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1.1. GENERAL

1.1.1. Purpose of the Document

This document  is the HIRS/4 Insmment Interface Control Documeat It deals with the interface

definition between the instrument  and the METOP  satellite.

TheIC~documentformstheuniqueformaldefInkionon~, groundandflightoperationsfof

theMETOPprogramme,spedfyingthebindingr~betwaenESA_andtheInsmunem.

Supplier. It is configuration amuolkd  by the METOP  project  team and formally  si@ off by =A the

In.smment Supplier and the METOP prime contractor. 7&? ,*&um/lr/zu,,  & ~5‘ M@hMfi-

As a single point control of the technical interfaces, the ICD :

-’ Defines the technical resources allocated to the instrument.

- Defines the detailed mechanical, thermal and electrical interfaces between the instrunxnt  and the

satellite.

- Defines the design verification programme  which shall be implemented to demonstrate compliaWe
with the METOP  / HIFW4 interface requirements.

- Defines the detailed  mechanical, ekcaical  and protocol interfaces between the insuument  ground
suppon  equipment and the METOP  PLM ground support equipment.

- Defines the operational interface applicable during  ground launch and flight phases.

‘Ihe objective of the ICD is to ensure that :

- The instrument is designed, built  and vezified  within the constraints imposed  by the overall payload

complement satellite and launch vehicle,

- The satellite Prime Contractor is able to design, build and verib the satellite in such a rnamxz that all

instruments can be successfully integrated into the system,

- The  spacecraft  system can be successfully launched and operated to achieve the mission objectives of

the JklETOP programme.

1.13. Documentation .

In casts of conflict  between the following applicable docuinents and the present ICD, the agreement or

dcfiniuon  in this HIRSW  ICD shall govern.

1.1.2.1. Applicable Documentation

AD 1. METOP Product Assurance Requirements for NOM Instruments
Ref. MO-RS-ESA-PA-0065

AD2. METOP  Finite Element Model Requirement Specification For Suuctural Analyses
Ref. MO-RS-MMT-SY -0008
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AD3.

AD4.

AD5.

AD6.

AD7.

ADS.

AD9.

ADlO.

ADll.

AD12.

AD13.

Pase : 1.2

Satellite Thezmal  Model Requirement Specification, Ref. MO-RS-MMT-SY-0009

Ele!CUO~netiC  Interference CharacteriStics.  Measurement of, MIL-STD-462$

NOAA lnsttument  GSE--METOP  Interface Requirements, Ref. GSFC S480-91.

HIlW3  nent Thermal Interface Mathematics  Model Report, Ref. SALRPT-085

Reduced  Model of HIRS Baseplate for ESA Thamal hstic Analysis; ’ . .

Ref. S-TIROS-SRH-96-0072 (included in LTS/O31Z/BB)

HIRS Tbtno-Elastic  Model (Ref. TBD&

PLM EGSE Intemal  betface  Control Document, Ref. MO-ID-DOR-PM-0018.

Void

Cryo Assy HIRS (= Bench Cooler). Ref. 8170792

Handling Fixture,  Ref. 8129933

1.133. Reference Docurw~~tafion

RDl.

RD2.

RD3.

RD4.

RDS.

RD6.

RD7.

RD8.

RD9.

RDlO.

RDll.

RD12.

Performance Assuratxx  Requirements for the NOAA-K, L &CM AVHRRf3  and HIRsn

Ref. S480-29.1,  Rev. G, dated March 1990

Performance Specification for the NOAA-N, IU’ and METOP- HIRS/3

Ref. S-480-28.2, Rev. C dated March 1993

ATN-K.L,M  General Instrument interface  Specification

Ref. 13-3267415,  Rev. C, dated October 1991

Unique Interface Specification for HIRS/2  (applicable to HIRS/3  and HllW4)

Ref. 18,2285780,  Rev. J, dated February 1995

HIRS/3  Incoming Inspection and.Test  - Pre-hstallation  on SateIlite  Tests

Ref. FPR-2285780, Rev. H, dated April 1992

Void

Void

HIRS/3 Smxtural  Dynamic Analysis Report. Ref. TBD
?

METOP  GSE Requirements, ITI’ Technical Note. Dated May @‘..1996  (M. WEBB)

Outline Drawing Cooler Target, Ref. 8160346

Requirements for the Data Acquisition Block for NOM Instruments,

Ref. MO-RS-DOR-PM-0025.

Final Repxt far TIROS Instruments Dynamic Analysis (Opening of Radiant Cooler Door),

Ref. S.DRC 19150

1 [Hmlicddoc]
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AD

A-DCS

AMSU-Al

AMsu42

ARGOS

ASCAT

Am3

BOL

Applicable Document

Advanced Data collection system

Assembly, Integration & Test

Assembly, Integration ik Vaificaticm

AdvancedMiuowaveSomuhgUnit1

AdvancedMicrowaveSoundiqU&2  . .

MeIeorological  Data Colkctim andLocation  @Stem

Advanced Wind katterometer

Advanced Very High Resolution Radio-

Beginuing  of Life

C&C command 8z control

CAM Coarse Aayisition  Mode

ecu Central Computer Unit (SVMI .
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1.2. INSTRUMENT PRESENTATION

12.1. General

(For information only)

Instmment  Name

Classification

HiRs/4
High Resolution It&a-Red  Radiation Sotmder  / 4

- Passiveoptical  insuument

The HIRS/4  is a 2Oxhatmel  scanning radiomettic  sounder.

Multi-spectraldataframtwentychannelsareobtainedfromasinglevlescopeandaratatingfiltawfieel
containing twenty individual filters. An elliptical scan mirror provi&s  cross-track scan&g  of 56 steps

* ini~ementsof1.8deg.Thefiltawheelma)ces.onerevolutti~foreachstepofthtscan~.The

mirror rapidly steps (3 32 msec.), then holds at each position while  tht twenty filter segmans  are

sampled during the wheel revolution This action (step & dwell) t&es place each 0.1 sec. As a result,  an
Earth scan line lasts 6.4 sec. (steps & dwells + retrace back).

The .HIRS/4  optics are designed to operate within its specificatious  u&r any Sun angle condition

between 0 and 80 .deg.  The radiant cooler is designed to operate from 0 to 68 deg. Sun angle and, with

spacecraft supplied shading, can operate from 0 to 80 deg. Sun angle. The Sun angle is defined  as the

angle between the satellite to Sun  line and the notmal  to the orbital plane.

1.2.2. Scientifk Objectives . . :

(For information only)

The High Resolution h&a-Red Sounder HIRSM.  scans the Earth surface in twenty spectral bands in the

range of 0.69 - 14.95 microns : one  visible channel at 0.69 micron, seven short-wave IR channels (3.7

to 4.6 microns) and twelve long-wave IR channels (6.5 to 15 microns). It provides  data for temperature -

- altitude profiles. moisture content. cloud height and surface albedo.

l&a-ral  calibration of the HIRS/4 is provided by programmed views of two radionxtric  targets : the

warm target mounted on the instrument base and a view of space. Data from these views provides

I
sensitivity  calibrations for each IR channel at 256 second intervals, when commanded.

The instrument sensitivity (noise equivalent spectral radiance, NEdN) are illustrated in Table 1.2.20.

1 (Husl  Icd.doc]
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11 7.33 0.20

12 6.52 0.20

13 4.57 0.006
14 4.52 0.003

15 4.47 0.004
I- 16 I 4.45 I 0.004 I SW

17 4.13 0.002

18 4.00 0.002

19 3.76 0.001

20 0.69 0.10% albedo

Table  1.2.2/l  : HIRs/Q  Channel Allocation and Sensilivi@

133. Fhnclional  Description

The HIRSN instnnnent  is a single package which mounts directly onto the satellite A HIRS/+  system

block  diagram is illustrated in Figure 1.2.3/2. An exploded  view showing the major  sub-assemblies is

given in Fi@re  1.2.3/l.  llxse are described  below.

133.1. Scan subsystem f

The scan subsystem includes power, control and motar  drive electronics. the scan drive motor.  the

Beryllium scan mirror, a shaft angle optical encode&  a tachometer and a torque motor.  The subsystem

provides a digitally positioned direct drive mechanhm  far moving  the scan mirror throu&  Earth

scanning and radiometric  calibration. The scan cycle and timing are &scribed  in Table 1.2.3.111  and

Figure 1.2.3.1/2.

Thescanmirraisdrivenbyapermanem magnexrotwtypesteppermotarw&htwostaUxwMings.It

is used in a basic four step cycle with 50 cycles per raation,  giving  200 imcmznall.8  deg. steps  pa

I-OUiOIL
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I lhe  resulting Earth swath is f 49.5 deg. with respect to the nadir direction.

TheDCtorquemotorhasapemment magnet bar type rotor. This motor is used to aid in stopping the

scanner  rotation at any selected position.

1.233. Filter  Wheel Sub-Assembly

The separation of in&a-red clxmel  infarmation  is d&e by &+mially  sampling the enmgy  passing

thraughindividual~fil~intberotatingfiltawheel:

1333. Detectors

~earethreedetectorsin~insaumeat.ASili~photodiodeattheinstnuncnt~~temperature

(nominally 15 deg. C) is used fa the visible chatme&  wkreas the long-wave aul m-wave  IR
ChaMelsrespectivelyuseaHgC~edetectorandaInSbdeteaorthatarermumed~thepatchofthe
instrument radiant cooler.

1.23.4. Radiant  Cooler Assembly

The short-wave  and long-wave i&a-red  detectors are mounted on a twmtage passive radiant coder

andoperateatastabilized%Ktemperaarre.

ThedoordeploymentisperfomxlbyspWgloadedhingeswitha mtunrlaasoleatoidactuatedcam.Tk

cooler door opening mechanism is automatically de-energized within 2 secoxls  after the Door Deploy

Command is ~ecuted  within the insaument.  The &or, once @layad cannot be closed withcntt  manual

intervention.

1335. Optical Assembly

The HIR94 scene energy collection optic is a 15-cm Cassegrain telescope. The collected energy  is

separated by two subsequent beam splitters into long-wave IR compone~s, short-wave IR components
and the visible channel.

Its characteristics are smnmarized  as follows :

- lnstantan~us  scene  field of view : 0.69 + 0.04 deg. (circular, = 10 km at 833 km orbit altitude)

- Total telescope field of view : 1.8 deg. nominal

1 [Hmllcddoc]
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133.6. Baseplate

The baseplate unit is the common sm.mure  on which all other modules are moumed  It is the physical
interface to the satellite. It is also the major intexface  for the radiative tkmal bXUO1  Of the instrument.

- .

Figure 1.2.311: HIRs/Q Expluded  View
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Figure 1.2.3R : HIRS/4  System Block Didgram
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L

_

Scan  Cycle DE?SCliptiOIl sequence  ‘- Total ’

Slew 0.8 s 000.8 s

Space View Dwell 4.8 s 005.6 s

Part l : Slew 0.8 s 006.4 s

Calibration Cycle Warm Target Dwell 5.6 s 012.0 s

Slew 0.8 s * 012.8 s

EarthsCan#l

56steps&dwellsofO.ls 6.4 s 019.2 s

Reuacc  back of 0.8 s

EMhscall#2

Part2: 56steps&dwellsofO.ls 6.4 s 025.6 s

Earth Scan Retrace back of 0.8 s

. . . . . .

Earthscan#38

56 steps & dwells of 0.1 s

Retrace  back of 0.8 s

6.4 s 256.0 s

Table 1.2.3.1/l : HIRSl4  Scan CycIe  Descdption

1 [l-h1 Icd.doc]
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1.3. METOP  SYSTEM OVERVIEW

13.1. Spaaxraft Architecture Concept

(For  information only)

The hETOP  mission  cons&s  of a geocenhic,  tbreaxls  stabilized  spacecraft  placed into a Sun-

synchronousorbitaroundtheEarth.ItlsbulltaAmdaprimary smlctme  axlslsting  of :

,
- a service module (SVM),  which provides all standard service elements

- an upper  payload module (PLM)  that accMnmodates  the diffm insaumms and correspolyiing

elecurmicequipments.

The service module is a box-shaped  structure  that interfaces with the launch vehicle at the bottom and

with the payload module  at the top.

The payload module provides  the main suppordng  structure and extmul  panels on which are mounted
the payload instruments. It also provides bternal8cc(w1IIlodaton  for both  the payload support systems
and the instnunent  elecrronlc  tits.

The METOP  satellite in-orbit  conflguratlon  is llhsuated  in Figures 1.3.1/l and l-3.112

The HlRS/4 interfaces with  the following PLM units  :

- the NOAA  InstNmau  Illurfm  unit (NW) provide!s  all oommandandoontrolinterfacestothe

HIRSM,  i.e. conflguratior,and  mode switching (owunands), command  verBcation_  housekeeping

telerneuy acquisition, and clock and time management. The NIU also squires  the beasurement  data
from the instrument.

- the Power Conversion Unit (PCU) provides the HIR94 with the regulated buses.

- the l-hen&  c0mr01 unit (Tcu)  provides heata  power  supply  and aapes  the cocrespondiag

themlistor  outputs.

1 lHm I ed.docl
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WARhVNG  : MAY BE SUBJECT TO CHANGE

Figurl LRI/l : METOP  Satdiite Overall Con~n (For Info-n Only)
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FQUM  1.3.1~2  : Bock View of the Satellite (For Info-n On@

1 [Husl  vd.docl



. I buruuAuon1mcE

13.2. METOP  Reference Frames

Hms/4
Ref. : MO-IC-MMT-Hi-o001
issue : 2 Rev.: 0
Date : June. 11” 1998
Pase : 1.16

1321. Satellite Reference Frame

The METOP  satellite c~~dinate  system is clef&d  as follows (Spacexxaft  Absolute Reference Frame

(0, X,, Y, ZJ F, 1:

0 is located within the spacecraft  to launcher separation  plane, at the centre df the attachment ring,

The Zs-axis is the normal-out of the surface that carties  the stowed solar array,

The Ys-axis completes the right-handed orthogonal refw frame.

This reference is illusuated in Figure 1.3.2/l.

During normal payload operations, the (+X)-axis will be dlosely aligned to the orbit positive nrxmal

direction, the (-Y)-ax& will be closely aligned to the METOP vekxity  vector and the (-z)-ax& will be
closely aligned to the local downward direction (nadir)‘.

13.22. Instrument  Referen- Frame

The following is a requirement fcr the defmition of the hwnmxnt  reference frame. The frame specific

to the HIRS/4  is defined in 8 2.1.3.2

The instrument shall have a right handed orthogonal co-ordinate reference system (Xmas, Ym~s,  Z~M)

F~Rsanditshallbedefinedsuchthat:

- the origin shall be physically located on an accessible, idcatifiable  inswwat  extericx  feature (e.g. the
cenue of one mounting hole, at the insmmxnt  baseplate level)

- the axes being ideally $.igned  with the Xs. Ys. Z, spaceuaft  axes. e.g. for insuuments mountedonthe
platform nadir side, the datum plane which shall contain the XHIRS, Y- axes. is the plane

containing the. unit mounting lugs, and the ZHIRs axis is peqemiicular  to this datum plane in the

direction from the unit to the datum plane.

Thcsc  axes shall be referred to on all drawings and any finite element description.

1 For infomwion.  the correspondence between the METOP  refaeace  axes and TIROS  refexence  axes is :
xsMEToP=zTrRos YsluETOP=YTIRos zsMETOP=-xrlRos
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133. Orbital Parameters

133.1. Reference Orbit

METOP  will be placed into the following reference orbit :

-Type: sun-synchromws  :

I-
- Semi-major axis : 7197.939 km

- Repeat Cycle : 5 days (14 + l/5 orbits per day) -

- Local Solar Tme  : 09:3oAJvLdescendingnode

I The maximum solar aspect angle for this orbit is 60.5 deg.  (tk solar aspect angle is defined  as the angle

betweenthesatellitetosun~andthenannaltotbe~~plane).

133.2. Drift Orbit

For METOP-1,  the previous orbit  will be reached a.fk a dmontb  (TX-) drifting  phase (dual

launch), from an initial polar orbit (close to the Sun-synchramus  OIMZ)  with a local solar time aruml

10:00 AM. descendiq  node.

The maximum so& aspect angle for this arbit  is 67.0 deg. (tk solar aspect angle is deiined  as the angle

between the satellite to Sun line and the normal to the orbital plane).

I
METOP- will be launched directly into the reference orbit.

-.

13.4. Satellite Mksioll  Phases  and operations

13.4.1. Mission Phases

During its lifetime, the satellite is operated  through the following mission phases : .

- Launch Phase

The  proper launch phase begins at the instant of switching the power subsystem to on-board batteries

hcforc  lifi-off  and ends at satelliteIlaunch  vehicle separation.

- Acquisition Phase

Thus  phase starts at the end of the launch phase and ends once the satellite has acquired its operational

atotude  and orbit with its appendages deployed. An initial acquisition sequence leading to a system

secured  state. is followed by a final acquisition period.

- Commissioning Phase

This phase starts once the attitude and orbit have been acquired and covers the time that subsystems
and instruments are checked  out. It ends when the payload is operational for the nominal orbit.

1 lHwslIcd.doc]
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For METOP-1,  it starts when the satellite is still drifting to achieve the nominal local solar time of
09:30.

- Routine / Operational Phase

Tlli!SphascstartsattheeadOfthe ammissitmingphaeandcoversthetimewkntheinsuumentSare

operatiotlalandthetimt!swhenorbitmaintenan~ mauoeumarej)afm

1 3 . 4 3 .  satl?lllteoperatlonal  Modes  . - .

Thissectiondesaibcsthesatelliteoperationalwdesandthecarrcspondiog~performanccs.
Note : the HIRS/4  provides no compensation for satellite pointing errors.

1.3.4.2.1. Nominal OperationalMode

‘Ihe  nominal operational mode for METOP  SVM is the Yaw Stecsing  Mode (YSMZ).  During this mode,

thePLMisinitsOpaableModt:theinstrumemscanbt~yopaated~~thcir
measurement, heater, callbratior.t...  modes, and measuremen tdataaretransmlttedtotheground.

‘The characteristics of the satellite nominal operational mode are the following :

Nomlnd  Mode (YSM)

Commanded Pointing -Zs Poimingtowardsnadir

-Ys Pointingtowardsthevelocity

Pointing Perfommnces  (Acuxding  to ESA Summation Rules)

Absolute Pointing Error XaxiS Yaxis zaxis
AVHRRf3 Line of Sight f0.17 deg. +0.17 deg. f0.22 deg.
mGld

Pointing Knowledge xaxis Yaxis zaxis.
All Insuumem  Interface f 0.17 deg. f 0.17 deg. f 0.22 deg.
Reference Frames

Absolute Rate Error X,Y,Zaxes
(Max*o-4W f o.oos degJs  TBcMEr

I
Note  : The  AVHRW3  is the reference sensor for METOP  pointing.

1.3.4.2.2. Orbit Control Modes

-rlx previous ptzfamances are not guaranteed during large sunplitude  orbit control manoeuvres  for

altitude maintenance CK inclination maintenance. Those are perfornxd  in SVM Orbit Conrrol  Mode

(OCM) or Fine Control Mode (FCM).

During those modes, the PLM is still operable and the imtrumem nominal operations  are not stopped

even  if the generated measurenumt  data may be corrupted. This is not true for the initial orbit

2 During tbe Yaw Sreeriug Mode WSM).  the sateib  Z axis (yaw) is sue& acuxding  to siuuseidal
function over the orbit with an amplitude of ahout  4 deg.

1. lHusl  rd.doc)
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corrections,forwhichthePLMaodtheinsnumenrstatusareinLEOP/OffModes(seespecific

provision for HIRS/4  in 8 1.4.2).

For altitude M during the rmtine  phase (in-plax mameums). the commWW  attitu&? is

similar’totheoneintbeILominal~~rmdes(YSMarlocrrl.nbitalnfaeacefram),butwith  .

different poiIlling.pufomlance!s  :

Orbit ControI  Modk  : Altitude Main- -

ctmlnanded  Pointing -2s Pohtingtowardsnadir

-Ys Pointingtow~thevelocity

Pointing Perfomances

Absolute Pointing Error
AllInsmm~Intcrfact ’ . ’

X,Y.Zaxes
f 2 deg. TBcMEr

Refezence  Fbmes

Inclination Maintenance

For inclination maintenance during the routine phase (out-of-plane manoeuvres).  the satellite body is

rotatedby90deg.f20deg.aroundtheyawaxis(Z-axis),andbyf20deg.araundtheX-axisOocal
orbital reference frame), and a thrust normal to the orbit plane is perfornxxi.  The rotation direction can
be both clockwise and anti-clockwise and occurs around a node of th orbit.

The overall manoeuvre (rotation, thrust and back rotation) is perfcnmed  during the eclipse phase of the

orbit.

During these manoeuvres, the nominal mode is stopped fa typ. 4 orbits, but the duration from the

beginning of first rotation to the end of back rotation is less than 1800 sec.

‘Ihe pointing performances are then :

Orbit Chtrol Mode : Inclination  Mainteoance
PointingFkrftLmnamS

Absolute Pointing Error
All Instrument Interface X. Y, Z axes
Reference Frames f 2 den. TBcMI?r

1.3.4.2.3. Acquisition Modes

The acquisition modes encompass all actions leading to a stabilized Earth attitude, including deployment

of all major appendages.

The corresponding SVM modes are the Rate Reduction Mode (RRM). the Coarse Acquisition Mode
(CAM), the Fine Acquisition Modes (FAMl,  FAM2 and FAM3) and the Fm Pointing Mode (FPM).
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huingthesemodes,tbePLMisintheLift-OffModeandthenLEOPMode.’_9

I

onCetheSatellitealtitlldeisSt.ab~the~pointingperfoamances are thk  following (local orbital

reference ii-me)  :

AquisitionModer .

commpnded Pointing -zs pointiagfnva&&  I :

-Ys Pointingtowardsrlieveloci~

Pointing Pe~ormances

Absolute Pointing Error xaxis Y&S zaxis
AllIn!9nlmentInterface f 5.0 deg f 5.0 deg. f 7.5 deg.
ReferenceFnunes TBChiET m&ET TBCklET

Absolute Rate Error XY,Zaxes
(Max.  o-4 Hz) f 0.05 degJs TBCMET

Note : ?he  mode sequence up to a stabilized satellite attitude may last up to 3500  sec.

1.3.4.2.4. Contingency Cases

In the event of detection of a satellite failure, several back up modes exist at PLM and / or SVM levels.

PLM Failure C&s

For failure at PLM level only, the ccn~eqmding  PLM modes are the PLM Stand-By Mode+
Fix Mode and the PLM Safe Mode, ckpending  on the failure. All instru~  are SwitcheB

specific provision for HIRSI4  in 5 1.4.2). .:

‘he SVM is not affected and the nominal attitude  is maintained (see 8 1.3.4.2.1.)

SVM Failure Cases

For failure at SVM level, the PLM is forced to PLM

Mode, depending on the failure. and all insuuments  are switched

in 0 1.4.2).

The SVM enters several modes that lead to a stabilized Earth pointing attitude. Ftom an apaational

point of view. those mocks  are similar to the very first attitude acquisition that follows the separation

from the launch vehicle. but with deployed appendages..

Once the satellite attitude is stabilized, the pointing performaxes arethesameasthosedescribedin~

1.3.4.2.3.  with similar delay performances up to a stabilized satellite attitude.

1.3.4.2.5. Safe Mode (Sun Pointing)

In addition to the previous back-up modes, an ultimate safety level is implemented on METOP.  This so-
called Safe Mode performs the minimal functions for satellite swival by mainUW@  a Sun-pointed
anitu&.DurinetheSafeMode,thePLMbinthePLMSafeModeandall~areswitchedoff
(see  specific  provision for HIRS/4  in 0 1.4.2).

1 fHlrsIrd.docl
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Safe Mode

Commanded Pointing +ZS Pointing tcpards the Sun

Iheattitudeisnotcomrolledbutremains
witbinthelimitsspeci&dbdow

Pointing Performances

Absolute Pointing Error sun-lit phases xaxis Yaxis
f 1sdeg. - f 15deg.

Alllastrumenthkrface S h a d o w e d -  x a x i s Yaxis
Reference Frames i2odeg. f 20 deg.

Delay between eclipse and sun-lit perfoxmawes  : 500 s

Absolute Rate Error 7herateaboutanyaxisisamtrolled
(Max.WW between  0 andfo.l deg./s. TBcm

lhereisnowmmanded~~
The transients

undetermined.

to reach this attitude toone orbit. Transitions tothis are

3' AS a umscquence.  the (-Xs) side of the satellite. that naninally  faces thd cdd space, may amtinuously
face the Earth  albedo during the safe mode.

1 IHmllcd.doc]
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1.4. INSTRUMENT OPERATIONAL MODES

1.4.1. operational Constraint

Toassureproperin-arbitaperationsoftheHIRS/4,certainpracticcsareu,beobservedduringthe

mission p&es  (set 0 1.3.4.1.). ‘Ihese.are  :

a)

d

e

r)

execuung  uus - -  _ _ _ _

Eningoftheradiant

litiated  from grollnd)
.ctimecoxLstraintfor’

OncethedoorisopmeQthecoolQwnphasestartsp--”LA
oweverIRdataarenotvalidaslongasthepatchpoweranalogtelemeaypointisequalto

zero (about 48 hours).

,~g)oncethecoollukxKisopeneQallorbitcontrol
3

manoeuvres  (inclination manoeuvres)  shall be

h)

i)

performed  in eclipse, to guarantee the insrmment  mission performaacts.

The nominal operating modt  for HEY4 is the MR Mode.  During this  mock?. the only

operational requirement is for the satellite to ensure that the 256 sec. calibration is enabled (see 0

1.4.2.3.). n,h - 41 kLfi 1-a A.4.dh +v#5*U-r-~.

Because of the potential damage to the scanner andfilterwhezldrivemotorbeariqs(themot~s

may not re-start). the insaument  operations shall avoid to trigger the inert Mode. Au actions leading _

to HIRS/J  Inen  Mode (see 5 1.4.2.5) are considered as critical.

j)

k)

In case of PLM failure, the clock and power (10 & 28 V) may not be available at the instrument

interfaces for a maximum duration of 36 hours.

The measurement data acquisition of Digital A Data from HIRS/4 may be corrupted in case of

spacecraft failure (i.e. Data Enable and Clock interrupted and Sync. pulses present). in  this case, the

instrument shall be reset by ground command i.e. by powering down to Off Mode  and following

powering up the instrument to Measurement Mode.

1 (Hmlrd.docl
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1.42. Instrument Mode Overview

This Off Mode for HIRS/4 is used :

- during the METOP  launch and aa@ition  phases, with the coolez  cover dock in the closed position.

- duringtheMEToPcontingeacycascs.~~thecoderdoorcitbaintheclosedoropenpositioa(see~
1.3.4.2.4).

- during the METOP safe mode, with the cooler either in the cl& or open position (& 5 1.3.4.2.5.).

The Switched TLM bus is available at the insmmx~  int&aces  only during the PLM Sta&By and

Operable Modes. The rem- will be monitored only during these PLM modes.

1.4.2.2. HIRS/4 Heater Mode

This mode is used for the decontamination / outgassing of the iasaumem.  During this mode,  the HEY4

does not generate measxuement  /digital A data ( .

1.4.2.2.1. initial Heater Mode
c(

Afterlaunch.theradiantcooler~shallbeturneclonand remainonwiththeradiatcxdoorclosedto
allow the insmun&t  to be outgassed

This configuration  with the scanner andfiherwfreel’mororsnmuingalxithedecomaminatianhuuaon.

define-s the HIRSI4  Heater Mode.
Ce Wrn IrrJ+

l%ere  is no time constraint for triggering this first Heater Mode.

Duration for the initial deconumination  / outgassing : see 0 1.4.1.~.

After the end of the initial heater mode. the cooler is opened : see 0 1.4.l.e.
/
b

1.4.2.2.2. Subsequent Heater Modes

Open-door decontaminations  are done on demand They last approximately 10 days.

1 Ihrsl+d.doc]
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1.433. HIRS/4  Mwsurem e n t  M o d e

1.42.4. HIW4  Commanded Position Mode ’

A fixed position can be commandbd  to accumulate long-tam data at a particular position Those
positions are :

- nadir,

-space
- Internal  War&Target (lWT)

- Internal Cold Target (ICT)

Upon receipt of one of the position  comma&.  the scamx moves to the corresponding position after
completion of the current scan line and reuace to step zero, or after completion of the calibration

sequence (see exceptions in 5 3.2.2.2). The scarmer  maimaim  the position until the command is

disabled.

It is possible to go from a commanded position to another commanded position as soon as the ftrst fixed

position has been disabled.
i rrtc ,isiww+m&a(~~  bcenm-wdd

; 7here is no constraint on the duration of this mode.
;

-i$GP-uaL\

I .4.2-S. HlRS/4  lnert Mode

l%is  mode is considered as a contingency mode for the insmunent.

In the inert  Mode, the instrument is off, i.e. no power supply (but survival thermal control).

The inert  Mode can only be triggered by a ground command, Note : the HIRSI4  Inert  Mode can also be

triggered as a result of on-board failure (e.g. converter, LCL...).

Prior the removal of the main power supply, the HIRS/4  shall be faced to a protected configuration. So
the’ Inert Mode shall follow a Commanded Position Mode at e.g. hemal Warm Target (see Q 1.5.6) :

1 IHmltcd.dccl
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the position of the scan mirror is then known at + 0.9 deg. (half step) from the Commanded fixed
pOSitiOIL

DuringMETOPSafeMode,theInatModeisusedforemrgency~~oftheinsaument(see
0 156.2).  but the commanded position is not triggered.

1.43. Cross Reference Between  Instrument and PLM  MO&
:

PLlu HIRS/4 cbmmellb

Launchand Lift-Off  Mode OffMOde stowedKloler~
Acquisition Phases LEoPMode

Re-Operational Phase Stand-By OffMOde Stowedcodadoor

Operational phase operable OffMode 2hed00risopmdafter

HeaterMOde completionofthefirstHeater
MeasurementMode  M o d e

Comm.PositionMode
-Mode)

Orbit Control opesable hY Ihrh.lgInclinarioIlManoeuvres.
theHIRS/4isplacedinOffMode
orInternal  WarmTarget
Commanded Position Mode

Manoeuvres

Contingency Cases

Stand-By OffMOde

Stand-By OffMode
Fix (Inest  Mode)
Safe .
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The HIM/4 Optional Sequences,  as used on MJXOP,  are iilusaated  in Figure l.!Vl.

15.1. ~Gt!Ilf!d

Inshumentaperational  co-ts arepresentedin  0 1.4.1.

lhe minimum time between two conseadve co- is spedfkd  in 0 32.2..  extqt as noted below..
:

HEW4  teleco~  are described in 4 3.2.2.

