2EDL2504F65 Infineon

2EDL2504F65

650 V Half Bridge Gate Driver with Integrated DESAT Protection

Features Product summary

¢ Infineon thin-film-SOI technology Ve orrser =650V max.

e Fully operational to +650 V | B (typ.) —40.25A/-0.5A

e Floating channel designed for bootstrap operation \;W’ yp- _ 12'5 V17 5 v

e Integrated DESAT protection D?l; Matchin _ 10.ns max'

e  Output source/sink current capability +0.25A/-0.5A b 3/ & _7 ’

e Integrated Ultra-fast, low Rpsion) Bootstrap Diode eadtime (typ.) >ns

e Tolerant to negative transient voltage up to -100 V Lot (tyP-) =55ns/55ns
(Pulse width is up 300 ns) given by SOI technology

e dV/dtimmune 50V Package

e  Maximum supply voltage of 20V

e Undervoltage lockout for both channels PG-DS0-8

e Integrated dead-time with interlocking function
e 3.3Vand5Vinputlogic compatible
e RoHS compliant

Potential applications

e Motor drives, General purpose inverters
e Refrigeration compressors
e Half-bridge and full-bridge converters in offline AC-DC power supplies for telecom and lighting

Product validation
Qualified for industrial applications according to the relevant tests of JEDEC47/20/22.

Ordering information

Table 1 Order information

Base part number | Package type Standard pack Orderable part
Form Quantity number
2EDL2504F65 PG-DSO-8 Tape and Reel 2500 2EDL2504F65XUMA1
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650 V Half Bridge Gate Driver with Integrated DESAT Protection

Description

The 2EDL2504F65 is a half bridge gate driver IC, designed to drive IGBT and MOSFET power switches. With its
integrated DESAT circuit, the 2EDL2504F65 offers unique short circuit protection in a low-cost DSO-8 package,
while maintaining pin-to-pin compatibility with other half bridge gate drivers. Its floating channel can be used to
drive a power switch in the high-side configuration which operates up to 650 V, with output current of +0.25A / -
0.5Aand propagation delay of 55ns typical. Based on Infineon’s 2" generation SOI technology, there is excellent
ruggedness and noise immunity with capability to maintain operational logic at negative transient voltages up
to -100 V. The output drivers feature a high pulse current buffer stage designed for minimum driver cross-
conduction with built in interlock lock logic to prevent shoot-through.

DC Bus

LIN
HIN

vce 01_
]

Refer to lead assignments for
correct pin configuration. This
diagram shows electrical

'I?o LOAD connections only.

Please refer to our application
notes and design tips for proper
circuit board layout.

Figurel Typical application diagram
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1 Block diagram
LIE
I::
[
i VB
o2
Level |
shitt [T e L HO
: — :[Blanking]:
I [ _Time _J:
[FRSRSESET) SRR (RSRIRIRTRERIR SRS P Vs
vce g L ]
T vee 2 . [De-giitch |
UVLO .§ Aag)_ filter vee
$8= 28
sER S
255 5] 10
Di- & D
34 2 VDESAT_TH
= @ =
£ES S com
2T ® O
vCcC 289272
2 =) 8' @
8 a
k5
Figure 2 Functional block diagram
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2 Pin configuration and functionality
2.1 Pin configuration
(@]
[1]LN VB38|
(2 |HIN HO | 7 |
[3]vce vs| 6]
[4]com Lo 5|
Figure3  2EDL2504F65 lead assignments PG-DSO-8 (top view)
2.2 Pin functionality
Table 2 2EDL2504F65 lead definitions
Pinno. | Name Function
1 LIN Logic input for low-side gate driver output (LO), in phase. Schmitt trigger inputs
with hysteresis and pull down
5 HIN Logic input for high-side gate driver output (HO), in phase. Schmitt trigger inputs
with hysteresis and pull down
3 VCC Low-side and logic supply voltage
4 COM Low-side gate drive return
5 LO Low-side driver output
6 VS High voltage floating supply return and DESAT sense
7 HO High-side driver output
8 VB High-side gate drive floating supply
2EDL2504F65 Preliminary Datasheet 50f22 Version 1.5
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3 Electrical parameters

3.1 Absolute maximum ratings

Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage parameters
are absolute voltages referenced to COM unless otherwise stated in the table. The thermal resistance and power dissipation
ratings are measured under board mounted and still air conditions. All parameters are valid for Ty = 25°C unless otherwise

specified.

