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�Purpose

The purpose of the PSC Interface Requirements Specification Document is to identify the interface requirements between the PSC and the CPU/1553 processors.

Scope

The PSC Interface Requirements Specification Document will define the hardware, software and procedural operational interface between the PSC and the CPU/1553 processors.  When appropriately signed off, this version of the document constitutes an agreement between the PSC and the CPU/1553 and superseded any previous versions of the document.

Overview

Physical Interface

Dual-Port RAM

The 8k x 16 Dual-Port RAM (DPR) is read/write accessible via normal memory addressing by both the PSC and the CPU/1553 processors.  The CPU/1553 will access the DPR as memory 0 hex through 3FFF hex at card select 3 or 8 and the PSC will access the DPR as memory 20000 hex through 23FFF hex.  The last words of the DPR are designated as the PSC and the CPU/1553 mailboxes respectively.  Access to the DPR mailboxes is controlled via hardware semaphores.  These handshakes will be explained in their appropriate sections.

Hard Reset

The CPU/1553 will access the PSC’s Hard Reset by writing to any memory location between C000 hex and FFFF hex.  This will reset the PSC to its startup configuration and reset the PSC’s processor.

Logical Interface

Commanding

One Second Sync

Time and Attitude

Commands

Uploads

Telemetry

Housekeeping

Downloads

Control

Dead Man Time-Out

Soft Reset

�Dual-Port RAM Memory Map

The following table is the mapping of the Dual Port Ram that is shared by the CPU/1553 processor and the PSC processor.  Addresses are in bytes (hexadecimal).



CPU/1553�PSC�Length�Name���Address�Address�Byte Hex�Byte Dec�Word Dec��see page��30000�20000�20�32�16�Local Subcom Buffer�� PAGEREF _Ref309015456 �14���30020�20020�10�16�8�Local Process Count Buffer�� PAGEREF _Ref309013263 �23���30030�20030�10�16�8�Local Interface Count Buffer�� PAGEREF _Ref309013294 �22���30040�20040�10�16�8�Local Timing/Semaphore Buffer�� PAGEREF _Ref309013316 �21���30050�20050�40�64�32�Local Command Buffer�� PAGEREF _Ref309014955 �9���30090�20090�40�64�32�Local TAA Buffer�� PAGEREF _Ref297361617 �12���300D0�200D0�E0�224�112�Local Pitch Pointing Buffer�� PAGEREF _Ref309013404 �19���301B0�201B0�E0�224�112�Local Yaw Pointing Buffer�� PAGEREF _Ref309013404 �19���30290�20290�40�64�32�Local Target Buffer�� PAGEREF _Ref363006992 �20���302D0�202D0�40�64�32�Local Dump Strategy Buffer�� PAGEREF _Ref297363451 �18���30310�20310�100�256�128�Error Log Buffer�� PAGEREF _Ref297363383 �17���3073A�2073A�3C1A�15386�7693�Upload Buffer (7.5k)�� PAGEREF _Ref309014904 �16���3373A�2373A�400�1024�512�Download Buffer "A"�� PAGEREF _Ref309014915 �15���33B3A�23B3A�400�1024�512�Download Buffer "B"�� PAGEREF _Ref309014915 �15���33F3A�23F3A�20�32�16�Shared Subcom Buffer�� PAGEREF _Ref309015456 �14���33F5A�23F5A�20�32�16�Shared Telemetry (Step,SAE,Rate)�� PAGEREF _Ref309013454 �13���33F7A�23F7A�40�64�32�Shared TAA Buffer�� PAGEREF _Ref297361617 �12���33FBA�23FBA�2�2�1�Shared 1 Sec Sync Word Buffer�� PAGEREF _Ref297361554 �11���33FBC�23FBC�40�64�32�Shared Command Buffer�� PAGEREF _Ref309014955 �9���33FFC�23FFC�2�2�1�Shared Status Register�� PAGEREF _Ref297094450 �8���33FFE�23FFE�2�2�1�Shared Control Register�� PAGEREF _Ref297455722 �7�����������3400C & E�PORT 6C & 6E����Semaphore Registers 6 & 7�� PAGEREF _Ref297455639 �6���3C000�NA����Reset Strobe (write any addr)���

Figure � SEQ Figure \* ARABIC �1�:	Dual Port Ram Memory Map��

�Semaphore Register Definition



CPU/1553 Address�400E�400C�400A�4008�4006�4004�4002�4000��PSC I/O Port�6E�6C�6A�68�66�64�62�60��Shared Resource�Control Register�Status Register�TBD�TBD�TBD�TBD�TBD�TBD��Figure � SEQ Figure \* ARABIC �2�:	Semaphore Register Definition���

The Dual-Port RAM (DPR) has 8 address locations dedicated to binary semaphore flags.  These semaphores shall be used to control access to areas of the DPR and shall be described in this document.



The semaphores are active low.  The value of a semaphore is spread to all data bits when read, therefore a low will appear as 0x0000 and a high will appear as 0xFFFF.  To request access to a shared area of DPR, a zero is written to the semaphore.  Access is granted when a low is read and denied when a high is read.  A request is always pending and the processor must repeatedly read the semaphore waiting for a low or release the request.  To release the request for access to a shared area of DPR, a one must be written to the semaphore.



During power-up, initialization of the semaphores shall be performed by both sides by writing a one to all semaphores.



�Control Register Definition



F�E�D�C�B�A�9�8�7�6�5�4�3�2�1�0��CAV�OVF�1SEC�UPL�TAA�SRS�X�X�X�X�X�WC4�WC3�WC2�WC1�WC0��Figure � SEQ Figure \* ARABIC �3�:	Control Register Definition���

CAV		Command Available

This bit, when set by the CPU/1553 processor, indicates that a command or memory upload was loaded into the command buffer area, beginning at address 3FBC hex.  This bit shall be reset by the PSC processor after the buffer has been completely read.

OVF		Command Overflow

This bit, when set by the CPU/1553 processor, indicates that the CAV bit was still set when an attempt to load another command or memory upload was attempted.  This bit shall be reset by the PSC processor.

1SEC		One Second Sync

This bit, when set by the CPU/1553 processor, indicates that the one second sync signal has been received from the 1553 interface and the associated data word was loaded into the sync word buffer, beginning at address 3FBA hex.  This bit shall be reset by the PSC after the interrupt has been recognized.

UPL		Upload

This bit, when set by the CPU/1553 processor, indicates that the PSC shall go into an upload state.  The PSC shall accept from the CPU/1553, 1 to 32 word blocks of data through the command buffer.  The CAV and OVF bits shall accompany each block transfer of the upload similar to the command protocol.  The CPU/1553 will flush any existing commands and will inhibit further commanding to the PSC during a memory upload.  This bit with CAV, OVF, 1SEC and TAA shall be reset by the PSC after the block has been accepted.

