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SUBJECT:  HELIOS-1, 18:PERIFELION

ON DOY 019 AT 21167 EELIOS-1 PASSED THROUGH ITS 18 PERIEKELION.
%z58 DAYS AFTER LAUNCE TEE SPACECRAFT IS NOW IN A VERY SEAKY HEALTE-
CCNDITION: : o S e o ;
AFTER WE HAD BEEN ABLF TO RECOVER THE SPACECRAFT FROM ITS LAST
-QUOTE- SLEEP PERIOD -UNQUOTE- ON DECEMBER 13, 1€8% WE PROCEEDED
WITH EXPERIMENT TURN-ON AND CONFIGURATION F '
N DEC. 16, EXPERIMENT 1, PARTLY
d DEC. 21, EXPERIMENT 1, COMPLETE
DEC. 23, EXPERIMENT 6, -
3 DFC. 23, EXPERIMENT 2,
DEC. 25, FXPERIMENT 8, .
DEC. 26, EXPERIMENT 7. ,
DEC. 28, EXPERIMENT SA AND C,

L —

4 DEC. 20, EXPERIMENT 5B,
1684 ,JAN. @7, EXPERIMENT 10. ‘ - ,

- oN JANUARY 08,84 THE SPACECRAFTS PRIME COMMAND RECEIVER FAILED AND
- COULD NOT BE BROUGHT BACK TO OPERATION. TEE BACKUP RECFIVFR ¥WAS

GSED FROM THEN ON. o
- IN PRFPARATION OF THE 18. PERIEELION '
i TXPERIMFNTS 10, 8, S5A, B, C AND 7

WFRE SEUT OFF ON JANUARY 11, 1684 IN ORDER TO AVOID A SYSTEM BRAEK-
5 DCWN DUF TO UNDERVOLTAGE OF THE SOLAR GENFRATOR CAUSED BY DEGENEKA-
- TION ANT FIGH TEMPERATURFS.

ON JANUARY 17, THE DEEP SPACE TRACKING NETWORK ¥/S UNABLE TO FEACH
. TEE SPACRAFT UPLINK. THE DOYNLINK TELEMETPY SEOWED NO NEW ANOMALIES

“7"  BUT TEE ONBOARD EECEIVER DID NOT SEEM TC SIE Th UPLINX SIGNAL.

7' ON JANUARY 18, A 64METFR ANTFNNA WITE 4¢-65K¥ TRANSMIT POWER WAS

£  USED 10 TROUBLESEOOT THE PROBLEM. IT WAS PCSSIBLT TO RFACE AND
COMMAND THE SPACECRAFT BUT THE LINK CALCULATICN SEOWED 11 TO 15 DB
ARF 1LOST SOMFWEFRF ALONG TEE LINE. TEE TELEMETRY AGAIN SEOWED NO

& ANOMALIES.

G DFEMEL INST F NACEKT

GFAL/TWX 290178 UNI OF MINNESOTA, DR P &ELLGQG%'sqﬁ0q;;9;ggg;54gswg.;JG*‘

<\'\

VY WY W w e e W e @V

RR_GITS JJPL-GSRM JOCC LESR GFAL Lf o ‘1/0 U-Sﬁé\// U

w/

o e e e

WE BAVE NO EXPLANATION YET AS TO WEAT HAS HAPPEND AND THERE IS LITTLE

e LODR ML AR M LA T 3 ARMDEDAMIIDITC LL T M OILO

T,




NIdT $8 NV 22260/¢2

YT ITWIONIIA 9 TOHOTD
SquvOTE 1SIE

*NOTLVHEd0 NI © ANV 2 *T SINIWIYIIXT

o @2c0) Sd€ 82T 2 IVWHOI

7+ 9%@ 29T THAIVEIAWIL HOIVHINID UVTOS IDVHIAY
5+ 54 052 YNNIINV NIVD HOIH ‘THNIVATGWIL CEHOASVIW WAWIXVA : VITVELSOY
NI 2%-590 HIAO 323 X0Q NO QEATEDE& 4¥IM VIVQ TIHINEA DNIMOTIOL IHL
TIVEINID NI 1304dNS ONINOVHI QILINIT V 0 IHDIT IHL
NI ATIVIOLdSE ‘QELIWIT LVHMZAOS THV  N4ALIY YIVQ WAWILAO NV ONTHASSY
10 SNVEA 400 . S¥-SST) AZLLIWSNVHL HIAOd HOIH V HIIM HSIQ WILINDI
N0, MINO KTIVOISVE QNV SNOILVLS.NSQ ¥VINOIU HIAO ALITIEVAYO.-ANVAWOD

"TIN0RTTA St CTUNIVETAWEE ONISY )EQ ALIA-TSHIATY DEOIW LI Ivdil-1d0d

e e A T TIPAITIA TRIT OAN O TAYWT TR




] B | |
— ” M : i <« : W i
| m = s ﬂ L L .
— . & o @ A i
— ——— S T R
! <t - , . T ; i
, @ ; o . o i
! e e o _ b )
| V= B -
- JSLT« WSS I Jvﬂ? - Al - + e -
, 1= oy I 4 } 4
S ,.. .V N
~ N® NN SO R% L un MY yd e N i
. . vty MM e W] SNe NN en n ‘
~ ~x N 0w >l bu ™ N
S Ay N X mi YMm ™Ng Q5 i
o W N N BiNw Nw QQm | |
3 0P VN N Wk AN 3 vy : 1
2 @ NN NGO 00 N Nk kb T o N
T ; .,o 17.3: doi W\ WS ~ ~ Q ~ \y o 31 i : . _
- gy PRES ] . Iy Y . N ‘ . T N T e - e premm ot
Ry ¥® NS N N% DA Sk Ul i
T 0 0 74. RN ) Wo/ .&3 ™M G : " ] i
" BRI RIS Nl ™ T yw . ) ,
NSNS NSNS SN SN s S R
N ™ > \ N & > ,
s % % NS K ol | | .
[ &, . w (W - B wedin b ‘ .“g . .‘r} - —"
L B i P




S e e e

) " ) Isyv3H ) g
A =W DIIFY dsyv13H
' | hlwosdVVH’
. " g1y DOSdvY 3

7Lk " 2189SJYH >
[LYO Sd YH §
dLYDSd YH.
& 907sPQYH
! " hio §2
.. .. : - $15s20VH

8he hhe)

LY

X7

" " " .N.P;U mda ¢I
0hS S = O 4 =323 2 11>SOCVYH
08 =378 Y 08 21037 (g =H423¥ JLDSIAVYH

®©oa




310 HOUSEKEEPING DATA -

HK . BIT NUMBER . -~ o
TYPE 1-12 13-24 25—36 |37]38] 39 |40|41 |42 |43 |44 45 |46|47]48
0 |RATE (SLOW) |RATE (MED) |RATE (FAST)|0 |0 | A [2°]2' [2® |00 |O|P QO
| [THRESHOLD(S)|THRESHOLD(M)THRESHOLD(F){ 0 |0 | B 1{o|o|P|o]O
2 |PWRI CALENDAR TIME (35 BITS) 0 | 0 |auTg| ol1|o|P|ofoO
3 |ACCUM.A(I8 BITS) | ACCUM.B(I8 BITS) [0 | O |ROI 1{1]o]|rP]o]oO
IDI - o —n.._v._m W .“wv. w.:. W

~ = 8 o0z r2&] ZoPS

< o - <>

©2  r8 = 1§ 38s

~ X Aw.ﬂ 5 Sl
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‘ (24
& :
. . =0 <

A _ . =g | ==

3.1b MEMORY DATA v v, A .V OF ¢
BIT NO| 1-12 13-24 25-36 |37 (38]39 [40]|41 [42]43|44}45 |46 47 |48
M(sow) | M(MED) | M(FasT) |o[1 ]2 [23]2% [2° [2° 2" |2° [P [T |0

FIGURE 3.1
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PASE WO

2, A READ-OUT FOR HE-A WOULD NOT REQUIREIA RESET=0F ~MEMORE-ADDRESS
COMMAND BEFORE THE START OF A READ-0UT,
A READ-OUT FOR HE-B REQUIRES A RESET COMMAND (OTHERVWIS TPE
READ-OUT IS NOT USEABLE).

STATUS OF OUR INVESTIGATIONS?

8/c 91 289/23323 - 2.3287 BAD REALTIME DM4 WE B/R CMAMNSE
§/C 91 300/08308 ~ ceeees BAD REALTIME DMa WE B/R CMANGE
§/C 91 300723106 =~ sesvcel= 40 FOR ONE MAINFRAME

R/0 OF BAD DM4 DATA OF DAY 300 ABOVE

8/C 91 302/05128 - 06100 BAD R/O OF FM6 (N0 233-AMEM)

870 91 304701800 = esses BAD R/D NOT JET INVESTIGATED

876 91 306/07104 = 07113 BAD R/0 OF FNG (N0 DMO BEFORE R/0)

s/ 91 307710308 = 10126 GOOD R/D OF FN3, BAD R/ OF FM6

| THE MAD FME DATA OF DAY 306 VERE NOT
OVDRWRITTEN COMPLETELY.

§/c 90 307/0854 - 0358Z BAD R/D OF FME (NOT DMO BEFORE R/0)

SUMMARY 8

ie THE R/Q OF FME
8/C %1 DAY 302, 306
g8/C %0 DAY 307
ARE NOT USEABLE DUF TO OPERATIONAL ERRORS. THE OTHER OCCURRENCES
ARE DUE TO THME 8/C DESIGN.

2 THE 8/C MEMORY 1S O.Ke

CONCEQUENCES $

ie SPECIAL CARE V¥ILL BE GIVEN TO THME MEMORY READ-QUT PROCEDURES

2, SINCE WE ARENNOV AT HIGHER BITRATES VE YiLL TRY TO REDUCE THE
ODDS FOR SCRAMBLED DATA BY PERFORMIMG BITRATE CHANGES IN DMO
BEFORE WE GO INTO DW4.

THANK YOU PGR YOUR ALLERT SUPPZRT.

BEST REGARDS,

Je KEHR

END OF MESSAGE

03717247 NOV 76 LPFN



™
%GYS JEHS JNOT

[ 3

A KEHRAPIOTROUWEHIAK BERNH h$¢ S
PLPTHAY PANITZSG MﬁixﬁwﬁwﬁwN BOLACEFO/F UNI-BPT
BAG DUBLEY CODE 44058 DBEARD {fri}g}a., SES .

/D MEYER/K CARTER/J FAMELLI/ZE KELLY/ZD SMITH/D HUFF/

Lokt

%

MERCRY READOUT PROBLEWS.
23 PROBLENM ON DOQY 209

- oM H’? SRY READOUT (MR “
NOB-REAL TIME?, ADDITIOHAL OCUQURRANCES OF LAD
ST ﬁﬁ?:s OHE OF THESE HES BLUEN DOCUMENTED anD
KOWAY TO YOU. WE ARE VIEWING THEN WITH INCRLASDIRG
1"(‘:‘;‘” TWO PROBLESDS Have OCCURBED DURING HELIOZ 1
IZARLY PR Gu&ﬁénﬁ EREOR?, YWE HAVE RESEARCHED
2 UNTIL THE PRESENT (307/715004) AHD FIND THe

;: \‘\3 é’if

i

?T ﬁﬁ& &Qaﬁﬁ

oy e
S e

DURINE MRO (ILLEGAL)

Ve Gy
FRNER ;«nwu

N iRt
PLEASE HAVE THid




March 4, 1977

MEMORANDUM FOR THE RECORD

TO: G. Muckel

- FROM: G. Marandino M

SUBJECT: Helios Data Processing Status

This is just to confirm the situation as it stands as of the telephone calls to IPD
last month. :

With respect to Helios-B only, we expect re-do tapes for all data processed
before June 8, 1976. - :

With respect to both Helios A and B, we should have received re-do tapes of all
days containing format 3 data which were recorded before 1976.80 (3/20/76). If
any of this data was reprocessed before 11/17/76 and contains files of format 3
data spanning more than 1 day, it must be reprocessed again. All data recorded
after 3/20/76 and processed before 11/17/76 containing format 3 data files spanning
multiple days is subject to reprocessing.

All data processed after 11/17/76 is presumed to be satisfactory with respect to
spacecraft clock, spacecraft event time in format 3, and only single day per file
restriction. ’

We are in the process of checking our own records, and would appreciate a confirm-
atory check of IPD's records as soon as possible. We expect to resolve all the
deviations from the desired situation in the immediate future. ;

GEM:kg
cc: E. Beard

J. Trainor
M. Van Hollebeke
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HIFT e Y l‘ll&n oA TR TR AR LA LS AR Bt 3

MIANUAL,

CRMAT

digh Rate

zX?,

POSSiBLE chB:NAT/ON 3

cﬁN/A:N&D t/EREIN

regu.

¢ B iT WD'RD.S

- ga8T WeoRr DS
Blocklength (¥)
alloted

q .
# Dac. No.:

e ?-lr‘;...n.&&._ucr

SRS LT AITT Y I L, ST SR RASALT T AT SRS R T

6-5100-004

2-5-23

A e S A T R e LR P AT Iy 4

YWords/
Frame

Subcomn,
Rate

-« .

504 504 28 18
70 72 9 8
L 1 12 /3
32 52 16 2
32 32 16

2 dioceo€
.« DATA INL

7
38
78

)
[

= o~ 0 N O

1 FRAMNES

= = CO N

72

R Y

st o me a e e

S AT 2R 4 e U TLATUE AR A § 2T BRI Al S AR T LA

b3
&

to~Fermat in 2 !

'cln Fra;

B s e Ry s sl Yo

10 32 36 35
¢ . 144 Yords
O\ bl 779, A 1o Lz I
SYNC/ . 7/6 1/10
1/18 6/6
6/4
1 7y _
e 5¢/20
So/4 50,/3 /5 4/8
. . G '1 . -
4/8 S ENG/b
‘zin TFrame = "ames

3 of Forwat 1

TIPSR T TC AN PTG ST ] AR 4T I T 6
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: , !
® 3 SPACECRAFT U3ZR3' MAUUALS ﬁ Paga:
ot : - vontio I 2-5-24 .
! PROJECT HEZLIOSS e 1 Rev. j
R L R e S S A T R T 2 ST R D . 4

|
FORMAT 2

Normal Rate

Subcom.
Rate

Blocklenzth (W)  Words/
alloted

EXP

requ. Frame

48 9
12 6
12

452 332
70 72
)i} » L

32 It 8

, 32 b 8

50 | 4 4 o1
6

= W N

10 ‘ 5
13
6 ' 12

-3
N

AN N W
AN
(o)

32

g ' 144 Words

SYNC/1: 3/4

5¢/5

8/5
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-
O .

L=
70
i}
32
%2
7
%o}
78
20
'56
32

432
72

L

32
32

T .
Lo
84 .

20
56
36

24
9
12
h
8
7
-5
14
12
10

T
6

18
8
1/3
8
4
1

(o)W e0)

1/2

N & .

144 vords

3/4

1/10

/14

6/10

6/ 3 10/6 8/10
‘;’-—:ﬂu_?-—--nmv‘. M' - -~
o Slme| e 7/6 56,3 55/7
S L : e — — RR——
5¢/2 5/4 2/9 9/1

SUBCTTINULA T @3 vt v ratm i

= 72 Frames

3]
e
¢
3
o
(o]

> of Eng.-Format in 1 1

TABLE

2.5.5.4.3

. _ § Doc.No: 6=51920-004 ‘
SPACECPAPT USERS' MANUAL - # 5. 2-5-25 |
VOLUME I o |
P30 5 lias o nrlr g ¥ o v Px i pe f2e¥, o = A .7 2% J
FORMAT )
Feducéd Rate
EXP . Blocklength (%) Words/  Subcom.
requ. alloted Frame Rate
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L aE2 % A i = A AT g SF 1Y 0 TS T TRAY, Ky L% 2 P L5 B A, T g P U T AT T

e " TIGTL X

Esginde | ) Doc. No.: 6-5100-004
\‘*\i\ SPACECRAI‘T USERS' MANUAL Page: ©  2-5-26
PROJECT HELIOS , VOLU‘H‘ I I Revi .
S08°AT & EHGIHEERING f | R o 1l x 144 vorp
. C i B ' D A
v/l ] 3c2[02/3  |ci/3 AT A 80 .

’ SY ,,C/L} Z/LI DS gp gp DDp - ¢ DS : ¢ DS |IDS {DS | 221 pP |DP IDS 2“ :
13 A/S 5373 W] sa/2| p3/y C2/2 | .C3/6 R 7AW
-S . . I}_S v (93} DS I DS DS : AS : ns

-0/3. 1/5 v 174 C2/6 ooy
 _AS AS DS AS AS. 1 .
=1 (1172 1076|373 [ C2/i (7 C2/6 21
1D | As A3 AR AS : o
I 2/3 3/2 0272 0272 P2/6 c2/2 A?/4 o
\S - _AS AS AS/ . — AS AS : )
4m 8/2 |5a/2 B [0 A2/0 | p33 | cusu FAZ 2l
! ’ ‘/LQ AS AS 1. . AS AS : AS AS AS ‘
3(,c/q L§¢ £2/3. CL/3 52 4 1 24
e ﬁ nS i , | s 'l\Q DP. |
NN 9 74 7 () R e, 2
/8 1 f |
- AS ul o N 1
< . 4 L
‘ I'TI/Z 674 ) pSr—{772 D2/ 2
rvﬂA%l géb ) S ' D2/6-‘ 2l
9/8 D2/6 ‘ 2L
AS i S o
sync/l o . B | _ D%éﬁ ol
I A SRS : D276
AS .24
| D276
e . D | AS 24
— o | =
i) - o 2
| | - D2/6 2
. . - . : ’ AS
; K , D2/6 | 21
- e - AS .
‘svnc/q‘. l o o o o D%éﬁ 24
o - D2/6 5
: AS pai!
: o D2/6 | 2h
- ‘ ) - /e 20
_3{5 TL/2 : S ‘ _AS :
: : ‘ D2/6 . 2t
- _ ' _____AS
TABLE 2.5.5.4.4 . ~D2/6 2y
S ] AQ : .
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4 Doe.No: 6-=5120-0014
CECRA“"‘ USERS' MANUAL [ Page: 2-5-27-
_ , VOLUME- I Y Rov.s
PROJECT HELIOS| o ji Rovs
! TASLE 4.5.5.5
FORMAT 5§ | o
Very High Rate
EXP Blocklength (W)  Words/ _ Subcom.
requ. alloted Frame ‘Rate
1 504 504 14 36
23 4 4 3 1/2
38 b B 16 1/4
43 1 1 1 1
has '3 3 36 /12
4bs 12 12 4 3.
5a 32 32 8 L
508 2 2 24 1/2
5¢ 4o 40 10 4
6 78 90 5 18
7 6 6 (3 2
8 - 20 24 2 12
9 - 56 72 1 72
10 .32 36 1 36
_ 144 Yords -
" SYNC/Y 5bS/2 has/3 |Sa | 38/2- 12
3S/2 1/2 " " 5¢,/3 12
Sc| 1/2 | 5a] " " 1/3) 12
| 2s/4 " " 5a | 38/2 12
38/2 1/2 " 408/ 12
b1 bS 1/2 | sal " 1/3 12
FN|ID| TI/f2 " n 5a | 3s/2 12
35/2 -8/2 " " 5¢/3 12
5¢ 6/2 5a " " 6/3 12
- 2s/b " L 5a | 3S/2 12
3s/2 |9 |10 " 1/3 12
5¢/2 5a " M 4s | ENG/2 12
Main Frame = 72 Frames

1 Main Frame of Eng.-Format in 4 Main Frames of Format 5
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Doc.Nos 675100004
§ Page: - 2-5-28

SPACECPAFT USERS' MANUAL -
VOLUME T

Rev.:
EXP_ Blocklength Words/Frame Subcom. Rate
23 ! 8 1/2
2A A | A IR T BRI
38 4 16 o 1/1
bas ' 3 . 48 1/16
4ps 12 ‘ 12 - 1
43 1 1 ' 1
5as 2 16 ' 1/8
508 2 32 - 1/16
SE 1 1 | |
144 Yords
syyc/4 5bs/2| 4aS/3 |5aS/2 ubé/é 508/2 | aS/3 18 -
: }S/ll n » 1 n ll—bS/2 n 1 . 18
23/4 S 1 n l#bS/R n n 18
33/4 : 1 ° n 1" oA 45 i | n 18~
}‘: g 1 71/2 n n, : n 4bs/2 n n 18
‘ 33/4 n 1 : 1 )-l»bS/é n ] 18
28/4 n o ) n 4ps/2 1 ] 18
"‘S/ll ‘n n n 58 n ] 18

TABLE 2.4.5.5.6"
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Vbage 2-5-58

e i SRR S U KT

contained

th

DISTRIBUTION MODELS BITRATE MOD ( BM )
A A DM ) U A !
214|506t 708192011 |12
m B
40 !
Peal Time Transmission 1 x| x| x
2 . x| x! %l x
3 XXX X
4 wlxlxl x|x|x/ x| x| x| x
— - 5 { T | x o
A o R
DM 1 1 bRl 4 b4
Teal Tire Transmission 2 XX x| x
fwrn format 6 storage ' a3 v lxlxl % o
gﬁ. \momu\m HUﬂ.JO an \.' 24l P .N
T 4 wIx x| xlx) x| < X X *
{ .
o2 1 i’ XX bed
Real Time Transmissicn 2 X x| %X{xX
et 4o : .
.:wﬁm format 6 storage 3 w ix x| x .
ot 8192 brs : L.
. 4 wilx Ix!»x o xix!x x| % pis
: P | ,
! - .
U.ﬁ.\- w .wu N LAY \A .
j Xx|ox|x _
al 3»30 Transmission 2 X ®
spﬁr rmat 6 storage 3 X | x || X
at HoLcs bps a vilw i wlaelxlx |l x i X ¥
- b g it oo almans hm..?s.,»\
. PR . . 2 I D i i
oM 4, T4 szq\ma G, SEQ. 1 3 X, c |
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TELECOMMANDS (E-.‘vl_ONLY); 400 - 777

600 - 677 Format (FM) and Distribution (DM) modes

6X,X, , X, = DM

271 2
- Xl = FM
DM'd real - time . ' M1 Science, high
‘DX 1 real-tirme/sheck: 4 kbps ) 2 " , normal
DM 2 " " /shock: 8 kbps 3 v, low
DM 3 " " /shock: 16 kbps 4 Engineering
DM 4 -launch (eng. 128 kbps) N 5 Science, verv high-
g%DM 5 Dblackout : : ) :
///' DM 6 reset blackout
M 7 memory dump

R . . ~

s T T

SCO - 577 Secuencer for DM4 and DMS -

SXZXI; XZXli = mainframes.not-stbred'in«octakmw—

400 - 477 Bitrate (BM)-
AX, X

271
L 4 +
_________________ Ditrate | Kefyfmo flae) X (flagd
BM3 o '8 bos ) 03 23
"4 ’ ‘16 ™ 04 ) 24
"5 32 " 05 o . 25
"6 _ 64 " 06 : 26
"7 ) 128 " o - 07. ) 27
"8 : 256 " ‘ 10 N 30
"9 - 512 ¢ 11 - . 31
"10. ' 1024 " 12 o 32
11 2048 " 13 : 33
"12 .- 4096 *® ‘ 14 ‘ 34
y *) If‘flag is used, execution will wait until a DM/FM execution’ “

7CO_- 777  Status Pegister

7X2X1; Xz‘(octql) = X6, X1, BY (binazry)
Xl (octal) = sSp, CM, OC (binary)
function o/1 ‘ )
X6 ’ not used
X1l N/P encoder
BY bvpass/convoluticnal ccde
sSp . MN/R sector pulse aenerator
] CcM . N/P convolutional coder, modulator
.0C N/R oscillator and timing

+ N/R means normal is O/Redundant is 1
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' Title: Performance Specification Chapter | Page |Change Index Date .

DATA HANDLING EQUIPMENT | 5

Bit No. o . . o

it No. 0O 1 2 3 4 5 6 7 8 91011 12 13 14
Bit status| o 1 s T , .

it statu 001 1 1 0 0 0 1ligigiszi, i ig ig
‘Bit No.’ 15 16 17 18 19 20 21 22723 24 25 26 27 28 29
Bit stqtus I; i, E; ig E; iz'I; ip i, i5i5a a‘p p
Bit No. .30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 -
Bit status ' i i T i T

At statu Q 1L 1 } o o Q 1 ig 18.17 i, ig ig ig
Bit No. | 45 46 47 48 49 50 51 52 53 54.55 56 57 58 59
Bit status iS 14 i, i3 ;3 12 i, i, il io io a a p p

Bit No . 8 9 10 11 12 13 14

Bit statusl 0 1 1 1 0 O O_ 1| following command

Table 1-1: Command format" ) ' ) } - o

lg 1y 1 151, 13 15 1) 4

28 27 26 25 21 23 22 51 0

Bit wvalue

~

Table 1-2: Bit assignment of command word in command format'

- w4



Word MNo. 0 ' - 1

Bit No. | 01234567|012345¢67

Bit status| 101 1010011101100

Word Mo. 2 3

Bit No, 01234567]012345 6t7

Bit status] 011111001 1000000

Table 1-3: Bit status of 32 bit synchronization
word SYNC '

-

~ . T
. Format Mode Bit No. - Pransmitted
_ Mode " F2 Pl FO  ° in Format

FML o o 1 L1
FM2 o - 1 o -, 2
FM3 o 1 1 3 .
FM4 (Ti’ 0o o 4 i
M5 ),l 0 1 5
- 1 1 o 6

~

_ Table I-1: Coding of format mode

Word No. . 73
Bit No. 1 2 3

Mode Bit No. F2 Fl1 °~ FO

Table 1-2: Bit assignment of format mode.



Distribution .&bbde Bit No.
Mode D2 Dl ole}

DME;

DML

DM2

3 DM3
Hecelowked Suben DM4
/%%wm@ﬂtijy DM5

4 . BMN@',%@@'

Table 3-1: Coding of distribution mode. -

Frame Now l. 0, 2, ... 70

A . Word No. 73.
v ~ Bit No. - 4 5 6 . 7
‘ '~ Méde Bit ~ |DB D2 Dl  DOJ.
S = -

The DB bit is a "L" if DM5 has been’ commanded but
not yet executed. e

Table 3-2: Bit assignment of distribution mode. .



Frame = Bit value

number | 144 72 .36 18 9 8 4 2° 1

8 O 00 O 0.1 o0 o0 o )
9 ©.. 0 0 0 1 0 o o0 o
287 |1 1 1 1 1 1 o o o
. s . . ) K . ..q;
 Table 1-5: Coding of frame numbex FN . _
Word Mo. |. - 72 73 -
Bit No. O 1 2 3 4 5 6 71 0

© Bit value |144 7236 189 8 4 2| 1} -

Table 1-4: Bit assignment for frame number F¥
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Title: Performance Specification Chapter | Page |Change Index Date
DATA HANDLING EQUIPMENT | 45 '
Bitréte : Mode Bit No. o ,B'itr_at-e:_
Mode - B3 B2 BL BO .  (bps)
BM3 0o o 11 8
BM4 o- 1. o o 16
BMS o 1 o 1 32 .
- BM6 o 1 1 o 64
 BM7 o 1 1 1 128 -
BM8 - 1. 0o o0 o 256
BMY 1 0 o 1 512
BM1O 1 0" _i ! 1024
BM11 1T o .1 1 2048
BM12 . 1 1 o o 4096
Table 4-1: Codihg of bitrate mode .
Frame No. | 1, 3, ... 71 A
Word No. |~ . 73 . o
Bit Mo. - (4.5 6 7 | ;-

Mode Bit No. | B3 B2 BL.Bo|

Table 4-2: Bit assignment of bitrate mode.
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DATA HANDLING EQUIPMENT 57 '
3;1;1.3;8.1 Timing Word for Format 1 to 5

Frarr.te‘ No. j.,,3, e .'71 )
Word No. . ‘, | 74“

Bit' No... .?‘6‘1 234567
Bit value/r| 220 to 23

" The time which is represented by the ‘number

~in the binary counter must be sampled in the

beginning of cach second frame of format 1 -5

beginning with frame ﬁof 0 with each second

frame pulse FPl. This sample& mission time . -

must be transmitted in format 1 - 5 as shown

in table 8-1.

0,2, ...70

...70

01234567

AFra-mé No.-

tord ﬁo. . : 74

Bit No.. 1234567
'B_j.t value/T| Zifi to 72]'9

218 o 21t

1,3, ...T7L

01234567 -
-5

Table 8-1: Bit assignmerit of

I

timing wor
format 1 to 5 - o _

. =

'kl

ds iﬁ
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3.1.1.3;8L2 Timing Word for Format 6

The time which is répresented b§ the number ".
in the binary counter must be sampled in

the beginning of each frame of format 6 with
the frame pulse FP6. This sampled mission:7A”'i
time must be transmitted in format 6 as

shown in table 8-2. ‘ |

Word No. ' 74 75
'Bit No. lo1234567] 01234567
Bit value/? | 219 to 23 2240 273

Table 8-2: Bit assignment of timiﬁg words
~ in format 6 '

D
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- PHA Tape Logical:Record Format . ’

Displacement

g v

14

12
16 7
24

24
26 v

28 fo
BJ 2
32

(V]
(=3}

84 (128)

*2

*2
1*2

I*4

R

"-i"emg-

| first pag(-} iof d 3
' Refer te“Tafblbé‘ | dnd 2 for &. descrlptlon ‘

Description 145

M‘ay’ (MS) for first page
cqaﬁame&m recordf ros o

que of day (MS) for pagé whi’bh

2;’;» : g 3
Bit: Rate (8 16, 2 64 128 256 512

W0, s0me

: ""ofpat @ 2.3, LN

All the subcom'-"- data as}so_: ‘
f 6nté.1ned m ‘che record.

of Qhe subcom data for the tWo format-
o ¥ ()n;

groups.

A11 t'he‘ffrates data associated with the

- first page of data contained in PHA

record: The rates data associated
with each page appear in eight consec-
utive words, as follows: o

d; W 1th the .



Displacement

I*2

Description
(1) HET RATE R1 - (A2K1 + A1CI)B CIII

(2) HET RATE R1 - (A2K1 + A1CI)B CIII
(3) HET RATE R2A - A1 A2 B CIII

(4) HET RATE R2B - A1 BK2 CIll

(5) HET RATE R3A - A2 B CII

(6) LET RATE R11A - DI DII F

(7) LET RATE R11B-DIDIIZ DT

(8) Computed HET RATE R1 = (R6B + R7A +
R7B + R8A + R8B)

All rates which fail the trend check will be
indicated by a negative rate value. When-
ever a rate with a value of zero fails the
trend check, it will be set to the value
-21000000. Padded rates will be indicated
by the value -20000000.

All the PHA data associated with the first
page of data contained in the PHA record.
Each PHA entry, comprised of a HET and
LET event, has a unique time associated
with it and appears in three consecutive
words, as follows:

O(MSB)esvvunrnnseannnnnenennnsss31(LSB)

(1) HET - 1 HET - 2
@) HET - 3 LET - 1
(3) LET -2 LET - 3

Padded/missing PHA data is indicated by

a negative one in the PHA entry. There is

a varying number of PHA readouts per page
depending upon the PHA/RATE block ratio:

At a ratio of 5:1, there are 160 PHA readouts;
at 3:1, there are 96 PHA readouts; and at 1:1,
there are 32 PHA readouts. (See Table 3 for
the structure of a PHA readout.)



Displacement Type Description

D2 (D2 1) All the subcom, Rates, and
PHA data for the second page
of data contained in the record

D3(D31) All the subcom, Rates, and
PHA data for the third page of
data contained in the record

D 4 (D 41) All the subcom, Rates, and PHA
data for the fourth page of data
contained in the record

Note: The first displacement is for data transmitted in formats 1, 2, or 3. The
record displacement is for data transmitted in format 5. Actual displace-
ments for page 2 - 4 are dependent upon bit rate and the PHA/RATES block

ratio.



Table 1. PHA Tape

(Subcom data for format group 1 - formats 1, 2, 3) T,
Displacement | Type Description

g I*2 Spin Rate (in RPM)

2 I*2 HET (E7A) temperature

4 I*2 VLET1 (E7B1) temperature

6 I*2 VLET2 (E7B2) temperature

8 I*2 LET (E7C) temperature
14 I*2 detector mounting plate temp.
12 I*2 X-Ray detector temperature
14 I*2 thermal blanket support plate 1 temp.
16 I*2 thermal blanket support plate 2 temp.
18 I*2 electronics temperature
24 I*2 base plate temperature
22 I*2 +12 v monitor
24 I*2 +6 v digital monitor
26 I*2 +6 v analog monitor
28 I*2 +7.75 v monitor '
39 I*2 +4.7v mon%tor
32 1*2 base plate temperature (front)
34 I*2 Power status (1=on, @=off)
36 L*1 X-Ray Window Clock
37 L*1 X-Ray Window Data
38 | L*1 Internal Calibrator A
39 L*1 Internal Calibrator B
49 L*1 X-Ray high voltage
41 L*1 Sector synchronizer -
42 L*1 Force blackout mode
43 L*1 X-Ray sector data mode
44 I*2 X-Ray command reg.
46 I*2 X-Ray XEQ. reg. e

(12 words)



Table 2. PHA Tape

(Subcom Data for format group 2 - format 5)

Displacement Type Description
0-43 same as 0 - 43, Table 1, for sequence 1
44 - 87 same as 0 - 43, Table 1, for sequence 2
88 - 91 same as 44 - 47, Table 1

(23 words)



Halfword 1
Halfword 2
Halfword 3

Where:

Table 3. Helios PHA Events

METTAAAAAAAAAAAA
BBBBBBBBBBBBCCCC
CCCCCCCCRSSQPPN

M = 0, data is good
= 1, data is missing 1 padded

E =0, LET event
=1, HET event

00, A1A2BCIII (HET)/DIDII=ZD F (LET)

01, A2BCHI (HET)/DIDII F (LET)

10, (A2K1 + A1CI) BCIII (HET)/(No LET)

11, A1BK2CIII (HET)/(o LET)

R =0, CII threshhold not exceedeoj. HET only
=1, CII threshhold is exceeded

TT

Il

Il

SSS = 0-7, sectors 0-7, respectively
_ . A .
Q = 0, PHA word 1 is the A amplitude HET only
=1, PHA word 1 is the CIII amplitude
PP = 0-3 priorities (HET)/0-1 priorities (LET)
N= 0, good event

=1, null event

o

7



RATES Tape Logical Record Format

Displacement Type Description
/] I*4 Time of day (MS) for first page
contained in record
4 I*4 Time of day (MS) for page which

is expected to immediately follow
the last page in this record

8 I*2 Day (RMJD) for first page contained
in record
14 *2 Day (RMJD) for page which is ex-

pected to immediately follow the
last page in this record

12 k4 Round Trip Light Time

16 I*4 Spacecraft Clock

26 I*2 Absolute File Number

22 I*2 Time Correction Flag

24 I*2 Ratio of PHA blocks to RATES blocks

26 I*2 Bit Rate (8, 16, 32, 64, 128, 256, 512,
1024, 2048, 4096)

28 I*2 Format (1, 2, 3, 5)

3¢ I*2 Frame Counter Correction

32 I*2 Data Type

34 I*2 Data Quality

36 All the subcom data associated with the

first page of data contained in the record.
‘Refer to Tables 1 and 2 for a description
of the subcom data for the two format
groups.

