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PROFIBUS Slave Firmware for PRU-ICSS Data Sheet 
 

FEATURES 
 Network Topology: Linear bus with and 

without termination  

 supports the cyclic PROFIBUS-DP (DPV0) 

and the enhancements to DP for acyclic 

services (DPV1) 

 Transmission speed: 

o 9.6Kbaud to 12Mbaud  

 Transmission characteristics:  

o Half duplex, asynchronous  

 Data transfer services: 

o Acyclic 

o Send data with or without 

Acknowledge 

o Send and request Data with Reply 

o Cyclic (polling) 

o Send and request data with reply 

 Telegram size up to 244 bytes   

 Diagnostics : 

o Standard (6 bytes) and Extended (max 22 
bytes) supported 

 Synchronization: 
o SYNC and UNSYNC commands as well as 

FREEZE and UNFREEZE command 
Supported 

 Automatic baud rate detection 

 Conformance certified PRU-ICSS firmware 

binary 

 Available for following processors 

o OMAP-L138 

o AM1810 

o AM335x 

o AM437x 

o AM571x 

o AM572x 

o K2G 
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Description 

Programmable real-time unit and industrial communication subsystem (PRU-ICSS) Profibus slave firmware from 
TI can be used by customers to add Profibus slave function on top of Processor SDK into Sitara processors. 
PRU-ICSS Profibus slave firmware implements Profibus slave layer 2 functionality with one UART in accordance 
with specification. This provides Profibus slave application specific integrated circuit (ASIC) like functionality 
integrated into Sitara processors with PRU-ICSS peripheral. 

Profibus slave firmware binary for PRU-ICSS maintained by TI. Profibus slave’s application allows loading and 
run the Profibus Slave firmware and interface with firmware. This also includes Hardware abstraction layer (HAL) 
for Profibus Slave stacks.  

 

                           

                
Figure 1 Software layer architecture 
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        Performance Summary 

A 300 MHz ARM™ CPU speed is sufficient to support a simple IO or sensor application. More complex 
applications can use higher speed grades of up to 1.5 GHz depending on SoC. The PRU cores speed remains 200 
MHz for all speed grades. All real-time critical PROFIBUS interface operations are handled inside the PRU cores 
and do not impact the ARM CPU. 

Memory Summary 

This section describes memory usage of the Profibus slave firmware and Profibus slave application running on 
Cortex-A  
 
Table 1 Profibus Slave PRU-ICSS Firmware Memory Statistics 

              
 
 
 
 
 
 
 
 
 
 
 
NOTE: AM572x PRU-ICSS firmware is used for this analysis 
 
 

Table 2 Profibus Slave Application Memory Statistics 

 
 
 
 
 
 
 
 
 
 
 
 
    
 

                         NOTE: Profibus slave application files are used for this analysis with 
                       gcc-arm-none-eabi-4_8-2014q3 toolchain options : -mcpu=cortex-a15 -mtune=cortex-a15 -marm –mfloat-abi=hard -mfpu=neon -O2 

 

Hardware Requirements 

   Sitara processor with PRU-ICSS peripheral supports the Profibus slave  
   Profibus slave firmware uses following interrupts mapped to Host Interrupt Controller say GIC 

Stack/application interrupts 

Interrupt name Host Interrupt  Remarks 
ARM to PRU PRU_ICSS_EVTOUT0 Notifies the PRU to process the ARM request 
PRU to ARM PRU_ICSS_EVTOUT1 Notifies the Acknowledge/response from PRU to ARM 
 
 

  Profibus Slave requires one EDMA channel for atomic memory copy operation. 
  The PROFIBUS firmware uses the following PRU-ICSS  interrupts for the PROFIBUS fieldbus data link 

(FDL) functionalities 

Interrupt name Interrupt number 

Memory Program memory Data memory 

PRU0 2076b TBD 

PRU1 3656b 390b 

PRU-ICSS Shared RAM NA 7580b 

Section Memory 

.text (executable code) 12096b  

.rodata (constant data) 6328 b 

.data (initialized non-constant data –writable 
static) 407 b 

.bss (uninitialized data) 78 b 
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UART 6 

ECAP 15 

PRU0 to PRU1 16 

PRU1 to PRU0 17 

 

   HW signals required to implement Profibus Slave functionality is shown below, this info needs to be used in 
conjunction with http://www.ti.com/tool/PINMUXTOOL 
 
 
 

 
 

Table 3 PRU-ICSS signals required for Profibus Slave functionality 

Signal name  Description 

prX_uart0_txd Mandatory UART Transmit Data 

prX_uart0_rxd Mandatory UART Receive Data 

prX_pru1_gpoY Mandatory TX enable pin [Y=0..20] for RS485 transceiver 

                     
       NOTE: With respect to prX, X is 1 or 2 (respectively PRU-ICSS1 or PRU-ICSS2 – refer to SOC TRM for availability) 

 

Software  

                        Profibus slave firmware, examples and associated documentation for Sitara Processors is 
Available from http://www.ti.com/tool/PRU-ICSS-PROFIBUS. Profibus slave software runs on top of TI 

Processor SDK   

                           
                         More details can be found here 

                         http://processors.wiki.ti.com/index.php/Industrial_Protocol_Package_Software_Developer_Guide  

                         http://processors.wiki.ti.com/index.php/Processor_SDK_RTOS_Software_Developer_Guide  

                         http://processors.wiki.ti.com/index.php/Processor_SDK_Linux_Software_Developer’s_Guide 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ti.com/tool/PINMUXTOOL
http://www.ti.com/tool/PRU-ICSS-PROFIBUS
http://processors.wiki.ti.com/index.php/Industrial_Protocol_Package_Software_Developer_Guide
http://processors.wiki.ti.com/index.php/Processor_SDK_RTOS_Software_Developer_Guide
http://processors.wiki.ti.com/index.php/Processor_SDK_Linux_Software_Developer%E2%80%99s_Guide
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Certification Information 

PROFIBUS DPV0/1 slave certification at Profibus International (PNO/PI) was received with AM1810 EVM 
board in October 2010. 
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Acronyms 

 

Acronym Description 

PRUSS Programmable Real-Time Unit Sub System 

PRU-ICSS Programmable Real-Time Unit and Industrial Communication Sub System  

FDL Field Databus Link 

DP Decentralized Peripherals 

SAP Service Access Point 

DL Datalink Layer 

IPC Inter Processor Communication 

ISR Interrupt Service Routine 

AL Application Layer 

LED Light Emitting Diode 

HAL Hardware Abstraction Layer 
  PLC   Programmable Logic Controller 

  HAL  Hardware Abstraction Layer 

 ASIC Application Specific Integrated Circuit 

 OS Operating Systems 

 SoC System On Chip 

EVM Evaluation Module 

 IDK Industrial Development Kit (EVM) 

GIC Generic Interrupt Controller 

 

http://www.ti.com/lit/wp/spry155b/spry155b.pdf
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