TAA		Time and Attitude

This bit, when set by the CPU/1553 processor, indicates that the TAA buffer has been updated, beginning at address 3F7A hex.  This bit shall be reset by the PSC after the interrupt has been recognized.

SRS		Soft Reset

This bit, when set by the CPU/1553 processor, indicates that the PSC shall enter a soft reset state.  The PSC shall remain in the soft reset state until this bit is released by the CPU/1553 processor.

WC4:0		Word Count

These bits indicate the number of words loaded into the command buffer for command and memory upload; 1=1, 31=31, 0=32.

�Status Register Definition



F�E�D�C�B�A�9�8�7�6�5�4�3�2�1�0��SDV�CME�STE�SOV�A/B�X�HAB�HKA�S7�S6�S5�S4�S3�S3�S1�S0��Figure � SEQ Figure \* ARABIC �4�:	Status Register Definition���

SDV		Science (Download) Data Available

This bit, when set by the PSC processor, indicates that the buffer pointed to by the A/B bit contains valid dump data.  This bit shall be reset by the CPU/1553 processor after the buffer has been completely read.

CME		Command Error

This bit, when set by the PSC processor, indicates that the PSC detected a command error.  This bit shall be reset by the CPU/1553 processor.

STE		Self (Memory) Test Error

This bit, when set by the PSC processor, indicates that the PSC detected a memory test error during the boot up process.  This bit shall be reset by the PSC processor only following a hard reset of the PSC.

SOV		Science Data Overflow

This bit is not used by the PSC processor.

A/B		Science (Download) Double Buffer

This bit, when set by the PSC processor, indicates to the CPU/1553 processor to use the A data buffer.  If the bit is reset, the CPU/1553 processor shall use the B data buffer.

HAB		Housekeeping Double Buffer

This bit is not used by the PSC processor.

HKA		Housekeeping and Telemetry Acknowledge

This bit, when set by the PSC processor, indicates to the CPU/1553 processor that housekeeping and telemetry data is available.  This bit shall be reset by the CPU/1553 processor after the data has been read.

S7:0		State Code

These bits describe the operational software state of the destination processor.

S0	Reset: (NOTRDY) Cold or Warm Boot.		Set: (RDY) Ready to accept input and data valid.

S1	Reset: (COLD) Running default PROM code.	Set: (WARM) Running uploaded or EEPROM code.

S2	Reset: (SAFE) Power to motors inhibited.		Set: (SCIENCE) Motion possible.

S3	Reset: (NOTDN) PSC is not downloading data.	Set: (DN) PSC is downloading data.

S4	Reset: (NOTUP) PSC is not uploading data.	Set: (UP) PSC is uploading data.

S5-S7	Upload submodes, 0: Begin, 1: Check, 2: Verify, 3: Move, 4: End, 5-7: Not defined.

�Command Buffer Definition



0x2000�COLD�COLD�������0x2003�WARM�WARM�Vec. Table Offset�Vec. Table Segment�����0x2005�SAFE�SAFE�������0x2006�MOVE�MOVE�Source Offset�Source Segment�Length�Destination Offset�Destination Segment��0x2009�REG�REGISTER�I/O address�Bit Position (0 to F)�State (0 or 1)����0x200A�Dump�DUMP ONCE�Num. of PSECs (0-6)�Start Offset�Start Segment�Total Length�PSEC Length...��0x200C�DCON�DUMP CONTINUOUS�Num of PSECs (0-6)�Start Offset�Start Segment�Total Length�PSEC Length...��0x200F�dend�DUMP END�������0x2011�PSCI�Pitch	SCIENCE RATE�Pitch Science Rate������0x2012�YSCI�Yaw	SCIENCE RATE�Yaw Science Rate������0xA013�BSCI�Both	SCIENCE RATE�Pitch Science Rate�Yaw Science Rate�����0xA015�PSLW�Pitch	SLEW RATE�Pitch Slew Rate������0xA016�YSLW�Yaw	SLEW RATE�Yaw Slew Rate������0x2017�BSLW�Both	SLEWRATE�Pitch Slew Rate�Yaw Slew Rate�����0xA019�PPLS�Pitch	PULSE WIDTH�Pitch Pulse Width������0xA01A�YPLS�Yaw	PULSE WIDTH�Yaw Pulse Width������0x201B�BPLS�Both	PULSE WIDTH�Pitch Pulse Width�Yaw Pulse Width�����0x201D�PANG�Pitch	ANGLE (0 - SAE, 1 - Step)�Pitch Angle������0x201E�YANG�Yaw	ANGLE (0 - SAE, 1 - Step)�Yaw Angle������0xA01F�BANG�Both	ANGLE (0 - SAE, 1 - Step)�Pitch Angle�Yaw Angle�����0x2021�PNUM�Pitch	STATE CHANGE�state number�24 words�����0x2022�YNUM�Yaw	STATE CHANGE�state number�24 words�����0xA031�PSTP�Pith	STOP�������0xA032�YSTP�Yaw	STOP�������0x2033�BSTP�Both	STOP�������0x2035�PCAL�Pith	CALIBRATE�������0x2036�YCAL�Yaw	CALIBRATE�������0xA037�BCAL�Both	CALIBRATE�������0x2059�PABSS�Pith	MOVE ABSOLUTE	Step�Pitch������0x205A�YABSS�Yaw	MOVE ABSOLUTE	Step�Yaw������0xA05B�BABSS�Both	MOVE ABSOLUTE	Step�Pitch��Yaw����0xA05D�PABS�Pith	MOVE ABSOLUTE	SAE�Pitch������0xA05E�YABS�Yaw	MOVE ABSOLUTE	SAE�Yaw������0x205F�BABS�Both	MOVE ABSOLUTE	SAE�Pitch�Yaw�����0xA061�PPRO�Pith	PROFILE SCAN�observation number�up to all 32 words�����0xA062�YPRO�Yaw	PROFILE SCAN�observation number�up to all 32 words�����0x2065�PSYN�Pith	PROFILE SCAN SYNC�������0x2066�YSYN�Yaw	PROFILE SCAN SYNC�������0xA067�BSYN�Both	PROFILE SCAN SYNC�������0x2069�RAST�Pitch/Yaw RASTER SCAN�observation number�Pitch Start SAE�Yaw Start SAE�Pitch End SAE�Yaw End SAE��0x206A�CELE�TRACK CELESTIAL TARGET�observation number�RA�Decl����0xA06B�TERR�TRACK TERRESTRIAL TARGET�observation number�Latitude�Longitude�Altitude��Figure � SEQ Figure \* ARABIC �5�:	Command List��

Rates are in 50k cycle units



�

COLD, WARM and SAFE

MOVE

STOP

CALIBRATE

MOVE RELATIVE

MOVE ABSOLUTE

PROFILE SCAN and SYNC

� EMBED Word.Picture.6  ���

The profile scan scans has multiple segments.