92 (136) I*4 All the rates data associated with the first
page of data contained in record. Each page
consists of 4 sets (2 sectored and 2 unsectored)
of 32 and 20 rates respectively, which are
uniquely identified by the corresponding rate
sequence ID's appearing in the associated set
of subcom data. The rates data associated
with each page appears in 104 consecutive
words, as follows:

1 - Sectored Rate (First Set)



Displacement

564 (652)

1036 (1168)

1508 (1684)

RATES Tape Logical Record Format (continued)

Type

Description

32 - Sectored Rate (First Set)
33 - Unsectored Rate (First Set)

52 = Unsectored Rate (First Set)
53 - Sectored Rate (Second Set)

84 - Sectored Rate (Second Set)
85 - Unsectored Rate (Second Set)

1#4 - Unsectored Rate (Second Set)

Refer to Table 3 to determine the
rates data associated with each un-
sectored and sectored rate sequence
ID.

All the subcom and Rates data for the
second page of data contained in the
record.

All the subcom and Rates data for the
third page of data contained in the
record.

All the subcom and Rates data for the
fourth page of data contained in the
record.

Note: The first displacement is for data transmitted in formats 1, 2, or 3. The second
displacement is for data transmitted in format 5.



Displacement

g

2
4
6
8

16
12
14
16
18
20
22
24
26
28
3¢
32
34
36
37
38
39
49
41
42
43
44
46
48

Table 1.

RATES Tape

(Subcom data for format group 1 - formats 1, 2, 3)

Type

I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
I*2
L*1
L*1
L*1
L*1
L*1
L*1
L*1
L*1
I*2
I*2
I*2

Description
Spin Rate (in RPM)
HET (E7A) temperature
VLET1 (E7B1) temperature
VLET2 (E7B2) temperature
LET (E7C) temperature
detector mounting plate temp.
X-Ray detector temperature
thermal blanket support plate 1 temp.
thermal blanket support plate 2 temp.
electronics temperature
base plate temperature
+12 v monitor
+6 v digital monitor
+6 v analog monitor
+7.75 v monitor
+4.7 v monitor
base plate femperature (front)
Power status (1=on, @=off)
X-Ray Window Clock
X-Ray Window Data
Internal Calibrator A
Internal Calibrator B
X-Ray high voltage
Sector synchronizer
Force blackout mode
X-Ray sector data mode
X-Ray command reg.
X-Ray XEQ. reg.

Unsectored Rate Sequence ID
(First Set)



Displacement

50

52

54

(14 words)

Table 1.

Type

I*2

I*2

I*2

(continued)

Description

Sectored Rate Sequence ID
(First Set)

Unsectored Rate Sequence ID
(Second Set)

Sectored Rate Sequence ID
(Second Set)



Table 2, RATES Tape

(Subcom data for format group 2 - format 5)

Displacement Type Description
g -43 (same as Table 1) (same as Table 1)

44 - 87 (same as #§ - 43) (same as @ - 43)
88 - 99 (same as 44 -54) (same as 44 - 54)

(25 words)



Unsectored

XX

Sectored

g

Table 3. RATE Sequence ID

Rate
SR1A A lI«x’zBCI CII (1-8)
SR2A SI, ST1 Sﬁa ST (1-8)
SR3A SI, §‘ns—'11as—1ﬁ (1-8)

SXRY Sectored X-Ray (1-8)
- + CITI

R1 (AzKl AICI) BCIII

R2A - A lAchm

R3A - A BCII

R4A - AZBchI CII

R5A - A,BK CI CII CIII

R6A - AlAzBCI

R7A - AIKZBCI CII CIII

RSA - AZBKICI Cl

R9A - SISIISIL, SIII

R10A - DI1

R11A -DIDI T

R12A - DI DII Eli‘«“

R13A - DI DII E2 F

R14A - DI
R15A - SI. SII ST ST
1 a

R16A - SI SII §ﬁa St

R17A - SI (VLET1)
RI18A - SI. STI SO S
1 a

R19A - SISII. ST SII
1 a

R2¢§ - USXR



Table 3. (continued)

Unsectored Sectored Rate
XX 1 SR1B - A, BK, CIIl (1-8)
SR2B - SI, il ﬁiaﬁ (1-8)
SR3B - SI, il §ﬁa ST (1-8)

SXRY - Sectored X-Ray (1-8)
1 XX R1

R2B - A, BK, CIIl

R3B - A, BK, CI

R4B - A,

R5B - A,

R6B - A, Kz BCI CII

RTB - A, BK, CI

R8B - A, BK CICII CIII

RYB - SI SII SIL_ SIII

R14B - DI,

R11B-DIDII ZDF

R12B - DIDIIZDE_ F

3

R13B -DIDII = DE4 F

R14B - DII
R15B - SI_ ST STI STII
2 a

R16B - SISII_ ST STl
2 a

R17B - SII (VLET 1)
R18B - SI_ ST SII  SIII
2 a

R19B - SI SII_ STI SIII
2 a

R2¢



Table 3. (continued)

Unsectored Sectored Rate

XX 2 SR1C - DIDIL F (1-8)
SR2C - s17 i sﬁa ST (1-8)

SR3C - SI, St s‘ﬁ&l STI (1-8)

SXRY - Sectored X-Ray (1-8)
2 XX R1
R2A - R9A

R1¢C - DI3

R11A - R13A

R14C - El

R15C - SI_ ST STI ST
3 a

R16C - SISm_ STI ST
3 a

R17C - sna (VLET 1)

R18C - SI_ SII SO STI
3 a

R19C - SI SII_ SII SO
3 a

R24
XX 3 SRID - DI DII E 1 F (1-8)

SR2D - 81, S1i §“11a§'rﬁ (1-8)
SR3D - SI, STi §1‘1a‘s’1’r[ (1-8)

SXRY - Sectored X-Ray (1-8)
3 XX R1
R2B - R9B

R1#D - DI4

R11B - R13B

R14D - F

R15D - SI, SII STI_ SII
4 a



Table 3. (continued)

Unsectored Sectored Rate
R16D - SISII, ST ST
4 a

R17D - SII (VLET 1)
R18D - SI. SII ST  SiI
4 a

R19D - SI SII . §"IIa Jii

R2¢
XX 4 SR1A (1-8)
SR2E - SI SII, §'11a§Tf[ (1-8)

SR3E - SI SII §“11a ST (1-8)

5
SXRY - Sectored X-Ray (1-8)
4 XX R1
R2A - R9A
R1¥E - DI5

R11A - R13A
R14E - B
R15A - R16A
RI7E - SI (VLET 2)
R18A - R19A
R2¢
XX 5 SR1B (1-8)
SR2F - SI SII, §ﬁa SmI (1-8)

SR3F - STSII6 ST_STH (1-8)

SXRY - Sectored X-Ray (1-8)
5 XX R1
R2B - R9B

R16F - D16

R11B - R13B
R14F - CI



Unsectored

Table 3.

Sectored

(continued)

Rate

R15B - R16 B

R17F - SII (VLET 2)
R18B - R19B

R2¢

SR1C

SR2G - SISII_ ST SIt
7 a
SR3G - SI STI,, ﬁla St

SXRY - Sectored X-Ray

R1
R2A - R9A
R14G - DI,

R11A - R13A

R14G - CII

R15C - R16C

R17G - SIIa (VLET 2)

R18C - R19C
R2¢
SR1D

SR2H - SISII_ ST S
8 a

SR3H - SISII_ ST SIII
8 a

(1-8)
(1-8)

(1-8)

(1-8)

(1-8)
(1-8)

(1-8)

SXRY - Sectored X-Ray (1-8)

R1
R2B - R9B
R1¢H - DI8

R11B - R13B
R14H - CIII

R15D - R16D
R17H - SIII (VLET 2)
R18D - R19D

R26
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| 77 -?8 | Spares. E ‘
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v »
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GMT T:Lme. Correction Flag
S S ~ Correct
. (L} - Corrected

T ‘Uncorrectable

Lt

-0 7

Event Time Status Flag - 3=2 g-5 5
Event time computed , S

i Computed but questionable
Not computed -

N O

‘l,‘f,\ ,

Data Type C6=4 s I
o _ o Real time ‘ ' o

Analog tape replay ' 5
: S Digital tape replay 4

S2 (Byte 2)

Frame Counter Correction’ - 2-Q N [
Corrected _A 1 : :
Uncorrected . ' Q

(¥ 2aN

' Engineering Frame Number ‘ 5.3 1012

F1ll Data Present | R | | 6 ‘ 9 4
= Fill ' 1. :
i No £i11 - L 0
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Number of Bit Errors in S/C Sync Word 70 1-2E :“ 7

\_‘§_{;_ (B,yte. 4)

-

Data Quality ' o 2.0 s At
. ™ 5-7
Data is Good : 4 P :
Data is Suspect ( SNR below i .
minium requirement) : 3 t
Data is Suspect ( errors in B
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Data is Suspect ( SNR below -
+- minimum requirement and errors - b
‘in HSD block o1
Data is Bad ( non synced, or ‘
deleted frame -0 @,j

e

& ) e . Distribution Mode ‘ 6-—3 é,::__. °

| o wm ! Jqﬂ}
&W" Vﬁ "
b -

' Note/:j Bits are numbered right to left within the ayte \7-—0)% ,sr
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o MELIOS AL
:EXPER1HEu1é§g7f1;;J4,,

. FoRMAT 342

 DescripTION BYTES
EVT S/C EVENT TIME T
GMT 'GROUND REC'D TIME .
FN FRAME NUMBER D T
1o SPACECRAFT CLOCK - 2 =
s1 . STATUS INDICATORS s

LT ONE WAY LIGHT TIME | 4

8 =13 SCIENTIFIC DATA ' 6
80-85 SCIENTIFIC DATA e
#11 ENGINEERING DATA 1

~ 4 #16-17 ENGINEERING DATA(SPIN RATE) 2
%28  ENGINEERING DATA 1.
*40-45 ENGINEERING DATA 6
#64=69 ENGINEERING DATA 6
#85-89 ENGINEERING DATA | 2

..  FILL FILL ONES eﬂfDafé '2

.:- 52

* ENGINEERING DATA WORDS

SAME AS FORMAT 1

fns &




~ HELIOS A

  558PER¥"ENt§R:ti‘5
N 1~E6§

- FORMAT'L .

" DESCRIPTION  BYTES

3
Sy

-

CEVT S/C EVENT TIME s

Sy
lh j{f

GMT GROUND REC!D TIME - s
;fii FN | FRAME NUMBER? T 2

kS T - ~ SPACECRAFT CLOCK 2-
Y ¥ : STATUS INDICATORS 415

LT ONE WAY LIGHT TIME 4

8 -13 SCIENTIFIC DATA / : e s
#11 ‘ENGINEERIQG DATA o 1. <
#16=17 /ENGINEERING DATA(SPIN RATE)/ 2 2
*28 ENGINEERING DATA - 1
#40-45 ENGINEERING DATA s
%64-69 . ENGINEERING DATA B
#88-89 ENGINEERING DATA 2

FILL FILL ONES : 8

% CNGINEERTING CATA WORDs -

& ENG FRF 0 11,516,117

11528540541 942543raksabs
541965966967 9669067988535 ",

© ENG FRY 1

e e s e e e e m————e e e

LN
JENG FRM 2 11540941

Py

G/ ENG PRI 2 11,28
52 SYTZS ( & 2175
72 FRAMES

3744 CYTES

€CR FRAMZ
EDR RECORD
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The first data group for each run must be the OPTION group of:

cards. This group is used to specify various program variables and

options to be used throughout the current run.

All program variables

and options which may be specified in this group are listed below along

with their associated purpose and the standard default value they assume

whenever they are not specified.

The underlined keywords and equal

sign must be written exactly as shown.

IDRUN=

NQLHIG= .

NQLLOW=

HCPUTM=

HIOTM=

'F'! If Pioneer F EDR tapes are to be processed.
'G' If Pioneer G EDR tapes are to be processed.

(Default - The job is terminated with a user completion
code of 47.) -

The high limit for the Data Quality Indicator to be used
when accepting data this run.
may have the following values:

0 - Data is bad (no sync)

1 - At least two quality indicators are bad (data
is suspect).

2 - At least one quality indicator is bad (data is
suspect).

3 - All quality indicators are good (data is good).

(Default = 3)

The low limit for the Data Quality Indicator to be used
when accepting data this run (see-NQLHIG for possible
values).

(Default = 2)

The CPU time in minutes needed to process one EDR
tape and terminate the job normally which includes the
generation of the CATALOG tape when specified (see
QCTLGT). - -
(Default = 2 min)

The I/O time in minutes needed to pnrocess one EDR
tape and terminate the job normally which includes
the generation of the CATALOG tape when specified
(see QCTLGT).

. .(Default = 2 min if CATALOG tape not being created
" “and 5 min if CATALOG tape is being created.)

-
]
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QMERGE=

QPHATP=

QRATTP=

QCTLGT=

QCMMND=

QPRTID=

QATT=

NUMCAT=

QLOOK=

-

T If data proccssed this run is to be merged with data
processed previously.

F - If data processed this run is to be added after all
data processed previously.

(Default = F)

T If PHA tapes are to be created this run.
F If PHA tapes are not to be created this run.

(Default = T)

T If RATES tapes are to be created this run.
F If RATES tapes are not to be created this run.

(Default = T)

T If CATALOG tapes are to be created this run.
F If CATALOG 1z =5 are not to be created this run.

(Default = T)

T If command data is to be processed this run.
F If command data is not to be processed this run.

(Default = T)

T If the entire FILE/LOGISTICS/HISTORY catalog
is to be printed at the end of the run.

F If only the updated section of the catalog is to be
printed.

(Default = F)

T If attitude data is to be processed this run.
F If attitude data is not to be processed this run.

(Default = T)

The sequence number of the DRS Tape Catalog to be
read. This number +40 is the FORTRAN logical unit
from which the Catalog will be read. _

v 3.

(Défaulf - The DRS Tape Catalog will be read from -
the last unit on which the latest version of the DRS
Tape Catalog was written by PIODRP. This Catalog

is pointed to by the DRS Tape Catalog Pointer on disk.)

T If Quick-Look processing is to be performed this
rin. The DRS Tape Catalogs and the current FILE/
LOGISTICS/HISTORY catalog are not referenced for

* this type of processing. Also, the command data and
¢ATALOG tapes are not processed.

s
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DTPRAT=

DTPPHA=

F If normal processing is to be performed this ruﬁ.
(Default = F)

Labels of tapes to be used for PHA tapes when Quick-
Look processing is specified (see QLOOK). A maximum
of 10 tape labels may be supplied. Each tape label must
be enclosed in apostraphes and be separated frozn the
previous one by a comma.

(Default - ‘Blank PHA tapes will be used from the lé.test
version of the DRS Tape Catalog.)

Labels of tapes to be used for RATES tapes when
Quick-Look processing is specified (see QLOOK).

A maximum of 10 tape labels may be supplied. Each
tape label must be enclosed in apostraphes and be
separated from the previous one by a comma.

(Defaﬁlt - Blank RATES tapes will be used from the
latest version of the DRS Tape Catalog.)

One or more NAMELIST groups with the name EDRTAP must

follow the OPTION group of cards. These cards are used to identify

B the EDR tapes to be processed this run and these tapes must be sub-

mitted in time sequence. The form of the data items within this group

is given below along with the standard default value they assume when-

ever they are not specified. The underlined keywords and equal sign

must be written exactly as shown.

DTSLOT=

DTLABL=

The loaction (tape slot) or symbol identifying the

EDR tape to be processed. The tape slot or symbol
may contain a maximum of six characters and must
be enclosed in apostrophes. This symbol appears on
the operator s console whenever the EDR tape is to be

: mounted

(Default - None. The EDR tape must always be °
identified.) -

The label or identifying symbol for the EDR tape being
processed. This label may contain a maximum of six
characters and must be enclosed in apostrophes. This
label appears in all the printed reports generated by

- PIODRP which are associated with this EDR tape.

(De.fault - Assumes the value of DTSLOT when not
spec?fied. )
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QREPLC= T If the PHA and RATES data processed from this
EDR tape is to replace all PHA and RATES data
. processed previously for the same time period.
F If the PHA and RATES data processed from this
EDR tape is not to replace all PHA and RATES
data processed previously for the same time
period.

(Default = F)

Note: When data replace is specified (QREPLC=T)
for a particular EDR tape, the tape must either be
the last tape processed in the run or all subsequent
EDR tapes to be processed must also have data
replace specified. Also, data merge must be
specified (QMERGE=T) on the OPTION group of
cards. - :

6.1.3.3 Printed Reports

PIODRP provides four types of printed reports at the end of each
production run; a Processing Messages Report, a Data Quality Summary
Report, a FILE/LOGISTICS/HISTORY Catalog Report, and the Current
Status Report. Each page of a report contains the following standard

header information:

a. Type of report.
b. Name of the spacecraft and experiment.
c. Date of run (MM/DD/YY).

d. Page number.

6.1.3.3."1 Processing Messages Report

The Processing Messages Report provides a history of all the
EDR tapes processed and the errors (abnormal cond'itions) encountered.
Each message produced has a standard format (reading left to right) as

follows:

o 88




PHA Tape Logical Record Format

Displacement : Type Description
g I*4 Time of day (MS) for first page

contained in record

4 I*4 Time of day (MS) for page which
is expected to immediately follow
the last page in this record

8 I*2 Day (RMJD) for first page contained
in record
14 \ I*2 Day (RMJD) for page which is ex- W]fj

pected to immediately follow the
last page in this record

12 I*4 Round Trip Light Time

16 ’ I*4 Spacecraft Clock

29 I*2 Absolute File Number

22 I*2 | Time Correction Flag

24 I*2 Ratio of PHA blocks to RATES blocks

26 I*2 Bit Rate (8, 16, 32, 64, 128, 256, 512,
1024, 2048, 4096)

28 : I*2 Format (1, 2, 3, 5)

3¢ I*2 Frame Counter Correction

32 I*2 | Data Type

34 ‘ I*2 Data Quality

36 All the subcom data associate:! with the

first page of data contained in the record.
Refer to Tables 1 and 2 for a description
of the subcom data for the two format
groups.

84 (128) I*4 : All the rates data associated with the
first page of data contained in PHA
record. The rates data associated
with each page appear in eight consec-
utive words, as follows:



Displacement

I*2

Description
(1) HET RATE R1 - (A2K1 + A1CI)B CIII

(2) HET RATE R1 - (A2K1 + AICI)B CIII
(3) HET RATE R2A -~ A1 A2 B CIII

(4) HET RATE R2B - A1 BK2 CIl

(5) HET RATE R3A - A2 B CII

(6) LET RATE R11A - DIDII F

(7) LET RATE R11IB-DIDIIEZDTF

(8) Computed HET RATE R1 = (R6B + R7A +
R7B + R8A + R8B)

All rates which fail the trend check will be
indicated by a negative rate value. When-
ever a rate with a value of zero fails the
trend check, it will be set to the value
-21000000, Padded rates will be indicated
by the value -20000000,

All the PHA data associated with the first
page of data contained in the PHA record.
Each PHA entry, comprised of a HET and
LET event, has a unique time associated
with it and appears in three consecutive
words, as follows:

O(MSB)eueeeoeeeeaseasensaneanssse31(LSB)

(1) HET - 1 HET - 2
(2) HET - 3 LET - 1
(3) LET -2 LET - 3

Padded/missing PHA data is indicated by

a negative one in the PHA entry. There is

a varying number of PHA readouts per page
depending upon the PHA/RATE block ratio:

At a ratio of 5:1, there are 160 PHA readouts;
at 3:1, there are 96 PHA readouts; and at 1:1,
there are 32 PHA readouts. (See Table 3 for
the structure of a PHA readout. )



Displacement Type Description

D2 (D2 ) All the subcom, Rates, and
PHA data for the second page
of data contained in the record

D 3(D3 ) All the subcom, Rates, and
PHA data for the third page of
data contained in the record

D4 (D41) All the subcom, Rates, and PHA
data for the fourth page of data
contained in the record

Note: The first displacement is for data transmitted in formats 1, 2, or 3. The
record displacement is for data transmitted in format 5. Actual displace-

ments for page 2 - 4 are dependent upon bit rate and the PHA/RATES block

ratio.



Disglacemenf

g

2

4

6

8
14
12
14
16
18
26
22
24
26
28
3¢
32
34
36
37
38
39
44
41
42
43
44
46

(12 words)

Table 1.

PHA Tape

(Subcom data for format group 1 - formats 1, 2, 3) .

Type
I*2
1*2
I*2
I*2
I*2
1*2
1*2
1*2
1*2
1*2
1*2
I*2
1*2
1*2
1*2
1*2
1*2
I*2
L*1
L*1
L*1
L*1
L*1
L*1
L*1
L*1
I*2
1*2

Descrigtion
Spin Rate (in RPM)

HET (E7A) temperature
VLET1 (E7B1) temperature
VLET2 (E7B2) temperature
LET (E7C) temperature
detector mounting plate temp.
X-Ray detector temperature
thermal blanket support plate 1 temp.
thermal blanket support plate 2 temp.
electronics temperature

base plate temperature

+12 v monitor

+6 v digital monitor

+6 v analog monitor

+7.75 v monitor

+4.7v monitor

base plate‘ temperature (front)
Power status (1-on, @#=off)
X-Ray Window Clock

X-Ray Window Data

Internal Calibrator A

Internal Calibrator B

X-Ray high voltage

Sector synchronizer

Force blackout mode

X-Ray sector data mode
X-Ray command reg.

X-Ray XEQ. reg.



Table 2. PHA Tape

(Subcom Data for format group 2 - format 5)

Displacement Type Description
0 -43 same as 0 - 43, Table 1, for sequence 1
44 - 87 same as 0 - 43, Table 1, for sequence 2
88 - 91 same as 44 - 47, Table 1

(23 words)



Table 3. Helios PHA Events

Halfword 1 METTAAAAAAAAAAAA
Halfword 2 BBBBBBBBBBBBCCCC
Halfword 3 CCCCCCCCRSSQPPN

Where:
M = 0, data is good
=1, data is missing 1 padded
E =0, LET event
=1, HET event
TT =+00, A1A2BCIII (HET)/DIDIIZD F (LET)
01, A2BCII (HET)/DIDII F (LET)
= 10, (A2K1 + A1CI) BCII (HET)/(No LET)
= 11, A1BK2CTil (HET)/(No LET)

= 0, CII threshhold not exceeded HET only
=1, CII threshhold is exceeded

Il

=
!

SSS = 0-7, sectors 0-7, respectively
Q = 0, PHA word 1 is the A amplitude HET only
=1, PHA word 1 is the CIII amplitude
PP = 0-3 priorities (HET)/0-1 priorities (LET)
N=0, good event

=1, null event
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RATES Tape Logical Record Format

Displacement Type Description
g I*4 Time of day (MS) for. first page

contained in record

4 I*4 Time of day (MS) for page which
is expected to immediately follow
the last page in this record

8 I*2 Day (RMJD) for first page contained
in record
14 S ) Day (RMJD) for page which is ex-

pected to immediately follow the
last page in this record

12 I*4 Round Trip Light Time

16 ’ I*4 Spacecraft Clock

20 I*2 Absolute File Number

22 I*2 Time Correction Flag

24 I*2 Ratio of PHA blocks to RATES blocks

26 v I*2 Bit Rate (8, 16, 32, 64, 128, 256, 512,
1024, 2048, 4096)

28 *2 Format (1, 2, 3, 5)

34 2 Frame Counter Correction

32 I*2 Data Type

34 *2 Data Quality

36 ’ All the subcom data associated with the

first page of data contained in the record.
Refer to Tables 1 and 2 for a description
of the subcom data for the two format

~ groups.

92 7136) I*4 All the rates data associated with the first
' page of data contained in record. Each page

consists of 4 sets (2 sectored and 2 unsectored)
of 32 and 20 rates respectively, which are
uniquely identified by the corresponding rate
sequence ID's appearing in the associated set
of subcom data. The rates data associated
with each page appears in 104 consecutive
words, as follows:
1 - Sectored Rate (First Set)

°
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Displacement

564 (652)

1036 (1168)

1508 (1684)

RATES Tape Logical Record Format (continued)

"Type

Description

32 - Sectored Rate (First Set)
33 - Unsectored Rate (First Set)

52 - Unsectored Rate (First Set)
53 - Sectored Rate (Second Set)

84 - Sectored Rate (Second Set)
85 - Unsectored Rate (Second Set)

1#4 - Unsectored Rate (Second Set)

Refer to Table 3 to determine the
rates data associated with each un-
sectored and sectored rate sequence
1D.

All the subcom and Rates data for the
second page of data contained in the
record.

All the subcom and Rates data for the
third page of data contained in the
record.

All the subcom and Rates data for the
fourth page of data contained in the
record.

Note: The first displacement is for data transmitted in formats 1, 2, or 3. The second
displacement is for data transmitted in format 5. '



Table 1. RATES Tape

(Subcom data for format group 1 - formats 1, 2, 3)

Displacement Type Description

g \ 2 Spin Rate (in RPM)
2 I*2 HET (E7A) temperature
F 4 I*2 VLET1 (E7B1) temperature
6 I*2 VLET2 (E7B2) temperature
8 %2 ' LET (E7C) temperature
16 I*2 detector mounting plate temp.
12 | I*2 X-Ray detector temperature
14 I*2 thermal blanket support plate 1 temp.
16 | , I*2 ‘ thermal blanket support plate 2 temp.
18 I*2 electronics temperature
20 | I*2 base plate temperature
22 I*2 +12 v monitor
24 I*2 +6 v digital monitor
26 *2 +6 v analog monitor
28 I*2 % +7.75 v monitor
RY) I*2 | +4.7 v monitor
32 I*2 - base plate temperature (front)
34 I*2 Power status (1=on, @=off)
36 L*1 X-Ray Window Clock
37 L*1 X-Ray Window Data
38 ’ L*1 Internal Calibrator A
39 L*1 Internal Calibrator B
44 L*1 X-Ray high voltage
41 L*1 Sectar synchronizer
42 L*1 Force blackout mode
43 L*1 X-Ray sector data mode
44 I*2 X—Ray command reg.
46 I*2 X-Ray XEQ. reg.
48 I*2 Unsectored Rate Sequence ID

(First Set)



Displacement

5¢
52
54

(14 words)

Table 1. (continued)

Type

I*2

I*2

I*2

Description

Sectored Rate Sequence ID
(First Set)

Unsectored Rate Sequence 1D
(Second Set)

Sectored Rate Sequence ID
(Second Set)

1



Table 2. RATES Tape

(Subcom data for format group 2 - format 5)

Displacement Type Description
g-43 (same as Table 1) (same as Table 1)

44 - 87 (same as @ - 43) (same as @ - 43)
88 - 99 (same as 44 -54) (same as 44 - 54)

(25 words)



Unsectored

XX

Sectored

g

Table 3. RATE Sequence ID

SR1A
SR2A
SR3A

SXRY
R1

R2A
R3A
R4A
R5A
R6A
R7A
RSA
RY9A
. R1A

R11A
R12A

R13A

R14A

Rate
A ABCICH (1-8)
SI_ STI ST STII (1-8)
5 a
ST ST S (1-
s1, ST STI_ STII (1-8)
Sectored X-Ray (1-8)
- + CIII
(A, K + A CI) BCII
- A /A BCII
- A,BCIII
- A,BK,CICI
- A,BK,CI CII CIiI

B
IZCI

- AlAZBCI CII CIII

- A

B>

- AZBKICI CII
- SI SII SIIa SIII
- DI1

-DIDIOF
—DIDIIEIT?‘_

—DIDIIEZF

- DI

R15A - SI. SO ST STI
1 a
R16A - S SII ST, STII
R17A - SI (VLET1) -
RI8A - SI, SII é‘ﬁa Sim
R19A - SISII. ST ST
) 1 a

R2§ - USXR



Table 3. (continued)

Unsectored Sectored Rate
XX | 1 7 _ SR1B - A2 BKl CIIl (1-8)
SR2B - ST, SI S‘na'l's‘fﬁ (1-8)
SR3B - S, SII S‘ﬁa SIII (1-8)

SXRY - Sectored X-Ray (1-8)
1 XX R1

R2B - A, BK, CII
R3B - A, BK, CI
R4B - A,

R5B - A,

1
R7B - A2 BKl CI

R6B - A Kz BCI ClI

RSB - A2 BKl CI CII CIII
R9B - SI SII SII_ SII
R1¢B - DI

2
R11B-DIDIIZDTF

R12B - DI DIIZDES F

R13B - DI DII = DE4 F

R14B - DII
R15B - SI_ ST ST STII
2 a

R16B - SISII. SI STl
2 a

R17B - SII (VLET 1)
R18B - SI_ SII SII  STI1
2 a

R19B - SISII_ SII SIII
2 a

R2f§



Table 3. (continued)

Unsectored Sectored Rate

XX | 2 SRIC - DIDII F (1-8)
SR2C - SI, il sﬁa STI (1-8)

SR3C - SI7 S1I Sﬁa SII (1-8)

SXRY - Sectored X-Ray (1-8)
2 XX R1

R2A - R9A

R16C - DI,

R11A - R13A
R14C - E1

R15C - SI_ SII STI SmI
3 a

R16C - SISO STI St
3 a

R17C - sna (VLET 1)

R18C - SL_ SII ST SmI
3 a

R19C - SI SI. STI SIO
3" a

R2¢
XX 3 SR1D - DI DII El F (1-8)

SR2D - 818 SiI §‘Has—1ﬁ (1-8)
SR3D - 318 ST1 §1’1a§1’11 (1-8)

SXRY - Sectored X-Ray (1-8)
3 XX R1
R2B - R9B

R1#D - DI4

R11B - R13B

R14D - F

R15D - SI. ST STI St
4 a



Unsectored

Sectored

Table 3.

(continued)

Rate
R16D - SISII. STI SIIT
4 a

R17D - SIII (VLET 1)
R18D - SI, SII STI ST
4 a

R19D - SISI1. SII Sinn
. 4 a

R2¢
SR1A (1-8)
SR2E - SI 8115 sTIa S (1-8)

SR3E - SI 8115 S_IIa ST (1-8)

SXRY - Sectored X-Ray (1-8)
R1
R2A - R9A

R1JE - DI5

R11A - R13A

R14E - B

R15A - R16A

R17E - SI (VLET 2)

R18A - R19A

R2¢

SR1B (1-8)
SR2F - SI SII, STﬁa Sm  (1-8)

SR3F - S‘I3116 §“11a SII (1-8)

SXRY - Sectored X-Ray (1-8)
R1
R2B - R9B

R14F - DI6

R11B - R13B
R14F - CI



Table 3. (continued)

Unsectored Sectored Rate
R15B - R16 B
R17F - SII (VLET 2)
o R18B - R19B
R2¢
XX 6 SR1C (1-8)

SR2G - SI SII7 SIIa SII  (1-8)

—

SR3G - SISII, BT SI  (1-g)

SXRY - Sectored X-Ray (1-8)
6 XX R1
4 R2A - R9A

R16G - DI7

R11A - R13A
- R14G - CII
R15C - R16C
R17G - SIIa (VLET 2)

R18C - R19C
R2¢

XX 7 SR1D (1-8)
SR2H - SI ST, ‘STIa SIIT  (1-8)

SR3H - ST SII, STIa ST (1-8)

SXRY - Sectored X-Ray (1-8)
7 XX R1
R2B - R9B

R1gH - D18

R11B - R13B
R14H - CIII

R15D - R16D

R17H - SIO (VLET 2)
R18D - R19D

R2¢
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TAPE STAGING & STORAGE CENTER
INFORMATION PROCESSING DIVISION
. NASA, GODDARD SPACE FLIGHT CENTER

GREENBELT ROAD

GREENBELT, MARYLAND 20771

o ‘%’ -
¢ SATELLITE EXP. NUMBER EXP. CODE (internal)
i X, PR A
ADDRESS: _ , , _
4801 x0T TRALJEC
T OB, JAMES TRAINOR
—  tshEsc |
ALDG, 2, ROOW 242, GSFC
TOTAL TAPES IN THIS SHIPMENT DATE SHIPPED
. .
o L e S

et

TAPE INVENTORY
CONTROL NUMBER

DECOM RUN NUMBER/
SCENE IDENTIFICATION

S————

TAPE INVENTO
CONTROL NUMBER

~ DECOM RUN NUMBER/
SCENE IDENTIFICATION

opy number 3 and return it in the accompanying
A complete explanation of any shipping problems

Please verify that the tape(s) described above have been received, then sign and date ¢
pre-addressed penalty envelope. Copy number 2 may be retained for your records.
should accompany copy number 3 when returned.