‘Ihe acknowledgement of the commamis  by the insmmmt  is done as described in 0 3.2.3. and 3.2.4.

Insmment  operations during  tests axe described in 8 5.

aHIRS/4

CommandsPrior 1
ToLaunch  : Any Mode

_ _ - - _ - -
__-- .----__ ,_.. - -

- _
. - - .

Inert Mode :
.
--._ _---____*---

Figure 1.5/I : HIRS/4 Mode Operation Sequence Used on METOP
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15.2. Instrument Sequences to HTRW4  Off Mode

1.5.2.1. Nominal Sequence to Off Mode

The instrum w&c&off  saxpa  from any ma& except Inert Mode, into Off Mode (with motors

lunlling) shall be as following :

1)
2)
3)

I. 4)

5)

6)

Cooler Heater OFF

Position Disable

Chlbration  Disable

Pilter Housing Heater OFF

Patch Temp. Controlla  OFF

Elecuonics  OFF

.

Remark :

1.5.2.2. Sequence from Inert Mode to Off Mode

The command Cooler Hearer OFF will initiate the cooling down of the instruu~&

Triggering of the Measurement  Mode can go on at any time duing  this cooling phase.

1.5.2.2.1. NominalSequencefromInertModetoOffMade

HIFW4 Instrument Initialization

1) InsrmmemoFF
2) Pelter  Housing Heater OFF

3) Patch Temp. Controller OFF

4) Filter Motor Power No!mal

To HIRsl4 Off Mode

5) Instrument ON

6) Scan Motor ON

7) Filter wheel  Motor ON

Ihc previous  command sequences shall be executed prior to the launch.

IS”’. .*.-.h. Specific  Sequence Prom Inert Mode to Off Mode

If the HlRS14  inert Mode has been triggered by a removal of the power buses, the following sequence

shall be applied to trigger the Off Mode :

1) Apply the 10 V interface Bus

2) Apply the 28V Main Power Bus (to power the command relays)

3) lnsnument  OPF command
4) Apply all lemainhgpow~lnlsestoHIRs/4

I 5) Execute the sequence desibed  in 0 15.2.2.1.
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1.533. Emergency Sequence to HIRSi4  Off Mode

.I Incaseofemergency(including~.the~shallissuethefollowingcommands~~tOthe

instrumem,toswitchdowntheHIRS/4toOffMode:

1)
2)

3)

I 4)

9

6)

CookrHeaterOFF  _

Position  Disable

Calibration Disable
Fiker Housing Heatex  OFF

Patch Temp. Controller OFF

ElechronicsoFF

.

Note : Handling  of m-ent&amaybeswitched-offimmediatelyafteranergencysigMJ
reception by the NIU.

153. Instrument Sequence To HIRS/4 Heater Mode

‘Ihe  instrument sequence fkom Off Mode cr Measurement Mode to Heater Mode shall be as following.

i)pp su b-J+m Y he
1) Patch Temperature Controller OW
2) Calibration  Disable

3) ElectronicsoFF

4) Cooler I&a&r ON



.

15.4. Iustrument Sequence to HIR!94  Measurement Mode

1.5.4.1. Sequence Fran  Off Mode to Measurement Mode
Comlnrd

M0-1~-bfMT-H1-0001
2 Rev.: 0
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1.30

constrain~to  .*a Measurement Mode : see 0 1.4.2.3.
LiPawuadCO  lrcok( )lo&hao befxaa# c-6

nle following COmmalKi  sx!queIlce  is divided into several steps, that can be.executed  at sepamte ti

.1.5.4.1.1. Beginning ofTransition  Sequence

_fly&g&~l - i4eof~Jb

_ . . ..---

Afterthiscommandadelayof64s.isnecessarytoallow~filtawfiaelto~~es~tion.

Valid visible charmel  data are generated

The f&owing  se@ence  is mandatory only for the fim in-a-bit transition from m to

Measurement Mode : ,

1)
2)
3)
4)

5)

6)

7)

8)
9)

10)

11)
12)

13)

Calibration Enable

Nadir Position
Wait 13.6secondsasaminimum
Position Disable

Space Position

Wait8secondsasaminimum
Position Disable

Internal Warm Target Position

Wait 7.2 seconds as a minimum

Position Disable

Internal Cold Target Position

Wait 13.6 seconds as a minimum

Position Disable

.
1.5.4.1.3. OpeningoftheCoolerDoor

._A .
This  sequence shall be applied only for @@zing  the firs Measurement Mode.

. .

.

i. 3) Yle

l-v--.__ ; *. xquence

1) Patch Temperature  Controller ON

J

t

--

l s#a--
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J=“‘=‘ERAT’U=  CONTROL  may be turned  ON at any time  during cool  down.

15.43. Sequence From Commanded Position Mode to Me+urernent Mode

I
The HIRS/4  Commanded Position Mode can be disabled at any time-with the foIlowing  command  :

1) Position Disable

2) Caiibration  Enable

1.55. hsmmentSequencetoHIRS/4CommandedPositimMode

The HIRs/4  co- PositionModecanbetriggeredatsnvtimeduringthe~M~

Mode, with the following seqwnce  :

1)

2)

CalibrationEnable

Nadir Position or
space Position or
Internal  Warm Target Position or
hernal  Cold Target Position

The commanded position is effective  within :

- 13.8 s forthenadirpositioncomnuxi.

- 8sforthespacepositioncommand.

- 7.2 s for the IWI’ position command.

- 13.6 s for the ICT position commawl.
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15.6. Contingency Operations : Iustrument  Sequences to HIRW4  Inert Mode

The following switch-off sequence to Inert Mode is executed after ground codrmation.

15.6.1. Nominal Sequence tu Inert Mode

1.5.6.1.1. Protection of the Instrument -

1)
2)
3)
4)
5)

Position Disable

Cooler Heater OFF
Ektronics  ON
CalibrationEnable . *
internal  WarmTargetPosition

‘Ihe protected configuration (commanded position) is effective wirbin  6.4 s after the last commar~I.

1.5.6.1.2. CompleteDe-Activationof  theInstrument

’ 1) Patch Temp. Controller OFF
2) lnsaument  OFF

15.6.2. Emergency Sequence to Inert Mode

This sequence is only valid h-urn  HIR94 Off Mode to Inert Mode.

In case of emergency, the commamj  fixed position is not triggered.

The sequence is limited to :

Instrument OFF

or

Removal of power bus

1 IHm I ed.doc]
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2. MECHANICAL AND THERMAL INTERFACE DE!XRIPTION .

. . :
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2.1. GENERAL

2.1.1. Interface  Definition

The interface definition for tk ins@ument  is the following :

1llsmmellt

Mechanical

IlsmIment  unit

Alignmentdeviceintheformoftwoolthogonal
mirrorspermanenUymountedontheinsUument
and aligned by the insuument  Supplier
All insuument non flight cows  (including ‘_ .
apemlre  cover,  radiator  dust  cover and connector
covers)

Thermal

unit thermal  colluol hardware  :

- Blankets,
- Operational mode internal heateas.
- Operational mode in- temp. sensors.

Mounting of operational and survival heaters,
supplied by spacecrafr,  to baseplate prior to
painting with pig-tails for connectiOIltOthe

spacecraft  harness.

SatelIite

Thermalwaahels1&2

Additional them.&  isolation stami-off  (l-B&,&
Baseplate radiator shield : to provide  a view to
space for the baseplate radiator and shielding
from direct solar radiation onto tk deployed
radiaatcoolerdow.
Additional Sun shields : to ensure  that there is no
solar illumination of the deployed radiant cooler
&or.
‘lkxmal  blankets attached tq the METOP
==t=e.
MainandredundantoperationalMErOPspecific
heatersandrelatedthelmistorsensorsforthe
controlofthetempaahlreattheiasmunent
baseplate, as defined in this ICD.

survival rhmnostat~~lledheatas  and related
hemostats for the conuol of the temperawe  at
the instrument baseplate, as defined in this ICD.
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Figure 2.1.1/l  : De$inition of Attachment Hiudware  (Generic Schemaiics)

2.13. Module / Unit Identikation

The Part Number and Iclentification  Code of the HIRS/4  imamment are :

1) Equipment Name : High Resolution I&a-Red Radiation Sour&r

2) Purchke Grder Or Contract Number : NASS-30384

3) Manufacturer Name : l-r-r Aerospacearxic~omDivision
4 )  PartNo: EM : N/A

FM1 : 812970665 1

FM2: 812970667

5 )  IDCode: Cage Code 3 1550

6 )  METOPIDCode N/A

The location of the labels giving these Part Numbers and Identification Codes are defined in the

Mechanical Interface Control Drawing (See 3 2.1.4.).

1 Part number given assumes that the FM1 will be H304 and the FM2 will be H306.  NASA / NOM may

deliver any kha&aLunit  to METOP.
cfulhQ&

1 IHm2cd.dw)
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2.13. ReferemeFrams

2 . 1 3 . 1 . Satellite Rellerence  Frame

See 0 1.3.2.1.

2.133. Instrument Reference  Frame

TherefaencepointforallmechanicalandthermaldataistheCenae~Ofihe atUibxmpOintnumber1~

a~ S~OWII  in the ~ntetface  c0na01 Drawings  (at the interface to the PLM smmure,  ti 0 2.1.4).
,

The HIRs/4 Instrument~~ReferenceFrame,F-,Withthearigin~attbereferencepo6nt,

is as defined in the Mechanical Interface Control Drawing (see 0 2.1.4.). The  directions  Of the Fm

axes are the same as the Spacecraft Reference Frame Fs.

2.1.4. Interface Drawings

2.1.4.1. Mechanical Interface Draw@

The HIRS/4  instrument configuration and mechanical  interfaces are illustrated in the following interface
drawings :

- HIRS/4  Instrument Deployed Interfaces, Ref. MMS-106604-S-DD-l/4-03

- HIRS/4  Instrument Stowed Interfaces, Ref. MMS-106604-S-DD-314-03

- HIRS/4  Insrmment  Connector Panel, Ref. MMS-1066OkS-Dw4-02

- HIRS/4  lnsmrment  Accessibility. Ref. MMS-110216W-DD-l/l&l

2.1.4.2. Thermal  InterfaceDrawIng

‘The HIRS/4  insaument  thermal  interfaces are iIlustrated  in the following interface drawing :

I
- HIRS/4  Instrument Thermal  Interfaces, Ref. MMS-106612-D-DD-l/l-03

2.1.43. Reid of View Interface Drawing

The HIRS/4  insuument  field of view is illustrated in the following interface drawing :

I
- HIRSN  instrument Field of View, Ref. MMS-106604-S-DD-2N-03



I
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2.2. MECHANICAL INTERFACE DESCRIPTION

22.1. Physical Envelope
.

HIRS/4  is fully integrated into a single instrument unit_

Theexternalunit~~inbaehlauachandiwrbitrmdes.includingthamalblanlrets,studs,

mounting lug and connector envelopes. shall be to a tohxahce  of *l mm. .lbese are :

HIFW4 CollfIguration Y axis (velocity) x axis
.

;z)

stowed Envelope 676.9 mm 463.8 mm 403.4 mm

Deployed conQmation 676.9 mm 620.0 mm 403.4 mm
(Cooler Door Open)

The overall dimensions are defined without thermal sta&off,  which are METOP  specific. and withtxt

the connector saver.

2.2.2. Field of View Definition

The,accommodation  on METOP  provides HIRS/4 with the following mmbstructed  Field of View (FoV.
see also interface drawing 0 2.1.4).

The HIRS/4  boresight is defined as the nadir direction lbe  hstrument  field of view definition is :

- vertex: The origh of the field of view is a circle dia 158.8 mm,  as quoted in the interface

drawing (0 2.1.4.)

- spacecraft provision :

. Cross-track scan plane : from 72.6 deg. anti-Sunwards to 5 1 deg. Sunwards.

?his  is the general envelope for :

1.5 deg. margin + 21.6 deg. anti-Sun  calibration + 49.5 deg. anti-Sun-wards

49.5 deg. Sunwards  + 1.5 deg. margin

. Along-track plane : f 2.0 deg.

The requirements for the instrument thermal radiators and the cryogenic radiator are specified’in the .

Thermal Interface Description sections of this document (5 2.3).

1 IHiuslrcd.duJ
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2.23. Mass Properties

The mass proper@  of the HIRS/4 insnument  are given in the following table. The  Co-OrdiDate System

usedistbehstrumenthterfaceRefexenceFrame.FfoRs.

233.1. Mass and Cemtre  of Mass I.&cation

TheHIRS/4~edgravitylocationhas,beenmasuffdwithaJttht attadWmbolts/washasff~

thermd~stand-offs.  Imtrument  to METOP PLM ihuface m dthamalbl~areiA&d.  1 _

Module

Alnit

HIRS14
stowed

HIRS/4
Deploy&

SpecifledMass ChtreOflbhSSLocptiO~

with RespeCt  to the Refereme Point
(*OJ-) rot

GIts yE5ts Gmts
(SW (Anti-velocity) G-W

35 kg . 133.9mm 314.2 mm - 143.0 mm

35 kg 131.8 mm 314.5 mm -144.5 mm

HIRW4 Mass Propdes

?he HIRS/4  instnunent  shall not exceed the above specified mass for the METOP mission.

The HIRS/4 mass shall be measured at f 0.5 %.

The HIRSI4 basic (best estimate) mass is : 33.6 kg (for information only).

2333. Moments of Inertia

?he HIRSN moments of inertia about the .gentre of mass of the instrummt are as follows : .

Module MomentsofImWtia  (kg&)

/Unit Ixx IYY 122 hY 1x2 IYZ

HIRS/4 Stowed 1.232 0.433 1.163 0.009 0.016 0.045

HIRW Deployed 1.259 0.463 1.167 0.0009 0.0001 0.05 2

iiIRS/Q  Momen&  of Inda

Note : The moments of inertia are defined as follows :
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2.2.4. Instrument Mounting Attachments

2J.4.1. Mounting Description
_

The HI&S/4 is mounted using the satellite-supplied thmal  was&s aud bolts through  the instrument
mounting feet Where required METOP  will provide additional thamal stand-offs.

lhe following table describes  the insmunent  mount@  hardware :

Module /Unit Bolt Size

HIRSI4

Instr. Mounting  Length
Iide Diameter (=)

(mm)
(+ 0.10 / - 0.0)

Insaument  Unit M5 5.61 TBDhlBZ
Alignment Pins N/A N/A N/A>
Tokrances  are specified in the interface drakings  (see 5 21.4.).

Torque-I Quantity 1”

2.2.4.2. Mounting Hole Position  and Reference Point (Hole)

The definition of the mounting holes a$ the htrumem  Reference Point / Hole for HIRSI4  is given in

the rjechanical  Interface Control Drawing (see 4 2.1.4.).

2.2.4.3. .Mounting Surface Characteristics

I

I
Instrument Side Surface Coplanarity Within 0.127 mm

Surface roughness of attachment face 0.8 w rms

Total area of the mountinn  surface 3713 mm’

. METOP  Side Surface Flatness Less~thanO.1 mmin 1oOmm

Surface mutzhness  of attachment face s 1.6 microns R.A

I I ~~Shimming Acaracy  for Flames I Within 0.0254 mm I

1 nstrumen t Side

2.2.4.5. Materials at Interfaces

HIRSI4  Baseplate Aluminium alloy 606 !_T65  1

Mounting Area Finish Alodyne600

Balcony Structure Aluminium skin with a honeycomb core
0-BGlEr)

METOP Side

2.2.4.4. lnstmmfmt  Lucation

lh2 mounting surface is on the -2 (nadir) face of the balcony structure of the satellite.

Attachment Bolts and Washers Titanium bolts with stainless steel
WasherS

Thermal isolation stand-off material TBDm
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22.4.7. Ground@Provisions

Accessibilitytospecificpartsoftheinsaumem~beguarameed,when ilccomMDdated  on METOP.

HIRSIQ

This table indicates the viewing directionf+om  the insmunent.

* Item Instrument side AaxsRequhed

1  Electricalcormectars +x DuIing  AIT activities

2 COMector  Savers +x During AITauivitie!s

3 connector dust  caps +x wheIlthehmlmentisnotinuse.

4 Test connmmr  cover +x During all AIT activities

5  AlignmentMixm  1 -z Duxing  Arr aligxlment  activities

6  AlignmeniMirror2 ‘+Y During AIT aIigoment  activities

7 Dust cover for the scan cavity -2 During all AIT activities. except

TBm andvibration

8 Dust cover for the radiant cooler -X During all AIT activities. except

TBm  and vibration

9 Purging interface None
-_ . . . . . . .I?E detailed position of t&se mms  are umcateu  on tne Mechanical Interface Control Drawings (0

2.1.4.).
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2.2.6. On-Ground Alignment

2.2.6.1. Alignment Method

The primary C@registration  of I-llIW4 interface is with respect to AVHRW3 intexface. The instrmnexu
providesm>meansof~~adjustmem.HIRSI4isattachedtotbtMETOPPLMstructurewitha

placesnentaccuracyoff0.3degrecs.Nomechanicalmeansdadjusanemforrotationisfneseenabaut
aayaxisforinitialgraund~r~tion.The~isaamnmodatad~theX,YandZ  .

axis positions. Measurement of the alignment of HIRS/4,  with respect to the q%a%aft  referetze  axis,

is by use of the instrument  provided optical reference minarsnKWltulanthe’- talxiis

measured  to an accuracy  off 0.006 degrees. The  cxxtligntxnt  between HTRS/4  and AVHRRI3  is

measured to an accuracy off 0.009 degrees.

2.2.6.2. Alignment Hardware

The  position of the insmmun  optical  reference mirrors isgivenintheMechanicalInterfacxControl

Drawing (g 2.1.4j.

HIR!3/4  Alignment Mirrors

Description Two orthogonal aligmnent surfaces

Alignment Surface Viewing Direction Satellite -Z and +Y sides.

Surface Size (for one surface) > 507 mm2

Surface Characteristics Polished flat to within U4 where  I= Sodium Yellow (632.8

m@ .

Surface Orthogonal&y Ihe two alignment surfaces are approximately orthogonal,

with a known angular displacement that will be documented in

the Acceptance Data Package. ‘Ihe  mirror angular

measurement accuracy is f 0.00975 deg. (0.17 mrad.)

Rorection  of the alignment surfaces for all periods when not in use : tape  TBDm.

?hese mirrors are not removable.

Compatibility with METOP alignment plan is TB&m.
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The following table gives the alignment tolerances  of ISIRS/ :
TBC,,,, rsc,,,, Tfi C#r*

I
METOP  Axa X Y Z

(2 Sigma Values) UN%) t-II-1 WI!-)
d

Absolute aligllment  tolerance

I
berween  theiwmmentlineof  s i g h t .  _ ‘f0.25 l f0.25  * *0>2!5 *

and * the optical aligmnent  surface.

Change of alignment toltxauce after envirortrnental  teat

I
tmween the instnunem  line of sight f 0.05 fO.05 * * 0.05

and theopticalali~tsurfaoe

Absolute alignment tol-

I
befween the hsnument  line of slght f0.Z * f0.25 *

and its mounting surface

Change of alignment tolerance after enviromnental  test

I
befween the insuument  line of sight f 0.05 f0.05 + _

and its mounting surface

Absolute alignment tolerance

befween the inmtment line of sight

and the mounting surface hole pattern.

* Budget inputs for METOP  m .

2.2.7. Deployment Mechanisms andpyroS

2.2.7.1. Deployment Mechanisms

lhe door for the HIRS4  radiant cooler is deployable :

Cooler Door Deployment

Sew= Single event

Mechanism smng driven

R&Z& Solenoid release
or manual release for testing

Reverse Operation Manual only

Rfspon-

sible

.iIIRsl4

HIRSI4

I-IRS14

HIRs/4

HIRs/4

2.2.7.2. Pyros

Not applicable for HIFW4.



. I
I

Huts/4
Ref. : MO-IC-MMT-HLOOO1
Issue : 2 Rev.: 0
Date : June, llrn 1998
Pase : 2.16

23.8. Interface  Structural Design

Right Limifs Lo& are envelqing  tk loads, kbling laun& manufacnuing, handbg,  uaqcntation

and gxwlcl  testing (excluding qualificatiou  testing).

Qud~cution  Limit  I&ads  add a qualBcation  factor (1.25 fa METOP)  on top of the Flight Limit

Loads.

23J.l. Hm!3/4LimitLuads  . . .’,

‘IheHIRS/4isttstedtothefollowinglimitloadsappliedat~~intaface~~~ms:

Lo&Axis

X Y 2

MaJLimumFlightLimitLoad l~J.54 g 15.64 g 15.64 g

Qualification Limit Loads 19.44 g 19.44 g 19.44 g

22.8.2. METOP  Induced Limit Loads

Pr~analysisindi~thefollowing maximumpredicte!dlimitloadsappli~totheHIRS/4duling

the METOP  mission :

Maximum  Flight Limit  LOad 21.6 g AppkdatllIlitcenlreofgfavity

QualifxationLimitLoads 27.0 g inanyspatialdirection

Figure 2.2.8.21.  : METOP Induced Loads  for IiIRS/4

These  levels will be revisited following future smxtural  analysis and the METOP  structural mock4 test

campaign.

2.2.83. l-g Interface Loads

The HIRSN  l-g interface loads, calculated at each interface point (zero preload). with the instrument

hard-mounted conQuration  are presented in the following table :

Attachment Id.
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Attachment Id.

1

2

HIW4 Hard Mounted Interface Loads
Based on 1 g Applied in Z

Shear Force Axial Force
0 gu)

192.03 -174.06

88.32 -214.59

Moment
(NJ=)

26404

67395

I 3 I 268.83 I -284.82 I 72982 .

4 310.70 294.12 68356

5 388.87 221.31 116663

I Alignment  F i n  I

2.2.8.4. Structural Frequency Characteristics

I 2.2.8.4.1. Launch Configuration Frequency CharacwWcs

The following gives the dynamic fbqwncy  characteiistics  of the HIRSI4  sensor unit in the launch

con!ig.uation.
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Frq.

(Hz,*
TBDBIR%~)

68.4

121.4’ 2. Rear sunshieldmotian  in Y1~ 0.001 1 0.309-.026  1 0.005 1 O.ooO  1 0.000

147,s

168.0

183.8

189.6

196.6

HIRW4 Sensor Unit - In-Orbit Coaftguration  Stowed

Mode Effective  Mass (kg) Effective Inertia (kg&)

MS My Mz ix IY I2

I I I I

1. lkth shield rotation 2 1 0.001 1 0.024 i 0.003 t 0 .000 1 0 .000 t 0.011

3. Patch on radiator motion in 0.021 0.030 2.160 0.000 0.003 0.010
X

4. Scanhousingkmt  sunshield 0.283 3.480 0.077 0.000 0.000 0.000
motion in Y

5. Scanhousin@front  sunshield 0.012 1.720 0.050 0.005 0.000 0.000
motion in Y

6. Patch on radiator rotation 2 0.039 0.157 4.310 0.000 0.010 0.005

7. Patchkan  mirror/shaft 0.005 0.002 0.809 0.000 0.002 0.003
rotation 2

IiIRS/Q Eigen Frequencies and Am&ted  Effectiue  Masses and Inert&e

for the Luunch Con@gwa!ion

2.2.8.4.2. In-Orbit  Configuration Frequency Chawxeristics

The following gives the dynamic frequezy  charactexistics  of tk HlRS/4 sensor unit in the deployed
confipuration.

168.1

, HIRS/4  Sensor Unit - In-Orbit Configuration Deployed

M o d e Efiective  Mass (kg) Effective Inertia (kg&)

-Mx My Mz ix lY la!

rotation Z

HIRS/Q  Eigen Frequencies and Associated Eflective  iUasses and IneHiae

..’

for the In-Orbit ConjigwWio~

1 lHmrtcd.docl
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2.2.83. Stnxtural  Mathematical Models - Applicability for HlR!V4

The require for delivery and format of insaument smxtural  mathematical  models are provided  in

AD2. This section &fines the applicability of deliverable ma&matical  models for HIR!V4.

2.2.8.5.1. Full Static Model

Not applicable for HIRS/4.

2.2.8.5.2. Reduced Dynamic Model - Lain& ConfIguration

Not applicable for HIRS/4.

2.2.8.5.3. Reduced Dynamic Model  - Deployed (Idlrbit)  Omfi@on

RequiredModelforHIR!U4:Yes. :

2.2.8.5.4. Simplified lkmo-Elastic  Model

Required Model for HIRSi4 : Yes
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2.3. THERMAL INTERFACE DE!XRIPTION

23.1. Thermal  Contro1 Concept

The Instrument Supplier  is responsible for the tkmal  design and the thermal  analysis if the m
withih the METOP defined Wzmal intexface  constraints.

For the TIROS implementation, the HIR!94 supplies the following imernal  hardware’ :

I - Internal  baseplate Platinum Resistance Thermometer (PRT)

All connections of the active thermal control of the instrument are done to the Jo8 connectors

For the METOP  implementation, the use of-this hardware is as follows :.

- the HIRW4  intemal  baseplate heaters and internal baseplate therm&or  are not used (TX&E&

-theJO8connectorisnotused,  _ ’

Instead main and redundant operational METOP-spedfic  heaters and related tkmistor  senscrs for

conpol  of the insaument  baseplate. and survival heaters are used for thermal control.

23.1.1. Thermal Control During Nominal Operations

The nominal operations ccrrespowi  to the HIRS/4  Measuranem  Mode,  -nation Mode (7

Heater Mode) and Commanded Position Mode.

The insmunent  thermal control concept during Measurement Mode and Commanded Position Mode can
be summarized as follows :

a) ‘l’he  detector temperamre  is controlled by means of a radiant cooler to deep space.

b) The instrument unit temperature is controlled by pakive design (blankets and small radiating

surfaces).

c) The  baseplate temperature is actively controlled by the spacecraft Thermal Control Unit (TCU).

METOP specific heaters are externally mounted on the baseplate and METOY  specific temperature

sensors for the baseplate are used for the thermal control by the spacecraft TCU.

For Decontamination Mode, the insmmxnt  deconumination  heater and thermistor are monitored under

the responsibility of the HIRS14.  The power is provided by the +28 V regulated bus and does  nut exceed

the values allocated in 6 3.4.2. These heater and tkmistcx do not require a specific interface with

METOP.
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23.1.2. Thermal Control During Non Nominal /Contingency Operations

2.3.1.2.1. General

The  non nominal / contingency modes wneqond  to the HTRS/4  Off Mode  hnd Inert Mode.

The baseplate temperature is controlled using thamosut-cotqoutxl  heaters and rehted  temperature

thermostats. , .

2.3.1.2.2. Transient Attitudes

This  statement is also valid when the HIRSI4 is iq Intemal Warm Target Cm PktionMode.

TheradiantcoolercanbeexposedtofullSuniigNfora maximumpe!riodof14minu~.Thisasmmes

that the patch starts at its nominal control temperature, i.e. 95 &g.  K (= Measurement Mode

configuration).

2.3.1.2.3. METOP  Orbit Connol  Modes

The*  HIRSN is compatible with the METOP

inclination lpanoeuvres  are perfotmed  in eclipse.
orbit control modes (See 5 k3.4.2.). provided the

This statement is also valid when the HIRS/4 is in Intemal Warm Target Comma&xl Position Mode.

2.3.1.2.4. METOP Safe Mode

The HIRS/4 in the Off mode is compatible with the M&TOP safe mode as defined in 0 1.3.4.2.

.
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23.2. Instrument Thermal Requirements

2 3 2 . 1 . Instrument Temperature Range

Ref. : MO-XC-MMT-HI-0001
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2.3.2.1.1. On-Orbit Temperature Range

I
?he following are the on-orbit temperatllre  limit (far reference  only, see 0 23.22) :

Deg*C Opl?dOIUd Non  Openationd(Otiir SWitCtl-Oll
(M~tand Mod&

Comm. Pcsition  Modes)

Min. Mfix. Min. Min.

TC?lTlpeWlllI? +lO +20 -5 +30 0

Ref. Point Baseplate . Baseplatt Baseplate
Location

2.3.2.1.2. Ground  Testing Temperamre  limits

Ihe following temperatures  will not be exceed&i  during all @mui tests :

w-c operationad Non Operational Switch-On
(IVle8wanent  and (Other Modes)

Comm. Position Modes)

Min.

Temperature’ 0 +30

Ref. Point Baseplate
Location

Min. Max. Min.

-5 +30 0

Baseplate Baseplate

Under these extreme temperawes,  the insmrment  may not meet its radiometric specification.

2.3.2.1.3. Ground Storage and Transportation Temperature Range

During ground storage, with the inst~ment  ir%alled  on the PLM or satellite, aad during uansponation

of the complete PLM or spacecraft,  the temperatures  of the instrmnent  will be maintained in the range :

m mstrumenf  in its dedicated transport Containa will be exposed to -30 / +SO3eg. C. lib&a+
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233.2. Temperatures at the Interface

The operating, non-operating and switch-on temperatures for the HEY4  insaument  at the insaument  /

satellite interface are defined kreaihx.

Deg.C Operrrtional Non operaiional SwitCh-00
$vIeawement  and (OtherModes)

Comm. Position Mocks)

Min. MltX. 7 ‘Min. Mjn, ‘, .
I

Ternjwrature  +5 #tk9@+ -5 +30 +5

Ref. Point Baseplate Baseplate Baseplate
Location

The Temperature Reference Point(s) on the instrument baseplate at which these  temperatures apply is

(are) defined in the Thermal Interface DraV+lg (TBDMEr).

Thereisnothermalgradientrequir~acrossthebaseplate.Howevcr thermalgradientsshallbe

minimised  by optimal positioning on the baseplate heaters.

Stability Requirements

lhere is a stability requirement for the baseplate only during the Measurement Mode.

Within one orbit, the maximum allowable temperature variation of the baseplate shall be 5 deg. peak to

peti

A short term stability is defined as 0.3 deg. K within a period of 256 secoti.

The long term mean temper&ire  will fall within the defined opemting  te- range.

23.23. Radiative Requiremenfs

‘Ihe following sunshields are provided :

Instrument Level

A Sun shield is included in the HIRSH  design to protect direct Sun entehng within the optical apanue

during nominal operations. and is compatible with the METOP  local solar time, including drift.

Satellite Level

A satellite-provided Sun shield, dedicated to the instrument, is used to :

- Revent  solar illumination of the baseplate radiator area ;

- Give a view to space for the baseplate radiator in the -X direction ;

- Prevent solar illumination of the deployed door during nominal operations.

