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1 Introduction

1.1 Scope

Thisisthe test plan for the IBIS Data Handling System (DPE/HEP!). It includes all QM tests at
IAAT level (no detedors conneded).

1.2 Acronyms

ADD
ADP
ADR
CSSwV
DC
DDD
DDR
DFEE
DH
DHS
DPC
DPE
ECO
EGSE
EID
EM
ESA
FEE
FM
FS
GRB
HEPI
HK
HOOD
IAAT
IAS
IASW
IBIS
ICD
ICE
INTEGRAL
ISDC
ISGRI
1SOC
ISSWV
IST
ISWT

Architedural Design Document
Acceptance Data Padkage

Architedural Design Review

Common Services oftware

Dired Current

Detailed Design Document

Detailed Design Review

Digital Front End Eledronics

Data Handling

Data Handling System

Data Processng Chain

Data Processng Eledronics
Enginee'ing Change Order

Eledricd Ground Support Equipment
Experiment InterfaceDocument
Engineering Model

European SpaceAgency

Front End Eledronics FM Flight Model
Flight model

Flight Spare model

Gamma ray burst

Hardware Event Pre-procesor for IBIS
House kegoing

Hierarchicd Objed Oriented Design
Ingtitute Astronomie und Astrophysik, Tuebingen, Germany
Istituto Astrofisica Spazal, Roma
Integral Application Software

Imager on Board of INTEGRAL Satellite
InterfaceControl Drawing

In Circuit Emulator

INTErnational Gamma-Ray Astrophysics Laboratory
Integral Science Data Centre

Integral Soft Gamma Ray | mager
Integral Science Operations Centre
Instrument Spedfic Software

IBIS System Tean

Integral Science Working Tean
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MCE Module Control Eledronics
MER Multiple event reconstruction
MGSE Medchanica Ground Support Equipment
MOC Misgon Operations Centre
MPE Module Power Eledronics
NA Not Appliceble
OBDH On-board-Data-Handling-System
OoBSW On-Board Software
PA Product Asaurance
PCB Printed Circuit Board
PDU Power Distribution Unit
PICIIT Pixellated Csl Telescope
PLM PayLoad Module
PTM Padet TeleMetry
QA Quality Assurance
QM Qualification Model
RBI Remote Bus Interface
SIC Spacecaft
SASW Standard Applicaion Software
SIS Spacecaft InterfaceSimulator
SM Structural Model
SMCT Service Module Central Tube
SOC Science Operation Centre
SHU Scientific Processor Unit
TBC To Be Confirmed
TBD To Be Defined
TC TeleCommand
™ TeleMetry
VEB Veto eledronic box
VS Veto Shield
2 Applicable and reference documents
2.1 Applicable documents
AD Nr. |Name Reference
[AD.01] | Software Projea Management Plan for the |IN.IB.IAS.PL.002597
Data Handling System on board IBIS. Draft 2
April 1998
[AD.02] |IBIS on-board data management user
requirements document
[AD.03] | ISGRI software User Manual IN.IB.SAP.RP 0040

[AD.04]

VETO software User Manual
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[AD.O5] |IBIS detedor unit AIT plan TL12159

(equals SVV P plan)

[AD.07]

PICSIT software user manual

[AD.08]

IBIS software user manual

[AD.09]

Test and Verificaion of HEPI HW and
IBIS-IASW

IN-IM-TUB-TN/EL-021

[AD.10]

PICSIT and IBIS TEST Equipments Design
Concept

IN-IM-TES-RS-001

[AD.11] | Software Design Document IN-IM-TUB-SDD-001
[AD.12] | Software Requirement Document IN-IM-TUB-SRD-001
[AD.13] | HEPI Design Document IN-IM-TUB-DES-001
[AD.14 |HEPI I/F Document IN-IM-TUB-TN/EL-018
[AD.15] |IBIS Communicaion Protocol Definition IN-IM-TUB-ICD-001], Is. 2.4
[AD.16] | HEPI BOARD QM Test description IN-IM-TUB-TD-01