DATE RECEIVED SIGNATURE
BOX NUMBER i AAEOK
I R S

(See Instructions on Reverse of Copy Number 3)

GSFC 22-58 (7/82) ' COPY 3 RECE!PT
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TAPES3TAGING & STORAGE CENTER
INFORMATION PROCESSING DIVISION

' NASA, GODDARD SPACE FLIGHT CENTER
" GREENBELT ROAD

' GREENBELT, MARYLAND 20771

B
. SATELLITE EXP. NUMBER EXP. CODE (Internal)
I B N \V i s by

b og G, f/\! / gs’ e }‘.

i MXg_;j ! {) tf VAl f 2{3

ADDRESS: | CETR! XO7  TRALJBC
5 ity JAMES TRATSUR
‘ c/y CSC , )
i BLLDG, 2y RUOM 242, LSFC

DATE SHIPPED

(: s Wiy e
| LT Y
TAPE INVENTORY DECOM RUN NUMBER/

TAPE INVENTORY DECOM RUN NUMBER/
CONTROL NUMBER SCENE IDENTIFICATION CONTROL NUMBER SCENE IDENTIFICATION

2 ;ﬂ;

I T I DIR L5504/

TOTAL TAPES IN THIS SHIPMENT

3

%
1/

Please verify that the tape(s) described above have been received, then sign and date copy number 3 and return it in the accompanying
pre-addressed penalty envelope. Copy number 2 may be retained for your records. A complete explanation of any shipping problems

should accompany copy number 3 when returned.
¢
/7
gL A
SIGNATURE

DATE RECEIVED

BOX NUMBER
22350 |

y it #
7t } [
3 i

I \
(See' /nstru%”'ti&?ils on Reverse of Copy Numb'

GSFE 22-58 (7/82) COPY 3 RE/




TAPE STAGING & STORAGE CENTER
INFORMATION PROCESSING DIVISION
NASA, GODDARD SPACE FLIGHT CENTER
GREENBELT ROAD

GREENBELT, MARYLAND 20771

SATELLITE EXP. NUMBER EXP. CODE (Internal)
g s / Eo e " -
g‘;{.«-f “ o 4 i..“’ ’ f/s 4 ”“‘“‘"”?{_’: _ B {.‘,»;‘ o
WS giff s P ST N
H591 207 TRALJSC

iy JAAES TRAINUR
L/u G50
shidlbe 2, BQum 242, SFC

TOTAL TAPES IN THIS SHIPMENT | DATE SHIPPED
i LA e e
TAPE INVENTORY DECOM RUN NUMBER/ TAPE INVENTORY DECOM RUN NUMBER/
CONTROL NUMBER SCENE IDENTIFICATION CONTROL NUMBER SCENE IDENTIFICATION
s Dl ,
—

Please verify that the tape(s) described above have been received, then sign and date copy number 3 and return it in the accompanying

pre-addressed penalty envelope. Copy number 2 may be retained for your records. A complete explanation of any shipping problems
should accompany copy number 3 when returned.

S

AN LN SRS

DATE RECEIVED SIGNATURE

vl
Ed

BOX NUMBER

(See Instructions on Reverse of Copy Number 3)

Gséc 22-58 (7/82) COPY 3 RECEIPT
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§ * HELIOS-4 ATTITUC
§ - * SHIPPING LETTER FO
i % {
3 3 3 e e A e o e i ok e ot e o 3k sl ok ok %
to
! *h% AOMERG VERSTON:102280 %
! 1 ) .
EXPERIMENTER ADCRESS:
) .
COLDARD SPACE FLIGHT CENTER
| START
i TAPE NUMBER DAY OF YEA
INPUT:
GDC 424540 183
CUTPUT :
EXP 7 43661 183
( ALL DATA TIMES REFEP
i



*** e 3 o e e 3 e e s e ok e Aok %

E - ORBIT MERGE

R

£
*
*
EXPERIMENTER 7 %
-4
*

st o ok i o ke ok sk Aok Hok ok ok ok ok

AQMERG RUN NUMBER:

4366

DATE ¢ MM/DD/YY )} 08/15/8°%

TIME STOP TIME
R HHMMSS DAY OF YEAR HEMMSS
o0oooco ek 01£000
0p0oooo 366 £cocCooo

ENCED TO JAN. 1y 1984 )

2%
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* SHIFPING LETTER F
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e e e ot e e o e e ok ek o oo o e S e skl ke

o EXPERIFENTER ADDORESS:

COCDARD SPACE FLIGHT CENTER

> STAR
T “E B B R e e G F N
INPUT:

GhC Yci7re 1

CUTPUT :

EXP 7 ' 50011 1

. { ALL DATA TIMES REFE

o




AOMERG RUN NUMBEIR:

DATE ( MM/DO/YY )} 08

STOP T

- e . - -

e Wa - O WA e -

googog 50

sopoago

W
o]

******************##**

EE - 0%&%? ﬁERGE” ;
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*#*V*;;#*********** ***: N -
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CUTPUT :

EXP T 50021 60
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TIMES EEFE

E
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HELIOS
PHA TAPE EDITOR PROGRAM

The purpose of this program is to produce an output tape similar to the Helios
PHA tape inputed into this program. The only difference between the input and
output tape versions is that the output tape contai'ns the corrected record end
time and corrected start sequence number, start line number, end sequence

number, and end line number.

The PHA Tape Editor Program generates a 9-track, 1600 BPI tape with the
above-mentioned corrections. This tape is generated from a HELDRP-generated
PHA tape on a one-for-one basis, i.e., one input tape generates one output tape.
The PHA Tape Editor Program uses no external libraries or routines besides

those normally provided by SYS1. FORTLIB and SYS2. FORTLIB.

The PHA Tape Editor consists of a MAIN program and four subprograms:
FENTRY, FENTR5, LENTRY, and LENTR5.

This program utilizes one input card using a namelist called & TPELST.

Included in the namelist are three variables:

Name Format Descrigtidn
NUMITP I*4 Number of input tapes to be edited.

Defaults to 0; may not exceed five tapes.

DITAPE A*8 Volume serial numbers of input PHA tapes.
May not exceed five tapes.

DOTAPE A*8 Volume serial numbers of output PHA
tapes to be generated. Must equal the
number of input tapes.

The variables corrected on the output tape are listed below and are found in the

COMMON area PHAREC:

MSPNE I*4 End time of data found within the current
block of data.



O - Table 1. RATES Tapé
(Subcom data for format group 1 - formats 1, 2, 3)
Disglamgx@n‘;g)tFM ARE Type Description
g ! ! 2 Spin Rate (in RPM)
2 3 2 1*2 HET (E7A) temperature
s 5 3 2, ' VLET1 (E7B1) temperature
6 7 Y I*2 ! VLET2 (E7B2) temperature
g A 5 re2 LET (E7C) temperature
19 H e I*2 detector mounting plate temp.
12 - ‘? 3 x 7 2 i X-Ray detector temperature
14 S 2 ' I*Z;? thermal blanket support plate 1 temp.
16 b7 9 . I*2: - thermal blanket support plate 2 temp.
18 19 2 10 I*2! electrgnics temperature
20 ! t I*2 ‘1‘ . base plate temperature
22 | a3 ) *2 | +12 v monitor
24 a5 13 I*2: , +6 v digital monitor
26 2.7 | 4 1*2 | +6 v analog monitor
28 49 5 2] +7.75 v monitor
3g 3 L 6 I*2 | | +4.7 v monitor
32 33 | 7 *2 ' | base plate temperature (front)
34 35 g I*2 Power status (1=on, f=off)
36 37 19 L*1 -~ X-Ray Window Clock
37 3¢ L*1:1 o X-Ray Window Data
38 39 a0 L*1 . Internal Calibrator A
S 39 HO L*1 Internal Calibrator B
a9 41 2. L*1 ” X-Ray high voltage
41 HZ L*1 ‘ Sectar synchronizer
42 43 Q& L*1 ‘{ \ Force blackout mode
43 Y4 L*x1 .\ X-Ray sector data mode
44 iy 23 B2 | yj X-Ray command reg.
46 47 M I*2 X-Ray XEQ. reg.
48 | 4 a5 I*2 \ NS Unsectored Rate Sequence ID
(First Set)




d

Displac%n?;{&{ M RRIVEM
56 S| Lh
52 53 27

54 5« a6

(14 words)

Table 1. (continued)
Type
I*2
I*2 ! |

I*2

Des cription

Sectored Rate Sequence ID
(First Set)

Unsectored Rate Sequence ID
(Second Set)

Sectored Rate Sequence ID
(Second Set)



Name Format Description

NPNCLK I1*4 Spacecraft clock time, converted to a
4-byte storage word which contains the
start sequence number within the first
byte, the start line number, end sequence
number, and end line number for the

remaining three bytes.

Processing time depends upon the length of data residing upon the input volume.
However, fifty PHA records will be edited in a half-minute of CPU time and

1 1/2 minutes I/O time. If more than one pair of input/output tapes are used,
I/0 time must be increased to cover tape mounting charges. The core require-

ment is 125K.

In addition to the output tape, a listing of the volume input and output numbers
is generated. Also, a message indicating successful completion of the job is
generated when appropriate, and error messages and abnormal terminations

when appropriate.



£l

// EXEC FORTRANH,PARM=TtMAP,XREF,ID" 0000010

//SOURCELSYSIN DD = 0000020
// FXEC LINKGO,REGION,GO=150K 0001270
//GNJFT1I1FO01 DD DSN=HELPHA,UNIT=(9TRACK,,DEFER)»VOL=SER=DUMMY, 000129C
// NISP=SHR,NCB=(RECFM=VR, LRECL=43T6,BLKSIZE=8756)LABEL=(yS5LysIN) 0001300
//GOLFT12F001 DD DSN=HELPHA,UNIT=(9TRACK9vﬁFFER)oVUL=SER=DUMMYl, 000131¢C
// DISPzSHR,DCB=(RECFN=VHqLRECL=437693LKSIZE=8756)9LAHEL=(95Lq70UT) 0001320
/ /G0, SYSUDUMP DD SYSOUT=A 000133¢
//GOLDATAS DD =x 0001340

STPELST NUMITP=1,DITAPE='EQ3434',DOTAPE='E02202", SEND 000135¢C




HELIOS RATES TAPE EDITOR PROGRAM

The purpose of this program is to produce an output tape similar to the Helios
RATES tape inputed into this program. The only difference between the input and
output tape versions is that the output tape contains the corrected record end time
and corrected start sequence number, start line number, end sequence number,

and end line number.

The RATES Tape Editor Program generates a 9-track, 1600 BPI tape with the
above-mentioned corrections. This tape is generated via this program from a
HELDRP-generated RATES tape on a one-for-one basis; i.e., one input tape

generates one output tape.

The RATES Tape Editor uses two external subroutines developed by G. Marandino
of CSC. These two routines are RTRIMO and RTRIM5. They currently reside on
M2ZBGEM., SD002. WORKLIB. In addition, this program consists of a main program
and four sub-programs FENTRY, FENTR5, LENTRY, and LENTR5.

The program utilizes one input card via a namelist called '&TPELST'. Included in

the namelist are three variables:

Name Format DescriEtion
NUMITP I*4 Number of input tapes to be edited.

Defaults to 0; may not exceed 5 tapes.

DITAPE A*8 Volume serial numbers of input RATES
tapes; may not exceed 5 tapes.

DOTAPE A*8 Volume serial numbers of output RATES
tapes to be generated; must equal number
of input tapes.

The variables corrected on the RATES output tape are listed below and are found in the

RATES record COMMON area, RATREC:

Name Format Description
MSRNE I*4 End time of data found within the

current block of data.



Name Format Description

NRNCLK I*4 Spacecraft clock time, converted to
a 4-byte storage word which contains
the start sequence number within the
next three bytes, the start line, end
sequence, and end line numbers.

Processing time depends upon the length of data residing upon the input volume.

However, fifty RATES records will be edited in a half minute of CPU time and one

and one-half minutes of I/O time. If more than one pair of input/output tapes are

used, I/O time must be increased to cover tape handling charges. The core

requirement is 150K.

In addition to the output tape, a listing of the volume input and output numbers is
generated. Also, messages indicating errors in the namelist, abnormal program

terminations and successful program completions, when and where appropriate.
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August 12, 1976
'TO:  Earl Beard

FROM: Gerard Marandino

Thave not as yet received a reply to your investigation of the problems with
the Helios EDR tapes which were discussed in a telephone conversation about

2 weeks ago. As you recall, there was an apparent error of 100 seconds in the
calculation of spacecraft event time from ground received time in the case of
play-back data. There was also the problem of multiple (i.e., two) day
boundary crossings in the first file of an EDR tape (Helios-A on day 119),

In addition to these several other questions have arisen in this interim:

(1) At what point was it determined that we would not receive command data
after the telemetry data on the EDR tapes ?

(2) A number of Helios-A tapes have been received with shipping letters

marked "REDO". This marking stands in ;;need of further clarification.

(3) An additional comment has appeared on the first line of the shipping
letters. Typically this is ""HS02", followed by "JPL" and a date. Exactly
what does all of the information on this line mean ?

- (4) Is it possible to get the information that appears on the shipping letter
in the additional format of punched cards? If so, would it be feasible to
extend this back over the already-processed data ?

- Gerard Marandino
) § L y oo //*""
GM:kg g | | ’éadﬂ{w, foe

cc: G, Muckel
Dr. N. Lal




September 28, 1976

MEMORANDUM

To: E. Beard

From: G. Marandino

I was pleased to learn of the success of your efforts in tracking down the problems
we found in the EDR tapes. However, you have not indicated that you plan to correct
these. '

Our processing requires that the data on a single EDR tape be in strict time order,
as was stipulated previously. Furthermore, the slips in the synchronization of the
spacecraft clock can not be accomodated at our stage of reduction.

Finally, our spacecraft documentation indicates that there is to be no scientific data
transmitted in distribution mode 4. The responsibility for this may well be with
spacecraft operation, but it may be useful for the objection to flow through your

channels as well. _

cc: N, Lal
R. Williams
M. Sandson
G. Muckel
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¥.A. Relpert, Chief . - -
Information Processing Division

G.A. Mkﬂ, E&Eﬁ ' :

Data Management and Programming Office -
AR :
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Sinee the launch of Hellcs~A in December, 1974, IPD has been providing
experimenter data record (RDR) tapeg to this iszbhoratory and other ex-
perimentets. In the interest of providing the lab scientists with the
information they need to further their various research activities, this
offiec procasses these tapes as quickly‘'as possible after recelipt. It

ie ales the responsibility of this office to inewre the integrity of the
date base thup establishad so thst the scientific vesults reoported teo

she selentific community con be prasested with eonfidence.

£

Fesping the lasnt six wonthe of Hollcs dats procscsing anelvsis, movbers

Cof hip office bave zeported paverel major problems with these BEDR
tapes to the cognigant wemberes of the IPD. The maturve of these pfoblems

Hgee tha effect of valsing the possibility that the data base integrily

=

- e T 2 . YA . § . " - . .
hos hoon viclated end the geiemtific rooplize revoried aye in 6TYOT.

P o e o o e Bl
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Thin could touse veyy ssrious problems 1€ 4% L9 ghoys to pg Lrue.

in parzienlsr, the two wajoy problems uncoverad so far by o pffize
ars gputlined belovwi

1. Sevorel incidepces have been feund wheve the time differsnee
. between wminor fromes does sot reflect the expected difference bazed on
she bit rate and format indicated im the header at the bazizning of the -
- poarticuler £ile. Im each case found to date, the problem rectifiss i~
self latrer in the file; however, the integrity of the erronecus date, _ -
proceased ie questionable.

) 9. The bit rate snd format indicated in the header rvecord of each -
. fils provides informetion te our software to reveal the ratio at vwhich

our two types of scientific data (PEA and RATES) are transmitted. Sever- ,
8l cases have been found where for a period of several major frames this . "
ratio is lost. Rither 21l rates data blocks ere tramsmitted, or the
data are transmitted at an ervoneous ratio. This problem is extremely
severe becouse much of the software logic is dependent upon the scientific
data ratio being correct. ' ”

Another lingering problem involves an 1D software bug discovered and
reported to IPD approximately two monthe ago. The problem involved a
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Muckel to Eeipert/Page 2 R

large number of minor frames being improperly added. It im our uué;gg
standing that to»&aea, this problem has not been corrected.

Although these problems have effaeta of much gravity, the members
of your staff whith whom we have been dealing have been very slow
to respond to our pleasn of attention to these matters. These
particular problems have cost us msmy man-hours of time, but of more
concern is the lack of confidenge we have in our data analysis results.
s

35@&% He @Qm&zg &ﬁ?iﬁg fHial . N
zﬁﬁﬁzmﬁﬁﬁv Eay ﬁéﬁ Mﬁﬁ“g@? ‘é&%g apk .‘mie,@ -
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“JULY 1873 EDITION P
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UNITED STATES GOVERNMENT Rt

Memorandum R

TO

FROM

SUBJECT:

G

8010-110

Minutes of HELIOS Meeting with Dr. Trainor

_ lems mi7xioned and their stakus are summarized below: —

Distribution . DATE: Octdber 3, 1975
. s . b
' (.04 |
. o
Mr. Earl Beard
Telemetry Computation Branch, 565.2

4

. . . — [ 'S
A meeting was held ch September 24,1975, to discuss-HELIGS EDR problems
outlined in a memorandum from Mr. Muckel to Mr. Keipert. The three prob-

2.

1. Minor frame period and bit rate indicaﬁor do not agree.

This problem was a result of errpneous input data (MDR) which was not
detected in our processing. Dr. Trainor stated that since this condition

was only noticed once, he would delete the file in his processing.

IPD will ;ncorpbrate a check in its software to detect this condition in
the future and request a redo from the source when it occurs.

2. Bit rate and format'indicator do not agree with_experiment data T
content. ‘

Tnyestigation into this problem has been delayed hecause the input tape
used to create the EDR in question has Dbeen returned to GDC for reprocessing.

. The originél MDR has been requested, and the problem will be idehﬁified
£

when the tape is received at IPD. gryﬁ V@&jnw} fav T&ﬁy((;@wwmﬂmﬁﬁz

3.V Excessive fill data on the experimenter tape.

This problem results from an attempt by the Edit program to correct for
a negative frame count jump on the MDR. When a negative frame count jump
occurs, the major frame in process 1is padded out with ‘£ill,data and the .’
beginning of the next major frame is padded with fill data up to the
frame where the negative frame count jump occurred. The fremes following
the jump are then processed in the new msjor frame. :

A modification will be made to the Edit program which will discard the
frame with the erroneous count and pad (£i1l data) that frame's position

within the major frame being processed.
L b B .
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Subject: Minutes of HELIOS Meeting with Dr. Trainor

¢

-

Thé following items were also discussed at this meeting:

o Dr. Trainor requested information on missing days of data
for the Month of December 1QTh. e,
¢ B - r
The data referenced were contained on tapes (MDR) unproces-
seble by IPD. A redd of those MDR's has been requested
from JPL and they will be processed and shipped to the
experimenter when received. % :

o Due to the small amount gf data being received at the low bit
rates, HELIOS experimenters will be requested to provide IFD
with the least amount of frames acceptable for their processing.
‘This would eliminate the cost and time involved in processing and
shipping tapes to the experimenters which will not be processed.

" ) ; 5 s
Thirty-two (32);frames at 8 bps is the minimum amount of data
acceptable to Dr. Trainor for his processing.

Data received at IPD with less than the minimum amount of frames
will not be processed.

o MDR's received by IPD of unacceptable quality (negative frame
counts, negative times, redundant data, erroneous bit rates, ete.)
will result in a redo request from the sender (JPL or GDC).

If thé reprocesséd tapes are not improved, iPD will attempt to salvage
the date for the experimenters using the following philosophy:_

a. If the time flags associated with each minor frame of data is
"g00d" or "questionable but corrected," frames detected with negative
times, negative frame counts, etc., will be deleted and fill data will,
replace the minor frame within the major frame of data.

b. Frames of data with the time flagged as "uncorrectable/bad" were
not processed or shipped to the experimenters prior to this meeting. We
will now attempt to process these data utilizing the above philosophy.

A file of: data including this quality may result in many short files of
data ‘on the experimenter tape. All data of this quality will be flagged
bad, and the experimenter can determine their usefulness.

‘ ¢. There will be no attempt to merge JPE and GDC data frames flagged
bad; therefore, duplicate or negative time jumps between files of data
on the EDR may result.
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Subject; Minutes of HELIOS Meeting with Dr. Trainor
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~ d. A Time vs. Frame count discontinuity (non-synchronous update
between frame count and frame time increment) will causetermination
of a file. A new file will be credted using the data £3Xowing the

discontinuity. ,
w E - . ",

e. Frames of data detected with obviously wrong bit rate indicators

will be replaced with fill framehs. .

Attendees: .
Mr. F. Keipert, Code 560
Mr. C. Stout, woon
Mr. M. Mshoney, " 565

. Mrs.'J. Stockwell, " ) .
Dr. J. Trainor, ' 663 o .
Mr. W. Witt, "ooT02 » A
Mr. C. White " " '

Earl Beard

HELIOS Data Processing Engineer

< i o 565 :5144M: EB: rb e

® r‘-w ~
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TECHNICAL DESCRIPTION OF GAHHA‘BAI BURST
ADDITION TO HELIOS EXPERIMENT E-7

1.0. General

The Gamma Ray Burst (GRB) addition to the Helios E-7 Cosmic Ray |
Experimeﬂt will search for extremely sudden buﬁ short-duration increaied
in detector count rates associated with a wave-front of gamma rays
emitted from'éxploding or imploding stars in the universe.’' As the
wave-front passes Helios, charged particle detectors in E-6 and E-7
will count the individual photons associated with the wave-front. If
the instantaneous increase in céunt rate ia sufficiently high, subse-

5 :
quent count data for up to 64 seconds after detection of the event is

‘stored in a solid state memory for subsequent readout to the s/cC.

The GRB addition utilizes the large E-6 anti-coincidence scin-
tillator and PM tube for one detector, and a somewhat émaller but -
thicker scintillator in the GRB.package as a second detéctor; Thesé
pulses are applied to separate amplitude discriminators which produce
logical pulses of constant amplitude for each input pulse exceeding -
the discrimination level. The discrimination level for each ﬁgy se
altered by grohnd com&and to compensate for detector variations and
ambient cosmic ray flux variations during flight. |

Pglses from the twé ampiitude discriminators may be used indivi-
dually or logically OR'd together. The resultant pulses are counte&
in three separate counters for intervals of 4 mSec, 32 mSec and 256 mSec,
respectivély. At the end of each counting interval, the results are
stored in a constantly recycling memory, and also compared with a
referenqéﬁthreshold ég;nt value which is entered by ground command. If

the total count value for any fast, medium or slow accumulation interval

exceeds its individual reference count value, a‘gamma'tay burst is

Tt s

. - - DreKwa
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defined to have occurred, and 253 consecutive edditionel countet read-

ings for each of the three counters (faet, mediun end elow) are entered

into memory. Upon completion of the 255th elov interval (approx. 64 ’sciifél '

seconds efter detection of the gamma rey buret event), e11 further

operation of the GRB electronics ceases until the memory contente ie-tx ;ﬁ. 5??"”’
readout to the S/C. The memory data will contain the exact time of R Tl
detection of the gamma ray burst event (in erbitrary units) derived ’ ‘
from an inteerl 4 1/2 year calendar, uhich counts the 32 KHz S/C 0P
CLOCK, 255 consecutive readings of the fast, me dium and elow counters - :ddff,jj
prior to the event, and 256 readings of each of the counters eubsequenk o
to the event. Thus, a complete time hietory of the individual counter |
data both before and after detection of a gamma ray burst can be
assembled, and the exact time of detection (to within 4 mSec) can
be determined. . o | : ; , i'};
There is a great deal of command flexibility within the GRB
addition which permits adjustment of the pulse amplitudes which will - ",'rni;
be detected (discriminator level), adjustment of the reference connt ' e
value constituting a gamma ray burst threshold, automatic or.by—'

command-only dump of memory, two internal self-check modes, individual

selection of the E-6 or E-7 sensor signaie, and other reiated functions.,ﬂ‘ S

2.0, Integration into E-7 Cosmic Ray Experiment and Changes in CRE ' vi,é?

gperetion ‘ '4‘ﬁis‘_ -v*~‘ SO § ea
The GRB addition 1s mounted on the top of E-7 electronics box and -

adds 3.050 inches to the total height. The width ie reduced by 0.40 inch .. °
\ e
on each eide, and is arranged so that the ‘GRB nny be nnunted on top of

E-7 efter E-7 ie mounted in the slc.. "'v




within the normal data stream. Additional ID bit éhickinj‘gétdistinguiuh ,‘

. sensor is enabled as gamma ray burst detector. The A sensor cor-

-3 - - R '_i: S
The only change in electrical 1nteffacevis the ?dditioﬁ of OP

CLOCK 1 (32 KHz) from the S/C, and of‘coutue,the gdditionai'powet | ;.; f;lf; hi@,

« ")

(V1.0 watt). All commanding is done using the existing X-ray clock .  °

and X-ray data commands, and all data is transmitted in 48-bit blocks -"f;' Y

N
e

between PHA data and GRB data is réﬁﬁired.-_/1ﬁ'f‘;  20 T U

3.0. GRB Data Formats o - ' - ’ IR & 3
S ' "

The GRB addition transmits all data within the 48-b;t blocks al-

ready assigned to E-7. GRB housekeeping (HK) data is present on a re-}

gular basis, and will occur in place of the first PHA block following§
a rate line #1 block for even numbered unsectored rate sequences |
(URS ID) only. There are four distinct ﬁypes of GRB HK blocks. Memory
dump data 18 present only after detection of a gammélray burst, and ‘ ’ *,' {«
will Be transmitted i; place of all PHA data following any GRB HK block
and continuing until memory dump is complete ( 512 48-bit blocks).

The four typés of GRB HK blocks are shown in Figure 3.la, These I
blocks are uniquely identified by Bits 48, 38 and 37 being zero. The

type of HK data in each block is identified by Bits 43 and 44. The .

T

remaining data quantities are as follows:

POeN

3.0.1 Bit 39, HKO. The A bit designates whether or not the A

responds to the TBD scintillator.

3.0,2 Bit 39, HKl. The B bit.serves the same function'gs the A
bit, above, but corresponds to the TﬁD scintillator. o ' | _;.:.ZE*T
3.0.3 Bit 39, HK2, The AUTO bit, when a "1," indicates that memory |
dump will oécur automatically beginning with the firﬁt non-rate block .4 :l‘) o

to follow a GRB HK block. Automatic memory dump will occur only after



¥ " " .. - i " Doe it
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completion of a memory load cycle (66 leconda) reaulting from detection 1€f§‘:ii5ijﬁ
of a gamma ray burst. If AUTO=0, .11 data associated with a burst w111 o }g;;f
remain in memory until completion of a neqory dump initiaced by'grouq§ _;t;:.’:
command. o - _ | ',. - p o o t‘ By
3.0.4 Bit 39, HK3. The ROl bit = 1; indicates ’that.hm'e‘mpry dump vﬂl R
terminate after one complete readout cycle (512 48-bit blocks). When o
RO1=0, memory readout is repeated to provide a redundant dump to '~ :1 e
prévent loss of data.
3.0.5 Bits 40-42. The trigger counter is a modulo-8 countér which
is imcremented each time a gamma ray burst is detected. It is never
reset. This counter 1s used to indicate if a burst occurred during a ; _ '.f 3
,'§1me when the S/C was out of view of a ground station, and is used in |
conjunction with the AUTO mode to determine when a memory rea@out should ED
be commanded. |
3.0.6 Bit 46. The parity bit 1s l=odd number of "1's" in the pre-  . *).,
vious 48-bit GRB block. Parity appears in both HK and memory daté and '

always corresponds to the previous GRB block, regardless of type (HK or M).

3.0.7 Bits 1—36;'HKO. These bits contain three 12-bit rate.data,

words for one randomly chosen 4, 32, or 256 mSec accumﬁlation interval. “;;~‘
Knowledée of these counts is used to help determine an appropriate'feference'
threshold for detecting a gamma ray Burst. The LSB is in Bits 1, 13 and
25 for the slow, medium and fast counters, fespecfiQely. Each counter
data.is only 11 bits (i.e. Bits 1-11, 13-23 ana 25-35, respectively). |
The 12th bit in each field is either an overflow bit, or a trigger ID
bit. -Ovefflqw is unambiguously indicated by a 1 in the 12th bit and

all zeros in the preceeding 11 bits. Trigger ID éppears as a "1"



This time base is derived from the S/C OP CLOCK, scaled by 128. Bit 3

N :
PRRas

-5‘

Y 't

: ;hen the present count exceeds the trigger threshoid fo£ tﬁat fatg goﬁntérQ ‘ifi *é
3.0.8 Bits 1-36, HKL. These bits contain the three 12-bit comand =

data words which establish the reference thresholds for detecting a fﬂ’?_ i%‘ , 3;
gamma ray‘burst. The contents of each of the slow, nediuﬁ‘and'fAst' o fl,.,fffb_':i
counters is compared with their respective threshold levels and triggeé ‘ ;3
a memory load cycle when any one of the thresholds is exceeded. The - ,_3" x?
et W

' LSB of each word is in Bits 1, 13 and 25, respectively, and only che first .4bil>' I
11 bits are used. The 12th bit in each 12-bit field 1s not used. . | %{ ';Z
3.0.9 Bit 1, HK2. The PWR bit is a status bit which indicates ; 3 %

Af power to E-7 has been 1ntérrupted since the previéus memory readout. ;
When E-7 1s first turned on, this bit is set to a "1" and will readout ;,, _'&%";é
a "1" until completion of the’first memory dump. This bit is used fo o ‘2}
verify no interruption of power input which might affect the integrity-_ , }i,;;f:1 2
of the internal 35-bit calendar counter. A long sequence of readings 3 2 t“?f"ﬁ%

of the S/C clock and the GRB clock are necessary to obtain absolute

calibration of the GRB clock.

T . A .

3.0.10 Bits 2-36, HK2. These bits represent the state of the

35-bit calendar counter. Bit 2 is the LSB and has the weight 4.0 mSec.

B x L
e s <

is the 8 mSec bit, etc., up to Bit 36, which has the weight 68, 7;9,

Yt m PR B

476.84 seconds, or about 795 days.

- 3.0.11 Bits 1—18, HK3. These bits represent the number of

events above threshold from the A detector since the last HK3 line.
In contrast to the rate data in Line HK1l, this data is over a sig-
nificantlyblonget time base, is A counts only, and is not zero when A

Y

is disabled by command. LSB is in Location'l. MSB is in'iocation 18. | v"vi ;3
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3.0.12 Bits 19-36, HK3. Thesﬁ.bitl represent the same dgtd fro-‘j‘” S
Detector B as described above for Detector A. tsn is Bif 19; MSB is

Bit 36. R R e

3.1. GRB Memorx Data

The GRB addition contains 3 512x12-bit memories for storing the

count data accumulated during the 4, 32 and 256 mSec intervals. ,. ‘?‘x;;f f;
While searching for a gamma ray burst, all count data is continuously | .
being stored in loéﬁtions 256-511, with the oldest data being replaced '_;',tf .;:
by ﬁewest data. Hence there ;ﬁgalways 256 continuous data entfies to S
provide a history of the last 64 seconds. When any one of the 3
thresholds is exceeded, a gamma-ray burst is detected and A "i" ap~ i,
' pears in the 12th bit of that rate data and the trigger counter is ﬁ;ﬂ:,?
inc{smented by one. The data that caused the triéger is stored with the
. precursor data somewhere in the upper half of ﬁemory. Immediately,
the state of the calendar counter is entered into address 0. The
255 succeeding count .data are stored in their respective memory locations; ii)ff
thus filling the lower half of memory. No further memory entries are o
ailowed until completion of memory readout, which in AUTO mode begins
with the firét 48-bit PHA data block following the next HK line. GRB
memory &ata takes the place of all PHA data until completion of readout.
When AUTO is disabled, memory readout may be initiated by ground command.

The data format for memory data 1is sﬁown in Fié. 3.1b and coﬁ;
tains the following information:

3.1.1 Bits 1-12. These bits contain the 11 bits of daf& from

the slow\(iSG mSec interval) coantgr., Bit 1 is LSB. Thé'thh bit

is either an overflow bit (in which case the‘ll data bits ére‘all zero),




B
‘e

1.
or a trigger indicator denoting that the count in Bits 1-11 exceeded ) ’,f;
the threshold for that counter. This :ls 1dent:lca1 to the Rate Data m | : ’L«‘%
Line HKO. | 4 | A ““,{

y_q_T_E_: "I'he first memory readout blloc'kldn::ly ﬁées B‘its.;]».;BGV for i TR St }2‘.“

PWR and calendar time of a gamma ray event ::tn thc same ,‘°ﬂ"‘;, as‘gé!ed'.*v' TN ;

in Line HR2. - | L ER f '~ .;:;

3.1.2 Bits 13-24. 1Identical to the above, bu'tl -éorreépoﬁds to o :‘;“ ﬁ

the medium (32 mSec) counter. LSB is Bit 13, MSB is Bit 23, and over- | A't;;;':

flow/trigger is Bit 24. . | ' ' B e

3.1.3} Bits 25-36. Identical to the above, but cqrresponds to . { :

the fast (4 mSec) counter. LSB is Bit 25A, IHSB is Bit 35,’ and overflow/ : ’

trigger is Bit 36. : o ) - 1

3.1.4. Bits 37, 38. These are ID bits and aiwaya hvav-e the values .

0,1 fo? memory data. ;;

3.1.5. Bits 39-45. These bits form part of the'curreni: a,ddréas I ’

from which memory data is being read out. The 2° and 2' bits"are » e ‘2

missing, so the address increments every fourth memory block. - - L;

3.1.6. M; Th'ia is the parity check bit and has the same |

function as in HK blocks. ) S - . , . .. t

3.1.7. Bit 47. This b-it provides a one-bit-at-a-time repetition . .; ”

of the 36-bit calendar time field that is transmitted in the first r : | , :‘)

memory block. 'fhe first bl;ck thus contains Bit 1 of the 36-bit | f

field, or PWR. The next block contains the 4 mSec-weighted calendar ,i

bit, etc. This process continues throughout the entité 512 (or 1024) | -Ql'
block readout cycle, and hence repeats the 36-bit field 14 times. In

" the event the first memory block is lost, reconstruction of the event e ‘,‘Y:“f

time is possible using this bit in conjunction with the teadout address . ) ‘“

. i

R



counter and S/C frame couhtcr.

