Distributor of Infineon Technologies: Excellent Integrated System Limited
Datasheet of 6EDO03L02F2XUMAL1 - IC GATE DRVR 600V 3PHASE 28TSSOP
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

"
punnam|
L

ectronic components

-

Excellent Integrated System Limited
Stocking Distributor

Click to view price, real time Inventory, Delivery & Lifecycle Information:

Infineon Technologies
6EDO003L02F2XUMA1

For any questions, you can email us directly:

sales@integrated-circuit.com


http://www.integrated-circuit.com/manufacturers/Infineon-Technologies.html
http://www.integrated-circuit.com/manufacturers/Infineon-Technologies.html
http://www.integrated-circuit.com/tag/6ED003L02F2XUMA1.html
http://www.integrated-circuit.com/tag/6ED003L02F2XUMA1.html
mailto:sales@integrated-circuit.com
mailto:sales@integrated-circuit.com

= Distributor of Infineon Technologies: Excellent Integrated System Limited

- Datasheet of 6EDO03L02F2XUMAL - IC GATE DRVR 600V 3PHASE 28TSSOP

(infineon

A

"I

EiceDRIVER ™

High voltage gate driver IC

6ED family - 2nd generation

3 phase 600 V gate drive IC
6EDO03L06-F2
6EDO03L02-F2

EiceDRIVER™

datasheet

<Revision 2.7>, 15.04.2015




|

Distributor of Infineon Technologies: Excellent Integrated System Limited
Datasheet of 6EDO03L02F2XUMAL1 - IC GATE DRVR 600V 3PHASE 28TSSOP
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

n

g

'l.
(ol

.f
72

electronic compot

Edition 15.04.2015

Published by
Infineon Technologies AG
81726 Munich, Germany

© 2015 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics. With respect to any examples or hints given herein, any typical values stated herein and/or any
information regarding the application of the device, Infineon Technologies hereby disclaims any and all
warranties and liabilities of any kind, including without limitation, warranties of non-infringement of intellectual
property rights of any third party.

Information

For further information on technology, delivery terms and conditions and prices, please contact the nearest
Infineon Technologies Office (www.infineon.com).

Warnings

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

Infineon Technologies components may be used in life-support devices or systems only 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
" nerenone mav he endanaered = = ==000



Distributor of Infineon Technologies: Excellent Integrated System Limited
Datasheet of 6EDO03L02F2XUMAL1 - IC GATE DRVR 600V 3PHASE 28TSSOP
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

. EiceDRIVER™
@ meﬂ 6EDO03L06-F2, 6EDO03L02-F2

g [punnam
o

P"

g

Revision History

Page or Item Subjects (major changes since previous revision)
<Revision 2.7>, 15.04.2015

all revised wording for test temperature

p. 14 inserted Figure 14: ITRIP input filter time

p.17 revised Figure 8 and Figure 9

Trademarks of Infineon Technologies AG

AURIX™  BlueMoon™, C166™, CanPAK™,6 CIPOS™, CIPURSE™, COMNEON™,  EconoPACK™
CoolMOS™,  CoolSET™, CORECONTROL™, CROSSAVE™, DAVE™,6 EasyPIM™, EconoBRIDGE™
EconoDUAL™, EconoPIM™, EiceDRIVER™, eupec™, FCOS™, HITFET™, HybridPACK™, [|?RF™
ISOFACE™, IsoPACK™, MIPAQ™, ModSTACK™, my-d™, NovalithIC™, OmniTune™, OptiMOS™, ORIGA™
PRIMARION™, PrimePACK™, PrimeSTACK™, PRO-SIL™, PROFET™, RASIC™, ReverSave™, SatRIC™
SIEGET™, SINDRION™, SIPMOS™, SMARTi™, SmartLEWIS™, SOLID FLASH™, TEMPFET™, thinQ!™
TRENCHSTOP™, TriCore™, X-GOLD™, X-PMU™, XMM™  XPOSYS™.

