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Introduction

TODAY’S MODERN LIFE style leads to a fast growing energy
requirement as more and more people are able to afford electronic equipment.
Consumers can select from an ever growing range of cellular phones, PDAs,
digital cameras, cordless phones, DVD players, VCRs, TV sets, LCD monitors,
Notebook and Desktop computers, and home appliances, to mention only a
few. The power consumption of these electronic devices continues to rise as

a result of ever increasing functions.

ENERGY GENERATION FREQUENTLY pollutes the environment
through radioactive waste and CO2. In order to compensate and reduce the
pace of these overly proportional growing energy requirements, we must use

the energy more efficiently.

SWITCH MODE POWER SUPPLIES (SMPS) represent today’s
most efficient energy conversion approach for electronic equipment. Increasing
the SMPS efficiency directly leads to energy savings during the equipment’s

operational time.

SOME ELECTRONIC DEVICES operate only a few hours during
the day, and are consequently in standby mode during the rest of the day.
Lowering the standby power consumption will save a considerable amount

of energy.

A CONTINUOUS TREND towards system miniaturization has
accompanied the development of electronic equipment from the very beginning.
Simultaneously, the power rating of the devices increases. This means more

power on a smaller space - high-power density is the operative word.

THE “POWER & SUPPLY” group of Infineon Technologies focuses
its R&D activities on cost effectiveness, low standby power consumption,
high efficiency and power density. Today we are proud to serve our customers
with technologically leading products in many areas of an off-line SMPS,
power MOSFETs (CoolMOS™, OptiMOS®2), Silicon Carbide Schottky diodes
(thinQ!™), IGBTs, intelligent SMPS and PFC control ICs, and CoolSET™
(SMPS control IC and CoolMOS™ in one package).



Applications, Requirements and Solutions

Charger
W Cost effectiveness

Integrated solution CoolSET™
B Low standby

AcTIVE burst mode of CoolSET

LCD monitor

B High power density
CoolMOS™ & CoolSET

B Low standby
AcTIVE burst mode of CoolSET

and ICE3 series controller

Adapter
B High power density
CoolMOS
& CoolSET
B Low standby
AcTIVE burst mode of CoolSET

and ICE3 series controller

Lamp Ballast
B Cost effectiveness
TDA 486x series
PFC controller
Integrated solution PFC CoolSET

OptiMOS®2

=

AC
85...265V

CooISET™PFC

CoolMOS™/ PFC
IGBT Controller

CoolSET™
PWM VASAVA

Controller

L
!

Personal computer
W High power density
CoolMOS
thinQ!™ Schottky diodes
OptiMOS®2
TDA 16888
ICE1PC series PFC controller
B Low standby
AcTIVE burst mode of CoolSET

and ICE3 series controller

Server

W Ultra-high power density
CoolMOS
thinQ!™ Schottky diodes
OptiMOS®2
TDA 16888
ICE1PC series PFC controller

TV, DVD, VCR, Set-top-box
W Cost effectiveness
Integrated solution CoolSET
Charge pump PFC
Peak load function of ICE3 series
B Low standby
AcTIvE burst mode of ICE3 series
Frequency reduction of ICE1QSo1
H Low EMI

Quasi-resonant switching
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SMPS IC
Overview

Typical application

PWM Controller

Quasiresonant

TDA 4605-2
TDA 4605-3

TDA 16846
TDA 16847

ICE1QS01

fixed frequency

ICE2A(B)SO1 ICE3DSO1

General Features

Operating mode

Switching frequency

Standby frequency

Maximum duty cycle

Primary regulation without additional components

Standby power

Low standby power mode active burst mode

Soft switching for low EMI

Maximum drain-souce voltage

Power range (85 ... 270 V) without heat sink

Power range (190 ... 270 V) without heat sink

Integrated auxiliary power supply

Integrated 500 V start-up cell

PFC functionality

Protection Features

Undervoltage lock-out

Overload and open loop protection

Overvoltage protection

Secondary undervoltage

Cycle by cycle current limitation

Sophisticated power limitation management

Temporary high-power circuit

Adjustable peak current limitation via external resistor

Current limitation via internal sense field

Demagnetization protection

Thermal shut-down (with auto-restart)

Auto restart mode for all protection features

Latch-off mode

Supply current with active gate (typ.)

VCC operating range

DIP-package

SMD-package

I:I New Devices

* depending on topology and switching transistor
** supply from independent voltage source




Combo PFC Controller

TDA 16850-2

Control with
special features
for CRT monitor
applications

Monitors,
CTVs,
adapters,
chargers

Fixed frequency
Synchronized

60 kHz fixed
<130 kHz synchr.

20 kHz
60%

< 1W/no load

3...10mA
85..22V
P-DIP-8

SMPS ICs

PWM + CCM PFC

TDA 16888

High
performance
power combi
controller
including
PFC and PWM
stage

Industrial,
aircon,

motor drive, PC,
server, adapter

Fixed frequency
Continuous
conduction mode

up to 200 kHz

PWM 0kHz/PFC 50%
PWM 50%/PFC 94%

< 1W/no load
0
]

O
O
ad
output
PWMO PFCI

15...40 mA
14..19V
P-DIP-20
P-DSO-20

CCM
ICEIPCSO1

Standalone
PFC-controller
for boost
topology with
advanced
diode
protection

Industrial, PC,
motor drive,
white goods

Fixed frequency

up to 250 kHz

95% @ 125 kHz

O
O
O
undervoltage prot
O
O

18 @ 125 kHz
10...22V
P-DIP-8
P-DSO-8

TDA 4862
TDA 4863
TDA 4863-2

PFC controller
for high power
factor

and active
harmonic filter

Ballast, CTV,
PC monitor,
adapter

Discontinuous
conduction
mode

free-running

30...300 kHz

98%

n/a

ection

4 mA
12.5...20V
P-DIP-8
P-DSO-8

PFC CooISET™
DCM PFC
controller
TDA 4863
combined
with a 650 V
CoolMOS™

Ballast, adapter

Discontinuous
conduction
mode

free-running

30...300 kHz

98%

n/a

650V

0-55W
0-140 W

4 mA
12.5...20V

P-DSO-16

Off-line current
mode PWM
controller
combined with
a 650V
avalanche
rugged
CoolMOS™

in one compact
package

Charger,
auxiliary
supplies,
PC standby
supply,
adapter,
STB, DVD,
VCR

Fixed frequency

100 kHz

100 kHz
50%

0
650V
12, 15, 26, 34 W
17,24, 36, 34 W

6...7mA
85...175V
P-DIP-8
P-DSO-14

Like TDA 1683x
with additional
integrated
protection
features OLP,
OVP, UVL,
softstart

