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About this document
Scope and purpose

The TLD1173-1ET device used in this evaluation board, is an AEC qualified one channel linear current sink,
especially designed to be used as a current regulator (low-side LED driver). The main features of this evaluation
board are:

«  Output current capability up to 400 mA

+  Possibility to offload power consumption via low-cost external resistor to allow maximum current driving
capability (power shift feature)

+ Analog and digital dimming supported via output current control input to adjust the output current of the
LEDs

«  Configurable fault management (1-fail-all-OFF/1-fail-all-ON), open load (OL), short to battery (SC) and
thermal shutdown protections

+  Thermal derating function via external NTC resistor

+  Sharing a common error network, compatible with other evaluation boards of LITIX™ Basic+ extension and
LITIX™ Basic+ families

The scope of this user guide is to provide instructions on the use of the TLD1173-1ET evaluation board.
Intended audience

This document is intended for engineers who need to perform measurements and check performances with
TLD1173-1ET evaluation board.

Evaluation board

This board is to be used during the design-in process for evaluating and measuring characteristic curves, and
for checking datasheet specifications.

Note: PCB and auxiliary circuits are NOT optimized for final customer design.
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Important notice

Important notice

“Evaluation Boards and Reference Boards” shall mean products embedded on a printed circuit board
(PCB) for demonstration and/or evaluation purposes, which include, without limitation, demonstration,
reference and evaluation boards, kits and design (collectively referred to as “Reference Board”).

Environmental conditions have been considered in the design of the Evaluation Boards and Reference
Boards provided by Infineon Technologies. The design of the Evaluation Boards and Reference Boards has
been tested by Infineon Technologies only as described in this document. The design is not qualified in
terms of safety requirements, manufacturing and operation over the entire operating temperature range
or lifetime.

The Evaluation Boards and Reference Boards provided by Infineon Technologies are subject to functional
testing only under typical load conditions. Evaluation Boards and Reference Boards are not subject to the
same procedures as regular products regarding returned material analysis (RMA), process change
notification (PCN) and product discontinuation (PD).

Evaluation Boards and Reference Boards are not commercialized products, and are solely intended for
evaluation and testing purposes. In particular, they shall not be used for reliability testing or production.
The Evaluation Boards and Reference Boards may therefore not comply with CE or similar standards
(including but not limited to the EMC Directive 2004/EC/108 and the EMC Act) and may not fulfill other
requirements of the country in which they are operated by the customer. The customer shall ensure that
all Evaluation Boards and Reference Boards will be handled in a way which is compliant with the relevant
requirements and standards of the country in which they are operated.

The Evaluation Boards and Reference Boards as well as the information provided in this document are
addressed only to qualified and skilled technical staff, for laboratory usage, and shall be used and
managed according to the terms and conditions set forth in this document and in other related
documentation supplied with the respective Evaluation Board or Reference Board.

It is the responsibility of the customer’s technical departments to evaluate the suitability of the
Evaluation Boards and Reference Boards for the intended application, and to evaluate the completeness
and correctness of the information provided in this document with respect to such application.

The customer is obliged to ensure that the use of the Evaluation Boards and Reference Boards does not
cause any harm to persons or third party property.

The Evaluation Boards and Reference Boards and any information in this document is provided "as is"
and Infineon Technologies disclaims any warranties, express or implied, including but not limited to
warranties of non-infringement of third party rights and implied warranties of fitness for any purpose, or
for merchantability.

Infineon Technologies shall not be responsible for any damages resulting from the use of the Evaluation
Boards and Reference Boards and/or from any information provided in this document. The customer is
obliged to defend, indemnify and hold Infineon Technologies harmless from and against any claims or
damages arising out of or resulting from any use thereof.

Infineon Technologies reserves the right to modify this document and/or any information provided
herein at any time without further notice.
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Safety precautions

Safety precautions

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

Table 1 Safety precautions

Warning: The evaluation or reference board contains DC bus capacitors which take time to
discharge after removal of the main supply. Before working on the drive system, wait five
minutes for capacitors to discharge to safe voltage levels. Failure to do so may result in
personal injury or death. Darkened display LEDs are not an indication that capacitors have
discharged to safe voltage levels.

Warning: Remove or disconnect power from the drive before you disconnect or reconnect
wires, or perform maintenance work. Wait five minutes after removing power to discharge the
bus capacitors. Do not attempt to service the drive until the bus capacitors have discharged to
zero. Failure to do so may result in personal injury or death.

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.

> BB B
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1 The board at a glance

1 The board at a glance

The TLD1173-1STD_EVAL is a one-channel constant current regulator that, under nominal conditions, is
designed to deliver high current up to 400 mA. The high current capability is allowed because of its power shift
feature, that offload the power consumption via an external resistor.

