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OptiMOS™ 800V-900V CoolMOS™
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B

™
150V OPTIMOS 1200V SiC diode thinQ!™

Source: Prof. Burger, ,,Modulintegrierte Elektronik — eine Ubersicht“, Bad Staffelstein 2010
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A\

p-Inverter Demo-board

Fix freq.
Boost
Ve / LLC Inverter
; 100KHzZ 110KHzZ 50KHz

i

Operation voltage range: 22Vdc ™ 45Vdc

Input Voltage MPPT voltage range: 25V ™~ 36V
Solar panel open circuit voltage: 55V

Nominal output voltage 230Vac/ 211Vac ~ 264Vac

Nominal frequency range 49.5Hz ™ 50.5Hz

Nominal output power 200W

Dimension 250mm * 175mm * 30mm

Cooling Natural convection, no fan

2014-07-28 Copyright © Infineon Technologies AG 2014. All rights reserved. Page 5
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MPPT voltage amplification inverter
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— | e Y EMI filter [ ©
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panel —T ° B — T Surge 220V
|_ ‘W protection .
= = - — —
IREIIR RAIR
M —
control unit
Aies corl;:;gbr Driver & MCU

AUX supply




EENARR/BitS UL —
AL BT ) Dl ] 1) TAERL At (infineon

DC/AC stage
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PWM .
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X

ANV
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|

2
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Current (A)

Power (W)
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MPPT Boost
input Cap.

MPPT Boost
inductor

AUX flyback
transformer

Resonant L

MPPT Boost
output Cap.
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Inverter
output L
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LLC rectifier
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LLC controller
ICE2HS01G

LLC primary MOSFET i e Sy T e L 2 ' e
A e B By pass MPPT
2S5 -D28100NS = A= T i b et il MPPT boost e P-MOSFET

MOSFET
BSCO60N10NS SPB80OPO6P
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CF

o
-

AUX controller+MOS
ICE2QR2280G
= e
MCU for inverter control
and MPPT calculation

MOSFET
(50kHZ)
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20~36Vin/45Vout MPPT Boost Cinfineon
(ESIINARAES

Efficiency vs. Input voltage .
Efficiency vs. Load

100 100
— ﬂ_'-',l'I.‘p 99 " - .
g 99 )
— =
g a8 C gg
9 o8 g
= £ 98
97
a7
15 20 25 30 35 a0 ¥ _ _ _
10% 20% 30% 50% 75% 100%
Input voltage (Vdc) load (%)
BSCOTON10NS3| Vout(V) [Iout(A)|Vin(V) | Iin(A) | EFF(%) |Load (%)
45.165 | 0.460 | 36.005 | 0.5930 | 97.31 | 10%
, — 15.113 | 0.920 | 35.996 | 1. 1707 | 98.49 | 20%
BSCOTONLONS3 | Vout(V) | Tout(A) | Vin(V) | Iin(A) | EfE(%) o T e o T s T o
..‘._ '-_ll,‘.'-_l f i :f‘. - s i B 0 L E i . LT ]
f'Ig'E iggg fgfg 18':}'1”5;99 gpgg 45.178 | 2.300 | 36.008 | 2.9110 | 99.13 | 30%
= e o 15.223 | 3.450 | 36.003 | 4.3675 | 99.22 | 7%
45,089 | 4.600 | 30.003 | 6.9891 | 68.91 45.154 | 4.600 | 36.001 | 5.8164 | 99.19 | 100%
45, 202 4. 600 36. 000 2.8233 84, 18




45Vin/360Vout Full-bridge LLC dc-dc Stage

BRI G AR

Efficiency vs. Load

09
— -
=
S g7
., /
2 gp
a /
G g5
= /
o
03
10% 2 0% 30% 50% 75% 100%
Load (%)
Vout(Vv) | Iout(mAa) | vin(V) Tin(A) EFf(%)
360.27 55.582 40.015 0.5318 94.100
3a0.82 111.500 44,238 0.9440 O5.338
359.73 167.290 | 44.354 1.3901 97.604
359.76 | 280.600 | 44.706 2.2980 98.262
359,79 419,320 44 886 3.4140 08.451
359,82 LLE.8340 45,022 4.5390 08.398

(infineon

B LLC input voltage is fixed by MPPT stage and this is 45V

2014-07-28
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Inverter Stage

BRI G AR

Pout(W)
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150

175

200
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96.46
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a7.40
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O7.93

98.00

W
W

Efficiency vs. Ouput AC power
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B The total efficiency of the demo is around 93.7%
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300W K FHEEMA 25 -
OPTIMOS3™ 60V/3.1m, 8% 130kHz

2014-07-28

Efficiency
e o
[Le] o
5] wo =

=]
w
~J

=]
[1e]
53]

0,95

E; L — s
Q, Q,
V. e o A
= = AQ, == C, = AQ, Vi

. o
Q1. .Q4:
60V / 3.1m
BSCO31NOGNS3

N L 57
v A
Boost Buck

Buck converter

buck F“r,t, X boosg EAE S Jﬁfé @j?’f} TR

0bs |

99 40/,9

Current [A] Current [A]

