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Introduction

SAMPA chip

● A 32 input channels  ASIC, made in 

CMOS 130nm technology.

● Digital signal processor - pedestal 

removal, baseline ship corrections, zero-

suppression, …

● Data transmission: up to 11 activable e-

link at 320 Mbps

● Specific data communication protocol 

SRS system

● A complete Scalable Readout System

● The DATE Online system

● The Scalable Readout Unit (SRU) 

● Programmable Front End Cards (FECs)



Introduction

Our targets here !

Common 

to 

all projects

Specific 

development 

to each “new 

compatible 

chip”

● The SRS organization for new developments  



Introduction

● Compatible external chips matrix SRS system

● The FEC board: Used as first step to 

interface external chips

● One FPGA Virtex 6

● A optional C card

● Cables to interfacing

● Direct connection to 

a PC or SRU unit 



Introduction

● Compatible external chips Example: The Pixel chip



Introduction

● Example: The Pixel chip 

and SRS integration

● One FEC card

● One Adapter card

● One Pixel chip 

● Cables  



Introduction

● Example: The Pixel chip and SRS integration - complete system



Objective (Top view)

● A similar system, composed by one or more SAMPA(s) chip(s)

Replace by

SAMPA chip

Development 

of a new card

Development of a 

new VHDL to FPGA



Challenges

● Understand the SAMPA’s protocol behaviour and;

● Creates a “receiver” to SAMPA serial out signals



Correlated works

● To aid our development of SAMPA and SRS integration, we uses 3 existing 

projects:

● SAMPA testboard: A FPGA project used to develops the SAMPA chip - It 

contains a complete (and bigger) receiver of all SAMPA serial out

● Muon Chamber SAMPA integrated: A FPGA project used to uses a SAMPA 

chip in a CERN experiment - It contains a very easy-to-use (but poor) receiver 

of just one SAMPA serial out 

● VMM and SRS integration system: VMM is another chip, but it already 

integrated in to SRS - Here, the VHDL inside the FPGA Virtex 6 will be useful.



Challenges

● Understand the existing projects and; Reuses part of VHDL codes

● Two options: 

● Uses the receiver structure of Tesboard design - A very complex design to 

understands and uses. May be impossible to uses this structure in Virtex 6 

(too large design - study in course…) 

● Uses the receiver structure of Muon Chamber - A simple structure to learn 

and uses, but it is very poor: It decodes just a one SAMPA link. May be 

possible to replicates this structure 2 or more times (each structure decodes 

one SAMPA link)
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SAMPA “Muon Chamber” Receiver (VHDL blocks)

2

1 From SAMPA - 1 (one) serial Link

2 Out - final 64 bits to ram storage or to system
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SAMPA “Muon Chamber” Receiver

1

2

1 From SAMPA - 1 (one) serial Link

2 Out - final 64 bits to ram storage or to system
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SAMPA “TestBoard” Receiver (VHDL blocks)

2

1 From SAMPA - 1 (one) serial Link

2 Out - final 64 bits to ram storage or to system
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SAMPA “TestBoard” Receiver

serial_recv:\g_data_manager:10:g_serials:i_ser-recv

mem_write:\g_mem_write:0:i_mem_write

assembler:\g_data_manager:10:g_serials:i_assembler serial_recv:\g_data_manager:10:g_serials:i_fifo

serial_recv:\g_data_manager:0:g_serials:i_ser-recv assembler:\g_data_manager:0:g_serials:i_assembler serial_recv:\g_data_manager:0:g_serials:i_fifo

packet_builder:\g_data_manager:11:g_das:i_pktbuild fifo:\g_data_manager:11:g_das:i_fifo
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Partial results (simulation only)

The Muon Chamber is being tested with good partial results...

One serial link of SAMPA was decoded in a several payload of 64bits

And the data is being storage in a local FIFO buffer
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Partial results (simulation only) 
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1 From SAMPA - 1 (one) serial Link

2 Out - final 64 bits to ram storage or to system
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Partial results (simulation only) 

To obtain these “simple” partial results:

1. Deep study and learn of how the SAMPA was developed and simulated

2. So many conflicts of ModelSim simulations was solved

3. So many different VHDL non-standard libraries was compiled

4. Install Quartus II and problems resolution to runs both “Testboard” project and 

“Muon Chamber” project

5. Install Xilinx ISE 14.7 (in a windows XP) and problems resolution to compile 

the “VMM_SRS” in the Virtex 6 (just to know the SRS VHDL side)

6. Cut the VMM “VHDL side” and SRS “VHDL side” in two distinct Virtex 6 

projetcs - to obtain a clear SRS VHDL project  



Next steps

1. Simulates the complete Muon Chamber receive structure

2. Rewrites some VHDL parts of its structure to runs in a Xilinx device (both 

Correlated Works was developed to uses in Altera device)

3. Try to integrates the modified VHDL Muon Chamber receive structure to SRS 

VHDL side in the Virtex 6 - here, if we can read one SAMPA serial out… 

sucess !

4. Verify the possibility of replicates this receiver structure to receives more 

serial links - a structure similar to Testboard...     
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