When executed, the PSC will move to the starting

position and wait for the profile scan sync command.

Upon receiving the profile scan sync command, the PSC will go through the scan once and stop.

RASTER SCAN

CELESTIAL TARGET

TERRESTRIAL TARGET

SCIENCE and SLEW RATES

PULSE WIDTH

DUMP MEMORY ENTER and EXIT

One-Shot or Continuous

Offset Segment TotalLength SlotLength

REGISTER

�1 Second Sync Word Definition

The 1SEC Sync Word is used as the sub-frame counter in the housekeeping header.  The PSC does not use this information, it is repeated here for reference.



F�E�D�C�B�A�9�8�7�6�5�4�3�2�1�0��0�0�0�0�0�0�0�0�0�0�0�D4�D3�D2�D1�D0��Figure � SEQ Figure \* ARABIC �6�:	1 Second Sync Word Definition���

D4:0	Sync Data



Sync Data�Sub-Frame��0�0�0�0�0�0�0�0��0�0�0�0�1�0�0�1��0�0�0�1�0�0�1�0��0�0�0�1�1�0�1�1��0�0�1�0�0�1�0�0��0�0�1�0�1�1�0�1��0�0�1�1�0�1�1�0��0�0�1�1�1�1�1�1��0�1�0�0�0�0�0�0��0�1�0�0�1�0�0�1��0�1�0�1�0�0�1�0��0�1�0�1�1�0�1�1��0�1�1�0�0�1�0�0��0�1�1�0�1�1�0�1��0�1�1�1�0�1�1�0��0�1�1�1�1�1�1�1��1�0�0�0�0�0�0�0��1�0�0�0�1�0�0�1��1�0�0�1�0�0�1�0��1�0�0�1�1�0�1�1��1�0�1�0�0�1�0�0��1�0�1�0�1�1�0�1��1�0�1�1�0�1�1�0��1�0�1�1�1�1�1�1��1�1�0�0�0�0�0�0��1�1�0�0�1�0�0�1��1�1�0�1�0�0�1�0��1�1�0�1�1�0�1�1��1�1�1�0�0�1�0�0��1�1�1�0�1�1�0�1��1�1�1�1�0�1�1�0��1�1�1�1�1�1�1�1��

Figure � SEQ Figure \* ARABIC �7�:	1 Second Sync Data Definition����TAA Buffer Definition

For signed integers, the MSB represents the sign.  If the MSB is set then the resulting value is negative.



Word�Function�Type�Format�LSB�Extents��Num���MSB���LSB�=���0�VTCW	MSW�32 unsigned�0000�0000�vvvv�vvvv�1 sec�0 -��1�VTCW	LSW��vvvv�vvvv�vvvv�vvvv��16777215��2�GPS UTC SEC of WEEK	MSW�32 unsigned�0000�0000�0000�gggg�1 sec�0 -��3�GPS UTC SEC of WEEK	LSW��gggg�gggg�gggg�gggg��604799��4�GPS UTC (SEC of SEC	MSW�32 unsigned�0000�0000�0000�uuuu�1 (sec�0 -��5�GPS UTC (SEC of SEC	LSW��uuuu�uuuu�uuuu�uuuu��999999��6�GPS WEEK�16 unsigned�0000�00kk�kkkk�kkkk�1 week�0 - 1023��7�ECI X ATTITUDE RATE�16 signed�srrr�rrrr�rrrr�rrrr�1 (rad/sec���8�ECI Y ATTITUDE RATE�16 signed�srrr�rrrr�rrrr�rrrr�1 (rad/sec���9�ECI Z ATTITUDE RATE�16 signed �srrr�rrrr�rrrr�rrrr�1 (rad/sec���10�ECI X POSITION	MSW�32 signed�sppp�pppp�pppp�pppp�1 meter���11�ECI X POSITION	LSW��pppp�pppp�pppp�pppp����12�ECI Y POSITION	MSW�32 signed�sppp�pppp�pppp�pppp�1 meter���13�ECI Y POSITION	LSW��pppp�pppp�pppp�pppp����14�ECI Z POSITION	MSW�32 signed�sppp�pppp�pppp�pppp�1 meter���15�ECI Z POSITION	LSW��pppp�pppp�pppp�pppp����16�ECI X ATTITUDE�16 unsigned�aaaa�aaaa�aaaa�aaaa�100 (rad�360( =��17�ECI Y ATTITUDE�16 unsigned�aaaa�aaaa�aaaa�aaaa�100 (rad�62832(00)��18�ECI Z ATTITUDE�16 unsigned�aaaa�aaaa�aaaa�aaaa�100 (rad���Figure � SEQ Figure \* ARABIC �8�:	TAA Buffer Definition � ���

�Telemetry Buffer Definition



�msb�lsb���15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�0��0�Pstep�(msb)�Yaw Rate��1�Ystep�(msb)�Pitch Rate��2�Yaw Step (lsb)��3�Pitch Step (lsb)��4�Yaw SAE��5�Pitch SAE��Figure � SEQ Figure \* ARABIC �9�:	Telemetry Buffer Definition��

�Subcom Buffer Definition



�msb�lsb���15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�0��0�Error Word��1�CREJ�CAUTH��2�BREJ�BPREJ�BAUTH��3�STATUS REGISTER���4�LAST COMMAND��5�REGISTER 4��6�REGISTER 5��7�Subcom count for next 8 words��8���9���10���11���12���13���14���15���Figure � SEQ Figure \* ARABIC �10�:	Subcom Buffer Definition���

Register 4��Register 5��Bit Pos.�Description��Bit Pos.�Description��0�Dual Port Ram Interrupt State��0�Pitch Step Enable��1�4 msec Interrupt State��1�Pitch Direction��2�High Fork Interrupt State��2�Yaw Step Enable��3�Pitch SAE Interrupt State��3�Yaw Direction��4�Yaw SAE Interrupt State��4�EEPROM Power On or Off��5�Mid Fork Interrupt State��5�Motion Enable��6�Low Fork Interrupt State��6�ACTEL reset��7�Limit Switch Interrupt State��7�Gnd��8�Pitch + Limit Swtich State��8�Pitch + Limit Switch Over-Ride��9�Pitch - Limit Switch State��9�Pitch - Limit Switch Over-Ride��10�Yaw + Limit Switch State��10�Yaw + Limit Switch Over-Ride��11�Yaw - Limit Switch State��11�Yaw - Limit Switch Over-Ride��12�Pitch Fiducial State��12�Gnd��13�Yaw Fiducial State��13�Gnd��14�Gnd��14�Gnd��15�Gnd��15�Gnd��

�Download Buffer Definition

A memory block shall be 512 words sent every second.

