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What can we do with TV and desktop PC? ...

Having fun with TV Working fun with PC
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o
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TV and desktop PC make a better high quality life for today and future
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What is the pre-condition to make this Infineon
happen? L=

Power Grid AC in
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How is this relevant to your business? (feon

750

650 - TV
> Reach 526 mio pcs in 2019
> CAGR: 3%

550 -
Desktop PC SMPS

450 - > Reach 219 mio pcs in 2019
> CAGR: -6%

350 -

250 -

150 A Fast adoption of CoolIMOS™
> High performance

50 - > Proven quality and reliability

2015 2016 2017 2018 2019
mTVv m desktop

*IHS report and Infineon analysis
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We are already successful at worldwide top
players

Hisense

CoolMOS™
CE

I

CHANGHONG

>
CoolMOS™
CE ©

LITE®]|

(infineon

> Fully optimized portfolio

> High performance

»  4-6 weeks lead time

> High quality and reliability

> Fast quote response

We fully support you to copy our success to your local customers through Infineon
multi-source program

2016-10-31
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We offer you full guideline on CoolMOS™ CE

selection in TV and desktop PC SMPS

(infineon

Price
AN
TO-220 FullPAK TO-220 FullPAK
TO-220 FullPAK . DPAK
Narrow Lead Wide Creepage
Recommended Recommended
Features: Features: Features: Features:
’ Standard FP > Enabling fully > Increased » Standard DPAK
) Better thermal insert into PCB creepage distance ) Low assembly cost
, Easy to assemble > Better thermal > Better thermal , Better cost as
> Easy to assemble > Easy to assemble compared to TO-
220FP
Flyback/PFC/LLC Flyback/PFC/LLC Flyback/PFC/LLC Flyback/PFC/LLC
~
e
Products
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CoolMOS™ CE series for TV and desktop PC
500 V portfolio

(infineon

SOT-223

Ros(on) TO-220 TO-220 TO-252
[MQ] FullPAK DPAK

IPD50R3KO0CE IPUS50R3KOCE IPN50R3KO0CE
IPD50R2K0CE IPUS0R2KOCE IPN50R2KOCE
IPD50R1K4CE IPUS50R1K4CE IPN50R1K4CE
950 IPA50R950CE IPD50R950CE IPU50R950CE IPN50R950CE
800 IPA50R800CE IPD50R800CE IPN50R800CE
650 IPA50R650CE IPD50R650CE IPN50R650CE
500 IPA50R500CE IPP50R500CE | | IPD50R500CE
380 IPA50R380CE IPP50R380CE | | IPD50R380CE
280 IPA50R280CE IPP50R280CE | | IPD50R280CE IPW50R280CE
190 IPA50R190CE IPP50R190CE IPW50R190CE

PC Power PC Power

2016-10-31

Highly recommended
for TV and Desktop PC

> 10 RDS(on)
» 6 Packages

Copyright © Infineon Technologies AG 2016. All rights reserved.

> New SOT-223 products for cost down
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CoolMOS™ CE series for TV and Desktop PC

600 V portfolio

Rps(on)

[mQ]

TO-220

FullPAK

TO-220

FullPAK
Narrow Lead

TO-252

DPAK

IPD60R3K4CE
IPD60R2K1CE
1500 IPA60R1K5CE IPD60R1K5CE
1000 IPA60OR1KOCE IPD60R1KOCE
800 IPA60RB0O0OCE IPAN6OR8S80O0CE IPD60R800OCE
650/600 IPA60R650CE IPAN6OR650CE IPD60R650CE
460 IPA60R460CE IPD60R460CE
400/380 IPA60R400CE IPD60R400CE

280

190

2016-10-31

Adapter
Consumer v LED
U 11 |:| 9 *

Copyright © Infineon Technologies AG 2016. All rights reserved.

