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About this document

Scope and purpose

This document describes how to use the evaluation board 2ED4820-EM EB2 2HSV48.

Intended audience

Engineers who want to evaluate the capabilities of the 2ED4820-EM 48V high side gate driver in an easy and
flexible way, at medium current levels (up to 20A DC).
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1 Introduction to the 2ED4820-EM EB2 2HSV48

1.1 Overview

The 2ED4820-EM EB2 2HSV48 from Infineon Technologies is a flexible evaluation board designed to showcase
the capabilities of the 2ED4820-EM. This board includes Infineon’s XMC1100 XMC2Go daughter board to
interface to a PC over a USB cable.

A graphical user interface (GUI), called Config Wizard for 2ED4820 EB, is provided via Infineon Development
center. It running on a Windows PC, to control, configure and diagnoze the 2ED4820-EM.

XMC2GO
daughter board

Load side
of Load

Low side
shunt

High side

S DEMOBOARD

262492050 shunt
Jumpers for config. OUT1 g OUT2 g OUT3
Figure 1 Board overview
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Figure 2 Power section overview
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1.2 Key features

e The evaluation board is able to deliver a continuous DC current up to 20A per channel
It comes with a jumper-based configurability, to test various topologies.
Warning: make sure to completely configure the jumpers before turning ON the power supply!!
The various configurations include:
o Power MOSFETSs configured either in common drain or common source topologies
o High side or low side current sense
o Optional capacitor pre-charge resistive channel, driven either by one channel of the 2ED4820-EM
or by a discrete level shifter supplied by the charge-pump of 2ED4820-EM.
Warning: the power resistors (R22 and R23) are sized to pre-charge a capacitance of max 1mF (one millifarad).
e The board comes with any test points on the edges of the board to easily check signals with an
oscilloscope.
e A USB interface (XMC2GO) is provided, to drive the SPI serial interface of 2ED4820-EM from a PC
e A graphical user interface running on a PC allows to control, configure and diagnose the 2ED4820-EM

1.2.1 Typical connection with a PC and a power supply (Common source +
High side current sense)

48.00 Power
supply

: 9(1 fineo

* DEMOBOARD
2ED4B82@-EM
EB2 2HSv4n

Figure 3 Conection with a PC and a power supply
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1.3 Mandatory jumpers

The 2ED4820-EM EB2 2HSV48 comes with two jumpers: J4 for supply selection and J17 for GND connection.
Both jumpers have to be kept on the board for proper operation:
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Figure 4 Mandatory jumpers.
1.4 Configuring the current sense position
14.1 Low side current sense:

This configuration is used to sense the current thanks to a low ohmic shunt connected to the ground node:
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Figure5 Configuration for low side current sense.
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1.4.2 High side current sense:
This configuration is used to sense the current thanks to a low ohmic shunt connected to the supply node:
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Figure 6 Configuration for low side current sense.
1.5 Overview of the power configurations which can be tested

There are at least three different power configurations which can be tested.

1.5.1

o Channel A drives the high side MOS of low-ohmic path on OUT3

Channel B drives the low side MOS of low-ohmic path on OUT3

Common drain power configuration (1 single load):

e Optional capacitive pre-charge with discrete level shifter, connected thanks to a jumper on J8

This configuration can be used either with low side (Config 1) or with high side current sense (Config 2):

[
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| | Lgvel
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48v g 79D | a8v
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Pre-charge MCU
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o’ Pre-charge
cso - e
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Figure7 Common drain.
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Figure 8 Configuring the jumpers & connecting the load.
1.5.2 Common source power configuration, 1 single load:

e Channel A drives the ohmic path to pre-charge capacitor(s), connected thanks to a jumper on J7
e Channel B drives the low-ohmic path on OUT1

This configuration can be used either with Low Side (Config 3) or with High Side current sense (Config 4):
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Figure9 Common source, 1 single load.
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153

Configuring the jumpers & connecting the load.

