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About this document
Scope and purpose

This user guide describes the BLDC Shield with the TLE9185QX/TLE9185QX V33. This guide provides detailed
information on the board’s content, layout, and use. The guide should be used in conjunction with the
TLE9185QX/TLE9185QX V33 datasheet, which contains full technical details on the specification and operation
of the device.

Intended audience

Hardware and software engineers that are familiar with motor control schemes and intend to evaluate the IC
TLE9185QX and TLE9185QXV33
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1 Introduction

1 Introduction

The TLE9185QX/TLE9185QX V33 evaluation 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 can be used wither with a plO stick, or with an Arduino Uno.
The plO stick is the interface between the PC and the application board such as the TLE9185QX/TLE9185QX V33.

The TLE9185QX/TLE9185QX V33 SPI communication is emulated by the plO stick, which is controlled by the PC
software.

The board of the TLE9185QX/TLE9185QX V33 has a connector for the plO stick, connectors for the power supply,
and three connectors for the motor output. The board also has an active reverse battery protection with

IPZ40ON4S5L-2R8.

UsB MIO stick® SPI TLE9185QX/
TLE9185QXV33
Eval. Board

Graphical User

I0t lat
Interface (GUI) H (ERSIees

messages
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demoboard

and the GUI

%

1) You must order the pIO stick separately - SP001215532
For more information about the plO stick, refer to:
www.hitex.com/uIO

Figure 1 TLE9185QX/TLE9185QX V33 concept
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2 Hardware description

2 Hardware description

2.1 Hardware

The TLE9185QX/TLE9185QX V33 evaluation board is designed to be compatible with the plO-stick. The plO-stick
plugs into the TLE9185QX/TLE9185QX V33 main board via a 16-pin header, and enables an easy interface to the
microcontroller via USB for SPI communication.
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v
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Figure 2 TLE9185QX/TLE9185QX V33 evaluation board: Overview 1
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Figure 3 TLE9185QX/TLE9185QX V33 evaluation board: Overview 2
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Figure 4 TLE9185QX/TLE9185QX V33 evaluation board: Overview 3

User guide 4 Rev.1.00
2022-06-21



o~ _.
BLDC Shield TLE9185QX/TLE9185QX V33 In f| neon
User guide

2 Hardware description

Wake push button: Push this button to exit sleep mode.

Note: Before sending the device into sleep mode, the wake-up source must be active.

Test-Mode Switch:
. i S 8 o~ a w
Default: Normal operation . VCC1 LED Switch:

Set jumper to connect
the LED

. TLE9185_Shield
R18  Revi.0

Pinl connected to GND °7es

Hall Sensor Connector

Figure 5 TLE9185QX/TLE9185QX V33 evaluation board: Jumper settings

Test-mode switch: Software development mode is a dedicated SBC configuration, which is especially useful for
software development. In software development mode, the watchdog is enabled by default.

Cyclic redundancy check (CRC): The SPI interface also includes 8 bits used for the CRC to ensure data integrity
of sent or received SPI commands.
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2 Hardware description
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Arduino VIN
Reset Supply
Figure 6 TLE9185QX/TLE9185QX V33 evaluation board: Arduino jumper settings
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Figure 7 TLE9185QX/TLE9185QX V33 evaluation board: Arduino connectors
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Schematics: Connectors
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2.3 Layers
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Figure 12 Top layer with overlay
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Figure 13 Bottom layer with overlay
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Figure 14 Inner layer -GND

