T his copyprinted at 02 : 51 PM on 12 - Jun - 00

XMM OPTICAL MONITOR

XMM - OM USER MANUAL

ICU - DPU Protocol Definitions

Document: XMM - OM/MSSL/ML/0011.5

Distributi on:

XMM - OM Project Of fice A Dibbens Orig.

ESA PX H Eggel

9

CSL P Rochus

S Roose

Los Alamos National Laboratory C Ho 9

UCSB T. Sasseen 9

Royal Greenwich Observatory R Bingham

R Card 9

M Carter 9

R Cha udery 9

J Fordham

H Huckle 9

R Hunt

Mullard Space Science Laboratory H Kawakami 9

UniversityCollege London T Kennedy 9

D Self 9

P Smith 9

P Thomas 9

MWhillock 9

K Mason

A Smith

Author: Date:

OM Proj ect Offi ce Date:

Distributed: Date:

MULLARD SPACE SCIENCE LABORATORY

UNIVERSIT Y COLLEGE LONDON H.E.Huckle, C.Ho, S.Horner, J. Klarkowski, P.J.Smith,

M.C.R.Whillock, A. Welty

T his copyprinted at 02 : 51 PM on 12 - Jun - 00 ii

CHANGE RECORD

Issue Date Comments

1 9 Sep `93 Feedback fromEOB1 Integration

2 21 Apr `94 Preparation for EOB2 Integration

3 24 Mar `95 Conversion to Word Format, Updates and Revisions

3onc 22 May`96 - Jan `97 Major Revisions for DPU EQM model, issued for comment

4 26 - Feb - 97 Issued - format changed to letter for US printing

5 7 Aug 97 `Snapshot´ of current status for EM Delivery

6 22 - Sep - 97 Update for EM User Manual Release

6onc Corrected DA_BEGOF_EXP, DA_ ENDOF_EXP

Correct DP_FAQ

Modified IC_SET _FRAME_T IME

Removed IC_GEN_COMMAND_ID

Added IC_POWER_DOWN_DPU

Corrected list of Promsupported commands

T idied layout in places

Corrected IC_SYNCH_CLK

Removed IC_SEL_SCI_LNK_TST, IC_ENBL_RO(A)M_TST, DR_RA(O)_TST

Add ed fuller description of EngineeringData.

Corrected IC_DUMP_PROG_RAM length

Added IC_SET_T RK and IC_BPE_BINNING

Corrected various omissions

Removed T BC´s.

7 6 Mar `98 Formal Release

T racking Flag added to status

7onc 6 - May - 98 DA_PROG_RAM_MERROR added.

DA_PROG_RAM_ERROR modified.

Corrected omission of verbose category4.

Corrected type of engineering mode sub - type 7.

11draft 21 June `98 Re - issued as Part 4 of User Manual.

Converted DA_xxx and IC_xxx sections to table layout format.

Added MFN´s, PREF´s, T PN´s and Alias references as appropriate.

11.1 3 - July - `98 Issued for FM Delivery.

11.2 30 - Oct - `98 Units of times corrected.

Password for DPU Power Downcorrected - NCR 99.

IC_SET_T RK convention changed to actual values used.

Clarified wording of IC_BPE_ BINNING.

Stated time interval between heartbeats.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00 iii

CHANGE RECORD (continued)

Issue Date Comments

11.3 31 - Aug - 99 Ensured references to T C - T M document correct.

Dump of white onlylocal ramsupported - NCR 144.

Added previously undocumented alerts (ECR81):

a) D A_GADE_RANGE_ERROR

b) DA_NO_GOOD_GS

c) DA_RSTR_BAD_T ASK_ID

d) DA_ZERO_CNT_CALBGD

e) DA_ MSTN_SET _ROLL_CT R.

Clarified format of DA_BLUEn_S_x_ALERT alerts.

Corrected some TPN´s and PREF´s.

Emphasized padding from24 to 32 bits of DPUINT ´s.

Corrected format of A592 (DA_ RED_E_ALERT ) - NCR 136/ECR 79.

Indicated where DPUINT ´s are signed using newtype DPUSINT.

Corrected DD_REF description.

Added description in DP_WDW and IC_LOAD_DET _WDW of MIC data

interpretation coefficients.

Parameter H1162 clarified (IC_LOAD_MEM_WDW, IC _LOAD_REF_ST ARS,

IC_LOAD_SCI_WDW).

Noted that IC_DUMP_PROG_RAM can also be used to dump ROM using a

contingencyversion of the DPU code.

ECR 78 - documented howto enable scrubbing code.

11.4 Corrected DA_PROG_RAM_ERROR offsets.

Corrected lengths of engi neering data sub - types 0,1,2 and 7.

Corrected sampling time units for fast mode.

Corrected DA_GADE_RANGE_ERROR format.

11.5 Corrected IC_LOAD_REF_ST ARS format.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00 iv

TABLE OF CONTENTS

1. PURPOSE OFDOCUMENT ................................ ................................ ................... 1

2. ST ANDARD DEFINITIONS ................................ ................................ ................... 1

2.1 Types of Basic Types (M achine Dependent) ................................ ................................ ............................. 1

2.2 Command M nemonics ................................ ................................ ................................ ................................ 2

2.3 Command Recognition ................................ ................................ ................................ ................................ 7

2.4 M nemonic Cha nges ................................ ................................ ................................ ................................ ..... 8

3. GENERAL POINTS ................................ ................................ ............................. 10

3.1 Bit Transmission Order ................................ ................................ ................................ ............................ 10

3.2 BlockStructure ................................ ................................ ................................ ................................ .......... 10

4. REGULAR DPU TO ICU D ATA BL OCKS (DD_XXX) ................................ ......... 11

4.1 Overview Of Data Structures ................................ ................................ ................................ ................... 11

4.2 DD_ENG (A306) ................................ ................................ ................................ ................................ ........ 13

4.3 DD_FST (A304) ................................ ................................ ................................ ................................ ......... 15

4.4 DD_IMG (A303) ................................ ................................ ................................ ................................ ........ 15

4.5 DD_RAW (A307) ................................ ................................ ................................ ................................ ....... 15

4.6 DD_REF (A302) ................................ ................................ ................................ ................................ ........ 16

4.7 DD_TRH (A301) ................................ ................................ ................................ ................................ ........ 18

5. DPU PRIORITY DATA (D P_XXX) ................................ ................................ ....... 19

5.1 Overview ................................ ................................ ................................ ................................ .................... 19

5.2 DP_BFAS T (A203) ................................ ................................ ................................ ................................ .... 19

5.3 DP_FAQ (A202) ................................ ................................ ................................ ................................ ........ 19

5.4 DP_WDW (A201) ................................ ................................ ................................ ................................ ...... 20

6. DPU RAM DUMPS (DR_XX X) ................................ ................................ ............. 23

6.1 Overview Of RamDump Data Structures ................................ ................................ .............................. 23

6.2 DR_LRM (A605) ................................ ................................ ................................ ................................ ....... 23

T his copyprinted at 02 : 51 PM on 12 - Jun - 00 v

6.3 DR_PROG_DUM P (A604) ................................ ................................ ................................ ....................... 23

6.4 DR_RAM _DUM P (A600) ................................ ................................ ................................ ......................... 23

6.5 DR_RAM _DUM P_N_ZERO (A603) ................................ ................................ ................................ ....... 24

7. DPU T O ICU ALERTS (DA_XXX ) ................................ ................................ ....... 25

7.1 Overview ................................ ................................ ................................ ................................ .................... 25

7.2 DA_BAD_BLOCK (A586) ................................ ................................ ................................ ........................ 25

7.3 DA_BAD_CMD (A584) ................................ ................................ ................................ ............................ 25

7.4 DA_BEGOF_EXP (A513) ................................ ................................ ................................ ......................... 26

7.5 DA_BLUE1_E_ALERT (A594) ................................ ................................ ................................ ............... 26

7.6 DA_BLUE1_S_ALERT (A595) ................................ ................................ ................................ ................ 26

7.7 DA_BLUE2_E_ALERT (A596) ................................ ................................ ................................ ............... 26

7.8 DA_BLUE2_S_ALERT (A597) ................................ ................................ ................................ ................ 27

7.9 DA_BOTTOM _WHITEDSP (A582) ................................ ................................ ................................ ....... 27

7.10

DA_CID_TOO_LARGE (A583) ................................ ................................ ................................ .............. 27

7.11

DA_CLK_SYNCH_ERROR (A580) ................................ ................................ ................................ ........ 27

7.12

DA_COM PLETE_EXP (A518) ................................ ................................ ................................ ................ 28

7.13

DA_DATA_ALERT (A515) ................................ ................................ ................................ ...................... 28

7.14

DA_DATA_END (A516) ................................ ................................ ................................ ........................... 28

7.15

DA_DONE_FLD_DATA (A517) ................................ ................................ ................................ .............. 28

7.16

DA_DONE_SAA (A53E) ................................ ................................ ................................ .......................... 28

7.17

DA_DPU_ABORTING (A58 5) ................................ ................................ ................................ ................. 29

7.18

DA_DPU_BOOT_READY (A510) ................................ ................................ ................................ ........... 29

7.19

DA_DPUOS_READY (A511) ................................ ................................ ................................ ................... 29

7.20

DA_ECHO_ICU_CM D(A512) ................................ ................................ ................................ ................. 29

7.21

DA_ENDOF_EXP (A514) ................................ ................................ ................................ ......................... 29

7.22

DA_EOS_ABORT (A53A) ................................ ................................ ................................ ........................ 30

7.23

DA_EOS_CALBGD (A531) ................................ ................................ ................................ ...................... 30

7.24

DA_EOS_CALDRFT (A535) ................................ ................................ ................................ ................... 30

T his copyprinted at 02 : 51 PM on 12 - Jun - 00 vi

7.25

DA_EOS_COM PRESS (A53D) ................................ ................................ ................................ ................ 30

7.26

DA_EOS_DLVRDATA (A53B) ................................ ................................ ................................ ............... 30

7.27

DA_EOS_DOWINDOW (A537) ................................ ................................ ................................ .............. 30

7.28

DA_EOS_ENG (A53C) ................................ ................................ ................................ ............................. 31

7.29

DA_EOS_GETREF (A538) ................................ ................................ ................................ ...................... 31

7.30

DA_EOS_INIT _DPU (A530) ................................ ................................ ................................ .................... 31

7.31

DA_EOS_LOCATEGS (A539) ................................ ................................ ................................ ................. 31

7.32

DA_EOS_MAKEAGS_ID (A534) ................................ ................................ ................................ ............ 31

7.33

DA_EOS_RSTR_STARS (A533) ................................ ................................ ................................ ............. 31

7.34

DA_EOS_SCANBS (A532 ) ................................ ................................ ................................ ....................... 32

7.35

DA_EOS_SCANGS (A536) ................................ ................................ ................................ ...................... 32

7.36

DA_EOT_ACQUIRE_FLD (A521) ................................ ................................ ................................ .......... 32

7.37

DA_EOT_CHOOSE_GS (A522) ................................ ................................ ................................ .............. 32

7.38

DA_EOT_ENG (A524) ................................ ................................ ................................ .............................. 32

7.39

DA_EOT_FLUSH_CMPRS (A528) ................................ ................................ ................................ ......... 32

7.40

DA_EOT_INIT_DPU (A520) ................................ ................................ ................................ ................... 33

7.41

DA_EOT_INIT_EXP (A523) ................................ ................................ ................................ .................... 33

7.42

DA_GADE_RANGE_ERROR (A5B2) ................................ ................................ ................................ .... 33

7.43

DA_GADE_RBI (A5A6) ................................ ................................ ................................ ........................... 33

7.44

DA_GADE_RBIA_H (A5A8) ................................ ................................ ................................ ................... 34

7.45

DA_GADE_RBIA_L (A5A7) ................................ ................................ ................................ .................... 34

7.46

DA_GADE_RPI (A5A0) ................................ ................................ ................................ ........................... 34

7.47

DA _GADE_RPIA_H (A5A2) ................................ ................................ ................................ ................... 34

7.48

DA_GADE_RPIA_L (A5A1) ................................ ................................ ................................ .................... 35

7.49

DA_GADE_RSI (A5AC) ................................ ................................ ................................ ........................... 35

7.50

DA_GADE_RSIA_H (A5AE) ................................ ................................ ................................ ................... 35

7.51

DA_GADE_RSIA_L (A5AD) ................................ ................................ ................................ ................... 35

7.52

DA_GADE_WBI (A5A9) ................................ ................................ ................................ .......................... 36

T his copyprinted at 02 : 51 PM on 12 - Jun - 00 vii

7.53

DA_GADE_WBIA_H (A5AB) ................................ ................................ ................................ ................. 36

