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This  document  deals  with  the  design  for  the  Encyclopedia Data Base  Generator 

(ENCGEN) for  the GSFC cosmic  ray  experiment on ISEE-C. The  overall  design 

of this  system is based  entirely on the  Encyclopedia  Generator  written  for  the 

Voyager-1 and -2 cosmic  ray  experiments and  designed by Dr. Nand  La1 of 

CSC (1977). 

The  purpose of the ISEE-C ENCGEN is to  take  raw  experiment  data  from  the 

Experimenter  Data  Record  (EDR)  tapes,  pack it, monitor it, summarize it, 

and  put it into  an  encyclopedia  tape  format (see Appendix),  in a form  easily 

accessible by analysis  programs.  The  major  subsystems of ENCGEN consist 

of: 

0 READER - reads  science  data  from EDR records;  packs  rates; 

dispatches  data  into  subcom  blocks 

0 MONITOR- - monitors  data  quality and continuity,  status  changes, 

calibration  data  (marks up data  within  the  subcom  blocks) 

0 ANALYZER - establishes  volume and chapter  boundaries; fills out 

volume  and  chapter  headers 

0 OUTPUTTER - outputs all data  into  verse  structure.  Summarizes 

rates; calculates  spin  periods;  builds  coincidence 

condition maps. 

The four subsysterrs of ENCGEN share  data and run parape te r s  in a single 

common  data area, the  Master  Control  Block.  The  science and housekeeping 

data itself is processed  in a region  called  the  subcom  block area. It is with 

this  region  that all major  functions of the  subsystems are performed. 

The  following  tables  outline  the ENCGEN design.  Table 1 is a Voyager ENCGEN 

routine  chart,  with  an  indication  next  to  each  module  name as to  whether  the 

routine  was left unchanged,  modified, o r  deleted  with  the ISEE-C application. 

Table 2 is an ISEE-C ENCGEN routine  chart  indicating  those  routines  that  were 
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carried  over  from  Voyager, and those  routines  that  were  written new. Table 3 

is a summary of changes  made  to  the  Voyager ENCGEN in  developing  the ISEE-C 

version.  Tables 4 through 7 are Input/Output charts for the  four  major ENCGEN 

subsystems--READER, MONITOR, ANALYZER, and  OUTPUTTER, respectively. 

Finally,  the ISEE-C ,Encyclopedia  tape  format is defined  in  the Appendix. 
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Table 1 - Voyager ENCGEN Routine Chart (1 of 3) 

V O Y A G E R   E N C Y C L O P E D I A   G E N E R A T O f i  

ESL0IAJ-N- !=NffiEhl "1- D R I U i R g U  
(2) E K C G E N   M A I N   C C N T A O L   S E C T I O N   O F   E N C Y C L O P E D I A   G E N  

YO  HD 
a M P A E M  A&UZE-PA&AMEIERS 

L O L  
YUUNT -- 

r(20)oo. E N I N I T   I N I T I A L I Z E   F L A G S   A N D   A L L O C A T E   A R E P S  
X X X W ( W O < X X Y X X X R A U A B - - s U _ U r , R A T E S - C O M F ? R E L S S L P N ~ A A t 3 1 - - ~ . .  - 
X X X X X X X X X X X X X X X X X X X D E C L O G  D E C I M A L   T O  L O G  C O N V E R S I O N  
X X X X X X X X X X X X X X X X X X X L G D E - L D C  T O ~ _ D E C L H A L _ f O ~ E R S ~ O N _ _ ~ ~ .  - .  - 

. = F i X . c u b t ~ € R ~ ~ E E - ~ ~ L  

- 
O P E N  LCG L I B R A R Y   B L O C K  

( 7 7 )  FMGEN SET UP  PHA TAG I D  MAP 

r < S O ) o o *  R E P D E R   M A I N   D G I V E R   R O U T I N E  FOi? R E A 3  F U N C T I O N S  
F R E A o R E A [ 1 _ - U ? Z ? U L I A P E R E C O R 3 _ _ -  

, ( $ 0 )  0 0  RDSEGPRO  CETERMINE  NATURE O F  SEGMENT 
XXXXXXXXXXXXXXXXXXXRDSEGSCT W L F r ; C L E b l T I R Q S  
X X X X X X X X X X r X X X X X X X X X X X X X R D I D M O D E  L O A D   D A T A   M O D E   A T T R I B U T E   T A B L E  
~.eeao--*e--u-W-k%LlEBATA 
x x x x x x x x x x x x x x x x x x x x x x x X x x x  DPI D A T A  PRESENCE I N D I C A T O G S  
X X X X X X X X X X X M X X X X X X X X W r L U t X Y O C S Y . D A T A Q U A L L T Y  W F S  
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  e A S I C   M A R K S  UP S T A T U S E S  

' L L ~ ~ ~ . o . . . . ~ u I L u ~ o u  . - ~ D 5 E C   I D ~ L I F I E S ~ D A T A S E ~ H E N T  
e(26) o o o o o o o ~ o o o o o o o o o o  GDESTREL SENSE A DATAGAP 

' I L X X X X L U ( X m S A v 1  T M + A V F  T I  MFS I N T O   T I M F   A R G A Y  
' 0 ~ B O ~ o o o o o o o o o o o o o o o o o o  D I S P A T C H   D I S P A T C H   C A T A   I N T O   S U E C C M   B L O C K  

., ' X X X X X X X X X X ~ X X A X X X X R . L S B _ T i 4 B L ! , ! ~ ~ ~ F  L I S T  
' ~ ( 3 0 ~ o o o o 0 o o o o o o o o o o o ~ ~ o o o o o  C I S O P E N   A L L O C   A N D   I N i T   N E X T   S U B C C M  
' ~ X X X X X X X X X X W X X X X X X X X U < X X X P . I 5 S C T ~ N N O H _ I I N A L _ _ r P S C  T I M E S  
' X X % X X X X X X X X X X X X X X X X X X X X X X X X X X O I S S € T S  D I S P A T C H   S T A T U S  
' ~ X A A A . X X . L X A J X X X % Q L S r S F > x X W ~  COMMAND D A T A  

'dA.Qla* 0 0 a-a 1 a ~ . L O ~ J  u . . - ~ r r c _ R L S P R 1 _ S e 4 ' l l l ; n f J _ ~ T A T A  
' . ( E O )  o o o o o o o o o o o o o o o o o o o . o o o o  D I S P P   D I S P A T C H   P H A   D A T A  

o < 8 0 ~ o o o o o o o o o o o o o o o o o o o o o o o  D 1 3 P J R   D I S P A T C H   D A T A  

, ~ ~ X X Y ~ X ) ( X X x ~ X X T ~ ( X T X X x X a . U € 1 1  P A P _ e t ? A & . U A  _ _  T E  S 
~ < J O ) o o o ~ o o ~ o o o o o o o o o m o o o o o o  D I Z F I L L P   P A D   P H A   D A T A  
U ~ P X R I Z C L C l U A V E  C I J W N T  P O I M F R S  
' o ~ 6 ~ . o o ~ o ~ ~ ~ ~ o o o o o o o o o o o o o o o  DICUPDSG  UPDATE  SEGMENT  SOUGHT 
' ~ ~ ) ~ ~ ~ . o o o o o ~ ~ ~ o . o o o o ~ o ~ ~ o o . ~ o ~ . O I S U P D C B  U P D A T E  SUE&aL-QCK T I M E  
' XXXXXXXXXXXXXXXXXXXXXXXXrXXXXXOPCODES (FOR D I S P A T C i I N G )  
' r X X X X X X X X X % X X X X X X X X E h G P R O  - - ~ E W U E C J l ~  

'-mXXXMXXXXXXXX'EIUP 
' X X X X X X X X X X X X X X X X X X X X X X X X I D M X D P  I D E N T I F Y   E N S I N E E R I N G   D A T A  
' X X X X X X X X X X X P X X % X X X X X X X X X P L . G L N G  P U T   E N G I N E E R - I N G   I N T O   S U E C C M  
' X X X X X X X X X X X X X X X X X X X 3 E C t H  SEARCH  DECUX  RECORD  FOR  POINTERS 

* X X X X X X X X X X X X X X X X X X X X X X X X V A L U E S  
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- -  . ._ .. I- 

Tablel-~~~Voyagef-ENZG-EN Routine  Chart (2 of 3) ..- 

'-&x- OPE-N N E X T   E D R   D A T A S E T  
F N C L O S E   C L O S E   C U R R E N T   E D R   D A T A S E T  

- LCW . . - . - . - . -CLOSE LOG m o w  BLOCK - .  - . . I . . - . - * - _  

L C L  

Lob OPEN LOG L I B R A R Y   B L D C K  

. . . _  
CLOSE L O G   L I B R A R Y   B L O C K  

+ C & $ * r t t *  r+++++rr--FNUNE XF-----------OPEN-bK;;XF.-D&TASE-T 

Fua 
, o ( t 4 ) 0 0 0 0 0 0 0 0  M C N I T O R  W A I N  D R I V E R   F O R   H G N I T O R   F U N C T I O N S  
xxxxxxxxx*xsIx*XxxxxcIoNQuAL LcQCAw- 

~ X X X X X X X X X X X X ~ X X X X X ~ X X X ~ ~ S ~ ~ 7 - ~ ~ ~ ~ ~  
3 X M X X X X X X X X X X X X X X X X X X X X M O Q E V A L  N O N I T W   S T A T J S   Q U A L I T Y  

X X X X X B X X X X X X X X X X X X X X X X > X B X X X X M C S M A R K  
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N ~ N € A & - - ~ C A L I B B L n N  
X X X X X X X X X % X X X X X X X X X X X X % X X X X X X X % X X X M C C A C H K  
, ~ ~ ~ . ~ * - ~ ~ ~ ~ o - * u - ~ ~ R E h ~ ~ ~ ~ ~ r H F r Y  
I 

M C T N C N E   I N D E P   O F   G A I N  & SUBCOM 
M - c Z G A u 4 n - s  

MOTMARK  MARK  TRkND B I  'TS 
I r - (JOL+r*+ - r - *+ .  0 **-** . - - M C W B S ~ P _ a b l L ~ r 4 2 & B t r - M  __ 

~ ~ 1 0 ~ 0 0 0 0 0 0 ~ 0 ~ ~ 0 0 0 ~ 0 0 ~ 0 ~ 0 0 0 0 0 0 0 0 0  MCTBOTH D E P   O N   B O T H  G B 1  N E SUBC 
T G F N  m t . ?  

, ~ ~ 1 0 0 ~ o ~ o o o o o o ~ o o o o o o o o o o o o ~ o o o o o  T R T A B   T R E N D   C H E C K   T A B L E  

0 ( 3 0 ) 0 0 0 0 0 0 0 0 0 0 0 0 0  A N V O L D   E S T A B L I S H   V O L U M E   B O U N D A A I E S  
~ X X X X X X X X X X X X M X X X X X ~ G E U . I ~ M F A B L F I ~ R Z I O L A I :  LILF 

3 
A N L Y Z E  ~-.- - H A I N - R F U Y ~ - A N a L Y l E F - E U N C U l l b L  

W N U C  A D E T E R M I  NE VOLJME  NUMBER 
- AN.UiPD F ~ T A B U  TH r ~ A P T F ~  - 

X X X X X X X X X X X X X X X X X X X X X X X   P N C H D l  PUT I N F O   I N T O   C H A P T E R   H E A D E R  
a - 0  0 a0 crru.u.ANYIL-EUI9A~T.tBIKT.OVOLUflEF~DER 

. ~ < 7 0 ) o ~ o o o o o o o o o o o  A N C H H O  PUT D A T A   I N T O   C H A P T E R   H E A D E R  
X X X X X X X X X X X X X X X X X X X X X X X 4 ~ O - G E I 9 Y B L L U L - C 1 E _ I ; O M ~ P - L ; ~ ~ A  

ANBUMP  ADVANCE S M C O M  LXST P O I h T E R  

0 < t o )  0 0 0  OUTPUT M A I N  D R I V E R   F O R   O U T P U T   F U N C T I O N S  
DUTaP FN O P E N . A l U Z U A U S F T  S 

I 
LOW OPEN L O G   K I R K   B L O C K  
R l U F t R  

O U V O L C U T   Y R I f E   V O L   H E A D E R ;   P R I N T   S U M M A R Y  
UPOEECT I s t m . - - n c u w h T  

0 ( 3 ) 0 o 0 0 0 0 0 0 0 0 0 0 0 0  O U C H P O U T   W R I T E   C H A P T E k   H E A D E R  
OURROUT W A T E 4 A Y B A U L R ' ; F  r k  W U L  

VERSHEAD FILL I N  P R E V E R S E   F I E L D S  
-RAYRA.-CJSIRUCLRAkL R A . I E S - Y i R S L - . -  

O U C C H C U T   L O C A T E   A R E A   F O R   C O I N C   C C N D I T I O N  
~ X % ~ X X X X ~ ~ ~ ~ X X ~ ~ N ~ ~ ~ ~ D  
S X X X X X X X X X X X X X X X X X X X X % X X % X X X X D I 5 H E l  D I S A B L E   H E T   I i A N D L E R  
X X X X X X X X X X X X X X M X X X X X X X X X X X X X L E T D E I E L E T E - L E L I E B K - t i A E ( D L E R  
X X X X X X X X X X X X X X X X X X X X X X > X > X X X X B k E T D E L  B U I L D   H E T   D E L E T E   C O D E  
X X X X X X X X X X X X X X X X X X X X X  X X X X X H E I D E r ~ E L E T E T E R M l l A E J D L E R  
0 ( 1 ) 0 0 0 0 0 e 0 0 e m 0 ~ 0 0  O U R S M C U T   L O C A T E   A R E A   F U R   R A T E S  SLMMARY 
J U X U U l m % W X X X X X X X X - M  C-RATES-RY 
X X X X X S X X X X X X X X X X X X X X X X X X R S D I S P  D I S P L A C E M E N T   T A B L E  

, e C S L u r ~ . r u u ~ ~ I ~ P T R A N S E E ~ ~ A T F S  I h T O  

~ ~ O ~ ~ * ~ A ~ ~ D ~ . ~ . - Q U P H ~ . C U ~ ~ ~ ~ R U ~ T ~ - H - ~ - H - ~ ~ ~ - G R Y - ~ A ~  
P H A   B L O C K S  

.I ' O ( E I O O O O O O O O O O O O O O  OUPHAOUT  MOVE  PHA  VERSES  INTO  OUTPUT 
' h - . ~ U W ~ A  DATA 

CGPHALOC  ALLOCATE NEW P H A   B L O C K  
ouenA s EL U L L P R E Y € R S E _ O F B J ~ b  
OUPHA P U T WOVE P H A  DATA I N T O '   O U T P L T  

\ 
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Table, 1 - Voyager ENCGEN Routine Chart (3 of 3) 
1' t 

I .  - 

- t _ f * + * . r S ~ ~ . ~ * * * * * * + * ) t t ~ : 1 C . # . r L t t * ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ * * * * * * * * * * * * * * * i * * * * * * * * * * * *  
0 SECTS--- 
- C C ~ - . c a l N C I D E N C E _ C O N D I T L C N M A P  

dl- C t 4 C . V  TEBSEhLECL@.L 0 C K 
o(40)ooo C H I N T   C H A P T E R   I N T R C D U C l I O N  

' o ( 1 5 1 0 0 0  G L C B A L   L I S T  C F  G L O E A L  ECCiATES  AND M A S S  
'LNREC.--EDR. .HEADERE.~J_RIES (DFNHDR M A C R O )  

