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Features

« 20 mA current capability

+  Very high tracking accuracy

+  Output voltage adjustable down to 2.0V

«  Stable with ceramic output capacitors

«  Very low dropout voltage of typically 120 mV at 20 mA
«  Very low current consumption of typically 3 pA in standby mode
+  Wideinputvoltage range-16 V= V<45V

«  Wide temperature range: -40°C < T;< 150°C

«  Shortcircuit protected output (to GND and to battery)
«  Reverse polarity protected input

+  Overtemperature protection

«  Green Product (RoHS compliant)

Potential applications

+  Automotive sensor supply

«  Protected sensor supply for off-board sensors
+ Secondary voltage supply for automotive ECU
+ High precision voltage tracking

+  Precision voltage replication

«  Power switch for off-board load

Product validation

Qualified for automotive applications. Product validation according to AEC-Q100.

Description

The OPTIREG™ linear voltage regulator TLS102BOMB is a monolithic, integrated low-dropout voltage tracking
regulator with high accuracy in small PG-SCT595-5 package. The TLS102BOMB is designed to supply off-board
systems, for example sensors in powertrain management systems under the severe conditions of automotive
applications. The TLS102BOMB provides protection functions against reverse polarity as well as against short
circuit to GND and to battery. The output voltage follows the reference voltage applied to the EN/ADJ input with
very high accuracy, up to a supply voltage of 40 V and up to an output current of 20 mA. The required minimum
reference voltage at EN/ADJ is 2.0 V.
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Description
Type Package Marking
TLS102BOMB PG-SCT595-5 02
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1 Block diagram

1 Block diagram
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Figure 1 Block diagram
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2 Pin configuration

2 Pin configuration
2.1 Pin assignment
EN/ADJ [T ]1 O
5 GND
GND 2

IN 13 41 10out

Figure 2 Pin configuration

2.2 Pin definitions and functions
Table 1 Pin definitions and functions

Pin Symbol Function

1 EN/ADJ Enable/adjust:

Connect the reference voltage to this pin. The reference voltage can be connected
directly or via a voltage divider for lower output voltages. For the compensation of
disturbances on the line, a capacitor close to the IC pins is recommended.

"low" signal disables the device
"high" signal enables the device

2 GND Ground:
Internally connected to pin 5. Connect to heatsink area.

3 IN Input:

Compensating line disturbances with a small ceramic capacitor to GND close to
the IC terminals is recommended.

4 ouT Tracker output:
20 mA output current capability

Connect a capacitor to GND close to the pin, in accordance with capacitance and
ESR requirements described in Table 3.

5 GND Ground:
Internally connected to pin 2. Connect to heatsink area.

Datasheet 5 Rev.1.14
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3 General product characteristics

3 General product characteristics
3.1 Absolute maximum ratings
Table 2 Absolute maximum ratings?

T;=-40°C to 150°C; all voltages with respect to ground, positive current flowing into pin
(unless otherwise specified)

infineon

Parameter Symbol Values Unit | Noteor Number
Min. Typ. | Max. condition

Voltages

Input voltage Vin -16 - 45 v - P_3.1.1

Enable/Adjust voltage VEN/ADJ -0.3 - 45 v - P_3.1.2

Output voltage Vout -5 - 45 v - P_3.1.3

Input output voltage Vin-VouT -30 - 45 v - P_3.14

difference

Temperatures

Junction temperature T -40 - 150 °C - P_3.1.5

Storage temperature Tstg -55 - 150 °C - P_3.1.6

ESD susceptibility

ESD susceptibility VEsD,HBM -2 - 2 kv 2’ Human Body P_3.1.7

Model (HBM)
ESD susceptibility Vesp,com -1 - 1 kV 3 cbm P_3.1.8
ESD susceptibility Vesp,com -1 - 1 kv 3)Charged Device |P_3.1.9
Model (CDM) at
corner pins

1) Not subject to production test, specified by design.

