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CRITICAL COMMAND DECODER (CCD) REQUIREMENTS

* Receive CCSDS compatible commands from Uplink Receiver Command Detector Unit (CDU)
or from GSE (baseband)

e Forward all commands to C&DH Processor via Command & Telemetry Interface board
e Send all uplinked, locally addressed relay commands to Power Switching Unit
= Decode and implement several internal CCD (non-relay) commands

o Send C&H Processor-generated relay commands to Power Switching Unit: noti fy
Processor when relay command has been sent

= Upon receipt of a "Hard” low bus voltage indication from the Power Subsystem, issue
a stored set of relay commands for orderly load reduction: send flag(s) to C&DH
Processor

e Perform “No commands received” timeout (RF Watchdog Timer): reset CCD and.CDU
digital circuits and send flag to C&DH Processor

e Provide stable clock to Command & Telemetry Interface board

SFQ-2



IEM Select

Reset Upfink Logie (vcml1 ID)
Detect Truefinverted | Critical CMD Reset CMD caT |
Upink P Lack -1 feta L acquistton Data Data Detect 8 |Enab Configuration | Intastece |
Receiver |20 _Jp Sequence ——————{ Sync Recognition Pattem
cDU Clockt o Detect  |— Test Fast Timeout
: . MUX | Clock __ (5 k) Data 9 ———=| Internal |~ Reset LVS Flags
Header, CCDCMD [ Enabvinh C&DH CMD's
“Data” ) :)I >_
GSE  {*Clock" ‘:]  Lock _, Enable/Resot D 20 o
Baseband "Sel Uplink Logio '
Y Vald |__,. Enable/inhibit
Seloct Revi/BB | ‘.]D_. Refay CMD Uplink Transfer
Unswitched .-
DC/DC Power-cn Resst . - <hiE ety
Converter Clock — CaT
Board Ot — | orface
restFast T2 cMD Timeot| | RF Timeout Busy —
1+~ Resst Uplink Logic Timeout Dowwn Counter
Reset Reset
No CLTU End =
Ensblefichibt  Enablefinhibit = Uplink Uplnk Loglo
Uplink Transfer  C&DH CMD's Logic
oMb WD Reset
CMD Arbitration Revr Clockl —< upik cMD CSDHinh Flag —1 (e |
| Gate & Transfer Enable |Eneb 3 Shift Register Power-On Reset — [ F |
I LVS Flags —- cou |
C&T CLTU Error !
interface C&DH CMD e srsrmstemaremns ;
'mgl : Shift Reglster
Power | 1o Sense
System
Hamess | IEM A/B Select —={EM Select
Backshell IEM Enab Transfer Clock Data
. Clock .| P
Uplink Divide I n Enzble s“mow;;g
Recet Clock2 {1.8125 MHz & Output Gata
cbu Timing
X 1.8 MHz —CaTClck | C&T
Interface

TIMED Critical Command Decoder (CCD)




Critical Command Decoder (CCD) Testing & Status

o ACTEL Simulations

- Uplink relay commands (VC0,1), C&DH-generated relay commands, Hard-LVS-generated
relay commands, combinations of all three

- Internal CCD commands: enable/inhibit C&DH relay commands, reset C&DH processor, fast
test of command timeout, reset Hard-LVS flags

- Non-CCD commands, errors in commands, errors in tail sequence

e Breadboard Tests

- Wirewrap breadboard includes CCD circuitry, digital front end of Power Switching
relay circuitry, “Relay on/off” indicators. other indicators

- Successful tests with Receiver/CDU breadboard included: uplink relay commands,
including errors; internal CCD commands: Hard-LVS detection, command generation

- Successful tests with IEM Testbed & C2DH simulator included: Baseband uplink commands
(all relays, true and inverted data), including errors; internal CCD commands: C&DH-
generated commands; Hard-LVS detection, command generation
e Status

- Suggestions from Uplirk EDR being implemented SFO-4
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COMMAND & TELEMETRY INTERFACE REQUIREMENTS

) Route all uplink commands from Critical Command Decoder to C&DH Processor

*  Route all C&DH Processor-generated relay commands to Critical Co;mand Decoder
=  Route Receiver command from C8DH Processor to IEM Uplink board

o Collect remote temperature telemetry data via I2C serial bus

o Collect and digitize IEM temperature and voltage telemetry data

o Collect serial digital telemetry data from IEM Uplink board

® Collect and report “Events” to C&DH Processor

) Detect error conditions and generate reset for IEM functions
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Command & Telemetry (C&T) Interface Board Testing & Status

ACTEL Design and Simulations Completed

- Receipt of uplinked commands from Critical Command Decoder (CCD)

- 12C interface for remote temperature telemetry gathering

- Multiplexing and A/D conversion of IEM temperature and voltage telemetry

- Receipt of Receiver serial digital telemetry .