L O G C A T   L O G   @ L O C K S  
. ~ X X X X X X X X . M A T T P I B _ _ . ~ P _ T A  .HODE-ATT.R~.BUTES 
' XXXXXXXX  SEGELMNT  SEGMEhT  ELEMENT 

1- - A  SELCHC-RIMEN..T C A T A   E f C O R D   H E A D E R   ( S E G M E N T )  
ST A T   S T A T b S   I N P U T  

'-dmlULa su ECCM s u  8ca I.LBLOCK--.-.- 
X X X X X X X X   T A e L E H D R   D A T A  MODE T A B L E   P R E F A C E S  
~ . 7 0 ~ 1 ~ o o ~ V E R S E . ~ O U T P U l ~ V _ E 9 S E ~  
0 ( C ) 0 0 0 0  V O L I N T   V O L U M E   I N T R O D U C T  I O N  

UT X L I T Y   R O U T 1  hES------ 
Z X X X X X X X -  CNVTME-- P ~ C K - ~ E N E ~ L N T ~ I N T O - R + B - - - - -  
X X X X X X X X   3 E C L O G   D E C I M A L   T O  LCC C C N V E R S I O N  
3 X X X X X X X   D L C U F K -   . r l N P A C K - . R S B - - L I N E .  L C U I v T - - - -  
X X X X X X X X   D T  N J S  U N P A C K   M S E C  OF YEAR 
A%XXXXXX-.DT I;PK--UblPACK-MSEtOELfEAR- 
X X X X X X X X   F D S C O T   C O N V E R T   F D S C  TO F L O A T i N G  LINE COUNT 

- 

-- 

C L C A T  ---XUfiNS-FIXE[I 1NsQ. F L L A U W L P W N T  
G E T O A T E   F E T C h   D A T E  

U(rXXXX%-GESFCSC- - - -~EXTRAC'T- -FD~- -FR( IH-DATLLREU3RD 
X X X X X X X X   G E T T   I M   T I M E   I N T E R P C L A T I C N   R O U T I N E  

/ N V O I E - - - C A L G P R F D U R F  
I Q T O C P   C O N V E R T  1*4 I N T O   R * 8  

- 
XXXXXXXX--LTOCDEC-- LOC--T~O-OEGIluAL-CChiVERS&-OK------- 

M O V E   G E N E R A L   D A T A   M O V E   R O U T I N E  

T I  UCHK 
Y C C r . F N E R A U E S S A G E - - C ; O U I N F  

YFET rrcblY-FcT T T M F  r N T r  Q * R  M+Fc 

~ ~ R I E ~ E . - . B ~ O C K ~ - ~ ~ ~ - -  
X X X X X X X X   C R   l A T T R  
r X X X X X X X . . C R Z A T T R - - -  
X X X W X X X   C R 3 A T T R  
w ( x x X X % X - .  C R B A T T R  
S X X X X X X X   G S t A T T R  
X X ~ X X ~ n T T F i t E K _ a ( A f f i O l n G J N T . ~ ~ ~ ~ - F  

yUC-.-- 
X X X X X X X X   D O C B C - E N   G E N E R A T E   D A T A   D I S P O S I T I   O N   C O N T R O L  BLCCK 

X X X X X X X X X X X X X   D D C B   C A T A   D I S P G S I T I O N   C O N T R O L  BLOCK F O G  OTHERS 
~ X X X X X X X X X X X X X ~ . . O A T A G A P - 4 L L O t A ' I F U B C O ~ . ~ T F A F . D B L A - ~  

LOFG  CLOG  CREATE  PROLOG  FOR Lffi B L O C K  
X X W X X X X - . P H  LMSK FKENI-CET.EcroaCQNDJI.-UU4S 
> X X X X X X X   R E   C C h T  
~ x x x x x x x x x x x - s K P #  
2 lXXXXXXX  SCEDAT  READ  CARD 
xxxxyxxxxxxxx- S K P k O   R F . n r r a 3  
X r X X X X X X   S T   A T L S  MA CRO 

~ ~ X ~ X ~ I l ~ ~ ~ ~ T R ~ ~  

\. 



Table 2 - ISEE-C ENCGEN Routine Chart (1 of 3) 

X S E E - C  E N C Y C L O P E D I A   G E N E R A T O R  
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Table 2 - ISEE-C ENCGEN Routine Chart (2 of 3) 
-r -. c 

.. . 

-7- 



I . -  - -. . . - . - .  

Table 2 - ISEE-C ENCGEN Routine Chart (3 of 3) 

, DSECTS - - 

ccb! r U S W C I C E N C E - C ~ P l ; a S T ~ ~ D  
cn I NT CHAPTER I FiTROOUCT I O N  

L C H C L N A S T E R  X O N T R O L E L O C K  
, o e o o o F I L H D R   F I L E  HEACER  RECCGD 
-CL0841LIST-aF-GLOBAIEaUA'IE5-ANa_HASKS 

-tULW- 

C E C n D R - - - - E X P E R Z M E N ' L D ~ ~ ~ K ~ E A D E R ( s f f i ~ f ~  

X NREC  EDR  HEACER ENTRIES  (DFNHDR MACRO) 
3 

~ 0 0 o e o M A D A T A  UNPACKED  CATA AGEA 

STAT STATUS  INPUT 
c l a M . s u e c c M - . a a r w -  

VERSE OUTPUT  VEGSES 
-- - - - - - -YOtZ)rH-- - - - -YWWE--CP(~GOeYCJION 

4 Z 4 L X T Y -  GOUT I NES 
FLOAT  TUGNS F I X E D  I N T C   F L O A T I N G   P O I N T  

4 E F D A T U E T C H - C A T F  
INVOKE  CALL  PROCEDURE 

LTnnP rr-TCl Q ) t R  
0 e .e MOD CALCULATE THE MOD O F  TYG  NUMBERS 
L I n V E G E N E R a L 4 . A T A ~ o V E R Q L I l N E -  

r r u C H K  
. USC GENERAL  MESSAGE  ROUTINE 

TXMEOT CCNVERT T I M E   I N 1 0   R * E  MSEC 

.. .. 
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- .- TaTG 3 - Routine  Conversion  Summary (1 of 4) 

I S E E  T C  V O Y A G E R   C O N V E R S I O N  
---- - 
THE F O L L O Y I h G   I S  A  SUMMARY OF THE  CHANGES  MADE  TO  VOYAGER  ENCYCEN 
T C 4 A K E - I  T-CUWPAT IBLE-U XTH- I SEEIC-FCRUAIS. 

- ~ E - ~ C ~ ~ ~ W I ~ ~ ~ a ~ T . I ~ € ~ ~ U E  MUDIF-€ ED 
P H G E h   F C R  NEW T A P E   A K C   I N D E P   S E T S  FOR HET A N D   V L E T  

E N C G E A - N O -  LONCEE--N&EDE35CT=rCPYc~Foc 
E N I N I T  NO L O N G E R   N E E C E D   T I P €  QUEUE 

THE F O L L O W I N G   R C U T I N E I  WERE D E L E T E D  
D A . T F A B - N U ~ L O A G ~ R - A N - ~ -   S A T ~ W R E - S S I O N  

DECLGG m 
A D E C  I 

-_ __ 

~ ~ E - ~ ~ L ~ ~ I ~ G . - ~ ~ T ~ N E . ~ - ~ R E - - C ~ ~ E - ~ E 4 ~ R ~ ~ ~ - T ~ E ~ - ~ T - - 7 ~ E -  
E A S I C  F U N C T I C N   I S   T W E  SAME: 
MAfiKbP-CATA-OEPENDENT-- 
R D I D S E G  ’’ 

.. .._- --- -. - 

--------------RDESTREL----“ 
.- D I S P A T C H   T I M E   Q U E U E   D I S C A R D E D  

-X SOPEN  - -OATA-CEPENDEM-  
D I   I P P R  n 

A f - , e P k l - - - - - - U  
DX S P P  n 

“Z-SF-ILLP ** 
D I S U P C S B  

“I-SUPISG *’ < REblAYED-iX5UPDSP 1 

- ~ E I ~ ~ ~ Y I N ~ R W . * . X N E ~ Y E R E - ~ E L U E ~ - ~ ~ ~  

PDSE~SC r 
L A C K  OF MODE A T T R I B U T E S   A N C   D I F F E R E N C E S  i N  DATA. 

RD ICMCDE 
- - R D S A V T I M -  

01 S e T A B L  
“I-SET-T- 

CI S S E T S  
“ L F S E - T C  

DX SF ILL 
D I S C L C s E - - -  
DP I 

L O f Y  

A c O D F C  

B A S I C  

ENGPGC 

S E T U P   L A C K  O F  S E P A R A T E   E N G I N   R E C O R D  
-YALUES-alL-OF_ENGPRO-ROU.UNES- NQLNEESl3?.AE!!AUSF OF 

L 0 YXDP-- 

- n u n  
P L C E h G  

-9- 



Table 3 - Routine  Conversion  Summary (2 of 4) 

THE FCLLOYI  NG ROUT1 NE WAS AD3ED 
-8-1 F4-h 0 

ClhlY-ZE: 

T H E - F O U O Y  I N G R . C I U ~ ~ ~ F + r E R E ~ 3 1 E r F n n U E - J a - 3 - L E ~ t  
CHAFTEF; AND VOLUME I N T R O D U C T I O N   D E F I N I T I O N S .  AND 

A U F f G  E P 1 - F - S A f E C C - H S 4 X - M ~  €&&k€-A&I%N& 
ANCI-HD 

--------ANVCLD 
ANV CL H 

THE FCLLOUING  ROLTINES  CERE ADDED T O   I S E E .  
-- 

.wAh&& 
ANALAZ 

, A N C C N Y  

I THE -FCLLOYINC-   VOYACER-RCUXI  h E S - Y E R E - D E L E T E P S R O M I S E F L -  
DUE TC DIFFERENCES I N  T I M E S .  CHAPTER  INTiaO  FORMAT.  AND 

h--wffi 
A N C k D l  

w ,-NC)rOK 
C E T T I M  

-1 0- 



Table 3 - Routine  Conversion  Summary (3 of 4) 
_ .  . . I - . . - . ~. . . - - - -. . - 

T H E   F O L L O W I N G   R O U T I N E S  WERE M O D I F I E D   F O R   I S E E   D U E   T O  A CHANGE 
- ~ - - R ~ T E . ~ ~ n A ~ C ~ T ~ ~ W a ~ ~  

O U T P L T  
-CHECUTCHANCE.-IN- R A X F U C R 3 S  

OUCAOUT It 

-&RAT 
CUCCMCUT 

A U S S M C U T  

m 

w 

OU I N  I T P  

OUFHACUT . 
a u R J  

T . H E - E C L L O Y I N & R O U T I  N E Z . . Y - E L E T E D . T n C W m U T E - -  
B L C C K S   * C H A N G E  I N  D L S P C S I T I O N  OF DATA  AND  CAANGE I N  CLOCKS. 

L L d t T ~  K U  
T A E L E H O R  

r . Y m 4 F  
F D S C D T  

L J F S S C  

8 

G E T 1  I M 
L F U A T T R - C R U T T R  

G S J A T T R  
-UiGEN 

DDCBCEN 
+TAT.US 

R E C C h T  

S C E D A T  
A K P H O  

M S  
D T   U P K  

A D C B C C i 6  
CDCB 

n l T A G A P  

A E L U N T  
PH LWSK 

-11- 



Table 3 - Routine  Conversion Summary (4 of 4) 
._ . . __ 



I N P U T  TO I S E E - C  R E A D E R  

V I A  ENCXCS: 

X ' C O '  S P A C E   C R A F T   I D Z W T I F I E R  
X DArA TO  BE  PROCTSSZD  I?IDZCATOR 
E'0.L' 

24 
2 
48 

E L X l  XIT 
EBYS SEC 
EFCS E RET 

V I A  IS 
ISE@ 

S CHS U9 
SUVSDD 

SUVLETST 
SCSTATUS 

SCR'?TISN 
SUHIGATN 
S'CLOGATU 
SCHET2GN 
SCAS'TCAL 

SUVCALA 
SUVLTCnL 

SUGA PT M D 
SC'DOAL 
S C T ~  FLA c, 

SUSURFLG 
SCRITFL' ;  

SCDTSTRT 

c 
-C 

d 
ii 
X 

X 
X 

X 
x 
X 
X 
X 
D 

YO DE 
T FRO3 D 
TART S I T  
LOW BIT 

' Y  ACCEPT 
DICATOR 

Y FLAG 
A5 
ALITY Ft 
I Y E  O F  D 

PECIFIED 
IS NOT 

LL BF: A 
CL')CK 

Y FLAGS 
IT 10s IN 

T C f T A L  SUBCOil 

A NCE LEVEL 

YR 
S 

'AINS * * 
t 
scscc 
SUDOPLAG 
SUO!?RTT 
SCOPGSTX 

SCOPGSE:! 
SUC)?GSEY 

SCOPPLAG 
SUPBEVSU 
SENCXTSTJ 
SCHFTPBA 
SUVLTPt! A 
SUFlATES 

SUYSC?TnS 
SUVLTRAT 

SLVSCTES 
SUVLETAN 
SCHF'YF ?l 
SOVLTPY 
SUIlZTT3 
SUVLTTiI 

SCSP'IX 
SCSCWORD 

F 
GF 
T.! 
OF METERS 
A. 

F 
P 

F 
ALY 
A L 4  

32 D 
24 F 
F 
16F 

P 

32D 

O R B I T A L  ?OS1 
B OF SrJ3CO!I 

ARZX K B Z R F :  
AR9.4 WFIERE 

A R E A  ?!IERi? 
AdEA W H E R S  

a QP N E X T  s ALLY PRECE CES S 
E STqRL'D 
2 2  STORED 
RF ST0823 
A R E  STOSED 

H 
H u 
H 

OF 
H 

. 
TOR 
. .. 

_ _  
F 
96F ? l E 5 8 , 5 9 , 6 3 , 6 1 , 6 2 , 1 2 2  PQRDS 

SPIN I N  F!TLLISECOSDS 



. .  . .  

INPUT: 

OUTPUT: 

NONITOR DES 

V I A  P Y C X B  
ENNEXTSB 
ENNFXTSW 

SUGA F I N  D 
SOSTATUS 
SO FL AG 
SU ! IS [I B 
Si lVLFTS'I  
S U V L T C A L  
SUVCALA 
SUHETCAL 

SDNEXTSU 
S!lPAEVSU 

S U R A T E S  
1 V T A  S U B C O R  
SIJFLAG 

v x a  sutlcc;n 

SUOPLAG 

SUC.4LFL.G 
SUSFZAG 

S U D F L A G  
SURATES 

SUCFlSMC 

I G N  D O C U Y E Y T  

d O F  TOP O F  F I L L E D   S U 3 C C Y  c!JYiJ?? 
b OF 9OTTOI.1 OF F I L L E D  S!JJBCCil (;UEUE 

GAP IN3ICI\?09 IN A D U Y X Y  SiJ3COX 

D I S P 0 . 3 I P T 3 N  FLAG SZT 'TO 0 
EET STATUS ST? < 0 TF BAD 

VLET STATDS S E T  < 0 I F  8113 
tiZT S 7 4 2 O Y  T O  DFFTNZ STATrJS CYCLZ 

VLZT CAL 
VLET CAL  ENABLE 

SUBCOi l  C S A I N  
tiix CAT. 

dAI'ES WORDS PO2 TREHD CAECR 
SUDCOI! a CHRIY 

SUA!JTO 1 
StIH ETCAL 

t iET1 AUTO G A I N  
SUAUT02 i iET2 B'JTO G A I V  

YO RE 
B A D  STATUS, 

CHANG 1 IX 
3 B D  O D D  

INDTCATS 

Y 

-1 4- 



. .  '4 . .  
T , a J e  L S - A N A L Y Z 6 2  Input/Cutput Chart, (1 of 8) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I S R E - C   E N C Y C L O P E D I A  - A N A L Y Z E R  

TN?OT/OVTPUT 'XAdLE. 

