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EiceDRIVER™ 1EDI305xAS: Maximizing the performance/cost ratio
and supporting IGBT & SiC through high feature integration & SPI

— Split TON & TOFF output with strong internal booster stage for up to 20A

(infineon

Block diagram

Primary side Secondary side

— Strong integrated active miller clamp & pin for external miller clamping GND1 GNDZ
— Accurate dual 12-Bit DS-ADC with (total accuracy <+2%) veet SUPPY Secondan Pover g
ISO-26262 ASIL-B (D) compliant incl. the following safety features: NP m veez
. . ] NFLT OCP/DESAT Output stage TON
— Safety inputs on primary (SI1 & SI2) & secondary side (ASCS) notification monitoring
NRST TOFF
— Configurable supply monitoring (UVLO for VCC1 & OVLO/UVLO for m — CLAMPIGATE
VCC2 & VEEZ2) & internal supervision for both chips RSDI‘: —— L ‘;?.f:,"‘a’;:i‘;’i':é’ AMCLPA
- VGS gate & OUtpUt Stage monltorlng sabadeabadeshidinn 512 Safe sta:e Inputs Coreless Short cir_cuit DESAT
— DESAT & differential OCP pin for fastest overcurrent detection & reaction £ | [RERIT Transformer protection OCPP1
g DS0-36-85 SDI —— OCP pin open
Key benefits - sSDO SPI detection OCPN1
FRAPEFTRT AR Communication
. . . . SCLK Interface AIP1/ASCS
— Integrated SPI for advanced configurability to optimize the device 10.3mm
behaviour for SiC & IGBT traction inverters NCS Dual ADC AlP2
. . . . ADCPWM/ ADC Output/Shoot AIN2
— 1EDI3051AS with second monitoring & clamping stage for parallel TSIl through protection
driving and monitoring VBATS ipor ion eND2
— Flyback controller w/ high accuracy (S+2%) minimizing conduction losses TOUTP Parallel power CLAVPIGATE
device clamping & AMCLP2
i i ISENSEP Flyback Controller e
Target applications available in | MRS SR
ISENSEN 1EDI3051AS
— EV traction inverter GND1 OCPN2

— eFuse (solid state HV auxiliaries disconnection)
— eDisconnect (solid state battery main disconnection)
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Application example: Infineon
Infineon ASIL D traction inverter chipset L/

Infineon product offering

LV Battery ' HV Battery
15026262 : Domain
.‘ < |
complar . HV Back-up il
— Power supply — OPTIREG™ PMIC TLF35585 OPTIREG™ l supply |
PMIC ]

TLF35585 y 3 DC-Link
'g: > Capacitor
kL
=1

]
]

— Microcontroller — AURIX™ TC3xx microcontrollers
EiceDRIVER™
1EDI305XAS - HS Power Stage e.g.
, -~ 3{ HybridPACK™ (SiC or IGBT)
— EiceDRIVER™ 1EDI302xAS,
— Gate driver 1EDI303xAS and 1EDI305xAS high- Li?ﬁﬁﬁ?itw i
voltage gate driver ICs for xEV 32-bit MCU
Multicore/Lockstep
AURIX™
— HybrldPACKTM Drive/DSC Automotive EiceDRIVER™ Current
Power stage IGBT & CoolSiC™ MOSFET modules EDIS0AS - LS S

Safety Logic .
Parallel Processing

|
[]
For more info and product recommendations visit our webpage: Unit s F'yba{?i{
]
1

circuit

Traction inverter
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https://www.infineon.com/cms/en/applications/automotive/electric-drive-train/traction-inverter/

EiceDRIVER™ 1EDI305xAS
Product table

Product name

Voltage

class

Output current
sink/source

Isolation

Configuration

Swtich Type

Parallel devices

Infineon

;

Package

i - . IGBT & SiC | Single clamping and i
1EDI3050AS 1200V +/-20 A 6.8 kV reinforced high-side MOSEET monitoring ASILB DSO-36
: : : IGBT & SiC Dual clamping and
1EDI3051AS 1200 V +/-20 A 6.8 kV reinforced high-side MOSEET monitoring ASILB DSO-36