4.0. GRB Commands

1

All commands to the GRB addition are entered VIa'ﬁheyexistihg
E-7 X-ray Clock and X-ray Data Commands (C005 and;0372).; To providé'
command isolation between the existing X-ray system and the gamma-ray B
burst system, an ID bit and an enab1§ bit have.beén added to thg K
comnand field. In additiom, the GRBﬂcommagd structure hai been set
up to utilize either 5-bif or 12-bit fields, vheress the X-ray

system uses an 8-bit field.

4.1. X-Ray System Commands

This system is essentially the same except that the last
(spare) bit must be loaded with a "0" to be accepted by the X-ray

system, and the data input flip-flop must be "]1" (i.e. enabled).

The remaining bits are as previously assigned. Execution of the command .

is still in responsé to the on*off transitions of CAL A.

4.2. Five-Bit GRB Commands

The GRﬁ configuration commands (i.e. all commandable funcf»

tions except threshold adjustments)‘are all entered as S-bit serial
commands. The last bit sent must be a "1" to be accepted as a GRB
command, and, as abové, the data input flip-flop muét be a "1" to
enable execuﬁion of the command. The’remain?ng 4 bits are used to u
set up an address (1 of 16) designating a specific function to be
controlled. The first bit transmitted is the most significant bit
 (1.e. weighted 23), the fourth is the LSB (weighted 2%). The eix-

teen functions are decoded as followaii

R
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12

14

3,5,7

. ADDRESS

FUNCTION

-4

Enables Detector A allowing these detector 318n81'1' , -

to be. accepted by the fast, medium, and slow rate

. counters. Also, the A detector must be enabled to . ..
allow the A discriminator to be affected by com- .

mand address 15.
Disables Detectot A (i.e. resets Command 0)

Enables Detector B in the same wny Command Addresa

- 0 enables Detector A.

Disables Detector B (i.e. resets Command 4)5

Turns AUTO mode ON allowing event data to be
read out automatically.

Turns AUTO mode OFF. Memory readout is then by
command only.

' Starts internal test mode at beginning of next 64-
- gecond period. Test mode is reset automatically

at completion of sequence.

Starts internal test mode as above, but in addition
causes all data to be inverted prior to being written
into memory. Only memory data (Bits 1-36) are af-
fected. Used for testing all memory locations with

“both "1's" and "0's." Test mode is reset automatic-

ally at completion of sequence.

Initiates memory readout. Memory data will appear
in place of PHA data in first block following
next GRB HK block.

These addresses specify 12-bit command fields

for establishing reference count thresholds for the
fast, medium and slow counters, respectively.

This sets the threshold level which defines a gamma—
ray burst. See Section 4.3.

This command has two functions: 1f memory readout
is in progress, it will terminate readout. This
provides an escape from a possible failure mode
which continuously requests memory readout. If
memory readout is not in progress, this command
injects 48 pulses into each of the two upper 12-
bit counters of the 36-bit calendar counter. This
provides a check of those counter stages which
might not be exercised during normal test sequen—
ces of less than a day.

&
[N

&

P 53
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ADDRESS FUNCTION
11 This command sets the ROl readout mode, allowing

one complete memory dump (512 blocks).

13. A This command resets the ROl mode, enabling two‘ et

memory dumps (1024 blocks) for redundancy.

15 ; This command may increment either or both of two o

three-stage counters which select the pulse ampli- . . ;'A/ .
) ' tude discrimination level for the A and B detectors. . . °

The counters to be advanced are determined by the

A and B enable bits (Command Addresses 0 and 4). 1' “m:f:'Z*§

4.3. Twelve-Bit GRB Commands

As noted above, COmménd Addresses 3, 5 and 7 are used to

specify 12-bit fields for commanding the fast, medium and slow thresh-

old levels. When these addresses are deéoded, an extended shift re-
gister which remembers the previous 7 bits is referenced, and the

contents transferred to the appropriate threshold register. The

[ B .
7 bits contain 6 data bits and a single routing bit to designate whether

the data bits refer to the upper or lower hglf of the fhreahold;_ The
first bit sent is the LSB of the gix-bit binary nﬁmber to become part
of a threshold. The 7th bit sent designates the upper (1f "i") or -
lower (if "O") half, and the next 4 bits are the command address,' ‘
transmitted MSB first. The last bit transmitted (12th) must be a

"1" to designate the command as a GRB command r;ther than an X-ray

system command.

4.4, Command Sequences , o . ‘

Figure 4.4 depicts the various digital command formaﬁs

that are used with E-7 and E-7/GRB. When sending digital commands,
it is always safer (but not necessary) to preceed a sequence of DATA




-
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and CLOCK commands with a single C005 to guarantee starting with a ff‘f5 ?5-'

known state of the data input flip-flop preceeding the command shift .ﬂ;;
registers. After sending the €005 (reéet) command, each bit is sent

sequentially. A "1" is entered by sending C372 followed by’COOS, and a

zero is entered by sending C005 alone. After having gent the last bit, =

the data input flip-flop must be toggled to the " staté'with’c372
to enable execution of the command by the CAL (C026) commands. The
data input flip flop is reset by either C026 or C005, and therefore
only one execution is possible without setting the data input flip-
flop again; |

For example, suppose we wish to set the‘lower half of the Fast
threshold in GRB to 4610q' This means that the address must be set to

3, the upper/lower bit to O, and the binary equivalent of'4610 in the

firdt 6 bits. The sequence will then be:

€005 o Cl;ars data input flip flop -:__ :

€005 Enter 0 for 20. R |

€327, €005 Enter 1 for 2%

C372,C005 Enter 1 kér 22 - : ' _

o C 3 > Data’- 4610

C€372,€005 Enter 1 for 2 ‘ RFER AT

€005 | Enter b fof 24 oo &

€372,C005 Enter 1 for 2° J

€005 - Enter 0 fér lower half .v

C005 Enter 0 for 2°

€005 , Enter 0 for 22 L . address =3

037é{0005 ' Enter 1 for 21 B ‘
72,0005 Enter 1 for 2°

s e e

e
| g ——. -, s

(- 3

JE TR



[ TR e
[ .

-12 -

C372,005 . Directs command to GRB, not X-ray iyoten

c372 _ Toggles data input flip-flop to ”1“ to enable
. command execution

The command is then executed on the next CAL A ON+CAL A OFF tiansition'

by transmitting at least two C026 commands. The execution yi}l n}-o

.
&

. .
’F/ E
W T

reset the data input flip-flop.

5.0. Processing and Display Requirements

~

All GRB data appears in place of PHA data and should be included o
in the line-by-line paft of the printout as it appears in the dat#l
stream. Processing of the first 36 bits ofvmemory data, HKO #nd HK1
dats is similar tL that already in use for PHA’data, except that the.
bit order in each iz-bit field is reversed. For all GRB data, LSB
is transmitted first and appears on the left of each data field (see
Fig. 3{;), whereas all data from the E-7 Cosmic Ray Experiment is |
transmitted MSB first. Each of these quantities should be converted
from binary to the decimal equivalent and printed. HK2 data, which is

also transmitted LSB first, should display the PWR bit‘separate1y~as'

a "1" or "0" and the remaining bits displayed either octally or in

'.deciqal, but preferably re-ordered right to left sd that the least , i ;ii'

significant digit is displayed on the right. Separation pf,the cgiendar:_i_uﬁ-
number into several k-digit groups would improve readability. Con- »
version to absolute time units is not desirable.

HK3 data (Bits 1-36) should be processed to display the deciﬁal
equivalents of the two 18-bit binary numbers. The Accum. A and B
data provide the only statistically significant background rate in—

fornation available during ground_test. COnseqnently, thia data should

e
o0

s

i

[
]

:
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not only be displéyed as decimal 1utepera repreaenting total eounts;.‘
but should also appear in the summary printout as a rate (countolaec-"
ond). The accumulation interval is the period between HKP3 data lines.
or 432 seconds at 2048 FMT1. Lo ‘
The tag bits (Bits 37-48) of all GRB blocks mnst be processed
with algorithms to separate the individual parameters appropriately.
 Parity bits may be simply printed as 1 or 0. The HK ID bits should
be converted to decimal (0-3) and printed to prooide line ID. The
| ;rigger counter data (bits are LSB first) should also be converoed
.to ~V  and printed. The A, B, AUTO and ROl modes can be identi-
fied with appropriatg lables, such as : AINOTA;VB/NOTB, AUTO/MAN,
and RO1/R0O2 for "1's" and "0's," respectively. The ID bits ianosi-
tions 37 and 38 need not be printed. o
ber memory blocks, the memory address should also be converted
to decimal and printed, and the calendar time bits (#47) simply listed
as they appear. The 36-bit time word can be more eesily reconstrueted
by hand for checkout of this function, rather than by computer, since
all address bits necessary to identify each time bit are not transmit—
ted. |
All references to "1'" .and "0's" 1pvthe above'refer'tO'logieal‘
levels of 0.4 volts (for a "1") and >2.7 volts (for a "0“) at rhe jb'

’ é/c Exp. interface.

6.0. Test Procedure

When power is first applied, the GRB turns on with all commandable

functions in a known state. These are as followe. o

LA w e g
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,»*’-"lh IS

LN .
e D % v
P . R SR T 0 Rt

-
o y



e e e

- 14 -

1. Both A and B sensors are cngbléd.*tl‘ 

2. AUTO mode on.

3. ROl mode on.

4, Self-test 6£f. - Ly
5. Each 3-bit analog discrihinatdr is reset to 000;.:-
6. Each reference threshold is preset to 32 counts. . )
The first step o€ a short checkout will be to turn on khe'self-

test mode (send Function Command 12) with all other commandable func~

tions in their turn-on state. It is desirable to synchronize the time

: of this command so that gamma-ray burst data will be stored early in
the Action 1 period and memory readout will begin during Action 1.

Between 64 and 128 seconds after receipt oficommand is required to

complete the memory read-in, and readout will begin within 108 seconds’

(in 2048 FMT 1) of the completion of memory read-in. The memory read—t

out will require 614 S/C frames (at ome 48-bit block per frame) or

n346 seconds. Five-sixths of these blocks will be GRB memory data,

the remainder will be E-7 Rate data blocks. It will be necessary to |

extend the period of time that line-by-line printout is allowed (butu

not the time interval during which E-7 rate data is accumulated for
the summary printout), to complete the memory dump. Completion of
memory readout (MRO) can be detected by either monitoring the memory
address contents (allowing for 1024 readout blocks if RO2 mode 1s -
enabled), or by looking for a real PHA block, since no PHA data ipl
allowed to Se interspersed between GRB memory daﬁa.blocks.._ '

The b};ntout would then show E-7 data in its usual format,

including PHA data, for the first few minutes 6filine-5y—11nevdata,’

e P g o et s

B e L mant L T b
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and perhaps one or more GRB HK lines. When MRO begins,»wé'éould then'ﬁfff_

see all PHA data eliminated and the GRB data in its place with thél’

memory address incrementing each fourth block. The precurser'memory .f{ﬂ,ﬁw

data would show which of the fast, medium or slow counters exceeded
its threshold first, and each succeeding nemory location would show

an increased count up to overflow.

The next step (i.e. prior to the second Actioﬂ)'would be to re-"

configure several features of the GRB package prior to a second self-
test. The new mode to be eetablished is:
1. AUTO mode off (send Function Command 8).
2. Reload the Medium and Slow threshold registers with the
values 1280 and 35, respectively, by sending the follow-

ing commands:

f a. For the Med Register, send:

€005 Clear data input flip flop

C005 Enter 0 for 20 1

€005 Enter 0 for 21

€372,C005  Enter 1 for 22 | - -
3 (=20 X 64 = 1280

€005 Enter 0 for 2 - a

€372,C005  Enter 1 for 2*

€005 Enter 0 for 2s J

C372,€005 Enter 1 for U ~  Upper half of register

€005 Enter 0 for 20 ) | |

2

. €372,C005 Enter 1 for 2

\\“' : _ 1 + Address = 5 foriued. Reg. -

C005 Enter Q for 2

€372,€005 Enter 1 for 2
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\  €372,C005 Enter 1 for GRB , | ' 7;
€372 " Set data flip-flop = 1 *‘
c026 } | R R
Execution of Command : : . = o
b. For the Slow Register, send: -
c005 < | L
€372,C005 o »\4\ | :
€372,C005 ( 35 counts
3 X €005 '
€372,C005 J
€005 . Lower Half
005 )
. €372, €003 L Address = 7 .
T C372,C€005 o
1 €372,€005 J ‘
C372,6005  GRB Bit = 1 |
c372 ' " Data flip-flop = 1 :
C026 | EER L
- €026 ; ‘
3. Increment both discriminator cdunters by beﬁding.anétiody»lnli7& ;%;‘ f;
Command 15. -~ R 7'f<f}i ";vfi:';jpf_Ar;' ?i‘}fkf?;:«i*

4. Initiate the qelf-test with data inverfg& ﬂy ;en&ingirunctionb .
Command 14.. | | l . ’ " - -

During the time the GRB is Stéring.its self—teét ﬁgﬁé iﬁ méﬁbfy; -

the usuai}%—%ay offset commands maf'be séntvto'thg xPraj‘éyétem. Then,

shortly after Lhe second action has Béen‘stafted'(bﬁoughﬁPﬂA.data '

P .
gy ©3
T
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_should be acquired to give a good ides of the PHA distributions), -

P

ground rates as a function of several diacrininator settings. No

- 17 - B : . N e B o ! L PEE Y B
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a manual memory readout should be requested by ;ending !unéiion" ‘fxﬂv”':“;%izjjbw
Command 1. As for the first action, an extended period of line-by- o ‘ :;.’;%
line printout is required to list all GRB memory data (approximately | '
2 1/2 to 3 minutes longer). ' B : }. N ,"  'J, : 4 fﬁgﬁ

The above sequence is to be in addition to the uauéi E-7 IST-1
sequences, and must be integrated into the procedure.

For IST 2, the above tests which provide a memory dump with
normal GRB data and a second memory dump with inverted GRB data shouid
be included in the first two Actidns (the ones at ;hé highest bit
rates). For each additional Action normally performed for the E-7
Cosmic-Ray Experiment, the GRB analog discriminator settings should be'
lowered by sending a single Function Command 15 prior to each Action }

(actually, immediately following completion of the previous action).

‘This enables a determination of the Detector A and Detector B back-~'

| additional memory dumps beyond the firat two are required. ‘;tﬂ’. ‘ ; Y

P
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AN EDR WILL CONSI

Sl ‘EXPERI&E”
: < ED

TLM TAPE
ORB/ATT TAPE

THE FORMAT OF THE

pusxsr OF ONE i L
PHYSICAL FILE OF Lo

¢ RECORDS
THE TLM EDR WILL ] '

THE END OF TAR ¥ THREE (3) -
PHYSICAL END @ -

A NEW LOGICA NG THE RECORDS )
WILL BE CREA '

(1) AN EN

EACH LOGICAL
ALL LABELS © ME SIZE

OF THE EVENT

MILLISECONDS OF DA

( HILLISECONDS QF DAY 3

GMT 1S THE GROUND 1ME
LEMETRV FRAME AT A SPECXFIED

OF THE FIRST BIT O
STATION (DSS)

MISSING FRAMES OF DAT L BE INDICATED BY A 1 BIT |
IN BIT 6 OF THE S2 STATUS NDICATOR

FRAMES OF MISSING'DATA'WILL BE FILLED WITH ZEROS

FILL THAT IS USED TO CQMPLETE A RECORD OR A FRAME
WILL BE BINARY ONES® -/ :

ENGINEERING DATA WORD POSITIONS WILL REMAIN COMSTARNT
THRU OUT THE EXPERIMENTER .FRAME OF DATA, ENG WORDS
WILL RETAIN THEIR LAST VALUE UNTIL A NEW, VALUE IS ENCOUNTE®R

EDR9S WILL BE ORDERED ON SPACECRAFT (5/C) EVENT TIME (EVT)
IF NO S/C EVT EXISTS FOR, A~ ‘MINOR FRAME OF DATA, THAT
FRAME wiLL BE DISCAPDED et

DATA FRO@‘”THE TWO NETwoRKS WILL BE MERGED ON THE EDR,S

EXPERIMENTER 7 WILL RECEIVE DATA ONLY IN FORMATS 192 395

B R AP

I
[
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i

™

c z 2

ES T,

This lsbel will preceed all f{les on the TLM EDR.

HELIOS A
EDR ned

“TELEMETRY LABEL
' FORMAT

The label will o

consist of 78 characters

il
9

13

19
24
27
31
38
42
49
54
57
64

68

- 71

74

77

-7+ }Space

-11 + Space
-15 + Space

17 + Space
~22 + Space
-257°+ Space
-29 + Space

=36 + Space

=40 + Space'

-47 + Space
=52 + Space
-55 + Space
~62 + Space

-66 + Space

-69 + Space

-72 + Space
-76

78

International Code

Tape Type (TLM or ORB)

Data Tﬁpe (TLM or CMD)

Format Number

Bit Rate

Year of Recording (last 2 digits)

File Start Time (Day).

- File Start Time (EHMMSS)

File Stop Time (DAY)

File Stop Time (HHMMSS)
Master Data Tape Number
Master Data Tape File~
Date EDR-ge.nerated (YYMMDD)

EDR Run Number

EDR File number .

EDR reel number

Experimenter ID

Spares

Labels written on seven (7) track tape will be written in IBM BCD
Format, odd parity. -

o Labéls_'wrih’ctén'oﬁ'hi‘ne"_(g) ‘track tape will be written in FRenTe. !
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1 PATACH K) HELIOS A
EDR
FRAME STATUS INDICATORS
S1 (Byte 1)
GMT Time Correction Flag o
Correct _ 0
) Corrected : 1
TUncorrectable : 2
Event Time Status Flag
Event time computed v o .
Computed but questionable : 1
L Not couputed ’ 2
Data Type
Real time 0
Analog tape replay 5
Digital tape replay 4
'S2 (Byte 2)
Frame Counter Correction’
Corrected 1
Uncorrected : ” a
S Engineering Frame Number
Fill Data Present _—
- Fill 1
\ No £ill _ o 0
S3 (Byte 3)
Number of Bit Errors in S/C Sync Word
\84 (Byte 4)
Data Quality _ , , .
Data is Good - 4@
Data is Suspect ( SNR below fi 4
minium requirement) 3 g :
Data is Suspect ( errors in [
HSD block) ' 24
Data is Suspect ( SNR below v
<. minimum requirement and errors ¢
in HSD block 1
Data is Bad ( non synced, or o
deleted frame 0 &d

Distribution Mode

Bits 1299 .
o §.W
1-0 AN
A -
3-2 y-g 9L
6-4 1-3 !
2-Q 1% 1§ o
5=3 1O -1 5
6 1 o
- 7-0 Io-23 1
2:-0 2% 5l }
5-7

P Bits are numbered right to left within the byte (7-0) p




EVT
GMT
FN
T1
s1
LT

8 -13
80-85

#11

#16-17

%28

*40-b5
#64=69
#88-89

FILL

HELIOS A -
EXPERIMENTER T
EDR

FORMAT 3

DESCRIPTION
$/C EVENT TIME
GROUND REC'D TIME
FRAME NUMBER
SPACECRAFT CLOCK

STATUS INDICATORS

- ONE WAY LIGHT TIME

SCIENTIFIC DATA

SCIENTIFIC DATAK'
ENGINEERING DATA‘
ENGINEERING DATA(SPIN RATE)
ENGINEEéING DATA
ENGINEERING DATA
ENGINEERING DATA
ENGINEERING DATA

FILL ONES &%<9®%%

* ENGINEERING DATA WORDS

SAME AS FORMAT 1

HOV 27 1873

BYTES

" 52

B



EVT.. §
GMT
FN
T1:

- S1

LT

;,8‘—13

“80-85

%11

*#16-17

%28

#40-465

#64-69

*88-89

CFILL

HELIOS A

EXPERIMENTER 7 NOY 27 1573
EDR
FORMAT,Z:'
DESCRIPTION ' BYTES

$/C EVENT TIME b
' GROUND REC'D TIME 4
FRAME NUMBER 2
SPACECRAFT CLOCK 2 E%%
STATUS INDICATORS o
ONE WAY LIGHT TIME s -
SCIENTIFIC DATA’ 6 52@7
SCIENTIFIC DATA 6 272
ENGINEERING DATA | o

ENGINEERING DATA(SPIN RATE) 2 -35?”

ENGINEERING DATA 1
ENGINEERING DATA | 6
ENGINEERING DATA 6
ENGINEERING DATA 2
FILL ONES oL Vory 2

52

* ENGINEERING DATA WORDS

SAME AS FORMAT 1




i
\‘t

HELIOS A

EXPERIMENTER 7’

. 1 LY o
8OV 27 1975

EOR
FORMAT 1
: " DESCRIPTION BYTES
D Evr $/C EVENT TIME “
() GMT GROUND REC'D TIME = - 4
FN FRAME NUMBERY 2'/
T SPACECRAFT CLOCK 2
S1 STATUS INDICATORS JJS/\E
9y oLT ONE WAY LIGHT TIME 4 +
e
8 -13 'SCIENTIFIC DATA / 6.
#11 ENGINEERING DATA 127
#16-17 /ENGINEERING DATA(SPIN RATE)/ 2 2 U
%28 ENGINEERING DATA 1 -
#40-45 ENGINEERING DATA 6
#64-69 ENGINEERING DATA 3
*88-89 ENGINEERING DATA 2
CFILL FILL ONES 8
52
% ENGINEEeme'aATA'wakDS"“"
@ ENG FRM 0 -.11,16,17.
- ® ENG FRM 1 - 1i.28,4o,ﬁi,42;43,44;452
e b49065+60696T7968905985,835
ENG FRM 2 .= 11540941 °
(D ENG FRM 3 = 11,28
ECR FRAME = 52 BYTZS ( & 5175 )
EDR RECORD = 72 FRAMES
' = 3744 OYTES




CEVT
GMT
FN
T
81
LT
| 33-35
*11

#16-17

*28
#40-45
#64-69
 %86-89
FILL

HEL1IOOS A

EXPERIMENTER 7

EDR

FORMAT 5

DESCRIP

. $/C.EVENT TIME

GROUND REC!'D
FRAME NUMBER
spAcécngrr C
STATUS INDIC
ONE WAY LIGH
SCIENTIFIC D
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING

FILL ONES

TION ' T BYTES

TIME

LOCK

ATORS

T TIME

ATA

DATA

DATA(SPIN RATE)
DATA

DATA

DATA

DATA

* ENGINEERING DATA WORDS

SAME. AS FORMAT 1 ..

A1

™

A



... HELIOS A _____

EDR
COMMAND INFORMATION

o THE COMMAND PORTION 9.F“IH.&”,,T,L_W,.CMD_J,Ae_g,.w,x_;:_g;ﬁg THE ...
LAST FILE ON THE TAPE

o THE GENERAL FORMAT OF THE CCOMMAND FILE WILL BE A
HEADER RECORD- FOLLOWED BY RECORDS OF COMIMAND DATA

. THE HEADER RECORD WILL BE THE SAME AS TELEMETRY RECCRD

TTTHEADER. ITEMS ( IN THE HEADER RECORD) THAT DO HOT APPLY
TO COMMAND DATA wWILL BE BLANK

‘?“K’COMMAN@“RECOﬁB‘wftE“EbNTAiN”AN&0ﬁéE§”o¢”ébMMANDS“‘"””
BLUS ASSOCIATED INFORMATION (SEE COMMAND FORMAT)

. GM?”ﬁéﬁﬁESEN?é“BTf”f”éENU”fiME"“”
o COMMAND IS AN OCTAL VALUE 0 = 377 . ..

« STA IS THE STATION SENDING THE COMMAND
"Ywﬁié'TéwaéﬂﬁbNﬁTéﬁébmbﬁﬁﬂsdﬁT"TﬁbftATbhmwwmwmﬂw"““"“W”“

COMNFIRMED = 3
__ABORTED = 4

e e —- T e e e e e T e e e o

. COMMANDS WILL APPEAR IN THE COMMAND RECORD IN TIME
SEQUENCE | '

o INCOMPLETE RECORDS WwILL BE FILLED WITH ALL ONES

L4




MAR

. HELIOS A
EDR }
COMMAND FORMAT.

...... WORDS*.

GMT

LT

UPLINK LIGHT TIME | 1

cMD

“STA

DIS_

SPACECRAFT COMMAND | 1

""COMMANDING STATION 1/2

* WORD =

 FRAME

RECORD.

36 8ITS

CONFIRMED(3)/ABORTED(4)  .172.

ONE COMMAND AND ASSOCIATED INFOXMATION
4 WORDS( 36 BITS )

= 10 FRAMES. v

= 40 WORDS( 36 BITS )

91973

e

e BT g e ey,

SRy e
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HELIOS-A
EDR
ORBIT/ATTITUDE
TAPE FORMAT

o The general format of the orbit/attitude (ORB/ATT) EDR is
a label record followed by records of ORB/ATT data.

o The label record (attached) will consist of 78 characters,
written in IBM BCD tape format, odd parity.

o The ORB/ATT parameters for HELIOS are shown as items
1-162 on the attached sheets.

o These parameters will appear on the ORB/ATT EDR in the
same order as they are on the attachments.

o Each item in the data record is a UNIVAC 1108 double
precision word (72 bits). :

o The ORB/ATT EDR will be written on seven (7) track,
800 BPI magnetic tape.

o An ORB/ATT data record =162 double precision words.

o Each record contains data for one point. The distance between
two time points is:

- 6 minutes for a distance of Earth-Heliocs less than
one million kilometers and,

- 60 minutes for distance more than one million kilometers.

e
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HELIOS-A
EDR
ORB/ATT LABEL

FORMAT

This label will préceed all files on the ORB/ATT EDR. The label

~will consist of 78 characters.

Labels will be written in IBM BCD tape format, odd parity.

12

24

27

31

38

42

49

54

57

64

68

71

74

77

7 + Space
11
23

25 + Space
29 Space
36 + Space
40 + Space
47 + Space
52 Space
55 + Space
62 Space
66 Space
69 Space
72 Space
76

78

International Code

'Tape Type (ORB)

Spaces

Year of Recording (last 2 digits)
File Start Time (DAY)

File Start Time (HHMMSS)

File Stop Time (DAY)

File Stop Time (HHMMSS)

O/A Master Data Tape Number

O/A Master Data Tape File Number
Date O/A EDR generated

O/A EDR Run Number

O/A EDR File Number

O/A EDR Reel Number

Experimenter ID

Spares

NG

(%]
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PACE
HELIOS A

ORB/ATT EDR
DATA RECORD

MEY 30 1974
FORMAT A

Time Block

1.

12.

13.

HeliééentfiC'Block

;ulian date, ephemeris time
Tihe in seconds past Januery 1, 1959, ephemeris time
Year
Honth :
of Gregorian calendar date
Day

Hour

" Minutes

Seconds
®ime from laounch in seconds-

ET - UZC, in seconds

AT ( Time difference between Orbit and Attitude calculations )

Status switch 0 = both Orbit & Attitude data present
1 = Orbit data only
2 = Attitude data only

Spare

14.
15.
16

17.
18.
19.

20.

32.

38,

Position cocrdinates \

X !

v of Helios in A. U. ;

2 d

i

Uy _
U Velocity coordéinates Mzon eclipuic
y - of Helios in 4. U./DAY erd eguinox of
U 1950 ';u—:‘-:«" }»;
z 0 hours.

25. same as above for Mercury \

31. o

Same as above for Venus - ¢
37.  same ac.above for Earth
43

Sane as above for Mars




i b i

A}

i
e st
SRR

HELIOS A PAGE 2
' ORB/ATT EDR

MAY 30 197

Heliocentric Block cont'd

= 44, = 49. Soac as above for Jupiter Mean ecliptic céuinox
5. - 55; Same as above for Moon of 1250, July 1, O firs.

56. Ecliptical longitude, cqunted froa Meen Eﬁuinox‘ x

57. Eéliptiéal lonzitude, counted from Earth-Sun line

58. Eclipticel latitude of, ' ' ﬁelios

59, Distance in A. U. of Sun -

60.'->63: Sane as‘above for Mercury

64. - 67. Same as above for Venus

68. - 71. Same as abovc-for Earth

72. - 75.' Samc as above for Mars

+76. - 79. Same as above for Jupiter

80. - 83. Saxme as above Tfor Moon

g;, ‘Radial velocity

| of Helios in A. U./ DAY.

85. - Normal velocity

86. Heliographic Longiéude of Helios, couxnted fron the'Ascending Node

87.

Heliographic latitude of Helios

Number of rotations of the Sun,

88.

89.

Teferred to the Earth :
: A at 16° heliozrocphic letitude
referred to Helios ° since leunch

Geocentric Block

" 90.

91

92.

93,

© 96

Right Ascension of
_ Declination of Helios
. Distance in A. U. of Earth

- 95, Same as ‘gvove for the Mocn

e ™ P ™

.- 98. Same as above for the Sun




. HELIOS A PACE L
' ORB/ATT EDR

MAY 30 1974

e it i,

99. Radial velocity of }

. Helios in A. U./ DAY
100. Normal velocity of
101.. x o \

102. y 2 Position of y’ ‘ , _ -

103. ¢
Helios
104. Ux
105. Uy Velocity of . Yean ecliptic ond
equinox of 1950
106. U, ‘ July 1, 0.0 hours.

107.- 112.. Same for the Sun
113. Solar ecliptical latitude of Helios

114. solar ecliptical longitude of Helios

115. X
116. Solar Magnetospheric Coordireteés
Y of Helios
117. ¢
Distances Block
71g. Helios - Mercury
119. Helios - Venus
120. Helios - Earth
121. Helios =- Mars in A. U.
122. Helios - Jupiter
123. Helios - Moon
}24' Helios - Moon Orbit

Angles Block

125. Earth - Helios - Sun

' g } in degrece
126.  Hellos - Sun « Earth




i -

HELIOS A
ORB/ATT EDR

Angles Block (cont'd)

1la7.
128.
129.
130.

131.

Sun - Earth - HELIOS In Degrees
HELIOS - Earth - Moon

Ecliptic Plane - (Earth - Helios) Line

Right Ascension of Orbit Pole

Declination of Orbit Pole

Attitude Block

132.
133.
13k,
135.
136.
137.
138.

139.
1k0.

1k,

k2.

1k43.

Flag for Blackout

Solar Aspect Angle

3-Sigma Value of the Solar Aspect Angle

Pitch Angle
3-Sigma Value of the Pitch Angle
Angle Between Z-Axis and Orbit-Plane

Mercury Aspect Angle (Angle between

 Z-Axis and HELIOS - Mercury Line)

Venus Aspect Angle
Mean Spin Rate
Ecliptical Longitude of 8/C - Spin Axis

Ecliptical Longitude of S/C - Spin Axis
Counted from Earth - Sun Line

Ecliptical Latitude of S/C - Spin Axis

MAY 3

974~
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JUPSTED
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e Page 4

2.0 Experiment' Data Frame

The length of an EDR for Rate Data is 128 rate blocks. The cycle

can begin with any rate block readout containing line 1 (ID=1 and A B v

C and D=0) and ending on line 15 (ID=1 and A, B, C and D=1). Durinmg the
128 rate blocks, the unsectored and sectored rate sequence ID bits (DS 2,
DS 3, and DS 4) will cycle through all 8 possiblé.posit:iops.; ‘

Interspersed between rate blocks are the PHA blocks ,  identified by a
"zero" im bit 48 of each 'Slqck (ID=0). Alfhough each PHA bidéi éantaiﬁs
all the information pertinent to each individual PHA event, & .s\'tatistical
compilat:ion cf these events is necessary. Therefore, all m hlocka coﬂb
tamed w1th1n the time 1nterva1 defined by the rate data cycle‘abave should

be processed to y1e1d histograms for each PHA quantxty. o

201 Descrxptlon of Experiment Data Blocks

. w-g— . - s B

o 2: 1.1 Rate IIata Blocks

The organizatmn of Rate Data Blocks is shuwn i 2 I.a, and 1s

o dlstmgtnshed from PHA blocks by bit #48 always = 1 Kach cmmter is des1g—
nated in Eig- 2. 1 a by the entries S-XR(I), RL, RZ or SRI-(I), SR-Z(I),
_-;_Aiietc., and arn readout in the. sequence shown.. Bacfr entry speciﬁes a pa:rt:.cular
f_'j’counter as follcms*‘ S

-XR' " These‘are the sectore‘d X-ray counters. ']:he number-in parenthesls

m:hcat:es the sector nmnber relatlve to the x-ray axxs off—set vaIue Each

e . . 1 1
v»-"x-nay sector is e&therms or 1024 of a revolution depending ‘o the SHB

T3 ‘.Cswsfﬂ s WB:’O,:?:

o 'iév,
e

q"_v’

2y
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(DS-7, line 5 only).

R1l, R2, etc. These specify unsectored rate counters. There are 20
such counters, aﬁd each is commutated, or sequenced, between several dif-
ferent rates as shown in Figure Z.Ifb. The commutator.posiﬁion for each
readoﬁt may be designated by the letters a, b; ¢ ... h corresponding to
the value of the Unsectored Rate Sequence ID (bits DS 2, 3, and 4 of lines
2, 3,4, 6, 7, and 8). Thesé bits are shown:in‘Fig,.Zfl.b. as A/B, SEQ. 1
and SEQ. 2 reSpecitﬁer. For example, R2 which is readout inkRate Word
»:; ‘ 4 of line 5, is shared between two different rates from the HET"or’E7a.
when the A/B bit, as readoui in DS-2 line 2, 3, &4 ig.zeru,»Rate Word 4 line

5 contains R2A, which is the number of times the coincidence condition

TR, T

e
H}Y v

Aiz;BCIII was detected. The next following readout of Iine 5 will specify
A/B=1, and Rate Word 4 will comtaim R2b, or the number of times A15K§CIII
was detected

As can be seen frbvaig. 2.1.b, there are 56 unsectored rates including

R20, the unsectored x-ray rate (USXR). This number may be: verified by

nézing’that Rl is nséd for oniy one rate, R2-R9 and RlI;RISfare each used.
. for Z rates, R15, 16, 18, and 19 are each used for & rates, and.RIQ v
RIA, and. RIY are each used for 8 rates.
SpeciaI attention must be given the unsectored rates th ?9}.#14,

and R17 since these are not readout in a single line. Eéch'reqﬁires 3

‘consecntiQe rate blocks to complete its readout singe each rate block con-

tains only 4 of the 12 bits necessary- FOr example, rate block blts 37-40
\

in lines 2, 3, ‘and 4 contain the 12 bits of R9 and bit 43 (DS—Z) identlfles

whether it is R9a (DS 2=0) or R9b (DSZ=1). RI4 and 317; whth'are readout

in lines 10-12 and 14-16 respectively, are each Sh;:ed~het§een'eightﬁdifferent
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I

rates. The unsectored Rate Sequence ID bits in the preceeding line 2
(or 3, 4, 6, 7, or 8) must be used to identify the commutator position.

