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Infineon

Headlight Beam Controller TLE 4206-4G
H-Bridge Driver

A= RoHS
Qualified

1 Overview
Features
* ldeal for manual and automatic-static headlight beam control ‘%\

applications with DC motor loads S

* Delivers up to 0.8 A continuous

* Range low-voltage detection with hysteresis; Lower switch-off PG-DSO-14-1, -22, -30, -32, -35
threshold @ 1.34V typ

» Low saturation voltage; typ.1.2 V total @ 25 °C; 0.4 A

* Output protected against short circuit

» Over temperature protection with hysteresis PG-DSO-14-22

* Over- and under voltage lockout

* Internal clamp diodes

» Thermally enhanced SO package

» Green Product (RoHS compliant)

+ AEC Qualified

Description

The TLE 4206-4G is a protected H-Bridge Driver designed specifically for automotive headlight beam control
applications with DC-brush motor loads. The part is built using Infineon’s bipolar high voltage power technology
DOPL.

The standard enhanced power PG-DSO-14-22 package meets the application requirements and saves PCB-
board space and costs.

The servo-loop-parameter pos.- and neg. Hysteresis, pos.- and neg. deadband and angle-amplification are
programmable with external resistors. An internal window-comparator controls the input line. In case of fault
conditions, like short circuit to GND, short circuit to supply-voltage, and broken wire, the TLE 4206-4G stops the
motor immediately and enters active braking (brake high). The device also incorporates integrated features like
over- and under voltage-lockout, short-circuit-protection and over-temperature-protection.

The TLE 4206-4G is a derivate of the TLE 4206-2G. The Range pin not only offers short circuit protection at the
reference potentiometer but also determines the potentiometer’'s voltage range of operation. The TLE 4206-4G
considers a smaller window of operation by way of increasing the lower Range Switch off and on thresholds to
serve a larger variety of reference potentiometer strokes.

Type Package Marking
TLE 4206-4G PG-DSO-14-22 TLE4206-4G
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Block Diagram

2 Block Diagram
Vs
8
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Figure 1 Block Diagram
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Pin Configuration

3 Pin Configuration
3.1 Pin Assighment
FB [T 14|71 REF
HYST 1] 2 13 -IJ RANGE
GND [T 3 12 17 GND
GND [1{4 11 IJ GND
GND [I]5 10 [LI11 GND
ouT1 [L]6 91 OUT 2
NC [CI]7 811 VS

Figure 2 Pin Configuration

3.2 Pin Definitions and Functions

Pin Symbol Function

1 FB Feedback Input

2 HYST Hysteresis 1/0

3,4,5,10,11,12 |GND Ground

6 OouT1 Power Output 1

7 NC Not Connected. This pin can be left open or connected to ground.

8 Vs Power Supply Voltage

9 ouT2 Power Output 2

13 RANGE Range Input

14 REF Reference Input
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General Product Characteristics

4 General Product Characteristics

4.1 Absolute Maximum Ratings

Absolute Maximum Ratings "

T;=-40 °C to +130 °C; all voltages with respect to ground, positive current flowing into pin
(unless otherwise specified)

Pos. Parameter Symbol Limit Values Unit |Conditions
Min. Max.
Voltages
4.1.1 Supply voltage Vs -0.3 45 Vv -
41.2 Supply voltage Vso -1 - V t<0.5s;
I3>-2A
41.3 Logic input voltages 14 -0.3 20 V -
(FB, REF, RANGE, HYST)
Currents
414 Output current (OUT1, OUT2) Ioyt - - A internally limited
41.5 Output current (Diode) Tout piooe | -1 1 A -
4.1.6 Input current N -2 2 mA |-
(FB, REF, RANGE, HYST) -6 6 mA |t<2ms;t/T<0.1
Temperatures
41.7 Junction Temperature T, -40 150 °C -
41.8 Storage Temperature Tyq -50 150 °C -
ESD Susceptibility
41.9 ESD resistivity of OUT and Vs pin to Veso -2 2 kv HBM?)
GND
4.1.10 |ESD Resistivity logic pins to GND Vespsz |2 2 kv |HBM?

1) Not subject to production test, specified by design.
2) ESD susceptibility, HBM according to EIA/JESD 22-A114B

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

Note: Integrated protection functions are designed to prevent IC destruction under fault conditions described in the
data sheet. Fault conditions are considered as “outside” normal operating range. Protection functions are
not designed for continuous repetitive operation.
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General Product Characteristics

4.2 Operating Range
Pos. Parameter Symbol Limit Values Unit |Conditions

Min. Max.
4.21 Supply voltage Vs op 8 18 \% After Vg rising

above Vy on

422 Supply voltage increasing Vs inc -0.3 Vv on \ Outputs in tristate
423 Supply voltage decreasing Vs pec  |-0.3 Vv oFr \ Outputs in tristate
424 Output current Ioutio -0.8 0.8 A -
425 Input current (FB, REF) IN op -50 500 LA -
4.2.6 Junction temperature T; -40 150 °C -

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 related electrical characteristics table.

