NUVOTON M480 Series

I M4 DSP Convolution

NuMicro® 32 i 51 izl 2 e p R % /- 28

XHFER

AT AFJEHAREG A8 M4 P % DSPt 51377 (Convolution)
BSP Jii A M480 Series BSP CMSIS V3.04.000
s NuMaker-PFM-M487 Ver 3.0

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based system design.
Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com

Jun. 21, 2019 Page 1 of 10 Rev 1.00


http://www.nuvoton.com/

NnuvoToN

1 ThEEN A
1.1 &M

M480 Series

JE g CMSIS DSP R 20U 47 4 #1ia & (Convolution), ) A DLE ## Fix s pr 28, Sksk
B o EREE. RN T E MR DSP iHEE M ZER, i HEBCRIETER,

1.2 F#

PR N PRI EFAERAR, 2 0 PR A 2R 25 ()) A g (x) A2 B2 = A B ch () ) — P i 551

CAhX)=(g)(x), ERHF BRI )5 5 5 — R IRR AR 77

(ﬁﬂXﬂgjf@M@—ﬂﬁ
L BRI B o
1.6 W s E(x)={1,2,3,4,5} 59(x)={-1,-2,-3,-4,-5}, 3 H.g(x)EH#% Hg(-x)

f(x) a(x)
1 /2 |3|4|5]| -1-2|-3|-4/|-5
f(x) a(-x)
1|2 |3|a|5]| -5|-4|-3]|-=2]|-21

2.V R PR Hf(x) 5 g(-x) AR BRe A il 28 = A ek th(x),  Heit 505 3 F K-

Jun. 21, 2019

Page 2 of 10

R— AR TH

Rev 1.00



NnuvoToN

a(-x)

fx)

h(1)=f(1) Xg(1)= -1

M480 Series

f)) 1 2|3 ]| a]|s
5|4 3|21

f 12 2|3 ]| a]|s
g-x){ 5| 4| 3|-2]|-1
1 |2|3|4a]|s

al-x)| 5| 4| 3|2

h(2)=f(2) Xg(1)+ (1) Xg(2)= -4
h(3)=f(3) Xg(1)+ f(2) Xg(2)+ f(1) Xg(3)= -10
CLBESSHE, K18 h(x)={-1,-4,-10,-20,-35,-44,-46,-40,-25}

EDSP N AT LLFE I arm_conv_£32() KibATIhilia s, He in .

arm_conv_f32(float32_t *pSrcA, uint32_t srcAlLen, float32_t *pSrcB,

uint32_t srcBLen, float32_t *pDst)
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| DSF Conwolution Sample Code |

Caleculating time with ISP instruction i1s 0. 240917 ms=

Caleulating time without DSP instruction 1= 0. 8BB1ET ms

Efficiency increasze rate 13 3. 60
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/* Calculate convoltion with M4 DSP instruction */

arm_conv_f32(testInput_f32_1kHz_15kHz, TEST_LENGTH_SAMPLES, firCoeffs32, NUM_TAPS,
conoutput);

BE M CPUREAT A R T 5.

/* Convolution (length of the first input vector, length of the second input vector) */
void Convolution(int n,int m)

{
CONLOutput = TEST_LENGTH_SAMPLES + NUM_TAPS - 1;
for(i = @; i < CONLOutput; ++i) {
CONoutput[i] = O;
}
for(i = 0; i < n; ++i) {
for(j =0; j <m; ++j) {
CONoutput[i + j] += testInput_f32_1kHz_15kHz[i] * firCoeffs32[j];

}

O E B e g 1R], AP B BRI B A HXT 12MHz:

/* Calculate the time, timer clock source is 12M, unit is ms */
DSPCalTime = (DSPCalTime/12000000) * 1000;
CalTime = (CalTime/12000000)* 1000;
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r~ EC_M480_DSP_Convolution_V1.00

7~ Library Sample code header and source files
~ CMSIS Cortex® Microcontroller Software Interface Standard
(CMSIS) by Arm® Corp.
7~ Device CMSIS compliant device header file
7~ StdDriver All peripheral driver header and source files

r— SampleCode

7~ ExampleCode  Source file of example code
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Date Revision Description

Jun. 21, 2019 1.00 1. WG KA.
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Important Notice
Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.
Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.
All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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