2) ESD susceptibility, HBM according to ANSI/ESDA/JEDEC JS001 (1.5k Q, 100 pF)

3) Charged device model (CDM) robustness according to ESDA STM5.3.1 or ANSI/ESD S.5.3.1.

Notes:

1. Stresses above the ones listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods of time may affect device reliability.

2, Integrated protection functions are designed to prevent IC destruction under fault conditions described in
the datasheet. Fault conditions are considered as outside the normal operating range. Protection functions
are not designed for continuous repetitive operation.

Datasheet 6 Rev. 1.14
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3 General product characteristics

3.2 Functional range

Table 3 Functional range

Parameter Symbol Values Unit |Noteor Number
Min Typ Max condition

Input voltage range Vin 4 - 40 \Y - P_3.21

Adjust input voltage range | Vap, 2 - 20 v - P_3.2.2

(Voltage tracking range)

Capacitance of output Cout 1 - - pF 1) P_3.2.3

capacitor

Equivalent series resistance | ESRc . - - 3 Q 2) P_3.24

of output capacitor

Junction temperature T -40 - 150 °C - P_3.25

1) The minimum output capacitance requirement is applicable for a worst case capacitance tolerance of 30%
2) Relevant ESR value at =10 kHz.

Note: Within the functional range, the IC operates as described in the circuit description. The electrical
characteristics are specified within the conditions given in the electrical characteristics table.

3.3 Thermal resistance
Table 4 Thermal resistance?
Parameter Symbol Values Unit | Note or condition Number

Min. Typ. | Max.

Junction to ambient Rihia - 84 - Kw |2 P_3.3.1

Junction to ambient Rihia - 228 - K/W |3 Footprint only P_3.3.2

Junction to ambient Riha - 123 - K/W |¥300 mm2PCB P_3.3.3
heatsink area

Junction to ambient Riha - 109 - K/W |39 600 mm2PCB P_3.3.4

heatsink area

Junction to soldering point | Rysp - 32 - K/W |Pins2,5fixedtoT, |P_3.3.5

1) Not subject to production test, specified by design.

2) Specified Ry, a value is according to JEDEC JESD51-2,-5,-7 at natural convection on FR4 2s2p board; the product (chip and
package) was simulated on a 76.2 x 114.3 x 1.5 mm?3 board with two inner copper layers (2 x 70 ym Cu, 2 x 35 um Cu). Where
applicable, a thermal via array next to the package contacted the first inner copper layer.

3) Package mounted on PCB FR4; 80 x 80 x 1.5 mm?3; 35 ym Cu, 5 um Sn; horizontal position; zero airflow.

Note: This thermal data was generated in accordance with JEDEC JESD51 standards. For more information
visit www.jedec.org.

Datasheet 7 Rev. 1.14
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4 Block description and electrical characteristics
4 Block description and electrical characteristics

4.1 Functional description tracking regulator

The regulator controls the output voltage Vo1 by comparing it to the reference voltage applied to the EN/ADJ
pin and driving a PNP pass transistor accordingly. The stability of the control loop depends on the following
parameters:

« output capacitor Coyt

+ load current

+ ICtemperature

+  poles and zeroes in the frequency response of the circuit including TLS102BOMB
«  external circuitry

An input capascitor Cy is strongly recommended to buffer disturbances on the line.

To ensure stable operation, the output capacitor’s capacitance and its equivalent series resistance ESR must
fulfill the requirements in Table 3. The output capacitor must be sized suitably to buffer load transients.

Connect each capacitor close to the pins.

The internal protection features are designed to protect the device itself as well as the application from
destruction in case of catastrophic events. These safeguards contain the following:

«  Output current limitation
+  Reverse polarity protection
+  Thermal shutdown

Output current limitation

In order to protect the pass element and the package from excessive power dissipation, the device limits the
maximum output current at high input voltage.

Reverse polarity protection

The device allows a negative supply voltage. However, in reverse polarity condition several small currents
flowing into the device increase the junction temperature. Thermal design must consider this effect,because in
reverse polarity condition the overtemperature protection circuit does not operate.

