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DC Shield TLE9562-3QX

About this document

Scope and purpose

This user manual describes the BLDC shield with the TLE9562-3QX. This document provides detailed
information on the board’s content, layout and use. It should be used in conjunction with the TLE9562-3QX
datasheet, which contains full technical details on the device specification and operation.

Intended audience

This document is intended for users who develop applications with the TLE956x family.
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1 Introduction

2 The TLE9652-3QX evalutaion board is intended to provide a simple and easy-to-use tool for getting
familiar with the device features and for first application tests. The evaluation board consists of a ulO-
stick,

a TLE9652-3QX board.

3 TheulO-stick is the interface between the PC and the application board such as the TLE9562-3QX.
The TLE9562-3QX SPI communication is emulated by the ulO-stick, which is controlled by the PC
software.
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4 The board of the TLE9562-3QX has a connector for the ulO-stick, connectors for the power supply, three
connector for the motor output. And an active reverse battery protection with IPZ40N4S5L-2R8.

Figure 1 TLE9562-3QX evaluation Board concept

ulO stickl) SPI TLE9562-3QX
Eval. Board

Graphic User

Interface (GUI) ulO translates

messages
between
demoboard

and the GUI

"The ulO stick must be ordered separately - SP001215532
Details about the ulO stick can be found hear: www.hitex.com/ulO
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2  Hardware description

2.1 Hardware

The TLE9562-3QX evaluation board is designed to be compatible with the ulO-stick. The ulO-stick plugs into the
TLE9562-3QX main board via a 16-pin header, and allows an easy interface to the microcontroller via USB for

SPI communication.

Figure 2 TLE9562-3QX evaluation board

Connector
for
ulO Stick
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Figure 3 TLE9562-3QX evaluation board

Active reverse battery
protection with
IPZ40N4S5L-2R8

RIS

A= __—
Dual n-channel MOSFETs
IAUC60NO04S6NO031H

Figure 4 TLE9562-3QX evaluation board: Jumper settings

J1i
Pin 1: LIN_RX
Pin 3: LIN_TX

° Pin 1 : HSS1
Pin 2 : HSS2

—e - : ' 33

VCC1 LED Switch: = Pin 1: CANL
Set jumper to connect = = Pin 2: TXDCAN

the LED - e Pin 3: CANH
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Figure 5 TLE9562-3QX evaluation board: Jumper setttings and switches

Static - VSINT

Test-Mode Switch:

Default: Normal operation

wn INTN: Software Development Mode
r—— K T £

CRC Switch: _
Pull down PWM1 enable CRC i =

: - :
£ RiBrw - ns L ]
. _=#)- Ci Ao
1
1

e Test-Mode Switch: Software Development Mode is a dedicated SBC configuration especially useful for
software development. The Watchdog is enabled in Software Development Mode as default state.

e CRC: The SPlinterface includes also 8 Bits used for Cyclic Redundancy Check (CRC) to ensure data integrity
on sent or received SPI command.
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Figure 6 TLE9562-3QX evaluation board: Arduino connectors 1/2

Figure 7 TLE9562-3QX evaluation board: Arduino connectors 2/2
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DC Shield TLE9562-3QX

Figure 9

+ E [4 1
TTON ST Rg ameicE Hx.._._umnmumn_ma;et_..”.....m.._.um_u..m,..u A |
o #IYS GIOTTTET 2wl
ol 3
UOTETATY B, BT
a e XOE-T956H 1L
sy
mnodisy), mpodisag
FHE  — .L £HS  —— ._
IdL Rl
wnodisa). modisa)
THE —— .L [ THS .|._
Ll 9l

D
. 4
mmedisay,

V1.0

2020-07-16

8 of 22

HIEINDS Y HIEONISHONRINY _._ 1 CONOISFONDIDNY HIEONISHINIIONY
sl
7T T T o
|_.u Wl b g Wl .
g e L | e L H
SMEL o L A0S001 B 2y AOS 001 SEY ADSMO0] r
Aosmoar L - ADSTO0 ] - Aosmo0] L — Ansmool L -
o —— FLIS = —— | €18 T o T TS 7 i IS
22 — Wl £ 01 213 A a1
| : = i . . | | - - |
s ﬂ_u_l THD HT ﬂl tHD _ Ml hn _
q ] - -
L 8L H 2L
[ [ 0
nodyea)
_ ._ SAJdS
Fdl.
n
t £ T 1

