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BTS7006-1EPP

1 Overview

Potential Applications
• Suitable for driving 12.5 A resistive, inductive and capacitive loads
• Replaces electromechanical relays, fuses and discrete circuits
• Suitable for driving glow plug, heating loads, DC motor and for power 

distribution

Figure 1 BTS7006-1EPP Application Diagram. Further information in Chapter 10
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Overview

 

Basic Features
• High-Side Switch with Diagnosis and Embedded Protection
• Part of PROFET™+2 12V Family
• ReverSave™ for low power dissipation in Reverse Polarity
• Green Product (RoHS compliant)

Protection Features
• Absolute and dynamic temperature limitation with controlled reactivation
• Overcurrent protection (tripping) with Intelligent  Latch
• Undervoltage shutdown
• Overvoltage protection with external components (as shown in Figure 37)

Diagnostic Features
• Proportional load current sense
• Open Load in ON and OFF state
• Short circuit to ground and battery

Product Validation
Qualified for automotive applications. Product validation according to AEC-Q100 Grade 1.

Description
The BTS7006-1EPP is a Smart High-Side Power Switch, providing protection functions and diagnosis. 

Table 1 Product Summary
Parameter Symbol Values
Minimum Operating voltage VS(OP) 4.1 V

Minimum Operating voltage (cranking) VS(UV) 3.1 V

Maximum Operating voltage VS 28 V

Minimum Overvoltage protection (TJ ≥ 25 °C) VDS(CLAMP)_25 35 V

Maximum current in OFF mode (TJ ≤ 85 °C) IVS(OFF)_85 0.4 µA

Maximum operative current IGND(ON_D) 3 mA

Typical ON-state resistance (TJ = 25 °C) RDS(ON)_25 6.6 mΩ

Maximum ON-state resistance (TJ = 150 °C) RDS(ON)_150 12 mΩ

Nominal load current (TA = 85 °C) IL(NOM) 12.5 A

Minimum overload detection current IL(OVL0)_-40 81 A

Typical current sense ratio at IL = IL(NOM) kILIS 17700
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2 Block Diagram and Terms

2.1 Block Diagram

Figure 2 Block Diagram of BTS7006-1EPP
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2.2 Terms
Figure 3 shows all terms used in this data sheet, with associated convention for positive values.

Figure 3 Voltage and Current Convention
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3 Pin Configuration

3.1 Pin Assignment

Figure 4 Pin Configuration
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3.2 Pin Definitions and Functions

Table 2 Pin Definition 
Pin Symbol Function
EP VS

(exposed pad)
Supply Voltage
Battery voltage

1 GND Ground
Signal ground

2 IN Input Channel 
Digital signal to switch ON the channel  (“high” active)
If not used: connect to GND pin or to module ground with resistor RIN = 4.7 kΩ

3 DEN Diagnostic Enable
Digital signal to enable device diagnosis (“high” active) and to clear the 
protection latch of channel 
If not used: connect to GND pin or to module ground with resistor RDEN = 4.7 kΩ

4 IS SENSE current output
Analog/digital signal for diagnosis
If not used: left open

5-7, 11 n.c. Not connected, internally not bonded

8-10, 12-
14

OUT Output 
Protected high-side power output channel1)

1) All output pins of the channel must be connected together on the PCB. All pins of the output are internally connected 
together. PCB traces have to be designed to withstand the maximum current which can flow.
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4 General Product Characteristics

4.1 Absolute Maximum Ratings - General

Table 3 Absolute Maximum Ratings1)

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 
Test Condition

Number
Min. Typ. Max.

Supply pins
Power Supply Voltage VS -0.3 – 28 V – P_4.1.0.1

Load Dump Voltage VBAT(LD) – – 35 V suppressed 
Load Dump 
acc. to 
ISO16750-2 
(2010).
Ri = 2 Ω

P_4.1.0.3

Supply Voltage for Short Circuit 
Protection

VBAT(SC) 0 – 24 V Setup acc. to 
AEC-Q100-012 

P_4.1.0.25

Reverse Polarity Voltage -VBAT(REV) – – 16 V t ≤ 2 min
TA = +25 °C
Setup as 
described in 
Chapter 10