User guide 13 Rev.1.00
2022-06-21



BLDC Shield TLE9185QX/TLE9185QX V33

User guide

infineon

2 Hardware description

2.4 Bill of material
Table 1 Bill of material
Designator Quantity | Description Manufacturer Manufacturer order
number
Al 1 Through-hole .025 SQ post Samtec TSW-108-23-F-S
header...
A2 1 SQ post-terminal strip Samtec TSW-107-23-F-S
assembly
A3, A4 2 SQ post-terminal strip Samtec TSW-106-23-F-S
assembly
C1,C8, C9,C20,C24 5 CAP TDK Corporation CGA2B3X7R1H104KO0
50BB
C2,(C3,C4,C5,C7, 8 Multilayer ceramic chip TDK Corporation CGA3E3XTR1H474K0
C10,C11,C12 capacitor 80AE
Cé6 1 Aluminum electrolytic Panasonic EEEFK1V681AQ
capacitors
C13 1 CAP MuRata GCM155R71H222KA
37
Cl4 1 CAP MuRata GCM155R71H152KA
37
C15,Cl1e, C17 3 Surface-mount ceramic AVX 06035C104K4Z2A
capacitor
C18 1 Surface-mount ceramic Kemet C1210C106M5R2CAU
capacitor TO
C19 1 Surface-mount aluminum Panasonic EEE-FK1V101XV
electrolytic capacitor
C21 1 CAP TDK Corporation CGA4J3XT7TR1H225K1
25AB
C22,C23 2 CAP MuRata GCM155R71H223KA
55
D1 1 Surface-mount LED OSRAM Opto LG L29K-G2J1-24
Semiconductors
D2 1 Silicon Schottky diode Infineon BAS52-02V
Technologies
D3 1 Zener diode onsemi SZMM3Z12VST1G
D4 1 Medium power AF Schottky Infineon BAT165
diode Technologies
L1 1 IND TDK Corporation SPM10065VT-1R5M-
D
P1, P2, P3,P5 4 Through-hole .025 SQ post- Samtec HTSW-102-07-L-S

header

(table continues...)
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Table 1 (continued) Bill of material
Designator Quantity | Description Manufacturer Manufacturer order
number
P4 1 SQ Post- terminal strip Samtec TSW-105-23-F-S
assembly
Q1 1 NPN silicon AF transistor Infineon BC817K-40
Technologies
Q2 1 OptiMOS-5 N-channel Infineon IPZ40ON04S5L-2R8
Technologies
Q4, Q5, Q6 3 Infineon IAUC60N04S6N031H
Technologies
R1, R2,R3, R4, R5, R7, 18 Standard thick- film chip Vishay CRCWO040210KOFK
R8,R9, R10, R11, R12, resistor
R13, R31, R44, R45,
R46, R47, R48
R6 1 Standard thick- film chip Vishay CRCWO04023K30FK
resistor
R18 1 Standard thick- film chip Vishay CRCWO0402470RFK
resistor
R19, R49, R50, R51, 7 RES Vishay CRCWO04021KO00FK
R52, R53, R54
R20 1 Standard thick- film chip Vishay CRCWO040249R9FK
resistor
R27, R32 2 Standard thick-film chip Vishay CRCWO04024R70FK
resistor
R28 1 OR Panasonic ERJ2GEOROOX
R29 1 Standard thick- film chip Vishay CRCWO0402100KFK
resistor
R30 1 Standard thick- film chip Vishay CRCWO040247TKOFK
resistor
R33 1 RES KOA Speer TLR3AWDTESLOOF75
Electronics Inc.
R36, R38, R40, R41, 6 RES Vishay CRCWO0402330RFK
R42, R43
S1 1 Switch tactile Spst- Wurth Elektronik 434153017835
Ul 1 Low-power quad voltage STMicroelectronics | LM339QT
comparators
U2 1 BLDC driver Infineon TLE9185QX
Technologies
X2 1 SMT Samtec HTST-108-01-L-DVA
X3 1 Conn terminal Amphenol 20020316-
G021BO1LF

(table continues...)
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Table 1 (continued) Bill of material
Designator Quantity | Description Manufacturer Manufacturer order
number
X4 1 PCB terminal block Phoenix Contact 1792876
X5 1 Test point THT Keystone Electronics| 5001
Corp.
User guide 16 Rev.1.00
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3 Getting started and programming the plO stick

3 Getting started and programming the plO stick

3.1 Download the graphical user interface (GUI) for the plO stick

To install the GUI from the Infineon Developer Center, follow the steps below.