Up to 7 memory locations shall be able to be dumped in one block, the dump command size limits the number of sections.

Size of each section does not have to be the same, but shall be fixed for the total dump session.

A default dump strategy shall be defined

If the header is 0x6A6A then the dump shall be a one shot, the section with the largest total length shall determined the dump size.

If the header is 0x6B6B then the dump shall cycle until a stop command is sent.  It follows that the size of the dump section defines the frequency of the dump.

The largest dump for any section shall be 32768 words due to the segment/offset memory configuration of the 8086 processor.



Header�0x6A6A or 0x6B6B���Block Checksum���Number of PSECs���GPS week���UTC sec of week	MSW���UTC sec of week	LSW���UTC (sec of sec	MSW���UTC (sec of sec	LSW��1st PSEC�Section Checksum���PSC 4 msec count (LSW)���Start Offset���Start Segment���Total Length���Current Offset���Section Length���Data��nth PSEC�Section Checksum���PSC 4 msec count (LSW)���Start Offset���Start Segment���Total Length���Current Offset���Section Length���Data��Figure � SEQ Figure \* ARABIC �11�:	Download Buffer Definition��



�Upload Buffer Definition



Start of Upload, Start Safing�5A5A���Checksum of whole upload���Length of whole upload��Start of PSEC block�5C5C���PSEC Checksum���Offset���Segment���Length���������Data��������Start of PSEC block�5C5C���PSEC Checksum���Offset���Segment���Length���������Data������������etc.�����End of Upload, Verify Upload, Move Upload�5B5B��No commanding while in move stage.�5B5B��Figure � SEQ Figure \* ARABIC �12�:	Upload Buffer Definition��



�Error Log Buffer Definition

In the housekeeping subcom, one word shall describe the last error.  The format of the Error Word is:



F�E�D�C�B�A�9�8�7�6�5�4�3�2�1�0��F3�F2�F1�F0�E3�E2�E1�E0�C7�C6�C5�C4�C3�C2�C1�C0��Figure � SEQ Figure \* ARABIC �13�:	Error Word Definition��

F3:0		Function ID

ID�PROCESS��0�MAIN��1�INPUT��2�TICK��3�HFORK��4�PITCH��5�YAW��6�MFORK��7�LFORK��8�LIMIT��9�TLM��10�CMD��11�HSK��12�DMP��13�UPLOAD��14�CALC��15�POINT��E3:0		Error Message Number

C7:0		Continuous Error Count from last cold start.



The Error Log Buffer shall be a ring buffer containing the last n errors.  The format for each entry shall be:



0�Error Word��1�4 msec tick	LSW��2�4 msec tick	MSW��Figure � SEQ Figure \* ARABIC �14�:	Error Log Buffer Definition��

�Download Strategy Buffer Definition



0��Number of PSECs��1�1st PSEC�Start Offset��2��Start Segment��3��Total Length��4��Section Length��5�2nd PSEC�Start Offset��6��Start Segment��7��Total Length��8��Section Length��9�3rd PSEC�Start Offset��10��Start Segment��11��Total Length��12��Section Length��13�4th PSEC�Start Offset��14��Start Segment��15��Total Length��16��Section Length��17�5th PSEC�Start Offset��18��Start Segment��19��Total Length��20��Section Length��21�6th PSEC�Start Offset��22��Start Segment��23��Total Length��24��Section Length��25�7th PSEC�Start Offset��26��Start Segment��27��Total Length��28��Section Length��29����30����31����32�1st PSEC�Length Downloaded��33�2nd PSEC�Length Downloaded��34�3rd PSEC�Length Downloaded��35�4th PSEC�Length Downloaded��36�5th PSEC�Length Downloaded��37�6th PSEC�Length Downloaded��38�7th PSEC�Length Downloaded��39����Figure � SEQ Figure \* ARABIC �15�:	Download Strategy Buffer Definition��



�Pointing Buffer Definition



/*******************************************************************/

/* Pointing Structures */

/*******************************************************************/



struct pointaccel_struct {

	float		accel;			/* deg/min/sec */

	unsigned short	*r_accel;		/* address to accel table */

	unsigned short	alen;			/* length of accel table */

	unsigned short	unit;			/* SAE or STEP */

};



struct pointloc_struct {

	unsigned long	LSPosStep;

	unsigned short	LSPosSAE;

	unsigned long	LSNegStep;

	unsigned short	LSNegSAE;

	unsigned long	FidStep;

	unsigned short	FidSAE;

	unsigned long	SWPosStep;

	unsigned short	SWPosSAE;

	unsigned long	SWNegStep;

	unsigned short	SWNegSAE;

	unsigned long	LLStep;

	unsigned short	LLSAE;

};



struct pointsetup_struct {

	unsigned long	motorsteps;

	unsigned long	motorgears;

	unsigned long	saesteps;

	unsigned long	saegears;

	unsigned short	SciIndx;

	unsigned short	SlwIndx;

	unsigned short	Width;

};



struct pointactive_struct {

	unsigned long	stepsperrev;	/* motorsteps * motorgears                                                    */

	unsigned long	maxstep;		/* stepsperrev - 1lu                                                          */

	double		degperstep;	/* DEGSperREV / (double)stepsperrev                                           */

	unsigned long	saesperrev;	/* saesteps * saegears                                                        */

	unsigned long	maxsae;		/* saesperrev - 1lu                                                           */

	double		degpersae;	/* DEGSperREV / (double)saesperrev                                            */

	unsigned long	saetostep;	/* (unsigned long)((double)P_UNIT * (double)stepsperrev / (double)saesperrev) */

	unsigned long	steptosae;	/* (unsigned long)((double)P_UNIT * (double)saesperrev / (double)stepsperrev) */

	unsigned short	SciIndx;

	unsigned short	SlwIndx;

	unsigned short	Width;

};



struct pointflags_struct {

	unsigned SE:1;

	unsigned Dir:1;

	unsigned Ang:1;

	unsigned Cal:1;

	unsigned StepMode:4;

	unsigned OT1:1;

	unsigned OT2:1;

	unsigned OT3:1;

	unsigned OT4:1;

	unsigned OT5:1;

	unsigned ProIndx:2;

	unsigned ProSync:1;