- Receipt, verification, and transfer of relay commands from C&DH Processor to CCD

- Receipt and transfer of Receiver serial command from C&DH Processor to Uplink board

ACTEL Design 1in Progress
- Memory address generation. control for above data transfers

- Event buffer and reset circuitry details
- Arbitration logic and interrupt generation

Breadboard Status
- Board poputated with a1l except C&T and PCI ACTEL's, memories
- Analog muitiplexers, temperature current-to-voltage conversion, filter and gain stages for
IEM temperature and voltage telemetry tested
PC Board Layout Status

- Preliminary layout done; minor revisions required
- SF0-15
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TIMED

' Thermosphere ® Ionosphere ® Mesosphere ® Energetics and Dynarmnics

TLM Framer Function

Assembly of Transfer Frames Consists of Two Actel
FPGAs--Framer FPGA, and a PCI-Framer FPGA.

Framer FPGA transmits Realtime, Recorder and Null
frames based on buffered data in the downlink dual port
RAMs and sends serial data to the RF Modulator.

PCI-Framer FPGA performs normal PCI transfer functions
and it requests Recorder packets which are assembled into
Recorder frames in the dual port RAM.

Processor uses normal PCI transfer function to buffer
Realtime frames in the downlink dual port RAM.
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TIMED

- Thermosphere ¢.1onosphere ® Mesosphere * Energetics and Dynamics

Downlink Card
(3)
Dual Port RAM
Frame Buffers: RS-Encoder .
* 2 RealTime @
* 3 Recorder . EPGA
: ramer
* Prioritizes Available Frames —
and Transmits Them Seriaily
) to the Modulator FPGA
(3) Interfaces:
(1) Data Passes Between PCI Bus
and Dual Port RAM(2)
(3) Controls PCI Master requests
PCI-Framer FPGA . for Recorder Data
*Assembles Recorder (6) (4) Reads Status and Assembled
Frames in Dual Port Frame Data from Dual Port RAM
RAM (5) Passes Data Bytes and Control
ygg:la;:: g:r?a?s tream to the Reed Solomon Encoder
and Generates I and Q RF (6) Provides Modulator Controls
Modulator Inputs and Serial Data Stream. Receives
6} puls. Bit Clock for Framer Timing.
PCI Bus
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TIMED

' Thermosphere ¢ Ionosphere Mesosphere? Energetics and Dynamics

Framer FPGA Functions:

e Assembles Realtime, Recorder, and Null frames from the
data buffers in the downlink dual port RAM.

¢ Relays Modulator Control Inputs.

 Controls PCI-Framer Recorder frame buffer assembly.
e Sends normal or randomized serial data to the RF.

* Generates sync header and primary frame header.

e Counts Realtime, Recorder, and NULL frames.

* Realtime Frames via Processor/PCI Bus.

e Controls Reed Solomon encoding IC.
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TIMED

- Thermosphere ® Ionosphere ® Mesosphere * Energetics and Dynamics

RSControl, Clk

RSout(7:0)

SData

SCIk

RSin(7:0)

Fram i
RecdReqBn—g——r—— er FPGA Block Diagram

* Modulator Controls PsRandEn

* RS Enable

* Randomizer Enable :

RSEnb _ [Frame Size MUX RS Control
* Selects Presets for 2 | PreSety * Frame Counter
Frame Modes--1074, or * Control Signals for RS chip
1234 Bytes * Generates Byte Clock
Decoder * Pseudo Bit Randomizer
Data(15:0)| * Controls Buffer Status * Converts RS Output to Serial
DP RAM | * Decides Frame Type
* Handshakes to PCI-Framer | VChnl(2:0) | pATA MUX FrameCnt(11:0)
——— | FPGA * Framer Counters
Recd Buf * Generates Sync, Primary
Handshakes Frame Header
FrmSel(2:0), TBuf
Address Generator
* Handles Time Double Buffer
* Handles Address Offset for
Addr(11:0) Data Packets in Frame Buffers
DP RAM
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TIMED

o Thermosphere ® Ionosphere ® Mesosphere ® Energetics and Dynamics

PCI-Framer FPGA Functions:
e Controls Transfer of Recorder Packets.

« Keeps track of Recorder Reed Solomon Errors.
e Uses Dual Port RAM for 3 frame buffers.

e Handshakes to Framer FPGA to get
“Recorder_Request_Enable” signal. Sets buffer
full flags and receives buffer clear flags (busy).
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RecdReqEn

' Thermosphere ® Ionosphere ® Mesosphere ® Energetics and Dynamics

Modifed Master PCI Block to Handle Recorder Packet Transfers to
Downlink Dual Port RAM Buffers--Only Modified Blocks Shown

TIMED

Recd Buffers
Busy (0,1,2)

Control Registers

* Handshakes Recd Buffer Status to

Memory Control
* Generates Memory Addresses

Framer FPGA * Resets Address if PCI Abort

* Handles Periodic Request for PCI * Contains Handshaking Flags--
Bus if Enabled Buffer Full, Clears on Buffer Busy
* Continues filling Dual Port Ram * Add Error Flag Control (TBD)
until 2 Buffers are Full

Recd Buffers
Full (0,1,2)

Addr(11:0)
DP RAM

Enable, CntEnd

Word Counter

* Counts 123 Word Recorder Transfer

* Designates Last Count '

* Contains Address Counter Disable for First
and Last Word of Recorder Packet
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