1. Go to www.infineon.com/toolbox

2, Follow the instructions provided on the Infineon Developer Center Launcher webpage
3. Launch the Infineon Developer Center on your PC

4, Click Manage Tools

5. Search and install the tool config wizard for MOTIX™ motor gate driver ICs

6. Start the config Wizard for MOTIX™ motor gate driver ICs

7. Click TLE9185 SHIELD Or TLE9185V33 SHIELD

3.2 Configuration wizard for the TLE9185QX/TLE9185 V33

Before using the plO stick in combination with the GUI for the TLE9185QX/TLE9185QX V33, you must program
the plO stick:

1. Set the jumper P2 to pull down the INT/TEST pin, which places the device in software development mode

2, Set the jumper P3 to connect the LED to the VCC1 (5V or 3.3 V regulator)
3. Connect the plO stick to the USB port
4, Supply the board connecting the VS
5. Start ConfigWizard.exe. Refer to the figure below
MName
platforms
scripts
ulO-Stick Firmwal
i ConfigWizard.exe|
HIDL‘lbraly..dII
ICW.xsd
ICW _Types.xsd
Figure 15 ConfigWizard.exe

6. Click the Extra tab
7. Click update uIo

User guide 17 Rev.1.00
2022-06-21
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3 Getting started and programming the plO stick

Figure 16 Update plO
8. Click Yes, as shown in the figure below
1 mhﬁnmn ConfigWizard @

ul0 is currently connected.
l After updating ulO the device connected to ulO must be re-initialized.
Do You want to continue ?

Yes L No

Figure 17 Dialog box: Infineon ConfigWizard

9. Select u10.v222.hex and click open (the valid version at the creation time of the document)

User guide 18 Rev.1.00
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4 Config wizard - control tabs

There are three main windows:

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

FoCLRAT O | nasesation Pin Status
o ulQ Stick connected o Target IC accessable uld Fimware Version: 2 . 2 . 2

RO Pin acthvated

Figure 18 The two main tabs: SBC and bridge driver

4.1 SBC

V33 is connected and is working
- Target IC accessible:

- Firmware version of the connected ulQ

J [

- RO Pin activated:

SBC | Bridge Driver

Connection Status [ Signalisation Pin Status

O ulO Stick connected o Target IC accessable ulO Fimware Version: 2 , 2 , 2
RO Pin activated
Figure 19 Connection status/Signaling pin status
User guide 19 Rev.1.00
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4 Config wizard - control tabs

: > Connection Status / Signaling Pin Status
] > Control Function
> Wake-up (WK)
[ Gornection status / Signaiication pin Status ™\ [ secstaws 1 status )
o IO Stick connected O Target IC accessable ulO Fimware Version: 2 . 2 . 2 el St Supely Status 1 SUW"_SR‘!M 2
TSD2 SAFE ) POR ¢ VS UV
[ e Ts— y o T2 ) vec1uvFs O wsov
= o TSD1 © vsINT UV O cPuv
£l ol Function Y ( W © vsINT OV 0 v
Mode veet Others veeiw
veciov
‘NORMAI. ] I SEep ‘ ‘ sToP ‘ lSoFtReset‘ [0 High Act. Peak Th. [ TSD2 min wait 64sec o veciwaRN
O Normal @ nesss Reset Threshold VRT1 [*] | | 0 RO triggered by Soft Reset D
@ sleep/Fs ) nesssv33 e ] [ Reset Delay 2ms
O swp (O Recation None [+] ] Sormple an Hold Disabie [Device Status ————— - Wake Level Status ke status
) SoftReset 0 vs_ov 30v ) « CRC STAT L WK4LVL ’7' TIMER2 WU
' ) CRCFAL O mTMERLWU
“uake-up | Interrupt  Timer/BUS . DEV STAT1 WKe WU
Wake-up (WK) o DEV STATO
@  sscswoev
SPLFAL
WK4 Filter 16us WK4 Enable WK4 Pul Device [None 7] o FAILURE
CLEAR
WD FAILL
WD FAILD
=
A J \ CLEAR SBC STATUS | [ stoe perIoDICAL READ OF sTATUS REGISTER |

Figure 20 Overview of the SBC tab

S > Mode:

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

Control Function

/

~Mode -VCCL | - Others
[NORMAL| | SLeeP | | STOP | |[SoftReset| | | [J High Act. Peak Thr. O TSD2 min wait 64sec
© normal

)

& TLEO185 Reset Threshold n [ Rro triggered by Soft Reset
) TLE9185V33 [ Reset Delay 2ms

e OV Recation .
O Stop T Soft Reset [ sample and Hold Disable
O vs_ov 30v
Figure 21 SBC: Control function, Mode
User guide 20 Rev.1.00
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Wake-up Jhterrupt  Timer
Wake-up (WK)