Thermal shutdown

The overtemperature protection circuit is designed to prevent immediate destruction of the device in certain
fault conditions (for example a permanent short circuit at output) by switching off the power stage. After the
chip cools down, the regulator restarts. If the fault is not removed, then this leads to an oscillatory behavior of
the output voltage. A junction temperature above 150°C is outside the maximum ratings and reduces the
lifetime of the device.

Datasheet 8 Rev. 1.14
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4 Block description and electrical characteristics

4.2 Electrical characteristics tracking regulator

Table 5 Electrical characteristics tracking regulator

ViNn=13.5V,2.0 V= Vgyapy <20V, Tj=-40°C to 150°C, all voltages with respect to ground, positive current flowing
into pin (unless otherwise specified).

Parameter Symbol Values Unit | Note or condition Number

Min. Typ. | Max.

Tracking output

Output voltage tracking AVout -5 - 5 mV | AVout = Vapy - YouT; P_412
accuracy 4V=Vy=s32V;
0.1 MA < /oyt <20 MA;

2V = Venapy s Vin-
0.5V; VEN/ADJ <20V

Output voltage tracking AVout -5 - 5 mV | AVout = Vapy - VouTs P_4.1.3
accuracy 4V=Vn=40V,;
0.1 mA</oyT =10 mA;

2V = Venapy s Vin-
0.5 V, VEN/ADJ <20V

Load regulation steady state |AVoyrioad | -3 - - mV lour=0.1mAto20mA; |P_4.1.4
Ven/aps =5V
Line regulation steady state |AVoytjine |- - 3 mV Vin=5.5Vto32V; P_4.1.5
lout =10 mA;
Venapy =5V
Power supply ripple PSRR - 100 - dB |V fyipple = 100 Hz; P_4.1.6
rejection Viipple = 1 Vpp;
lout = 10 MA;
Cout = 10 uF, ceramic
type
Output current limitation loutmax |21 75 120 mA Vout = Vapy-0.1V; P_4.1.7
Ven/aps =5V
Reverse current louT,rev -1 -0.3 - mA VIN=0V; P_4.1.10
Vour=16V;
Venjaps =5V
Reverse current at negative | /iy rey -8 -4 - mA ViN=-16V; P_4.1.11
input voltage Vour=0V;
Venj/aps =5V
Dropout voltage Vyr - 120 300 mV 2 V4=V - Your; P_4.1.12
lout = 20 MA;
Ven/aps =5V
(table continues...)
Datasheet 9 Rev. 1.14
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4 Block description and electrical characteristics

Table 5 (continued) Electrical characteristics tracking regulator

Vin=13.5V,2.0V = Vgnjapy =20V, Tj=-40°C to 150°C, all voltages with respect to ground, positive current flowing
into pin (unless otherwise specified).

Parameter Symbol Values Unit | Note or condition Number

Min. Typ. | Max.

Overtemperature protection”

Overtemperature shutdown | Tj 4 - 175 - °C Tjincreasing due P_4.1.16
threshold to power dissipation

generated by the

device
Overtemperature shutdown | T sqp, - 15 - °C P_4.1.17

threshold hysteresis

1) Not subject to production test, specified by design.
2) Measured when the output voltage Vo has dropped 100 mV from the nominal value obtained at V, = 13.5 V.

Datasheet 10 Rev. 1.14
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4 Block description and electrical characteristics

4.3 Typical performance characteristics tracking regulator
Tracking accuracy AVoyt versus Output current limitation /oyt max versus
junction temperature T; input voltage Vg
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Load regulation AVpyr0ad VErsus
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4 Block description and electrical characteristics
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input voltage V| output voltage Vout