2.2 Reference documents

RD Nr. |Name Reference
[RD.1] |Integral Experiment InterfaceDocument - | EID-A
Part A for Instruments
[RD.2] |ESA SOFTWARE ENGINEERING BSSC(96)2
STANDARD, ESA-PSS05-0, Standard to
Small software projeds
[RD.3] |IBIS Experiment InterfaceDocument - Part
C
[RD.4] |IBIS Configuration Item Data List IN.IM.IAS.L1.0007/98
[RD.5] |Test and Verificaion of HEPI HW and IBIS | IN-IM-TUB-TN/EL-021
- IASW
[RD.6] |URD Verificaion Matrix IN-IM-TUB-VER-001
[RD.7] |HEPI BOARD QM Test description IN-IM-TUB-TD-01
[RD.8] |HEPI TEST REPORT-Eledricd IN-IM-TUB-TR-01

[RD.9]

HEPI Test Report -Medanicd

IN-IM-TUB-TR-05
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3 Description

3.1 Overview
Testing is an adivity aimed at :

» Chedking software product versus requirements.
» Deteding failures.
» Evaluating the caabilities of the sw system

Four separate test adivities have been identified these ae

» Test plan — Describes the organisation behind the testing

* Test case spedficaions — Identifies what tests sl be caried out.

* Test procedure — Describes how the test is performed step by step (for every test case).
» Test report —Describes the results of ead test.

3.2 Test Items

Testing for the Data Handling System at Tubingen is covered in this document. That is:

The CSSN software
The IASW Software
The HEPI
The DPE

3.3 Fedureto betested

All URD requirements ghould be verified (this could be by inspedion, analysis or test).
In RD.6 (URD Verification Matrix) a matrix is $own, which contains the list of requirementsto
be tested and at which level.

3.4 Feaures not to be tested
Seesedion 3.3.

3.5 Environmenta neads

Thetest environment and equipment for the different testsis described in RD.5 (Test and
Verificaion of HEPI HW and IBIS - IASW)
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3.6 Test Plan
Test Number Test Item Where Environment
QM_01 Power off to stand-by, Housekeepingand | 1AAT DS, HQM, EM6
Initialisation
QM_02 L oading/Dumping of IASW / HEPI IAAT DS, HQM, EM6
Tables and Parameters
QM 03 On event messages IAAT DS, HOM, EM6
QM 04 COMMANDABILITY IAAT DS, HQM, EM6
QM 05 Diagnostic M ode IAAT DS, HOM, EM6
QM 06Ga | Scientific Submode Standard IAAT DS, HOM, EM6
QM 06b | Scientific Submode Polarimetry IAAT DS, HOM, EM6
QM 0O6c | Scientific Submode Photon by Photon IAAT DS, HOM, EM6
QM _06d |Trandation Science Function Tables IAAT DS, HOM, EM6
QM_06s |CdTeAmplitude Correction and Data IAAT DS, HQM, EM6
Selection
QM 06 Compton Data Selection IAAT DS, HOM, EM6
QM _06g |TELEMETRY PRIORITY VIA ICB IAAT DS, HQM, EM6
THRESHOLDS
QM_06h |DUMMY GENERATION AND S8 CELL STATUS | |AAT DS, HQM, EM6
QM_06 H1STOGRAM COMPRESSION ALGORITHM IAAT DS, HOM, EM6
QM_06§ | SPECTRAL TIMING COMPRESSION IAAT DS, HOM, EM6
QM_07a |BROADCAST PACKET REACTIONS IAAT DS, HQM, EM6
OF ECLIPSE ENTRY/EXIT
QM_07m |BROADCAST PACKET REACTIONS IAAT DS, HQM, EM6
OF RADIATION BELT ENTRY/EXIT
QM_0O7c |BROADCAST PACKET REACTIONS IAAT DS, HQM, EM6
ON IREM SETTINGS
QM _07d |BROADCAST PACKET REACTIONSON IAAT DS, HQM, EM6
IMMINENT SWITCH OFF/ESAM
QM _07e |BROADCAST PACKET REACTIONSON IAAT DS, HQM, EM6
POINT/SLEW AUTOMATISM
QM_0O7 BROADCAST PACKET REACTIONSON IAAT DS, HQM, EM6
FLAGS ON TARGET AND HAND
QM _07g |BROADCAST PACKET REACTIONSON IAAT DS, HQM, EM6
ACC FLAG AND AOCSFLAG
QM 08 POWER OFF IAAT DS, HQM, EM6
QM 09 PATCH/DUMP IAAT DS, HOM, EM6
QM 10 HEPI Functional tests IAAT DS, DPE-SIM, HOM
QM 13 Amplitude Correction on HEPI IAAT DS, HOM, EM6
QM 14 Multiple Event reconstruction on HEPI IAAT DS, HOM, EM6
QM 15 HEPI Polarimetry on HEPI IAAT DS, HOM, EM6
QM 16 Spectral Timing on HEPI IAAT DS, HQM, EM6
QM 17 Histogram Binning on HEPI IAAT DS, HQM, EM6