P_4.1.0.5

Current through GND Pin IGND -50 – 50 mA RGND according 
to Chapter 10

P_4.1.0.9

Logic & control pins (Digital Input = DI)
DI = IN, DEN
Current through DI Pin IDI -1 – 2 mA 2) P_4.1.0.14

Current through DI Pin
Reverse Battery Condition

IDI(REV) -1 – 10 mA 2)

t ≤ 2 min
P_4.1.0.36

IS pin
Voltage at IS Pin VIS -1.5 – VS V IIS = 10 μA P_4.1.0.16

Current through IS Pin IIS -25 – IIS(SAT),M

AX

mA – P_4.1.0.18

Temperatures
Junction Temperature TJ -40 – 150 °C – P_4.1.0.19

Storage Temperature TSTG -55 – 150 °C – P_4.1.0.20
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Notes
1. 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.
2. 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.

4.2 Absolute Maximum Ratings - Power Stages

4.2.1 Power Stage - 6 mΩ

ESD Susceptibility
ESD Susceptibility all Pins 
(HBM)

VESD(HBM) -2 – 2 kV HBM3) P_4.1.0.21

ESD Susceptibility OUT vs GND 
and VS connected (HBM)

VESD(HBM)_OU

T

-4 – 4 kV HBM3) P_4.1.0.22

ESD Susceptibility all Pins 
(CDM)

VESD(CDM) -500 – 500 V CDM4) P_4.1.0.23

ESD Susceptibility Corner Pins 
(CDM)
(pins 1, 7, 8, 14)

VESD(CDM)_CR

N

-750 – 750 V CDM4) P_4.1.0.24

1) Not subject to production test - specified by design.
2) Maximum VDI to be considered for Latch-Up tests: 5.5 V.
3) ESD susceptibility, Human Body Model “HBM”, according to AEC Q100-002.
4) ESD susceptibility, Charged Device Model “CDM”, according to AEC Q100-011.

Table 4 Absolute Maximum Ratings1)

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 
Test Condition

Number
Min. Typ. Max.

Maximum Energy Dissipation
Single Pulse

EAS – – 95 mJ IL = 2*IL(NOM)
TJ(0) = 150 °C
VS = 28 V

P_4.2.12.1

Table 3 Absolute Maximum Ratings1) (continued)
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 
Test Condition

Number
Min. Typ. Max.
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4.3 Functional Range

Note: Within the functional or operating range, the IC operates as described in the circuit description. The 
electrical characteristics are specified within the conditions given in the Electrical Characteristics 
tables.

Maximum Energy Dissipation
Repetitive Pulse

EAR – – 24 mJ IL = IL(NOM)
TJ(0) = 85 °C
VS = 13.5 V
1M cycles

P_4.2.12.2

Load Current |IL| – – IL(OVL0),

MAX

A – P_4.2.12.3

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

Table 5 Functional Range - Supply Voltage and Temperature1)

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

Parameter Symbol Values Unit Note or 
Test Condition

Number
Min. Typ. Max.

Supply Voltage Range for 
Normal Operation

VS(NOR) 6 13.5 18 V – P_4.3.0.1

Lower Extended Supply 
Voltage Range for Operation

VS(EXT,LOW) 3.1 – 6 V 2)3)

(parameter 
deviations possible)

2) In case of VS voltage decreasing: VS(EXT,LOW),MIN = 3.1 V. In case of VS voltage increasing: VS(EXT,LOW),MIN = 4.1 V.

P_4.3.0.2

Upper Extended Supply 
Voltage Range for Operation

VS(EXT,UP) 18 – 28 V 3)

(parameter 
deviations possible)

3) Protection functions still operative.

P_4.3.0.3

Junction Temperature TJ -40 – 150 °C – P_4.3.0.5

Table 4 Absolute Maximum Ratings1) (continued)
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 
Test Condition

Number
Min. Typ. Max.
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4.4 Thermal Resistance

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

4.4.1 PCB Setup

Figure 5 1s0p PCB Cross Section

Figure 6 2s2p PCB Cross Section

Table 6 Thermal Resistance1)

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

Parameter Symbol Values Unit Note or 
Test Condition

Number
Min. Typ. Max.