— =Input 15¥ = - =Input 21V ===-Input 29V — =Input 31V = - =Input 39V ===-Input 45V
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FE=FIANFEDEIEAT T, 20 AR =P AR BHBEDL AL a5 J7 28 K iyt D)% .

is [EER
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: After_ 1 min : After_15 min
MPP tracker sha:tlrr;ggof ! Shi?r'?r?ggf e diagonal shadow Shai'rr;gg()f L shascti;?r?ggf 2 diagonal shadow
. v v v v v v
Infineon

99,9 % 99,9 % 99,9 % 99,8 % 99,9 % 99,8 %

Tracker A X I v X X v
38,6 % 80,8 % 99,8 % 38,4 % 82,9 % 99.6 %

Tracker B X X v v X v
acke 33,2 % 14,7 % 94,3 % 99,7 % 82.2 % 99,9%

X .. off global mpp
X .. off global mpp

MARETR 58 Kk 300WAPH BE YL /7 Fe e = MG IR A AT N fE LASE PR i KD
ﬁ%ﬁg H ﬁsﬁg%ﬂmk A/BAEIE Tl / JURR 6 RS AT a2 an HE A BH 8 FRLIBAR S B fE 32
/N * % I s
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Mpp Persistence: m:

Mon Aug 26 11:55:00 CEST 2013

5,36

7<

Channel: u:

Mpp%: 99,85

Watts
106,2

84 986

N

L L T T
9,63 14,44 18,26 24,07

AL

38,89 337 Volts

I-V Curve
URL: 192.168.0.189

17.2661V
cc

PV Curve

6.1434 A
106,07 W

Table
EINSTRING

K
Hgl

2014-07-28

VMpp: 17,449V

IMpp: 6,088 A

Voc: 33,7V Isc: 6,7 A

300witBEl e e 7 K RE
SE R 55 K B 2 50 HY

Change Values

Change Mode

Change View

EXTE

FF: 0,268

AR P s BRSPS E RS B S = AR P I

Mpp Persistence: m:

Mon Aug 26 11:53:12 CEST 2013

(Infmeon

Channel: n:

Mpp%e: 99,92

URL: 192.168.0.189

9.5351V
cc

Amps Watts
5,25 : ﬁsa,us
1.
3,75 : : 53,63
24 :: ¥ :: 0242
1,25 : : 1,21

n__,., 11—+ 0
0 4,81 9,63 1444 1926 24,07 28,89 33,7 Volts

I-V Curve PV Curve

5.8742 A
56,01 W

On | Off

Change Values

Table
ZWEIN

VMpp: 9,503 V
Voc: 33,7V
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03
~

New generation of OptiMOS™ 40V — Il [& {5/ P11 Rpgony

Bestin Class Products Bcurrent generation 40V
ONew OptiMOS 40V
1.8
1.6
‘ SuperS0O8
1.4

1.2

RDS(on)max [mOhm]
o
oo

Set date Copyright © Infineon Technologies 2010. All rights reserved. Page 22



OptiMOS™5-40V

P L Gfineon

FOM

[ma*nc] fh R B R % H (FOM)

54%

BSCO16N04LS G

\27%

m New Generation Optimos 40V

FOM (Qg) FOM (Qoss)



OptiMOS™5-60V
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New generation of OptiMOS™ 60V — 'II'[* [ {5/ 3] 1]

Set date

RDS(on)max [mOhm]

Bestin Class Products B current generation 60V
@ New OptiMOS 60V

T0220

, SuperS0O8

<

-17%0

-50%0
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New generation of OptiMOS™ 60V — If,[!,’#,“r =SS

Figure of Merit (FOM) - comparison

@ Current generation 60V
@ New generation 60V

-37%

FOM [mOhm x nC]

FOM(QQ) FOM(Qoss)
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OptiMOS™5-80V
P AR R

Package

SuperS08

S308

Product

BSCO26N0O8NS5

BSCO30NO8NS5

BSCO40NO8NS5

BSCO37NO8NSS5

BSCO52N0O8NS5

BSCO61NO8NS5

BSCO72NO8NS5

BSC117NO8NS5

BSZ075N0O8NS5

BSZ110NO8NS5

BSZ084NO8NS5

2.6

3.0

4.0

3.7

52

6.1

7.2

11.7

7.5

11.0

8.4

Application

Telecom, DC/DC
Solar

Server, SR

Server, SR
Telecom,
Server

Telecom,
Server

Telecom,
Server

Telecom,
Server

Telecom,
Server

Telecom, DC/DC
Solar

Telecom, DC/DC
Solar

Telecom,
Server

Engineering samples

available

available

available

available

available

available

available

available

available

available

available

(infineon

Release date mass
production

Dec 2014

Released

Dec 2014

Released

Dec 2014

Dec 2014

Dec 2014

Released

Released

Released

Released

Customer Customer
Best case . Best case N
commitment commitment

May 2015

May 2015

May 2015

May 2015

May 2015



OptiMOS™5-80V Cinfineon
FE AR vt &l]