Table 3 Absolute maximum ratings
Symbol | Definition Min. Max. Units
Vs High-side floating well supply voltage! -0.5 670
Vs High-side floating well supply return voltage -0.5 650
Ves Floating gate drive voltage supply voltage -1 20
Vo Floating gate drive output voltage Vs-0.5 Vs+0.5 v
Vee Low side supply voltage -0.5 20
Vio Low-side output voltage -0.5 Vec+0.5
Vin Logic input voltage -0.5 Vec+0.5
dVs/dt | Allowable Vs offset supply transient — 50 V/ns
Po Package power dissipation @ T, <+25°C — 0.625 W
Rthy, | Thermal resistance, junction to ambient — 200 °C/W
T, Junction temperature — 150
Ts Storage temperature -55 150 °C
T, Lead temperature (soldering, 10 seconds) — 260

LIn case Vcc > Ve there is an additional power dissipation in the internal bootstrap diode between pins Vcc and Vs in case of activated
bootstrap diode.

2EDL2504F65 Preliminary Datasheet
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3.2 Recommended operating conditions

For proper operation, the device should be used within the recommended conditions. All voltage parameters are absolute
voltages referenced to COM unless otherwise stated in the table. The offset rating is tested at (Vcc - COM) = (Vg - Vs) =15V
and T, =25°C unless otherwise specified.

Table 4 Recommended operating conditions

Symbol | Definition Min Max Units
Vs High-side floating well supply voltage Vs + Vasuy+ Vs+17.5
Vs High-side floating well supply offset voltage 0 650
Ves High-side supply voltage Vesuv+ 17.5
Vo Floating gate drive output voltage Vs Vs v
Vee Low-side supply voltage Vecuws 17.5
Vio Low-side output voltage 0 Ve
Vin Logic input voltage 0 5.5
Ta Ambient temperature -40 125 °C
2EDL2504F65 Preliminary Datasheet 7of22 Version 1.5
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3.3 Static electrical characteristics

(Ve - COM) = (Vg - Vs) = 15V, and Ta = 25°C unless otherwise specified. The V,, Vis and Iy parameters are referenced to COM
and are applicable to the respective input leads: HIN and LIN. The Vo and lo parameters are referenced to COM/VS and are
applicable to the respective output leads HO or LO. The Vccyy parameters are referenced to COM. The Vgsyy parameters are
referenced to Vs.

Table5 Static electrical characteristics

Symbol Definition Min.| Typ.| Max.| Units | Test Conditions
Vesuw+ | Vs supply undervoltage positive going threshold 10.9| 11.6| 12.3
Vesw- | Vas supply undervoltage negative going threshold 10.0| 10.7| 11.4
Vesuwy | Ves supply undervoltage hysteresis 05| 09| — v
Vecuws | Vec supply undervoltage positive going threshold 109| 11.6| 12.3
Veco- | Vee supply undervoltage negative going threshold 10.0| 10.7| 11.4
Vecowy | Vec supply undervoltage hysteresis 0.5 | 0.9 —
Lk High-side floating well offset supply leakage — 1 | 125 Vg=Vs=650V
Lk High-side floating well offset supply leakage! — 10| — HA T\;S_:l::() \(/:’
lops | Quiescent Vgs supply current 100 | 180 | 280
locc | Quiescent Ve supply current 300 | 550 | 800
Vou | High level output voltage drop, Vaias-Vo — | 045 1
v lo=20 mA
Vou | Low level output voltage drop, Vo — | 0.13| 0.3
Vo=0V
lo+ Peak output current turn-on* — | 250 — PW <1 pis
lormean | Mean output current from 3V (20%) to 6 V (40%) 180 | 230| — mA C.=22nF
Vo=15V
lo- Peak output current turn-off! — | 500 — PW <1 s
lomean | Mean output current from 12V (80%) to 9 V (60%) 390 | 480| — C.=22nF
Viw | Logic “1” input voltage 1.7 21| 24 v
Vi. | Logic “0” input voltage 07 ] 09| 11
In+ | Input bias current (Output = High) 7.5 | 16.5| 30 Vin=3.3V
Iin- Input bias current (Output = Low) — 0 — HA Vin=0V
Vessp | Bootstrap diode forward voltage betweenVccand Vs | — 1| 1.2 V IF=0.3 mA
lreso | Bootstrap diode forward current betweenVccandVs | 30 | 55 — mA Vec-Ve=4 V
Resp | Bootstrap diode resistance 20 36 55 Q Vii=4 V, Ve,=5V
Vpesar | VS-COM DESAT threshold 7 8 9 Y

! Not subjected to production test, verified by characterization.

