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ABSTRACT

This document describes the Vector Electric Field Instrument (VEFI) Data Refinement System (DRS) which processes
the telemetry data from the VEFI which is on board the Dynamics Explorer-2 spacecraft. The algorithm necessary for the
computation of the geophysical quantities which are stored in the final repository of science data, the Mission Analysis Files
(MAFs), were provided by the Principal Investigator and are described herein. The software components and the operation
of the VEFI DRS are also described.
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SECTION 1 - INTRODUCTION

The Dynamics Explorer satellites were launched on August 3, 1981. The low-orbit spacecraft, DE-2, which re-entered
the Earth's atmosphere in February 1983, contained a Vector Electric Field Instrument (VEFI) to measure the electric field
in the Earth's ionosphere. Although the VEFI employed a triaxial direct probe method of measurement, one antenna, the Z-
antenna perpendicular to the orbit plane (spin axis) failed to deploy and remained useless for the duration of the mission.

The VEFI Data Refinement System (DRS) decommutates and refines the quantities measured by the VEFI and stores
the results in the Mission Analysis Files (MAFs), the final repository of the science data. The VEFI DRS operates on the DE
Science Data Processing System (SDPS) computer, the Sigma-9 computer, located in Building 23 at the Goddard Space
Flight Center. This volume contains a complete specification of the telemetry data which is input to the DRS, the MAFs
which are output from the DRS, and the algorithms used for computing the geophysical quantities which are retained in the
MAF data base. The algorithms are based on information received from the Principal Investigator.

Included in this volume (Section 6), are operating instructions for the DRS.



SECTION 2 - INPUTS TO THE VEFI DRS
2.1 TELEMETRY (TM) DATA

2.1.1 TM DATA ORGANIZATION

Spacecraft telemetry is organized into minor frames containing 128 8-bit words. A major frame consists of 128 minor
frames. Since telemetry is transmitted at a rate of 16 kilobits per second, a major frame of data takes 8 seconds. A telemetry
word may be used exclusively by an experiment, shared by more than one experiment or reserved for spacecraft data. A
word dedicated to an experiment may be commutated. That is, it may contain different data depending on the location of the
minor frame within the major frame, or upon the mode of the instrument as specified in other telemetry words. VEFI telem-
etry minor frame words 54-55, 62-63 and 70-71 are not commutated, while VEFI telemetry minor frame words 75, 76, 77,
and 126-127 are commutated. See Appendix A for the assignment of telemetry words in a minor frame. See Table 2.1 for
VEFI minor frame word contents.

TABLE 2.1. VEFI TELEMETRY LOCATIONS

MINOR FRAME WORD # CONTENT
54-55 Differential Voltage measured along the X-axis, AX
62-63 Differential Voltage measured along the Y-axis, AY
70-71 Differential Voltage measured along the Z-axis, AZ
75 Spectrometer A reading in counts for one of eight channels*
76 Spectrometer B reading in counts for one of eight channels*
77 Spectrometer C reading in counts for one of eight channels*
126-127 Programmable:

either an additional AX, AY or AZ

or a Common Mode Voltage (CMX, CMY or CMZ)

*The content depends on the mode of the spectrometer.

2.1.2 TELEMETRY DATA ACCESS

Telemetry data is accessed via the TMREAD subroutine which resides in the Data Management Facility (DMF) library.
Reference 2 contains a detailed description of TMREAD. Specifics of the VEFI DRS usage of TMREAD are as follows: A
single major frame of TM data is requested at a time. Since major frame synchronization is specified, the major frame con-
taining the requested time is returned. TMREAD stores each eight-bit TM word in the right-most byte of a data element
with leading bits, zero-filled. A negative returned value indicates fill data for the minor frame.

In the discussion which follows, the bits of each TM word are referenced from left to right by the numbers 1 to 8.

2.1.2.1 Power On/Off Status

The VEFI power on/off status is accessed from the 4-second spacecraft subcom word, minor frame word 65. If bit 5 of
the 25th minor frame is one, the VEFI is on.

2.1.2.2 DC TM Data Extraction

The differential voltages measured along the X, Y, and Z axes are accessed from minor frame telemetry words 54-55,
62-63, and 70-71, respectively. A 14-bit value is extracted from each pair of words. The most significant 8 bits of each
value are accessed from words 54, 62 and 70, while the least significant 6 bits are accessed from words 55, 63 and 71. With-
in the 8-bit telemetry words (55, 63 and 71), the left-most 6 bits are accessed. The residual two right-most bits of words 55,
63 and 71 specify spectrometer modes, gain, antenna, etc. (See Section 2.1.2.3 for a complete specification.)

Minor frame words 126-127 may contain an additional differential voltage measured along the X, Y, or Z axis. The con-
tents of words 126-127 is determined as follows:



TABLE 2.2. PROGRAMMABLE MINOR FRAME WORDS 126-127
CONTENTS OF MINOR FRAME #1

WORDS 126-127 WORD 71 BIT 8 WORD 127 BIT 7 WORD 127 BIT 8

CM + Z 0 0 0
CM — 2 0 0 1
CM + Y 0 1 0
CM — Y 0 1 1
CM + X 1 0 0
AX 1 0 1
AY 1 1 0
AZ 1 1 1

If words 126-127 contain a differential voltage, it is accessed in the same manner as the other differential voltages. The 14-
bit value extracted from words 54-55, 62-63, 70-71 and 126-127 is converted to a voltage as follows:

V=(N-2")(2.442) mV
N=Y13,2"p,

where V = voltage and b = bit # (1 or 0). If words 126-127 contain a Common Mode voltage, the 14-bit value extracted is
converted to a voltage as follows:
V=(N-2")(3.663) mV

N=Y3,2"bp,
where V = voltage and b = bit # (1 or 0).
2.1.2.3 AC TM Data Extraction

The spectrometer output for the three VEFI spectrometers (See Appendix F for a chart of the Spectrometer Frequencies
for VEFI) is accessed from minor frame telemetry words 75, 76, and 77. An eight-bit value is extracted from each word.
Because each of the spectrometers operates in one of several different modes, the contents of the minor frame telemetry
words differ according to mode.

Spectrometers A and B operate in one of three modes: peak, average, or alternating mode:

e  For peak mode, all readings are peaks;

e For average mode, all readings are averages;

e  For alternating mode, peaks for channels 1 to 8 are followed by averages for channels 1 to 8.
Table 2.3 illustrates this for the first 16 minor frames of a major frame. The pattern repeats for each subsequent set of 16
minor frames.

TABLE 2.3. CONTENTS OF MINOR FRAME WORD 75 OR 76
ACCORDING TO MODE OF SPECTROMETER A OR B, RESPECTIVELY
CONTENTS ACCORDING TO MODE

MINOR FRAME # PEAK AVERAGE ALTERNATING
1 Channel 1 Peak Channel 1 Average Channel 1 Peak
2 Channel 2 Peak Channel 2 Average Channel 2 Peak
3 Channel 3 Peak Channel 3 Average Channel 3 Peak
4 Channel 4 Peak Channel 4 Average Channel 4 Peak
5 Channel 5 Peak Channel 5 Average Channel 5 Peak
6 Channel 6 Peak Channel 6 Average Channel 6 Peak
7 Channel 7 Peak Channel 7 Average Channel 7 Peak
8 Channel 8 Peak Channel 8 Average Channel 8 Peak
9 Channel 1 Peak Channel 1 Average Channel 1 Average
10 Channel 2 Peak Channel 2 Average Channel 2 Average
11 Channel 3 Peak Channel 3 Average Channel 3 Average
12 Channel 4 Peak Channel 4 Average Channel 4 Average
13 Channel 5 Peak Channel 5 Average Channel 5 Average
14 Channel 6 Peak Channel 6 Average Channel 6 Average
15 Channel 7 Peak Channel 7 Average Channel 7 Average
16 Channel 8 Peak Channel 8 Average Channel 8 Average

The mode of Spectrometer A is obtained from minor frame word 55, bit 8 (the right-most bit) for minor frame #5 and
minor frame # 6 as follows:



Mode of
Spectrometer
A

Contents of Word 55, bit 8
Minor Frame #

Peak
Average
Alternating

oo’

o~ X|o

The mode of Spectrometer B is obtained from minor frame word 55, bit 8 for minor frame #7 and minor frame #8 as fol-

lows:

Mode of
Spectrometer
B

Contents of Word 55, bit 8
Minor Frame #

Peak
Average
Alternating

o o

o X[

Spectrometer C operates in one of four modes: Option 1, 2, 3 or 4. The contents of minor frame word 77 for the first 16
minor frames within a major frame and for each subsequent set of 16 minor frames is shown in Table 2.4.

CONTENTS ACCORDING TO MODE

TABLE 2.4. CONTENTS OF MINOR FRAME WORD 77 ACCORDING TO MODE OF SPECTROMETER C

MINOR FRAME

OPTION 1
X Peak
Y Peak
Z Peak
Channel
Channel
Channel
Channel
Channel
X Peak
10 Y Peak
11 Z Peak
12 Channel
13 Channel
14 Channel
15 Channel
16 Channel

WO UI S WN -3
NS W

N W

OPTION 2

X Peak

Y Peak

Common Mode +2Z
Channel 1
Channel 2
Channel 3
Channel 4
Common Mode +X
Common Mode —X
Common Mode +Y
Common Mode -Y
Channel 1
Channel 2
Channel 3
Channel 4
Common Mode —2%

OPTION 3

X Peak

Y Peak

Z Peak

Channel 1
Channel 2
Channel 3
Channel 4
Common Mode +X
Common Mode —X
Common Mode +Y
Common Mode -Y
Common Mode +7Z
Common Mode —Z
AX

AY

AZ

OPTION 4
X Peak
Y Peak
Z Peak
Channel 1
X Peak
Y Peak
Z Peak
Channel 2
X Peak
Y Peak
Z Peak
Channel 3
X Peak
Y Peak
Z Peak
Channel 4

Minor frame word 63, bit 7 for minor frame 1 and 2 specifies the mode of Spectrometer C:

Mode of
Spectrometer
C

Contents of Word 63,
Minor Frame #

bit 7

Option
Option
Option
Option

S wWwN e

R OoRr ok

= OoolN

The meaning of the value extracted from words 75, 76, and 77 depends on the gain of the spectrometer, as well as the
mode. The gain for each of the three spectrometers may be determined from minor frame words 55 and 63 as illustrated in

Table 2.5.

TABLE 2.5. SPECTROMETER A, B, C GAIN

SPECTROMETER A
GAIN

CONTENTS OF WORD 63, BIT 8

MINOR FRAME #2

LOW
HIGH (21.4)

0
1

SPECTROMETER B
GAIN

CONTENTS OF WORD 55, BIT 7

MINOR FRAME #8

LOW
HIGH (21.6)

0
1

SPECTROMETER C
GAIN

CONTENTS OF WORD 63, BIT 7

MINOR FRAME #3

LOW
HIGH (21.1)

0
1




The axis to be analyzed by each filter bank as well as the mode and gain are selectable by ground command. Table 2.6
illustrates how the antenna which was selected is determined for each spectrometer.

TABLE 2.6. SPECTROMETER A, B, C ANTENNAS

CONTENTS OF WORD 63, BIT 8
SPECTROMETER A MINOR FRAME #
INPUT (ANTENNA)

NI <X
R Oor olw
ook

CONTENTS OF WORD 63, BIT 8
SPECTROMETER B MINOR FRAME #
INPUT (ANTENNA)

NI X
—or olun
o o|o

CONTENTS OF WORD 63, BIT 8
SPECTROMETER C MINOR FRAME #
INPUT (ANTENNA)

NI <X
= orolw
o o|w

For all of the VEFI AC readings extracted from minor frame words 75, 76 and 77, an initial conversion from counts to
volts is performed. Because the 8-bit spacecraft word can contain a maximum count of 255 which corresponds to a maxi-
mum of 5.1 volts, the number of volts represented by a reading in counts is calculated as follows:

V =¢/50
where V = volts and ¢ = counts.

2.1.2.4 The Four- and Eight-Second Instrument Subcom Words

Minor frame word 67 is the four-second Instrument Subcom word. VEFI common mode voltage readings may be ex-
tracted from word 67 as follows:

Minor Frame # Contents of Word 67
10, 42 CM+X
11, 43 CM-X
18, 50 CM+Y
19, 51 CM-Y
20, 52 CM+2Z
21, 53 CM-2%

Minor frame word 68 is the eight-second Instrument Subcom word. Eight distinct VEFI readings may be extracted from
word 68. They are as follows:

Minor Frame # Contents of Word 68
33 +X PreTemp

34 -X PreTemp

35 +Y PreTemp

36 -Y PreTemp

37 +Z PreTemp

38 -Z PreTemp

39 Elec Temp

40 13V Mon

All of the Instrument Subcom word values are changed first from counts to volts (See formula in Section 2.1.2.3).
2.1.2.5 Internal Calibration

The instrument performance is verified by an internal calibration sequence. This occurs once or twice per orbit and lasts
a duration of either 32 or 64 seconds according to preceding ground command(s). Internal calibration (CAL) mode is deter-

mined by the processing program by the examination of minor frame word 71, bit 7 for any minor frame:
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e 'l'"indicates CAL mode on;

e '0'indicates off.
The VEFI DRS accesses the CAL bit for the first and last minor frames of a major frame and flags the entire major frame
for a later bypass of the potential integration.

