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Figure 1 Overview of EVAL_HB_2EDL6014AC Evaluation Board

Scope and purpose

This user guide provides information about the EVAL_HB_2EDL6014AC Evaluation Board for Infineon’s
EiceDRIVER™ 2EDL6014AC-G2D gate driver, including the board’s functionality, interfaces, jumper settings,
assembled components, configurations and debugging options. In addition, it includes the default bill of
materials (BOM), schematics, and layout of the board.

Intended audience

This document is intended for anyone using the EVAL_HB_2EDL6014AC Evaluation Board.

About this product group

Target applications

e Intermediate bus converter (IBC)/server and datacenter applications for Al power supplies
Product family

Infineon’s EiceDRIVER™ 2EDL6014AC-G2D optimized for Si MOSFETSs.

This evaluation board focuses on 2EDL6014AC-G2D that drives two OptiMOS™ devices in half-bridge
configuration.

Evaluation board

This board is to be used during the design-in process for evaluating the Infineon’s EiceDRIVER™ 2EDL6014AC-
G2D product features.

Note: PCB and other circuits are NOT optimized for final customer design.
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Safety precautions

Safety precautions
Note: Please note the following warnings regarding the hazards associated with development systems.

Safety precautions

Caution: The heat sink and device surfaces of the evaluation or reference board may
become hot during testing. Hence, necessary precautions are required while handling
the board. Failure to comply may cause injury.

Caution: Only personnel familiar with the drive, power electronics and associated
machinery should plan, install, commission and subsequently service the system.
Failure to comply may result in personal injury and/or equipment damage.

Caution: The evaluation or reference board contains parts and assemblies sensitive to
electrostatic discharge (ESD). Electrostatic control precautions are required when
installing, testing, servicing or repairing the assembly. Component damage may result
if ESD control procedures are not followed. If you are not familiar with electrostatic
control procedures, refer to the applicable ESD protection handbooks and guidelines.

Caution: A drive that is incorrectly applied or installed can lead to component damage
or reduction in product lifetime. Wiring or application errors such as undersizing the
motor, supplying an incorrect or inadequate AC supply, or excessive ambient
temperatures may result in system malfunction.

Caution: The evaluation or reference board is shipped with packing materials that
need to be removed prior to installation. Failure to remove all packing materials that
are unnecessary for system installation may result in overheating or abnormal
operating conditions.
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The board at a glance

1 The board at a glance

Figure 2 shows the general-purpose evaluation board for Infineon's EiceDRIVER™ 2EDL6014AC-G2D gate driver,
together with the OptiMOS™ ISC016NO8NM8SC and ISC031NO8NM6SC 80 V MOSFETs in a SuperS0O8 DSC
package. This board includes an optimized layout for a hard-switching half-bridge configuration, as well as
waveform measurement points and other useful features that enable easy lab bench characterization of the
gate driver and power switches.

A. Topview B. Bottom view

(o) G EvaL_HB_2enLeot4ac  (infineon ©

#2a

UGS @2 UDS Q2

Figure 2 EVAL_HB_2EDLG6014AC top (A) and bottom (B) view

1.1 Scope of supply

The EVAL_HB_2EDL6014AC board is an open-loop buck converter. It can be configured to operate as a typical
half-bridge buck converter, wherein the buck converter's power ground (PGND) and signal ground (SGND) are
at the same node. Circuitry such as the input supply of the gate driver (VDD), STA pin, and input PWMs are
referenced to SGND. In this user guide, this configuration is referred to as the "non-voltage-level-shifted"
configuration.

On the other hand, the board can also be configured as a dual floating-gate drive via external connections. In
this configuration, it is still a buck converter, but the PGND and SGND are at two different nodes. The PGND is
shifted by a positive voltage, +V_SHFT, with respect to SGND. In this user guide, this is referred to as the
"voltage-level-shifted" configuration.

See Section 3 for a detailed description on how to configure the board.