The HIRS/4  instrument performances are compatible with an exposure to Sun light of its door

in the open position, to an equivalent surface normal to the Sun of up to 20.6 cm2.  This

statement is valid at bath beginning and end of life.
This is a pre-requisite to get valid radiometric  data from the hsuumem

IHtrs&cd.docl
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2.33. Thermal  Control Budgets

233.1. Heater Power Budgets

‘Ihe er power budgets for the HIRW4  insuument are :

M o d u l e Heater Power Budget (Watts)

HIRsl4 MeaS.&com, MeJlS&COUL Inert Mode * Inert Mode *
Position Modes P&&ion Modes

Hot Case ColdCase ColdCase Safe Mode
(EOL) (BOL) (B0J.J mm

Baseplate Operational 15 TBcm 15 TBcm N/A N/A
Heaters

Baseplate Survival N/A . N/A nmlmr TmbfEr
Heaters
. As far as survival heater power budget is concaned,  HIRS/4  Inat Mode case covers the

HIRY4 Off mode case

Note : the patch heater power consumption in Heater/ Decontamination Mode is acanmted for at

. insuument level (see 5 3.4.2).

2333. Instnunent  Thermal Disipation

The dissipation of the HIRS/4  instrument is constant throughout the orbit and is (see 0 3.4.2) :

HIR!S/4  Thermal Dissipation (Watts)

Satellite Nominal Operating Mocks Safe Mode
Minimum Dissipation Maximum Dissipation min/Max.

Meas. & Corn. Meas. & Corn. HeatcrMode Inert/OFF
Position Modes Position Modes E O L EOL

BOL EOL
17.31 0 27.00 44.06 0 / 17.43
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2333. Heat Exchange Budgets

2.3.3.3.1. Conductive Heat Transfer

The awaged  calculated concluctive  bat transfer between the Payload Module balcony structure and the
HIRS/4  baseplate for different cases are :

Conductive Heat Transfer (Orbit Aveqge, Watts)
Between the METOP  Structure  and the HIR!Y4  Baseplate _

Satelljte Nominal operating  Modes WeMode

Minimum milt/Max

Meas.  t Corn. Meas. & Corn. HeaterMode
Position Modes Position Modes

TBDm TBDm TBDm TBDlblFF TBDMEr

2.3.3.3.2. Joint Characterlsrics

N/A.

2.3.3.3.3. Radiative Heat Transfer

The ‘averaged ca.lcx&ted  radiative beat transfer between the Payload Module smzture  and the HIRS/4

for different cases, as determhed  from the coupled analysis, are :

HIRS/4

Radiators

Radiative Heat Trnnsfer (Orbit Avera@, Watts)
Satellite  Nominal Operating Modes

MiIlimumDissipation I MaximumDissipgtion

Safe Mode

min/Max
Meas.  &

Corn. Pos.
Modes

Meas.  & Heater Mode
Corn. Pas.

Modes
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23.4. Thermal Interface5

The conductive and radiative characteristics are represented by the Reduced Thmnal Model deli~aed

aud integrated into the overall MEI’OP lhexmal  Model as specikd  in 0 2.3.4.6.

2.3.4.1. Conductive Interf~

The total thermal  conductance between  HIRs/4  and the Payhi h&duk  is TBDm  v/K.

2.3.4.1.1. DEWiptioIl

Theconductveinterfacesarethemxuaingfeet~~are~intheMechanicalImerfaceConaol
Drawing 8 21.4.).

1) ‘Ihe mounting foot area is : 618.8 mm* / foot

2) Number of feet : 6 *

3) llErmal  f?ller  : Not requhed

2.3.4.1.2. Bolts

The  bolts are defined in 5 22.4.

2 . 3 . 4 . 1 . 3 .  TkrmalStand-Offs

ThermalstandsffswillbeusedbawemtheHIRs/4mounting~fcaandtht~balcony.The

definition of these stand-offs is contained in the lbmal  Interface Control drawing (TBD&.

23.42. Radiative Interf~

2.3.4.2.1. Radiator charactaistics

The HIRS/4  radiator areas are :

Unit Viewing Radiator Area Thermal FOV

DirectiOll Available (m9 USed WI Achieved

Radiative Cooler * -x 0.0562 0.0562 TBDMET
Baseplate -2 0.1039 mDklrr TBDMETt

l Not used for the instrument thermal conaol.

Thermal Fieid of View Occiusion

The interactions within the cryogenic radiator field of view, are illustrated in the following table.

1 fHas2wd.docl
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Interaction With

AVHRR/3  Earth Shield

HIRS/4 Patch
to AVHRR0  Sun Shield

HlIW4 Radiator
to AVHRR/3  Sun Shield

IASI Earth Shield

View Factor

TBDhlEr

TBDMET

TBDkIET

TBDka  .

2.3.4.2.2.’ Therm@&al  properties

TheexternalsurfacesoftbeHIRs/4~aadthefinishesuscdaregivclrintheThermalIntaface

Drawing (4 2.1.4.). The  baseplate  mechanical charactuW&s (planarity,  mm...) is desaibed  in the

Mechanical Interface Descr@ion  Secdons (Q 2.2.4.).

# I Acronvm I Surface / Material I !3olarAbsomtame 1 IR---

BOL EOL ‘EOL Emit-

syr. 6yr. l tana?

1 BLKHNYTIT - Calibration targets, Baseplate 0.98 0.98 0.98 0.98
radiaat  cooler  / Black Honeycomb
(Cal. Targets)

6 - m/Black Honeycomb

2 HIOPKTlT OpticsHousing 0.92 0.92 0.92 0.90

3 CHM306TIT Cavity radiating area, Inside cavity 0.95 0.95 0.95 0.90
housing. outside scanaer Sun shield /
Black paint  Lord Co. 2306

4 MIRRBKTIT Mirror Back/Nickel Plate 0.43 0.43 0.43 0.19

5 MIRRFRTlT Mirror Front J Vapour  Aluminium 0.12 0.16 0.16 0.055
Deposit Over Nickel Plate

7 Void

8 AGTEFLSMO Outside radiator door, 2Y face of the 0.09 0.15 0.16 0.80
scanner Sun shield
/ 5 mil Silver&d Teflon (FSSM)

9 KAPTONSMO Tro Aluminized Kapton (5 mil) 0.59 0.72 0.74 0.80

IO EX’lVDATlT Aluminizd  Kapton  Tape 0.12 0.13 0.13 0.05
(External Surface)

11 MS74WPTl-l. White Paint MS 74 0.17 0.24 0.24 0.90

12 GOLDALTIT Edges around cooler, Inside of mler 0.24 0.30 0.30 0.03
door / Gold Coated Aluminium
EJecao-Deposit)

13 VACDALTIT Inside of cooler door- 0.12 0.12 0.13 0.05
/vacuum Deposit Aluminium

_ - _ ._ _
* : ~xtrapolateu  tram 3 year aara

HIRS/Q  Mat&al Thenno-O#ical  Pro~rties
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2.3.4.3. Thermal Heat Capacity

The thermal heat capacity of HIRSI4  is TBqW  J/K

2.3.4.4. Instrument Temperature Measurement

For the thermal control of the instrument baseplate radiator, the tempaaturese=- aremountedonthe

baseplateitself.‘lheseareusedforcomroiofthebaseplate~in~ihstnuntmmodes.

Location: , on the HIRS/4  baseplate tid shown on the in&ace drawing (TBk).

23.45. Heater D&nition

The following heaters are implemented on the HIRW4  :

Location Nllmher ‘TotalRe&tance  R & s t a n c e
(nat25deg.C) VdMOll

f5% .

Baseplate, TBDMEr TBDMEI TBk/deg.  c METOP  specific
Operational Heaters

Baseplate,
Survival Heaters

TBDklET TBJ%UlEr TBDMEr1deg.C METoPspecific

Note : the outgassing heaters, filter wheel housing heaters and window heaters are to be considered

asinstrumentinternalheater(therelatedhuuapowaisaccoumcdforintheinstrumcntpowa
consumption budget). so are not used for tkrmal  control from the satellite point of view.

23.4.6. Thermal Interface Models

Arcduccdmodtlis~forHIRS/4forthesystemthennalanalysis,asspecifiedinAD3:

l Deployed configuration

l Stowed configuration (radiative)

m Stowed configuration (convective)

See AD6. AD7.
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2.4. INSTRUMENT AND DISTURBANCE INTEWACES

DdinitiOllS

mecc+ordi.natesystemusedisrhe huumeaxInterf~Ref~~Frame,F~.Thedirecti~Ofthe

FHIRs axes are Ue same as the METOP  Spacecraft Reference Frame Fs.

Dynamic Imbalances
. Iftheproductsofinatiaof~rotatingassemblywithrespecttotherotationaxisarenonzao.the

rotation along this rotation axis gewrates torques along the axis narmal  to the rotation axis. Assumiq
thattherotationaxisistheXaxis,thedynamicimbalancesarethecrossproductsofinertiaIxzandixy
(unit : kgmt).

2.4.L Instrument Induced Disturbances and Shods

2.4.1.1. Non-Recurring Transient  Events

The HIRS/4  non-recwing  transients events are :

- Deployment of the radiant cooler door, to reach the in-orbit configuration of the instrument. * .
_ Filter wheel drive moux  ramp-up and ramp-down : those are to be cons&red  as contingency cases . ‘.

I
(transition from Inert Mode to Off Mode  and from Off Mode to Inert Mode).

They are described with the following tables.
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2.4.1.1.1. Cooler Door Deployment
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Rotation about

Cooler Door Deploy

Deployment Duratiotl

hlDZlCt  DlKatiOIl  (itllpact  Of doOr Oil dOOr Stop)

Total moment of inertia  of the moving part

Compensation

Maximum uncompensated kinetic momentum

Maximum residual force and torque
at the instr.  interface 2

rent - Single Event Shock

-Y axis

Nominal : 0.00192 s. (See RD12) < 0.002 s.

TmaR
NOne

0.02 Nms (TBCn& on the X axis
0.14 Nms (TBCrrm)  on the Y axis

0.02 Nms (TBCnta)  on the Z axis

Fxc96N
Fy<59N
Fz< 153N
Cx < 0.61 Nm
Cy< l.lONm
Cx < 0.01 Nm

2.4.1.1.2. Filter Wheel Drive Motor Ramp-Up

Filter Wheel Drive Medmaism  - Ramp-Up (Contingency Case)

Rotation about

Rotation rate

+x axis

FromOto6OOrpm(10Hx)over30~  1 s,
Refile  : with constant acceleration

Total moment of inertia of the rotating minor 3.53 g-m2  wrt rotational axis (nominal inertia)

Compensation ’ None

Maximum uncompensat$ kinetic momentum 0.226 Nms on the X axis
< 0.0071 Nms on the Y axis
< 0.0071 Nms on the Z axis

Maxrmum  residual force at the instr. interface 0.01 Nonallthreeaxes
whout the effects of static imbalances

Maxtmum residual torque c 0.0247 Nm on all three  axes
’includmp  the effects of dynamic imbalances

Stauc imhalanca (see definition 5 2.4.) Max : 1.44 1W kgm

Dgamic  imbalances (see definition 5 2.4.) Included in maximum residual torque

2 Those mlues are max values over a 10 ms period &am cooler door release and are mainly due to high
frequency (< 300 Hz) components. They include uncertainties  (see RD12)
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2.4.1.1.3. Filter Wheel Drive Motor Ramp-Down

Ref. : MO-XC-MM-T-~1-0001
Issue :2 Rev.: 0
Dare : June. IP 1998
Pase : 2.31

Filter  Wheel  Drive Mechanism - Ramp-Down  (Contingency  case) I
Rotation about

Rotation rate

Total moment of inertia of the rotating nWor 3.53 g.m’  wrt rotational axis (nominal ineltia)

compensation Naat

+x axis
From6OO(10Hz)toOrpmover50f15  s,
‘srofile  : with co- Bccelaation

1<0.0071NmsontheZaxis

Maximum residuaI force at the instr.  interface
without the effects of static imbalances

Maximum residual torque
including the effects of dynamic imbalances

Static imbalances (see definition P 2.4.) Max : 1.44 1W kgm

Dvnamic  imbalances (see defmition  i 2.4.) Inclu&din  maximum residual  top(lue

1 [HasZlcdhcl
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2.4.11. Continuous / Recurring Transient Events

The HIRS/4  continuous 1 recurring transients events are :
- Scanning motet  umtinuous rcxation (steps) and filter wheel  amtinuws  rcR.ation : confi~on used in

scanninn SteD  Motor  & Filter  wheel  continuous  RotatiDn

Rotation about
Y L

Rotation rate

Total moment of inextia  of the rotating item

Comoensation

Maximum uncompensated kinetic momentum
(See Note 3)

Maximum residual force at the instr.  interface
without the effects of static imbalances

Maximum residual torque
including the effects of dynamic imbalances

Residual torque  vs. time

Residual torque numeric description 3

Residual torque spectml  decomposition

Stauc imbalances (see definition  Q 2.4.)

Dvnamic  imbalances (see  definition S 2.4.)
Koie  1 : The scanner continuously rotates SecotKi step  is about +Y during

the launch phase. However, during the instrument operational phase, the scan mirror is

+xaxhfartkfikexwkel
+Y axisforthescamKx (Note11

FilterwheeMOOrpm(1OHz)
Scaxmer:stepmator,scancyclein~  1.2.3.1.

FWwlxxl:
3.53 g.& wrt rotational axis (nominal value)

Scanna:
0.664 8-m wrt rotational axis (See Note 2)

NOne

TotalforFiltexWkelandScanner:
0.226 Nms on the X axis
0.0071 Nms on the Y axis
0.0071NmsonrheZaxis

TotalforFilterWkelandScaxmer:
0.01 N on all three axis

Filter Wheel : 0.007 Nm f 0.002 on X
< O.ooOl  Nm on Y & Z (TBC&

SGUUler: < 0.007 Nm f 0.002 on Y
< 0.0001 Nm on X & Z (TBC&

T-BDluIl’
To be supplied by HIRS/4

Frequency (Hz) Amplitude (Nm)

10.0 . 0.005 on x (T&d

J-WUR TBD~R in Y

Filter  wheel : Max : 1.44 1W kg.m
Scanner : ~DHIR

Inch&d in maximum residual torque

3 This description (effective residual torque for each  axis, including transitories,  noise... and representative

from 0 to 150 Hz.) shall be provided on a numeric tape with a sampling frequency gkter than 1000 Hz
and an output fozmat  compatible witb FORTRAN (double pm&ion if possible).

1 IHrrs2tcd.docl
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. I Note2:

Note3:

2.4.13.

system is :

I, -Iv -I,

[ I

-I, In -I, =
-I, -In z,

stepped  across the scene (rotation about +Y), then reverse climtioilto-tothestarting

p.itiOIl.

The  inexda tensor (*15%) of the rotating scan mirror assembly in the insmmxnt  coordinate.

0.2454 -0.2923 +3.337-E-6

AI.2921 -0.6290. 0.000 .m?
+3.337.E-6 0.000 2385 -k

HIRs/4
Ref. :
lssuc :
Date :
Page :

MO-IC-MMT-HI-0001
2 Rev.: 0
June. 1P 1998
2.33

The calcula~ nominal values  for

only) : Filter Whed

HI.= 0.2218

H,= 0

Hz= 0

Flexible Modes

+ 0.001835 = 0.224 Nms
i 0.004 =  0.004Nms
+ 0 = ONms

m HIRS/4  does not have flexible mode on the X, Y, 2 axes. in the =ge to . 101 Hz.

2.4.1.4. Induced High  Frequency Disturbances  (Micro-Vibrations) .

METOP  assumes compadbitity  of HEY4 with the following METOP  specific requirement.

The HIRS/4  &es not induce  dim on any axis above 102 N (force) and 102 Nm (taque) abovi

1oHz.

1 IHm2tcd.dacl
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2.4.2. Compatibility With Satellite Dynaniic  Envimment

2.4.2.1. General Mission Environment

I The HIIW4.  in any vation  mode, will be expo6ed  to the following &orbit  dynamic environment
(frequency range : 0 - 10 Hz) :

Linearaccelerationonx,Y,zaxesatMEIyIP’satellittcentreofmass* O.O2m/s~

Angularrateaboutx,Y,zaxes 7degfs

Angular acceleration about X, Y. Z axes OS&g/s’
*:WithreqecttotbeMETOPsatellitecenueofmass,theHIRS/4rcfcrawzepoint(see~2.1.4.1)is
locatedat:

2.4.2.2. Environment During Satellite Deployment Se&ence

I
Theinstrument,inanyopaationmode,willbeexposedtothefo~owingin-orbitlinearand~
acderation  levels at the instrument interface reference  point :

AmplitUdC
h X 0.3 m/s2

Ll Y = 1.0 m/s’

Ll - 2 1 .o Ids’.

L2 .._. 0.025 m/s’

0.100 m/s’

) Time 0.100 Ids’

0  1Oms TBDs

h4- Linear  Acceieration Amplitude Versus Tinv

Amplirude

0  10ms

X 1.3 deg./s2 .

Ll Y = 1.3deg./s2

Z 1.3 deg./s’

X 0.65 deg./s’

Y = 0.50 deg./s’

Time Z 0.50 deg./s’

TBDs

Akximum Angular AcceleraiSon  Amp&de  Versus Time
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2.4.23. Micro-Vibration Environment

HIRW4 will be exposed to in-orbit TBDk[ET  disturbances  with a frequency greater than 10 Hz.
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3. COMMAND AND CONTROL, MEASUREMENT DATA,

ELECTRICAL, EMC AND RFC INTERFACE DESCRIPTION

1 IHJRhICD.daj
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Ref. : MO-IC-MMT-HI-0001

Muu MARcoWl  SMCE Huts/4
Issue : 2 Rev.: 0
Date : June, 11” 1998

3.1. ELECTRICAL INTERFACE OVERVIEW

Pace : 3.1

The avionics interface be!tween  the METOP  Payload Module (PLM) and the HIRS/4 ins-t is

mainly handkd  via the Power Conditioning Unit (PCU) and the NOM Intu-face Unit (NIU).

Figure 3.1-1 gives an overview on the electtical  int&ace.s  between the PLM and the HIRS4.

ForadaptationofthtsingleendedimerfaaoftheMRS/4,a~~canccOtisdescribedin

0 3.8 @MC).

lIleco~aIldhousek#pingbudg~formeinstnunmtisasfollaws:

- 26pulsediscmecommands

- 14digitalBparameters,eachlbit

- 16analo~parameters,eachtobeconvertedto8~tswithinNIu.

(“”

NIU

Fig. 3.1-l PM to HIRs/4 Eiec&icalInt@Y/otc  ovuview

.
+lOV Interface Bum w

1.246 MHz  Clock *

26,Pulre Dircrete Commendr
g

I
Anelog T e l e m e t r y  ,14

\

Tempenturer  (TLM  Bur) ,2
\

I
DIgItal B Tebmeby ,14

\

.

II

.

.

d

Yalor Frr. Bvnc 132  81

Cal. Pulre  (256 l ) w

1 Hz Clock

Detm Enrbk
l

6.32 kHt Clock
l

I Dlgltrl A Data  Output

8

HIRS
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3.2. COMMAND AND CONTROL FUNCTIONAL DESCRIPTION

ThissectiondescribesthecommandandcomrolconcepforttreHIRs/4insaumem.

‘commandandcontrol‘comprisestheactivitiesresp.datafl~for~of~insaumentas

wellasfortheacquisitionofinsaum~housekaepiagdata  .

Additionally,thehl!5mlmelltprovideJsallinWace0f~ aatawhichisdesaibedin~  3.3.

?hesetwodatasetsaretreatedseparatelyin&METoPsatellite.

Comrlx&@oftheinstnrmemand~ti~ofinstnunemhousekaepiDgtdanctryispaformedunder

the control of the Payload Module Controller (PMC). Cannnands aredistributedikomthcPMCviat.he

PLMOBDHBustotheNOMInterfaceUnit(NnT)which~orcomrats tiEflmctionalaIKl

elecnicalinterfacestoNOMinsaumepts.Viccvasa~dataaretransfaradfroman

insmment  to the PMC.

Threedatasetsaremadeavailablebytheinstrument:

- Digital A data

- Digital B data

-Analogdata

Digital A data are in the above sense ‘masurancatdata’aadarehandledbyNIU.Theyarenotrouted
via the PLM OBDH Bus to the PMC and not used for housekeeping by the satellite.

Digital B and analog data are houxkpii  data and only the Digital B data are amtrolled by the NIU.

Both are reported to the ground via S-band telemetry.

3.2.1. ROtOCOl

Not applicable for HIRS/4.

3.2.2. T&?WNll#lllds

Telecommands to the insmunent  shall  be provided by the NIU.

lhc minimum time between two consecutive commands is 100 ms.

The insuument  shall be commanckd  by Pulse Discrete  Command+.

Pulse Discrete Commands shall be issued to the insmunentoneaxnmandatatime.

Any pulse ON condition x&y last for considerable time in case of a spacecraft anomaly. The  instrument

shall not be damaged by such an mnce.

1 Pulse Discrete Command Definition
The pulse discrete canmandisnormallyusedU,changethestateofa~gnlayintheinspument.An
ONorTRUE~ditian~issuedinthtformofapulsetothcinsnmnentovaarinaleline.

1 fHIRblCD.doc]
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The METOP satellite will provide capabilities for pre-programming of the HIRS/4  of up to 36 hours.

The instrument shall Cope with this pre-programming per&& and not require any imumediate  command

and control process kxcept  thermal  control).

.333.1.  . Thconmmnd  Dehition  -

The satellite shall provide to the instkment  all commands which are listed in Table 3.2.2-l.

Nr.

1

‘2

3

Tel-d

~InsmmlentOn

Imment  Off

Scan Motor On

4 Scan Motor Off I Critical Command

5  FilterWheelMotorOn

6 Filter Wheel Motor Off
7 .  ElectronicsOn

see B 15.4.1.2.

9 Cooler Heater On

10 Cooler Heater Off

11 internal Warm Target (IWT) Position

12 Internal Cold Target (ICT)  Position

13 Sbace Position

14 INadir  Position I. I Pulse 1- ~_____
15

16

17

18

19

20

21

22

Position Disable

Calibration Enable

ICalibration Disable

Cooler Door Release Enable

iCooler  Door Disable

Croler  Door Deploy

Filter Housing Heater On

Filter Housing Heater Off

Pulse

Pulse

PUlSe

Pulse

Pulse

puke Not used in flight,
Critical Command

PUlSe

23 IPatch Temp. Controller On 1- ~~~1~ Pulse 1

24 Patch Temp. Controller Off Pulse

25 Filter Motor Normal Power

26 IFilter Motor H&h Power I IPulsel
Table33.2-I:  TelecommandLB&ition
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3.2.2.2. Telecommand  Functional Description

1. 1nstnlmealt On

MO-XC-h&IT-HI-O001
2 Rev.: 0
Juac. 1 lo 1998
3.4

2. 1nstnlmentOif

Disconnectsall+28vbussesfromtheHIRs/4exceptthe+zsvbusforcammands anrltheanalog

telemetry bus. This command also resets commands rmmber  1 to 19 to OFF or disabki  cotition.

3. Scan Motor On

Function 2 (With *‘Electronics ON” executed) :

Rovidespowertothescanm~~andthemotorwillstepandretractinthenormalmodeat

synchronous speed.

Note : Prerequisite  for this command is ‘Insmunent  ON”.
. . :

4. Scan Motor Off

Commands Scan Motor OFF.

5. Filter Wheel Motor On

Funcuon 1 (with “Electronics OFF’ executed) :

Provides power to the filter wheel motor and drives the motor in near synchronous speed.

This  feature is used during launch to prevent damage to the motor bearings.

Function  2 (With “Electronics ON” executed) : iti
Rovidcs  power to the filter wheel motor and the motor will at normal synchronous speed.

Note : Rcrequisite  for this command is ‘Insmunent  OK’.

6. Filter Wheel Motor Off

Commands the filter wheel motor OFF.
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7. Electronics On

Provides power to all elecmIlic and data lundhg  systems

command

Note:FVereqisiteforthisammandis”hmment0lV.

9. Cooler
4 aad

Ref. :
Issue :
Date :
Page :

MO-IC-MMT-Hl-0001
2 Rev.: 0
June, llm 1998
3.5

not provided  by the “hsUument ON”

Provides  power to first and second k&e cooler heate$s. Used during orbital decontamination.

_Note  : prerequisite  for this command is ?I&k&t  O&k- JUrrC& pa /c { (03 #&_

L

10. Cooler Heater Off

commands cooler heater OFF. .

11. Internal Warm Target (IWT)  Posltion

Whentheinstnrmemisinthecalibrationeaablemode,this~ causes the scan mirror to move to.

theinranalwarm~g~~aftercompletionofthecurrauscanlineandreaacetostepzero.aafter
completion of the calibration sequence,  except in the following circuIIlstances  : if the

.f&jtc&z;;t
commandedduringacalibratioasaquenceandifthatpositi~hasnotyabeen

sequence will be suspended when  the scamm reachestklWTpositiouTkscanmirrtxwil1remainat

the IWT until disabled by the Position Disable c~mmar~I.

12. Internal Cold Target (ICI’)  Position

When the insmment  is in the calibration enable mode,  this command causes the scan mirrcx  to move to

the intml cold target (IcT) after completion of the cumnt  scan line and reuace  to step zero, or after

completion of the calibration sequence. The scan mirror will remain at the ICT until disabled by the-

Position Disable c~mmaM.

13. Space Position

When the instrument is in the calibration enable mode, this command causes the scan mirror to move to

the space after completion of the cumnt  scan line and retrace to step Zao.  or after completion of the
calibration sequence, except in the following circumstanm  : if the

a calibration sequence and if that position has not yet been&pmisoniyMmmpndcd~~

suspended when the scamm reachsthespaceposition..Tkscanmirrorwillremain atspaceuntil

VIIR3alCD.dcc]
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MuuuARcowl  !mcE-I
disabled by the Position Disable ammand.

1 4 . Nadir Position

Wbentheinstnuuentisintbecalibrationemblemockthis comma&cauWthtscanmirrortomoveto

nadirafter~completionofthecurrentscanlineandretraceto~zero,orafta~letionofthe  _

cdibratkm sequm.  Tk scan mirror will remain at nadir until disabled by tk Position b.wzbZe  ..

command

1s. Position Disable

Disables the IWT, ICT, Space aad Nadir position comma&ar.Kifetlxnsscanmirrortoscaustepzero.

I
Regular scan (i.e. with 256 second  calibration, if the Calibration Sequa~~  is cnablad) will resume upon
receipt of next line synchronization (first element>  pulse.

16. Calibration Enable

Enables the radiomeuic calibration control logic. when sent,  the scamXwillamtimlecoafiaYtscaIm@
until the next  major  frame  sync  pulse. It will then execute a mmnal  calibration sequemX.  Subsequent

calibration sequence will be executed upon receipt of a Calibration Start pulse coiucident  with major

frame sync.

17. Calibration D&able

Disable the insmment calibrathmmode.InthisxmktkinsmmemwiUigmretkspacec&

calibration start pulse.

18. Cooler  Door  Release Enable

Provides power to the Earth shield release solenoid drive circuit only after hstnment  ON has been

executed.

19. Cooler Door Disable

Resets the Cooler Door Release relay to the OFF position.

20. Cooler Door Deploy
.

Commands opening of cooler Qor by applying a two-second pulse to the release solenoid Operates

I only if Instrument ON and Door Release  Enable umman& have been sent.

1 fHIRhICD.doc]
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21. Filter  Housing Heater On

Provides power to filter housing heaters and automatic temIxxam~  control circuitry.

Note: Thiscommaadisneverusedin~ght.Itisusedatinsaumeml~forground-baseQshon

form, electrical function.test  and possibly for some extreme troublesho&q  exercise. As a consequence.
it is considered as a &ical cxxm~nd*.

Note : Prequisiteforthiscommandis’Insaument  ON”. .

22. FWer Housing Heater Off

Commands fllterhausing  heater OFF.

23. Patch Temp. Controller On

Provides power to patch temperame  control heater  to amu patch at tl~ nominal operating

temperature (see 8 1.2.3.4.).

Prerequisite : Instrument ON and Electronics ON must be enabled for the patch amtroIlex  to operate.

24. Patch Temp. Controller OLT

Commands pat& ternperamre  heater off permitting patch to seek equIIbrium  temperature.

25. Filter Motor Normal Power

Applies pre-set power level to filter wheel motor for normal operation.

26. Rlter  Motor High Power

Applies maximum power to filter  wheel motor for cold aperation and end-of-life conditions.

2 ’ The switch-off command sequmces  as defined in 5 1.5 cars&r that this axnmand  might have been
triggered during the satellite ground and in-orbit lifetime.
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3.2.3. Housekeeping Telemetry

‘Ihis section describes the HIRS/4 Digital B and Analog Telemetry.

333.1. GeneraIRequlreml?ns .

TheNIUshallonly~theinstrumem-provideddigital-BaadaaalogHKdataatanytime~the
instrument  is in Heater  / Decontamhwion  Modexx  Measurement  Mode or Commanded Position Mode.

. .

TheNNwillreadout~foUowingho~ngtelaneayfonnatsEramthei~:

-AnalogHK

- Digital HK (“Digital B”).

The  NIU will sample bath analog and digital B housekeeping telemetry. with pexiods  of :

- 16 seconds nominally

- up to l/8 s for any selected parameter on lque!st.

Analog data shall be acquired and converted within the NIU to 8 bit digital infwmation  with a 5.12 V
full scale resolution (LSB  = 20 mv).

No instrument housekeeping data shall be monitcxed  by the METOP  satellite Newtheless  the Dig&al  B
data will he checked on-board for verification of command execution.

Note: forthosecomma& thatdonotresultina~eofaDigitalBpoim,thevaificationofthe

command receipt by the insmmwu  will be done by the Growl System with the insuuwm  provided
Analog Telemetry points and / or Dlgltal  A telemetry. ’

3.2.3.2. Digital B Telemetry

The insfllment  shall provide the Digital B telemetry as listed in Table 3.2.3-l.

Eachofthe14DigitalBtelemenypointsshallindicateUlestatusofonepairof comma&  according to
4 3.22.

The Digital B telemetry points aim at monitoring the state of bi-stable magnetic latching command

relays. As soon as all power interfaces are enabled the following 9 Digital B telemetry  outputs are

availahlc regardless of the mode*eoftheinsmmxnt: r

Instrument Power

Eiecrroriics  Power

Filter Motor Power

Scan Motor Power

Cooler Heater

Filter Housing Heater

Cooler Door Release
Filter Motor Power Lcvcl
Patch Temp. Controller

IHlRhlCD.doc]
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The remaining ones are available only after insmtmenr  On commaxxI  has been executed.