Common source power configuration, 2 loads:

e Channel Adrives the low-ohmic path on OUT2
e Channel B drives the low-ohmic path on OUT1

e Optional capacitive pre-charge with discrete level shifter, connected thanks to a jumper on J8

This configuration can be used either with Low Side (Config 5) or with High Side current sense (Config 6)
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Figure 12 Configuring the jumpers & connecting the load.
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1.6 Level shifter and end-of-charge detector
The 2ED4820-EM 2HSV48 EB comes with two features external to 2ED4820-EM:

1. High voltage level shifter, to optionally drive the resistive path for capacitor pre-charge either from an
MCU GPIO (P0.14_LSh) or from an external waveform generator (using TP23)

VCPO—o
Q1 J—
(1 []
é R33 Q2 |§|[g] R44
2k2 . E |§| |
D
oL LH 3
r S5 @ Raa T
P23 PMBTAS56 Q ™ R20
™~ [} o /"—
(rP R44 Q2 g ® "
z o Infineon
47k w
2k2 0 T =
G1_LSh © e
R35 Q1
P0.14_ LSh © AN I:PMBTAOG 8
2k2 Gitsh o— 1
Gl O—3
i GA O————o
e CON3
0

Figure 13 High voltage level shifter.

The level shifter is powered from the Charge pump (VCP) in 2ED4820-EM, which generates a supply 15V above
the 48V supply connected to J15. The charge pump can deliver up to 10mA for such an external circuitry.

J8 allows to select how the resistive path made by U2, U13, R22 and R23 is driven:

e Usingajumperon pins 1 &2, the level shifter drives the resistive path
e Usingajumperon pins 2 & 3, 2ED4820-EM drives the resistive path from channel A (GA pin)

J11 also has to be configured properly, to connect the SA pin of 2ED4820-EM when it is driving the resistive
path: put the jumper on pins 1 & 2.

2. End-of-charge detector, based on a comparator, to detect when the capacitor(s) are sufficiently charged to
switch ON the low-ohmic path.

User Manual 1.0
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Figure 14 End of charge detector.

The voltage out of the resistive path, which is charging the capacitor, is compared to a reference voltage
generated from the supply voltage supplying the board.

e R38 &R39 divide the voltage on the capacitor: CP+ is biased to 12/(270+12) = 4.255 % of OUT1 voltage.

e R40, R41 & R42 divide the voltage of the supply: R41 // R42 is: (10*270)/(10+270) = 9.64 kQ, so CP- is biased to
(9.64) / (270+9.64 ) = 3.448 % of the supply voltage applied on VBAT_GD.

The comparator output is triggered when CP+ = CP-, which means:
[4.25% xV(OUT1) ] =[3.448 % x V(VBAT_GD) ] » V(OUT1) = 0.03448/0.04255 x V(VBAT_GD)

> V(OUT1) =81% V(VBAT_GD).
The comparator output is triggered when the voltage on the capacitor has reached 81 % of the supply rail.

The value of R42 can be modified to change this percentage if required:

Table 1 Percentage of VBAT_GD for which the comparator triggers
Value of R42 (kQ) none 270 120 56 39 27
Percentage of VBAT_GD |87 % 81% 77.7% 71.6 % 67.3% 61.8 %
User Manual 1.0
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Figure 15 End of charge detector: scope capture.
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2 Software user manual

In order to interact with the SPI interface of the 2ED4820-EM, an XMC2Go daughter board is assembled on top
of the EB2 2HSV48 board. A firmware has been developed for the XMC MCU to drive the 2ED4820-EM over SPI.

To enable easy testing, a Graphical User Interface has also been developed, which runs on a PC and interacts
with the XMC2Go daughter board by sending/receiving messages over USB: Config Wizard for 2ED4820 EB.