};



struct pointuse_struct {

	unsigned Axis      : 1;

	unsigned GottaStop : 1;

	unsigned Deaccel   : 1;

	unsigned Interp    : 1;

	signed   Edir      : 2;

	signed   Eindx     : 2;

	unsigned char StepAction;

};



struct ProTable_struct {

	unsigned short	SAE;

	unsigned short	Indx;

};



struct RasTable_struct {

	unsigned short	SSAE;

	unsigned short	ESAE;

};



struct point_struct {

	struct pointaccel_struct	Acc;

	struct pointloc_struct	Loc;

	struct pointsetup_struct	Set;

	struct pointactive_struct	Act;

	struct pointflags_struct	Flags;

	struct pointuse_struct	Use;

	struct ProTable_struct	Pro[4];

	struct RasTable_struct	Ras;

	unsigned short ObsNum;

	long           SecStep;

	long           PrevStep;

	unsigned short PrevSAE;

	short          NextDir;

	short          NextIndx;

	short          CurDir;

	short          CurIndx;

	unsigned short CurPeriod;

	long           CurStep;

	unsigned short CurSAE;

	long           CurEndStep;

	unsigned short CurWidth;

	short          DesDir;

	short          DesIndx;

	unsigned short DesPeriod;

	long           DesStep;

	unsigned short DesSAE;

	long           DesEndStep;

	long           DeltaIndx;

	long           DeltaStep;

	long           DeltaSAE;

	long           DeltaEndUnit;

	long           DeltaSWLimit;

};

Figure � SEQ Figure \* ARABIC �16�:	Pointing Buffer Definition



�Target Buffer Definition



/*******************************************************************/

/* Target Structures */

/*******************************************************************/



struct euler_struct {

	unsigned short	phi;      /* centdeg */

	unsigned short	theta;    /* centdeg */

	unsigned short	psi;      /* centdeg */

};



struct cel_struct {

	unsigned short	obs;

	unsigned short	ra;       /* centdeg */

	short			dc;       /* centdeg */

};



struct ter_struct {

	unsigned short	obs;

	unsigned short	lng;      /* centdeg */

	unsigned short	lat;      /* centdeg */

	long				alt;      /* meters above earth surface */

	short			GPSweek0; /* weeks   */

	long				GPSsec0;  /* seconds */

	unsigned short	GHAUT0;   /* centdeg */

};



struct euler_float_struct {

	double			phi;      /* radians */

	double			theta;    /* radians */

	double			psi;      /* radians */

};



struct cel_float_struct {

	unsigned short	obs;

	double			ra;       /* radians */

	double			dc;       /* radians */

};



struct ter_float_struct {

	unsigned short	obs;

	double			lng;      /* degrees */

	double			lat;      /* degrees */

	double			alt;      /* km above earth center */

	short			GPSweek0; /* weeks   */

	long				GPSsec0;  /* seconds */

	double			GHAUT0;   /* degrees */

};



struct targ_struct {

	struct euler_struct e0;

	struct euler_float_struct e;

	struct cel_struct c0;

	struct cel_float_struct c;

	struct ter_struct t0;

	struct ter_float_struct t;

};

Figure � SEQ Figure \* ARABIC �17�:	Target Buffer Definition



�Timing Buffer Definition



0�Number of 4 msec between SYNC interrupts��1�Number of 4 msec between TAA interrupts��2�Number of 4 msec between SYNC and TAA intrs.��3�Tick (MSW)��4�Time of Compile (LSW)��5�Time of Compile (MSW)��6���7���Figure � SEQ Figure \* ARABIC �18�:	Timing Buffer Definition���

�Interface Count Buffer Definition



0�Control Word��1�Status Word��2�Sync Count��3�Sync Word��4�TAA Count��5�Cmd Count��6�Cmd Word��7�Cmd Size��Figure � SEQ Figure \* ARABIC �19�:	Interface Count Buffer Definition���

�Process Count Buffer Definition



0�Input��1�Tick��2�High Fork��3�Pitch��4�Yaw��5�Mid Fork��6�Low Fork��7�Null / Limit Switch��Figure � SEQ Figure \* ARABIC �20�:	Process Count Buffer Definition����������

�Logical Interfaces

General Description



The CPU/1553 shall be able to command the PSC .

There shall be at least a 20 msec break between CMD/UPL command initialization.

Each command has a shared buffer and a local buffer.

The same hardware and software interface is used for all three types of commands.

Each command has a control bit in the control register.

The control bit shall be set by the CPU/1553 and reset by the PSC as an acknowledge.

The CMD/UPL command also has an overflow flag, OVF, to indicate if a data was over written.

The CMD/UPL command also has an upload flag, UPL, to indicate if the data is a memory upload.

If the 1SEC control bit has not been reset by the PSC before the next one is to be issued, the CPU/1553 	issues a PSC hard reset by writing to any address above 0xC000 to card select 3(8).

If the TAA control bit has not been reset by the PSC before the next one is to be issued, nothing happens.

Upon power up the PSC shall reset the CAV, OVF, 1SEC, UPL and TAA bits in the control register.

The PSC does not initialize any of these actions.

The PSC responds to any of the actions by coping the data to a local buffer and resetting the control bit.

The only hardware interface is the dual-port ram and it’s hardware semaphores.  See the memory map.

The control register, when written by the CPU/1553, interrupts the PSC.

�One Second Sync

Description

Handshake

Time and Attitude

Description

Handshake

�Commands

Description

Introduction

The PSC shall accept commands via the dual port RAM.  The command, with optional parameters (up to 30 words total length), shall be copied into the shared memory location and then a control word shall be written in to the control register which will interrupt the PSC.

The PSC shall only execute one command at a time.  Unless specified otherwise the most recently sent command will take precedence.  If a command is currently executing, it shall be halted or modified.  It is up to each experiment to keep track of it’s operating state.

Typical Scenario

The operational manager will build the commands using Oasis.

Inputs

Command buffer

Control register

Processing



Initialization

On power up the PSC shall reset the CAV and OVF bits in the control register.

Operation



Exit



Outputs

Control register

Hardware Interface

For the location of the Control Register and the Command Buffer, refer to “� REF _Ref297095165 \* MERGEFORMAT �Dual-Port RAM Memory Map�” on page � PAGEREF _Ref297095165 �5�.

Software Interface

For the “� REF _Ref297455639 \* MERGEFORMAT �Semaphore Register Definition�”, see page � PAGEREF _Ref297455639 �6�.

For the “� REF _Ref297455722 \* MERGEFORMAT �Control Register Definition�”, see page � PAGEREF _Ref297455722 �7�.

