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DESTGN | Geneaat

1 KEYBOARD

] VOLUME AND BALANGE

b i oo 2] {522 5
b POWER CALCULATOR AND QSCTLLOSCOPE ]
Y VGACONTROL
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DESTGN | Kevsono

KEY SCANCODE ACTION

Up arrow EO75 Increase the volume
Down arrow E072 Decrease the volume

Left arrow EO6B Shift the balance to the left speaker
Right arrow E074 Shift the balance to the right speaker

k M 3A Toggle mute on the sound output /
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ESTGN | Votume & bauance

Volume
Control
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__X en=1 FIR FILTER
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x_en » + }
FSM run

raddr—— \
done |«—coeffaddr=N_order
Il

clk

v

4’ F '}\F

LP_coef | |BP_coeff BP_coeff
coeff{0) coeff{0) coeff(l)
coeff{1) -‘ coeff(1) coeff(1) -‘

sample_mem é@ é

acc j dacc ‘;‘_ acc

L 4
L

k4

»
8
=

y 1 y 2 y 3 y 4 y_en ]
Apollinaire Criquet, Johan Klassén, Henrik Lindgen, Nell Party, Omid Najafi



TSIUO3 - Final Presentation 25/10/2022

DESTGN | ik frcren

SIMULATION IN MODELSIM

+ ¢ ¥l Q00Q000000000000

+ ¢ ¥ 0000000000000000

+ ¢ ¥3 Q00Q000000000000

+ ¢ ¥4 0000000000000000
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DESTON | poviet Catcuaro
Calculation of the power Logarithmic selection
part of the power
16 powen 5
Sample ——¢ The goal is to —- The goal is to —-
DACen___¢ do the 3 transform the .
1 calculation of power into a 3
The goal Is to sent the power of the the power printable way
signals after each filter, in a way \ j \ /
that can be print

- /
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DESTGN | power Catcutaron

CALCULATION OF THE POWER ha'L‘Ji‘.iZ“f”S!m“ﬂTa:

16 E ; 0 T 2 { ] #
sample re ra — ~>—+ power
l\“—/ register
2M(-12)

P = x[n]-(1 —H)™

1l
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DESTGN | power Catcutaron

LOGARTTHMIC SCALE

The data load in a 31
. o|o|o0 1|0
first way
S . U
o|o]o 1lo|o| 30 A counter decrease
The first bit is to
1T|o0|l0 0 0 2
one

We take the 3 bits after to improve the display

1l
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DESTGN | oscrucoscore
0SCILLOSCOPE

The goal is to send where
to put the pixel of the

/ /ﬁ\ oscilloscope for each line
vent

—
Logarithmic selection 10 Register
16 Do a MSEB Take vent and hcount
Jample ——~ logarithmic 7 return the 7
DAC_en £
- 7 scale to amplepart | PlOCE Where to
! improve the 7 put the pixel

display on the : of the
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DESTGN | 0scrutoscont

actual index

next data load
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data 1

data 2

data 3

data 4

This data will be print if vent = 479

data 479

data 480

index 0

index 479
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DESTGN | vea controt

EONIRO[ PART : generate all the control

signals needed to use the VGA screen

[OLOR PART . decides and generates the
color code for each pixel

clk

rstn

Vs

e ——

vont

Enable_Sample

vol_level

bal_level —

Irsal

fragl,22 4 log_left

freql, 234 rem_left
freql,2,24 log_right
freql,2.24 rem_right
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pixelcountar

linecoumtar

Q==

clk hs_agen
rstn -9

blank_gen

rstn hent

ck ‘ oa ‘vcnt clk ‘hcnt‘

rstm wiCnt
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hsync

vga_blank

st
clk | ca

Ratio_frequen i E i

_Igﬁq oy Color_decider — Warnings RGE_gen
Ratio_frequancy E

right 1 vga_sync
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DESTGN | Vea Conttot

Ratio_frequency

-

reqql1 _log —
sample en - frequency1
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vent_freql

vent_freq2

vent_freq3

vent_freqd
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Convert power values into gauge
limits between colored area and the
rest of the gauge

volurme ——— ™,

Irsel

sample_en . vont_volume_right
clk volume_ratic

rstn

vont_volume_left

balance ; !

Irsel

sample_en balance_ratio
clk hont_balance_left

rstn —T'\ J -/

hont_balance_right

b
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DESTGN | veaConio

e Decides the color of the pixel
depending all the parameters
limits,

gauge warnings,

mute and oscilloscope
* |F statements

* Background picture store in
the SRAM

25/10/2022
vont — vent —
vont_vol_right —]
vent_wol_left —
vent_freql_left —
vent_freq2_left — vent_vol_right
vent_freq3_left — vent_vol_left cod
vent_freqd_left — vent_freql_left prxcode
vent_freq1_right — wn’;_;reqi_leg
_ - vent_freq3_le
vent_freq2_right — vent_freqd_left
vent_freq3_right — vent_freql._right
- - vcnt_freq2_right
vent_fregd_right — vent_freq3_right
ke — vent_fregd_right
hoount
rstn hsync
ce _/ \\ /
sram_ce
Sram_oe
addr 55”".}-;‘-‘—‘ higher_byte lower_byte
Sram
sram_ub
( SRAM )

Apollinaire Criquet, Johan Klassén, Henrik Lindgen, Nell Party, Omid Najafi



TSIUO3 — Final Presentation 25/10/2022

CHALLENGES & EXPERTENCES | ot

X HM[‘(ONSUMING (HR HH[R) . lot of adjustments needed to obtain the expected result

- [OMMUNI(AHON . different schedules that reduce the time together to talk about the

project
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CHALLENGES & EXPERTENCES | ereekrencs

X some problems just need TIME to be solved

XX

simulation TESTBENCHES are a very powerful and useful tool

A [y b

ORGANLZE the project well to make the integration of all individual parts smooth

writing some DESIGN SPECIFICATIONS before doing any code

have good COMMUNICATION to keep track of the advance in the project

I
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TIME SUMMARY

[TME SPEND ON THE PROJECT

Omid Najaki
Nell Party
Henrik Lindgen

Johan Klassén

Apollinaire Criquet

9

D

96 98 100 102 104 106 108 110 112 114
B Time spend on the project (in hours)
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USER MANUAL | funvcrzonaczies

Volume visualization

Sound in output with

a Ste reo o pt | on SYSTEM DESTGN PROJECT - GROUPL

FREQUENCTES

VOLUME

Frequencies analyses

W R
BNGE
| | e

0-B0i 100-1200H ~ 1300-4000% ~ %600-... M

Oscilloscope in the
background

| e

Balance visualization
Control the volume

and the balance

Mute option
|
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USER MANUAL | conmots
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Volume control : up arrow increase the volume and down arrow decrease the volume

Balance control : left arrow shifts the balance to the right and right arrow shifts the balance to the left

Mute control : turn off the sound on the speakers
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USER MANUAL | visuaczzarzon

SYSTEM DESTGN PROJECT - GROUP 1
FREQUENCES

VOLUME

eFT  RIGHT
BALANCE

0-150tz 100-12001  1800-4000H  %600- .1z
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Frequencies Analyses
Volume visualization

Balance visualization

An oscilloscope is visible on the background

)l