WK4 Filter

» Wake-up

|| Wake Timer
Interrupt Mask Control
[ Period INTN enable
[0 w disabled in SDM
[ WD in SDM INT enable
[ SPI CRC FAIL INT enable
[J BD STAT INT enable
[ TEMP STAT INT enable

[ SUPPLY STAT INT enable

Wake-up Interrupt Timer
~Timer

» Interrupt

= | Timer 1 Period
Timer1 On-Time
Timer2 Period
Timer2 On-Time

Cydlic Wake

|10ms

[oFF

Timer

|10ms

|orF

| Disabled

[« € [4] [€] [4]

Figure 22

SBC: Wake-up, interrupt, timer

SBC Status  HB Status

™

:

Thermal Status:

ermal Status \ ﬁply Status 1 Supply Status 2
O TSD2 SAFE ) POR » Vs uv
- T5D2 ) VCC1UVFS Vs oV
9 i @ E () » Supply Status 1:
W VSINT OV VCC1S5C
vcciuv
a vcciov
- VCC1WARN
»  Supply Status 2:
" I\ )
ﬂEvice Status \ T ’ﬂéke Level Status - \ A ake Status
CRC STAT WK4 LVL O TIMER2 WU
) CRCFAL . TIMER1 WU D ) Device Status:
O DEV STAT1 WK4 WU
O DEV STATO
@  secswoev
® s () » Wake Level Status:
& FAILURE
() > Wake Status:
WD FAIL1
WD FAILO ) \ ) \
e N »  Clear SBC Status:
| CLEAR SBC STATUS | | STOP PERIODICAL READ OF STATUS REGISTER |
Figure 23 SBC status
User guide 21 Rev.1.00
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4 Config wizard - control tabs

Config. TDON  Config. TDOFF  Eff. TDON Eff. TDOFF  Eff. TRISE Eff. TFAD

»  PWM Switching Characteristics:

PWMCh.1 639.6ns 639.6ns Ons Ons Ons Ons
PWMCh.2 639.6ns 639.6ns Ons Ons Ons Ons
PWMCh.3 639.6ns 639.6ns Ons Ons Ons Ons

Current Sense Amp. (CSA) -
Qurrent Vscox = ov )
' GEN Status .

I

»  GEN Status

3
B
j

O HB3vOUT @  IPDCHG3ST O csaoc y TD REG

HB2VOUT @  IPDCHG2ST ) VSINTOOVBRAKE ST

O HB1VOUT @  IPDCHG1ST T} VSOVBRAKE 5T

O PWMBSTAT @  IPCHG3ST 7} LS3DSOVERK

PWMSSTAT @  IPcHG2ST ) LS2DSOVERK G » DSOV
PWM4STAT @  IPcHG1sT 7} LSIDSOVEBRK
c PWM3STAT @  TDREG3 ) Ls3psov
- PWM2STAT Q TDREG2 ) Hs3Dsov
O PWMISTAT TDREG O Lsapsov i i
® > i () » Clear Diagnostic
o Lstsov Bridge Driver (BD) Status
7 Hs1DSOV
\ /

| CLEAR DIAGNOSTIC BD STATUS ‘ [ STOP PERIODICAL READ OF STATUS REGISTER I

Figure 24 Half-bridge (HB) status

4,2 Bridge driver

General / CSA / VDS Mon Blank/CCP time / HEMODE / Brake / TDON/TDOFF Mosfet Drive Currents
¥ Ext. PWM Generation via ul0-Stic | /&eneral Bridge Control ™ ~CSA control——— 1 f'LS/HS Drain Current———

F =20 kHz LS Filter Time

BD Freq ®1875MHz O 37.5 MHz PWM Inputs

LS1 OV Threshold |0.20V
CSA ouput cap | max. 400pF

LS2 OV Threshold |0.20V
ext. MOSFET CS Direction
O single/auto CP auto switch over €S OV Filter Time

[ BRDV recover from OV
[ 2 steps adaption of precharge/predischarge current]| | I CSA disabled