User manual



Infineon

Schematic 3/3

* € T I
T SR Ty | SIS ST S
I3 s | [ B
o1 by OXOE-Z956A 1L
RO Calliy EgE OV aa = nvoaxu o
RN roe e NV XL ] NVOAXL  HNYD |
AL
NVIA
NV
-— 51 ZsH
——| ¥s11 15T <
Ssil
2 e
04T fedi— 04
[ =] ONASTIM DM [oee— (BT
di-apea
S
PHO
£1S
. £HD
uis
| faTh)
1HS
IHD |
1S =er— 1S
RAIALI(] AUT)
N
CIND
7 speay) T
z OXOE-Z9S6ALL
UG apop-isa
[PIING APOR-ISAL i wt o N
7 | N NITAXL [o—— XD NI
NIT
i <! cWmd UM ot TR
]
"NINI ————r LSILN LN NISH [ NISH
- || JANAIRI0] 5 193]
KD —<| N 8D
WD ——t WD
INe L
s e [ < NZOdO T
= ADSTRNT y | e = i
NS U H
dian g owae )y I_l
o ADSAO]
aND 3|_|
A1 = Al
' o
(s IRISAD8S az
AND i
7 — aNo

T[ARS Jamo,]

ouns 437 120A

DC Shield TLE9562-3QX

Figure 10

V1.0

2020-07-16

90f22

User manual



DC Shield TLE9562-3QX ( iﬁln eon

2.3 Layers

Figure 11 Top layer with overlay

oy s ri/,- )
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Figure 12 Bottom layer with overlay

Figure 13 Inner layer - GND
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2.4 Bill of Material of the TLE9562-3QX

Figure 14 TLE9562-3QX - Section of Bill of Material (BOM)
lnni‘nator Comment Manufacturer Description Quantity
w13 61 21121 SMT Vertical Pin Header WR-PHD, Pitch 2.54 mm, Dual Row,

4 pins 2
L1 TDK SPM10065VT 1
Il’l, P2, P3, P4, PS, P6 |Header 2 Header, 2-Pin 6
<1 450301014042 WS-SLTV THT Mini Slide Switch, Opposite Side Connection,

SPDT 1
<3 434153017835 WS-TASV J-Bend SMT Tact Switch 3.5x2.9mm, height 1.7mm,

350gf 1
TP1, TP4, TPS, TP6, Testpoint
TP7,TP8 6
C3,C15,C16,C17 100n/50V AVX Surface Mount C ic Capacitor Automotive Grade .
|D4 BZT52C125-7-F Dicdes Incorporated Surface Mount Zener Diode !
[n; BASS52-02V Infineon Technologies Silicon Schottky Diode i i
(o6 BAS70-02L Infineon Techr Silicon Schottky Diode 1
Qi BCB17K-40 Infineon Technologies NPN Silicon AF Transistor 1
Q2 |PZ4ONO4SSL-2R8 Infineon Technologies Opt:&?OS-S N-Channel Enhancement Mode Power-

Transistor, VDS 40V, 1D 40A 1
Q3 bjt_pnp_1b2e3c_3p_10k Infineon Technologies PNP Silicon Digital Transistor 1
Q4, Qs, a6, Q7 IAUC60ONO4ASEND31H Infineon Technologies 4
Ul TLE9S562-30QXC Infineon Technologies Bridge SBC Family, PLGM 1
X5 5001 Keystone Electronics Corp. Test Point THT, Black 1
|DS MBRO560-TP Micro C cial C ents Schottky Rectifier, 0.5A/60V 1
ID!, D7,D8 d_led_a OSRAM Opto Semiconductors Surface Mount LED, Super Red, 630nm 3
lo2 Green OSRAM Opto Semiconductors Surface Mount LED, Green, 570nm 1
Cc6 680u/35V Panasonic Alumi Electrolytic Capacitors 1
C19 100u/35V Panasonic Surface Mount Aluminium Electrolytic Capacitor 1