2.2 ORBIT/ATTITUDE DATA

Orbit/Attitude (O/A) data is accessed via the OAREAD subroutine which resides in the DMF library. (See reference 2
for a detailed description of OAREAD.) Specifics of the VEFI usage of OAREAD is as follows: OAREAD is called at the
beginning of the processing to determine the availability of O/A data for the pass to be processed, and to obtain information
which is related to the pass, for retention in the directory entry of each output Mission Analysis File (MAF). The O/A pa-
rameters (see appendix B for a complete list) accessed for this purpose are shown in Table 2.7.

TABLE 2.7 O/A PARAMATERS

MAP NUMBER DESCRIPTION
1 Predicted/definitive orbit flag = 0, definitive
= 1, predicted
13 Orbit number
32 Height above spheroid (km)
33 Geodetic latitude (degrees)
38 Local magnetic time (hours)
40 Invariant latitude
23,24 X, Y positions of GEI satellite position vector (km)

OAREAD is also called once per 64 seconds of telemetry during the DC data refinement processing. The O/A parame-
ters required for this processing are shown in Table 2.8.

TABLE 2.8. O/A PARAMETERS - DC PROCESSING

MAP NUMBER DESCRIPTION

7 Right ascension of ascending node (degrees)

17-19 GEI vector toward Sun (unit vector)

23-25 GEI satellite position vector (km)

26-28 GEI satellite velocity vector (km/sec)

32 Height above spheroid (km)

33 Geodetic latitude (degrees)

41 Magnetic field strength (Gauss)

42-44 GEI magnetic field vector (Gauss)

59-67 3x3 rotation matrix for SP/C to GEI transformation

2.3 RUN-TIME PARAMETERS

The VEFI DRS requires as input a start date, start time, end date and end time at the initiation of each processing run. In
general, the start/stop dates and times specify a telemetry (TM) segment; however, two or more consecutive TM segments
may be processed in one run if the start date and time reflects the beginning of the first (earliest) pass and the end date and
time reflects the end of the last (latest) pass.

One other parameter may optionally be specified: a contact potential used in the DC processing. The default contact po-
tential values are as follows:

Ecx = -4.9
Ecy = -4.3
Ecz = 0.0

The contact potential values were determined by the Principal Investigator (PI).

2.4 RUN-TIME OPTIONS

The VEFI DRS may operate in a number of modes, depending on the selection of various processing options at execu-
tion time. DC data extraction, processing, and the creation of one or more DC MAFs may be selected. AC data extraction,

-10-



processing and AC MAF creation may be selected. DC and AC processing may occur in separate runs independent of each
other, or both may occur in the same run, thereby reducing the number of times the TM data must be accessed. There are
several different types of DC MAFs which may be output from the DRS processing. The user may choose to generate more
than one type of DC MAF in one run. In general, all or any combination of VEFI MAFs may be generated in one run; how-
ever, the creation of both the DC averaged data MAF (the DCA MAF) and the DC high resolution refined data MAF (the

DCHR MAF) is prohibited within one run.

The other options selectable at run-time are all related to the DC data processing. The user may select any of the follow-

ing DC options:

o Magnetic Field Values.

o Contact potential modification.

o Theoretical E; calculation.

o Antenna orthogonalization.

o Extra programmable electric field value bypass.

Theoretical B values only may be selected. Measured B value se-
lection may be implemented in the future.

New values may be input, as specified by the PI.

The user may select the calculation of a theoretical E; based on
the assumption that EeB=0. The PI specifies any pass for which
this option is to be selected.

An orthogonalization matrix as specified by the PI may be ap-
plied to each electric field vector to compensate for the non-
orthogonality of the antennas.

The extra reading obtained from minor frame words 126-127 was
discovered to be erroncous toward the end of 1981; therefore, this
option enables the user to bypass its access and inclusion in the
processing.
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SECTION 3 - VEFI DRS PROCESSING

3.1 VEFI DC DATA

3.1.1 RAW DATA

The VEFI DC data, once extracted from the TM minor frame and converted from counts to millivolts, is converted to the
geophysical units as follows:

Ex = - Vx/dx
Ey = - Vy/dy
Ez = - Vz/dz

where Vx, Vy and Vz are electric field values in millivolts measured along the X, Y and Z axes, respectively, and dx, dy
and dz are the distances (baselines) for each antenna (21.4 meters each).

The electric field values, Ex, Ey and Ez are the values (in geophysical units) which are considered to be the "raw" data
and which comprise the VEFI raw data MAF if the option was selected for the creation of one. Because of the failure of the
Z antenna to deploy, the Ez value is set to 0 by the VEFI DRS.

3.1.2 DC DATA AVERAGING

VEFI raw data is averaged over 1/2 second intervals if the DC averaged data MAF processing option was selected.
Thus, for one major frame (8 seconds of TM data), sixteen 1/2 second averages are calculated.

3.1.3 DC ELECTRIC FIELD ALGORITHM

The DC electric field algorithm consists of a subtraction from the raw data values (in spacecraft electric field coordi-
nates) of the following:
e  contact potentials
e  corotation electric field
e  VxB electric field
The result is the ambient electric field which is then transformed from spacecraft electric field coordinates (SCE) to
spacecraft coordinates (SPC); from SPC to geocentric equatorial inertial coordinates (GEI), from GEI to topographic coor-
dinates (TOP) and from TOP to local magnetic coordinates (LMG). (See Appendix D of Reference 9 for coordinate system
acronym conventions.)
The values in SPC, TOP, and LMG are retained in the DC MAFs.

3.1.4 TRANFORMATION MATRICES

A number of transformations and the matrices which, when applied to a vector perform those transformations, are an in-
tegral part of the VEFI DC electric field algorithm. The matrices will, for notational convenience, be named as follows:

MATRIX TRANSFORMATION

S SPC TO GEI

G GEI TO TOP

M, TOP TO LMG (based on theoretical B)
R SCE to SPC

C ORTHOGONALIZATION

3.1.4.1 The R matrix: SCE to SPC transformation

The R matrix which transforms a vector from SCE to SPC coordinates, is a 45° rotation matrix, defined as follows:
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—sin452 sin45° 0
0 0 1

cos452 cos452 0
R

3.1.4.2 The S Matrix: SPC to GEI transformation

This matrix which transforms a vector from SPC to GEI is accessed from the O/A data.

3.1.4.3 The G Matrix: GEI to TOP transformation

The G matrix which transforms a vector from GEI to TOP, is based on the ascension and declination and calculated as

follows:

—sin o Ccos o 0

—sindcosa —sindsina cosd
G =
—cosdcosa —cosdsina —sind

where o = satellite right ascension and d = satellite declination (=satellite geographic latitude). See Reference 8.

3.1.4.4 The M Matrix: TOP to LMG transformation

The GEI theoretical magnetic field vector B is accessed from the O/A data and transformed to TOP coordinates:
Bror = G Bgr

Expressed by components:
Bror = (Bx, By, Bz) tor

The magnetic field topographic coordinate system uses theoretical B and has its Z axis along B. The Y axis is perpendicular

to B and in an Easterly direction.
Two vectors are defined in topographic:

- -B B
A= ( — —— ,0>
JB? + B} \/B} + B?

~ (Bx B, BZ>
|B| "|B| " |B|

In the magnetic field topographic coordinate system:

(o) Je Y
|
Ny =<0

Using procedures specified in Reference 4:

A ,AXE,AX( AXB) )LMGT (A ,AXE,AX( AXB) )TOP

=
Il
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Note that the coordinate system flips in the X and Y direction as each pole is crossed.
Armer = Mr Atop
3.1.4.5 The C Matrix: orthogonalization
The C matrix is a matrix provided by the PI which is to compensate for the non-orthogonality of the antennas. Two such
matrices have been used. They are identified by an ID number which is retained in the MAFs created using the associated

matrix.
Orthogonalization Matrix, ID =1:

0.999999 0 —3.4906x107*
C= 0 0.999978 —6.6322x1073
0 0 1.00000

Orthogonalization Matrix, ID =2 (Implemented February 22, 1982)

C= 0 0.99996 0.00890

(1.00000 0 0.00087)
0 0 1.00000

3.1.5 COROTATION ELECTRIC FIELD CALCULATION

(Vcor)er = (WXr)

(V)spe =S~ (Veor)arr

(Ecor)sec = (Veor)aer X (Br)see 107 mV/m
where

Vcor  1s the corotation velocity

Br is the theoretical magnetic field vector

Ecor  is the corotation electric field
To calculate (wxr) the Earth's rotation:

ROT =2n/86400

The cross product, with the position vector accessed from the O/A data, is as follows in GEI:

Vx = Py*ROT
Vy = -ROT *Px
VZ = 0

This vector is then transformed to SPC coordinates. The cross product with the theoretical magnetic field vector is calcu-
lated and the result is transformed to SCE coordinates.

3.1.6 VXB ELECTRIC FIELD CALCULATION

The spacecraft velocity vector and the theoretical magnetic field vector (both in GEI coordinates) are accessed from the
O/A data previously obtained via OAREAD. Both vectors are transformed to SPC coordinates using the despin matrix
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which was previously accessed from the O/A data and stored in the /MATRIX/ named common area.
The cross product is expressed as follows:

(Evxs)sec = (V)sec X (Bp)spe 10° mV/m
where (Br)spc is in Gauss. VXB is determined by the following equations:
Exs = (Vys*Bzs - Bys*Vzs) 10
Eys = (Vzs*Bxs - Bzs*Vxs) 10
Ezs = (Vxs*Bys - Bxs*Vys) 10
where
Exs represents the calculated x component of the cross product
Eys represents the calculated y component of the cross product
Ezs represents the calculated z component of the cross product
Vxs represents the x component of the velocity vector in SPC coordinates
Vys represents the y component of the velocity vector in SPC coordinates
Vzs represents the z component of the velocity vector in SPC coordinates
Bxs represents the x component of the theoretical magnetic field vector in SPC coordinates
Bys represents the y component of the theoretical magnetic field vector in SPC coordinates

Bzs represents the z component of the theoretical magnetic field vector in SPC coordinates.

The result, (Evxg)spc is transformed to SCE coordinates.
The orthogonalization matrix (See Section 3.1.4.5) is then applied to the resultant vector, (Evxg)sce.

3.1.7 POTENTIAL INTEGRATION ALONG THE ORBIT PATH
The potential is integrated along the orbit path as follows:
V=-[Eedx
where
V = integrated potential
E = electric field value, after corotation and VB subtractions, in SPC coordinates, measured along the X-axis
dx = the distance the satellite has travelled along the orbit path
For each 1/2 sec, the product

V = ~(Espc Ax 107

is calculated. Ax is determined by accessing the satellite position vector (Px, Py, Pz) from the O/A data for two consecutive
data points at 1/2 second intervals, and calculating

2
AXZ = (PXZ_PXI)2 + (Py2_Pyl)2+ (Pz2_le)
where

(Px1,Py1,P,;)  refers to the position vector corresponding to the satellite position at the start of the 1/2 sec, interval
over which E, was averaged.

(Px2,Py2,P,,)  corresponds to the position at the end of the 1/2 sec interval
(Ex)spc is in mV/m,

AX is in km.
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The potential in kV, is the running sum of the V's.
The potential integration is bypassed during the DC data processing if a flag, previously set, indicates that the internal
calibration took place during the 8 second TM major frame.

3.1.8 THEORETICAL Z-COMPONENT

If the user selected this option at run-time, the following calculation is made for either DC averaged data processing or
for DC high resolution data processing:

EZ(T) = (*EX*BX - EY*BY)/BZ

where
all components  are in SPC coordinates and
Ex, Ey are the electric field X and Y components
Bx, By, Bz are the magnetic field components

Any MAF generated with a theoretical Z component is readily identified by a unique key: DCHR Z, DCA Z

3.1.9 HIGH RESOLUTION DC DATA PROCESSING

High resolution DC data processing is nearly identical to the 1/2 averaged DC data processing except for a few consid-
erations

1) The potential integration is performed only on the 2 second averaged data.

2) Since O/A data cannot be accessed at precisely 1/16 second intervals, the O/A data is interpolated for all values- within
each 1/2 second interval. OAREAD is called once per 64 seconds of TM data with a time increment of 1/2 second. A
spline interpolation routine is called once per 8 seconds of TM for interpolating the O/A parameters.

3.2 VEFI AC DATA

The VEFI AC data, once extracted from the TM minor frame and converted from counts to volts (see section 2.1.2.3), is
converted, in general, to a logarithmic scale.

3.2.1 SPECTROMETER A AND B

Tables 3.1 and 3.2 define the amplitude responses for Spectrometers A and B. Based on these values, the constants a, b,

for the exponential function

y=a .ebx
were determined according to spectrometer, channel, and peak or average. See Tables 3.5 and 3.6 for the values of the con-
stants for Spectrometers A and B. Solving the equation for Y results in the pre-amp voltage.

The amplitude response is then divided by the baseline: 21.4 meters. If the spectrometer is in high gain, the value is mul-
tiplied by 1000 and divided by a gain factor which is 21.4 for Spectrometer A and 21.6 for Spectrometer B. Grey scale val-
ues are assigned based on the values illustrated in Table 3.7. The grey scale value assigned to the high gain voltage is as-
signed to the value retained in the AC MAF divided by a factor of 1000.

Any Spectrometer A or B value which is either fill or, after conversion to a logarithmic scale, is less than 0.4 for high
gain or 0.008 for low gain, is reset to 0.4 and 0.008, respectively.

3.2.2 SPECTROMETER C

For the conversion of the spectrometer C channel output to a logarithmic scale, Table 3.3 or Table 3.4 is used according
to the gain of the spectrometer.
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Interpolation is performed using the appropriate table. The result is divided by the baseline, 21.4 meters. If the spec-

trometer is in high gain, the value is multiplied by 1000. Grey scale values are assigned according to Table 3.7.