Like TDA 1683x
family with the
TDA 16822
protection
features + low
power standby
mode and
internal leading
edge blanking +
softstart

Charger, plug in, Charger,

white goods,
adapter, STB,
DVD, VCR, PC

standby supply

Fixed frequency Fixed frequency

100 kHz

100 kHz
2%

650V
17w
28 W

O oOooo

6.5 mA
85...175V
P-DIP-8

auxiliary
supplies,

PC standby
supply,

plug in, white
goods, DVD,
STB, VCR

67 kHz

21 kHz
2%

< 1W/no load

O
650V

13,17,26,36,130 W
24,28,38,43,230 W

6.5...8.5MA
85..21V
P-DIP-8

70220
12-PAK
P-DIP-7

Like ICE 2Ax65
but with 800 V
avalanche
rugged
CoolMOS

Charger,
auxiliary
supplies,

PC standby
supply,

plug in, white
goods, DVD,
STB, VCR

Fixed frequency

100 kHz

21 kHz
2%

< 1W/no load

O
800V
17,28 W
28,40 W

O o0oo0ooodoao

6.5...8.5 mA
85...21V
P-DIP-7

SMPS IC Overview



PWM Controller

<]

]

RFI Filter

90-270 V and
Rectifier

I

Application example: 80 W demoboard with ICE1QSo1 and primary regulation



T S

TDA 4605-2 / TDA 4605-3
Control IC for Switched-Mode Power Supplies

using MOS-Transistor

Fold back characteristic protects external components
Burst mode at secondary short-circuit

Protection against open or a short of the control loop

|

]

|

B Mains undervoltage lock-out

B Soft-start for quiet start-up without noise
B Chip-over temperature protection

|

Not for new designs, replaced by TDA 16846

TDA 16846 |/ TDA 16847

SMPS Controller Supporting Low Power Standby and

Power Factor Correction

W Line current consumption with PFC

W Stable and adjustable standby frequency

W Very low start-up current

W Soft-start for quiet start-up

M Freely usable fault comparators

B Synchronization and fixed frequency facility

W Over- and undervoltage lock-out

B Switch off at mains undervoltage

W Temporary high power circuit (only TDA 16847)

B Mains voltage dependent fold back point correction
B Continuous frequency reduction with decreasing load

B Adjustable ringing suppression time

ICE1QS01

SMPS Controller with very few peripheral components,

featuring advanced burst mode, frequency reduction and

power factor correction

H Line current consumption with PFC

H Stable standby frequency of 20 KHz

B Advanced burst mode <1 W @ 350 mW sec. power

B Soft-start for noiseless start-up

M| Digital frequency reduction for higher efficiency
and no-jitter designs

B Over- and undervoltage protection

B Fold-back point correction for stable output power
independent of line voltage variations

H Ringing suppression time controlled by output power

W Additional fault comparator optionally useable

TDA 16850-2

SMPS Controller for CRT Monitors

Controller for fly back topology
Current mode PWM with spike blanking
Leading edge triggered pulse width modulation

|
|
|
B Fast, soft switching totem pole gate drive (1 A)
B Soft-start management for safe start-up

B Off mode with power consumption less than 1 W
W Fast and slow peak current limitation

W All protection features available

PWM Controller
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PWM Controller

ICE2x501
OFF-Line SMPS Current Mode Contreller

W PWM - Cumrent Mode Controlier

B &7 kHz and 100 kHz flsed frequent operation
W Maz duty cydle up 1o 72%

B Frequency reduction for low standby

W Adjustable soft-start

W Propagation delay compensation

W Internal leading edge blanking

M Fully protected

W P-miPa | P-S0E

ICE3DS01
OFF-Line SMPS Current Mode Controller

W PWM & fooV start-up cell with one package

W Active burst mode for ultra-low standby power
Py < 100 MW}

W Short term averload funetion

W New protection: latched OFF of auto restart

W 130 kHz fied frequent operation

W Max duty cycle up to 72%

W Adjustable soft-start

W Propagation delay compensation

W Internal leading edge blanking

W Fully protected

W P-DIPE | P-S08




'D_ ] T : - I "-...J'
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Suﬁi GND

Application examples circult diagram for PWM fiy back converter

PWM Contraller
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PFC and Combo Controller

ICE1 PC So1

Stand-alone Power Factor Correction (PFC) Controller in
Continuous Conduction Mode

W Easy to use with very few external components

W Average current control

W Programmable operating frequency (50 to 250 kHz)

B Unique set of protection features including brownout
protection and boost diode protection

W Precise internal reference voltage

W Unique soft-start

B Enhanced dynamic response

B Leading edge modulation

TDA 4862

Power Factor Controller (PFC) IC for High Power Factor
and Active Harmonic Filter

M |C for sinusoidal line-current consumption

B Power factor approaching 1

W Controls boost converter as an active harmonics filter
W Internal start-up with low current consumption

W Zero current detector for discontinuous operation mode
W High current totem pole gate driver

B Trimmed +/- 1.4% internal reference

B Undervoltage lock out with hysteresis

W Very low start-up current consumption

B Pin compatible with world standard

B Output overvoltage protection

W Current sense input with internal low pass filter

B Totem pole output with active shutdown during UVLO
H Junction temperature range -40°C to +150°C

M Available in P-DIP-8 and P-DS0-8 packages

TDA 4863 / TDA 4863-2
Power Factor Controller IC for High
Power Factor and Low THD
Additional features to TDA 4862

