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regfile simd64 64 16 v     // 16 x 64bit Register
operation vec4_add16 {out simd64 sum, in simd64 A, in simd64 B} {} {

wire [15:0] result0 = (A[15: 0] + B[15: 0]);
wire [15:0] result1 = (A[31:16] + B[31:16]);
wire [15:0] result2 = (A[47:32] + B[47:32]);
wire [15:0] result3 = (A[63:48] + B[63:48]);
assign sum = {result3, result2, result1, result0}; }

#include <xtensa/tie/vec4_add16.h>
simd64 A[VECLEN];
simd64 B[VECLEN];
simd64 sum[VECLEN];
for (i=0; i<VECLEN; i++)

sum[i] = vec4_add16(A[i],B[i]);

vec4_add16.tie

use_vec4_add16.c
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Exemplary Hearing Aid Processing 
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These estimations are done for a 
40 nm low power technology process

[Werner; Payá Vayá, Blume, “Case 
Study: Using the Xtensa LX4 
Configurable Processor for Hearing 
Aid Applications”, ICT.OPEN 2013]
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Close-up of the chip 
with approx. 125x magnification.
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 1x64 bit, 2x32 bit, 4x16 bit and 8x8bit
 1x48 bit, 2x24 bit and 4x12 bit 

SIMD instructions

 1x32 bit
 1x24 bit

Scalar instructions

 Functional units duplicated
Load/Store up to 256 bit

 Functional units duplicated
Load/Store up to 192 bit

Instruction Merge (X2)

No Instruction Merge
 Load/Store up to 64 bit
 Load/Store up to 48 bit

 2x32 bit, 4x16 bit and 8x8bit
 2x24 bit and 4x12 bit 

Complex-valued MAC (CMAC)

 1x32 bit
 1x24 bit

Standard MAC
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4 input
channels

ASIC 
Socket

4 output
channels

4 input
and 4 
output

channels

FPGA Board

Printed Circuit Board

 Functional 
verification of 
the SoC

 Use real or 
emulated external 
components

 ASIC is 
placed on 
the test 
socket after 
tape-out
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 Fixed and adaptive 
Beamforming algorithms

 4 ASIP configurations
 Power and area evaluation
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Worst Case:
ADD R0,    R0,   R0
ADD R31, R31, R31

Total power

Best case:
ADD R0,  R0,   R0
ADD R0,  R0,   R0
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KAVUAKA

Processor With CNN 
FFT Accelerators 

EZAIRO 7111 
HYBRID: Audio 

Processor
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Reference algorithms
22 nm FDSOI
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