User guide 4 V1.0
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Figure 3 Configurations - Top: Non-voltage-level-shifted; bottom: Voltage-level-shifted
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The board at a glance

The STA pin of the 2EDL6014AC-G2D gate driver controls the turn-on driving current capability of the OUTA
output. The evaluation board provides two methods to modify the state of the STA pin:

¢ Jumper selection: The state of the STA pin can be changed using jumper J1

o Externalsignal application: Alternatively, an external signal can be applied to the STA pin via the X5
connector

The supply voltage for the VDDA-GNDA domain is bootstrapped from VDDB-PGND, supporting both non-voltage
level-shifted and voltage-level-shifted configurations. This bootstrapping function is performed externally
using diode D1.

Note that the following components are not included within the scope of this evaluation board and must be
generated externally:

e Sources of the two PWM inputs
e Gatedriver input power supply (VDD-SGND)
e Floating-channel supply (VDDB-PGND)

1.2 Block diagram

INPUT POWER OUTPUT POWER
CONNECTOR SREREORNERIER CONNECTOR

2EDL6014AC-G2D

- JUMPER
L T T T, .
z SGI\E;_O _____ O_Eygo
Z —olfof
—io|-J-pofsenn
EXTERNAL SUPPLIES AND PWM "E @ %L"
PWM Signals
Figure 4 Block diagram of EVAL_HB_2EDL6014AC
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The board at a glance

1.3 Main features

e Configurable in either of the two configurations:

- Non-voltage-level-shifted

- Voltage-level-shifted via external connections

e Configurable STA conditions

e Wide6Vto 12V gate driving voltage operating range

e Test points ready for waveforms measurements for evaluation

1.4 Board parameters and technical data

The table below specifies the board parameters and its technical data.

(infineon

Table 1 Board parameters

Parameter Symbol | Conditions Value Unit
Input voltage VIN Reference to PGND 0to 60 v

VDD voltage VDD Reference to SGND 3.3to5.5 Y

VDDB voltage VDDB Reference to PGND 6to 12 Y
Switching frequency | fsw - 200 to 300 kHz

Note: The evaluation board is optimized for operation with an input voltage (VIN) of 48 V, a duty cycle (D)

of 25%, a switching frequency (fsw) of 200 kHz, and a load current of up to 15 A, without a fan and
at room ambient temperature.

Attention:

e Testing beyond the optimized duty cycle, fsw, ambient temperature, and output power for your specific
evaluation requires monitoring of thermal performance of the power switches and inductor

e Outputinductor (Lout) is IHLP7575GZ: L = 3.3 uH, DC saturation current =28 A (Lo to drop approximately
to 20%). This needs to be considered when testing beyond a 15 A load

e When in voltage-level-shifted configuration, VOUT and +V_SHFT must be set accordingly so that they do
not exceed the recommended voltage ratings of the driver IC

User guide

V1.0
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System and functional description

2 System and functional description

2.1 Getting started

infineon

OptiMOS Power Switches and Output Inductor

o G EvAL_HB_2eDL6éo14ac  (Infineon © o
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Figure 5 Board description - top layer
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Figure 6 Board description - bottom layer
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System and functional description

2.2 Jumper

Jumper J1 has two functionalities. Firstly, it allows manual setting of the STA condition, either tied to VDD or to
SGND. Secondly, it configures the board for either a non-voltage-level-shifted or a voltage-level-shifted
configuration.

* No Connections

Figure 7 Jumper J1
Table 2 Jumper J1 settings
Configuration STA condition
Non-voltage-level shifted | Voltage-level-shifted Low High
Short pins 6 and 9 Float pins6and 9 Short pins 1and 4 Shortpins4and 7
2.3 SMA terminals for PWM inputs

The SMA connectors are provided for use with external function generators that require a BNC-to-SMA cable to
input the two PWM signals.

Figure 8 SMA connector terminals for input PWMs signals

2.4 Supply and signal terminals

The X5 connector provides supply and signal terminals, facilitating easy connection and testing during lab
verification.