B Reduced tolerance of signal levels

B Improved light load behaviour

B Open loop protection

W Current sense input with leading edge blanking LEB
B Undervoltage protection

ICE1PD265

PFC CoolSET™ version of TDA 4863

W 650 V avalanche rugged CoolMOS™
B Rysen = 1.1 Q
B P-DSO-16 package
B PFC output power:
55 W@ Vi = 90 V (T, = 70°0)
140 W @ Vi = 180 V (T, = 70°0)
B Reduced size and assembling costs

B Highest efficiency due to lower power dissipation

TDA 16888

High Performance Power Combi Controller

PFC Section

B [EC 1000-3 compliant

B Additional operation mode as auxiliary power supply
M Fast, soft switching totem pole gate drive (1 A)

B Leading edge triggered pulse width modulation

B Peak current limitation

B Continuous/discontinuous mode possible

B 94% maximum duty cycle

PWM Section

B Improved current mode control

M Fast, soft switching totem pole gate drive (1 A)
W Soft-start management

W Topologies are forward or fly back

B 50% maximum duty cycle



Rectifier
L O
c2
—
VOUT =
400V DC
\J
o O

INSENSE GATE GND VSENSE

Auxiliary Supply ———  p» (V00 ice]_PCSO].

FREQ

c5

Application example: circuit diagram for PFC boost converter

PFC and Combo Controller

13
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CooOlISET™

TDA 1683x
Off-Line SMPS Controller with 650 V Sense CoolMOS™
on Board (Basic Solution)

General Features

B PWM controller & CoolMOS powerstage within one
compact package

B No external sense resistor required

B 650 V avalanche rugged CoolMOS

W Typical Rysey = 1.0 Q...3.5 Q at Tj = 25°C

B Only 4 active pins

W Standard P-DIP-8 package for output power
up to 70 W

W 100 kHz fixed switching frequency

B Max. duty cycle @ 50%

W Current mode control

B Low start-up current

Protection Features (all auto-restarted)

B Undervoltage lock out (UVL)

B Thermal shut-down

TDA 16822
(Enhanced TDA 1683x Version)
Off-Line SMPS Controller with 650 V CoolMOS

on Board (High Protection Solution)

W Typical Rysey = 3.0 Q @ Tj = 25°C
W Only 6 active pins

Additionals to TDA 1683x

General Features

B Extended max duty cycle up to 72%
W Adjustable peak current limitation

via external resistor

| Overall tolerance of current limiting <+ / - 5%
M Current overshoot minimization
B Adjustable soft-start

Protection Features (all auto-restarted)

W Overcurrent (OCP) and open loop protection (OLP)

W Overvoltage protection (OVP) during auto-restart
and start-up

ICE2Axxx / ICE2Bxxx

(Enhanced TDA 16822 Version)

Off-Line SMPS Controller with 650 V/800 V CoolMOS
on Board (High Protection & Energy Saving Solution)

W 650 V or 800 V avalanche rugged CoolMOS
B Typical Rysey = 0.45 Q...4.7 Q at Tj = 25°C

Additional Features to TDA 16822

B Frequency reduction for lowest standby power
(below 1 W) to meet European requirements

W 100 kHz / 67 kHz switching frequency

W Internal leading edge blanking

B Modulated gate drive for soft switching

W High peak power accuracy

M P-DIP-7, P-DIP-8 or P-TO220-6, 12-PAK package



VIN
85-270 V AC

————

131

XX

I 1

NI

Application example: CoolSET™ for off-line switch mode power supplies

VOUT

CoolSET™

15
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SMPS Topologies

Boost Converter

D1

Laoost o
]

(-]

VOUT

== Cour

O4—o0

(-]

Advantages

B Simple choke

B No problems with magnetic coupling
W Cheap Solution

Disadvantages

W Power transistor drain-source voltage V,s = V, >V,

B No galvanic isolation between input and output voltage
B Medium loading of the output capacitor

Infineon Parts:
TDA 16888, TDA 4862, TDA 4863, TDA 4863-2, CoolSET™,
ICE1PD265, ICE1PCSO1, ICE2xS01, ICE3DS01

Flyback Converter

T,

© I_l_l I I 1 L
V,Nl Cw Qll ) _|_ Cour

Vour

oO4——o

Advantages

| Simple, low part count

W Several output voltages can be regulated simultaneously
B Wide control range for operating voltage changes

Disadvantages
W Power transistor drain-source voltage
VDS = VIN + N (VOUT+ VD15)
B Heavy loading to output capacitor and diode
Infineon Parts:

TDA 16888, TDA 16846, TDA 16850, CoolSET™, ICE2xSo1,
ICE30So01, ICE21QS01

Forward Converter
Single Transistor Forward Converter

Single-ended Forward Converter
T1

D1S

LOUT

ND2S

C lV
—J|_— out v out

Advantages
B Demagnetizing the core is no problem
W Simple circuitry

Disadvantages

B Power transistor drain-source voltage Vy,s > 2V,

B Demagnetizing winding is necessary

B Good magnetic coupling is necessary between primary
and demagnetizing windings

Infineon Parts:
TDA 16888, TDA 4916 GG

Two-Transistor Forward Converter
Diagonal Half-Bridge Converter
Dual-ended Forward Converter

s)orA  m DS L
= I I A D2s IT Cour lvw
1 p2P é'—, ) J_ °

Advantages

B MOSFET drain-source voltage Vs =V,

B Core demagnetization is no problem

W The transformer may have a high level of stray inductance

Disadvantages
B Galvanic-isolated driving is necessary

Infineon Parts:
TDA 16888, TDA 4916 GG



Basic Non-Isolated Sepic Converter

L, C, D1
O
= CouT JVOUT
0
Advantages

: -5
W Transformer is replaced by two chokes
B Common ground connection
B No polarity inversion low voltage stress for the MOSFET
B Output voltage is above or below the input voltage

