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Section 1. Overview

1.1 Scope

This interface control document (ICD) defines the interface between the Wide Band Advanced
Recorder Processor (WARP) and the Linear Etalon Imaging Spectral Array/Atmospheric Corrector
(LEISA/AC or AC).

1.2  Supporting Documents

Computer Networks, 2nd ed., by Andrew Tanenbaum, 1989 (source:
GSFC library)

OSl Explained, by John Henshadl and Sandy Shaw, 1988 (source: GSFC
library)

AM-149-0020(155)  System Leve Electrical Requirements NMP EO-1 Hight, Litton Amecon,
1996

FUSE Science Data Bus ICD, by Terry Smith, 1993 (source: Terry Smith
or Evan Webb)

EO-1to LACICD
SAI-SPEC-158 EO-1 Veification Plan and Environmenta Specification

1.3 Requirements

The WARP/AC interface is made up of mechanica and dectrica condtituents. The mechanica interface
congsts of a 78-pin connector and associated wiring harness. The dectrica interface conssts of a 32-
bit differentia data bus and two differentid control signas.

1.4 Interface Description

The interface to the WARP is via an intermediate assembly that converts RS-422 eectricd levels to
fiber optic signas. The specifics of the interface are described in the following sections.

1.5 Interface Layers Description

This document follows a modified Open Systems Interconnection (OSl) standard model that describes
an interface between two systems. Each system performs functions that can be described as a series of
layers. Each system has the same number of layers. The equivaent layers for each system have the same
functions and communicate via an established protocol that is trangparent to the protocols at the other
layers. Each system passes data from its upper layers to its lower layers via a service provided by the
next lower layer.

OSl uses saven layers to describe an interface; for this document four layers are used: the Physicd
Layer (Layer 1), the Data Link Layer (Layer 2), the Network Layer (Layer 3), and the Application

1-1



EO-11CD-057
Baseline
March 11, 1998

Layer (Layer 4). The first three layers are identica to those of the OSl standard and compose what is
known as the communication subnet. The fourth layer corresponds to the upper, software-oriented
functions of the interface in the OSl standard (Trangport Layer, Sesson Layer, Presentation Layer, and
Application Layer). Figure 1-1 illustrates the layer concept.

Name of
Data Unit
Layer Layer Exchanged
4 Protocol File
Communications Subnet
3. Network - — — — — — Packet
Service:
2 _____ Frame (Cell)
1| Physical - — — — — — Bit

Figure 1-1. OSI Layer Concept



EO-11CD-057
Baseline
March 11, 1998

Section 2. Physical Layer

2.1 Function

The Physcd Layer consds of two parts: the physica layer medium (the cabling and connectors, €tc.)
that makes up the physica connection between the two systems and the physica layer protocol that
defines the lowest leve of formatting (bit-level) of the data. The Physica Layer description is limited to
those parts of the interface.

2.2 Mechanical Interface

221 Envelope

The mechanica envelope of the WARP-to-AC interface is defined by an imaginary box that encases a
78-pin Subminiature D connector and its associated mating hardware P/N 311407-5P-B-12.

2.2.2 Coordinate System
The AC coordinates are defined in the EO-1 to LAC ICD, Section 3.

2.2.3 Fasteners and Clamping

The fasteners and clamping for the AC/WARRP interface shall be standard mating hardware for a 78-pin
Subminiature D connector.

224 Thermal Interface

Thereis no therma requirement between the WARP and the AC.

2.3 Cable Type

23.1 Maximum Cable Length

sgndstei»beaepnt:—sgnds—The maximum cable Iength is12 feet

2.3.2 Wire Gauge
The wires of the WARP/AC harness are 22-26 gauge.

2.3.3 Shield Connections

The shidd connections of the AC/WARP harness shdl conform to the System Leve Electricd
Requirements NMP EO-1 Flight, AM149-0020(155).

2-1 IRN 001
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24 Connector Type

The WARP-t0-AC interface condsts of a 78-pin D Subminiature (DB-78) plug-type connector (Part

Number M24308/8-349).