T,. ) P IDCH e 1 itch,

x2 HTST-108-01-L-DVA Sanitas SM ' 025 ?hroudeﬁ SQ POST IDC Headers , 2.54mm pitc|

16-pin Vertical, Double row 1
Cc1 4.7n/S0V TDK Corporation Chip Multilayer Ceramic Capacitor for General Purpose 1
ca,c7 2.20/16V TOK Corporation Multl‘laye‘r Ceramic Chip Capacitor, Automotive Grade, Soft

Termination 2
C8,C9,C20,C24 100n/S0V TODK Corporation Chip Multilayer Ceramic Capacitor for General Purpose P
c10,c11 2200/50V TOK Corporation Multilayer Ceramic Chip Capacitor, Automotive Grade, Soft

Termination 2
c12 4700/50V TOK Corporation Multn.laye.r Ceramic Chip Capacitor, Automotive Grade, Soft

Termination 1
c21 1n/50V TOK Corporation Chip Multilayer Ceramic Capacitor for General Purpose 1
|R1,R2, R4 4.7k Vishay Standard Thick Film Chip Resistor 3
IR3. RS 62 Vishay Standard Thick Film Chip Resistor ]
IRG 1.3k Vishay Standard Thick Film Chip Resistor 1
[r7,R29 100k Vishay Standard Thick Film Chip Resistor 2
I::':m' 3%, el 10k Vishay Standard Thick Film Chip Resistor 5
S0, RIL RN, 10R Visha Standard Thick Film Chip Resist
R23, R24, R25, R26 ¥ andar ick Film Chip Resistor s
R R14 R

12,R14, 13, R19, 1k Vishay Standard Thick Film Chip Resistor
R34, R35, R36, R37, 12
IINI, R42, R43 33R Vishay Standard Thick Film Chip Resistor 3
[p11 5.1v Vishay General Semiconductor Small Signal Zener Diode, GDZ-G-Series / 5.1V 1
i | ith Push-! i Pi

X3, X4, X6 2061-602/998-404 WAGO SMD'PCBTermmaI block with Push-Buttons, with 6mm Pin

Spacing, 2-pole 3
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3 Start and ulO stick programmation

The ulO stick requires a firmware supporting the GUI (Graphic user interface)

3.1 Download the Graphic User Interface for the ulO stick

The TLE9210x gate driver setting tool can be either downloaded from Infineons’s MylCP upon access request or
from the Infinon Tool Box (not yet possible by the generation of the user manual).

3.1.1 Download from MyICP

The GUI for the Motor System IC can be downloaded upon request to Motorcontrolsolutions@infineon.com
Once the .zipfile is locally extracted, start: ConfigWizard.exe (in the application subfolder) and click on the
icon for TLE9562.

Figure 15 Start of the GUI after download from MyICP

imageformats 19.05.2020 16:10 File folder
platforms 19.05.2020 16:10 File folder
scripts 26.05.2020 14:05 File folder
ulO-Stick_Firmware 19.05.2020 16:10 File folder
@ ConfigWizard.exe 13.04.2020 14:12 Application 2.999 KB
Disclaimer.txt 13.04.2020 14:12 Text Document 2 KB
5| HIDLibrary.dll 13.04.2020 14:12 Application extens... 14 KB
| ICW.xsd 13.04.2020 14:12 XSD File 3 KB
| ICW _Types.xsd 13.04.2020 14:12 XSD File 27 KB
| msvcp140.dIl 13.04.2020 14:12 Application extens... 430 KB
*| Qt5Core.dll 13.04.2020 14:12 Application extens... 4,968 KB
3.1.2 Download from the Infineon Toolbox

The GUl is installed the Infineon Toolbox following the steps below:

1. Go to: www.infineon.com/toolbox

2. Follow the instructions provided on the toolbox installation webpage. Also see the “Download Getting
Started Infineon Toolbox Guide” link for des additional user information