If the Spectrometer C value is fill or exceeds a minimum value, the value is reset to the minimum. These values are:

Channel 1 2 3 4
low gain 0.0233645 0.0373832 0.0140187 0.186916
high gain 1.16822 1.86916 0.467290 2.33645

3.2.3 DC PEAKS

DC peak values, in volts, are multiplied by 4 and divided by the baseline, 21.4.

Table 3.1. Spectrometer A Amplitude Response (T=+9 °C)

Pre-amp Low Gain (Volts DC)
Vin | Chl-5.7 Ch2-11.3 Ch3-22.6 Ch4-45.3 Ch5-90.5 Ch6-181 Ch7-362 Ch8-724
(mv RMS) | Pk Avg Pk Avg Pk Avg Pk Avg Pk Avg Pk Avg Pk Avg Pk Avg
200.00 [ 5.03 | 5.00 [ 5.03 | 4.99 | 4.93 | 4.94 | 4.98 | 4.97 | 4.98 | 4.98 | 5.12 | 5.03 | 5.10 [ 5.03 | 5.04 [ 5.01
100.24 | 4.61 | 4.63 | 4.61 | 4.62 | 4.53 | 4.53 | 4.57 | 4.59 [ 4.58 | 4.58 | 4.66 | 4.66 | 4.66 | 4.66 | 4.60 | 4.61
50.24 | 4.21 | 4.22 | 4.20 | 4.20 | 4.11 | 4.12 | 4.16 | 4.16 | 4.16 | 4.17 | 4.21 | 4.21 | 4.22 | 4.22 | 4.17 | 4.18
25.18 | 3.80 | 3.80 | 3.79 | 3.79 | 3.69 | 3.71 | 3.74 | 3.74 [ 3.74 | 3.74 [ 3.77 | 3.77 | 3.79 | 3.79 | 3.73 | 3.74
12.62 [ 3.39 | 3.40 | 3.37 | 3.37 | 3.27 | 3.28 | 3.31 | 3.32 | 3.31 [ 3.32 | 3.33 | 3.31 | 3.36[3.36 | 3.31 | 3.31
6.32 [ 2.98 | 2.99 | 2.94 | 2.95 | 2.84 | 2.85 | 2.89 | 2.89 | 2.89 [ 2.89 | 2.90 [ 2.90 | 2.93 | 2.93 | 2.89 [ 2.89
3.17 | 2.55 | 2.57 | 2.52 | 2.52 | 2.41 [ 2.42 | 2.47 | 2.47 | 2.47 | 2.47 | 2.48 | 2.48 | 2.51 | 2.51 | 2.46 | 2.46
1.59 [ 2.12 | 2.14 | 2.09 [ 2.09 | 1.99 | 1.99 | 2.04 | 2.04 | 2.04 | 2.03 | 2.05 | 2.04 | 2.09 | 2.08 | 2.03 [ 2.03
0.80 [ 1.70 | 1.72 | 1.66 | 1.67 | 1.55 | 1.56 | 1.62 | 1.62 | 1.61 [ 1.60 | 1.62 | 1.61 | 1.66 | 1.65 | 1.60 [ 1.59
0.40 [ 1.26 | 1.30 [ 1.23 [1.23 |1.12 |1.13 | 1.19 | 1.18 | 1.19 [1.16 | 1.19 [1.18 | 1.24 [1.21 | 1.18 [ 1.14
0.20 [ 0.82 | 0.88 | 0.78 | 0.78 | 0.66 | 0.68 | 0.77 | 0.76 | 0.75 [ 0.70 | 0.78 | 0.73 | 0.81 | 0.76 | 0.71 | 0.68
0.14 [ 0.58 | 0.68 | 0.55 | 0.55 | 0.42 | 0.45 | 0.57 | 0.54 | 0.53 | 0.46 | 0.54 | 0.52 | 0.59 [ 0.53 | 0.47 | 0.44
0.10 [ 0.33 ] 0.47 | 0.30 | 0.33 | 0.17 | 0.23 | 0.35 | 0.34 ] 0.31 | 0.21 | 0.32 | 0.29 | 0.38 | 0.31 | 0.22 | 0.20
High Gain Vi, = Low Gain V;, /21.4
Table 3.2. Spectrometer B Amplitude Response (T=+9 °C)
Pre-amp Low Gain (Volts DC)
Vin | Chl-5.7 Ch2-22.6 Ch3-53.7 Ch4-90.5 Ch5-215 Ch6-304 Ch7-430 Ch8-724
(mv RMS) | Pk Avg Pk Avg Pk Avg Pk Avg Pk Avg Pk Avg Pk Avg Pk Avg
200.00 [ 5.01 | 4.99 | 4.91 | 4.91 | 4.80 | 4.80 | 4.93 | 4.93 | 4.79 | 4.79 | 4.78 | 4.78 4.80 | 4.81 | 5.02 | 4.99
100.24 | 4.61 | 4.62 | 4.51 | 4.51 | 4.38 | 4.39 | 4.53 | 4.54 | 4.35 | 4.36 | 4.33 | 4.35 4.36 | 4.37 | 4.58 | 4.58
50.24 | 4.21 | 4.22 | 4.11 | 4.12 | 3.96 | 3.96 | 4.13 | 4.13 | 3.93 | 3.93 | 3.91 | 3.91 3.93 | 3.94 | 4.15 | 4.15
25.18 | 3.80 | 3.81 | 3.70 | 3.70 | 3.53 | 3.53 [ 3.71 | 3.72 | 3.50 | 3.50 | 3.48 | 3.49 3.50 | 3.51 | 3.71 | 3.72
12.62 [ 3.39 | 3.40 | 3.28 | 3.28 | 3.10 | 3.10 | 3.29 | 3.29 | 3.08 [ 3.08 | 3.06 | 3.06 3.08 | 3.08 | 3.29 | 3.29
6.32 [ 2.98 | 2.99 | 2.85 | 2.85 | 2.68 | 2.68 | 2.87 | 2.88 | 2.65 [ 2.65 | 2.63 | 2.63 2.65 | 2.66 | 2.86 | 2.86
3.17 | 2.56 | 2.58 | 2.42 | 2.43 | 2.24 | 2.25 | 2.45 | 2.45 | 2.22 | 2.22 | 2.20 | 2.21* | 2.23 | 2.23 | 2.43 | 2.43
1.59 [ 2.13 | 2.15 | 1.99 [ 1.99 | 1.81 | 1.83 | 2.02 | 2.02 | 1.80 [1.79 | 1.78 [ 1.78 1.81 [ 1.79 | 2.01 | 2.00
0.80 [ 1.70 | 1.73 | 1.57 [ 1.58 | 1.38 | 1.40 | 1.59 | 1.59 | 1.37 [1.36 | 1.35 | 1.35 1.38 [ 1.35 | 1.58 | 1.57
0.40 [ 1.27 | 1.30 | 1.14 [1.14 | 0.92 | 0.99 | 1.15 | 1.15 | 0.94 [ 0.93 | 0.92 [ 0.92 0.95 | 0.89 [ 1.14 | 1.13
0.20 [ 0.82 | 0.89 | 0.69 | 0.70 | 0.44 | 0.59 | 0.73 | 0.71 | 0.49 [ 0.49 | 0.46 | 0.49 0.50 | 0.40 | 0.70 | 0.68
0.14 | 0.58 | 0.67 | 0.47 | 0.48 | 0.18 | 0.38 | 0.46 | 0.48 | 0.25 [ 0.28 | 0.24 | 0.29 0.30 | 0.14 | 0.46 | 0.45
0.10 [ 0.34 | 0.45 | 0.24 | 0.26 | -0- 0.21 [ 0.19 ] 0.24 | 0.03 | 0.08 | -0- 0.09 0.08 | -0- 0.23 [ 0.22
High Gain V;,, = Low Gain V;,/21.6
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Table 3.3. Spectrometer C Low Gain Amplitude Response (T=+9 °C)

Pre-amp Vin

Low Gain (Volts DC)

(mv RMS) | Ch1-2.04k Ch2-8.09k Ch3-32k Ch4-200k
200.00 | 4.99 4.99 4.96 4.76
100.24 | 4.54 4.54 4.51 4.34

50.24 | 4.10 4.10 4.08 3.88
25.18 | 3.67 3.66 3.64 3037
11215161208 (S22 SE2(0 SE2(0 2.76
8.93 | 2.99 2.96 2.98 2033
037 || 277 2ol 2073 1.75
5.64 | 2.69 263 2.68 1.47
5.02 | 2.61 21955, 2.60 199182
4.48 | 2.53 2.46 2152 0.59
3.99 | 2.45 288y 2.44 -0-
SN 219218 2.18 219219,

2.24 | 2.02 1.85 2108)

1658 | 1678 1.43 1.78

1515200 IRISS10) 0.74 1.50

1.00 0.26

0.80 | 0.94 -0- 1.18

0.63 | 0.49 0.94

0.56 [ 0.11 0.81

0.50 | -0- 0.65

0.40 0.28

0.30 -0-

Table 3.4. Spectrometer C High Gain Amplitude Response (T=+9 °C)

Pre-amp Vin High Gain (Volts DC) | Pre-amp Vin
(mv_RMS) Chl-2.04k Ch2-8.09k Ch3-32k (mv_RMS) Ch4-200k
11.241 5.03 25.179 5.04
10.024 5.01 5.01 4.96 20.000 4.91
8.934 4.94 4.93 4.89 14.159 4.69
5.024 4.57 4.57 4.52 10.024 4.48
2.518 4.13 4.13 4.09 5.024 4.02
1.262 3.69 3.69 3.65 2.SU 3.57
0.632 3.26 3.23 3.21 1.262 3.04
0.317 2.80 2.76 2.76 0.632 2.46
0.159 2.32 2.23 2.30 0.317 1.73
0.080 1.78 1.51 1.80 0.159 0.93
0.056 1.46 0.93 1.54 0.080 0.37
0.050 0.61 0.071 0.29
0.045 0.01 0.056 0.09
0.040 1.05 -0- 1.28 -0- -0-
0.036 0.88 1.19
0.032 0.65 1.10
0.028 0.36 1.03
0.025 -o- 0.95
0.020 0.82
0.016 0.72
0.011 0.61
-0- 0.52
—0- —0-
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TABLE 3.5. CONSTANTS FOR THE CONVERSION OF SPECTROMETER A DC VOLTS TO PRE-AMP VOLTS

CHANNEL 1 2

MODE PEAK AVERAGE PEAK AVERAGE
a 0.05270 0.04519 0.05647 0.05520
b 1.62638 1.66528 1.61447 1.62243
r’ 0.99962 0.99988 0.99976 0.99971
CHANNEL 3 4

MODE PEAK AVERAGE PEAK AVERAGE
a 0.06916 0.06596 0.05608 0.05734
b 1.60162 1.61085 1.63748 1.63112
r’ 0.99968 0.99985 0.99997 0.99994
CHANNEL 5 6

MODE PEAK AVERAGE PEAK AVERAGE
a 0.05862 0.06486 0.05994 0.06155
b 1.62486 1.59669 1.59489 1.59605
r’ 0.99994 0.99964 0.99991 0.99992
CHANNEL 7 8

MODE PEAK AVERAGE PEAK AVERAGE
a 0.05443 0.06308 0.06475 0.06744
b 1.61576 1.58097 1.59244 1.58247
r’ 0.99997 0.99877 0.99980 0.99975

TABLE 3.6. CONSTANTS FOR THE CONVERSION OF SPECTROMETER B DC VOLTS TO PRE-AMP VOLTS

CHANNEL 1 2

MODE PEAK AVERAGE PEAK AVERAGE
a 0.05192 0.04519 0.06396 0.06262
b 1.63118 1.66526 1.62395 1.62797
r’ 0.99955 0.99980 0.99979 0.99978
CHANNEL 3 4

MODE PEAK AVERAGE PEAK AVERAGE
a 0.09655 0.07749 0.06407 0.06298
b 1.57774 1.61244 1.61461 1.61651
r’ 0.99965 0.99383 0.99947 0.99977
CHANNEL 5 6

MODE PEAK AVERAGE PEAK AVERAGE
a 0.09115 0.08916 0.09463 0.08900
b 1.60427 1.61074 1.60190 1.61758
r’ 0.99992 0.99999 0.99991 0.99997
CHANNEL 7 8

MODE PEAK AVERAGE PEAK AVERAGE
a 0.08705 0.10100 0.06605 0.06714
b 1.61531 1.5701 4 1.59678 1.59463
r’ 0.99998 0.99958 0.99993 0.99991

TABLE 3.7. GREY SCALE ASSIGNMENT VALUES

Value in mV/m Grey Scale Value
n < 0.002

0.002 < n < 0.005 2
0.005 < n < 0.01 3
0.01 < n < 0.02 4
0.02 < n < 0.05 5}
0.05 <n<20.1 6
0.1 <n<20.2 7
0.2 <n < 0.5 8
0.5 <n<1.0 9
1.0 <n < 2.0 10
2.0 < n < 5.0 11
5,0 <n 12
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SECTION 4 - OUTPUTS FROM THE VEFI DRS

4.1 MISSION ANALYSIS FILES (MAFs)

The prime output of the VEFI DRS is the VEFI MAFs which contain data resulting from the processing of the telemetry
data. The MAF database is the final repository for the DE science data. The MAF database specifications are described in
Reference 2. VEFI specific MAFs are discussed in the sections which follow. The formats of all VEFI MAFs comprise
Appendix C.