Evaluation boards

1EDI3050AS Eval Board

1EDI3051AS Eval Board
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https://www.infineon.com/cms/en/product/power/gate-driver-ics/1edi3050as/
https://www.infineon.com/cms/en/product/power/gate-driver-ics/1edi3051as/
http://www.infineon.com/eicedriver-xEV
https://www.infineon.com/cms/en/product/evaluation-boards/1edi3050-eval-board/
https://www.infineon.com/cms/en/product/evaluation-boards/1edi3051-eval-board/

EiceDRIVER™ 1EDI305XAS: e aon
Key features and benefits p

— High configurability to optimize
for SiC or IGBT power stages and Scalability
to ease platform development

Integrated SPI interface

6.8 kV reinforced insulation (DIN VDE) _ o
— Highest system efficiency thanks to

accurate flyback controller reducing

ISO 26262 ASIL B (D) compliant SiC conduction losses System efficiency

— ASIL-compliant internal safety
mechanisms to facilitate ASIL D
traction inverter developments

Safety features e.g. DESAT & OCP protection,

gate, output stage & supply monitoring Dependability,

. . robustness
Robust and field-proven Infineon Coreless : :
— Proven high quality and product
Transformer (CT) technology
robustness
Integrated flyback controller (closed loop System cost reductions,

— Saving external components such as

regulation for 2% accurac
2 Y) isolated ADC, flyback regulator, etc.

space savings

Integrated booster (up to 20 A peak) and

12-Bit DS-ADC — Compact DSO-36 fine pitch package
Evaluation boards, simulation, techn. docu- — Sophisticated support material Fast time to market
mentation, design examples, global support for fast and easy design-in
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EiceDRIVER™ 1EDI305xAS: Accurate closed loop flyback controller (imeon
overview

— The flyback controller is implemented on the primary chip of the gate

_ 1EDI305xAS
driver

GND2
— The secondary chip includes a voltage monitor to supervise VCC2 Flyback Controller ClRe —
ISENSEN VCC2 and VEE2
and VEE2 OVLO / UVLO
ISENSEP monitor Cvcz
— Information about the outptut voltage VCC2 is transmitted back to the
. ) TouTP VCC2Flyback
primary chip feedback

GND1

= G2

— The flyback controller regulates the flow of power via the means of a
state-machine ,Hysteretic Constant Peak Current Mode Control”

— The flyback is optimized to operate in DCM (discontinous conduction
mode)

— Fitting external parts:

11.7 Max

11.35Max

2.51__ 0.70x0,40
TDK SMD Transformer Logic Level MOSFET
P302631-Al1-51 IAUZ30N06S5L140

12.2023 Copyright © Infineon Technologies AG 2023. All rights reserved. 6



EiceDRIVER™ 1EDI305xAS: Accurate closed loop flyback controller (imeon
Simulation example

f— — — — — — — — — — — — — — — — — — — ] (1% 18Y

el . Adaptive” Full
3.0+ Ip_rlm Power Mode
— 1T xRl — — - Isense = FLYIPKL
257 I 62.5% Y
L 1 R e A e e
< 15
1.0+
0.5 |
0.0 _—JJFI—II—L—-h-Hu—J-F—hJ——H-JLh—_JF-—-J_—ﬂJ——-J——Ht

1.68 1.70 1.72 1.74 1.76 1.78 1.80 1.82 1.84 1.86 1.88 1.90 1.92 1.94 1.96 1.98 ® le-3
5

Figure 14 Simulation example: Flyback in steady-state with constant resistive load

Closed loop controls achieving +1% typical accuracy (hysteresis limit), leading to best-in-class +2% min/max accuracy
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EiceDRIVER™ 1EDI305xAS: Accurate closed loop flyback controller (iﬁneon
Increasing system efficiency by reducing SiC conduction losses

Worst case conduction losses in Traction Inverter
VBAT [W]*
820,0
EiceDRIVER™ 1EDI305xAS 800,0
780,0 \ _9 4%
760,0 \ = 75 W
VEE?2 generation 740,0 798.0 ~
s SiC MOS Rdson dependency of Gatevoltage ’
720,0
7,00 Worst case Ron @13,9V (with 5% accuracy)
________________ J 700,0 7230
= 560 Worst case Ron @14,7V (with 2% accuracy) .
g I With 5% supply accuracy With 2% supply accuracy
=
EI 6,20 ¥ * SiC FS03; 400Arms; 600V; M=0,9; fsw = 20kHz; Rgon=Rgoff =5,1Q
=
O 58
UJI DY I g
fa] > SUPRY VCC2 accuracy matters!
o 5,40 ) .
‘:EQ% supp\;