University of INTEGRAL Doc: IN-IM-TUB-AIV-001
M Tibingen IBIS on-board DHS SW Issie: 1.4
IAAT Verification and Validation Plan / ]
—=— Astronomy Acceptance Test Specifications Date: February 2000
IMAGER IBIS Page: 9 of: 21
Test Number Test Item Where Environment
LABEN_FO1 | Transtion from Power off to Stand By, LABEN | IS, PI,VE, HQM, EM6
(except Distribution of TC and generation of
TC,TM(5,4)) | OEM power off
LABEN_F02+ | Context Table M anagement LABEN | IS, PI,VE, HQM, EM6
TBD
commands
LABEN_F04+ | Scientific M ode Functions+ VETO LABEN | IS, PI,VE, HQM, EM6
VETO Spectra collection
Spedra
LABEN FO5 | Reactionsto Broadcast Packet LABEN | IS, PI,VE, HOM, EM6
LABEN F14 | Noisy Pixel Handling LABEN | IS, PI,VE, HOM, EM6
QM_20 HEPI BOARD ACCEPTANCE TESTS ref. DS, HQM, EM6
below
QM21 + HEPI Environmental: Eledricd I/F IAAT DS, HQM, EM6
QM 20
QM 20 HEPI T/V INTA DS, HQM, EM6
QM 20 HEPI Vibration INTA DS, HQM, EM6
QM 21 DPE Hedricd IAAT DS, HQM, EM6
IN-IM-TUB- | HEPI Medanicd IAAT
TR-05

DS. Detedor Simulator; EM5: DPE EM5; EM6: DPE EM6; HQM: HEPI QM:; IS ISGRI QM
(MCE3); PI: PICSIT QM (PDM4); VE: VETO QM (TBC)

4 DHS Test description

4.1 Functional tests
An draft overview of the description of applicable testsis given below.

Test Case#l: Power off to stand-by, Housekeeping and Initialisation

* Chedk the complete initiali sation sequence from Off to Stand-By of IASW and HEPI
* Chedk al kind of HK-padkets and the IBIS HK-handling.

* Ched al initialisation values of HEPI and IASW.

Note that context loading and verification, aswell as LUT load and dump, is not the objed of
thistest case, but it shall be cvered in a separate test case (and related test procedures).

Test Case#2: Loading/Dumping of IASW / HEPI Tablesand Parameters

Thistest shall cover the loading and reporting of tables and parameters as defined in both IASW
and HEPI.

There will be separate test procedures for instrument context tables of periphery.
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For tables and parameters gored in DPE RAM, the following operation shall be tried:

* load from ground

* report from DPE RAM and verification.

* test upload of HEPI register type Il from DPE RAM into HEPI

* test upload of HEPI LUT from ground via DPE to HEPI and bad.

The trandation and udoad of the science function tables into HEPI status register istested in a
separate test procedure for science mode tests (QM_?77.

Test Case #3:0n event messages

Thistest shall cover the feaure of On Event Messages generation, colledion and handling.

On event messages are dumped in TM(1, 8) (essential housekeeping H1) in a buffer of 8
messages per telemetry padket.

Only locdly by IASW generated OEM shall be tested.

For IASW, only OEM whose generation is possble by means of a well-defined sequence shall be
addressed.

Also the feaure of OEM overflow in a housekegping telemetry padket shall be tested.