Figure 9 X5 Connector for external power supply and signals

User guide 9 V1.0
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Table3 X5 connector functional description

Name Description

+V_SHFT Supply voltage when in voltage-level-shifted configuration. The voltage is the shifted
voltage level

SGND Signal ground (reference ground for the VDD, STA, INA, INB and +V_SHFT)

STA Connector pin for STA if an external signal is required for testing. To use an external STA
signal, keep pin 4 of Jumper J1 open

SGND Signal ground (reference ground for the VDD, STA, INA, INB and +V_SHFT)

INB Input PWM of the gate driver for driving Q2 gate to source voltage

SGND Signal ground (reference ground for the VDD, STA, INA, INB and +V_SHFT)

INA Input PWM of the gate driver for driving Q1 gate to source voltage

SGND Signal ground (reference ground for the VDD, STA, INA, INB and +V_SHFT)

VDD Input circuitry supply voltage. Reference to SGND

SGND Signal ground (reference ground for the VDD, STA, INA, INB and +V_SHFT)

VDDB Supply voltage for the OUTB output channel

PGND Power ground (reference ground for VDDB and Kelvin Source connected to Q2 source pin)

2.5 MMCX connectors and probe tip adapters for waveform measurements

The board features designated test points for easy connection to an oscilloscope, allowing for the
measurement and analysis of waveforms.

i___! N i :“:.z i——
©]oJ0)

-
— & N T

+ = UsS G1 UDS QI

01610 (a ™ |

Figure 10 Test points available in EVAL_HB_2EDL6014AC

Table 4 Functional description of the test points

Test points Description

VGS Q2 Gate to source voltage of Q2 (Low-side MOSFET)

VDS Q2 Drain to source voltage of Q2 (Low-side MOSFET)

PTAl Probe tip point for VDD supply

VGS Q1 Gate to source voltage of Q1 (High-side MOSFET)

VDS Q1 Drain to source voltage of Q1 (High-side MOSFET)

INA Input PWM of the gate driver for driving Q1

INB Input PWM of the gate driver for driving Q2

User guide 10 V1.0
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System and functional description

2.6 Power input and output terminals

Use the terminals to connect power cables for the input voltage source and electronic load.

Figure 11 Input and output connector terminals

Table5 Functional description of power terminals

Board label Schematic designation | Description

VIN(-) X3 Return ground of the converter’s input voltage source

VIN(+) X1 Positive terminals of the converter’s input voltage source

VOUT (+) X2 Positive terminals of the converter’s output load

VOUT (-) X4 Return ground of the converter’s output load

User guide 11 V1.0
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Configuration
3 Configuration
3.1 Non-voltage-level-shifted

In a non-voltage-level-shifted configuration, the evaluation board operates similarly to a typical half-bridge
buck converter. The reference ground for the INA, INB, VDD and STA is connected to the signal ground (SGND).
In contrast, the reference ground for the power buck converter and VDDB is connected to the power ground
(PGND). To configure the board in this mode, use jumper J1 to short SGND and PGND together. J1 provides a
convenient way to connect and disconnect SGND to PGND.

When SGND and PGND are connected, the result isa common ground for both SGND and PGND. This simplifies
the board's configuration and allows for easier testing and evaluation.

Table 6 Jumper J1 settings for non-voltage-level-shifted configuration
J1 pin status Description
Short pins 6 and 9 Shorting nodes SGND and PGND to have a common ground

VIN |_’<_| . m vouT
1]

VDDA

PGND

:- ,
] q

<<

2

o

?
W = PGND
P
o)
o

GNDI

SGND SGND
Figure 12 Effective circuit in non-voltage-level-shifted configuration
3.2 Voltage-level-shifted

In the voltage-level-shifted configuration, the evaluation board still operates as a buck converter, but with a
key difference. The PGND is positively voltage-level-shifted with respect to the SGND. This voltage shift is
achieved through an external supply, which is applied via the +V_SHFT pin, referenced to SGND. The +V_SHFT
pin provides a convenient way to introduce the voltage shift, allowing users to control the level of shift and
optimize the board's performance.

