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Our goal is to build an application to get and show ADC data  

SIS8300-x ROOT GUI 

RMS for open AC/DC channel 

Use SIS8300-KU 8AC2DC  
with SIS8900 RTM 
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PCI Express is used as Communication/Transfer bus  
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EPICS, …. 

„Software side“ „Hardware side“ 

PCIe bus PCIe bus 
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Struck SIS8300KU AXI-Based Xilinx Vivado FPGA Famework  

SIS8300KU FPGA

Xilinx PCIe IP

PCIe Configuration:
- Vendor ID = 0x1796 (*)

- Device ID = 0x0024 (SIS8300KU)

PCIe PHY
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„Hardware side“ 



4. Dec. 2018 MicroTCA Beginners Tutorial 

 
SIS8300KU FPGA PCI Express Configuration  

SIS8300KU FPGA

Xilinx PCIe IP

PCIe Configuration:
- Vendor ID = 0x1796 (*)

- Device ID = 0x0024 (SIS8300KU)
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Check with „lspci“ if the OS has detected the SIS Devices  
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Xilinx PCIe IP

PCIe Configuration:
- Vendor ID = 0x1796 (*)

- Device ID = 0x0024 (SIS8300KU)
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4. Dec. 2018 MicroTCA Beginners Tutorial 

 
You will find the SIS8xxx driver on the DVD  
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Why we need a device driver like the SIS830x driver   

Address-Mapped I/O (ioctl) 
   - the SIS8300KU „PCI bar 0 address space“ is mapped into the „processor address space“ 
    - enables processor reads/writes from/to the SIS8300KU Register Set with the system call „ioctl“ 

Stream-Oriented I/O (DMA) 
   - are handled/triggered by writing to the „DMA“ and „IRQ“ register set 
   - enables data transfer from/to the User-Memory (PC) to/from the AMC (SIS8300KU) Memory   

Interrupts 
   - are handled by writing to „IRQ“ register set  

A device driver enables the Access from a Userspace Application to a Hardware Device  
(Kernel space)    

The driver provides: 
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Install the SIS830x driver 

1.  
Copy the directory „sis8xxx-Linux“ from the DVD 
to a local directory on the PC  

2.  
Go to the directory „driver“  

3.  
Execute „make“  

4.  
Execute „sudo make install“ (as root)  

5.  
The kernel object „sis8300drv.ko“  
is generated  
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You can check with „dmesg“ if the driver is loaded 

the driver generates two Device Handles/Names 
for each hardware device: 

1. an enumerated Name: sis8300-1  

2. a PCIe Slot dependent Name: sis8300-s1  
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A Desy SIS8300 driver is available, also (https://github.com/MicroTCA)  
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Register Read Example with the system call „ioctl“  
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Application:  \universal_tests\register\regread_iocall.c
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An Extract of Registers of the SIS830x FPGA Firmware Implementation (Register Set) 

Register Address Map for Identification … 

Register Address Map for the Application like „Sample Block Length“ 
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An Extract of Registers of the SIS830x FPGA Firmware Implementation (Register Set) 

Register Address Map for Stream-Oriented I/O (DMA) 
 

Register Address Map for Interrupts 
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Relating to the SHAPI – Standard Hardware API 

SHAPI Register Address Map 

The SIS8300KU DMA/IRQ implementation is similar to the SHAPI DMA/IRQ implementation  

The SIS8300KU IOCTL Register Access implementation looks like the SHAPI IOCTL Register Access implementation  

The SIS8300KU Register Address Map is NOT identical to the SHAPI Register Address Map  
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SIS830x library    <-->    SIS830x FPGA Firmware 

The Library contains functions/calls which correspond to the SIS8300KU FPGA Firmware Functions   
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SIS830X_STATUS AD9268_SPI_Setup(PSIS830X_DEVICE device) 

a Library call contains multiple cycles to execute a “function” on the SIS8300KU   

for example: setup of the ADC chips via SPI  
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Block diagram:  SIS8300KU AXI4-Based Xilinx Vivado FPGA Famework 

PCIe
sis_pcie_intf.vhd
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sis_axi_ddr_interface.vhd
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Startup controller
sis_uBlaze_config_wrapper.vhd

Configuration uBlaze processor
- startup_configuration.c
- sis8300_library.c

              (full control over hardware)
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sis_ku_endpoint_device.vhd

      SIS Register bank

SIS8300KU hardware 

setup logic

- SPI interfaces (ADC,  Clocks, ..)