Do not use the sectored rate sequence bits in the same lines as the RI0

- end R17 data since these bits do not specify the unsectored rate commutator

position.
SR1-(1) etc. These specify sectored rate counters and the number

in parenthesis specifies the 45° increment during which counting is allowed

' in each counter relative~to'the.r011 index pulse SPP. Each set of SR

counters is commutated among several rates as shown in Fig. 2.1.b, and the

commutator position is identified by the Sectored Rate Sequence ID bits

~in DS2, 3, and 4 of lines 8-16. For example, Rate Word 4 - line 9 contains

the number of times a given coincidence conditiom was detected during the
first 45° of revolution following the SP@ pulse. The coincidence conditionm

is determined by Sectroed Rate Sequence ID bits; if these bits are DS4=0,

~. -DS3=DS2=1, the commutation position is 3 and the.rgtefis:SRIﬁ; Figure 2.1.b

shows that this rate is DI DII E, F.
© 2.1.2 PHA Data Blocks

The PHA 'data blocks are shown in Figure 2.I.ec. Each 12 bit PHA

. ..
data word represents the digitized amplitude of the pulse from a given

detector during a specific instant in time. Incoming charged particles which

traverse several detectors inm a given telescope-may’produce'a‘coincident con-

dition which'initiates the pulse amplitude analysis. Several additional tag-

‘bits further idemntify the pqrticle by specifying the look orientation of

the telescope at the time of arrival, which of several coincidence con-
. \ v

ditions initiated the analysis, how far into the stack ofudetectors_the




particle penetrated and other non-related housekeeping bits.

The tag bit assignments for HET and LET PHA data blocks is as fol-

lows:
DATA CONTENTS
Tag Bit HET (Bit 47=0) - LET (Bit 47=1)

T3 Sector ID (2°) Sector ID (ZI}

T4 ' Sector ID (21) Sector ID (21

T5 - : Sector ID (2°) Sector ID (2°)
. T6 “Event Type Code (20)/ ) Event Type Code

T7 Event Type Code ( J PRIORITY RPUK

T8 CII Range

T9 ' _ Priority Ramk Bit SI

T10 ' Priority Rank Bit S2

T11 . _

TiZ

Each PHA data word specifies the amplitude of the pulse‘in t specifie

detector as indicated below:

PHA Data Word ﬁET E7a IET (R7<} : ;;;f
Word 1 A when H Tag 3¢ = s [0 m o
ciizzr " ¢ =gt DI
Word 2 B ‘ DIt
Word 3 CIH+CIT E |
The event type code (2 bits for HET, 1 bit for LET) specifies whicba;f, .

several coincidence conditions 1n1tlated the analysis. HET Tag T-6 is

essentlally an inverted CIII penetratlon indicator; when HT-6=0, the partlcle
penetrated through the stack ta‘CIII and the associated’HET PHA H;;d 1

contains the amplitude of CIII. If HT-6=1, the partlcle did not penetrate i.:
to CIII (whose output is therefore zero) and.PHA.Wbrd 1 contains the amplitude

of detector A. LET-Tag T-6 is also a penetration indicator, but includes

amplitude requirements as well. If LET-Tag T-6=1, the‘summatioh‘DI+DII+I.6E

"i"(a.g( | ’




exceededbo.AOO VOIts. This quantity is designated XD and hence the cor-
responding event coincidence condition is DIDIIYDF.

The priorit§ rank bits SI and S2 are simply a repeat of the two MSB's
cI the unsectored rate séquence ID, which are also used in éstablishing
a v#riable ranked priority system. For each of the four possible combinatioqs
oI 81 énd S2, the coincidence event type which can initiate pulse height é
egnalvsis are re-ordered so thaﬁ each event types (for HET) 6ccupies the

nighest priority position one-fourth of the time.

2.3 Computations Required

2.3.1 Rate Data
The minimum cycle which will readout each rate at least once is 128
rate blocks. During that time, Rl is readout 8 times; R2a ahd'RZb, R3a.
.azd R3b, etc. through R13a and R13b are each readout twice; RISa, Rle;
Rl5c, and R15d, etc. through R19 are each readout four times and each
eight way commutated rate (R10a, R10b, etc.) is readout once only. Each
rate data word must first be converted from its log to Iineai‘form and”
z&ea~be—added’fE‘HE?'ﬁf“thus~rea&outs*of—%he—same;:ate;—making—sure—thzt~—
eaeh~ceamutaféd“rate—position_is.summed,sepafateiY’(L.e.,.do pptéada“E9I“ﬂ——‘\
;,ané'RQB—tugethe:lé The accﬁmulation interval may be variable from one

test to another, but must always contain an integral number of complete

rate sequences (1287rate blocks per sequenCe). At the end of the accumu-

. lation interval, eaéh of the sums should be listed‘on'the printer with the g
corresponding count rate average. The accumulation timeifor R1l is essentially
the entire accuﬁulation period. The:accumulation period for.each of the

two way commutated rates such as R2a, R2b, R3a, etc. is one-half that for

R1, and so on. The period for eight-way commutated rates such as Rl0a




>r R14b is ome-eighth that for R1.

At the end of each 128 rate block accumulation interval, the largest
number wiil be in R1 since if is not commutated. With internal stimulus
turned on and when opera;ing ét 4096 bps, format 5, that number should be
1,770,000 or seven decimal digits. If the accumulation interval is longer
than 128 blocks, the sum will be correspondingly greater. Hénce, summation
to 5107, or 2% (16,777,216) may well be required; The count rate averéges,
however, are not expected to exceed 20,000 per second, hence five decimal
¢igits or 2'® is considered adequate.

2.3.2 PHA Data

.. During the accumulation intérval, a histogfam'should.betformed for
each of the seven pulse height quantities (A, B, CI’+“GII;_DI; DII?and E).
Since each pulse amplitude word can be as big as 213;4096, a complete set
of histograms should be 7x4096=28,672 cére locations wide. This is'impossibly o
large, and for most engineering purposes 7vhistograms of 50';hannels each
;re adequate. Hrﬁée, for IST's the histogram routine shouidycount the
number ofvtimes‘each pulse amplitude word contains a.channeI numberéd from
0 through 50. The routine should also contain one additiomal channel for *

- - each of the seven quantities to count the "overflow" chammels, i.e, channel
51 and higher. |
Before data is entered iﬂto the histogram, a one channel offset should
.be added.” The PHA channel éounters in the experiment are reset'ﬁu aIi S ULPEEEE S
_,hence a non-event will readout as 4095, a channel onE‘eveﬁtgwiII add one
count to the 40;5 causing counter o;;rflow to alI(zeto's,:a-qhénqu two

i




event will be rcadout as a 1, etc. Hence, the amplitude readout in each
FHA word should be increased by 1 befbre entering into the histogram.

In addition to the seven histograms, a number of tally registers are
required to book-keep the tag bit information. For both HET and LET, omne
register for each of the eight sectors should be méintained so that a total
of the number of HET events in each sector and the number of LEI events in
eacn sector may be determined. Also, a total of the number of events of
each type (4 for HET, 2 for LET) should be maintained. |

Sincg a maximum of 320 PHA évents in HET and LET will occur during each

‘basic cyvcle of 128 rate blocks, the capacity of each core location for histo-

‘grams and associated tag bit registers need only be, at most, several
thouséﬁd counts. If twelve bit coﬁnters were assignéd tufPHA{data-array"
storage, each location would have a capacity of 222=4095 andéfourhdecimal
digit readout in a printer wouldvsuffiée. The:numbef‘offcéteirécatinns

needed is minimumly:

a) 7 parameters, 50 channels ea : 350
b) 7 overflow channels ’ 7
c) sector counters » o 16
d) event code counters ' 6 S
| 379 o,

B

Upon completion of the accumulation intervai, a listing of eacﬁ_of the 7
histograms and the 29 additional registers is required.

3.0 Evaluation of Test Data

A complete verification of the experiment_requires.fhé'folléwingbprd-
cedures: | o

1. Turn.oﬁ‘experiment and configure the command stafgs such»that CAL
A and CAL B are on, é.S. is on, X-Ray H.V. is off, Force B/Q is off, and

XRSDM is off. This corresponds to the digital subcom word contencs of 374




cctal.

2. Perform a real time block-by-block printout for at least 96 con-
secutive blocks. Verify that each rate biock is followed by the correct
aumber of PHA blocks alternating between HET and LET and the successive
rate blocks increase in‘line number from 0 through 15. Tﬁe correct number
2% PHA blocks oqcurring between rate biocks is 5 at bit'rates,éf.4096 or
2048, 3 at 1024 or 512 FMIvZ, and 1 at 512 FMT 1 and all lower bit rates.

3. Perform a datavaccumulation for a minimum of 128 rate blocks.
Print the results and verify that thé correct rates are stimulated by
the internal calibrators (CAL A and/or CAL B). Also fe:ifyqthat’thé‘PHA
readoﬁts are in the correct channels and that approximately equal number
of events appear in each of the eight PHA sectors. |

4. Send one CAL command to turm both CAL A.an& CAL‘B off; Verify h
status (subcom word=314). With all internal~stimu1uszdf£, the only |
count rates present aré due to background radiationm, ﬁoise, or"interferegce.
Accumulate rate data for at least 10 minutes; the exact'pezgod'must be an
integral number of 128 rate blocks and is, theréforé, érfunﬁﬁibn:oflbit rate
and mode. At the end of the accumulation period, print the?aCCumulsted’}ate
‘totals and averages.

5. Send one CAL command to turn on CAL A and repeat step 3.

6. Send one CAL command to turm on CAL B and repeat step 3.

7. Verify x-ray command functions and operation“of‘i—ray'offfset
circuitry:
a. Loéd the x-ray command register with the.minimumvoff—Set
(all "I"'s). This is accomplished by sending 8 pairs 6fAX?Ray'Data,counmnd
fallowed'by X-Ray Clock commands. Verify the command register status by

observing all "1"'s in bits DS2 thru DS8 in rate lime 1 only. Then execute

4

i

IR I o T
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the new x-ray status by sending at least two consecutive CAL commands,

e el g

Sut make sure CAL A is left on. The X-Ray XEQ. Register readout (bits

382 through DS8 in rate line 5) should now read all "1"‘3,,and S-XR(1)

PRI S

will show the minimum off-set, or 89 counts. Note also the value of the
cemaining S-XR(i) counters. This number will be a function of bit rate and , 4
S/C roll rate. , o

b. Load the X-Ray Command Register with the maximum off-set by

sending six consecutive X-Ray Clock commands followed by X-Ray Data and
two additional X-Ray Clock commands. Verify the X-Ray Command Register | e
status by noting all "0"'s in DS2 through DS7 and a ;1" in DS8 (XRSDM bit) G
as raté Iine 1. Then execute the x-ray staﬁus*by sending—atfleastbwo o
CAL commands but make sure that CAL A is left om. ‘The;X}Rhy‘SEQ. Register
readout (bits DS2 through DS8 of rate lime 5) should now:read:the same as
the cormand register. Verify that S-XR (1) shows' the maximum"off-set-or
119 counts and that value of the remaining SfXR(i)?counterszi&'zpproximately
double the reading found in paragraph a above.- ‘ | |
8. Verify the Sector Sync. on/off functions as‘fdliaws:

a. at 4096 bps with the sector sync. om, those sectqred rates
(SR's) that are stimulated by the internal CAL are allowed to accumulate
for 52 rolls. Assuming the simulated S/C roll rate is ekactly'GO'RPM; each
counter will be on for 1/8 (52) seconds. Since the CAL pulser rate is
the bit rate, the number of counts in each SR readout should'be approximately’
26,624 counts. Note that CAL A and CAL B must be on during this test,
and that liné by line printdut or single-cycIeI(IZS rate bIocks)AaccumuIation
interval is required to verify this number. v

b. At bit rates of 1024, 512, or 256, the SR‘a&cumﬁlation inter-

val is 69 rolls. The correct number of counts which should appear in a
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single SR réadout cén be computed as:
.X?% (69) Sec. x (bit rate) EES
aad should be verified in at least one of the:bit rates noted above.
‘c. The remaining sﬁages of the roll counter can be verified

only at 8 bps when the accumulation internal is 2108 rolls. The number
of counts in a SR readout should be approximately 2208 counts. The in-
strument must be allowed to operate at the 8 bps m;de-for.at Ieast two
readout sequences (~40 minutes) before ﬁeginning the data accumulation
interval in the computer.

9.. Vcrify the Force Blackout command by turning Force B/0 on (as
indicated by the digital subcom.wbrd) and verify that no EHA-ﬁlocks.appear
in the readout. ' i’ .

10. Verify the X-Ray H.V. on/off commandﬂbf'noting.ﬁhat thegcorrespondingi
bit in the subcom word responds. ’ |
3.2 Test Cycle

The procedural steps outlined above provide a modéfatély‘thorough check
of the instrument. These steps can be accomplished in,aﬁy order and may
be rearranged to merge with other S/C functidns as desired. It is impoftant‘
during the conduct of the ﬁest to note aﬁy external conditions that can affect
the results, such as the presénce of radiation soutce& (typé, strgngth,
and location relative to the experiment), S/C activities;that;may éfoduce
electrical noise such as turning TWT's off or om, or fadiate&?RF; s/c |
simulafed roll rate if different from 60 RfM; or similar ;oqditions,
3.3 Mode Tagle | |

The experiment cycle times and'other'parameterS'of interest as related
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S/C bit rate and format is shown in Table 3.3. Since the internal cali-

(F]

-
-

[}
(&}

ators (CALFA and CAL B) are pulsed at the bit rate, the expected number

32 counts per sectored rate readout can be variable by 8 times number of

"

c2lls in the accumulation interval.
-.0 Engineering Data

&£.1 Analcg Data

Each analog channel, the parameter measured, and;its:exgegtedvanalog
‘value is listed in Table 4.1

4.2 Digital Data

Each command status is readout in the spbcom word as shown below.
Bit number ome is the firét bit readout after WTC-G-aﬁdfis ;Hﬁsféﬁn&

sidered the most significant bit

Bit 1 X-Ray Window Clock

Bit 2 X-Ray Window Data o g

Bit 3 Internal Calibrator A on/off .

Bit &4 Internavaalibrator B on/off

Bit 5 X-Ray H.V. on/off

Bit € - Sectar Synchronizer on/offv T s  ‘:1 .
Bit 7 Force Blackout ﬁode | | \

Bit 8 ' XRSDM on/off




%01*1
80Z2°‘C
80Z°C

802°2

80z

8oz‘e
802‘¢
91y Y
%Y

78y

FAT A

.

TN T

NIRRT
Wy g
Wz:.:::; ARy

Vs

14 )

%011
B0ZZ
%011
(4%
9.2
BE1
69

69

Ay

N

ER RSN ETTIRN)
RN RETH

vppon

9126,
ZEYBT

9126

809Y

H0EZ

¢s1t
9LS
9L%
915
9LS
(AN

AN

g

I
R PRI R LTI
Wiy L, o] DAY

8zt
9s¢
9%¢
952
95¢
194

9¢?

TLS

952
(A1
B9L
89L

e —

b} ..:uz
AR IR Y AT Wi

.ﬂﬂ"c

1

111

MOpRN 81y

D e T S D —

Py Wi

91
4
%9

821

9%¢
e1s

(489

%201
802
60y

[E—

TN

1




e
TABLE 4.1
: ‘ Estimated
Channel Cpnnector Pin  Parameter Value
ASE 7-1 ‘ 26  HET Temp ' . -
2 10  VLET-2 Temp - -
3 27 Det .Mnt .Plate Temp - '
4 11 X-ray det. Temp . _ - i
5 28 TBSP-1 Temp | -
6 1z TBSP-2 Temp V #.‘ ‘ - :
7 | 29 | Electronics Temp : ,': ' -
8 13 Baée Piate Iemﬁ (Rear) -
9 30 +12 V. Monitor Y AV
10 14 A+6 V. Dig. Mbnitor" ;',i; ~4 4V o u'?%
11 I +6 V. Ana. Momitor | ey
12 15 - +7.75 V. Momitor S
: o . L v i
13 32 ®wavo 4w i
14 16 | Base Plate Teﬁp"(Erént)f : . B ;

Expected values for temperature channels vary'with'amﬁient .
conditions and from unit to unit. No operational constraints
based on these values will,be.impose&:dutiug{testingg ‘

.3
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5.1 Line Printer

It is required that data be displayed on the line printer in at

.1.1 Line-by-Line Display
Each 48 bit block should be printed in chronological.order as they
gzpear in telemetry. The component parts of each block should be separated

zz=Z identified with appropriated iegends on the page, and should;be conve:ted

th

pefaln} biﬁary to decimal or, for rate words, from log to decimal. If the
cTinter page is wide enough (~130 columns) it would be most convenient if
the rate data could be on one side of the page and.the PHA data on the other
csicde as shown in the suggested format, figure 5.I.1.
Each block results in one line of printout with onlyithe data within that
blcck entered onm the page. Proper sequencing of the experiment reédbut mey
be easily determined from this format.
This format contains the following entries?
FR Ko. - frame number from the S/C frame caunter'invwhich.block was
transmitted;v
Line No. - same as in figure 2.1.b, rate data bluck desarlpt1onbr
s.s. I - The sectored rate’ sequence ID. contalned im PS: 2 3 and 4 of
rate data blocks, lines 9-16  w
U.S.S. ID - The unsectored rate sequence ID from rate detaebiccks
Raee'Word - The content#ibf the appropriate rate word. should be converted
| from binary log to decimal fixed point form-énd&displayed.
Seven columne are required. Each rate word should also be

identified by its appropr1ate symbol. as shown in flgure 2.1.a.
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A/CIII)DI - The contents of PHA word 1 from'ei;her HET or LET blocks,
converted from binary to decimal and incremented by ome.

B/DII - The contents of PHA word 2, as. above.

CI+CII/E - The éouteﬁts of PHA word 3, as abovéu

H/L - Indicates if fhe PHA data in'that line is from HET or LET as

specified by bit 47 of the PHA block.
ET - Event type designator, can be 0, 1, 2, or 3 for HET /(tag bits Hi6
' HT7) or 0,1 for LET (tag bit LT6)

R - The range bit, 0 or 1, Iocate& in HT8, applies only to HET blocks.

S - The decimal equivélent of the S1 and S2 bits in either H or L tages.

- - Five additional columns should be reserved for éh& ﬁeﬁaining»tag bits

| and. each should be displayed separately;,v

5.1.2 Accumulated Rate Data Dump

At the end of each -ate dﬁta acCumuIation‘intetvdivin“the computer,
the processed data should be listed, identifying each ratektdtal»and‘computed_
avefage counts/sec by the notation used in 2.1.b (RIA.'etc;).:yAlso included
should be the frame number in which the accumuIation7intefva;’Sfagted and ended,
and the total elapsed time in minutes and nﬁmber:&f'framés; The number of:
columns required is approximately S‘fot:the legend, 8,£ar;thg3tatai counts,
and 5 for the computed avérage. | |

5.1.3 Accumulated PHA Data Dump

At the end of each PHA éccumulation_interval iﬁ1the camputer, the contents
of each of the 31 channels for each of seven spectra’should:he~Iistedz This
will require 7x5=35 columns. Each column should of course, be'labied at the

beginning. The frame number in which the accuﬁulation'period started and




z=Zzd. and the number of frames and elapsed time should also be shown. At

tnz end of the spectra listings, the contents of the book-keeping chanmels

[
)t
[2]]
o
m
Pt

isted with appropriate labels.

3.1.% Engineeriﬁngéta

Analog Engineering data may bé listed by identifying each quantity and
theno showing the value either in octal or decimal. The Qigital word should be
iizted so that the status of‘each command may be rea&ily‘determined either
Sit by ﬁit or in octal. Converting this word to‘decimalbis not: desirable.

5.2 Cathode Ray Tube (CRT)

The CRT formats should essentially follows the requirements of 5.1.1
tZrough 3.1.4 above, but the line by line display must be abbreviated signifi-
cantly. It is suggested that the legends begeliminated5~bu£ that the data
alsays be listed beginning with rate line 1 so that the user cam, by familiarity,A
Zizd a specific data word if desired. Frame number_coul&)alsp’bg'dgﬁected,
bzt SS ID and US ID must remain. | | |

3.3 Stripchart Recorder (STC)

No requirement.
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2.0 Experiment Data Frame e e
o1t
The length of an EDR for Rate Data is 128 rate blocks. The cycle
, pya
A

can begin with anv rate block readout containing line 1 (ID=1 and A B

C and D=0) ancé ending on line 15.(1D=1 and A, B, C and D=1). During che

]

128 rate blocks, the unsectored and sectored rate sequence ID bits (DS
DS 3, and DS &) will cycle through all 8 possible positions.

Interspersed between rate blocks are the PHA blocks, identified by a

“zero"™ in bit 48 of each block (ID=0). Although each PHA block contains
21l the inforcation pertiment to each individual PHA event, a statistical

compilation of these events is necessary. Therefore, all PHA blscks con-

tained within the time interval defined by the rate dafa cvcle sbove should

be procéssed to yield histograms for each PHEA quantity.

2.1 Description of Experiment Data Blocks
2.1.1 Rate Data Blocks
The organization of Rate Data Blocks is showm in 2.l.a, and is

distinguished from PHA blocks by bit #48 slways = 1. Each ccumter is desig-

nated in Fig. -Xn(1y, RLI, RZ, or SKi-{(1}, SR-Z{L;,
etc., and are read the.sequence shown. Each entry specifics a pazticular

counter as follcws:
S-XR: ~zse are the sectored x-ray counters. The number in parenthesis

indicates the sector number relative to the x-ray axis off-set value. Each
1 1
- c is eit ; Y £ e 7 ti epencing on fhe Sk
X-T&y se tqr ELLheIZOQS OF 1g24 °f @ revolution, depencding on the SWB

k‘%:wgf;g SWh=0

.
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0
=ig, (DS-7, line 5 onlyv).

e are 2

R1, R2, etc. These specify unsectored rate counters. The

ai
~

mn

=ch counters, and each is commutated, or sequenced, between several dif-
Zferent rates as shown in Figure 2.l1.b. The commutator position for each
readout mayv be designated by the letters a, b, ¢ ... h corresponding to

the value of the Unsectored Rate Sequence ID (bits DS 2, 3, and 4 of. lines
2,3, 4, 6, 7, and 8). These bits are shown in Fig. 2.1.b. as A/B, SEO. 1
and SEQ. 2 respecitvely. For example, R2 which is readout in Rate Word

4 of line 5, is shared between two different rates from the HET or E7a.
wnen the A/B bit, as readout in DS-2 line 2, 3, 4 is zero, Rate Word 4 line
5 contains R2A, which is the number of times the coincidence condition

éQE;BCIII was detected. The next following readout of lime 5 will specify

[

4/B=1, and Rate Word 4 will contain R2b, or the number of times A BX;CIL

was detected. : é 6/

As can be seen from Fig. 2.1.b, there areé%ii;mectored rates including

R20, the unsectored x-ray rate (USXR). This number may be verified by -

onoting that Rl is used for only one rate, RZ2-R9 and R11-R13 are each used

-for.2 rateé, R15, 16, 18, and 19 are each used for 4 rates, and R10,

R14, and R17 are-eaqh used for 8 rates.

Special attention must be given the unmsectored rates R1, R9, Rl4,
and R17 since these are not readout in a single line. Each requires 3
consecutive rate blocks to complete its readout since each rate block con-
tains only 4 of the 12 bits necessary. For example, rate block bits 37-40

in Iines 2, 3, and 4 contain the 12 bits of R9 znd bit 42 (DS-2) identifie

(93]

whether it is R9z (DS 2=0) or RO (052=1). R14 and R17, which are readout’

in lines 10-12 and 14-16 respectively, are each shaored between el
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Displacement

]

14

16
2¢
22
24
26

28
3¢
32
34

64 (128)

PHA Tape Logical Record Format ,

Type

I*4

I*4

I*2

I*2

I*4
I*4
*2
*2
*2
*2

I*2
I*2
I*2
*2

I*4

Description
Time of day (MS) for first page
contained in record

Time of day (MS) for page which
is expected to immediately follow
the last page in this record

Day (RMJD) for first page contained
in record

Day (RMJD) for page which is ex-
pected to immediately follow the
last page in this record

Round Trip Light Time

Spacecraft Clock

Absolute File Number

Time Correction Flag

Ratio of PHA blocks to RATES i,locks

Bit Rate (8, 16, 32, 64, 128, 256, 512,
1024, 2048, 4096)

Format (1, 2, 3, 5)
Frame Counter Correction
Data Type

Data Quality

All the subcom data associate @ vith the
first page of data contained in the record.
Refer to Tables 1 and 2 for :« de~cription
of the subcom data for the tv: format
groups.

All the rates data associatec with the
first page of data contained in PHA
record. The rates data associated
with each page appear in eight consec-
utive words, as follows:




Displacement

&

8]

Description

(1) HET RATE R1 - (A2K1 ~ A1ChB CIII

(2) HET RATE R1 - A2kl - A7 3 CII

(3) HET RATE R24A -

Al A2 B CII

(4) HET RATE RZB - A1 BK2 CIII
(5) HET RATE R3A - A_ B ClI

(6) LET RATE RitA - DI Dit 7

(7) LET RATE R1iB - DIDIE D

(8) Computed HET AT E R1
R7B : RHA - 1‘{.'\;1\3

All rates whyer tais the . en?!

indicated by a negative 1 :te v

ever a rite w.th a value f ze¢
rend check, it will ov set t
-21000000. Padded oo w!
by the value -2000-,00.

All the PHA da. . ..~ e
page of data containc.. .u the

Each PHA entry, comprisec ..

LET event, has a uuique tir -
with it and ~ppears n th.ee

words, as follows:

O(MSB)evveeaues vonnnnn

(1) HET - 1
@) HET - 3
(3) LET - 2

Padaed/missing PHA dw i
a negative one 1n the Ph « er
a varying number ot FHA roe
depending upon the 'HA RA
At a ratio of 5:1, r.wre are
at 3:1, there are v PHA re
there are 32 PHA 1eucc. S,
the structure of & Pn\ eaa

(R6B  R7TA +

“heck 41 e

tae, W oon-
) 1\ 1€

ey alue
* v, indicated

YN
S S OO
+ HET o

ssocidati

nsecutiy

i

1

ce.ee31(LSB)
HET - 2
1T -1
L.ET -3
.iicated by
There is
vuts per page
block ratio:
: PHA readouts;
.uts; and at 1:1,
swe Table 3 for

o i



Displacement Type Description

D 9 (D‘) 1) All the subcom, Rates, and
- PHA data for the second page

of data contained in the record

D3(D31) All the subcom, Rates, and
PHA data for the third page of
data contained in the recora

D4(D41) All the subcom, Rates, and PHA
data for the fourth page of data
contained in the record

Note: The first displacement is for data transmitted in formats 1, 2, or 3. The
SEcot ©
2=gWSWF displacement is for data transmitted in format 5. Actual displace-

oo
ments for page 2 - 4 are dependent upon bit rate and the PHA/RATES block

ratio.



Dispiacement

)
2

=]

(12 words)

Table 1. PHA Tape

(Subcom data for format group 1 - formats 1, 2, 3) B
Type Description
I*2 Spin Rate (in RPM)
*2 HET (E7A) temperature
I*2 VLET1 (E7B1) temperafure
I*2 VLET2 (E7B2) temper swure
*2 LET (E7C) temperc ature
I*z detector mounting plate temp.
I*2 X-Ray detector tempe. ature
I*2 thermal blanket suppo-t plate 1 temp.
I*2 thermal blanket suppo.: plate 2z temp,
I*2 | electronics temp-rature
I*2 base plate temperature
I*2 +12 v monitor
I*2 +6 v digital monitor
I*2 +6 v analog n ait.r
I*2 +7.75 v monitor
I*2 +4.7 v monitor
I*2 base plate temperature {t..n)
1*2 Power status (1 on, # _:.
L*1 X-Ray Window Clock
L*1 X-Ray Window Data
L*1 Internal Czlibrator A
L*1 Internal Calibri: or B
L*1 X-Ray high voliag:
L*1 Sector synchronied s
L*1 Force blackouo o ooade
L*1 X-Ray secior duta me
I*2 X-Ray commuand reg.
I*2 X-Ray XEQ. reg.



Table 2. PHA Tape

(Subcom Data for format group 2 - format 5)

Displacement Type Description
0 -43 same as 0 - 43, Table 1, for sequence 1
44 - 87 -same as 0 - 43, Table i, for sequence 2
88 ~ 91 same as 44 - 47, Table 1

(23 words)



Table 3. Helios PHA Events

PEVT

~
Halfword 1 METTAAAAAAAAAAAA
Halfword 2 BBBBBBBBBBBBCCCC

Halfword 3 CCEEECCCRSSQEPN
ceccccaefgss QPPN

Where:
M = 0, data is good

= 1, data is missing /x/padded
E =0, LET event

1, HET event

TT = 00, A1AZBCIII (HET)/DIDIIZD F (LET) © )
/

1t

01, A2BCII (HET)/DIDII F (LET)
10, (A2K1 + A1CI) BCII (HET)/(No LET) 2
11, A1BK2CIll (HET)/(No LET) 3

R = 0, CII threshhold not exceeded HET oniv @CZ_ R
=1, CII threshhold is exceeded

QQE,,V‘Y

i

11

SSS = 0-7, sectors 0-7, respectively QRSECT

. PH . .
Q=0 A word 1 is the A amphtudg HET only CQ A c 3
= 1, PHA wora 1 is the CIII amplitude -

PP = 0-3 priorities (HET)/0-1 priorities (LET) Q¥ RX 4 \

N= 0, good event

™~

= 1, nuli event
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raztes. The unsectored Rate Sequence ID bits in the preceeding line 2

(cr 3, %, 6, 7, or 8) must be used to identify the commutator position.
D2 not use the sectored rate sequence bits in the same lines as the RIO

m
s}

d R17 data since these bits do not specify the unsectored rate commutator
Dosition.

SR1-(1) etc. These specify sectored rate counters and the number
ir parenthesis specifies the 45° increment during which counting is allcwed
in each counter relative to the roll index pulse SP@. Each set of SR
counters is commutated among several rates as shown in Fié. 2.1.b, and the
commutator position is identified by the Sectored Rate Sequence ID bits

. /% . .

in DS2, 3, and 4 of lines 8-16. TFor example, Rate Word/ﬁ - line 9 contains
the number of times a given coincidence condition was detected during the

3 {

Zfirst 45°% of revolution following the SP¢ pul

[¢5]

<4

is determined by Sectgged Rate Sequence ID hitesg

DS3=DS2=1, the commutation position is 3 and the rate 1s SRIc. Tigure 2.1.h

shows that this rate is DI DII E; F.

2.1.2 PHA Data Blocks ﬁ&giubﬂﬁ Y e BN ¢ Kot o ‘
@{,}w&«w LA £ '«»\,.,ZAJ?:E L, iw e* zw £ A
The PHA data blocks are shown in Figure 2.1l.c. Each 12 bit Pi

%._m
e
-
N

b

Cata word represents the digitized amplitude of the pulse from & given
detector during a specific instant in time. Incomin
traverse several detectors in a given telescope may produce z coincident con-

dition which initiates the pulse amplitude amalysis. Several additional tag-

bits further identify the particle by svecifying the look orientation of

he telescope at the time of arrival, which cf several coincidence con-

M

itions initiated the analysis, how far into the stack of detectors the

g

R A
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particle penetrated and other non-related housckeeping bits.
The tag bit assignments for HET and LET PHA data blocks is as i(ol-
ows:
DATA CONTENTS
Tag Bit HET (Bit 47=0) LET (Bit &47=1)
T3 Sector ID (23) Sector ID (2?3
T4 Sector ID (2%) Sector ID (27)
T5 Sector ID (20) 0 Sector ID (27}
T6 _ &d+§§§ Event Type Code (Z{ 4 Event Type Code —
T7 vent Type Code (27) PRIORITY LrAIH
T8 CIT Range
T9 Priority Rank Bit S1%
T10 Priority Rank Bit S2+%
T11
Ti2

Each PHA data word specifies the amplitude of the pulse in a specific

detector as indicated below:

PHA Data Word HET (E7a) LET (E7¢)

-
Word 1 A when H Tag,?,ﬁ/ =z

crzr v ¢ "= 0 DI
Word 2 B DII
Word 3 i CI+CII E

The event type code (2 bits for HET, 1 bit for LET) specifies which of
several coincidence conditions initiéted the analysis. HET Tag TJV is
essentially an inverted CIIT penectration indicator; when HT-$=0, the particle
penetrated through the stéck to CIII and the associated HET PHA Word 1
contains the amplitude of CITI. 1If ET12=1, the particleé did not penetrate

<o CIII (whose output is therefore zero) and PHA Word 1 contains the amplituda

of detector A. LET-Tag T-6 is also a penetration indicator, but includes

amplitude requirements as well. If LET-Tag T-6=1, the summation DI+DII+1.6E
A — =,

g



[¢3]

wceeded 0.400 volts. This quantity is designated ZD and hence the cor-
responding event coincidence condition is DIDIISDE.
The priority rank bits S1 and S2 are simply a re?eat of the two MSB's
oI the umsectored rate sequence ID, which are also used in establishing
& wvariable ranked priority system. For each of the four possible combinations

2 S1 and S2Z, the coincidence event type which can initiate pulse heicht

egzalvsis are re-ordered so that each event types (for HET) occupies the

est priority position one-fourth of the time.