Qr. Telemetry  Point Name St& Remark

LQgic “In LQgic  mo”
(LowVol@d  (High -uage~

1 insmlment  Power ON O F F
2 ~Ektronics  Power ON .OR: _

3 F.&x Motor Power O N OFF
4 Scan Motor Power ON OFF

5 Cooler Heater ON OFF

6 Filter Housing Heater ON OFF

7 Cooler Dear Release Euabled Disabled
8 Cooler Window Heater OFF ON

9 Go to Nadir Position Yes (initiated) No

.O Calibration Sequence Enabled Disabled
,l Cooler Door Closed No Yt!S
.2 CoolerDoorFullyOpen No YeS
3 Filter Motor Power Level High Normal
4 Pat& Temp. Controller ON OFF

Toblc  3.2.3-l : HIRS/4  Dig&al  B Telemetry

3.233. Analog Tekmewy

The HlRS/4 provides analog telemetry  chamxls  as listed in Table 3.2.3-2 to monitor  on ground the
health of the insuknent.  It shall be considered that telemetry of analog vvoltage and cmxnt

(analog telemexry)  will  be valid by 6.3 s after switching-on of instrument telemetry, i.e. after lnsmtmenr

ON command has been sent.

Two (2) Analog Temperature Telemetry points shall be available whenever the 28 V Analog

Temperature Telemetry Bus is powered and be valid within 1 s after Analog Tempexature  Telemetry

Bus has been  commanded ON (independent of HIRS/4 mode). Those points are defined  in Table 3.2.3-
3_.

Typical valid data ranges and values are shown in Table 3.2.3-2.

The telemetry points shall be defined as following :

I ) Radiator Temperature

This telemetry point measures the output of a platinum resistance thermomerer (PRT) located
on the radiant cooler first stage (radiator).

1 IHIR3alCD.docl
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2) Baseplate Temperature

This telemetry point measurS

powered by +28 V Analog Bus

3) Elebronics  Temperature

HIRs/4
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E : 3.10

the output of the tkrmhor  located on the baseplate. It is

This  telemehy  point  measures the outpt of the tkxmisw  located inside the elecaonic  box. -

4) Patch Temperature

ThisteleSrypohtmeasurestheresistance ofaPRTlocatedonthesecondstage(patch)ofthe

radiant cooler. It also signlfles  the IR detecws  temperaNres.

5) Filter Housing Controller Current

Thistelemeery~measurestheproportionalDccuurreminthe~terwfreel~resistance

heaters. It generally reprts zero cuAtt  (i.e. heaters OFF dming  normal operation).

6) Scan Motor Temperature

Thistelemetrypointmeasur~theoutputofathermistormaunted untkscanmotorhousing.It

is designated as a “Full Time Tekmeay  Point”, since powered by the +28 V Analog Bus.

7) Filter Wheel Motor Temperature

8) + 5 VDC Monitor

This telemetry point measures a DC voltage directly proporbonal  to the + 5 V in the electronics.

9) + 10 VDC TLM/DUDC Converter

This telemetry point measures a DC voltage’directly  proportional  to the +lOV in the electronics.

10) + 7.5 VDC TLAUDUDC  Convener

This telemetry point measures

electronics.

III - 7.5 VDC TLMYDCLDC Convener

a DC voltage directly proportional  to the +7.5  V in the

.
This telemetry point measures a DC voltage directly proportional  to the -7.9 in the electronics.

12) + I5 VDC Monitor

7his  telemeuy  point measures a DC voltage directly proportional  to the +15V in the electronics.

13) - I5 VDC Monitor

lhis telemetry point measures a DC voltage directly pportlonal  to the -15 V in the electronics.

1 IHlRhICD.doc]
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14) Filter Wheel Motor Current

Thistelemenypointmeasuresthe~~fl~intbe~terwheelmotorby~~thevolta_ne

developed across  a 0.5 Ohm resistor in the load rezurn line. The sensed voltage, read by the

telemetry poiN  is passed through  a low pass filter. The -3 dB point of this filter is
approximately 1 Hz.

15) Scan Motor Current

lllistelemenypoim measuresthecummtflowinthescanmotorbysa3nplingtkvoltage

developed~~saO.lOhmresistorintheloadrearrnlinc.Thesarsedvoltage,readbythe

tekmetry  po& is passed through  a low pass filter. The -3 dB point of this f&r is

approximately 1 Hz.

16) Patch Controller Power

ThiStelesnetrypoimmeasllresthepoweri.Ilthepatch

thevoltageappliedacmstheheaters.

in Table 3.23-2. The transfa functionlkanalog  telemeay shall have  the performance astIk&ed

between physical range and voltage range is part of the deliverables / as-built data.

Nr. Telemetry Point Name m*tiRnnge Remarks’

1  RadiatorTemperature N-320 deg. K

2 1 Baseplate Temperatwe 1 260-320 deg. K Powered by the Analog Temp. TLM Bus

3  Ekctronics  Temperamre

4 Patch Temueramre

260-320 deg.  K

90-320 dee. K
5  )RlterHousinp:Contxx~llaCuxrent/  Oto330mA  t

6 1 Scan Motor Temperature 1 260-320 dei.  K 1 Powered  by the Analog  Temp. TIM Bus

7 1 Filter Wheel Motor Tem~. 1 260-320 deg. K 1

8 I+5 VDC Monitor

9  (+1OVDCTLMDC/JXConv. 1 lOf0.2V I

10 +7.5 VDC TLM/DCmC  cow. 7.5 f 0.05 v

11 -7.5 VDC TLMDCYDC Conv. -7.5 & 0.05 v

12 +I5 VDC Monitor 15f0.2V

13 -15 VDC Monitor -15 kO.2 v

14 Filter Wheel Motor Current lOOto3OOmA

15 Scan Motor Current 0.65 to 1.0 A

16 1 Patch Controller Power I Oto8OmW  1

T&k? 3.2.3-2  : Analog Telemetty
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Following are the Analog Telemetry status as function of the different telm:

;

1 hsmunent  On

AndogTtdemerqStatus Timing

Relevant data for : Radiawr Temperature, Baseplate < 60 ms
Temperasure. Electronics Temperature, Patch
Temperature, Filter Housing- Control Cwrent, Scan
Motor Temp., Filter Mqwr  Tempera&~,  +5 KDC
Monitor, +lO VDC TUdYDUDC  Convener, -+7.5

KVC lLWDc/DC  Convener, -7.5 VDC

TLAUDCDC  Convener,  +I5 VDC Monitor, -15

VVC Monitor, Patch Connoller Power,

2 instrument Off

3  ScanMotor  On

4 . ScanMotaOff

5 Filter Wheel Motor On

6 Filter wheel Motor Off

The functions  givenunder  Instrument ON witl be <6oms

invalid except fa the Baseplate Temperature and the

Scan Motor Temperature.

With either Eiectronic  ON or OFF : Scan Motor Cf5OmS

Currenr will be a valid indicator

Scan Mow  Current should be zero. C6OIDS

Filter Wheel Motor Current will be a valid indkata. < 60 *s

Filter Wheel Motor Current  will  be zero C6OIllS

7  Ektronicson

8 Elecuonics  Off

Valid an@og  tekmeq  will be either : <6Oms

1.) Sameasundercommand#lZnsfrumentON

executed

or
2.) Limited t0 the following two only if command

# 2 k+menr OFF condition exists :

Baseplate Temperature and Scan Motor

Temperature

1.) Same as u&x command #l Insrrumenr ON <6Oms

executed

or

2.) None if command #I2 lnsfrument OFF

condition exists.

9 Cooler Heater On Rudiuwr Temperufure  will be a valid indicator. The < 60 ms

Patch Temperature will also change but at a much

slower rate.

IO Cooler Heater Off No relevant analog indicator N/A

T&k 3.2.3-3  : Instnunent  Analog Teiemeqv vs ~ommonds  (In)
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AnaiogTeJemay  Status TilIlilll

11 Internal Warm Target (XWT) No relevant analog indicator NIA

Position

12 Intcmal  Cold Target (ICI-) Norelevantanalogixxiicatcx  . N/A

Po5ition

13 space Position No relevant analog indicator NIA

14 NADIRPosition No relevant auabg iuiica@x N/A

15 Position Disable No relevant analog indicator N/A

16 CalibrationEnable Nqrelevantanalogindicator NIA

17 Calibration Disable No relevant analog indicator NIA

18 Cooler DoorEnable Norelevantanalogindicator N/A

19 Cooler Door Disable No relevant analog indicator NIA

20 Cooler Door Deploy No relevant analog indicator N/A

21 Filter Housing Heater On No relevant analog irxiicator N/A

22 Filter Housing Heater Off Filter HolLFing  Controller Cumnt  should be off <6Om!

23 Patch Temp. Controller On 1.) Valid indicator of the m Parch <6om!

Temperature

2.) Valid indicator  of the Parch  Controller Power.

Note : Power  level will indicate whether actually

appliedtopatchornot.

24 Patch Temp. Controller Off 1.) Valid indicator of the done  Porch <6om!

Temperature

2.) Patch Controller Power will be a valid

indication of the patch power if previous

command was ON.

Note : As above for command # 23.

25 Filter Motor Normal Power Valid indicator of the Filter Wheel Motor Current. c6Omr

26 Rlter  Motor High Power Valid indicator of the Filter Wheel Motor Current. <6OlIt

Table 3.2.3-3 : Insbument  Analog Telemetry vs Commant&  (24

.
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33.4. Telecornmand  Verification

Nocheckshallbepaformedbythespacecrafttoverify~the commandisconsistentwiththe

active hsmmznt mode.

The execution  of each co- shall be veaified  by the spacecraft. The Werrelatitip  betweeu

commancl@arxl*verifhtionofa comma&  in the Digital B Uenxry is_defined  in Table 3.2.4-l.

Thecolumn’Timing”spedfiesthe~time~ybetwecnthearrivalofacommandinthe

insENment  qttd change of the carresponding Digital g paramaa.

IncaseofaoommandexecutianarorbytheHIRS/4,thePLM~shallrrpartthisaratothe~

and no autonomous corrective action  it~luding HIRS/4  switch-off, shall be perfamed  by tht

spacecraft.
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335. METOP  Specific Thermal Control Electriad  Interfaces

The nominal and survival thermal control of the HEW4  baseplate is under the responsibility of the

satellite throllgll  the PLM -lIerId Control unit (Tcu).

.:
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- 32-second  sync. pulse

lheouxmemxoftbe32ssynchronizationpulse~theinternalinstrumemcycle.
- 2%second  sync. pllhe

?he 256 s synchronization pulse is &i’to in&e calitration  when Cdibrarion  Enable is
effeztive.

The synchronisation  signals are phase correlated to each other  and to the 1.248 MHz clock as shown in
Figure 3.2.6-l.

EL J&vLnJl
1248  MHZ

:Tdl

-k::::::::::::::::::::

1 s Synch
pulrr I

id32  :
44-

32 s Synch
pulse I

256 a Synch
pulse I I
l T = 111.248 MHz = 0.80128 pseconds
. Tdl IT
l Td32<4~econds Td32 + Td256 < 4.5 Fends
l Td265 < 1 pond

Figure 3.2.6-l : Time Cordation Between Synchronisation  Signals and I.248 MHz Clock

The NW shall provide to the insmmmt  a clock signal of 1.248 MHz clqck (master clock). This signal

shall also be supplied in HIRSH OFF mode, but in this mode the frequency of the signal may deviate

from the above value by f 10 96.
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3.3. MEASUREMENT DATA TRANSFER FUNCTIONAL  DESCRIPTION

The measure data of the HIRS/4 are provided  -at the Digital-A interface and are acquired  and

p~~bytheMupriartom~eaaduaasrnissioatotbe~ Measuraneardataarenotrouted

viatheOBDHbustothePMCandarenotusedforinsuumenthauselrceping.

33.1. General - Data Rate :

Data rate and data transfer are identical in HIRSI4  Memummt Modeandh~Position

Mode.

A full set of HIRW4  operational data, including command status monimrs.  housekeeping  infcumation
and radiance data of the 20 channels, is contained in the Digital A outpt.

ThedatafromtheHIRSHareprovidedtotheMUfromatogglebuffa.TheNIUcallsautgroupsof8-
bit words. However, the HIRSH  does not format data into ntat a-bit  segments,  but in 13-bit  words.

During any minor frame period (0.1 set). 288 bits of data are genaated  by the HHW4, i.e. 36 a-bit

words or 22 13-bit  words plus 2 additional bits (coxreqonding  data rate : 2880 bits per second).

Note : these  data are not packe&&  within the instrument.

Three synchronisation signals are provided to the . _ zntasdescribedin~3.2.6.1.‘lbeocc~~~~‘

of the 32 second synchronisation pulse will synchronise  the inuznal  iastrumern  cycle. The 256 secoxl
synchronisation pulse is used to initiate calibration in auto-calibration mode.

A HIRS/4 6.4 second data period contains 64 acquired elements of 288 bits each. The  data of one

element correspond to one scan
fl

, aslerwor a calibration dwell. The  HIRS/4 data will repeat every

6.4 seconds.

The 1 Hz synchronisation signal also synchronises  the NW intemal  6.4 set sync. and 0.1 set sync

pulses once per second.

33.2. Measurement Data Acquisition

lhe measurement data shall be acquired via the digital A data interface.

The  measurement data interface consists of the :

- Data Enable pulse line

- Data Clock line

- Daraline

The HlRS/4  serial data are clocked into the NIU at a bit rate of 8.32 kHz by nxans  of the data clock,

whenever the data enable pulse is presented to the instrument

Both clock and enable pulse shall be delivered by the NIU.

The transfer shall be organ&d  in words of 8 bits.
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The  transfer shall comply with Figure 3.3.2-la  and -lb.

The HlRS/4 data are stored ixmmally  of the insnumem  witbin toggle buffers. which are toggled every

0.1 sec.Thus,thefirstdatawordofa256secondcycle,a6.4~periodaraO.l  secondelement
will be available for read-out 0.1 seco&  + Tb after star of the reqx&ve  cycle, period or element

(refer to Figure 3.3.2-la).

T~definesthesuuzofthefirstDataEnablepulserelative~.thestartofthe6.4~(NIu

internal)cycle,resp.thestartoftheO.lsecond~internal)cycle.N~y~~intanaland-
HIRSintemal0.1cyclearephasecoxrelatedtothe1sSync.

Tti shall be (28 * 8 * Tan + 2 * T~J~  /5). T,,u is the time  period of the 8.32 kHz Clock (CLU).

Note: Tdm is approximately 26.97 ms f 10’.

During the (continuous) data acquisition, the D& Enable pulse shall repeat every Tsm. Tsmshall  be

8 * Tun .
Note: TSW  is approximately 961.5  ps f 10’.

The words shall be separated by a gap in the Data Enable pulse according to Fim 3.3.2-lb.

The.1.248 MHzClockandthe8.32lrHzarederived~afreerunningosdllataintheNIU.The  1 Hz
Clock, the Major Frame Sync.(32 s), and the Cal. Pulse (256 s) are derived in the NIU from the OBDH

Bus Broadcast Pulse. The OBDH Bus Broadcast Pulse is generated  by the oscillator in the CCU on the

Service Module. The leading edge of these pulses will be phase correlated  to the 1.248 MHz Clock.

Each of these two oscillators has its own initial setting failure, temperature drift and ageing. This will

result in a tolerance of the nmnber of clocks per Sync. Pulse period as depicted  in Table 3.3.2.-l.  The
specified tolerances are the maximum tolerances during mission lifaime  and  over nominal temperature
range conditions.

sync 0.1s sync. 1 set Sync. 32 set Sync. 256 set

No. of 124800 1.248 * 106 39.936 l lti 319.488 * 106
1.248 MHz cycles f 150 *) f 150 f 4793 + 38339

No. of 832 8320 266.24 l ld 266.24 * 103
8.32 kHz cycles fl’) fl 532 +256

l ) Tolerance figure for last (10th)  0.1 s period of a 1 s cycle only. For the 9 first cycles the tolerance
lipure  is + 0. The tolerance range does not affect METOP  specified data transfer.

Table 3.3.2.-l : Sync. Period Tohmces  in Numbm of 1.248 MHz and 8.32 kiiz Cych
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256 s Synch
p&O

0.1 s &nch
pub*
(NIU  intrmrl) .

Dstr  Ensbk  ’
Puhr

’ 56 samples 36 rrmpba 36 srmpks , 36 sampler

. . . . . .

f “’ '

. . . . . . .

"'7'
limt data byir of
CCSDS  packer
appbcaon  data

lsst  dsla  byle ot
CCSDS psckel
appbcrllon  6s~

Figure 3.3.2.la : HIRs/Q Measurement Data Acquisition Sampiing Timing
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Figure 3.3.2-lb  : HIRS/4  iUeasurement  LWa Acquisition Dcutucd Timing
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‘The -94 operation is based on a 256 s. cycle that consists of 40 6.4 s periods,  as follows (the autc+
calibration mode is assumed enabled) :

,
- Period #l : Calibration Cycle - Space View

- Period  #2 : Calibration Cycle - Warm Target ’

- Period #3 : Earth Scan #l

- Period#4:EarthScan#2

- Period#4O:EarthScan#38

For each period (6.4 s.), the HIRS/4 data format is the same, with 64 elaxnts of d8 bits each The

data of one element correspond to m Earth scall~ of”” calibration dwell (space
view or warm target), as follows (see also Table 1.23.1-2) :

Calibration Cycle
Space View
(Period #l)

Scan mimx  motion to the
space view position

8-rrj
,,,,

333.2. 28%Bi  t Element Format De

Indcpcndent  of the period, the 288~bit  ele nent format is the same and consists of :

Warm target dwell
Earth view dwell for each of
the 56 Earth scan positions.

Element55designatesthe
lStEarthSCiMlpOSitiOIl

Scan  mirror  motion (retrace) Scan minor  motion (retrace)
to the first scan position to the first scan position

for next pexiod for next Deriod

xiption

1 IHfRhKD.dccl
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(a) Bit l-26

Two lfbit words have the same function in all elements.  The function assembled in these words are as
follows :

Function Raw-)
.

word I

l - 8 ScanEncoderPosition  . o t o 1 9 9

9 -13 Eiectrollic  Cal Level Indicator oto31

Word 2

14-  19

20 - 25
26

Chauuel 1 Period Monitor 0t063

Element Number Oto63

Fllter  Svac  Desienator Oorl

Scan Encoder Position

Thescanencoderpositi~isthe~positionofthescanmimxin1.8deg.’  -.Thecnooder

position “1” occurs at the first Earth scan positia  hence  will be the eLlcoda  position noted during

element “0”.

Electronic  Cal Level indicator

The electronic calibration level advances by one per p&xl  from 0 to 31. defining the step level

measured in each radiometric chamx4  during elements  56 and 57. Since both a positive and negative

calibrationismadeattheadofeachscanlint,thtlcvdapplicstobothThe~levelstarts~OoOa

iirst  scan after a calibration start pulse and continues repetitively after that and mn when  calibration is

disabled.

Channel I Period Monitor

Thechannelslpaiodmonitormeasuresthevariati~intimeintervalofasegmentofthefiitawheelon

each rotation. The reading measures 1.248 MHz clock intervals of that segment,  hence defines velocity

variations to a granularity of 0.8 microsezonk  This is a diagnostic output and is not used in system

data processing or evaluation,

Element Number
f-k

This is- number of the data group (see 0 3.3.3.1). It advances from 0 to 63. The element number
repeats regardless of scan position or mode.

Filter Sync Designator

Filter Sync is a “1” when the fliter  wheel is in synchronism with the timing system. This is diagnostic

data not used in data collection or processing.
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W Bits 27-286

This group of bits is divided into 20 13-bit words (20 charnels  x 13 Bits), geaaally correspond@ to
the radiant signaI outputs of the insmmm_  The word functions are dqmdent  on the eIemm  number.
as illustrated in Table 3.3.3.20.

Generally, alI words are quantity, where bit 1 is the sign bit (Yl”  positive.; “0” negative) and bits 2
~~gh13are~~tude(binarycode;Oto4095).Bit2isthemostsignificantbit(MSB)andbit13is  .

thei least significant bit (LSB)  of the quantity.

w Bits 287-288

These two bits have tbe same limaion in all  64 eIemem.

Bit 287 : Valid Data Bit

Bit 288 Odd Bit Parity.
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(14500 cm-’ / 690 nm)

274 - 286 Radiomeuic Channel No 9 (1030 cm-‘) Off&

Figure 3.3.3.2/l : Digital A Status Telemeby (l/4)
-I
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Element

No
Bit No Function Remarks

56

57

!58

59

60

27 - 286 Positive Electronics Calibration. Signal output for all channels  as a

Applied  to the 20 radioac  channrls result of the elecuonic  calibration

level, described in bits 9 through 13

oftllesameklement ti

.27-286 Negative Electronics Calibration Signalouqxtforallchamxlsasa

applied  to 20radjomc  channels result of the electronic calihration

level,de.suibedillbits9thmugh13

0ftfiesameelemenL  *

27-91 Internal .wap Target 13-bit value, repeawl  5 times.

TemperatllreSensor#l Range 273 to 333 K

92 - 156 Internal WarmTarget 13-bit value, rqxated 5 times.

Temperamre Se&r # 2 Range 273 to 333 K

157 - 221 internal  Warm Target 13-bit value. qeated  5 times.

l&nperamresensor13 Range 273 to 333 K

222 - 286 Imerual  WarmTarga 13-bit value, repated  5 times.

TempratwSensor#4 Range 273 to 333 IL

27-91 Internal  Cold Target 13-bit  value, qeated  5 times.

Temperamre Sensor#  1 Range : 243 to 303 K.

92 - 156 13-bit  value, xpeated  5 times.

Range: N/A (approximately 0 count)

157 - 221 hternal  Warm Target 13-b& value, repeakd 5 times.

Temperatwe  Sensor # 5 Range : 273 to 333 K

222 - 286 Telescope 13-bit  value, repeawd  5 times.

Temperature Sensor # 3 Range:26Oto3OOK.

27-91 Filter Wheel Housing 13-bit  value, repeakd 5 times.

Temperamre Sensor # 1 Range 273 to 333 K

92 - 156 Filter Wheel Housing 13-bit value, repeawd  5 times.

Temperature Sensor # 2 Range 273 to 333 K

157 - 221 Filter  Wheel Housing 13-bit value. repeated  5 times.

Temperature Sensor # 3 Range 273 to 333 K

222 - 286 Filter Wheel Housing 13-bit  .value, qxated  5 times.

Temperature Sensor # 4 Range 273 to 333 K

Figure 3.3.3.2/l  : Digital A Status Telemetry (2/4)
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Figure 3.3.3.211  : Digital A Status Telemetry (3/4)
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Element Bit No Function

No

63 27 - 39 LineCoUmer Oto81~1.Thenisnosignbitused

(Givestknumberoflincsfram~ -inrhe~amtq.ResettoO&

thelastauto4ibrationscqutncc) isonlywhencounaerovdows.-

40-52 F~StatusWord See Figure 3.3.3.2/t

53-65 -2lldStatUWOld See Figure 3.3.3.212

66-78 Data Verification i.e. Binary Co&d

Thisafixedwordpattemusedto (1111100100011)equatesta.**..*1...*.

establishdatameamsynchronism +3875  (Base 10).

withtkdataclock ‘IbtbirmycodeisMSBtoLSBwitl

theleading”1”indicatinga”+”

79-91 DatavelificatioIl Base 1Ocquivalent+1443

92- 104 Dataverificatioxl -1522

Data verification

.

- ..

Figure 3.3.3.2/i : Digital  A Status Telemeby  (414)
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1 Bit No. 1 FiUlCtiOIi I -

First status word

40 Nose - FiI1 Zero

41-44 Insuument  Serial  Number

45 Command status bit : Insuument ON/OFF

46 Command status bit : Scan Motox ON/OFF

47 Command status bit : Filter wheel ON/OFF

48 Command status bit : Electronics ON/OFF

49 Command status bit : Cooler &at ON/OFF

50 Command status bit : Internal  Warm Target Position

Fill Zero

Nosign bit

ON=1

ON=0

ON=0

ON=1

ON=0

True=0

I 51 I Command status bit : Intend  Cold Target Position -ran__True.= 0

I 52 I Command status bit : Space Position I__~ ~~~True=0

I Secdnd Status Word I

53 0

54 0

I 55 I

I 56 I

I
I

57 0 I

I
I

58 I Command status bit : NADIR Position I True=0

I 59 I Command status bit : Calibration Enable/Disable 1 E n a b l e d = 0  1

I 60 I Command status bit : Cooler Door Release EnableDisable Enabled=0 I

I 61 I Command status bit : Cooler Door Open mm-7 YES=1 1

62 Command status bit : Cooler Door Closed YES=1
.

63 Command status bit : Filter Housing Heater ON/OFF ON=0

64 Command status bit : Patch Temperature Control ON/OFF ON=0 .

65 Command status bit : Fllter Motor Power HIGH Normal=1

Figure 3.3.3.2L2  : Status Worth (Ehwnt 63, Bits 40-52  dr 53-65)
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3.3.3.3. Data Format During HEW4 Commaoded Position Mode

For the HIRS/4  Commanded Position Mode,  the!  scan mirror moves and stops  at the &sire!d  position

(nadir, space, internal warm target, intemal  cold target).

ThedataformatiYomtheHIRS/4isthesameasduringtbe measuremem  data, with the 64 288&t

elemek  pat&n. -.

lbispattemisrepeatedtilltficcommanded Position Mode is disabled. .
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3.4. POWER ELECTRICAL INTERFACES

. 3.4.1. Overview

‘Ihe  HIFW4 iIl!mlment  leqires the foIlowing  power interfaces :
.

- A regulated +28 Volt Main Power Bus with high quality  powa as primary  source for the hmmem.

- A regulated +28  Volr  Switched 7ZM Bus for powering temperat@  telemetry.

- A regulated +28  Volr  Pulse Loud Bus for steppers. kateas... wbicb  do Mt comply with the Main Bus

ripple specification.

- A regulated +10 Volt hrerfizce  Bus for the comma&  clock, part of Digital B teleux%ry  and

measurement data interface circuits.

The+28VMainPowerBus,the+28VSwitctrcdTLMBus,andtht+28VPulseLoadBusare
conditioned by the imernally  redundant Power Conversion Unit (PCU).  The +28  V Main Powex Bus and

the +28 V Pulse +ad Bus are individually switcki and proteckd.  The  +28 V Switched TLM  Bus is

poweredwhenevathePCUisan.The+lOVInterfaceBusisprwidedbytheNIU.’Ihisillustratedin

Figure 3.4.1-1.

Figure 3.4.1-2 details tbe HIR94  internal power distribution.

1 ~HlR3alCD.doc]
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MU ,_ -Pm I
I

1P-J I--
l

.I *. 1ovlnwmW6w
I

I

HIRS/4

---------_-__
1

Figure 3.4.1-I : HIR9’4  Power Distribution Diagram
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3.43. Power Demand

The actual power demands for HIR94 on the individual power busses for BOL Br EOL during all
modes and requkd  outlet dimensions are defined in Table 3.4.2-l Power Consumption Data Sheet.

Thepo~erbudgetforthethermalcomrolofthebaseplateis~partofthe~powabu~~
(see 8 2.3.3.1.). -

Typical Begi?Uhg  of fife Power

Power expected to be measuredduringinstnunemacqxaxe test,  = basic power.

Worst Case End ofLife Power

Specified power the insmment shall never exceed (except  in case of failure).

Mean Power
Steadystatepowerconsumed~thepowabusissetatitsmeanvoltageaadwitha25deg.C

temperature.

Min. /Max Power

Min. / max. steady state pow= comumedasafunctionofpowerbusinputvoItageandhuument

temperature.

Peak Power
Total power consumed during a peak i.e. corresponding to an event  of finite duration during the
considered functional mode. The peak powa  is given at mean power bus voltage and with a 25 deg. C.
temperature. The peak power is chslracterized  by a peak duration and / or a peak repetition duty cyclk.

Failure Power Consumption
Madmum  permancm power That will be consumed without triggting  an intunal  proUztion  F without

leading to a fuse blowing.

dP/dV  @ 25 deg. C

Mean variation of the consumed power with respect to the input voltage.

1 IHlRlaICD.docj
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Table 3.4.2-l : Power Consumption Data Sheet (l/2)

I
I

I dP/dV  0 25 deg. C

r Typicai Beginning of Life (W) Worst Case End of Life (W)

Power Rus Min.

POWt3

Peak

FbWttl

Peak

Duration

Peak Duty

Cycle

Min.

‘ower

Peak

POWt2l

Mean MaX. Mean MaX.

POWiY POWtK POWl?l POWtX

28 V Main Bus 3 . 6 4 3.27 4 . 1 9 None NOW 3 . 8 3 3.44 4 . 4 0 None

28 V Pulse Load IO.60 9.54 12.19 11.13 10.02 12.80

28 V SW. TM Bus (a) O/ 0 O/ 01 0 01

0.03 0.03 0.03 0.03

10 V Interface Bus 0.10 0.09 0.1 is 0.10 0.09 0.115

TOTAL 14.341 12.90 16.495 None None 15.06, 13.55 17.315 None
14.37 16.525 15.09 17.345

28 V Main Bus 3 . 6 4 3.27 4 . 1 9 3 . 8 3 3.44 4 . 4 0

28 V Pulse Load 10.60 9.54 12.19 38.60 20 % (b) 11.13 10.02 12.80 40.03

28 V Switched TM Bus 0.03 0 0.03 0.03 0 0.03

IO V Interface Bus 0.10 0.09 0.1 is 0.10 0.09 0.1 is 0

TOTAL 14.37 12.90 Ib.StS 42.37 15.09 13.5s 17.31J 43.99

Nf M&e, Ure power consu~n  on the +28  V Switched TLM Bus is 0.03 W, whenbus  is available at the inr

Peak

Duration

Peak Duty Failure

Cycle Power

Instr.

Made

Off Mode NOIlk?

None

Heater

Mode

(Elect.

OffJ

I’

95 % (b)

ument ina) In face.

1 0-9 ‘fhe cooler  outgas  heater  power with the door closed (first Heater Mode)  cycles at about 10-20  % duty cycle, whereas, with the door open (suhsequcnt

Heater Modes), it cycles at 95% duty cycle.
,

1 IltlR3dCD.docJ
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HIM/4 -t4NM MARCOWl SPACE

Table 3.4.2-l : Power Consumption Data Sheet (2/Z)

r Typical &ginning  uf Life (W) Worst Case End of Life (W)HIRS/4
L

Instr.

Mode

Power Bus MUIll Min. MaX. Peak Peak Peak Duty

POWet Power ‘OWtY POWff Duration Cycle

MtZUl Min. MaX. Peak Peak Peak Duty Failure

‘ower power bWf?l Duration Cycle Power

Meas.

&

Comm.