The range of the input supply voltage that can be supported by TLD1173-1STD_EVAL board is between
8Vto21V. The input supply circuit is followed by a fuse and reverse polarity diode. The load is 1 x 3 white LEDs
placed on the bottom side of the evaluation board. Depending on the connection of jumpers, it is possible to
bypass the LEDs. It is also feasible to connect an off-board LED load, if desired.

The user of this evaluation board is able to implement analog and digital dimming.
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Figure 1 TLD1173-1STD_EVAL
1.1 Main features

«  Power shift feature

«  Output current capability up to 400 mA

« Analog and digital dimming supported via output current control input to adjust the output current of the
LEDs

+  Configurable fault management (1-fail-all-OFF/1-fail-all-ON), Open Load (OL), Short to battery (SC) and
thermal shutdown protections

+  Thermal derating function via external NTC resistor

+  Sharing acommon error network, compatible with other evaluation boards of LITIX™ Basic+ extension and
LITIX™ Basict+ families
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1.2 Board parameters
Table 2 Board parameters
Parameter Symbol Conditions Value
Input supply voltage V-IN For 1 channel x 3 LED string 8Vto2lV
For 1 channel x 2 LED string 8to 18V
For 1 channel x 1 LED string 8to 15V
Peak input supply voltage V-INpeak Lessthanls 27V
Forward voltage of on-board LEDs | V¢ - 2.8V (min.)
3.15V (typ.)
3.4V (max.)
Forward voltage of off-board LEDs | V| gp strinG 0B When 6.5Vto18.5V
« VN=8Vto21V
* VSENSEx(reg): 400 mV
Maximum ambient temperature Ta - 40°C
User guide 7 Revision 1.01

2024-12-17



o~ _.
TLD1173-1STD_EVAL Infineon
User guide

2 Quick setup

2 Quick setup

The purpose of this “Quick setup”chapter is to indicate a quick way of turning on the device and to explain
some basic functions, step-by-step.

2.1 Supply connection

The board is equipped with a banana type connector for the supply voltage. The supply voltage depends on the
connected load and the maximum temperature allowed by the junction. For example, the 1 output channel
with 3 white LEDs attached, the recommended supply voltage rangeis8Vto 21 V.

More information can be found in Table 2 and in the schematics of the TLD1173-1STD_EVAL in Chapter 7.1.
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Figure 2 Supply connection

As shown in Figure 2, when connecting the board on the power supply to supply the device, it is necessary to
close the X3 jumper to supply the device. The supply circuitry contains a fuse and a diode so the supply voltage
Vs on the device is reduced by around 500 mV.

2.2 ERRN/DEN connection

The ERRN/DEN pin has two functionalities:

1. By connecting a pull-up resistor, the device can report a detected failure in a shared error network

2. By connecting a resistor divider, keeps the reporting feature, and in addition it is possible to decouple

the Vpgw(th) from the EN/DEN pin and control through the ERRN/DEN pin when the diagnosis is required
to be enabled

More details about the ERRN/DEN functionalities are found in Chapter 5.3.

Close the X8 connector with a jumper, as shown in Figure 3. In this way, a pull-up resistor is connected to
ERRN/DEN pin.
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Figure 3 ERRN/DEN connection
2.3 EN/DEN connection

The EN/DEN pin has four functionalities:

1. Enables the device, when the voltage on EN/DEN-pin is above Vpgyih)

2. Enables the diagnosis, when the voltage on EN/DEN-pin is above Vpgy(th). This means that the device

is ready to detect and report fault conditions via ERRN/DEN pin. As mentioned before, the diagnostics

enable can be decoupled from EN/DEN-pin and implemented via the ERRN/DEN-pin

Provides the possibility of applying digital dimming on the output channel

4, If the voltage applied at all the EN/DEN pin is below Vpen(in) for more than ts gep, the device enters sleep
mode. The change of the state is in both directions from low consumption state “sleep”to the normal
consumption state “active”

More details about the PWM control via EN/DEN-pin can be found in Chapter 4.3 and Chapter 5.2.

According to the datasheet [1], as soon as the voltage supply on the device is above Vsyy(th) (4.5 V) and the
voltage applied at the EN/DEN-pin is above Vgy(th) (> 1.8 V), the device is ready to deliver output current.

By default, on the TLD1173-1STD_EVAL, the EN/DEN-pin is connected on voltage supply, Vs through a pullup
resistor. There is a possibility to connect a resistor divider as described in Chapter 5.2, by closing the X12
connector, as shown in the figure below. If diagnosis threshold is not needed, leave X12 open.
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Figure 4 EN/DEN connection
2.4 Load connection

The last step to complete the quick setup of this evaluation board, is to connect the load. Connections on the
TLD1173-1STD_EVAL in two possible ways:

1. Connect the LEDs mounted on the bottom of the board
2. Connect external load
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These two connection methods are explained below in Chapter 2.4.1 and Chapter 2.4.2

The output current of each channel is regulated completely by the SENSE pin. The provided output current by
default for both possible ways is 400 mA. More information about the output current regulation on this board is
in Chapter 3.