*~****************rr********6*6+***************************************~****** 

1. INPUT TO ANALYZER . . . 

. .  
SUST  AT3 S 
SUVLSTST 
SUtiETCkL 
SUHCALA 
SUVLTCAL 

S U G I P I N 3  
S OVC  ALA 

SUDQAT, 
SGAPTO1 

SUCH SZC 
SCAU102 

SCTgFLAG 
S U R I T F L G  

scscc SUDTS7:BT 

W f  :;A G 

SUOBF!TT 
SCPREVSn 

SUNRSTS'J 
SUVLETAN 
SCHE'IPY 
S C V L T E I  
SUEF'ITH 

S C S P I N  
SCVLTTH 

. FRCU SUBCOH BLOCXS: 

F 
P 
X 

x". 
x 
X 

X 
X 

X 
X 
X 
X 
D 
F 
4F 
H 
GF 
A L 4  

AL4 
H 
n 
H 
H 
F 

n 

T I I E  GUALTT 

START S/C  T 
S P A C E  C P A F T  

a I r  RAP: FI. 
Y FLA 
Ar ,  

- 
U 

I I ? F  O F  DATA-YILTSEC  SINCE  START O F  Y R  
CLOCK 

2. . 
EBANCOVJE 
ENNEXTSQ 
ELCHFLOC * 

. 
VCVSTRT 
PCVDVOLN 

9CNYCFi? 
VCCHSYC 

CECHS7C 
CEVOLN 
CEDTSTRT 

CESTSCC 
CECTFND 

CEDETST 1 
CliBET.522 

OCTPUI FKOH ANALYZE2 . . . 
. . INTO HASTER CONTfiOT. ELOCK: 

F d OF SUBCCY BLOCK NEXT T O  3E R E A D  
X ANALYZE?  CCHPLZ"I0N  CODE 

10 F 
F O X  EACH O F  A X A X  OF 8 CFIAPTFRS. 
8 P A I R S  OF 3 OF 1 S T  A N D  LAST SrJSC3YS 

. INTO VOLUBE  I!iTSODUCTIC!?: 

F VOLUYE ?TU?! DE2 
OCLlO 
H 

STAR'? T I 1 2  OF VOL:JME 
NUMBER OF CIiAPTZ2.C; 1!4 V O L J Y E  

8X SUBJECT ?fXTTSR C 3 J E  F O B  CHAPTERS IN VOLUFE . INTO CHAPIER INTEii)DtlCTIO!l: 

X 
F uc La 
oc L8 
F 
F 
P 

CH A 
V3L 
STA 
EYD 
ST A 
H E? 
H ET 

Fl A'L'TER CODE 

LUDED 
r u  



. .  

Table 8 - ANALYZER Input/Output Chart f2 of 2) 

1 

H 
H 
ti 

H 
H 

H 
H 
11 
H 
H 
H 
oc L32 
F 
F 
F 
F 
F 
F 
F 
F 
F 
R 
n r! 

-1 6- 



. .  w . .  
Table 7 - O U T F I T T E R  Input/Gu.tput Chart (1 of 2) 

* * * * * * * * * * * * * * * * * * * * *$ * *Z* * f f * * * * * * * * * * * * * * * *~* * * * * * * * * * * * * * * * * * * * *  * S n c q e n  C[JTPO?' rccess  f G r  TSE9-C **** ******t****+*5*~*~*********~******************************** 
RAJDR TNPllT 

1. 

2. 

3. 
4. 

E KC 
A. 

E. 

C. 

D. 

E. 

F. 
G. 

'HCB - tlast 
down 

er  C O  
i l l  t o 

itY 
F 
F 
s s i n g  
F 
Y 
F 

F 
F 

F 
P 
F 

F N l S T P V  F 
Eh'13PtiA E 

ENPPHISIi  F 

'n 

1 
. t r o l  n 
sect i o  

.at's an 
l a t a  
s t a r t  
l a s t  

l o c k .  T h e   f o l l o w i n g  is b r o k e n  
n s .  
d Q e c o r d   S e e o i n g  Data 
q u a l i t y   a c c c b t . a n c e  level 
v o l u a e  I 2 r o c e s s e d  

v o l u m e  4 

a HE? PEA sask t a b l e  
i3 VLET P Y A  mask t a b l e  
3 HE? PEA s a p  t a b l e  
b V L E T  PYA 'Pav t a b l o  
4 P 9 A  v e r s e s  
X b l o c k s  a l l o c .  f o r  ? F f A  S o r t  
4 P!<A e v e n t s  p e r  PHX v e r s e  
3 PAA S o r t  Area 
Data t y  e of f i r s t  Pr!a Verse 
3 d a t a   t y p e s  is VLET PHA Hlstory Verse 
3 d a t a  F y p e s  i n  3%' PHA F!i$tory Verse 

' L e n g t h  Y A  S o r t  Area 

ENii lPt i ISV F 
Addresses  

E X C h F I t i T  F 
F N V G L I K ' I  E 
SNCHELOL 16F 

E N P R U X I T  P 
I/O froq. mess3 e log u n i t  
ENSCUNIT F 
ENCDCB CCD o u z g u t   t a p e  1o-J lca l  unit 

o r c a l  u n i 2  f o F  s c i e n c e  messages 
ENEKEXIL'  F J.CB for  o u t p u t   G n c  c loDedia t a p e  
E N C J F i i l  176C J F C  b l o c k  f o r  o u t p u g  t abe  u n i t  

O u t   u t  Td e T r a c k e r  
EWIRGAP U 

I h i t s  p e r   f e e t  
CNFTYAX D m a x r m u n   a n t .  of  feet of  u s e   o n   o u t ,  u 

# f y e t  per I n t e r - r e c o r d  g a p  
ENPTCIUT D c u r r e n t  amt. of f e e t   u s e d  on o u t p u g  

ENB!LEE'I E 

3 vclume i n t r o i u c t i o n  
;3 c h a n t e r   i n t r o d u c t i o n  
9 p a i t s  (m3x.) of  1st u s e d   a n d  1st 
u n u s e d   s u b c o m s   p e r   c h a p t e r  

t t a p e  
t a  p e  

Lo Int E r  f ace 
E N ? O G C A I I  F a CCMbON b l o c k  LOGCAT 
Utilit 

ENLl 
f l o a t i n g   p o i n t   c o n v e r s i o n  a r ea  

ENL4 
EN12 

F 
Y 

p r i n t  cotie f o r  I,+& d a t a  

EN14 
print c o 2 e  f o r  I*? Zata 

F N R 4  
P 
F 

Dr r n t  co le  f o r  I * 4  d a t a  
b r i n t  code f o r  R*4 d a t a  

E9R8 F p r i n t  c o d e  f o r  R*8 d a t a  

ENDCC:J4* 2D 
F p r i n t  co!le f o r  L * l  d a t a  

C h a p t a r   I n t r o d u c t i o n  

Volnse I n t r o d u c t i o n  
CIiCtiSHC X c h a p t e r   s u b j e c t  matter code 

S U B C O Y  - blcc 
SlJ&iSUti 
SlJVSUD 

SUhE'I 1ti N 
SUSTATUS 

S U G A F I N D  
S U B Z T L G  N 

SUNEXTSU 
SI lPHEVSU 

S U h E T P H A  

SUVLIFti A 

SURA'IES 

SUVL'IEA'I 

SUHSCTRS 

SUVSCTRS 

ks of 
if 
ii 
P 
H 
ti 
X 
E 
F 
323  

32D 
24Y 

16r" 

F 
F 

6 4   l n i n o r  frames a s soc .  w i t h   e a c h   c h a p t e r .  
s u h c o c   o s ~ t l o n  f o r  VLET 
s u b c o m   p o s l t j o n  f o r  HST 

HET s t a t u s  uo r , l  
HET-2 q a l p  n o d e  
!1FT-1 g a i n  noda 

D a t a  (3a? r n d r c a t o r  
of p r e v i o u s   s u b c o m  
o f   n e x t  subcDm 

.4re3 whec.2 [!ET PHA e v e n t s  a r e  s t o r e d   m a r k e d  
f o r   q u a l i t y  
Area w h e F e  VLFT ?HA e v e n t s  a r e  s t o r e d   m a r k q d  
f o r   q u a  11 t y  
\ r e a  w h e r e  BET r a t e  c o u n t s  a r e  s t o r e d   m a r k e d  
f o r  tren.1 a n d   J u a l i t y  
kre3 u h 2 c e  VLE. r a t e   c o l l n t s  a r e  s t o r e d   m a r k e d  
f o r  trend d n d  l u a l l t y  
sectored HST r l t e s ,  summed a n d   m a r k e d   f o r  
sectorcti ViZT r a z e s ,  s u m n e d  and m a r k e d  f o r  
t r e n d   u a l i t  

-17- 



. .  . .  

Table 7 - OUTFITTER Input/Output Chart (2 of 2) 

t r e n d   a n 3  l u a l i t  
SUSPIN P s p i n  time In m i l i i s e c o n s i s  
SUBIIFLG X b z t  r a t e  f l a  
SUSCWORD 9 O F  m f  58, 5 3 ,  68, 6 1 ,  6 2 ,  1 2 2  words 

***** ****** ****** ***e** ***** *?x*** 
PlAJOR OUTFbT 

1. 

2. 

3 .  

T h e  f o l l o u i n g  
A. Vclune I n  
B. C h a p t e r  I 

a r e  p l a c e d  
t r o d u c t z o n  
n t r o d u c t i o n  

o n  t h o  E n c y c l o p e d i a  Tape 

F 
16F 

Rc?t.u 
Work 

D amt. 
CN that l n t  

r n  cod.? 
b l o c k ,  

er f aces 
of f e a  

from S u b r o u t i n e  L O 3  
r e t u r n e d  from S u b r o  
w l t h  ,.OG an3 Subrol l  

t c u r r ? n t l y  used on 
" r t  i n e  LOW 
out p u t  t a p e  
. t ~ n e  L O N  



APPENDIX A - ISEE-C LIBRARY  ORGANIZATION 

The  ISEE-C library  consists of encyclopedias.  The  encyclopedia is organized 

into  volumes.  Each  volume is defined  by  a  fifteen-minute  interval  that  starts 

at  an  integral  fifteen-minute  boundary, i. e. , on  the  hour,  fifteen  minutes  after 

the  hour,  thirty  minutes  after  the  hour,  and  forty-five  minutes  after  the  hour. 

The  clock  used  for  the  purpose of determining  time is the  Universal  time  at 

the  spacecraft.  Each volume is assigned  a unique  number  which is the  number 

of fifteen-minute  intervals  elapsed  before  the  volume  since  the  start of calendar 

year 1977. A volume  comprises of an integral number of instrument  subcom 

sequences,  and  therefore  may  contain  experiment  data  for  a  time  interval 

which differs  from  the  time  interval of the  volume  by as  much as  one  subcom 

sequence. A volume  begins  with  an  introduction  which  identifies  the  volume 

and  provides  information  regarding  volume  contents.  Following  the  introduction, 

there  may  be  one  or  more  chapters. 

A chapter  contains  data  obtained  under  the  same  instrument  conditions  (status, 

analog),  and  begins  with  an  introduction.  The  introduction  identifies  the  chap- 

ter  and  provides  a  general  description of chapter  contents,  and  conditions  that 

may  have  led  to  the  creation of this  chapter. A chapter is terminated when 

either  a  change in experiment  status  occurs, o r  there is a  gap in the  data.  The 

chapter  introduction  identifies the actual  start-time  and  end-time of data  in- 

cluded i n  the  chapter. A number of verses follow  the  chapter  introduction. 

A verse  contains  all  data of a  specified  type  that  was  acquired  within  the  time 

span  covered by  the  chapter.  Each  verse  begins with  a  preface  that  identifies 

the  verse  as  belonging  to  a  particular  chapter of a  volume  and  describes  the 

type of data  contained in the  verse.  The  data  follows  the  preface  in  a  format 

appropriate  to  the  type of data. 

A - l  



The  formats of an ISEE-C encyclopedia  volume  introduction, a chapter  intro- 

duction,  and a verse are presented below. Tables A-1 through A-6 provide 

additional  details  on  these  formats. 
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0.0  VOLUME  INTRODUCTION 

m e  Length 

0 

1 

2 

3 

4 

8 

8 

10 

Name 

VOCHPN 

VOVER N 

E PV 

SCID 

VOVOLN 

E PDT 

E PYR 

E PM IN 

12 2 EPDY 

14 6 VCDT 

14 2 -  VCYR 

16 2 VCMN 

18 2 VCDY 

20 10  VSTRT 

20 2 VSYR 

22 2 VSMN 

24 2 VSD Y 

26 2 VSHR 

28 2 VSMN 

30 2 

32 2 NMCHP 

34  48 APRMV 

Description 

Chapter  number (EO) 

Verse  number (EO) 

Encyclopedia  Program  Version 

Satellite  Identification 

Volume  number 

Encyclopedia  Program  Date 

(Year - 1900) 

Month of year 

Day of month 

Volume  Creation  Date 

(Year - 1900) 

Month of year 

Day of month 

Time of Volume (Start  Time) 

(Year - 1900) 

Month of year 

Day of month 

Hour of day 

Minute of hour 

Spare 

Number of chapters in  the  volume 
(may  be  zero) 

Twelve 2-HW fields, one for  each 
of the  analog  parameters,  that  define 
acceptably  range of variation of the 
parameters,  in  units of the  parameter. 

