6

[image: image1.wmf]



SPECTRUM ASTRO, INC.
High Energy Solar Spectroscopic Imager (HESSI)
PRODUCT FUNCTION SPECIFICATION (PFS)

for the

COMMUNICATIONS INTERFACE BOARD (CIB)

contract no. PP005884


SPECTRUM ASTRO PROPRIETARY DOCUMENT

THIS DOCUMENT CONTAINS SPECTRUM ASTRO PROPRIETARY INFORMATION.  RECIPIENT, BY ACCEPTING THIS DOCUMENT, AGREES THAT NEITHER THE DOCUMENT NOR ANY INFORMATION CONTAINED WITHIN IT SHALL BE REPRODUCED OR TRANSFERRED TO OTHER DOCUMENTS NOR USED OR DISCLOSED TO OTHERS FOR MANUFACTURING OR ANY OTHER PURPOSES EXCEPT AS SPECIFICALLY AUTHORIZED IN WRITING BY SPECTRUM ASTRO.















PREPARED BY:

SPECTRUM ASTRO, INC.

1440 N. Fiesta Boulevard

Gilbert, Arizona   85233

CAGE Code 0T9D1

INITIAL RELEASE DATE

13 OCTOBER 1998

1110-EW-E11466
REV A



25 MAY 1999


1110-EW-E11466A


SPECTRUM ASTRO, INC.
High Energy Solar Spectroscopic Imager (HESSI)
PRODUCT FUNCTION SPECIFICATION (PFS)

for the

COMMUNICATION INTERFACE BOARD (CIB)

contract no. PP005884


REVIEWED BY:




CONFIGURATION/DATA CONTROL, Dave maiden
DATE

prepared BY:




engineering, mike matranga
DATE

APPROVED BY:




QUALITY ASSURANCE, jeff squires
DATE

APPROVED BY:




rESPONSIBLE design engineer, andy schutz
DATE

APPROVED BY:




SYSTEMS ENGINEERING, JOHN JORDAN 
DATE

APPROVED BY:




PROGRAM MANAGEMENT, JEFF PREBLE 
DATE

REVISION SUMMARY






REV
RELEASE DATE
BRIEF DESCRIPTION/REASON FOR CHANGE
EFFECTIVE PAGES

-
13 October 1998
Initial release.
All

A
25 May 1999
Update entire document
All















































































































TABLE OF CONTENTS

PAGE
11.  INTRODUCTION

1.1 Purpose
1
1.2 Applicable Documents
1
2.  INTERFACE REQUIREMENTS
1
2.1 Functional Block Diagram
1
2.2 Input Power Requirements
2
2.2.1 Input Voltage Range
2
2.2.2 Input Power
2
2.2.3 Inrush Current
2
2.3 VME Interface Requirements
3
2.3.1 VME Slave
3
2.3.2 VME Access Time
3
2.3.3 VME Address
3
2.3.4 VME Address Modifiers
3
2.3.5 VME Data Transfers
3
2.3.6 VME Interrupts
3
2.3.7 VME Isolation
3
2.4 Transmitter Interface Requirements
3
2.4.1 Electrical Interface
3
2.4.2 Transmit Data Rate
4
2.4.2.1 Transmit Data Clock Rate
4
2.4.2.2 Default Transmit Data Rate
4
2.4.2.3 Low Speed Data Rate Select
5
2.4.3 Transmitter Umbilical Interface
5
2.5 Receiver Interface
5
2.5.1 Electrical Interface
5
TABLE OF CONTENTS (CONTINUED)

PAGE
2.5.1.1 Receiver Logic Levels
6
2.5.1.2 Receiver Primary/Redundant Switch
6
2.5.1.3 Receiver Interface Timing
6
2.5.2 Receiver Umbilical Interface
6
2.6 SSR Interface
7
2.6.1 SSR Interface Timing
7
2.6.2 SSR Virtual Channel ID Select
8
2.6.3 SSR Start/Stop Command
9
2.7 PACI SOH Data Interface
9
2.7.1 PACI SOH Interface Timing
9
2.7.2 CIB SOH Data Buffer
10
2.8 VME CPU Data Interface
10
2.8.1 CPU Transmit Buffer Size
10
2.8.2 CPU Transmit Buffer Access
10
2.8.3 CPU Transmit Buffer Write Detection Registers
10
2.8.4 CPU Buffer Status Flags
10
2.8.5 CPU Buffer Status Empty Interrupt
10
2.9 Fill Buffer Data Interface
10
2.9.1 Fill Buffer Access
11
2.9.2 Fill Buffer Default Value
11
2.10 Hardware Command Decode (HCD) Interface
11
2.10.1 VME HCD Access
11
2.10.2 Hardware Command Decode Buffering
11
2.10.3 CPU On/Off
11
2.11 Precision Clock Interface
11
2.11.1 Spacecraft Time
12
TABLE OF CONTENTS (CONTINUED)

PAGE
2.11.2 CIB Watchdog Timer
12
2.11.3 CIB Watchdog Timer Output
12
2.12 Command Link Control Word
13
3.  FUNCTIONAL REQUIREMENTS
13
3.1 Downlink Requirements
13
3.1.1 Format
13
3.1.2 Attached Synch Marker
13
3.1.3 Frame Format
13
3.1.4 Reed-Solomon Encoding
15
3.1.5 Spacecraft Identifier
15
3.1.6 Virtual Channel Identifiers
15
3.1.7 Downlink Priority
15
3.1.8 Bit Transition Generator
15
3.1.9 Frame Time Tag
15
3.2 Uplink Requirements
16
3.2.1 Format
16
3.2.2 TC Codeblock Format
16
3.2.3 Command Link Transmission Unit (CLTU) Format
16
3.2.4 CLTU Start Sequence
16
3.2.5 Encoded TC Data Field
16
3.2.6 Tail Sequence
16
3.2.7 TC Codeblock Encoding
16
3.2.8 Fill Bits
17
3.2.9 Command Data Storage
17
3.2.10 End of Command Interrupt
17
3.2.11 Hardware Command Decoding
17
TABLE OF CONTENTS (CONTINUED)

PAGE
3.3 Watchdog Timer Requirements
17
3.3.1 Time Out
17
3.4 SSR Requirements
17
3.4.1 Synch Pattern Detection
17
3.5 GSE Requirements
17
3.5.1 GSE Select Bit
17
4.  MECHANICAL REQUIREMENTS
17
4.1 Size and Configuration
17
4.2 Compatibility
18
4.3 Ejector Holes
18
4.4 Weight
18
4.5 Grounding / Isolation
18


LIST OF FIGURES

2Figure
2-1.  CIB Block Diagram

Figure
2-2.  CIB Transmitter Interface
3
Figure
2-3.  Transmit Data Timing Diagram
4
Figure
2-4.  GSE/SCAT Transmitter Interface
5
Figure
2-5.  CIB Receiver Interface
5
Figure
2-6.  CIB Receiver Timing
6
Figure
2-7.  GSE/SCAT Receiver Interface
6
Figure
2-8.  SSR Interface
7
Figure
2-9.   CIB to SSR Timing Diagram
8
Figure
2-10.  CIB to PACI Interface
9
Figure
2-11.  CIB to PACI SOH Timing Diagram
9
Figure
2-12.  HCD Interface
11
Figure
2-13.  Precision Clock Input
12