In this configuration, it's essential to note that VDD and VDDB have different reference grounds. VDD is
referenced to SGND, while VDDB is referenced to PGND. As a result, pins 6 and 9 in jumper J1 must be kept
floating to maintain the voltage level shift and prevent any unintended connections between the two grounds.
By keeping these pins floating, users can ensure that the voltage level shift is preserved, and the board
operates correctly.

User guide 12 V1.0
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Configuration

To summarize, the key characteristics of the voltage-level-shifted configuration are:

e PGND is positively voltage-level-shifted with respect to SGND

e Thevoltage shift is achieved through an external supply applied via +V_SHFT
e VDD and VDDB have different reference grounds (SGND and PGND, respectively)
e Pins6and9injumper J1 must be kept floating to maintain the voltage level shift

VIN

[359)

VOUT

N

PGND

+VSHFT

+

GNDI

SGND

SGND

= PGND

Figure 13

Table 7

Effective circuit in voltage-level-shifted configuration

Jumper J1 setting for voltage-level-shifted configuration

J1 pin status

Notes

Float pins6 and 9

VDD-SGND and VDDB-PGND must have a dedicated external supply in which its
reference is not in common ground

3.3

STA function

The STA pin allows programming of the peak source driving current capability of OUTA into two distinct levels:

e Low current mode: When the STA pin is tied to SGND (low), the peak source current is limited to 500 mA

e High current mode: When the STA pin is tied to VDD (high) or left floating, the peak source current is
increasedto 4 A

To ensure optimal noise immunity, it is recommended to connect the STA pin to a stable DC signal, such as
VDD. This provides a more reliable and noise-resistant configuration.

Table 8 Jumper J1 setting for STA conditions

STA Condition J1 pin status Description

Low Short pins 1 and 4 Shorting STA pin to SGND

High Shortpins4and 7 Shorting STA pin to VDD

User guide 13 V1.0
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Test setup sequence
4 Test setup sequence
4.1 Non-voltage-level-shifted configuration

1. Configure Jumper J1 per Table 6
2. Configure Jumper J1 depending on the preferred STA conditions per Table 8
3. Supply the following:
- VDD to SGND in the X5 connector
- VDDB to PGND in the X5 connector
- Input PWMs signal to the SMA connectors from a signal generator
4. Connectinput voltage source for the buck converter with the positive terminal on VIN (+) and ground on VIN
()
5. Connect electronic load for the buck converter with the positive terminal on VOUT (+) and ground on VOUT

()

4.2 Voltage-level-shifted configuration

1. Configure Jumper J1 per Table 7

2. Configure Jumper J1 depending on the preferred STA conditions per Table 8
3. Supply the following:

VDD to SGND in the X5 connector

VDDB to PGND in the X5 connector

Supply a positive +V_SHFT voltage in reference to SGND in the X5 connector

Input the PWM signal to the SMA connector from a signal generator

4. Connectthe input voltage source for the buck converter with the positive terminal on VIN (+) and ground on
VIN ()

5. Connect an electronic load for the buck converter with the positive terminal on VOUT (+) and ground on
VOUT (-)

User guide 14 V1.0
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System design

