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Table1 Product Summary

Parameter Symbol Values
Minimum Operating voltage (at switch ON) Vsop) 4.1V
Minimum Operating voltage (cranking) Vsuv) 3.1V
Maximum Operating voltage Vs 28V
Minimum Overvoltage protection (7, 25 °C) VosicLamp)_25 35V
Maximum current in Sleep mode (T,< 85 °C) Iys(sLeep) 85 1uA
Maximum operative current lanpacTive) 10 mA
Maximum ON-state resistance (7,= 150 °C) Ros(on)_150 120 mQ
Nominal load current (Ta=85 °C) I (vom) 1A
Typical current sense ratio at /. =/ now) ks 670
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Table 2 Pin Definition

Pin Symbol Function
EP VS Supply Voltage
(exposed pad) Battery voltage
11 GND Ground
Signal ground
6,7,8,9 INNn Input Channeln

Digital signal to switch ON channel n (“high” active)

If not used: connect with a 10 kQ resistor either to GND pin or to module
ground

10 DEN Diagnostic Enable

Digital signal to enable device diagnosis (“high” active) and to clear the
protection counter of channel selected with DSEL pins

If not used: connect with a 10 kQ resistor either to GND pin or to module
ground

12 IS SENSE current output

Analog/digital signal for

diagnosis If not used: left open

4,5 DSELn Diagnosis Selection n

Digital signal to select one channel to perform ON and OFF state diagnosis
(“high” active)

If not used: connect with a 10 kQ resistor either to GND pin or to module

ground
3 n.c. Not connected, internally not bonded
1,2,13,14 |OUTn Outputn

Protected high-side power output channel n?
PCB EELW L IT A RENS A IR AE Mo
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Table3  Absolute Maximum Ratings?

T,=-40°C & +150°C; FREREHLMASE, EBRANIIM FRIEZEMRE)

Parameter Symbol Values Unit |[Noteor Number
Min. |Typ. |Max. Test Condition
Supply pins
Power Supply Voltage Vs -0.3 - 28 v - P_4.1.0.1
Load Dump Voltage Veat(Lp) - - 35 % suppressed P_4.1.0.3
Load Dump
acc. to
ISO16750-2
(2010).
Ri=2 Q
Supply Voltage for Short Circuit | Vgar(sc) 0 - 24 v Setupacc.to |P_4.1.0.25
Protection AEC-Q100-012
Reverse Polarity Voltage Veat(rew) - - 16 v t<2min P_4.1.0.5
Ta=+425°C
Setup as
described in
Chapter 10
Current through GND Pin lenp -50 - 50 mA |- P_4.1.09

Logic & control pins (Digital Input = DI)
DI = INn, DEN, DSEL

Current through DI Pin Iy -1 - 2 mA |2 P_4.1.0.14

Current through DI Pin Ioirev) -1 - 10 mA |2 P_4.1.0.36

Reverse Battery Condition t<2min

IS pin

Voltage at IS Pin Vis -15 |- Vs Vv ls=10 pA P_4.1.0.16

Current through IS Pin ls -25 - hsamym |[MA |- P_4.1.0.18
AX

Temperatures

Junction Temperature T, -40 - 150 °C - P_4.1.0.19

Storage Temperature Tsre -55 - 150 °C - P_4.1.0.20

ESD Susceptibility

ESD Susceptibility all Pins Vespmam) -2 - 2 kv HBM? P_4.1.0.21

(HBM)

Data Sheet 7 Rev. 1.11
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Table3  Absolute Maximum Ratings! (continued)

T,=-40°C & +150°C; FREREHLMASE, EBRANIIM FRIEZERE)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

ESD Susceptibility OUTn vs GND| Vespam ou |4 - 4 kv HBM? P_4.1.0.22

and VS connected (HBM) T

ESD Susceptibility all Pins Vesp(com) -500 |- 500 v CDM¥ P_4.1.0.23

(CDM)

ESD Susceptibility Corner Pins | Vespcpmy cr [-750 |- 750 v CDM? P_4.1.0.24

(CDM) N

(pins 1,7,8, 14)