Disadvantages
B Voltage at the diode is Vi + Vo + Vp,

Infineon Parts:
TDA 16888, CoolSET™, ICE2xSo1, ICE3DSo01

Basic Non-Isolated Cuk Converter

=
|

o
2
<
2

Advantages

W High efficiency

W Input / output current continuous

B Output voltage is inverse to input voltage

Disadvantages
B High peak currents in power components
W High ripple current in capacitor

Infineon Parts:
TDA 16888, CoolSET™, ICE2xS01, ICE3DSo01

Buck-Boost Converter
Single Transistor
Buck-Boost Converter

1 D1
VINJ = C\N + LOUT
e

o

== Cour [Vour

o

Advantages
B Simple choke
B No problems with magnetic coupling

Disadvantages

B Power transistor drain-source voltage V,s = V, + V,

B No galvanic isolation between input and output voltage
B Heavy loading of output capacitor

B [nput must “float”

B Output voltage negative in relation to input voltage

Infineon Parts:
CoolSET™, ICE2xSo1, ICE3DSo01

SMPS Topologies

17



N-Channel MOSFETSs

N-Channel Enhancement 400 V*

Rbs(on) max. [€]
STV | Ve oW | mecopa | e

T0-218 0.3 15.0 BUZ323
0.35 2.1..4.0 12.5 100 BUZ325
0.5 2.1...4.0 10.5 72 BUZ326
T0-220 (3-leg) 0.4 2.1..4.0 12.5 72 BUZ61
D-PAK 0.5 2.1...4.0 11.0 72 BUZ61A
1.0 2.1...4.0 5.5 45 BUZ60
1.8 2.1...4.0 3.0 21 BUZ76
2.5 2.1...4.0 2.6 21 BUZ76A
SOT-223 3.0 2.1..4.0 0.36 - BSP298
25.0 15..2.5 0.32 - BSP324

* not for new design

N-Channel Enhancement 500 V*

R [0

70-218 0.4 135 BUZ338
0.6 2.1..4.0 9.5 150 BUZ330
0.8 2.1..4.0 8.0 72 BUZ331

T0-220 (3-leg) 0.8 2.1..4.0 8.0 72 BUZ40B

2

D*-PAK 15 2.1..4.0 45 45 BUZ41A
2.0 2.1..4.0 4.0 31 BUZ42
3.0 2.1..4.0 2.4 25 BUZ74
4.0 2.1...4.0 2.1 25 BUZ74A

SOT-223 4.0 2.1..4.0 0.4 - BSP299

* not for new design

18



TO-262

TO-247

D-PAK

TO-220 FullPAK

TO-220 (3-leg)
D*PAK

RDS(on) max. [Q]
@ Vgs =10V

0.19
0.28
0.38
0.6

0.07
0.11

0.19
0.28
0.38

0.6
0.95
1.4
3.0

0.19
0.28
0.38
0.6

0.95

0.19
0.28
0.38
0.6

0.95

Vst [V]
2.1..3.9

2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.1

2.1
2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.1

N-Channel 500 V (CoolMOS™)

...3.9
...3.9
...3.9

...3.9
...3.9
...3.9
...3.9
...3.9

...3.9
...3.9
...3.9
...3.9

...3.9
...3.9
...3.9
...3.9
...3.9

...3.9
...3.9
...3.9
...3.9
...3.9

95

21.0 SPI2IN50C3
16.0 66 SPIL6N50C3
11.6 49 SPI12N50C3
7.6 32 SPIOSN50C3
52.0 275 SPW52N50C3
32.0 175 SPW32N50C3
21.0 95 SPW21N50C3
16.0 66 SPW16N50C3
11.6 49 SPW12N50C3
7.6 32 SPDO8N50C3
45 22 SPD04N50C3
3.2 15 SPDO3N50C3
1.8 9 SPDO2N50C3
21.0 95 SPA2IN50C3
16.0 66 SPA16N50C3
12.0 49 SPA12N50C3
7.6 32 SPAOSN50C3
45 22 SPAO4N50C3
21.0 95 SPP/B21N50C3
16.0 66 SPP/B16N50C3
11.6 49 SPP/B12N50C3
7.6 32 SPPOSN50C3
45 22 SPP/BO4N50C3

19
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N-Channel 600V (CoolMOS™)

R [0

70-262 0.19 20.7 87.0 SPI20N60C3
0.28 2.1..3.9 15.0 63.0 SPI15N60C3
0.38 3.5..5.5 11.0 415 SPILIN60S5
0.38 2.1..3.9 11.0 45.0 SPILIN6OC3
0.6 35.55 7.3 27.0 SPIO7N60S5
0.6 21.39 73 21.0 SPIO7N60C3
T0-247 0.07 2.1..3.9 47.0 252.0 SPW47N60C3
0.10 2.1..3.9 35.0 170.0 SPW35N60C3
0.16 2.1..3.9 24.3 104.9 SPW24N60C3
0.19 3.5..5.5 20.7 79.0 SPW20N60S5
0.19 2.1..3.9 20.7 87.0 SPW20N60C3
0.28 2.1..3.9 15.0 63.0 SPW15N60C3
0.38 3.5..5.5 11.0 415 SPW1IN60S5
0.38 2.1..3.9 11.0 45.0 SPW1IN60C3
D-PAK 0.6 3.5..5.5 7.3 27.0 SPD/UO7N60S5
I-PAK 0.6 2.1..3.9 7.3 21.0 SPD/(U*)07N60C3
0.75 2.1..3.9 6.2 25.2 SPDO6NS0C3
0.95 3.5..5.5 4.5 17.6 SPD/U04N60S5
0.95 2.1..3.9 45 19.0 SPD/(U*)04N60C3
1.4 3.5..5.5 3.2 12.4 SPD/U03N60S5
1.4 2.1..3.9 3.2 13.0 SPD/(U*)03N60C3
3.0 3.5..55 1.8 7.3 SPD/U02N60S5
3.0 2.1..3.9 1.8 9.5 SPD/(U*)02N60C3
6.0 2.3..3.7 0.8 3.9 SPDOIN60C3
6.0 2.3..3.7 0.8 3.9 SPUOIN60C3
SOT-223 0.95 3.5..5.5 0.8 17.6 SPNO4N60S5
1.4 3.5..5.5 0.7 12.4 SPNO3N60S5
1.4 2.1..3.9 0.7 13.0 SPNO3N60C3
3.0 3.5..55 0.4 7.3 SPNO2N60S5
3.0 2.1..3.9 0.4 9.5 SPNO2N60C3
6.0 2.3..3.7 0.3 3.9 SPNOIN60C3
T0-220 FullPAK 0.19 2.1..3.9 20.7 87.0 SPA20N60C3
0.28 2.1..3.9 15.0 63.0 SPA15N60C3
0.38 2.1..3.9 11.0 45.0 SPA1IN60C3
0.6 2.1..3.9 7.3 21.0 SPAO7N60C3
0.75 21.39 6.2 25.2 SPAOBN60C3
0.95 2.1..3.9 45 19.0 SPA04N60C3
1.4 2.1..3.9 3.2 13.0 SPAO3N60C3
T0-220 (3-leg) 0.16 2.1...3.9 24.3 104.9 SPP24N60C3
D?-PAK 0.19 3.5..5.5 20.7 79.0 SPP/B20N60S5
0.19 2.1.3.9 20.7 87.0 SPP/B20N60C3
0.28 2.1..3.9 15.0 63.0 SPP15N60C3
0.38 3.5..5.5 11.0 415 SPP/B1IN60S5
0.38 21.3.9 11.0 45.0 SPP/BIIN60C3
0.6 35..55 7.3 27.0 SPP/B0O7N60S5
0.6 2.1..3.9 7.3 21.0 SPP/BO7N60C3