2EDL2504F65 Preliminary Datasheet 8 of22 Version 1.5
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3.4 Dynamic electrical characteristics

(Vecc= COM) = (Vg - Vs) =15V, To=25°C and C_ = 1nF unless otherwise specified.

Table6 Dynamic electrical characteristics
Symbol Definition Min.| Typ.| Max. | Units Test Conditions
0, i 0,
ton Turn-on propagation delay — 55 80 lrli\lsso forise to OUT 10%
torr Turn-off propagation delay — 55 80 IN 50% fall to OUT 90% fall
tr Turn-on rise time — 70 140 OUT 10% to OUT 90%
tr Turn-off fall time — 25 50 ns | OUT 90% to OUT 10%
Delay matching time (HS & LS turn- external dead time > 500
MT L — — 10
on/off) ns
DT Dead time 30 75 140 Vinun=0& 3.3V
MDT | Dead time matching time — — 25 external dead time 0 ns
fopsar 1661 ngh side DESAT leading edge blanking 0.65| 0.92] 1.35
time us
Low side DESAT leading edge blankin
Toesat_tes_is| ,. gede & 09| 1.35| 1.85
time
tDESAT_FLTR_HS ngh side DESAT filter time 125 200 265
ToEsAT FLTR LS Low side DESAT filter time 75 150 205 ns
toesat_out_ns| High side DESAT to OUT LOW delay — — 375 Vs low to 90% HO falling
toesat out 15| Low side DESAT to OUT LOW delay — — 375 Vs low to 90% LO falling
trirar | Fault-clear time — 1 — ms
! Not subjected to production test, verified by characterization.
2EDL2504F65 Preliminary Datasheet 90f22 Version 1.5
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4 Application information and additional details

4.1 Off-state diagnosis (Phase to ground short protection)

Figure 4 and Figure 5 show, at normal startup when VCC goes up, VS node will be charged up by internal
bootstrap diode and CBS by VCC.

When VCC is higher than Vccuvs, the gate driver goes into VS node sense mode. In this mode, while keeping HO /
LO low and DESAT NMOS off, voltage of VS node is checked. If the phase (VS node) is shorted to COM (or any
voltage less than Vipesar), the gate drive triggers protection and goes into fault mode. Otherwise, if the VS node is
not shorted to COM, then VS = Vipesar, the gate driver is ready for normal operation.

VBUS
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I by
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T vce g . De-glitch i
uvLo 5 2 filter DESAT dipde ‘
2425 o
[N
8ES & >
a5t o »
c = > .2 4
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5 8 N
s o 4] VDES_L
2 DESAT NMOS

Figure 4  Off-state diagnosis block diagram

* >

VS < Vpesat, Keep HO/LO low

Figure 5  Off-state diagnosis timing diagram
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4.2 Low side DESAT protection

The IC provides standard low side DESAT protection. In normal operation, when LIN / LO is high, low side power
switch Q2 turns on, VS voltage goes to low (Vce_on of Q2), so VDES_L is clamped to VF (forward voltage of DESAT
diode) and Vce on of Q2, which is lower than Vpesar, so no DESAT protection will be triggered.

But if VS voltage is higher than Vpesar after internal DESAT leading edge blanking time (toesar_1es_is) and filter time
(toesat_ritr_Ls), the gate driver triggers DESAT protection and goes into fault mode.

This fault condition will be automatically cleared in about 1 ms (trircir).

VBUS

Level
shift

vCC

vCC
UVLO

filter DESAT di

VDESAT_TH

VvCC

Deadtime, Filter times,
Propagation delay, Fault report
and other logic control

DESAT NMOS

Interlock shoot-through prevention logic,

Figure 6 Low side DESAT protection block diagram
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-

toesaT)ouT LS
—p

|
|
|
|
I
|
]
| toesaT LEB LS
I

b trToLr

Figure 7  Low side DESAT protection timing diagram
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4.3 High side DESAT protection

The IC also provides high side DESAT protection. In normal operation, when HIN / HO is high, high side power
switch Q1 turns on. VS voltage goes to high (VBUS - Vce_on of Q1), therefore no fault signal is transferred to the
low side. But if phase is shorted to ground (VS is shorted to COM), VS is low while HO is high, indicating a fault
condition. In this case, after the internal DESAT leading edge blanking time (tpesar_iesns) and filter time
(toesat_rtr_ns), the fault signal is transferred to the low side by bit transfer diode and goes into fault mode. Both
high side and low side are off.