2.3 Computations Required

2.3.1 Rate Data

The minimum cvele which will readout each rate at least once is 128

blocks. During that time, R1 is readout & times; R2a and RZb, R3a

~&zc< R3b, etc. through R13a and R13b are each readout twice; R15a, R1I3b,

= S PR B
LouUr TLITMmEes ang ea&adn

xi3c, and R15d, etc. through R19 are each readou

T

eiznt way commutated rate (R10a, R10b, etc.) is readout once only. Zach

rate data word must first be converted from its log to linear form end

zen-be-added toany previous-readouts-of-the-same rates-making-sure—that——

m

ach cosmutated rate position is summed separately (i-e.; do not add RGa~——

, 2nd-R9b together), The accumulation interval may be variable from one

test to another, but must always contain an integral number of complete

rate sequences (128 rate blocks per sequence). At the end of the accumu-
lztion interval, each of the sums should be 1isted‘on the printer with the
corresponding count ratevaverage. The accumulation time for R1 is essentially
tne entire accumulation period. The accumulation period for each of the

w2 way commutated rates such as R2a, R2b, R3a, etc. is one-half that for

21, and so on. The period for eight-way commutated rates such as R10a



>r R14b is one-eichth that for RI.
At the end of each 128 rate block accumulation interval, the lavpes:

~uwber will be in Rl since it is not commutated. With internal stimulus

[an

o

curned on and when operating at 4096 bps, format 5, that number shoul

~.770,000 or seven decimal digits. I{ the accumulation interval is longer

than 128 blocks, the sum will be correspondingly greater. Hence,

B

)
'

2 ~107, or 2°% (16,777,216) may well be required. The count rate avera:ses,

towever, are not expected to exceed 20,000 per second, hence five decimal

cigits or 2°° is considered adequate.

2.3.2 PHA Data

During the accumulation interval, a histogram should be formed for

each of the seven pulse height quantities (A, B, CI + CII, DI, DII and E).
Since each pulse amplitude word can be as big as 2'2=4096, a complete set

oI histograms should be 7x4096=28,672 core locations wide. This is impossibly
iarge, and for most engineering purposes 7 histograms of 50 channels each
are adequate. H-nce, for IST's the histogram routine should count the

i

cumber of times each pulse amplitude word contains a channel numberad
G through 50. The routine should alsc contain one additional channel for
each of the seven quantities to count the "overflow' channels, i.e, channel

5
|

31 and higher.

.Before data is entered into the histogram, a one channel offset should
Se added. The PHA channel counters in the experiment ave resct to all 177 ¢,
L4
tence a non-event will readout as 4095, a channel cne event will add one

(8]

ount to the 4095 causing counter overflow to a2ll zero's, a channel two



event will be readout as a 1, etc. Hence, the amplitude recadout in cach
THEA word should be increased by 1 before entering into the histogram.

In addition to the seven histograms, a number of tally registers are

recuired to book-keep the tag bit information. For both HET and LET, ono
rezister for each of the eight sectors should be maintained so that a total

2I the number of HET events in each sector and the number of LET events in

¢acn sector may be determined. Also, a total of the number of events of

r

gach type (&

or HET, 2 for LET) should be maintained.
Since a maxirum of 320 PHA events in HET and LET will occur during each
basic cvcle of 128 rate blocks, the capacity of each core location for histo-

grams and associated tag bit registers need only be, at most, several

thousand counts. If twelve bit counters were assigned to PHA data arrav

needed is minimumly:

a) 7 parameters, 50 channels ez 350
b) 7 overflow channels 7
c) sector counters 16
d) event code counters 6

379

Uoon completion of the accumulation interval, a listing of each of the 7
fistograms and the 29 additional registers is required.

3.0 Evaluation of Tes:t Data

A ccmplete verification of the experiment requires the

(@]
18]
.
[
]
m
w0
.

1. Turn on experimen:t and configure the command status such that CAL

A and CAL B are on, S.S. is on, X-Ray H.V. is off, Force B/O is off

and

XRSD¥M is off. This corresponds to the digital subcom word contents of 574

e

R £

o g
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--=al

[as)

2. Perform a real time block-by-block printout for at least 96 con-

secutive blocks. Verify that each rate block is followed by the correct

mumber of PHA blocks alternating between HET and LET "and the successive

rzze blocks increase in line number from O through 15. The correct number

)
th
ry

2718, 3 at 1024 or 512 TMT 2, and 1 at 512 ¥FMT 1 and all lower

3. Perform a data accumulation for a minimum of 128 rate

IZe internal calibrators (CAL A and/or CAL B). Also verify that the Fi

(13
n

2Z events appear in each of the eight PHA sectors.

A

status (subcom word=314). With all internal stimulus off, the

C

count rates present are due to background radiation, noise, or

Accunmulate rate data for at least 10 minutes; the exact period

integral number of 128 rate blocks and is, therefore, a function

1t the results and verify that the correct rates are stimulated bv

couts are in the correct channels and that approximately equz

4. Send one CAL ¢ommand to turm both CAL A and CAL B off.

HA blocks occurring between rate blocks is 5 at bit rates of 4096 or

bit rates.

. -
plocks.

end mode. At the end of the accumulation period, print the accumulated rate

-totals and averages.

5. Send one CAL command to turn on CAL A and repeat step

6. Send one CAL command to turn on CAL B and repeat step

7. xVerify x-ray command functions and operation of x-ray
circuitry:

a. Lrad the x-ray command register with the minimum

(21l "1"'s). This is accomplished by sending 8 pairs of X-Ray

cllowed by X-Ray Clock commands. Verify the command register

osserving all "1"'s in bits DS2 thru DS in rate line 1 only.

3.

3.

Data command

status by
Then execute

S AT AR P R s S E
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zuz maxe sure CAL A is left on. The X-Ray XEQ. Register readout (hits
S2 through DS§ in rate linme 5) should now read all "1'"'s, and S-XR{1)
snow the minimum off-set, or 89 counts. Note also the value ¢f th
remeining S-XR(1) counters; This number will be a function of bit rate and
S'C roll rate.

b. Load the X-Ray Command Register with the maximum off-set by
.senéing six consecu&ive X-Ray Clock commands followed by X-Ray Data anc
wwo additional X-Réy Clock commands. Verify the X-Ray Command Register
ssazus by noting all "0"'s in DS2 through DS7 and a "1'" in DS8 (XRSDM bit)
- rate line 1. Then éxecute the x-ray status by sending at least two
CiL commands but make sure that CAL A is left on. The X-Ray SEQ. Register
readout (bits DSZ through DS8 of rate line 5) should now read the same as
the command register. Verify that S-XR (1) sho&s the maximum off-set or
119 counts and that value of the remaining S-XR({i) counters is appromimatalyw
couble the reading found in paragraph a above. |

8. Verify the Sector Sync. on/off functions as follows:

a. at 4096 bps with the sector sync. on, those sectored rates

N
tn
o

-

s) that are stimulated by the internal CAL are allowed to accumulate

th

[

or 52 rolls. Assuming the simulated S/C roll rate is exactly 60 RPM, cach

(§]

cunter will be on for 1/8 (52) seconds. Since the CAL pulser rate is

rate, the number of counts in each SR readout should beAapproxiwat:ZV
22,224 counts. Note that CAL A and CAL B must be on during this tes:,

and that linme Dy line printout or single-cycle (128 rate blocks) accumulation
interval is required to verify this number.

b. At bit rates of 1024, 512, or 256, the SR accumulation inrer-

is ¢9 rolls. The correct nu

counts which should appcar in a

e



single SR readout can be computed as:

cts
sec

ND% (69) Sec. x (bit rate)

znd should be verified in at least one of the bit rates noted above.

c¢. The remaining stages of the roll counter can be verifizd

)

8]
[
4
V]
T
¥

4]

sulation internal is 2208 rolls. The nu-

)
rh

counts in a SR readout should be approximately 2208 counts. The in-

n
(A}

rument must be alloved to operate at the 8 bps made for at least to
rzadout sequences (~40 minutes) before beginning the data accumulation
i:;erval in the computer.

9. Vcrify the Force Blackout command by turning Force B/0 on (as
indicated by the digital subcom word) and verify that no PHA blocks aopear
in the readout.

10. Verify the X-Ray H.V. on/off command by noting that the corresponding
2it in the subcom word responds.
3.2 Test Cyéle

The procedural steps outlined above provide a moderately thorouzh check
2Z the instrument. These steps can be accomplished in ary order and ~av
ce rearranged to merge with other S/C functions as desired. It is izportant
Zuring the conduct of the test to note any external conditions that can affect
the results, such as the presence of radiation sources (typne, strength,
and location relative to the experiment), S/C activities that may procucle
2lectrical noise such as turning TWI's off or on, or radiated RF, S/C
sizulated roll rate if different from 60 RPM, or similar conditions.

2.3 Mcde Tztle

The experiment cycle times and other parameters of interest as related

o g g

o e

e

B e

o

B e T
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format is shown in Table 3.3. Since the internal cali-
ctztors (CAL & and CAL B) are pulsed at the bit rate, the expected number

zI counrs per sectored rate readout can be variable by 8 times number of

e

s in the eccumulation interval. :

Each comzznd status is readout in the subcom word as shown below. ) :
21t oumper one Is the first bit readout after WIC-4 and is thus con- 5

sidered the mosc

n

ignificant bit

S s

Bit 1 X-Ray Window Clock

3it 2 X-Ray Window Data i
Bit 3 Internal Calibrator A on/off |
Bit 4 Internal Calibrator B on/off i
3it 5 X-Ray H.V. on/off :
Bit € Sector Synchronizer on/off

Bic 7 Force Blackout mode )

Bit 8 XRSDM on/off
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TABLE 4.1
Zstim
snz.os Chanrnel Connector Pin Parameter Val
iSE T-1 26 HET Temp : -

2 10 VLET-2 Temp -
3 . 27 Det .Mnt.Plate Temp -
& 11 X-ray det. Temp -
b) 28 TBSP-1 Temp -
€ 12 TBSP-2 Temp -
7 29 Electronics Temp -
8 13 Base Plate Temp (Rear) -
9 30 +12 V. Monitor ~L L4
10 14 +6 V. Dig. Monitor ~ L
11 31 +6 V. Ana. Monitor 44
12 ‘15 +7.75 V. Monitor ~. 4
13 32 .7V ~4 .,

14 16 Base Plate Temp (Front)

Expected values for temperature chanrmels vary with ambient
conditions and from unit to unit. No operational constraints
based on these values will be imposed during te

(=]

)

(6]

I
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5.1.1 Line-by-Line Display
Each 48 bit block should be printed in chronological order as they

c¢ar in telemetry. The component parts of each block should be separated

=2 Zdentified with eappropriated legends on the page, and should be converted
Tz= birary to decimal or, for rate words, from log to decimal. If the

inzer page is wide enough (~130 columns) it would be most convenient

rh

ate cata could be on one side of the page and the PHA data on the other
€ as shown in the suggested format, figure 5.1.1.
Each block results in one line of printout with only the data within that

l1cck entered on the page. Proper sequencing of the experiment readout may

1Y

&3ily determined from this format.

This format contains the following entries:

FR Y¥o. =~ frame number from the S/C frame counter in which block was

transmitted.

Line No. - same as in figure 2.1.b, rate data block description
5.5. ID - The sectored rate sequence ID contained in DS 2, 3, and & of

rate data blecks, lines 9-16

U.5.8. ID - The unsectored rate sequence ID from rate data hblocks

SN

[&W

Rate Word - The contents of the appropriate rate word shculd be converted

from binary log to decimal fixed point form and displayed.

Seven columns are required. Each rate word
identified by its appropriate svmbol as shown in Sioure 2.1.a

o gy

R

g
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A/CIII/DI - The vcontents of PHA word 1 from either HET or LET hloclks

jal

converted {rom binary to decimal and incvemented by onc.
B/DII - The contents of PHA word 2, as above.
CI+CII/E - The contents of PHA word 3, as above.
H/L - Indicates if the PHA dataAin that line is from HET or LET as
specified by bit 47 of the PHA block.

ET - Event type designator, can be 0, 1, 2, or 3 for HET (tag bits HI

on

HT7) or 0,1 for LET (tag bit LT6)
R - The range bit, 0 or 1, located in HT8, applies only to HET blcc
S - The decimal equivalent of the S and S2 bits in either H or L tages.
- - Five additional columns should be reserved “or the remaining tag bits
and each should be displayed separately.
5.1.2 Accumulated Rate Data Dump

At the end of each -ate data accumulation interval in the comput

the processed data should be listed, identifying each rate total and computed
zverage counts/sec by the notation used in 2.1.b (RIA etc.). Also included
should be the frame number in which the accumulation interval started and ended,
znd the total elapsed time in minutes and number of frames. The number of
columns required is approximately 5 for the legend, 8 for the total counts,
and 5 for the computed average.

5.1.3 Accumulated PHA Data Dump

At the end of each PHA accumulation interval in the computer, the contents

of each of the 51 chamnels for each of seven spectra should be listed. This

Lt
b=

111 require 7x5=35 columns. Each column should of course, be labled at the

T3 4

Seginning. The frame number in which the accumula:ion pericd started and



T
z=Zz2. g=d the number of frames and elapsed time should also be shown. At
22z =nd oI the spectra listings, the contents of the book-keeping channels
smzuld Te listed with appropriate labels.

3.1.4 Engineering Data

Anealog Engineering data may be listed by identifying each quantitv and
tnzx showinz the value either in octal or decimal. The digital word should

d either

]

_izzed so that the status of each command may be readily determin
iz or in octal. Converting this word to decimal is not desirable.

5.2 Cathode Rav Tube (CRT)

+-
5
m
o
1]
Fh

ormats should essentially follows the requirements of 5.1.1

be

torcugh 3.1.4 zbove, but the lime by line display must be abbreviated signifi-

3 3 P - Ae 1 ERNC F R, T SR
ceztiv. It 1s suggested. that the legends be eliminacted, but that the

=uz S5 ID and US ID must remain
3.3 Stripchart Recorder (SIC)

No requirement.

o
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znt on Helics A/B outpu:s

errec to as Rate Data and ‘PRt Zzta. Ra=e

-
[}
H

0n

t0 a block

18
"

1

12 biz Zinary nuzber, packad four numb

[$N

v of times par accumulaticon interve

amplitudes Zrom one or =or:

) occurred in coincidence., ¢

(D

in each sensor array (tzlsscop
events zarz counted (accum:lated) in a 24 bit counter for
time dependent on bit rzte and mode of S/C operation in usz=. Prior to

from zach 24 bit counter is compressed

transmission, date
by converting the number to its logarithm. After receipt
iz each 12 bit rate word is converzz:i back to

on the ground, the log iz

its integer equivalent zzd divided by the length of the zczcu—ulatio

n 1

o yield counts per unit time,

interval
zed amplitude of each oI three

[ N

the digit

n
or
)
()

ins

PEA cata represent

aring in coincidence. The Z:lse Height

specifiec detector signzls app
Z each puls=z into one par: in 1024

Analyzer resolves the emcl
(10 bitsY. FEach amplituda is transmitted in binary form
%ord. Fach guasi-randomly selected ccincizznce event
during interval and the data represents ==

=z S/C mode

not necessarils svnchronous if

and bit rzte in use,
= block .

with the modulo-72 major “rame sequence,
znd source Ty

h

ving bits which uniquely

contains idanti




S

of cata in that bicck. At hizh bit rates (4096 and 2048 bps.) the
ratio of PHA czte tC rate decz can be as high as 7 to 1 (i.e. 7 eacn
%8 bit PHA blocks for each %% bit rate block). At 1024 through 256 bps,

the ratio is 3:1.. 2t still lswer bit rates the ratio drops to 1:1 and

at tne lowest bit reates as wz11 as blackout modeiv all PHA date &nd

selected rate deate is exclucs: Fr m adout. . -

Rate Data Formzrt

Rate data is packed in <% bit blocks as shown below. All razte data
is ordered most sigrificant bir (MSB) flrst in time and the ID bits are

L=

ordered LSB first. The bits zre numbered in the order they appear in

time, and have the following significance:
]

~—

Bit i

48 always a "1" fcr rate data, always a "Q" /
Zor PEA data

Lb-47 A,B,C,D are 4 four bits from a modulo-16

counter (A=MSZ,, specifying one of 16 possible
"lines" of rat: data. Each line contains
3 1/3 rate worzs, or 3 words and % discreet bits.

41-43 DS2 through DSL are discrete identifying bits

which specify the commutator position for each
of the rate werds in that block.

37-40 The &4 bits are zither DS bits or rate data bits
= as specified by the line number (bits 44- -47).
. See Figure 2. TZour rate counters are readout, in

lires 2-4, 6-8, 10-12, and 14-16.

25-36 All 12 bits of word 2 of the specified line.
13-24 all 12 bits of word 3 of the specified line.
1-12 All 12 bits of word 4 of the specified line.

The 12 rate data bits are designated X1, X2, X3, . . . X7, C1,

%2, + +» . C5 and represent the true binary log of the number of counts

PR N
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accumulated. The ¥'s are th: Sits of the mantissa and the C's are

ne bits of the characteriss-o:.

erother rate word (word 1) or discrzet
cztined with line number, one of L8 rate

iz L, 3, or 2. Word 1 is distribuced

nszcutive lines are required to reac out
1

ezch word 1. There are £ adlitional counter reedout in lines ! through

16. The total number ci ratz counters is thus 58 plus &4

Each counter =av te commuteted through 1, 2, 4, or 8 different ccincidence
ceonditions or, in the case oI sectored counters, may also be associated

with only one £5°

increment z: the S/C spins. Commutation levels are
=

specified in tne discreet bit:z DS2 through DS8.

Hence, ezcn individual ctincidence rate can be uniquely srecified

only by the combinaticn of 1lize number, word number, and commutation

ievel. There | /such unicue rates. In the ground computer, each

B

zust be extracted from the cdz:tz converted to integer form, ané summed
with previous readouts of the same rate to maintain a running tctal.
At the completior of a speciZied accumulation incerval, the sum—ed

number of counts in each rate location is divided by the accurmulation

"interval to vield counts per unit time.

y
7
7

Conversicr from the logewithm to the integer number may be
accomplished as follows. Attzched is a drawing of the "MARS" bug,
drawing GE-1152-047. This is the electrical performance specification
for the accurmulator and log compression used in all 52 rate counter

rositions of the GSFC Experiment. Equation IIT defines the log and

ﬁiéﬁ’\!-&. vl
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»
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A

gives the aritmmetic relation:zhip that may be used for conversion.

However, it Is suggested that

aQ

W

inply reversing the compression scheme

will provide extremely rapid conversicn with very few instructions.
Refer tc the cption 1 leozic diagram (upper isrft). The A reg is

2 2% bit birer: counter which counts input pulses when permitted by the

F and 4L funczion

" . The rese: condition of this register is all "1l's, .

)}

hence the first pulse countec produces all "Q"s, the second produces
10000000, etc. At the end of zn accumulation interval, the log
compressor shifts right the A reg until a "1" appears in the MSB. The
rnext 7 bits, nct including the MSB, whiéh is alwavs a ”i”, are read out
as X1 - X7, aré the number of shifts is read out as Cl - C5.

To convert a log back tc feal, first replace the most significant
"1" of the mantissa lost durirz readout, and then shift the appropriate
nuzmber of shiZts as read out im Cl - C5. Then add 1 to account for the
reset conditicn of the A reg. For example, after 6 counts the A reg
contains 101000 . . . (total cof 24 bits). LSB is in the left. There
are 21 leading zeros on the rizht to be shifted out of the way until A3
appears at the end of the shift register. X1 - X7 will read 0000010(1),
where the "1" in A3 which was ldist is shown in parentheses. Cl - C5
will contair 21 in binary. Tc re-convert:

(1) Shift ieft X1 - X7 ozce, adding the ?l" which was lost.

Now X1 - X7 - 000010i.
(2) Shift left 21 times, entering 21 zeros irom the right.

We now have 0000101 plus 21 zeros:

—_—

21

0000101 600 . .. .0
g—’“‘\(

)
*

sl et d fac

i
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v (3) Trurczzz froo the 227t to leave 24 placss, right justified,
inc_ziing ths 21 z:=ros. Centents of the A reg has no: fee-
restorac. L3z Iz =::11 on the left.
(4) Add I =0 give CIIIII . L. , the binar: equivalent of 6.
All the =Z:ve was Co-s ceferencing the bit Zield as it appears .
; CuTing readout the bits are reversed so thai-
zt differentlr and hence will apgear in core differently.
For 6 input crunts, reaccut is C3, C4, C3 . . . Cl, X7, X6 . . . xl.
C5 through Ci ¢the chearactzristic) will contain 21, or 11001 (MSE first).
X7 through X. i: the mzntizzz znd contains OlOGCOO (X7 is on the lef:t},
The readout cf che rate word thus appears in Telenetry as
112710160000
To convert: :
’ (1) shif: right coublz {i.e., so that the —zntissa is entered |
intc another rezis:izr and saved) seven times entering 0's
from e left. ¢ separates the charzcteristic and the
mantissa, leavirng thz characteristic rizht justified and
the —aztissa lef: iustified in two adjacent words.
(2) Shift right the mz-zissa once, entering "'1" fr;m the left.
The mz~tissa is ncw 101000 . . . for the remainder of the
2
compu:zzr word fislzg, . )
(3) Shift -ight again, s=tering 0's from‘the left, the number )
of'ti:es indicated iz the characteristic. 5
(4) Shift right again tc right justify the 2% bit reconstructed f
field In the cemputer word. This number of shifts is the -

cocpuier word length minus 24. The rate word is now in

integer form.




(5) 3¢ . =o the shiftgi word, and the resuit is the biner:
equivzlent, in 25 Tits, of the total number of counts
countsza.

For the z-ove elcgrithz -he amount of machine manipulation and
coding is smzl. comtered to =1
There are a fzw special cazzs that perhaps are test handled secarately,
as shown in t=: notes belcw he equation in drawing GE-1154-0%

PHA Data Forz:z:

Each Pulse Height Analvsis event is packed in a single 48 it
block. The olzck is unicuelr identified as beirg PHA data by tit 48.
The block conzzins three 12 zit amplitude words from either the Zigh
Energy Telesczcz (HET, or ET:) or the Low Energy Telescope (LEI, or E7C)
and approprizzz tag bits sr:zzifying more informsztion about the event.
Each of the e—zlitude words is a binary digitization of the pulse
amplitude fro= the ccrresponding detector. X12 is the MSB and X1 is
the LSB. The -its are numberzd in the order ther appéar in tizs and

have the follcwing significznce:

48 Alweys a "0" Zor PHA data; always a ''1" for rate data.

47 ©/L bit incdicstes if PHA data is a HET event (H/1=0)
or a LET evenz (H/L=1).

44-46 73, T4, and 73 are the sector tags. The orientation

of the S/C at the time of each PZA event is encoced

in these bits (T2 is MSB) into octants (45°).

Y e, . »«‘ =
T TR e LT S
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37-43 T Depends on whe:her data is HET or LET.
it T6 & T7 specify one of 4 possible
coincicence conditions initiating the analysis. The
detector puls:s digitized in PHA word 1 from the A

lezen T if T6=0, and is from the CIITI e/event
Remaining bits =not yet assigned.

25-36 FZA data word 1; 12 bits. If HET event, is amplitude
o2 A or CIITI isee T6). If LET event, is amplitude
oI DI. N

13-24 PrA cata word 1; 12 bits. If HET event, is amplitude
cf B. If LETI event, is amplitude of DII.

1-12 PHA data word 3; 12 bits. If HET event, is amplitude

of (C1 + CII). If LET event, is amplitude of E.

Each amrl:itude word orizinates from a 12 bit counter which is
reset to all "ones". A charnel 1 event toggles each counter stage,
producing a readout of all 'zeros" for that word. A channel 2 event
reads out as 1 (decimal), etc. Each amplitude word must be incremented
by 1 in the ground ccmputer to produce the correct amplitude.

There are 7 detectors which are pulse height analyzed. Word one
of HET data is chared between the H and CIII elements.- The remaining
PHA words are uniquely assign&é.as listed above. The ground computer
is required to accumulate fregcuency histograms representing the number
of times each channel number for each detector is read out in the data.
Thus, 7 differert 1024 channel histograms are required for a total
of 7168 computer locations. If core space does not permit such
large data bases, each of the seven histograms may be reduced to 256

channels in length by subtracting a number (eg. 0, 255, 511, 767) from

the PHA data words. This effectively allows accumulation of a specified

quadrant of the full 1024 field. Quadrant specification should be a

variable to be entered via keyboard immediately prior to starting an

5

i"? ’-’h .

#



. -8-
accumulatic= f--erval. In this event, two additional channels wnich
accumulate the cumber of events falling below and above the specified

quadrant are zlsc recuired. The count capacity of each histograz

channel shoul: e at least 1l bits, preferably 15.

All PHA cz:z, before it is acceptec for inclusion in the nistograzs,

may be requirei to conform tc specified parameters in the Tag tiz

field T3 - T12. TIt is required that an operator be able to specify
immediately p=ior to an accuztulation interval the conditions ceZining
an acceptable zvent. In gernzral, no conditions are imposed but it is
desirable duri=nz muon tests or trouble shooting to have the flexibility

of pre-screeninz each event before including it in the histogre=. The

total number of events excluded from each histogram should also be

counted in another computer word.

. nh...‘
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¢ ROUTE SHEET

‘| BLDG. . PUR-
CODE NAME posee |INITIALS| DATE REMARKS
ROOM ‘

565 E. Beard | 53 bf2o

565 J. M. Stockwell B | Che
565 [ M. Mahoney i é/z,g sl 20
=T
663 J. H. Trainor -
3
SOURCE/SENDER IDENT. SYMBOL & DATE
E. Beard 565:4360M:EB: Tmm
* PURPOSES
SUBJECT
1. FOR INFORMATION
2. .
ARGyl HELIOS-A O/A EDR Format
4. PREPARE ENDORSEMENT
5. FOR NECESSARY ACTION
6. FOR SIGNATURE -
7. RETAIN ENCLOSURES FORWARDED BY DATE FORWARDED
8 RETAIN COPY Telemetry Computation Branch June 20, 1974
MAILROOM USE ONLY
EXT. CODE . BLDG.
6017 565.2 23

GSFC 11-20 (10/64)



TO

FROM

SUBJECT:

5010-108

OPTIONAL. FORM NO. 10
MAY 1362 EDITION
GSA FPMR (41 CFR) 101-11.8

UNITED STATES GOVERNMENT

Memorandum

Dr. J. H. Trainor DATE:  June 20, 1974
Instrumentation Branch, LFHEA, S&ESD, 663

Mr. E. Beard
Telemetry Computation Branch, IPD, M&DOD, 565.2

HELIOS-A O/A EDR Format

Attached is the updated HELIOS-A Orbit/Attitude EDR format. Also
enclosed is an example of the listing of command data you will receive.

ol B and

Earl Beard
Project Computation Section

565:4360M:EB: Tmm

Byy U.S. Savings Bonds Regularly on the Payroll Savings Plan



Or. J. H, Teainor June 20, 1974
Instrumentation Branch, LFHFA, S&ESD, 663

Hr. E. Beard
Telemetry Computation Branch, IPD, #1&D0D, 585,2

HELIOS-A 0O/A EDR Format

Attached is the updated HELIOS-A Orbit/Attitude EDR format. Also
enclosed is an example of the 1isting of command data you will receive.

Earl Beard
Project Computation Section

565:4360M:ER: Tomm




JUN 0 5 1974

HELIOS-A
EDR
ORBIT/ATTITUDE
TAPE FORMAT

The general format of the orbit/attitude (ORB/ATT) EDR is
a label record followed by records of ORB/ATT data.

The labol record (attached) will consist of 78 characters,
written in IBM BCD tape format, odd parity.

The ORB/ATT parameters for HELIOS are shown as items
. 1-162 on the attached sheets.

[

These parameters will appear on the ORB/ATT EDR in the
same order as they are on the attachments.

‘Each item in the data record is a UNIVAC 1108 double
precision word (72 bits). »

The ORB/ATT EDR will be written on seven (7) track,
800 BPI magnetic tape. ’

An ORB/ATT data record ='igéfdouble precision words.
Each record contains data for one point. The distance between
two time points is:

- 6 minutesAfor a distance of Earth-Helios less than
one million kilometers and,

= 60 minutes for distance more than one million kilometers.



DEC 12 1973

HELIOS-A
EDR-
ORB/ATT LABEL
FORMAT
This label will preceed all files on the ORB/ATT EDR. The label
will consist of 78 characters.

Labels will be written in IBM BCD tape format, odd parity.

1 - 7 + Space International Codé

9 -11 Tape Type (ORB)
12 - 23 Spaces

24 - 25 + Space Year of Reéording (last 2 digits)
27 - 29 + Space File Start Time (DAY) |
31 - 36 + Space File Start Time (HHMMSS)

38 - 40 + Space - File Stoé Time (DAY)
42 - 47 + Space Filé Stop Time (HHMMSSj
49 - 52 + Space D/A Master Data Tape Number

54 - 55 + Space O/A Master Data Tape File Number
57 - 62 + Space Date O/A EDR generated
64 - 66 + Space 0/A EDR Run Number
68 - 69 + Space O/A EDR File Number
711-‘#2‘+ Space ‘0/A EDR Reel Number
74 - 76 Experizenter ID

77 - 78 Spares S



Pime Block |

1.

2.
!

3.
k.

13.

i{elidcentric Block .

_ ﬂanth

PAGE 1
HELIOS A |
ORB/ATT EDR JUN 0 3 1274
DATA RECORD |
* FORMAT

Julian date, ephemeris time
Time in seconds past January ., 1950, ephemeris tinme

Year

of Gregorian calendar date

7

Hour,

Ninutes /
Seconds

?ime from leunch in seconds-

ET - UZC, in secoands

AT ( Time difference between Orbit and Attitude calculations )A
Status switch both Orbit & Attitude data present
Orbit data only

0
1
2 = Attitude data only

Spare

14.

15.
16
| 17.
18.
19.
20.
26.
32.

~ 38.

, Position cocrdinctes
y ¢ of Helios in 4. U. F
2 D
. . y

Uy _

u Velocity coordinctes }zan ecliptiic
Y of Helios in &. U./DAY end equinox of
Y ' 1950 o ly 1,

z . 0 hours.

25.  same ag above Tor Mercury

31.  game as above for Venus !

37. Sane as.sbove for Earth

43. Sane as ebove for Mars



323

Helioccntric niock cont'd

e
‘50.
756.

57.

.60.

64 .
68.
72.
76.
'80-.

84.

85.

i

49.

- 55. Same as above for Moon

PEcliptical longitude, counted from Mean Equinox !

Saac as above for Jupiter

~ HELIOS A 4 PAGE 2
“ORB/ATT EDR C e

JUN ¢ 5 1974

Mean ecliptié cquinox
of 1950, July 1, O brs.

~ Y

‘Ecliptical longitude, counted from Zarth-Sun line

Ecliptical latitude of _ 7 {  Helios

- -67.

- 71.

- 75.°

- 79.

- 83.

- 63.

Same as

Same as

Samre as

Samec as

Same as

Sane as

above
above
above
above
above

above

ﬁﬁédial velogity

‘Normal velocity

. Distance in A. U. of Sun -

for Mercury
for Venus
for Earth
for Mars
for Jupiter

for Moon

of Helios in A. U./ DAY.

86. ‘Heliographic Longitude of Helios, counted frca the Ascending Node

87. Heliographic latitude of Helios

’;quber of rotations of the Sun,

88. Teferred to the Earth

89. referred to Helios

Geocentric Block

90.
91,
9z,
93.

96.

-

Right Ascension of

Declination of

- Distance-in A. U. of Earth
- 95.. Samz eas ‘above for the lbdecn

- 98f

at 16° heliogrophic latitude
since leunch

Helios

TN s ™

True Zerth
Equator cnd
Zguinex of date

Same as above for the Sun -



HELIOS A PAGE 3
" ORB/ATT EDR .
JUN 0 5 1974
N ’ \
9. Radial velocity of ! - ,

. ) Helios in A. U./ DAY .
100. Normal velocity of
101.. x S ] .
102. y p Position of -
'103. 2z ’ ’
T e - ] __Helios |
104, Uy g > !,
105. Uy ) Velocity of ‘ ' Mean ecliptic and

' equinox of 1950

106. U, July 1, 0.0 hours.

107.--112.., Same for the Sun

113. Solar ecliptical latitude of Helios /

- 114, " Solar ecliptical longitude of Helios

115. x

116. + \  Solar Magactospheric Coordinztes

ey of Helios

117. z - oL

Distances Block

7118. Helios - Mercury

119. , Helios - Venus

‘120.:M}Vieiios - Earth

121.; Helios - Mars in A. U.
. i R : .

122. Helios - Jupiter

"123. Helios - Moon

124. Helios - Moon Orbit

Angles Block
125, Earth - Helios - Sun

. } in degree
126.  Helios - Sun - Earth '



HELIOS A
ORB/ATT EDR

’AnéleS'Block'(conf‘d)

127.
128.
129.
130.

131.

Sun - Earth - HELIOS

HELIOS - Earth - Moon

Ecliptic Plane - (Earth - Helios) Line
Right Ascension of Orbit Pole

Declination of Orbit Pole

Attitude Block

132,
133.
13k.
135.
136.
137.
138.

'139.
1ko.
1kh1.

1k2.

143.

Flag for Blackout
Solar Aspect Angle
3-Sigma Value of'the Solar Aspect Angle

Pitch Angle

-3-Sigma Value of the Pitch Angle

Angle Between Z-Axis and Orbit-Plane

"Mercury Aspect Angle (Angle between

Z-Axis and HELIOS - Mercury Line)
Venus Aspect Angle
Meen Spin Rate

Ecliptical Longitude of S/C - Spin Axis

Ecliptical Longitude of S/C - Spin Axis

Counted from Earth - Sun Line

Ecliptical Latitude of 8/C - Spin Axis

In Degrees

PAGE 4

JUN 0 3 1974



144.
145.
146,
147.
148.
149.
150.
151.
152.
153.
154.
155.
156..
157.
158.

159.

161.

162.

HELIOS A
ORB/ATT EDR

First Row (A}l A, Ala) of the

—- RS .

