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EMPOWERING YOUR IDEAS
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E7: mAREEILL




mZzeE
! e y
W L] :v e s i g
= = 3 » S
_ _ . L] : J‘% & \
| i 7] : |
DC/DC3: ik 2%
H-BRIDGE #£F) flow @ 33 flow 1 &3
FREs #hibh wHRHEAR HE b EZE]
10-FZB74PAB3BSM-L623F08 H-Bridge IGBT HS 650V 30A flow @
10-PZ074PAB30BSM-L623FB8Y H-Bridge IGBT HS 650V 30A flow @
10-FZB74PABS50SM-L624F08 H-Bridge IGBT HS 650V S50A flow @
10-PZ0B74PABSOSM-LB24FB8Y H-Bridge IGBT H5 650V 50A flow @
10-FZB74PAB75SM-L625F08 H-Bridge IGBT HS 650V 75A flow @
10-PZ074PAB75SM-LB25F0BBY H-Bridge IGBT HS 650V 75A flow @
10-FYD74PA10BSM-L583F08 H-Bridge IGBT H5 650V 100 A flow 1
10-FYD74PA1BBSMO1-L583F18 H-Bridge IGBT HS 650V 100 A flowl
10-PYD74PA100SMO1-L583F18Y H-Bridge IGBT HS 650V 100 A flow 1
RS #hih wWHRHEAR HE B EZE]
10-FZB74PAGBOCR-L622F68 H-Bridge Infineon CoolMOS™ CFD 650V 80 mQ flow @
10-PZB74PABBOCR-L622FB8Y H-Bridge Infineon CoolMOS™ CFD 650V 80 mQ flow @
10-FYD74PAB4BCR-L581F78 H-Bridge Infineon CoolMOS™ CFD 650V 42 mQ flow 1
10-PYDB74PAB4OCR-L581F78Y H-Bridge Infineon CoolMOS™ CFD 650V 42 mQ flow 1
10-FYB74PAB2BCR-L582F78 H-Bridge Infineon CoolMOS™ CFD 650V 20mQ flow1l
10-PYDB74PAB20BCR-L582F78Y H-Bridge Infineon CoolMOS™ CFD 650V 20mQ flow 1
10-PC094PBOB5SMEB1-LB37FBBY H-Bridge SiC MOSFET po Vv 65mQ flow @
10-PCBY4PBB35MED2-LE29F36Y H-Bridge SiC MOSFET po v 35mQ flow @
10-PC0BS4PBO17MEDR2-L620F36Y H-Bridge SiC MOSFET 9po Vv 17mQ flow @
10-PC124PAR4OMR-LB38F18Y H-Bridge SiC MOSFET 1200V 40 mQ flow @
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SIXPACK #73h

FRES T BREAR BE bl HE
10-PZ126PABBOME-MSB3IF18Y Sixpack SiC MOSFET 1200V 80 mQ flow @
10-PZ126PABBBMR-M3O0BSF28Y Sixpack SiC MOSFET 1200V 80 mQ flow 0
10-PYDBIGPAB3SME-L224F18Y Sixpack SiC MOSFET oo Vv 65mQ flow 1
10-PY126PAB2OME-L227F18Y Sixpack SiC MOSFET 1200V 20mQ flow 1
10-PY126PAB20MR-L227F28Y Sixpack SiC MOSFET 1200V 20mQ flow1l
10-FYB76PAB75SM-L224F58 Sixpack IGBT HS 650V 75A flow 1
10-PYB76PAB75SM-L224F58Y Sixpack IGBT HS 650V 75A flowl
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10-TY12NMB@30SM-L394L08 3xNPFC IGBT HS 650V 30A flowl
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NPFC - #GFh flow @ %32

FRES Hhh whHEA BE B ESE]
10-FZ07L.BA10BSMB1-L705L18 NPFC IGBT H5 650V 100A flow @
10-FZB7LBA10BSMB3-L705L08 NPFC IGBT H5 650V 100 A flow @
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SPFC #A#h flow 0 3%

FRiEs EZE wHEHEA HE B EZE]
10-FZB71SAB50SMB2-L524L18 SPFC IGBT HS 650V S50A flow @
10-FZ071SAB755501-L525L58 SPFC IGBT S5 650V 75A flow®
10-FZB71SAB75SMB2-L525L18 SPFC IGBT H5 650V 75A flow @
10-FZ071SA1006SMB2-L526L18 SPFC IGBT HS 650V 100 A flow @
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ANPFC #R3h flow 0 &3
RS EZE mREAR BE i ESES]
10-FZB7ANA75SM-LE28L0O8 ANPFC IGBT H5 650V 75A flow @
10-FZO7ANA1BBSM-LE29L08 ANPFC IGBT S5 650V 100 A flow @
10-FZB7ANA150SM-LE20L0O8 ANPFC IGBT H5 650V 150 A flow @
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With Highly Efficient Modules
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SUPERCHARGE
YOUR
STATIONARY
EV CHARGER

With Highly Efficient Modules

More and mare electric vehicle (EV] charging points are sprouting up along
highways, byways and driveways. As availability becomes less of an issue, EV
owners are starting to look closer at this equipment ‘s reliability and the ener-
gy costs associated with charging. Equipment vendors have to respond.