2.1 Prerequiresites

2.1.1 Installing the Config Wizard for 2ED4820 EB

For your PC to interact with the XMC2Go over USB, install the Infineon Developer Center launcher
from this link: Infineon Developer Center Launcher, using a web browser:

-~ .
Inf"‘]eon All Q Mewsletter Contact Whereto Buy English~ & myinfineon ~ % Cart

Products Applications Design Support Community About Infineon Careers

»Home »DesignSupport > Tools » Utilities

Infineon Developer Center Launcher )

Overview Infineon Developer Center (former Infineon Toolbox) is the ane stop shop for engineers for downloading and —
design-in of all Infineon development tools, embedded software, services and solutions. It provides two views ¥ Download

Downloads
» Infineon Developer Center: online repository listing all available tools, software and services

Support . - . . .
o + Launcher: offline utility to manage and update all tools after downloading from the IDC online repository

+ Step 1: register first

+ Step 2: login and download launcher utility
+ Step 3: search for tools or software

+ Step 4: download and install

+ Step 5: manage tools in launcher utility

Figure 16 Installing the Infineon Developper Center.

Follow Step 1 + Step 2 to install the launcher.
In Step 3, search for the Config Wizard for 2ED4820 EB in the “Tools” menu, download and install it (Step 4):

Config Wizard for 2ED4820 EB [  Version:
T + ffers a windows ba Ito £ re 2ED482 2 2HSV48 ar - 2021172 " s
2ED4820 BS BOAR \luat t and to rea t diagnost ita File size: )4

g Tags:

Figure 17 Installing the Config Wizard for 2ED4820 EB.
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2.1.2 Flashing the XMC2Go

Once the Config Wizard for 2ED4820 EB software is installed on the PC, the XMC2Go can be connected to the
PC thanks to a micro USB cable. To ensure consistency with the Config Wizard for 2ED4820 EB software
running on the PC, it is necessary to flash the firmware of the XMC microcontroller.

1**step: launch the Config Wizard for 2ED4820 EB software on the PC, from the Infineon Developer Center:

Config Wizard for 2ED4820 EB Version:
This tool offe 3 windows based GUI to configure 2ED4820 EB2 2HSV48 ar Details

BS BOARD evaluation boards and to read out diagr

Tags:

Figure 18 Launching the program.

The window shown in the next figure should pop-up on your PC:

[Z] Config Wizard for 2ED4820 EB

- [m] X
Tools  Help
Box 1 Box 2
Measures
COM part
® = (ot -n
connect Channel A Enable <->Disable
CS0 Vref ov
Disconnect Channel B o]
Jout (max value) : 0A
Channel B Clear errors
Available com ports... Charge pump ready (] Tout (min value) : 0A
Channels B Normal<->SafeState Iout (mean value) : 0A
Main failure indicator y
Calibration

Box 3 Box 4

Shunt value (in ma)

0.1]]

NORMAL STATE

Channel not deactivated when VDS overvoltage

MOS voltage blank time : 10ps

Non Latching Falures

Monitoring

Control Regist VDD undervoltage p OTP memoary data carruption y
-ontrol Registers Chip in Overtemperature —
VBAT overValtage restart time : 10us Drain to Source Overvoltage - CHA J || Temperature Warning 4
VBAT undervoltage restart time : ims Gate-Source Undervoltage -> CHA -
i Loss of Charge Pump Ground J
Cross control deactivated Drain to Source Overvoltage -> CHB ']
Gate-Source Undervoltage - CHB / [
VDS threshold range: [ 300mV | -300my] g lrssafEgs Sl -
Overcurrent Failure — SAFE STATE
MOS voltage filter time : 5ps
1] L Charge pump Undervoltage = Loss of Analeg Ground J

CSA gain @ 35
5PI address not available —
Shunt_is_in_low_side_position VBAT undervoltage failure (]
Outputload is < 100pF SLEEP STATE
OCTHrange_2: [ +0.2xVDD , -0.2x VDD ] Source Overvoltage -> CHA (=]
VBAT overvoltage failure o]
Configure both channles Source Overvoltage -> CHB (=]
Load configuration
Figure 19 Welcome page.
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2" step: establish the connection with the XMC2Go board:

= Config Wizard for 2ED4820 EB &) Config Wizard for 2ED4820 EB
Tools Help Tools Help
Box 1 Box 1
| (1)
@ comMport @ coM port /\
connect | Connect ( Z l
Disconnect Disconnect
Port number : COM30 Port number : COM30
Busy : NO Busy : YES
Port name: JLink CDC UART Port Port name: JLink CDC UART Port
. . /
Figure 20 Selecting the Com Port & activating the connection.

3" step: flash the firmware in the XMC MCU memory

3 Config Wizard for 2ED4820 EB

Tools Help

- Update Firmware

[F] Programming window X

Reload the firmware ?

2Yes No

Reset the borad
Pre-charge Sequence Ctrl+Shift+T

@) com port

Connect

Disconnect

Erase [

Program | 0.0%
Veriy | 00%

Erasing range 010001000 - 0x10006FFF (128 sectors, 32 KB) 0.002¢

Figure 21 Flash the XMC MCU code.

The XMC firmware is now updated to be in sync with Config Wizard for 2ED4820 EB version.

This update of the XMC firmware has to be performed every time a new version
of the Config Wizard for 2ED4820 EB is downloaded and installed!!
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2.2 Accessing the user guide in the ‘Help’ menu

Access the help menu to discover the functionality of the Config Wizard for 2ED4820 EB software (the help
opens in a web browser, as an html file):

C‘j Config Wizard for 2ED4820 EB
Teols = Help

Box 1 Help
About

Licenses |
@ comport
Connect

Disconnect

@R O Fie

T T

figWizard20

Help web page for the Config Wizard 2ED4820 EB GUI

1. Introduction

terface (GUI). It represents graphical support for Infineon's 26D4820-EM gate driver,
[) Config Wizsrd for 2E04320 €8
Tools  Help
Box1
COM port
o Charral A
Connect Cuamela | Enabie <->0mable
Escnnact Charreie
Crormel 8 Gear eer:
Port number : COMLO Charge pump ready

Busy
Port name: JUnk COC UART Port

\ J \
Box3
Erfors and warmings
Shunt vakse (in ma)
| |+
9211 | voo undervotage )
e homowrtsmoeanse [ )
VBAT overvoltage restart me < 10us - Drain o Scurce Overviage -> A & || remoersnce wamng
VAT underoltage restart time  lms ~ Gate Source Undervoltage -> CHA -
| | = Drain to Source Overvoltage > O -
1 Gate Source Undenaitage -> Ol WD || 1 ee of st e