LIST OF TABLES
4Table
2-1.  CIB Transmit Data Rates

Table
2-2. Transmit Data Setup and Hold Time Requirements
4
Table
2-3.  CIB to PACI SOH Timing
10
Table
2-4.  Precision Clock Timing Data
12
Table
3-1.  Transfer Frame Format
13
Table
3-2.  Transfer Frame Format Definitions
14
Table
3-3.  Virtual Channel IDs
15
Table
3-4.  Downlink Data Priority
15
Table
3-5.  TC Codeblock Format
16
Table
3-6.  CLTU Format
16
Table
3-7.  CLTU Start Sequence
16
Table
A-1.  CIB VME P1 Pin Assignments
A-2
Table
A-2.  CIB VME P2 Pin Assignments
A-3
Table
A-3.  CIB J2 Pin Assignments
A-4
Table
A-4.  CIB J1 Pin Assignments
A-5
Table
A-5.  COMMUNICATIONS INTERFACE BOARD (CIB) VME MEMORY MAP
A-6
Table
A-6.  UPLINK CTL/STAT REGISTER, OFFSET 0x0000
A-7
Table
A-7.  WATCHDOG/SYSRESET COUNT REGISTER, OFFSET 0x0008
A-8
Table
A-8.  DOWNLINK CTL0/STAT0 REGISTER, OFFSETS 0x0020 (R/W)
A-9
Table
A-9.  DOWNLINK RATE SELECT
A-9
Table
A-10.  SSR/PACI CTL/STAT REGISTER, OFFSET 0x0030
A-10
Table
A-11.  MISCELLANEOUS STATUS AND CONTROL REGISTER, OFFSET 0x0040
A-11


APPENDICES CONTENTS

1APPENDIX
A PINOUTS & REGISTER DEFINITIONS
A-


LIST OF ACRONYMS
asm
Attached Sync Marker

bch
Bose-Chaudhuri-Hocquenghem

btg
Bit Transition Generator

ccsds
Consultative Committee For Space Data Systems

CIB
Communications Interface Board

clcw
Command Link Control Word

cltu
Command Link Transition Unit

cpu
Central Processing Unit

CSS
Coarse Sun Sensor

cvs
Component Verification Specification

FSS
Fine Sun Sensor

HESSI
High Energy Solar Spectroscopic Imager

IAD
Inertia Adjustment Device

IDPU
Integrated Data Processing Unit

ieee
Institute Of Electrical And Electronics Engineers

IRQ
Interrupt Request

irq2
Interrupt Request Priority 2

lsb
Least Significant Bit

LSW
Least Significant Word

Mbps
Mega Bit/Sec

MSB
Most Significant Bit

paci
Payload And Attitude Control Interface

LIST OF ACRONYMS (CONTINUED)



PFS
Product Function Specification

por
Power On Reset

PRT
Precision Resistance Thermometer

RAM
Random Access Memory

sem
Spacecraft Electronic Module

SIT
Select In Test

soh
State Of Health

sram
Static Random Access Memory

ssr
Solid State Recorder

std
Standard

stsoh
Stored State Of Health

TBD
To Be Determined

TBR
To Be Revised

tc
Telecommand

ttl
Transistor-Transistor Logic

VME
Versa Module Eurocard 

1.  INTRODUCTION

1.1 Purpose

This specification establishes the performance, design, development and test requirements for a space flight suitable Communications Interface Board to be used on the HESSI program.  Hereinafter, the Communications Interface Board is referred to as the CIB.

1.2 Applicable Documents

The following documents of the exact issue shown form a part of this specification to the extent specified herein. In the event of conflict between the documents referenced herein and the contents of this specification, the contents of this specification shall be considered a superseding requirement.

a.
HESSI Component Verification Specification (CVS)
1110-EW-Y09781

b.
VME Bus Standard

IEEE STD 1014-1987

c.
Standard for Mechanical Core Specification for 
IEEE STD 1101.2-1992


Conduction Cooled Eurocards

2.  INTERFACE REQUIREMENTS

2.1 Functional Block Diagram

The HESSI Communications Interface Board (CIB) is responsible for providing the command and telemetry interface for the entire HESSI spacecraft.  Internally, the CIB interfaces to the Spacecraft Electronics Module (SEM) through the VME P1/P2 connector as an A24/D16 VME slave.  Externally, it interfaces with the Solid State Recorder (SSR) for receiving payload science data for downlink, and the HESSI receiver/transmitter for communicating with the ground.  The CIB also supports an external interface for communicating with ground support equipment through the umbilical interface.  The CIB block diagram is shown in Figure 2-1.
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Figure  2-1.  CIB Block Diagram

2.2 Input Power Requirements

2.2.1 Input Voltage Range

The CIB shall receive +5V essential bus power from the VME backplane. The CIB shall meet all of its performance requirements over its full operating temperature range for input voltages in the range of 5.00 ± 0.25 Vdc.

2.2.2 Input Power

The power consumption of the CIB shall not exceed 5.0W for the 5V supply while the CIB is downlinking data.

2.2.3 Inrush Current

The power-on inrush current of the CIB shall not exceed 5.0A and shall be within 60% of its steady state value within 100 milliseconds.

2.3 VME Interface Requirements

2.3.1 VME Slave

The CIB shall act as an A24/D16 slave on the VME bus.

2.3.2 VME Access Time

The CIB shall have an access time of < 800ns (worst case) for all D16 sustained data transfers on the VME bus when no active uplink CIB transfers or STSOH downlink transfers are occurring.

2.3.3 VME Address

The most significant nibble (A23 to A20) of the CIB VME board address shall be jumper selectable using select-in-test (SIT) resistors. 

2.3.4 VME Address Modifiers

The CIB shall support the following set of address modifiers: 0x3E, 0x3D, 0x3A, and 0x39.

2.3.5 VME Data Transfers

The CIB shall support D16 transfers.

2.3.6 VME Interrupts

The CIB shall be capable of asserting one VME interrupt request, IRQ2*.  IRQ2* shall be used for all of the CIB interrupt sources.  The CIB shall be the only source for IRQ2*.  The CIB shall use an interrupt vector status ID of 0x22.

2.3.7 VME Isolation

The CIB shall be fully isolated from the VME bus such that when the VME bus master is powered off, the CIB shall not source more than 500 A back into the bus.  The CIB shall monitor the CPU+5V power input on the VME backplane and shall use this signal to enable/disable the CIB’s VME buffers.

2.4 Transmitter Interface Requirements

2.4.1 Electrical Interface

The CIB shall interface to the transmitter by providing the serial data and clock outputs.  All signals shall be RS-422 serial differential outputs with 49.9 ( series termination resistors on the outputs.  Refer to Figure 2-2 below.
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Figure  2-2.  CIB Transmitter Interface

2.4.2 Transmit Data Rate

The CIB shall have a selectable data downlink rate.  The CIB shall support the following transmit data rates shown in Table 2-1.  The CIB shall provide a VME accessible register for selecting one of the 6 supported downlink data rates.