Position

Modes

28 V Main Bus 6.44

28 V Pulse Load 12.60

See Note (c)

28 V Switched TM Bus

10 V Interface Bus

0.03

0.10

5.79

11.34

0

0.09

7.41

14.49

0.03

D.115

6.80 6.09 7.80

13.25 II.90 15.25

0.03

0.10

0

0.09

18.08

0.03

0.115

19.0 0.8 sec. Every 6.4s

56.0 2 sec. OtNX

20.0
_

0.8 sec. Every 6.4s

TOTAL 19.17 17.22 ?2.W5 25.57

62.57

20.18 23.195 26.93

1
c) In Icasurement  Mode, two peak powers can

- the first one is due to the retrace part of the scan cycle.

- the second one refers to the radiant cooler door deployment, that occurs at the beginning of the mission.
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mRs/4

3.4.3. Power Electrical Interface Requirements

In order to structure the elecuica~  interfaces, all  signals to be controlled by

identified~classitiedimoacertainmtmberofsignaltypes.Forcachsignal

tllisclcxxmmwillbe

typeatkecbaracter

Data Sheet Code Intelfaa! circuit

+28  V Main Power Bus FPB Fig. 3.4.3.2-l

+28VSwitchedTLMBus  ’ BPB Rg. 3.4;3.2-2

+28  V Pulse Load Bus WPB Fig. 3.4.3.2-3

+lO V Interface Bus DPB Fig. 3.4i3.2-4

Tablt  3.4.3-I : Powtr Inmjiztts  to HIW4

Within the Power Interface Data Sheets, the electrical characterktics of the powex interfaces are

defined.

3.43.1. Power Interface Data Sheets

On the following pages the electrical charactehstics  of the power interfaces are defined with one Data

Sheet per signal. In Table 3.4.3-l: ‘HIRSH  Power interfaces’ and Q 3.4.5 ‘Power Pin Allocation’ is

referenced to these Data Sheets.

mp=formanc esspecifiedintheDataS~aremai~duringthemissi~lifaimeandunda

nominal load and temperature range conditions. Source specifications have to be measured at the

connector of the source and load specifications have to be measured at the connector of the load unless

specified otherwise.

Paramtm  Dtjinitions

Small Signal Imptdance

Output  impedance  of the power supply tested with, compared to 28V,  small AC signals.

Ourpur  impedance

Linear output impedance of the power supply.

Voltage  Ripple

Sinusoidal voltage ripple, including repetitive spikes and voltage drop caused by the instruments current

ripple.

1 fHlR3alCD.docj
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Under-Voltage (incl.  ripple & trans.)
‘Ihe  specified voltage range will be considered as under-voltage.

Over-Voltage (id ripple & trans.)

+The specified voltage range will be considered as over-voltage.

Transients

Positive or negative going, non repetitive spike$  caused by load current changes.

h-lax  Steady&ate Current

MaximumpowaasdehnedinthePowaConsumptionDataS~dividedbytberninimumspecified

nominal voltage.

Current Ripple

Ripple caused by the load pulsed currents @C/DC conveater, stepper motes..).

Inrush Current

Maximum allowed input curreut  for a restricted time, when the load is switched on.

Inrush Current Rate

Rate-of-change of the input cunent over time when the load is switched ‘on’.

1 /HlRZaICD.doc]
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I:

1:

1

1

1

I

i

I

1

1

1

1

Signal Nomenclature 28 V Main Power Bus

Code FPB

EMC Class power

Power Source  Specification

Parameter Requiresnmt .Remarks’

Voltage 27.44 . . . 28.56 V atHrRSI4‘input

Small Signal Impedance < 0.3 R f< 1OokH&shoftcircuit
pIxmztim&line<0.1R

Voltage Ripple I See 9 4.3.1.2. I

Under-Voltage
(incl. ripple & trans.) I

>16.OOV;<27.44V

Over-Voltage
(incl. ripple &.trans.) I

> 28.56 V ; < 38.00 V

I

for<5Oms

Transients See 0 4.3.1.2.

Max. Current

Leakage Current

Load Specificstion

ParalIH?ter

Max. Steady-State Current

2urrent  Ripple

<5.0A Limited by short circuit

protection

<6mA Short circuit pmtection  ‘Off

RfquiremeIlt

0 . 1 9  A

~2%  ofMax. Stdy-StateCam f< 1ookHz

~450% of Max. stdy-stare  cur. 1 Steady- State after 1 s

Inrush  Current Rate I < 30 mA@s I I
I I

Harness Design I

Kiring Type AWG 20, T4 I

1 IHlR?alCD.docl
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I,

11 Signal Nomenclature I +uI V Switched TLM Bus
I , I J
CO& BPB

EMC Class Power

Power Source Specification

Parameter Requirement

Voltage - 27.44 .._ 28.56 V at HIRS/4  input Jf&

Small Signal Impedance <16OR f<lookHz  L

Voltage Ripple See 0 4.3.1.2.

Under-Voltage > 16.00 ; < 27.44 V forc3s
(incl. ripple & trans.):

Over-Voltage > 28.56 ; < 38.00 V for<5Oms
(incl. ripple & trans.) :

Transients See 0 4.3.1.2.

had Spedncation

Parameter Requirement

Max. Steady-State Current 8tnA

Current Ripple <lm%, f< 1ookHz

Inrush Current c 150% Max stdy-state CUIT. steady-state after 30 ms

Harness Design

PiU#UIIeter Requirement

Wiring Type AWG 24. TP

!t
.

.

- .

I 3 Measured under no load condition.

1 lHIRhlCD.doc]
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1 Signal Nomenciature 28VPubeLoadBus

I EMC  Class I PoWa I
1 Power !!hurce  Specification

Parameter .
Reqummlt

Voltage 27.44 . . 2856 V atHm!Y4input

Small  Signal Impedance

Voltage Ripple

Under-Voltage
(incl. ripple & trans.)

Over-Voltage
(incl. ripple & trans.)

Transients

Max. Current

Leakage&rent

<0.3 R

See 0 4.3.1.2.

> 16;<27.44V. .

>2856;<38V

See 0 4.3.1.2.

< 5.0 A

<6mA

f< 1OOkH&shortcircuit
Ixaection&Iine<O.lR

ti<3s

fof<SOlm

Limitedbysimtcircuit

protection

sIxntcircuitpmtection’off

Load SpedfIcation

~ Parameter Requi==t

Max. Steady-State Current 1.5 A

Current Ripple 6(JOm%, f< 1OOkHz

lnmsh  Current clSo%  of Max. stdy-statt  CUK. Steady-State after 6 ms

bush Current Rate <lA/pS

Hames  Design

Parameter Requirement

Winng Type
I AWG 20, T4 1---- I
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Signal Nomenclature

Code

EMC Class

Power Source specification

Paramete!r

Voltage

!5ource  current

Small Signal Impedance

Voltage Ripple

Under-Voltage
(id ripple & trans.)

Over-Voltage
(id.  ribple & trans.)

Voltage Transients

+lOVInterfaceBus

DPB

Power

Resui-t Remarks ‘, _

- 9.5 . . . 10.5 v atHIRu4input  ~

<lOOIDA

<lR f<lOMHz

See 0 4.3.1.2.

> 9.0 v ; < 9.5 v

> 10.5 v ; < 15.0 v

See 0 4.3.1.2.

Load Specifkation

Parameter

Max. steady-state crurent

Zurrent Ripple

Inrush Cement

Requiremellt

8mA

<3mA, f<2.5MHz

< 125% Max Stdy-State Cur. forc6Oms

Hataess  Design

PWUlEter Requi-t

Ninng Type AWG 24. TP

:

1 IHIR?aJCD.docJ
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3.432. Power Interface Circuits

PCU
ROl

MO-IC-M~-HMOO~
2 Rev.: 0
June.  Ilm 1998
3.43

- Minductor#luaoreildli
Allwpocitormbesorehrnicm
UI-hdMChdUOSO~illdli

m;s+
Figure 3.4.3.2-I : +28  V Main Power Bus Inte@bce  Circuit

FCU HIRS/4
R03 m7

All resistor  values are in ohm

Figure J-4.3.2-2 : +28 V Switched Telemeby  Bus Intefcrce  Circuit

1 fHYR3aICD.dccl
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HIRs/4
Em

wSc0nNotwPWR

All resistor values  on in ohm

Figure 3.4.3.2-3 : +28 V Rdse  Load Bus hterjkce  Circuit

All resistor values  ore in ohm
All mpocitor values ore in micm famd

Figure 3.4.3.24 : +I0 V Inte@ace Bus Intzrjbce  Circuit
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3.4.4. Power Connectors

Table 3.4.4-l identifies the power counectcx  types at the HIRS/4  boxes ad Table 3.4.4-2 identifies the
powerconaectortypesattheHIRs/4ham~.

Tkre~nodedicatedcoMlectorontheinstnumnusedcmMETOPfcxthtthamal

b a s e p l a t e .

contror  of the

-

Connector

JO2

JO8

Connector-Type

DBMA-2SP-NMB Powa

DEMA-9S-NMB HeataXXJIlF

mos spedfic)

T&k 3.4.4-l: Power Connector Qpcs at HIRS/4  Boxes

Connector hmector-Type

PO2 DBMA-25S-NMB

pot? DEh4A-9P-NMB

Powa

NOtUSCdat

MET0Pkve1

Table 3.4.4-2: PowerConnectorTJpcsat  iiIRS/4Hamess

3.45. Power Pin Allocation Lists

lnrcrface Data Sheets can be found in 0 3.4.3.1.

The individual pin allocation lists are specified by 9 characters of a alpha numxical  conmctar  number.

FortheHIRS/4thefirst3haractersareHIR.The7thcbaracterisJforaboxconnectarorPfora

harness connector. The last two charamm define the. CONXctor  number.

Since these lists also specilj  wiring and shielding, they will form the basis for harness manufacturing.

The power connector pin allocations at instnmmt  level are &scribed in Tables 3.4.511  and 12. The

power connector harness are described  in Tables  3.4.5/3 and /4.

I IHIRhICD.docl



’ I MAmA uARcowI SMCE

connector  : lHIR3OSJO2

01 +28V Main  RnBur HIR

14 +28V  Main PnBus HIB

02 +28V Maill  Pwreus  HLR

15 +28V Main  PwrBiu  IUR

08 +28V Main  PnBus  HTR

21 +28V Maio  PwrBus HIR

0 3

16

04

17

05I .18

06

19

09

22

07

20

+28V Pul Lodeus HIR

+28V Put  LoxlBus HIR

+28V hl LaudBus  HIR

+28V hl LadBus  IiIR

+28V hl LoadBus  IUR

+28V Pul LodBw HlR

+28V FM LaMBus  ?iIR

+28V  l’ul  LoadBus  HIR

+28V Pul Lo&Bus  HIR

+28V hl LoadBus  HIR

+28V  .%I ILM BUS HIR

+28V  SW -KM BUS IUR

II +lOVI/FBusHIR

24 +IOV UF Bus liIR

2? Sl8nd Gad p02 tiiR

I? CbUlSGodHIR

IO SC

I’- SC

21 SC

HIRs/4
Ref. :
Jsue  :
Dale :
Page :

Ital : EIImos Function: Power
EMC-QtcgoIy  : 1 Corm.-Type  : DBhtA-2SP

SUP1

.RTNl

SUn

sum

.RTN3

SUP1

.RTNl

SUP2

m-N2

SUP3

.RTN3

SUP4

mN4

SUP5

MN5

SUP

.RTN

Sup

.RTN

.GND

-&de

-=sbrl  Pac.

l36FpB -D

m6lTB- -. 7

M6FPB- -D

ml6 FPB  -7

EM - D

EM - 7

I%8 W P B -  -.D

EO8 WPB-  - 7

m - D

Em .-7

u)8 WPB- - D

Ia8 WPB-  - 7

Em - D

BO8 - 7

u)8 - D

m - 7

EO7  BPB- - D

Un BPB- - 7

EO9  DPB- - D

Eo9 DPB- - 7

‘mm -

-we..
=.ID SLd hbk TuU

ABOl

ml .

ABOl

ABOl

CBOO

CBOO

CBOO

CBOO

BBOO

BBOO

DBOl .

DBOl

ODOl

Table 3.4.91: Pin Allocation List  of Connector JO2 .

MO-IC-MMT-H1-0001
2 Rev.: 0
June. 11” 1998
3.46

Bd~ldl:  N/A

canmmt

Pin  1.2amd8lt

dntedaP-corn

IbUkdPP-QlOlL

Pin3Md4

pinl6&17

rcshaIedach

WcbcP-Caon

Pi115.6amd9

Pinl8.19md22

Iresbemcdcadl

NQP-ChlL

Not used  at METOP  level

Table 3&X2 : Pin Aliocation  List of Connect& JO8

1 IHlRhlCD.dcc)



HIHS/4

Canncetor  : I HIHJOSI’o2 Item : H1K305 Function : Power Corm.-Tvuc : DBMA-2%NMB

Inlafacc-Code
Pk  slmdlkxlalmlkn ICIK SW  . Pea
01 t2RV  Main PwDlrs IIIR .suPI I Ii06 IT’D-
I4
02
I5
oa
21
0 3
16
w
17
05
I8
06
I9
09
22
07
20
I I
24
25
I3
IO
I2
23

t28V Main PwcDur  IIIR
t28V Main PwrDw  IIIR
t28V Main PwrDuc IIIR
t28V Main PwrDuq  IIIR
t28V M&I PwrDw IIIR
t2RV  Pul LadBus IIIR
t28V l’ul LadBus IIIR
t2llV Pul I.adDus  IIIR
t2av Pul LadDw IIIR
t28V l’ul I.adDw IIIR
t28V Pul I.adDus  IIIR
+28V Pul I.oadDur  IIIR
t28V hl LoldBur  HIR
t26V I’ul LadBus IIIR
t2llV Pul LadDur  IIIR
t28VSw ll.M BUS IIIR
+28V %I ILM BUS IIIR.
t IOV l/l: Bus IIIR
+lOV l/F Bus IIIR
Sip1 Gnd m2 HIR
ch.uis Ond IIIR
NC
NC
NC

.RTNI  Ii06 I?D-

.SUI’z 1% FPD-

.RTN2 IJO I’PD-

.StJPl  1!06

.RTN3 EC%
SUI’I lJO8 WPB-
.RTNI  EO8 WPD-
SUP2 EO8
.RTNZ  EO8
.SUP3 EOB WPB-
.RTN3 I!08 WPB-
.SUP4 Ii08
.RTN4 I:.06
SUPS EO8
.RTNS I’.08
.SUP EO7 BPB-
.RTN EOl BPD-
SUP rm DPB-
.RlN EO9 DPD-
.OND
.-
.-
.-
.-

UND-

- D
- 7
- D
- 7
- D
- 7
- D
- 7
- D
- 7
- D
- 7
- D
- 7
- D
-. 7
- P
- 7
- D
- 7

4
(irmping

C% ID Wlrlw SM Chbk Tw&l
ADOI 1’4-20
ABOI T44-20
ADOI T4-20
ABOI T4-20

CBOD T4-20
CBOO 1‘4-20

CBOO T4-20
CBOD  . T4-20

DBOD TP-24 PC0 230 PCu230 Pxx
DBOO TP-24 PCU 230 PCu23D  Pu
DBOI ‘IF-24 NIU 240 NlU240  Pxa
DE01 TP- 24 NIU 240 NIU240  Pxx

SL-20 NIU 240 . NW240 Pxa

TBD

chnmaat  .
PinI,2mdl?ue
haled U P-hut.

Pin 14,lS mnd  21 ue
rhorlcd  U P-Cann.

Pin3md4
Pia 16 clad  I7
ueshalalerh
rttht?  P-COIIII.
Pin $6 md 9
Pin Ill, 191nd,22
uchxlale8dl
rl he P-&m.

Table 3.4.5/3 : Pin Allocation List of Connector PO2

(For lnfomafion  Only)

Not used al METOP  level

Earl-It. Lor. Crmneclor  Pin
230 PCu230  PxxPCU

FCU
FCU
PCU

230 PCu230  Pu
230 PCu230  Pu
230 PCu230  Pxx

PCU 230 PCu230 Pu
PC0 230 PCu230  Pxx

PC0 230 PCU230 Pu
PC0 230 PCu230 Pu

Ref. : M O - I C - M M T - F i l - 0 0 0 I  ’
Issue :2 R e v , :  0

Dale : June, 11” 1998
Page : 3.47

Table 3.4.5/4  : pin Allocafion  L&C of Connector PO8

1 (llIR3alClhhcJ
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3.5. SIGNAL ELECTRICAL INTERFACES

NIU

1.248 WlHz Clock
l

26,Pulsd Discrete Commands
I

w
Analog Telemetry \14

\

-
Digital B Telemetry ,14

\

Major Fra. Sync (32 I)
l

Cal. Pulre (256 8)

1 Hz Clock

Data Enable

8.32 kHr Clock
l

*
Digital A Data Output

HIRS

Fig. 3.5.1-I : Signal Eleclrical  Intc~aces PLM e HIR!V4
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1

3A2. Signal Electrical Interface Requirements

Table 3.5.2-l lists all signals of the HIRS/4  interfaces and gives refaences  to the Interface Data Sheets

in 4 3.5.2.1 as well as the interface circuits in 5 3.5.2.2.

Table 3.%2-I  : Signal to Data Sheets & Inte@iue Cirds Ass&kern  (HZ)

Signal Data Sheet Code Inteda!e  - Remarks
circldt

1.248 MHZ Clock HIR!Y4 Wg. 35.2.2-l Tii:
see Rg. 3.2.6  1

Insmlment  Pow. On HIRS/4 *

Instrument Pow. OffHIRS/4
Electronics On HIRS/4
Electronics offHJRS/4
Scan Motor On HIRSH
Scan Moyr OffHIRS/4
Filter Motor On HIRS/4
Fllter Motor off HlRS/4

Int. Warm Target  Pos. HIRS/4
Int. Cold Target Pos. HIRS/4

Filter Heat On HIRS/4
Filter Heat Off HIRS/4 PulseDisuete
Pos. Disable HIRS/4 cc0 Fig. 3.5.2.2-2 cm

Cooler Heater On HIR94
Cooler Heater Off HlRS/4
Patch Contr. On HIRS/4
Patch Contr. Off HlRS/4
Space Position HIRS/4
Nadir Position HIRS/4

Cooler Door Enable HIRS/4
Cooler Door Disable HIRS/4
Calibration Enable HIRS/4
Calibration Disable HIR!94
Coola  Door Deploy HIRS/4

Filter Motor Pow. High HIRS/4
Filter Motor Pow. Normal  HIRS/4

1 IHIR3blCD.docj



Ref. : MO-IC-MMT-H1-0001

uATRAuAIcowI  !wcE HIRw4
IsJut :2 Rev.: 0

* Junc,ll”1998
g I 3.50

Table 3.5.2-I: Signal to Data Sheets & Inte@iue  Circuits As~ignmmts  (2R)

Signal

Baseplate Temp. HIRSI4

Scan Motor Temp.  HIRS/4

Radiator Temp. HIRS/4

Electronics Temp. HIRS/4

Patch Temp. HIRS/4

Filter Motor Temp. HIRS/4

Data Sheet Code I/F Circuit

fig. 3.5.2.2-3 Temperatures
(SW. TIM Bus)

Filter Housing cunent  HIRS/4

Filter Motor Current HIRS/4

ScanMotorCurrentHIRS/4

+I5 VDC TLM HIRS/4

+I0 VDC TLM HIRS/4

+7.5 VDCTLMHIRS/4

+5 vDCTLM HIRs/4

-7.5 VDC TLM HIRSII)

-15 VDCTLMHIRs/4

Patch Conu.  Power HIRSI4

TLA Rg. 3.5.224 AnaIog HK

Telemeuy

Instrument Pow. On/Off TLM  HIRS/4

Electronics On /Off TLM HlRS/4

Filter Motor On/Off TLM HIRS/4

Scan Motor OwOff  ILM HIRS/4

Cooler Heater On/Off TLM  HIRS/4 .

Filter Housing. Heat OdmlLM HIR!$4

Cover Release EnableJDisable  TLM HIRS/4

Filter Motor Pow. Nor&High  -KM HIRS/4

Patch Temp. Csntr.  On/Off ‘ILM HIRS/4

Window Heater On/Off  TLM HIRS/4

Go to Nadir Position On/Off TLM HIRS/4

Calib. Sequ. Enable/Disable TLM HIRS/4

cover Closed Yes/No lLM HIRS/4

Cover Open Yes/No TLM HJRS/4

Major Frame Sync (32s) HIRS/4

Cal. Pulse (256 s) HIRS/4

Fig. 3.5.2.2-5

Digital B HK

%D Telemetry
.

Fig. 3.5.2.2-6

Fig. 3.5.2.2-7

fig. 3.5.2.2-8

SYT Fig. 3.5.2.2- 11

1 Hz Clock HIRS/4

Data Enable HIRS/4

8.32 kHz Clock HIRS/4

Data Output HIRS/4

SYR Fig. 3.5.2.2-10

DEN Timing  see 0 3.3

CLU Fig. 3.5.2.2-l 1 Mea!mrem&t

DOA Fig. 3.5.2.2-9

I fHlR3blCD.doc]
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332.1. Signal Elestrical  Interface Data Sheets

On the following pages the elecaical characteristics of the signal elecuical interfaces are Mined  with

one Data Sheet per signal. In 5 3.5.2 ‘Signal Electrical Interface Reqird and P 3.5.4 ‘Signal pin
Allocation’ is referemed  to these Data Sheets.

The Fault Voltage Rotection  is the maximum extmallyinducedvoltagethattbespecifiedinputor

output can withstand withmt  damage. The Fault Voltage Emissions is tk maximum imemally
generated voltage that the spedfied  input or output can create under  worst case fault cotitions.

. . :

1 IHlR?hlCD.doc]



HIRs/4
Ref. : Mo_IC-MMT-H1-0001
Issue :2 Rev. :  0
Dare : June, Ilm 1998
Pase : 3.52

Low  Level -0.5 . . . +2.0 v linetolOVJ/F@ound

High Level (VIH) +8.0 . . . +10.8  V IinetolOVUF~und

Sink Current <lmA

Input  Impedance >9OkR

Fault Voltage Emissions 0 v .*. VQD Rg>2kQ

Fault Voltage Protection -0.5 v . . . VDD + 0.5 v Vo~desnedinDataSheetCCO

H a r n e s s  D e s i g n

Parameter I Requirement I

I Wiring Type I Double shielded cable See Fig. 35.2.2-l.

symmeny

A/Bx 100% ifB>A
B/Ax 100% ifA>B >

1 IHlR?hlCD.dcc]



Ref. : MO-IC.MMT-HI-o001
issue : 2 Rev.: 0

: Jmc.  ll* 1998
: 353

u&IRA bJlARcow1  SMCE
_- .I HIRs/4

1 Signal Nomenclature I Pulse  Discrete comman ds (Low) I

I cc0

I EMC Class I S&W
1 source  circuit  sped5cation I
I I

I Parameter I Requi-t I Jbmarks ‘4
I I I 1

I ‘l’-Level/TRUE I -0.2 . ..+0.2 v I line-to10Vr/I=grounc~  I

‘+9.3  . . . 410.7  v I lineo10vI/Fgluund  1

cablehgth<5m

Fall Time 90% to 10% I <12p cablelength<Sm

Pulse Duration I 0;: ..: 1.5 s ‘1’ - Level

output  Impedance I < 1.5 kR R(CMOSoutput)+2OOR

I Fault Voltage Emissions 0 v . . . vm RS>lOOR

1 Fault voltage Protection I -0.5  v . . . vDD + 0.5 v I V,sazNae 1
I I

I I I
1 Load Circuit Specification

I Parameter I Requim!ment I Remarks I
I ‘I’-Level/TRUE I -05 . . . +2 v I lineto10vI/Fgroulld  l
I ‘0’ - Level I ‘FALSE I +8.0  . . . +10.8  V I heto10VI/FgKnuld  1
c I I I

I Sink Current I <lmA I -1
Input impedance I I
Fault Voltage Emissions, I 0 v . . . vm I &>2_ I
Fault Voltage FWxecrion I -0.5 v . . . VW + 0.5 v I V,sceNae I

I

I I I
I Harness Design

ParalIN?ter Requirement

Wiring Type AWG 24. single he return via +lO V I/F ground

Note : VW is the common supply voltage for the source and the load circuit
Definition of VOD  : see  Data Sheet ‘+ 10 V Interface Bus - DPB’ in 0 3.4.3.1.

1 WfR3bICD.docJ
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Fault Voltage Protection

Input Impedance

Harness Design

Parameter

Wiring Type

-15 . . . +I5 v

>2MR

Requirements

AWG 24. Single Line Return via Signal Ground or
SW. TLM Ground

(see Interface  Circuits)
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MArRA  uARcowl  SPACE HIRs/4
Ref. :
Issue  :

Fg I

Signal Nomenclature

Code

EMC Class

Source  Circuit Specification

Digital B Telemetry

TLD

Signal

Parameter

‘1’ - Level

:Reqummnt

-0.1 . . . +0.5 v

‘0’ - Level +3.5 . . . +5.7 v

0 . . . 200 Hz

Output  Impedance I 2 ks2  . . . 15 k&J

Source Current

Fault Voltage Emissions

Fault Voltage Protection

Load  Circuit Specikation

.

GrOUlKlnfaeaCe:See
lntelf~ciralit

GXDUUdrdaam:sCe
Intafaceciralit

forf>2ooHzfikc.rrapiled;
SiIIIlpliugrate:SeeurderLMd

TmkRR

TBDI%Il

Parameter I Rlqllirelneat I Remarks

‘1’ - Level I -0.2  . . . +0.8  V -1 ~~~ ~lineto10VI/F&fNnlnd

‘0’ - Level

Sink Current

Sampling Rate

+3.0 . . . +5.7 v lineto10VIEgrourKl

<6OcIA

0.125 . . . 16 s

Fault Voltage Emissions I -15 . . . +15 v I Rs > 0.2 kI2

Fault Voltage Protection

Input Impedanc4z

-15 . . . +I5 v

>lOOkQ

Harms  Design

Parameter

Winng  l&e

Requirement

AWG 24, single line murnvialOVI/Fground

1 IHlRlhlCD.docl



HIRs4
Ref. : MO-IC-MM-T-HI-000 1
Issw :2 Rev.: 0
D a t e  : Jlmc.ll”1998
Past : 3.56

I Signal Nomenclature

Code r-SYT

EMC class r signal

Source  Circuit Spe4Scation

Parruneter

‘1’ - Level

‘0’ - kVe1 (VGH)

Requhnerbt .w=-ks

-0.2 . ..-+0.2  v line-to10VYFgrolmd

+9.3 . . . 410.7  v linetolOVI/Fground

Repetition Rate

Stability

Pulse Width

32~1256s

tohaxcs : se Table 3.3.2-l

240.4  + 2.7 h at ‘1’ - Level

Rise Tie 10% to 90%

Fall lime 90% to 10%

Output Impedance

I <2cls I cablelengtb<5m

cablelength<5m

R (CMOS output) + 200 R

II Source  Current I >lmA I e v, = 9.5 v I
It. I I I

II Fault Voltage Emissions I 0 v _.. VDD I Rs> 1OOR I
II I I 4
I 1 Fault Voltage protection I -0.5 v . . . VDD + 0.5 v I v,~iIlDatasheacco~

L

I I

Load Circuit Specification I

Parameter I Requirelnent I Remwk!s I
‘I’ - Level I -0.5 . . . +2 v I heto1ovI/FglDund  I
‘0’ - Level

Sink Current

Input impedance

+8.0 . . . +10.8  V . hf!to1ovI/Fground

<lmA

> 15kf2

Fault Voltage Emissions

Fault Voltage btection

~DHIR

I I

I I I
Harness Design

PIUafIX!tff

Wiring Type

Requirement

AWG 24. single line return  via +lO V l/F ground

.



Rd. : MO-IC-MMT-HI-0001
Isut :2 Rev.: 0

E : June.  1P 1998
: 3.57. I b4NRAbJlARconl!wcE

.-- HIRw4

Signal Nomenclature sync 1 s

COCk SYR

EMccIass 1 Signal I

source  circuit Speci.tlcation
.

, I .
Low Lea -0.2 . . . +0.2 v I Iine.to10vl/Fgmmd  1
Hish b’d or,,) I +9.3 . . . +10.7 v I lineto1ovyFgrcnmd  I

Repetition Rate 1Pps I Square  wave I

Tder;uu;es  : seeTable  3.3.2-l

Clock Symmetry 1 seefigureDatashcetcLR  1
RiseTiielO%to90% <2cls I cablclengtb<Im  I

Fall Time 90% to 105G <2cls I cablelength<Sm  I

output Impedalle <l.Sks2 1 R(CMOSoutpt)+2OOR  1

Soupx Current I >lmA I @vOH=g.sv I

Fault Voltage Emissions 0 v . . . VW &> 1OOR

Fault Voltage Protection I -0.5 v . . . vm + 0.s v lv~&finedin~sheaccol.
I I

I I I
Load Circuit Specification I
PRl?UlN!tE?X. I Requi-t I - I
‘I’-Level I -0.5 . . . +2 v I linetol0VUFgKnmd~  I

I I I
‘0 - Level I +8.0 . . . +10,8  V I linetol0VyFgroImd  I

I I I

Sink Current I <lmA I I
hput Impedance I > 1s LR

Fault Voltage Emissions I 0 V . . . VDD

Fault Voltage Rotection -0.5 v _.. vm + 0.5 v

Harms  Design I
Parameter I Requirement I Remarks I
Wiring Type I l retumvia+lOVI/Fgfound  I

I I I

1 IHlR3blCD.docl



MNRA MARCOMI  SPACE HIRs/4

Signal Nomenclature

Co&

EMC Class

!hurce circuit specificatioll

DEN

Signal

Data Enable

Parameter

‘1’ -Level

‘0’ - hWd (V()H)

II Number of Samples 36perlOOms

1 Stability 1 dtzivedfrom8.32kHzChck  1 SeeDataSheetCLUKLR 1

II Pulse Width

Rise Time 10% to 90%

Fall Time 90% to 10%

(39/5) x (l/8.32 kHz Clock)

<2p

<2j,i!4  .

at’l’-Level

cablelength<Sm

cablelength<5m

Output  Impedance <l.SkQ R (CMOS output) + 200 R

Source Current >lmA @ v,=9.5  v

Fault Voltage Emissions 0 v . . . VDD &> l&IQ

Fault Voltage Protection -0.5 v . . . VDD + 0.5 v v,defmcdinDatas&!tcco

Load Circuit Specification

P4lr8Jll&r

‘1’ - Level

Resuir==t

-Os...+2v  . lineto1ovL/Fground

‘0’ - Level I +8.0 . . . +10.8  V I linetolOVI/Fground I

Sink Current

Input  impedance

Fault Voltage Emissions

Fault Voltage Protection

Harness Design

Parameter

ClmA

> 15IrR

0 v . . . vm Rs>2kfz

-0.5 v . . . VDD + 0.5 v V~~&hdinDataShadCCO-

I Requirement I

Winnp Type I AWG 24. single line 1 retumvialOVI/Fground  1



Hms/4

Ref. : MO-IC-MMT-H1-0001
Issue : 2 Rev. : 0
Dote :  Jtmcll”1998
Past! : 3.59

Fault Voltage protection

HarnessDesign

PtMUtleter

Wiring Type

-0.5 v . . . vm + 0.5 v V~~~kfidinDaraSheaCCO

Requirement

AWG 24, single line iineto1ovJ./Fground



)IIultA  uARcoNl  sR4cE

.
HIR!3/4

Signal Nomenclature Dataoutput

Code DOA

EMC Class Signal
I I

source circuit Spedfication I
P-W

‘1’ - Level

.
Requummt Remprlts.