HW 0 - minimum  acceptable  value 
1 - maximum  acceptable  value 

For parameters  for which is  a  percenta.ge 
change is acceptable, HW 0 is set = 255, 
and HW 1 contains  acceptable  variation, 
in  parts  per 256. 
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. I  

Byte Length z z 
Name 

5bq 

CHSMC 

DQAL 

n. 0 CHAPTER INTRODUCTION n r l  

B_vte Length  Name 

0 1 CHCHPN 

1 1 CHVERN 

2 1 

3 1 CHCHSMC 

Description 
cj Puecl 
d Q < $ M 4 - & 4  Ski., .$ &A&- $4%.&.$ 

Subject  matter  code  for  each of the 
chapters  in  the  volume. One byte 
field  identifies  each of the  chapters 
in  the  volume  according  to  the 
following  code: 

Bit 0 - O-status  nominal 
l-status not  nominal 

1 - O-real  data 
l-calibration  data (HET or  

VLET) 

2 - O-analog parameters within 
tolerance 

l-unusual  analog  parameters 

3 - O-no time gap 
l-time gap  in  data 

4 - 0-no bit  rate  change 
l-bit  rate  change 

5 - Spare 

6 - O-same status 
l-change  in  status 

7 - Spare 

Data  quality  acceptance  level 
(determines  quality  threshold  for 
ra tes  to  be  summarized) 

Spare 

Description 

Chapter  Number (2 1) 

Chapter  Verse  Number - 0 

Spare 

Subject  Matter Code 

A-4 



Byte 

4 

8 

8 

10 

12 

14 

16 

16 

18 

20 

22 

24 

28 

34 

36 

13  6 

14 0 

144 

148 

150 

152 

Length 

4 

8 

2 

2 

2 

2 

8 

2 

2 

2 

2 

4 

6 

2 

100 

4 

4 

4 

2 

2 

2 

Name 

CHVOLN 

DTSTRT 

DTYR 

DTHR 

DTSC 

DTMSC 

DTEND 

ENDYR 

ENDHR 

ENDSC 

ENDMSC 

STSCC 

NMYER 

CHCN 

HETSTl 

HETST2 

VLETC 

HETC 

N " F  

Description 

Volume Number 

Starting  S/C  time of data  included 

Year - 1900 

Hour of year 

Second of hour 

Millisecond of second 

Ending  S/C  time of data 

Year - 1900 

Hour of year 

Second of hour 

Millisecond of second 

Starting  time,  S/C  clock 

Spare 

Number of verses  in  chapter 

Chapter  Contents  Table  nth  byte of 
this  field  points  to  the  verse  containing 
nth  type of data 

Spare 

HET  Command Status, first 3  bytes 
right  justified (bits CD-1 - CD24) 

HET  Command Status,  second  3  bytes 
right  justified (bits CD25 - CD48) 

VLET Calibration 
High order  byte - CAL  Allow 
Low order  byte - CAL Start 

HE T  Calibration 

Total  number of minor  frames  in 
chapter 
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B.yte Length  Name 

154 2 DQ 00 

156  2 DQOl 

158 2 DQlO 

160  2 DQ 11 

162 2 TQOO 

164 2 TQO 1 

166  2 TQ i o  
168  2 T Q l l  

170 2 

I--- 

172 4  VPl2V 

176  4 VP6V 

180  4 VTH3 

184 

188 

192 

196 

2 00 

2 04 

2 08 

2 12 

2 16 

4 VTH4 

4 

4 

4 VIM 6V 

4 VM 12 V 

4 HETPM 

4  VLETPM 

4 HETTH 

4 VLETTH 

Description 

Data  Quality: 

C mf padded (00) 

C mf with  bad  data  quality  (01) 

2 mf with good data quality (10) 

72 mf with  excellent data quality (11) 

Time  Quality: 

Z, mf  of quick  look data (00) 

Emf  with  time  quality  01 

C mf with time  quality  10 

mf with time  quality 11 

Spare 

Analog Parameters,  average  for  chapter 

low order HW - value 

high  order HW - 
0 - value  read out in  this  chapter 
1 - value  inferred 
2 - value  not  available 

VLET +12 volts, mv 

VLET +6 volts, mv 

VLET Thermistor  3,  c 

VLET Thermistor  4,  c 

VLET Spare 1, raw 

VLET Spare  2, raw 

VLET -6 volts,  mv 

VLET -12 volts,  mv 

0 

0 

HETS Power  Monitor,  mv 

VLETS Power  Monitor, mv 

HETS Thermistor, c 

VLETS Thermistor, c 

0 

0 
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Byte 

220 

224 

228 

232 

236 

238 

240 

242 

Length 

4 

4 

4 

4 

4 

2 

2 

2 

Name 

OPGSEX 

OPGSEY 

OPGSE Z 

SPINPD 

DELSPN 

VOWILD 

WILD 

Description 

Orbital  Position (GSEX) average 
for  chapter 

Orbital  Position (GSEY), average 
for  chapter 

Orbital  Position (GSE Z) ,  average 
for  chapter 

Spin Period  (msec),  average  for 
chapter 

Maximum  Spin  Deviation  (msec) 

2 mf with normal  spjn  readouts 

I: mf with "wild" spin  readouts 

Bit Rate 
00 - 64 BPS 
0 1  - 1024 BPS 
10 - 2048 BPS 
11 - 512 BPS 

n.m VERSE (n,m 1) 

Verse Preface (Length = 8 bytes) 

EYk 

0 

1 

2 

3 

4-7 

8-11 

12 

Name Description 

VECHPN Chapter  number 

VEVERN Verse number 

Spare 

VESMC Subject m code - Data  Type 
(See Table A-1. ) 

VEVOLN Volume  number 

Spare 

Verse body - Data 

1 

I 

PREVERSE = offset of data = 12 
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Data  Type 0 - Raw Rates  Data 

PREVERSE+O 

+l 

+2 

+3 

i-4 

+5 

+6 

+8 

Name 

HCMPS 

VCMPS 

GAIN1 

GAIN2 

AUTO1 

AUTO2 

NSEQ 

RATE 

Description  Length  (bytes) 

HET Commutator  position  for  the 
first set of rate  readouts 

VLET  Commutator  position  for  the 
f i r s t   se t  of rate  readouts 

HETl  gain mode for  the first set 
of readouts (O=low gain;  l=high  gain) 

HETB gain  mode 

HETl  automatic  gain  switching 
(O=yes; l=no) 

HETB automatic  gain  switching 

Number of rate  sequences in the 
verse  (i. - e.  , groups of  64 minor 
frames) 

40  *NSEQ rate  words  in  the  format 
in Table A-2. 

Data  Type 1 - Coincidence  Condition Map (Length = 300 bytes) 

PREVERSEN CCM One 16-bit  word for  each of the first 
150 rates  in  Table A-3. Each work indicates 
the  presence of terms  in  coincidence 
condition  applicable  to  the  corresponding 
rate.  The  format of the  entries is shown 
in Table A-4. 

Data T,ype 2 - Rate  Summary 

PREVERSE+O RSM Two hundred  fifty-four rate  summary 254x16 
blocks (16 bytes  each)  corresponding 
to  the  rates  in  Table A-3. The format 
is in  Table A-5. 
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Data  Type 3 - VLET PHA History 

PREVERSE+O NUMPHA Number of VLET PHA events  in 4 
this  chapter 

4 Spare 

+8 EVPREV One byte  field  for  each of the 16 16 
PHA events  that  preceded  the first 
PHA event  in  this  chapter.  Each 
byte  contains  the  data  type of the 
corresponding  event. In the  event 
of data  discontinuity  between  previ- 
ous volume  and  the  current  volume, 
these  fields  are padded. 

+24 EVID One byte  field  for  each  event  in  this 
chapter.  Byte  contains  data  type of 
the  event.  (Padded=all  bits  on; Null 
event=all  bits  off) 
Record  filled to double-word  boundary. 

Data T-ype 4 - HET PHA History 

(Same as  data type 3,  except  HET) 

Data  Types 5-22 

PREVERSE+O PHARAT Rate  summary  block for the corre- 16 
sponding rate  

+16 PHAEV Number of events  corresponding 4 
to  data  type 

+2 0 Spare 4 

+24 PHA  PHA events; 8-byte entry  for  each 
event  in  the  format  in  Table A-6. 

Data T.ype 23 - Spacecraft  Words 

PREVERSE+O SCBL  Number of blocks of spacecraft  words 

4 Space 

+8 (6 * 64 bytes) * SCBL spacecraft da.ta words. 
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TABLE A-1. DATA TYPES 

Description 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

" 10 

11 

12-18 

19 

20 

21 

22 

23 

Raw .rates 

Coincidence  condition  map 

Rate Summary 

VLET PHA Summary 

HET PHA Summary 

HET-I  AST, High Gain 

HET-I  AST, Low Gain 

HET-I BSTP; High Gain 

HET-I  BSTE, High Gain 

HET-I  BST,  LOW Gain 

HET-I PEN, High Gain 

HET-I PEN, Low Gain 

HET-I1 (same as 5-11) 

VLET-I,  event  type 0 

VLET-I,  event type 1 

VLET-I,  event  type 0 

VLET-11, event  type 1 

Spacecraft  words 
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TABLE A-2. RATE WORD FORMAT 

s.vte 
0 

- Bit  Description 

0 Fill data  flag (O=no fill; l=fill) 

1-2 Worst Data  Quality  Fla 
frames  required  for  this  rate 

3 Bad spin  value  flag  (sectored  rates 
only) (O=spin nominal  l='fwild'f 
spin) 

. -  4 

- 5  

, - -  6 

L-, 7 

Trend  check  indicators 

failed  forward  trend  check  (l=fail) 

failed  backward  trend  check  (l=fail) 

applied  forward  trend  check  (l=applied) 

applied  backward  trend  check 
(l=applied) 

1-3 Rate  Counts 
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22-42 

52-59 

60 

61-68 

69 

70-77 

78 

79-86 

87 

88-95 

TABLE A-3.  LOCATION O F  RATE SUMMARY BLOCKS  IN 
RATE SU3IMARY TEXT 

Description Sgmbol 

HET-I, High Gain, A1 A2 E4 E1 - - -  
I t  I t  B1 B2  SB C 1  G 1  G2 

t l  B1 B2 C4 SB C1 G1 

B1 B2 c1 

1 1  

- -  - 

( 1  I 1  

I 1  f I  Bl B2 c1 E1 
I! I 1  B1 B2 C4 E3 SB E1 
I 1  

- - -  
I f  B1 B2  C4  C3 SB G 1  

I 1  1 1  B1 B2 C4 C3 SB 
f I  B1 B2  C4  C3  C2  SB G 1  

I t  1 1  B1 B2  C4 C3 C2 C, SB E1 
! I  B1 B2 C4  C3  C2 C 1  SB G 1  

I f  
- - -  

1 1  
- -- 

- -  
HET-I, Low Gain, A1 A2 SA C4 G3 

AS 

BSP 

BSe 

PE NH 

PGH 

BS4p 

BS4e 

BS3p 

BS3e 

BS2p 

BS2e 

AS 23 
t l  I f  B1 B2  SB C 1  G3 
I 1  I f  (same as 4-11,  except Low Gain) 

- -  
BSZ2 

HET-I1 (same as 1-21,  except HET-11) 

Sectored, HET-I,  High  Gain AlA2 E4 El E2 AS 

A 1  A2 5 4  E1 G2, summed AS 

B1 B2  SB C1 C2 BSP 

B1 B2 SB el cl E,, summed BSp 

B1 B2  C4 SB C 1  G 1  G2 
- - -  

BSP 

B1  B, Y C4 SB El  El c2, summedBSp 

B1 B2 C4 zl El E2 BSe 

B1 B2 C4 El SB GI G2, summedBSe 
- -  

Sectored,  HET-I, Low Gain A1 A 2  SA C4 G3 ASZ3 

A1 A2 SA 5, G3, summed AS 23 

BSZZ 

A- 12 



Description 

B1 B2 SB ela2, summed 

Sectored, HET-11, (same  as 43-9,6, except  HET II) 

VLET-I DI DII F 2,. 
DZl-DZ2 ' 

DI DII =2 

DI Dn Zl 
I>r DII F Z1' E2 

D l  DII F 

- 
- 

VLET-I1 (same a's 151-155, except VLET-11) 

Sectored, VLET-I DI DII F 
DI  DII F C1, summed 

- 

DI DII F - 
DI  DII F, summed 

- 
Sectored, VLET-I1 Dl Dll _F Z1 

Dl Dll F Cl, summed 
- 

D l   D l 1  - 
Dl  Dll F, summed 

HET-I, High Gain, A1 
1 1  1 1  

A2 

c1 

c3 

c4 

B2 

B1  

SA1 

SA2 
SB 

Symbol 

BS 22 

DE 1 

DZl-DZZ 

;Z&./ 

DZlE.2 

D 

DZ1 

D 

DX1 

D 

A1 

A2 

c1 
c2 
c3 

c4 

B2 

B1  

SA1 

SA2 

SB 
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,’ E&, .pq& 
J .  ,e ’- ’  210 

211-222 

223-246 
+.3 & ! 247 

248 

249 

. <  250 

251-254 

,- > 

Description S.ymbol 

G1 G 1  
HET-I, Low Gain (same  as 199-210 except Low Gain) 

€€ET-II (same  as 199-222 except HET-11) 

VLET-I DI DI 
II 

DII DII 
I?  E E 

F F 1 1  

VLET-11 (same as 247-250 except  VLET-II) 
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TABLE A-4.  BIT  ASSIGNMENTS FOR COINCIDENCE 
CONDITION MAP 

Bit - 

0 

HET - 

A1 

7 

8 SA 

B1 

9 SB 

10 G1 

11 G2 

13 

14 0 

15 0 

One in a bit  position  implies  that  corresponding  term is presented.  Whether 

coincidence/anti-coincidence is determined by  the rate definitions 

Bit  15 is set if the  data  type is disabled. 
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m e  

0-3 

4-7 

8-11 

12 - 15 

TABLE A-5. RATE SUil'IMARY BLOCK  FORMAT 

Description 

Accumulated  counts for this  rate,  excluding  read- 
outs  which  (a)  appeared  in  a  minor  frame for 
which bit  errors  exceeded  tolerance, or  (13) 
failed  trend  check. 

Time  in  seconds  over which  the  counts  above 
were  accumulated. 

Accumulated  counts for this  rate,  excluding 
readouts  for which  data  quality  was  unacceptable 
or  gain  mode  was  unavailable. 

Time  in  seconds  over which the  counts  in  the 
preceding  word  were  accumulated. 
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8 

Byte 

0-1 

2 -3 

4-5 

6-7 

TABLE A-6. PHA EVENT FORhIAT 

Bit - 
0-1 

2 -3 

4- 15 

0-3 

4- 15 

0-3 

4- 15 

0-3 

4-15 

Description 

Worst  Data  Quality  Flag  for 
minor  frames  required for 
this PHA event 

Spare 

PHA Tag  bits 

0 

PHA 1 Readout 

0 

PHA 2 Readout 

0 

PHA 3 Readout 
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December 22, 1977 

TO : Dr. Tycho von RosenvinN661 

FROM : ISEE Data Processing Engi neer/565.2 

SUBJECT:  ISEE Data  Tape Formats 

You will f i n d  attached a booklet  providing  general  information  relative 
t o  ISEE data  processing a t  GSFC and  a pul  se code modulation . (PCM) data 
tape  format  conforming  as much as  possible t o  your  specific  format re- 
quest. You  may f i n d  tha t  I have included some telemetry words nof‘ 
requested by  you b u t  which  I think you will need. 

If  any additional  telemetry words are   desired,  you should l e t  me  know 
soon because  these  formats , unless amended, will be used t o  generate 
tes t   t apes   for  our system testing. Please send me the  address where 
your  data  tapes  are  to be delivered.  Usually we f i n d  a f t e r  launch 
that  your  address  for  correspondence i s   d i f fe ren t   than  the address o f  
your  tape 1 ibrarsian . 
I f  any questions  arise,   please  feel   free  to  contact me. My telephone 
number i s  301 -982-6408. If  no answer,  please  call 301 -982-5928, and 
leave  your name, telephone number, and subject  for  discussion. 