Other Trademarks

Advance Design System™ (ADS) of Agilent Technologies, AMBA™, ARM™  MULTI-ICE™, KEIL™,
PRIMECELL™, REALVIEW™ THUMB™, pVision™ of ARM Limited, UK. AUTOSAR™ s licensed by
AUTOSAR development partnership. Bluetooth™ of Bluetooth SIG Inc. CAT-ig™ of DECT Forum.
COLOSSUS™, FirstGPS™ of Trimble Navigation Ltd. EMV™ of EMVCo, LLC (Visa Holdings Inc.). EPCOS™
of Epcos AG. FLEXGO™ of Microsoft Corporation. FlexRay™ is licensed by FlexRay Consortium.
HYPERTERMINAL™ of Hilgraeve Incorporated. IEC™ of Commission Electrotechnique Internationale. IrDA™
of Infrared Data Association Corporation. ISO™ of INTERNATIONAL ORGANIZATION FOR
STANDARDIZATION. MATLAB™ of MathWorks, Inc. MAXIM™ of Maxim Integrated Products, Inc.
MICROTEC™, NUCLEUS™ of Mentor Graphics Corporation. Mifare™ of NXP. MIPI™ of MIPI Alliance, Inc.
MIPS™ of MIPS Technologies, Inc., USA. muRata™ of MURATA MANUFACTURING CO., MICROWAVE
OFFICE™ (MWO) of Applied Wave Research Inc., OmniVision™ of OmniVision Technologies, Inc.
Openwave™ Openwave Systems Inc. RED HAT™ Red Hat, Inc. RFMD™ RF Micro Devices, Inc. SIRIUS™ of
Sirius Satellite Radio Inc. SOLARIS™ of Sun Microsystems, Inc. SPANSION™ of Spansion LLC Ltd.
Symbian™ of Symbian Software Limited. TAIYO YUDEN™ of Taiyo Yuden Co. TEAKLITE™ of CEVA, Inc.
TEKTRONIX™ of Tektronix Inc. TOKO™ of TOKO KABUSHIKI KAISHA TA. UNIX™ of X/Open Company
Limited. VERILOG™, PALLADIUM™ of Cadence Design Systems, Inc. VLYNQ™ of Texas Instruments
Incorporated. VXWORKS™, WIND RIVER™ of WIND RIVER SYSTEMS, INC. ZETEX™ of Diodes Zetex
Limited.

Last Trademarks Update 2010-10-26



|

T -~ = == Distributor of Infineon Technologies: Excellent Integrated System Limited
EL—-‘.‘ E _-__ Datasheet of 6EDOO3L02F2XUMAL - IC GATE DRVR 600V 3PHASE 28TSSOP
y— ‘”'l‘-"” Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

. EiceDRIVER™
@ ineon 6EDO03L06-F2, 6EDO03L02-F2

_—

Table of Contents

1
2

3

3.1
3.2
3.3
3.4
3.5
3.6
3.7

4
4.1
4.2
4.3
4.4
4.5
4.6

5

6
6.1
6.2

OV BIVIBW .ttt ettt ettt ettt e e e ettt e e e s a bt e e e eh bt e e e sk be e e e e ek ket e e e aebe e e e e aabe e e e e ah ke eeeeasbeeeesasbeeeeeasbeeeeeanbeeeeennes 5
127 Vo Lo o T =T | - T4 PSR 6
Pin configuration, description, and fuNCtioNality ..........ccccviiiiiie i 7
Low Side and High Side Control Pins (PinN 2, 3, 4,5, 6, 7) «oicciiiiiiie et 7
EN (Gate Driver ENable, Pin L10) ......ccoiiiiiiiiiiee et e et e e e e e s e e e e e e e s st e e e e e e e s snntnnneaeaeennan 8
JFAULT (Fault FEEADACK, PiN 8) .....cci ittt et e e e e e e st e e e e e e s s snnrraeeeeaeenean 8
ITRIP and RCIN (Over-Current Detection Function, Pin 9, 11) .......ccccciiiiieeeeiiiiiieieee e ecivieee e e e 9
VCC, VSS and COM (Low Side Supply, PiN 1, 12,13) .....ccccciiiiiieeeieiiiiieeeee e e et e e e e e snvnaneeeae e 9
VB1,2,3 and VS1,2,3 (High Side Supplies, Pin 18, 20, 22, 24, 26, 28) .....ccccceviiiiiriireieeeeesiiiienneaeeen 9
LO1,2,3 and HO1,2,3 (Low and High Side Outputs, Pin 14, 15, 16, 19, 23, 27) ...ccccceeviiieeiiieeeeeien. 9
o Lo To A o= U o L= 0 = (=] PP REPPR PSP 10
ADSOIUtE MaXiMUIM RALINGS ....eeiiiiiiiieiitii ettt et e et e e et e e e et be e e s e anbe e e e anneas 10
Required operation CONAILIONS ..........uiiiiiiiiiei ittt e s b e e s sib e e e s sabe e e e s snbeeeeeaae 11
@101 oVl To l =T o Lo [ OO PP PP P PP OPPPPRPPPPRN 11
Static 10giC FUNCHION TADIE ......coiiiiiie et e e anne e s 12
SEALIC PATAMELEIS ...ttt e ettt e e et b e e e sh b et e e e sh b et e e e aabe e e e e shbe e e e e aabe e e e e aabeeeeeaabneeeaas 12
DYNAIMIC PAIAIMELETS ..o itiiie ettt ettt ettt ettt e ettt e e et b et e e ek b et e e ek be e e e e ek be e e e abbe e e e abbe e e e anbbeeeeanbeeeeannes 14
B LT T T o 1= Vo T = Vo =SSR 15
L (01 €= To [ T OO PSP OPP PP UPPPPRN 18
R ST @ L PP PPURRPRRN 18
PG TSSOP-28.....c ettt e e et e e e e e e e e e e e et — e e e e e e e e e ba e e e e atae e e e e baeaeearaeaeeaats 19