7.54

DA_GADE_WBIA_L (A5AA) ................................ ................................ ................................ .................. 36

7.55

DA_GADE_WPI (A5A3) ................................ ................................ ................................ .......................... 36

7.56

DA_GADE_WPIA_H (A5A5) ................................ ................................ ................................ .................. 37

7.57

DA_GADE_WPIA_L (A5A4) ................................ ................................ ................................ ................... 37

7.58

DA_GADE_WSI (A5AF) ................................ ................................ ................................ .......................... 37

7.59

DA_GADE_WSIA_H (A5B1) ................................ ................................ ................................ ................... 37

7.60

DA _GADE_WSIA_L (A5B0) ................................ ................................ ................................ ................... 38

7.61

DA_HBEAT(A500) ................................ ................................ ................................ ................................ .... 38

7.62

DA_M STN_SET_ROLL_CTR (A53F) ................................ ................................ ................................ .... 39

7.63

DA_NO_GOOD_GS (A5D7) ................................ ................................ ................................ .................... 39

7.64

DA_PROG_RAM _ERROR (A 581) ................................ ................................ ................................ ......... 39

7.65

DA_PROG_RAM _MERROR (A588) ................................ ................................ ................................ ..... 39

7.66

DA_RED_E_ALERT (A592) ................................ ................................ ................................ .................... 40

7.67

DA_RED_S_ALERT (A593) ................................ ................................ ................................ .................... 40

7.68

DA_RSTR_BAD_TASK_ID (A5FC) ................................ ................................ ................................ ....... 40

7.69

DA_SCI_HBEAT_ERROR (A591) ................................ ................................ ................................ .......... 40

7.70

DA_SCI_RCVR_ERROR (A590) ................................ ................................ ................................ ............ 41

7.71

DA_SENT_CM PRSSQ (A527) ................................ ................................ ................................ ................. 41

7.72

DA_SWITCH_FRAME (A525) ................................ ................................ ................................ ................ 41

7.73

DA_TRK (A526) ................................ ................................ ................................ ................................ ........ 41

7.74

DA_ZERO_CNT_CALBGD (A5FF) ................................ ................................ ................................ ....... 42

7.75

DA_ZERO_LENGTH_DQ (A587) ................................ ................................ ................................ ........... 42

8. ICU TO DPU COMMANDS (IC_XXX) ................................ ................................ . 43

8.1 Overview ................................ ................................ ................................ ................................ .................... 43

8.2 IC_ABORT_DPU (A435) ................................ ................................ ................................ ......................... 44

8.3 IC_ACQUIRE_FLD (A432) ................................ ................................ ................................ ..................... 44

8.4 IC_BPE_BINNING (A421) ................................ ................................ ................................ ....................... 44

T his copyprinted at 02 : 51 PM on 12 - Jun - 00 viii

8.5 IC_CHOOSE_GS (A433) ................................ ................................ ................................ .......................... 44

8.6 IC_CONF_GS_SEL (A427) ................................ ................................ ................................ ...................... 44

8.7 IC_DIRECT_DATA (A409) ................................ ................................ ................................ ..................... 45

8.8 IC_DUM P_PROG_RAM (A414) ................................ ................................ ................................ ............. 45

8.9 IC_DUM P_LOCAL_RAM (A410) ................................ ................................ ................................ .......... 45

8.10

IC_DUM P_RAM (A415) ................................ ................................ ................................ .......................... 45

8.11

IC_DUM P_RAM_N_ZERO (A416) ................................ ................................ ................................ ........ 45

8.12

IC_ENBL_DSP (A407) ................................ ................................ ................................ ............................. 46

8.13

IC_ENBL_ENG (A436) ................................ ................................ ................................ ............................ 46

8. 14

IC_ENBL_EVENTS (A408) ................................ ................................ ................................ ..................... 46

8.15

IC_ENBL_LOAD_CODE (A403) ................................ ................................ ................................ ............ 46

8.16

IC_ENBL_VERBOSE (A42C) ................................ ................................ ................................ ................. 47

8.17

IC_FLUSH_CM PRS (A437) ................................ ................................ ................................ .................... 47

8.18

IC_FLUSH_ QUEUE (A40F) ................................ ................................ ................................ .................... 47

8.19

IC_INIT_EXP (A431) ................................ ................................ ................................ ............................... 47

8.20

IC_INIT_DPU (A430) ................................ ................................ ................................ ............................... 48

8.21

IC_LOAD_CODE (A405) ................................ ................................ ................................ ......................... 48

8.22

IC_LOAD_DET_WDW (A42D) ................................ ................................ ................................ ............... 48

8.23

IC_LOAD_DPUOS (A402) ................................ ................................ ................................ ....................... 48

8.24

IC_LOAD_FILT_CONF (A429) ................................ ................................ ................................ .............. 49

8.25

IC_LOAD_GLOBAL_RAM (A417) ................................ ................................ ................................ ........ 49

8.26

IC_LOAD_M EM _WDW (A42A) ................................ ................................ ................................ ............ 49

8.27

IC_LOAD_LOCAL_RAM (A411) ................................ ................................ ................................ ........... 49

8.28

IC_LOAD_REF_STARS (A428) ................................ ................................ ................................ .............. 50

8.29

IC_LOAD_SCI_WDW (A42B) ................................ ................................ ................................ ................ 51

8.30

IC_POWER_DOWN_DPU (A40A) ................................ ................................ ................................ ......... 52

8.31

IC_REPORT_DIAGS (A423) ................................ ................................ ................................ ................... 52

8.32

IC_REPORT_TRK (A422) ................................ ................................ ................................ ....................... 53

T his copyprinted at 02 : 51 PM on 12 - Jun - 00 ix

8.33

IC_REQ_DATA (A40D) ................................ ................................ ................................ ........................... 53

8.34

IC_RESET_DSP (A401) ................................ ................................ ................................ ........................... 53

8.35

IC_SEL_K LINGON (A406) ................................ ................................ ................................ ..................... 53

8.36

IC_SEL_RAM _BANK (A404) ................................ ................................ ................................ ................. 54

8.37

IC_SEND_SCI_CM D (A40B) ................................ ................................ ................................ .................. 55

8.38

IC_SET_EXP_ID (A426) ................................ ................................ ................................ .......................... 56

8.39

IC_SET_EXP_TIM E (A425) ................................ ................................ ................................ .................... 56

8.40

IC_SET_FRAME_TIM E (A424) ................................ ................................ ................................ ............. 56

8.41

IC_SET_TRK (A420) ................................ ................................ ................................ ................................ 56

8.42

IC_SYNCH_CLK (A40E) ................................ ................................ ................................ ......................... 57

8.43

IC_TRACK_GS (A434) ................................ ................................ ................................ ............................ 57

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

1

1. PURPOSE OF DOCUMENT

T his document describes the data and command records to be passed between the XMM - OM DPU and ICU. T his

document, together with the XMM - OM User Manual TC - T M Specification ( XMM - OM/MSSL/ML/0010) , is

intended to satisfythe re quirements for the Satellite Users Manual, section 5.X.10, ^Summaryof Experiment

T elemetryand Telecommand Data~. T his is; in turn, specified in AnnexA1 of the XMM Operations Interface

Requirements Document (PX - RS - 0028).

T he records are givenin the form of either:

1. pseudo ’C’ - language data structures

2. tables of names and their locations for consistencywith the tc - tm document where theyare embedded in tc or

tm packets.

2. STANDARD DEFINITIONS

2.1 Types of Basic Types (Machine Dependent)

INT16 16 bit integer ˘ length is 2 octets

DPUINT unsigned 24 bit DPU words zero - padded to 32 bits ˘ length is 4

octets

DPUSINT signed 24 bit DPU words zero - padded to 32 bits ˘ length is 4

octets. The 23 rd bit (numbered from zero) is the sign bit.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

2

2.2 Command Mnemonics

Each mnemo nic is headed bya two letter prefix, e.g. IC . The first letter indicates the origin of the data, I =I CU, D =

DPU, the second letter indicates the nature of the data or the mechanismof data transmission, i.e. C = COMMAND,

D = DATA, A = ALERT, P = PRIORIT Y, R = RAM.

T he following standard abbreviations are used in constructing the mnemonics.

BEGOF BEGINNING_OF

BFAST BLUE_FAST_MODE_AREA

CID COMMAND_ID

CLK CLOCK

CMD COMMAND

CMPRS COMPRESSED DATA

CONF CONFIGURE or CONFIGURATION

DIAGS DIAGNOSTICS

DET DETECTOR

DLVR DELIVER

DPU DIGITAL_PROCESSING_UNIT

DPUOS DIGITAL_PROCESSING_UNIT_OPERATING_SYSTEM

DQ DATA_QUEUE

DSP DIGITAL_SIGNAL_PROCESSOR

ENBL ENABLE

ENG ENGINEERING

EOS END_OF_SWAP_UNIT

EOT END_OF_TASK

EVENTS EVENTS_PROCESSING

EXP EXPOSURE

EXTRCT EXTRACT

E_ALERT ERROR_ALERT

FAQ FIELD_ACQUISITION

FILT FILTER

FLD FIELD (absolute pointing)

FST FAST

GADE GLOBAL_ADDRESS_ERROR

GEN GENERATE

GS GUIDE_STARS

HBEAT HEART_BEAT

ICU INSTRUMENT_CONTROL_UNIT

IMG IMAGE

INIT INITIALIZE

LNK LINK

LRM LOCAL_RAM

MEM MEMORY (as in windows)

NORM NORMALIZATION

N AND

PROG PROGRAM

RCVR RECEIVER

REF REFERENCE

REQ REQUEST

SCI SERIAL_COMMUNICATION_INTERFACE

SCI_WDW SCIENCE_WINDOW

SEL SELECT

S_ALERT STATUS_ALERT

TRH TRACKING_HISTORY

TRK TRACKING

TST TEST

WDW WINDOW

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

3

T he mnemonic values are listed belowinnumerical order.