Release date mass
production

Customer Customer
Best case . Best case N
commitment commitment

Engineering samples

Package Product Application

Telecom, AC/DC,

IPPO20NO8N5 2.0 . available Released
LV drives
Server SR,
IPPO23N0O8N5 2.3 Telecom, available Released
LV drives
TO-220 IPPO27NOSN5 2.7 SIS SIR available Released
Telecom
Server SR, .
IPPO34N0O8N5 3.4 Telecom available Released
Server SR, .
IPPO52N0O8N5 5.2 Telecom available Released
LV drives,
TO-Leadless IPTO12NO8N5 1.2 Battery protection, available Released

Power distribution



OptiMOS™5-80V Cinfineon
FE AR vt &l]

Release date mass
production

Customer Customer
Best case . Best case N
commitment commitment

Engineering samples

Package Product Application

Telecom, AC/DC,

IPBO17NO8N5 1.7 . available Released
LV drives
Server SR,
IPBO20NO8N5 2.0 Telecom, available Released
LV drives
Server SR .
- :
D2PAK IPBO24N0O8N5 2.4 Telecom available Released
Server SR, .
IPBO31NO8N5 3.1 Telecom available Released
Server SR, .
IPBO49N0O8N5 4.9 Telecom available Released
D2PAK LV drives, _ _
7 _oi IPBO15NO8N5 1.5 Battery protection, available Released
ol Power distribution
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Roston) FOMoss
| -30% \2 o
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OptiMOS™5
FOMga . FOM,
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OptiMOS™5-100V
7 AR Kotk

o~ _.

(Infineon

Engineering samples IEIEEEE B MEE
9 9 P production

Package Product Application

Customer Customer
Best case . Best case N
commitment commitment

BSCO35N10NS5 3.5 Telecom available Released
BSCO40N10ONS5 4.0 Telecom, available Released

Adapter

SupersS0O8 |

BSCO70N10NS5 7.0 UE=Eeim); available Released

Adapter
BSCO98N10NS5 9.8 Telecom, available Released

Adapter
S308 BSZ097N10NS5 9.7 Telecom available Released
IPPO23N10N5 2.3 Telecom, available Released

LV drives
TO-220 IPPO30N10N5 3.0 Adapter available Released
IPPOS3N10N5 8.3 Uelezonr. available Released

Adapter

TO-220 )

FUllPAK IPAO83N10N5 8.3 Adapter available Released
TO-Leadless IPTO15N10N5 1.5 LV Drives available Released



OptiMOS™5-100V Cinfineon

Engineering samples REEEER CEID R
) ) 9 9 P production
Application

ELElE Y qrwdl

Package Product
Customer Customer
Best case . Best case N
commitment commitment

IPBO20N10N5 2.0 Telecom, available Released
LV drives

D2PAK
Telecom,
IPBO27N10N5 2.7 Adapter,
LV Drives
e LV drives, _
— i IPBO17N10N5 ~1.7 Battery available Released
protection

available Released
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OptiMOS™5-150V Cinfineon
FE AR vt &l]

Release date mass
production

Customer Customer
Best case . Best case X
commitment commitment

Engineering samples

Package Product Application

BSCO9XN15NS5 ~9.3 Telecom Oct 2014 Q4 2014 Q2 2015 Q4 2015
Supersos BSC12XN15NS5 ~12.0 Telecom Oct 2014 Q4 2014 Q2 2015 Q4 2015
BSC18XN15NS5 ~18.0 Tegaoclg:“/ Oct 2014 Q4 2014 Q2 2015 Q4 2015
s308 BSZ30XN15NS5 ~30 Telecom Oct 2014 Q4 2014 Q4 2014 Q4 2015
IPPO46N15N5 ~4.6 Telecom Oct 2014 Q4 2014 Q4 2014 Q4 2015

TO-220
IPPO6XN15N5 ~6.8 Telecom Oct 2014 Q4 2014 Q4 2014 Q4 2015
TO-Leadless IPTO3XN15N5 ~3.9 LV Drives Oct 2014 Q4 2014 Q2 2015 Q4 2015
IPBO4XN15N5 ~4.3 Telecom Oct 2014 Q4 2014 Q4 2014 Q4 2015

D2PAK
IPBO6XN15N5 ~6.5 Telecom Oct 2014 Q4 2014 Q4 2014 Q4 2015
D2PAK 7pin IPBO4ON15N5 ~4.0 LV drives Oct 2014 Q4 2014 Q2 2015 Q4 2015
IPIO4XN15N5 ~4.6 Telecom Oct 2014 Q4 2014 Q4 2014 Q4 2015

12PAK

IPIO7XN15N5 (5.9 Telecom Oct 2014 Q4 2014 Q4 2014 Q4 2015
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