4.1.1 THE MAF KEY

The MAF key which is assigned at MAF creation time, during the VEFI DRS processing, is based on a standard key

format:

DIRECTORY ENTRY KEY PACKET
Word* Item Internal Type Format Values
1 File Type Character Left Justified Blank filled D-data file, E-explanatory
2 Start date Integer YYDDD
3 Start time of day Integer Milliseconds 0-86399999
4 Stop date Integer YYDDD
5) Stop time of day Integer Milliseconds 0-86399999
6 Satellite Character Left justified, Blank filled 'A'-'E'
7 Instrument Character Left justified, Blank filled (Table 2-3)
8 Content Character User defined
9 Content

VEFI MAF keys are readily identified by an instrument ID of VEFI. VEFI MAF types are distinguished from each other
by the user-defined portion of the key:

'DCA ‘ or 'DCA Z '
'DCHR ‘ or 'DCHR Z'
‘DCHRSCE
'AC !

The date(s) and time(s) of each MAF key is determined by the dates and times input to the VEFI DRS by the user.

4.1.1.1 The DC Averaged Data MAF

Key: 'DCA !

Data Type: Constant Increment Abscissa
Abscissa Type: Time

Vector Type: Fixed

4.1.1.2 The DC High Resolution Data MAF

Key: 'DCHR ‘

Data Type: Constant Increment Abscissa
Abscissa Type: Time

Vector Type: Fixed

4.1.1.3 The DC Raw Data MAF

Key:

Data Type:
Abscissa Type:
Vector Type:

'DCHRSCE

Constant Increment Abscissa
Time

Fixed

4.1.1.4 The AC Data MAF

Key:

Data Type:
Abscissa Type:
Vector Type:

"AC '
Constant Increment Abscissa
Time

Fixed Variable




4.1.2 TIME ADJUSTMENTS FOR MAF VECTORS

The abscissa (time) associated with each MAF vector is adjusted from the time of the major frame according to the time
of the readout. The adjustments for the DC and AC times are as follows:
For DC MAF vectors (DCA and DCHR MAFs):
-2.929688 (-6/128%62.5)
For AC MAF vectors:

+36.62109 (75/128%62.5)

4.2 LINE PRINTER OUTPUT

The VEFI DRS generates output which is intended for a print device. This output provides a record of the processing run
for analysis by the DE production staff and/or by VEFI account personnel.

4.2.1 PROCESSING LOG

Information which summarizes the processing run is output to a logical unit which, for production purposes is set to the
line printer, but may be set to a file or to the user console or other device. This information includes:

Start and stop dates and times of the pass; a summary of the processing options selected; an entry for each record (vec-
tor) written with the time (abscissa) associated with each vector; a processing summary which provides run statistics. The
processing summary includes the total number of TM major frames accessed, the number of TM frames that consisted of fill
data, the number of TM frames for which the VEFI power was off, and the number of MAF records for each type of MAF.

4.2.2 ERROR LOG
Output pertaining to any error conditions which were detected during VEFI DRS processing are output to the same logi-

cal unit as the processing log output. In general, this output specifies the subroutine in which the error occurred, and some
information indicative of the type of error which occurred. See Appendix C for a complete list of DRS error messages.

221 -



SECTION 5 - DRS SUBROUTINES

5.1 MODULE DEPENDENCY DIAGRAMS

The charts on the pages which follow illustrate the module dependencies for the VEFI DRS. See Figures 5.1, 5.2, and
5.3. The table which follows, Table 1, provides a brief description of the purpose of each DRS subroutine.

‘ MAIN

v | v

TIME/DMF RTMPROC RLOG

¢ v !

REFDC RMFERR RACDAT

l v 2

OA,TM,MAF
ERROUT RERROR
/DMFLIB

TIMCHK ULATGC

Figure 5.1 Module Dependency Diagram for MAIN program.

REFDC
[_—L __L_ !‘l" — - ‘L’ ] w—— ‘1-, _slz &7 ‘17
| TIMCHK RINTR ULATGC RGMG "
; ] EN .VRMMGEN RSUNSH RCOR RVXB
| S ‘
rd Ay
SPLN 0/A_ /DMFLIB NNMEMI, TRANSP RORTHO

Figure 5.2 Module Dependency Diagram for subroutine REFDC.
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RACDAT

RTEMPR RSPEC RGREY RSPECCL RSPECCH

Figure 5.3 Module Dependency Diagram for subroutine RACDAT

TABLE 5.1 LIST OF VEFI DRS SUBROUTINES

SUBROUTINE FILE NAME [PURPOSE

INNMTML [F4 : NNM1ML Transforms a vector according to the matrix provided

RACDAT [F'4 : RACDAT Processes the AC TM data, producing the AC MAF vector

RCOR [F4 : RCOR Calculates the corotation electric field

RDATA [F4 :RDATA Block data for the initialization of /RCTL/ named common

REFDC [F4 :REFDC Refines the DC electric field values; formats the DCHR and DCA MAF vectors

RERROR [F'4 : RERROR Writes error messages requested by number to F:108; also writes out a user|
buffer to F:108

RGMGEN 4 : RGMGEN Generates the GEI to TOP matrix

RGREY F4 :RGREY Converts AC millivolts to a grey scale value, and positions value in bits of
output word

RINTR [F7 :RINTR Interfaces with spline subroutine, SPLN(R)

RLOG [F4 :RLOG Writes error message from user buffer to F:108

RMAIN [F4 :RMAIN Main control routine: reads control parameters, performs initialization

RMFERR [F4 :RMFERR Checks for and handles errors returned from MAF calls

RMMGEN [F'4 : RMMGEN Generates top to LMG matrix

RORTHO [F4 :RORTHO Transforms vector using orthogonalization matrix

RSPEC [F4 :RSPEC Converts spectrometer A and B volts to a logarithmic scale

RSPECCH [F4 :RSPECCH Converts spectrometer C volts (high gain) to a logarithmic scale

RSPECCL [F4 :RSPECCL Converts spectrometer C volts (low gain) to a logarithmic scale

RSUNSH [F4 : RSUNSH Determines if any axis is within 5° of the sun vector and flags it in the out-
put flag word

RTEMPR [F4 : RTEMPR Converts volts to temperature

RTMPROC [F'4 : RTMPROC Main TM data refinement processing: reads TM, averages DC data, writes MAFs

RVXB [F4 :RVXB Calculates VxB in SPC; transforms to SCE

SPLN(R) [F7:SPLINE Performs a cubic spline interpolation of O/A data

'TIMCHK [F7 :KTIMCH Checks to determine if the ms of day has exceeded a day, and resets date and|
ms of day to next day

TRANSP [F'4 : TRANSP Transposes a matrix

ULATGC [F7 : ULATGC Calculates geodetic latitude

5.2 FILE NAMING CONVENTIONS

Each filename consists of a 2-character prefix, followed by a : (colon), and the subroutine name. The naming conven-
tions used are that source modules begin with F, object modules with B (binary) and load modules with L. The second char-
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acter of the prefix is a number which designates a database. The 4 designates the TM database and identifies most subrou-
tines as part of a system which processes TM data. A ‘7’ denotes 'other'.

5.3 COMPILING VEFI DRS SUBROUTINES

To compile:
!FORT4 filename OVER filename
e.g., FORT4 F4:RMAIN OVER B4 :RMAIN
NOTE: For F4:RTMPROC, the ‘X’ option must be specified. Otherwise, the MAF /O will not occur, however, the run
will appear successful.

For a number of other subroutines, write statements will be compiled if the ‘X’ option is specified. Various debug in-
formation will be printed in this case. Subroutines in this category include: RSPECCL, RSPECCH, RSPEC, RGREY.

5.4 LINKING THE VEFI DRS
To link the VEFI DRS, creating the load module L4:RDSYS:

ILYNX J4:RML

The contents of J4:RML are as follows:

FILE: J4:RML

iLYNX B4:RMAIN, ;

B7:INTR,B7:SPLINE, ;

B4 :RDATA, B4 :RERROR, B4 : RLOG, B4 : RTMPROC, B4 : REFDC, ;

B4 :RGMGEN, B4 : RMMGEN, B4 : RCOR, B4 : RORTHO, B4 : RVXB, B4 : RACDAT, B7 : ULATGC, ;
B4 :RSUNSH, B4 : NNMTML , B4 : TRANSP , B4 : RSPEC, B4 : RTEMPR, B4 : RGREY, ;

B4 :RSPECCH, B4 : RSPECCL, B4 : RMFERR, ;

B7:KTIMCH OVER L4:RDSYSC(P2);U:LIB.DMFLIB;DMFLIB.LIBRARY
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SECTION 6 - VEFI DRS OPERATING INSTRUCTIONS

6.1 VEFI DRS EXECUTION

The VEFI DRS load module, L4:RDSYS.VEFI may be executed in online or batch mode.

6.1.1 ONLINE EXECUTION

To initiate L4:RDSYS in the online interactive mode, the following device assignments are required, followed by the
START command:

SET F:105 UC
SET F:106 UC
SET F:108 LP
SET F:201 /MAFA.VEFI
SET F:202 /MAFH.VEFI
SET.F:203 /MAFC.VEFI
SET F:204 /MAFR.VEFI
SET L4:RDSYS

After L4:RDSYS begins execution, the user will be prompted for the start date, start time, end date, and end time for the
pass or subset of the pass orconsecutive passes to be processed.

IS L4:RDSYS
VEFI DATA REDUCTION PROCESSING
ENTER STARTDATE, STARTTIME. ENDDATE, ENDTIME.
DATES ARE YYDDD FORMAT. TIMES ARE IN MS. OF DAY.
PLEASE SEPARATE ALL FIELDS WITH COMMAS.
The user may respond to the remainder of the prompts with a 'Y' for yes, an 'N' for no. A 'standard' run is the normal

production mode and is defined as follows:

!'S L4:RDSYS
VEFI DATA REDUCTION PROCESSING
ENTER STARTDATE, STARTTIME, ENDDATE, ENDTIME.
DATES ARE YYDDD FORMAT. TIMES ARE IN MS. OF DAY.
PLEASE SEPARATE ALL FIELDS WITH COMMAS.
?282018,22778176,82018,24866148
ENTER Y IF THIS IS A STANDARD RUN;
ENTER N IF THIS IS A NON-STANDARD RUN
?Y

DE-B VEFI PROCESSING ON 14:34 SEP 29, '83
START DATE:82018;START TIME: 22778176
STOP DATE:82018;STOP TIME: 24866148

THE FOLLOWING RUN OPTIONS WERE SELECTED
DC DATA WILL BE PROCESSED

THE AVERAGED DATA MAF WILL BE CREATED
THEORETICAL MAGNETIC FIELD VALUES USED
CONTACT POTENTIAL VALUES ARE

CX= -4.90, CY= -4.30, CZ= .00

ANTENNAS WILL BE ORTHOGONALIZED

EXTRA DELTA X,Y, OR Z WILL BE BYPASSED

AC DATA WILL BE PROCESSED
PLEASE VERIFY ALL PROCESSING OPTIONS.
ENTER Y TO PROCEED, N TO REENTER, OR Q TO QUIT
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After the user has responded to all processing option queries, a summary of the option selected is output to the UC. The
operator may then enter 'Y 'to proceed, N' to re-specify all options, or Q to quit.

Once the user responds 'Y", the processing of TM begins. If the 1M selected is not online, the user will be asked to verify
that a TM promotion is desired. The response to the system message must be "YES' in order to proceed. When the TM is
online, a relatively long wait will ensue for the user until, at the end of the job, a message is output:

DE-B VEFI PROCESSING COMPLETED
*STOP* 0

6.2 ONLINE INITIATION VIA THE 'BATCH' COMMAND

The same processing run may be submitted as a batch job by the command:
IBATCH VEFIRDSYS,'START'=82018,22778176’, 'STOP'=' 82018,24866148"

This results in the following device assignments and START command. Note that the options selected are included in the
input data stream, and that the VEFI DRS JCL ends at the first |EOD.

FILE: VEFIRDSYS

1JOB VEFI,ZBKLB,7

ILIMIT (COR,72),(TIME,3), (ACCOUNT), (RERUN)
ISET F:106 LP

ISET F:108 LP

ISET F:201 /MAFA

ISET F:202 /MAFH

ISET F:203 /MAFC

ISET F:204 /MAFR

IRUN (LMN,L4:RDSYS,VEFI)
| PMDE

IDATA

START, STOP

N

N

Y

Y

IEOD

!RUN (LMN,L5:BTMPRM,VEFI)
| PMDE

IDATA

START, STOP

IEOD

A non-standard run is anything other than the standard run. Some examples of non-standard runs are included.

AC

!'S L4:RDSYS

VEFI DATA REDUCTION PROCESSING
ENTER STARTDATE, STARTTIME, ENDDATE, ENDTIME.
DATES ARE YYDDD FORMAT. TIMES ARE IN MS. OF DAY.
PLEASE SEPARATE ALL FIELDS WITH COMMAS.

