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1.0 SCOPE
This document establishes the functional requirements of the Galileo

Orbiter Ultraviolet Spectrameter Subsystem (UVS) which is used to provide
spectral measurements in the spectral range of 1150 to 4300 X.
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GLL-4-2034, Rev A

Byte, Bit* ~ Description
9,4 F channel high voltage status:
0 - On
[ - Off
9,5 N Channel high voltage status:
0 - On
[ - Off
9,6 G channel high voltage status:
0 - On
I - Off
9,7-8 ' Integration Time:
00 - Short ( 2 msec)
01 - Long ( 6 msec)
10 - Short ( 1 msec)
11 - Long ( 4 msec
10,1 Mode:
0 - Grating scanning i
1 - Fixed grating
10, 2-3 Wavelength Monitored:

00 - First position monitored

(or scanning if Mode - 0)

p#ﬁé{ 2 ALWN/S ¢¢ 01 - Second position monitored
! 10 - Third position monitored

X111 - Fourth position monitored

10,4 Motor Grating:

0 - Motor control grating #1
1 - Motor control grating #2

10,5 . ‘ Microprocessor Control:

0 - UVS not under
microprocessor control
(Coldstart mode)

1 - UVS under microprocessor
control

*Bit numbering conventions are per GLL-3-280

Figure 4. UVS Telemetry Data Format and Description (cont’d)
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GLL-4-2034, Rev A
13) STIM - Used to control the stimulus lamp operation.

14) LIMB OR - Used to override the limb sensor.

15) INT Time-A - Used by cold start logic to set the data
integration time.

16) ¥NT TIME B - Used by cold start logic to set the data
integration time.

4.3.2.2 Output to Motor Control lLogic

The motor control logic contains a stepping motor and defraction
grat!ng system which is used in conjunction with channel selection to
acquire data in various modes. When in microprocessor control, the
software generates four outputs as listed below. The first three

parameters are also inputs to the digital status for inclusion into the
data stream.

1) Motor Grating Select - This parameter selects the alter-
nate motor control LED and photocell control combination

2) Flyback - This parameter causes the motor to step to
position zero (shortest wavelength).

3) Up/Down - This parameter changes direction of the motor.

4) Step - This parameter causes the motor controller to
advance the motor to the next grating position.

4.3.2.3 Qutput to UVS Bus Adapter

A1l output to the UVS reply line is effected using Direct Memory Access.
Telemetry data originates in the cold start logic data memory; there

is no software interface with this data. The UVS bus adapter and ,
microprocessor system provide for access to the program memory per the.
requirements of GLL-3-270. This provides for output to the reply line
of functions such as memory readoute-

5 LRS AND Puyase I RTS.

4.3.3 Software Processing Requirements

This section describes the functional requirements which are placed on
the microprocessor software. Paragraphs 4.3.3.2 through 4.3.3.7 are
required for any set of software loaded into the UVS program memory.
Paragraph 4.3.3.8, Representative Modes, describes the general capabil-
ities of one set of prototype software and is included here to indicate
types of modes which can be generated under software control.

4.3.3.1 Microprocessor POR

The instrument power on sets the microprocessor control to the load
state.
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4.3.3.8 Representative Software Controlled Modes
Based upon prototype software and preliminary science requests, the
following general types of modes have been shown feasible. These are
not the only modes possible within the fixed input and output
constraints. Likewise, it may not be possible to include every mode
listed in a single UVS RAM program load. They are briefly described
here to illustrate the general level of complexity and flexibility
which can be accommodated.

AND  MiNi-SeAN
4.3.3.8.1 Fixed Wavelength Modes e of T°
A

4.3.3.8.2 Scan Modes

4.3.4

The fixed,wavelength modes/ﬁ;; nominally used to continuously collect
data from @%ommanded [SingT€] detector&fF, G. or N) with the defraction
grating cycling between the desired set of wavelengths. One full scan

ofbdata is acquired at each position for the following commandable mode
subsets.

1) Single wavelength, continuous

2) Two wavelengths, alternating 1,2,1,2..

3) Three wavelengths, alternating 1,2,3,2,1,2,... R
a2

4) Four wavelengths, alternating 1,2,3,4,3,2,1,2...

The scan modes normally step the defraction grating one position after
each data sample. A full data scan (528 samples) is acquired before
cycling to the next desired sensor. The grating is normally stepped

from the top to bottom to top position in a sawtooth manner. Possible
subsets of this mode are:

1) Single detector only (F, G, or N)
2) Cycle between any two detectors:
F and G
F and N
G and N
[53 Cycle between all three detectors (F, G, and Ni]

Reprogramming Requirements
In order to meet the full UVS Science objectives, it is required that

flexibility be maintained which allows program modification in response
to new science requests, both before and after launch.
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4.3.4.1 Program Design Restrictions ™

A1l changes to a new program version shall be restricted by:
1) Instrument design as reflected in this FR.
2) Spacecraft interface requirements as defined in GLL-3-270.
3) Command structure per GLL-3-290.
4) Telemetry structure per GLL-3-280.

4.3.4.2 Development Environment

A software development environment necessary to generate new UVS
f1ight programs shall be maintained throughout the mission.

