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Analysis of An Isolated DC-DC Full bridge Converter for EVSE
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Abstract

This research presents the study and analysis of an isolated
DC-DC full-bridge converter for application in electric vehicle
supply equipment (EVSE), employing the Phase-Shifted Full
Bridge (PSFB) control technique. The objective is to establish a
fundamental understanding that can support the future
development of a power module prototype. The circuit was
designed and simulated using the PSIM program to evaluate its
operating characteristics. The simulation results indicate that,
under no-load conditions, a phase shift of d = 90° produces an
output voltage of approximately V,,, =400V, which is
consistent with the design specification. Under load conditions,
increasing the phase shift leads to a reduction in both output
voltage and current, while at d = 0° the circuit delivers V,,,; =
400V, I,,,; = 50A. These results demonstrate the fundamental
behavior of the PSFB-controlled full-bridge converter and
provide a useful guideline for future extension toward closed-
loop control, where the phase shift can be adaptively regulated
according to the voltage and current requirements of the load.
Isolated DC-DC Converters,
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1. uni
aunsalvelndmsveueudlnii (Electric vehicle supply
equipment - EVSE) finruAunisatgloulninainumnasaelnly

aondluinlugaeusudlnii (Electric Vehicle - EV) iiieliAnn1s
15auumnes ldogsuasafonariuszdnsam [1] dwmsu
druusznounigluves EVSE i drdai Trendsauesnyiliiu
wumned ide tesluga (Power module) & svimtinfiuvas
wa i1 nurdsgliinszuaadu Wdunsyuanss i
unzALd M UNTISILUAMEI Y LB [2 - 3]

Tnowaeslugadsznaudiviasulaimadsuliiivieneu
nofwned Falmiiudatssunaznszualnildmnzautuay
Foenisvesuunaed luinay LﬂUfﬂiLLUa\‘l‘Mﬂﬂi“LLﬁﬁ’ﬁ‘UL‘Uu
NITUARNT MsaLLanLLsamuﬂivLLamq‘lwawu‘mamaa wenand
wneslugadisnlufinsesmunuuagszuuiasiuma q welinis
Pendruiivszanianiazlasnde lngUssinnaeinauliesines
Tuszuu EVSE Yngnesnwuuliiduuendunislnila (Electrical
Isolation) 194 Flyback, Forward, Push-Pull uag Full Bridge 1{usiu
Tnsusniuszninailsszuuangluiuagilasnsud auannsgiu IEC
61851-1 Wietlosusunsennlnih dnsesuazifinaudiiete
Tifuszuy EVSE (4] Fefimnudrdnlusuaudasndeserldon
WaEN15Y9UTBITLUUNITIANITUUALASS (Battery Management
System-BMS) anelusa [5]

PnmsAng MU Flyback Converter fllassa$nadne 1audau
Yfon uiileldidaluigs nioudasesfudiundsny Saadly
winufeuvafivzdivwalvg vildlngdndiinezegussuu
60W [6] d2u Forward Converter @9n1Una91UlnURTIVUE AT AT
hnszua wﬂmﬂsvawﬁmwLLa“mimmmLimummﬂ Flyback
foaldr9assidnauuusinan 3 mmmm%waummu WMNNEAUTEUU
¥AUNANS (~200W) [7] veuzdl Push-Pull Converter 5033urindadn
nanafiags (~500W) limsfeuvamanaunadnliusafuaioanasiilay
lidesinsasmunududou uifeseenuuuliannasiotesiunis
Susvesiowas [8], [9] ust Full Bridge Converter flUsz@ngnn
49 (>90%) UsaFuANATELYBINIUTANDTANINULUY Push-Pull
Converter 4l 93910150389 Bus I URAz nTzRal i UaTada
wnndmilada [9], [10] wangRusuidsgs 1wy Tugasnelnlug
gudliin wavsvuundenuuasenfing [udu

Lﬁ'aﬁmsmmnmwﬁ%w DC Fast Charging & sndsaud
EVSE azadaiitewda EV ffaus 50KW — 500kW [11], [12] Taelu
EVSE 9¢] Power Module waneaL#i oa$1andsau 49 Power
Module 1 §7 axiidaus 20kW — 50kW uariiuswiuvioonesisas
faust 50V — 1000V Ltesosiununmed BV vianewin [13] Tutagdy
usaduveILUMme3 EV axagi 400V [14] Fnhlimeslugassdos
ahmmﬁumaaﬂazﬁ 400V %391NN77 ﬁuagﬁwﬁmmaummmaé
#2995 Full Bridge Converter iuzagadedmsunisldanuiid
uwseiugauazidslniigs
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wonduluweslugavesszuy EVSE danuddgidusgiauin
Frfusitedifngussasdiiieofinwuasiinseidd-Adnoues
woswuuuenfumsliillaglilusunsu PsIM Aldamilusumiies
Bidnwsetindetaunsvans [15] dauil 2 aveduenquiiiiiieades
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2.2 n15A7UAN Full Bridge Converter

fF-ATmounesinesuuuneniu deuld MOSFET uaz IGBT tJu
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(Switching Control) A28 g 41U 29U T2 10kHz - 1MHz
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dmsun1smrunualngluieas Full Bridge Converter 9g1%
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daLau [20]
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