John H. Schmidt 

Attachment 
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The ISEE experimenters will receive  several  types o f  data  tapes  €rom GSFC on 

. a weekly basis.  These  types  are: 

e PCM telemetq‘ - integer  binary  labels,  integer  binary  data 

e Common data IISEE-A) - integer  binary  label, mixed  data 

o Common data OSEE-C) - integer  binary  label,  mixed  data 

o Definitive  attitude/hlCE - floating  point  label,  floating  point da ta  

All, ISEE digital  data  tapes will be written in 9-track odd p a r i v  mode with 1600 

‘cpi density unless  the  user  can not accommodate this  medium. In that  case,  the 

alteyqative  will  be.7-track, 55G cpi, odd parity. IVe do not  recommend 800 cpi 

on  either 7 o r  9- t rack digital  tapes. 

The P C h l  telemetq’  data  tapes n.ill be  made up from many files,  Each  telemetry 

4 message to GSFC from  a ground  station  will  reach  the  experimenter as a  separate 

, file.  The  elements of all  files on all ISEE data tapes  supplied by IPD will be as 

follows : 

4t File  header  record . 

. e Data  records 

8 End-of-file mai-k (EOF) 
P 

* All tapes  will  end with t h e e  consecutive EOF marks. All tape  shipments  will 

be  accompanied by a shipping letter  itemizing  the  tape  contents. 

The  conlmon  dat3  tapes  will  nave a single  file  per  week.  The  file heacier record 

will be  written in binary, and the  data  records Ivill have misea  integer  binary and 

. .  

the  floating point requested by the  recipient, Both  the file heacier record and the 

data  rccords lvill be compatible n.ith the  user’s  computer..  The conlmon da t i  

tape llcader  record and the  aat3  record  formats will be supplied a t  3. later  date, 

Y 
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I! 
The  attitude/hICE tapes will also  have a single file per  weel;. The  file  header 

record and data  records will be  written in the  floating point reyuested by thk 

recipietjt,  Each  physical  data  record will have ten one-minute  logical  records. 

. There will  be  occasions when the  exTerimenters'  computer will not be  able  to 

read' some portion of a  data  tape  due to excessive  parity  errors  or damaged 

tapes.  These  tapes  have  always  been  replaced.  However,  a new system has 

been  designed,, and the  experimenters are requested  to be prepared  to  receive 

not the whole tape (PC11 telemetry  data)  reprocessed,  but only the bad file. 

The IPD will perform all PCRI  data  reprocessing on a file basis not by decom 

tapes as in the  past, Each user  must  be  prepared  to  merge  the  good_part of- 
the  original  decom  tape li7ith the,  replacement  files. At the  cost of data  pro- 

cessing  today,  neither GSFC nor  the  experimenters  can afford to reprocess' a 

week of PCXI data  because  one  file is bad. All experimenters'  analysis  programs 

should be  prepared to skip  over a certain  number of records with unrecoverable 

pariry  errors on each tape'. Replacement of common  data  tapes and attitude/ 

I lCE  tapes will be performed  according to the  same  policy;  except the tapes  are 

. - l l _ l . ~ _  ,l"llll"-̂ - .,,., ,, ,".._ _. , ~ . ~. . ,. ' ,._,"_.._x .~~ , " ". . I.,.)" ~~~ ;. ..."..I" ~. ~" ,- ,', ," ."_ 

.l_l_ ~ ..,,." ,,,_ ,. .' _ _  .. ___^_1_4" ~ ". , . , ~ I ,_l_~_x","," .,, _I. ~ , " . , , - , ,".e ,,,. I,. 

c,___ ", . . ,,  ", , ,' .... 

only one  file long. 

. .  All correspondence with GSFC concerning any of the  types of data  covered in 

this  memorandum  must  include  the  esperimenter's IPD assigned  experimenter 

number. Ke have  numbered  experiments  consecutively  through ISEE-A, B, and 

C' as found on pages 110.1 and 110 of the ISEE-SIRD. These  esyerimenter ID 
numbers  are  listed in Table 1. 

All file  header  records n-ill contain a 1440-bit  field (40 3G-bit w o ~ d s )  preceding 

the  described  portion of tne  record.  This  field will  be designated 2s  the GSFC 

TAG and will not be  described to  the  users. The lengh of the t q  was cnosen 

. 
* 

sucli'that i t  occuples an integrai  number of \vo~r is  in all users'   computers, 

The s p c e c s d x  .clock ,gisen in the file header record and in e:lch Iccical r e c o d  

header IvilI be n composite of the spacecraft ciock from  the st3tus field and the 

3 
I 
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Table 1 
lSEE Experimenter I D ,  

ISEE-A Project Code Investigator 

.1 ANN Dr. Anderson 
2 BAN Dr. Bame 

' 3 .  FRAl Dr.  Franl; , 

4 G Uhl Dr,  Guimett 
5 HAhl Dr.  Harvey 
G HEM Dr. Helliurell 
1 HOhI ,Dr.  Hovestadt 
5' HPhI Dr.  Heppner 
9' hl Oh1 Dr. I lozer  
10 OGhI Dr.  Ogillie 
11 RUM Dr,  Russell 
1 2  SHhl Dr,  Sharp 
13 MTrnl Dr. Tl'illiams 

' 

r 

ISEE-E 

14 AKD Dr.  Anderson 
15  EGD Dr,  Iioreno 
16 FRD Dr, Frank 

. l'i GUD Dr.  Gurnett 
16 HAD Dr.  Harvey 
1 9  KED Dr.  Keppler 
20 PAD Dr.  Paschmann 
2 1  RUD Dr. Russell 

EEE-C 

* 9') 
L- ANH Dr.. Anderson 
23 BAH Dr. Bame 
2.1 DFH Dr. Hynds  
25 HIiH Dr. H e c k m a n .  
2 1; HOH ' Dr. Hovcstadt 
- 1  N E H  Dr. nieycr 
2. OGH Dr. OGill-ie 
2 $1 SBH Dr. Steinberg 
3 (1 SC H Dr. Scnrf 
31 S>IH Dr. Smi 111 
3" ST11 Dr. Stonc 

r)- 

i 

i 

! 
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;I minor  frame  counter, 
u 

The PCRI telemetry  tapes tvill have data  records  composed of K logical  records, 

each  containing  one  subcom  seyuence (64 minor  frames on ISEE-A and 32 minor 

frames on ISEE-B). A typical  physical  record would contain  four  logical  records. 

Each  logical  record will have  several  parts: 

0 A logical  record  header. 

e The  experimenter's P C J I  data. 

e Necessary  analog  subcom d ~ a .  

o Secessary  digital  subcom  data. 

e .  In some  cases,  the PC11 da~a  from  some  other  experimenter.  

* .  I 

The  logical  recprd  header  must  be  tne  first  item in each  logical  record,  but  the 

other  four  items  can  come' in any older. 

All data  tapes written by IPD  compurers n.ill be  compatible with the user 's  

computer in regard to word length.  Tnere  are  several  users who will be doins 

a  portion of the  data  reduction and the  co-investisator  will also do a portior.. 

Ln these  cases, IPD will write  the rapes to  be  compatible with one of the two 

c,omputers.  The  IPD c m o t  send d3:3 iron1  one  experiment  to  more than OIIE 

investigator. 

PC31 Telemetry  Tape  Format 

X11 items  Ivritten on the PC11 teiemerry  rapes  are  written in integer binal?. 

The  elements of the  file  header recoxd on the PC11 telemetry da ta  t;tpe ;ire ns 

follo\\.s: 

. , .  

ca GSFC T A G  

o Satellite ID nunhc1- 



, 

Recording  station ID number 

Experiment U, number 

Start  time of data (3 words) 

- year  

- day of year 

' -  milliseconds of day 

Stop time of data (3 words) 

- year  

- day of year 

- milliseconds of day 

Last clock in this  file 

Kext file  start  time of data (3 words) 

- gear  

- day 

- m-illiseconas 

Kext file  clock  start 

Percentage of data  recovered ( actual ) 

(anticipated) 

x 1060 

Number of minor  frames in file 

Bit rate  (i.e., W ,  16384, etc. ) 

Shipping group  number 

Reel  sequence  number 

File  number on this tripe 

4% 

b 
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Orbital  position  data f l a g  (i worci) 
a ,  

0 = definitive  orbit 

1 = predicted  orbit 

2 = no orbit;  propogation  delay not  computed 

For all users who have  computers with  32-hit words or  larger,   each of the 

above,elements will be'one word in the  user's  computer word iength,  except 

. those  elements  identified as being  three words and the GSFC TAG which is 

1440-bits.  Those  users who have  iG-bit  computers will find several  fields 

from..the file header  record and also  later in the  logical  record  header which 

are too large  for  their  computers,  Those  fields will be  presented as two 

adjacent  16-bit  fields.  .The  fields  referred to are:  * 

. .  

e. hiiliiseconds of day 

e Spacecraft  clock. 

o Orbital  position h meters  

. Because  the  orbital  position  can  have  negatiy  components, IPD will  provide 

these  values in a single  32-bit  data  stream t ' complement),  The  file lab,eel 

records will  be  the s m e  length as the  data  records q-hich follon. 

The  logical  record  header which comes  once  per 64 minor frames (subcom Y 

i/u an/ S ' L  

T -e_ x 
.. .. - - . . .  ._.._ - t s . = E - y f . d  9 39 en Z ~ E E -  

A 
sequence) has the  following  elements: 

Q Experiment ID .number 

e ,. Day oi year  of first bit of minor frame 0 (or G5, 125,  192). 

e Niliiseconas of day of first  bit of minor  frame 0 (or G - l ,  12S, 192). 
, 

Q SpacecrnEt clock  for  minor  frame 0 (or  64, E S ,  1931, 

0 Ayerage  frame m k e  in microscconds 
" I  

7 2  '>(.L &- 

o Frame counter 

7 



t+ t. l l i  11% - U v  = 1111 aaLa ;LL S O I ~ C  puulL in logical  record 

11 = no Pill data in logical  recorg 

0 Bit rate indicator - 00 = other 

10  = high bit rate LO 4 8 

11 = other . 

o Time yual i ty  - 00 = quick look - 
01 = fraction  smoothed and 

.. but  unverified by other  stations 

10  = smoothed,  delay  corrected and verified 

after  adjusting  the  ground  station  time 

11 = same as 1 0  but no adjustment  reyuired to 

, ground  station  time 

Data  quality flagsm(2 bits  per  minor  frame) 

00 = fill  data 

0 1  = unused t i  -. ,. I , .. 

10  = good (undecodedj 

11 = excellent  (decoded) 
5 [:,L,;.,,.: gc L i i' i-1 G 

Orbital position in geocenwic  equatorial--inertial  coordinates 

(meters) 

-& G s e ,  x 
-& GSEy 

1 ' .  



spike will not receive  whole  subcom  seyucnces of fill. 

Fill  data  will bc all zeros in  the  data  fields. If any of the 64 minor  frames in 

a logical  record  has  valid  d3ta,  then the  logical  record  header  will  also h a w  

valid  information in $1 fields. If all 64 minor  frames are missing then  the 

' . header  and  the  data  portion of the  record 'will bwAa+wx (not  included on out- 

put except as mentioned  aboveng(& a~ ~ A A ~ . w ,  " x 
w J +  

4 

The dat-a portion of the P C h I  telemetry data tapes n.ill  be described  specifically 

in  the  attachments,  The  minor  frame  words NFIY), analog  subcom $1 (ASC Pl,, 

analog  subcom = 2  (ASC $2,  and,  digital  subcom IDSC, numbers  used  in the spe- 

cific  format  descriptions.correspond  to the  numbers in  the ISEE telemetry list. 

ISEE-A'list shown in Tables 4, 5 ,  6 and 7 .  A x s E f - ( 3 , & & ~  

Conlmon Data Tape Format 
~&/(1oxz-pyy4A. . .  Y 
The  common  data  tape  format  will he provided  at a later  date. 

Attitude/NCE Data Tape  Format 

The  attitude/hICE  data  tape  formats  are shown in Tables 2 and 3. 



To 

FROM : 

i 1 SUBJECT: 

I 

John  Schmidt DATE: January 1 9 ,  1978 
Code 565.2 

T. von Rosenvinge 
P . I .  f o r  ISEE-C-TYH 

Tape Formats for  ISEE-C-TYH 

We hav  reviewed  the  tape  format  which you sent   us  and w e  f i nd  
t h a t  i 0 i s  acceptable.  Signed  integer  constants  (such as posit ion) 
w i l l  be   requi red   in  two's complement. We currently  understand 
t h a t   t h e   f i l e  start times of a l l  multi-fi le  tapes w i l l  b e   i n  time 
sequent ia l   order ,  that the  "start time of the  next   f i le"  w i l l  be 
zero  for   the las t  f i l e  on the   t ape ,  and that  such  tapes w i l l  begin 
and  end only on  approximate  one week boundaries. Tm-7- We accept  your ~. 

stand  that   each  physical   record w i l l  always  correspond t o  a major 
frame  and t h a t  a physical  record  could be a l l  pad except   for  a 
s i n g l e  mi-nor frame. F i le   l abe l   records  w i l l  be   the same length 
as the  data  -records which follow. The bit-rate  indicator  needs 
be  defined  for ISEE-C. We do notbow how t o  ex t rac t  a number of  
needed quant i t ies  from the  data  but  understand  that   the  required 
information is  contained  in   the  data  words you are sending  us. 

~ These quantit ies  include  the  sun time, magnetic f i e ld   c ros s ing  time, 
spin-axis  angle  with  respect  to  the  spacecraft-sun  l ine,   instrument 

- understand--thatyou do not  check t o - ~ s e e   i f  enzin.e_elinp f o r m a s  being 
_nn-oLL!3f  af3 1s -kr-axL --4 -&t-k a l  x 

used  s ince  operat ional ly   this  i s  not supposed t o  happen. 
. .- 

T. von idsenvinge 
Cosmic Radiations Branch 

". 



j 

i 

r 
1 . .. 

I'oul F1 

.. 





L 

1. 

. -  



.. .- 

24 

.. 1 8  



B c 



i 

45 

r. 
I 

3 , 

7" 5 
c 

b .. 0 

716 

7 +u 







I I 





ISEE-C MEDIUM ENERGY 

COSMIC. RAY EXPERIMENT 

TELEMETRY DESCRIPTION 

Tycho von Rosenvinge 

October 1, 1976 
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ISEE-C TYH DATA  FO€?HAT 

MINOR FRAME 
WORD 

PA€MlETER 

VLET PHA DATA 

7 VLET RATES, FLAGS & PHA STATUS BITS 

a HET RATES 

HET PHA DATA 

11 3 
58 DIALOG SUBCOM #I. 
59 DIGITAL SUBCOM 

122 ANALOG  SUBCOM  $12 

ANALOG SUBCOM 1 (BY POSITIONS ; = STEPS) 

STEP # 
5 1  VLETS ANALOG HOUSEKEEPING 

5 2  HETS POWER  MONITOR 

53 W T S  POWER  MONITOR 

ANALOG SUBCOM 2 

STEP # 

17 HETS THERMISTOR 

19 VLETS THERMISTOR 

DIGITAL SUBCOM (BY POSITIONS, = STEPS) 

STEP v 
43 

44 

45 

46 

HET SUBCOM BITS 

AND COMMAND STATUS 

AS FOLLOWS : 

2 



a 

STEP # / B i t  7 

43 s5 
44 CD 8 

45 . CDlC 

46 CD 21 

43 s5 
44 CD 3: 

45 CD 41 

46 cc 41 

6 

s4 

CD 7 

C D 1 5  

C D 2 3  
- 

s4 

C D 3 1  

C D 3 9  

CD 47 

2 

HG1 

- 
- 

CAL 

CD2 5 

CD,3 3 

C D 4 1  

. ~. --Bi+&~~qe&errt--f . irst in rime .and... B i L Q  1aSt)c . - ?~_-  

HET SUBCOM POSITION = ( S 4 )  (S3) (52) (SI) 

C O " I D  BIT ASSIGNMENT FOLLOWS: 

C D 1  - Dummy B i t  (Always 0 i n  R e a d o u t ) .  