2.2.1 DPU priority data type DP - 0XA2yy

#define DP_WDW 0XA201

#define DP_FAQ 0XA202

#define DP_BFAST 0XA203

Place holders - reserved

#define DP_EE_DUMP 0XA206

2.2.2 DPU regular d ata type DD - 0XA3yy

#define DD_TRH 0XA301

#define DD_REF 0XA302

#define DD_IMG 0XA303

#define DD_FST 0XA304

#define DD_LOG 0XA305

#define DD_ENG 0XA306

Place Holders - reserved

#define DD_RAW 0XA307

2.2.3 ICU to DPU command IC - 0XA4yy

2.2.3.1 Basic DPUOS man ipulation and IO com m ands

#define IC_RESET_DSP 0XA401

#define IC_LOAD_DPUOS 0XA402

#define IC_ENBL_LOAD_CODE 0XA403

#define IC_SEL_RAM_BANK 0XA404

#define IC_LOAD_CODE 0XA405

#define IC_SEL_KLINGON 0XA406

#define IC_ENBL_DSP 0XA407

#define IC_ENBL_ EVENTS 0XA408

#define IC_DIRECT_DATA 0XA409

#define IC_POWER_DOWN_DPU 0XA40A

#define IC_SEND_SCI_CMD 0XA40B

#define IC_REQ_DATA 0XA40D

#define IC_SYNCH_CLK 0XA40E

#define IC_FLUSH_QUEUE 0XA40F

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

4

2.2.3.2 Mem ory managem ent

#define IC_DUMP_LOCAL_RAM 0XA410

#d efine IC_LOAD_LOCAL_RAM 0XA411

#define IC_DUMP_PROG_RAM 0XA414

#define IC_DUMP_RAM 0XA415

#define IC_DUMP_RAM_N_ZERO 0XA416

#define IC_LOAD_GLOBAL_RAM 0XA417

2.2.3.3 Exposure configuration comm ands

#define IC_SET_TRK 0xA420

#define IC_BPE_BINNING 0xA421

#d efine IC_REPORT_TRK 0XA422

#define IC_REPORT_DIAGS 0XA423

#define IC_SET_FRAME_TIME 0XA424

#define IC_SET_EXP_TIME 0XA425

#define IC_SET_EXP_ID 0XA426

#define IC_CONF_GS_SEL 0XA427

#define IC_LOAD_REF_STARS 0XA428

#define IC_LOAD_FILT_CONF 0XA429

# define IC_LOAD_MEM_WDW 0XA42A

#define IC_LOAD_SCI_WDW 0XA42B

#define IC_ENBL_VERBOSE 0XA42C

#define IC_LOAD_DET_WDW 0xA42D

2.2.3.4 Major task invocation com mands

#define IC_INIT_DPU 0XA430

#define IC_INIT_EXP 0XA431

#define IC_ACQUIRE_FLD 0XA432

#define IC _CHOOSE_GS 0XA433

#define IC_TRACK_GS 0XA434

#define IC_ABORT_DPU 0XA435

#define IC_ENBL_ENG 0XA436

#define IC_FLUSH_CMPRS 0XA437

2.2.4 DPU Data Alert data type DA - 0XA5yy

2.2.4.1 Synchronous Alert

#define DA_HBEAT 0XA500

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

5

2.2.4.2 Asynchronous health status alert

Must s end alerts

#define DA_DPU_BOOT_READY 0XA510

#define DA_DPUOS_READY 0XA511

#define DA_ECHO_ICU_CMD 0XA512

#define DA_BEGOF_EXP 0XA513

#define DA_ENDOF_EXP 0XA514

#define DA_DATA_ALERT 0XA515

#define DA_DATA_END 0XA516

#define DA_DONE_FLD_DATA 0XA517

#define DA_COMPLETE_EXP 0XA518

2.2.4.3 Major m ilestone alerts

#define DA_EOT_INIT_DPU 0XA520

#define DA_EOT_ACQUIRE_FLD 0XA521

#define DA_EOT_CHOOSE_GS 0XA522

#define DA_EOT_INIT_EXP 0XA523

#define DA_EOT_ENG 0XA524

#define DA_SWITCH_FRAME 0XA525

#define DA_TRK 0XA526

#define DA_SENT_CMPRSSQ 0XA527

#define DA_EOT_FLUSH_CMPRS 0XA528

2.2.4.4 Minor m ilestone alerts, m ay be turned off

#define DA_EOS_INIT_DPU 0XA530

#define DA_EOS_CALBGD 0XA531

#define DA_EOS_SCANBS 0XA532

#define DA_EOS_RSTR_STARS 0XA533

#def ine DA_EOS_MAKEAGS_ID 0XA534

#define DA_EOS_CALDRFT 0XA535

#define DA_EOS_SCANGS 0XA536

#define DA_EOS_DOWINDOW 0XA537

#define DA_EOS_GETREF 0XA538

#define DA_EOS_LOCATEGS 0XA539

#define DA_EOS_ABORT 0XA53A

#define DA_EOS_DLVRDATA 0XA53B

#define DA _EOS_ENG 0XA53C

#define DA_EOS_COMPRESS 0XA53D

#define DA_DONE_SAA 0XA53E

#define DA_MSTN_SET_ROLL_CTR 0XA53F

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

6

2.2.4.5 Asynchronous exception alerts

#define DA_CLK_SYNCH_ERROR 0XA580

#define DA_PROG_RAM_ERROR 0XA581

#define DA_BOTTOM_WHITEDSP 0XA582

#defi ne DA_CID_TOO_LARGE 0XA583

#define DA_BAD_CMD 0XA584

#define DA_DPU_ABORTING 0XA585

#define DA_BAD_BLOCK 0XA586

#define DA_ZERO_LENGTH_DQ 0XA587

#define DA_PROG_RAM_MERROR 0xA588

2.2.4.6 Exception alerts from coloured DSPs

#define DA_SCI_RCVR_ERROR 0XA590

#define DA_SCI_HBEAT_ERROR 0XA591

#define DA_RED_E_ALERT 0xA592

#define DA_RED_S_ALERT 0xA593

#define DA_BLUE1_E_ALERT 0xA594

#define DA_BLUE1_S_ALERT 0xA595

#define DA_BLUE2_E_ALERT 0xA596

#define DA_BLUE2_S_ALERT 0xA597

2.2.4.7 Global m em ory access excep tion alerts

#define DA_GADE_RPI 0XA5A0

#define DA_GADE_RPIA_L 0XA5A1

#define DA_GADE_RPIA_H 0XA5A2

#define DA_GADE_WPI 0XA5A3

#define DA_GADE_WPIA_L 0XA5A4

#define DA_GADE_WPIA_H 0XA5A5

#define DA_GADE_RBI 0XA5A6

#define DA_GADE_RBIA_L 0XA5A7

#def ine DA_GADE_RBIA_H 0XA5A8

#define DA_GADE_WBI 0XA5A9

#define DA_GADE_WBIA_L 0XA5AA

#define DA_GADE_WBIA_H 0XA5AB

#define DA_GADE_RSI 0XA5AC

#define DA_GADE_RSIA_L 0XA5AD

#define DA_GADE_RSIA_H 0XA5AE

#define DA_GADE_WSI 0XA5AF

#define DA_GADE_WSIA_ L 0XA5B0

#define DA_GADE_WSIA_H 0XA5B1

#define DA_GADE_RANGE_ERROR 0xA5B2

#define DA_NO_GOOD_GS 0XA5D7

#define DA_RSTR_BAD_TASK_ID 0XA5FC

#define DA_ZERO_CNT_CALBGD 0XA5FF

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

7

2.2.5 DPU RAM DUMP data type DR/0XA6yy

#define DR_RAM_DUMP 0XA600

#define DR_ RAM_DUMP_N_ZERO 0XA603

#define DR_PROG_DUMP 0XA604

#define DR_LRM 0XA605

2.3 Command Recognition

T he DPU has 2 states of operation - Boot Idle and DPUOS Idle. The DPU will recognise different commands in

these two states as follows:

Command Boot Idle DPUOS Idle

IC_DUMP_PROG_RAM Yes -

IC_ENBL_LOAD_CODE Yes -

IC_LOAD_CODE Yes -

IC_LOAD_DPUOS Yes -

IC_POWER_DOWN_DPU Yes -

IC_SEL_RAM_BANK Yes -

IC_DUMP_LOCAL_RAM Yes Yes

IC_DUMP_RAM Yes Yes

IC_FLUSH_QUEUE Yes Yes

IC_LOAD_LOCAL_RAM Yes Yes

IC_REQ_ DATA Yes Yes

IC_RESET_DSP Yes Yes

All Others - Yes

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

8

2.4 Mnemonic Changes

Between the EOB and EQM models, a revisionof the mnemonics took place in order to make them

more self consistent. T he following are `conversion tables´ from the old to the newmnemoni cs.

OLD ALERT MNEMONIC NEW ALERT MNEMONIC

DA_BAD_COMMAND DA_BAD_CMD

DA_BEGOF_EXPOSURE DA_BEGOF_EXP

DA_CLOCK_SYNCH_ERROR DA_CLK_SYNCH_ERROR

DA_DONE_ABORT DA_EOS_ABORT

DA_DONE_CALBGD DA_EOS_CALBGD

DA_DONE_CALDRFT DA_EOS_CALDRFT

DA_DONE_COMPR ESSION DA_EOS_COMPRESS

DA_DONE_DELIVERDATA DA_EOS_DLVRDATA

DA_DONE_DOWINDOW DA_EOS_DOWINDOW

DA_DONE_ENGINEERING DA_EOS_ENG

DA_DONE_GETREF DA_EOS_GETREF

DA_DONE_INITIALIZE DA_EOS_INIT_DPU

DA_DONE_LOCATEGS DA_EOS_LOCATEGS

DA_DONE_MAKEGS_ID DA_E OS_MAKEAGS_ID

DA_DONE_RESTORE_STARS DA_EOS_RSTR_STARS

DA_DONE_SCANBS DA_EOS_SCANBS

DA_DONE_SCANGS DA_EOS_SCANGS

DA_ECHO_ICU_COMMAND DA_ECHO_ICU_CMD

DA_ENDOF_CHOOSE_GS DA_EOT_CHOOSE_GS

DA_ENDOF_ENGINEERING DA_EOT_ENG

DA_ENDOF_EXPOSURE DA_ENDOF _EXP

DA_ENDOF_FIELD_ACQ DA_EOT_ACQUIRE_FLD

DA_ENDOF_FIELD_DATA DA_DONE_FLD_DATA

DA_ENDOF_INIT_EXP DA_EOT_INIT_EXP

DA_ENDOF_INIT DA_EOT_INIT_DPU

DA_HEARTBEAT DA_HBEAT

DA_RETURN_FROM_WHITE_DSP DA_BOTTOM_WHITEDSP

DA_SCI_HEART_BEAT_ERROR DA_SCI_H BEAT_ERROR

DA_SCI_RECEIVER_ERROR DA_SCI_RCVR_ERROR

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

9

OLD COMMAND MNEMONIC NEW COMMAND MNEMONIC

IC_ACQUIRE_FIELD IC_ACQUIRE_FLD

IC_CHOOSE_GUIDE_STARS IC_CHOOSE_GS

IC_ENBL_BRIGHT_STAR_MODE IC_ENBL_BRT_S_MODE

IC_ENBL_L_CODE IC_ENBL_LOAD_CODE

I C_ENBL_THRESHOLD_MODE IC_ENBL_THLD_MODE

IC_GEN_BAD_CID IC_GEN_BAD_CMD_ID

IC_INITIALIZE IC_INIT_DPU

IC_LOAD_MEM_WIND IC_LOAD_MEM_WDW

IC_LOAD_SCI_WIND IC_LOAD_SCI_WDW

IC_REPORT_TRACKING IC_REPORT_TRK

IC_SELECT_RAM_BANK IC_SEL_RAM_BANK

IC_SEND_S CI_COMMAND IC_SEND_SCI_CMD

IC_SET_EXPOSURE_ID IC_SET_EXP_ID

IC_SET_EXPOSURE_TIME IC_SET_EXP_TIME

IC_TRACK_GUIDE_STARS IC_TRACK_GS

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

10

3. GENERAL POINTS

3.1 Bit Transmission Order

In all cases, the most significant bit is transmitted first. T he first line ite mof a structure is transmitted first.

3.2 Block S tructure

For both ICU to DPU and DPU to ICU records: -

1. the first word of the record defines the block type

2. the contents of second word of the record define the word count i.e. the number of SUBSEQUENT 16 bit wo rds in the

block e.g. a single 32 - bit word in a data record adds 2 to the word count.

3. (optional) the associated data, the length, in words, having been defined above bythe word count.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

11

4. REGULAR DPU TO ICU DATA BLOCKS (DD_xxx)

4.1 Overview Of Data Structures

4.1.1 D PU Internal Format

Regular science data is stored in the DPU inthe formof several large DPU production data sets which maybe many

kilobytes in length. Each production data set consists of two parts, a Standard Data Set Header prefixing a Data

Body .

T he Standard Data Set Header has the following structure

DPUINT exposure; /* Exposure ID */

DPUINT data_type; /* e.g. DD_IMG */

DPUINT data_set_id; /* The data set ID, i.e. the science window ID */

DPUINT data_set_param; /* for DD_ENG = engineering mode sub - type */

/* for DD_TRH = frame_count, else 0 */

DPUINT in_length; /* Number of DPUINT´s of uncompressed data */

DPUINT out_length; /* Number of 16 - bit words of compressed data */

T he Data Body may, or maynot, be compressed. Compr ession will be (in the future releases) commandable. It is

proposed that a out_length of 0 indicates that the data bodyis not compressed and a negative value indicates it

was compressed then decompressed.

If it is compressed, the data bodywill be a conc atenationof VBTWL compressed variable length blocks, each with

its own self - describing 128 bit long VBT WLheader. T his header (see note 3) is currentlydefined as follows:

Item Size

(bits)

Description

blockid 16 BlockID within that particular window.

n_bits 16 Number of compressed bits, including the header - see note 2.

n_tier 3 Number of tiers, up to 3, currently3

im 3 Predictor scheme, 3 possible, maybe reduced.

blocksize 10 Size of block (e.g. number of pixels (max 1023, typically256) - see n ote 1.

it1 6 Number of bits for tier 1.

it2 5 Number of bits for tier 2.

it3 5 Number of bits for tier 3.

nlx2 8 Number of data in tier 2 - see note 1.

nlx3 8 Number of data in tier 3 - see note 1.

sync_word 16 VBTWL sync word = 0xbeef.

predictor 32 Value of predictor - see note 4.

Notes:

1. nlx1 = blocksize - nlx2 - nlx3.

2. n_bits = nheader (=128) + blocksize*it1 + nlx2*it2 + nlx3*it3.

3. It is therefore a 16 byte header. For a typical blocksize of 256 pixels and a compression ratio of 3, we have a

compre ssed data set of 2048 bits with a 128 bit header overhead.

4. T he predictor is of the DPUSINT data type.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

12

4.1.2 Format of Data Transmitted to ICU

At the end of an exposure, each productiondata set is supplied to the ICU in the formof a series of blocks of data.