1) REFEFNE - RIGIHERE,

2) RAADIFHIV, BT Latch-Up Mik: 5.5V

3) BREBANFE ESD, AfAIEE! “HBM”, FF& AEC Q100-002 #RiE,
4) BREBINEB ESD, FEEBREEY “CDM”, FFE& AEC Q100-011 R,

AR

1. UL FTFYRIIT 7T AFER KT 5 HE R LT o KRBT |EITELEXTRABE (EZ 1 T LIFATFE= 70
a1HAy Al Lo

2. BERHIRPIIEES TERILL IC TEEHEF AT KIES 1 TR B IE TN EE L] T IEE T IEEE,
RIPDIEET BN T IELEE EHIERIEMTIR 1T H
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4.2 %3 R AKEIEE - ThELE

4.2.1 IHZELR - 200 mQ

Table4  Absolute Maximum Ratings?

T,=-40°C ®| +150°C; FREBEHUMASE, EERANSIH (RIESEME)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Maximum Energy Dissipation | E,g - - 13.5 mJ |/ = 2% om) P_4.2.9.7
Single Pulse Tyo= 150 °C

Vs=28V
Maximum Energy Dissipation | Epg - - 5 mJ 1= nowm P_4.29.8
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Maximum Energy Dissipation | Exgreiay) - - 10 mJ  |/.=220 mA P_4.2.9.4
Repetitive Pulse - Relay Tyo= 85 °C

Vs=13.5V

2M cycles
Load Current I - - lowm |A - P_4293

AX

1) REZSEFNIE - BiRIHERE.

4.3 T{EEHE

Table 5 Functional Range - Supply Voltage and Temperature?

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Supply Voltage Range for | Vor 6 135 |18 v - P_4.3.0.1
Normal Operation
Lower Extended Supply Vs(ext.Low) 31 |- 6 Vv 23) P_4.3.0.2
Voltage Range for Operation (parameter
deviations possible)

Data Sheet 9 Rev. 1.11
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Table5 Functional Range - Supply Voltage and Temperature? (continued)
Parameter Symbol Values Unit |Noteor Number
Min. [Typ. |Max. Test Condition
Supply Voltage Range Vs (ext.cve) - - 31 |V Cuseno IS required P_4.3.0.7
reached after Overload when the
Protection activation Overload
leading to “Undervoltage on Protection is
Vs” condition triggered (see
Chapter 8.2) and

the observed
number of retries
is different from
what specified in

Chapter 8.3.1
Upper Extended Supply Vsiextup) 18 - 28 |V 3 P_4.3.0.3
Voltage Range for Operation (parameter

deviations possible)
Junction Temperature T, -40 - 150 |[°C - P_4.3.0.5

1) REIEFNE - BHigiteE.
2) SNREBE Vs R Vs(exr,cowp,min = 3-1 Vo SNSREBIE vs tEI0: VsextLowmin = 4.1 Vo
3) RIFTHEE(LD IR,

SERE: ELIEBER, IC KIEBREBIAHERIETT. BT EE BT L IR TS
EHY»

4.4 fraliiz]

AR WRFEHEEIRIE JEDEC JESD51 KR, AP THEEZ 1SS, 1515/5 www.jedec.org.

Table 6 Thermal Resistance®

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition

Thermal Characterization |Y¥ j1op - 2.2 3.6 Kw |2 P_4.4.0.1
Parameter Junction-Top
Thermal Resistance Risc - 16 2.6 KW |2 P_4.4.0.2
Junction-to-Case simulated at

exposed pad
Thermal Resistance R - 328 |- Kw |2 P_4.4.0.3
Junction-to-Ambient

1) RETEFNE - HIZITIEE,
2) 1R4E Jedec JESD51-2,-5,-7, TEEIFARRAI FR42s2p iR E; =5 (B + HE) #EH 21 MRFAE (2x70
um Cu. 2x35umCu) BY76.2x114.3x 1.5 mm iR E#H TR, EEAMNBRIT, BENEFIEETHNE

IS FLBEY 5B — 1N ANIREEA. RINETE T, =105°C. Poissipation =1 W FFTHITH.