?282018,22778176,82018,24866148
ENTER Y IF THIS IS A STANDARD RUN;
ENTER N IF THIS IS A NON-STANDARD RUN;

2N

ENTER Y IF DC PROCESSING IS TO RE EXECUTED; OTHERWISE ENTER N
2N

ENTER Y IF AC PROCESSING IS TO BE EXECUTED; OTHERWISE ENTER N
?Y

DE-B VEFI PROCESSING ON 14:36 SEP 29, 83
START DATE:82018;START TIME: 22778176
STOP DATE:82018;STOP TIME: 24866148

THE FOLLOWING RUN OPTIONS WERE SELECTED
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AC DATA WILL BE PROCESSED
PLEASE VERIFY ALL PROCESSING OPTIONS.
ENTER Y TO PROCEED, N TO REENTER, OR Q TO QUIT
20
*STOP* 0

High Resolution DC

!'S L4:RDSYS
VEFI DATA REDUCTION PROCESSING
ENTER STARTDATE, STARTTIME, ENDDATE, ENDTIME.
DATES ARE YYDDD FORMAT. TIMES ARE IN MS. OF DAY.
PLEASE SEPARATE ALL FIELDS WITH COMMAS.
?283025,46241417,83025,46361417
ENTER Y IF THIS IS A STANDARD RUN;
ENTER N IF THIS IS A NON-STANDARD RUN;

2N

ENTER Y IF DC PROCESSING IS TO BE EXECUTED; OTHERWISE ENTER N
?Y

ENTER Y IF RAW DATA FILE IS TO BE CREATED; OTHERWISE ENTER N
2N

ENTER Y IF HIGH RESOLUTION MAF IS TO BE CREATED; OTHERWISE ENTER N
?Y

ENTER Y IF AVERAGED DATA MAF IS TO BE CREATED; OTHERWISEE ENTER N
2N

ENTER Y IF MEASURED MAGNETIC FIELD IS TO BE USED; OTHERWISE ENTER N
2N

ENTER Y IF CONTACT POTENTIAL IS TO BE MODIFIED; OTHERWISE ENTER N
2N

ENTER Y IF THEORETICAL EZ IS TO BE CALCUL ATED; OTHERWISE ENTER N
2N

ENTER Y IF ANTENNAS ARE TO BE ORTHOGONALIZED; OTHERWISE ENTER N
?Y

ENTER Y IF EXTRA DELTA X,Y,OR Z TO BE BYPASSED; OTHERWISE ENTER N
?Y

ENTER Y IF AC PROCESSING IS TO BE EXECUTED; OTHERWISE ENTER N
2N

DE-B VEFI PROCESSING ON 15:28 SEP 29, '83
START DATE:83025;START TIME: 46241417
STOP DATE:83025;STOP TIME: 46361417

THE FOLLOWING RUN OPTIONS WERE SELECTED
DC DATA WILL BE PROCESSED
THE HIGH RESOLUTION MAF WILL BE CREATED
THEORETICAL MAGNETIC FIELD VALUES USED
CONTACT POTENTIAL VALUES ARE
CX= -4.90, CY= -4.30, Cz= .00
ANTENNAS WILL BE ORTHOGONALIZED
EXTRA DELTA X, Y, OR Z WILL BE BYPASSED

PLEASE VERIFY ALL PROCESSING OPTIONS.
ENTER Y TO PROCEED, N TO REENTER. OR Q TO QUIT
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RAW DATA

!S L4:RDSYS
VEFI DATA REDUCTION PROCESSING
ENTER STARTDATE, STARTTIME, ENDDATE, ENDTIME.
DATES ARE YYDDD FORMAT. TIMES ARE IN MS. OF DAY.
PLEASE SEPARATE ALL FIELDS WITH COMMAS.
?283025,46241417,83025,46361417
ENTER Y IF THIS IS A STANDARD RUN;
ENTER N IF THIS IS A NON-STANDARD RUN;

2N

ENTER Y IF DC PROCESSING IS TO BE EXECUTED; OTHERWISE ENTER N
?Y

ENTER Y IF RAW DATA FILE IS TO BE CREATED; OTHERWISE ENTER N
?Y

ENTER Y IF HIGH RESOLUTION MAF IS TO BE CREATED; OTHERWISE ENTER N
2N

ENTER Y IF AVERAGED DATA MAF IS TO BE CREATED; OTHERWISEE ENTER N
2N

ENTER Y IF MEASURED MAGNETIC FIELD IS TO BE USED; OTHERWISE ENTER N
2N

ENTER Y IF CONTACT POTENTIAL IS TO BE MODIFIED; OTHERWISE ENTER N
2N

ENTER Y IF THEORETICAL EZ IS TO BE CALCUL ATED; OTHERWISE ENTER N
2N

ENTER Y IF ANTENNAS ARE TO BE ORTHOGONALIZED; OTHERWISE ENTER N
2N

ENTER Y IF EXTRA DELTA X,Y,OR Z TO BE BYPASSED; OTHERWISE ENTER N
2N

ENTER Y IF AC PROCESSING IS TO BE EXECUTED; OTHERWISE ENTER N
2N

DE-B VEFI PROCESSING ON 15:39 SEP 29, '83
START DATE:83025;START TIME: 46241417
STOP DATE:83025;STOP TIME: 46361417

THE FOLLOWING RUN OPTIONS WERE SELECTED
DC DATA WILL BE PROCESSED
THE RAW DATA FILE WILL BE CREATED
THEORETICAL MAGNETIC FIELD VALUES USED
CONTACT POTENTIAL VALUES ARE
CX= -4.90, Cy= -4.30, Cz= .00
PLEASE VERIFY ALL PROCESSING OPTIONS.
ENTER Y TO PROCEED, N TO REENTER. OR Q TO QUIT
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AVERAGED DC DATA

!S L4:RDSYS
VEFI DATA REDUCTION PROCESSING
ENTER STARTDATE, STARTTIME, ENDDATE, ENDTIME.
DATES ARE YYDDD FORMAT. TIMES ARE IN MS. OF DAY.
PLEASE SEPARATE ALL FIELDS WITH COMMAS.
?283025,46241417,83025,46825432
ENTER Y IF THIS IS A STANDARD RUN;
ENTER N IF THIS IS A NON-STANDARD RUN;

2N

ENTER Y IF DC PROCESSING IS TO BE EXECUTED; OTHERWISE ENTER N
?Y

ENTER Y IF RAW DATA FILE IS TO BE CREATED; OTHERWISE ENTER N
2N

ENTER Y IF HIGH RESOLUTION MAF IS TO BE CREATED; OTHERWISE ENTER N
2N

ENTER Y IF AVERAGED DATA MAF IS TO BE CREATED; OTHERWISEE ENTER N
?Y

ENTER Y IF MEASURED MAGNETIC FIELD IS TO BE USED; OTHERWISE ENTER N
2N

ENTER Y IF CONTACT POTENTIAL IS TO BE MODIFIED; OTHERWISE ENTER N
2N

ENTER Y IF THEORETICAL EZ IS TO BE CALCUL ATED; OTHERWISE ENTER N
?Y

ENTER Y IF ANTENNAS ARE TO BE ORTHOGONALIZED; OTHERWISE ENTER N
?Y

ENTER Y IF EXTRA DELTA X,Y,OR Z TO BE BYPASSED; OTHERWISE ENTER N
?Y

ENTER Y IF AC PROCESSING IS TO BE EXECUTED; OTHERWISE ENTER N
2N

DE-B VEFI PROCESSING ON 15:25 SEP 29, '83
START DATE:83025;START TIME: 46241417
STOP DATE:83025;STOP TIME: 46825432

THE FOLLOWING RUN OPTIONS WERE SELECTED
DC DATA WILL BE PROCESSED

THE AVERAGED DATA MAF WILL BE CREATED
THEORETICAL MAGNETIC FIELD VALUES USED
CONTACT POTENTIAL VALUES ARE
CX= -4.90, Cy= -4.30, Cz= .00
THEORETICAL EZ WILL BE CALCULATED
EXTRA DELTA X,Y, OR Z WILL BE BYPASSED

PLEASE VERIFY ALL PROCESSING OPTIONS.

ENTER Y TO PROCEED, N TO REENTER. OR Q TO QUIT
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APPENDIX A - TELEMETRY FORMATS

This appendix shows the assignment of telemetry words in a minor frame and the allocation of 4-second and
a-second subcom words.

The Tables on the following pages are formatted according to the figure below:

Telemetry Format Word Telemetry Point

v
- v

X XXX
A+ - Analog Telemetry +Polarity Data Source within the
A- - Analog Telemetry —Polarity Command and Data Handling System
P - Passive Telemetry current 1) CPU -> CTP - Microprocessor
source driven 2) CTP XX -> CTP Internal TLM Points
3) XXX  -> Digits identify the RTM
All other telemetry points are digital channel assigned to the

TLM Point

Notes:

1. Data rate: 16,300kps

2. Minor frame period: 62.5msec/minor frame
3. Major frame period: 8 sec/major frame
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1 2 3 4 2-bit S/C 10| 5 6 7 8
24-BIT STRC | 24-BIT STRC | 24-BIT STRC | 6-bit FRAME FPI LANG
STATUS

9 10
WATS WATS

13 S/C ATT
4-WORD WATS
SUBCOM->
21
RPA

37 S/C 38 39
SUBCOM LANG(2) LANG
CTA Al

FPI FPI FPI

20
RPA
52
RPA

57

RPA

65 66 67 68

4-SEC 8-SEC 4-SEC 8-SEC LANG
SC SUBCOM | SC SUBCOM | SC SUBCOM | SC SUBCOM

73 74

WATS WATS MAG MAG

84
RPA

RPA

102
LANG(2)

116
RPA

Figure A-1. DE-2 Mission Data Minor Frame Telemetry Format
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TIME CODE
CTP19

RPA

A4 35

Figure A-2. DE-2 4-Sec Instrument Subcom - Minor Frame Word 67
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102

15
100

93

[A4 62

101

16

109

106
113 114 115 116 117 118 119
46 46 46 46 46 46 17
121 122 123 124 125 126 127
17 17 17 17 17 17 17
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APPENDIX B - AVAILABLE ORBIT/ATTITUDE
INFORMATION

This appendix lists the OA parameters available on the system. Access to these parameters is via call to the DMF library
routine OAREAO. Detailed definition of these parameters can be found in Ref. 3.

Map Number Description

2 Period

3 Inclination

4 Eccentricity

5 Semi-major axis

6 Argument of Perigee

7 Right ascension of ascending node

8-10 GEI vector normal to orbit plane (in the direction PxV)
11 Apogee height

12 Perigee height

13 Orbit number

14 Time from perigee

i3 Sun light/darkness flag

16 Greenwich sidereal time

17-19 GEI vector toward the Sun

20-22 GEI vector from satellite toward Moon

23-25 GEI satellite position vector

26-28 GEI satellite velocity vector

29-31 GEI satellite velocity relative to rotating atmosphere
32 Height above spheroid

33 Geodetic latitude of subsatellite point

34 East longitude of satellite

35 Minimum ray height

36 Minimum ray latitude

37 Local apparent solar time

38 Local magnetic time

39 McIlwain's shell parameter

40 Invariant latitude

41 Magnetic field strength

42-44 GEI magnetic field vector

45-47 Polar components of magnetic field

48 Geocentric magnetic inclination

49-51 GEI coordinates of ingress (north)

52-54 GEI coordinates of egress (south)

55-56 Geodetic latitude and longitude of ingress point
57-58 Geodetic latitude and longitude of egress point

59-67 3x3 rotation matrix for transformation from spacecraft coordinates to GEI coordinates
68-70 GEI coordinates of spacecraft angular momentum vector
71 Phase angle of spin-measured from velocity vector to x-axis of spacecraft
72 Spin rate with respect to nadir

73 Coning angle (between L and spacecraft z axis)

74 Coning rate

75 Coning phase

76 Solar zenith angle
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APPENDIX C - VEFI MAF FORMATS

1. Optional Key Packet (User-Defined Words) for all VEFI MAFS

Word # Type* Contents
1 F Orbit #
2 F Begin GEI Latitude of Pass
3 F End GEI Latitude of Pass
4 F Begin Invariant Latitude of Pass
5 F End Invariant Latitude of Pass
6 F Begin M.L.T. of Pass
7 F End M.L.T. of Pass
8 B Flags:
Bit # (numbered from left to right, 0-31)
0-1 orbit size:
0=1/4
1 =1/2
2 = full
spare
satellite direction:
0 = latitude decreasing
1 = latitude increasing
4- 6 spare
7 microfiche processing complete (0=No, 1 =Yes)
8- 9 spare
10 measured B=1, theoretical B=0
11 0 = no orthogonalization
1 = antennas orthogonalized
12-15 orthogonalization matrix ID 16-23 spare
24-31 # points/record (vector)
9 F Ecx, X-component of contact potential
10 F Ecy, Y-component of contact potential
11 F Ecz, Z-component of contact potential
12 F Baseline, X
13 F Baseline, Y
14 F Baseline, Z
15 B spare
16 B spare
17 B spare
18 B spare
19 I Date Processed
20 F Time resolution/data point
*Type: F = floating point

B = binary

I

integer
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2. Averaged Data MAF

Record Format:

128 data points/record (vector)

1/2 sec/data point

11 words/data point

Word # Type* Contents
1- 128 B Flags: Bit #(numbered from left to right, 0-31)
0 1 => all £fill
0 => not all fill
1 £fill qualifier:
1 => from processing;
0 =>TM fill
2-3 spare
4 Extra-resolution, X: 1 = Yes,0 = No
5 Extra-resolution, Y: 1 = Yes,0 = No
6 Extra-resolution, Z: 1 = Yes,0 = No
7 non-standard # of pts in X avg. 1 = Yes; = No
8 non-standard # of pts in Y avg. 1 = Yes; = No
9 non-standard # of pts in Z avg. 1 = Yes; = No
10 sun/shadow, X 0 = sun; 1 = shadow
11 sun/shadow, Y 0 = sun; 1 = shadow
12 sun/shadow, Z 0 = sun; 1 = shadow
13-15 spare
129— 256 F Ex in S/C coordinates (1/2 sec. avg)
257— 384 F Ey in S/C coordinates (1/2 sec. avg)
385- 512 F Ez in S/C coordinates (1/2 sec. avg)
513- 640 F Ex in TOPO coordinates
641- 768 F Ey in TOPO coordinates
769- 896 F Ez in TOPO coordinates
897-1024 F Ex in LMG coordinates
1025-1152 F Ey in LMG coordinates
1153-1280 F Ez in LMG coordinates
1281-1408 F Potential, integrated along X-axis
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3. High-resolution Data MAF