4.3 Thermal Resistance

Note: This thermal data was generated in accordance with JEDEC JESD51 standards. For more information, go
to www.jedec.oryg.

Pos. Parameter Symbol Limit Values Unit | Conditions
Min. Typ. Max.
4.3.1 Junction to Soldering Point" Riisp - 25 - K/W | measured to pin 5
4.3.2 | Junction to Ambient" Ripin_minfoot | — 130 - Kw |2
minimal-footprint
4.3.3 | Junction to Ambient" Ripin_s00mm2 |— 65 - Kw |3
additional 600 mm? CU area

1) Not subject to production test, specified by design.
2) JESD 51-2, 51-3, FR4 76.2 mm x 114.3 mm x 1.5 mm, 70 um Cu, minimal footprint; Ta=27°C

3) JESD 51-2, 51-3, FR4 76.2 mm x 114.3 mm x 1.5 mm, 70 um Cu, 600 mm? CU cooling area connected to Pins: 3, 4, 5,
10, 11, 12; Ta=27°C
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4.4

Electrical Characteristics

Electrical Characteristics

General Product Characteristics

Vs=8V 1018V, T;=-40 °C to +150 °C, Iy, = 0 A, all voltages with respect to ground, positive current flowing
into pin (unless otherwise specified)

Pos. Parameter Symbol Limit Values Unit |Conditions
Min. ’ Typ. ‘ Max.
Current Consumption
4.41 Supply current Is vor0ad |~ 12 20 mA no load connected
442 Supply current Is g.an - 20 30 mA Ioyr1 =04 A;
Iy, =-04 A
443 Supply current Is g 6n - 35 50 mA oyt = 0.8 A;
Ioy, =-0.8 A

Over- and Under Voltage Lockout
444 UV Switch ON voltage Vv on - 7.4 8 \% Vs increasing
4.4.5 UV Switch OFF voltage Vv oFr 6.3 6.9 - \ Vs decreasing
446 UV ON/OFF Hysteresis Viovhy - 0.5 - \ Vivon - Yoy orr
4.4.7 | OV Switch OFF voltage Vovore  |— 20.5 23 \% Vg increasing
448 OV Switch ON voltage Vovon 17.5 20 - \ V5 decreasing
449 OV ON/OFF Hysteresis Vovny - 0.5 - V Vovore = Yovon
Outputs OUT1-2, Saturation Voltages
4.410 |Source (upper) Vsatuoza |— 0.85 1.15 \ I,=25°C

Ioyr=-02A
4.411 |Source (upper) VsaTuo4n |— 0.90 1.20 \Y,

Ioyr=-04A
4.412 |Sink (upper) Vsatuosa |— 1.10 1.50 \Y

Ioyr=-0.8 A
4.413 |Sink (lower) VeaTLooa |— 0.15 0.23 \Y

Ioyr=0.2A
4.4.14 |Sink (lower) VeaTLo4n |— 0.25 0.40 \Y

Ioyr=04A
4.4.15 |Sink (lower) VsatLosa |— 0.45 0.75 \

Ioyr=08A
4.416 |Total drop, Ioyr=0.2A Vsatooa |— 1.0 1.4 \Y Vear = Veatu * VeatL
4.4.17 |Total drop, Ioy;r =0.4 A VeaToaa |— 1.2 1.7 \Y%
4.4.18 |Total drop, Io,;;r =0.8 A Vsatosa |— 1.6 25 \Y
Outputs OUT1-2, Clamp Diodes
4.419 |Forward voltage; upper Veu - 1 1.5 \Y, Ir=04A
4.4.20 |Upper leakage current Iy - - 5 mA
4.4.21 |Forward voltage; lower Vel - 0.9 1.4 \%
Input-Interface, Input REF
4.4.22 |Quiescent voltage Vrerq - 200 - mV Iger = 0 pA
4.4.23 |Input resistance Rgpee - 6 - kQ OV <Vgege<05V
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Electrical Characteristics (cont'd)

Vs=8V1to18V, T;=-40 °C to +150 °C,

into pin (unless otherwise specified)