Second Row (Au A, A, ) of the’

Third Row (.A.31 Ay, A33) of the

. First Row (A11 A, Als) of the

TN e e

Second Row (Azl A, A23) of the

-

Third Row (A31 Ay, A33) of the

Spare

: Matrix from S/C
P - 8pin Axis - Sunline
. Coordinates to
Heliographic Coordinates

Matrix from S/C Spin
Axis - Sunline

f Coordinates to Solar
-Eeliptic Coordinates

S




HELIOS-A
COMMAND LISTING

Attached is an example of the Command 1isting to be provided each U.S.
Experimenter. Items on the example are explained below:

1. This item provides information on the tape from which the commands
were extracted

2. The time of transmission of the first bit of the command from the
station.

3. The command number in octal

Alpha characters describing the command

4
5. S/C receipt time of first command bit.
6. Station sending the command

7

Resolution of the command (confirmed, aborted, or undetermined).



XXXXXXXX

B i HEL10S A PAGE
COMMANDS !
TAPE & START TIME % Rec  BLOCK ~ MpPR MPR ~MpR paT
OR DATE.
SAT 1o REeL N HH MM SS puY YY SIZE S1Zg NgTWORK T NUM FILg MM pp Yy
HEACMD ©op4é7 10 31 45 3n4 74 144 144 GCC  ppogl 02 02 22 74-
TRANSMIT O(:T COMMAND S/C RECD DSS
HH MM SS cMp pESCRIPTION HH MM SS TCP RESOLUTION
.10 31 45 301 XXXXXXXX 12 31 53 68A CONF IRMED
10 31 45 30 XXXXXXXX 12 31 53 68A CONFIRMED
10 31 45 301 XXXXXXXX 10 31 53  68p  CONFIRMED
10 31 45 kYo XXXXXXXX 10 31 53 68y CONF IRMED
1D 31 45 W»M?Q’,”A‘Exxxxxxx,,mlf,§J_§3 68 5 CONFIRMED
10 31 4% 301 XXXXXXXX 10 31 53 685 CONFIRMED
10 31 45 301 XXXXXXXX 19 31 53 68 5 CONFIRMED
10 31 45 3ol XXXXXXXX 10 31 53 68, CONF IRMED
10 31 45 ol XXXXXXXX 10 31 53 68a  CONFIRMED
‘10 31 45 ant XXXXXXXX 12 31 53 68, CONFIRMED
1o 31 45 30177 XXXXXXXX 10 31 53 68, CONF IRMED
10 31 45 g1 XXXXXXXX 10 31 53 48,  CONFIRMED
10 31 45 3ol XXXXXXXX 10 31 53 68 ___CONFIRMED
10 31 45 apy XXXXXXXX 1n 31 53 68, CONFIRMED
10 31 45 301 XXXXXXXX 12 31 53 68,  CONFIRMED
10 31 45 30! XXXXXXXX 10 31 53 b8, CONF IRMED
10 31 45 301! XXXXXXXX 16 31 53 68, CONFIRMED
10 31 45 int XXXXXXXX 100 31 53 68,  CONFIRMED
10 31 45 301 XXXXXxXXx 10 31 53 684 CONF IRMED
10 31 45 ot XXXXXXXX 10 31 53 68, CONFIRMED
10 31 45 3ol XXXXXXXX 10 31 53 684  CONFIRMED
10 31 45 int XXXXXXXX 1¢ 31 53 68 CONFIRMED
10 31 45 3ot XXXXXXXX u”}qr}tvsqmqw ﬁgad ~ CONFIRMED
10 31 4% 301 XXXXXXXX 10 31 53 68, CONF IRMED
10 31 45 3ol CXXXXXXXX 10 31 53 684 CONFIRMED
10 31 45 301 XXXXXXXX 10 31 53 68 4 CONF IRMED
10 31 45 301 xXXXxxXx 10 31 53 68p  CONFIRMED
10 31 45 3ol XXXXXXXX 10 31 53 68, CONF IRMED
10 31 45 301 XXXXXxXx 10 31 53 68p  CONFIRMED
10 31 45 3p1 XXXXXXXX 12 31 53 6B CONF IRMED
10 31 45 3ot XXXXXXXX 10 31 53 684 CONF IRMED
10 31 45 301 XXXXXXXX 10 31 53 58 p CONF IRMED
~ 10 31 45 301 XXXXXXXX 10 31 53 68,  CONFIRMED
10 31 45 301 XXXXXXXX 19 31 53 684 CONFIRMED
10 31 45 301 XXXXXXXX 11 31 53 68, CONFIRMED
10 31 45 301 XXXXXxXX 10 31 53  é8a CONFIRMED
18 3} 45 301 XXXXXXXX 10 3t 53 68, CONFIRMED
10 31 45 3ot XXXXXXXX 120 31 53 68, CONFIRMED
10 31 45 301 XXXXXXXX 16 31 53 68, CONFIRMED
710 31 45 301 19 31 53 68 CONFIRMED
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EXPERIMENT DESCRIPTION

I. Physics of the Experiment

The E7 charged particle experiment consists of 3 sensor systems
for the measurement of charged particles (E7A, E7B and E7C), ?lus a
g;s proportional counter (E7D) which predominantly responds to X-ray
pPhotons in the eneféy range 2 to 8 KeV. The charged particle detector
systems are made up of from 4 to 7 silicon diodes opefated with a reverse
bias adequate to fully deplete the diodes. Tf a charged particle passes
through a diode, ionization along the path through the detector results in
hole-electron pairs being.formed along this path. The applied electric
field (detector bias voltage) causes the charge to be swept up, forming
a charge pulse which is then accurately measured by the electronics.

In the most usual case, several detectors will be penetrated by

the charged particle, so that a particular event is usually characterized

by several specific energy losses plus a range measurement. From ground

calibration, one is able then to relate this information to an element
or isotope of an element at a precise energy. Figure 1 summarizes the

response of experiment E7 as a function of energy.and charge. Positive

‘ions are well covered through Neon (Z=10). The experiment measures the

time history, energy spectra and angular distribution of these particles.

The gas proportional counter really is two independant counters
sharing one pressure vessel. The primary X-ray data is obtained through
a very narrow collimator (0.2865°). Using on-board electronics, one

can accumulate data in 8 sections of 0.17° or 0.34° centered on the sun.

Since the sun subtends an angle of v 0.5° at launch and ~ 1.7° at 0.3 AvU,

such a system allows us to crudely monitor and locate éourcea of solar
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activity, even on the side of the sun not visible from earth.

The second aperature of the proportional counter is viewed by
means of a 53° collimator which is also covered by two aluminized kapton
foils. These foils prevent the entrance of low energy X-rays, and this
counter is used to monitor detector background, as well as low energy solar

electrons. This data is sectored 8 times with respect to 360° of space-

craft rotation.



II. Hardware Description O 3 4 3
A. Meqhanical Configuration.

Figure 2 gives top and side views of the experiment, including
the outer wall of the spacecraft, through which the sensors view. E7A is
the high energy telescope (HET), a nuclear particle telescope with pro-
per response and operation for particles entering through either the fromt
or rear conical field of view. Thus, of necessity, E7A is mounted in a
small box protruding from the main spacecraft wall in the +X direction.

E7B or the very low energy telescope (LET-2) actually consists
of two identical sensor systems with 30° conical field of views. These
sensors are tilted 20° above and below the equatorial plane containing
the sun as shown in the side view. As a result, the sun is not able to
illuminate the first sensor of E7B; we do not require a thermal foil over
E7B; and thus we may measure very low energy protons and alpha particles.

E7C is the low energy telescope 1 (LET-1) with a response inter-
mediate between E7A and E7B. This telescope has a conical field of viéw
of 50° which is covered by a 6.4 micron foil of aluminized Kapton. The
gas proportional counter is directly beside E7C and has already been
adequatel& described. The rectangular electronics box is immediately

inboard of the various detector assemblies.

B. E7A Sensor System
" The E7A sensor system is shown schematically in Figure 3.
Charge pulses #re converted to voltage pulses; shaped and amplified as
necessary; and if the proper logic conditions are satisfied, the proper

T G P IR |

linear gates are opened and the pulse height 1s digitizea to 10 bits.
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A number of tag bits are also necessary to completely describe the event.
At the bit rates to be expected, the experiment will often only be sampiing
the solar and galactic cosmic ray fluxes in the pulse height analysis
(PHA) mode. In addition, several rates are noted in Figure 3 which are
routinely monitored for rapid time histories, normalization; of the PHA

‘ data and aqgular distributions. E7A also contains a rolling priority
system which enables the emphasis of rare events in the data. Figure &4
shows the E7A sensor system in more detail, particularly the logical
and physical definitions of the E7A rates which will be described fur-

ther later in this document.

C. E7B Sensor System
Figure 5 outlines the E7B sensor system. In this relatively
simple system charge pulses are converted to voltage pulses, amplified
and shaped, and presented to a series of 4-level integral analyzers
(4-step, programmable threshold discriminators). A large number of lo-
gical rates are formed (R15, R16, R17, SR2a and SR2b) and commutated as

detailed in the logic equations in Figure 5.

D. E7C Sensor Systems
The E7C system is shown in Figure 6 and in many ways is- a simple
version of E7A. Particle entry is possible oniy through the front field
of view (F events are always logically excluded) and the condition for
PHA analysis is D1 Dzlf, and the output pulses from Dl’ D2 and E are
pulse height analyzed to 10 hlts accuracy. The various tag bits are
jdentified on the figure as . ~il as the various rates which are monitored.

Figure 7 shows the E7C system with a higher level of detail, including
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an 8-level intergral analyzer monitoring low energy protons and alpha

particles in D,

E. The E7D Proportional Counter System
In this detector system the pulses.are amplified, and those
corresponding to 2 to 8 KeV deposited in the detectors are‘selected
and counted. Events from the narrow angle collimator are commutated
into 8 counters corresponding to 8 narrow strips centered on the sun,
while those events from the wide collimator window are counted in the

unsectored X-ray counters (USXR).

F. Commands and Housekeeping Data
This area of discussion is rather involved and jis discussed

in some detail in the next chapter.

o
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ITI. Functional Description

A. Commands
1. C 047 High Voltage ON/OFF (HiV.)
A separate 12 volt to 1700 vol:t DC converter provides high
voltage to the X-ray proportional counter (E7D). The 12 volt input is

energized through a transistor switch controlled by a flip-flop in the

data system. The state of the flip-flop is reset to "OY = OIFF when power is
first applied to the experiment. Commands C 047 are applied to the

clock input,; hence each command received toggles the control flip flop

from its present state to the complement. The High Voltage supply may
% be turned either on or off by successive applications of this command.

The state of the flip flop is readout in bit 5 of the status word

(biz 1 i3 MSB).

2. C 351 Force Black-Out Mode (FBOM)
When the S/C is in the Black-Out Mode (as determined by DM
bit 3, i.e. DM 4, 5, 7) the experiment data system deletes all PHA data
from the science output data stream. Since this ordinarily happens only

at 8 BPS, the FBOM command was included in the. experiment to permit

B W A SINNL L R PR

checkout of this mode of operation in the S/C at any bit rate, and also
to provide more rapid operation of the experiment through its complete
data sequence (EDF) at all bit rates. A single flip-flop in the data
system determines whether or not E-7 is in the BOM. This flip-flop is

not reset when power is applied, and hence may come on in either state.

Whenever DM bit 3 is a "1'" indicating DM 4, 5, or 7 the flip-flop is

reset, forcing E-7 into BOM operation. During DM-4, 5, 7, the flip-flop

ég
3
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is forced to the "0" state, and command C 351 has no effect since it is
applied at the toggle input. The flip-flop will remain in the "Q" state
forever, even after the S/C returns to.a non-blackout data mode, unless

a C 351 command is applied to toggle the flip-flop back to the "1" state.

When in DM 0, 1, 2, or 3, E-7 may be commanded into or out of the FBOM

. by successive applications of C 351. The state of the FBOM flip-flop

is readout in bit 7 of the status word.
3. C 330 Sector Synchronizer ON/OFF (SS)
The data system includes three sets of eight counters each

(SR1, SR2, and SR3) for accumulating sectored rate data. The accumulation
interval, or "live-time," may be determined by either the read-out cycle
(i.e. synchronized to telemetry), or by the sectoring signals SPO and
SP11 ¢ 512. Each counter consists of a 24 bit binary counter, a log
compressor, and a 12 bit storage register for data readout in a single
large-scale-integrated circuit flatpack, as described in a previous
section. Application of a "transfer" pulse (which is always telemetry
synchronous) closes an input gate so that no more counts may be accumulated,
and initiates the log compression routine &hich lasts < 5 ms. The
compressed data is stored in the 12 bit output register. Additional
input gating insures that no input counts are applied except during a
specified 45° (1/8 revolution) interval, for each of the 24 counters.

When SS in ON, the live time always begins on the first SPO after
a transfer pulse., During the first 1/8 revolution, pulses to be counted
are applied to SR1-1, SR2-2, and SR3-2, etc. This process continues,

with all 3 SR inputs being steered to the appropriate l-of-8 counters,
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of the X-ray command register with zeros. Whenever a "1" {5 to be
entered, a DATA command C 372 will toggle the input flip-flop to "1"
and the next CLK command then enters the "1". This sequence designated

(372, 005] in the example to follow. Bits are entered in the order

'16, 8,5, 2, T, N (SWB = Narrow = 1), D (XRSDM). If the N bit is entered

as a "0", the result is a wide sector, which is designated W in the’
example below. The X-ray offset value is entered in complement form,
i.e. éntering a "O" causes that binary weight to be included in the total
offset value.

To set up the X-ray command register in the state 25 WD, "0" should
be entered in the Tg, 8 and 1 bits to establish M=25, a "0" in the SWB
bit establishes wide sectors, and a "1" in the XRSDM bit sets the internal
self check mode On (D). When starting a sequence of CLK and DATA commah@s,
it 1s useful, but not necessary, to always send an extra CLK command to
ensure that the data input flip-flop is reset to o, Verification of

the flip-flop state is thus not necessary. The sequence of commands

will then be:

005 reset input flip-flop
2 x 005 1o, E =0
2 x [372,005] 4 ,2=1
005 T=0_
005 SWB = N (i.e. wide)
[372,005] XRSDM = ON

Verification of the X-ray Command Register status is included
in the science data (Rate Data Block 1, bits 37-43). The register
status is not effective until transferred to the X-ray Execute Register

(readout in Rate Data Block 5, bits 37-43). Transfer always occurs on
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possible states of the two flip-flops. The state of CAL A and CAL B
are readout in bits 3 and 4 respectively of the status word.

5. C 005 X-ray clock (CLK)
C 372 X-ray DATA (DATA)

These two commands are u;ed in combination to serially
load an 8 bit shift register in the datavsystem. Five of the eight
bits are used to establish the X-ray offset value, which is the number
of SPil pulses which will occur between the SPO pulse and the time
when the narrow angle X-ray counter (E7D), which is ~ 1° wide, intersects
the edge of the solar disc. This number will nominally be 104 SP11
pulses corresponding toz%%% x 360 degrees. The offset value is preset
to 88 + M, when M is the 5 bit number entered by CLK and DATA in the
X-ray command and Execute Registers. Of the 3 remaining bits, one is
a spare bit (SP) and is not used but must always be entered,'one controls
thé width of an X-ray sector (SWB=sector width bit), and one controls the
operation of the X-ray sector synchronizing system to provide a self-
check of the X-ray offset value. This last bit is designated XRSDM,.pr

more frequently D for short.

The shift register receives its data input from an input flip-
flop (not part of the shift register). The DATA Command C 372 always
toggles this data input flip-flop from 1 —0, or 0 -1. The state of
this flip-flop is readout in bit 2 of the status word. The CLK command
C 005 clocks data one stage to the right in the shift register, allowing
the state of thebdaCa flip-flop to be entered from the left. C 005 also
resets the data input flip-flop to zero immediately after shifting.

Hence, repeated application of C 0058 will eventually load all eight stages
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for a prescribed number of total S/C spins. The accumulation interval
ends when the number of SPO's counted in a separate spin counter reaches
a‘prescribed number, which depends on bit rate and format in use. This
number was calculated using a lowest possible spin rate of 58.9 RPM to
yeild a maximum live time between telemetry-synchronized transfer pulses.
The SS system thus insures that the sectored rate counters are live for
an exact.integral number of spins.

When SS is off, the SR's are always allowed to count during their
respective 45° intervals, and are always transferred to readout. storage.
Hence, the live times for each 45° interval are not necessarily equal.

SS ON/OFF is controlled by a flip-flop which is toggled by command
C 330. The flip-flop is not reset by power-on and may come on in either
state. The flip-flop status is readout in bit 6 of the status word.

4., C 026 Calibrate Command (CAL)

Two sources of experiment-intermal electrical stimulus
(CAL A and CAL B) are controlled by two flip-flops comnected as a conven-
tional ripple counter. Each flip-flop is comnected to a gate which allows
the 2048 PPR (SPll) pulses to be applied (after appropriate shaping and
amplitude modification) to selected preamp inputs. This creates a known
pattern of coincidence conditions in the rate data and provides PHA of
prescribed pulse amplitudes. The CAL flip-flops (A and B) are both reset
to the "O" state by power on. C 026 is applied to the toggle imput of
flip-flop A, so each successive command toggles A from OFF to ON (0-1)
or ON to OFF (1 = 0). Each 1 = 0 of CAL A toggles CAL B, hence four

successive applications of C 026 are required to cycle through the four
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a 1 =0 transition of the CAL A flip-flop, so that CAL commands C 026

(usually 4 successive commands) 11l normally be used in addition to

C 005 and C 372 when commanding the X-ray system.

B. Analog and Digital Housekeeping Data
The digital housekeeping word is reserved for readout of the
experiment command system status. Each of the various commandable °
functions is.controlled by a separate binary flip-flop which is
toggled (not set or reset) by ground command. If the first bit
readout in time (MSB) 1is designated Bit 1, the status bits repre-~

sent the following information:

=]
~
o]

‘FUNCTION AND COMMAND

Not Used

X-ray DATA (see C372)

Internal Calibrator A ON (C026)

Internal Calibrator B ON (C026)

X-ray Hi Voltage ON (C047)

Sector Synchronizer (SS) ON (C330)

Force Black-out MODE (FBOM) Off (C351)

X-ray Sector Synchronizer Data Mode
(XRSDM) ON (C~005/372)

In all cases, the functions listed above correspond to a logical

oNOTUVEWN - l

1 in the NRZ data (i.e., 0 volts at the interface connector). All
are true logic except Bit 7. -

The fourteen analog voltages ASE7-01 through ASE7-14 are used to
measure temperatures at various locations within E-7, and most of
the output voltages from the low-voltage converter.

Temperature measurements are made with a thermistor-resistor
voltage divider network powered from the E7 and 7.75 volt secondary

voltage. The thermistors are mounted on metal tabs with epoxybonding
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NAME

ASE7-01
ASE7-02
ASE7-03
ASE7-04
ASE7-05
ASE7-06
ASE7-07
ASE7-08
ASE7-14

-12 -

TABLE 1

0359

E7 ANALOG TEMPERATURE MONITORS

FMI-ID

D-42
D-43
D-44
D-45
D-46
D-47
D-48
D-49
D-55

TEMPERATURE MEASURED N

HET(E7A)

VLET2 (E7B2)

Detector Mounting Plate
X-ray Detector (E7D)

VLET-1 (E7B1) Funnel

LET (E7C) Funnel

Electronics (Internal to box)
Base-Plate (Rear)

Base-Plate (Front)
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entered into the appropriate counter(s). Section 2 includes a list )
of all rate coincidence conditions, and figure (Rate Data Format)
shows how this data appears in telemetry.

g The rate counting system includes 52 MOS LSI counters (24 bit

with 12'bit log compressed readout). All unsectored counters are

simultaneously converted to log form and stored for readout immediately
following the occurrence of Rate Line 16 in the rate data. The
sectored counters (when S.S. is on) may be converted to log and stored

at any time during Rate Lines 1-7 upon completion of the spin

synchronized accumulation interval, but not during Lines 8-16., This

prevents transfer in the middle of the Sectored Rate readout sequence.

When S§.S. is off; the sectored rate counters are transferred simul-
taneously with the unsectored.rate counters,
Each of the 52 rate counters (except Rl and R20) are Time shared

(i.e. commutated) among several different rates. The number of

commutator positions is always binary (i.e. 2, 4, or 8), and the position
ID is included in bits 41, 42, and 43 of the 48 bit rate block. The ID
raadout indicates the position of the commutator at the time data was
acquired (i.e. during the previous accumu}ation interval), not the
present position. After completion of the rate readout sequence (Line 16)
fhe commutaées position and all rate counter data is transferred to read-
out storage and the commutators advanced to the next positionm.

PHA Data represents the exact amplitude of the pulses (to one channel
in 1024) from three selected detectors in the HET (E7A) or from LET (E7C)

for a single coﬁmic ray event, Additional tag bits further identify the
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entered into the appropriate counter(s). Section 2 includes a }isc ]
of all rate coincidence conditions, and figure (Rate Data Format)l
shows how this data appears in telemetry.

The rate counting system includes 52 MOS LSI counters (24 bit
with 12 bit log compressed readout). All unsectored counters are
simultaneously converted to log form and stored for readout immediately
following the occurrence of Rate Line 16 in the rate data. The ‘
sectored counters (when $.S. is on) may be converted to log and stored

at-any-time during Rate Lines 1-7 upon completion of the spin

synchronized accumulation interval, but not during Lines 8-16. This

e pebeante

prevents transfer in the middle of the Sectored Rate readout sequence.
When S.S. is off, the sectored rate counters are transferred simul-

taneously with the unsectored.rate counters.

~—

Each of the 52 rate counters (except Rl and R20) are Time shared
(i.e. commutated) among several different rates. The number of: .-:< -
commutator positions is always binary (i.e. 2, 4, or 8), and the position
ID is included in bits 41, 42, and 43 of the 48 bit rate block. -The ID
readout indicates the position of the commutator at the time data was
acquired (i.e. during the previous accumu*ation interval), not the -/
present position. After completion of the rate readout sequence (Line 16)
the commutaées position and all rate coumter data is transferred to read-
out storage and the commutators advanced to the next position.

PHA Data represents the exact amplitude of the pulses (to ome channel
in 1024) from three selected detectors in the HET (E7A) or from LET (E7C)

for a single coémic ray event. Additional tag bits further identify the

\
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particle as to coincidence conditionm, range, direction of arrival
(from sector information), and other parameters of interest. Each
PHA event represents the first coswic ray particle of that type to enter
the teiescope since completion of the last PHA readout ;f that Telescope.
If no particle event occurs, that readout contains zeros. HET and LET |

PHA blocks always alternate with one another in the data.
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IV. Internal Calibration
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E-7 contains two sources of internal electrical stimulation which

are controlled by ground command (CAL A and CAL B, command C 026).

.

There is no automatic cycling associated with these. Each calibrator,

when energized (see description of command C 026), applies test pulses

of known amplitude via a 1.0 picofarad capacitor to the input of the

charge sensitive preamplifiers.

The pulses are generated by SPl1l

(2048 PPR) from the S/C, and hence are coincident in time. A known

data pattern is stimulated for each conbination of CAL A and CAL B

on or off, and Pulse Height Analysis in known channels is initiated. The

rates stinulated and PHA amplitudes for each éxperiment P, F1, and F2

are slightly different, and are shown in the attached tables. Additional

counts from background radioactivity and noise may be added to the stim-

ulus rate of ~ 2048 pulses per second.

Status Word

(octal)
CAL Status

Rates Simulated:

PHA HET A/B/C:
LET A/B/C:

TABLE 3
Stimulus Pattern for 'E7P
X4X X2X
or or
X5X X3X
A on A off
B off B on
R1l R10 a thru g
R4 R1l a,b
R5b R12 a,b
R8a R13 a
R1l4 d,e,f R14 a,b,c,g
R17 b, £ R15 a,b,c
SR1 b R17 a,e
SR2 e,f,g,h R18 a,b,c
SR3 e, f,g,h SR1 c,d
-~ 8R2 a,b,c
SR3 a,b,c
45/55/43 EETRRERS
cmcccnn— 22/32/18

X6X
or
X7X
A on

_B on

Rl

R2 b

R4 b

R5 a,b

R8 b

R10 a thru g
Rl4 a thru g
R16 a,b

R17 a,b,e,f
R19 a,b

SR1 b
45/56/61
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Status Word

(octal)
CAL Status

Rates Simulated:

PHA HET A/B/C:
LET A/B/C:

Status Word

(octal)
CAL Status

Rates Simulated:

PHA HET A/B/C:
LET A/B/C:

-17-

TABLE 4

Stimulus Pattern for E7F1

X4X
or
X5X
A on
‘B off

R10 a thru g
R11 a,b

R12 a,b

R13 a
R14 a
R15 a
R17 a
R18 a
SR1 ¢
-SR2 a
SR3 a

20/30/25

X2X
- or
X3X

" A off

B on

Rl

R4 b

R5 b

R8 a

R14 d,e,f
R17 b,f

SR1 b

SR2 e,f,g,h
SR3 e,f,g,h

9/22/29

TABLE 5

Stimulus Pattern for E7F2

X4X
or

X5X

A on

B off

R10 a thru £

R11l a,b

R12

R13

R14

R15

R17

R18

SR1

SR2

SR3

3]
-
o

O oH O ML HLe
v v v - -
oo [ o
- -
(¢}
-
[+)°]

-
(e N o]
. w
a A

45/39/19

X2X
or
X3X
A off
B on
Rl
R4 b
R5 Db
R8 a
R14 d,e,f
R17 b,f
SR1 b
SR2 e,f,g,h
SR3 e,f,g,h

15/19/25

X6X
or
X7X
A on
B on
R1
R4 b
R5 b
R8 b
R10 a thru g
R14 a thru g
R16 a,b
R17 a,b,e,f
R19 a,b

SRl- b

15/22/29

X6X
or
X7X
A on
B on
Rl -
R4 b
R5 b
R8 b
R10 a thru £

.R14 a thru g

R16 a

R17 a,b,e;£.
R19 a v
SR b .-

15/19/35

6357
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{ODE TABLE

The experiment cycle times and other parameters of interest as

related to S/C bit rate and format is shown on page 36. Since the
' Frne seclor

§ ! c| internal calibrators (CAL A and CAL B) are bulsed at the rate,
‘ i the expected number of counts per sectored rate readout can be
; : E variable by 8 times number of rolls in the accumulation interval.
% Explanation Mode Table :
. Col. 4. 1 PHA block or 1 PHA EDF = 48 bits
1 Rate Data Block or Line= 48 bits
Col. 5. 1 Cycle © 8Rate - Data EDF = 128 Rate Blocks, with
interspersed PHA blocks, e.g. for 4096 Bps -
(5+1)x128 = 768 blocks. (Rate and PHA data)
i Col.10. Cycle time = Frames per Cvcle x 1152
: . BM
Col.1ll. Chosen accumulation interval for SR counters in rolls
Col.12. Counts per Readout = Accumulation interval x 2042
c 8 d

: since the interval calibrators are pulsing at the fine
; sector rate. One SR counter is only counting during 1/8 of
; a roll or during one 45° sector.

1 EDMF = 1 Cycle = 1 Experiment Data Main Frame

s s
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EXP. 7

"Page: 2
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0370

EXPERIMENT DATA FRAME

bl

The length of one DATA BLOCK is 48 bits (Nr.1-48) for
RATE DATA and

PULSE HIGH DATA (PHA-Data)

The length of one EDF for '
RATE DATA is 8x16 = 128 Rate Blocks
The layout of 1x16 Rate Blocks
(= 1"SUPERBLOCK") is shown on TABLE 1.

The length of one EDF for
PULSE HIGH DATA is identical with
one Data Block (layout on TABLE 2)

The PHA-Data are interspersed automatically between
the Rate Data Blocks in FM 1,2,3,5, in a defined ratio.
(see TABLE 4).

ATTENTION: Before interpretation the EDF has to
be inverted.
All foliowing,information is valid for
the inverted EDF.
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LAYOUT OF ONE PULSE HIGH DATA BLOCK
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; ~ EXP. 7. TABLE 3 (}3’;5
Co 3 L Page - 5-
N3 ? DS 3 DS Iine-jio., | DS 2 DS 3TDS & Lin~-Nr.
1 _+) (@) SR 1_A 0 0 0 )
2 A ‘o . B 1 0 0 3
B 1 : C 0 1 0 .
3 A o . D 1 1 0 .
B 1- SR 2 A 0 0 0
4 oA 0 B 1 0 0 ;
B 1 ¢ 0 1 0
5 A 0 D 1 1 0 ;
B 1 E 0 0 1
6% 0 F 1 0 1
B 1 G 0 1 1 .
T A 0 H 1 1 1 i
B 1 ‘ SR 3 A 0 0 0 K
8 A: 0 : B 1 0 0 i
Bl 1 c 0 1 0
G A’ 0 D 1 1 0
- 1 E 0. 0 1
1o A 0 0 ) F 1 0 1
: LSB_ |(see Ri4) | mSB G 0 1 1
1 1 H 1 1 1

18

19

H 1
A 0
B 1

12 A 0
B 1

13 A 0
B 1

14 4 0 0 0
B 1 0 0
c 0 1 0
D 1 1 0
E 0 0 i
F 1 0 1
G 0 1 1
H 1 1 1

15 A 0 0
B 1 0
C 0 1
D 1 1

16 A 0 0
B 1 0
c 0 1
D 1 1

17 A 0 0 0
B 1 0 0
c 0 1 0
D 1 1 0
E 0 0 1
F 1 0 1
G 0 1 i
H 1 1 1
A 0 0
B 1 0
c 0. 1
D 1 1
A 0 0
B 1 0
c 0 1
U ‘ 1

—

20

USXR

TABLE 3: Commutstor
Positions

+) BLANKS indicate:
NOT relevant bits,
can be "0" or "1".

DS2-Dsh for all unsectored Rates
R1 - R20 are located in lines
2, 3, 4, 6, T and 8.

Throughout one Superblock these
lines contain the same bit pattern
repeated 5 times. '

At least 3 out of the 6 have to
be identical. :

DS2-DSk for all sectored Rates
SR1-SR3 are located in lines

9 - 16 and also repeateéd 5 times
in one superblock.

3 out of 6 have to be identical.
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‘EXP. 7 '+ TABLE & Page: - 6 -
0372
B ORI A - N = et e s -
}T , o RRHT\O .
| RavR | FORNEY din THR INTA TLOCKS 1+ RATE DITH - BLodk
4096 5 - 5.1 _
2048 1 - 5.1 - ]
1024 1 | - 3:1
312 1 - 1:1
512 2 - EYS R
256 2 - 1:1
128 2 - 1:1
6 2/3 - 1:1
32y 3 - 1:1
16 3 - 1:1
8 3 = 1:1 _
8 3 B/0 0:1

Tablg 4: TRANSMISSION-RATIO OF PHA DATA TO RATE

DATA
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HEtws D TAGS

particle penetrated and other non-related housekeeping bits.

The tag bit aaoignmentc for HET and LET PHA data blocks is as fol-

lows:
DATA CONTENTS
Tag Bit HET (Bit 47=0) LET (Bit 47=1)
o '
\‘?\\ T3 Sector ID (2%) Sector ID (2!)
T4 Sector ID (2 ) Sector ID (2 )
T5 Sector ID (2 ) Sector ID (2°)
T6 ~ Event Type Code (2}) Event Type Code
T7 Event Type Code (2°) Priority
T8 CII Range B42
T9 Priority Rank Bit S1 Al
T10 Priority Rank Bit S2 - Ak3
T11 Y Ray Mem. R/O Enable  Ak2
6“ T12 Y Ray ID , Y Ray ID

Each PHA data word specifies the amplitude of the pulse in a specific"

detector as indicated below:

PHA Data Word HET (E7a) LET (E7c
Word 1 A when H Tag T6 = 1
cirzt " " "=0 DI
Word 2 B DII
Word 3 : CI+CII E ; o

The event type code (2 bits for HET, 1 bit for LET) specifies which of

several coincidence conditions initiated the analysis. HET Tag T-6 is
essentially an inverted CIII penetration indicator; when HT-6=0, the particle
penetrated through the stack to CIII and the.associated HET PHA Woré 1
contains the amplitude of CIII. If HT-6=1l, Ehe particle did not penetrate

to CIII (whose\output is therefore zero) andiPHA Word 1 contains the amplitude
of detector A. LET-Tag T-6 is also a penetration indicator,‘but inéludes'

amplitude teqhirements as well. If LET-Tag T-6=1, the summation DI+DII+1.6E

#45 - Bu3

- readout in HK
#47 first cut Bik ‘
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Appendix A - Helios 1 and 2 Hardware

This Appendix was taken from the "User's Manual for the
Helios Spacecraft" and describes the Cosmic Ray Experiment

Hardware.
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EXPERIMENT DESCRIPTION

I. Physics of the Experiment 03 é 4
The E7 charged particle experiment consists of 3 sensor systems

for the measurement of charged particles (E7A, E7B and E7C), plu; a-

gas proportional counter (E7D) which predominantly responds to X-ray
- photons in the eneféy range 2 to 8 KeV, The charged particle detector
' (2Kt S K -
systems are made up of from 4 to 7 silicon diodes operated with a reverse
bias adequate to fully deplete the diodes. If a charged particle passes
through a diode, ionization along the path through the detector results in
hole—eiectron pairs being‘formed along this path. The applied electric
field (detector bias voltage) causes the charge to be’swept up, forming
a charge pulse which is then accurately méasured by the electroﬁics.

In the most usual case, several deﬁectors will be penetrated by
the charged particle, so that a particula?revent is”;suallywcharacterized
by several specific energy losses plus a range measurement. From ground
calibration, one is able then to relate this information to an element
or isotope of an element at a precise energy. Figure 1 summarizes the
response of experiment E7 as a function of energyzgnd charge. Positive
‘lons are well covered through Neon (Z=10). The experiment measures the
time history, energy spectra and angular distribution of these particles.

The gas proportional counter really is two independant counters
sharing one pressure vessel. Thé primary X-ray data is obtained through
a8 very narrow collimator (0.2865°). Using on-board electronics, one
can accumulate data in 8 sections of 0.17° or 0.34° centered on the sun.

Since the sun subtends an angle of Vv 0.5° at launch and ~v 1.7° at 0.3 AU,

Such a system allows us to crudely monitor and locate sources of solar
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activity, even on the side of the sun not visible from earth.