Thermal Characterization 
Parameter Junction-Top

ΨJTOP – 3 5 K/W 2)

2) According to Jedec JESD51-2,-5,-7 at natural convection on FR4 2s2p board; the Product (Chip + Package) was 
simulated on a 76.2 × 114.3 × 1.5 mm board with 2 inner copper layers (2 × 70 µm Cu, 2 × 35 µm Cu). Where applicable 
a thermal via array under the exposed pad contacted the first inner copper layer. Simulation done at TA = 105°C, 
PDISSIPATION = 1 W.

P_4.4.0.1

Thermal Resistance 
Junction-to-Case

RthJC – 2.1 3.5 K/W 2)

simulated at 
exposed pad

P_4.4.0.2

Thermal Resistance 
Junction-to-Ambient

RthJA – 32.9 – K/W 2) P_4.4.0.3

 70 µm modeled (traces, cooling area) 

 

 1,
5 

m
m

 

70 µm, 5% metalization* 

PCB_Zth_1s0p.emf
*: means percentual Cu metalization on each layer

 70 µm modeled (traces)  

 

35 µm, 90% metalization* 

 

1,
5 

m
m

 

70 µm,   5% metalization* 

PCB_Zth_2s2p.emf

35 µm, 90% metalization* 

*: means percentual Cu metalization on each layer
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Figure 34 IIS in OFF State

It is necessary to wait a time tIS(OLOFF)_D between the falling edge of the input pin and the sensing at pin IS for
Open Load in OFF diagnosis to allow the internal comparator to settle. In Figure 35 the timings for an Open
Load detection are shown - the load is always disconnected.

Figure 35 Open Load in OFF Timings - load disconnected
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9.4 SENSE Timings
Figure 36 shows the timing during settling tsIS(ON) and disabling tsIS(OFF) of the SENSE (including the case of load
change). As a proper signal cannot be established before the load current is stable (therefore before tON),
tsIS(DIAG) ≤ 3 × ( tON_max + tsIS(ON)_max ).

Figure 36 SENSE Settling / Disabling Timing
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9.5 Electrical Characteristics Diagnosis
VS = 6 V to 18 V, TJ = -40 °C to +150 °C
Typical values: VS = 13.5 V, TJ = 25 °C
Typical resistive load connected to the output for testing (unless otherwise specified):
RL = 2.1 Ω

Table 19 Electrical Characteristics: Diagnosis - General
Parameter Symbol Values Unit Note or 

Test Condition
Number

Min. Typ. Max.
SENSE Saturation Current IIS(SAT) 4.4 – 15 mA 1)

VSIS = VS - VIS ≥ 2 V
See Figure 33

P_9.6.0.1

SENSE Leakage Current 
when Disabled

IIS(OFF) – 0.01 0.5 µA DEN = “low”
VIS = 0 V

P_9.6.0.2

SENSE Leakage Current 
when Enabled at TJ ≤ 85 °C

IIS(EN)_85 – 0.2 1 µA 1)

TJ ≤ 85 °C
DEN = “high”
IL = 0 A
See Figure 32

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

P_9.6.0.3

SENSE Leakage Current 
when Enabled at TJ = 150 °C

IIS(EN)_150 – 0.2 1 µA TJ = 150 °C
DEN = “high”
IL = 0 A
See Figure 32

P_9.6.0.4

SENSE Operative Range for 
kILIS Operation
(VS - VIS)

VSIS_k – 0.5 1 V 1)

VS = 6 V
IN = DEN = “high”
IL ≤ 2 * IL(NOM)

P_9.6.0.6

SENSE Operative Range for 
Open Load at OFF Diagnosis
 (VS - VIS)

VSIS_OL – 0.5 1 V 1)

VS = 6 V
IN = “low”
DEN = “high”

P_9.6.0.7

SENSE Operative Range for 
Fault Diagnosis
 (VS - VIS)

VSIS_F – 0.5 1 V 1)

VS = 6 V
IN = “low”
DEN = “high”
latch ≠ 0

P_9.6.0.8

Power Supply to IS Pin 
Clamping Voltage at 
TJ = -40 °C

VSIS(CLAMP)_-

40

33 36.5 42 V IIS = 1 mA
TJ = -40 °C
See Figure 16

P_9.6.0.9

Power Supply to IS Pin 
Clamping Voltage at 
TJ ≥ 25 °C

VSIS(CLAMP)_25 35 38 44 V 2)

IIS = 1 mA
TJ ≥ 25 °C
See Figure 16

2) Tested at TJ = 150°C.