Test Case #4. COMMANDABILITY

Thistest provides a frame to verify al posgble mode transitions involving Stand by, Diagnostic
and Scientific Modes.

The following transitions are identified:

» Stand by --> Diagnostic --> Stand by

* Stand by --> Scientific --> Stand by

Into ead operating mode it shall be verified that all (and just) allowed telecommands for that
mode ae acceted. HK reception shall be verified too.

Table load/report telecommands is covered by test #2.

There will be atest procedure for eat operating mode.

The gproach to read histograms manually will be tested here.

Test Case #5: Diagnostic Mode

Thistest shal cover Diagnostic cgpabilities.

With IASW in Diagnostic Mode and HEPI in Transparent Mode, generation of the following
padkets sall be verified by thistest: transparent padets, |SGRI raw data padkets and PICSIT
raw data padets.

Test Case #6: Science M ode

Test Case#6a: Scientific Submode Standard

Thistest shall cover Scientific Submode Standard capabilities.

With IASW/HEPI in scientific submode standard, generation of the following padets sl be
verified by thistest:

Slew: S1, S2, S3, 4, S5

Pointing: S1, S2, S3, S5, S7, S8

Verify the corred integration times of histograms during pointing-slew-pointing switches.
Thistest covers not point-slw readion with BCPK.
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Test Case #6b: Scientific Submode Polarimetry

Thistest shal cover Scientific Submode Polarimetry capabili ties.

With IASW/HEPI in scientific submode polarimetry, generation of the following padckets dall be
verified by thistest:

Slew: S1, S2, S3, 4, S5

Pointing: S1, S2, S3, S5, S6, S8

Verify the corred integration times of histograms during pointing-slew-pointing switches.

Test Case #6c¢: Scientific Submode Photon by Photon

Thistest shal cover Scientific Submode Photon by Photon capabili ties.

With IASW/HEPI in scientific submode photon by photon, generation of the following padets
shall be verified by this test:

Slew: S1, S2, S3, 4, S5

Pointing: S1, S2, S3, $4, S5

Verify the corred integration times of histograms.

Test Case#6d: Trandation Science Function Tables
Thistest shall cover the possbilities of the science function tables. For every scientific submode
only one scientific function is enabled inside the science function tables.

Test Case#6e: CdTe Amplitude Correction and Data Selection

Thistest shal cover corred working of CdTe amplitude wrredion and CdTe PPM data
seledion.

With IASW/HEPI in scientific submode photon by photon, contents of the S1 padkets sl be
verified by thistest:

Verificaion of the amrred behaviour of photon by photon mode was covered by test QM-06c.

Test Case #6f: Compton Data Selection

Thistest shall cover corred working of Compton data seledion.

With IASW/HEPI in scientific submode photon by photon, contents of the S3 padkets sl be
verified by thistest:

Verificaion of the arred behaviour of photon by photon mode was covered by test

TEST PROCEDURE #6G: TELEMETRY PRIORITY VIA |CB THRESHOLDS

Thistest shall cover corred transmitting of scientific TM padkets acwrding to their priority set
viaTM threshold table.

With IASW/HEPI in scientific submode photon by photon the scientific functions S1-S5 are
tested.

With IASW/HEPI in scientific submode standard the scientific functions S7 and S8 are tested.
With IASW/HEPI in scientific submode polarimetry the scientific function S6 is tested.

With IASW/HEPI in diagnostic/transparent modethe scientific functions S13.1-3 and report
tasks parameter TM padkets are tested.
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Verificaion of the amrred behaviour of modes were mvered by test QM-05 + QMO6A-C.

TEST PROCEDURE #6H: DUMMY GENERATION AND S8 CELL STATUS

Thistest shall cover the reconstruction of 32 bit time information inside scientific TM S1, S3, S4
and the cdl status switch of S8 from 2 adive cdisto 8 adive cdls with IASW/HEPI in scientific
submode standard.

Thistest covers not point-slew readion with BCPK, corred working of the mode is verified in
test procedures QM6A-C.

TEST PROCEDURE #61: HISTOGRAM COMPRESSION ALGORITHM

Thistest shal cover the crred working of the histogram compresson algorithm inside scientific
TM S5, S6, S7.0 and S7.1.