T hese blocks are of type DD_xxx. Theyare obtained bychopping the above DPU production data set into data

sections and prefixing each one with an `Extended DPU Header´. Each blockis subj ect to the constraint that the

Extended DPU Header plus Data Section does not exceed 1029 16 - bit words overall in length. Note that it is

possible for the `chopping´ action to cut throughthe middle of a DPUINT item.

T he Extended DPU Header is defined as follows:

INT16 type; /* e.g. DD_IMG */

INT16 n; /* word count of nu mber of INT16’s to follows */

INT16 sync; /* sync word = 0xf352 */

DPUINT address; /* address in Global RAM data originated */

NOTE. T he original uncompressed or decompressed DPU Data Body , NOT the DPU data blocks, is described in

the remainder of this s ection.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

13

4.2 DD_ENG (A306)

Engineering Mode data format is a function of its sub - type . T he s u b - type (which is given in the associated

Standard Data Set Header) is defined as follows: -

SUB - TYPE DESCRIPTION

0 with both blue DSPs

1 Raw data with only blue D SP 1

2 with only blue DSP 2

3 Channel Boundaries

4 Full frame, high resolution

5 Centroiding confirmation data

6 Intensifier characteristics

7 M,N Images

T he following sections define these different formats.

4.2.1 Raw Data (Sub - Types 0,1 and 2)

T his data consists of the raw24 bit event data (i.e. not anaccumulated image) fromthe detector as received byone

or both of the blue DSPs. Theyare padded to 32 bits. It is not compressed.

typedef struct

{

DPUINT raw_event[n_events] ; /* 24 bit events padded to 32 bits */

}

4.2.2 Channel Boundary Data (Sub - Type 3)

T his data consists of the channel boundaries scaled bya thousand. It is not compressed. T he boundaries are

originallyinthe range - 1.0 to +1.0 and thus the data supplied to the ICU is in the range - 1000 to 1000. T heyare

derived fromthe data given in sub - type 7.

typedef struct

{

INT16 x_channel_bounds[9]; /* Channel Bounds * 1000 converted to integers */

INT16 y_channel_bounds[9]; /* Channel Bounds * 1000 converted to integers */

}

4.2.3 F ull Frame, High Resolution (Sub - Type 4)

T his data consists of the compressed 2048*2048 pixels of a full frame, high resolution image. The data is in column

(yaxis) order.

typedef struct

{

DPUINT pixcnts[2048,2048]; /* Pixel Counts for a 2048 * 2048 image */

}

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

14

4.2.4 Centroiding Confirmation Data (Sub - Type 5)

T his data consists of the compressed centroiding confirmation data. The full 2048 *2048 field is divided into 8 *8

sub - images, each of 256 *256 centroided (by8) pixels. T hese sub - images are then modulo 8 binned to produce a set

of 8 *8 pixels pseudo images. The images are column (yaxis) ordered, as are the pixels within them.

typedef struct

{

DPUINT pixcnts; /* Pixel counts for 8 * 8 modulo 8 folded images */

}

4.2.5 Intensifier Characteristi cs (Sub - Type 6)

T his data consists of the compressed Event Height histogramgenerated as a 1*256 pseudo image whenthe MIC

detector is in Engineering modes 6 or 7 ( note these should not be confused with the DPU engineeringmodes

specified byIC_ ENBL_ENG).

typedef struct

{

DPUINT counts[256]; /* Event Height Histogram */

}

4.2.6 M,N Images (Sub - Type 7)

T his data consists of the compressed 2*256 *256 m,n pseudo - images generated when the MIC detector is in

Engineering modes 4 or 5 ( note these should no t be confused with the DPU engineeringmodes specified byIC_

ENBL_ENG). The channel boundaries (see sub - type 3) are derived fromthese data.

typedef struct

{

DPUINT x_m_n_image[256,256]; /* M,N image - x axis */

DPUINT y_m_n_image[256,256]; /* M, N image - y axis */

}

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

15

4.3 DD_FST (A304)

Fast Mode Data.

typedef struct

{

DPUINT fast_events[n_fast_events];

} FST;

4.4 DD_IMG (A303)

Image Mode Data.

typedef struct

{

DPUINT pixcts[npixels]; /* counts in individual pixels */

} IMG;

Each record con tains image data inCOLUMN order.

4.5 DD_RAW (A307)

Not Yet Implemented.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

16

4.6 DD_REF (A302)

Reference Frame Data.

If `Verbose´ mode is disabled:

typedef struct

{

DPUINT exposure; /* index to OM exposure */

DPUSINT roll_ctr_x; /* roll centre x co - ordinate */

DPUSINT roll_ctr_y; /* roll centre y co - ordinate */

DPUINT stars_found; /* number of good guide stars found */

DPUINT stars_rejected; /* number of bad guide stars found */

} REF;

If `Verbose´ mode is enabled, which is the default, the following stru cture is required:

typedef struct

{

DPUINT exposure; /* index to OM exposure */

DPUSINT roll_ctr_x; /* roll centre x co - ord */

DPUSINT roll_ctr_y; /* roll centre y co - ord */

DPUINT stars_found; /* no good guide stars found */

DPUINT stars_rejecte d; /* no bad guide stars found */

STARS_DATA ggs[nggs]; /* data on good guide stars */

STARS_DATA bgs[nbgs]; /* data on bad guide stars */

} REF;

( see overleaf for definition of STARS_DATA)

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

17

typedef struct

{

POS ctr; /* centroid co - ordinates */

DP UINT cts; /* counts integrated over PSF */

BOX box; /* integration box */

TWOMOMENT twomoment; /* two moments */

DPUINT peak_coords; /* place holder, not implemented */

DPUINT peak_counts; /* place holder, not implemented */

DPUINT star_quality; /* star quality index */

} STARS_DATA

typedef struct

{

DPUINT x; /* x co - ordinate (1/1000 centroided pixel) */

DPUINT y; /* y co - ordinate (1/1000 centroided pixel) */

} POS;

typedef struct

{

DPUINT xmin; /* min for x integration (centroided pixel) */

DPUINT xmax; /* max for x integration (centroided pixel) */

DPUINT ymin; /* min for y integration (centroided pixel) */

DPUINT ymax; /* max for y integration (centroided pixel) */

} BOX;

typedef struct

{

DPUINT x2mnt; /* x^2 moment (1/10000 centro ided pixels - sq) */

DPUINT y2mnt; /* y^2 moment (1/10000 centroided pixels - sq) */

DPUINT xymnt; /* xy moment (1/10000 centroided pixels - sq) */

} TWOMOMENT;

NOTE the definitionof STARS_DATA structure in DD_REF is different fromthe STAR structure define d/used in

DD_TRH .

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

18

4.7 DD_TRH (A301)

T racking History(note - this is enabled/disabled byIC_REPORT_T RK. Default is that DD_TRH is enabled.).

typedef struct

{

DPUINT x; /* x co - ordinate (1/1000 centroided pixel) */

DPUINT y; /* y co - ordinate (1/1000 centr oided pixel) */

} POS;

typedef struct

{

POS ctr; /* centroid co - ordinates */

DPUINT cts; /* counts integrated over PSF */

} STAR;

typedef struct

DPUINT nggs[nframes]; /* number of good guide stars found

DPUSINT dx[nframes]; /* calc x drift (1/1 000 centroided pixel) */

DPUSINT dy[nframes]; /* calc y drift (1/1000 centroided pixel) */

DPUSINT roll[nframes]; /* calc roll drift (1,000,000*sin(theta)) */

DPUINT quality[nframes]; /* quad sum of x and y residuals */

STAR gs[nframes,stars_found]; /* guide star array */

} TRH;

where:

1. the structure STAR is defined as above

2. stars_found is the (constant) number of trackingguide stars set - up at the beginning of the exposure.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

19

5. DPUPRIORITY DATA(DP_xxx)

5.1 Overview

Prioritydata blocks contain science dat a that is sent out as soon as it is available, unlike regular blocks (DD_xxx)

which are sent out at the end of an exposure.

5.2 DP_BFAST (A203)

PriorityFast Data.

typedef struct

{

INT16 type; /* type = DP_BFAST */

INT16 n; /* word count */

INT16 sync; / * sync word = 0xF352*/

DPUINT exposure_id; /* exposure ID */

DPUINT bfast_id; /* either 1 or 2, mapping to blue DSP 1 or 2 */

DPUINT sample_time; /* units of DPU cycles (1/1024 s) */

DPUINT n_fast_pixels; /* number of pixels per fast time slice */

DP UINT fast_destination; /* memory address of fast mode data stream */

DPUINT fast_end; /* termination address of fast mode data */

DPUINT n_fast_events; /* total number of events in fast mode data */

DPUINT fast_address[(n - 15)/2]; /* Array size = min(a rea_size,503)*/

} BFAST;

5.3 DP_FAQ (A202)

Field Acquisition Data.

T he record structure is as follows

typedef struct

{

INT16 type; /* type = DP_FAQ */

INT16 n; /* word count */

INT16 sync; /* sync word = 0xF352*/

DPUINT exposure_id; /* exposure ID */

DPUINT iterations; /* number of iterations to solution */

DPUINT xcommand; /* commanded x co - ordinate (centroided pixels) */

DPUINT ycommand; /* commanded y co - ordinate (centroided pixels) */

DPUSINT dx; /* calc x pointing error (1/1000 centroided pixel )*/

DPUSINT dy; /* calc y pointing error (1/1000 centroided pixel) */

DPUSINT sintheta; /* sin of calculated absolute roll error (1/1000) */

DPUINT ngsup; /* number of uplinked guide stars */

DPUINT ngsfound; /* number of guide stars found */

POS gs[ 16]; /* data on individual guide stars */

POS ref_stars[16]; /* positions of reference stars */

} FAQ;

where the structure POS defined as above

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

20

5.4 DP_WDW (A201)

WindowParameter Data.

T he following data structures are required bythis data record

typedef struct

{

DPUINT x0; /* bottom left x co - ordinate of window */

DPUINT y0; /* bottom left y co - ordinate of window */

DPUINT xsize; /* x dimension of window (centroided pixels) */

DPUINT ysize; /* y dimension of window (centroided pixels) */

DPUINT mmw id; /* id of corresponding memory wndw */

DPUINT kompx; /* MIC data decoding parameter */

DPUINT bb; /* MIC data decoding parameter */

DPUINT aa; /* MIC data decoding parameter */

DPUINT kompy; /* MIC data decoding parameter */

} DET_WIND;

typedef str uct

{

DPUINT x0; /* bottom left x co - ordinate of window */

DPUINT y0; /* bottom left y co - ordinate of window */

DPUINT xsize; /* x dimension of window (centroided pixels) */

DPUINT ysize; /* y dimension of window (centroided pixels) */

DPUINT mode; / * operation mode (e.g., Fast) */

DPUINT p1; /* mode - dependent parameter - see notes */

DPUINT p2; /* mode - dependent parameter - see notes */

DPUINT p3; /* mode - dependent parameter - see notes */

DPUINT p4; /* mode - dependent parameter - see notes */

DP UINT base; /* data storage address in DPU RAM */

DPUINT mmwid; /* id of corresponding memory wndw */

} SCI_WIND;

typedef struct

{

DPUINT x0; /* bottom left x co - ordinate of window */

DPUINT y0; /* bottom left y co - ordinate of window */

DPUINT xsize; /* x dimension of window (centroided pixels) */

DPUINT ysize; /* y dimension of window (centroided pixels) */

DPUINT base; /* data retrieval address in DPU RAM */

} MEM_WIND;

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

21

T he record structure is as follows

typedef struct

{

INT16 type; /* type = DP_WDW */

INT16 n; /* word count */

INT16 sync; /* sync word = 0xF352*/

DPUINT exposure; /* exposure ID */

DPUINT ndet; /* number of detector windows */

DPUINT nsci; /* number of science windows */

DPUINT nmem; /* number of memory windows */

DET_WINDOW det[16]; /* detector window array */

SCI_WINDOW sci[16]; /* science window array */

MEM_WINDOW memory[16]; /* memory window array */

} WDW;

where DET_WIND, SCI_WIND

, and MEM_WIND are each structures, defined as above

Notes:

1. MIC event a ddress calculation algorithmand relationship to detector windows

FromMIC to DPU, the 24 - bit event format is as follows. (Offset is from the LSB.)

Offset Length(bits) Variable Comment

0 1 parity parity bit (odd parity)

1 4 wid detector window ID

5 9 xoffset offset in X

14 9 yoffset offset in Y

23 1 Xbit Extra bit to indicate double event (Unused)

T he DPU hardware senses the paritybit and sends onlythe valid event to the Blue DSP processing codes in the

following format:

Offset Length(bits) Vari able Comment

0 1 wid detector window ID

4 4 xoffset offset in X

13 9 yoffset offset in Y

22 1 Xbit Extra bit to indicate double event (Unused)

T he event address calculation algorithmis as follows.