Table  2-1.  CIB Transmit Data Rates

Frequency

4.0 MHz

2.0 MHz

1.0 MHz

500.0 KHz

250.0 KHz

125.0 KHz

2.4.2.1 Transmit Data Clock Rate

The CIB shall provide a clock to the HESSI transponder which shall have a 50% (±5 %) duty cycle and shall be stable to ±50 ppm over the full protoflight temperature range.  The CIB shall output data to the transmitter on the rising edge of “clock”, and the transmitter shall latch the data on the falling edge of “clock”.  The setup and hold time requirements are shown in Figure 2-3 below.

Table  2-2. Transmit Data Setup and Hold Time Requirements

Parameter
Name
Min
Max
Units

s
Setup Time
5.0
-
ns

h
Hold Time
0
-
ns

f
Clock Period
250.0
8000.0
ns
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Figure  2-3.  Transmit Data Timing Diagram

2.4.2.2 Default Transmit Data Rate

The default Power-On Reset (POR) CIB downlink data rate shall be 125.0 KHz.

2.4.2.3 Low Speed Data Rate Select 

The CIB shall utilize one of the hardware command decode (HCD) bits to select between high and low speed downlink data rates.  When the HCD bit is low (logic “0”), the CIB shall set the downlink data rate to the lowest possible rate (125.0 KHz).  When the HCD bit is high (logic “1”), the CIB shall set the downlink data rate to the rate selected by the VME Transmit Data Select register described in Section 2.4.2.

2.4.3 Transmitter Umbilical Interface

The CIB shall provide the serial data and clock outputs for transmitting spacecraft telemetry data to the ground support equipment through the umbilical interface during system test.  The timing characteristics of this interface are identical to the transmitter interface described above. . All signals shall be RS-422 serial differential outputs with 0.0 ( series termination resistors on the outputs.  Refer to Figure 2-4 below.
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Figure  2-4.  GSE/SCAT Transmitter Interface

2.5 Receiver Interface

2.5.1 Electrical Interface

The CIB shall interface to the spacecraft receiver by providing clock, data, and enable inputs.  The CIB shall support two (2) interfaces for receiving primary and redundant command interfaces.  Refer to Figure 2-5.
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Figure  2-5.  CIB Receiver Interface

2.5.1.1 Receiver Logic Levels

The receiver interface to the CIB consists of a single-ended, TTL compatible interface.  The CIB shall provide TTL compatible inputs for receiving the clock, data, and enable signals.  The receiver data interface provides inverted data to the CIB; i.e. Data “1” = 0 to 0.5V, Data “0” = 4 to 5V.  The receiver interface assumes that the receive data is toggled on the falling edge of the receive clock.  The receiver enable interface provides an active low enable signal.  The CIB provides a primary and redundant TTL compatible interface to the receiver.

2.5.1.2 Receiver Primary/Redundant Switch

The CIB shall provide a VME accessible register for switching between the primary and redundant receiver channels.

2.5.1.3 Receiver Interface Timing

The CIB shall latch the receiver data on the rising edge of clock while the enable signal is active low.  The receiver uplink command rate to the CIB shall be 2000 Hz.  Refer to the timing diagram shown below in Figure 2-6.
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Figure  2-6.  CIB Receiver Timing

2.5.2 Receiver Umbilical Interface

The CIB shall provide the necessary signals for receiving spacecraft command data from the ground support equipment through the umbilical interface during system test.  The GSE/SCAT interface consists of RS-422 serial differential clock, data, and enable signals.  The timing and characteristics of this interface are identical to receiver interface described above.  Uplink clock and data signals will have 100 Ohm parallel termination resistors.  Refer to Figure 2-7 below.
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Figure  2-7.  GSE/SCAT Receiver Interface

2.6 SSR Interface

The CIB interfaces to the Solid State Recorder (SSR) for reading out “stored” and “real time” science data.  The interface consists of an 8-bit parallel data byte (RPLYDAT[0:7]), two clocks, a data valid and a data ready signal.  The CIB provides a continuous clock (HPLYCLK) and the Host Ready (HREADY) signal for clocking out the SSR data, and in turn, the SSR responds with an output clock (RPLYCLK) and a data valid signal (RPLYVALF) which the CIB shall use for latching the SSR data into the CIB.  The CIB shall latch in the SSR data on the falling edge of RPLYCLK while the RPLYVALF signal is low.  All signals shall be RS-422 differential, and the CIB shall have 49.9 ( series resistors on the output clock signal (HPLYCLK) and host ready (HREADY) signal going to the SSR.  Refer to Figure 2-8.
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Figure  2-8.  SSR Interface

2.6.1 SSR Interface Timing

The timing interface between the CIB and the SSR is shown in Figure 2-9.
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Figure  2-9.  CIB to SSR Timing Diagram

2.6.2 SSR Virtual Channel ID Select

The CIB shall provide a VME accessible bit in a CIB register for setting the SSR science data Virtual Channel (VC) ID.  The CIB shall provide read/write access to this bit via a register on the CIB.  The CIB shall set the SSR VC ID bit to “3” as a default value (bit value is logic “0”).  Software can change this bit to a VCID of “2” by writing a bit value of logic “1”.

2.6.3 SSR Start/Stop Command

The CIB shall provide a VME accessible bit for starting and stopping the science data playback.  The CIB shall enable playback of the SSR science data when the bit is high (logic “1”), and disable science data playback when the bit is low (logic “0”).  The CIB shall set the bit to a logic “0” as a default.

2.7 PACI SOH Data Interface

The CIB interfaces to the Payload & Attitude Control Interface (PACI) card for receiving real time State of Health (SOH) data.  The interface shall be a 3-wire interface consisting of clock, data, and an enable signal.  The CIB shall provide input buffers for communicating with the PACI with over/under voltage protection.  All signals shall be routed through the VME P2 backplane connector.  Refer to Figure 2-10 below. 
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Figure  2-10.  CIB to PACI Interface

2.7.1 PACI SOH Interface Timing

The PACI shall begin transmission of the SOH data to the CIB by raising the ENA signal high.  Data is shifted out of the PACI on the rising edge of CLK, and shall be latched into the CIB on the falling edge of CLK.  The PACI shall transmit the Least Significant Bit (LSB) of the Least Significant Byte (LSB) first.  The PACI shall transmit 1098 bytes of SOH data in each transmission.  Nominally, the PACI shall transmit one full frame (1098 bytes) per second. Refer to Figure 2-11 below.  The timing data is shown in Table 2-3.
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Figure  2-11.  CIB to PACI SOH Timing Diagram

Table  2-3.  CIB to PACI SOH Timing


Characteristic
Min
Max
Comments

1
Time delay from CLK to ENA high
0 ns
100 ns


2
Clock Period
1.0 us
-
50% ( 5% duty cycle

3
Time from rising edge of CLK to data valid
0 ns
100 ns


2.7.2 CIB SOH Data Buffer

The CIB shall provide at least 2 Kbytes of Static Random Access Memory (SRAM) for storing PACI SOH data.

2.8 VME CPU Data Interface

The CIB shall provide a double-buffered transmit buffer (Buffer A and Buffer B) for the CPU to store SOH and Diagnostic data prior to being transmitted to the ground.

2.8.1 CPU Transmit Buffer Size

The CIB shall provide two (2) 128 Kbyte buffers of SRAM for the CPU to store data.