3. Launch the Infineon Toolbox on your PC:

4. Select Manage Tools

5. Search and install the tool: Config Wizard for Motor System IC
6. Startthe Config Wizard for Motor System IC

7. Clickon TLE9562

User manual 13 0f22 V1.0
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3.2 Configuration Wizard for TLE9562-3QX

The first utilization of the ulO stick in combination of the GUI for the TLE9562 requires the programmation of
the ulO stick:

1. Connect the ulO stick to the USB port
2. Menu Extra

3. Update ulO

4, Click Yes (refer Figure 16)

Figure 16 Updating the ulO

8 Infineon ConfigWizard [ ]
ulO is currently connected.
l After updating ulO the device connected to ulO must be re-initialized.

Do You want to continue ?

5. Select ul0.V222.hex and open (the valid version at the creation time of the document)

3.2 Load TLE9562 presettings
Presettings for the gate driver can be loaded:
File > Load > TLE9562_ConfigWizard_Presettings_2020_06_25_1.icwp
- Thecharge pump is activated
- The active gate control and the postcharge are activated

- The gate driver currents for the active and freewheeling MOSFETSs are pre-configured

User manual 14 of 22 V1.0
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4 Config Wizard - Control tabs

Figure 17 The two main tabs SBC, Bridge Driver

(- SBC: Overview - Selected in this view
(- Bridge Driver:

l SBC | td)‘f\ml !
L - ! ion Pin Status

o ulO Stick connected o Target IC accessable ulO Fimware Version: 2 . 2 . 2

/—\ RO Pin activated

4.1 SBC

Figure 18 Connection Status/ Signaling Pin Status

- Green LED: Communication between the ulO stick and the TLE9562-3QX is connected
and is working

Target IC accessible:
- Firmware version of the connected ulO

110

- RO Pin activated:

seC | Bridge Driver |
Connection Status | Signalisation Pin Status

O ulO Stick connected o Target IC accessable ulO Fimware Version: 2 . 2 , 2
- RO Pin activated
User manual 150f 22 V1.0
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Figure 19 Overview of the SBC tab

> Connection Status / Signaling Pin Status

Control Function
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Figure 20 SBC: Control functions

D > Mode:

For example: ,Sleep/Fs” -> ,Normal” check ulO connection and press ,NORMAL"

E »  Product identifier

Control Function

(Mode \ /@ \; Others

| SLEEPl o | smmm] I™ High Act. Peak Thr. I™ TSD2 min wait 64sec

™ Fox_EN
R N Reset Threshold [veT1 =l
Normal TLE9560 ™ RO triggered by Soft Reset

@ sleep /Fs ) TE9ss1 | 3 ™ WK2/FO as WK Input
OV Recation N -
7 stop &) TLE9Ss2 == ks

I” Reset Delay 2ms
) Soft Reset ) nEegse3 I™ Sample and Hokd Disable

\ ) TESSE4 ) \ / | I~ vs_ov 3ov
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Figure21 SBC: Wake-up, PWM/Interrupt, HS1 - HS4, Timer /[BUS