* available on request - please contact your local Infineon Sales Partner

20



N-Channel 600V (CoolMOS™)
R o)
e I T
T0-220 (3-leg) 0.75 25.2 SPPO6N60C3
2
D-PAK 0.95 3.5..5.5 45 17.6 SPP/B04N60S5
0.95 2.1.39 45 19.0 SPP/B04N60C3
1.4 35.55 3.2 12.4 SPP/BO3N60S5
1.4 2.1.39 3.2 13.0 SPP/BO3N60C3
3.0 35.55 1.8 7.3 SPP/B02N60S5
3.0 2.1..39 1.8 95 SPP/BO2N60C3

N-Channel 600V CFD (CoolMOS™ with fast body diode)

R (0]

TO-220 (3-leg) 0.22 3.0...5.0 20.0 88.0 SPP20N60CFD
0.44 3.0...5.0 11.0 46.0 SPP11N60CFD

T0-247 0.22 3.0...5.0 20.0 88.0 SPW20N60CFD
0.44 3.0...5.0 11.0 46.0 SPW1IN60OCFD

N-Channel Enhancement 600 V*

SOT-223 45 | 15..2.5 0.12 BSP125

* not for new design

N-Channel 650V (CoolMOS™)

R [Q

TO-220 FullPAK 0.19 20.7 87.0 SPA20N65C3
0.38 2.1...3.9 11.0 45.0 SPALING5C3
0.60 2.1..3.9 7.3 21.0 SPAO7N65C3

TO-262 0.19 2.1..3.9 20.7 87.0 SPI20N65C3
0.38 2.1..3.9 11.0 45.0 SPI11IN65C3
0.60 2.1..3.9 7.3 21.0 SPIO7N65C3

TO-220 (3-leg) 0.19 2.1..3.9 20.7 87.0 SPP20N65C3
0.38 2.1..3.9 11.0 45.0 SPP1IN65C3
0.60 2.1..3.9 7.3 21.0 SPPO7N65C3

21

N-Channel MOSFETs
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N-Channel 800V (CoolMOS™)

RDS(on) max. [Q]

21..3.9 17 91

@Ves =10V
T0-220 (3-leg) 0.29 SPP17N80C3
0.45 2.1..3.9 1 50 SPP11N80C3
0.65 2.1..3.9 8 40 SPPO8BNSOC3
0.9 2.1..3.9 6 27 SPPO6NSOC3
1.3 2.1..3.9 4 20 SPP04N80C3
2.7 2.1..3.9 2 9 SPP0O2N80C3
T0-220 FullPAK 0.29 2.1..3.9 17 91 SPA17N80C3
0.45 2.1..3.9 11 50 SPA11IN80C3
0.65 2.1..3.9 8 40 SPAOSN80C3
0.9 2.1..3.9 6 27 SPAOGNSOC3
1.3 2.1..3.9 4 20 SPA04NSOC3
2.70 2.1..3.9 2 9 SPA02N80C3
D%-PAK 0.29 2.1..3.9 17 o1 SPB17N80C3
T0-247 0.29 2.1..3.9 17 91 SPW17N80C3
0.45 2.1..3.9 11 50 SPW11N80C3
D-PAK 0.9 2.1..3.9 6 27 SPDO6N8OC3
13 2.1.3.9 4 20 SPD04N80C3
2.70 2.1..3.9 2 9 SPDO2N80C3
T0-262 0.65 2.1..3.9 8 40 SPIO8N80C3




N-Channel Enhancement 800 V*

R on) max. Q

10-218 BUZ305
15 2.1..4.0 6.0 128 BUZ355
2.0 21..4.0 5.0 128 BUZ356
3.0 21..4.0 3.0 43 BUZ307
4.0 2.1..4.0 2.6 43 BUZ308
10-220 (3-leg) 25 21..4.0 4.0 110 BUZ81
D-PAK 3.0 21.4.0 3.0 43 BUZ80A
4.0 2.1..4.0 2.6 43 BUZ80
8.0 2.1..4.0 15 38 BUZ78
SOT-223 20.0 2.1..4.0 0.19 - BSP300

* not for new design

Standard N-Channel Depletion

SOT-23 -3.5...-24 0.230 BSS159N
100 12.0 -2.9...-1.8 0.170 BSS169
250 30.0 -2.1...-1.0 0.100 BSS139
600 700.0 -2.7..-1.6 0.016 BSS126