Record Format:

128 data points/record (vector)
1/16 sec/data point
13 words/data point

Word # Type* Contents
1- 128 B Flags: Bit #(numbered from left to right, 0-31)
0 1 => all £fill
0 => not all fill
1 £fill qualifier:
1 => from processing;
0 =>TM fill
2-3 spare
4 Extra reading, X: 1 = Yes,0 = No
5 Extra reading, Y: 1 = Yes,0 = No
6 Extra reading, Z: 1 = Yes,0 = No
7 Common Mode, 1 = Yes; 0 = No
8 Common Mode, 1 = Yes; 0 = No
9 Common Mode, 1 = Yes; 0 = No
10 sun/shadow flag, X 0 = sun; 1 = shadow
11 sun/shadow flag, Y 0 = sun; 1 = shadow
12 sun/shadow flag, Z 0 = sun; 1 = shadow
13-31 spare
129— 256 F Ex in S/C coordinates (1/16 sec)
257— 384 F Ey in S/C coordinates (1/16 sec)
385- 512 F Ez in S/C coordinates (1/16 sec)
513- 640 F Ex in TOPO coordinates
641- 768 F Ey in TOPO coordinates
769- 896 F Ez in TOPO coordinates
897-1024 F Ex in LMG coordinates
1025-1152 F Ey in LMG coordinates
1153-1280 F Ez in LMG coordinates
1281-1408 F Ex,y, or z in S/C or CMX,CMY,CMZ
1409-1536 F Ex,y, or z in TOP or spare
1536-1664 F Ex,y, or z in LMG or spare

4. Raw Data MAF

Record Format:

128 data points/record (vector)
1/16 sec/data point
3 words/data point

Word # Type* Contents
1- 128 F Ex in spacecraft electric field coordinates
129— 256 F Ey in spacecraft electric field coordinates
257— 384 F Ez in spacecraft electric field coordinates
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5. AC Data MAF

Word # Type* Contents
1 B Flags: Bit # (numbered from left to right, 0-31)
0 Spec A gain: 0 = Low; 1 = High
1 Spec B gain: 0 = Low; 1 = High
2 Spec C gain: 0 = Low; 1 = High
3-4 Spec A axis: 00 = X; 10 = Y; 11 = Z
5-6 Spec B axis: 00 = X; 10 = Y; 11 = Z
7-8 Spec C axis: 00 = X; 10 = Y; 11 = Z
9-10 Spec A Mode: 00 = Alternating; 10 = Averages; 11 = Peak
11-12 Spec B Mode: 00 = Alternating; 10 = Averages; 11 = Peak
13-14 Spec C Mode: 00 = Alternating; 10 = Averages; 11 = Peak
15-17 Word 126-127 identifier
18-30 spare
31 Mode, gain or axis is fill: 1 => fill; O => not fill
2 F CM+X (1lst reading from 4 sec. Instrument Subcom)
3 F CM-X (1lst reading from 4 sec. Instrument Subcom)
4 F CM+Y (1lst reading from 4 sec. Instrument Subcom)
5 F CM-Y (1lst reading from 4 sec. Instrument Subcom)
6 F CM+Z (1lst reading from 4 sec. Instrument Subcom)
7 F CM-Z (1lst reading from 4 sec. Instrument Subcom)
8 F Temperature (Elec.)
9 F +Z Pre-Temp
10 F -Z Pre-Temp
11-26 B Flags:
Bit #
0 1=>fill; O=>not fill
1 =>fill from processing
2 Spec C Z peak 1 = £fill; 0 = not fill
3 Spec C Ch 3 1 = £fill; 0 = not fill
4 Spec C Ch 4 1 = £ill; 0 = not fill
5-31 spare
27-42 F Spectrometer A Channel 1 Peak or Average
43-58 F Spectrometer A Channel 2 Peak or Average
59-74 F Spectrometer A Channel 3 Peak or Average
75-90 F Spectrometer A Channel 4 Peak or Average
91-106 F Spectrometer A Channel 5 Peak or Average
107-122 F Spectrometer A Channel 6 Peak or Average
123-138 F Spectrometer A Channel 7 Peak or Average
139-154 F Spectrometer A Channel 8 Peak or Average
155-170 F Spectrometer B Channel 1 Peak or Average
171-186 F Spectrometer B Channel 2 Peak or Average
189-202 F Spectrometer B Channel 3 Peak or Average
203-218 F Spectrometer B Channel 4 Peal or Average
219-234 F Spectrometer B Channel 5 Peak or Average
235-250 F Spectrometer B Channel 6 Peak or Average
251-266 F Spectrometer B Channel 7 Peak or Average
267-282 F Spectrometer B Channel 8 Peak or Average
283-298 F Spectrometer C Channel 1%*
299-314 F Spectrometer C Channel 2%*
315-330 F Spectrometer C Channel 3%*
331-346 F Spectrometer C Channel 4%*

-38




*may be fill for some options
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APPENDIX D - VEFI DRS ERROR MESSAGES

The VEFI DRS issues a number of error messages, written to F:108. Each message contains the name of the subroutine
which detected an error, followed by an explanation of the error. The error messages are as follows:

MESSAGE # | MODULE EXPLANATION
1 | RTMPROC: O0/A DATA MISSING - START TIME OF PASS
2 | RTMPROC: O/A DATA MISSING - END TIME OF PASS
3 | RTMPROC: TM DATA NOT AVAILABLE FOR PASS
4 | REFDC: 0/A DATA MISSING IN PASS
5 | RTMPROC: UNDOCUMENTED MAF ERROR RETURN
6 | RTMPROC: PROCEESS TERMINATED DUE TO PRIOR ERROR
7 | RTMPROC: ERROUT UNABLE TO FORMAT MAF ERROR CODE
8 | RTMPROC: NO PROCESSING SELECTED
9 | RTMPROC: ERROUT UNABLE TO FORMAT TM ERROR CODE
10 | RTMPROC: TMREAD ERROR CODE
11 | RIMPROC: OAREAD ERROR RETURN J N PRESCAN
12 | RIMPROC: ATT MISSING OR B FIELD IS 0
13 | REFDC: 0/A DATA MISSING FOR PASS
20 | RGFREY: INVALID CHANNEL
21 | RSPEC: INVALID CHANNEL
22 | RSPEC: INVALID SPECTROMETER ID
23 | RSPECCL/H: INVALID CHANNEL
24 | RSPECCL/H: INVALID ARGUMENT
25 | RTEMPR: INVALID ARGUMENT
Messages 1-13 are issued when specific run-related error conditions are detected during processing.
Messages 20-25 are internal and will occur only if the load module has regressed.
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APPENDIX E - SAMPLE RUN

The following is an example of a standard VEFI DRS batch processing run which created a DCA MAF of 1/2 second
averaged data, and an AC MAF of 1/16 second resolution. The contact potentials used were the default values.

The processing run was initiated on-line. The off-line output is shown as well as the on-line commands and responses
which initiated the run.
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m STRUMENT BFF BECTRRED I T 228501 7%
.TM FIIL eR INSTRUMENT BFF OCCIIRRED 4T 22858174

T T C ER T IR ETRUMENT " OF F BECTRRED X T 228661 7%
_TH FTIL eR INSTRUMENT BFF @CCIRRED AT 2287417a

» L] URRED 7T 2288217%
) TH FYIL ER INSTRUMENT EFF BCCHRRED AT 2289017a

T TMTFITE ER T INSTRUMENT BFFBCCIRRED 5T 2289817%
TH FIiL ER INSTRUMENT OFF 8CCURRED AT 22906174

Y THFITU ERTINSTRUMENT “8FF BCCURRED T 2291%17%

AC NATA MAF DATF wB201R TIME =»22922208
AV DEYAVAF DITE =B70TR TX‘HF-‘Z’JUEUU
) AC DATA MAF nATF wA2018 TIME =22938208
T ACTNATAT AR A TE RRI0IR T —TIME =22946208 m———
AC DATA MAF DETF mB2018 TIME =22954208
Y T AC NATATMAF NATF wR201R TIME-»22962208 —— A e
AC NATA MAF DITF aR201R TIME =22970208 .
« AC DATRTVFAF™MNTITYE aNI0TR TIME we2o7oeglT
> AVFRAGEEL CATA MaF DATEmB2A1R TIME=22922420
T ACTNATACMAR N TE BP0 R TTTTUTIME =22986208
AC NATA FAF NATF wBP01R TIME w229942047
) TTTACTDATA MAF MATELRP01R T TIME w23002207 aia T—— -
AC NATA MAF nATF wr201R TIME =23010207
———nhwr—rtbn;fr—unvﬂ‘ﬁm:-moﬂzc7
) AC DATA MAF NLTF aR204R TIME =23026207
JC NATA FAF neTF WRP01R — ~————— TIME 230342537 —mn——— . - T —— e——
AC DATA FMAF niTr aR201% TIME =23042207
) AVFRAGEE OATE: MAF NATEmBangp ~ - =~ TIME=22386450 7 et et .
AC NATA MAF NITF wB201R TIME =230%502937
T ATTNATA MAF TRATE RRAOIE T TIME-®230%8207
) AC naTA MAF n!Tr wB201R - TIME =23066206
"7 AC DATA FAF NITF w8P01R T -TIME ®w23074206 ——— ——— — T T e e e ——
AC DATA MAF PITF wR201R TIME =23082206
> AC NATA FAF MITF WRI01R— " "= “TIME 23090206 — ——— ~ - — T e —— e ———
AC NnATA MAF AATF w8201R TIME =23098206
TTTTACTRATA MAF NITF eRIDTRT———TIME-w23106206
> AVFRAGEL CATs MAF DATE=82018 TIME=23050419
AC NaTA MAF NATF @RP0tR ~"——=-—— TIME w23114206 =
AC NATA MAF DATF wB201R TIME =23122206
)y AC NATA MAF NATE mRP01R — —— - — TIME 23130206 ——
AC NATA MAF niTF wR2018 TIME =23138205
T AT ETAT M AT A TE BT TIME-w23146205
) AC NATA MAF nNETF «R201p TIME =23154205
“ AC NATA  MAF N2TF- mR201R "o —TIME 23162205 —_—
AC DATA MAF N2TF wB2018 TIME =2317020%
)  AVFRAREL-DATA MAF -NATEwRZAIR — — - “TIME®231144ep— - - —_—
AC DATA MAF NATFE mRP01R TIME =23178205
o BB - SrERetes el o asca amcmrace -
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AC DATA FAF DITE =8201R TIME =23194205
:3"“*1C‘nlvl‘rArrntYr‘i!?OiI TIME w2320220%
o ‘AC NATA MAF DATF wR201R TIME =23210204
* 0 L] TINE w2321820%
S AC DATA PFAF NATF wB201R TIME =23226204

T AT NAYA T PAF N2TE wRP0IRT T TIWE ‘=2323420%
VFRAGEEL DATA FAF NATEw8201R .TIME=231784¢7
5. 4AC DATATVAF NATF mBP01R T TIME =23242204
" AC NATA MAF NATF wR201R . TIME =23250204
T ACTEYA TP AR NI TE REPUTN TIME w2325820%
¥ AC DATA MAF DITF «B201R i TIME =23266204