-0.2 . . . +0.2  v lineto1ovI/FgKnmd

Data Word Rate (Burst) I
Rise  Time 10% to 90% I <2P I cablelengtb<Sm  I

Fall ‘Iime  90% to 10%

Output  Impedance

‘< 2 ps

< 1.5 kR

cableleqth<5m

R (CMOS autput)  +_200  R

Source Current I >lmA I @ va = 9.5 v I
Fault Voltage Emissions

Fault Voltage Protection I Tmmt I m&m I

Load Circuit Spedfhtion I

‘1’ - Level -0.5 . . . +2 v I lineto1ovI/FpuIld  I

‘0 - Level I +8.0 . . . +10.8  V I heto1ovJ/Fgluund  l
Sink Current

Input impedance I >9okn I 1
Fault Voltage Emissions I 0 v . . . VDD I Rs>2kR I
Fault Voltage Pro-on -0.5 V . . . VDD + 0.5 V v~cHlmXliuDatashX!tcco

Harness Design

PllffdlIleU?r

Wiring Type

Requirement

AWG 24. single line retumvialOVI/Fground



332.2. Signal Interface Circuits

HrRw4
Ref. : MO-IC-MMT-HI-0001
Issue : 2 Rev.: 0

: June. 11* 1998
: 3.61

m/4
012 812

u 110 *)

f +1w I/F Bus
I 7i

+1wl/Fths
1104+ SJ’)

=FCM041

.MI
+1w I/F craud

l ) selves
# l )rmSldti#*

1 All resistor values ore in ohm
ulcopahlfdu!smillniaufomd

Fig. 3.5.2.2-I : EtRS/4  1.24g MHZ Clock lnterfbce Circuit

HIRsl4
010 BlO

l )smSllUl@kCifUlik *)rmSfdtipkCifWik

All resistor values ore in ohm
All alpocitor  values  OR in micro foral

Fig. 3.5.2.2-2  : HIW4 Command Receiverfor  R&y Drive Intqface CitcuU

1 IHIRlblCD.docl



MNBA uARcow1  SPACE HIRsl4
Ref. : MOX-MMT-HMOO1
Issue :2 Rev.:  0
Dare : June, II” 1998.
Page : 3.62. I

Onjy  one +28 V Switched TLM Ground line is provided from HIM/4 for all temp. (SW. TLM Bus) interfaces.

Fig. k.2.2-3 : HIRS/4  Full The Temperature Telemeby Interjizce  circuit

HIRS/4
024 A13

All resistor values arc in ohm
All  cop&or  values  on in micro forod I

Note : HIRS/4  diodes are  IN6642 (for information  only)

Only one Signal Ground line is provided from HE94  for all analog TLM interfaces.

Fig. 3.5.2.24  : HIAW4  Tj-pied Analog Telemeby lnterjke  Circuit

1 IHfRWCD.docl
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H-IRS/4
025 A03

UI resistor values  ore in ohm
JI capacitor  values  ore in micro fomd

Fig. 3.5.2.2-S : HIRS/4  Statubd  Digital B Telemetry Inte@kce  Circuit

HIRs/4
058 A03

All resistor values  ore in ohm

+o/

2s

1 All amcitor  vows  ore in micro fomd

Fig. 3.5.2.2-6  : IiIRS/Q  Digital B Window Heater Telemetry Interjbce  Circuit

- ..



I MAmA  MARconl SPACE HIRs/4

Rd. : MO-IC-MMT-HMOO1
Issufz :2 Rev.: 0

: June 11”’ 1998
g : 3.64’

toDataFomvxtter

UI resistor values on in ohm

Fig. 3.5.2.2-7  : EIRS/4 Dig&al  B Logit  controlled  Ttkmttry  Intt@tut  Cirtuit

HIRS!J
060 A03

I

+1

I
I

I

IAll reststor values ore in ohm
All eowcitor values  ore in micro ford

Figure 3.5.2.2-8 : HIRS/4  Dig&l B Gnw Ttltmtby  Intt@ztt  Circuir

1 IHlR3hlCD.dccl
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Ref. : MO-IC-MMT-HI-0001

MuuuARcowlmcE HIRsl4 Issue : 2 Rev.: 0
: June, llm 1998
: 3.65

HIM/4 (Digital Data A)
011

HIRSH
NIU (Digital Data A)

Bll

0) saves mdtipk cidts *)aavesmdtipkcir&

Ulnsistorvolueso~‘inohm
NIcupocitorrdesominmiaofomd

Figure 3.5.2.2-P HIRS/Q Fast CMOS-CMOS Inter$ace  Circuit

I-IRS/4
011 813

0.14

l ) sefves  multipk chits *) saws mdtipk  circuits

All resistor values OR in ohm
All  capacitor values  ore in micro fomd

r

Figure 3.5.2.2-10  : I Hz Clock Interfhce  circuit

1 fHIR3bICD.docJ
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Ref. : MO-IC-MMT-HI-0001
Muu uAuowl SPACE mRs/4

Issue :2 Rev.: 0
: he, IP 1998
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A
A

t1OV I/F Ground

l ) serves multipk circub

IIresisbrvalueson in ohm
Ilcowitor  values ore in micro famd

im
tlOVl/FGround

l )xwesmultipkcirwii

L
Allresistorvaluesoninohm
A!icowcibrva~onin  micro fomd

Figure 3.5.2.2-II: HIRS/4  Fast CMOS-CMOS  InterfTace  Circuit With Hysterisis

-:



taY8A t4ARcow1  SPACE HlRs/4
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Issue :2 Rev.: 0

: June. Il* 1998
: 3.67

3Js.3. Signal ElectricaI Connectors

Table 3.5.3-l identifies the signal ekmical  mmectar types at the HIRW4  boxes and Table 3.5.3-Z

identifies the signal electfical cmxxtor typesattheHmS/4harness.

I JO1 I DEMA-9P I chk ._I .

DAMA-15F’ 1 Data(Di@aIA)  1
T&e 3.5.3-I : Signal Elecbical  Connector ljpts  at EIRS/4  Boxes

Connector

PO1

PO3

Kl5

PO6

Comector-Type

DINA-9SNMB

DCMA-37s-NMB

JXMA-37P-NMB

DBMA-25P-NMB

DAMA-15S-NMB

c l o c k

mog=IJu

Digital  TM

Data (Digital A)

Tdblc 3.5.3-2 : Signal Electrid  Connector 7&a at HIRE  Hamcss



Ref. : MO-IC-MMT-HI-0001
MAmA  hlAuon1  SMCE mRs/4

hle : 2 Rev.: 0
: Jtmc.  11* 1998
: 3.68

35.4. Signal Electrical Pin ~~ocatioo  Lists

In these lists.  the cross reference  between connector pin, signal designation, Intczface  Data Shet, target

I
co- and targex coMecmpinisllefintvlandrecordedasdatabase.Paconaactoronelistis

prepared

I
Interface Data Sheets can be found in 0 3.5.2.1.

‘XlieindividualpinaWatimlistsarespecifiedby9cbaraaers ofaalpharlumeri~- number. ._ -

FortheHIRS/4tkfkst3chamctm areHIKTk7ttlcbafacm isJforaboxaGnecta&Pfara

harnesS-.ThelasthVO~ CkfiGthecO-number.

Since  these  lists also specify  the wiring  ad shielding,  thy will f orm the basis far harms

manufacnning.

The  signal cxmmctar  pin allocations at instmm& ievd are tkscribai  in Tables 3.5.40  to /5. The signal

connector harness are described in Tables 3.5.4/6  to 110.

~ Note that the following insmment co~ector pins are curmtly  spared on TIROS applic@ms  :

Connector I Table It IPlllNUlUberl TIROS Assimment

JO3
I

3.5.4/2
I

34
I

Spart
35 Spare

Conae2or : FHJR3osJol  I t e m :

EMC-Catego~  : F

*sbryI-

01 1.248 MHzChdcHIR SIG

0: 1.248 MHz  Clock HIR .ISHD

01 CABLE SHIRD .GSHD

@I CABLE SHIELD DSHD

05 OmansGodHIR .-

Ob SC L

07 SC .-

08 SC c

09 Signal Gad PO1 HIR .Ghi

Imdace-code

urcstgd  Pm.

812 aR- - D

B12 UR-  - 7

sm - 0

SHD - 0

Fmmction:  Clodc hcksldl:  N/A
Can.-Type : DEMA-O~P

.-

cb.ID ski chbk TrLL colmaat

GSPT -

Table 3.5.4/l  : Pin Aklocation  List of Connector JO1

see Fig. 35.22-l

Pin3aad4uc

haleduthcJ-chrl.

1 IHlRPhlCD.doc]
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Connector  : 2HIR3OSJO3

Pioskd-

Pase

ItCUt:
EMC-Gtcgory  : 2

Function: Ccmmand
COIUL-Type  : DCMA-37P

hrPwrooHIR

InarPwToffHfR

Ekcoom

EkcoffHlR

01

62

03

04

05

06

07

OS

09

10

II

12

13

14

I5 .

16

17

18

19

20

21

22

23

24

25

26

27

28

29

VI

11

3:

33

.u

35

36

37

saoMaooHIR

SaoMaOffHIR

PiltahlaOttHIR

Filter Ma Cm HIIt

IO1 WStOTgtPOSHIR

IotColdTgtPosHIR

Ftlter  Hu Go HIR

FrltpHtrGffHIR

PoshcHIR

NC

XC

NC

K

NC

OtUtZGodHlR

CodrHtrGoHIR

COObHUGffHiR

PatdtCxl  Go HIR

PUdlCUOffiIR

SpaPosHIR

Sadu Pas  HIR

CodrDocrEoHIR

CoolrDomhrHIR

Cal Eo HIR

Cal  Du HIR

CnolrDoarDpl

F~lvr YaPwr HI HIR

Fder MatPwrSa  HIR

SC

*lOV MGSDA HIR

+IOV VF GSD B HIR

SC

Syoal God PO3 HIR

I * : METOP  requirement.

HIRs/4
Rex :
Issue  :
DBte :

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

.-

.-

.-

I

.-

.-

S&i

SIG

SIG

SIG

SIG

SIG

.SIG

SIG

SIG

SIG

SIG

SIG

.SIG

.-

.RTK

.RTS

.-

.GhT

El0 CCG-  - D

BlO  CCO-  - D

BlO  CCG-  -.D

810  CCG-  - D

BlO CCG-  - D

BlO CXG-  - D

510 CCC% - D

310 CCO-  - D

310 CCO.-  D

310 CCG-’  - D

310 cc0 - D

310 CCG-  - D

110 CCC%  - D

110  CCG-  - D 3013

110  CXG-  - D 3014

110  cc0 - D 3015

110  cc0 - D 3016

110 CCG-  - D. 3017

110 CCG-  - D 3018

110 CCG-  - D 3019

110 CCG-  - D m20

110 CCO-  - D :021

I10 CCG-  - D x22

110 CXG-  - D Xl23

il0 CCO-  - D Xl24

310 CCO-  - D co25

NALR  - h710

NALR - h711

GSD- - cm02

an,  ad chbk  ‘fry

MO-IC-MMT-H1-0001
2 Rex.: 0
June. 11” 1998
3.69

BacksheU  : N/A

moo
am1 ,’

C O O 2

CG03

COO4

am5

cGO6

COO7

CGOB

cGO9

Co16

co11

co12

.

.

r

Table 3.5.4L2  : Pin Ahcation  List of Connector JO3

1 IHfR3blCD.doc]



I WISU UAuoMl SMCE mRw4
Rd. : MO-IC-MMT4ILOOO1
Issue : 2 F&v.: 0
Date :  Jlme.ll”1998
pagt : 3.70

tAhlIlcctor  : 2HlR305JCM  Item: HlR305 Function : Arulog’ILM Bwkshell  : N / A

Phl!skmI-

EMC-c#ltcgory  : 2 COWL-Type  : DCMA-37s

01

02

03

CM

05

06

07

08

09

10

11

12

13

14

15 .

16

17

18

19

20

21

22

23

24

25

26

27

26

29

?I,

?I

3’-

33

_u

35

36

37

RediaterTenpHIR SIG

BwplueTmm SIG

Elec Temp  HIR SIG

IWChTe~IiIR SIG

F_&HIR SIG

San Ma Temp  HIR SIG

Filter Ma Teap  HIR SIG

NC .-

+SVDCTLIUHIR SIG

+1ovDclLMHIR SIG

+75vDClLMHIR SIG

-7.svDCnMHIR SIG

+lSVJX-ILMHIR SIG

-1SVDCTLMHIR SIG

NC .-

NC .-

NC .-

N C .-

OWllSGOdHtR .-

Fihcr Ma OUT  HIR SIG

SaoMaCurHIR SIG

F%ChCURrrHIR SIG

NC .-

SC .-

SC .-

SC .-

SC .-

SC .-

SC .-

SC .-

SC .-

S C .-

SC .-

SC .-

SC .-

SC I

Signal  God  PO, HIR .GhP

Iaafeacllde

ckshrl Pa

024 M- - D

057 -II& - . D

024 lLA-  - D

024 Iu- - D

024 -LA- - D

GS7 ‘Iu- - D

024 ‘IL& - D

024 M- - ‘D TA29

024 TIA- - D TA30

024 ‘LA- - D TA31

024 llA- - D rA32

024 lLA- - D rru3

024 ‘Iu- - D rA34

QU I-IA.  - D TA35

D24  TlA- - D fA36

D24 TlA- - D fA37 .

GND- - GLm3

TA22

IA23

TA24
.

TA25

TAX

IA27

lx28

Table  3.5.4/3  : Pin Allocalion  List of Connector,JW

1 IHlRZhlCD.doc)



Ref. : MO-IC-MMT-HI-o001
MNRA  h@Rcowr  sM!E HIRw4

Issue : 2 Rev. : 0
Date : Jlmc.  11* 1998.

Cotmector  : 2HlB305JO5

mm-
01 -oQnMHIR

02 ElecpnoQlLMHIR

03 FlthloIPwToolLMIiIR

04 salMocRrroQnMHIR

03 cocdrHu00~MHIR

06 FllIio?Hu  00 lLM HIR

0 7 cmaR&EaDislLMHut

0 8 WiOdOWHUOOTLM?IIR

09 GtONd4lCOQTLMHIR

IO c.blsq~TLM.HIR

11 covercloredyNlLMHIR

12 CoverOpnYNnMHIR

13 alusisGndHIR.

14 FkMaRrrNmIum

15 RcfempQloo  -ILM HIR

16 NC

17 NC

I8 NC

19 NC

20 NC

21 NC

22 NC

23 NC

24 NC

23 SgnJ  Gad PM HIR

Item :
EMC-cmrcgory  : 2

Pase : 3.71

Function : DigitdBTLM  Backshell:  NIA

Cau~.-Type  : DBMA-25s

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

.-

SIG

SIG

.-

.-

.-

.-

.-

c

.-

.-

.-

.GND

025 IlB -D

025 ‘ILB -D

025 lLD- - D

025 lLD- - D

025 lLD- -D

025 -IID- - D

025 TLIL - D

058 YLD- -‘D

059 lLD- -D

059 lLD- - D

060 ‘ILD- -D

060 lLD- -D

025 -ILD-  -D

02!3  TLD- -D

GND- - 3rxM

I
ID15 ._

ID16

ID17 .

lDI8

‘ID19

ID20

ID21

ID22

ID23

ID24

ID25

ID26

ID27

ID28

Tdle  3.5.4/4 : Pin Alkbmtion  L&t of Connector JO5



Gnmctor  : 2HIR305JO6

HxRw4
Rd. :
Issue :
Dare :
F%ge  :

Item:

MC-Gegoty  : 2

Function : Dipitd  A DOU
COIUL-Type  : DAMA-15P

01 MjrFnnsyrPld32sHIR

02 m 3IixR
e256s

03 DAlIiIR

04 8.32kIiz  Uak IiIIi

0 5 DUrGUlpUtIiIR

06 1 IizClakHIR

07 NC

0 8 aussisGodIiIR

09 NC

10 NC

11 NC

I2 NC

13 NC

14 NC

I5 Sl8od  God PO6  HIR

1
SIG Bll SYT- - D 5Too

SIG Bll SYT-  - D 5TQl

SIG BIl DEN- - D DNOO

SIG Bll UU- - D, xroo

SIG 011 DGA-  - D DA00

SIG 813 SYR- - D 3ROO

.-

.-

.-

.-

.-

I

i

.-

.GND GND- -

Id-IC.MMT-HI-o001
2 R e v . :  0
June.  11” 1998
3.72

[ZID Bd Gbk TIY

BackobclI:  N/A

T&lt 3.5.4/S : Pin Allocation List of Connector JO6
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Pin Sllpld  IksI~Unn

01 I.248 MllzCkrk  IIIR .Sl<i

02 I.241 MllzClock  IIIR .IsIIIl

03 (‘ABI.ESIIII:l.D .o!sllll

04 ChBl.1;  SIIIl1.D .051111

05 C?mwis  Gnd HIR .-

06 NC .-

01 NC .-

08 NC .-

09 Signal <ind PO1 IIIR .(IND

812

B12

SIID

3110

CLR-  - D

CLR- - 7

- 0

- 0

ONDT  ’

HIHW4

Function : Clock Cnnn.-Type  : IXMA-OWNMB

Loatbn : 305 Rackshell  : TBD

ihID Whim8 Shd C&At  Twbt1
CR00 TRI-24

CR00 TRI-24

ODOO SL-24

Comment

see Fig. 3.5.2.2-l

Pin3mdIme

sharWrcIhe-JCcm.

Ref. : MO-IC-MMT-HI4Ot
hue :2 R e v . :  0
Date : June, 1 lth 1998
Page : 3.73

Fnd-JI. Let. CantcIor  Pbl

YIU 240 NlUUOPm

YIU 240 NIU240  Pu

VIU 240 NlU2.4OPu

Tab& 3.5.4/6  : Pin Allocation  List of Connector PO1

1IVW

(For lnfonnat~on  Onb)

1 IIIIR3bl(‘D.docl



Ref. : MO-IC-MMT-HI-0001
Issue :2 Rey.: 0
Date : June, 1 lth 1998
Page : 3.14

HIRW4

Cnnntctor  : ?HlH3MA)3 Ittm : HIH.305
ImC-CBtcl(0ly  : 2

Functinn  : Command Corm.-Typt  : DCMA-37S-NMB

I.oatbn  : 30s Rdshcll  : TBD

Grmpin~Interfece-Cnde

S W POr CLID  WIIIRR 2 C&k  Twbl
CCO-  - D cooo SI .-24
CCO-  - D COOI SL-24
CCO-  - D CD02 SL-24
CCO-  - D Co03 SL-24
CCO- - D COO4 SL-24
CC0 - D COOS SI.-24
CCO- - D CD06 SL-24
CCO- - D COO7 SL-24
CCO-  - D COO8 SL-24
CCO- - D Co09 SL-24
CCY)- 6 D COIO SL-24
CCO- - D COII SL-24
CCO-  - D co12 SL-24

Plal
ol .sl(i

.SRi
SK1
.Sl<l
.SIG
.SKi
.SIO
.SIO
SIG
.SKl
SIG
SIG
.!a<;

Clrc
DIO

cnminal1SbBl DtslglBual
Inctr  Pwr On IllR
lnrlr  Pwr (MI IIIR
lilcc On IIIR
I:.lec (Mf IIIR
San Mcti On IIIR
Scan hln( off IIIR
Film  bfd On IIIR
liltcr  Mcrc  off IIIR
InI WrmT8:  Pcrr  IIIR
IIII  Cold T8t Pns  IIIR
FiRcr lllr  On IIIR
FiRa lhr OR IIIR
Pm Dir IIIR
NC
NC
NC
NC
NC
Chassis Cind  IIIR
Cmlr  llw On IIIR
Cc& lllr CM IIIR
PatchQl On IIIR
Pa~hCil  Off HIR
Srsare  Pw HIR
t&dir Pm IIIR
Cmlr  ODnr En IIIR
(‘mlr Door  Dis IIIR
Cal En IIIR
Cal  Dis I IIR
Cmlr  I)u* l$l
I:ilter  MdPm Iii IIIR
I:iRcr  MtiPwrNn  IIIR
NC
t IoV I/l:GND  A IIIR
+loV I/l:GND B IIIR
NC.
Si8nrl  Gnd W3 IIIR

Eae1@.  Lee. Con&r  Ph
NIV 240 NlU240 Pxx

240 NIUZAO PaxNIIJ
NllJ
NIU
NIU
NIU
NI1J
YIU
NIU
NIU
NIU
NIU
NIU

240 NIU240 Pax
240 NIU240 Pu
24q NIU240 Pxx
240 NIU240 Pu
240 NlU240 Pxx
240 NIUUO Pax
240 NIU240 Pxx
240 NIUZAO Pu
240 NIU240 Pxx
240 NlU240  Pu
240 NIUZAO  Pu

02
03
04
05
06
07
08
W
IO
II
I2
13
14
I5
I6
I7
I8
19
20
21
22
23
24
25
26
27
28
29
30
31
32
31
34
35
36
37

010
010
BIO
010
BIO
DIO
010
010
010
010
810
BIO

NIU
VIU
NIU
NIU
YIU
YIU
NIU
NIU
NIU
NIU
NIU
NIU
YIU

240
240
240
240
240
240
240
240
240
140
240
240
240

NIUUO Pb
NIUUO Pax
NIUUO  Pxx
NIUUO Pxx
NIUZAO Pax
NIUUO Pu
NIUUO Pu
NKJUO Pxx
NIUMO Pxx
NIU24OPu  ’
NIU24OPxx
NIUUO lku
NIUUO Pu

YIIJ
VI0

240 NlU240 Pu
240 NW240 Pu

YIU 240 NllJt(0 Pax,

.sm

.SIO
BIO CCO- - D
810 CC0 . D
BIO CCO- - D
810 CCO- - D
BIO CC0  - D
010 CTO- - D
810 CCO- - D

co13 SI.-24
co14 SL-24

SIG
.SIcl
SIG
SIO
SIO
.SKl
.SIU
.SKi
SIG
.SIO
.SKi

COIS
CO16
co17
CO18
co19
co20
co21
co22
CO23
CO24
CO25

SI.-24
SI.-24
SI.-24
SL-24
SL-24
SI.-24
SI.-24
SI.-24
SL-24
SI.-24
SL-24

810 CC.y)-  - D
BIO CCO- - D
BIO CCO-  - D
810 CC0 - D
BIO CCO- - D
BIO CCO-  - D

Nhl.R  .
NAI.R  -

GNU-  _

.RlN

.R’IN

.-

N7lO
N7ll

GDO2

SL-24
SI.-24

SIX20

Table 3.54/j : Pin Allocation I& of Connector PO3
(For lnfonnation Only)



I

Pbl sllpulDtdlpplhm
01 Rndirlcr  Tenr~ IIIR .SRi

t
t(

02 orwplale  Ter;lp IIIR
03 lilcc Tcnr IIIR
04 I’eh ‘retup  I IIR
OS I~iltcrllou~ingt’urrlllR
06 Scan  Mnc Temp  IIIR
07 I:ilter  Mn( Temp IIIR
01 Nt
09 t5 VDC’I1.M IIIR
.I0 t 10 VDC ll.M IIIR
II +7.5 VDC 11.M IIIR
I2 -7.5 VI)<: 11.M IIIR
I3 +I5 VDC’I1.M  IIIR
I4 -I5 VDCTLM IIIR
I5 Nt!
I6 NC
I7 NC
I8 NC
I9 t’hnnin  Und HIR
20 PiRa MI-II  CIIII  IIIR
21 Sun M~I Cur IIIR
22 P;lleh  Gil PWT  IIIR
23 NC
24 NC
25 NC
26 NC
27 NC
28 NC
29 NC
30 NC
31 NC
32 NC
33 NC
34 NC
3s NC
36 NC
37 Signal Gnd  Pw HIR

.SRi

.sw

.SKi
SItI
.SUl
.SI<l

:&
SK1
SK1
SK3
.Sl<i
.Sl<i
a-
.-
.-
.-
.-
.SIO
.SIO
.SIO
.-
.-
.-
.-
.-
.-
.*
.-
.-
.-
.-
.-
.-
.-
.GND

L'lrc sm Pa
)L4 'HA- . 0
137 ‘l1.A.  - D
)24 Il.&  - D
,24 ll.A-  - D
)24 IlA- - D
137 IlA- - D
124 11.A.  - D

Grtuping

L% ID Wlrtnc Shd  Cable’ Twbt
rA22 SI.-24
rA23 SL-24
rA24 SI.-24
rA25 Sl..24
rA26 SI.-24
rA27 SL-24
rA2tl SL-24

124 TlA- - D rA29
124 TlA- - D rA30
124 Tl.A-  - D rA3l
124 IlA- - D TA32
)24 ll.A-  - D TA33
)24 Tl.A-  - D TA34

124 ll.A-  - D
124 ILA- - D
124 IlA- - D

UND- -

HI RS/4
Ref. : MO-IC-MMT-HI-OOl ’
Issue :2 Rev. : 0
Date : June. IVh 1998

‘Page : 3.75

Function : Analog  TIM Cann.-Type  : DCMA-37P-NMB

I.natlnn : 305 Dacbhcll  : TBD

SI.-24
SI.-24
SI.-24
SI.-24
SI.-24
SL-24

rA3S
rA36
rA37

SI.-24
SI.-24
SI..24

:iDn3 SI..20

cd-It. Lot. connector  plr
240 NlU240 Pu1 NIU

JIU 240
IIU 240
JItJ 240
IIU 240
3lU 240
SIU 240

JlU 240
JltJ 240
Jll! 240
JIU 240
1111 240
Jlcl 240

IIU
3lU
3lU

SIU

240 NlU240  Pu
240 NIV240  Pu
240 NlU240 Pxx

240 NlU240  Plx

Table 3.5.4/l?  : Pin Al&cation List of Connector PO4
.. . (For l~formation  On&)

NIUUO Pu
NlU240  Pxx
NIU240 Pxx
NlUUOPxx
NIU240  Pu
NlU2.40  Pu

NIU240  Pti
NlU240  Pxx
NIU2AO  Pu
NIU240  Pu
NIU240 Pxx
NIUUO Pu



Connector  : 21llHwil~~5 Iltm  : HIR.MS

):MC-Category  : 2

PtD St@Destgndnn

01 InsWwr  00ll.M  IIIR

02 I:lccPw~  (X1 ll.M IIIR’
03 I:ltMurPm  OX3 ll.M IIIR
04 ScnMolRn  00 I’LM IIIR
OS ChlrttIr  00 TLM tIIR
06 I:lttlcwtltt 00 ll.M ttlR
07 CovaRelxEnDis’ll.MIIIR
011 Windowtltr  00 ILM tllR
09 G~nNadPon  OOILM  ItlR
IO Cal.Scq  EnDis  Tt.M IIIR
II CnwrClmedYN  TLMIIIR

I2 Cover0pcn  YN ILM IIIR
I3 (hwis Ond t tlR
I4 PI~MdPwrNattilLMltlR

1s PillTempcIIoO  ILM  ItlR

16 NC

If NC

II NC

19 NC

20 NC

21 NC

22 NC

23 NC

24 NC

25 Signnt Gnd PO5 tllR

1I

.SRl

.SlG

.SlU

.Sl<i

SK1

.sm

SIG

.SlG

.st<t

.SKl

.sto

.SIcl

:&i

.stci

*-

.-

a-

*-

.-

.-

.-

.*

.-

.GNI

! b2S ll.lI- - D
D2S Tl.n - D
3 2 5  Tl.D - D
325 TLn - D
D25 TLD - D
32s TLD- - D
D25 l-la - D
358 Tl.n - D
DJ9 n.n - D
DS9  Tt.n - D
ms0  TLD - D
m50  ll.ts - D

D2S I-LD

325 n.D-

GND-

- D
- D

f

t1

HHW4

Function  : Digital B Tl.M Corm.-Type  : DBMA-2SP-NMB

hcatbn  : 305 Bdd~ell  :  TBD

Qrouping

LX ID Wlrtnc Stld c&h TrrM
I‘DIS
i-D16

rDI8

TDl9

rD20

rD2t

TD22

TD23

TD24

TD25

rD26

TD21

rD28

iDO

SI.-24
SL-24

X-24

SL-24

SL-24

SL-24

SL-24

SL-u

SI.-24

SL-24

SL-24

SL-24

SL-24

SL-24

SL-20

Comment

Rd. : MO-IC-MMT-HI-0001
Issue :2 Rev.: 0 -
Dare : June, 1 lth 1998
Page : 3.76

l!

.