SOT-223 200 3.5 -2.1...-1.0 0.660 BSP149
240 6.0 -2.1...-1.0 0.350 BSP129

600 60.0 -2.1...-1.0 0.120 BSP135

N-Channel MOSFETs



High-frequency IGBT (> 40 kHz)
& DuoPack™

High Speed IGBT 600 V

pack Continuous current at E.n typ at T
ackage T,=100°C, [A] T,=25°C, [A] T,=150°C ype

D2-PAK 15 27 0.2 SGB15N60HS

T0-220 (3-leg) 20 36 0.24 SGP20N60OHS
30 41 0.48 SGP30N6OHS

TO-247 20 36 0.24 SGW20N60HS
30 41 0.48 SGW30NBOHS

High Speed IGBT DuoPack™ 600 V (IGBT + EmCon™ Diode)

Continuous current at E.n typ at
T,=100°C, [A] T.=25°C, [A] 1,=150°C 1Pe

DZ-PAK 6 12 0.08 SKBO6NG60OHS
15 27 0.2 SKB15N60OHS
TO-247 20 36 0.24 SKW20N60HS
30 41 0.48 SKW30NG60OHS

High Speed2 IGBT 1200 V

Triangular peak current at E.« typ at
1.2100°C, [A] T.=25°C, [A] 1,=25°C, [m] VP

D?-PAK 1.3 3.2 0.09 IGBOIN120H2
3.9 9.6 0.15 IGBO3N120H2
T0-220 (3-leg) 1.3 3.2 0.09 IGPOIN120H2
3.9 9.6 0.15 IGPO3N120H2
T0O-220 Full-PAK 1.7 5.7 0.15 IGAO3N120H2
T0-247 3.9 9.6 0.15 IGWO3N120H2

High Speed2 IGBT DuoPack™ 1200 V (IGBT + EmCon™ Diode)

Triangular peak current at E.« typ at
,2100°C, [A] =25, [A] 1,=25°C, [m] Pe

D2-PAK 1.3 3.2 0.09 IKBOIN120H2
3.9 9.6 0.15 IKBO3N120H2
T0-220 (3-leg) 1.3 3.2 0.09 IKPOIN120H2
3.9 9.6 0.15 IKPO3N120H2
T0-220 Full-PAK 1.7 5.7 0.15 IKAO3N120H2
T0-247 3.9 9.6 0.15 IKWO3N120H2

All IGBTs in North America are sold through eupec



LightMOS 600V IGBT with
Monolithically Integrated Diode

pack Continuous current at E.i typ at T
ackage T.2100°C, [A] T.=25°C, [A] T,=25°C, [m)] P

D-PAK 3.0 4.5 0.028 ILDO3N60
D%-PAK 3.0 4.5 0.028 ILBO3N60
TO-220 (3-leg) 3.0 4.5 0.028 ILPO3NG0
TO-220 Full-PAK 2.2 3.0 0.028 ILAO3NGO

Silicon Carbide Schottky
Diodes (thinQ!™)

thinQ!™ 300 V

D2-PAK SDB10S30
300 2x10 23 SDB20S30
T0-220 (2-leg) 300 10 23 SDT10S30
T0-220 (3-leg) 300 10 23 SDP10S30
300 2x10 23 SDP20S30

thinQ!™ 600 V

2o

D2-PAK 6 SDB06S60
T0-220 (2-leg) 600 2 5 SDT02S60
600 4 13 SDT04S60
600 5 18 SDT05S60
600 6 21 SDT06S60
600 2x6 21 SDT12S60
600 8 26 SDT08S60
600 2x5 29 SDT10S60
T0-220 (3-leg) 600 4 13 SDP04S60
600 6 21 SDP06S60

D-PAK 600 4 13 SDD04S60

High-frequency IGBT & DuoPack™ / LightMOS / Silicon Carbide Schottky Diodes (thinQ!™)






Alphanumeric Listing

Product Name
BSP125

BSP129
BSP135
BSP149

BSP298
BSP299
BSP300
BSP324
BSS126
BSS139
BSS159
BSS169
BUZ305
BUZ307
BUZ308
BUZ323
BUZ325
BUZ326
BUZ330
BUZ331
BUZ338
BUZ355
BUZ356
BUZ40B
BUZ41A
BUZ42

BUZ60

BUZ61

BUZ61A
BUZ74

BUZ74A
BUZ76

BUZ76A
BUZ78

BUZ8o

BUZ80A
BUZ81

BUZ81

IGAo3N120H2
IGBo1N120H2
IGBo3N120H2
IGPo1N120H2
IGPo3N120H2
IGWo3N120H2

IKAo3N120H2
IKBoiN120H2
IKBo3N120H2
IKPo1N120H2
IKPo3N120H2
IKWo3N120H2

ILAo3N60
ILBo3N60
ILDo3N60
ILPo3N60

SDB06S60
SDB10S30
SDB20S30
SDDo4S60
SDPo4S60
SDP06S60
SDP10S30
SDP20S30
SDTo2S60
SDTo4S60
SDTo5S60
SDTo6S60
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SDT10S30
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SDT12S60
SDT20S30
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SKB15N60HS
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SKW30N60HS
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SPA06N60C3
SPA06N80C3
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* Sold through eupec
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Packages

D-PAK
(P-TO252-3-1)

D’-PAK
(P-T0263-3-2)

I-PAK
(P-TO251-3-1)

P-DIP-7

P-DIP-8 P-DIP-14 P-DIP-16 P-DIP-20

P-DSO-8 P-DSO-14 P-DSO-16 P-DSO-20
== =F S

P-TO220-6-3 P-TO220-6-46 P-TO0220-6-47 P-T0220-7

SOT-23
(P-SOT23-3)

£

SOT-223
(P-SOT223-4)

e

TO-218

TO-220 (2-leg)
(P-T0220-2-2)

T0-220 (3-leg)
(P-T0220-3-1)

TO-220 FullPAK
(P-T0220-3-31)

TO-247

TO-262
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More detailed INFORMATION on Power Management
and Supply is available:

On our Website:
www.infineon.com/power
m Data sheets
Application notes

m Technical articles
Simulation models
Literature order codes

On our CD ROM:

“Power Semiconductors High Voltage”, Ordering No.: B152-H8020-X-X-7400*

In our Data Book:

“Power Semiconductors Low Voltage”, Ordering No.: B152-H7446-X-X-7400"

Please send your order to
Siemens AG

SPLS LP MS - Infineon Book Shop

Postfach 23 52

90713 Furth-Bislohe, Germany

Tel. (09 11) 6 54-42 20/42 62
Fax (09 11) 6 54-42 71
www.click4business-supplies

Edition March 2004

Published by

Infineon Technologies AG,
St.-Martin-Strafle 53,
D-81669 Minchen

© Infineon Technologies AG 2004.
All Rights Reserved.

