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AHHoTanus. PazpaboTana Moiesb MOBBIMIAIOIIET0 PeoOpa30oBaTessl IOCTOSHHOTO HAIPSKEHUS
B MporpaMMHON cpene MoaenupoBanus Matlab Simulink. B pesynaprare monmenmpoBaHms
MOJTYYeHbI BPEMEHHBIC 3aBUCHMOCTH JJICKTPOMATHUTHBIX BEJIHYHH, ONPECISIONINX PEKHMBI
paboTs! mpeobpaszoBarens. PazpaboTaHHas MoJiesb O3BOISIET IPOEKTHPOBATh IPe0Opa3oBaTeIn
[IOCTOSTHHOT'O HANpsHKEHUs ¢ TpeOyeMbIMU NTapaMeTpaMHu.
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Abstract. A model of a DC step-up converter has been developed in the Matlab Simulink
simulation software environment. As a result of the simulation, the time dependences of the
electromagnetic quantities determining the operating modes of the converter are obtained. The
developed model makes it possible to design DC voltage converters with the required parameters.
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[IpeobOpazoBarenu MOCTOSHHOTO HAIPSKEHUS, KaK OTACIbHBINA KJIacC AJIEKTPOTEXHUUYECKHUX
YCTPOMCTB, UCTIONB3YIOTCS JAJIsl IOCTPOCHHSI CUCTEM BTOPHYHOTO JIEKTponuTaHus yxe 6onee 30
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net [1]. Ha nacrosmmii MOMEHT pa3pab0TaHO M BHEIPEHO B MPAKTHUKY AJIEKTPOTEXHUUYECKUX
pacueToB 0oJiee COTHU Pa3TUYHBIX BapUAaHTOB CXEM TaKUX mpeobpazoBateneil. OqHaKo, B cpee
Matlab Simulink monenu JaHHOTO Kjacca YCTPOWCTB HMCCIIEOBAaHbI, HA B3IUIAJ aBTOPOB, HE
JIOCTATOYHO IOJIHO.

Ha pucynke 1 mnpuBeneHa onHa u3 0a30BBIX CXEM- MOBBIIIAIOIIMNA PeoOpazoBaTeb
MMOCTOAHHOI'O HAITPAKCHHA. I[aHHaSI KOH(bI/II‘ypaI_II/ISI MOKCT IIPUMCHSATBHCA KaK IIPpHU MaJiblX, TaK U
CpPEeIHUX MOIIHOCTSIX HAarpy3KH: OT A€CATKOB BarT 10 eAMHMII KUITOBATT.
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Pucynox 1 — Cxema MOBBIIIAOMIIETO TPeoOpa30oBaTens MOCTOSHHOTO HATIPSDKEHUS

JlaHHOM cXeMe COOTBETCTBYET MO/JIENb, IPUBEACHHAs HA PUCYHKE 2.
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CHeTema yOpaEneHRd Lase

Pucynox 2 — Mopenb npeoOpa3zoBareis B cpeae Matlab Simulink

Pacuer mapamerpoB npeoOpa3oBarelns, Kak yxe ObIO CKa3aHO, MOKHO OCYIIECTBIISITH 10
M3BECTHBIM METOAUKaM [2]:

BriOupaem vactoTy nmpeobpa3oBaHus f, U IPUHUMAEM 7., = 0,92

OmnpenensieM MHHUMAllbHOC, HOMHWHAIFHOE W MaKCHUMallbHOE 3HAYCHUS OTHOCHTEIHHOM
I[J'II/ITCJ'ILHOCTI/I OTKPBITOTO COCTOSIHUS TPAH3UCTOPA:

Un+AUn 1 454225 |
Ymin = _( Un— AUH) Ymin = 0,?( - 2574 25, 74) = 0,865
1
Ynom = _(1 - _): Ynom = O,E( 257, 4) 0 897
Un—AUn 45-225 |
Ymax = _( UH+AUH) Ymax = OE( - 257,4+25,74) =0923
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W3 ycnoBus obecrieyeHus pexuMa HEMPEPHIBHOCTH TOKOB OMNpEIENieM MHUHUMAaIbHYIO
WHIYKTUBHOCTb JPOCCETIS:

L. (Un_AUn)Ymax (1_Vmax )
b N 2IHmin f;1

Lyin = 2,176° 10-5 T
(45 — 2,25) - 0,923 - (1 — 0,923)

Lmin = = 21,76 wmx['H
mn 2 - 3,497 - 20000
OrmpenensieM cpeTHUNA, MUHUMAJIbHBIA U MAaKCUMAJIbHBIA TOK JPOCCES:
— Iymax — 3,885 —
Ich - (A~Vmax )5 ILCp - —(1_0‘923) - 50,351(14)
Uymin Ymax 42,750,923

fomin = liep ==, 27— limin = 50,351 = o 0520000 =~ >03°(4)
ILmax = ZILCp - ILmin ILmax = 2 . 50,351 - 5,035 = 95,667(A)

EMkocTh KOHIEHCAaTOpA:!
Un—AUn-y-(1-v) _ 45-2,25-0,897-(1-0,897)

= = = 0,011 ®
(Un+AUn)-0,01-ff Lynin (45+2,25)-0,01-20000-20000-2,176-10~5
Koaddunuent crabunmuzanuu
__ AUn-Un
Ny
257

k = - 0 5

M 45.25,74 ’
Koaddunment mupotHo-uMiynbcHoit mogyssiuu (LLIM):
O Kk Un

shim™ (Vnom-Ymin )KCM AUn-Un

Kenin= (0,897-0,865) 0,5 ———— = 0,00123

2,25-257,4
ComnpoTuBIICHNE HATPY3KH:
Un
R,=—
1%7 4
2
Ri==—"==66,225(0m
" 3885 ’ (Om)

IIpenBapuTenbHas HAaCTPOMKA IapaMEeTPOB MOJENIH MOXKET OCYIIECTBIATBCS HAa OCHOBE
IIPUBEICHHOTO BBIIIE TUIIOBOIO pacyera. B Xome uccieoBaHHsS MOJEIN IapaMeTphbl CXEMBbI
KOPPEKTUPYIOTCS B COOTBETCTBUU C MOJIYYEHHBIMU pe3ybTaTaMU MOJETNpoBaHus [3].