5.2 Layout

1 2 3 4 §
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Figure 15 Top layer - Layer 1
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Figure 18 Bottom layer - Layer 4
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5.3 Bill of materials
Table9 BOM list
Designator Qty | Value Manufacturer Manufacturer part
number/
Manufacturer order
number
C1, Cinl, Cin2, Cin3, Cin4, Cin5, Cin6, 25 4.7 uF Murata GRM31CC72A475ME11L
Cin7, Cin8, Cin9, Cin10, Coutl, Cout2,
Cout3, Cout4, Cout5, Cout6, Cout7,
Cout8, Cout9, Coutl0, Coutll,
Coutl2, Coutl3, Coutl4
C2,Cinll, Cinl2, Cinl3, Cinl4, Cinl5, 11 220 nF Taiyo Yuden HMK107C7224KAHTE
Cinl6, Coutl5, Coutl6, Coutl7,
Coutl8
C3,C4 2 10 puF Murata GRM21BR61E106MAT3L
C5, C6, Choot 3 100 nF Murata GRM155R71H104KE14D
Coutl9, Cout20 2 68 uF Nichicon PCR1K680MCL1GS
D1 1 100V STMicroelectronics BAT41ZFILM
J 1 Samtec TSW-103-07-G-T
Lout 1 3.3uH Vishay IHLP7575GZER3R3M5A
MMCX1, MMCX2, MMCX3, MMCX4, 6 Wiirth Elektronik 66012002111503
MMCX5, MMCX6
Q1 1 Infineon ISC031NO8NM6SC
Technologies
Q2 1 Infineon ISC016NOSNM8SC
Technologies
R1 1 2.1R Vishay CRCWO04022R10FKED
Rg 1 3.3R Vishay CRCWO06033R30FKEA
S1,S52,S3,54 4 M5x6 RS PRO 914-1510
S5, S6, S7, S8 4 Wuerth Elektronik 970150321
S9, S10, 511, S12 4 Wuerth Elektronik 971300321
SMA1, SMA2 2 Wiirth Elektronik 60311002111526
Ul 1 Infineon 2EDL6014AC-G2D
Technologies
X1, X2, X3, X4 4 Wiirth Elektronik 74655095R
X5 1 Wirth Elektronik 691322110012
X6, X7, X8, X9, X10, X11 6 Wirth Elektronik 691363110002
X12, X13, X14 3 Wiirth Elektronik 609002115121
User guide 22 V1.0
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6

6.1

System performance

Test conditions

e VIN=36Vto60V

e D=25%

e Maximum load current=15A

e fsw=200kHz

e VDD-SGND
e VDDB-PGN

=5V
D=10V

e No fanand at room ambient temperature
e CONFIGURATION: Non-voltage-level-shifted and voltage-level-shifted

(infineon

Note: In voltage-level-shifted configuration, +V_SHFT to SGND = +10 V and VDDB - PGND =12 V.
6.2 Test waveforms
6.2.1 Non-voltage-level-shifted configuration
e = .
—VG5 Q2 I 1: VDS 02
VDS Q2
. . s \l/
\ V. \
s L —_— 'l— ELES 349 35 351 352 353 5.4 355 Z.ST:MQ l:!]ﬁ.? A58 359 kLY 6.1 362 k3 364 65
Figure 21 Gate-to-source voltage of Q1, Q2 and drain-to-source voltage of Q2 at Vin=36V, 15 A load
current
—VG5 Q1 —Vaesal
B —VGsQ2 ) —VG5 Q2
26 VDS Q2 ® VDs Q2
— — — s
|| || || Va \/
Figure 22 Gate-to-source voltage of Q1, Q2 and drain-to-source voltage of Q2 at Vin=48V, 15 A load
current
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w1

—VGs QL — —VG5Ql

—VGS Q2

vl

—\VGS Q2

VDS Q2

VDs Q2

8 _“—"“_ﬂ\ ( \ fm———
e e — : Time
Figure 23 Gate-to-source voltage of Q1, Q2 and drain-to-source voltage of Q2 at Vin=60V, 15 A load

current

6.2.2 Voltage-level-shifted configuration
Note: In voltage-level-shifted configuration, the VDS Q2 waveform is not included. Waveforms focus on
the switching transition of the two output channels.

. i '

‘ —=V¥G5Q1l
Figure 24 VGS Q1 and VGS Q2 atVin=36V, 15 A load current

10 {r" e i

—VG5Ql

Figure 25 VGS Q1 and VGS Q2 atVin=48V, 15 A load current
User guide 24 V1.0
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3
—VGS Q2

3
—VGS Q1

Figure 26 VGS Q1 and VGS Q2 atVin=60V, 15 A load current
6.2.3 STA functions and thermal performances
Note: All waveforms and data in this section were performed in non-voltage-level-shifted configuration.
: P e AP~ s sttt i e i
“ r =il
" [ad Pl
* M7
HAY
l UJ . ——VGS Q1 - STA "HIGH" I~
/ —
I/ —vesal- sTA"low |
Vs
7
o ...lr
Figure 27 STA Functionality. Waveform at Vin =48 V, 15 A load current