2.4.1 Load on-board

Connect the white LEDs that are mounted on the bottom of the PCB.

L X20
3 > Xx18 X17

oS 4/Al out-oB
Oom ouT-
S\ . . © 20 our cm .
©

06 ° 05 04 4 3 () LED

Bottom side

Figure 5 Load on-board connection

To connect the on-board LEDs, close the X20 connector as shown in the figure, above.

24,2 Load off-board
Connect an external load as is shown in the configuration figure below.
VN4
'g 1 )i(.zio OUT-0B s alll s . lsewse |
) e On ouT-0B| O | N>
@3‘&@ z. NSE :
Figure 6 Load off-board connection -external load connected to X19 connector

2.5 Power shift feature

According to the datasheet [1], the device manages high power dissipation by separating the LED current into
two current branches:

«  One current sink path through an external drop element (power resistor) and the internal power shift
+  One current sink path through the internal power stage
For this purpose, the PS-pin is a double function pin found on TLD1173-1ET:

1. Provides the regulated power shift current in combination with SENSE- and OUT-pins
2. Provides the diagnostic input for short to VS-pin

The figure below illustrates a simplified diagram of power shift configuration.

User guide 10 Revision 1.01
2024-12-17



o~ _.
TLD1173-1STD_EVAL Infineon
User guide

2 Quick setup

Vin F1 D1
© — M
T o
F1 D1
VS N
D2

Vs b

Y

Y

Reps
Power shift PS s
ouT —@ out
Power stage
8!
SENSE
D¢
This is a simplified schematic. For
TLD1173-1ET Rsense the complete schematic please
refer to chapter «Schematics».
GND
? Test point available on the board
Figure 7 Power shift configuration

Resistor, Rsense equal to 1.0, results in 400 mA of current provided to the LEDs, when Vycc/pwm 2 2.4 V.
The power resistor used on the PS pinis equal to 47 Q.

Note: For dimensioning the power shift resistor Infineon Technologies has developed a dedicated tool
“Power Shift Dimensioning Tool”available on Infineon Developer Center [2]. Please contact Infineon
for more information [3].
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3 Output current regulation

As mentioned in Chapter 2.4, the output current regulation block controls the LEDs current by regulating the
voltage drop Vseysg(reg) ON the external low-side current-sense resistor Rsgyse placed between SENSE pin and
GND. Place Rsgnse as close as possible to the SENSE pin to avoid current regulation instability.

According to the datasheet [1], the output current /sgyse of the LEDs branch is calculated by the following
formula:

VSENSE(reg)
Isense = Reoen (1)
SENSE
According to the datasheet [1], Vsensg(reg) IS €qual to 400 mV.

According to the datasheet [1], comply with the following equation for proper control of the output current on
the evaluation board:

VIN 2 VsensE(reg) + VDr.cs + ViED_string + VD1 + Vil =

Vs 2 VsensE(reg) + VDR, cs + VLED_STRING (2)
Where,
Vin Input voltage supplied on the evaluation board
Vs Supply voltage on the device
VsENSE(reg) SENSE voltage regulation accuracy
Vbr,cs Power stage dropout voltage
ViED_sTRING Total forward voltage of LEDs
Vb1 Forward voltage of reverse polarity protection diode
Vep Voltage drop on the protection fuse
User guide 12 Revision 1.01
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4 PWM control

According to the datasheet [1], PWM dimming is adopted to vary brightness of the LED with greatly reduced
chromaticity shift. Brightness reduction is achieved because PWM dimming varies the duty cycle of a constant
currentin the LED string.

The PWM control can be performed in two ways:

1.  ACC/PWMI pin

2. EN/DEN pin

In this chapter, the purpose of each pin and its potential is described.

4.1 ACC/PWMI pin

The ACC/PWMI pin is a double function pin:

1. Analog dimming

2, Digital dimming, by providing PWM signal

The voltage applied on the ACC/PWMI affects the current of all the output channels.
Below, some examples of applications using this evaluation board are given.

4.1.1 Analog current control and PWM inputs

This chapter describes how to implement analog or digital dimming through ACC/PWMI-pin with this
evaluation board. For analog dimming, implement either from an external signal or from the mounted
components on the board such as the trimmer or NTC. For digital dimming, apply an external PWM signal of a
timer/LITIX™ Basic+ TLD214x-XxEP/microcontroller such as a PSoC™ 4 to the evaluation board.

Refer to the schematics Analog current control and PWM inputs area of the schematic , Main schematic Figure
25 in Schematics.

