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DPS-4D Digital Transceiver Block Diagram
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Preprocessor Functions

• Gather Rx Samples from the Digital Receiver Card
– Convert GrayChip Digital Down Converter Samples from 

4-bit Nibbles to 16-bit words.
– Interleave frequency 1 and frequency 2 samples.
– Sort samples by frequency and antenna for delivery to 

DDESC.
– IDE Interface to DDESC

• Future Processing Functions
– High speed DMA interface for 1.25 km sampling
– RFI Mitigation in hardware (Walter Jones - nearly 

completed)
– Twin Frequency decoding in hardware
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Pre-Processor Card Block Diagram
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Sample Sorting
Preprocessor Output Sequence

Frequency
Number

Antenna Number
(Memory Address)

Heights

1

1
(0x00000)

1 to 256

2
(0x08000)

1 to 256

3
(0x10000)

1 to 256

4
(0x18000)

1 to 256

2

1
(0x20000)

1 to 256

2
(0x28000)

1 to 256

3
(0x30000)

1 to 256

4
(0x38000)

1 to 256

Preprocessor Input Sequence
(one of two frequencies)

Height Antenna

Frequency 1 Frequency 2
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1 1

2 2

3 3

4 4
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3 3
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Preprocessor Timing
CIT_ON

R PULSE

SAMPLE_N

Rx Samples to Mem 1 (Sampling)

Read Samples from Mem 1 (Copying)

Mem 2 Samples to IDE (Sampling)

Write Samples to Mem 2 (Copying)

INTRQ

Xmit Pulse



Preprocessor New Hardware Techniques
• Field Programmable Gate Array (FPGA) for Complex Digital 

Logic
• Verilog Hardware Description Language Replaces Schematic 

Design
– Behavioral level to gate level
– Simpler design than schematic capture
– Portable (Altera to Actel or Aeroflex)

• New Design Tools 
– Altera’s Quartus II & ModelSim
– Gate synthesis
– Chip place and route
– Simulation (functional and timing)



Stratix FPGA Logic Element
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Stratix DSP Block 
(10 available)



Stratix EP1S25 Resources



Stratix FPGA block Diagram



Verilog Module



Module Symbol



Module Symbol in High-level Schematic



Synthesized Logic – Quartus RTL 
Viewer



Preprocessor FPGA Resource Utilization

1 LAB = 10 LE’s

M512 Memory

DSP Block

M4K Memory

MRAM Memory
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