Ed-u.  Lot. connector  Ptn

YIU 240

YIU 240

vtu 240

YIU 240

110 240

YIU 240

UIU 240

’UIU , 240
UIU 240
UIU _ 240
utu 240
UIU 240

NtU240 Pxx
NtU240 Pxx
NlU240  Pax
NIU240Pu
NlU240  Pxx
NIUZ40  Pu
NIU240 Pxx
NlU24OPxx
NlUUOPxx  8
NIUUO  Pu

NW240 Pu

NW240 Pxx

UIU
UIU

240 NllJ240  Pu
240 NIU240  Pu

NIU 240 NlUZ40  Pu

uew

Table 3.5.4/9 : pin Allocation LW of Connector PO5

(For Information Only)

I IP CD.dacJ



Ref. : MO-Id-MMT-HI-O& ’
Issue :2 Rev.: 0 *
Dale : June, llth 1998
Page : 3.77

Cnnnecbr  : 2tttH3ost’06 ttrm : tlIH3os

wblC-Cdqwy : 2

01

02

03

04

03

w

0 1

08

0 9

IO

I I

I2

13

I4

IS

Mjrl+m SycPul32~ IIIR

Cal l’uI@bIIR

Drtr  En IllR “”

8.32kllzClwk  IIIR

Dnm Dutput  I IIR

I Ilz Clock  HIR

NC

Chrwis  Gnd HIR

NC

NC

NC

NC

NC

NC

Signrlbnd  lW HIR

.Sl(i

SK1

.SlG

.SlG

SK1

.SIO

.-

.-

.-

.-

.-

.-

.-

.-

.GND

1(

511 SYT-  -’ D

III SM. - 0

#II DEN- - D

III cl.U-  - 0

III IXM-  - D

I13 SYR- - D

GND- -

HIRS/4

Functtnn  : IXgital  A Data Corm.-Type : DAMA-ISS-NMB
Laatbn  : 305 Rackshell  : TBD

Groupiw

L%.ID Wlrtng Ski C&k Tdd

ST00 51x24

WOl SL-24

DN00 SL-24

cwl SI.-24

IJAOO SL-24

SROO SL-24

ODOS a-20

hmmcn~

JIU 240 NW240 Pu

31lJ 240 NW240  Pxx

WJ 240 NIU2.40 Pxx

3HJ 240 NW240  Pu

JIU 240 NW%40  Pxx

JHJ 240 NHJMO  Pxx

3HJ 240 NW40 Pax

Table 3.5.4/10  : pin Alkkcatlon  List of Connector PO6

(For lnfommtion  Only) I

1 (HIR3blCD.dncl



HIRs/4
Ref. : MO-XC-MM-I--HI-O001
Issue  :2 Rev.: 0
Date : June. ll* 1998

Pape : 3.78

3.6. TEST INTERF’ACES

3.6.1. Electrical Test Interface Requirements

3.6.1.1. Interface Data Shee&

N/A.

-3.6.1.2. I n t e r f a c e  Cmuits .

3.6.2. Electrical Test Interface Connecpxs

Table 3.6.2- 1 identifies the test connector type at the HIRs/4.

This connector is not for use on the METOP satellite

1 Connector 1 Connector-Type I Fun&on I

‘I JO7 I DDMA-SOS-NMB I Test I

I JO9
I

DAMA-15S-NMB
I

Cool Test L/’
c’c<

Table 3.62-I: Measuremen!  Data Connector Typs at HIRs/Q  Boxes

3.63. Electrical Test  Interfme  Fin Allocation List
.

N/A.

.:



Rd. : MO-IC-MMT-HI-0001
wuu MARcoWl  SPACE HIRs/4 Issue :2 Rev.: 0

: June. 11”’ 1998
: 3.79

3.7. HARNESS

The harness between METOP  units and the HIRS/4  is under  the responsibility of the PLM. based on
the connector & pin lay-out definition and elect&al  performances from 5 3.4 and 35.2.

.



- I MNRA  MARCONI SPACE HIRs/4
Ref. : MO-IC-MMT-HIMW)I
lsspe  : 2 Rev.:  0

: June.  11” 1998
: 3.80

3.8. EMC INTERFACE DESCRIPTION

31.1. EWtrical  Bonding

3.81.1. Gi!Oeral

The rats/4 is electrically bonded to the METOP  spacsraft s&ture bymeansofaMETOPsq$ied.  -

bondingstrapthatisboltedtotheinshumen t at location TBl&& . .

3.8.13. Joint Faces

Not applicable for HIR!V4.

3.8.1.3. structural~

Not applicable for HIRS4.

3.8.1.4. Unit Housings

3.8.1.4.1. Bonding of Unit Cases

All’unit  cases within the HIRS/4  are ekctrically  connected via the equipmem  box feet. METOP

accommodation bonds the HIR!!Y4 feet to the spacecraft  smxture.

3.8.1.4.2.

N/A.

3.8.1.4.3.

N/A.

3.8.1.4.4.

NJA.

3.8.1.4.5.

WA.

Bonding of Thermally isolated Boxes

Bonding of Unit Mounted on CFRP of Non-Conductive Parts

DC Redspuce between Adjacent Unit Case Parts

DC Resistance between Bonding Stud and Mounting Feet

3.8.15. Themal  Blankets

3.8.1.5.1. Bonding of Thermal Blankets

Thermal blanket foil shall caq a conductive layer. Each elecuically  cotictive  layer of ML1 shall be

grounded to suucture. Surfaces which are smaller than 100 cm? do not need to be grounded to suucture.

The number of bonding points per shefzt  of ML1 material shall be at least two tints. at diagonal
COITIWS.

I
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3.8.1.5.2. Thermal  Blanket Surface Resistance

TheDcresistancebetweentheMLIbondingpointandanypoint~~themetallizedfaceofany

foil shall be less than 50 n. fq+/

3.8.1.6. Other Conductive Components

N;A to’H.DW4. ,

3.8.1.7. Cable and Harness Shields

N/A to HIRS/4.

3.8.1.8. Connectors

Bonding Resistance of Connector  Receptacle

i WIR?hlCD.docl
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3.82. Grounding and Isolation

lIlegroundingsystemoftheinsmlme nt shall use sepamte  gramds (see Figure 3.8.2-l) as follows :

. +28VMainPowerGrumd

+ +28VSwitchedTLMBus

. +28VPulseLoadBus

* +1ovIme.rfaceGrolmd

. Signal Ground

3.83.1. + 28 V Main Power Ground

The+28VmainpowerreturnisgroundedwithintfiePCUto~.

3.8.2.2. + 28 V Switched Telemetry  Ground

The + 28 V switched telemetry return  is grounded within the PCU to structure.

3.8.2.3. +tiVP&e~dGround

?he+28VpulseloadreturnisgroundedwithinthePCUtosaucture.

3.8.2.4. + 10 V Interface Ground

The+ 1OVinterfacereturnisgroun&dwithintheNIUtosUucture.

3.8.25. Signal Ground

Signal ground  is the power return line for the secondaq  side of the insumwnt  LXYDC convute-s.  The

I
signal ground is provided on a pin of an instrument  connector.

1 IHlR?hlCD.docj
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Figure 3.62-I : Grounding and Isohtion  Concept for HIRS/4

1 IHIR?hlCD.docl
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3.8.3. shielding

3.8.3.1. Wire Shielding

3.8.3;l.l. Bonding of Shields

N/A. -

3.8.3.1.2. Chmall Shield

N/A.

,

3.8.3.1.3. Shields as Cment-Canying  Condwtoxs

Shieldsshallwtbeusedasintentionnlcurrent-carryingconductoasandmtasrecurnlincsforpower

and signal with exception of the RF coaxial lines.

3.83.2. Case Shielding

I
N/A to HIRSI4.

1 IHlRlhlCD.dacl
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3.8.4. HIRW4 Frequency Characteristics

The internal frequencies are :

User

SW- 1Hz

Voltage Converter 78kHz  - .

SVDC. I.248 MHZ

The channel characteristics  are given in 8 1.22

3.8.5.  Magnetic Moment

Thcmaximummagnaicmomemofme~shnllmtaaed5~~~C~~magnetic

moment umxspond  to a magnetic field of 100 nT at 1 m dispute  (1 Gauss equals to 1 0-JT). I

List of Magnetic Material

Magnetic materials used in the instxument  are listed in Table 3.85-l

’ Material standard mlgmticmc

name of material AN etc. @/hard

TQIRs T4ilRs ~%IRs

T&le 3.85-I : Magnetic Mzteriak  Used in the lnsmnl

3.8.6. EMC Performance Requiremenk

The EMC perfonnanm  for the HIRs/4 are dealt  within 8 4.3.

1 IKIRlhlCD.docl
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3.9. RF INTERFACE DESCRIPTION

Not applicable for HIR94.
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I 4.1. MECHANICAL / STRUCTURAL~VERIFICATION

. 4.1.1. s- Analysis

4.1.1.1. Qupss-static.Loads

Recpirementforanalysiswillbe determined  by outcome of accoxk&lation  analytic results.
.

The METOP requirements are dealt with in Q 2.28.

4.1.1.2. Structural /Dynamic Analyses

.I
Requirement for analysis will  be determined  by outcome of accommodation  analytic results.

4.1.13. Instrument Shock Environment -

I The HIRS/4  will be subject to the following shock environmmt,  in bath launch and in-&it

I configuration  :

METOP  Shock Leveds
(g perrk, See n-1

lOOH 37 g
9OOHt 350 g (Q > 10)

310g (Q= 10)
2OOOHz’ 350 g (Q > 10)

310g (Q= 10)
4OOOHz 3OOg

I

4.13. S - T e s t s

4.1.2.1. Structural Mdhematical  Model Validation

Notes

Tbe  aaxlemtion  shall  be derived firorn  the curve
obtained by linear amnection  on a logarithmic
chaftoftheprovi&dpoiIlts
-nleshockspecmmlineachdirecd~0fthethree *
arthogonalaxesshallbeequivalenttoahalfsinei  *
pulse of 05 ms duration and 2oOg (zero to pCak)
amplitude.

Delivered smxtural  matkmatical  models, as reqdred  in Q 2.2.8.5..  shall be verified by test and

validated.

r



Ref. : MO_IC-MMr-HIml

uuu MARCONI  SPACE HIRw4
IsSUe : 2 Rev.: 0

z
:  hme, II”’ 1998
: 4.2

4.131. Vibration Test : High Level  Sine Sweep

The HIRSN  will be subject to the sine vibration satellite level testing. preliminary  predictions of the

worst case imposed envito~ent  are as follows :

METOP High Level Sine Sweep Levets
pBc*w*)  .. -.

@lthreeaxus

Q 6to2OHz ‘&3mm
U 2oto6oHz
A

*15 g

L
6oto1ooHz  k6g

Sweeprate:2Oct/min

Allthmeaxes

A 6tou)Hz *7.5 mm
C 2oto6oHz
C

*I2 g

6oto1ooHz  k4.8g

sweeprate:4octMn

*:Tobeconfinned/qxiatedafter- modcltesting.

Notching : TBDm-

Note:forinsmunentswithnaaural~~~below100Hz,nachingshallbedefinedtOmaimainthe

insmunent i&ace loads within those predicted wficn the quasi-static design load is applied to the

instrument, consistent withthelauxherrequkements.

Test instrumentation for sine vibration at system level : TBb

4.1.2.3. Vibration Test : Sine Burst

METOP has no sine tnust test requirement.

4.1.2.4. Vibration Test : Random Levels

The HIRS/4 will be subject to an acoustk  environment during satellite tests which will result in an

equivalenr random input at the insmunent interface. Preliminary prediction of this input is as follows :
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4.125. Acoustic Test

METOP  Random Vibration Levels

~cMtx*)

* : To becon.6rmed  / updated after smcmral  model testing.

he HIRSI4  will be subject to an acoustic test at satellite level. as follows :

Octave Band Centre 1 Qualification Level
Frequency (Hz)

31.5

63

125

250

500

loo0

2ooo

8000

WV
132 128

134 130

139 135

143 139

138 134

132 128

128 124

124 120

120 116

Overall level I 146 142

Test Duration I 2 minutes

Arxepwe  Level
(Flight Limit)

1 minute

he equivalent random environment is ihsrated in 5 4.1.2.4.

Test Tolerance
(W

-2. +4

-1, +3

-1, +3

-1. +3.
-1, +3

-1, +3

-1. +3

A+4

-4.+4

-1, +3
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4.2. THERMAL VERIFICATION : THERMAL TESTS

43.1. Thermal  BalanceTest

AthennalBalanceTest(TB)shallvalidatetbeiasQumeattbermalmntroland-onon

METOP.  andtlEHn2s/4tkmalmatkzna ticalmodelusedforthe _-predictions  for all flight

qses(carrelati~dtbisiasrmmemmodelwithintbeMEToPthamaldwithannauracy  - .

433. ThemmlVacuumTests

Thethermalcyclevacuumtestsat~levelevaluateand~ tbeflmctionalpe!rfamance
ofeachunitundertbe~u~andnominalmodesofopentianwhileinvacuumandattanpaaancs

. .more extreme than p /

I levels are TBD;aRs deg. C (min.) / TBqaRs deg. C (Max).
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4.3. EMC VERIFICATION

43.1. EMC Performance Requirements

43.1.1. Conducte!dEm&&on

Theconductedemissiononeach’individualpowalineshallnotcxceedthe~asgivmbelou;.

4.3.1.1.1. HlRS/4DcsignReqirements

Conducted Emissions  on the +u( Volt Main Bus and +28 Volt Switched Telemetry Bus

,

Load Current Ripple

Thepeakto~~~~deoftbesteadysuueloadcurremrippleshallmtexcccd15mkThe
fundamemalf&qencyofloadcurrenttippleshallnotexceed1MHz.

Inrush Current Rate (Load Current Rate)

The  rate of change of load current shall not exceed 20 mA/ps.

Inrush Current (Transient Load Current)

Requirement per individual bus.

Exclusive of ins= turn-on,,  transient load currents drawn by the Wmuwnt  shall not exceed 150 96

ofthemaximumaveragesteadystatecurrem’drawnfromtherespective+28VMainbus.SteadyState
opaationshallbeanainedby’within30ms~omthestanofthenamieat.Awmimtisdefinedasan

event having a duration of less than 50 ms, non-repe&ive.  Steady State is defined as an event having a
duration of greaterthan 50 ms, non repetit&.

Requirement for combined 28 V busses.

Atnrm-on.thecombined~~drawnfromall+28Voltbusscsshallmtatceed3Amperespeak

Steady state operation shall be attained within 1 seoond  form the start of the turn-on transient.

Conducted Emissions  on the +28 Volt Pulse Load Bus

Load Current Ripple

The peak  to peak  amplitude of steady state load current ripple shall not exceed 100 mA This current_

ripple excludes repetitive current pulses treated by stepper motor or heater switching loads. The

fundamental frequency of the load current ripple shall ngt  exceed 1 MHz.

inrush Current Rate (Load Current Rate)

The rate of change of load current shall not exceed 30 mA/ps.

Inrush Current (Maximum Current Pulse Laad)

The maximum current pulse load shall not exceed  1 Ampere and shall have a maximum duration of 1
second.
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7-A
Thepealrtopeakamplitudeofthemeadystateloadcurrmt~~leshallnota

_T\wu by -. The funriampmal  fiXquaKy  of load
cumznt  ripple shall not exceed 25 MHz. .

.Inrush Ciurent  Rate (Load Current Rate) ’

Thei rak of change of load current shall not exceed 20 mAI*.

Inrush Current (Transient Load Current)

TransientloadcurrentsdrawnbytheinsaumentshallaoteJrcced125%ofthemaximum avaagesteady
state current drawn from the +I0 V bus. Steady State operation shall be attahi by within 50 ms f’rom

.
the start of the transient

Test methods CEO1  and CEO3 are used in accordance with 5 4.3.3. An oscilloscope with a current
probe (D.C. to 30 MHz minimum bandwidth)maybeusedirlli~oftheEMImetuspecifiedbythetest
method.

4.3.1.1.2. MJTOPReqiremems

. . .For instrument characterisation only. METOP  m4ftkinsuumemwirhthese

requirements.
_ ..

For the 28V Main Bus, Switcki TLM Bus and Pulse Load Bus, the fundamntal hquency  of load
current ripple shall not exceed 100  kH2.

IIelimitsfortheloadcurrentrippleare:  -

a) +28  V Main Power Bus : c 2% of the maximum average steady state current drawn by *

theunitfromthe+28VMainbus

h, + 28 V Switched -ILM  Bus : elm%,

C) +28 vPulseLoadbus: <6OOm%,

d) + 10 V Interface Bus : <3m%,  .

Conducted emission in the frequency range 30 Hz to 9 MHz. which may appear on +28  V Main Bus

positive and return leads in differential and common mode,  shall be within the maximum specified levels

of the Figure4.3.1.1-1.

Note : The  maximum frequency of 50 MHz has been reduced to the highest frequency (+ 9 harmonics)

used by the instrument
The Common Mode CE requirement is a specific METOP quirement.

IHwcl&cd.docl
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140

120

20

0
l.E+Ol l.E+02 l.E+03 1.E+o4, lJso5 lE+O6 l.E+07 l.E+08

lOliz 1kIiZ Freqmncy/Ez MHZ IOOMHZ

Fig. 4.3.1.1-I : Conducted EmWon  L&nit, NB, DM, CM, 28V Reg. Power Leads, PIM Insbwmtnt
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I 43.13. Conducted Susceptibility

Frequency Domain

Theinsaumentshalloperatewi~tdegradedperf~ intkpreNlceof sinusoidal noise coupled

intothepowerlinesbetweenthe~rangeu)Hzand15OlrHz:

+28VMainBus/28VSwitchedTLMBus  injec&dV&age 300mVpp

+28vPulseLoadbus i#ectedvoltage- kmvpp i-

+lO V huaface  Bus injcaedvohage 100 mVpp

ThetestshallbecondllctedaccardingnhethodsCS01  aIKIcs02ofAD4.TktestnKthodcs01  applies

forthefrequetlcyrangeof30HztoSOltHzandMmPUvlaCS02appliestothefrequeacyrangeof50

lrHzto15oIrHz.Thescapeoftestshallbeinaccardanceto~4.3.3.

Time Domain

The  instrument shall operate without  degraded perfortnamx when subjected to a seri.~  of transknt
pulses, 10 psec in width and PRF of 10 Hz applied to the power lines for 10 min. :

. +28VMainBus/28VSwitchedTLMBus  s p i k e l e v e l +lOV/-12v

+28VPulseLoadbus spike level +8V/-13V

+lO V Interface Bus spike level +lV/-IV

ThetestshallbeconCuctedaccordingmethodsCS06ofAW.Thescopeoftestshallbeinaccndance
to 0 4.3.3.

Special METOP  Requirement

;-GL For instrument characterisation  only. METOP assumes compatibility of the &munent  with these

-I,~ 1. Y.2 requirements.

In addition to above require~~~~~&  the HIRSI4 will experience a common mode sinusoidal noise 300

mVpp  in the frequency range 100 kH2 and 50 MHz. Ihe noise will be injected between :

the +28 V main bus return  line and unit housing, according to Figure 4.3.1.2-1

and the + IO V interface bus return line and unit housing. according to Figure 4.3.1.2-2
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EGSE

Fig. 4.3.1.2-I : Common Made Noise Test on the +28 V Main Bus

fur unit kstef

,
0

! iov I/f t
/ Ground -

,

Fig. 4.3.1.2-2 Common &de Noiw Test on the + 10 V Inte#ace Bus

- .
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43.13. Radiated Emission

4.3.1.3.1. Mil-std-REO2 Requiremellts

Broad-band and Narrow-band  radiated emission measuremcats shallbemadeoverthefrequencyrange

of 14 kHz to 2 GHz in-acuxdance  with Mil-Std  461/462  REO2 v. For the discrete ADCS

andSARp-3sensitivebandslistedbelow,~~~~adddisddesignalsshallnoteJrceeddo

dBmwhentestedinacuMawe with th methods of 5 4.3.i.3.2 below.

-59.458 MHz * 0.5 kHz 60.100 MHZ  f 0.5 kH2
141.360 MHZ f 0.5 kH2 142.900 MHz % 0.5 k?iz

282.733 MHz f 0.5 kHz 285.813 MHZ  t 0.5 kH2

371.921 MHZ f 0.5 kH2 375.972 MHZ * 0.5 kH2
624.925 MHz * 0.5 kliz 631.730 MHz f 0.5 kHz
743.841 MHz * 0.5 kHz 751.944MHzt0.5kHz

4.3.1.3.2. SARR,SARP-3andADCSReceiverChannelGuardLimits

Emission measurements shall be made in accordance with Mil-W-461/462  REO2  with the EMI meter

replaced by a MITEQ  preamp (AU-2A-0550 or quivalent)  aad a speurum  analyze  (HP 8566a or

equivalent). The insaument  u&r test and the associated clock and control signals shall have power
applied and the difference in the analyzer levels shall be noted for both white noise and spurious signals.

Thetestantennashallbetunedtotht~eofeachofthefourbandsbelow-Priorto~theactual

measurements, the test antenna shall be demated and the cable terminated in 50 ohms.. The  noiseIloor  of

theequipmentshallbeverifiedtobebel&thespeci6ed maximum level for each measureme!nt  level. A
guideline for establishing the resolution bandwidth is 100 Hz for both the -150 and -145 dBm levels, 1

kHz for the -125 dBm levels and 3 kH2 .for tht -100 dBm levels. The specified maximum radiation

limits for all discrete signals and noise power are listed below.

1 IHmhcd.doc]
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For instrument cbar~tion  only. METOP assumes  compatibility of the insrrumem with this

quirement.

Theradiatedemissionsinthefrequencyrange14lrHzto2GHzshaIl~cxcecdthelimitgiveninTable

4.3.1.3-1. t

Frequency  Rw9 EFleld Limits &f&k . .._

w#JV~) mcner .
lOkHz...2GHz +50 Covaed  by Mil-Std  461/462  RE02 *

2GHz...4OGHz +70

* : The requkments  of Mil-Std 461/462  REO2  are more stringent than tbe METOP RE limits

T&le 4.3.1.3-I : RI?-&  Fieid  Limit (NB, AC, EltcMcal Fieidb)

Radiated emissions in the METOP  payload and system receiver  chaud guard bawls shall SK% exceed

thelimitsdefinedherebdoW:

Freq=ncy  Range  (MHz) RadiahnLimit E-Fieldhvel .-
@ml @mvm Twbam

.1217 - 1257 N/A +21 GRAS

1565 - 1614 N/A +23

205 1.9 - 2055.0 N/A +9 SBS

5254.7 - 5255.3 NIA +24 ASCAT

Appli+ur@
400~500 NIA + 20 ~hUllChonlyto

5450 - 5825 N / A +61 active circuits of
HIRSH

T&C 4.3.1.3-2  : radiated  Emission Notches for HIRW4

.
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4.3.1.4. R a d i a t e d  S u s c e p t i b i l i t y

Theinsaumentwillexperiencearadiatedelecaic~doflVrms/mforfrequeaciesbetweenl4Wzand

lGHz,aad2Vrms/mf~frequencybaweenlGHzand18GHzTbetestshallbeQnewithatleast7

discrete frequencies  / decade. The radiated E-Field shall be amplitude mklulated  by a sine wave at 1

kHzwitiamodulalion&pthof509b.

.‘Ihe test method is defined in 5 4.3.3. .

III addition, the instrument will be exposed to the following levels :

Frequency

5.25 GHz

7.8 GHz

. 1.7013 GHz

468 MHz 14 VnWm I

137.1 MHz

1.5445 GHz

2.230 GHz

Level  TBc&@r

4OVrmShl

8Vrmsh

Modulation souree  hit

PlllSeWidttl=822ms, ASCAT
chilprale=-5Owms,

PRF = 4.94

Pukwidth=  10.32ms.
chixprare=f24kHhls.

PBF=4.94Hz

Pulsed 35 MHZ PRF, XBS
duty cycle 50%

2OVnns/m
I

Pulsed  2.25 h4Hz PRF,
dutv cvcle  5ocRt I

Pulsed1kHzPRF, I A-DCS

28 Vm&m

duty cycle 50%

Pulsed 38.25 kHz PRF.
duty cycle 50%

10 Vrms/m Pulsed4kHzPRF*
duty cycle 50%
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431. EMC Analysis

TheEMCoftheHIRS/4shallbecharacterisedbytestandtestdiscrepancieswillbedescribedbythe

Instrument Supplier. METOP  will fimber assess the impacts on METOP  @oxmance.

MagneticMoment

lIiemagneticmomentsshallbedeamhedbyanalysisortest.  .

433. EMC Tests

EMC tests shall  be performed in accordance with ML-SD-462
P

.

Compliance with EMC rqifements  shall be ckm onsuatdonallmodelsdeliveredtoMETOP.

The Radiated Emission tests are applicable on all models delivered to METOP.

The Conducted Emission tests are applicable only on the first instrument model  delivered to METOP.

1 IHwhcd.doc]
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4.4. ELECTRICAL FUNCTIONAL VERIFICATION

In general,  the test which are described  here below  are performed  to axerUin  the instrument functional

performances and culminate with the h.isuument  calibration,

Asregardsthetestspafarmedaftadelivay,theyaredescribadinQ5andmainlydealwithinstnrmtnt

health checks performed both at ambient and in thermal vacuum environment.
-

4.4.1. Electrical Interface Tests ~. .

Ingeneral,~~~tthe~build-out,cvayimafactisthnoughycheckcdtoeasurethe

compatibility,  the adequacy of the electrical hXerface& in propagation from the wwx output / input up

to the instrument electronics outputs to the spacecraft on-board equipmeat,  for the basic ChIlitry  and

signals : power, measurement data_ housekeeping data, commands, clocks, sampling signals...

Fromasystempointofview,theessential’aepisthemeasurement ofthespaa%x&interfacesigmils

andcharacteristics.Theaperationalmodeofthespaceaaftsysvmshallbesimulaiedtoasccrtain

interface adequacy : special  attention is to be paid far the commaml andacquisitiontimhlgandcircuit

loading should be represemat.ive  of the on-board characteristic.

4.4.2. Functional Test

It is the sole responsibility  of tk hwument suppliertodefineandverifytheproperfImctions.oftk

insuumentpriorto~vaytoMETOP.Thistypeoftestsaretailaredtothe~cinsaumm’
function verification and they serve as instrument health checks that are performed routixly  throughout

the instrument development progmmme.

4.43. Perfotmpnce  Test

It is also the sole responsibility

performances of the instnrmem

OftkInstrutmxn Supplier to define and verify the ultimate mission

prior to delivery to METOP.  This type of tests are tailored  to the

specific  instrument performaxes and they are achieved ultimately with the insaumem  calibration which

requires  a rather sophisticated and controlled test set-up.

A subset of these tests may later constitute the system performance test with a reduced on-ground set-

up. A go / no-go approach is preferred at system level (PLM and Satellite), due to the complexity of the
test set-up and the AIT schedule limitations.

Calibration

It is the sole responsibility of the Instrument Supplier to calibrate the instrument prior to delivery to
METOP.  Recalibration, if deemed necessary, will also be under the responsibility of the Instrument
Supplier. The calibration data shall be made available on-request for the preparation of the system
integrated instrument performance test.
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APPENDIX : INSTRUMENT ACHIEVED QUALIFICATION STATUS

Vibration Test : High Level Sine Sweep

Vibration Test : Sine Burst
.

The instrument has been  subject to the folkking  Sine Burst emMm&nt  :

Sine Burst Test Levels

Allthreeaxes

Q Test level : 19.44 g
U
A

Frequency:3OHZ

L Durati0n:0~sez4md

A.
C
C

All.tbree  axts
Test level : 15.64 g

FrcquenCy:3OHz
J.hxcation  : 0.5 second

Vibration Test : Random Levels

The insmunent has been subject to the following random environment :

r

QUAL.

&

ACC.

Random Vibration Test Levek

F=w=Wwe Power  specaal  Density
0-m g2fi

20 to 2000 0.023

overall  level : 6.8 g nns

Duration 1 min per axis

.
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5.1. INSTRUMENT GSE DESCRIPTION

5.1.1. Bench Test Equipment

Data Analysis PC

I
--_-_-_-_-_-__--___,_J

AA
I

Ti3cu
A

s+r
Computer 754.-

ha!

Instrument  !
Interfaces 1:

Nate:theT~co~lunitoftheTBcuisnotused~benchtesting.

Figure 5.1.1-I : Bench Test Set-Up

The HIRS/4  GSE consists of the following items

a) A Traqortable Bench  Check Unit (TBCU)

9) Lifting fix& (AD13)

Bench cooler (AD12)

I

rheTBcucontainsthepowersuppliesfartbeinsaumem andallinterfacestotMiIRS/4.Adedicated’
mwork card  will be installed for communications with a wurksration  located in US (see 5 5.2.4.6.).

:orbench~tingatambientabenchcoolerwillbemnrntedtothtinstnunem.Therrlevantrmunting
nterface  is the insuument radiant cooler vacuum housing. This device brings the HEW4 radiant cooler

emperature down to approx,imateJy  95 K. There will be a stand alone controller on the bench cooler

hat will not interface to tbe TBCU.

L standard laboratory light  same will be available for testing the HIRSI4  under ambiem presure

onditions,  with the bench coola atta&ed to the insuumwu (visible channel only, TBCd. The source
onsists of a standard laboratory integrating sphere and is provided by ME7OP.
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1.

2.

3.

4.

Standard labommryintegrating  sphere (TBDrrm).

This item could be identical to the one for AYHBR.0.

General mechanical tool set and support

5.12. GSE for Integration with PLM OCOE

5.1.2.1. Ambient Testing

Underambientconditions.thesameset-upisusedasfnbencbtcstiogarcepzthattheinsrnunemis
operated via the PLM EGSE. For fur&r details see 0 5.2. Figure 5.1.1-1 shows the configuration  for’

instrument level testing (bench test) and Figure 5.2.1.1-l for PLM level testing. Sufficient clearance,

accessibility of the &uumentcoolaswiththebenchcoolerneedsareTBc~.

5.133. Thermal  Vacuum  Test@

For thermal vacuum testing, the following target will be used(provided  by the Instrument  Supplier) :

l Radiant  cooler  target (TBCm)

In thermal vacuum tests, a vacuum chamber shroud panel cooled with LN2 (80 K) will be used as the

radiant cooler target. This target will provide tl~ proper thmnal  inputs for the operation of the radiant

cooler. lhe distance and size of the shroud panel with respect to the iustrument  patch shall be such that

the patch can be adequately cooled (approximately 115 K see RD9). This temperature is required to

obtain useful data to check IR detector aliveness.

No other external target is baselined for use during TV testing. Back-up consists in Instrument  Supplia

provided radiant cooler target (KDlO).  to be mounted in front  of the instrument radiant cooler.

Only the Instrument Supplier provided targets are controlled by the TBCU.

The TBCU will carry out the insuument  digital A data process@.  The interface between the HIRS/4

TBCU and the METOP N-DAPB shall be via a LAN as defined in 5 5.2 below.
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Conminers  shall be supplied for shipping and wage for each of HIRSI4  delivaable  iasaumms,  to

provideforallstarageofinstrumentsattbeMEToqintcgrationandtestsites.Theinstnunmtstorage

containers will be sealed and back-filled with dry N2 to one ahno@we.

Scan cavity and radiative cooler prowtive  cowxs  and amrnxca dllstcapsshallbeLdehxedwitheach

instrument. htahtior~  and removal ~KWAUR~ shall be in afxwbcewirhTBqw.