0 0 —
7 TS
%/ 0.1 N
1 Ve \\\"'—-.._____‘
rgr g S~ Tl T
//// 02 T \\“'-
e o4 N ~
2 A~ Vd ™,
/’ / 0.3 “
vyl N\
_ 3 NS z " \
LT E
g 7 / g \
% :
v T 06
-0.7
5
08¢
TJ =-40°C TJ =-40°C
°r T =25% EEN/ADJU:VE' Vo ool T=25° xEN:A([])l{/: sV ||
T =150°C TUT | T =150°C IN N
Ao 2 12 0 s 6 4 2 o T 2 4 6 8 10 12 14 16
Yiy M Your M
Power supply ripple rejection PSRR versus Output capacitor equivalent series resistance ESRc
ripple frequency f, versus
output current loyt

120 I
NN RN
Unstable Region
100 Hin
N
\\
N 10°
80
— a
2 =
r 80 Y 8
s <
%) % Stable Region
o w
\ / ;
40 S 10
| =0
| = l“l“ _ e d
20 VOU; 135V Coyr=140F
LN 6Vav, <2V
| Viippie = 1VPP ADC < T < 150°°C
T =25°C ]
107 LLLL L L
0 2 A ] 1 2 3 0 5 10 15 20
10 10 10 10 10 10 L mA]
ouT
T [kHz]
Datasheet 13 Rev. 1.14

2023-07-25



o~ _.
OPTIREG™ linear voltage regulator TLS102BOMB | n f| neon
High-precision voltage tracker

4 Block description and electrical characteristics

4.4 Electrical characteristics current consumption

Table 6 Electrical characteristics current consumption

ViN=13.5V,2.0 V= Vgyjapy <20 V,T;=-40°C to 150°C, all voltages with respect to ground, positive current flowing
into pin (unless otherwise specified).

Parameter Symbol Values Unit | Note or condition | Number
Min. Typ. | Max.
Current consumption stand- |/ off - 3 4.5 pA lg,0ft= N5 P_4.4.1
by mode Ven/apy = 0.4 V;
Tj=125°C
Current consumption lq - 40 75 pA lq=In-TouTs P_4.4.2
lout <0.1 MA;
Venjapy =5Y;
T;<125°C
Current consumption lq - 1 1.5 mA | lq=n-louTs P_4.4.3
lout <20 MA;
Venjapy =5V
Datasheet 14 Rev. 1.14
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4 Block description and electrical characteristics

4.5 Typical performance characteristics current consumption
Current consumption /, versus Current consumption /4 versus
output current Igyt input voltage Vy
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4 Block description and electrical characteristics

Current consumption in OFF mode /g o versus
junction temperature T;
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4 Block description and electrical characteristics

4.6 Functional description enable/adjust input

On a “low” signal at the enable/adjust input EN/ADJ the device switches to standby mode in order to minimize
the quiescent current.

If the EN/ADJ pin is not connected, then the “low” level from the internal pull-down resistor switches off the
regulator.

4.7 Electrical characteristics enable/adjust input

Table 7 Electrical characteristics enable/adjust input

ViNn=13.5V,2.0V = Vgnjapy =20V, Tj=-40°C to 150°C, all voltages with respect to ground, positive current flowing
into pin (unless otherwise specified).

Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. condition

Enable/adjust off voltage VEn/aDJ,off | = - 0.8 v Vour=0V P_4.7.1

range

Enable/adjust on voltage VEN/ADJ,0n 2 - - v VouT settled P_4.7.2

range

Enable/adjust input current | /gnjapy - 3 5 MA Venjaps =5V P_4.7.3

Datasheet 17 Rev. 1.14
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4.8

Enable/adjust input current lgy ap, versus

input voltage Ven/apy
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5 Application information

5 Application information
Note: The following information is given as an example for the implementation of the device only and shall
not be regarded as a description or warranty of a certain functionality, condition or quality of the
device.
5.1 Application diagram
VBar
© —r I Main Q * VDD  Micro
D1 I—LI l Regu|ator % Controller
I I GND GND
L L
VRer
EN/ADJ
TLS102BOMB
* » OUT|—e >
IN
Cluzl_Ll CINi GND lCOUT e.g. off board

I I loads, sensors

Figure 3 Application circuit

Note: This figure is a simplified example of an application circuit. The function must be verified in the
application.