2.8.2 CPU Transmit Buffer Access

The CIB shall provide 256 Kbytes of VME address space for the CPU to write data into the buffers.  The memory space shall be read/writeable.

2.8.3 CPU Transmit Buffer Write Detection Registers

The CIB shall provide two VME accessible registers (for Buffer A and Buffer B) for the CPU to write to, indicating that it has finished writing to the either buffer area, and that the data is available to downlink.  The CPU shall write the number of frames to transmit into this register.  To due SRAM size limitations, the maximum number of frames that should be written to either of these registers is 119.

2.8.4 CPU Buffer Status Flags

The CIB shall provide the CPU with VME accessible status bits indicating the busy status of each of the 128 Kbyte buffers.  The CIB shall set the bit high (logic “1”) when it is reading data from the buffer for downlink.  The CIB shall set the bit low (logic “0”) when all data has been read from the buffer and the buffer is available for the CPU to write to.  

2.8.5 CPU Buffer Status Empty Interrupt

The CIB shall be capable of generating a VME interrupt when either of the two 128K byte CPU transmit buffers has emptied. This interrupt shall be maskable.

2.9 Fill Buffer Data Interface

The CIB shall provide a VME accessible register for the CPU to write the HESSI 8-bit fill data pattern prior to being transmitted to the ground.  The CIB will only use the 8 LSBs of the register value to determine the fill data pattern.  The CIB shall continuously read out the 8-bit fill pattern stored in the register until a complete packet is transmitted.

2.9.1 Fill Buffer Access

The CIB shall provide the CPU with read/write access to the fill buffer.

2.9.2 Fill Buffer Default Value

The CIB shall initialize the fill packet buffer register with “0xBABE” as the default value.

2.10 Hardware Command Decode (HCD) Interface

The CIB shall interface to the VME P2 backplane and an external connector for providing the 24-bits of Hardware Command Decode.  HCD bit 0 shall be used to assert the SYSRESET* pin on the VME P1 interface.  HCD bits 1 through 20 shall be brought out to the VME P2 connector.  HCD bits 21, 22, and 23 shall be brought out to an external connector.

2.10.1 VME HCD Access

The CIB shall be capable of setting or resetting any of the 24 HCD bits via the VME interface. 

2.10.2 Hardware Command Decode Buffering

The CIB shall buffer all HCD bits from the VME P2 interface by providing 330 ( current limiting series resistors.  Refer to Figure 2-12 below.
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Figure  2-12.  HCD Interface

2.10.3 CPU On/Off

The CIB shall be responsible for asserting a VME SYSRESET* whenever the VME P2 backplane CPU+5V signal is deasserted to the low state.  The CIB shall continue to assert SYSRESET* low for at least 200 ( 50 ms after the CPU+5V signal has been asserted to the high state, after which the SYSRESET* signal will return high.

2.11 Precision Clock Interface

The CIB shall receive a 220 (1048576.0) Hz and a 1 Hz precision clock from the VME backplane.  The CIB shall use these clocks to generate the frame time stamp that is inserted in each transfer frame prior to transmission to the ground.  Refer to Figure 2-13 below.  The timing data is listed in Table 2-4.


[image: image14.wmf]1 MHz

1 Hz

t

1

t

2

t

3


Figure  2-13.  Precision Clock Input

Table  2-4.  Precision Clock Timing Data


Characteristic
Min
Max
Comments

1
Time delay from 1 MHz falling edge to 1 Hz rising edge
0 ns
50 ns
TBR

2
1 Hz rising edge to 1 Mhz rising edge

(setup time)
450 ns
500 ns
TBR

3
Time from 1 Mhz rising edge to 1 Hz falling edge (hold time)
500 ns
550 ns
TBR

2.11.1 Spacecraft Time

The CIB shall maintain the spacecraft time by providing a 32-bit (unsegmented) counter representing the spacecraft time (in seconds).  The CIB shall also maintain a 16-bit (unsegmented) counter representing the spacecraft time (in sub-seconds).  The sub-second counter shall be incremented at a 216 (65536.0) Hz rate and shall be cleared by the rising edge of the 1 Hz clock.  The CIB shall make both counters accessible through the VME interface.  The 32-bit seconds counter shall have read/write access, and the 16-bit sub-second counter shall have read only access.  

2.11.2 CIB Watchdog Timer

The CIB shall provide a watchdog function that will initiate a VME SYSRESET* to the backplane if certain timeout criteria are met.  The watchdog function will only be active if the CIB senses that the CPU+5V signal is active high.  If the CIB senses an active high on the CPU+5V signal, the CIB shall initially delay 60 ( 5 seconds from enabling the watchdog function to allow sufficient time for the CPU to boot.  If, after this 60 second delay, the software has not started to write to the CIB Reset Watchdog Register within 1 second, the CIB shall initiate a SYSRESET* to the backplane.  The CIB shall provide a VME accessible Reset Watchdog Register which software must write to at least once a second to not allow a SYSRESET* to occur.  After each SYSRESET generation, the CIB shall again wait 60 seconds before enabling the Watchdog.  The CIB shall power-on reset with the watchdog timer function enabled if it detects CPU+5V signal active.  The CIB shall use one of the HCD bits to enable/disable the watchdog timer.  The watchdog shall be enabled when this HCD bit is low (logic “0”) and disabled when this HCD bit is high (logic “1”).  The CIB shall provide a 2-bit SYSRESET counter maintaining the current SYSRESET count.  This counter shall be reset each time the WDOG signal is initiated by the CIB.  This 2-bit counter is VME read/write accessible.

2.11.3 CIB Watchdog Timer Output

The CIB shall provide a WDOG signal to be output through the VME P2 backplane interface.  This WDOG signal will occur on the third instance of a SYSRESET Watchdog event occurring.  At this instance, the CIB shall assert the WDOG signal active high (logic “1”) with respect to GND, and keep this WDOG signal high until the CPU+5V signal is brought active low.  The WDOG signal shall have TTL compatible logic levels. The CIB shall provide a 6-bit WDOG counter maintaining the current WDOG count (how many times WDOG has gone active high).  This counter cannot be reset, except with a power-on reset to the CIB.  This 6-bit counter is VME read-only accessible.

2.12 Command Link Control Word

The CIB shall provide two (2) 16-bit VME accessible registers for the CPU to write the Command Link Control Word (CLCW).  The CLCW register shall have read/write access.  

3.  FUNCTIONAL REQUIREMENTS

3.1 Downlink Requirements

3.1.1 Format

The CIB shall downlink data using the CCSDS frame format protocol version 1.0. 

3.1.2 Attached Synch Marker

The CIB shall insert the CCSDS recommended Attached Synch Marker (ASM) at the start of every transfer frame to be downlinked.  The ASM shall consist of a 32-bit marker with the following pattern, “1ACFFC1D”.  

3.1.3 Frame Format

The CIB shall insert a frame header after the ASM but prior to the packet data on every transfer frame to be downlinked.  In addition, the CIB shall insert a frame trailer consisting of the CLCW (operational control word) and the Reed-Solomon check symbols.  The transfer format is defined in Table 3-1.