List of Figures

1o U] =T A 1Y, o1 (o= 1Y o o] o= 11 o o SRR 6
Figure 2  Block diagram for 6EDOO3L06-F2 / BEDOO3LO2-F2 .......cceieeiiiiiiiiiieeee e e ciiree e e e e e s s snvrne e e e e e s s sansnnee s 6
Figure 3  Pin Configuration of 6EDOO3L06-F2 and 6EDOO3LO2-F2 ..........c.ccvvvviieeiiiiiiieeee e 7
1o [ =T [ o o T 1 o1 TS £ (1 (o [ SRR 7
Figure 5 Input filter timiNg QiAgram .........cociiiiiiiee e e s e e e e e e s e e e e e e e s s sanbereeeeeeesesnsrnnnees 8
FIQUIE 6 EIN PIN SITUCTUIES ...ttt ettt ettt ettt e et et e e ekt e e ek bt e e e ek b et e e e b b e e e e ekt e e e e anbbe e e e annbeeeeannbeas 8
FIgUre 7 JFAULT PIN SIIUCTUMES .....ueeiieiiiiie ettt ettt ettt ettt e e ettt e e ek e e e e et e e e e et b e e e e e nnbe e e e e anbe e e e ennbeas 8
Figure 8  Timing of SNOI PUISE SUPPIESSION .....ciiiiiiiiieiiiiii ettt e e e e sabe e e e s sibeeeeenaes 15
Figure 9  Timing of internal deadliME .........coo i e e e e e sbneeeenaes 15
Figure 10 Enable delay time definition ............cueiiiiiiiiii e e b e e naee 15
Figure 11 Input to output propagation delay times and switching times definition.............cccccccciveeie i, 16
FIQUIE 12  OPEIAtiNg @I aAS........ccvvriieieeeiieiiitteeeeee e et e sttaaeeeaeeesaaarteaeaaaeaesassssteeeeeaesssaststeeeeaesaesssssaeeeeeeesaansenneees 16
1o U= T I I = = T 41T RSP 16
Figure 14  ITRIP INPUL B tIME....eeiiiii it e e e e e e e e s e st r e e e e e s sannrbeeeeaeesesnnsasaneeeens 17
1o [ I S T o= Vol - To (=Ko | = 111/ oo SRR 18
Figure 16  PCB referENCE lAYOUL .......ciiiiiiiiiieiiiee et e e e e e e s e e e e e e s e st e e e e aaeessessebeeeaaeeesannsesaeeeeens 18
FIgUre 17  PaCKAGgE OIAWING ... ..coiiiiiiie ittt ettt ettt ettt e ettt e e ek b et e e e kb et e e ek b e e e e e bbe e e e ettt e e e anbbeeesanbeeeeannes 19
Figure 18 PCB reference layout (according to JEDEC 1s0P) left: Reference layout right: detail of footprint19
List of Tables

Table 1 Members of 6ED family — 2" (o[ 0 =T = 1110 o [ PO PP PRP PP 5
Table 2 [ D= ETod 1] o] 1 o] o PP PP TP PR 7
Table 3 ADS. MAXIMUM FALNGS ... eeeee ittt e ettt e e et bt e e ek bt e e ek b e e e e e kb e e e e e asbe e e e s anbeeeeanbeas 10
Table 4 Required Operation CONAItIONS ..........ciii it s e e e e e s s e e e e e e s st ereeaeessansnnreenees 11
Table 5 (@0 1=T = L aTo [ = Vo o =SSP 11
Table 6 ) = (ol o T= L T L] (T €SP 12
Table 7 (DY g F= T g 1o o T T = T 1= (= SRR 14
Table 8 Data Of refEreNCE IAYOUL............eviiieie e e s e e e e e s e s a e e e e e e e s e snnraeeees 19



|

Distributor of Infineon Technologies: Excellent Integrated System Limited
Datasheet of 6EDO03L02F2XUMAL1 - IC GATE DRVR 600V 3PHASE 28TSSOP
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