1.1 All fields are extracted fromthe deparitised MIC e vent

wid = event & 0x00000F

xoffset = (event >>4) & 0x01FF

yoffset = (event >>13) & 0x01FF

1.2. T he address in the DPU memorywhere this event is to be registered is calculated by

address = wid.aa + ((xoffset + wid.kompx) & 01FF) *wid.bb + (yoffset + w id.kompy) & 01FF.

As shown inthe formula, the calculation coefficients aa, bb, kompx, and kompyare keyed to the windowID (wid) of each

individual event.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

22

2. Science windows parameter specifications

Science windowmode has the following values

M ode Description

0 Image Mode Window

1 Fast Mode Window

15 T racking Window

If mode = 0 (Image Mode):

a) p1 is the pixel binning factor performed bythe DPU inx (pixels are binned by2**p1, thus p1 means no binning, p1 =

1 means bin 2 pixels together in x, e tc.)

b) p2 is the pixel binning factor in y (same comment as for p1)

c) p3 is not used

d) p4 is the startingaddress in DPU global memoryto whichthe accumulating image will be written.

If mode = 1 (Fast Mode):

A) p1 = sampling time (units are DPU cycles = 1/1024 s ). If p1 = 0, the user requested fast mode windowcannot be

allocated.

B) P2 = 1 or 2 and is the id of the fast_mode_area associated with this window.

If the mode is anything else, then p1, p2, and p3 are not used and p4 serves the same purpose as that give n above, namelythat

it is the startingaddress inDPU global memoryto which the accumulating data are written.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

23

6. DPURAM DUMPS (DR_xxx)

6.1 Overview Of Ram Dump Data Structures

Ram Dump data is stored in the DPU in the formof several large DPU Data Sets whic h maybe manykilobytes in

length. Each data set is supplied to the ICU in the formof a series of blocks of data. These blocks are of type

DR_xxx. Theyare obtained bychopping a DPU data set into Data Sections and prefixing each one with an

`Extended DPU Header´ Each block is subject to the constraint that the Extended DPU Header plus Data Section

does not exceed 1029 16 bit words overall in length. Note that it is possible for the `chopping´ actionto cut through

the middle of a DPUINT item.

T he Extend ed DPU Header is defined as follows:

INT16 type; /* e.g. DR_RAM_DUMP */

INT16 n; /* word count of number of INT16’s to follows */

INT16 sync; /* sync word = 0xf352 */

DPUINT address; /* address in Global RAM data originated */

T he Data Body , NOT the DPU data blocks, is described below.

6.2 DR_LRM (A605)

Response to IC_DUMP_LOCAL_RAM. Dump of length

24 bit words from(white only) local ram.

typedef struct

{

DPUINT DSP; /* DSP - ignore*/

DPUINT local_address; /* different from the address in the header * /

DPUINT length; /* Number 24 bit words */

DPUINT value[length]; /* Local RAM Dump (padded to 32 bits)*/

} LRM;

6.3 DR_PROG_DUMP (A604)

typedef struct

{

DPUINT words[in_length/2]; /* program ram dump ,n = word count in header */

} PROG_RAM;

6.4 DR_RAM_DU MP (A600)

Ram Dump (response to IC_DUMP_RAM command ).

typedef struct

{

DPUINT words[in_length/2]; /* ram dump (n = word count in header) */

} RAM_DUMP;

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

24

6.5 DR_RAM_DUMP_N_ZERO (A603)

Ram Dump and zero (response to IC_DUMP_RAM_N_ZERO command ).

typedef struct

{

DPUINT words[in_length/2]; /* ram dump (n = word count in header) */

} RAM_DUMP_N_ZERO;

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

25

7. DPUTO ICU ALERTS (DA_XXX)

7.1 Overview

All alerts (unless stated otherwise) are of the form

Offset Length Variable Comments PREF

0 2 Type E.g. DA_BAD_BLOCK -

2 2 N No of 16 bit words to follow >=4 -

4 2 message[N - 4] The alert message - may be of zero length -

4+(N - 4)*2 4 exposure Exposure Number H7675

8+(N - 4)*2 4 timestamp Time stamp (units 1/1024 seconds) H7680

Notes.

1. All offsets givenin both the ta ble above and inthe tables belowshould have 10 added to themto calculate their

locationwithin the Packet Data Field of the event or exception report packet in whichtheyare embedded - see

the OM User Manual Part - 3 for more information.

2. Lengths of 2 in dicate an INT 16.Lengths of 4 typicallyindicate a DPUINT which is unsigned . However, a signed

24 - bit number internal to the DPU is also transmitted with a length of 4. These are explicitlyindicated as a

DPUSINT in the comments field.

3. PREF indicates the P arameter Reference in the T M Database

4. T PN indicates the T elemetryPacket Number bywhich the telemetrypacket is referred to in the XMM - OM

T C/T M Database.

5. ^Alias~ is a means of linking a numeric value with a descriptive name for that value in the XMM - OM TC /T M

database.

6. T he value of nis givenfor each command.

T he rest of this section describes the message section only(except where stated).

7.2 DA_BAD_BLOCK (A586)

Indicates that a bad block was received. i.e. the data length in the block did not agree with t he actual block length.

Offset Length Variable Comments PREF

4 2 blocktype invalid block type H7720

Telemetry Packet Information:

TPN = 92228, N = 5.

7.3 DA_BAD_CMD (A584)

T he command received is not in the table of valid DPU commands.

Offset Length Vari able Comments PREF

4 2 cmd The bad command type H7725

Telemetry Packet Information:

TPN = 92226, N = 5.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

26

7.4 DA_BEGOF_EXP (A513)

Signals the beginning of exposure - i.e. the blue DSP event processing has beenturned on.

Offset Length Variable Comments PRE F

4 4 frame_time Frame time 1/1024 secs H7640

8 4 frames_per_exposure No of frames for this exposure H7645

Telemetry Packet Information:

TPN = 92204, N = 8.

7.5 DA_BLUE1_E _ALERT (A594)

T his code is generated if a standard locationin the PROC area is modi fied fromits normal value 0f 0. T his alert

could therefore occur during start up if the DPU was reset froma strange state. T his is also generated if code is

enabled bya compilation switch (BADD) and the calculated address generated bythe 24 bit event w ord from OM1

does not fall between DPU addresses 400000 to 800000 and 7600 to 100000 (all addresses hex).

Offset Length Variable Comments PREF

4 2 error MS 16 bits of 24 bit event word H7735

Telemetry Packet Information:

TPN = 92232, N = 5.

7.6 DA_BLUE1_ S_ALERT (A595)

T his code is generated if a standard locationin the PROC area is modified fromits normal value 0f 300 hex. T his

alert could therefore occur during start up if the DPU was reset from a strange state. T his is generated if code is

enabled by a compilation switch (BADD) and the calculated address generated bythe 24 bit event word fromOM1

does not fall between DPU addresses 400000 to 800000 and 7600 to 100000 (all addresses hex).

Offset Length Variable Comments PREF

4 2 status LS 16 bits o f 24 bit event word H7740

Telemetry Packet Information:

TPN = 92233, N = 5.

7.7 DA_BLUE2_E _ALERT (A596)

T his code is generated if a standard locationin the PROC area is modified fromits normal value 0. T his alert could

therefore occur during start up if t he DPU was reset froma strange state. T his is generated if code is enabled bya

compilation switch (BADD) and the calculated address generated bythe 24 bit event word fromOM1 does not fall

between DPU addresses 400000 to 800000 and 7600 to 100000 (all addresses hex).

Offset Length Variable Comments PREF

4 2 error MS 16 bits of 24 bit event word H7735

Telemetry Packet Information:

TPN = 92232, N = 5.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

27

7.8 DA_BLUE2_S _ALERT (A597)

T his code is generated if a standard locationin the PROC area is modified fromits normal value 0f 300 hex. This

alert could therefore occur during start up if the DPU was reset from a strange state. T his is generated if code is

enabled bya compilation switch (BADD) and the calculated address generated bythe 24 bit event word fromOM1

does not fall between DPU addresses 400000 to 800000 and 7600 to 100000 (all addresses hex).

Offset Length Variable Comments PREF

4 2 status LS 16 bits of 24 bit event word H7740

Telemetry Packet Information:

TPN = 92233, N = 5.

7.9 DA_BOTTOM_WH ITE DSP (A582)

A`bugcheck´ - indicated that CWHITE.C module has `fallen through´ to an `impossible´ location.

Offset Length Variable Comments PREF

4 2 status status see DA_HBEAT

Telemetry Packet Information:

TPN = 92224, N = 5.

7.10 DA_CID_TOO_LARGE (A583)

T he command type received (the Command Identifier or CID) was not in the range A400(hex) to A4FF(hex).

Offset Length Variable Comments PREF

4 2 cmd The command type received H7725

Telemetry Packet Information:

TPN = 92225, N = 5.

7.11 DA_CLK_SYNCH_E RROR ( A580)

ADPU clock synch error has been detected. This is always sent as a response to an IC_SYNCH_CLK command

except for the first time the DPU is put through a `Fred´, `J iḿ , `Enable coloured DSP´s´ sequence. It is context

dependent (to be determined byt he ICU) whether it is actuallyanerror. T he units are 1/1024 secs.

Offset Length Variable Comments PREF

4 4 command_time new time DPU Clock is set to H7690

8 4 old_dpu_time old incorrect DPU time H7695

Telemetry Packet Information:

TPN = 92222, N = 8.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

28

7.12 DA_COMPLETE _EXP (A518)

T his alert signals the completion of the tracking and shift and add of the last frame of an exposure. It also indicates

the full submission of science data to the compression queue (to be compressed in the next exposure).

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92209, N = 4.

7.13 DA_DATA_ALERT (A515)

Indicates that data of specified type is nowavailable.

Offset Length Variable Comments PREF Alias

4 2 datatype type of data e.g. DD_IMG H7615 9040

Tel emetry Packet Information:

TPN = 92206, N = 5.

7.14 DA_DATA_END (A516)

Indicates that end - of - data has been reached.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92207, N = 4.

7.15 DA_DONE_FLD_DATA (A517)

Indicates field acquisition data has been obtained and that its OK to change filters.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92208, N = 4.

7.16 DA_DONE_SAA (A53E)

T he Shift and add algorithm(SAA) on the red DSP signals to the white DSP whenit completes. T he White DSP then

issues this alert.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

29

7.17 DA_DPU_ABORTING (A585)

Indicates that the DPU is entering swap unit SU_DPU_ABORT ING.

Offset Length Variable Comments PREF

4 2 abor t_code abort code H7715

Telemetry Packet Information:

TPN = 92227, N = 5.

7.18 DA_DPU_BOOT_READY (A510)

Issued on power up or after anIC_RESET _DSP command. - colloquially known as `Fred fromthe Dead´.

Offset Length Variable Comments PREF

4 2 boot_status p rior status after reboot see DA_HBEAT

Telemetry Packet Information:

TPN = 92201, N = 5.

7.19 DA_DPUOS_READY (A511)

Indicates that the DPU is up and running (colloquiallyknown as ’Jimfromthe Rim’)

Offset Length Variable Comments PREF

4 2 dpu_status DPU St atus see DA_HBEAT

Telemetry Packet Information:

TPN = 92202, N = 5.

7.20 DA_ECHO_ICU_CMD(A512)

Echoes successful reception of ICU command.

Offset Length Variable Comments PREF

4 2 command_id command type echoed H7610

Telemetry Packet Information:

TPN = 92 203, N = 5.

7.21 DA_ENDOF_EXP (A514)

Indicates end of exposure initiated byIC_TRACK_GS. At this time the blue DSP event processing has been turned

off

Offset Length Variable Comments PREF

4 4 frame_time Frame time 1/1024 secs H7640

8 4 frames_per_exposure No of frames for this exposure H7645

Telemetry Packet Information:

TPN = 92205, N = 8.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

30

7.22 DA_EOS_ABORT (A53A)

Indicates that that swap unit SU_DPU_ABORT has finished. this would normallybe run after an IC_ABORT _DPU

command was received.

T here are no tele metryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.23 DA_EOS_CALBGD (A531)

Indicates the end of the swap unit SU_CALBGD.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.24 DA_EOS_CALDRFT (A535)

Indicate s the finish of swap unit SU_CALDFT .

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.25 DA_EOS_COMPRESS (A53D)

Indicates end of compressionswap unit.

T here are no telemetryparameters

Telemetry Packet Information:

TP N = 92219, N = 4.