TUTACTDATA T PAR AT PO T TIME =23274204
AC DATA MAF pATF TIME =23282203

’_I'C’ DAYA MAF I TE &8P04A 71 ME~=23290203

e

AC NATA MAF DITF wB201R TIME =23298233 i
- = IMEw23242%7s oy
3 AC NATA MAF nATF wA2018 TIME =23306203 &
—‘_ICTm—P'lf"bﬂl’_hmTl*—m-zzsl~zua -
. AC NETA MAF NATF wR209R TIME =23322203 {
)"‘—n:‘mvr-nr—pnr—q'ru'rr———rmt--z:ssozu% e
" AC NATA MAF NATE wR201R TIME =23338203 t“
: - w2I3F6203 ;
35 AC DATA MAF DITE wR2018 TIME 23354202 F
AT ORYAT P AT TR RBBOTR T TIME™ w23362202 -
AVFRAREE DATS MAF NATEw82a1R TIME=233064¢458 v
)—:rmnﬂnr—rrnr—.mn"nmzawozpz
AC DATA MAF NITF wB2018 TIME =23378202
A HEY R P AF KT WRA0TK — TIHE &23386207
) AC DATA MAF N2TE wRP018 TIME w23354202 F
TTTTTACTNATAT AT NATE RRPOTR TIME -2.7'32:?: 7
AC NATA FAF NITF wB201R TIME =23410202 :
y  ACTDEYA MAF NITE eBPOUTR TIME - w2341i8202 =
AC NATA MAF N2TE wR201R TIME ®»23426201 }
T AVFRENEC DA T VAR NITEREIN TR TINEw2II70% Ty N
h) AC DATA FAF nITF wRP01R TIME w23434201 :
———lt‘nlﬂ"'rﬁﬂ‘h!‘rf'il’t!ifﬁ—f!Ht—llzabbttoi =
AC NATA MAF nATE wB204R TIME =23450201
)__ml'Yt"P.f"ﬁlTr‘"Inv\ul TIME-=2345820¢ =
AC DATA MAF nATFE w8201R TIME w23466201
AU NATAT AT P TR RRADTR TTME=w2347%201
) 4C NATA MAF NITF wB201R TIME =23482201
= CDATAFAF NATE wRP20TR TIME-w2349020%
AVFRAREF CATA MAF NATEmB2A1R TIME=23434443
) AT DATATMAR NITE R 0TR T TIME-=23498200
AC NnATA MAF niTF wmR2012 TIME =23506200
ACTNEYA VAR NITF wR20TR TTHE w23514200
> AC NATA MAF nATF wR201R TIME =23522200
TTTTAC T NATATFAR MATE T ERIDIN TIME~»23530200— -
AC DATA MAF NATF wB201R TIME =23538200
)‘—1‘C PAYATMAR M ITE RRPOIR T T TIME IZﬁSObEpﬁ
AC NATA MAF n/TF wR201R TIME «23554200
T AVFREREL CETE MAF DATERREATR —TIMCW 23t 98% 1
AC NATA MAF niTF wR201R TIME =23562200
TTTTTACTRATA AR A TR WRI0YR T TIME "w2357019%
AC DATA MAF MATF wB201R TIME =23578199
)T TTACTATA M AR T e RO R TIME-»2358619% -
AC NATA MAF NITF «B82C1R TIME =23594199
AT DIYE FPAF T2 TF wR20TR TIRE w23860219%
) AC naTA MAF N2TF wR201R TIME 23610199
AC DATA M AR NI Tr wEP0TE TIME-w22618199
AVFRAREL CATA PaF DATEwB2A1R TIME®23562442
)“—‘”AC“n!YA FAF PATF mRI0IR— ~————TIME =23626199 -
AC DATA MAF AITF aB201R TIME =23634199
- - - - 4w - e-mw - - - -~ CBNS A R . S - .
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AC DATA FAF DITE «B201R TIME =23650198 . .
Y AU NATA FAF BFTE w8S0TR TINE w23658(98
Sk AC DATA FAF DITF wB201R TIME =23666198 .
T AU nATA PAF pIYF eR361R  TIRE ®2367%{3%
> AC NATA VAF DITF wR201R | TIME =23682198 -
T SVERAREL CAYA VAF DATEWR3HIR TIME=23826%77
_ . C nATA VAF DITF wR201R TIME =23690198
3 ACTDATA FAF DITF 85018 TIHE ®2369873F
AC NATA PAF nATF =R201R8 TIME =23706198 )
AT hATE FAF DETE eR201R TYME =2371%197
D .. AC DATA FAF DATF wB201R TIME =23722197
—_At“ﬁfﬂ-rlr_m_-abﬁi'l_ﬂﬂri23730137
AC NATA FAF DITF wB2048 . TIME =237381§7
T AT OATA MAF DITE RBSOIRN  TIME w23746197
AVFRAGED DATA FAF NATE=82n1R TIME=23690410
wRAUTE TINE w2375%57197
» AC\NATA FAF DITF mRP01R TIME =23762197
A YA VAR TR eRAUYR " TIME =23770197 *
“AC NATA MAF NATF &R201R TIME =23778197
AL DAY AT AT DR TE W RROTR T TINE =23786196
AC DATA FAF NATF wR201R TIME =23794196
CLEDEE ] TIHE w23B027196
b AC DATA FAF NITE wB201R TIME =238{0196
T AVFRAREC ORTEMAF DATESEEAIR —— TIMEW237544n9
AC NATA FAF DIATF =82018 TIME =238{8196
Y AU ORTA MAF T NITF eRIDTR T TIME w23826196
AC NATA FMAF nNITE =B201R TIME =23834196
AL RITR FEF BFTF «RP0TR TIME w388 cTIST
) - AC DATA FMAF NITE wR2018 TIME, =23850196
T ACTNATAT AR TR TE WRRO TR TIME “=23858195
AC NATA FAF NITF wR201R TIME =23866195 .
) T ACTDAYATVAFR CNITE SRADYRT TTIME w23874195 : —
AVFRAGEEL CATA MAF NATEmBontR TIME=238184n8 )
AL REYRE PAF TTF SRPUTH TINE W23882T137
> AC naTA MAF NATF wRr201R TIME =23890195
TTTACTDAIYA MAFUNITE wB209RF — TIME =2389819% e i
AC DATA FAF niTF wR201R TIME =23906155
) T ACTNATATMAF TMITF wRI0IR T —— TIME-w23914195 B —
) AC DATA MAF DITF =B8201R TIME =23922195
T AT ATAT M AR TR G AR OT R T TTME w2393019%
AC DATA MAF N/TF wR201R TIME =23938194
AVFERARECCATAMAF DATEwROAIR ————— -TIME=238824A7—— — = — —— e
AC NATA FAF p2TF aR201R TIME =23546194
) 7 AC NATATNAF nITF @RP01RTT T TIME #2394t —— e
AC RATA FAF NETF LR201R TIME =23962194
EC YA VAR ATTF "aR20TR 7 TIME »2397019¢
) AC BATA MAF mITF wR201R TIME =23978194
T ACTNATA 'MAF NITF aRP0IR T ———— TIME w23986194 —— —— —
AC NATA FAF NITE LR201% TIME «23994194
2 7 AC DATA MAF NITF wR201R = TIME =24002193 e . e i . e St
AVFRAGEC DATA MAF NATEw82n1n TIME=239464n6
AT AT AT AR M T LR 0 R TIME 23010199
2 AC NATA MAF NATF wR2018 TIME =24218193
T AC DATA FAF-N2TF w8201R -~ —— TIME -w24026193 ——————— ——
AC DATA FAF NETF aB201R TIME =24034193
D777 AC DATAFAF NATF wR20IR-————— TIME w24042193— -
AC DATA FAF NATE wa2Q1R TIME =24050193
T AU MATAT M AT AT wRA0TR ——TTME w230581972
) AC NATA FAF n2TF wR201R TIME =24066193
T AVERARELTCATE FaF  DATELBPATE ——— ——— TIMEs240104n%
AC DATA MAF NATE wR201R TIME =24074192
) T AC NATA  FAF nATE-aB201R T TIME -=24082192— -

AC DATA FAF n/TF wB201R TIME =24090192
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AC NATA VAF DATF =B20%1R TIME =24106192
’)_' ACT DATA VAR DETE wBR01R — TIME ®24114192
: AC DATA FAF DATF aB201R TIME =24122192 )
T AU NATA VAT BETE eRPUTE T TTHE w2¥ 130192
3 AVFRAGEEL DATA_MAF NATE=®2niA ‘ TIME=240744n4
-———IC‘D;YA"rlr—na1t-a’ugl‘——-—————'?rnt"-201181si
{ ‘C'NATA VAF DATF wB201R TIME =24146191
3-' AT DATA VAF DITF w8018 “TIME w2415419%1
AC DATA MAF D2TF wB201R TIME w24162191
®SRPOYR T TINE w23T70197T
3y AC DATA FAF DATF w8201R TIME =24178191
AT DATATMAF DATE wBRO0IR T TIME-w231863191
AC NATA FAF DITF =8201R TIME =24194191 .
Y AVFREREL CATH PAF DATERRoATA ——TIMEw24 53840
AC DATA MAF DATF =R201R TIME =24202191
AU DEAYR FPAF DITE SR20TH TIVME =2§210719% ,
3 AC DATA MAF DATF =82018 TIME =24218190 b
ﬂml?l—r'lmr'Tl'n’P—TWh?lzeéx:u
. . AC NATA MAF NATF wR201R TIME =242343190
s—rc‘arrr-rnr—m'rr—.nvn_‘—nnhzonzuu
* AC NATA FAF DITE wB201R TIME =24250190 - !
AC DEYE PRF DITE =R207TK TINE w2%2%8190 "
) AVFRAGEL CATA MaF DATEmS82n1R TIMEw24202403 .
AT MATA VAR DA TE WRP0IR T TIME w24266190
AC DATA MAF DITF w82018 TIME =24274190 H
)““Tt‘ntft‘rir—311=”=l’UTI‘——"———'—Y!HE‘dttiltxsu
AC DATA MAF DATF «R201R TIME w24290119 :
AU YA M AF 02T wEPUIN TIME w2329818®
b) AC NDATA FAF DITE =R201R TIME =24306185 :
AT ETA P AR D TE RO TR TIME w243 {4189
AC NATA MAF NITF wR201R TIME 24322149
)"“IVFH‘NEU‘QI?]‘FTF‘n[?ti!ith’____-—_‘“TXHE-!Q,Q.Qn,
AC DATA FAF niTF aR201R TIME =24330189 . §
- AU DEATAE MRAF T TITF wRPUTR TINME w2533
AC NaTA MAF nATF wR201R TIME w2434618°
TTTACTNATAT AR R2TEF WRP01R “TIME " =24354189
. AC DATA FAF n2TF wRr201R TIME =24362188
)'_IC_HATA"F‘M”‘N”V‘G!’OQK TIME - w243701R8
AC NATA FAF AZTF wRP01R TIME =24378188
T AT A M AR TR RRAUTR T TTHE w23 386TER
) AVFRAREE DATA MAF NATEwR2A1R TIME=243304n1
= Lc—ulvl-vlr"9:?r~r3901u———————-ftnt—t2z3’0:u?
AC DATA FAF N2TF L8201R TIME =24402188
) AL MATAT VAR R ITE CwRADIF TIME-w2441Dy1RE
AC DATA MAF niTF wg201R TIME =248{2188
TR EAYA VAT ORIYE S RBUTE F TITRE &23%26718¢
> AC NATA FAF A2TF wR201R TIME w24434187
AL D AYAT N AR T T TR RO (R TIME - w258%21R7
AC NATA MAF NITF aR201R TIME =24450187
) “~—lvrunnEc“CAT:‘rAr‘nATEal9hrt~————-*---Y!nE-Zo:’bhnn
AC NATA MAF nATF wR201R TIME =24458187
T AU NAYA P AT RITE eRAUTE T TINEw2y5b618Y
AC NATA FAF n2TF wR201R8 TIME =244741387
T AC T DETATT AR TNATE aB20I R TIME-=24482187
AC NATA FAF nATF wR201R TIME =24450187
) T T AT NETAT AR TN TE R R0 TR TIME-—=2449B187
AC DATA MAF NELTF wB201R TIME =24506186
AU DAYA VEF NIrTF =EPUTR TITHE w23ST131RE
) AVFRAGEL CAT4 MaF DATEaR2n1R TIME=24458399
A YA T AR A T aRP0 IR TIME—=24522126
AC DATA MAF nATF eR201R TIME =24530186
) T TAC TRATATFAF N/ TE wRPDIR T ——— ~TIME -=24538126 —
AC NATA FAF NnATF wRP01R TIME -z;s:s:ié

_45-




D)

AC DATA VAF DNATF =R201R TIME =24562136
D_IC’ LYRZ Y “r‘lm'rjg‘aiotrﬁmr-zmoi 25
AC NATA MAF DATF «R201R TIME =245784185 -
+ AVERAREL TAYA PiF DATE=B351R — TIMES235223%F
Y AC NATA MAF DATE wR204R ) TIME =24586185 :
T AT AAYE VAR BETF RmRBOIN  TTRE 24594 188 ————
. AC DATA MAF DITF 82018 TIME w24602145
)T, “AC DATA VAF OFTF =8201R TINE =2361078°% —
AC DATA VAF DATF w2018 TIME =246{8185
=w8? ="2352618Y
Y. AC NATA FAF DITE w82018 TIME =24634185
T AUTRETA P AT DT wBS0TH T TINE =2465218%
AVFRAGED DATA MAF NDATE=82n1R TIME=24586397 X
Y AU NAYA VAT BETE wEPDIR TINE w2465018% = —
AC NATA FAF DITF wB2018 TIME =24658184
- - LA A8 £
b) AC DATA MAF DITE w8208 TIME 24674184
AU DAYE MAF DI TE e BRUTE T TIME 236821 8% ——
. AC DATA FMAF NITF «R201R TIME =246901d4
_;‘_'Th'l . B TIME w2469218%
" AC DATA MAF DATE wR201R TIME =24706184
AVFRAGEL UFTE PaF DATE=EZnTR TINES23ES039E
) AC NDATA FAF DATF wBP04R TIME =247{4184

v —vn-mﬁmhmmmkm—n—znnhu
TM FIIL eR INETRUMENT BFF @CCHRRED 4T 24730148

) TN FITL ERTINSTRUMENT OFF 8CCTIRRED AT 24738148
TM FIIL ER INSTRUMENT AFF BcCIIRRED aT 24746148

RRED™IT 25798 13W
TM FIIL ER INSTRUMENT BFF @CCIRRED aT 247621412

TN IT L e R—INS TRUMENT-BF F—BCCTIRRED—1 124770148

AVFRAGEE DATA MAF NATEmB2r4R TIME=2471434¢

) TH FITtTeRTINETRUMENT BFF BCCIRRED-2T—24778148
TH FIIL €R INSTRUMENT BFF BcciRRED aT 24786148

T FIT C ERTIRSTRUMENT IFF CLUTIRREUTTT 2¥7281%7

D) TM FTIL eR INSTRUMENT BFF BCCHRRED 4T 24802147

TN OFIrLTER INSTRUMENTBF F8CCIIRRED - AT 248101 67—
. T FIIL eR INSTRUMENT AFF BCriRRED AT 24818147

)'“—'TH FIrL—eR INETRUMENT OFF ~BCCIRRED-AT-24826147
TH FTIL R INSTRUMENT BFF @CrRRED AT 24834147

T I T e RTINS TRUMEN T BFF e NRRED T T 24282157

D TH FTIL ER INETRUMENT @FF @CrRRED AT 24850147
‘TH FITLeR INSTRUMENT @FF ‘8CCIIRRED~aT 24858147
D R2018 22775174 R2018 2ams61aR B VFFY DCA

) D RP0¢8 2778174 R2018 24R6&14R B VEFY AC-—— —-

DEeR VEFI PR®CESSING CAMPI ETER

TTTTPRECESSINGTSUMMERYS
h) TeT FR = 2587

~==FR-FILL" a——-4-- —
FR CFF o a2

D I L e P —

wR MaF RECE = [}

RETAVETMET RECS W »0
> aC M4F FECE = 225

> S W

> B

e .
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APPENDIX F - ORIGINAL TM SPECIFICATIONS

This appendix contains the original specification of the VEFI Telemetry locations and details regarding the contents of
these locations. This specification was provided by the Principal Investigator.