Table  3-1.  Transfer Frame Format

Word
Bit 15
Bit 14
Bit 13
Bit 12
Bit 11
Bit 10
Bit 9
Bit 8
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1
Bit 0

0
ASM0
ASM1

1
ASM2
ASM3

2
VNUM 
SCID
VCID
OCF

3
MCC
VCC

4
SHF
SF
POF
SLI
FHP

5
SHVN
SHL
TT0

6
TT1
TT2

7
TT3
TT4

8
TT5
PD0

9
PD1
PD2

.
.
.

557
PD1097
CLCW0

558
CLCW1
CLCW2

559
CLCW3
RS0

560
RS1
RS2

.
.
.

639
RS159
End of Frame

Table  3-2.  Transfer Frame Format Definitions

MNEMONIC
Definition
Comments

ASM0
First Byte of ASM
Always = 0x1A

ASM1
Second Byte of ASM
Always = 0xCF

ASM2
Third Byte of ASM
Always = 0xFC

ASM3
Fourth Byte of ASM
Always = 0x1D

VNUM
Version #
Always set to “00” for CCSDS Version 1.0

SCID
Spacecraft ID
The CIB shall contain jumper for selecting the HESSI S/C ID.  The HESSI S/C ID = 0xA7

VCID
Virtual Channel ID
The VC ID of the transfer frame being downlinked.

OCF
Operational Control Flag
Shall always be set to “1” indicating the presence of the Operational Control Field

MCC
Master Channel Count
Shall continuously increment for every transfer frame downlinked

VCC
Virtual Channel Count
Shall increment for each VC downlinked

SHF
Secondary Header Flag
Always set to “1” for HESSI indicating the presence of a Secondary Header

SF
Synchronization Flag
Always set to “0” for HESSI

POF
Packet Order Flag
Always set to “0” for HESSI

SLI
Segment Length Identifier
Always set to “11” for HESSI

FHP
First Header Pointer
If a Fill Packet is to be dumped then the First Header Pointer shall be set to “11111111110” otherwise it shall be set to “00000000000”

SHVN
Secondary Header Version Number
Always set to “00”

SHL
Secondary Header Length
Always set to “000110”

TT0
Transfer Frame Time Tag
MSB (3) of 32-bit S/C Time (seconds)

TT1
Transfer Frame Time Tag
Byte (2) of 32-bit S/C Time (seconds)

TT2
Transfer Frame Time Tag
Byte (1) of 32-bit S/C Time (seconds)

TT3
Transfer Frame Time Tag
LSB (0) of 32-bit S/C Time (seconds)

TT4
Transfer Frame Time Tag
MSB of 16-bit S/C Time (sub-seconds)

TT5
Transfer Frame Time Tag
LSB of 16-bit S/C Time (sub-seconds)

PD0 to PD1097
Source Packet Data
Source Packet Data.  User-dependant

CLCW0
Operational Control Data
MSB (Byte 3) of 32-bit CLCW

CLCW1
Operational Control Data
MSB (Byte 2) of 32-bit CLCW

CLCW2
Operational Control Data
MSB (Byte 1) of 32-bit CLCW

CLCW3
Operational Control Data
LSB (Byte 0) of 32-bit CLCW

RS0 to RS159
Read Solomon Check Symbols
Read Solomon Check Symbols

3.1.4 Reed-Solomon Encoding

The CIB shall perform Reed Solomon Encoding on all transfer frame data prior to being output to the transmitter.  The code shall be 255/223, and shall have a CCSDS recommended interleaving depth of 5. 

3.1.5 Spacecraft Identifier

The CIB shall contain jumpers for setting the spacecraft identifier.  The HESSI Spacecraft ID shall be set to 0xA7.

3.1.6 Virtual Channel Identifiers

The CIB shall make the following Virtual Channel data assignments.  Refer to Table 3-3 below.

Table  3-3.  Virtual Channel IDs

Virtual Channel
VC ID

Real-Time SOH Data
0

CPU Data
1

Real-Time Science Data
2

Stored Science Data
3

Unused
4

Unused
5

Unused
6

Fill Data
7

3.1.7 Downlink Priority

The CIB shall prioritize data for downlink in the following manner. “1” shall be the highest priority and “4” shall be the lowest priority.  Refer to Table 3-4 below.

Table  3-4.  Downlink Data Priority

Virtual Channel
Priority

Real-Time SOH Data
1

CPU Data
2

Stored or Real-Time Science Data
3

Fill Data
4

3.1.8 Bit Transition Generator

The CIB shall contain a Bit Transition Generator (BTG) using the CCSDS recommended BTG polynomial.  The recommended polynomial is h(x) = x8 + x7 + x5 + x3 + 1.  The BTG shall be applied to all data with the exception of the ASM.  The CIB shall contain a hardware jumper for enabling/disabling the bit randomization function.

3.1.9 Frame Time Tag

The CIB shall “latch” the 32-bit S/C seconds and the 16-bit S/C sub-seconds within (15.258 (seconds (1/65536) of the same time relative to every transfer frame downlinked. 

3.2 Uplink Requirements

3.2.1 Format

The CIB shall receive uplink command data using the CCSDS telecommand (TC) transfer protocol.

3.2.2 TC Codeblock Format

All telecommands shall conform to the fixed-length TC Codeblock format that is 64 bits in length: 56 data bits, 7 parity check bits and 1 fill bit. The fill bit shall always be set to 0B.  The TC Codeblock format is shown in Table 3-5.

Table  3-5.  TC Codeblock Format

56 Data Bits
7 Parity Check Bits
1 Filler Bit

3.2.3 Command Link Transmission Unit (CLTU) Format

The Command Link Transmission Unit shall comprise a 16 bit CLTU start sequence, an Encoded TC Data field and a 64 bit CLTU tail sequence.  The CLTU format is shown in Table 3-6.

Table  3-6.  CLTU Format

Start Sequence

(16 bits)
Encoded TC Data

(TC Codeblocks)
Tail Sequence

(Length of 1 TC Codeblock)

3.2.4 CLTU Start Sequence

The CLTU Start Sequence shall be set to the following pattern (0xEB90) shown in Table 3-7 below.

Table  3-7.  CLTU Start Sequence

Bit #
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Bit Value
1
1
1
0
1
0
1
1
1
0
0
1
0
0
0
0

3.2.5 Encoded TC Data Field

The Encoded TC Data field shall consist of a set of TC codeblocks that have been encoded in accordance with the TC Codeblock encoding. These codeblocks shall contain the Input Data to this layer, plus any fill bits that were appended to meet codeblock length constraints. 

3.2.6 Tail Sequence

The Tail Sequence shall be 64 bits long and have a pattern of  “0x5555555555555555”.

3.2.7 TC Codeblock Encoding

The TC codeblocks shall be block coded with a (63,56) modified Bose-Chaudhuri-Hocquenghem (BCH) code. The parity bits in the last octet of the codeblock shall be the complements of the BCH code parity bits. TC Codeblock encoding shall be performed on all data excluding the CLTU start and tail sequences The generator polynomial to produce the seven parity bits shall be: 

g(x) = x7 + x6 + x2 + x0.
3.2.8 Fill Bits

If the Input Data does not fit exactly within an integral number of TC Codeblocks, the last octet(s) of the information field of the last Codeblock within the CLTU shall contain fill bits when the input data do not fit exactly within an integral number of TC Codeblocks. The fill bits shall be introduced, if necessary, during the encoding procedure. The pattern of the fill shall consist of a sequence of alternating “ones” and “zeros” starting with a “zero”.
3.2.9 Command Data Storage

The CIB shall store in memory all valid command data received.  The CIB shall provide at least 8Kbytes of storage for uplink command data.