PWM1 Enable [0
PWM1Duty Cyde  [0% [

PWM3 Enable [0

CPUV Threshold 1

3 » On-Board PWM Generator
—

»  General Bridge Control

L H

PWM3 Duty Cycle LS3 OV Threshold |0.20v

PWMS Enable [ > CSA Control

(WMS Duty Cycle

[0 peep adaptation enable
(] > LS/HS Drain Current

F =400 Hz Adaptive Gate Control 0:Disabled ﬂ OC Threshold of CS HS1 OV Threshold
Info: 0-10 for (0% - 100%)
LI Charge Pump Enable Gain of Current Sensor n HS2 OV Threshold |0.20V :
[ Postcharge disable
[ Filter adaptive gate control 0C shutdown enabled HS3 OV Threshold

[ petection of active/FW Mosfet

Hold Current TH1

[ Frequency Modulation enable

N

Figure 25 Bridge driver: 15t tab - General, CSA, VDS monitoring (Mon)
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4 Config wizard - control tabs

Tal on
Blank time / CCP time

CCP ti osfef Urive Currents
|/ HBMODE / Precharge Predischarge time Brake

TBLANK ACTIVE_HBL [2 HB1 Mode [Passive off_[+] || DI LS1 Disable in SLAM i
M At B ling b1 O Ls2 pisable in SLAM
TCCP ACTIVE_HB1 |2.45us [+v O PWM HB1 [ Ls3 pisable in SLAM
[ SLAM Active tDON HB2
TBLANK ACTIVE_HB2 [2.45us [~ B2 Mode [Passive Off _[] || VDS OV Brake LS1-3 ® 800 mv O 220 mv
wontes  [06tus [
TCCP ACTIVE_HB2 [2.45us ||| | M Act. Freewheeling HB2
O PwM HB2 Blank Time Brake O 7 us ®11us
TBLANK ACTIVE_HB3 n [ Parking Brake enable
HB3 Mode [ ov Brake enable
TCCP ACTIVE_HB3 ] tDOFF HB2 [0.64us  [*]
IS Adt. Freewheeling HB3 OV Brake Hysteresis |Hyster 1 n
PWM HB3
TBLANK ACTIVE_FW1 tDOFF HB3

TCCP ACTIVE_FW1 |2

TBLANK ACTIVE_FW2
TCCP ACTIVE_FW2

Precharge Time HB1
Precharge Time HB2
Precharge Time HB3

OV Brake Threshold

27V

TBLANK ACTIVE_FW3 |2

(CCP ACTIVE_FW3

Predischarge Time HB1
Predischarge Time HB2

|

Qedischarge Time HB3

|

TDON / TDOFF Timing

[

0

Blank time/ CCP time

HBMODE / Pre-charge time;
Pre-discharge time

Brake

TDON timing/ TDOFF Timing

Figure 26

Bridge driver: 2" tab - blank/CCP time, HBMODE, brake, TDON/TDOFF/timing

General / CSA / VDS Mon _Blank/CCP time / HBMODE / Brz
tatic charge/discharge current

HB1L

Precharge HB1 Init

Predischarge HB1 Init

153mA/151mA_[v]

153mA/151mA_|*]

Precharge HB2 Init

153 mA / 151 mA

Predischarge HB2 Init

)

HB1

HB2

HB3

N

M max precharge/predischarge

[ He1 off-state pull-down
[ HB2 off-state pull-down
[ HB3 off-state pull-down

\

3L6mA/30.9mA |v
31.6mA/30.0mA [~]
31.6mA/309mA ||

Precharge HB3 Init

Predischarge HB3 Init

N

]

Precharge / Predischarge INIT

10.8 mA

13.5 mA

10.8 mA

13.5 mA

10.8 mA

13.5 mA

PWM charge/discharge current
Charge HB1 Active 10.8 mA

10.8 mA

Charge HB2 Active

Charge HB3 Active 10.8 mA

II

Discharge HB1 Active 3.5 mA

13.5 mA

13.5 mA [+]

Discharge HB2 Active

Discharge HB3 Active

\

L. 0

Charge/Discharge HB1 FW
Charge/Discharge HB2 Fw [10.8 mA / 10.7 mA [~]
Charge/Discharge HB3 FW [10.8 mA / 10.7 mA H

—

—

0

I

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

Figure 27
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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”).
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the application of the product, Infineon Technologies
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non-infringement of intellectual property rights of any
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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.
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