7.26 DA_EOS_DLVRDATA (A53B)

Indicates the end of swap unit SU_DELIVERDATA.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.27 DA_EOS_DOWINDOW (A537)

Indicates the finish of swap unit SU_DOWINDOW set - up.

T he re are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

31

7.28 DA_EOS_ENG (A53C)

Indicates the end of swap unit SU_ENGINEERING.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.29 DA_EOS_GETREF (A538)

Indicates finish of the swap unit SU_GET REF.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.30 DA_EOS_INIT_DPU (A530)

Indicates the finish of swap unit SU_INITIALIZE. This is normallyinitiated bythe DPU_INIT command.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.31 DA_EOS_LOCATEGS (A539)

Indicates end of swap unit SU_LOCAT EGS.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.32 DA_EOS_MAKEAGS_ID (A534)

Indicates end of swap unit SU_MAKEAGS_ID.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.33 DA_EOS_RSTR_S TARS (A533)

Indicates end of swap unit SU_REST ORE_STARS

T here are no telemetryparameters

Telemetry Pack et Information:

TPN = 92219, N = 4.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

32

7.34 DA_EOS_SCANBS (A532)

Indicates end of swap unit SU_SCANBS.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.35 DA_EOS_SCANGS (A536)

Indicates end of swap unit SU_SCANGS.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92219, N = 4.

7.36 DA_EOT_ACQUIRE_FLD (A521)

Indicates the end of the ACQUIRE_FIELD task initiated byIC_ACQUIRE_FLD.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92211, N = 4.

7.37 DA_EOT_CHOOS E_GS (A522)

Indicates the end of the CHOOSE_GUIDE_ST ARS task initiated byIC_CHOOSE_GS.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92212, N = 4.

7.38 DA_EOT_ENG (A524)

Indicates the end of ENGINEERING task initiate d byIC_ENBL_ENG.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92214, N = 4.

7.39 DA_EOT_FLUS H_CMP RS (A528)

Followingreception of the IC_FLUSH_CMPRS command to force compression of data in the compression queue,

this alert indicates that all data are compressed and submitted to the output data queue.

Offset Length Variable Comments PREF

4 4 cmprss_exp ID of the exposure whose data sets have

been completely compressed

H7685

Telemetry Packet Information:

TPN = 92218, N = 6.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

33

7.40 DA_EOT _INIT_DP U (A520)

Indicates the end of the DPU Initialisation task INIT IALIZE. This will have beeninitiated bythe IC_INIT _DPU

command. It is commonlyknown as ^Dave fromthe Grave~

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 9 2210, N = 4.

7.41 DA_EOT_INIT_EXP (A523)

Indicates the end of the INIT _EXP task initiated byIC_INIT _EXP.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92213, N = 4.

7.42 DA_GADE_RANGE_ERROR (A5B2)

In the global memoryaccess package for the white codes, a set of extra alerts will be generated bythe white dsp

when the requested arrayaccess is illegal. In general, a DPU global memoryarrayaccess requires three parameters

related to the size of the array: xsize, yskip, and ysize, which s pecifythe access of an arrayof size (xsize, ysize) from

an arraystored in the global ramwith an actual size in the ydirection of (ysize+yskip).

Offset Length Variable Description

4 2 error_type

6 2 error_word

error_type format is 0x00 YZ (i.e. 4 bits each for X and Y - ) where

Y: 0: RPIA, 1: WPIA, 2: RBIA, 3: WBIA, 4: RSIA, 5:WSIA,

Z: 0: xsize error, 1: ysize error; 2: yskip error.

Error_word: if Z=0, wrong xsize, valid >0

if Z=1, wrong ysize, valid >0

if Z=2, wrong yskip, valid >0, <8192

Telemetry Packet Information:

TPN = 92242, N = 6.

7.43 DA_GADE_RBI (A5A6)

Indicates a white global memoryaccess violation reading a big word.

Offset Length Variable Comments PREF

4 4 address The address that is out of bound H7815

8 4 min Acceptable lower bound of memory address H7820

12 4 max Acceptable upper bound of memory address H7825

Telemetry Packet Information:

TPN = 92238, N = 10.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

34

7.44 DA_GADE_RBIA_H (A5A8)

Indicates a white global memoryaccess out - of - bounds v iolation reading a BIG array.

Offset Length Variable Comments PREF

4 4 address The address that is out of bound H7830

Telemetry Packet Information:

TPN = 92240, N = 6.

7.45 DA_GADE_RBIA_L (A5A7)

Indicates a white global memoryaccess wrong - value violation readinga BIG array.

Offset Length Variable Comments PREF Alias

4 2 error_mode See note H7780 9170

6 2 error_number values that is in error H7785

Note - 0: xsize error, 1: ysize error, 2: yskip error

Telemetry Packet Information:

TPN = 92239, N = 6 .

7.46 DA_GADE_RPI (A5A0)

Indicates a white global memoryaccess violation reading a PROC word.

Offset Length Variable Comments PREF

4 4 address The address that is out of bound H7815

8 4 min Acceptable lower bound of memory address H7820

12 4 max Accepta ble upper bound of memory address H7825

Telemetry Packet Information:

TPN = 92238, N = 10.

7.47 DA_GADE_RPIA_H (A5A2)

Indicates a white global memoryaccess out - of - bound violation reading a PROC array.

Offset Length Variable Comments PREF

4 4 address The a ddress that is out of bound H7830

Telemetry Packet Information:

TPN = 92240, N = 6.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

35

7.48 DA_GADE_RPIA_L (A5A1)

Indicates a white global memoryaccess wrong - value violation reading a PROC array.

Offset Length Variable Comments PREF Alias

4 2 error_mode see note H7780 9170

6 2 error_number values that is in error H7785

Note - 0: xsize error, 1: ysize error, 2: yskip error

Telemetry Packet Information:

TPN = 92239, N = 6.

7.49 DA_GADE_RSI (A5AC)

Indicates a white global memoryaccess violation reading a SMALL word.

Offset Length Variable Comments PREF

4 4 address The address that is out of bound H7815

8 4 min Acceptable lower bound of memory address H7820

12 4 max Acceptable upper bound of memory address H7825

Telemetry Packet Information:

TPN = 92238, N = 10.

7.50 DA_GADE_RSIA_H (A5AE)

Indicates a white global memoryaccess out - of - bounds violation reading a SMALLarray.

Offset Length Variable Comments PREF

4 4 address The address that is out of bound H7830

Telemetry Packet Information:

TPN = 92240, N = 6 .

7.51 DA_GADE_RSIA_L (A5AD)

Indicates a white global memoryaccess wrong - value violation reading a SMALLarray.

Offset Length Variable Comments PREF Alias

4 2 error_mode see note H7780 9170

2 error_number values that is in error H7785

Note - 0: xsize er ror, 1: ysize error, 2: yskip error

Telemetry Packet Information:

TPN = 92239, N = 6.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

36

7.52 DA_GADE_WBI (A5A9)

Indicates a white global memoryaccess violation writinga BIG word.

Offset Length Variable Comments PREF

4 4 address The address that is out of bo und H7815

8 4 min Acceptable lower bound of memory address H7820

12 4 max Acceptable upper bound of memory address H7825

Telemetry Packet Information:

TPN = 92238, N = 10.

7.53 DA_GADE_WBIA_H (A5AB)

Indicates a white global memoryaccess out - of - bounds viola tionwriting a BIG array.

Offset Length Variable Comments PREF

4 4 address The address that is out of bound H7830

Telemetry Packet Information:

TPN = 92240, N = 6.

7.54 DA_GADE_WBIA_L (A5AA)

Indicates a white global memoryaccess wrong - value violation writi ng a BIG array.

Offset Length Variable Comments PREF Alias

4 2 error_mode see note H7780 9170

2 error_number values that is in error H7785

Note - 0: xsize error, 1: ysize error, 2: yskip error

Telemetry Packet Information:

TPN = 92239, N = 6.

7.55 DA_G ADE_WPI (A5A3)

Indicates a white global memoryaccess violation writinga PROC word.

Offset Length Variable Comments PREF

4 4 address The address that is out of bound H7815

8 4 min Acceptable lower bound of memory address H7820

12 4 max Acceptable uppe r bound of memory address H7825

Telemetry Packet Information:

TPN = 92238, N = 10.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

37

7.56 DA_GADE_WPIA_H (A5A5)

Indicates a white global memoryaccess out - of - bounds violation writing a PROC array.

Offset Length Variable Comments PREF

4 4 address The address that is out of bound H7830

Telemetry Packet Information:

TPN = 92240, N = 6.

7.57 DA_GADE_WPIA_L (A5A4)

Indicates a white global memoryaccess wrong - value violation writing a PROC array.

Offset Length Variable Comments PREF Alias

4 2 error_mode see note H77 80 9170

2 error_number values that is in error H7785

Note : 0:xsize error, 1: ysize error, 2: yskip error

Telemetry Packet Information:

TPN = 92239, N = 6.

7.58 DA_GADE_WSI (A5AF)

Indicates a white global memoryaccess violation writinga SMALLword.

Off set Length Variable Comments PREF

4 4 address The address that is out of bound H7815

8 4 min Acceptable lower bound of memory address H7820

12 4 max Acceptable upper bound of memory address H7825

Telemetry Packet Information:

TPN = 92238, N = 10.

7.59 DA_ GADE_WSIA_H (A5B1)

Indicates a white global memoryaccess out - of - bounds violation writing a SMALL array.

Offset Length Variable Comments PREF

4 4 address The address that is out of bound H7830

Telemetry Packet Information:

TPN = 92240, N = 6.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

38

7.60 DA_GADE_ WSIA_L (A5B0)

Indicates a white global memoryaccess wrong - value violation writing a SMALL array.

Offset Length Variable Comments PREF Alias

4 2 error_mode see note H7780 9170

2 error_number values that is in error H7785

Note : 0:xsize error, 1: ysi ze error, 2: yskip error

Telemetry Packet Information:

TPN = 92239, N = 6.

7.61 DA_HBEAT(A500)

DPU ’Heartbeat’. This is issued every10000 DPU cycles (9.76 seconds).

Offset Length Variable Comments PREF

4 2 status contents - see below see below

Telemetry P acket Information:

TPN = 92200, N = 5.

T he above status word will contain the following:

Item No of

Bits

Size

(bits)

Comments PREF Alias

DPU State 15 1 MSB, 0 = DPU_BOOT, 1 = DPUOS H5450 9120

Blue1 DSP Status 14 1 H5455

Blue2 DSP Status 13 1 H5460

Red DSP Status 12 1 1 = on, 0 = off H5465 9020

Bluedsp1 data capture 11 1 H5470

Bluedsp2 data capture 10 1 H5475

Tracking 9 1 0 = Off, 1 = On H5365 9270

Current Swap Unit ID 4 - 8 5 H5480 9220

Current DPU Task ID 0 - 3 4 LSB H5485 9225

The DPU t ask ID´s (alias 9225) are as follows:

MNEMONIC Number Comment

IDLE 0 index to idle

ABORT 1 index to abort

INITIALIZE 2 index to reinitialise

INIT_EXP 3 index to INITIALIZE exposure task

ACQUIRE_FIELD 4 index to acquire field task

CHOOSE_GUIDE_ST ARS 5 index to choose guide star task

TRACK_GUIDE_STARS 6 index to track guide star task

COMPRESS_DATA 7 index to compress data task

FINISH_FRAME 8 index to finish frame task

ENGINEERING 9 index to engineering task

FLUSH_COMPRESS 10 index to flus h compression task

RTRD 11 index to rtrd task

See IC_REPORT_DIAGS (A423) for a summaryof the swap unit ID´s.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

39

7.62 DA_MSTN_SET_ROLL_CTR (A53F)

T his is a milestone indicator if the roll centre is set bythe user.

Offset Length Variable Comments PREF

4 2 dpucfg;

a null parameter

Telemetry Packet Information:

TPN = 92221, N = 5.

7.63 DA_NO_GOOD_GS (A5D7)

T his alert indicates that there is no good guide star suitable for tracking. Atuning of the tracking guide star selection

criterion is inorder.

Offset Length Variable Comments PREF

4 2 stars_found

Telemetry Packet Information:

TPN = 92243, N = 5.

7.64 DA_PROG_RAM_ERROR (A581)

Single bit error found and corrected:

Offset Length Variable Comments PREF

4 4 opcode H7755

8 2 syndrome (location of bit erro r) H7760

10 2 offset in FecDataBuffer of error H7765

12 4 address H7770

Telemetry Packet Information:

TPN = 92223, N = 10.