Data Sheet 10 Rev. 1.11
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4.4.1 PCBIZE

70 um modeled (traces, cooling area)

1,5mm

70 um, 5% metalization*

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

Figure5 1sOp PCB Cross Section

70 um modeled (traces)

35 um, 90% metalization*

1,5mm

35 um, 90% metalization*

70 um, 5% metalization*

*: means percentual Cu metalization on each layer
PCB_2th_2s2p.emf

Figure6 2s2p PCB Cross Section

—t

JEDEC 1s0p / footprint
JEDEC 150p / 600mm* JEDEC 252p

| | |

PCB 1s0p + 600 mm? cooling PCB2s2p /1s0p footprint

—

PCB_sim _setup_TSDSO 14.emf

Figure7 PCB setup for thermal simulations

| I
1] -
|| -
= -
Solder Pads
Vias
PCB_2s2p_vias_TSDSO014.emf
Figure8 Thermalvias on PCB for 2s2p PCB setup
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iZBrfERe (DEN) 5IREMTHIIZBTEREEAMRIFEER, X DEN SIIEM Vv SBT R, Z2HEREAN (B
F9.2F THELIFHE) . ABEMUAYRBET N, 2WERA (SSIMEMASES) .

CHERE (DSEL) SIMNERMITIZHREE (B E 9.1.15)

DEN 3IRIM =" EI R 32 T =7EFR DSELn 5IHIEFRBERRIFDIFEE, BERUATRNGIMIBZLE
RS DEN BOAKE (B0 % 8.3 8B THEZIFE) o BWSIMBNAIMER SIS HIBIRERLEE

HE. &0 E11 THREZIFS.

5.3 B IEZES|

Vs=6VE| 18V, T,=-40°C & +150°C

HAME: Vs=13.5V, T,=25°C

N (D) Sl =IN, DEN

Table 7 Electrical Characteristics: Logic Pins - General

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Digital Input Voltage Voierh) 0.8 13 2 \% See Figure11land|P_5.4.0.1
Threshold Figure 12
Digital Input Clamping Voucoawey | - 7 - Vv b P_5.4.0.2
Voltage Io=1mA
See Figure 11 and
Figure 12
Digital Input Clamping VoicLampyy |65 7.5 8.5 \% Io=2 mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis Voigvs) - 025 |- v b P_5.4.0.4
See Figure 11 and
Figure 12
Digital Input Current Iy 2 10 25 HA V=2V P_5.4.0.5
(“high”) See Figure 11 and
Figure 12
Digital Input Current Ioiy 2 10 25 HA V=08V P_5.4.0.6
(“low™) See Figure 11 and
Figure 12
1) REFEFMA - HiIgIHEE,
Data Sheet 14 Rev. 1.11
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. Power-up
Unsupplied
Vs> Vsiop)
IN =, low*
IN = ,high® &DEN = ,low*
Sleep
IN = ”low“ IN = ,,'OW“ &
&DEN =, low* DEN = ,high*
A 4 _ hiha
IN = ,high
—> - <
Active 5| Stand-by
- IN =, low*
DEN = ,high & DEN = , high®
DEN=,low"
PowerSupply_OpMode_PROFET.emf
Figure 13 Operation Mode State Diagram
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Table 8 Device function in relation to operation modes and Vsvoltage
Operative Mode | Function Vsin undervoltage Vsnot in undervoltage
Sleep Channels OFF OFF
Diagnosis OFF OFF
Active Channels OFF available
Diagnosis OFF available in OFF and ON states
Stand-by Channels OFF OFF
Diagnosis OFF available in OFF state
6.1.1  KRLEH

FUERE T, [BHBAKRLE (KBERERMEIVSSIH) , BAEBBRERTFRERE,

6.1.2 il

HEBBE (v) MEISEGLEN, #ALBRES, BREERH LA, HESTR/NIERE Veor)>
FIERER LB ES B 1L

6.1.3 KREEET

HFFBEEFHASIHE (INn. DEN. DSEL) HBUERBFEY, J[ELTFARRER. 2 BTS7200-4EPA

RFRERIETURY, PREMILIEESIRA, HERRED (BUS hsser) o S0 TFARERERIR,

BRTRITRFIPIE, (NHSBRIPBUER, S[EAEHFNAKERN (158 = 0, B0 F 8.3.1
THREZIFHE) -

6.1.4 FHER

 DEN 5|HIE N SR BN IHEMUAREF N, SHELTFHIER. BELTFXARS, &
WITRMTRES T AEFFRIZH, BIBHF IR, IS S|IHIRTEELE I FEER fspaun A FFFERETR
ls(oLorr) KE. EFVUENT, 2[/FEUEFEBRRIE N,