1¢8
\ 7

=1

.f i

72

electronic comp

EiceDRIVER™
@Ineon 6EDO03L06-F2, 6EDO03L02-F2

EiceDRIVER™
3 phase 600 V gate drive IC

1 Overview

Main features

e Thin-film-SOl-technology
e Maximum blocking voltage +600V PG-DSO28
e Separate control circuits for all six drivers

e CMOS and LSTTL compatible input (negative logic)

e Signal interlocking of every phase to prevent cross-conduction

e Detection of over current and under voltage supply PG-TSSOP28
e externally programmable delay for fault clear after over current
detection

Product highlights

e Insensitivity of the bridge output to negative transient voltages up to -50V given by SOI-technology
e 'shut down' of all switches during error conditions

Typical applications
e Home appliances
e Fans, pumps
e General purpose drives

Product family

Table 1 Members of 6ED family — 2" generation
Sales Name high side control input | typ. UVLO- Bootstrap | Package
HIN1,2,3 and LIN1,2,3 Thresholds |diode
6EDO03L06-F2 / 6EDO03L02-F2 | negative logic 11.7V/9.8V | No DS028 / TSSOP28
Description

The devices are full bridge drivers to control power devices like MOS-transistors or IGBTs in 3-phase systems
with a maximum blocking voltage of +600 V. Based on the used SOl-technology there is an excellent
ruggedness on transient voltages. No parasitic thyristor structures are present in the device. Hence, no parasitic
latch-up may occur at all temperatures and voltage conditions.

The six independent drivers are controlled at the low-side using CMOS resp. LSTTL compatible signals, down
to 3.3 V logic. The device includes an under-voltage detection unit with hysteresis characteristic and an over-
current detection. The over-current level is adjusted by choosing the resistor value and the threshold level at pin
ITRIP. Both error conditions (under-voltage and over-current) lead to a definite shut down of all six switches. An
error signal is provided at the FAULT open drain output pin. The blocking time after over-current can be
adjusted with an RC-network at pin RCIN. The input RCIN owns an internal current source of 2.8 pA. Therefore,
the resistor Rgcyy is optional. The typical output current can be given with 165 mA for pull-up and 375 mA for pull
down. Because of system safety reasons a 310 ns interlocking time has been realised. The function of input EN
can optionally be extended with an over-temperature detection, using an external NTC-resistor (see Fig.1).
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Figure 2

Block diagram for 6EDO03L06-F2 / 6EDO03L02-F2
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3 Pin configuration, description, and functionality
[1]vee P vB1 [28]
[2] miNT Ho1 [27]
[3|Amz vs1 [26]
[4 | ANG nc [25]
[s]oNT vB2 [24]
[e | TNz HO2 [23]
[7] TNz vs2 [22]
[8 | FAULT nc [21]
[o]iTrRIP vB3 [20]
[10| EN HO3 [19]
[13] rCIN vs3 |18]
[12] vss nc [17]
[13] com Lo1 [16]
[14]| Los Lo2 [15]
Figure 3 Pin Configuration of 6EDO03L06-F2 and 6EDO03L02-F2
Table 2 Pin Description
Symbol Description
VCC Low side power supply
VSS Logic ground
/HIN1,2,3 High side logic input
/LIN1,2,3 Low side logic input
/[FAULT Indicates over-current and under-voltage (negative logic, open-drain output)
EN Enable 1/0O functionality (positive logic)
ITRIP Analog input for over-current shut down, activates FAULT and RCIN to VSS
RCIN External RC-network to define FAULT clear delay after FAULT-Signal (Te tcir)
COM Low side gate driver reference
VB1,2,3 High side positive power supply
HO1,2,3 High side gate driver output
VS1,2,3 High side negative power supply
LO1,2,3 Low side gate driver output
nc Not connected
3.1 Low Side and High Side Control Pins (Pin 2, 3,4,5, 6, 7)

The Schmitt trigger input threshold of them are such to guarantee LSTTL and CMOS compatibility down to 3.3 V
controller outputs. Input Schmitt trigger and noise filter provide beneficial noise rejection to short input pulses
according to Figure 4 and Figure 5.

Vee

AINX &
LINx

T U105V |

Vi Vio

é Schmitt-Trigger

INPUT NOISE
FILTER

SWITCH LEVEL

Figure 4

Input pin structure

| -
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An internal pull-up of about 75 kQ (negative logic) pre-biases the input during supply start-up and a ESD zener
clamp is provided for pin protection purposes. The zener diodes are therefore designed for single pulse stress
only and not for continuous voltage stress over 10V.