5.2 Selection of external components

5.2.1 Input pin

Figure 3 shows a typical input circuitry for a voltage tracking regulator. The following external components at
the input are recommended in case of possible external disturbance.
Ceramic capacitor

A ceramic capacitor Cjy; (100 nF to 470 nF) at the input filters high frequency disturbance imposed by the line,
such as ISO pulses 3a/b. Place Cjy; as close as possible to the input pin of the voltage tracking regulator on the
PCB.

Aluminum electrolytic capacitor

An aluminum electrolytic capacitor Cy, (10 pF to 470 pF) at the input smoothens high energy pulses, such as
ISO pulse 2a. Place Cjy; close to the input pin of the voltage tracking regulator on the PCB.

Datasheet 19 Rev. 1.14
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5 Application information

Overvoltage suppression diode

A suitably sized diode D; suppresses high voltage beyond the maximum ratings of the circuit components and
protects the device from damage due to overvoltage.

5.2.2 Output pin

An output capacitor Coyr is necessary for the stability of the voltage tracking regulator, see Table 3. The typical
performance graph Output capacitor equivalent series resistance ESRCOUT versusoutput current IOUT shows
the stable operating range of the device.

In an automotive environment, ceramic capacitors with X5R or X7R dielectrics are recommended.

Place Coyt on the same side of the PCB as the device and as close as possible to both the OUT pin and the GND
pin.

In case of rapid transients of the input voltage or of the load current, Coyt must be dimensioned properly to
ensure the output stability in the application.

5.2.3 Enable/Adjust pin

Figure 3 shows the typical input circuitry for a voltage tracking regulator. Typically the enable/adjust pin is
connected to a fixed voltage reference reference that the regulator tracks. In the example of the application
diagram EN/ADJs is connected to the supply voltage of a microcontroller. Alternatively, the voltage reference
can also be adjusted by a voltage divider.

53 Thermal considerations

Knowing the input voltage, the output voltage and the load profile of the application, the total power
dissipation can be calculated by:

Pp = (Vin — Vour) X Iour + Vin X I

Equation1

with

«  Pp:continuous power dissipation

+  V:inputvoltage

+  Voyr: output voltage

e loyt: output current

« g quiescent current

The maximum acceptable thermal resistance Ry, 5 can then be calculated by:

R _ Tj,max - Ta
thJA, max P—D
Equation 2
with

*  Tjmax: maximum allowed junction temperature
« T, ambient temperature

Datasheet 20 Rev. 1.14
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5 Application information

Based on the above calculation the proper PCB type and the necessary heat sink area can be determined with
reference to the specification in Table 4.

Example

Application conditions:
. Vy=135V

* Vour=Vapy=5V

e loyr=20mA

. T,=125°C
Calculation of Rinja max:

Pp = (Vin— Vour) X Iour + Vin X Ig = (13.5V = 5V) X 20mA + 13.5V X 0.9 mA = 0.182 W

Equation 3
T: -T o o
_ Tjmax—Ta  150°C — 125°C _
RthJA, max — PD = 0.182W =137 K/W
Equation 4

As a result, the PCB design must ensure a thermal resistance Ry, jp max lower than 137 K/W.

According to Table 4, at least 300 mm? heatsink area is required on the FR4 1s0p PCB, or the FR4 2s2p board can
be used.

Datasheet 21 Rev. 1.14
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6 Package information

6 Package information
2.9:0.2 D
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Figure 4 PG-SCT595-5

Green Product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products and to be compliant with
government regulations the device is available as a Green Product. Green Products are RoHS compliant (Pb-
free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020).

Information on alternative packages

Please visit www.infineon.com/packages.
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Trademarks

All referenced product or service names and trademarks are the property of their respective owners.
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© 2023 Infineon Technologies AG
All Rights Reserved.

Do you have a question about any
aspect of this document?

Email: erratum@infineon.com

Document reference
IFX-Z8F56638467

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,
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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