Smart High-Side Power Switch

Infineon BTS730

The device allows continuous power control for lamps,LEDs
or inductive loads.

® Highside switch (Bootstrap)
® Overtemperatur protection
® Short circuit / overload protection through pulse width PG-DSO20
reduction and overload shutdown
® Load dump protection
® Undervoltage and overvoltage shutdown with
auto-restart and hysteresis

® Reverse battery protection "

® Timing frequency adjustable

® Controlled switching rise and fall times
® Maximum current internally limited

® Protection against loss of GND 2

® Electrostatic discharge (ESD) protection
® Package: P-DS0O-20-6 (SMD)

Note: Switching frequency is programmed with an external capacitor

* RoHS compliant (green product)
* AEC qualified

Maximum Ratings

Parameter Symbol Values Unit
Active overvoltage prodection Vb az) >40 \Y
Short circuit current Isc self-limited |-
Input current (DC) It 2 mA
Pin1 (Cy) and pin19 (V) Ive 2 mA
Operating temperature range T; -40...+150 |°C
Storage temperature range Tsig -50...+150
Power dissipation ¥  T,=25°C P ot 3 w
T.,=85°C 2 w
Thermal resistance chip-case ) Rinc <35 KIW
chip-ambient Rihan <75

Electrostatic discharge capability (ESD) Vesp <1 kV

(Human Body Model)

acc. MIL-STD883D, method 3015.7 and ESD assn.

std. $5.1-1993; R=1.5KQ; C=100pF |

" With 150Q resistor in signal GND connection.
2 potential between signal GND and load GND >0.5\

% Device on 50mm«50mm=«1.5mm epoxy PCB FR4 with 6 cn’(one layer,70um thick) copper area for Vi,, conection,
PCB is vertical without air blowing.
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Block Diagram
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Pin Definitions and Funktions

c Cg1 1 Cg

Pin Symbol|Funktions
1 C, Timing capacitor
for frequency
2 Cpg1 Bootstrap capacitor
3 Cg
4,5.6,7 Vb Supply voltage
14,15,16,17 (Leadframe connected)
8,9,10 OUT  |Output
11,12,13
18 GND |Ground
19 Ve Voltage for PWM-Control
20 Vrer  |Reference Voltage
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Pin Configuration (top view)
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. Smart High-Side Power Switch
(Infineon BTS730

Electrical Characteristics
at T¢=25°C, V,, =12V, unless otherwise specified. Cgogtsirap = 22nF

Parameter Symbol Values Unit
min.  |typ. max.

On-state resistance Ron - - 70{mQ

I,=3A, V,=12V

Operating voltage Vb 59" - |[16.92|V

Tc=-40 ..+150°C

Nominal current, calculated value 1,-ISO 3 - -|1A

ISO-standard:V,,-Voyur £0.5V, Tc = 85°C

Load current limit ' Lim - 20 -|A

Vip-Vour> 1V, Tc =-40 ...+150°C

Undervoltage shutdown Vbow) 3 4.2 54|V

I, =3A, T =-40 ...+150°C

Overvoltage shutdown VobHi) 17 18 19|V

I, =3A, T =-40 ...+150°C

Max.output voltage (RMS) V rRmSmax 12| - 14|V

IL=3A, Vy>12V
Tc=-40 ..+150°C

Reference voltage VRer 2 3|V
Irgr= 10mA, T =-40 ...+150°C

Reference current e - 150 - [mA
pin 18 (GND) to pin 20 (\kgg) short

Internal current consumption during Ir - 5[mA

operation, measured in PWM gap
Tc=-40 ...+150°C

Bootstrap voltage, pin 2 Cgq) to pin 3 (Cg,) Vs - 10 - |V
Vo= 12V, T¢ = -40 ...+150°C

PWM frequency fewm 50| - 100|Hz
T.=-40..+150 °C, C,=68 nF

Max. pulse duty factor D imax 95 9 - |%

I, =3A, V=0V, (50% Vour)

Min. pulse duty factor D imin 3 8 14|%

I, =3A, V=0V, (50% Vour)

Slew rate "on" du/dt o 20 - 120|mV/us
10 ... 90% /oyt

Slew rate "off" du/dt o) 20 - 120|mV/us
90 ... 10% /oyt

Thermal overload trip temperature T; 150 - - |°C

" Note: undervoltage shutdown
2 Note: overvoltage shutdown
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Circuits
Adaglogeimut Ve (19)
Veer  20) ¢ > Voltage Regulator
é 2uA
VC (19) © > RisewidhGnpeda
6V
aD (18) @ max. 2mA
Triangdar VWavdiam Generator Input C: (1)
Vb
6L A
Ct (1) @ > Timng Grerdr
6V
3D (18) Tl max. 2mA
\Atzge Sersr typ)
Undervoltage Sensor Overvoltage Sensor
+Vbb +Vbb
Vi < 42V Signal to the Vo > 18V Signal to the
logic unit logic unit
GND GND
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Application Note

Dimming of dashboard lighting

(E) Vbb

220nF

4,5,6,7
14,15,16,17

Vbb

BTS730

Hi—

Ce1 Cg2 OUT

C:¢
Jj 2 3 8,9,10
TGSnF 11,12,13

22nF

Load
1500

150 Resistor for reverse battery and load dump prodection
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Typ.on-state resistance Typ. Load current limit

mQ Ron=f(T¢) Iiiim =f(T¢)
140 30

/ 25; \
_ // \
1 yd ] A\
T // 15 1 \
N | .
40 10; \

20 5

120 1

N

50 25 0 25 50 75 100 125 150 50 25 O 25 50 75 100 125 150
Tc°C Tc°C
Typ. undervoltage shutdown Typ. overvoltage shutdown
vbb(Low) = f(Tc) v vbb(HI) = f(TC)

6.0 20,0

5,5 - 19,5 4

5,0 - 19,0 - L~

45 18,5 - //

= //

40 - 18,0 4

3,5 - 17,5 4

3,0 17,0

50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150

TC °C Tc °C
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/
% Typ.- min. puls duty factor y Typ. max. puls duty factor
° Dimin = F(T ¢) ° Dimax = f(T¢)
15 100
14 I
13 99
~ -
12 ~
/
7
1 L~ 98
10
9 97
8
7 96
6
5 95
.50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Tc°C Tc°C
H Typ. PWM Frequency Y, Typ. max. output voltage
z fowm= (T ) Virmsmax = F(T¢), Voo > 12V
100 14,0
90 v
\\ 13,5 //
SN /
\ /
80 ~N
\ /
\\ 13,0 //
70 ] /
12,5
60
50 12,0
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Tc°C Tc.°C
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Package Outlines
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Index Marking

1) Does not include plastic or metal protrusions of 0.15 max per side
2) Does not include dambar protrusion of 0.05 max per side

Figure 1 PG-DSO0-20 (Plastic Dual Small Outline Package) (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).

Please specify the package needed (e.g. green package) when placing an order

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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Revision History

Version Date Changes
V1.0 2007-12-17 | Creation of the green datasheet.
First page :

Adding the green logo and the AEC qualified

Adding the bullet AEC qualified and the RoHS compliant features
Package page

Modification of the package to be green.
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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 (“Beschaffenheitsgarantie”). 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 your 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 your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems 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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