CD2 - Suppress A2 T e r n  (HET-I) . 
CD3 - 
CD4 - 

11 

B2 

G1 

c1 

c4 

G1 

11  11 

- 
11 11 I1  , B Stoppiqg  Only. 

'-. CD5 - 11 11 I 1  ' . 
'I . CD6 - 

CD7 - 
CD8 - D e l e t e  AS Analysis (HET-I). 

11 I 1  

- 
I 1  I1 I1 , O t h e r ' T h a n  B Stopping. 

.. . 

CD9 - BSE I 1  

B S p  

PEN 'i :::: 1 11 

I 1  

CD12  - Suppress  A2 T e r m  (HET-11). 
C D 1 3  - 
CD14  - 
C D 1 5  - 
C D 1 6  - 
CD3.7 - 
C D 1 8  - D e l e t e  AS Analysis 

C D I 9  - I' BSe 

C D 2 0  - B S p  

II 

B2 

G1 

C4 

11 I I  

11 
- 

11 11 , B Stopping O n l y .  
I I  11 11 

I 1  I 1  11 

11 
- 
G I 1  , O t h e r  Than B Stopping. 

11 

11 

I 1  

3 

(CONTINUED) 



L 

COMMAND BIT ASSIGNMENT  (CONT'D) : 

CD21 - Delete PEN Analysis @ET-11). 

CD22 - Power Off G4  (HET-I). 
CD23 - 
CD24 - 
CD25 - 
CD26 - 
CD27 - 
CD28 - 
CD29 - 
CD30 - 
CD31 - 
CD32 - 
CD33 - 
CD34 - 
CD35 - 
CD36 - 
CD37 - 
CD38 - 
CD39 - 

'\ CD40 - 

11 G3 11 

11 G2 1 1  

11 GI 1 1  

I1 B2 11 

11 I' B1 I1 

I1  l1 A2 1 1  

11 AI 1 1  

11 c4 1 1  

I 1  c3 11 

I1  l1 c2 1 1  

I1 c1 1 1  

I1 G4 (mT-11). 

11 G3 1 1  

I 1  G2 11 

I1 'I GI 1 1  

11 B2 1 1  

11 B1 11 

11 A2 11 

11 I' AI 1 1  

I1 I 1  c3 11 

I1 I t  c* 11 

_e- 

,, \,.., 
\.\. ".- CD41 - 

--.. 
''_-,- ~ ~ 4 2  - I1  l1 c4 1 1  

CD43 - 
CD44 - 
CD45 - 
CD46 - CAL ENABLE (1 + CAL  ENABLED) . 

11 
l1 c1 11 

CD47 - HG1 = S5-CD47+CD49*CD47 HG = -$. HIGH GAIN 

CD48 - HG = S .CD48+CD5OoCD48 -1 
2 5 

4 



The HETS and VLETS power monitors  nominally s i t  a t  d . 0  v o l t s  
when the  experiment i s  ON and a t  ground when t h e  experiment is OFF. 
For definit ion  purposes,  any value >' 2 .5  v o l t s  = ON; < 2.5 v o l t s  = OFF. 
The analog subcom %bit  readout  value must be  multiplied by .02 v o l t s  
to obtain  the  vol tage  level  a t  the  input  to  the  analog-subcom  converter.  
Hence 5.10 v o l t s  is the   conver te r   fu l l   sca le .  

The thermistor  conversion  table for a l l  thermistors i s  as 
follows : 

DIGITAL 
READOUT 

17 
20  
24  
28 
33 
39  
46  
53 
62 
7 2  
84  
97 
111 
12  6 
142 
1 5 8  
1 7 4  
190 
2 00 
230 
249 
255 

TEMPLpTURE 
C 

+7 0 
+65 
+60 
+5 5 
+5 0 
+4 5 
+4 0 

- +35 
- +30 

+2 5 
+2 0 
+15 
+10 
+ 5  

0 
- 5  
-10 
-1 5 
-2 0 
-30 
-4 0 
-50 

TEMP.. OC 

5 



VLET DATA 

Data for   the  VLET system  includes: 
1. Pulse  height  analysis  data (FHA data)  
2. Rates  data 
3 .  Analog  housekeeping 
4. Power monitor  and  temperature  data 

The p o s i t i o n s   i n  a minor  frame  where these are read  out  have  been 
indicated on the  preceeding  pages. We w i l l  now discuss   each  in   turn 
i n  more d e t a i l .  

The p a t t e r n  of PHA and rates data  readouts is indicated on the  next  
page. A s ing le  PHA event  corresponds  to a s ing le   pa r t i c l e   en t e r ing  one 
of  the two VLET telescopes. The da ta   fo r  a s ingle  PHA event  consists 
of a D I  pulse-height (11 b i t s ) ,  a D I I  pulse-height (11 b i t s ) ,   a n  E pulse- 
height  (10 b i t s )  and event   tag  bi ts  Po and P1. The three  pulse-heights 
f o r  a single  event  can be  read  out   in  2 minor  frames (words 5 and 6) as shown 
on the next  page. However the Po and P1 tags are read  out   for  two events 
at a time i n  word 7,  frames 3 ,  7, 11, . . as   indicated.  Thus the 
pulse  height  data and tag   da ta   for  two PHA events i s  read  out i n  four 
minor  frames. The nul l   event  (no par t ic le   de tec ted)  i s  characterized by D I =  
DII=E=O.  P1 t e l l s  whether  the  event w a s  detected i n  Telescope 1 .or i n  t e k -  
scope 2 ;  t h e   s t a t e  of the Po b i t  c l a s s i f i e s   t he   even t  as one of two 
different   event   types.  Po and P1  indicate   the set of s torage   reg is te rs  from 
which  readout  occurs and need not  be  zero  for  null-events.  

The VLET system  contaiils 8 non-sectored rate counters  and 8 sectored 
rate counters. 

A t  the end of each  block  of 64 minor  frames  (minor  frames 0-.63) the . 
contents of a l l  16 of these   . ra te   reg is te rs  are t ransferred  for   read-out  
during  the  next  block  of  64  minor  frames. The r eg i s t e r s  are then  immediately 
cleared and  any  subcommutators are advanced in   pos i t i on .  Non-sectored 
rate counters  then  immediately resume count ing  unt i l   the  end of  the new 
block  of  64  minor  frames. Each sectored  rate  counter  counts a par t i cu la r  
event   ra te   only when the  corresponding  telescope i s  looking i n  a pa r t i cu la r  
d i rec t ion ,  i .e .  the  spin  plane i s  divided  into 8 different   azimuthal   sectors  
and t o  each  sector  corresponds  one  of  the  eight  sector  rate  counters.  After 
the end  of  one block of 64 minor  frames,  counting  into  the  sector  rate 
r eg i s t e r s   doesn ’ t  resume unt i l   the   sun  spike  occurs .   Events  are then  counted 
successively  into the 8 d i f f e ren t   s ec to r  rate counters  for 8, 16 o r  32 
complete  spins  depending upon whether   the  spacecraf t   b i t - ra te  i s  2048 IBPS, 
1024 IBPS o r  512 IBPS respect ively.  The nominal  spin  period is  3 seconds. 
Complete accumulation w i l l  therefare  b e  f in i shed  by the  end.of   the 64  minor 
frame  block. 

Each VLET rate   regis ter   read-out   (sectored and non-sectored)  consists 
of 24 b i t s  read   ou t   in  word 7.  Every fourth  readout of word 7 contains 
tag/s ta tus   information,  however, so the  contents of one rate r e g i s t e r  i s  
read  out  every  four  minor  frames and a l l  16 r a t e   r e g i s t e r s   a r e   r e a d   o u t   i n  

6 



6 4  minor  frames  (see  Page 9. Register R 1  i s  r e a d   o u t   f i r s t ,  R2 
next  and s o  on  through R8, then  sector rate r e g i s t e r  SR1 is read  out  
followed by SR2, . . . SR8. 

The rate counter  subcommutation  and rate coincidence  conditions 
are i n d i c a t e d   i n   t h e  table on Pagelo.  For  &level  sub.comautation, 
the subcommutator pos i t ion  5 [ (S2) (Sl)  (SO)] o c t a l .  The S2,  S1 and SO b i t s  
are obtained  from word 7 ,  frames 3, 7 and 11 (modulo 16) respec t ive ly  as 
shown on  Page 9. 

NOTE: ALL RATES  REGISTERS  (HET & VLET) ACCTJMULATE DATA FOR 6 4  MINOR 

--- 

FRAMES AND READ Om THE RESULTS DURING THE NEXT 6 4  MINOR FRIIMES; 
THUS RATE READOUTS IN ONE 6 4  MINOR FRAME BLOCK SHOULD BE ASSOCIATED 
W I T H  THE SUBCOM POSITIONS READ OUT I N  THE P E C E D I N G  6 4  MINOR FRAME 
BLOCK. THEC HET AND VLET SUBCOMS ARE INDEPENDENT OF EACH OTHER. 

'&e VLET analog  housekeeping ( s t e p  51 on the  spacecraft   analog 
subcorn # l )  i s  f u r t h e r  subcommed  by 8 inside  the  experiment  using the same 
subcomutator   c lock (S 2)s 1) (SO) as used f o r   t h e  W T  rate  r e g i s t e r s :  

ANALOG STjBCOM 
PARANETER ( s a  (s1) ( S O )  READOUT DESIGNATION . 

v, = 1512 -v 0 0 0 
0 0 1 
'0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 

v. = xO 

v4 1 
v5 - S p a r e  

1 + 6 v  x1 
x2 
x3 
x4 
x5 

x7 

V2 = Thermistor 3 
v3 = Thermistor 4 - Spare 

v =  6 -6 V 
-12 v 1 1 1 v =  7 

' 6  

The VLETS Power Monitor  (analog subcom #I, S t e p  5 3 )  nominally 
sits a t  4.0 v o l t s  when the  experiment i s  ON and a t  ground when t h e  
experiment i s  O F F .  

The spacecraft   analog subcom has a l inear   range  from 0 t o  5.10 v. 
Hence, the  following  conversions are necessary   to  relate t h e  subcom readout 
X ' s  wi th   the  appropriate   vol tage:  

Vo = 0.06XX v o l t s .  

V = 0.04xX v o l t s .  1 1 
V = 0.4xX 0.44xX v o l t s .  6 6- 1 

0 

V7 = 0. 0444XX7-0. 0733.XX0 v o l t s .  

The thermistor  temperature  conversions are t h e  same as given on Page 
5. X i s  r ead   i n   t he  same 64 minor  frame  block as the   one   in  which S 
S an8 S a re   ze ro ,  etc. ( i . e . ,   t h i s  is unl ike   the  rates). 2' 
1 0 

The VLETS Power Monitor  (Analog Subcom #I, S t e p  53) nominally sits 
a t  4.0 v o l t s  when the  experiment is ON and a t  ground when the  experiment 
is OFF. See  Page 5 f o r   f u r t h e r   d e t a i l s .  

7 



VLET s ta tus   readout  is as indica ted  on Page 
are both  enabled when t h e i r   s t a t u s   b i t s  are zero. 
commands are executed when they are received. The 
not  turned  on, however, un t i l   the   beginning   of   the  

9. Systems 1 and 2 
The PHA enable/disable 
i n t e r n a l  stimulus is 
f i r s t  64 minor  frame 

b l o c k   a f t e r   t h e  command i s  received. It remains on for'8x64  minor  frame 
blocks  and  then  automatical ly   shuts   i tsel f   off .  It may also  be commanded 
o f f .  The internal   s t imulus  system i s  ON dur ing   the  8x64. minor  frame  blocks 
which  have  the CAL ON b i t  set t o  1. PHA events from the   i n t e rna l   s t imu lus  
may cont inue   to   be   read   ou t   for  as many as eight   pulse-height   events  
a f t e r   t h e  system  shuts o f f .  The 64 minor  frame  block  following  the  turn- 
o f €  of t h e   i n t e r n a l   s t i m u l u s  w i l l  conta in  rates accumulated when it was on, 
even'  though  the GAL ON b i t  i s  reset to   ze ro .  

The .VLET PHA coun te r s   a r e   qu i t e   d i f f e ren t  from those   fo r   t he  HET. 
The counters   for  D I  and DII s t a r t   coun t ing  from zero  and  have  no overflow 
protec t ion .  The E counter   s ta r t s   count ing  from zero and f r e e z e s   a t   a l l  
ones i f  overflow i s  de tec ted .  (The HET PHA counters s ta r t  counting  from 
1 and f r eeze   a t   ze ro   i f   ove r f low is  detected.)  

8 



B I T  STRUCTURE,  VLET  PHA/RATE READOUTS 

I WORD 5 I WORD 6 I WORD 7 I 
v-- PHA DATA -1A. _. RATE /TAGS -4 

- 
FRAMES 
0, 4 ,  8 ,  ..) 

M S B t  DI- DII,-{ XSB 

Y Y Y Y Y Y X X  
1, 5, 9,.. 1 1 6 1 5 1 4 1 3 1 2 1 1 1 0  9 8 7 6 5 4 3 2 6 5 4 3 2 110 9 
F&S B B B B B B B B   X X X X X X X X  

+ D I I  ,- E - LSB I 
F 

Z Z Z Z Z Z Z Z  
2,  6 ,  10,. 8 7 6 5 4 3 2 1 3 2 1 1 1 1 0 9 8  7 1 1 1 0 9  8 7 6 5 4 
FRAMES B B B B B B B B  Z Z Z Y Y Y Y Y  

.. 
I M S B C - D I  .I _c .,- D I I  -1 LSB I 

Y Y Y Y Y Y X X  
3 ,  7,  11,. 8 7 6 5 4 3 2 1 ,  8 7 6 5 4 3 2 1  6 5 4 . 3 2 1 1 0 9  
FRAMES A A A A A A A A   X X X X X X X X  

I-DII ___jit___ E - LSB I 
. .  . .  