3.2.10 End of Command Interrupt

The CIB shall provide a VME interrupt on the end of reception of a valid TC Codeblock.  The interrupt shall be maskable via the VME interface.  The CIB shall also provide the address in memory where the next TC Codeblock will be written to.

3.2.11 Hardware Command Decoding

The CIB shall perform hardware command decoding on all Virtual Channel 0 and Virtual Channel 0x30 commands.  The CIB shall decode the VC0 and VC30 Headers and output the VC0 and VC30 data on the Hardware Command Decode bits (HCD[0:23]) described earlier.

3.3 Watchdog Timer Requirements

3.3.1 Time Out

The CIB watchdog timer time out period shall be 60 seconds to allow the CPU to successfully boot and then another second before a SYSRESET* will be applied.  The CIB watchdog shall not timeout if software is able to continuously (within 1 second) write to the CIB Reset Watchdog Register.

3.4 SSR Requirements

3.4.1 Synch Pattern Detection

The CIB shall search the incoming SSR data for a synch pattern, which marks the beginning of the science data packet.  The synch pattern shall be “1ACFFC1D” with “1A” being the first byte of the synch pattern, and “1D” being the last byte of the synch pattern.

3.5 GSE Requirements

3.5.1 GSE Select Bit

The CIB shall provide an external input for switching between GSE and normal command/telemetry operation.  

4.  MECHANICAL REQUIREMENTS

4.1 Size and Configuration

The CIB shall be a conduction cooled VME-6U form factor board per IEE Std 1101.2-1992.  The CIB shall occupy a single card slot in the VME chassis and shall have a maximum pitch of 0.8 in.

4.2 Compatibility

The CIB shall be designed and built such that it is compatible with a commercial VME chassis as well as a VME conduction cooled chassis.

4.3 Ejector Holes

The CIB shall provide ejector holes to allow the use of tools to mate/demate the card assembly.  The CIB shall follow the VME guidelines for the location of the ejector holes.

4.4 Weight 

The CIB weight shall not exceed 0.55 kg.

4.5 Grounding / Isolation

The CIB shall provide at least 1 Meg Ohm isolation impedance between its digital ground and the CIB chassis.  The CIB shall use the chassis ground for thermal conduction.

APPENDIX  A
PINOUTS & REGISTER DEFINITIONS

Table  A-1.  CIB VME P1 Pin Assignments 

VME Pin Number
Assignment
VME Pin Number
Assignment
VME Pin Number
Assignment

A1
D0
B1

C1
D8

A2
D1
B2

C2
D9

A3
D2
B3

C3
D10

A4
D3
B4

C4
D11

A5
D4
B5

C5
D12

A6
D5
B6

C6
D13

A7
D6
B7

C7
D14

A8
D7
B8

C8
D15

A9
GND
B9

C9
D16

A10
SYSCLK
B10

C10


A11
GND
B11

C11
BERR*

A12
DS1*
B12

C12
SYSRESET*

A13
DS0*
B13

C13
LWORD*

A14
WRITE*
B14

C14
AM5

A15
GND
B15

C15
A23

A16
DTACK*
B16
AM0
C16
A22

A17
GND
B17
AM1
C17
A21

A18
AS*
B18
AM2
C18
A20

A19
GND
B19
AM3
C19
A19

A20
IACK*
B20
GND
C20
A18

A21

B21

C21
A17

A22

B22

C22
A16

A23
AM4
B23
GND
C23
A15

A24
A7
B24

C24
A14

A25
A6
B25

C25
A13

A26
A5
B26

C26
A12

A27
A4
B27

C27
A11

A28
A3
B28

C28
A10

A29
A2
B29

C29
A9

A30
A1
B30
IRQ1*
C30
A8

A31
-15 VDC
B31
+5 VDC
C31
+15 VDC

A32
+5 VDC
B32
+5 VDC
C32
+5 VDC

Table  A-2.  CIB VME P2 Pin Assignments 

VME Pin Number
Assignment
VME Pin Number
Assignment
VME Pin Number
Assignment

A1
GND
B1
+5 VDC
C1
GND

A2
Analog Input 1
B2
GND
C2
Analog Input 11

A3
Analog Input 2
B3
RESERVED
C3
Analog Input 12

A4
Analog Input 3
B4
A24
C4
Analog Input 13

A5
Analog Input 4
B5
A25
C5
Analog Input 14

A6
Analog Input 5
B6
A26
C6
Analog Input 15

A7
Analog Input 6
B7
A27
C7
Analog Input 16

A8
Analog Input 7
B8
A28
C8
Analog Input 17

A9
Analog Input 8
B9
A29
C9
Analog Input 18

A10
Analog Input 9
B10
A30
C10
Analog Input 19

A11
Analog Input 10
B11
A31
C11
Analog Input 20

A12
GND
B12
GND
C12
GND

A13
HCD Output 1
B13
+5 VDC
C13
CPU+5V

A14
HCD Output 2
B14
D16
C14
HCD Output 13

A15
HCD Output 3
B15
D17
C15
HCD Output 14

A16
HCD Output 4
B16
D18
C16
HCD Output 15

A17
HCD Output 5
B17
D19
C17
HCD Output 16

A18
HCD Output 6
B18
D20
C18
HCD Output 17

A19
HCD Output 7
B19
D21
C19
HCD Output 18

A20
HCD Output 8
B20
D22
C20
HCD Output 19

A21
HCD Output 9
B21
D23
C21
HCD Output 20

A22
HCD Output 10
B22
GND
C22
CIBCLK

A23
HCD Output 11
B23
D24
C23
CIBDAT

A24
HCD Output 12
B24
D25
C24
CIBENA

A25
1 Hz Clock
B25
D26
C25
WDOG

A26
GND
B26
D27
C26
GND

A27
1 MHz Clock
B27
D28
C27
4 MHz Clock

A28
GND
B28
D29
C28
GND

A29
Digital Input 1
B29
D30
C29
Digital Input 4

A30
Digital Input 2
B30
D31
C30
Digital Input 5

A31
Digital Input 3
B31
GND
C31
Digital Input 6

A32
Digital Input 4
B32
+5 VDC
C32
Digital Input 7

Table  A-3.  CIB J2 Pin Assignments 

Pin Number
Assignment
Pin Number
Assignment
Pin Number
Assignment
Pin Number
Assignment