For the “� REF _Ref309014955 \* MERGEFORMAT �Command Buffer Definition�”, see page � PAGEREF _Ref309014955 �9�.

Restrictions and Operational Concerns

The PSC must be able to accept commands faster than 20 msec apart.

�Handshake

State�Service processor (CPU/1553)�Sub processor (PSC)��Initial�CPU has a PSC command on the command queue

CPU masks interrupts

CPU requests control register semaphore

CPU reads control register

CPU releases control register semaphore

CPU enables interrupts

CPU writes command into command buffer

CPU masks interrupts

CPU requests control register semaphore

CPU sets CAV bit

if (command time-out) CPU sets OVF bit

CPU releases control register semaphore

CPU enables interrupts���Operation��PSC receives an interrupt from the CPU

PSC requests the control register semaphore

PSC read control register

PSC releases control register

PSC reads command from command buffer

PSC requests the control register semaphore

PSC reset the CAV and OVF bit

PSC releases control register semaphore��Exit����Figure � SEQ Figure \* ARABIC �21�:	Command Handshake��

�Uploads

Description

Introduction

Typical Scenario

The PSC receives a command with the UPL bit set in the “Control Register” and the UP bit is reset in the “State Code Register”.

The PSC shall stay in upload mode until all words have been received and moved and a command to exit safe mode is executed or a hard or soft reset is executed.

When all the words have been loaded and the ending word pattern is found, the checksum shall be calculated and if verified the data moved.

Inputs



Processing

All memory upload code shall reside in PROM.

Uploads must fit into the staging buffer which is defined to be 7k words.

Uploads shall be sent via the command buffer, 31 words at a time.

Memory uploads shall be word aligned.

While in the upload state: 

Commands shall be accepted but may be ignored.  This is to handle time released commands.

1SEC and TTA commands shall be accepted but ignored.

Pitch and Yaw positions shall be updated.

The 4 msec tick shall continue.

Low Fork and Limit Switch interrupts shall be disabled.

Initialization

A memory upload shall begin by receiving a control word with the UPL bit set while the UP bit in the “State Code Register” is reset.

The UP bit in the “State Code Register” shall be set.

Low Fork and Limit Switch interrupts shall be disabled.

Each axis shall be decelerated to a stop and then the Safety\ flag shall be reset.

�Operation

While safing, the PSC shall stage upload commands in to the upload buffer.

For each upload command moved, BAUTH shall be incremented.

Commands without the UPL bit set shall be accepted, but may be ignored if not pertinent.

For commands ignored or in error, CREJ shall be incremented.  For commands executed, other than upload commands, CAUTH shall be incremented.

The PSC shall keep track of total words to verify upload end.

The PSC shall verify that the upload is correct by matching the starting and ending word patterns to known values and calculating the total checksum and comparing it to the checksum in the upload.

After upload verification positive and safing completed, the data shall be move to the target memory using the slow move function.  The slow move function has the correct timing to write to EEPROM and performs a read after write.

If any part of the verification or move to target memory fail, BREJ shall be incremented.

For added assurance, a dump of the target memory could be used to verify the upload.

Exit

If the upload is aborted by a command to change mode, including a command to re-enter Safe Mode, the PSC shall exit the upload state by resetting the UP bit and setting the ERR bit in the “State Code Register” and record the error in the error log.

If there was an error in the upload or in moving the data from the staging buffer, the PSC shall exit the upload state by resetting the UP bit and setting the ERR bit in the “State Code Register” and record the error in the error log.  The PSC shall stay in safe hold mode until commanded otherwise.

If the data was successfully moved, i.e. the data length, checksum and the move to the target address verified correctly, the PSC shall exit the upload state by resetting the UP bit in the “State Code Register”.  The PSC shall stay in safe mode until commanded otherwise.

Outputs



Hardware Interface



Software Interface



Restrictions and Operational Concerns



�USA Upload Description re-printed

�Memory uploads consist of multiple 1553 blocks of data containing program information for the CPU/1553 card or a sub-processor.  Due to the criticality of the operation, the experiment is expected to be in a non-operational state when a memory upload is in progress to the CPU/1553 processor.  A non-operation state would require that motion of sensors would be suspended and that all sub-processes be either in an idle state or an upload state if the upload is targeted for the sub-process.. Science data would not be send over the 1553 bus but portions of the telemetry data would continue to be sent.  It is expected that commands blocks may be received during a memory upload since the 1553 bus controller only buffers 1024 words at a time when receiving block transfers from the ground.



A memory upload operation consists of the ground sending the memory upload, followed by confirmation of the upload through examination of telemetry by the ground, and finally the ground sending a command indicating the memory upload is complete and to resume experiment operation.  When a memory upload is detected for the CPU/1553 process, the CPU/1553 card will put all sub-processes into an idle state inhibiting sensor motion, disable high voltage power supplies, etc.  If the memory upload is detected for a sub-process, the CPU/1553  will then transfer upload data to the sub-process.  After the expected upload is received for a CPU/1553 memory upload, the CPU/1553 card will provide status in the telemetry that the upload complete command, resulting in the CPU/1553 processor attempt to re-initialize the experiment as if an initialize command had been received.  Only experiment critical commands received be the CPU/1553 during a CPU/1553 memory upload operation will be executed and only CPU/1553 acquired telemetry will be transmitted from the experiment.



The following represents the upload format and the op code definition which will accompany each 1553 block of memory upload data.  The op code will follow each 1553 receive command word.  The function code determines the destination process for the memory upload.  the page count indicates the number of 1024 word (32 of 32 word blocks) pages of memory upload data to be received by the 1553/CPU and the block count indicates the number of blocks per page.  The First Block bit will only be sent for the first 1553 block of an entire memory upload operation.  This bit signifies to the CPU/1553 card the start of a memory upload operation.



The CPU/1553 will confirm that the correct number of 1553 pages and words for the memory upload was received from the 1553 bus and that the blocks were properly transmitted to the destination sub-process.  It will be the responsibility of the receiving sub-process to verify that the data content of the memory upload was correct and to indicate the pass or fail status of the memory upload to the CPU/1553 process by way of state code status.  The CPU/1553 process will include sub-process state code status in the telemetry transmitted during memory upload operations.



The CPU/1553 process will transfer only data words to a sub-process during a memory upload, i.e., op codes will not be transmitted to the sub-process.  the format of the contiguous memory upload when only considering the data words block shall be in a format suitable for the individual sub-process and will contain the starting address, word count, and error detection information pertaining only to the data portion of the memory upload.