Infineon

l wakean | ’mw-n« | #1-rs4 | Teerus |
WL Fitar s =] o Eratie s o0 ] wipuDevce rere -
W Fiter s =] vz Eratie [z o ] w2pdDence Jrire -
W Pl s =] wocagratie W3O =] weardoese ere -
VKA Fiter ™ =] e Erasie WA O =] wardDevce ere >
WKS Fiter s -i WS Erble s o =] WS Pl Dece Pulbap fed
wakep | PoMtntempt |Bisioss | Tmemus |
P Interrupt Mask Control
% Period INTH enabie:
PMIFeg ® w00k X0 PWMIDC 0.0 %
I WO deabled i S04
r ¥ WO in SOM INT enable
P2Fres ® 00 C X0Hr PAMIOC 0.0 % |
I SP1CRC FAL INT erable
PWMIFreq @ 100H: ( MOMz || PWMIDC o0 % e AL )
I 5 STAT INT anable
PAMMFreq & W00H: ( XO0W: | | PAMADC Ly S || | T s STAT T enstle
I~ TEMP STAT INT erabie
I SUPPLY STAT INT enable
Wakep | PMinteng  FE1-HSA | merus |
HEL-E4
T~ S Recovery H51 after OV I Shuadonn dasble 1510V e [ 7] | ee———
1™ 5 Recovery H52 after OF I Shutdonn deable M52 OV
™ W Recovery HS3 after OF I Shuadown desble H53 OF 2 joff =
T 5 Recovery HS4 after OF I Shusdown deable 54 OF oy =
™ 5 Recovery aftes ¥ I Shutdown destled on suodly OV in Stop o Seep
I vl Shutckomn at OT I™ Shusdown dsabled on mpwly WY 4 off -
gr—
Wakewp | Potrtomot | 18114 Teemus |
Treer BUS Configuraton
Timer § Pericd 0es =) || cam | ———
Timer 4 On-Teme: [or -
[0 orF -
Timer2 Period 10me -
¥ LN TID Time Ot
Timer2 On-Teme [ore =] || T unLow-Sooe
™ L Shogx
Copche Wake [omstiedt =l

» Wake-up

» PWM/Interrupt

HS1 - HS4

Time/BUS
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Figure 22 SBC Status
soc st | e st |
= Sy k3 - Thermal Status:
(E{mn_'\
) 502 54 ) ror 0 vsw ) un FanL
0 102 0 weciwves 0 wsov O un rAno
0 =0 O vasw 0 ow ) canran
0 ww O vasov © wvecrsc ©) cwrano D Supply Status 1:
0 vsinr uv ) veciwv 0 voanu
0 vanTov 0 waov
£ vocy warn
- o | - Supply Status 2:
" 2% A AL J
<~} e " rl - ww
l ) cresTAT & 0 weswm 2 0 unwu 1 ) msaor
0 croran 0 wam 0 onw 0 waor E Bus Status:
) pevsTan 0 wawm O TmeR2 wu 0 w201
) pevsato 0 wam ) TmeR wu 0 wor
@ secswoey @ waa 0 wsw 0 w0 3
O s O waw 0 wa —_ Device Status:
€ ranuee ) wawy 0 o
T 0 waw 0 mwio
0 waw ) msaoc
0 o — Wake Level Status:
) woraLL 0 ms20c
) woFaL0 0 msioc
\ N —N\ m|4\ m'; — Wake Status :
CLEAR SBC STATUS STOP PERIODICAL READ OF STATUS REGISTER
— HS OC/OT/OL Status:
» Clear SBC Status:
Figure 23 Half-Bridge (HB) Status
fSecstats  HBStatus | i,
PAM Snising Characteets  — PWM Switching Characteristics:
Config. TOON  Config. TOOFF  EFf. TDON  EF. TDOFF  EF. TRISE  EFf. TRALL
PWMCh.1 639.60s 639,605 ons ons ons ons
PWMCh,2 639605 639,605 ons ons ons ons
PWMCh.3 639.6ns 633.6ns ons ons ons ons :] GEN Status
\ PO 63960 639,605 Ons ons ons os )
(umuw—\ U HE (lﬁv_\
O Hewour @  IPOCHGAST O csaoc
o HBIVOUT [=] IPDCHG3 ST ) VSINTOOVERAKE ST TD REG
= HB2VOUT @  rrocHG2sT ) VSOVERAKE ST
o HEVOUT @  PoCHG1ST ) 159DS0VERK
o PWMESTAT @  POHGAST € LSI0SOVERK
©  pwMsSTAT @ rowIsT @ sosoverx D DSOV
= PWMSTAT @ oG2St ©  L51DsoVERK
. PWM3STAT @ PowGLST ©  1sosov
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TDREG2 HSI0SOV f n
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©  1sosov
@  Hssov
S = NS
CLEAR DIAGNOSTIC BO STATUS STOP PERIODICAL READ OF STATUS n:mm]
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4.2