—> triLn D —> triLin «—
LIN on off on HIN off on off
AN LIN
high
LO HO
HO LO low

Figure 5 Input filter timing diagram

It is anyway recommended for proper work of the driver not to provide input pulse-width lower than 1 ps.

The 6ED-F2 driver IC provide additionally a shoot through prevention capability which avoids the simultaneous
on-state of two channels of the same leg (i.e. HO1 and LO1, HO2 and LO2, HO3 and LO3). When two inputs of
a same leg are activated, only one leg output is activated, so that the leg is kept steadily in a safe state. Please
refer to the application note AN-Gatedrive-6ED2-1 for a detailed description.

A minimum dead time insertion of typ. 310 ns is also provided, in order to reduce cross-conduction of the
external power switches.

3.2 EN (Gate Driver Enable, Pin 10)

The signal applied to pin EN controls directly the output stages. All outputs are set to LOW, if EN is at LOW
logic level. The internal structure of the pin is given in Figure 6. The switching levels of the Schmitt-Trigger are
here Venths = 2.1 V and Vey1h- = 1.3 V. The typical propagation delay time is tgy = 780 ns. There is an internal
pull down resistor (75 kQ), which keeps the gate outputs off in case of broken PCB connection.

EN <|EN+, IEN: (b; INPUT NOISE

% ﬁ FILTER
VEN,TH+;

V=105V Veyrw

6ED family — 2nd generation

Figure 6  EN pin structures

3.3 /[FAULT (Fault Feedback, Pin 8)

[Fault pin is an active low open-drain output indicating the status of the gate driver (see Figure 7). The pin is
active (i.e. forces LOW voltage level) when one of the following conditions occur:

¢ Under-voltage condition of VCC supply: In this case the fault condition is released as soon as the

supply voltage condition returns in the normal operation range (please refer to VCC pin description for
more details).

e Over-current detection (ITRIP): The fault condition is latched until current trip condition is finished and
RCIN input is released (please refer to ITRIP pin).

Voo 6ED family —
Vee 2nd generation
FAULT o from ITRIP-Latch
FAULT rom -Latc
from uv-detection

Figure 7 /FAULT pin structures
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3.4 ITRIP and RCIN (Over-Current Detection Function, Pin 9, 11)

The 6ED family — 2" generation provides an over-current detection function by connecting the ITRIP input with
the motor current feedback. The ITRIP comparator threshold (typ 0.44 V) is referenced to VSS ground. A input
noise filter (typ. trripmin = 230 NS) prevents the driver to detect false over-current events.

Over-current detection generates a hard shut down of all outputs of the gate driver and provides a latched fault
feedback at /FAULT pin. RCIN input/output pin is used to determine the reset time of the fault condition. As
soon as ITRIP threshold is exceeded the external capacitor connected to RCIN is fully discharged. The
capacitor is then recharged by the RCIN current generator when the over-current condition is finished. As soon
as RCIN voltage exceeds the rising threshold of typ Vreinth = 5.2 V, the fault condition releases and the driver
returns operational following the ontrol input pins according to section 3.1. Please refer to AN-Gatedrive-6ED2-1
for details on setting RCIN time constant.

3.5 VCC, VSS and COM (Low Side Supply, Pin 1, 12,13)

VCC is the low side supply and it provides power both to input logic and to low side output power stage. Input
logic is referenced to VSS ground as well as the under-voltage detection circuit. Output power stage is
referenced to COM ground. COM ground is floating respect to VSS ground with a maximum range of operation
of +/-5.7 V. A back-to-back zener structure protects grounds from noise spikes.

The under-voltage circuit enables the device to operate at power on when a typical supply voltage higher than
Vccuv+ IS present.

The IC shuts down all the gate drivers power outputs, when the VCC supply voltage is below V¢eyy. = 9.8 V.
This prevents the external power switches from critically low gate voltage levels during on-state and therefore
from excessive power dissipation. Please consult the individual output characteristic of the driven transistor.

3.6 VB1,2,3 and VS1,2,3 (High Side Supplies, Pin 18, 20, 22, 24, 26, 28)

VB to VS is the high side supply voltage. The high side circuit can float with respect to VSS following the
external high side power device emitter/source voltage. Due to the low power consumption, the floating driver
stage can be supplied by bootstrap topology connected to VCC.