General Product Characteristics

Iout12 = 0 A, all voltages with respect to ground, positive current flowing

Pos. Parameter Symbol Limit Values Unit |Conditions
Min. |[Typ. |Max.
Input-Interface, Input FB
4.4.24 |Quiescent voltage Verq - 200 - mV I =0 uA
4.4.25 |Input resistance Reg - 6 - kQ OV<Vep<05V
Input-Interface, Input/Output HYST
4.4.26 |Current Amplification Anyst 0.8 0.95 1.1 - -20 pA < Iiyst <-10 pA;
Apyst = uyst ! (UIrer - Irs) 10 WA < Tyyst < 20 pA;
Irer = 250 pA;
Viyst = Vs 12
4.4.27 | Current Offset LivsTio -2 0.35 3 HA Iner = Irg = 250 pA;
Vayst=Vs/2
4.4.28 | Threshold voltage High Vayn ! Vs |— 52 - % -
4.4.29 |Deadband voltage High Vogn! Vs |— 50.4 - % -
4.4.30 |Deadband voltage Low Voel ! Vs |— 49.6 - % -
4.4.31 |Threshold voltage Low Ve ' Vs |- 48 - % -
4.4.32 |Hysteresis Window Vivw! Vs |3 4 5 % (Vavu - Vv ! Vs
4.4.33 |Deadband Window Vosw /! Vs 0.4 0.8 1.2 % (Vogu - VosL) ! Vs
Input-Interface, Input RANGE
4.4.34 |Input current Irange -1 - 1 nA 0V < Vranee < Vs
4.4.35 | Switch-OFF voltage High Voren -25 0 100 mV refer to Vg
4.4.36 | Switch-OFF voltage Low VoreL 1240 |1340 [1440 |mV refer to GND, Vgance
decreasing
4.4.37 | Switch-ON voltage Low Von 1320 1424 1520 |mV refer to GND, Vianae
increasing
4.4.38 |Low-threshold hysteresis VorrLays | — 84 - mV see Figure 6
Thermal Shutdown
4.4.39 | Thermal shutdown junction | 7;sp 150 175 200 °C -
temperature’)
4.4.40 | Thermal switch-on junction |75 120 - 170 °C -
temperature
4.4.41 | Temperature hysteresis AT - 30 - K -
1) Not subject to production test, specified by design.
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Application Information

5 Application Information
___________________ 1
Vearr VBATT'_l‘- D1y * ’
T VI 02 c& C2 |
I 36V 47E 470F |
| |
| |
v
| R s ¢ l
| 100kQ - |
R ange
l RANGE:SOKQ RANGE |13 AMP l
OUT 1
|| D 6 I
Rrer VREFlNI Rrer 50kQ) REF |14 Prs
1kQ —'?_'_:} Servo Protection Half- l
| Res——50k0 FBl*+ | AMP And Logic Bridges |
9
I 1> ouT 2 :
| HysT|, | Hyst

| AMP |
(] 7 i |

| 100kQ N.C. GND
| I
1 |
I T |
e e e e e . o o — — — — — ——— J

Figure 3  Application Circuit for Manual Headlight Beam Adjustment
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Application Information

Viotor = Vour1 - Vour 4 Motor
Status
Turn
v I\ Cw
i _ (Vege -Vig)/ V.
2.0% 0.4% REF BT TS) Brake
0.4% 2.0%

A 4 A
Turn
CCW

~_DBW
DBL DBH
B HYW o

HYL HYH AED02260

Expressions:

HY = Hysteresis

DB = Deadband

H = High

L =Low

W = Window

Figure 4  Hysteresis, Phaselag and Deadband-Definitions

Data Sheet 11 Rev. 1.0, 2010-08-05



o . TLE 4206-4G

Application Information

Testconditons : Vs = Vs; no reverse polarity voltage diode
Riivi = Ruy = 100 kohm
RREF = RFB = 50 kohm

Voren

Vree(t)

VH YH

Vosn / Ves(t)
A \

VH YL

Vont
VorrL

v

Start-Command

Stop-Command

VOUTZ“
H

Motor Status B CcCw B CwW B CcwW B | CCW B

VOUT1 “

H

B =Brake

Figure 5 Motor Operation
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Application Information

Test Conditions

open —————

B
open ———

HYST

Note: Test Temperature 125°C

RANGE [
Voltage
Ramp

REF
375% V(L)

RANGE Hysteresis Definition
Veance
A Vorruws
N Vo
VorrL A

>
Vour2
H

L >t

Motor Status  CCW Brake ccw

Vours
H

L > 1

Figure 6 RANGE Hysteresis and Test Conditions
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Package Outlines

6 Package Outlines
(.35 x 45
M s
= =T
| o = g = ;
=5 o L, 3 2
i T = ~
= . . == L]
Ly ! ‘
1.27 B
: — 01 .__.l:I_E-ﬂ-ll'l AL
041355 * . B0 2
ettt 2 Q2N A B 14K - -
14 8 = 02MmIL
1 7
BS54
Index Marking
1) Ooes not include plastc or metal prodrusion of 015 max. par sk
21 Lead width can be 0.61 max in dambar arsa -

Figure7 PG-DS0-14-22 (Plastic/Plastic Green - Dual Small Outline Package)

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 (i.e
Pb-free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020).

You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products. Dimensions in mm
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7 Revision History

TLE 4206-4G

Revision History: Rev. 1.0, 2010-08-05
Previous Version(s): None

Revision Page Subjects (major changes since last revision)
1.0 All Final Data Sheet Release
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Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics. With respect to any examples or hints given herein, any typical values stated herein and/or any
information regarding the application of the device, 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.

Information

For further information on technology, delivery terms and conditions and prices, please contact the nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in
question, please contact the nearest Infineon Technologies Office.

Infineon Technologies components may be used in life-support devices or systems only with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure
of that life-support device or system or to affect the safety or effectiveness of that device or system. Life support
devices or systems are intended to be implanted in the human body or to support and/or maintain and sustain
and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may
be endangered.
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