4,1.1.1 Analog dimming via external reference

To have 400 mA output current passing through LEDs, follow the configuration in the PCB configuration figure,
below, by applying a voltage level Vacc/pwmiyi00% Which is equal to 2.4 V. The maximum applied Vace/pwmi is 5 V.
In case lower than the maximum current capability of the device is required, it is sufficient that the applied
VOltage VACC/PWMI) is lessthan 2.4 V.
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Figure 8 PCB configuration - direct external signal input

The output current will be Isgysg as described in the formula below:
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0.2 X Vacepwmi — 0.08 V
Rsense

Ispnse =

When VACC/PWMI <24V

V SENSE(100%)
Isgnse = R — (4)
When VACC/PWMl >24V

If the voltage Vacc/pwmi applied at ACC/PWMI pin is between 0.5V and 2.4V, it is possible to reduce linearly the
sense current, while maintain the same sense resistor value Rsgnsg, @s shown in the graph below.

Therefore,

V' 'sENSE
Ispnse = R —— (5)
SENSE
Where the V’spnse is equal to
V sense = 02XV ' sccrpwmr — 0.08 V (6)
Vsensex
Vsensemoon) | — — — — — — — —
l
Visense |-—————-——""—-————-=-—-——- |
l
1
1
|
I
1
Veense(s®) | o o e e = | >
[Ta—— ‘0,5\; Vacciowm 2]4\,1 Vace/pwmi
| OFF I Analog current control enabled ON @ 100%
Figure 9 Graphical relation of Vggysg and Viee/pwmi

The ACC/PWMI-pin sources a current regulated by the IREF-pin. When a resistor is placed between the ACC/
PWMI-pin and the GND, then a voltage Vacc/pwm on ACC/PWMI-pin will appear. More information can be found
in Chapter 4.1.3.

4,1.1.2 PWM input

Another use case is for applications such as rear combination lamp (RCL). Two levels of current are required,
one higher than the other. To achieve this, apply a PWM signal on the ACC/PWMI-pin. The MOSFET (Q1) in series
with a resistor Rya (R12 with 0 Q placeholder on the PCB) connected to the ACC/PWMI-pin create two levels of
output current and can be seen in the example depicted in Figure 12 and 13.

When R12 is does not equal 0 Q, the tail current is calculated:

Vacc/pwmr = R12*Lacerpwmr (7)
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0.2*R12*I s ¢/ pywaar — 0.08
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Figure 10 PCB configuration - direct PWM signal input and analog dimming implemented
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Figure 11 Rear combination lamp - implementing analog dimming via an Ry, resistor
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Figure 12 Tail/stop function current levels using a MOSFET in series with the R12
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Vsense 2506 | - _ __

Vsense s b————— Jl- | | >
0.36V0.5V 0.9V 1.4V 2.4V Vacc
OFF Analog current control enabled ON @ 100%
Figure 13 Example of current levels on TAIL/STOP lighting application
4.1.2 Embedded regulation

The ACC/PWMI-pin sources current and is regulated by the IREF-pin. When a resistor is placed between the ACC/
PWMI-pin and the GND, then a voltage Vacc/pwmi 0N this pin will appear.

4.1.2.1 Trimmer

One way to adjust the voltage applied on the ACC/PWMI-pin is by using the trimmer mounted on the board. The
trimmer is connected to the ACC/PWMI-pin and it is used to adjust the output current by allowing a current

User guide 16 Revision 1.01
2024-12-17



TLD1173-1STD_EVAL imn eon

User guide

4 PWM control

range between 0 mA to 400 mA. Use the trimmer to achieve analog dimming which can be implemented in
combination with digital dimming, if needed, by additionally applying an external PWM signal to the ACC/

PWMI-pin.
The lower the value of the trimmer resistor, the lower the voltage on ACC/PWMI pin. As a consequence, the
lower the current sunk by the 1 output channel.

The configuration to connect the trimmer on the ACC/PWMI-pin is illustrated in the figure below.

D v ™ OfF
ISDLES/ILCLE g g 8 INCLUDE © . accPwm @ EE EIE .
5 = e £ | 288 zaz( M
v &8s 588|%8 EEE e
3 _IS_ENBEEJERRN @ o000|x [@oo]|o EEE Trimmer to adjust
§ x18 Oooo x1g the voltage on
O | accrwm (L ~H Mo zs g RiHE 0 ACC/PWMI pin
-loas [><~ i) B
ESrvrvre CURRENT ADJUST
Figure 14 PCB configuration -connecting the trimmer on the ACC/PWMI pin
4.1.2.2 Thermal derating - NTC

An NTC resistor is placed on the on-board LED area and is connected to the ACC/PWMI pin. The NTC resistor
senses the temperature around the on-board LED load. When the resistor reaches a temperature of 40°C, the
output current of each output channel decreases respectively. The NTC resistor connection on the ACC/PWMI
pin is optional and it is applied in case thermal derating is needed. The use of the NTC resistor achieves analog
dimming which can be implemented in combination with digital dimming, if needed, by applying additionally
an external PWM signal to the ACC/PWMI, as shown in the figure below.