This fault condition will be automatically cleared in about 1 ms (trircir).

VBUS

\
vee G ‘diode A A
T vce 2 . De-glitch |~
UVvLO 5 S filter

£¢l3

3ERS

SEL S

558D

dig o VDESAT_TH

= O =

S£ES S

3523 ‘L
vee 2§52

a0 3 ©

< [<}

8 o

5]

E

Figure 8  High side DESAT protection block diagram

>

| toEsAT LEB HS trLoLr

Figure 9  High side DESAT protection timing diagram
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4.4 Input/output logic diagram

The relationship between the input and output signals of the 2EDL2582F65 isillustrated below in Figure 10. Note
that the input stage has integrated interlock logic to prevent shoot-through operation of the outputs.

Interlock function for anti shoot-through protection

i \
| |
\ | \
HIN | | i
i i i —
| Rk |
T i 1
| | |
LIN ! ! |
I 1 ! 1
N | | !
HO
[
Td w
Td | L |
| |
| |
LO \ i
-1 ! Td
I || i
Figure 10 Input/output logic diagram
2EDL2504F65 Preliminary Datasheet 13 0f 22 Version 1.5

www.infineon.com/soi 2026-04-30



o~ _.
2EDL2504F65 Infineon
650 V Half Bridge Gate Driver with Integrated DESAT Protection

4.5 NTSOA - Negative Transient Safe Operating Area

In a typical motor drive system, dV/dt is typically designed to be in the range of 3-5V/ns. The negative VS transient
voltage can exceed this range during some events such as short circuit and over-current shutdown, when di/dt
is greater than in normal operation.

Infineon’s HVICs have been designed for the robustness required in many of today’s demanding applications. An
indication of the 2EDL2504F65’s robustness can be seen in Figure 11, where the 2EDL2504F65 Safe Operating
Area is shown at Vgs=15 V based on repetitive negative transient voltage spikes. A negative transient voltage
falling in the grey area (outside SOA) may lead to IC permanent damage; vice versa unwanted functional
anomalies or permanent damage to the IC do not appear if negative VS transients fall inside the SOA.

Pulse width [ns]

100 200 300 400 500 600 700 800 900 1000

-20

-40

-60

Figure 11 Negative transient voltage SOA on VS pin for 2EDL2504F65 @ VBS =15V

Vs [V]

Even though the 2EDL2504F65 has been shown to be able to handle these large negative transient voltage
conditions, it is highly recommended that the circuit designer always limit the negative transient voltage on VS
pin as much as possible by careful PCB layout and component use.

2EDL2504F65 Preliminary Datasheet 14 of 22 Version 1.5
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5 Qualification information?
Table7 Qualification information
Industrial?

Qualification level Notg: _This_ family of ICs has p;.as.sed. JEDEC’s.Industrial
qualification. Consumer qualification level is granted
by extension of the higher Industrial level.

. - MSL3, 260°C

Moisture sensitivity level

(per IPC/JEDEC J-STD-020E)
Charged device Class C3 (1.0 kV)

ESD model (per ANSI/ESDA/JEDEC JS-002-2018)

Class 2 (2.0 kV
Human body model ass2 )
(per ANSI/ESDA/JEDEC JS-001-2017)

RoHS compliant Yes

1 Qualification standards can be found at Infineon’s web site www.infineon.com

2 Higher qualification ratings may be available should the user have such requirements. Please contact your Infineon sales
representative for further information.

2EDL2504F65 Preliminary Datasheet 150f 22 Version 1.5
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6 Related products

Table 8 Related products

Product Description

Gate Driver Ics

1ED2127S65F EiceDRIVER™ 650 V high-side gate driver IC with over current protection (OCP), multi-
function RCIN/Fault/Enable (RFE) and integrated bootstrap diode (BSD).
2ED2101(3/4)S06F | EiceDRIVER™ 650 V high speed, high-side and low-side gate driver with typical 0.29 A
source and 0.7 A sink currents in DSO-8 package for driving power MOSFETs and IGBTSs.
6EDL04x065x%R EiceDRIVER™ 650 V 2nd generation 3 phase gate driver with a typical 0.165 A source and
0.375 A sink current in DSO-28 and TSSOP-25 package for IGBTs and MOSFETSs.