.de

Please note!

The information herein is given to describe certain components
and shall not be considered as a guarantee of characteristics.
Terms of delivery and rights to technical change reserved.

We hereby disclaim any and all warranties, including but not
limited to warranties of non-infringement, regarding circuits,
descriptions and charts stated herein.

Infineon Technologies is an approved CECC manufacturer.

Information

For further information on technology, delivery terms and
conditions and prices please contact your nearest Infineon
Technologies Office in Germany or our Infineon Technologies
Representatives worldwide (www.Infineon.com).

Warnings

Due to technical requirements components may contain dangerous substances. For
information on the types in question please contact your nearest Infineon
Technologies Office.

Infineon Technologies Components may only be used in life support devices or
systems with the express written approval of Infineon Technologies, if a failure of
such components can reasonably be expected to cause the failure of that life
support device or system, or to affect the safety or effectiveness of that device or
system. Life support devices or systems are intended to be implanted in the human
body, or to support and/or maintain and sustain and/or protect human life. If they
fail, it is reasonable to assume that the health of the user or other persons may
be endangered.



INFINEON TECHNOLOGIES SALES OFFICES WORLDWIDE*

Australia

Siemens Ltd.

885 Mountain Highway
Bayswater, Victoria 3153
2 (+61)3-97212111
Fax (+61) 3-97 217275

Austria @

Infineon Technologies Villach AG
Sales Office

Austria AG

Operngasse 20b/31

1040 Wien

@ (+43)1-587-70700

Fax (+43) 1-5 87-70 70 20

Belgium/

Netherlands @ @
Infineon Technologies Holding B.V.
Sales Division

Westblaak 32

3012 KM Rotterdam

= (+31) 10-217 68 00

Fax (+31) 10-217 6819

Brazil

Infineon Technologies

South America Ltda.

Av. Mutinga, 3800 - prédio 3
05110-901 Sao Paulo-SP

@ (+55) 11-3908-2564
Fax (+55) 11-3908-27 28

Canada

Infineon Technologies Corporation
340 March Road, Suite 301
Kanada, Ontario K2K 2E2

@ (+1)613-591-3835

Fax (+1) 613-591-89 54

China @

Infineon Technologies

International Trade (Shanghai) Co., Ltd.

Beijing Representative Office
12th Floor, Quantum Plaza
No.27 Zhichun Road

Haidian District,

Beijing 100083,

People’s Republic of China
= (+86) 108235 6118

Fax (+86) 10 82 35 54 74

Infineon Technologies
Hong Kong Ltd.

Hong Kong Office

302 Level 3 Festival Walk
8o Tat Chee Avenue
Kowloon Tong

Hong Kong

= (+852) 28320500
Fax (+852) 28 27 97 62

Infineon Technologies

International Trade (Shanghai) Co., Ltd.

No. 8, Lane 647, Songtao Road
Zhangjiang Hi-Tech Park
Pudong, Shanghai, China

@2 (+86) 21-38 953708

Fax (+86) 21-50 80 62 04

Infineon Technologies

International Trade (Shanghai) Co., Ltd.

Shenzhen Office

Room 1501- 05, Block A

Tian An International Building
Renmin Nan Road

Shenzhen 518 o001

= (+86)755-2289104
Fax (+86) 755-2280217

* and representative offices

www.infineon.com

Germany @

Infineon Technologies AG
Siemensstrafie 31-33
71254 Ditzingen/Stuttgart
@ (+49) 71 56179 19-10
Fax (+49) 71 56-179 19-90

Infineon Technologies AG
Volklinger Strae 4

40219 Diisseldorf

@ (+49) 211-2095 49 0
Fax (+49) 211-20 95 49 60

Infineon Technologies AG
Naegelsbachstrafie 26
91052 Erlangen

@ (+49) 91 31-97 00 1-0
Fax (+49) 9131-97 00-99

Infineon Technologies AG
Paderborner Strafie 1
30539 Hannover

2 (+49) 511-87 65 62 0
Fax (+49) 511-87 65 62 90

Infineon Technologies AG
Rosenheimer Strafie 116
81669 Miinchen

= (+49) 89-23 40

Fax (+49) 89-23 42 46 94

Infineon Technologies AG

Stidwestpark 65

90449 Niirnberg

@ (+49) 911-252930

Fax (+49) 911-252 93 93

Denmark

Infineon Technologies Nordic A/S
Herlev Hovedgade 201A

DK 2730 Herlev

@ (+45) 44 50 77 00

Fax (+45) 44 50 77 o1

Finland @

Infineon Technologies Nordic OY
Visitor’s Address Linnouitustie 4A
PO. Box 276

FIN-02601 Espoo

= (+358) 10-680 84 00

Fax (+358) 10-680 84 01

France ®

Infineon Technologies France SAS
39 — 47, Bd. Ornano

93527 Saint-Denis CEDEX 2

2 (+33)1-48 09 72 00

Fax (+33) 1-48 09 72 90

India

Infineon Technologies

India Pvt. Ltd.

10th Floor, Discoverer Building
International Technology Park
Whitefield Road

Bangalore 560 066, India

2 (+91) 80 8 41 00-17/18

Fax (+91) 80 8 41 00 12

Ireland

Infineon Technologies Ireland Ltd.
69 Fitzwilliam Lane

Dublin 2

@  (+35) 31-79 99 500

Fax (+35) 31-79 99 501

Israel @

Nisko Ltd.