= -
LTI ==
R @ = [ k2 R1R3
8u= 2
© s ENDEN @
X8 Y 2
DEVICE | ~ w=' T N
INCLUDE
SUPPLY ™ [ x r O () ERRN - ©Q |_|‘E w
X3 == omgpy PULUP  E ZS &
m m m2% RESISTOR W
ooano
> @ SEND ERRN @ 000
Q x* TO BUS
| | | g J -\d00O0
— ACC/PWMI ol =
—§ |§ E GND [Q- _Srgl\é%/SRCC/PWMI ) OCmm Jumper to connect NTC resistor
E Optional Jumper
Close 1-2 if direct PWM signal is needed

Figure 15 PCB configuration -connecting the NTC on the ACC/PWMI pin

4.1.3 Open ACC/PWMI pin

If there is no need to apply digital nor analog dimming, then do not connect any jumper used for the ACC/PWMI
pin. Hereby, the ACC/PWMI stays open.
The functionality of the IREF pin and how it is related to ACC/PWMI pin will be explained.

4.2 IREF pin

A summary of the possible configurations using the ACC/PWMI pin are the following, as mentioned in the
datasheet [1].
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1) Analog output current control 2) Analog output current control 2) Analog output current control
set via external reference set by IREF current not used (Vsense = 400 mV typ.)

Voltage

ACC/PWMI
reference

IREF

D ACC/PWMI

DI ACC/PWMI

Rirer = 100 KQ

GND

Figure 16 Analog output current control configurations

The IREF pin provides a constant voltage of about 1.2 V. The current at this pin is mirrored on the ACC/PWMI pin
with a factor of 5. Regarding the datasheet [1], the ratio between these currents is:

1
ACC _ 5 (9)
IrrEF
Note: This ratio is valid when the I\ger is between 20 yA and 250 LA,

The current reference generation block, outputs an accurate output reference current with low temperature
drift. The resistor must be placed as close as possible to the IREF pin.

On this board, a resistor Riger (R5) equal to 14.3 kQ is used.

Note: The resistance R15 shown in the schematics is different to these placed on the board. It has been
modified manually to be equal to 14.3 kQ.

This means that the current on the IREF pin is:

_ Virer _ 1.22[V]

Iigpr = = =85uA 10
REF™ Riggr — 14.3[kQ] (10)

Therefore, the current on the ACC/PWMI pin is
Tacorpwmr = 5 X SS[LLA] ~ 425 uA (11)

+ Ifthe ACCis connected to a voltage reference with low output impedance, as shown in Figure 16(1), the
voltage VACC, is equal to the voltage reference. As it is expected, in this case it is not necessary to connect a
resistor to the IREF pin

« Ifthe ACCis connected to digital/analog dimming, as shown in Figure 16(2), the IREF pin provides current
to the ACC/PWMI pin set by a resistor. The voltage on the VACC/PWMI on this board is equal to:

Vaccpwmr = Tace X Race (12)

Where Ixcc is equal to 5 x /|ger. Simultaneously, the resistor, Racc is placed on the ACC/PWMI pin for analog
current control.

+ Ifthe analog or digital current control is not needed, the ACC/PWMI pin stays open, as shown in Figure
16(3), then connect a high resistance to the IREF pin. In this way, the voltage on the ACC/PWMI pin reaches
its maximum possible voltage

Vaccipwmr 5V (13)
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4.3 EN/DEN pin for PWM control

Chapter EN/DEN connection, covers two of the functionalities of EN/DEN pin, concerning enable and diagnosis
enable. As mentioned in Chapter 2.3, in point 3., the pin provides the possibility of applying digital dimming on
the output channel.

INPUT: 8-15V (27V Peak)
p
o 2

= z >0

3 © =

wo
il X6 wF 2
\_ X2 X5 E
. ~. m
‘2 == g
3 @ - O rR1R3 |0 w
9 Xi2 2
-
© s cvoen © | g

Figure 17 Applying PWM signal via EN/DEN pins for individual dimming of each channel

On the evaluation board the resistor divider is connected. This means that the amplitude of the applied PWM
signal is going to be reduced. Please remove and short the resistors’ placeholders R1 and R3 if a pure PWM

signal is needed
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5 Load diagnostics

The TLD1173-1ET device provides flexible fault management. Several diagnosis features are integrated:
«  Open load detection (OL)

+  Short to supply detection (SC)

«  Power shift short to supply detection (SC)

«  Overtemperature thermal detection (OT)

Find more information in the TLD1173-1ET datasheet [1]

5.1 D pin

The D pin is designed for two main purposes:

1. For the configured device to react to error conditions in LED arrays according to the implementation
fault management policy, in systems where multiple LED chains are used for a given function

2, To extend the channel’s deactivation delay time of a value tp, adding a small signal capacitor from the D

pin to GND

1) 1-fail-all-ON 2) 1-fail-all-OFF 3) 1-fail-all-OFF

configuration configuration configuration
with delay time

D BaD —d D
Co
GND GND = GND
Figure 18 D pin configuration

The device reacts to the fault depending on the fault configuration chosen. The configuration on the board is
depicted below, in Figure 19.