P_9.6.0.10
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9.5.1 Electrical Characteristics Diagnosis

Table 20 Electrical Characteristics: Diagnosis
Parameter Symbol Values Unit Note or 

Test Condition
Number

Min. Typ. Max.
SENSE Fault Current IIS(FAULT) 4.4 5.5 10 mA – P_9.6.4.1

SENSE Open Load in OFF 
Current

IIS(OLOFF) 1.8 2.5 3.5 mA – P_9.6.4.2

SENSE Open Load in OFF 
Delay Time 

tIS(OLOFF)_D 70 185 300 µs VDS < VOL(OFF)
from IN falling 
edge to VIS = RSENSE 
* 0.9 * IIS(OLOFF),MIN
DEN = “high”

P_9.6.4.4

Open Load VDS Detection 
Threshold in OFF State

VDS(OLOFF) 1.3 1.8 2.3 V – P_9.6.4.5

SENSE Settling Time with 
Nominal Load Current 
Stable

tsIS(ON) – 5 40 µs IL = IL(NOM)
DEN from “low” to 
“high”

P_9.6.4.6

SENSE Disable Time tsIS(OFF) – 5 20 µs 1)

From DEN falling 
edge to IIS = IIS(OFF)
See Figure 36

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

P_9.6.4.8

SENSE Settling Time after 
Load Change

tsIS(LC) – 5 20 µs 1)

from IL = IL17 to 
IL = IL18 
See Figure 36

P_9.6.4.13
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9.6 Electrical Characteristics Diagnosis - Power Output Stages
VS = 6 V to 18 V, TJ = -40 °C to +150 °C
Typical values: VS = 13.5 V, TJ = 25 °C
Typical resistive load connected to the output for testing (unless otherwise specified):
RL = 2.1 Ω

9.6.1 Diagnosis Power Output Stage - 6 mΩ

Table 21 Electrical Characteristics: Diagnosis - 6 mΩ
Parameter Symbol Values Unit Note or 

Test Condition
Number

Min. Typ. Max.
Open Load Output Current 
at IIS = 4 µA

IL(OL)_4u 25 71 117 mA IIS = IIS(OL) = 4 µA P_9.7.12.1

Current Sense Ratio at 
IL = IL04

kILIS04 -65% 17700 +65% IL04 = 50 mA P_9.7.12.8

Current Sense Ratio at 
IL = IL06

kILIS06 -65% 17700 +65% IL06 = 150 mA P_9.7.12.10

Current Sense Ratio at 
IL = IL09

kILIS09 -55% 17700 +55% IL09 = 450 mA P_9.7.12.13

Current Sense Ratio at 
IL = IL12

kILIS12 -40% 17700 +40% IL12 = 1.5 A P_9.7.12.16

Current Sense Ratio at 
IL = IL15

kILIS15 -24% 17700 +24% IL15 = 4 A P_9.7.12.19

Current Sense Ratio at 
IL = IL17

kILIS17 -8% 17700 +8% IL17 = 7 A P_9.7.12.21

Current Sense Ratio at 
IL = IL18

kILIS18 -8% 17700 +8% IL18 = 10 A P_9.7.12.22

SENSE Current Derating 
with Low Current 
Calibration

ΔkILIS(OL) -30 0 +30 % 1)

IL(CAL) = IL06
IL(CAL)_H = IL09
IL(CAL)_L = IL04
TA(CAL) = 25 °C

P_9.7.12.27

SENSE Current Derating 
with Nominal Current 
Calibration

ΔkILIS(NOM) -4 0 +4 % 1)

IL(CAL) = IL17
IL(CAL)_H = IL18
IL(CAL)_L = IL15
TA(CAL) = 25 °C

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

P_9.7.12.29
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10 Application Information

Note: The following information is given as a hint 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.