Block upload data rates from the ground are 86 words per sec with an additional 1 sec at the end of 1024 words transferred for authentication, or about 13 seconds per page, or about 8kB per minute.  Uploads should be limited to 64kB per satellite pass.  Once assembled in the IEU memory, a 1024 word page of memory upload data will be sent to an experiment in 4 seconds or 8 32 word blocks per second.  If a status message error occurs during a page transfer from the 1553 BC to an experiments RT, the entire page may be re-transmitted by the ground station.  Because of this, the CPU/1553 process should buffer a page of memory upload data prior to forwarding the data to a sub-process.

�Handshake

State�Service processor (CPU/1553)�Sub processor (PSC)��Initial�CPU masks interrupts

CPU requests control register semaphore

CPU reads control register

CPU releases control register semaphore

CPU enables interrupts

CPU writes upload block into command buffer

CPU masks interrupts

CPU requests control register semaphore

CPU sets CAV and UPL bits

CPU releases control register semaphore

CPU enables interrupts���Operation��PSC receives an interrupt from the CPU

PSC requests the control register semaphore

PSC read control register

PSC releases control register

PSC reads upload block from command buffer

PSC increments BAUTH

PSC requests the control register semaphore

PSC moves upload from local buffer to upload buffer

PSC reset the CAV, UPL and OVF bit

PSC releases control register semaphore��Exit����Figure � SEQ Figure \* ARABIC �22�:	Upload Handshake��

� Housekeeping

Description

Introduction

Housekeeping telemetry is necessary for instrument control and verification of hardware and software functionality.

Typical Scenario

Every second the CPU/1553 receives a sync pulse.  Upon receiving the sync pulse, the CPU/1553 shall set the 1SEC Sync bit in the control register and interrupt the PSC.  Upon receiving the 1 second interrupt the PSC shall copy the housekeeping telemetry into the agreed upon buffer in Dual-Port RAM.  If for any reason the PSC does not respond in a second by resetting the 1SEC Sync bit, the CPU/1553 is to issue a PSC hard reset.

Inputs

1SEC sync pulse from IEU.

Processing

Housekeeping rates of each experiment:



USA�once a second��GIMI�once every 10 seconds��HIRAAS�once a second��Initialization

The PSC shall reset the 1SEC and TTA bit during cold start.

Operation

After the CPU/1553 receives the 1SEC Sync pulse, it shall copy the sync word to the sync word buffer and set the 1SEC bit in the control register.

Exit

Since the PSC only responds to the 1SEC Sync interrupt, the only exit for the PSC is to reset the 1SEC bit in the control register after the interrupt has occurred and the data moved.  The CPU will exit either by recognizing the 1SEC bit reset or after another second goes by without the 1SEC bit reset, to perform a hard reset of the PSC board.  This functions as the dead man time-out for the PSC.

�Outputs

The following table represents the minimal house keeping data requirements that should be included in each experiments telemetry stream.



Name�# of values�# of bits�~ # of words��Minor Frame Count (0 to 15)�1�8�0.5��TAA Attitude�3�16�3��TAA Rate�3�16�3��TAA Position�3�32�6��TAA GPS Week�1�10�1��TAA UTC Seconds�1�20�2��TAA UTC Microseconds�1�20�2��TAA VTCW Seconds�1�24�2��Pitch Step Count�1�16�1��Pitch SAE value�1�16�1��Pitch Rate�1�8�0.5��Yaw Step Count�1�16�1��Yaw SAE�1�16�1��Yaw Rate�1�8�0.5��PSC subcom     (at least one word)�1�16�1��PSC extra (whatever is left)�?�16�?��Total��370�< 26 words��Figure � SEQ Figure \* ARABIC �23�:	Minimal Housekeeping Telemetry Requirements��

If the house keeping data comes down less than once a second the TAA UTC Microseconds need not be included.

TAA GPS Week could be included once every 8 packets (subcom 8 deep).

Hardware Interface

For the location of the Control Register, 1 Sec Sync Word Buffer, TAA Buffer, Pitch and Yaw Telemetry Buffers, semaphores and the PSC hardware reset, refer to the “� REF _Ref297361426 \* MERGEFORMAT �Dual-Port RAM Memory Map�” on page � PAGEREF _Ref297361448 �5�.

Software Interface

For the “� REF _Ref297455639 \* MERGEFORMAT �Semaphore Register Definition�”, see page � PAGEREF _Ref297455639 �6�.

For the “� REF _Ref297455722 \* MERGEFORMAT �Control Register Definition�”, see page � PAGEREF _Ref297455722 �7�.

For the “� REF _Ref297361554 \* MERGEFORMAT �1 Second Sync Word Definition�”, see page � PAGEREF _Ref297361569 �11�.

For the “� REF _Ref297361617 \* MERGEFORMAT �TAA Buffer Definition�”, see page � PAGEREF _Ref297361633 �12�.

For the “� REF _Ref309013454 \* MERGEFORMAT �Telemetry Buffer Definition�”, see page � PAGEREF _Ref309013454 �13�.

Restrictions and Operational Concerns



�Handshake

State�Service processor (CPU/1553)�Sub processor (PSC)��Initial�CPU requests control register semaphore�CPU reads control register�CPU releases control register semaphore�if (1SEC bit not reset) PSC deadman, goto Exit�CPU copies Sync Word to buffer�CPU requests control register semaphore�CPU sets the 1SEC bit�CPU releases control register semaphore���Operation�CPU polls for 1SEC bit to be reset�PSC receives an interrupt from the DPR�PSC requests control register semaphore�PSC reads control register�PSC releases control register semaphore�PSC verifies that 1SEC Sync is set, else goto Exit�PSC copies TAA and Sync Word to local buffer�PSC copies telemetry data to snap shot buffer�PSC requests control register semaphore�PSC resets the 1SEC bit�PSC releases control register semaphore��Exit�CPU read telemetry���Figure � SEQ Figure \* ARABIC �24�:	Housekeeping Telemetry Handshake��

�Dumps

Description

Introduction

Memory dumps are necessary to examine uploaded code, track errors and verify functionality.

Memory dumps will play a verification role in integration operations and a diagnostic role in flight operations.

Definitions, Acronyms and Abbreviations

“Service processor” refers to the CPU/1553 acting as the packet builder.

“Service mode” refers to the software mode the CPU/1553 enters to service dumps.

“Dump processor” refers to the PSC.

“Dump mode” refers to the software mode the PSC enters to perform dumps.

“One-shot dump mode” refers to the PSC dump mode that ends on its own, without command.

“Continuous dump mode” refers to the PSC dump mode that must be ended by command.

“Operational manager” refers to the person responsible for creating, maintaining and verifying commands sent to the instrument.

Typical Scenario

The operational manager will build the “Enter dump mode” command for the dump processor and the “Enter service mode” command for the service processor using Oasis.  The dump processor’s command will be sent first followed by the service processor’s command.