1) D at GND, 2) D open, 3) D at capacitor, 4) D at capacitor,
1-fail-all-ON I 1-fail-all-OFF | 1-fail-all-OFF with delay tor | 1-fail-all-OFF with delay to2
5 | 5 | |
I I I
o Eu | o €4 | £ u | o Eu
558 | 58s | | o | 583
o | o | o | o
[aJlalia) | =Y lalia) | [aifa) - | oY= lia) ,
)OO | Q00 | O0|% | Q00O X%
1100 | -lmoo | [§Xe) . lsl@oo
© ~ | © ~ | | © ~
O [$) | O (S | | O (S
Figure 19 PCB configuration - D pin

If a fault occurs on TLD1173-1ET or on other devices connected on the same error network:

+  When the D pin is connected to the GND, the voltage on the ERRN pin drops and the output channel of
TLD1173-1ET remains ON (1-fail-all-ON)

+  When D pinis left open, the voltage on the ERRN pin drops and output channel is turned OFF (1-fail-all-OFF)

+  When D pinis connected to the capacitor C; = 100 nF, the voltage on the ERRN pin drops and output
channelis turned OFF after tp; delay time (1-fail-all-OFF)
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tp1 =4.86 ms (14)

When D pin is connected to the capacitor C, = 10 nF, the voltage on the ERRN pin drops and output channel is
turned OFF after tp, delay time (1-fail-all-OFF).

tpy = 486 s (15)

More information about D pin can be found in Chapter 9.3 of the datasheet [1].

Note: The devices that share a common error network will behave according to the fault management
configured for each of these devices.

5.2 Diagnostics enable (EN/DEN)

According the datasheet[1], as soon as the voltage supply at the VS pin of the device is above Vs ) and the
voltage applied at the EN/DEN pin is above Vgy (), the device is ready to deliver output current.

Vsuvith) is equal to 4.5V and Vgyth) is between 0.6 Vand 1.8 V.

As soon as the voltage applied at the VS pin of the device is above Vsyyn) and the voltage applied at the
EN/DEN pin is above Vpgyth), the device is ready to detect and report fault conditions via ERRN/DEN pin.
Vpen(th) is between 2.3V and 2.7 V.

By default, on the TLD1173-1STD_EVAL the EN/DEN pin connected on VS through a pull-up resistor, R1. In
addition, there is a possibility to connect a resistor divider, R3 by closing the jumper X12. By closing X12 we are
setting at which threshold the diagnosis will be enabled.

Connect the EN/DENx

p— pins to the Vs pin

_ - . .
. B E . == O through a resistor
@ = I Ic R1R3 @ = I Is rR1R3 [ [ divider
* Qum iy * QEm: iy
@ ws ENDEN-NT @) @ ws ENDEN-NT @)
DEVICE [A DEVICE [~ s X3
SUPPLY ~ na’ INCLUDE Ssupply e ='| |2 B 8§ {5 INCLUDE
X3 EEE{FUP F X3 HR RN Ponup  E
RESISTOR il m'd ResisToR §

x@ SENDERRN @

ACC/PWMI
SEND ACC/PWMI
o | o [@l )

5V MAX

2
*®
2
)

ACC/PWMI
SEND ACC/PWMI
o | oo [@I )

5V MAX

indut |/ D0V
a

indul JWMd/DDY
a

Connect the EN/DENx

o | envoens O | ewoens | ENDENZ O O

pins to the Vs pin EN/DEN1 EN/DEN1
throughapull-up —f x4 TIE TO EN/DEN-INT @ X14 TIE TO EN/DEN-INT
resistor 2 O | evoen— . EN/DEN2 E [o] EN/DEN1 L EN/DEN2

[=] EN/DEN1 g EN/DEN1 oo
o O | Envoenz o O | Enoenz @
5 z
3 3
£ £

=<
ENDEN2 SO @
~A

EN/DEN3 EN/DEN3

A Gl o, U5 e
Figure 20 PCB configuration - EN/DEN through pull-up resistor (on the left), EN/DEN through
resistor divider (on the right)

Table 3 EN/DEN configuration - example
Connection to Vg Supply voltage Vs [V] Venyoen [V] Diagnosis enabled
Pull-up resistor Vs = Vs Yes
Resistor divider 5 1.97 No