10.1 Application setup

Figure 37 BTS7006-1EPP Application Diagram

Note: This is a very simplified example of an application circuit. The function must be verified in the real 
application.
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10.2 External Components

10.3 Further Application Information

• Please contact us for information regarding the Pin FMEA
• For further information you may contact http://www.infineon.com/

Table 22 Suggested Component values
Reference Value Purpose
RIN 4.7 kΩ Protection of the microcontroller during Overvoltage and Reverse Polarity

Necessary to switch OFF BTS7006-1EPP output during Loss of Ground

RDEN 4.7 kΩ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7006-1EPP output during Loss of Ground

RPD 47 kΩ Output polarization (pull-down)
Improves BTS7006-1EPP immunity to electromagnetic noise

ROL 1.5 kΩ Output polarization (pull-up)
Ensure polarization of BTS7006-1EPP output during Open Load in OFF 
diagnosis

COUT 10 nF Protection of BTS7006-1EPP output during ESD events and BCI

T1 BC 807 Switch the battery voltage for Open Load in OFF diagnosis

CVS 68 nF Filtering of voltage spikes on the battery line

DZ2 33 V Z-Diode Suppressor diode
Protection during Overvoltage and in case of Loss of Battery while driving 
an inductive load

RSENSE 1.2 kΩ SENSE resistor

RIS_PROT 4.7 kΩ Protection during Overvoltage, Reverse Polarity, Loss of Ground
Value to be tuned according to microcontroller specifications

DZ1 7 V Z-Diode Protection of microcontroller during Overvoltage

RA/D 4.7 kΩ Protection of microcontroller ADC input during Overvoltage, Reverse 
Polarity, Loss of Ground
Value to be tuned according to microcontroller specifications

CSENSE 220 pF Sense signal filtering
A time constant (RA/D + RIS_PROT) * CSENSE longer than 1 µs is recommended

RGND 47 Ω
(1/16 W)

Protection in case of Overvoltage and Loss of Battery while driving 
inductive loads
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11 Package Outlines

Figure 38 PG-TSDSO-14 (Thin (Slim) Dual Small Outline 14 pins) Package Outline

Figure 39 PG-TSDSO-14 (Thin (Slim) Dual Small Outline 14 pins) Package pads and stencil
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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).

Further information on packages
https://www.infineon.com/packages

https://www.infineon.com/packages
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12 Revision History

Table 23 BTS7006-1EPP - List of changes
Revision Changes
1.03, 2019-04-29 Chapter 1 updated ((inserted headline "Product Validation"), (Qualified in accordance 

with AEC Q100 grade 1 → Qualified for automotive applications. Product validation 
according to AEC-Q100 Grade 1.))
General: updated Product Name (High Current PROFET™ 12V → PROFET™+2 12V)
P_9.7.12.1 updated (Min./Typ./Max.: 60/-/102 mA → 25/71/117 mA)

1.02, 2019-02-05 Figure 9, Figure 10 updated
Page 1: updated (figure product)
Table 22 updated (punctuation)
Chapter 9.3, Chapter 9.3.1 updated (typo)
Page 1: updated (Package PG-TSDSO-14-22 → Package PG-TSDSO-14)
Figure 38 updated (PG-TSDSO-14-22 (Thin (Slim) Dual Small Outline 14 pins) Package 
Outline → PG-TSDSO-14 (Thin (Slim) Dual Small Outline 14 pins) Package Outline)
Figure 39 updated (PG-TSDSO-14-22 (Thin (Slim) Dual Small Outline 14 pins) Package pads 
and stencil → PG-TSDSO-14 (Thin (Slim) Dual Small Outline 14 pins) Package pads and 
stencil)
Table 1 updated (Parameter: Minimum Overvoltage protection (TJ = 25 °C) → Minimum 
Overvoltage protection (TJ ≥ 25 °C))
Table 1 updated (corrected typo in table Product Summary: IVS(OFF): 1 → 0.4 µA)
Table 1 updated (Symbol: IVS(OFF) → IVS(OFF)_85)
P_6.5.22.1 updated (Symbol: IVS(OFF) → IVS(OFF)_85)
P_6.5.22.2 updated (Symbol: IVS(OFF) → IVS(OFF)_150)

1.01, 2018-06-14 Page numbering corrected
Figure 1, Figure 29, Figure 37 updated

1.00, 2018-05-23 Data Sheet available
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