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1 Ultrafast_Broadside 

 

Learning goal: 

◼ Example 1 uses BSWAP widget on internal register only 

◼ 2nd Example which data transfer widget to send 64 bytes to memory 

◼ Examples uses include file for broadside definitions and memory definitions  

Broadside extension of PRU core can operate data transfers and data processing functions using 1024 bit data bus. 

In this chapter there are two examples to demo the advantage of ultrafast broadside accelerator. An overview of 

all broadside accelerator is shown in appendix 2.3 It shows the register allocation of the accelerator. There is a 

collision with C compiler which uses R2, R14, R15 for stack pointer and function call arguments. Therefore these 

examples are using assembler coding. For C code implementation using broadside accelerator a register context 

save and restore is required.  

1.1.1 Byte Swap accelerator 

The byte swap accelerator has three different modes which are described in TRM chapter “6.4.6.2.7 PRU_ICSSG 

Byte Swap”.  

 

• ID 160: bytes swap inside register which can be applied to R0-R29, in steps of one byte 

• ID 161: 4_8 function swaps the contents of R2-R5 <-> R6-R9 

• ID 162: 4_16 function swaps the contents of R2-R5 <-> R14-R17 and R6-R9 <-> R10-R13 

 

All modes take a single cycle to execute. Figure 1 shows assembly source for all three modes. With single step (F5) 

through the source code and one can observe the operation using register view when PRU core is selected.   

 

1.1.2 Xfer2vbus DMA widget 

The burst commands for memory transfer are variable in execution time and depend on the length of the 

operation for write transfers. For example a 64 byte burst to any memory location takes 17 PRU cycles. For write 

transfers it does not matter whether target is inside ICSS or any system memory as the interconnect has bridges 

with buffers to decouple the transfer from bus arbitration and access time. With xfr2vbus write widget the PRU 

does not see additional cycles for burst operation. The xout instruction contains both, target address and number 

of bytes to execute. The destination address is stored in r18 (32 bit address) and r19 (48 bit address, bit 33-48). 
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Figure 1 - PRU broadside accelerator example 

;******** 

;* MAIN * 

;******** 

 

main: 

    zero    &r0, 120 

 

; fill r0-r29 with incremental bytes from 0 to 119 

; loop instruction saves two instructions per iteration 

; pointer increment and eof loop check 

; each iteration takes two cycles instead of 3 cycles. 

    ldi     r1.b0, 120 

    loop    endloop, r1.b0 

    mvib    *--r1.b0, r1.b0 

endloop: 

 

; restore value in r1.b0 which is the pointer 

    ldi     r1.b0, 4    

 

; perform bytes swaps with different length 

    xin    160, &r0, 4 

    xin    160, &r1, 120-4 

    xin    160, &r0.b3, 2 

 

; perform 4_8 register swap 

    xin    161, &r2, 8*4 

    xin    161, &r2, 8*4 

 

; perform 4_16 register swap 

    xin    162, &r2, 16*4 

    xin    162, &r2, 16*4 

 

; init xfr2vbus write dma 

    ldi32 xfr2vbus_addr, MSRAM_BK0 ; write to MSRAM 

    ldi   xfr2vbus_addr_high, 0    ; 48 bit address extension 

 

; execute xfr2vbus_write - 64 byte non blocking write operation 

    xout  0x62, &r2, 68   

 

; same memory transfer with sbco instruction takes 17 cycles 

    sbco  &r2, c16, 0x40, 64 
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2 Appendix 

 

2.1 References 

 

 

 

  

PRU Optimizing C/C++ Compiler User’s Guide 

PRU Assembly Language Tools User’s Guide 

PRU assembly instructions 

AM64x/AM243x Technical Reference Manual 

AM243x Datasheet 

https://www.ti.com/lit/pdf/spruhv7
https://www.ti.com/lit/pdf/spruhv6
https://www.ti.com/lit/pdf/spruij2
https://www.ti.com/lit/pdf/spruim2
https://www.ti.com/lit/gpn/am2434
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2.2 PRU IO poster 
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