Power Switches
IKDO6N6ORC2 600V, 6 AIGBT Discrete with Reverse Conducting Drive 2-diode in TO-252 package
IPN60R1KOPFD7S | 600V CoolMOS™ PFD7 superjunction MOSFET in SOT-223

iMOTION™ Controllers

IMC101T High performance Motor Control IC for variable speed drives based on field oriented
control (FOC) of permanent magnet synchronous motors (PMSM).

2EDL2504F65 Preliminary Datasheet 16 of 22 Version 1.5
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7 Package information DSO-8
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The drawing is in compliance with ISO 128-30, Projection Method 1 [ =] @]

Figure12 PG-DSO-8 Package drawing
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LOADED TAPE FEED DIRECTION

| e——

A

U

NOTE : CONTROLLING
DIMENSION IN MM

CARRIER TAPE DIMENSION FOR 8SOICN

e

REEL DIMENSIONS FOR 8SOICN

Metric Imperial
Code Min Max Min Max
A 7.90 8.10 0.311 0.318
B 3.90 4.10 0.153 0.161
C 11.70 12.30 0.46 0.484
D 5.45 5.55 0.214 0.218
E 6.30 6.50 0.248 0.255
F 5.10 5.30 0.200 0.208
G 1.50 n/a 0.059 n/a
H 1.50 1.60 0.059 0.062
— q_F
_ ye
ic
jE
_' <£

Metric Imperial

Code Min Max Min Max

A 329.60 330.25 12.976 13.001

B 20.95 21.45 0.824 0.844

C 12.80 13.20 0.503 0.519

D 1.95 2.45 0.767 0.096

E 98.00 102.00 3.858 4.015

F n/a 18.40 n/a 0.724

G 14.50 17.10 0.570 0.673

H 12.40 14.40 0.488 0.566
Figure 13 PG-DSO-8 Tape and reel details
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8 Part marking information
Front Side Back Side
Part number B 2EDL2504 XXX
- N [o]
nfineon logo ‘ Lot code XXX
H YYWW—}— bate code XXXX X oo
Pin 1 —1 e
identifier
(may vary)
Figure 14 PG-DSO-8 marking information
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9 Additional documentation and resources

Several technical documents related to the use of HVICs are available at www.infineon.com; use the Site Search
function and the document number to quickly locate them. Below is a short list of some of these documents.

Application Notes:

e Understanding HVIC Datasheet Specifications

HV Floating MOS-Gate Driver ICs

Use Gate Charge to Design the Gate Drive Circuit for Power MOSFETs and IGBTs
Bootstrap Network Analysis: Focusing on the Integrated Bootstrap Functionality

Design Tips:

e Using Monolithic High Voltage Gate Drivers

e Alleviating High Side Latch on Problem at Power Up

e Keepingthe Bootstrap Capacitor Charged in Buck Converters

e Managing Transients in Control IC Driven Power Stages

e Simple High Side Drive Provides Fast Switching and Continuous On-Time

9.1 Infineon online forum resources

The Gate Driver Forum is live at Infineon Forums (www.infineonforums.com). This online forum is where the
Infineon gate driver IC community comes to the assistance of our customers to provide technical guidance - how
to use gate drivers ICs, existing and new gate driver information, application information, availability of demo
boards, online training materials for over 500 gate driver ICs. The Gate Driver Forum also serves as a repository
of FAQs where the user can review solutions to common or specific issues faced in similar applications.

Register online at the Gate Driver Forum and learn the nuances of efficiently driving a power switch in any given
power electronic application.
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10 Revision history
Document version| Date of release Description of changes
1.5 2026-04-30 Initial public release at Infineon.com
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”) .

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, 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.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and standards
concerning customer’s products and any use of the
product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

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

Please note that this product is not qualifiec
according to the AEC Q100 or AEC Q101 documents
of the Automotive Electronics Council.

WARNINGS

Due to technical requirements products may contair
dangerous substances. For information on the types
in question please contact your nearest Infineor
Technologies office.

Except as otherwise explicitly approved by Infineor
Technologies in a written document signed by
authorized representatives of Infineor
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof car
reasonably be expected to result in personal injury.
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