The device operating area as a function of the supply voltage is given in Figure 12. Details on bootstrap supply
section and transient immunity can be found in application note AN-Gatedrive-6ED2-1.

3.7 LO1,2,3 and HO1,2,3 (Low and High Side Outputs, Pin 14, 15, 16, 19, 23, 27)

Low side and high side power outputs are specifically designed for pulse operation such as gate drive of IGBT
and MOSFET devices. Low side outputs (i.e. LO1,2,3) are state triggered by the respective inputs, while high
side outputs (i.e. HO1,2,3) are edge triggered by the respective inputs. In particular, after an under voltage
condition of the VBS supply, a new turn-on signal (edge) is necessary to activate the respective high side
output, while after a under voltage condition of the VCC supply, the low side outputs switch to the state of their
respective inputs.
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4 Electrical Parameters

4.1 Absolute Maximum Ratings

All voltages are absolute voltages referenced to Vgs -potential unless otherwise specified. All parameters are
valid for T,=25 °C.

Table 3 Abs. maximum ratings

Parameter Symbol | Min. Max. Unit

High side offset voltage(Note 1) DS0O28 Vs Vee-Vps-6 600 \Y,
TSSOP28 180

High side offset voltage (t,<500ns, Note 1) Vee -Ves—50 | —

High side offset voltage(Note 1) DS028 Vg Vee—6 620
TSSOP28 200

High side offset voltage (t,<500ns, Note 1) Vee — 50 -

High side floating supply voltage (Vg vs. Vs) (internally clamped) | Vas -1 20

High side output voltage (Vo vs. Vs) Vho -0.5 Vg + 0.5

Low side supply voltage (internally clamped) Vee -1 20

Low side supply voltage (Vcc VS. Veom) Veeom -0.5 25

Gate driver ground Vcom -5.7 5.7

Low side output voltage (V.o VS. Vcom) Vio -0.5 Veeom + 0.5

Input voltage /LIN, /HIN, EN, ITRIP Vin -1 10

FAULT output voltage Vet -0.5 Vec +0.5

RCIN output voltage Vrein -0.5 Vee + 0.5

Power dissipation (to package) Note 2 DS028 Pp - 1.3 W
TSSOP28 - 0.6

Thermal resistance DS028 Ring-a) - 75 K/w

(junction to ambient, see section 6) TSSOP28 - 165

Junction temperature T, - 125 °C

Storage temperature Ts - 40 150

offset voltage slew rate (Note 3) dvg/dt 50 V/ns

Note :The value for ESD immunity is 1.0kV (Human Body Model). ESD immunity for pins inside the low side (i.e. VCC, /HINX, /LINx, FAULT,
EN, RCIN, ITRIP, VSS, COM, LOx) and ESD immunity for pins inside each high side itself (i.e. VBx, HOx, VSx) is guaranteed up to 1.5kV
(Human Body Model).

Note 1 : Insensitivity of bridge output to negative transient voltage up to —50V is not subject to production test — verified by design /
characterization. External bootstrap diode is mandatory. Refer to application note.

Note 2: Consistent power dissipation of all outputs. All parameters inside operating range.
Note 3: Not subject of production test, verified by characterisation
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4.2 Required operation conditions

All voltages are absolute voltages referenced to Vgs -potential unless otherwise specified. All parameters are
valid for T,=25 °C.

Table 4 Required Operation Conditions

Parameter Symbol | Min. | Max. | Unit

High side offset voltage (Note 1) DS028 Vg 7 620 |V
TSSOP28 200

Low side Supply Voltage (VCC VS. VCOM) DS0O28 VCCOM 10 25
TSSOP28

4.3 Operating Range

All voltages are absolute voltages referenced to Vss -potential unless otherwise specified. (T,= 25°C)

Table 5 Operating range

Parameter Symbol | Min. | Max. | Unit

High side floating supply offset voltage Vs Vee - \%
Vgs-1 | 500

High side floating supply offset voltage (Vg vs. Vcc, statically) Viee -1.0 500

High side floating supply voltage (Vg vs. Vs, Note 1) Vgs 13 175

High side output voltage (Vo vs. Vs) Vio 10 Vis

Low side output voltage (V.o VS. Vcom) Vio 0 Vee

Low side supply voltage Vee 13 175

Low side ground voltage Veom 25 |25

Logic input voltages /LIN, /HIN, EN, ITRIP (Note 2) Vin 0 5

FAULT output voltage VeLr 0 Vee

RCIN input voltage Vrein 0 Vee

Pulse width for ON or OFF (Note 3) tin 1 - us

Ambient temperature Ta -40 95 °C

Note 1 : Logic operational for Vg (Vg vs. Vss) > 7,0V
Note 2 : All input pins (/HINX, /LINx) and EN, ITRIP pin are internally clamped (see abs. maximum ratings)
Note 3 : In case of input pulse width at /LINx and /HINx below 1ps the input pulse may not be transmitted properly
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4.4 Static logic function table