Bridge Driver

Figure 24 Bridge Driver: 1** Tab - General control , VDS Monitoring (Mon.)
saC  Bridge Driver |
General (VDS Mon | BlankjCCP time {HEMODE | Brake  TDON/TDOFF | Mosfet Drive Currents |
| PR T “y ¢ffS/Hs Dran Current -
F=20kHz BO Freq 1B 75MHz * 37.5Mz LS Fiter Time Ims -
et = A . Sl |stormesod oy -l —J On-Board PWM Generators
BiLORy Cydle (L 152 OV Threshald 0.20v -
PWM3 mapped to HE3 x
PYWM3 Enable r -
Saovtimbod foav dl ) General Bridge Control
’—?_ oY Thresheld 1 -
i‘“‘“m‘\‘ S — : LS4 OV Threshold 0. 20V b
g ext. MOSFET Mormal Lewvel 'I
- Hz -
o S I~ Desp sdsptatn e () LS/HS Drain-Source
SMC lo = e . .
Sl . R T s monitoring
Info: 0-10 for (0% - 100%) 2aiEes ekpknelredmrmeie REgNEr
Adaptive Gate Control 2iActive 'I H52 OV Threshaold 0, 20V b
R Charge pump Enabie 153 OV Threshold 0.20v -
¥ Postcharge dsable
I Filter adaptive gate control H54 OV Threshald 0.20¢ -
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Figure 25 Bridge Driver: 2" Tab - Blank/ CCp time, HBMODE, Brake, TDON/ TDOFF Timing
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Figure 26

Bridge Driver: 3" Tab - MOSFET Drive Currents

s8C  Bridge Deiver |

Format: charge [ discharge current

HB1 40.1mA [ 39.4mA 'I

HB2 40.1mA [ 39.4mA ‘I

HB3 40.1mA [ 39.4mA ’l

HB4 40.1mA [ 39.4mA 'I

\

7B T prethar e lpreaeaar o
Format: charge | distharge currant
H1 foomaj woms =]
vz [o0maji00ma =]
183 [100ma) moma =]
ra4 W0mA ) 00mA  ¥)

I™ HB1 off-state pull-down
I~ HB2 off-state pull-down
I™ He3 offstate pull-down
L'_ HB4 off-state pull-down

Precharge HE1 Init

Predscharge HB1 Init

Precharge HE2 Init

Predscharge HB2 Init

Precharge HE3 Tnit

Predscharge H83 Init

Pracharge HE4 Init

Fredscharpe HE4 Init

General VDS Mon | MKCPMFWIE!*{ REHODORE Mosfet Drive Curents i
= Q& Curren Pracharge [ Predischarge INIT

10.2 mA ’]

IL2mA ¥

10.2mA >

ILImA ';

10.2maA V]

ILZmA e

PWM charge fdscharge current

PYWM charge Active MOSFET

Charge HB1 Active 6.5mA -

Charge HE2 Active £.5mA -

Charge HE3 Active B.5mA x ﬁ
Charge HB4 Active [6.5ma =l

PWM discharge Active MOSFET

Discharge HE1 Active B.2ma >

Discharge HE2 Active 8.2ma -

Discharge HE3 Active B.2ma -

Discharge HE4 Active 8.2ma >

FW MOSFET; Format: charge idscharge current

[wzma =] Cherge/Discharge HE1FW [0 1majmams =]
Charge/Discharge HE2FW [40.1ma  39.4mA  ~]
[31.2ma =l @ HeIFW [40.1mA [ 39.4ma ¥

i

]

Charge/Discharge HB4FW [40.1mA / 39,4mA |

Static charge current/
static discharge current

Pre-charge initial/
pre-discharge initial

PWM charge current/
PWM discharge current

PWM max. Pre-charge/
PWM max. Pre-discharge

Maximum prechage and pre-
discharge currents
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IMPORTANT NOTICE

The information contained in this application note is
given as a hint for the implementation of the product
only and shall in no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application. 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) with respect to any and all information
given in this application note.

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).

WARNINGS

Due to technical requirements products may contair
dangerous substances. For information on the type:
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.