OTF memry data comption

Losts of Charge Puasp Ground

elp/help.htmi

I Unkedn  Medarool [ PCBToslkt

it enables the display of errors/warmings and processed

€S0 Vref : ov

Tout (max vake) 0A

Tout (min vale) 0A

Tout (mean value) oA
Calteation

Box s

NORMAL STATE

Figure 22
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3 Board connectors description
3.1 Power connectors
Name Connector Type Description
VBAT J15/1 Power supply Positive power supply 48V
GND J16/2 Ground power Ground
GND_Load J16/1 Ground power Ground connection for the load, in low side current sense configuration
OUT1 J13/1 Power output Output 1 for aload, up to 20 ADC
ouT2 J13/2 Power output Output 2 for a load, up to 20 ADC
ouUT3 J14/1 and J14/2 Power output Output 3 for a load, up to 20 ADC
3.2 Interface connectors
3.2.1 Connector J1
Name Pin Type Description
P2.7_OFF 1 Digital Input Connects to switch S2
P2.9_CSO 2 Analog Input Connects to CSO output on 2ED4820-EM through 12kQ series resistor (R8)
P2.10_ON 3 Digital Input Connects to switch S1
P2.11_MOSI 4 Digital Output Connects to MOSI input on 2ED4820-EM through 1kQ series resistor (R5)
GND 5 Ground Ground
+3V3_XMC 6 Supply 3V3 supply, connects to VDD pin of 2ED4820-EM if a jumper is positioned
on pins 1 &2 of J4 (default config)
P0.0_CP_OUT | 7 Digital Input Connects to U12 comparator output to detect end of capacitor charge
NC 8 No connected -
3.2.2 Connector J2
Name Pin Type Description
P2.6_MISO 1 Digital Input Connects to MISO output on 2ED4820-EM through 1kQ series resistor (R4)
P2.0_INT 2 Digital Output Connects to INTERRUPT input on 2ED4820-EM through 1kQ series
resistor (R2)
NC 3 No connected -
P0.14_LSh 4 Digital Output Connects to the input of the discrete level shifter
P0.9_CSN 5 Digital Output Connects to CSN input on 2ED4820-EM through 1kQ series resistor (R6)
P0.8_SCLK 6 Digital Output Connects to SCLK input on 2ED4820-EM through 1kQ series resistor (R7)
P0.7_ENA 7 Digital Output Connects to ENABLE input on 2ED4820-EM through 1kQ series resistor
(R1)
P0.6_SAFEN 8 Digital Output Connects to SAFESTATEN input on 2ED4820-EM through 1kQ series
resistor (R3)
User Manual 1.0
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3.2.1 Connector J3
Note:

J3is not assembled, reference = 09195166324 from Harting or compatible connector

Name Pin Type Description

NC 1 No connected -

GND 2 Ground Ground

NC 3 No connected -

P0.14_LSh 4 Supply 5V supply, connects to VDD pin of 2ED4820-EM if a jumper is positioned
on pins 2 & 3 of J4

NC 5 No connected -

NC 6 No connected -

NC 7 No connected -

P2.0_INT 8 Digital Output Connects to INTERRUPT input on 2ED4820-EM through 1kQ series
resistor (R2)

P0.9_CSN 9 Digital Output Connects to CSN input on 2ED4820-EM through 1kQ series resistor (R6)

P0.6_SAFEN 10

Digital Output

Connects to SAFESTATEN input on 2ED4820-EM through 1kQ series
resistor (R3)

P0.8_SCLK 11

Digital Output

Connects to SCLK input on 2ED4820-EM through 1kQ series resistor (R7)

PO.7_ENA

12

Digital Output

Connects to ENABLE input on 2ED4820-EM through 1kQ series resistor
(R1)

P2.6_MISO 13 Digital Input Connects to MISO output on 2ED4820-EM through 1kQ series resistor (R4)

P2.10_ON 14 Digital Input Connects to switch S1

P2.11_MOSI 15 Digital Output Connects to MOSI input on 2ED4820-EM through 1kQ series resistor (R5)

P2.9_CSO 16 Analog Input Connects to CSO output on 2ED4820-EM through 12kQ series resistor

(R8)

3.3 Test points

Name | Signalname | Type Description

TP1 SCLK Digital Input Directly connects to input pin SCLK on 2ED4820-EM

TP2 CSN Digital Input Directly connects to input pin CSN on 2ED4820-EM

TP3 MOSI Digital Input Directly connects to input pin MOSI on 2ED4820-EM

TP4 MISO Digital output Directly connects to input pin MISO on 2ED4820-EM

TP5 SAFESTATEN Digital Input Directly connects to input pin SAFESTATEN on 2ED4820-EM

TP6 INTERRUPT Digital Input Directly connects to input pin INTERRUPT on 2ED4820-EM