. - -  Frame # 
B I T  CONTENTS Modulo 16 

X = E  PHA SI' (VLET) 
Y = D I I  PEA SO (VLET) 
Z = D I P H A  15 CAL ALLOW 
B = RATE 
A i  = TAGS AM> STATUS  A2 = CAL ON 

3 52 (VLET) 

A 1  = { 1: 
P I  0 = TELESCOPE 1 

1 = TELESCOPE 2 

Po 0 = EVENT  TYPE 0 
1 = "EVENT TYPE I 

A 3  = TAGS FOR PHA EVENT I N  
A 4  = Po p1 I FRAMES ( 2 3 3 ) y  (6,7) 3 n 

A 5  = TELESCOPE 2 PHA ENABLE 

A6 = TIILESCOPE 1 PHA ENABLE 

A7 - 
- TAGS  FOR PHA EVENT 

A8 = Po 1 I N  FRAMES ( O , l ) ,  (4,5), . .) . 
VLET ANALOG SUBCOM P O S I T I O N  = (S 2) (SI) (SO) 

9 
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HET DATA 

- _  

The TYH High-Energy  Telescope (HET) produces  three  types of d i g i t a l  
da t a   ( r a t e   da t a ,  PHA data and command s ta tus   da ta ) ,  and 3 analog  parameters. 
One complete  data  cycle  requires 16 blocks of 64  minor  frames, o r  1024 
minor  frames. A s ing le  64  minor  frame  block  format i s  shown in   F igure  l.* 
Word 8 contains a l l  the HET rate data ,   consis t ing of 16 consecutive 2 2 - b i t  
rate counter  readouts,  followed by 8 additional  20-bit   sectored rate 
counter  readouts,   for a t o t a l  of 512 b i t s  in   the   64   8 -b i t  words. The 
f i r s t   b i t   i n   t h e  sequence  (i.e.,  the f i r s t  b i t  readout i n  time) appears 
i n  minor  frame #O and is  the MSB (221) of rate counter 41; this is 
designated R122. The succeeding b i t s  (R121, R120, Rllg . . . R1) complete 
the  readout of R1, followed by R2 (R222, R221  . . . R21)  and so on until 
a l l  16 rate counters and the 8 sectored rate counters (SR1 through SR8) 
have  been  readout.  This  represents  1/16 of a complete rate data  cycle 
and corresponds t o  a s ingle   posi t ion of the rate counter commutator. The 
commutator pos i t ion  i s  read  out as the S4, S3, S2 and S l  b i t s  in  the 
d i g i t a l  subcom (S4 i s  MSB) of the  preceding  64 minor  frame  block. The 
log ica l  rates, i.e., the  required  coincidence  anticoincidence  conditions 
among various  elements  of  each  telescope,  are shown in   F ig .  2 f  Some rates 
are not  comuta_ted a t  a l l  (R3,  R4, R 1 1  and R12,  f o r  example),  and 
represent   the same coincidence  condition  regardless of t he   s t a t e   o f   t he  
Sl-S4 b i t s  and the  H G i  b i t s  (high  gain/low  gain)  for  each  telescope. 
Other rates may b e  commutated between two quant i t ies   us ing  only the  S 1  b i t  
(e.g., R5) or   only  the H G i  b i t  (R1).  R2 and R10, however, are commutated 
using  both H G i  and the S1, 52 b i t s  as wel l .  The s ingles  rates from  each 
telescope  element are commutated modulo 16 i n  R 8  and R16 using a l l  the 
b i t s  S1, S2, S3, S4. 

PHA (pulse-height   analysis)   data   for   selected  events   appears  as 
a 48-bi t   sequence  s tar t ing  in   the MSB of Word 9 of even-numbered frames  and 
ending  with  the LSB of Word 11 of odd-numbered frames. The f i r s t   1 2  b i t s  
read  out (T12-Tl i n  Fig.  1) are t a g   b i t s  which ident i fy   the  event   type 
(A STopping, B STopping, or  PENetrating) , the   te lescope,   the   sector  
o r i en ta t ion  of the  spacecraf t  a t  the time of the   par t ic le   de tec t ion ,   the  
penetration  range of the  particle  through  the C stack, and other  house- 
keeping parameters or' that   event.  The remaining 36 b i t s  contain  three 
12-bit  numbers representing  the  amplitude of three  selected  detector  signals. 
Fig. 1 i l l u s t r a t e s   t h e   v a r i o u s  PHA addresses   and  ident i f ies  which detector  
quant i ty  is represented  for  each  of  the PHA event  types. 

Command s t a tus   da t a  i s  r e a d   o u t   i n   t h e   d i g i t a l  subcom. E i g h t  sub- * 

com words, i.e., 128 minor  frames, are required  for  a complete  readout 
of a l l  48 s t a t u s   b i t s .  Each block  of 64 minor  frames,  however,  contains 
one  readout of t he   r a t e  commutation posi t ion and the two gain b i t s ,  one 
fo r  . each . .~ telescope. See  page 3 .  Command status  changes whenever a command 
is rece.f red; i. e. , it i s  not  aligned  with 128 minor  frame  boundaries. 

. . . . . . . .. . . . .-- . .... . . - -- -- ~ . .. 

* Drawing labe l led  TYH High  Energy Telescope, ISEE-C Telemetry  Format, P -  1 2 .  
4- Drawing labe l led  ISEE XET Rate  Table 9 P. 13- 
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The HET in te rna l   s t imulus ,  however, i s  turned on a t  the  beginning  of  the 
f i r s t  64 minor frame b lock   a f t e r   t he   i n t e rna l   s t imu lus  command (P88, 
provided CD46=CAL ENABLE b i t  = 1) i.s received. The in t e rna l   s t imu lus  
system then   s t ays  on f o r  16x64 minor frames (1 complete sybcom cycle) 
and   then   au tomat ica l ly   shuts   i t se l f   o f f .  The in te rna l   s t imulus  may be  
shut off earlier by r e s e t t i n g   t h e  CAL ENABLE b i t  (CD46) to  zero.  Note 
t h a t   t h e  CAL b i t  i n  t h e  HET s t a t u s   d a t a  i s  set dur ing   the  16x64  minor  frame 
blocks  during  which  the  internal  st imulus is ON. Corresponding rate 
data   extends  into  the  fol lowing 64 minor  frame  block. PHA d a t a  accumu- 
la ted   whi le   the   in te rna l   s t imulus  is on can  extend as much as 3 event 
r eadou t s   a f t e r  the time it i s  shut   o f f   ( i . e . ,  a CAL b i t  = 0 i n  a 64 minor 
frame  block is not  a guarantee   tha t   th i s   b lock   conta ins  no d a t a  from 
the   i n t e rna l   s t imu lus )  . 

-. 

RET null PHA events   cons is t  of a s t r i n g  of 48 zeros. The lowest PHA 
channel   va lue   for  a non-null HET event i s  1; a pulse-height  readout of zero 
f o r  a non-null   event  implies  overflow  of  the  corresponding  counter;  i.e., 
top of range. The t a g   b i t   f i e l d   c o u l d   b e   t e s t e d   a l o n e  as a test  f o r   n u l l  
events   s ince it should  be a l l  zeros   only f o r  nu l l   events .  

1 4  



ISEE-C Sector  Rates (HET + VLET) . 
Nominal spin  ra te  = 20 R P M  +. Spin  Period T = 3 seconds. One 

complete readout of 8 sector  rate  counter  contents  takes 64 minor  frames 
or  32  seconds a r  2048 IBPS. A t  the end of a 64 minor frame block  the 
contents of the 8 sector  rate  counters  are  transferred  for  readout 
during  the  next such block;  the  next  rate t o  be sectored i s  selected by 
advancing  the  appropriate sub-com  by one step and clearing  the 8 counters. 
When the  next  sun-pulse is detected,   rate accumulation  begins in   the   f i r s l :  
sector  rate  counter.  One-eighth of a revolution  later  the  rate  pulses 
a re  switched from the first sector  rate  counter t o  the second for  the 
next  one-eighth of a spin and so on. A t  the end of one complete spin 
counting i s  resumed in counter one. The process  stops  after n complete 
spins, where n i s  b i t - r a t e  dependent: 

IBPS n 

2048 8 
1024 16 
512 32  

To obtain  counts-per second, divide  the number of  events counted by nxT/8 
seconds. 

The sun-pulse may be  derived from ei ther   the Panoramic Atti tude 
Sensor System (PAS) or from the  Fine Sun Sensor System (FSS). The PAS 
and FSS systems are  located  in  facetd 6 and 14 respectively, 180" apar t .  
However, each i s  canted by 22-1 /2"  and the  sun-pulse from the FSS i s  
delayed by 180"'so  that  the  sun-pulse is  generated when sunlight i s  
normally  incident on facet  5 (actually  the PAS pulse comes 0.35" l a t e r  
than t h i s ) .  The facets   are  numbered 1 t o  16 according  to a right-hand 
rule,   the  rotation of the  spacecraft  follows a right-hand  rule and the 
spin  axis  w i l l  point  to  the North Ecliptic  pole  21". The W T S  a re  
located  in   facet  8 with  their  syrmnetry axes in  the  spin  plane and rotated 
from a"norma1 t o  facet  8 by 15" towards facet  7. The  HETS are  located 
such tha t   t he i r  symmetry axes l i e   i n  the  spin  plane,  the A-ends looking 
i n  a direct ion  paral le l   to  a vector from the  center of the  spacecraft 
to  the  junction of facets 2 and 3 .  This leads  to  the  patterns on page  16. 

The VLET sector   ra tes   are  accumulated i n  24  b i t  counters; the 
HET sectored  rates  are accumulated i n  20 b i t  counters. 
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tapes. 

A l l  p r e v i o u s   d o c u m e n t a t i o n  t o  e x p e r i m e n t e r s   s p e c i f i c a l l y  
s ta ted t h a t  t h e  time on   your   expe r imen t  data tape is the  
time of t h e  first b i t  of t h e  first word of t h e  subcom 
cycle. 

We want t o   i n f o r m   y o u  t h a t  t h e  time g i v e n  w i t h  each 
subcom cycle is n o t  t h e  time of t h e  first b i t  of t h e  
first minor  frame of  t h e  subcom cycle. The time g i v e n  
i s ,   a n d  w i l l  c o n t i n u e  t o  b e ,  t h e  time of t h e  t r a i l i n g  
edge of t h e  l a s t  b i t  of t h e  first m i n o r , f r a m e  of t h e  
subcom  cyc le .  To change  your  comput rograms t o  t i .  

c o n f o r m   t o  t h i s  change,   you  must   sub  one frame 
p e r i o d  from a l l  times g iven   on  t h e  e x p e r i m e n t e r  tapes. 
You w i l l  f i n d  t h a t  t h i s  v a l u e  is g i v e n  i n  each logical  
r e c o r d  (Item 5 ) .  

%tPT 

The ISEE-C time s p e c i f i c a t i o n  is changed t o  be t h e  
same as  t h i s  new s p e c i f i c a t i o n   f o r  ISEE-A and ISEE-B. I 

If you h a v e   a n y   q u e s t i o n s   o r  w a n t  t o  d i s c u s s  t h e  m a t t e r ,  
f ee l  free t o  c a l l  John  Scmidt on 301-982-6408 o r  TELEX- ' 

GSTS Schrnidt/565.2 

I V .  EXPERIMENTS 

F i n a l  R e p o r t s  
1 - I  

A l l  U.S. e x p e r i m e n t e r s   h a v e  a c o n t r a c t u a l   r e q u i r e m e n t  t o  
I >& submi t  a f i n a l  r e p o r t ,  We are  n o t  interested i n  an engi- 

nee r ing  t y p e  r e p o r t   t o  be s u b m i t t e d  now. We do want a 
f i n a l  s c i en t iP ic  r e p o r t   t o  be s u b m i t t e d  a t  t h e  e n d  of t h e  
data  a n a l y s i s  p e r i o d   o f   p e r f o r m a n c e .  AS a minimum, t h e  
f i n a l  r e p o r t   s h o u l d   i n c l u d e  a summary Of t h e  s c i en t i f i c  



e -  I 

- P e l e l .  3.3  Minor  Frame  Counter  Conversion 

 dinor or ,.*. >= frame word 60 contains  the  minor frame  counter (MFC). Al l  8 bits  are 

to  make a straight  binary  conversion  to  minor  frame count, The valid 
0 8 nge for  the  minor  frame  counter is 2 - 1 (=O) to 2 - 1 (=255). 

1.1 e 3.4 Status Group Word Conversion 

e status group  words a re  located  in,,minor  frame  words 61, 62,  and  63. 

mat and telemetry bit rate information is contained in words 62 and 63. 

group is subcommutated SO that  words 62 and 63 a re  of interest only when 

ry  format (= 0, scientific  format; = 1, engineering  format). I <  

hrough 0 (LSBs) of word 63 then  indicate  the  telemetry  bit  rates  as 
8 7  
:I : 

_ -  Meaning 

1 U l  XU48 bits per  second 

1 1 0  1024 bits per second 
p- 
1 I, . .. 1 1 1  512 o r  64 bits  per second 
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. .  . _  . .  

, .  EXPERIMENT DATA TAPES - 

, .  . . .  

..,. r SPACECRAFT MTEGRATION . 
0 DECOM TEST TAPES  TO ALL EXPERIMENTERS. . .  

I .  0 TAPE DUMPS OF SAMPLE  RECORDS. .* 
. . .  

, .  .~ 

- ,  

. THERMAWACUUM TEST - I  , 
. - O  OECOIW TEST TAPES TO ALL EXPERIMENTERS. 
6 -TAP€ DUMPS OF  SAMPLE  RECORDS. 

L. 

DATA POOL ALGORITHMS . 

0 SPACECRAFT INTEGRATION AND THERMAL-VACUUM TESTS 
0 DATA POOL  TEST  TAPE TO EACH  EXPERIMENTER. . 
0 .. PRINTED LISTING OF DATA POOL QUANTITIES. 

e 

..... . . .  

SIMULATED DATA 
0 FROOUCE AND SHIP DATA POOL  TAPES FROM SIMULATED TELEMETRY I- 

SUPPLIED BY EXPERIMENTERS (VIA CARDS,  TAPE). , .  

EXPERIMENTER. , 

. COMPARE  OUTPUT  TO PREDICTED  OUTPUT  AS DETERMINED BY 

LIVE  DATA- . 
. -. 

8-WEEK fQ6TLAUNCH VERIFICATION PERloD. . .  
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INTEROFFICE  CORRESPONDENCE 

9. @&$=c~ 
to DISTRIBUTION from J. Childs date May 23, 1978 

subject Discussions  with L. Gunshol and T. Von Rosenvinge on May 18, 1978 
1% 

n 

The following items  were  discussed: 

(1) Calibration  Data 

The HET and VLET systems  may  be  calibrated independently.  Hence, we need two 
bits  in  the  chapter  subject  matter  code  to  indicate CAL data from HET and/or VLET. 
Calibration  dati is enabled  by  the CAL ALLOW bit.  Calibration  data is generated 
when the CAL START bit  (for  VLET) or  the CAL bit  (for  HET) is set.  All  calibration 
data  must go in  a  separate  chapter. 

(2) Data  Rejection 

After CAL data,  throw out the first eight  minor  frames  worth of PHA data. 

(3) Redundant  Information 

We should  check  the equivalence of the  redundant VLET subcom and CAL bit values. 
The  bit  rate values should be  verified with  both the record  header and the file header. 

(4) Bit  Rate 

The  bit  rate value will be included  in  the  chapter  introduction.  The  following  table is 
used to  translate  the  bit  rate  indicator: 

00 - other (64?) 
01 - 1024 
10 - 2048 
11 - 512 

A bit rate bit  has  been defined for  the  Chapter Subject Matter Code. If a bit   rate 
change occurs, this will be  cause  for a new chapter. It is expected that a bit rate 
change  will  be  accompanied by a data gap. It is  also  expected  that we will see no 
scientific  data  transmitted  at 64 bps. 

(5) Test  Tapes 

We should expect  test  tapes from IPD  shortly. We should also,  however, be prepared 
to  run GSE accelerator  calibration  data  through  the  Encyclopedia  Generator.  The  more 
realistic  accelerat  data should better  aid  in  the  testing of the program. 

