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Single Phase Seven Levels Cascaded inverter
Driven in real time using
( DS1104 — Dspace ) platform

Dr. Ziad Al Sakka"

Abstract

Multi level inverters can be used to build better voltage wave shape, making use of serial and parallel
connection of electronic elements, to reach the needed high voltages and powers.

So they are used in high voltage, and high power applications .

In this paper, a design and implementation for a single phase, seven levels laboratory type cascaded
inverter, using (Matlab/Simulink) program for modeling and simulation , and data acquisition and
control (DSPACE -DS1104 Platform), with its monitoring and control program (Control-Desk).

A computer model for a single phase seven levels cascaded inverter was designed, consisted of power
circuit and drive pulses circuit, and the results of modeling and simulation was recorded,

Then, the same drive pulses circuit was implemented to drive a real power circuit, which was
implemented and developed with all needed drive and insulation circuit, to implement a laboratory type,
single phase, seven levels cascaded inverter, driven by DS1104 system ,and running in real time through
(DSP processors).

The real results were saved ,and compared with simulation results.

Key words: Control in real time , Matlab/Simulink program, DSP processors, (DSPACE-DS1104)
platform with (Control Desk) program, Electronic Inverters
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Geladl 8 dnnally 3aasal) ciliaill 3)ly Jua s &5 =
Ly ellyy DS1104 HUail Lpad)ll z5laall ) (23) 4,
.(43) Jsal

outl | MASTER BIT OUT
DE1104BIT_OUT_CO

Qut2 | MASTERBIT OUT
DE1104BIT_OUT_CA

out3 | MASTERBIT OUT
DE1104BIT_OUT_CE

Cutd - MASTERBIT OUT
Subsydemd DS1104BIT_OUT_CT

Js¥) ual) 3ald ciliasi Juags —(43-a) Jsdll

Outs p| MASTER BIT OUT
DSMO04BIT_OUT_C2

Oute [ MASTER BIT OUT
DS104BIT_OUT_C3

Qutr P MASTER BIT OUT
DSMD4BIT_OUT_C8

Outs [ MASTER BIT OUT
Subsidemd DS104BIT_OUT_C9

A uaal) 5aLE ciliagi Juua gim (43-b) Jsd)
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(48)JSal ¢(50HZ) 225 xie gl (K& .model_private.h

. - B L A el il (46) S

10ms Y1SLF 349ms ras:Vi ‘ <.
20%8 164V M“ \
-
- —————————
MATLAB - Simulink —— C code S-functions
model .mdl

Real-Time Workshop

Y

Real-Time Workshop buid

system.tmf

Target L
C:Lifla%ugfiwmmm: E:’n%:;ﬂge
© System target file Compiler
o Function library x Zg:"
. I3 % model _private.h
(50HZ) a3l xie z Al g (48) sl
Run-time interface | pae model .mk
:25Hz a5 aie Jaadl —2-7-5 cupper les

model .exe

e g B ey LA adie 2050 Coal s 235 Down]oadtota;gethmm
23,3 25 sl U S .yl de e JSA R s |
-(49) J<all 4wy (25H2) @ LATY maliyll £ Uil ABKSAY Jalall (126) Jsid)

‘ sz (siall sl
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® Block target files |
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(A7) IS0 ¢(SPL07) 20l el ol
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A(50) 0S8 canlall e (KA paan,

™

asure time: 11.51.37

Measus e 10/03/2020

CH1: 100 000W/DIVDC  TBA 10ms TR CHI+LF PT 25
]

LN L
LN Sk N

Measure
leasurs

30 Uoual) gralipal) e pdiiecal) acdyfi(47) Jel
ddlise laag die #dsall Jaa Judd &5 aal
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Measure time: 13:56.46
Measure date: 24/06/2020

CH1:100.000V/DIVDC  TBA: 10 ms TR: CH1+LF PT: 25

CHI: Cursorl: -224.000V  Cursor II: -224,000\Diff. I-II: 0000V
CHII Cursorl.Off  Cursor II: Off Diff. I-II: Off
dt 50.000 ms. 1/dt: 20.000 Hz

(50/3Hz) a3l sie z Al jigi (53) Jsad

112.5Hz 248 L Jaad) —4-7-5
.(54) dS.:d\ .(80 mS) SPAEN] Jjﬂ\)

Measure date: 24/06/2020
CH1: 100.000V/DIVDC  TB A 10ms TR: CH1+LF PT: 25

II: -244,0000V
HI: Off

(12.5Hz) 23 sie Al Jiss (54)Jsal
:75HZ 24 s Jasll —5-7-5
JAN ¢(13.33MS) 25as Adlall sk b el
.(55)

Measure time: 14:08.35
Measure date. 24/06/2020

CH1:100.000V/DIVDC  TBA:10ms TR CH1+LF PT: 25
I

CHI
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v Al dnsall JUae jue (andas Lilgla il
:JEY) e Ulasd adsae ) (25 Hz) 225l

L alig 2.5Volts p—aall Jltaa -1-2-7-5
ad B alidlly golall jund) Juuo Adlaila (G
«(160 Volts) M= AI(167 Volts) o AN siss
L(51)Jsa

Measure time: 14:25:14
Measure date. 24/06/2020
CH1:100.000V/DIVDC  TB A 10ms TR CHI+LF FT 25

I
S| Gursor |- 228,000V Cursor |: 8000V Dif. |l -236 0000V
i

CH I Cursor | ursor II: Oft I Off
dt: 50.000 ms. 1/dt: 20.000 Hz

2.5V s «(25Hz) 2455 Al Jiss (51) Jed

s Li5a) Balig 2 Volts gasal) JUae —2-2-7-5
A Jigs dad (alidlly (gelall pual) Jas ddhaia
.(52)Js4 <(100 Volts) ¢ il )

Measure time: 14 26:59
Measure date: 24/06/2020
CH1100.000V/DIV DG TB A 10ms TR CH1+LF FT: 25

CHII

CH1 - Cursor|: 232000V Cursor I BODDV  Diff. 1Il: -240 0000V
CH . Cursor | Off Cursor Il Off Diff. I-Il: Off
dt 50000 ms 1/dt 20000 Hz

2V Uas ((25H2) 335 gAY jigi (52) Je

:50/3Hz 235 die Jaad) —3-7-5
&5 Alladl oda 45 ¢(50/3HZ) 2258 xie sl IS
((53) Sl ((3V) dad Y aapell Jlas s2le)
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:(100Hz) 245 die Janl) —6-7-5

A(56)JSEN ¢(10 MS)asany Aall o2 & gally

Measure time: 14:14.30
Measure date: 24/06/2020
CH1: 100.000V/DIVDC  TBA 5ms TR CHI+LF FT. 25
] .

M'“ "mH lmﬂ fml ﬂ

or } 8,000V Cursor ” 2,000V

(100Hz) 23 die g Al jigi (56)Jsl
:(125Hz) 115 e Jaal) -7-8-5

((57) S5 (8 MS) 2sams Aall o2 i sl

Measure time: 14:17:18
Measure date: 24/06/2020
CH1:100.000V/DIVDC  TBA: 5ms TR: CHI+LF PT. 25

l
I
I
I
I
CH I I
I
I
|

| |
AL

CH I : Curser|: 168.000V  Cursor II: -72.000V Diff. |-II: 240.0000V
CH 1L Cursor I: Off Cursor II: Off Diff. I-II: Off
dt: 25.000 ms 1/dt 40.000 Hz

.(125Hz) a3l sie z Al jigi (57) Jsdl
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