Figure 28 Thermal performances of Lout, Q1, Q2 and U1 at Vin =60V, 15 A load current with 300 kHz
switching frequency, no fan and at room ambient temperature (worst-case condition)
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Related resources

e GatedriverICs
e Developer Community forum
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Abbreviation Expanded form

BNC Bayonet Neill-Concelman connector
DSC Dual-side cooled package

fsw Switching frequency

IBC Intermediate bus converter

INA Input A

INB Input B

MMCX Micro Miniature Coaxial Connector
PGND Power ground

SGND Signal ground

SMA SubMiniature version A connector
STA Source current trim adjust pin

VDD Gate driver supply voltage

VDDB Floating channel supply voltage
VDS Drain-to-source voltage

VGS Gate-to-source voltage

VIN Input Voltage
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Important Notice

Products which may also include samples and may be
comprised of hardware or software or both
(“Product(s)”) are sold or provided and delivered by
Infineon Technologies AG and its affiliates (“Infineon”)
subject to the terms and conditions of the frame
supply contract or other written agreement(s)
executed by a customer and Infineon or, in the
absence of the foregoing, the applicable Sales
Conditions of Infineon. General terms and conditions
of a customer or deviations from applicable Sales
Conditions of Infineon shall only be binding for
Infineon if and to the extent Infineon has given its
express written consent.

For the avoidance of doubt, Infineon disclaims all
warranties of non-infringement of third-party rights
and implied warranties such as warranties of fitness
for a specific use/purpose or merchantability.
Infineon shall not be responsible for any information
with respect to samples, the application or customer’s
specific use of any Product or for any examples or
typical values given in this document.

If this document is marked as 'Preliminary', 'Target',
'Draft' or ‘Proposal’, Infineon reserves the right to
change all information given in this document at any
time without notice. Subject to the development and
release of a Product for series supply by Infineon, the
technical specifications of the Product are set forth in
the relevant datasheet provided by Infineon without
such marking.

The data contained in this document is exclusively
intended for technically qualified and skilled customer
representatives. It is the responsibility of the customer
to evaluate the suitability of the Product for the
intended application and the customer’s specific use
and to verify all relevant technical data contained in
this document in the intended application and the
customer’s specific use. The customer is responsible
for properly designing, programming, and testing the
functionality and safety of the intended application, as
well as complying with any legal requirements related
toits use.

Unless otherwise explicitly approved by Infineon,
Products may not be used in any application where a
failure of the Products or any consequences of the use
thereof can reasonably be expected to result in
personal injury. However, the foregoing shall not
prevent the customer from using any Product in such
fields of use that Infineon has explicitly designed and
sold it for, provided that the overall responsibility for
the application lies with the customer.

Infineon expressly reserves the right to use its content
for commercial text and data mining (TDM) according to
applicable laws, e.g. Section 44b of the German
Copyright Act (UrhG).

If the Product includes security features:

Because no computing device can be absolutely secure,
and despite security measures implemented in the
Product, Infineon does not guarantee that the Product
will be free from intrusion, data theft or loss, or other
breaches (“Security Breaches”), and Infineon shall have
no liability arising out of any Security Breaches.

If this document includes or references software:

The software is owned by Infineon under the
intellectual property laws and treaties of the United
States, Germany, and other countries worldwide. All
rights reserved.

Therefore, you may use the software only as provided in
the software license agreement accompanying the
software.

If no software license agreement applies, Infineon
hereby grants you a personal, non-exclusive, non-
transferable license (without the right to sublicense)
under its intellectual property rights in the software (a)
for software provided in source code form, to modify
and reproduce the software solely for use with Infineon
hardware products, only internally within your
organization, and (b) to distribute the software in binary
code form externally to end users, solely for use on
Infineon hardware products. Any other use,
reproduction, modification, translation, or compilation
of the software is prohibited.

For further information on the Product, technology,
delivery terms and conditions, and prices, please
contact your nearest Infineon office or visit
https://www.infineon.com.
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