The commercial charger stations are connected directly to a public medium-
voltage distribution network via a low frequency transformer, which increases
power levels to 100 kW and beyond. In this case, more electrical power can
mean faster charging.

A stationary charger unit typically consists of the power electronics, control
circuitry, communication with the BMS [(battery management system),

and the user interface. Power electronics, in turn, consist of two parts, PFC
[power factor correction]) and the DC/DC converter.

USER INTERFACE COMMUNICATION WITH BMS
CONTROL CIRCUITRY

Ko, Koo, Ko, J J
f--—--1 = - = p--a T
Korps oo ! Korps oo ! Korps oo !
H:*:EEZ’H— BV sl
ol ol =L | ]
= i
’ B T B T o T 1K I

-

3 Phase Grid

Secundary Battery Management

-

POWER ELECTRONICS

Figure 1: Block diagram of stationary charger




THREE-PHASE

Power Factor Correction

The PFC shapes the charger ‘s input
current so that it is sinusoidal and in
phase with the grid voltage. Figure 2
depicts one phase of a three-phase
PFC circuit.

The ,A " in ANPFC stands for advanced,
indicating it is an improved variant of
the neutral boost PFC (NPFC].

Figure 2: Schematic of ANPFC

Two semiconductor switches, T13 and
T14, control the current. They may be
synchronized. T13 and T14 share a
common source connection, so this
variant requires just one gate driver
and one floating power supply.

The voltage between DC+ and GND may
range up to 400 V, and the sum output
voltage between BC+ and DC- up to 800 V.

ANPFC ‘s and SPFC ‘s switching and
static loss are equal, but ANPFC has
just one gate drive circuit (driver IC and
supply], so the module and system end
up costing less.

In fact, ANPC ‘s efficiency is 15 % higher
than that of the Viennarectifier, awell-
known and widely used option.

Three-Phase PFC Benchmark
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Figure 3: Efficiency Benchmark

l I NPFC (MOSFET + SiC diode) ‘

l B ANPFC [IGBT + Si diode] ‘




Cost Benchmark
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Figure 4: Cost Benchmark

DC/DC CONVERTER

The DC/DC converter provides galvanic
isolation and adjusts output voltage to
battery voltage, which is a function of
the state of charge (SOC).

An empty battery is charged in three
phases starting with constant current,
followed by constant power, and ending
with constant control of the battery
voltage. Resonant DC/DC converters
have been used for years in telecom
and server power supplies.

Zero voltage switching [ZVS] phase-
shifted power converters and LLC
resonant converters, for example, both
support zero voltage semiconductor

turn-on, which helps reduce switching
losses and electromagnetic interference
(EMI).

The LLC resonant converter retains the
advantage of ZVS turn-on even under
light loads, so efficiency is high under
these conditions. This is why engineers
have lately acquired a fondness for
LLC resonant converters in charging
applications.

If the main transformer has a ferrite core,
the core and winding work best at a
switching frequency of around 130 kHz.

Figure 5: DC/DC converter with double H-hridge




It is not easy to achieve this high switching frequency with 1200 V silicone
semiconductor switches at reasonable efficiency. Although 1200 V wide
band-gap SiC MOSFETs are an option, they are also far more expensive than a
standard silicon solution. The second option costs a lot less, which is
to use the midpoint of the PFC DC link, with its 400 V to DC+ and DC-, and
two serial connected half-bridges (H-bridge] with 650 V MOSFETs or fast switching
IGBTs. This double H-bridge configuration is shown in figure 5.

The chart below compares an LLC ‘s module efficiency at light and full load

to that of a single H-bridge with 1200 V SiC MOSFETs and to that of a double
H-bridge with 650 V MOSFETs and 650 V IGBTs.