The second aperature of the proportional counter is viewed by
means of a 53° collimator which is also covered by two aluminized kapton
foils. These foils prevent the entrance of low energy X-rays, and this
counter is used to monitor detector background, as well as low energy solar

electrons. This data is sectored 8 times with respect to 360° of space-

craft rotation.
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11. Hardware Description

A. Mechanical Configuration.

Figure 2 gives top and side views of the experiment, including
the outer wall of the spacecraft, through which the sensors view.\ E7A 1is
the high energy telescope (HET}, a nuclear particle telescope with pro-
per response and operation for particles entering through either the front
or rear conical field of view. Thus, of necessity, E7A is mounted in a
small box protruding from the main spaéecraft wall in the +X direction.

E7B or the very low energy telescope (LET-2) actually consists -
of two identical sensor systems with 30° conical field of views. These
sensors are tilted 20° above and below the equatorial plane containing
the sun as shown in the side view. As a result, the éun is not able to
illuminate the first sensor of E7B; we do not require a thermal foil o§er
E7B; and thus we may measure very low energy protoﬁéﬂand alﬁha particles.

E7C is the low energy telescope 1 (LET-1) with a response inter-
mediate between E7A and E7B. This telescope has a conical field of view
of 50° which is covered by a 6.4 micron foil'of aluminized Kapton. The
gas proportional counter is directly beside E7C and has already been
adequately described. The rectangular electronics box is immediately

" inboard of the various detector assemblies.

B. E7A Sensor System
The E7A sensor system is shown schematically in Figure 3.
Charge pulses are converted to voltage pulses; shaped and amplified as
necessary; and if the proper logic conditions are satisfied, the proper

linear gates are opened and the pulse height is digitized to 10 bits.
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A number of tag bits are also necessary to completely describe the event.
At the bit rates to be expected, the experiment will often only be sampling
the solar and galactic cosmic ray fluxes in the pulse height analysis
(PHA) mode. In addition, several rates are noted in Figure 3 which are
routinely monitored for rapid time histories, normalization; of the PHA
. data and angular distributions. E7A also contains a rolling priority
system which enables the emphasis of rare events in the data. Figure 4
shows the E7A sensor system in more detail, particularly the logical
and physical definitions of the E7A rates which will be described fur:

ther later in this document.

C. E7B Sensor System
Figure 5 outlines the E7B sensor system. In this relatively
simple system charge pulsgs are converted to voltage pulses, ampliifzed
and shaped, and presented to a series of 4-level integral analyzers
(4-step, programmable threshold discriminators). A large number of ! -
gical rates are formed (R15, R16, R17, SR2a and SR2b) and commutated as

detailed in the logic equations in Figure 5.

D. E7C Sensor Systems
The E7C system is shown in Figure 6 and in many ways is a simple
version of E7A. Particle entry is possible only through the front field
of view (F events are always logically excluded) and the condition for
PHA analysis is D1 Dz'f, and the output pulses from Dl’ D2 and E are
pulse height analyzed to 10 *its accuracy. The various tag bits are

identified on the figure as -:il as the various rates which are monitored.

Figure 7 shows the E7C system with a higher level of detail, including
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an 8-level intergral analyzer monitoring low energy protons and alpha

particles in D,

E. The E7D Proportional Counter System
In this detector system the pulses‘are amplified, and those
,corresponding to 2 to 8 KeV deposited in the detectors are‘'selected
and counted. Events from the narrow angle collimator are commutated
into 8 counters corresponding to 8 narrow strips centered on the sun,
while those events from the wide collimator window are counted in the

unsectored X-ray counters (USXR).

F. Commands and Housekeeping Data
This area of discussion is rather involved and is discussed

in some detail in the next chapter.
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III. Functional Description

A, Commands
1. C 047 High Voltage ON/OFF (HiV.)

A separate 12 volt to 1700 volt DC converter provides high
voltage to the X-ray proportional counter (E7D). The 12 volt input is
energized through a transistor switch controlled by a flip-flop in the
data system. The state of the flip-flop is reset to "OY = OFF when power is
first applied to the experiment. Commands C 047 are applied to the
clock input, hence each command reéeived toggles the control flip flop
from its present state to the complement. The High Voltage supply may
be turned either on or off by successive applications of this command.
The state of the flip flop is readout in bit 5 of the status word
(bit 1 is MSB).

2. C 351 Force Black-Out Mode (FROM)

When the S/C is in the Black-Out Mode (as determined by DM
bit 3, i.e. DM 4, 5, 7) the experiment data system deletes all PHA data
from the science output data stream. Since this ordinarily happens only
at 8 BPS, the FBOM command was included in the.experiment to permit
checkout of this mode of operation in the S/C at any bit rate, and also
to provide more rapid operation of the experiment through its complete
data sequence (EDF) at all bit rates. A single flip-flop in the data
system determines whether or not E-7 is in the BOM. This flip-flop is
not reset when power is applied, and hence may come on in either state.
Whenever DM bit 3 is a "1" indicating DM 4, 5, or 7 the flip-flop is

reset, forcing E-7 into BOM operation. During DM-4, 5, 7, the flip-flop
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is forced to the "O" state, and command C 351 has no effect since Ltlis )
applied at the toggle input. The flip-flop wili remain in the "0" state
forever, even after the S/C returns to.a non-blackout data moﬁe:.uﬁless
a C 351 command is applied to toggle the flip-flop back to the "1" state.
When in DM 0, 1, 2, or 3, E-7 may be commanded 1hto or out of the FBOM
. by successive applications of C 351.’ The state of the FBOM flip-flog
is readout in bit 7 of the status word.
3. C 330 Sector Synchronizer ON/OFF (SS)
The data system includes three sets of eight counters each

(SR1, SR2, and SR3)»for accumulating sectored rate data. The accumulation
interval, or "live-time," may be determined by either the read-out cycle
(i.e. synchronized to telemetry), or by the sectoring signals SPO and
SP11 & 512. Each counter consists of a 24 bit binary counter, a log
compressor, and a 12 bit storage register for data readout in a single
large-scale-integrated circuit flatpack, as described in a previous
section. Application of a "transfer" pulse (which is ﬁlways telemetry
synchronous) closes an input gate so that no more counts may be accumulated,
and initiates the log compression routine thch lasts < 5 ms. The
compressed data is stored in the 12 bit outpyt register. Additional
input gating insures that no input counts are applied except during a
specified 45° (1/8 revolution) interwval, for each of the 24 counters,

When SS in ON, the live time always begins on the first SPO after
a transfer pulse. During the first 1/8 revolution, pulses to be counted
are applied to SR1-1, SR2-2, and SR3-2, etc. This process continues,

with all 3 SR inputs being steered to the appropriate l-of-8 counters,



Ul
for a prescribed number of total S/C spins. The accumulation interval
ends when the number of SPO's counted in a separate spin counter reaches
a‘prescribed number, which depends on bit rate and format in use. This
number was calculated using a lowest possible spin rate of 58.9 RPM to
yeild a maximum live time between telemetry-synchronized transfer pulses.
The SS system thus insures that the sectored rate counters are live for
an exact.integral number of spins.

When SS is off, the SR's are always allowed to count during their
respective 45° intervals, and are always tramsferred to readout. storage.
Hence, the live times for each 45° interval are not necessarily equal.

SS ON/OFF is controlled by a flip-flop which is toggled by command
C 330. The flip-flop is not reset by power-on and may come on in either
state, The flip-flop status is readout in bit 6 of the status word.

4, C 026 Calibrate Command (CAL)

Two sources of experiment-intermal electrical stimulus
(CAL A and CAL B) are controlled by two flip-flops connected as a cocu...i-
tional ripple counter. Each flip-flop is connected to a gate which allows
the 2048 PPR (SPI}) pulses to be applied (after appropriate shaping and
amplitude modification) to selected preamp inputs. This creates a known
pattern of coincidence conditions in the rate data and provides PHA of
prescribed pulse amplitudes. The CAL flip-flops (A and B) are both reset
to the "O'" state by power on. C 026 is applied to the toggle input of
flip-flop A, so each successive command toggles A from OFF to ON (0 - 1)
or ON to OFF (1 = 0). Each 1 = 0 of CAL A toggles CAL B, hence four

successive applications of C 026 are required to cvecle through the four
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possible states of the two flip-flops. The state of CAL A and CAL B

-~y

® B

are readout in bits 3 and 4 respectively of the status word.

5. C 005 X-ray clock (CLK)
C 372 X-ray DATA (DATA)

These two commands are used in combination to serially \I
load an 8 bit shift register in the data system. Five of the eight
‘bits are used to establish the X-ray offset value,'which is the number *

of SP11 pulses which will occur between the SPO pulse and the time

when the narrow angle X-ray counter (E7D), ﬁhich is ~ 1° wide, intersects
the edge of the solar disc. This number will nominally be 104 SP11
pulses corresponding t°2%§§ x 360 degrees. The offset value is preset

to 88 + M, when M is the 5 bit numbér entered by CLK and DATA in the
X-ray command and Execute Registers. Of the 3 remaining bits, ome is

a spare bit (SP) and is not used but must always be entered, one controls
th; width of an X-ray sector (SﬁB=sector width bit), and one controls the
operation of the X-ray sector synchronizing system to provide a self-
check of the X-ray offset value. This last bit is designated XRSDM,vor

more frequently D for short.

The shift register receives its data input from an input flip-
flop (not part of the shift register). The DATA Command C 372 always
toggles this data input flip-flop from 1 =0, or 0 -1. The state of
- this flip-flop is readout in bit 2 of the status word. The CLK command
C 005 clocks data one stage to the right in the shift register, allowing
the state of the data flip-flop to be entered from the left. C 005 also
resets the data input flip-flop to zero immediately after shifting.

Hence, repeated application of C 0058 will eventually load all eight stages

A-10
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of the X-ray command register with zeros. Whenever a "1" is to be
entered, a DATA command C 372 will toggle the input flip-flop to "1"
and the next CLK command then enters the "1". This sequence designated
[372, 005] in the example to follow. Bits are entered in the order
16, 8, 4, 2, T, N (SWB = Narrow = 1), D (XRSDM). If the N bit is entered
as a '"0", the result is a wide sector, which is designated W in the
example below. The X-ray offset value is entered in complement form,
i.e. entering a "0" causes that binary weight to be included in the total
offset value.

To set up the X-ray command register ip the state 25 WD, "0" should
be entered in the Ig, 8 and 1 bits to establish M=25, a 0" in the SWB
bit establishes wide sectors, and a "1" in the XRSDM bit sets the internal
self check mode On (D). When starting a sequence of CLK and DATA commahds,
it is useful, but not necessary, to always send an extra CLK command to

ensure that the data input flip-flop is reset to "0". Verification of

the flip-flop state is thus not necessary. The sequence of commands

will then be:

005 ~ reset input flip-flop
2x005 =I5, B=0
2 x [372,005] 4 , 2 =1
005 T=0_ |
005 SWB = N (i.e. wide)
[372,005] XRSDM = ON

Verification of the X-ray Command Register status is included
in the science data (Rate Data Block 1, hits 37-43). The register
status is not effective until transferred to the X-ray Execute Register

(readout in Rate Data Block 5, bits 37-43). Transfer always occurs on
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a 1 —0 transition of the CAL A flip-flop, so that CAL commands C 026
(usually 4 successive commands) 1ll normally be used in addition to

C 005 and C 372 when commanding the X-ray system.

B. Analog and Digital Housekeeping Data
The digital housekeeping word is reserved for readout of the
experiment command system status. Each of the various commandable °
functions is controlled by a separate binary flip-flop which is
toggled (not set or reset)lby ground command. If the first bit
readout in time (MSB) is designated Bit 1, the status bits repre-

sent the following information:

BIT ‘'FUNCTION AND COMMAND
1 Not Used
2 X-ray DATA (see C372)
3 Internal Calibrator A ON (C026)
4 Internal Calibrator B ON (C026)
5 X~-ray Hi Voltage ON (C047)
6 Sector Synchronizer (SS) ON (C330)
7 Force Black-out MODE (FBOM) Off (C351)
8 X-ray Sector Synchronizer Data Mode

(XRSDM) ON (C-005/372)

In all cases, the functions listed above correspond to a logical
1 in the NRZ data (i.e., 0 volts at the interface comnector). All
are true logic except Bit 7. .

The fourteen analog voltages ASE7-01 through ASE7-14 are used to
measure temperatures at various locations within E-7, and most of
tge output voltages from the 1ow—vcitage converter.

Temperature measurements are made with a thermistor-resistor

voltage divider network powered from the E7 and 7.75 volt secondary

voltage. The thermistors are mounted on metal tabs with epoxybonding




NAME

ASE7-01
ASE7-02
ASE7-03
ASE7-04
ASE?7-05
ASE7-06
ASE7-07
ASE7-08
ASE7-14

- 12 -

TABLE 1

E7 ANALOG TEMPERATURE MONITORS

FMI-ID

D-42
D-43
D-44
D-45
D-46
D-47
D-48
D-49
D-55

TEMPERATURE MEASURED

HET(E7A)

VLET2 (E7B2)

Detector Mounting Plate
X-ray Detector (E7D)

VLET-1 (E7B1) Funnel

LET (E7C) Funnel

Electronics (Internal to box)
Base-Plate (Rear)

Base-Plate (Front)

L
-]
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agent within a heat-shrinkable tube. The metal ta
for attaching with machine screws.
Conversion relationship from temperature to
T=50 - 17.5 V-ou£

where T is degrees centigrade and V-out is the an

by the S/C A-D converter. TIdentification of channel and thermistor

location.is shown in Table 1 and Figure

The power supply voltages are monitored directly using only a
resistor divider network to bring the output voltége within the 0-5.0
volt range. Conversion relationship between telemetered voltage
(V-out) at the interface and actual output voltage from the power
supply by being monitored is different for each voltage and is shown

in the table below.

TABLE 2
VOLTAGE
NAME FMT-ID MONTTORED CONVERSION
ASE7-09 D-50 +12V V=2.62 V out
ASE7-10 D-51 +6V(digital) V=1.56 V out
ASE7-11 D-52 +6V(analog) V=1.56 V out
ASE7-12 D-53 +7.75V v=1.90 V out

ASE7-13 D-54 +4.7V V=YV out

C. Data Collection
The E7 Cosmic Ray Experiment provides two distinct types of
dat; in the science output: Rate Data and Pulse-height Analysis (PHA)
Data.
Rate Data represents the total number of cosmic ray particles
passing through a detector assembly (telescope) during an accumulation
interval. Each particle is categorized by the amplitude and coincidence

characteristics of the signal from various detectors, and a count is

A-14




entered into the appropriate counter(s). Section 2 includes a list
of all rate coincidence conditions, aﬁd figure (Rate Data Format)
shows how this data appears in telemetry.

The rate counting system includes 52 MOS LSI counters (24 bit
with 12 bit log compressed readout). All unsectored counters are
simultaneously converted to log form and stored for readout immediately
following the occurrence of Rate Line 16 in the rate data. The ‘
sectored counters (when S.S. is on) may be converted to log and stored
at any time during Rate Lines 1-7 upon completion of the spin
synchronized accumulation interval, but not during Lines 8-16. This
preven?s transfer in the middle of the'Sectored Rate readout sequence.
When S.S. is off; the sectored rate counters are transferred simul-
taneously with the unsectored.rate counters,

Each of the 52 rate counters (except'Rl and R20) are Time shared
(i.e. commutated) among several different rates. The number of
commutator positions is always binary (i.e. 2, 4, or 8), and the position
ID is included in bits 41, 42, and 43 of the 48 bit rate block. The ID
réadout indicates the position of the commutator at the time data was
acquired (i.e. during ;he previous accumu}ation interval), not the
present position. After completion of the rate readout sequence (Line 16)
the commutates position and all rate counter data is transferred to read-
out storage and the commutators advanced to the next positionm.

PHA Data represents the exact amplitude of the pulses (to one channel
in 1024) from three selected detectors in the HET (E7A) or from LET (E7C)

for a single coémic ray event. Additional tag bits further identify the

A-15
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particle as to coincidence condition, range, direction of arrival
(from sector information), and other parameters of interest. Each

PHA event represents the first cosmic ray particle of that type to enter

; the telescope since completion of the last PHA readout of that Telescope.

If no particle event occurs, that readout contains zeros. HET and LET

PHA blocks always alternate with one another in the data.




-16-

£
QJ\J

03

IV. Internal Calibration

E-7 contains two sources of internal electrical stimulation which
are controlled by ground command (CAL A and CAL B, command C 026).
There is no automatic cycling associated with these, Eaéh caiibrator,
when energized (see description of command C 026), applies test pulses
of known amplitude via a 1.0 picofarad capacitor to the input of the
charge sensitive preamplifiers, The pulses are generated by SPl1
(2048 PPR) from the §/C, and hence are coincident in time. A known
data pattern is stimulated for each conbination of CAL A and CAL B
on or off, and Pulse Height Analysis in known channels is initiated. The
rates stinulated and PHA amplitudes for each ekperiment P, Fl, and F2
are'slightly‘different, and are shown in the attached tables. Additional

counts from background radioactivity and noise may be added to the stim-

ulus rate of ~ 2048 pulses per second.

TABLE 3
Stimulus Pattern for E7P
Status Word X4X X2x X6X
or or or
(octal) X5X X3X - X7X
CAL status A on A off A on
B off B on B on
Rates Simulated: R1 R10 a thru g Rl
R4 R1l1l a,b R2 b
R5b R12 a,b R4 b
R8a R13 a R5 a,b
R14 d,e,f R14 a,b,c,g R8 b
R17 b, f R15 a,b,c R10 a thru g
SR1 b R17 a,e R14 a thru g
SR2 e, f,g,h R18 a,b,c R16 a,b
SR3 e, f,g,h SR1 c,d R17 a,b,e,f
" SR2 a,b,c R19 a,b
SR3 a,b,c SR1 b
PHA HET A/B/C:  45/55/43 Cetemeea 45/56/61
LET A/B/C:  ==cece-a 22/32/18  emceaas




Status Word

(octal)
CAL Status

Rates Simulated:

PHA HET A/B/C:
1ET A/B/C:

Status Word

(octal)
CAL Status

Rates Simulated:

PHA HET A/B/C:
LET A/B/C:

Stimulus

X4X
or
X5X
A on
B off

R10
R11
R12
R13
R14
R15
R17
R18
SR1
SR2
SR3

hru g

oot

v

Mmoo PHLPBHPH LD

20/30/25
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TABLE 4
Pattern for E7F1

X2X
or
X3X
A off
B on

R1

R4 b

R5 b

R8 a

R14 d,e,f
R17 b,f

SR1 b

SR2 e,f,g,h
SR3 e,f,g,h

9/22/29

TABLE 5

Stimulus Pattern for E7F2

X4X

or
X5X
A on
B off
R10 a thru f
R11l a,b
R12 a,b
R13 a
R1l4 a,b,c,g
R15 a
R17 a
R18 a
SR1 ¢,
SR2 a
SR3 a

45/39/19

X2X
or
X3X
A off
B on
Rl
R4 b
R5 b
R8 a
R14 d,e,f
R17 b, £
SR1 b
SR2 e,f,g,h
SR3 e,f,g,h

15/19/25

6357

X6X
or
X7X
A on .
B on
R1
R4 b
R5 b
R8 b
R10 a thru g
R14 a thru g
R16 a,b
R17 a,b,e,f
R19 a,b
SR1 b

X6X
or
X7X
A on
B on
Rl
R4 b
R5 b
R8 b
R10 a thru £
Rl4 a thru g
R16 a
R17 a,b,e,f
R19 a
SR1 b

15/19/35
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Appendix B - Helios 1 and 2 Mode Table

This Appendix was taken from the "User's Manual for the
Helios Spacecraft" and describes the amount of rates and PHA

data which are taken in various spacecraft telemetry modes.



Table 1:.Rate Counter and the Corresponding Coincidence/Anti-coincidence Rates
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MODE TABLE

The experiment cycle times and other parameters of interest as

related to S/C bit rate and format is shown on page 36. Since the
fine seclor

l ¢| internal calibrators (CAL A and CAL B) are bulsed at the rate,
| the expected number of counts per sectored rate readout can be
{ variable by 8 times number of rolls in the accumulation interval.
Explanation Mode Table : :
Col. 4. 1 PHA block or 1 PHA EDF = 48 bits
1 Rate Data Block or Line= 48 bits
Col. 5. 1 Cycle £ 8Rate - Data EDF & 128 Rate Blocks, with
interspersed PHA blocks, e.g. for 4096 Bps -
(5+1)x128 = 768 blocks. (Rate and PHA data)
Col.10. Cycle time = Frames per Cycle x 1152
BM
Col.l1l. Chosen accumulatipn interval for SR counters in rolls
Col.12. Counts per Readout = Accumulation interval x 2042
¢ 8 f

since the interval calibrators are pulsing at the fine
sector rate. One SR counter is only counting during 1/8 of
a roll or during one 45° sector.

1

1 EDMF 1 Cycle 2 1 Experiment Data Main Frame
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Appendix C - The Helios 1 and 2
Spacecraft Data Collection System
for Rates and PHA Data
This Appendix consists of a document prepared by D.

Stillwell and R. Joyce in 1973, which describes the rates
and PHA spacecraft data collection systems for Helios 1 and
2. Information on the Helios experimental data record and
orbit/altitude tape formats used by the experimenters can be

found in Reference 6.
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The &5rC Cosamic Rz Zxperiment on Helics A/B outpu‘- zinor f{rzzms

data of two bzsic types, referred to as Rate Data and PHA :zta, Raze

data 1s simply e 12 bit >inary nuzber, packed four numbers to a block
whlch Tatresaents the toizl number of times par accumulation interval

that siznzls exceeding specified zmplitudes Zrom onme or ==-: detectors

in each seasor array (tzlescope) occurred in coincidence. IThese rate

Fh

events ara cdunted (acc::ulated) in a 24 bit counter fa: & pariod o

time dependent on bit rzte and mode of S/C operatlon in uss. Prior to

]
(P

transmission, datz froz zach 24 bit counter is compresseé == 12 bics

by converting the number to its logarithm., After receipt = rate data
on the zround, the log iz each 12 bit rate word is convercz3 back to

its integs

e

equivalent s=d divided by the length of the zcewx—mlation

(o]

interval to yield counts per unit time,

PH: ézta represents the digitized amplitude of each oI three

specifiec detector signzls appearing in coincidence. The Z:lse Height

Analyzer resolves the acziitude oI each pulss into one par:z in 1022 s

(10 bits), Eech ampll ule is transmitted in binary form es 12 bit
. &

.
word., Fach PHA readout is a2 quasi-r ndomly selected ceingizZance event

I

during the accumulation incerval and the data represents ==z amplitucas

of the three detagtor sizmzls rather than thz number o£’6"°—‘° er unit
' . i ‘pl

ey % -

time. Fach PHA evcﬂt is packed in ome 48 bit block.

~ ‘ R 3

The vatic of PHA detz to Tate data is dependent upon thz S/C =ode

and bit rzte in use. Tnz readout format is not necessarily synchronou:s E-

(82
[
et
o
[
2
xl

with tihe =odulo-72 major _came sequence. Hence, each 48

contains ilantifying bits which uniquely identify the typs znd sourc-




-2-

of cata in that ‘bicck. At hish bit rates (4096 arnd 2048 bps.) the
ratio of PHA czta tc rate datz can be as high as 7 to 1 (i.e. 7 each

48 bit PHA blocks for each 48 bit rate biock). At 1024 through 256 bps, E?—

the ratio is 3:1.. At still Iswer bit rates the ratio drops to 1l:1 and
at the lowest bit rates as weil as blackout model, all PHA data and . ﬁj
selected rate data is exclucsi from readout. -

Rate Data Forcz=zt

Rate data is peacked in i3 bit blocks as shown below. All rate data

is ordered most sigrificant bit (MSB) first in time and the ID bits are

.

ordered LSB first. The bits zre numbered in the order they appear in

P

—
time, and have the following cfgnificahgg%
48 Always a "1" f:r rate data, always a "0" _
for PEA datz S 4 -
44-47 A;B,C,D are 4 four bits from a modulo-16 ' )

counter (A=MS3,, specifying one of 16 possible
"lines" of rat:z data. Each line contains
.3 1/3 rate worzs, or 3 words and & discreet bits.

41-43 DS2 t! gh DSL are discrete identifying bits
' which specify tie commutator position for each
of the rate we-ds in that block. i .

37-40  The 4 bits are sither DS bits or rate data bits
as specified by the line number (bits 44-47).
See Figure 2. Zour rate counters are readout, in
lires 2-4, 6-8, 10-12, and 14-16.

25-36 All 12 bits of word 2 of the specified line.

13-24  All 12 bits of word 3 of the specified line. ;
| | K

1-12 All 12 bits of word 4 of the specified line. . Ta

\

The 12 rate data bits are designated X1, X2, X3, . . . X7, Cl,

€2, . . . C5 arnd represent the trué binary log of the number of counts

PN

LA a8 1B madhe N i

o'

W
e

1
J
)
¢
’
i
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+4e bits of the characterist.:, ‘ .-
fach 48 tit tlock conteizns three complete rate words (woris %,
I, and 2) and either 1/3 of e-other,rate word (word 1) or discréet

tizs. When word nuzber is ccztined with line number, omne of <8 rate
ccunters is specified in worés 4, 3, or 2. Word 1 is distributed

through 3 lines, herce 5 cons:zcutive lines are required to read out

-

z

ezch word 1. There zre % adiitional counter readout in lines 1 through
16. The total number ci race counters is thus 48 plus 4, or 52.

Each counter zav be commutated through 1, 2, 4, or 8 different coincidence

ccndition§>or, in the case oI sectored counters, may also be associated

i
N ;=0

[y
with only Pne %25° increment z: the S/C spins. Commutation levels are -

stecified in the discreet bitz DS2 through DS8.

Hence, eacii individual

[}

cincidence rate can be uniquely specified

c=lv by the cocbinaticn of 1lize number, word nucber, and commutation
A : .

level. There z2re 230 such unique rates. In the ground computer, each

-

cust be extracted from the da:a.cbnverted to integer form, and summed
Qith previous readouts of the sazme rate to maintain a running tctal;-
At the completior of a srecified accumulation interval, the sum—ed M
nuber of counts in each rate location is divided by the.accumula§ioq
“interval to vield counts per umit time.
Convers:icr from the logzrithm to the integer number may be
accomplished as follows. Attzched is a drawing of the "MARS" bug,
drawing GE-1154-047. This is the electrical performance specification
for the accurulator and log q:mpression used in all 52 rate counter

rositions of the GSFC Experiment. Equation III defines the log and {
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- -

L et e
- el

gives the ar ctic relaticnship that may be used for conversion.

However, it Is suggzested that simply reversing the compression schece

will provide ex con

trenmely rapid version with very few instructionms.

-
(.

Refer to the cption 1 legic diagraa (upper leit). The A reg is

2 2% bit birerr counter which counts input pulses when permitted by the

F and L_ furc:zions.

o The rese: condition of this register is all "1l's, .

hence the firs: pulse countec produces all "QO"s, the second produces

10000000, étc. &t the end of an accumulation‘interval, the log

compressor shifts right the A reg until a "1" appears in the MSB. The

4

rext 7 bits, nct including the MSB, which is alwavs a. "1", are read out

as X1 - X7,

av--‘

et

the number of ghifts is read out as Cl - C5.
To convert a log back tc feal, fifst replace the most significant

"1" of the mantissa lost durirg readout, and then shift the appropriate
nuzber of shifts .as read out in Cl - C5. Then add 1 to aécount for the
reset conditicn of the A reg. For example, after 6 counts the A reg
contains 101C0C . . . (total cf 24 bits). LSB is in the left. There
are 21 leading zeros on the right‘;o be shifted'out of the wéy until A3
appears at the end of the shiZt registér. ‘X1 - X7Awi11 ;ead 0000010(1), .
wnere the "1" in A3 which was list is shown in parentheses.:.SI - C5
will contair 21 in binary. Tc re-convert: |
(1) Shift left X1 - X7 ornce, adding the ?1” which was lost.
1 Now X1 - X7 - 000010i. | S
(2) shift left 21 times, entering 21 zeros from the right.

We now h§¥e40000101 plus 21 zeros: | :
0000101

\

000 . 0

21

e
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(3) Truzzase from che -eoze to leave 24 places, right justified,
inclzding the <l zzr>s. Certents of the A reg has no: hee-

resisred., 133 is s-:11 on the left.

(4) Acc - =a give Clli:: + + « , the binar: equivalent of 6,

All the z:ove wze cornz ceferencing the bit field as it appears

in the drawi=z:. Towever, curinz readout the bits are reversed sa tha:

they are reaZ :ut Cifferszn:ilr and hence will apgear in core differently,

For 6 input c::ﬁts, reacsu: is (5, C4, C3. .., Cl, X7, %6 . . . xl.

C5 through C1 {zhe chea cfs:istic) will contain 21, or 11001 (SB first).

X7 through XI <: the TEntlsss

~1

nd contdins 0100C9G (X7 is on the le:ft)

m

The readout cof zhe La*e word thus appears in Telcnetry as
| 11&:10100000
To convert:
(1) shif: right couk:s (i.e., so that the mzntissa ié entered
intc zzother rezistzr and saved) seven :imés-entering 0's
fror =-e left.- Inls separates the chara;teristic and theA

mantissa, leaving tze cnaracterlstic rizht justlfled and

 the zzztissa lef- justified in two adjacent words. S "

(2) Shift right the :'t-vssa once, entering "1" from the left,
The ceztissa is new 101006 « « . for the reméinder'of the
coap:tsr word fielg, ‘

(3) shift -ight again,‘-»terlng 0's from the left, the number
of tirss indicated iz the characteristic, | A

(4) shift right agEIP te *1ght justify the 24 bit reconstructed

| field,-n the cemputer word. This number of shifts is thev
co:pu‘er word len"‘h minus 24 The rate word is néw in
integer form. . |

L e

BN

"
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(5 Aid.l “o the shiftgi word, aﬁd thé result_is the biraz:

equivzlent, in C- Eit;, of the total rumber of counts

counzza.
For. the zzove alcgrithiz tne amount of machine man1pu1at10h and
codinz is szzi- :o:;ared’;c all the arithmetic 1mplied by equaticn III.
There are a fzw special.cases that perhaps are test handled se— *ately;
as shown in t=z nctes be;g" zhe equation in dratlng GE-115+-0

PHA Data For:‘-'

Each P:lse Height Analysis event ls packed in a sxngle 48 ait
blpck.v The tiock is uniquelr identifi;d as being PHA data by tit 48:
The block comzzins three 12 tit amplitude words ffom either the Zigh
Energy Telescotz (HET, 6r-E'A) or-fhe Low Energy Telescope tLEZ, or E7C)
and appropriz::z tag bits srsll fylno more information about the event.
Each of the a=glitude wérds is a binary digitizatibn of'the pulse
amplitude froz the ccrresponding detector. X12 is the MSB and X1 is

the ﬁSB. The :ltS are rumbered in the order they appear in tice and

have the foll*"xng significeance:

or a LET evezz (H/L=1). ’ .
4446 T3, T4, and 3 are the sector tags. The orientation
of the S/C at the time of each PJA event is encoced

\\in these bite (T2 is MSB) intbvoctanté (45°).

Bit # o .
—_— , . : | o

48 . Always a "o" Zor PHA data; always a "1" for rate data.

47 .  E/L bit indicates if PHA data is a HET event (H/L=0)




N
> -
Bitw . :
37-43 To be specifizd. Depends on whether data is HET or LET. s
1f HET, Tag tizs T6 & T7 specify one of 4 possible ' 3
coincicence ccnditions initiating the analysis. The
detector puls: digitized in PHA word 1 from the A
elenent of HET if T6=0, and is from the CIII e/event
of EIT if T6=1. Remaining bits mot yet assigned.
25-36  FHA data word 1;. 12 bits. If HET event, is amplitude -
22 A or CIII (see T6). 1If LET evert, is amplitude :
ci DI. A ' ’ .
13-24  PHA data word 2; 12 bits. If HET event, is amplitude
of B. If LET event, is amplitude of DII.. o
1-12  PHA data word 3; 12 bits. If HET event, is amplitude

of (Cl + CII). 1If LET event, is amplitude of E.
Each.amplitude word orizinates ftém a 12 bit.counter which is
reset to all "ores”. A charnel 1 event cogglggheach counter stage,
producing a readout of all "zeros" for that wor¢. A channel 2 event .
reads out as-i_(decimal), etc. Each’amglitude word must be ipcrqug&gd

by 1 in the ground cczputer to produce the correct amplitude,

There are 7 detectors which are pulse height apalyzeq,F_Wopg_pner
of HET data is chared betweern the H and CIII gleneqps;anheiggmgip;ng

PHA words are uniquely-assigned as listed above, Thg~grqg@d;gompqter )

is required to accumulate freguency histogr;ggcpépresenting:the numbgt_w‘

of times each channel number for each detector is read out in the data. -E

]
3
S
£l

Thus, 7 differert 1024 channel histograms are required for a total . E-

of 7168 computer locations. If core space does not permit such .

1

cpafstad et o d
a"..f‘.‘{.

large data bases, each of the seven histograms may be ;éducedﬁtoA256

channels inllength by subtraciing a number (eg. 0, 255, 511, 767) from :z
the PHA data w&;ds. This effectively allows accumulatiog of a spgcifiﬁéi‘ ..é
quadrant of the\fuli 1024 field. Quadrant speciéicétién}shoulqwke?a : .; ﬁ
variable to be entered via keyboard immediately prior t°;§£;?5@?$g; f; "-»E

- C-8
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accumulation i-zerval. In this event, two gdd_i-t;fipri;-i channels wnich

accumulate the cumber ofjeve:ts-faliing belew and above ;he~spg:ified

quadrant are =21s¢ negﬁited.' The count capacity of each histogram
channel should e at least 12 bits, preferably 5.

All PHA éz:z, before it'is accepted for inclusion in the nistograzs,
may be requires to conform to specified parqme&easvinAthe Tag =it
field T3 - T12. It is required that an operator be able to spezify
immediately pzicr to an accu:ulatipnAin;g;yallghe_ponditiops celining
desirable durizg muon tests or trouble shooting to have .the flexibility
of pre-screeninz each event bdefore including it~in:therhistog;$;; ‘The
total number of-evenrs.excluégd;ﬁrem.eaqh“histogramwﬁhould:élspfbe

counted in anocher computer word.

e
3