Note : ECR 78: the `scrubbing´ code that produces this alert (as well as DA_PROG_RAM_MERROR) is enabled by

writing 0x57f4 to DPU global memoryaddress 0x2339. It is disabled bywriting anyother bit pattern. This canbe

achieved using either the T C(6,1) Load Memorycommand (H4014) or the `raẃ command

IC_LOAD_GLOBAL_RAM (H7223).

7.65 DA_PROG_RAM_MERROR (A588)

Multi - bit error.

Offset Le ngth Variable Comments PREF

4 4 address H7770

Telemetry Packet Information:

TPN = 92241, N = 6.

Note - see DA_PROG_RAM_ERROR for more detail.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

40

7.66 DA_RED_E_ALERT (A592)

T he alert is generated each time there is a change (i.e. increment) in the error word.

Offset Length Variable Comments PREF

4 2 error Format XY (8 bits each) H7735

X is the number of multi - bit errors and Y is the number of single bit errors since last reboot.

Telemetry Packet Information:

TPN = 92232, N = 5.

7.67 DA_RED_S_ALERT (A593)

Ind icates a red DSP status change.

Offset Length Variable Comments PREF

4 2 status Spare H7740

Telemetry Packet Information:

TPN = 92233, N = 5.

7.68 DA_RSTR_BAD_TASK_ID (A5FC)

T he restore_star swap unit is called from several tasks, ACQUIRE_FIELD, CHOOSE_GU IDE_STARS, and

T RACK_GUIDE_ST ARS. This alert is generated if the swap unit is called fromnone of these tasks.

Offset Length Variable Comments PREF Alias

4 2 previous_swap_unit ID of the previous swap unit

Telemetry Packet Information:

TPN = 92244, N = 5.

7.69 DA_SCI_HBEAT_ERROR (A591)

Indicates failure to receive heartbeat from a DSP via the SCI. The SCI is the Serial Communications Interface. T his is a

single wire serial interface for commanding fromthe white DSP to the others.

Offset Length Variabl e Comments PREF Alias

4 2 diagnostic which DSP has h/beat problems H7730 9180

Note : diagnostic takes the values 0/1/2/3 = blue1/red/blue2/red which differs fromthe usual DSP

values used in the rest of this section.

Telemetry Packet Information:

TPN = 92231, N = 5.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

41

7.70 DA_SCI_RCVR_E RROR (A590)

Indicates a SCI receiver error.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92230, N = 4.

7.71 DA_SE NT_CMPRSSQ (A527)

Indicates that compressed data of the specified type has been submitted to the DPU data queue. It thus informs the

ICU of the data about to be transmitted.

Offset Length Variable Comments PREF Alias

4 4 exposure Exposure ID of the compressed data set H7650

8 2 data_type The DD_xxx data type compressed H7615 9040

10 2 da ta_set_id The data set ID, i.e. science window ID H7655

12 4 data_in_address Starting Address of uncompressed data H7745

16 4 data_in_length Number of DPUINT´s of uncompressed data H7660

20 4 data_out_addr0 Starting Address of compressed data H7665

24 4 data_out_length Number of 16 bit words of compressed data H7670

Telemetry Packet Information:

TPN = 92217, N = 16

7.72 DA_SWITCH_FRAME (A525)

Indicates switching ping/ping tracking

Offset Length Variable Comments PREF

4 2 frame_count H7750

Telem etry Packet Information:

TPN = 92215, N = 5

7.73 DA_TRK (A526)

T racking Reports - turned onbyIC_REPORT_T RK.

Offset Length Variable Comments PREF

4 2 frame_id frame ID H7620

6 4 xdrift DPUSINT, tracking drift in x (1/1000 centroided pixel) H7625

10 4 ydri ft DPUSINT, tracking drift in y (1/1000 centroided pixel) H7630

14 4 roll

DPUSINT, tracking drift in roll (1,000,000 * sin(theta) H7635

Telemetry Packet Information:

TPN = 92216, N = 11

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

42

7.74 DA_ZERO_CNT_CALBGD (A5FF)

T his alert is generated if there are ze ro counts in the field acquisition frame or the reference frame. T his typically

indicates a problem in the MIC/BPE or the setting of the frame time being too small.

T here are no telemetryparameters

Telemetry Packet Information:

TPN = 92245, N = 4

7.75 DA_ZE RO_LE NGTH_DQ (A587)

Indicates an error condition of requesting a non - positive length for data queue.

Offset Length Variable Comments PREF Alias

4 2 datatype Data type H7615 9040

Telemetry Packet Information:

TPN = 92229, N = 5

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

43

8. ICU TO DPU COMMANDS (I C_xxx)

8.1 Overview

All commands (unless stated otherwise) are of the form

Offset Length Variable Description PREF

0 2 Type E.g.

IC_ABORT_DPU -

2 2 N No of 16 bit words to follow H1162 (some commands only)

4 N*2 params[N] N command parameters

N may be of zero length see individual commands

Notes.

1. All offsets givenin both the table above and in the tables belowshould have 2 added to themto calculate their

locationwithin the Packet Data Field of the Load T askParameters packet in which theyare em bedded - see the

OM User Manual Part - 3 for more information.

2. Lengths of 2 indicate an INT 16, 4 a DPUINT.

3. PREF indicates the Parameter Reference in the T C Database

4. MFN indicates the Master FunctionNumber bywhich the command is referred to in the XMM - OM TC /T M

Database.

5. ^Alias~ is a means of linking a numeric value with a descriptive name for that value in the XMM - OM TC/TM

database.

6. T he value of N is given for each command - in those cases where it is a function of the command parameters, it is

assigned the PREF H1162.

T he rest of this section describes the command parameters only(except where stated).

Note

In this section, ’DSP’ takes the following values.

0 = blue1

1 = blue2

2 = red

3 = white

4 = all

5 = blue1 and blue2

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

44

8.2 IC_ABORT_DPU (A435)

Command DPU t o abort - it gracefullyleaves an exposure byinitiating the abort task.

There are no command parameters.

TC Packet Information:

MFN = H7253, N = 0.

8.3 IC_ACQUIRE _FLD (A432)

Command DPU to execute ACQUIRE_FIELD task.

There are no command parameters.

TC P acket Information:

MFN = H7250, N = 0.

8.4 IC_BPE_BINNING (A421)

Informs DPU of the status of the (`on - chip´) binning that the detector will have during the exposure .

Offset Length Variable Description PREF Alias

4 2 bpe_binning 0=no binning, 1=binning H5 40 9160

TC Packet Information:

MFN = H7257, N = 1.

8.5 IC_CHOOSE_GS (A433)

Command DPU to execute CHOOSE_GUIDE_STARS task.

There are no command parameters.

TC Packet Information:

MFN = H7251, N = 0.

8.6 IC_CONF_GS_SEL (A427)

Set number of guide stars and t heir selectioncriteria.

Offset Length Variable Description PREF

4 2 number number of guide stars H730

6 4 criteria_mask criteria mask H740

TC Packet Information:

MFN = H7239, N = 3.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

45

8.7 IC_DIRECT_DATA (A409)

Direct detector data to either blue1, blue 2 or bothblue DSPs.

Offset Length Variable Description PREF Alias

4 2 DSP DSP H521 9201

TC Packet Information:

MFN = H7209, N = 1.

8.8 IC_DUMP_PROG_RAM (A414)

Requests a dump of ProgramRAM - response in DR_PROG_DUMP. N.B. Acontingencyversionof this code is

available which enables this command to also be used to dump DPU ROM byrequesting dumps in the memoryrange

0xf00000 to 0xffffff.

Offset Length Variable Description PREF

4 4 address Start Address H660

8 2 lengthy No 24 bit words to dump H670

TC Packet Information:

MFN = H7220, N = 3.

8.9 IC_DUMP_LOCAL_RAM (A410)

Requests a dump of (white only) local RAM - response in DR_LRM.

{

Offset Length Variable Description PREF Alias

4 2 DSP DSP H520 9200

6 2 local_address local address - < 32K = 0x8000 H610 -

8 2 length length (must be non - zero) H620

TC Packet Information:

MFN = H7216, N = 3.

8.10 IC_DUMP_RAM (A415)

Dump n24 bit words fromglobal ram(an acceptance / confidence test mode of operation).

Offset Length Variable Description PREF

4 4 add ress start address H660

8 2 nwords number 24 bit words H680

TC Packet Information:

MFN = H7221, N = 3.

8.11 IC_DUMP_RAM_N_ZERO (A416)

Dump n24 bit words fromglobal ram(an acceptance / confidence test mode of operation) and thenzero the ram.

Offset L ength Variable Description PREF

4 4 address start address H660

8 2 nwords number 24 bit words H680

TC Packet Information:

MFN = H7222, N = 3.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

46

8.12 IC_ENBL_DSP (A407)

Enable/disable DSP "DSP" (doesn’t include white and all).

Offset Length Variable Descr iption PREF Alias

4 2 DSP DSP H522 9202

6 2 enable Enable/Disable = 1/0 H16 9010

TC Packet Information:

MFN = H7207, N = 2.

8.13 IC_ENBL_ENG (A436)

Enable/disable DPU engineering mode data.

Offset Length Variable Description PREF Alias

4 2 det detector (always = 1) - -

6 2 mode mode H880 9250

TC Packet Information:

MFN = H7254, N = 2.

’mode’ selects one of the followingoptions:

Mode Description

0 with both blue DSPs

1 Raw data with only blue DSP 1

2 with only blue DSP 2

3 Centroiding data - get channel boundaries and M,N values

4 Full frame, high resolution

5 Centroiding confirmation data

6 Intensifier characteristics - event height information

8.14 IC_ENBL_EVE NTS (A408)

Enable/disable data generation fromDSP "DSP" (doesn’t include white and all).

Offset Length Variable Description PREF Alias

4 2 DSP DSP H522 9202

6 2 enable Enable/Disable = 1/0 H16 9010

TC Packet Information:

MFN = H7208, N = 2.

8.15 IC_ENBL_LOAD_CODE (A403)

Lock/unlock loading of code.

Offset Length Variable Descripti on PREF

4 2 password password = 0xf352 = enabled,

otherwise = disabled

H570

TC Packet Information:

MFN = H7203, N = 1.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

47

8.16 IC_ENBL_VERBOSE (A42C)

Enables long form of data.

Offset Length Variable Description PREF Alias

4 2 data_type data type H760 924 0

6 2 enable Enable/Disable = 1/0 H16 9010

TC Packet Information:

MFN = H7244, N = 2.

’data_type’ (alias 9240) is

Data Type Description Comment

0 tracking not implemented (but see IC_REPORT _TRK).

1 field acquisition not implemented.

2 window parameters not implemented.

3 reference frame. Modifies format of DD_REF record

4 Engineering Data Causes engineering sub - type 7 to be issued with sub - type 3

8.17 IC_FLUSH_CMPRS (A437)

Forces compression of all entries inthe compression queue. T he alert DA_EOT _FLUSH_CMPRS is issued when all

data are compressed and sent to the data queue.

There are no command parameters.

TC Packet Information:

MFN = H7255, N = 0.

8.18 IC_FLUSH_QUEUE (A40F)

Request for the white processor to dump all data currentlyqueued for output.

There are no command parameters.

TC Packet Information:

MFN = H7215, N = 0.

8.19 IC_INIT_EXP (A431)

Invokes the INIT _EXP task. This sets up the DPU to acquire detector data in1k * 1k format (i.e. detector binned by

2).

There are no command paramete rs.

TC Packet Information:

MFN = H7249, N = 0.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

48

8.20 IC_INIT_DPU (A430)

Zeroes memory, readies swap units.

There are no command parameters.

TC Packet Information:

MFN = H7248, N = 0.

8.21 IC_LOAD_CODE (A405)

Load code into RAM.

Offset Length Variable Descript ion PREF

4 2 address address offset = kkkk (hex) - see note below H890

6 M*3/2 di[N - 2] M 24 bit words `spanned´ across 16 bit words H900

8 2 checksum checksum H910

Notes :

1. T he start address of the code load is 0xEjkkkk, where j is set byIC_SEL_RAM_ BANK.

2. Whenembedded in a T C packet, this command is padded with zeros to the maximum packet length:

TC Packet Information:

MFN = H7205, N = 2 + M*3/2.

8.22 IC_LOAD_DET_WDW (A42D)

Loads Detector Windows directly

Offset Length Variable Description PREF

4 2 n _dtw Total Number of Windows H770

6 2 i_dtw Specifies which of n_dtw this is H780

8 4 x0 Bottom left corner x co - ordinate H790

12 4 y0 Bottom left corner y co - ordinate H800

16 4 xsize Width of window H810

20 4 ysize Height of Window H820

24 4 immw Window ID H830

28 4 kompx These parameters control where in memory H840

32 4 bb .. events for window immw are binned H850

36 4 aa (see the description of DP_WDW for details) H860

40 4 kompy H870

TC Packet Information:

MFN = H7245, N = 20.