5.1.4. !k&Contahed  Special Test Equipment

Thebenchcwlerisastand-alonesystan:~suvteditwill~~~ymaimaintheinsaument

detectorsattheproper~~Thebezlchcoolerhasm,~~decaicalimafaceswiththe

METOPOCOE.
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5.2. INSTRUMENT GSE INTERFACES

52J. Interfeces  with PLM OCOE

The confQuration  of HIIW4  test equipment within the overall ‘&e&a equipmatt  far the METOP

payload module is shown in Figure 5.2.1.1-l for the at&i-  test anif~@ation  and in Figure 5.2.1.1-2

a  -_--------“---‘__“_~~~~~~~

r-5 Tra ortable  Bench ;
I 2
I

Chec Unit ( T B C U )  ;7
1 I
I. I !
! I
I

Temperature I

I TBCU
r Control Unit ;

I Computer I

f .I
II I
I

Inst7wment  1
I1
:_____

Interfaces j

--------------------~~~~~

DAPB (N-DAPB) and the

The  Temperature Control Unit and the Instrument Interfaces unit of the TBCU are nat used

PLM testing at ambient.

Figure 5.2.1.1-I : HIRW4 Test Set-up in PLM Conjiguration  (Ambient) r
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ata Analysis PC

~‘~“~_~~-_~“--~--~~~~-----~~~~

; Thewnal Vacuum Chamber f
t Iti I

I
-I

I
t Temperature , T

Cmtypl  r&Bit d
TBCU

Computer i n !

i

iI

53.13. stimuI~eedbaek  Equipment  Inteaee

5.2.1.2.1. Physical / Ekcuicd Interface

For ambient testing : Not applicable.

The bench cooler is a stand alone system.  once started  will

ckztectars  at the proper temperature. The bench coola has no

exception of the power source.

The  standard light source is also a stand-alone equiptnent.

For TV testing : Not applicable.
If used. the cooler target will .be directly acquired by the TBCU.

5.2.1.2.2. Rotocol  Interface

Not applicable.

* Only as a back-up

Note : The  instrument Interfaces unit of the TBCU is not used during TV testing.

Figure 5.2.1.1-2 : HIRS/Q Test Set-up in PLM TV Con&u&ion

rat set-up in TB is TBb.

automatically  maintain the insmmm

external  ektrical  interfaces. with the
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5.2.1.2.3. %iIUUlUs/Feedback  Dim Handling Requirements

The target temperature data (if the  Cooler Target is used) will  be acquired and processed in the TBCU.

The data shaII be forma&xl  into staxxhrd  CCSDS source paclrexs  and transfezred  to the N-DAPB for

archiving purpose. No processing of the target temperamre  data in the N-DhB  is reqded.

52.13. Interface  with  I n s t rumen t  providedDataI’roce&ngEquipment  I

5.2.1.3.1. Physical/Ekaical  Interface

The HIRW4  measurement data shall be made available to the TBCU via a 1W10 Base-T Ethenet

LANinterface.

5 . 2 . 1 . 3 . 2 .  ProtocolIntezface  .

For support of the measurettmt  data pmcessing.  HIRS/4 related hou&eeping  data, like digital “‘B” and

analogdata,aswellasacapyofinmunemrelated~scmtothtNIU,canbemadeavailable,
ForAl  communication between the Wtrumem  data processing  quip- and tbe METOP provided N-

DAPB, standard CCSDS source packets’shall  be used as unique protocol data units.

5.2.1.4. Measuremot  Data Evaluation

5.2.1.4.1. Instrument Measurement Data Format Definition

The instrument measumnent  data format is defined.in  3 3.3. The data is acquired by the NIU in a cyclic

mati according to the timing specified in 0 3.3. As an each HIRS/4 source packet at the

output of the NW will contain the same data in the same sequence.
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The overall source packet layout is defixd  in Figure 5.2.1.4- 1 below. The  insflunent  murement  data

format as defined in 0 3.3 presents the user data space.

PACKET PRIMARY HEADER

(6 0-W

Packet Identification

(2 -1
version Type sec.
Number Indic.  Header

Flag

3 bits 1 bit 1 bit

16 bits

APID

11 bits

16 bits 16bits

PACr(ET  DATA FIELD

(2304 oa)

See Q 33.3.

Figure 5.2.4.1-I : HIRs4 Source Packet Lazy-Out

Primary Header Field

Packet ldentificarion

The Packet ID Field  will follow the following format :

Pa&et
En-or

chntrd

(2 -1

16bits

Bit Position SubfleldNarne Setto Code

0..2 VersionNumbex ‘Vesion  1’

3 .W~=tor ‘TM’ 0

4 Packet %ondaly I+adexRag - 1

5.15 Application Process Identifier ‘HJR!W 38

(APID)

Packet Sequence Control

The Packet Sequence Comrol  Field will follow the following format :

Bit Position Subfdd llpme

O..l sesUe= nag

2..15 Packet Sequence count

Setto

‘Unscgmaned’

Incremented for

&packet

Code

11

!kquential  binary
continualscolmt

Packet Sequence Count  is a method of counting the number  of packets g-ted by the application.

his significant parameter is a sequential count of the Packet Sequence Control Fields. This field will
itartwithavalueofteroand~~to3FFF(HEX,or16384).Atthispoimitwillroll_ovaand
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contire  again &om zero. The count will re-start from zero afux power-oa  No reset of the count is
allowed before reaching 16383.

Packet Length

Thisfi~dcontainsabinarynumberwhich~~toinPntifythelengthoftbeUsaDataaodPacket
Error Control fields. Its value is defined as follows : number ofmtet.wfthe  hcket Datajidd  -.l.

Padcet Data Field

The  Source Data field is split in three parts.

The third part is the Packet ErrorControl  (PEC) field that cons&s  of a Cyclic Redundancy  Chksum

(CRC), computed over  all the octets corqmhgthepaclrets.exceptthePEC.Thegelrratarofthe
polynomial is : G(x) = xl6 + xl2 + x5 + 1.

5.2.1.4.2. Reference Data Presentation

Foreachoftherelevanttestconfigurations.ie.withtheligfitsource/benchcodaforfunctioaaltests
at ambient pressure, there  will be a reference data set available obtahed  from the insaumnt  leyel
check-out. Repnxentarivity  of ambient conditions refuxxu  data set far IR &am& is TBb.

For thermal vacuum test, the reference data shall be gmexated  emulating at instrument  level  the

conditions at PLM level.

The instrument GSE software  shall be capable of delivering the ref=ence  data, obtained  during tests  at

instrument level, on a computer readable medium, in a format that can be imparted  in the Core EGSE

local  data  base.

5.2.1.4.3. Data Comparison Requirements

Actual nxasurement  data from the instrument. including radiometric data,

reference data sas, inside the TBCU, according the re@iremans  of NASA

hall  be checked  against

(‘I’BD).  The  sofwiue  for

5.2.1.4.4. Data Processing Algorithms

. All required data processing algorithms shall be hcorporated  into the software  supplied with the
insqument  TBCU.
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5.22. Interfaces with the PLM On-Board Equipment

5.2.2.1. Test Harngs  and Connectors

Not app~cable

5.233. Special Test Adapters (T-Junctions, Break-Out Boxe!s) . -

HIRS/4  to PLM avionics interfaces are all via.stanckd  sub-D type Cormeaars,,  ti&efaz ti special .

adapter is needed from the instrument. Connector types  are &dined  in 3 3.4.4 and 3.5.4. Conmztcx

locations on the instrument are illusuated in interface drawing from Q 2.1.4.

The HIRS/4 insnument  is supplied with co- savers.

5233. Stimuli Source ConBguration  /Arrangement Requireruat.

533. Interfaces with other PLM GSE

N/A

5.2.4. Interfaces with AIT and Launch Site Facilities

5.2.4.1. Mains Power

Thebenchcoolershallmatetotheinstrumentradiamcoda.Thearranganenndthe~codatotht
instrument radiant cooler is TBb.

During bench tests and PLM ambient tests. the METOP supplied light saurce  shaIi be placed in front of

the scan cavity. The exact atrangement  is TBqW.

Instrument test equipment will be operated from mains power via a METOP-provided

uansfolmer  with the following ollqnlt &rac&lWcs:
isolation

Voltage : 230 V AC (* 10%). 10 A max.. single phase

Frequency : soHz+1  Hz

Power  plug standards used within the METOP  project for 230 V is DIN 49441/C&7.  power sockets

DIh’  49944WCEE7

The actual estimated steady state power consumption of the instrument  is as follows (@ 230 V) :

- TEKU: 4.9 A m&R

- Bench cooler : 8.0 A

For the HIRS/4  GSE, two single-phase isolation transformers are required one for the bench cook ad
one for the rest of the GSE.
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53.43. Cooling / Thermal Dissipation Requh’emenfs

The HIRW4  GSE has no requirement for additional cooling provisions beyond namral  convection.

5.2.4.3. Purging Gas Ftequirements

Afterambienttestingwiththebenchcoola corlM%dandin~~whentheinsrmmmhasbeul.
broughtbacktoroomtemperanne,6lirresofdryGN2isrequiredto~-~theradiamcoda’-~
housing in order to avoid condensation  OXI&?  &ectors. ’

53.44. GN1 / LN* Supply

For back-filling of transport and storage m GN2 pa Fed. Spec.  BB-N4Ub  Type 1, Class 1,

Grade A or equivalent shall be used.

For bench cooler purge valves, GN2 per Fed s~r&rd,  cx equivaleaU,  shall be used.

The LNz (80 K) consumption during bench cooler operation is vy 10 litre&mur.

During thermal vacuum target operation, LN2 consum@onis  :

0 Radiator target . 10 litres/hour  (back-up)

5.2.4.5. Test Chamber Wall Feed-Through Panels

TheTv-chamberfeed-ttaaughpanelsshallprovide2LN~(8OK)duasfathcradiantcoolatargez.if~
used (Note : The  number  of feed-through  ducts may possibly be reduced by running some targets in *

series.  This approach will need to be proven by analysis)

3 electrical feed-throughs for K-type thumoawple!sand8elecaicalPRT’sareDE&edintbechamber

panels. TBDHul  electrical feed-throughs are rquired  for the radiant cooler target heater lines, if used.

5.2.4.6. Public Data Net Communication Requirements

TheMETOPAITaadlaunchsitefadliticswillprovideacccsstoapublicdaulnetworkinordato

enable data exchange with the Insaumem  Suppliers for off-b data evaltion  at the HIRS/4

lnscnrment  Supplier premises.

AsabaselinethefileUansferproccdurcs(FTP)viaINTERNETwillbeusedhowevaothaTCP/IP_

applicauon  layers via INTERNET and / or modem can be discussed. Reqirements  are TBb.

53.4.7. Physical Interfaces

For set-up of the bench test equipment an area of 20 m2

temperature and humidity controlled class lOO.ooO  clean area.

asaminimumshallbeprovidedina
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5.3. INSTRUMENT GROUTUD OPERATION REQUIREMENTS

53.1. General

Insmwentoperationalconsuaimsarepresenteding  1.4.1.Testpro&wesmaydeviarefrom’these.

Insaumentmodesandin-orbitoperatioIlsaredwxibedinQ  1.4.and15.

HEY4 telecommauds  are desaibed in 5 3.2.2.

Forthegrouadoperations,theackaowledgememofthecolnmandsby’theinsaumemisdoneusing
Analog Housekeeping and Digital B data from the i~nune%  as described in 4 3.2.3.

Conditions for Testing

Ifasolarsimulatorisillumiuat@the’ ~thescanme&auismmustberunning.

TheEl~onicsONco~,wheatheradiamooolerisatambian tempaature(IR~patch=
cooled), must not be sem, to prevent potential deterioration  of the IR detectors (on-~ critical

aunmand).

53.3. CommandandControlSequena!s

The  testability of the insaument  depe&  on the usage of stimuli and cooler equipmeW  as outlined in
Table 5.3.2-l below. Ccmunand  and control sequences will be ix&W in the c&k-t software  of
the METOP overall check-out  equipnnznt  in terms of control files for automated testing. The  control-

fileswillensurethattheinstnunentisoperatedandtcsttdinaccoadancewiththeobjectivesgivenbelow.

Control files will be coded ou the basis of test procedwes  prepared by the METOP  AIT team following

inputs from the IlSmmwlt  supph,  and checked by the IxMNment  supplier.

Control files shall take into acanmt the g&c operation requiremems  givm  above, and the special
requirements for ambient  and TV testing given in e following subchapters.

1 [HwsSrd.docl
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Test
Obiective

Command
Halldihlg

HK
reiemetry

Check

Sf=
Motor

Weration

Filter
wheel
Drives

Noise performance  data and
Visi bie Not applicable Co&se caiibration check against coarse caiibration againsi

Channel (not aurhorized) data bashed at immment  icvei data baselined
Data (Note2) at instrument level

(view of chamber interior)

infrared presmctofdataaudnoise Resenceofdataandnoise
Channel Not applicable performance check against data performance check against

Data (not authoxized) ba!xhlCxl d a t a b a s e l i n e d
at insuument level at instrument level

;olc 1 : excluding the Electronics On command that  switches the IR channeis on. and all commands

involving the IR channels.

PLM Eiectricai Test

S/L Test

No external  stimulus

No cooler

Ambient pressure

verification  of
commaudaccepance

andexecution
(Nate 1)

TEST CONFIGURATION

Incoming Inspedion

PI&WgllltiOIb PLMTVTest

PLM Eiectricai Test (TBC&  -

!i/L Test (TBC-)

_ Standardiab.i@htsomxx  ’ ooiy,  inte!rmti  target$
(Iw-& ICT)

Bench Cooier Cooied  Shroud Panei

Ambient pressure TV Cond.

: Verificalioll  of cammand acqxawc~extcution

Monitoring of HKteiemetty  data
against pre-defined  limits and change of commamis

Functional check

Functional check I -1paiOd
Inonitorche!ck

kxe 2 : the HIRSl4 design dissliows the switching of the visible channel apart from the IR channels.

:otf! 3 : the TB test is not dealt with in this table since it is not relevant to instrument performance

UXS.

Table 5.3.2-l : Test Objectives Versus Test Gmfigurations
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533.1. Ambient Conditions

Operation  of the insaument  under ambient conditions is subject to the following constraints :

1. IRdetecurtemperatur~asdetumkifromtheextemkdjutchtempaature tekmetq,shaAdnever

exceed 35 deg.  C.

2. Patchtemperahlreshouldhemaintainedtopreventcondensatioh.’

(I) Initial Sequence (to assure that each instrument section is reset properly)

1 )  hXmmlentoFF

2) Fllter Housing Heater OFF

3) Patch Temp. Controller OFF

4) Filter Wheel Motor Normal

(2JSwitch-On  Sequence

1)
2)
3)

4)
5)

6)

7)

8)

9)

10)

Pumpdownthebenchcoolertoapressmeof  lU’Torr(= 1.33 lo-‘mbar)

InsmunentON

Scan Motor ON

Ftlter Wkel  Motor ON (Offmode)
Turn on cooler heater (decontamination), maintain  for 6 hours min. Dekctar  temperature

shouldbemonitorcdandtheheaterturnedoffifdetector~35dcg.C.

After 0.5 hours, mm off cooler heater. Cool until patch reaches operadng  temperature. c

Filter Housing Heat ON

Electronics ON. Allow time for patch temperafllrc  to stabllise before taking measurements.

Patch Temperature  Controller ON

Calibration Enable

I Remark : in case IR channels are activated at ambient without cooling, there is no damage to tbe HlRS/4
assoonasthepatchtemperanPetelcmetryis~ow35deg.C:thislimitstbeactivatiaoafIRchannelsto
maximum 2 minutes starting from nominal temperanne  range.
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Remark : With no bench cooler, use only steps # 2.3.4.7.9 and 10.

(3) Switch-off Sequence

1)
2)

‘3)

4)

5)

6)

7)
8)
9)

10)

11)

nrnoninsmlmentoutgasheater.

Tumonbenchcoolerheate!r

Bringbenchcoolershroudtoroom temperaturc,bdqg.surethatthistemperaturedoesnot  _
excee4dIRdeteimrtempesam-e.

waituntilatltemperaturesreachrcxrmtemperatlrre(note:patchmaybe30&g.C)  --

C o o l e r  H e a t e r  O F F

EleclronicsoFF

Patch Temp. Controller OFF
Scan Motor OFF
FllterWheeIMotorOFF  : .

Instrument OFF

Back fill to amblent  pressure,  @IQ dry N2.

Remark : With no bench cooler, use only steps # 6.7.8.9 and 10.

532.2. Thermal Vacuum Conditions

Operation of the instrument in thermal vacuum is subject to the following consuabts  :

1. IR detector temperature. as de& . xl from the extended patch temperature te&%nq,  should never
exceed 35 deg. C.

2. Patch temperature  should be maintained to prevent condensation.

Thec~ladoorwillmxmallybeclosedatthesutrtofpunpdownWhcntheplmpQwniscompleted

the outgassing heater must be turned on before starting to Cool  the radiant cooler shroud and target.

~~hourSafterthe~~KheataistunredOnand~the~Ktar~etisfu~~~cooleddown.the~~K

doormapbeopened.Whentfiedooaisopentheoperatingmodecommandseguencemaybesent

The normal operation mode and switch-on sequence for vacuum and end of vacuum opaation  is as

follows(theseprocedurcsareintendedasgeneralguidelines;theprocadurcswillbespecifiedinthe

operation manuals supplied with the GSE) :

(A) Initial Sequence (to assure that each instnunent  section is reset properiy)

1) Instrument OFF

2) Filter Housing Heater OFF
3) Patch Temp. Controller OFF

4) Filter Wheel Motor Normal

(B) Beginning of Vacuum Test

I
1 )  Pumpdownthechambertoapressurtoflessthan10~smbarandconfirm

1 IHm5vd.dorl
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2)
3)
4)

5)
6)

7)

8)
9)

10)
11)

Instrument ON
Scan Motor ON

Rlter  wheel  Motor ON
Tklrnoncoolerheater(decoxWnilWion)andconfllm
Cool shroud (or cooler target) to operating tempemture.
Afta48hours,turnoffcoolerheater.Deteaartempaatureshouldbemwitaedandthe

heatertumedoffifdetecmrtemperature’reache!s35deg.C.

open cooler door

ElectxmicsON

Patch Tern- Controller ON
Calibration Enable

(C) End of Vacuum  Test

1)
2)
3)
4)

* 5)

6)

7)

8)

Electronics OFF

Patch Temp. Controller OFF

Scan Motor OFF

Filter Wheel Motor OFF
Turn on cooler heatex  (decontamination)

Bring shroud to room eature, being sure that this KqxramredoesnotexceedIR
detectc~temperamre.
Instrument OFF
Back fill  to ambient pressure, using dry N1.

. :

Note : it is recomnxzxkl thattheooderheatersbeturnedonduriagwann-uptoprmntthecoolafrom
becoming contamhted.

533. Hazards I PrecautkblLs
.

Assure adequate clearance exists far coola door deployxmmt.  The cooler cover shall be removed prior to. .

ckplo~inp  the cooler  door.

Pcrsonshandli~thcinsmlm ent  must wear ESD dissipating smock. caps and gloves as a minimum. ,

Proper caution should be obsaved  in maiat.aining  clearance arumd the instrumcnt  whez~  removing the

handling fixture.

‘he instrument is an ESD sensitive device.

Remove co~ector savers before restoring the instrument into  its shipping COntaineL
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5.4. INSTRUMENT ACCEPTANCE AT AIT SITE

5.4.1. Unpacking/Packing and Handling Requirements

FOrallinstrument~aadmtU&igthedelivaedhaadlingiiXtUreshallbeusedThe~

. I
shall be handled only with anti- static gloves .

. 1
5.41. Incoming Inspection ‘_

The~~inspectionstartsassooaasinsaumemequipmemarrivesattbc~ti~site.Afvr

unpacking under cleatroom conditions, the following will  be w&d out  :

a Visual  bspection  of Instrument and GSE

l Dimensional /flatness check

0 Units Weighing

l Ben&Testing

Bench Level Tests

Pricx  to installation and to the PLM and electrical integration with PLM avionics, the instnunents shall

undergo a bench level check-cwt  to demonsuate  aliveness  and m rcadincssfathesubsequent

system level AIT activities.

The instrument  will be set up on a test bench (e.g. a table with conductive surface) and shall be ‘

connected to the insuument  test equipment and bench cooler. Thea  a series of c&k-an  activities shall

be carried out as required to validate the instrument readiness (including visible and IR channels).

The’test  equipment (e.g. a portable bench  test equipment) shall be provi&d by the Instrument Supplier

and shall reside at the PLM and satellite AIV sites to support &munent  troubleshooting if xcessary.

Operation of the instrument and its bench test equipment is done by the Ixwument supplier team with

suppcxroftheMETOPAIVwamin acco&xe to the foIknving  instrunxnt-provided  procedures and

manuals :

Incoming test procedures (incl.  pass / fail critexia)  : TBDraR

Test equipment handling and assembly e : TBb

‘Ibe test configuration is as per Table 5.3.2-1.

5.43. hstrument  Self-Compatibiity  Test

N/A

( IHws5~cd.dacl
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5.5. INTEGRATION ON METOP

55.1. Prt+Integration

priartotheinstailationintbePLM,theinstnunemwillbe~~withtbeNIuaadpartsofthe
NIU test equipment as well as the power conditioning unit Tht  wrmqxW@  set-up of on-board units

andgn>undsupportequipmentisshowninFigure55.1-1.

The  purposes of the pre-integration activities is-to verify electrical inwfaces  between insuuments and

NIUandPCU,todeWJpinstrument specifictestsequesxxs,andtorefineandvalidatetheDAPB
operation separately from the PLM level AIT in order to reduce the overall integration  time.

The physical axrangement  of the instruments during pre-mteSrauon  will be on desks with conducdve
surface. The interco~on  to the NIU and PCU is accomplished with a METOP  provided test cable
harness. Pre-integration activities are done in a clean room environment as quired. .

After  completion of the pre-integration activities the insauments  together with the NIU and the PCU

will be installed in the payload module. An abbreviated electrical Wegration  and part of the ISTs are

then repeated.

The test configuration is as per Table 5.3.2-l.

55.2. Mechanical I Thermal  Integration

The instrument mechanical /thermal integration includes the following activities :

Physical installation to associated PLM panels according to agreed procedwes  including thermal
insulation/filling and other

Mechanical adjustment as required

installation of thermal fillers / insulators as required

Mounting of thermal blankets

Bonding measurem ent between equipment case and PLM structure

Mechanical integration of pre-integrated instrument panels to the payload carrier suucture
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Note : The  Temperature Control Unit and. the InsanunemIMaf~unitofthcTBcuarenaused

during  PLM testing.

Figure 5.5.1-1:  HIR9’4  Tes!  Set-Up  in Rdntegration  Configwcrtion

5.5.3. Electrical Integration and IST’s

The electrical integration of the instrument is done after the integration of its

electrical integration of the h6ummmt on-board equipment is twofold : to

GSE. The purpose of the

verify that the interfaces

between the instrument and the PLM avionics are & specified, and to accomplish instrument operation

commissioning within the PLM environment

The  following activities are carried out for electrical interface verification :

fnsrrumenr  Gro~cnding  / lsolarion  Check : before mating any -or with the system harness, it is

verified that designated grounding pins are properly  uzminated  to chassis, and c#hcr connectmpins  are _

isolated. .

Safe?  Check : it is verifieQ before connecting the system hanuss. that there is no unexpected

dangerous voltage, nor a short to chassis ground

T-Junction  Tesrs : instrument con~~ors  are mated with the PLM harness OX by oae via T-junctions,

which allow measuring signal characteristics. Power conm~~ors  are mated first, followed by command

interface connectors and telemetry interface connectors. The iastnunent isoperatedfromthePLM

Command & Control Block (CCB) by sending commands manually. EssenW  signal parameters such as
rise/fall times, signal levels; signal timing, inrush currents and power consumption are reccrded  and
compared against expected (ICD) values.
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Theinstrumentelectricalintegration~~~willbepreparedbythePLMAITteamonthebasisof
inputs from the Instrument Supplier, and reviewed aud supported by the Instrument Supplier.

AninsuumentISTwillfollowthevaificationoftheinsaumemimafaces.Thepurposeofthistestisto
perform a reference Went  check-out in the overall system envhnn&

Theinstrumesltwillbeoperatedinall~eleVammodcsinclUdingdegraded~aadredundaacy

adivation.FullinstrumentoperabilityvalidationisachievadintheIST.Tbisannprises bauhexnl

boardequipmentandthegrauadsu~equipmentandchcck-art~Itisu,be~thattht’

check-out softwtie,  at least the AIT data base with the TWI’C  paa defhitiians  will  be re-used
during mission operation. Insaumentspecificcontrolflleswillbe~andvalidatedintbeIST.

In addition to the above objectives, the IST swes to produce refa data sets for the subquent
environmental and system function test programs.

The test configuration  is as per Table 5.3.2-l.

Opaatio~ofthe~withthe~~laattachedwouldallowthe~~ofthtIR

detectors. This teSt set-up requires free access of the be.& cooler to W radiative cool=  of the
instrument with neighbourhood  ipstrumems  (AVHRR/3,  IASI) adjacmt_  Feasibility  of this set up is

prehtly TBCm  due to compatibility  between bench cooler physical envelope and PLM configuration.

55.4. In&ration  of GSE

5.5.4.1. Integration of GSE with the Flight Equipment

N/A

5 3 . 4 2 . GSE Integration with PLM OCOE

The EGSE  integration is.done  price to the integration of the on-board equipmax. Duriug this activity,

the instrument provided test equipment shall be conaected  with the METOP  provided PLM EGSE.
Generally, EGSE integration basically consists of an end-to-end communication chxk to chxmstrate
full operability under control of the Command  and Control Block (CCB).

The instrument GSE integration procedures will  be prepared by the PLM AIT team on the basis of.

inputs from the Insaument  Supplier, and reviewed and supported by the Insaunient  Supplier.
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5.6. INSTFWMENT OPERATION CONSTRAINTS DURING PLM & S/C SYSTEM

TESTS

5.6.1. System Environmental Test Levels

Gmlmdopxationoftheradiantcoolerdoor: . .

I)miag  all METOP intepation  and test pqpamme,thesolenoi~rekaseshaUbelimitedtoataalof:

1timewithoutsbockdamping

uIllimitedwhenmanual~ng@rocedureTB~).

5.6.1.1. StructuralTests

DuringtheactualvibrationsthesEanm~andthefilterwbeel~veshallbeswitchedoa

For vibration testing the following items shall be removed from the insmmxs  :

- scan cavity dust cover

- cook dust COVK

5.6.13. Thermal Tests

For thermal  vacu&~  testing the following items shall be removed from the insaument  :

- scan cavity dust cover
.

- coder dust COVK

5.6.13. EMURFC Tests

For EMURFC  testing the following items shall be removed from tbe instrument :

- scan  cavity dust cover

- COOlK  dust COVK

The maximum magnetic flux  experienced by tbe instrument shall not excezd 2.0 gauss and the

instrument shall not be exposed to a radiated electric field greater than one voltinxtex  far frequencies

between 150 kHz and 500 MHz.

1 IHm5rd.docl
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5.63. Function and Performance Tests

The following descriptions shall provide a better understauding  of the system level tests and are to be

llnm as for iuformation only.

I
The te& con&uration is as per Table 5.3.2-l.

5.6.2.1. System Functional Tests (SW

Thcsystemflmctlonaltestwillverifytbeovcrallsystanperfnmaace audoptSbilityinaseri~‘of

mission relevant m&x Back up modes,  &gracW  nxxies  and mDde  trausitia~  wiII be included  The

SFT procedm will be composed of control ftles  which have been vaIidated  dming  ISl”s.

5.623. Special Perfonmnce  Test (WI’)

SPT’s  serve to execute specific performauce veM.ications  iu the OvQall  system  umfiguration  for all
those parameters which have contributions  from more thau one subsystem or far test cases which

require a special set-up and operation comiltlou.  A typicaI  example is a bit crrot performaxe te!stwhich

involves elements of data acquisition,  formatdug  and uausmission.

FortheinstrumentitisassunMthatfuIlpuformance hasbeendemoIlstratedaspartoftheinsWuaS

acceptance test program, and therefore no instrument speziiic  performance testingisrequiredonsysteni
l e v e l .

5.6.2.3. Abbreviawd Functional Tests (AFT)

The abbreviated function test is composed  of a subset of control files axrl procedures from the system
functional test. Its purpose is to -ate system integrity after majar  set-up changes and afta

transpon.  No rxasurement  data evahation  wiIl  be ir~~luded  in the AFYs but ouly a verification  that the

measurement data streams are present. lhrefore,  no instrument stimulus gmeration  and feedback data

acquisition will be done.
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5.7. INSTRUMENT CONSTRAINTS ON GROUND ENWRONMENTAL

CONDITIONS

5.73. Launch site

Temperature, humidity and cleanhness  conditions to which the inswmem  is ex@ while at launch
sitearetobeequivalemtothoseofthe~site.Scancavityandcooladustcovasshatlbeinstallcdat

alltimes.Intheevemthatthesecovasareremovedforaniospcctianofthescanmirmror~ler~  .

surfaces, the insuument  shall be in class 100.000 or better clean area as defWd  in FED-STD-209B. In

theeventthatitmaynoQbepossibletomaimainthtenfirelaunchsiteareainwhichtheinsmunentis

located to the clean conditions given above, the insaument  shall be bagged to prevent contam@tion.

5.73. T~pOIWiOlb

To avoid damage to the inshument.,  w&n not yet integrated to the spacecraft, it shall be hand-carried by

authorised personnel in a sealed containa.  pressurized with dry Nz.  For tramport,  monitoring shock and

temperature recorders integrated into the transit case shall be used.

5.7.4. Storage c

For instnunent  storage the sealed containers shall be back-filled with dry Nz to one atmosphere. Purging

is not required.

The storage temperatures shall be as per 0 2.3.2.1.

The humidity limits shall not exceed 90 percent when the insuument is in the shipping container  and

sealed. When the shipping container is open, the humidity limit is less than 55 percent. Under no

conditions shall the humidity be allowed to approach the dew point.

I
Other maintenance, as for example re-calibration,  is not planned during storage.
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5.8. LAUNCH CAMPAIGN

5.8.1. Launch Preparation

Check-Out on the Launch Range

WUument  launch operations befare  exapsulation  of the sateilite~iuto  the launcher  fairing~will  be a

seriesoffunctionaltestsasalreadydooeduringtheAIT~.Afvrencapsulationofthe~~~

willbeonlylimitedcommandandcoarrolaccessviaumbiiicaltothesavice~eandthepayload  ’

module avionics. Therefar% insaumems willgesErallymtbeopRatedaftaspacmaftcncapsulatioa

However, the HIR!S/4  scan muter and the fdter wkel drive shall be powered during lift off.

Before encapsulation access to the scan minur is reqired far hspection pmpo6es.

During launch preparation the aliq mhxs (2 off) have to be taped with a low re&ctivity  tape far

stray-light suppression reasons. Furthermae ithastobeassuraitbatthetestcomxx%xcoveris

installed.

5.82. Red Tagged Items

Ihst cover onscan  cavity

Dust cover  on cooler door
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