TP7 ENABLE Digital Input Directly connects to input pin ENABLE on 2ED4820-EM

TP8 CSO Analog output Directly connects to output pin CSO on 2ED4820-EM

TP9 VBAT_GD Analog supply Directly connects to supply pin VBAT on 2ED4820-EM

TP10 GA Analog output Directly connects to output pin GA on 2ED4820-EM

TP11 GB Analog output Directly connects to output pin GB on 2ED4820-EM

TP12 SA Analog input Directly connects to input pin SA on 2ED4820-

TP13 SB Analog input Directly connects to input pin SB on 2ED4820-

TP14 OUT1 Power output Connects to power signal OUT1

TP15 ouT2 Power output Connects to power signal OUT2

TP16 0ouUT3 Power output Connects to power signal OUT3

TP17 GND Ground Connects to board ground plane

TP18 VDD Supply Directly connects to supply pin VDD on 2ED4820-EM

TP19 VCP Supply Directly connects to supply pin VCP on 2ED4820-EM

TP20 CPL Analog output Directly connects to output pin CPL on 2ED4820-EM

TP21 P0.0_CP_OUT Digital output Connects to U12 comparator output to detect end of capacitor charge

TP22 CP+ Analog output Connects to U12 comparator positive input

TP23 Dr_Lsh Digital input Connects to Level shifter input
User Manual 1.0
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5 Bill of Material
Item | Qty | Identifier Value Charact. Footprint
1 1 C1 4. TuF 100V/X7R 2220
2 1 C2 2.2uF 25V/XTR 1206
3 1 C3 220nF 100V/X7R 805
4 2 C4,C7 1uF 16V/XTR 1206
5 4 C5,C9,C10,C11 100nF 16V/XTR 805
6 2 Co6,C8 100p 16V/XTR 805
7 1 C12 TbD TbD 2220
8 1 D1 MMSZ5256BT1G Zener 30V SOD123
9 1 D2 MMSZ5260BT1G Zener 43V SOD123
10 2 D3, D4 KPTD-2012LVSYCK LED 805
11 3 D5, D6, D7 SMBJ12A TVS 14V SMB
12 2 J1,J2 SSM-108-L-SV-LC
13 0 J3 CON16 09195166324 HE10
16pts
14 8 J4, Je6, J7, 48, J9, J10, J12, J19 CON3
15 3 J5,J17,J18 CON2
16 1 J11 CONG6
17 4 J13,J14, J15, J16 804-102
18 1 Q1 PMBTAO06 NPN 80V SOT23
19 1 Q2 PMBTA56 PNP 80V SOT23
20 2 RshL, RshH 2m 4-pin shunt BVB
21 12 R1, R2, R3, R4, R5, R6, R7, R13, 1k 805
R16, R32, R33, R36
22 1 R39 12k 805
23 1 R41 10k 805
24 3 R8, R21, R43 15k 805
25 2 R11,R12 4R7 805
26 8 R14, R15, R25, R27, R28, R31, 47k 805
R34, R37
27 5 R20, R24, R26, R29, R30 150R 805
28 2 R22,R23 4R7 2512
29 2 R35, R43 2k2 805
30 3 R38, R40, R42 270k 805
31 2 S1,S2 PTS645SM43SMTR9 | switch
2LFS
32 23 TP1,TP2, TP3, TP4, TP5, TP6, Test Point
TP7,TP8, TP9, TP10, TP11,
TP12,TP13, TP14, TP15, TP16,
User Manual 1.0
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TP17,TP18, TP19, TP20, TP21,
TP22,TP23

33 1 Ul 2ED4820-EM SPI gate TSDS024
driver

34 5 U2, U5,U8,Ull1, Ul13 IAUZ40N0O8S5N100 10mQ NMOS S308
80V

35 6 U3, U4, U6, U7, U9, U10 IAUC100NO8S5N043 | 4.3mQ NMOS SS08
80V

36 1 X1 IPD50N10S3L-16 15mQ NMOS DPAK
100V

37 1 u12 LMV331 Low voltage SOT23-5
comparator
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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..

WARNINGS

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

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