6 2.36 No

7 2.76 Yes

(table continues...)
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Table 3 (continued) EN/DEN configuration - example

Connection to Vg Supply voltage Vs [V] Venyoen [V] Diagnosis enabled
8 3.15 Yes
9 3.55 Yes
10 3.94 Yes

In Table above, various voltage supply values, Vs and their corresponding Vey/pen as well as whether the
diagnosis is enabled on this evaluation board is depicted. As described above the diagnosis is enabled when
the Venypen is greater than Vpgyth)-

Itis also possible by connecting the EN/DEN pin directly to the supply line, to keep the device enabled as much
as possible and disable the diagnosis from the ERRN/DEN pin by applying a resistor divider on it. More
information can be found in the following Chapter 5.3.

5.3 ERRN/DEN pin

As mentioned in Chapter 2.3, the ERRN/DEN has two functionalities:
1. Reports an error in case of fault

2, Provides the diagnostic enable/disable function

In this chapter, the focus is on the second function.

When a PWM signal is applied to the EN/DEN pin, as shown in Chapter 4.3, the channel turns ON and OFF
depending on the applied PWM signal. Therefore, it is not possible to enable/disable the diagnostic function.

For this reason, the extension of LITIX™ Basic+ family introduces the ERRN/DEN pin. This pin decouples the
Vpen(th) threshold from the Ve th) threshold to turn on the device as soon as needed, independent of the
diagnostic enable threshold, Vpeyth). The DEN function is duplicated on the ERRN/DEN pin.

The fault is now detected when the Veggn/pen is above Veggn(pen)-
VERRN(DEN)iS between 2.1V and 2.3 V.

R4 is a 0805 resistor placeholder. c t the ERRN/DEN pin
Place here a resistor to get a onnectthe I pinto
resistor divider on ERRN/DEN pin. VS through a pull-up resistor R2
Z
“ )
X8
DEVICE (A ., (v N oy
SUPPLY '\~ a4 TE O () ERAN O
3 = = mpy PULL-UP
| . u - RESISTOR

&
i
0] SENDERRN ©

TO BUS

(X9

Figure 21 PCB configuration - ERRN/DEN connection

The ERRN/DEN pin is already connected through a pull-up resistor R2 to the supply voltage. To activate the
diagnosis-enable (DEN function of the ERRN/DEN-pin), connect a resistor divider on the ERRN/DEN by
mounting a resistor on the placeholder R4 on the board as shown in Figure 21, above.

For example, by mounting a resistor 15 kQ on the R4 placeholder of the evaluation board the behavior of the
device in case of a fault is shown in the table below:
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Table 4 ERRN/DEN configuration - Fault condition example

Connectionto Vs | Supply voltage Vs Vegrrn/pen [V] Meaning
\'J

Pull-up resistor Vs> Vsyyith) VerRrRN/DEN< VERRN(fault) Error reported

Resistor divider 5 1.21 No error reported, Diagnosis disabled
6 1.45 No error reported, Diagnosis disabled
7 1.69 No error reported, Diagnosis disabled
8 1.94 No error reported, Diagnosis disabled
9 2.18 No error reported, Diagnosis disabled
10 2.42 Error reported,

Diagnosis enabled
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6 Bus connection

The available evaluation boards of the extended LITIX™ Basic+ family are:
» TLD2362-3STD_EVAL
« TLD1173-1STD_EVAL
e TLD23x2-3STD_EVAL

3ch with offload 3ch without offload 1ch with offload
TLD2372-3ET, TLD2382-3ET, TLD2392-3ET TLD2362-3ET TLD1173-1ET
o — (E o O = <
et 5 st b 5 = i &
& 2 ; = il §

ineon_=

nfir

Figure 22 Bus connection between the evaluation boards

It is possible to connect all the boards of this family without using additional cables. The signals that are shared
between boards by means of a bus connection are:

+ Inputvoltage VIN

+ ERRN/DEN
+ ACC/PWMI
« GND

Each device it is supplied by the Vy input voltage which is followed by a diode and fuse as shown in Chapter 2
Connect the battery voltage V| to the bus line and the boards are connected in chain, see Figure 23:
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Connect individually
the supply of this
device |

wndul |INAMGIODY

ndul N3A/INT

INPUT: 8-16V (27V Peak)

a z
Z 4 >0
2 o =k
- fio
Ml L] ol
~m \ X2 X5
.
B Bo .
o — Sy N
I . @ < _pe R1R3
QEE
© +vs ENDEN-NT - @)
' Y
X8
DEMCEsT | |2 e O INCLUDE
() ERRN =
X3 el | [] PULLLP %
mm m*! RESSTOR
o, ws .~ SENDERRN
X' maw~ TOBUS
X‘I.S o S
-~
Q | ACCPWMI [ oy A SENDACCPWMI
(o] GND X" ma w  TOBUS
\
5V MAX P
EN/DEN1
X14 TIE TO EN/DEN-INT @
a EN/DEN1 * EN/DEN2
O | enpenz ENDENT [0 O @
o] EN/DEN3 ENDENZ oo
EN/DEN3
O | aw ENDEN3 (Q O
10vMax @ {3 ~ X13 @