Thistest covers not point-slew readion with BCPK, corred working of the mode is verified in
test procedures QM6A-C.

TEST PROCEDURE #6J: SPECTRAL TIMING HISTOGRAM COMPRESSION ALGORITHM

Thistest shal cover the crred working of the histogram compresson algorithm inside scientific
™ S8

Thistest covers not point-slew readion with BCPK, corred working of the mode is verified in
test procedures QM6A-C.

Test Case#7: BROADCAST PACKET REACTIONS

Test Case#7a: BROADCAST PACKET REACTIONS OF ECLIPSE ENTRY/EXIT
Thistest procedure shall verify IASW readionsto edipse event. This covers time mmparison of
edipse time in the BCPK, end of running science mode and context save/restore fadlity.

Test Case#7b: BROADCAST PACKET REACTIONS OF RADIATION BELT
ENTRY/EXIT

Thistest procedure shall verify IASW readionsto radiation belt event. This coverstime
comparison of radiation belt time in the BCPK and end of running science mode.

Test Case#7c. BROADCAST PACKET REACTIONSON IREM SETTINGS
Thistest procedure shall verify IASW readionsto high radiation report in BCPK.

TEsT CASE #7D BROADCAST PACKET REACTIONSON IMMINENT SWITCH OFF/ESAM
Thistest procedure shall verify IASW readionsto ESAM field and Imminent switch off field
report in BCPK.

TEST CASE #7E: BROADCAST PACKET REACTIONSON POINT/SLEW AUTOMATISM
Thistest procedure shal verify IASW readions on BCPK for pointing duration and pointing I1D.
Espedally the behaviour of the science histogram handling shall be verified.

TEST CASE #7F: BROADCAST PACKET REACTIONSON FLAGS ON TARGET AND HAND
OVER
Thistest procedure shall verify IASW reacdions for BCPK on-target flag and hand over flag.
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Espedally the behaviour of the science histogram handling shall be verified.

TEST CASE #7G: BROADCAST PACKET REACTIONS ON ACC FLAG AND AOCSFLAG
Thistest procedure shall verify IASW readions for BCPK on-ACC current mode and AOCS
submodes.

Espedally the behaviour of the science histogram handling shall be verified.

Test Case #8. POWER OFF
Thistest procedure shall verify IASW power off sequence a driven by TC from ground.

TEST CASE#9: PATCH/DUMP

Thistest procedure shall verify that IASW may be changed via patch commands and chedked via
dump commands.

Patch shall be verified by replaang the S7 histogram compresson algorithm with different one
which was used in the IBIS IASW EM campaign (compressgon of cdls containing values below
15into singe nibkle).

Dump shall be verified by realing the version number.

Test Case#10: HEPI Functional tests

Thistest case aversthe HEPI functionality which requires the DPE Simulator. This includes
* Verificaion of al HEPI commands

* Cdl Energy seledion on HEPI

» Detedion of time wincidence of CdTe and Csl events on HEPI

* Multiple event Renstruction

* Testing of Csl Rate Meters

* Generation of on event messages

* Set and clea registers and error flags on HEPI

Test Case#11: N/A
Test Case#12: N/A

Test Case#13: Amplitude Correction on HEPI
Test the Csl amplitude corredion on HEPI with different LUT and input files.

Test Case#14: Multiple Event reconstruction on HEPI
Chedk multi-event reconstruction overflow flag (with DPE).

Test Case #15: HEPI Polarimetry on HEPI

Thistest should verify the proper processng of PICSIT Csl double esents which have ajacent
pixel locations by HEPI. These events sould be recognized to contain polarimetry information
reported in the polarimetry histogram.

Test Case#16: Spectral Timing on HEPI
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Thetest should verify for HEPI the proper handling of the spedral timing fadli ty which will
collea periodicdly in different energy channels all incomming Csl events. The setting of energy
channels could be changed which will also be verified with this test.

Test Case#17: Histogram Binning on HEPI
Thistest should verify that the mapping of the HEPI histogram LUT for all histograms
distributes the energy in the proper channels.