TO-251

IPAK SL

IPS60R3K4CE

IPS60R2K1CE

IPS60R1K5CE

IPS60R1KOCE

IPS60R800CE

IPS60R650CE

IPS60R460CE

IPS60R400CE

Highly recommended
for TV and desktop PC

PC Power

BLDC Motor

2 ™

(infineon

TO-220
FullPAK
Wide Creepage

SO0T-223

IPU60R3K4CE IPN60R3K4CE

IPU6OR2K1CE IPN60R2K1CE

IPU60R1KS5CE IPN60R1K5CE

IPU60R1KOCE IPN60R1KOCE
IPAW60R600CE
IPAWG60R380CE
IPAW60R280CE
IPAW60R190CE

» 12 Rpg(on) in 6 packages
» New SOT-223 products (mainly for lighting)
» TO-220 FP Wide Creepage (mainly for TV)

10



CoolMOS™ CE series for TV and Desktop PC (ﬁﬁ]eon
650 V portfolio

Rps(on) TO-220

SO0T-223

FullPAK Narrow IPAK SL

[mQ] FullPAK lead

IPN65R1K5CE

IPS65R1K5CE

IPD65R1K5CE

IPA65R1K5CE

IPA65R1K0CE IPD65R1K0CE IPS65R1K0CE
IPA65R650CE IPAN65R650CE IPD65R650CE IPS65R650CE
IPA65R400CE IPD65R400CE IPS65R400CE

Highly recommended
for TV and desktop PC

> 8 Rps(ony IN 7 packages
» New SOT-223 products for charger
» 700 V products for charger/adapter
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Topologies and market trend for TV and (infineon
desktop PC power supplies ...

\
Bricl<: type Embe:bdded TV Market trend
: adapter PSU :
' »  Bigger screen size
| 5 ! | > Slim SMPS
> Higher efficiency
E : 5 5 5 > Power clustered
S around 100-200 W
= : : . ] : > Elimination of AUX
O |1 | | i | unit
a I I I :
Q| | : : :
< | ! ! : !
| | | Silvef box Embedded PSU PC desktop PC
| : ! P ! market trend
i ! ! » ; > Higher efficiency
: . ! > Slim design
: > Elimination of AUX
: : i . . Unit
Flyback | CRM PFC + Flyback / LLC | CCM PFC + LLC
(1 MOSFET): | 2/3 MOSFET | 3 MOSFET S
50W 75W 100 W 200 W 300 W 1000 W

Pout (W)
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Application towards non-Aux SMPS for cost
saving up to 0.8 USD

ACw ©

PFC Controller

Standard SMPS

(infineon

Non auxiliary SMPS

+12Vgy
+12Vepy

+12Vyan

SR T

GND

)

—0 -12V
]

PSON/Fault
ovP

ocp

Fault signal

Removal of standby
block reduces system

2016-10-31

-||—l

FAN
Driver

Pigital C

i ion

cost~$0.8

Copyright © Infineon Technologies AG 2016. All rights reserved.
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IPA60R400CE in a 150 W TV SMPS Cinfineon
Efficiency

LLC MOS:

IPA60R400CE
» IPD60R400CE

o
. Y
P e

. Sy
b ' e
|- 2 - L'

IPA60R400CE and
IPD60R400CE in a

150 W TV board

88
e

90 / .

88 84 /
= / 2
> 86 / <, //
>
o 84 S // CoolMOS™ CE
S g // 2 80 efficiency meets
£ // = // market requirements

80 78

. | —1pAGOR40OCE_265Vac 76 // IPA6OR400CE_85Vac

/| ——Comps_265Vac / ——Comp S_85Vac
76 T T 74 T T
0 50 100 150 0 50 100 150
Pou / W Pout / W

2016-10-31

Copyright © Infineon Technologies AG 2016. All rights reserved.




IPA60R400CE in a 150 W TV SMPS (infineon
Vps and V¢ derating

Short Circuit

VDS, max — 525 V
Vs max = OF 15 V

Load Jump

Vps and Vg
derating

2016-10-31 Copyright © Infineon Technologies AG 2016. All rights reserved.