I 



to DISTRIBUTION from J. Childs date May 22, 225Q 

subject Discussions  with L. Gunshol and T. VonRosenvinge page 2 
on  May 18, 1978 

(6) Additional  Data  Words 

For now, we  should plan  to  include all of MFW 51, 62, 63, 58, 59, and 122 on the 
encyclopedia  tapes. We will  define a new verse for these  words. At a later date, 
we may  be  required  to  save only a subset of the above data. 

(7) Data Quality Flags * j  

5 if3 
There are two data  qua f3ags per  minor.  frame.  The  bit  values  mean  the following: 

00 - fill  data 

01 - e r ro r s  detected  in  the  telemetry 

10 - if encoded, no corrections  made; if  not  encoded,  no errors  detected 

11 - (encoded) no e r ro r s  detected or errors  corrected. 

For rates to  be  summarized, only data  quzlity 11 rate  values should be  included (for 
now). Hence, the  data  quality  acceptance  level should be  set to 3. All rates will be 
included  in  the raw rates  verse, however. 

The  Chapter  Introduction  will  include statistics on the  data  quality of all minor frames 
in  the  chapter. 

(8) Time  Quality  Flags, Quicklook Data 

We should  accept all data in normal production  except  quicklook  data  (Time  Quality 
Flag 00). The  Chapter  Introduction will include  statistics on the  time  quality of all  
blocks  in  the  chapter. We should be  able  to  process  quicklook  data  outside of the 
normal  production  system. 

(9) Spin Values 

The  Chapter  Introduction  will  include  the  following  information  concerning  spin: 

8 the  average  spin  period  for  the  chapter 

e the  maximum  deviation 

' 8 the  number of ftwildlf  readouts 

o the  number of flnon-wildtf  readouts 

Here we define  a  I1wildf1  spin  readout as one that is more  than  three  standard 
deviations  from  the  norm. 

f 

The  monitor  section of the  encyclopedia  generator will perform  the  check on spins, 
marking up the wild readouts  appropriately. 
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Those  sectored rates which are  measured  in  blocks with  wild spin  values  should  not 
be  included  in  the  summarized  rates  verse. 

(10) Data Uncertainty  due to incomplete  status 

When a change  in HET status is detected  in  continuous  data  (reflecting a command), 
three  blocks of data should be thrown  out--the two blocks  that  contain the different 
status  readouts and the  intermediate  block  wherein  irrelevant status is read out. 

\ 

At both  the  beginning  and end of a continuous  data  stream (i. e., after and before  time 
gaps), two full blocks  should  be  thrown out due to status  uncertainty. 

(11) Trend  check on sectored  rates 

For sectored  rates,  the  trend  check  must  be applied to  the  sum of the  sectored rate, 

(12) 

Again, to  clarify -- 
PHA events  are  those PHX readouts  that  are  recorded when  both the 

n (i. e.,  has  power) and the PHA is enabled  for  the  telescope or event 
nt for VLET is illegitimate if  either  the  power is off or  the PHA is 
event  for HET is illegitimate if either  the  IlET power i s  off or  the 

corresponding  event  type is disabled. 

(13) GI Level 

The HET hardware  has  been  modified to allow separate  deletion of the GI term ac- 
cording to event type. The  deletable G1 term  for A-stopping and sectored rates will 
continue to be known a s  17G111. The  deletable G1 term  for B-stopping  protons  (regis- 
t e r  R2) shall  be  hereafter known as G i  (primed). 
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Some four  d i f f e r e n t   e x p e r i m e n t s   o n  ISEE 1 and  2 h a v e  some 
s u n l i g h t   s e n s i t i v i t y   a n d   i n   o n e  case t h e  a f fec ted  t e l e s c o p e s  
are a t o t a l  loss. E x p e r i m e n t e r s  were c a u t i o n e d   a b o u t   t h i s  
p o s s i b i l i t y   i n  t h e  March/April 1977 Newsletter, You h a v e  a l l  
r e c e i v e d  a r e c e n t  telegram on t h i s  s u b j e c t  as  well. P l e a s e  
t a k e  it s e r i o u s l y   a n d   s a t i s f y   y o u r s e l v e s   t h a t   y o u   d o n ' t   h a v e  
a problem, T h i s   i n c l u d e s  a s o l a r  h e a t i n g  problem b e f o r e   a n d  
d u r i n g  t h e  s p a c e c r a f t  slow roll a t  l a u n c h .  

A C r i t i ca l  Design  Review was h e l d  a t  F a i r c h i l d   a n d  a number 
of p o i n t s  of i n t e r e s t  came u p ,  One is t h a t - n o   e x p e r i m e n t G p  
r e s p o n d e d  t o  F a i r c h i l d ' s   r e q u e s t  f o r  i n p u t s   r e g a r d i n g  t h e  
s u n - s p i n  t e s t ,  T h i s  i s  perhaps r e m a r k a b l e   c o n s i d e r i n g  
i m p o r t a n c e  of t h e  s u n - p u l s e  t o  many o f ,  y~ou .  TO, r e v i e w  
sun-pu l se*may  be d e r i v e d  from e i t h e r  t h e  Panoramic  A t t  
Sensor   Sys tem  (PAS)  o r  from t h e  F ine   Sun   Senso r   Sys t em  (FSS) .  

1 The PAS and  FSS s y s t e m s  a re  loca ted  i n  facets 6 and  14 respec 
\ t i v e l y ,  180" a p a r t .   H o w e v e r ,  each is c a n t e d   b y   2 2 - 1 / 2 "   a n d  I t h e  s u n - p u l s e  from t h e  FSS is d e l a y e d   b y  180" so  t h a t  t h e  
[ s u n - p u l s e  is g e n e r a t e d  when s u n l i g h t  i s  n o r m a l l y   i n c i d e n t  on 
j f ace t  5 ( a c t u a l l y   t h e  PAS p u l s e  comes 0 . 3 5 "  l a t e r  t h a n  t h i s ) .  
I + T h e  facets  are  numbered   acco rd ing  t o  a r i g h t - h a n d   r u l e ,  t h e  
f r o t a t i o n  of t h e   s p a c e c r a f t   f o l l o w s  a r i g h t - h a n d  rule;.*&n.,a2 the. 

w,..$*-- 1 s g i n  _ _  _.,+e *.,e* a x i s  I j x  -w* .*>.,, w i l l  .,, .~ ""..", . -.,, t_ p o i n t , , L o  ;*_ ~ " ,,. ~, , , , "_ . , t ,he .Nor th  E c l i p t i c  po le  5 l O . i  O t h e r  
p o i n t s   i n c l u d e  I A n d e r s o n   w a n t s ' * ~ t o ' s u b s t i ? u t e  a C ? i ~ ~ ~  s o u r c e  
i n   h i s  X-ray   exper iment  f o r  t h e  AM241 s o u r c e ;   c o n s i d e r a t i o n  
is b e i n g   g i v e n  t o  h a v i n g  t h e  thermal vacuum tes t  before t h e  
EMC a n d   v i b r a t i o n  t es t s ;  a d h e r e n c e  t o  s c h e d u l e  is b e i n g  made 
d i f f i c u l t  b y  h a v i n g   e x p e r i m e n t s   o u t  of t h e  s p a c e c r a f t ,  l a t e  
e x p e r i m e n t e r   r e s p o n s e  t o  r e q u e s t s  f o r  i n f o r m a t i o n   s u c h  as  
wire-list checks, l o n g / s h o r t  form test  r e q u i r e m e n t s ,  e t c ,  and 
' c o n t i n u e d  MICOS problems; t h e  Project  Off ice  d o e s  not know 
f o r  s u r e  how many e x p e r i m e n t s   p l a n  t o  b e  o u t  d u r i n g  t h e  c a l i -  
b r a t i o n   p e r i o d .  I h a v e   r e q u e s t e d  t h a t  Vu-Graphs from t h e  
r e v i e w  be s e n t  t o  each of y o u ,  

&,y.-- ~ .",..<* ..,",__ ,,-"" ,,__ "" . _ I  ,-,."e,*,>. ,. , , "  .Ix*~, I _, , 1 " ,,," I ., 

I t  h a s  b e e n   d e c i d e d  t o  e l i n i n a t e  t h e  a t t i t u d e / o r b i t   t a p e .  
T h e  spacecraf t  p o s i t i o n  w i l l  be  placed o n  e x p e r i m e n t e r   t a p e s  
i n  t h e  G e o c e n t r i c   S o l a r  E c l i p t i c  c o o r d i n a t e  s y s t e m  o n l y .  
T h e s e   c o o r d i n a t e s  w i l l  r e s u l t  from a t r a n s f o r m a t i o n   o f  G E I  
coordinates  t o  GSE c o o r d i n a t e s  b y  John   Schmidt .  Checks on 
h i s  a l g o r i t h m   i n d i c a t e   p o s i t i o n  errors 150 km a n d   a n g u l a r  
p o s i t i o n  errors of 20 a r c   s e c o n d s   r e s u l t i n g   f r o m  t h i s  
t r a n s f o r m a t i o n .  H i s  a lgor i thm u s e s  t h e  o b l i q u i t y  of d a t e ,  
n o t  t h e  mean a n n u a l   o b l i q u i t y .  T h e  spacecraf t  a t t i t u d e  w i l l  
n o r m a l l y  o n l y  be d e t e r m i n e d   o n c e  a month when i n  t h e  ha lo  
o r b i t .  T h i s  w i l l  be repor ted  o n  a form, a p r e l i m i n a r y   v e r s i o n  
of which  i s  enclosed i n  t h e  N e w s l e t t e r  a s  a t t a c h m e n t  3 .  
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D5 
DC 
DC 
DS 
DS 
8 Y  
DS 
DS 
DS 
DS 
as 
DS 
DS 
DS 
DS 
DS 
DS 
n5 
5s 
DS 
DS 

DS 
DS 

V G D Q a t  DS * 

VOL 
ENC 

YOL 

STA 

(SPARE) 

i 



* * CHAPTER IHTBODUCTION DSECT FOR I S E E - C  ENCY DATA BASE. * AFTER BQPBGEB CRINT - PAS * 

CBCHSPIC DS 
CHBOLN D 5  
GRDTSTBT DS 
C H D T Y R  DS 
GEDTRR DS 
CEDTSC DS 
CEDTafSC D5 
C E D T E B D  D5 
CEENDY R DS 
CHEN DHR DS 
CHEN DSC DS 
CEENDMSC DS 
CHSTSCC DS 
CROPGSEX DS. 
CHOPGSEY DS 

CENO 'VJXLD DS 
CHWILD DS * 
CEDQOO DS 

CHDQll as 
CEDQOI DS 
CEiDQlO DS 
* 

Q 
CRHETSTI DS * 
CR.HETST2 DS e 
CHVLTTC DS * 
t 
CRHETC DS 
CBVLETAN D S  
8 

t 
CPYP 72x7 DS B 
CHTIPSV as H 
CHVTZI3 DS H 

DS 
.. 

H 

OF SEd6MD 
TIHE SP 

PO SIT f0  B 

'CLODED 

Bt E 
S VERSE BA 

PIRST 3 B 

&,*,-- HET CALIBRATIOM 
BLET A N A L O G  HOUSEKBEPIWG: 

,*.I-, LOW ORDER BYTE - VALUE 
H I G H  ORDER BITE - 

I 0 - V A L U E  READ ODT IW TAIS 
1 - VALUF INFERRED 

CHAPTER 



CREN c 

DS H 

Ds" 
3Qf.J PRIP 

-C €i1 MT 
CElJ 

I '  
SPABE 

64 BPS 
1024 BPS 
20 ii8 
512  BPS 



VEVERN DS x 
DS x 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
1 3  
12 
13 
? Y  
35 
35 
17 
1.8 
49 
20 
21  
22 
23 

P 
OD 
VERSE x 
X 
x 
X 

x 
X 
M 

VERSE 

0 WHICH T H I S  Y 'E R5 E 

T SET 0 

I SET 0 

E RRTE 

E., GBO 

VEBSE 
VEBODY 
P N U R 3 E R  OF PHA EVENTS READ DURING CHAPTER 
OD 





T E A T E P  

D A T E  

EXFCU TON DWTE ~ ~~~ ~ 

n ~ r a ;  u l j T G B T E ( 1 )  
X D A T A  TO B E  PROCESSED I N D I C A T O R  

X E R i a O R  CODE 
REFS: LOCATE (1) ,ENCGEW { R f  ,FNEXT [a)  
REPS: E N I N I T  I , E N C G E N  ( R )  , R E A D E R  ( W )  
A N A L Y Z E R  C O M F L E T I O N  CODE 
R E F S :  ENIr:NTlT(X] , E N C G E N  ( R  ,ANLYZE{W) 
P I L E  PIFADER O R E I T  POSITTOki FLAG 
O=DEF I N I T I V E  e 1 = P R E D I C T E O ,  2=MO O R B I T  

A N L P Z E  [ W ]  

I, = FVEN, 1 = O D D  

1280.0' 
R E F S  :: 



DC 
DS 

CC 

DC 
DS 
DS 

DC 
DC * 

EEDCGNVT DS 
t 

C C  
DC 

Z N T L M P A D  DC 

REFS 2 U T I L I T Y  x *  4E3,7X'OO? AREA F O R  FLOAT 
X84E1,7X9001 CONVERSTON 
U"1. a VALUE S I G N T P Y I N G  P A D D E D  TIP?Z 

E K L P H A  
4 

DC 
C S  

DS 
DS 

DS 
US 

DS 

DS 

DS 
DS 
DS 

ns 
DS 
DS 
DC 

Dc: 

DCB 

DC 
DC 

F 

E 
F 

f; 

P 

E' 
F 

P 

9F 

a 
R 

ON TWTERFACE 
5H1 PRA M A S K  TABLE A 

REFS: 

RkFS: E N I N I T ( R )  ,UUTP 
SV PHA MASK TABLE A 

RkFS: E N I F J I T I R )  I OUT 

REFS 
iii OF 
HEFS 
N U R B  

REF 

i% OF PfIA ' 
: E N I N I T f  

PIIA MAP 
ENINIT{ 

i R  CIF PHA 
S: OUTPDT 

NUHBBER ClF BLOCKS ALL 
REFS: 
SIZE OF PHA RLGCX IN # OF EVENTS 
BEPS: 
LENGT 

l3 OF 
HEPS: 

REPS: 

OF VL 
REPS: 

EFS: 0 

a O F  

T E O U T I  
H A  SORT 
T R O U T 1  
3T A R E A  
T E O U T I  
A H I S T O  

H ISTOR 

DATA TYPE O F  FIRST! 
REFS: 

H E T  (I), 
?![I), 0 

a- ,F - 
REPS: 
5 OF 

S U B G O  
i lEPS:  

REFS: 

MES?!E) A R  ' A  
XES (R) 

R Y  EC C A T  
O U P H I S R T  ( 

Y BEC CATA 
U P H I S R T  E.) 
PHA BE d SE 

VO L 

T=ENENE XTIT 



t 

FNEN E X I T  * 
ENCJECB 
Q 
EMCEI FLOC * * 
EWSTARTV 
:: 
EMEM DV * 
ENBPFEET * 
E R L R G A P  
t 

t 
ENFTllAX 

ENFTCUT 

DS 
DC 

DS 

DS 
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