TEST PROCEDURE #18: N/A
TEST PROCEDURE #19: N/A

TEST PROCEDURE #20: HEPI BOARD ACCEPTANCE TESTS

Chedk the functionality and PCB of the HEPI board for incomming/outgoing inspedion and
during acceptancetests (T/V; etc.) Chedk of complete initialisation sequence transparent,
histogram and PPM modes.

4.2 Environmental tests

The description of the environmental tests of the HEPI board is given in RD.7 (HEPI BOARD
QM Test description)

4.3 Eledricd tests

4.3.1 Power interface

Parameters:
* Overal power consumption measured at the unit input
* HEPI overal pe& power consumption (duration should be lessthan 2 seq)
* Input current
* Inrush current transition
* Inrush current duration

IMPORTANT NOTE: DURING all tests, the HEPI must be connected with the DPE 4
MHzclock !!!

4.3.1.1 Power Consumption in nominal mode

Measure the arrent at the input of the unit by means of a multimeter being the unit in running
(science date processng) state. This measure will be performed at 4.75V, 5V and 5.25V.
Acceptance caiteria (current): < 200mA

4.3.1.2 Power Consumption in stand by mode

Measure the arrent at the input of the unit by means of a multimeter being the unit in stand by
state (no data transmisgon). This measure will be performed at 4.75V, 5V and 5.25V.
Acceptance citeria (current): < 180mA
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4.3.1.3 Power Consumption in initialisation mode
Measure the aurrent at the input of the unit by means of a multimeter being the unit during

initiali sation. This measure will be performed at 4.75V, 5V and 5.25V.
Acceptance caiteria (current): < 250mA

4.3.1.4 Load current transition HEPI stand alone

Reoord with a scope the inrush current transition at the power up of the unit.
Inrush current duration <=5 msec

4.3.1.5 Load current transition HEPI in DPE spare dot

Reaoord with a scope the inrush current transition (primary voltage) at the power up of the DPE
with and without HEPI.
Inrush current duration <= (TBD) msec

Accauragy
Voltage: +/- 3 % oscilloscope, +/-0.5% digital multimeter

4.3.2 Serid linesinterface

4.3.2.1 Parameters:
* Serid lines
»  Waveform and timing charaderistics
» Datatransmitted and quiescent state in output lines
* Low spedl seria output lines. output voltage corresponding to high level and low level,
communicaion protocol spedfication
* Low spedl serid input lines: input voltage corresponding to high level and low level
communicaion protocol spedfication
» High spedal seriad lines: output voltage arresponding to high level and low level
* High spedal seria input lines: input voltage crresponding to high level and low level, input
impedance
» Fault voltage tolerances, common mode input voltages, output impedance and short current
to ground will not be verified by measurements (but control of the implemented design). The
required design from EID-A to the I/F is also verified by impedance measurements (input
only) and voltage levels. Short current measurements are not applied becaise of to much the
stressof the QM/FS.
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4.3.2.2 Spedficaion: RD.1, AD.13, AD.14, AD.15
4.3.2.3 Low sped serial lines
4.3.2.3.1 Output lines

4.3.2.3.1.1 Waveform characteristics

Monitoring of following lines (with break out box):

LBR dock, Data Return

Send a ommand from DPE to HEPI for datarequest (e.g. HK)

Verify following parameters:

Transfer of data

* preparation of new data on the data channel at the falling edge of the dock

 Stahili sation of the new data & the rising edge of the dock

* Ched that bit "0” correspondsto low level voltage

* Chedk that bit "1” corresponds to high level voltage

» Delay between end of transmisgon of 8 bits and start of transmisgon of the next one included
in the same block

» Delay fromend of HK request recetion by HEPI from DPE and HK block transmisson by
HEPI to DPE

Data signal period T=61.03 usec

4.3.2.3.1.2 Electrical measurements

* Chedk that the quiescent state of the data return line shall be the transmisgon of bit ”1”
* Meaure the differential output voltage with the scope of the datareturn line

4.3.2.3.2 Input Lines

4.3.2.3.2.1 Waveform characteristics

Monitoring of following lines (with break out box):

LBR dock, Data Forward

Send a message to HEPI (e.g. HK request)