5,00 . .
135 139 143 147 151 155 159 163 167 17,1 175 Espec|a||yfor SiCl

GATE/SOURCEVOLTAGE [V]
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EiceDRIVER™ 1EDI305XAS: (iﬁneon
Support material

Technical documents

Datasheet available 1EDI3050 EVAL BOARD available
Application note (flyback) available 1EDI3051 EVAL BOARD available
Application note (general) Q1/2024 1EDI305xAS Evaluation Board Schematics available
1EDI305xAS Evaluation Board GUI Software available
Safety documentation* available
Design and simulation tools
SIMetrix, PSPICE model + Flyback available
Infineon Designer online template coming soon

Check out the webpage for
further information and design support:
* NDA restrictions www.infineon.com/eicedriver-xEV
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https://www.infineon.com/cms/en/product/power/gate-driver-ics/1edi3050as/#!documents
https://www.infineon.com/cms/en/product/power/gate-driver-ics/1edi3050as/
https://www.infineon.com/cms/en/product/evaluation-boards/1edi3050-eval-board/
https://www.infineon.com/cms/en/product/evaluation-boards/1edi3051-eval-board/
https://www.infineon.com/cms/en/product/evaluation-boards/1edi3050-eval-board/#!designsupport
https://www.infineon.com/cms/en/product/evaluation-boards/1edi3050-eval-board/#!designsupport
https://www.infineon.com/cms/en/product/power/gate-driver-ics/1edi3050as/?redirId=269655#!designsupport
https://www.infineon.com/cms/en/tools/landing/ifxdesigner.html
http://www.infineon.com/eicedriver-xEV
https://www.infineon.com/cms/en/product/power/gate-driver-ics/automotive-gate-driver-ics/high-voltage-xev-applications/?redirId=268721

EiceDRIVER™ 1EDI305xAS:

Demoboards available with easy-to-use GUI

Connects to PC

Highside Driver
PINPC - Input cenfiguration register

ADCPWMPER simoc ASCDEL
tPeriod ADCO  ~ SOFTOFF - Asci2
ADCPWMENAB ADCPWMINY

ADCPWMEN - INVEN -

FLYBACKCT - Flyback configuration register 1 - Start-up
FLYBENA FLYMAXTUP FLYSTART FLYLEBLK
EN - FLYMAXTUPT - Stert2 - tlsenseBTI
FLYBACKC2 - Flyback configuration register 2 - Normal Operation
FLYFREQ FLYIPKL FLYB2IPK

IPWMpk2 - N
FLYBACKC3 FLYBACKCA
FLYSCHK FLYBOVEN FLYRSTT

N . . FLYRSTT2
OCPINJFLT FLYOUTTRI

oIS - Dis -

STATUSS - read only - Status register secondary.

VALOCPP1 VALOCPN1 VALOCPP2 VALOCPN2

DIAGS - read only - Error diagnosis secondary

SPORST SIRST UVLO2ER OVLOZER
NOTSET - NOTSET - | NOTSET - | NOTSET
UVLO3ER OVLOIER GMONER OSMER
NoTSET - [N - | NOTSET - | NOTSET
DESATER OCPER 0CPPOD

NOTSET - NOTSET - NOTSET  ~
DIAGSSTCKY - read only - Sticky bits secondary:

SPORSTS SIRSTS UVLO2ERS OVLOZERS
B - o - SR - | o
UVLO3ERS OVLOERS ~ GMONERS ~ OSMERS
NoTSET - [N - | NOTSET - | NOTSET
DESATERS. OCPERS 0CPPODS

NOTSET - NOTSET - NOTSET  ~

SCPC- Short circuit protection config register

DESATVL DESATCS DESATERR ocevi
VDESATO - IDESATCS1 - SOFTOFF - VOCPD2
OCPERR

SOFTOFF  ~

via USB

STOFFC - Soft off configuration register
STOFFPVL STOFFPT  STOFFRC

ADCSET - ADC1 and ADC2 additional settings

vpLTD -

ADCICS ADC2CS ADCSR

14DCICST - IADCACST - FSAMPLER -

GMOSMC - GM and OSM configuration register

GMERR GMBT OSMBT

SOFTOFF  + GMBT:2 - tOUTMET:2 -

AMCLPC - Active Miller Clamp configuration

IAMCDIS EAMCEN A

oIS - - vCLAMPR -

EAMCLPDEL

TAMCLPDELAYD -

CTRL - write only - Control

e ars SPICE

KEEP - KEEP ~ oS -

ADCIR-readonly  ADC2R - read only.