IPA60R400CE in a 150 W TV SMPS (infineon
EMI and thermal

Conductive EMI
margin >6 dB

>20dB

I >20dB

fRargi ~J margin

PFC MOS LLC MOS high side __ LLC MOS low S|de
- { 2 i Requirements:
Thax=80°C

. Measured
Trmax= 55°C

2016-03-25 e e L 2016-03-25
506 2F PPUES £ - s
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CoolMOS™ in the PFC of a 300 W PC silverbox

Efficiency High Line
97,5 -

7 IPAW60R190CE
Competitor

96,5

96 y

95,5 y

Efficiency [%]

95 y

94,5

0 50 100 150 200 250 300 350
Pout [W]

CoolMOS™ shows better efficiency as compared to competitors
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Replace planar MOSFET with CoolMOS™ CE- Cinfineon
150 W LED SMPS from market . casel

.
sssssssnnnnmnnnd’
.

| |
p'rl" gt

F."t

I il

Infineon solution —

IPA65R1k0CE
Ry, 0n : 150 Q
Cps: 22 pF

: Infineon solution

IPA65R650CE
Ry, On : 200
Cps: 33 pF

o,

2016-10-31 Copyright © Infineon Technologies AG 2016. All rights reserved.



Replace planar MOSFET with CoolMOS™ CE Cinfineon
150 W LED SMPS from market case 1

Site - 03CHO1-HY EMI
Condition : CNS/VCCL/CISPRE-B 10m BILOGZ6TE-Z20150801 VERTICAL
ELT :LEDTWV
Afodel = 150W
Power s IROVAC
Memo : [PA6SRIKO+HIPASSR650CE . Fulfill 6 dB EMI margin @
Aemo :
AMema
Memo
Orar Liimed &= Beadbhnternna Preampy Cabksle Ant T=hls=s
Frag Liz=wa=l Liamd = Laime Level Factor Faotor Loaa Posa Pog Fam=ark
Mz dEaV dB A8uVSm A8 g8/ m a5 8 o d=g
o 34 . 8560 1814 -1} .86 38 _84a = B i5 _ &8 3259 8:73 gy —— O
2 83730 20.31 —%. &% 30. 00 43 .58 ToB2 32 _58 1.31% = — O
3 104 250 2853 —o_ §7F 20 80 40 _53 11 =34 b L S 1.25 ——= —— L
4 1885 _T80 20_. 61 —5 _ 3% 30_ga 4= 5BE B .86 22 .50 i1.&7 s —— = Dzl
Thermal
Customer benefits
Customer SPEC 75°C
6°C > Long term cost down enabled by CoolMOS

margin
90 W Flyback |IPA65R650CE |68,8°C g @

/ 23°C
60 W Flyback |IPA65R1KOCE|51,6°C margin

> High quality and reliability

> Better supply security enabled by 300mm line

2016-10-31 Copyright © Infineon Technologies AG 2016. All rights reserved.



Replace planar MOSFET with CoolMOS™ CE Cinfineon
200 W LED SMPS from market case 2

ifiorm

nrﬂl!Vlwa»n|.
il
JLIVE PARTS/Y PEAAEAS

SOU AT,

- IPA65R1KO0OCE
Ry, 0n : 150 Q

|

n
n
n
(I
bl
cm
]
->:
n
n
]
n
n
n
]
]
n
o
[ |
-

—:—,i..} |

D] 2 .
’g ) ' \’74‘
SETONDARY N

i , 0.72 ‘planar
& MOS
= Rg, ot 75 Q .
{ C..: 0 = W
TR i = IPD50R800CE
| Ry, 0n : 150 Q

fo”
L A e 0nd
IR ===

~ i Infineon solution

7‘:5!’36975-POA-007-0020‘v
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Replace planar MOSFET with CoolMOS™ CE- Cinfineon
200 W LED SMPS from market . case2