Verify following parameters

Transfer of data

* preparation of new data on the data channel at the falling edge of the dock

 Stahili sation of the new data & the rising edge of the dock

* Chedk that bit "0” correspondsto low level voltage

* Chedk that bit "1” corresponds to high level voltage

» Delay between end of transmisgon of 8 bits and start of transmisgon of the next one included
in the same block

* Time gap between two successve mmmands

4.3.2.3.2.2 Electrical measurements
* Meaure the differentia input voltage
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* Meaure the input impedance from input to ground

4.3.2.4 High sped lines (HEPI — DPE)

4.3.2.4.1 Waveform charaderistics

Conned abregk out box in the serial line mwnnedor in order to monitor the following signals by
scope:

* Clock HBR A, RX_DATA_A, Enable A

* Clock HBR B, RX_DATA B, Enable B
Seled line A:

Start the generation of input datafor HEPI. Send a omommand to start the transmisgon of data
HBR A. Reword the waveform of the new data on the data channel at the falling edge of the
clock and verify following parameters

* Preparation of the new data dter receapt of the enable line low signal and falling edge of the
clock

 Stahili sation of the data & the rising edge of the dock
» ched that databit ”1” correspondsto high level line
» ched that databit "0” correspondsto low level line

Reped with line B.

4.3.2.4.2 Eledricd measurements

4.3.2.4.2.1 Output lines
* Meaure the output voltage with a scope of the data line

4.3.2.4.2.2 Input lines

* Meaure the input voltage with a scope in the dock and enable lines
* Meaure the differential input impedance
* Meaure input impedance from input to ground

4.3.2.5 High spedl lines (Detedors — HEPI)

4.3.2.5.1 Waveform charaderistics

Conned abregk out box in the serial line mwnnedor in order to monitor the following signals by
scope:

«  CSIDATA, CSIFIFD IIE, SAMPLE CS1, GEIl GLK CSI, S¥IIC CSI, GLR FIFD CSI

*  COTE DWTA, GOTE FIFD |IE, SAMPLE COTE, GEIl GLK GOTE, SvI1G GOTE GLR FIFQ GOTE

Seled line Csl I/F:

Go with DPE in diagnostic mode. Initialise HEPI. Start the generation of input data for HEPI.
Reoord the waveform of the new data on the data channel at the falling edge of the dock and
verify following parameters
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1. Preparation of the new data dter recept of the sample line low signal and falling edge of the
clock and FIFO NE islow
2. Stabili sation of the data & the rising edge of the dock
3. chedk that data bit ”1” corresponds to high level line
4. ched that data bit ”0” corresponds to low level line
5. send areset command and verify that the dea FIFO line goes low for a short time (238
nsec
6. ched that the synchronisation pulse is provided eat 2 sec(2381sec ative low)
7. ched the delay between synchronisation pulse and BCP 2 is lessthan 1120nsec
8. Send a coommand to program the delay to additional 5 cycles
9. chedk the delay between synchronisation pulse and BCP 2 isnow 1190nseclarger thenin

step 7
Repea with CdTe l/F.

* send areset command to HEPI
* chedk that the delay between SYNC CSI and SYNC CDTE islessthen 50 nsec

4.3.2.5.2 Eledricd measurements

4.3.2.5.2.1 Output lines

* Meaure the output voltage with a scope of the dock, Clea FIFO, Synchronisation and
sample lines

4.3.2.5.2.2 Input lines

* Meaure the input voltage with a scope in the data and FIFO NE lines

4.3.2.6 Acceptance citeria

4.3.2.6.1 Low sped lines
Data signal period
T=61.03usec

Output lines charaderistics
Differential output voltage Low level -6V to -2V
High level +2V to +6V

Input lines charaderistics
Differential input voltage Low level -6V to -0.4Vv
High level +0.4V to +6V

4.3.2.6.2 High speed lines (HEPI — DPE)
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Data signal period

T=190nsec
Output lines charaderistics

Differential output voltage Low level -6V to -2V

High level +2V to +6V

Input lines charaderistics

Differential input voltage Low level -6V to -1V
High level +1V to +6V
Differential input impedance 1200hm +/- 5%