ADCIRES ADCZRES

STATUSP - read only - Status register primary

LMa LML ORDIAGPS ORDIAGSS

worsr - orser - | SETMN - | e -
SRDY FIT SPICES
NOTSET - NOTSET - | NOTSET -

RDY
ST
OPM
Ready.Mode |

SPSML - Secondary power supply monitoring level register

oviovL WLO2VL OVLO3WL UVLOVL
VOVLOZHL2 ~ VUVLOZHLL ~ VOVLO3HLO - VUVLO3HLO ~
vecavL

vovslz -+

DIAGSMIR - read only - Eor diagnos secondary mirtored

UVLOZER OVLOZER
NOTSET - | NOTSET -

UVLO3ER OVLOIR GMONERM  OSMERM

NOTSET - (BRI - | NOTSET - [ NOTSET -

DESATERM  OCPERM 0CPPODM

NOTSET - NOTSET - | NOTSET -

K - ready only - Eror s m. sic
SPORSTMS  SIRSTSMS UVLO2ERMS  OVLOZERMS
SET - wotsEr - SER |- NOTsET -
UVLO3ERMS ~ OVLO3ERMS  GMONERMS  OSMERMS
NOTSET - [SERUUN - | NOTSET - | NOTSET -
DESATERMS ~ OCPERMS ~ OCPPODMS

NOTSET = NOTSET  + | NOTSET v

DIAGFLY - read only - Eror diagnosis fiyback

FIVESCHKER  FLYMAXTER  FIYBOCER FLVIMONER
NOTSET - NOTSET - NOTSET - NOTSET -~
FLYEOPPER  FLYBOPNER  FLYEOWLOER  FLYISERL
NOTSET  ~ NOTSET = NOTSET = NOTSET  ~
FLYMFUL FLYMLOW FLYSTUP FLYRERR
NOTSET = NOTSET = NOTSET  »| NOTSET -+
FLYBACT FLYBFSM

DIAGFLYSTCKY - read only - Error diagnosis fiyback sticky.

FLYBSCHKERS ~ FLYMAXTERS ~ FLYBOCERS  FLYTMONERS
NOTSET = NOTSET - | NOTSET -
FLYBOPPERS ~ FLYBOPNERS  FLYBOVLOERS  FLVISERLS
MOTSET - NOTSET  ~ NOTSET - | NOTSET =
FLYMFULS FLYMLOWS FLYSTUPS FLYRERRS

FLYBACTS
LK

DIAGP - read only - Error diagnasis primary

PPORST PIRST pLs PLSL

NOTSET - NOTSET - |BERNN - | NOTSET -
VALNRST VaLsi2 VALSIT VALINN

SET 0 - NoTsET - [ NOTSET - NOTsET -
VALINP

NOTSET -

DIAGPSTCKY - read only - Error diagnosis primary sticky

PPORSTS PIRSTS PLSS PLSLS
BN - vorsr - | RN - | worser -
PSMER y monitorung i
OVLOZERR UVLOZERR OVLO3ERR UVLO3ERR
HARDOFF ~  HARDOFF ~  IGNQRED ~  IGNORED -
ASCIGNOVLO2  ASCIGNUVLO2  ASCIGNOVLO3  ASCIGNUVLO3
NOTIGNORE - NOTIGNORE ~ MNOTIGNORE -~ NOTIGNORE ~

infineon

Read and Write Control
Write al registers
Read oll registers

Read interval

Stop repeated read

Save/Load all registers to file

Signals
Set output Read output
Checked = Checked = high
Unhecked = low  Unhecked = low

Ost Ose
O me
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More info about
EiceDRIVER™ 1EDI305xAS products

& design support:

www.infineon.com/eicedriver-xev

www.infineon.com/ledi3050as



http://www.infineon.com/eicedriver-xev
http://www.infineon.com/1edi3050as
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