Sirte : 03CHO1-HY EMI
Condition : CNS/VCCIU/CISPR-B 10m BILOG2678-20150801 VERTICAL
EUT :LEDTV
Model : 200W
Power : 11OVAC -
Memo : IPA65R1K0+IPDS0RS00CE Meet customer EMI requirement
AMemo 2
Memo s
AMemo s
Over Limsit Readintenna Preanmp Cable Ant Table
Frag Leval Limit Laine Level Factor Factor Loaa Pos Poa Remartk
MH= dBuV/m dB d8uV/m dBuV a8 /m d8 a8 cm deg
1 30.270 19 .49 -10.52 30.00 33 .42 17 .98 32 .60 0.635 — -— Peak
2 2 131 ._820 24 21 - .79 30.00 43 .62 11.78 32.56 1.39 - — D
3 217 _6S50 15 B ~-14_.1s& 320.00 37 .38 S.17 32 _45 1.79 - —— Peak
Thermal Customer benefits

e Cost down (> 0.02 USD) with DPAK
60 W Flyback | IPA6SRIKOCE | 60°C \ > 13°c @ — Better BOM cost

PDSORS0OCE (HS) | 62°C margin — Less assembly cost
/ Long term cost down enabled by CoolIMOS™
IPDSOR800CE (LS) | 54°C

High quality and reliability
Better supply security enabled by 300 mm line

N~

N

140 W LLC

A

N
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Success story (infineon
TV SMPS - IPD50R1KA4CE

Customer: Leading Chinese TV maker

Application: 110/140 W TV SMPS

IFX Part Numbers: CoolMOS™ CE DPAK “
IPD50R1K4CE > 49

y 4K

Competitor: AOS Planar MOS

SOP: July 2016

BW value: > 0.2 MEURO / year

What made us win:
> Good local support
> Better thermal and efficiency performance
> Competitive price

To which type of projects can this success story replicated?
> TV manufactures in China

2016-10-31 Copyright © Infineon Technologies AG 2016. All rights reserved.



Success story @
TV SMPS - CoolMOS™ CE TO-220 FP products

Customer: Leading Chinese TV maker
Application: 60-200 W TV SMPS
IFX Part Numbers: CoolMOS™ CE DPAK

500V TO-220 FP: 0.28, 0.5 and 0.8 Q
600V TO-220 FP: IPA60R460CE
800V TO-220 FP: IPASOR1KOCE

Competitor: Toshiba and Magnachi .
P J P 3 boardin 1 Panel
SOP: Q4 2016

BW value: > 0.5 M EURO / year

What made us win:
> Wide range of portfolio
> Good customer relationship
> Competitive price

To Which type of projects can this success story replicated?
> TV manufactures in China

mainboard
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Success story Cinfineon
PC silver box- 500 V/600 V/650 V DPAK CE

Customer: Leading Taiwan PC silver box OEM
Application: PC silver box
IFX Part Numbers: CoolMOS™ CE DPAK

500V DPAK: 0.28, 0.38, and 0.5Q
600V DPAK: 0.4, and 1.0Q
650V DPAK: 1.0Q

Competitor: Toshiba and ST
SOP: July 2016
BW value: 5 M EURO for 12 projects

_ AN D
TO-220 (L0, DPAK ()

What made us win: @ ||» .

> Help customer saving cost by:
— Using DPAK rather than TO-220 products
— 20% reducing PCB size reduction due to standardized

platform High component Low component
cost cost

To Which type of projects can this success story replicated?
> Addressing all the PC silver box manufactures High assembly Low assembly
> Setting a new trend in PC silver box by using DPAK products cost cost
> Standardize PC silver box platform

This case demonstrates a new way to save cost by moving to SMD package and standardize the platform

2016-10-31 Copyright © Infineon Technologies AG 2016. All rights reserved.



Success story infineon
PC silver box — IPA50R190/280/380CE L/

Customer: Leading Taiwan PC silver box OEM Infineon system solution
Application: PC silver box:450-650 W
IFX Part Numbers: IPA50R190/280/380CE F

12v
Competitor: AOS Planar MOSFET
SOP: Nov, 2016 [ -
BW value: > 0.3 M EURO / YEAR

What made us win:
> Higher efficiency as compared to competitors
> Good local support
> Wide range of portfolio
> Infineon system solution for both PFC and LLC

To Which type of projects can this success story replicated?
> Addressing all the PC silver box manufactures
> Replacing planar MOSFET with CoolIMOS™ CE
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Part of your life. Part of tomorrow. (in’ﬁneon