4.3.4.3 Change control and Validation

A1l software changes shall be subject to project change control. UVS

Ty shall provide support necessary to validate changes prior to loading
= onboard the spacecraft.
4.4 Operation

The operation of the instrument consists of grating control, data hard-
ling, status multiplexing and instrument command and mode control. The
functions are sequential and are determined by the desired mode of
operation. The mode of operation is selected by command, as delineated
in GLL-3-290, Command Structure and Assignments and shown for reference
only in Figure 5. Data taking is to be synchronous with other selected
instruments and the sync signal is S/C clock supplied by the CDS
through the 1802 bus adapter. UVS bus transaction addresses are
delineated in GLL-3-270, Data System Intercommunication Requirements,
and are shown for reference only in Figure 6. The State diagram is
shown in Figure 7.

4.4.1 Modes of Oneration
= M) —S—

4.4.1.1. | Small Stepl Scan Mode

This mode of operation shall be used to take a complete spectral scan
qf any channe! in 4-1/3 s, utilizing [Gmall] grating steps and—shent

—ategration—times. any ,,.,Mbﬂ-,’l. and anj
delecdTor. ' .
4.4.1.2 |\ Large Step Scan Mode
tTAQUG: This mode shall be used to take a complete spectral scan of any channel
QA in 4-1/3 s, utilizing large grating steps and long integration times.

4.4.1.3 Combination Scan Mode o or Two

This mode shall be used to scan oneAchanneL,sequentiau—y:

20 (5) 'n 4"} Sec /’er"odj
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4.4.1.4 Fixed Wavelength Mode gra‘i‘vbﬁ PoénT:én
This mode shall be used to sample a fixed [pgintlin the spectrum. ‘C"‘P The *"f"‘
r 43 Sec period
4.4.1.5 )Selected Position Wavelength Mode

z
*zr:'*’\wt This mode shall be used to sequentially sample selected wavelengths in
\ the spectrum

ADD
(RYS)

Phase IT= RealTime Science Modes

The above modes Shat be available for eTher
LRS or RTS ;;ope"o\'tmy PHase I formals, Tn RTS
Fo&p«u‘t‘s,‘t’hg uvsS data witl be Sampled from
The game o wtyp T ’D‘«*—HU‘ In The Gold Start LaS.'C_

\93 Thae CO®S - and M—‘G-e-s-p...;._-é summed 1n ThAat
¢ s \ou.ff.fef‘ -For Perrods ?rescr\ged b'} The
Seleeted —Tq,lw.mttr\l -For‘ma.‘t'D Senerat.(j
b'\‘-‘\o.L‘C kouu‘) ena houe opr 24 hours. USe

# tke Phase IL ”Sb—LEC.T'/‘De-seLgQT’I Comme nd
can olse eornvroel The "\.‘r-c&PDTt'G‘A time nTe
C® S Lq{:‘[cr. \(1\2_ UYFLUS M Csmman o wl\LL
be used To control movement o/ The dotu (o
The MulT use bu‘["l«ef and SuBRSequenl z-er‘ou;%
o‘{, The UVS ¢bBS bu‘[/er. "Seteer foeseleer” onty
conlrels wheTher The bu#-@f‘ s Trans-_ﬁ-u‘{ J) not-
The }ntesrar»'ad act';h"ﬁ/ in the ¢d< bu.'[]ler'.
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¥
\¢ BIT*
q 1 2 3 4 5 6 7 8
A BYTE
Eﬁ 1 NUMBER OF STEPS IN MINISCAN
0
:E _
/{t‘ F H.V. N'H.V.| G H.V. | Change | Motor Wavelength
~ 2 Mode Over- Over- | Over- |[Grating | Direc- Position
ride ride ride tion
S
L/) F N G H.V. Stim. Limb Integration
3 Channel| Channel| Channel Lamp Override Times
4 Initial Position
MSB of
initial
5 Second Position position
—
ety .
6 Third Position
7 Fourth Position
Byte, Bit* Description
1, 1-8 Number of steps in miniscan
VALUE 15 A Rerercmes  To AN
INTERNAL  leok-up- TABLE
2, 1 Mode:
0 = Scanning mode
1 = Fixed wavelength mode

*Bit numbering conventions are per GLL-3-290

Figure 5.

UVS Command (34UVS) Format and Description
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Byte, Bit* Description.
2, 2 : F channel high voltage override:
0 = High voltage operation normal.
1 = High voltage override on
2, 3 _ N channel high voltage override:
0 = High voltage operation normal.
1 = High voltage override on
2, 4 G channel high voltage override:
0 = High voltage operation normal.
1 = High voltage override on
2, 5 Change motor control grating:
0 = No change
1 = Switch
Do T eARE = (&)
2, 6 : '/ Motor direction:
(ael
2 This bit must be set =1
2, 7-8 Wavelength positions to be measured
in fixed mode:
00 = First position (on scan
if Mode = 0)
01 = Second positions
10 = Third positions
11 - Fourth positions
3, 1 F channel select:
0 = Off
1 -0n
3, 2 N channel select:
0 = Off
1 =20n

*Bit numbering conventions are per GLL-3-290

Figure 5. UVS Command (34UVS) Format and Description (cont’d)
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Byte, Bit* Descrigtipn
3,3 G Channel select:
0 = Off
1 = 0n
3, 4 High voltage
0 = On for selected channel
1 = Off
3,5 Stimulus Tamp:
0 = Off
1 =0n
3, 6 Limb sensor override:
0 = Override Off
1 = Override On 4
3, 7 ¥

G or N channel shor
G or N channel long

o
—
[ (N '}

(~4 msec)

7, 1-8 L' '

*Bit numbering conventions are per GLL-3-290

Figure 5. UVS Command (34UVS) Format and Description (cont’d)
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