HcxonHble mapaMeTpbl OCHOBHBIX 0JIOKOB MOJIENIM IPUBEICHBI Ha pUCYHKaxX 3 — 7.
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Mosfet (mask) (link) -

MOSFET and internal diode in parallel with a series RC
snubber circuit. When a gate signal is applied the MOSFET
conducts and acts as a resistance (Ron) in both directions. If
the gate signal falls to zero when current is negative, current
is transferred to the antiparallel diode.

For most applications, Lon should be set to zero.

Parameters
FET resistance Ron (Ohms) :
[11e-3

internal diode inductance Lon (H) :
[4.5e-9

Internal diode resistance Rd (Ohms) :
|.001

Internal diode forward voltage Vf (V) :
1

Initial current Ic (A) :
lo

Snubber resistance Rs (Ohms) :
lo.47

Snubber capacitance Cs (F) :

[1e-7 =

OK | Cancel |

-~ Diode (mask) (link) -

Implements a diode in parallel with a series RC snubber
circuit.

In on-state the Diode model has an internal resistance (Ron)
and inductance (Lon).

For most applications the internal inductance should be set
to zero.

The Diode impedance is infinite in off-state mode.

~Parameters

Resistance Ron (Ohms) :
[o.01

Inductance Lon (H) :
|3.5e-9

Forward voltage Vf (V) :
0.85

Initial current TIc (A) :
o

Snubber resistance Rs (Ohms) :
5.1

Snubber capacitance Cs (F) :
[220e-9

¥ Show measurement port

Help | Apply |I

crce |

Help | Apply

Pucynok 3 —bnok HacTpoiKH TpaH3UCTOpa

Series RLC Branch (mask) (link)

Implements a series branch of RLC elements.
Use the 'Branch type' parameter to add or remove elements
from the branch.

Parameters

Branch type: -]

Resistance (Ohms):
[1.125

Measurements |None j

cove |

Help | Apply |I

Pucynok 5 — biok HacTpoHKH NpUEMHHUKA

Pucynox 4 — bnok HacTpolKHU AHOAA

Series RLC Branch (mask) (link)

Implements a series branch of RLC elements.
Use the 'Branch type' parameter to add or remove elements
from the branch.

Parameters
Branch type:
Capacitance (F):

[0.068

[~ Set the initial capacitor voltage

Measurements INone j

care |

Pucynox 6 — biiok HacTpoWKHM KOHIEHCATOPA

Help | Apply |
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x
Series RLC Branch (mask) (link)

Implements a series branch of RLC elements.
Use the 'Branch type' parameter to add or remove elements
from the branch.

Parameters

Branch type: -
Resistance (Ohms):
4.354e-3

Inductance (H):
|7e-6

[ Set the initial inductor current

Measurements |None j

Cancel ‘ Help ‘ Apply ‘I

Pucynox 7 — biiok HaCTPOWKYU MHYKTUBHOI'O JPOCCEIS

ITomumo PaCCMOTPCHHBIX 0JI0KOB cxema COACPIKUT B CBOEM COCTABC CUCTEMY YIPABJICHUA
nogadyv HMMITYJIbCOB Ha TPAH3UCTOP, KOTOpass MOXCET PCAIM30BBIBATL PA3JIMYHBIC AJITOPHTMBI

yIpaBieHus: paboTel mpeoOpa3oBarens. [logmporpamma cHCTeMbl yNpaBieHHs HpUBEJCHA Ha
pucyHke 8.
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Pucynox 8 — Biiok, peanu3yromuii GyHKIIUA CUCTEMBI YIPABICHUS

IIpencraBnenHass MOJENb IO3BOJISIET PACCMOTPETh JJIEKTPOMATHUTHBIE IPOLIECCHI B
npeoOpa3oBarenie Ha dTale MPOEKTUPOBAHHUS C BBICOKMM YPOBHEM TOYHOCTH Kak B
YCTaHOBUBIIUXCS, TAK U B IEPEXOJHBIX IIPOLIECCAX.

B kadecTBe pe3ysnbTaTOB MOJEIMPOBAHMS Ha pUCYHKaX 9 u 10 mpuBeneHbl BpeMEHHBIE
3aBUCHMOCTH HAIPSHKEHUS HA HAIPY3KE U TOKA MHIAYKTHUBHOT'O JIPOCCEIIA.
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Pucynox 9 — BbIxoiHOE HalpsbKEHUE MPE00Pa30BaTelisi B yCTAHOBUBILIEMCS PEXKUME PabOThI

| |
L wE O3 [ [

Pucynox 10 — Tok HHAYKTHBHOTO JPOCCEIIS B YCTAHOBUBIIEMCSI pEXKHME pabOThI
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