Inputs

CPU/1553’s “Enter service mode” command.

CPU/1553’s “Exit service mode” command.

PSC’s “Enter dump mode” command.  For a list of the PSC’s “� REF _Ref297105371 \* MERGEFORMAT �Commands�”, see page � PAGEREF _Ref297105419 �26�.

PSC’s “Exit dump mode” command.  For a list of the PSC’s “� REF _Ref297107325 \* MERGEFORMAT �Commands�”, see page � PAGEREF _Ref297107367 �26�.

Processing

Memory dumps shall operate either in a one-shot or continuous mode.  The dump mode shall be defined by the “Enter dump mode” command.

There shall be one 512 word dump buffer set aside in the science data stream to be shared by all processors without an associated science data buffer.  Only one processor shall be commanded to dump to this buffer at a time.  The Upload and Function Code shall indicate which processor is currently dumping into the shared buffer.

Initialization

The service processor shall enter service mode by the “Enter service mode” command.  The service processor shall be instructed by the command which processor to service.  The service processor shall exit out of service mode if the SDV bit in the status register is not set within 4 seconds.

The dump processor shall enter either dump mode by the “Enter dump mode” command and shall wait indefinitely after receiving the command for the service processor to acknowledge.  After entering dump mode, the dump processor shall set the DN bit in the “State Code Register”.

The dump processor shall be commanded to start before the service processor.  This will allow the dump processor to fill the first dump buffer before the service processor’s 4 second exit time out.

Operation

While the dump processor is in either dump mode and another “Enter dump mode” command is received, the command is ignored and logged as a command error, CREJ is incremented

Exit

The service processor shall be able to exit service mode by command.

The dump processor shall be able to exit either dump mode by command.

The service processor shall cause the dump processor to exit either dump mode by not resetting the SDV bit in the status register within 4 seconds after the dump process has been acknowledged.

The service processor shall exit out of service mode if the SDV bit in the status register has not been set for over 4 seconds.

The dump processor shall cause the service processor to exit the one-shot dump mode by not setting the SDV bit in the status register for over 4 seconds.  To exit the continuous dump mode, the “Exit dump mode” commands must be sent which will instruct the dump processor not to set the SDV bit in the status register.  After 4 seconds the service processor will time out and exit service mode.

The dump processor shall exit dump mode if the SDV bit in the status register has not been reset for over 4 seconds.

After the dump processor exits dump mode by any of the above methods, the DN bit in the “State Code Register” shall be reset.

Outputs

The dump data.

Hardware Interface

The Status Register shall be used for controlling the handshake. For the “� REF _Ref297095165 \* MERGEFORMAT �Dual-Port RAM Memory Map�”, see page � PAGEREF _Ref297095186 �5�.

The Dual-Port RAM shall be used to buffer the dump data.  For the “� REF _Ref297095165 \* MERGEFORMAT �Dual-Port RAM Memory Map�”, see page � PAGEREF _Ref297095186 �5�.

Software Interface

For the “� REF _Ref297455639 \* MERGEFORMAT �Semaphore Register Definition�”, see page � PAGEREF _Ref297455639 �6�.

For the “� REF _Ref297109720 \* MERGEFORMAT �Status Register Definition�”, see page � PAGEREF _Ref297109750 �8�.

For the “Dump Data Format”, see page � PAGEREF _Ref309014915 �15�.

For the “System Status Register”, see page � PAGEREF _Ref297110260 �23�.

Restrictions and Operational Concerns

The dump processor must be commanded to enter dump mode before the service processor is commanded to enter service mode to avoid the service processor of timing-out and exiting dump mode prematurely.

�Handshake

State�Service processor (CPU/1553)�Dump processor (PSC)��Initial����CPU receives the command to dump the PSC�CPU polls status register for SDV set�  requests status register semaphore�  if (SDV bit set) goto Operation�  releases status register semaphore�  if (waiting over 4 sec) goto Exit�  wait and poll again�PSC receives the command to enter dump mode�PSC set the DN flag in the SSR�PSC initially writes first block of data to buffer A�PSC requests status register semaphore�PSC sets the SDV and the A/B bits�PSC releases status register semaphore�PSC calculates next block�if (at end and one shot) then set dump_end flag�else PSC writes next block of data to buffer B�PSC polls status register for SDV bit reset�  requests status register semaphore�  if (SDV bit reset) goto Operation�  release status register semaphore�  wait and poll again��Operation

---------

repeats

until

done

---------�CPU recognizes SDV set and stores A/B�CPU releases status register semaphore�CPU reads data from buffer�CPU requests status register semaphore�CPU reset SDV bit�CPU releases status register semaphore�CPU polls status register for SDV set�  checks service_end flag�  if (service_end) goto Exit�  requests status register semaphore�  if (SDV bit set) repeat Operation�  releases status register semaphore�  if (waiting over 4 sec) goto Exit�  wait and poll again��������PSC recognizes the SDV bit reset�PSC checks dump_end flag�if (dump_end) goto Exit�PSC sets the SDV bit and flips the A/B bit�PSC releases status register semaphore�PSC calculates next block�if (at end and one shot) then set dump_end flag�else PSC writes next block of data to next buffer�PSC polls status register for SDV bit reset�  requests status register semaphore�  if (SDV bit reset) repeat Operation�  release status register semaphore�  if (waiting over 4 sec) goto Exit�  wait and poll again��Exit�CPU default action for this time slice�PSC recognizes the dump_end flag set�PSC resets the DN flag in the SSR�PSC releases status register semaphore��Figure � SEQ Figure \* ARABIC �25�:	Memory Dump Handshake��

�Dead Man Time-out

The CPU/1553 sends a 1SEC Sync.  If the PSC does not acknowledge the interrupt by the next second sync then the CPU/1553 shall issue a PSC hard reset.

Soft Reset

� USA Central Electronics Design Specification, 6-Apr-1994, page 26

� USA Central Electronics Design Specification, 6-Apr-1994, page 27

� USA Central Electronics Design Specification, 6-Apr-1994, page 28

� USA ICD IRN 907-005, 23-Nov-1993, Sheet 4 of 7

� USA ICD IRN 907-005, 23-Nov-1993, Sheet 4 of 7

� USA ICD IRN 907-005, 23-Nov-1993, Sheet 7 of 7

� IL-SSD-310-93-158, 23-Jul-1993

� For the “State Code” definition, refer to the “� REF _Ref297094450 \* MERGEFORMAT �Status Register Definition�”, on page � PAGEREF _Ref297094450 �8�.

� USA Central Electronics Design Specification, 6-Apr-1994, page 16
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