VEFI DE-B
Telemetry Locations
Minor Frame Format
Word #
54-55 Diff Volt AX
62-63 Diff Volt AY
70-71 Diff Volt AZ
75 Spec A (Pk, Avg, Alt) - 8 Channels
76 Spec B (Pk, Avg, Alt) - 8 Channels
77 Spec C (Opt 1,2,3,4) - 4 Channels
126-127 Prog (CM X,Y,Z-AX,Y,Z)
Word 67 - 4 Sec Instrument Subcom Word 68 - 8 Sec Instrument Subcom
Sub Word Sub Word
10,42 CM+X 33 + X Pre Temp
11,45 CM-X 34 - X Pre Temp
18,50 CM+Y 35 + Y Pre Temp
19,51 CM-Y 36 - Y Pre Temp
20,52 CM+Z 37 + Z Pre Temp
21,53 CM-Z 38 - Z Pre Temp
39 Elec. Temp
40 13V Mon

Word 65 - 4 Sec S/C Subcom

Sub Word

25-bit 5 VEFI Pwr ON-OFF
1 = ON
0 = OFF
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1 2 3 4
Diff Voltages - Words 54-55, 62-63, 70-71, 126-127

| | | [ax | a [2z ] | eroc_| | |

14 bit A/D converter, offset binary coded

Words 54,62,70,126 Words 55, 63, 71, 127

Output bl3 bl2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl
MSB1 LSB8 MSB1

+VFS 1 1 1 1 1 1 1 1 1 1 1 1 1 1
+1LSB 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
-1LSB 0 1 1 1 1 1 1 1 1 1 1 1 1 1
-VFS 0 0 0 0 0 0 0 0 0 0 0 0 0 0

V = (N - 2'%) (2.442) mv
where N = »13 2"p, , V = voltage, and b = bit # (1 or 0)
|_VFS| = |+VFS| + 1 LSB

* XPk,YPk,ZPk — word 77 (Opt. i-4)
X,Y, Pk = Vx4

_48 -




Spec C Spectrometer Modes

VEFI DE-B
FR# 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
OPT1 | XPk YPk ZPk Chl Ch2 Ch3 Ch4 Ch2 XPk YPk ZPk Chl Ch2 Chl Ch4 Ch2
OPT2 | XPk YPk CM+Z | Chl Ch2 Ch3 Ch4 CM+X | CM-X | CM+Y | CM-Y | Chl Ch2 Ch3 Ch4 CM-Z
OPT3 | XPk YPk ZPk Chl Ch2 Ch3 Ch4 CM+X | CM-X | CM+Y | CM-Y | CM+Z | cM-Z | AX Ay Az
OPT4 | XPk YPk ZPk Chl XPk YPk ZPk Ch2 XPk YPk ZPk Ch3 XPk YPk ZPk Cha
Spec C Mode CRJI7 CRKI8 Spec A Mode CRE13 CRF14 Spec B Mode CRGI5 CRH16
OPT1 0 0 Peak 1 X Peak 1 X
OPT 2 1 0 Avg 0 1 Avg 0 1
OPT 3 0 1 Alt. 0 0 Alt. 0 0
OPT 4 1 1
Spec C Input CRY31 CRZ32 Spec A Input CRU27 CRU28 Spec B Input CRW29 CRX30
X 0 0 X 0 0 X 0 0
Y 1 0 Y 1 0 Y 1 0
* 0 1 * 0 1 * 0 1
z 1 1 z 1 1 z 1 1
Spec C GAIN CRL19 Spec A GAIN CRL26 Spec B GAIN CRAB8
Low 0 . Low 0 . Low 0 .
HIGH 1 (21.1) HIGH 1 (21.4) HIGH 1 (21.6)
FR# 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A,BPeak | Ch1Pk Ch2Pk | Ch3Pk | Ch4Pk | Ch5Pk | Ch6Pk | Ch7Pk | ChBPk | CHIPk | Ch2Pk | Ch3Pk | Ch4Pk | Ch5Pk | Ch6Pk | Ch7Pk | ChBPk
A,B Avg 1 Avg 2 Avg 3 Avg 4 Avg 5Avg 6 Avg 7 Avg 8 Avg 1Avg | 2Ave 3 Avg 4 Avg 5Avg 6 Avg 7 Avg 8 Avg
A,B Alt 1Pk 2 Pk 3 Pk 4 Pk 5 Pk 6 Pk 7 Pk 8 Pk 1Avg | 2Avg 3 Avg 4 Avg 5Avg 6 Avg 7 Avg 8 Avg
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Command Verification

VEFI DEB
MINOR 1 2 3 4 5 6 7 8
FRAME
Digital
Status
Bits
D1 CalEna | Pwr CB3 CB4 CB5 CB6 CRAA7 CRABS8 Wrd 55, Bit 7
on
Reset
D2 CRA9 CRB10 CRC11 CRD12 CRD13 CRF14 CRG15 CRH16 Wrd 55, Bit 8 (LSB)
D3 CRJL17 CRK18 CRL19 CRM20 CRN21 CRP22 CRQ23 CRR24 Wrd 63, Bit 7
D4 CRS25 CRT26 CRU27 CRV28 CRW29 CRX30 CRY31 CRZ32 Wrd 63, Bit 8 (LSB)
D5 1=Cal, Wrd 71, Bit 7
0=Sig

D6 M22 Wrd 71, Bit 8 (LSB)
D7 M21 Wrd 127, Bit 7
D8 M20 Wrd 127, Bit 8 (LSB)
(126-127)
Word 4 Ident. M22 M21 M20
CM + 2 0 0 0
CM - Z 0 0 1
CM + Y 0 1 0
CM - Y 0 1 1
CM + X 1 0 0
X 1 0 1
Y 1 1 0
Z 1 1 1
Cal Mode D1, FR1 1 = Ena, 0 = Inh (Pulse Cmd Ver)

CRD12 1 = Inh, 0 = Ena
Cal Dur CRB10 1 = 64 sec, 0 = 32 sec
Cal Per CRC11 1 = 1 per orbit, 0 = 2 per orbit
Imme CRA9 1 = On, 0 = Off
Pwron reset D1, FR2 1 = Off, 0 = On
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VEFI DE-B
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VEFI DE-B

Antenna Telemetry Locations

Word 66 - 8 sec Spacecraft Subcom

Sub Word
81l | +X ant position
83 | -X ant position
85 | +Y ant position
87 | -Y ant position
89 | +Z ant position
91 | -Z ant position
Word 65 - 4 sec Spacecraft Subcom
Sub Word | bit#
23 |1 +X ant disp on/off
23| 2 +Y ant disp on/off
23 |3 +Z ant disp on/off
23 | 4 -X ant disp on/off
23 |5 -Y ant disp on/off
23| 6 -7 ant disp on/off
24 | 1 +X ant dep/retr 0 = deploy,
1 = retract
24 | 2 +Y ant dep/retr
24 | 3 +Z ant dep/retr
24 | 4 -X ant dep/retr
24 | 5 -Y ant dep/retr
24 | 6 -7Z ant dep/retr
41 | 1 +X limit SW 0 = full deploy/retract
1 = partial dep/retr
41 | 2 +Y limit SW
41| 3 +7Z limit SW
41 | 4 -X limit SW
41 |5 -Y limit SW
41 | 6 -7 limit SW
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CM Voltages - Words (126-127)

V=(N-2")(3.663) mV N=Y13 2"bp, b = bit # (1 or 0).

CH Voltages - 4 sec Instrument Subcom and Word 77 (Opt 2 & Opt 3)

CM Volt = (V-2.50)x12

Diff Voltages - Word 77 (Opt 3)

AX,Y,Z = (V-2.50)x8

Temperature - Preamps and Electronics - 8 sec Instrument Subcom

R(KQ) = 20V /(5.00-V)

R(kQ) -> Temp (°C) (See Resistance vs Temp Chart)
Temp \Y%

-20 3.99

-15 3.76

-10 3.52

-5 3.26

0 2.98

5 2.70

10 2.42

15 2.16

20 1,90

25 1.66

30 1,46

35 1.26

40 1.10

45 0,94

50 0,82

55 0,70
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VEFI DE-B

SPECTROMETER FREQUENCIES
(Hz) (Hz) (kHz)

Ch# SpecA fc SpecB fc SpecC fc

1 4 - 8 5.7 4 - 8 5.7 1.02 - 4.09 2.04
2 8 - 16 11.3 16 - 32 22.6 4.09 - 16.0 8.09
3 16 - 32 22.6 45 — 64 53.7 16.0 - 64.0 32.0
4 32 - 64 45.3 64 - 128 90.5 128.0 - 512 256.0
5 64 - 128 90.5 181 - 256 215

6 128 - 256 181 256 - 361 304

7 256 - 512 362 361 - 512 430

8 812 - 1024 724 512 - 1024 | 724
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RESISTANCE VERSUS TEMPERATURE —80° to +150°C

TEMP-C RES | TEMP-C RES | YEMP'C QES. | EMP'C RES | TEMP-C RES | TEMP°C HES | TEMP-C RES | TEMP"C RES
— B0 558K —50 441 3K =0 7a9m fy10  1eTok | 440 s50p 470 1990 4 100 8168 +130 3764
79 3296K O 214 3K 19 749K 1 179eK 306 7192 101 794 8 131 367 4
78 3055K | - 48 3nwaK 18 71 13K 12 1722k | a2 5193 72 1868 102 7721 132 390 7
77 203K a7 366 0K 17 67.57K 13 16.49K 43 5006 73 1810 103 7523 133 3503
76 262K a6 344 1K 16 64 20K 14 1579K a4 4827 14 1754 104 732 1 134 3420
75 240K 43 237K 15 6102K 15 1593K | 45 4655 75 1700 105 7126 135 3340
74 2266K 41 301 6K 14 5801K 16 14 50K 4§ 4489 76 1618 106 693 6 136 3762
73 2106K 4 206 7K 13 55.17K ‘7 1390K | a7 4333 77 1598 107 6 137 3187
72 1enrK 42 700K 12 5248K 18 133K 48 4179 78 1549 108 657§ 198 3113
LRI AT a1 254 4K 1 a0esk | 19 1279 a9 4033 79 1503 109 £403 130 304.2
—70 169K —40 2398K | —10 47 54K [;5?, “1226K | 50 3n03 180 1458 +110 6215 + 140 207 2
69 1577K 39 226 0K 9 453K = TTIK 51 3/58 81 1414 111 G073 141 2004
8 1160K 3 213 2K 8 4311 22 1129K 52 3629 82 1372 112 501 8 142 2818
67 1350K 37 201K 7 4107, 23 10084K 53 3504 83 1332 113 576 4 143 277.4
66 1270K 36 109 0K 8 39 14K 24 104 ‘ 54 385 a4 1293 114 5618 144 271.2
65 1190K 35 179 2K 5 373X 25  10.00K 2 85 1755 115 5473 145 2651
64 1111K 34 169 3K 4 355K 26 9605 Bt 86 1218 116 5334 146 259.2
63 107K 33 1RC 0K 3 3393K 27 9227 7 3084 87 1183 117 2199 147 2534
€2 968.4K 32 151 2K 2 P IK 28 8867 58 2952 88 1149 118 5068 148 2478
61 904 9K 31 1410 — 1 3080 39 8523 S0 2854 B3 1116 119 494 4 149 2423
—60 B459K | —230 135K 0 2949K | +230 8194 160 2760 +90 1084 + 120 481.8 + 160 207.0
59 791.1K 20 1279K | + 1 2815K 31 7880 61 2669 91 1053 121 4698
50 740.2K 28 121.1K 2 2680K 32 75719 62 2582 92 1023 127 4502
57 692 0K 27 114°6K 3 2560K 33 7209 6) 2497 9) 9942 123 4469
86  €18.8K 26 108.6K 4 2455K 3 7018 64 2417 33 9663 124 435.9
35  607.6K 25 102.9K s 336K 35 6752 65 2339 95 9393 125 4253
84 SGI6K 24 97.49K 8 2243K 36 6500 86 2764 9 9132 128 4149
53 534.1K 23 974K 7 2V45K 37 6258 67 2191 97 8879 127 4049
52 3010K 22 87 66K 8 2052 38 6028 68 2122 98 P64 126 395.1
51 470K 31 83.16K -9 18.83K 39 5005 60 2055 99 0397 129 3858
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