J1-1
TLMDATTX_H
J1-26
UPL_CLKRX_B_L
J1-51
RPLY_DAT7RX_L
J1-76
NOT USED

J1-2
TLMDATTX_L
J1-27
GND
J1-52
GND
J1-77
NOT USED

J1-3
GND
J1-28
UPL_ENARX_B_H
J1-53
GND
J1-78
NOT USED

J1-4
TLMCLKTX_H
J1-29
UPL_ENARX_B_L
J1-54
SPARERX_1_H
J1-79
NOT USED

J1-5
TLMCLKTX_L
J1-30
GND
J1-55
SPARERX_1_L
J1-80
NOT USED

J1-6
GND
J1-31
RPLY_CLKRX_H
J1-56
SPARETX_1_H
J1-81
NOT USED

J1-7
HPLYCLKSSR_H
J1-32
RPLY_CLKRX_L
J1-57
SPARETX_1_L
J1-82
NOT USED

J1-8
HPLYCLKSSR_L
J1-33
RPLY_VALFRX_H
J1-58
GND
J1-83
NOT USED

J1-9
GND
J1-34
RPLY_VALFRX_L
J1-59
SPARETX_2_H
J1-84
NOT USED

J1-10
HREADYSSRTX_H
J1-35
RPLY_DAT0RX_H
J1-60
SPARETX_2_L
J1-85
NOT USED

J1-11
HREADYSSRTX_L
J1-36
RPLY_DAT0RX_L
J1-61
GND
J1-86
NOT USED

J1-12
GND
J1-37
RPLY_DAT1RX_H
J1-62
NOT USED
J1-87
NOT USED

J1-13
UPL_DATRX_A_H
J1-38
RPLY_DAT1RX_L
J1-63
CRC21
J1-88
NOT USED

J1-14
UPL_DATRX_A_L
J1-39
KEY FILLED
J1-64
CRC22
J1-89
NOT USED

J1-15
GND
J1-40
RPLY_DAT2RX_H
J1-65
CRC23
J1-90
NOT USED

J1-16
UPL_CLKRX_A_H
J1-41
RPLY_DAT2RX_L
J1-66
NOT USED
J1-91
NOT USED

J1-17
UPL_CLKRX_A_L
J1-42
RPLY_DAT3RX_H
J1-67
NOT USED
J1-92
NOT USED

J1-18
GND
J1-43
RPLY_DAT3RX_L
J1-68
NOT USED
J1-93
NOT USED

J1-19
UPL_ENARX_A_H
J1-44
RPLY_DAT4RX_H
J1-69
NOT USED
J1-94
NOT USED

J1-20
UPL_ENARX_A_L
J1-45
RPLY_DAT4RX_L
J1-70
NOT USED
J1-95
NOT USED

J1-21
GND
J1-46
RPLY_DAT5RX_H
J1-71
NOT USED
J1-96
NOT USED

J1-22
UPL_DATRX_B_H
J1-47
RPLY_DAT5RX_L
J1-72
NOT USED
J1-97
NOT USED

J1-23
UPL_DATRX_B_L
J1-48
RPLY_DAT6RX_H
J1-73
NOT USED
J1-98
NOT USED

J1-24
GND
J1-49
RPLY_DAT6RX_L
J1-74
NOT USED
J1-99
NOT USED

J1-25
UPL_CLKRX_B_H
J1-50
RPLY_DAT7RX_H
J1-75
NOT USED
J1-100
NOT USED

Table  A-4.  CIB J1 Pin Assignments 

Pin Number
Assignment
Pin Number
Assignment

J2-1
NOT USED
J2-14
GND

J2-2
GSE_DATTX_H
J2-15
GSE_ENARX_H

J2-3
GSE_DATTX_L
J2-16
GSE_ENARX_L

J2-4
GND
J2-17
GND

J2-5
GSE_CLKTX_H
J2-18
GND

J2-6
GSE_CLKTX_L
J2-19
GND

J2-7
GND
J2-20
GND

J2-8
GSE_CLKRX_H
J2-21
EGSE_SEL

J2-9
GSE_CLKRX_L
J2-22
NOT USED

J2-10
GND
J2-23
NOT USED

J2-11
GSE_DATRX_H
J2-24
NOT USED

J2-12
GSE_DATRX_L
J2-25
NOT USED

J2-13
NOT USED



Table  A-5.  COMMUNICATIONS INTERFACE BOARD (CIB) VME MEMORY MAP

OFFSET
ACCESS
SIZE
DESCRIPTION
LOCATION

0x0000
R/W
2 bytes
Uplink CTL/STAT Register
Uplink FPGA

0x0002
N/A
N/A
Not currently used
Uplink FPGA

0x0004
R only
2 bytes
HCDdata Received Data Counter
Uplink FPGA

0x0006
W only
2 bytes
Reset Watchdog Register
Uplink FPGA

0x0008
R/W
2 bytes
Watchdog/SysReset Count Register
Uplink FPGA

0x000A
R/W
2 bytes
CIB Local Reset Register (Note 1)
Uplink FPGA

0x000C
R/W
2 bytes
CIB Uplink FPGA Reset Register (Note 2)
Uplink FPGA

0x000E
R/W
2 bytes
HCD ASIC Reset Register (Note 3)
Uplink FPGA

0x0010 - 001F
N/A
N/A
Not currently used
N/A

0x0020
R/W
2 bytes
Downlink CTL/STAT Register
Downlink FPGA

0x0022  **
R/W
2 bytes
MSW of CLCW 
Downlink FPGA

0x0024  **
R/W
2 bytes
LSW of CLCW
Downlink FPGA

0x0026
R/W
2 bytes
Fill Packet Downlink Register
Downlink FPGA

0x0028 – 002E
N/A
N/A
Not currently used
N/A

0x0030
R/W
2 bytes
SSR/PACI (SP) CTL/STAT Register
SP FPGA

0x0032  **
R/W
2 bytes
MSW Spacecraft Seconds Count
SP FPGA

0x0034  **
R/W
2 bytes
LSW Spacecraft Seconds Count
SP FPGA

0x0036
R only
2 bytes
Spacecraft Subseconds Count
SP FPGA

0x0038
W only
2 bytes
Latch Spacecraft Time
SP FPGA

0x003A – 003E
N/A
N/A
Not currently used
N/A

0x0040
R/W
2 bytes
Miscellaneous Status and Control Register
VMEIF FPGA

0x0042
R/W
2 bytes
Number of SSOH Packets Written to Buffer A
VMEIF FPGA

0x0044
R/W
2 bytes
Number of SSOH Packets Written to Buffer B
VMEIF FPGA

0x0046 – 0BFF
N/A
N/A
Not currently used
N/A

0x0C00 - 0DFF
R/W
512 bytes
HCD/CRC ASIC Registers
HCD/CRC ASIC

0x0E00 - 3FFF
N/A
N/A
Not currently used
N/A

0x4000 - 5FFF
R/W
8192 bytes
HCDdata Received Data Buffer
Uplink SRAM

0x6000 – 3FFFE
N/A
N/A
Not currently used
N/A

0x40000-5FFFE
R/W
128kbytes
Stored State of Health Buffer A 
SSOH SRAM

0x60000-7FFFE
R/W
128kbytes
Stored State of Health Buffer B 
SSOH SRAM

**  LSW will only update and be output to telemetry when the MSW has been written to.

Table  A-6.  UPLINK CTL/STAT REGISTER, OFFSET 0x0000

BIT
ACCESS
FUNCTION

0 LSB
R/W
When cleared (default), selects single bit error correction within the HCD ASIC.  When set, selects triple bit error detection.

1
R/W
When cleared (default), requires presence of acquisition sequence prior to start sequence for successful decode within HCD ASIC.  When set, the acquisition sequence is not required.