2A,Habarzel Street

Tel Aviv 69710

@ (+972)3-7 657300
Fax (+972)3-7 657333

Italy @

Infineon Technologies Italia S.r.l.
Via Vipiteno, 4

20128 Milano

2 (+39) 02252 04-1

Fax (+39) 022 52 04-43 95

Japan @

Infineon Technologies Japan K.K.
Takanawa Park Tower 8F/9F/12F/17F
3-20-14, Higashi-Gotanda,
Shinagawa-ku,

Tokyo 141-0022

@ (+81354496411

Fax (+81) 3 54 49 64 01

Korea

Infineon Technologies Korea Co., Ltd.

Room No. 2 &3, 9th floor

Daelim Acrotel Building

467-6 Dokock-Dong, Kangnam-Gu
Seoul, Korea 135-971

2 (+82) 23 46 00-900

Fax (+82) 23 46 00-901/902

Malaysia

Infineon Technologies (M) SDN BHD
Krystal Point ||

1-4-11/12, Lebuh Bukit Kecil 6
11900 Bayan Lepas

Penang. Malaysia

@ (+60) 46 44 77 66

Fax (+60) 46 41 48 72

New Zealand @

Siemens Components
300 Great South Road
Greenland, Auckland
@ (+64) 95203033
Fax (+64) 95 20 15 56

Poland

Siemens SP. z.0.0.

ul. Zupnicza 11

03-821 Warszawa

2 (+48) 22-870 9150
Fax (+48) 22-8 70 91 59

Portugal @

Siemens S.A.

0G Componentes Electronicos
Rua Irmaos Siemens, 1
Alfragide

2720-093 Amadora

@ (+351) 21-417 85 90

Fax (+351) 21-417 80 83

Russia

INTECH electronics

ul. Smolnaja 24a/1203
125 445 Moscow

@ (+70) 95-45197 37
Fax (+70) 95-4 5186 08

Singapore

Infineon Technologies Asia
Pacific Pte. Ltd.

USA.

Infineon Technologies

North America Corp.

25 New Industrial Road 8203 Willow Place South, Suite 660
KHL Building Houston, TX 77070

Singapore 536 211 2 (+1) 28 17 74-05 55

2 (+65) 68 40 07 32 Fax (+1) 28 17 74-05 61

Fax (+65) 68 40 0077

South Africa @

Siemens Components
P.0. Box 3438

Halfway House 1685
Gauteng

2 (+27) 11 6 52-20 00
Fax (+27) 11 6 52-25 73

Infineon Technologies
North America Corp.
485 Route 1 South
Iselin, N) 08830

2 (+1) 73 28 55-92 00
Fax (+1) 73 28 55-92

Infineon Technologies
North America Corp.
2529 Commerce Drive
Kokomo, IN 46902

. 2 (+1) 7 65-4 56 19 28
Spain @ Fax (+1) 7 6?2 26 398 36
Siemens S.A.
Division Componentes
Ronda de Europa, 5 1050 Route 22
28760 Tres Cantos-Madrid Lebanon, N 08833
= (+34)91-514 7154 2 (+1) 908-236 56 21
Fax (+34) 91-514 70 13 Fax (+1) 90 8-2 36 56 20

Sweden @

Infineon Technologies Nordic AB
P.O. Box 46

164 93 Kista

2 (+46) 8-7 03 59 00

Fax (+46) 8-7 03 59 01

. 2901 Dallas N. Tollway, Suite 370
Switzerland @ P?ano, TX 75093 ¥ =4
Infineon Technologies =2  (+1) 97 23 78-49 46
Switzerland AG Fax (+1) 97 24 03-97 89
Badenerstrae 623
P.O. Box. 1570
8048 Ziirich
2  (+41) 1-4 97 80 40
Fax (+41) 1-4 97 80 50

Taiwan

Infineon Technologies
Taiwan Ltd.

12F-1, No. 3-2 Yuan Qu Street
Nan Kang Software Park
Twain 115, R.0.C.

=2 (+886) 2-26 55 75 00
Fax (+8 86) 2-26 55 75 01-8

eupec Inc.

Infineon Technologies

North America Corp.

21800 Haggerty Road, Suite 112
Northville, M1 48167

2 (+1) 2 48-3 74 08 90

Fax (+1) 2 48-3 74 25 01

Infineon Technologies
North America Corp.

Infineon Technologies
North America Corp.
3000 CentreGreen Way
Raleigh, NC 27513

2 (+1) 9196 77-27 00
Fax (+1) 9196 78 19 34

Infineon Technologies

North America Corp.

6170 Cornerstone Ct East, Suite 240
San Diego, CA 92121

= (+1) 85 85 26-22 01

Fax (+1) 85 85 26-22 02

Infineon Technologies Corporation
1730 North First Street

San José, CA 95112
Turkey =2 l(+1) 4 08?5 01 60 00
Siemens Sanayi ve Ticaret A.S. Fax (+1) 4 08-501 24 24
Yakacik Yolu No: 111
34861 Kartal, Istanbul
2 (+90) 2164 59 28 51
Fax (+90) 21 64 19 31 90

United Kingdom

Infineon Technologies UK Ltd.
Infineon House

Infineon Technologies

North America Corp.

1901 N. Roselle Rd., Suite 1020
Schaumburg, IL 60195

2 (+1) 84 78 84-70 09

Fax (+1) 84 78 84-75 99

Infineon Technologies
North America Corp.

Fleet Mill 238 Littleton Rd, Suite 200
Minley Road Westford, MA 01886
Fleet, Hampshire GU5s1 2RD 2 (+1) 97 86 92-05 50

2 (+44) 1252-772200
Fax (+44) 1252-772201

usA. UsAd

Infineon Technologies

North America Corp.

3700 West Parmer Lane, Suite 102
Austin, TX 78727

2 (+1) 5123 41-7127

Fax (+1) 5123 41-99 26

Fax (+1) 97 86 92-23 09
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