24.1 Connector Pin-Out

The connector pin-out is given in Figure 2-1.

jo2}
O
N
[
[EY

Data Bit D Halfword 1 —{_ i

Data Bit E Halfword 1 —_ i

Data Bit F Halfword 1 —_ i

Data Bit 0 Halfword 2 —{_ i

Data Bit 1 Halfword 2 —{_ i

Data Bit 2 Halfword 2 —_ i

i _ 1 Transfer Clock

Data Bit 0 Halfword 1 —— i o 60 o G i —+Data Bit 3 Halfword 2
Data Bit 1 Halfword 1 —{_ i o S) e < i _}-Data Bit 4 Halfword 2
Data Bit 2 Halfword 1 —{_ i o O e G i _IData Bit 5 Halfword 2
Data Bit 3 Halfword 1 —— I t+ T DataBit6 Halfword 2
Data Bit 4 Halfword 1 —[_ o O e G 1 7 DataBit 7 Halfword 2
Data Bit 5 Halfword 1 —{_ i ) O e G i - Data Bit 8 Halfword 2
Data Bit 6 Halfword 1 —{_ i ) © e < i _I—Data Bit 9 Halfword 2
Data Bit 7 Halfword 1 —{_ i ) S o G i "} Data Bit A Halfword 2
Data Bit 8 Halfword 1 —_ i ) © o < i _}-Data Bit B Halfword 2
Data Bit 9 Halfword 1 —_ i o O e G i "} Data Bit C Halfword 2
Data Bit A Halfword 1 —{_ i ) S) o < i _ 1 Data Bit D Halfword 2
Data Bit B Halfword 1 —_ o O e G + 7 DataBitE Halfword 2
Data Bit C Halfword 1 —— =+ o) 8 o g + 1 DataBit F Halfword 2

5960

o © G ©

9 © G ©

) © G ©

© 5 S5

+ 7 Data valid

w
©

\‘
oo
©
N
o

Figure 2-1. Connector (DB 78) Pin-Out

24.2 AC-to-WARP Signal Mapping

The AC-to-WARP sgna mapping isasfollows.

Instrument Pin Name WARP Pin Name Pin Number
Data Bit F Halfword2_P AC_DB31P 13
Data Bit F Halfword2_N AC_DB31N 33
Data Bit E Halfword2_ P AC_DB30P 12
Data Bit E Halfword2_N AC_DB30N 32
Data Bit D Halfword2_P AC_DB29P 11
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Instrument Pin Name WARP Pin Name Pin Number
Data Bit D Halfword2_N AC_DB29N 31
Data Bit C Halfword2_P AC_DB28P 10
Data Bit C Halfword2_N AC_DB28N 30
Data Bit B Halfword2_P AC_DB27P 9
Data Bit B Halfword2_N AC_DB27N 29
Data Bit A Halfword2_P AC_DB26P 8
Data Bit A Halfword2_N AC_DB26N 28
Data Bit 9 Halfword2_P AC_DB25P 7
Data Bit 9 Halfword2_N AC_DB25N 27
Data Bit 8 Halfword2_P AC_DB24P 6
Data Bit 8 Halfword2_N AC_DB24N 26
Data Bit 7 Halfword2_P AC_DB23P 5
Data Bit 7 Halfword2_N AC_DB23N 25
Data Bit 6 Halfword2_P AC_DB22P 4
Data Bit 6 Halfword2_N AC_DB22N 24
Data Bit 5 Halfword2_P AC_DB21P 3
Data Bit 5 Halfword2_N AC_DB21N 23
Data Bit 4 Halfword2_P AC_DB20P 2
Data Bit 4 Halfword2_N AC_DB20N 22
Data Bit 3 Halfword2_P AC_DB19P 1
Data Bit 3 Halfword2_N AC_DB19N 21
Data Bit 2 Halfword2_P AC_DB18P 58
Data Bit 2 Halfword2_N AC_DB18N 78
Data Bit 1 Halfword2_P AC_DB17P 57
Data Bit 1 Halfword2_N AC_DB17N 77
Data Bit 0 Halfword2_P AC_DB16P 56
Data Bit 0 Halfword2_N AC_DB16N 76
Data Bit F Halfwordl P AC_DB15P 55
Data Bit F Halfword1l_N AC_DB15N 75
Data Bit E Halfwordl_P AC_DB14P 54
Data Bit E Halfwordl_ N AC_DB14N 74
Data Bit D Halfwordl_P AC_DB13P 53
Data Bit D Halfwordl N AC_DB13N 73
Data Bit C Halfwordl P AC_DB12P 52
Data Bit C Halfwordl N AC_DB12N 72
Data Bit B Halfwordl_ P AC_DB11P 51
Data Bit B Halfwordl N AC_DB11N 71
Data Bit A Halfwordl P AC_DB10P 50
Data Bit A Halfwordl N AC_DB10N 70
Data Bit 9 Halfword1l_P AC_DB9P 49
Data Bit 9 Halfword1l N AC_DBSN 69
Data Bit 8 Halfword1l P AC_DB8P 48
Data Bit 8 Halfword1l_N AC_DBS8N 68
Data Bit 7 Halfword1l_P AC_DB7P 47
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Instrument Pin Name WARP Pin Name Pin Number
Data Bit 7 Halfword1l_N AC_DB7N 67
Data Bit 6 Halfwordl P AC_DB6P 46
Data Bit 6 Halfword1l_N 66
Data Bit 5 Halfword1l_P AC_DB5P 45
Data Bit 5 Halfword1_N AC_DB5N 65
Data Bit 4 Halfword1l_P AC_DB4P 44
Data Bit 4 Halfword1l_N AC_DB4N 64
Data Bit 3 Halfword1l_P AC_DB3P 43
Data Bit 3 Halfword1l_N AC_DB3N 63
Data Bit 2 Halfword1l P AC_DB2P 42
Data Bit 2 Halfword1l_N AC_DB2N 62
Data Bit 1 Halfword1l_P AC_DB1P 41
Data Bit 1 Halfwordl_N AC_DBI1N 61
Data Bit 0 Halfword1l P AC_DBOP 40
Data Bit 0 Halfword1l_N AC_DBON 60
Transfer Clock_P AC_CLKP 38
Transfer Clock_N AC_CLKN 19
Data Valid_P AC_VALIDP 39
Data Valid_N AC_VALIDN 20