2
R
UPL A Channel Lock Status

3
R
UPL B Channel Lock Status

4
R
Not currently used

5
R
Not currently used

6
R/W
When cleared (default), enables the UPL A signals for command uplink.  When set, enables the UPL B signals for command uplink.

7
R
Not currently used

8
R
Not currently used

9
R
Not currently used

10
R
Not currently used

11
R
Not currently used

12
R
Not currently used

13
R
When cleared, the GSE uplink inputs are disabled.  When set, the GSE uplink inputs are enabled.  This is only a status bit, not a control bit.

14
R
Not currently used

15
R
Not currently used

Table  A-7.  WATCHDOG/SYSRESET COUNT REGISTER, OFFSET 0x0008

BIT
ACCESS
FUNCTION

0 LSB
R/W
LSB of the VME SysReset 2-bit counter.  This counter will increment if the Reset Watchdog Register  is not written to with the CPU On within 1 second.  The SysReset count will increment to 2 and one the next timeout will clear and increment the Watchdog Reset 6-bit count by 1.  The SysReset 2-bit count can be cleared to zero by writing to this register.

1
R/W
MSB of the VME SysReset 2-bit counter.  See above.

2
R
LSB of Watchdog Reset Count.

3
R
Watchdog Reset Count

4
R
Watchdog Reset Count

5
R
Watchdog Reset Count

6
R
Watchdog Reset Count

7
R
MSB of Watchdog Reset Count

8
R
Not currently used

9
R
Not currently used

10
R
Not currently used

11
R
Not currently used

12
R
Not currently used

13
R
Not currently used

14
R
Watchdog Enable CRC Status.  Defaults to 0 – Watchdog Enabled;  1 – Watchdog Disabled.

15
R
Watchdog Enable 60 second Delay Status.

Note 1:  CIB Local Reset Register.  By writing 0x0081 to this address, the DLCTLR, SSRPACI, and STSOH portion of the VME FPGA will be reset; equivalent to a power on reset to these FPGAs.  Writing any other value to this register will do nothing.

Note 2:  CIB Uplink FPGA Reset Register:  By writing 0x8002 to this address, the ULCTLR FPGA will be reset;  equivalent to a power on reset to this FPGA.  Writing any other value to this register will do nothing.

Note 3:  HCD ASIC Reset Register:  By writing 0x0840 to this address, the HCDASIC will be reset; equivalent to a power on reset to the HCD ASIC.  Writing any other value to this register will do nothing.

Table  A-8.  DOWNLINK CTL0/STAT0 REGISTER, OFFSETS 0x0020 (R/W)

BIT
ACCESS
FUNCTION

0 LSB
R
Downlink Data Rate Setting; 0 – Low Rate (125kbps Default), 1 – High Rate (4Mbps)

1
R/W
Reed-Solomon ASIC Reset.  S/W writes a 1 to this bit o initiate a hard reset to the RS ASIC.  Hardware will autonomous clear this bit back to zero once the reset is complete.

2
R/W
SSR VCID setting (Defaults to 0 for VCID 3, set to 1 for VCID 2)

3
N/A
Not currently used

4
N/A
Not currently used

5
R/W
High Rate Downlink Bit 0 Setting (see below) Defaults to 0.

6
R/W
High Rate Downlink Bit 1 Setting (see below) Defaults to 0.

7
R/W
High Rate Downlink Bit 2 Setting (see below) Defaults to 0.

8
R
Not currently used

9
R
Not currently used

10
R
Not currently used

11
R
Not currently used

12
R
Not currently used

13
R
Not currently used

14
R
Not currently used

15
R
When cleared, the GSE outputs are disabled.  When set, the GSE outputs are enabled.  This is only a status bit, not a control bit.

Bits 5, 6, and 7 are used to alter the high rate telemetry data downlink.  When all bits are set to zero (default), the downlink data rate is 4Mbps.  The following table indicates the high rate data downlink settings:

Table  A-9.  DOWNLINK RATE SELECT

Downlink Rate
Bit 7
Bit 6
Bit 5

4Mbps
0
0
0

2Mbps
0
0
1

1Mbps
0
1
0

500kbps
0
1
1

250kbps
1
0
0

125kbps
1
0
1

125kbps
1
1
1

125kbps
1
1
1

Table  A-10.  SSR/PACI CTL/STAT REGISTER, OFFSET 0x0030

BIT
ACCESS
FUNCTION

0 LSB
R/W
SSR Start/Stop Control Bit.  High indicates playback is started from the SSR;  bit defaults to a low.

1
R
Data Valid signal from the SSR.  This signal is high whenever the CIB is accessing the SSR.

2
R
SSR FIFO Empty.  High indicates the SSR FIFO (SRAM) less than a quarter full.

3
R
SSR FIFO Full.  High indicates the SSR FIFO (SRAM) more than a three quarters full.

4
R
SSR Address Match.  High indicates the SSR FIFO (SRAM) is empty.

5
R
PACI Enable.  High indicates that PACI Data is being received.

6
R
PACI Address Match.  High indicates the PACI FIFO (SRAM) is empty.

7
R
Not currently used (should default low).

8
R
Not currently used (should default low).

9
R
Not currently used (should default low).

10
R
Not currently used (should default low).

11
R
Not currently used (should default low).

12
R
Not currently used (should default low).

13
R
Not currently used (should default low).

14
R
Not currently used (should default low).

15
R
Not currently used (should default low).

Table  A-11.  MISCELLANEOUS STATUS AND CONTROL REGISTER, OFFSET 0x0040

BIT
ACCESS
FUNCTION

0 LSB
R/W
HCD APE:
Address Parity Error in accessing the HCD ASIC registers

1
R/W
HCD DPE: 
Data Parity Error in writing to the HCD ASIC registers

2
R/W
HCD ARE: 
Address Range Error in accessing the HCD ASIC registers

3
R/W
HCD CDE:
Corrected Data Error Indicates that the HCD decoding circuitry has detected and corrected a single bit error

4
R/W
HCD ASIC health status

5
R
Not currently used

6
R
Not currently used

7
R
Spare 1 Differential Channel Monitor

8
R
Stored State of Health Buffer A Flag (default to 0; set to 1 by hardware when software writes to address 0x42, the Buffer A Frame Count;  Then set back to 0 when hardware has completely emptied the buffer)

9
R
Stored State of Health Buffer B Flag (default to 0; set to 1 by hardware when software writes to address 0x44, the Buffer B Frame Count;  Then set back to 0 when hardware has completely emptied the buffer)

10
R
Not currently used

11
R
Not currently used

12
R/W
When set, enables Downlink SSOH VME Interrupt.

13
R/W
When set, enables HCDdata Uplink VME Interrupt.

14
R/W
Downlink SSOH Buffer A/B-Empty Status (latching).  Indicates that either A or B SSOH buffer has been emptied by the hardware, and is ready for software to begin writing to again.  Software is required to write a zero to this bit to reenable this interrupt condition, or the latched condition will remain and another interrupt from this event will not occur.

15
R/W
HCDdata Uplink Interrupt Status (latching).  Indicates that a command codeblock has been written by the CIB Card into the HCDdata uplink ring buffer. This codeblock is defined as a 64 bit codeblock.  Software is required to write a zero to this bit to reenable this interrupt condition, or the latched condition will remain and another interrupt from this event will not occur.
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