- I2C interfaces (Clocks, RTM, ..)

- Serial Link interfaces (SFPs, Ports)

- Sample Clock distribution 

- Sample Trigger selection

- White Rabbit

….

S-AXI

Cntrl-IO

S-AXI

M-AXI

User-DMA

User-register

SIS-register

SIS-register

M-AXI

for user 

application

for user 

application

Struck SIS8300-KU AXI-Based Xilinx FPGA Framework

Sample 

Clock 

selection

Trigger 

selection

DAC logic
dac_interface.vhd

- Test Modes:

   * Data from DAC register

   * Ramp Test

   * ADC1/2 -> DAC1/2 Spy Mode

   * Data from DAC Ram (64K)

AXI: Advanced eXtensible Interface protcol 

Startup Controller  
(initially proposed by ESS) 
Allows the complete Configuration 
of a SIS8300-KU Digitizer  
and an attached RTM 
without MTCA CPU Interaction 
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Vivado FPGA Famework: Startup Controller 

Xilinx Software Development Kit: SDK 
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Build the SIS830x library (libSIS830x.so)  

1.  
Go to the directory „lib“  

2.  
Execute „make“  

3.  
The library „libSIS830x.so“  
is generated  
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An Extract of calls of the SIS830x Library (…/lib/ libSIS830x/sis830x.h)  
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Register Read Example with a SIS83xx Library call „sis830x_ReadRegister(…)“ 
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Application:  \universal_tests\register\regread.c
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SIS830x Root GUI Application 

The „SIS830x Root GUI“ is a graphical application that 
provides access to serveral SIS ADC cards with different 
RTMs   

The „SIS830x Root GUI“ application requires an 
installation of the CERN ROOT framework 
 https://root.cern.ch/downloading-root   
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Build the SIS830x Root GUI Application 

Go to the directory „universal_tests\sis_root_gui_Vx.y“ and excute „make“  

and start the program with „./sis_root_gui“ 

and the „main control panel“ will appear and displays all 
detected  SIS devices  
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SIS830x Root GUI / Tools / Direct Register Access 

Use Vivado chipscope to observe what happens inside the FPGA with a „Register Write“ 
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SIS830x Root GUI / Tools / Direct Register Access  

Use Vivado chipscope to observe what happens inside the FPGA with a „Register Read“ 
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SIS830x Root GUI / Tools / FPGA programming menu   

Select „Tools/FPGA programming menu“ and the  
„FPGA programming menu“ canvas  will appear“ 
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SIS830x Root GUI / Tools / FPGA programming menu   

Start „Program FLASH“   

Select the „…“ button to get browser window to search  
for and select a FPGA image file (*.bin) 
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SIS830x Root GUI / Tools / FPGA programming menu   
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SIS830x Root GUI / Tools / Test / FFT 
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SIS830x Root GUI / Tools / Test / FFT 
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SIS830x Root GUI / Tools / Test / FFT 



REF = 699 MHz

SIS8300KUDWC8VM1

LO = 700 MHz

VM = 699 MHz

LO: Local Oscillator input

REF: Reference input

VM: Vector modulator ouput

Ch7: downconverted REF input

Ch8: downconverted VM output

DAC outputs I and Q

700MHz – 699 MHz = 1 MHz
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SIS830x Root GUI / Tools / Test with RTM DWC8VM1 

DAC outputs I and Q control the gain 
of VM output and the phase shifting  
to REF 

courtesy: SPRING-8 
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SIS830x Root GUI / Tools / Test with RTM DWC8VM1 
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SIS830x Root GUI / Tools / Test with RTM DWC8VM1 
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SIS830x Root GUI / Tools / Test with RTM DWC8VM1 



4. Dec. 2018 MicroTCA Beginners Tutorial 

 
SIS830x Root GUI / Tools / Test with RTM DWC8VM1 
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Thank you! 