VCC VBS RCIN ITRIP ENABLE | FAULT LO1,2,3 HO1,2,3
<Vecuv- X X X X 0 0 0

15V <Vasuv_ X 0 3.3V Highimp | /LIN1,2,3 0
15V 15V <3.2vi 0 3.3V 0 0 0
15V 15V X > Virths 3.3V 0 0 0
15V 15V > VeeinTH 0 3.3V Highimp | /LIN1,2,3 /HIN1,2,3
15v 15v > VRCIN,TH 0 0 ngh Imp 0 0

45 Static parameters

Vce = Vs = 15V unless otherwise specified. All parameters are valid for T,=25 °C.

Table 6 Static parameters
Parameter Symbol Values Unit | Test condition
Min. Typ. Max.
High level input voltage Vi 1.7 2.1 2.4 \%
Low level input voltage Vi 0.7 0.9 1.1
EN positive going threshold Ven,TH+ 1.9 2.1 2.3
EN negative going threshold VEN,TH- 1.1 1.3 15
ITRIP positive going threshold ViT TH+ 380 445 510 mV
ITRIP input hysteresis Vit hyvs 45 70
RCIN positive going threshold VeeintH | - 5.2 6.4 V
RCIN input hysteresis VRreiNHYs | - 2.0 -
Input clamp voltage Vincimar |9 10.3 12 Iy =4mA
(/HIN, /LIN, EN, ITRIP)
Input clamp voltage at high impedance VinFLoaT |- 5.3 5.8 controller output
(/HIN, /LIN) pin floating
High level output voltage LO1,2,3 Vou - Vee -0.7 | Vec -1.4 lo =20mA
HO1,2,3 - Vg-0.7 | Vg-1.4
Low level output voltage LO1,2,3 VoL - Veomt | Veomt lo =-20mA
0.2 0.6
HO1,2,3 - Vs+0.2 | Vs + 0.6
Vce and Vs supply undervoltage positive Veeouvs 11 11.7 12.5
going threshold Vesuv+
Vce and Vs supply undervoltage negative Veeuv- 9.5 9.8 10.8 \
going threshold Vesuv-
Vce and Vs supply undervoltage lockout Veeuvn 1.2 1.9 -
hysteresis VBsuvH

| -
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Table 6 Static parameters
Parameter Symbol Values Unit | Test condition
Min. Typ. Max.

High side leakage current betw. VS and VSS| I, ys. - 1 12.5 MA | Vs =600V
High side leakage current betw. VS and VSS I._VS,+l - 10 - T,=125°C,

Vs = 600V
High side leakage current between VSx and I._ng - 10 - T,=125°C
VSy (x=1,2,3 and y=1,2,3) Vsx - Vsy = 600V
Quiescent current Vgg supply (VB only) losst - 210 400 MA | HO=low
Quiescent current Vgs supply (VB only) loss2 - 210 400 HO=high
Quiescent current V¢ supply (VCC only) locct - 1.1 1.8 mA | V n=float.
Quiescent current Ve supply (VCC only) locc2 - 1.3 2 Vin=0, Vyn=3.3V
Input bias current ILin+ - 70 100 MA |V n=3.3V
Input bias current LN - 110 200 MA |V N=0
Input bias current i+ - 70 100 Vun=3.3 V
Input bias current lHiN- - 110 200 Vuin=0
Input bias current (ITRIP=high) Litrip+ 45 120 Virip=3.3 V
Input bias current (EN=high) lens - 45 120 Venase=3.3 V
Input bias current RCIN (internal current lrein 2.8 Veen =2V
source)
Mean output current for load capacity los 120 165 - mA | C.=10 nF
charging in range from 3V (20%) to 6 V
(40%)
Peak output current turn on (single pulse) Iop.ﬁ1 240 R.=0Q,t,<10 ps
Mean output current for load capacity lo- 250 375 - C.=10 nF
discharging in range from 12 V (80%) to 9 V
(60%)
Peak output current turn off (single pulse) Iopk_l 420 R . =0Q,t,<10 s
RCIN low on resistance of the pull down RonrciN - 40 100 Vren=0.5V
transistor
FAULT low on resistance of the pull down RonFLt - 45 100 Veau7=0.5V
transistor

! Not subject of production test, verified by characterisation
I -
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4.6 Dynamic parameters

Vee = Vs =15V, Vs = Vs = Veom Unless otherwise specified. All parameters are valid for T,=25 °C.

