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HWAFFT

• The HWAFFT is tightly-coupled with the DSP core which means that it 
is physically located outside of the DSP core but has access to the 
core’s full memory read bandwidth (busses B, C, and D), access to the 
core’s internal registers and accumulators, and access to its address 
generation units. 

• The HWAFFT cannot access the data write busses or memory mapped 
registers (MMRs). Because the HWAFFT is seen as part of the 
execution unit of the CPU, it must also comply to the core’s pipeline 
exceptions, and in particular those caused by stalls and conditional 
execution.

• The HWAFFT supports two stage modes:
– Double-Stage Mode – two FFT stages performed in each pass
– Single-Stage Mode – one FFT stage performed in each pass
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HWAFFT Software Interface (Data Types)
• The input and output vectors of the HWAFFT contain complex 

numbers. Each real and imaginary part is represented by a two’s 
complement, 16-bit fixed-point number.

• The most significant bit holds the number’s sign value, and the 
remaining 15 are fraction bits (S16Q15 format). The range of each 
number is [-1, 1- (1/2)15]. 

• Real and imaginary parts appear in an interleaved order within each 
vector:
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HWAFFT Software Interface (Functions)

• C-Callable HWAFFT Functions are provided for computing FFT/IFFT 
transforms on the HWAFFT coprocessor. 

• These functions contain optimized sequences of coprocessor instructions for 
computing scaled or unscaled 8-, 16-, 32-, 64-, 128-, 256-, 512-, and 1024-
point FFT/IFFTs.

• The HWAFFT functions are named as follows:

• The data and scratch vectors must reside in separate blocks of RAM (DARAM 
or SARAM) to maximize memory bandwidth.
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HWAFFT Software Interface (Functions)
• Before computing the FFT/IFFT on the HWAFFT, the input buffer must be bit-

reversed to facilitate a Radix-2 DIT computation. This function contains 
optimized assembly that executes on the CPU to rearrange the Int32 elements 
of the input vector by placing each element in the destination vector at the index 
that corresponds to the bit-reversal of its current index.
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Function Descriptions and ROM Locations
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Project Configuration for Calling Functions from 
ROM

• In order to utilize these HWAFFT routines in ROM, add the 
following lines to the bottom of the project’s linker CMD file 
and remove the hwafft.asm file from the project (or exclude 
it from the build).

/* C5515 HWAFFT Routines ROM Addresses: */ 
_hwafft_br      = 0x00ff6cd6;    
_hwafft_8pts    = 0x00ff6cea;   
_hwafft_16pts   = 0x00ff6dd9;   
_hwafft_32pts   = 0x00ff6f2f;   
_hwafft_64pts   = 0x00ff7238;   
_hwafft_128pts  = 0x00ff73cd;   
_hwafft_256pts  = 0x00ff75de;   
_hwafft_512pts  = 0x00ff77dc;   
_hwafft_1024pts = 0x00ff7a56; 
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1024-Point  FFT  Example
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1024-Point  IFFT  Example
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Graphing FFT Results in CCS4
• Tool  Graph  Single Time



10

Graphing FFT Results in CCS4
• Tool  Graph  Single Time
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Energy Efficiency of HWAFFT

Complex 
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16 pt 115+55 =170 32.1 344+117=461 157.1 2.7 4.9

64 pt 285+151 =436 98.5 1194+211=1405 531.7 3.2 5.4

256 pt 1133+535=1668 407.2 5404+543=5947 2354.2 3.6 5.8

512 pt 2693+1047=3740 939.7 11829+907=12736 5097.5 3.4 5.4

1024 pt 5244+2071=7315 1836.2 25934+1783=27717 11097.9 3.8 6.0

Note: 
1. BR = Bit-Reverse Operation
2. Power measurement Condition: at room temp only, all peripherals are clock gated, measured at Vddc

FFT HWA is 4 ~ 6x more energy efficient and 2.2 ~ 3.8x faster
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