Input impedance from input to ground TBD (about 800 Ohm)

4.3.2.6.3 High spedd lines (HEPI — Detedors)
TBW

4.3.3 mRTU I/F
4.3.3.1.1 Parameters

4.3.3.1.1.1 On/Off command lines

* Pulse voltage and width
* output voltage rise and fall times

4.3.3.1.1.2 Relay switch status channel

e current
* voltage

4.3.3.2 Spedficaion: RD.1
4.3.3.3 Method and Acceptance citeria

4.3.3.3.1 On/off command lines

Send relay commands and verify that the adive level is12to 16V and 13msec +-2msecwidth
to the HEPI reset line.

The pulses will be monitored by means of a scope, at the same time the fall and rise times will be
measured. They shal be <=500wsec. The aurrent should not excead 180mA at 14V

4.3.3.3.2 Relay switch status channel
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Verify that the high state threshold of the HBR A and B request linesis above 3.6 V.
Generate data on the HBR A and B I/F but dont read them out.

Verify that the low state threshold of the HBR A and B request lineis below 1V and the
contad current islessthan 10 mA.

4.3.3.4 Timing I/F

4.3.3.4.1 Parameters
BCPs 2: This pulse ae provided at afrequency of 1 Hz

Synchronisation Clock: This clock provides a frequency of 4 MHz

Heat bed: This clock provides a1l Hz dock generated from the 4 MHz and BCP 2.

4.3.3.4.2 Spedficdions
RD.1

4.3.3.4.3 Methods and Acceptance citeria

4.3.3.4.3.1 Electrical characteristics
BCP and synchronisation clock:

Verify with a scope the following levels
High level: +2Vto+6V
Low level: -2Vto-6V
Rise/fall times.< 20 nsec

Verify the input impedanceis 120+/— 100hm.

Heat bed:

Verify that the high state threshold of the heat bed line is above 3.6 V.

Verify that the low state threshold of the heat bed lineislineisbelow 1V and the contad
current islessthan 10 mA.

4.3.3.4.3.2 Timing characteristics

Synchronisation clock: The frequency shall be 4.194304MHz

BCP 2: Using a scope to measure that the pulses have awidth of 1.9 usec (negative level) with a
puls repetition frequency of 1 Hz.

Heat Bea: 1 Hz with 1 seclow and 1 sechigh states

4.4 Environmental Test

4.4.1 Therma Vaaum
(Ref. AD.16)
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4.4.2 Therma Tests

Thistest is to verify the dedricad charaderistics at different temperatures and will be performed
a IAAT. Thistestswill be performed with the HEPI conneded to the DPE but mounted in a
test frame. Thistest frame will be put into a Thermal box. Only adive output signals will be
measured, becaise DPE is not within the box.

Additional small functional tests will be goplied on different input voltages of the power suppy
(4.6 and 5.5V ) on the maximum and minimum operating temperature.

Maximum operating temperature: 70

Minimum operating temperature: -30

* Complete functional and eledricd tests prior to the temperature gycling

* The equipment shall be put into aframe into the temperature chamber

* The mntrol of the temperature of the unit will be performed nea the position of the ASIC
on the PCB

» Perform initial eledricd and functional test at ambient temperature

* The equipment is switched off and the temperature is deaeased and stabili sed at the low
non operating minimum temperature (TNO-min) during the time te. (T=-35C
gualification). The temperature isincreased at the low operating level (TQ-min=—30C)
Thistemperature is maintained to switch the equipment on. After atime tg, the dedricd
test is performed.

* Thetemperatue increased upto the high non operating level (TNO-max). (T=75°C
gualification).

» After adwell time Te the temperature is deaeased to the hot start-up level (TSU-high)
to switch ON the eguipment and the temperature is maintained at the high operating
temperature (TQ-max=T SU-high) during atime te . After the time te the dedricd test is
performed. (T=70 °C qualification).

The oycling is finished performing afinal reduced eledricd and functional test at ambient
temperature.

45 Medanicd tests

The description of medhanicd tests of the HEPI isgivenin RD.9 (HEPI Test Report
-Medhanicd) This document must be updated.