Table 7 Dynamic parameters
Parameter Symbol Values Unit | Test condition
Min. Typ. Max.
Turn-on propagation delay ton 400 530 800 ns Vinwun=0or 3.3V
Turn-off propagation delay totf 360 490 760
Turn-on rise time t - 60 100 Vinun=0o0r3.3V
Turn-off fall time t - 26 45 CL.=1nF
Shutdown propagation delay ENABLE ten - 780 1100 Ven=0
Shutdown propagation delay ITRIP tirrip 400 670 1000 Virrp=1 V
Input filter time ITRIP tTRIPMIN 155 230 380
Propagation delay ITRIP to FAULT tet - 420 700
Input filter time at LIN/HIN for turn on and off| tg 1y 120 300 - Vinun=0&3.3V
Input filter time EN triLEN 300 600 -
Fault clear time at RCIN after ITRIP-fault, trLTeLR 1.0 1.9 3.0 ms | Vunun=0&3.3V
(Crcin=1nF) Virrip=0
Dead time DT 150 310 - ns Vinun =0& 3.3V
Matching delay ON, max(ton)-min(ton), ton | MToy - 20 100 external dead time
are applicable to all 6 driver outputs > 500 ns
Matching delay OFF, max(toff)-min(toff), toff | MTorr - 40 100 external dead time
are applicable to all 6 driver outputs >500 ns
Output pulse width matching. Pw;,-PW PM 40 100

PW;,>1 us
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5 Timing diagrams
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__—‘ tn — — [Tty
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high
HO/LO low
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HIN/LIN ty 4>| HIN/LIN tn —»I

tin> trun
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Figure 8  Timing of short pulse suppression
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Figure 9  Timing of internal deadtime

EN
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<3V

Figure 10 Enable delay time definition
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Figure 11

Input to output propagation delay times and switching times definition
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Figure 12 Operating areas
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Figure 13 ITRIP-Timing
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6.1 PG-DSO0O-28
' hx45°
o 7;" 1) DOES NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
r T MILLIMETERS INCHES
4[ uln| . %ﬁm ===t ] oI MIN MAX MIN MAX
L <LQ> A - 2.65 - 0.104
T c - Al 0,10 0,30 0,004 0,012
b 0.33 0.51 0.013 0.020
=X c 0.23 0.32 0.009 0.013
F3 D 17.70 18,10 0.697 0.713
[¢] ~ E 10.00 10.63 0.394 0419
2% 5 E1 7.40 7.60 0.291 0.299
AodRooAOonARARn 71 e 1.27 BSC 0.050 BSC
poos N 28 28
L 0.40 1.27 0.018 0.050
"::_‘ —_ o~ h 0.25 0.75 0.010 0.030
“‘{ © 0° 8 0 8°
J Fi 9.73 0.383
— m 1 F2 0.65 0.026
1 H 1% ) e F3 1.67 0.066
> || s
INDEX MARKING |_—.H
Figure 15 Package drawing
Dimensions 80.0 x 80.0 x 1.5 mm3 | Agherm [W/m-K]
Material FR4 0.3
Metal (Copper) | 70um 388

Figure 16 PCB reference layout




== Distributor of Infineon Technologies: Excellent Integrated System Limited
= Datasheet of 6EDO03L02F2XUMAL - IC GATE DRVR 600V 3PHASE 28TSSOP
=1 Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

electronic components

]
s

. EiceDRIVER™
@flne(m 6EDO03L06-F2, 6EDO03L02-F2

___—
6.2 PG-TSSOP-28
Footprint for Reflow soldering
e =0.65
o 4 A=6.10
=N g L =1.30
| o, N B=10.40
O «— | Y
0.65 ~¢ 0; | + Lo
02270852 =0 Q ==
e 28x 8% = 2y
@ j: !
A
zu?uummuuguf) (2]0.2] B] 28x N
)
CELEELLLELLELL
1 14
9.7:01"
~——=p—1A
Index Marking

") Does not include plastic or metal protrusion of 0.15 max. per side
2 Does not include dambar protrusion

Figure 17 Package drawing

Figure 18 PCB reference layout (according to JEDEC 1s0P)
left: Reference layout
right: detail of footprint

Table 8 Data of reference layout
Dimensions Material Metal (Copper)
76.2 x 114.3 x 1.5 mm3 FR4 (Aherm = 0.3 W/mK) 70uM (Aherm = 388 W/mK)
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