Solder the X6
Shares the Vin signal to
supply this board

Sends the ERRN/DEN signal

Sends the ACC/PWMI signal

Figure 23

PCB configuration - Bus connection

While supplying the evaluation boards at typically 12 V, the supply current limitation should be at least the total
amount of the output current of all the boards.

For example,

Table5 Supply instrument - Current limitation

Evaluation board Max. output current capability Suggested supply current
TLD1173-1STD_EVAL 400 mA 0.5A

TLD23x2-3STD_EVAL 150 mA/channel 0.16 A
TLD2362-3STD_EVAL (Ch1)5mA-(Ch2)30 mA-(Ch3)150mA |0.16A

All 3 above (interconnected) - 0.9A

Note:
connectors) boards.
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05-TLD1173-1STD_EVAL_S01_LED_Load.SchDoc

LED load and offboard connection

Offioard LED connection

pre)
HTSW-103.07-L-S

(1-2) Off board LED (OUT-OB)
(2-3) On board LED (LED)

Infineon Technologies AG

.
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Figure 26 LED load schematic

7.2 PCB layout

X31 X21 X22 X23 X24 X25 X26

X30

Joooouooooa

X27 X28 X29

Device: TLD1173-1ET

Figure 27 Top overlay

User guide 28 Revision 1.01
2024-12-17



TLD1173-1STD_EVAL

User guide

infineon

7 System design

.

Figure 28 Bottom overlay

7.3 Bill of material

Ref Designator Value Manufacturer Manufacturer P/N

+VS, ACC/PWMI, D, EN/ 5001 Keystone Electronics | 5001

DEN, ERRN, OUT Corp.

C1 10uF MuRata GRM32ER71H106MA12

C2,C5 10nF TDK Corporation CGA3E2X8R1H103K080AA

C3,C4 100nF TDK Corporation CGA3E3X8R1H104K080AB

C6 100nF AVX 08055F104KA4AT2A

c7 10nF Kemet C0805C103K5RACAUTO

D1 PMEG6030EP,115 Nexperia PMEG6030EP,115

D2 SMAJ28CA-Q Bourns SMAJ28CA-Q

D4, D5, D6 White OSRAM Opto KW CELNM2.TK-
Semiconductors S$258-4L07M0-2686

F1 540mR Bussmann 3216FF750-R

MP1, MP2, MP3, MP4 970250321 Wurth Elektronik 970250321

MP5, MP6, MP7, MP8 MP006555 Multicomp MP006555

NTC 10k Vishay NTCS0603E3103JLT

Q1 BSS138N Infineon BSS138N
Technologies

R1 3.3k Vishay CRCWO08053K30FK

R2 47k Vishay CRCWO080547KOFK

R3 1.3k Vishay CRCWO08051K30FK

R4 47k Vishay CRCWO080547KOFK

R5 14.3k Vishay CRCWO080514K3FK

R6 1R Vishay CRCW12061R00FKEA

R7 200R Vishay CRCWO0805200RFK
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Ref Designator Value Manufacturer Manufacturer P/N

R8 5k Vishay T93YA502KT20

R9 820R Vishay CRCWO0805820RFK

R10 100k Vishay CRCWO0402100KFK

R11 47R Bourns CHP2512AFX-47ROELF

R12 OR Vishay CRCWO08050000Z0EA

Ul Infineon TLD1173-1ET
Technologies

X1 Solder Jumper 2 Pins | Infineon Solder Jumper 2 Pins
Technologies

X2, X5 575-8 Keystone Electronics | 575-8

Corp.

X3, X7, X8, X9, X12, X17, HTSW-102-07-L-S Samtec HTSW-102-07-L-S

X18

X4 TSW-106-08-G-S-RA | Samtec TSW-106-08-G-S-RA

X10 SSQ-106-02-T-S-RA Samtec SSQ-106-02-T-S-RA

X11 D3082-05 Harwin D3082-05

X13, X14, X20 HTSW-103-07-L-S Samtec HTSW-103-07-L-S

X15 M20-9970346 Harwin M20-9970346

X16, X19 1725656 Phoenix Contact 1725656

X21,X22, X23, X24, X25, M7583-05 Harwin M7583-05

X26, X27, X28, X29, X30,

X31

X32 IFX-TestPad Infineon IFX-TestPad
Technologies
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