2.5 Bit-Level Timing

25.1 Rise Time

Therisetime of the AC datalinesis 1 ns minimum and FB8B-10 ns maximum.

25.2 Fall Time
Thefdl time of the AC datalinesis 1 ns minimum and F8DB-10 ns maximum.

2.5.3 Clock Frequency

The data clock has two speeds. 6.0 MHz and 3.0 MHz. The data clock is st to the 6.0-MHz rate only
during periods that the Advanced Land Imager (ALI) and Hyperion are isnot on and the AC is set for a

60-Hz frame rate. The data clock is st for 3.0 MHz for dl other frame rates—~or-the-dowerframe

2.5.4 Data Valid

The Data Vdid (DV) hit will trangtion from high to low when a 32-hit vaid data word is on the bus and
will remain low when datais not vaid.

2-4 IRN 001
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2.5.4.1 Setup Time

The minimum setup time at room temperature for the 3-MHz frame rate shall be 50 ns. The minimum
s=tup time at room temperature for the 6-MHz frame rate shal be 25 ns. All measurements shal be
taken at the breakout box as shown in Figure 2-2..

Measure

AC S/C Cable i WARP
E Box

Breakout Box

Figure 2-2. TBS

2.5.4.2 Hold Time

The minimum hold time at room temperature for the 3-MHz frame rate shal be 50 ns. The minimum
hold time at room temperature for the 6-MHz frame rate shal e 40 ns. All measurements shdl be
taken at the breakout box as shown in Figure 2-2.

2.545 Timing Diagrams

Figures 2-2-3 and 2-3-4 show the hit leve t| mi ng for data trans‘ers W|th respect to the data transfer
clock and the data-vaid sgnds. ‘
enthebus#hed&a—vah@bﬁ—wﬂt—ttaqettenTh& timing diagrams refer to the output of the AC harness.

166ns

Clock L
Data

41ns| 41ns 41ns| 41ns
Data Valid

Figure 2-32. Timing Diagram (6-MHz Transfer)
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332ns

Clock

Data

| 82ns | 82ns | | 82ns 82ns |
| | |

Data Valid

Figure 2-43. Timing Diagram (3-MHz Transfer)

2.6  Signal Levels

2.6.1 Transmit Levels

Fhe The high-level output voltage of tranamitted signals shdl be greater than 25V. The low-leve output
output voltage measured across differentia pairs shal be less than —2.5 V. Measurements will be taken
taken at the breakout box as shown in Figure 2-2.

262 Deleted?2.6.2 Deleted

2.7 Signal Grounding and Isolation

The sgnd grounding and isolation of the AC/WARP interface shal conform to the Sysem Leve
Electrica Requirements NMP EP-1 FHight, AM149-0020(155).

2.8 Handling Procedures
The AC ingrument hardware will be handled using standard ESD safeguards for space flight equipment.

29 EMI/EMC/RFI Specifications and Procedures

The AC-to-WARP RS422 interface will comply with EO-1 Veification Plan and Environmenta
Specification, SAI-SPEC-158.
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Section 3. DatatLink-lLayerDeleted
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Abbreviations and Acronyms

nsec microsecond

AC Atmospheric Corrector

ALl Advanced Land Imager

DV datavaid

EMC

EMI

ESD

Hz hertz

ICD interface control document

LAC

LEISA Linear Etalon Imaging Spectral Array
Mb megabit

MHz megahertz

ns nanosecond

osl Open Systems Interconnection

RFI radio frequency interference

\Y volt

WARP Wideband Advanced Recorder Processor
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