8.23 IC _LOAD_DPUOS (A402)

Instructs DPU to load the DPUOS. This is used when the DPU is in Boot Readystate.

There are no command parameters.

TC Packet Information:

MFN = H7202, N = 0.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

49

8.24 IC_LOAD_FILT_CONF (A429)

Inform DPU of type of filter being used. T he valu es that the filter numbers represent are described in the User

Manual - T C - T M Specification(XMM - OM/MSSL/ML/0010).

Offset Length Variable Description PREF Alias

4 2 filter Filter (0 - > 11) H750 9130

TC Packet Information:

MFN = H7241, N = 1.

8.25 IC_LOAD_ GLOBAL_RAM (A417)

Load Global Ram

Offset Length Variable Description PREF

4 4 address address H660

8 4 data data H690

TC Packet Information:

MFN = H7223, N = 4.

8.26 IC_LOAD_MEM_WDW (A42A)

Uplinkmemorywindowconfiguration data

X0,Y0 = bottomleft wi ndowco - ordinates, Xsize,Ysize are windowdimensions.

Offset Length Variable Description PREF

4 2 nmwind Number of memory windows (max 5) H1159

6 2 x0 bottom left x co - ordinate H1050

8 2 y0 bottom left y co - ordinate Parameters H1051

10 2 xsize x siz e(centroided pixels) for H1052

12 2 ysize y size(centroided pixels) Window 1 H1053

14 2 base data retrieval address in DPU RAM -

16 5*2 parameters for window 2 H1054 Þ H1057

26 5*2 params parameters for window 3 H1058 Þ H1061

36 5*2 parameters for window 4 H1062 Þ H1065

46 5*2 parameters for window 5 H1066 Þ H1069

TC Packet Information:

MFN = H7242, N (H1162) = 1 + nmwind*5 = 26 max

NOTE: T he uplinked entry base values are ignored and re - assigned bythe DPU.

8.27 IC_LOAD_LOCAL_RAM (A411)

Load Wh ite Local Ram

Offset Length Variable Description PREF

4 2 address address H630

6 4 data data H640

TC Packet Information:

MFN = H7217, N = 3.

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

50

8.28 IC_LOAD_REF_STARS (A428)

Load list of field acquisitionreference stars.

Offset Length Variable Descript ion PREF

4 2 nstars Number of reference stars (max 32) H1160

8 4 X x co - ord of ref star 1 (1/1000 centroided pixels) H1095

12 4 Y y co - ord of ref star 1 (1/1000 centroided pixels) H1096

16 4*2 Params x and y co - ordinates for star 2 H1097 Þ H1098

2 4 4*2 Params x and y co - ordinates for star 3 H1099 Þ H1100

32 4*2 Params x and y co - ordinates for star 4 H1101 Þ H1102

40 4*2 Params x and y co - ordinates for star 5 H1103 Þ H1104

48 4*2 Params x and y co - ordinates for star 6 H1105 Þ H1106

56 4*2 Pa rams x and y co - ordinates for star 7 H1107 Þ H1108

64 4*2 Params x and y co - ordinates for star 8 H1109 Þ H1110

72 4*2 Params x and y co - ordinates for star 9 H1111 Þ H1112

80 4*2 Params x and y co - ordinates for star 10 H1113 Þ H1114

88 4*2 Params x and y co - ordinates for star 11 H1115 Þ H1116

96 4*2 Params x and y co - ordinates for star 12 H1117 Þ H1118

104 4*2 Params x and y co - ordinates for star 13 H1119 Þ H1120

112 4*2 Params x and y co - ordinates for star 14 H1121 Þ H1122

120 4*2 Params x and y co - ordinates for star 15 H1123 Þ H1124

128 4*2 Params x and y co - ordinates for star 16 H1125 Þ H1126

TC Packet Information:

MFN = H7240, N (H1162)= nstars*4 + 1 = 65 max

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

51

8.29 IC_LOAD_SCI_WDW (A42B)

Up - linkscience windowconfiguration data .

Off -

set

Length Variable Description PREF Alias

4 2 nsciwind Number of Science Windows (max 5) H1161

6 2 x0 bottom left x co - ordinate H1050

8 2 y0 bottom left y co - ordinate H1051

10 2 xsize x size (centroided pixels) H1052

12 2 ysize y size (cent roided pixels) Params H1053

14 2 mode operation mode for H1070 9060

16 2 p1 mode - dependent parameter Window H1071

18 2 p2 mode - dependent parameter 1 H1072

20 2 p3 mode - dependent parameter H1073

22 2 p4 mode - dependent parameter H1074

24 2 bas e address in DPU RAM -

26 2 mmwid memory window ID -

28 2*11 - Parameters for Window 2 H1054 Þ H1057

H1075 Þ H1079

40 2*11 - Parameters for Window 3 H1058 Þ H1061

H1080 Þ H1084

52 2*11 - Parameters for Window 4 H1062 Þ H1065

H1085 Þ H1089

64 2*11 - Parameters for Window 5 H1066 Þ H1069

H1090 Þ H1094

TC Packet Information:

MFN = H7243, N (H1162) = nsciwind*11 + 1 = 56 max

Notes:

1. base is "don’t care" in value

2. Mode

(alias 9060) has the following meanings:

Mode Description

0 Image

1 Fast

1 5 T racking Window - N/A

3. p1..p4 are mode parameters - see DP_WDW for details.

4. T he uplinked entries base and mmw_id are ignored and re - assigned bythe DPU

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

52

8.30 IC_POWER_DOWN_DPU (A40A)

Powers down the DPU.

Offset Length Variable Description PREF

4 2 password password = 0 H560

TC Packet Information:

MFN = H7210, N = 1

8.31 IC_REPORT_DIAGS (A423)

Activate/deactivate log - keeping for swap unit "module".

Offset Length Variable Description PREF Alias

4 2 module module number (see below) H700 9220

6 2 enable En able/Disable = 1/0 H16 9010

TC Packet Information:

MFN = H7235, N = 2

Module (swap unit) numbers have the following meanings:

NUM BER SWAP

UNIT

Comment

SWAP_INITIALIZE 0 index to swap unit code

SWAP_CALBGD 1 index to swap unit code

SWAP_SCANBS 2 inde x to swap unit code

SWAP_RESTORE_STARS 3 index to swap unit code

SWAP_MAKEAGS_ID 4 index to swap unit code

SWAP_CALDRFT 5 index to swap unit code

SWAP_SCANGS 6 index to swap unit code

SWAP_DOWINDOW 7 index to swap unit code

SWAP_GETREF 8 index to swa p unit code

SWAP_LOCATEGS 9 index to swap unit code

SWAP_COMPRESS 10 index to swap unit code

SWAP_DPUABORT 11 index if major error

SWAP_DELIVERDATA 12 index for data delivery

SWAP_INIT_EXP 13 index for exposure init

SWAP_ENGINEERING 14 index for e ngineering mode

SWAP_SUBMITCMPRSSQ 15 index for submit compression mode

SWAP_RTRD 16 index for rtrd mode

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

53

8.32 IC_REPORT_TRK (A422)

Report tracking history - causes DA_T RK alerts to be sent.

Offset Length Variable Description PREF Alias

4 2 enable Enabl e/Disable = 1/0 H16 9010

TC Packet Information:

MFN = H7234, N = 1

8.33 IC_REQ_DATA (A40D)

Request ’number’ blocks of data

Offset Length Variable Description PREF

4 2 number number of blocks requested H590

TC Packet Information:

MFN = H7213, N = 1

8.34 IC_ RESET_DSP (A401)

Hardware Reset of the selected DSP (not all, includes both).

There are no command parameters.

TC Packet Information:

MFN = H7201, N = 0.

8.35 IC_SEL_KLINGON (A406)

Select which DSP will be the klingon (blue1, blue2, red or white).

Offset L ength Variable Description PREF Alias

4 2 DSP DSP H523 9203

TC Packet Information:

MFN = H7206, N = 1

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

54

8.36 IC_SEL_RAM_BANK (A404)

Specifies the bank of program RAM to be loaded. It is used inconj unction with IC_ENBL_LOAD_CODE and

IC_LOAD_CODE.

Offset Len gth Variable Description PREF Alias

4 2 eeprom Keep Alive RAM H580 9190

TC Packet Information:

MFN = H7204, N = 1

’eeprom’can take the following values:

eeprom ADDRESS

0 E00000

1 E10000

2 E20000

3 E30000

4 E40000

5 E50000

6 E60000

7 E70000

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

55

8.37 IC_SEND_SCI_CMD (A40B)

Sends the command `message´ fromthe white DSP to the target DSP over the SCI interface.

Offset Length Variable Description PREF Alias

4 2 DSP DSP 0,1,2,5 H522 9202

6 2 sci_command command H535 9070

TC Packet Information:

MFN = H7211, N = 2

Applicability

BR = both

BO = Blue only

RO = Red Only

Mnemonic Code

(hex)

Description (alias 9070)

BR REQST_HEART_BEAT A0 tells a BLUE DSP to send heart beat

message to the white DSP

BO SEND_COUNTS_TO_PING A1 tells a BLUE DSP to use the dt w

constants that send cts to "ping" frame

BO SEND_COUNTS_TO_PONG A2 tells a BLUE DSP to use the dtw

constants that send cts to "pong" frame

BR ENABLE_KLINGON A3 used to command a DSP into Klingon

state, hold onto the global bus until an

interrupt is rece ived indicating start of

the next millisecond

BR DISABLE_KLINGON A4 used the opposite of the one above

BO ENABLE_EVENTS A5 used in command to DSP to activate

event processing

BO DISABLE_EVENTS A6 used in command to DSP to deactivate

event processing

B O ENABLE_ENGINEERING A7 tells the specified DSP to enter the

engineering mode

BR DUMP_LOCAL_RAM A8 message to BLUE DSPs to ask them to

dump 32K local RAM to BIG_MIN

area

BO ENABLE_RAM_TEST A9 message to BLUE DSPs to start testing

global RAM accesses

BO DISABLE_RAM_TEST AA used the opposite of the one above

BO GET_DTW_PARAMETERS AB message to BLUE DSPs to ask them to

fetch detector windowparameters

BO GET_BFAST_PARAMETERS AC message to BLUE DSPs to ask them to

fetch bfast parameters

BO DSBL_FAST_DATA _OUTPUT AE message to BLUE DSPs to ask them to

stop collecting fast data

RO DO_RED_TASK_IDLE AB tell Red DSP to idle

RO DO_RED_TASK_ABORT AC tell Red DSP to abort

RO DO_RED_TASK_ACCUMULATE AD tell Red DSP to run shift - and - add

RO DO_RED_TASK_INITIALI ZE AE tell Red DSP to INIT IALIZE

RO DO_RED_TASK_RTRD AF tell Red DSP to rtrd

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

56

8.38 IC_SET_E XP_ID (A426)

Specifyexposure ID

Offset Length Variable Description PREF

4 4 Exposure ID Exposure ID H530

TC Packet Information:

MFN = H7238, N = 2

8.39 IC_SET_E X P_TIME (A425)

Define exposure duration as some integral number of tracking frames.

Offset Length Variable Description PREF

4 2 n_frames number of frames H720

TC Packet Information:

MFN = H7237, N = 1

8.40 IC_SET_FRAME_TIME (A424)

Set tracking frame durat ion (where 1 DPU cycle = 1/1024 seconds).

Offset Length Variable Description PREF

4 4 n_dpu_cycles no of DPU cycles H710

TC Packet Information:

MFN = H7236, N = 2

8.41 IC_SET_TRK (A420)

Enable /disable tracking

Offset Length Variable Description PREF Alias

4 2 tracking_on 1 = on, 0 = off H1040 9270

TC Packet Information:

MFN = H7256, N = 1

T his copyprinted at 02 : 51 PM on 12 - Jun - 00

57

8.42 IC_SYNCH_CLK (A40E)

T his command informs the DPU of the time at the next ZeroT signal fromthe ICU.

(A DA_CLK_SYNCH_ERROR is always sent as a response to this command. Whether it is to be treated as an error

is context dependent.)

Offset Length Variable Description PREF

4 2 time In units of 1 sec H600

TC Packet Information:

MFN = H7214, N = 1

8.43 IC_TRACK_GS (A434)

Command DPU to execute T RACK_GUIDE_ST ARS tas k

There are no command parameters.

TC Packet Information:

MFN = H7252, N = 0.