LLC Benchmark at 110 kHz
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Figure 6: Efficiency Benchmark

The efficiency of the double H-bridge with 650 V fast-switching IGBTs is nearly
the same as that of the far mare expensive single H-bridge with 1200 V SiC
MOSFETs.
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Figure 7: Cost Benchmark




CHARGING STATIONS

Product Portfolio
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DC/DC CONVERTER
H-BRIDGE TOPOLOGY flow @ Housing flow 1 Housing
Part Number Topology Chip technology Voltage Current Housing
10-FZ074PAB30SM-L623F08 H-Bridge IGBT H5 650V 30A flow @
10-PZ0@74PAB30SM-LE23FB8Y H-Bridge IGBT HS 650V 30A flow @
10-FZ@74PAB50SM-L624F08 H-Bridge IGBT H5 650V SOA flow @
10-PZ074PABSOSM-LB24FB8Y H-Bridge IGBT H5 650V S0A flow @
10-FZ@74PAB75SM-LB25F08 H-Bridge IGBT HS 650V 75A flow @
10-PZ0@74PAB75SM-LB25FB8Y H-Bridge IGBT H5 650V 75A flow @
10-FY@74PA100BSM-L583F08 H-Bridge IGBT H5 650V 100 A flow 1
10-FYQ74PA10BSMO1-L583F18 H-Bridge IGBT HS 650V 100 A flow 1
10-PYQ74PA10BSMO1-L583F18Y H-Bridge IGBT H5 650V 100 A flow 1
Part Number Topology Chip technology Voltage Resistance Housing
10-FZ074PABBBCR-LB22F68 H-Bridge Infineon CoolMOS™ CFD 650V 80 mQ flow @
10-PZB74PABBOCR-L622F68Y H-Bridge Infineon CoolMOS™ CFD 650V 80 mQ flow @
10-FY@74PAB4OCR-L581F78 H-Bridge Infineon CoolMOS™ CFD 650V 40 mQ flow 1
10-PYD74PAB4BCR-L581F78Y H-Bridge Infineon CoolMOS™ CFD 650V 40 mQ flow1
10-FYB74PAB2BCR-L582F78 H-Bridge Infineon CoolMOS™ CFD 650V 20 mQ flow 1
10-PYQ74PAB2BCR-L582F78Y H-Bridge Infineon CoolMOS™ CFD 650V 20mQ flow 1
10-PC094PBO6SMED1-LB37FBBY H-Bridge SiC MOSFET 9oV 65mQ flow @
10-PCO94PBB35MEB2-LB29F3BY H-Bridge SiC MOSFET ooV 35mQ flow @
10-PCO94PBO17MEDB2-LB2BF3BY H-Bridge SiC MOSFET ooV 17mQ flow 0
10-PC124PAB4BMR-LB38BF18Y H-Bridge SiC MOSFET 1200V 40 mQ flow @
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SIXPACK TOPOLOGY
Part Number Topology Chip technology Voltage Resistance Housing
10-PZ126PABBOME-MIBIF18Y Sixpack SiC MOSFET 1200V 80 mQ flow @
10-PZ126PABBBMR-MI0B9F28Y Sixpack SiC MOSFET 1200V 80 mQ flow @
10-PYB9BPAB3SME-L224F18Y Sixpack SiC MOSFET 00V 65mQ flow 1
10-PY12B6PAB2OME-L227F18Y Sixpack SiC MOSFET 1200V 20mQ flow 1
10-PY12BPAB2BMR-L227F28Y Sixpack SiC MOSFET 1200V 20mQ flow 1
10-FYO76PAB75SM-L224F58 Sixpack IGBT HS 650V 75A flow 1
10-PYQ76PAB75SM-L224F58Y Sixpack IGBT H5 650V 75A flow 1
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THREE-PHASE PFC <
TOPOLOGIES
3xNPFC TOPOLOGY flow 1 Housing
Part Number Topology Chip technology Voltage Current Housing
10-TY12NMBB30BSM-L394L08 3xNPFC IGBT H5 650V 30A flow 1
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NPFC - TOPOLOGY flow B Housing
Part Number Topology Chip technology Voltage Current Housing
10-FZ@7LBA10BSMO1-L705L18 NPFC IGBT H5 650V 100A flow @
10-FZ07LBA100SMB3-L705L08 NPFC IGBT H5 650V 100 A flow @
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SPFC - TOPOLOGY flow @ Housing
Part Number Topology Chip technology Voltage Current Housing
10-FZB71SAB50SMB2-L524L18 SPFC IGBT HS 650V S0A flow @
10-FZ@71SAB75S501-L525L58 SPFC IGBT S5 650V 75A flow @
10-FZB71SAB75SMB2-1525L18 SPFC IGBT H5 650V 75A flow @
10-FZD71SA100SMB2-1526L18 SPFC IGBT H5 650V 100 A flow @
A
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ANPFC - TOPOLOGY flow @ Housing
Part Number Topology Chip technology Voltage Current Housing
10-FZB7ANA75SM-LE28L08 ANPFC IGBT H5 650V 75A flow @
10-FZB7ANALBBSM-LE29L08 ANPFC IGBT S5 650V 100 A flow @
10-FZO7ANA1S0SM-LE20L0O8 ANPFC IGBT HS 650V 150 A flow @
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