6.1.5 JETNIRI

JEGHIETUE BTS7200-4EPA MIEE TEER . —E—PMRASIBINE ASERT, [EMSIFNESD
B, I EFEERRA lowacrve IEE (£ GND SIRIMTIE, FR VS S EREIFEAFER) o I
T R EFRIPERERUER. WA LUHITIZH,

Data Sheet 16 Rev. 1.11
2024-07-29



o _.
BTS7200-4EPA Infineon
PROFET™ +2 12V

FEIR

6.2 Vs R[E

E Vsory M Vsuy 208, RIENSIHML, WRBETE EEDERT) HEHBBEERETFRESRE
Vs, TIAREBZIER X AL @ E,

—BHEBBE Vs 5T ITEBRE Vsorn, HMBASIHEUAN SBENBERHEIFR. EBERBER
BY 18] toeLaviuy) s UREBRHERESGS|ER (B8 AEC-Q100-012) , BI{RiP284, 0B 14 Fiko

NRBALTHRRIRT, BE—TMRANBEURNSTSEF”, W Vs > Venfd, HNNEESE, THEFH

toeLav(uv)o

A

Vs \
Vsop) —¢
Vsihvs)
v
Vsuv)
t
Channel

activation signal 4

A 4

A
Vour
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Figure14 Vsundervoltage behavior
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FEIR

6.3 R SIS

Vs=6VE] 18V, T,=-40°C & +150°C
HAME: Vs=13.5V, T,=25°C
AR A2 HB A A EES Y (BRIESIMGER)

R=17.8 Q

Table9 Electrical Characteristics: Power Supply - General

Parameter Symbol Values Unit | Noteor Number
Min. |Typ. |Max. Test Condition

VS pin
Power Supply Undervoltage | Vg, 1.8 23 31 v Vsdecreasing P_6.4.0.1
Shutdown IN = “high”

From Vps<0.5V to

Vos=Vs

See Figure 14
Power Supply Minimum Vsiop) 2.0 3.0 4.1 v Vsincreasing P_6.4.0.3
Operating Voltage IN = “high”

From Vps= Vsto

Vos<0.5V

See Figure 14
Power Supply Undervoltage | Vs - 0.7 - Vv b P_6.4.0.6
Shutdown Hysteresis Vsior)~ Vsuy)

See Figure 14
Power Supply Undervoltage | tpg ayy | 2-5 5 7.5 ms | dVs/dt<0.5V/ps P_6.4.0.7
Recovery Time Vs=-1V

See Figure 14
Breakdown Voltage Vs(rev) 16 - 30 Vv b P_6.4.0.9
between GND and VS Pins lonp(rev)= 7 MA
in Reverse Battery T,=150°C

1) REFEFNIR - RIKITIEE.

Data Sheet 18 Rev. 1.11
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FEIR

6.4 BRI - T RSE

Vs=6VE| 18V, T,=-40°C &l +150°C
HAME: Vs=13.5V, T,=25°C

MR F A2 HRAPAM A EEED M (FRIEZIMNIRA)
R=7.80Q

6.4.1 BTS7200-4EPA

Table 10 Electrical Characteristics: Power Supply BTS7200-4EPA

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Power Supply Current lys(sLeep) 85 | - 001 |1 uA |V P_6.5.15.1
Consumption in Sleep Mode Vs=18V
with Loads at T, =85 °C Vour=0V

IN=DEN = “low”

7,=85°C
Power Supply Current Iys(sLeep) 150 |~ 1 50 HA Vs=18V P_6.5.15.2
Consumption in Sleep Mode Vour=0V
with Loads at T, =150 °C IN=DEN = “low”

T,=150°C
Operating Currentin Active | lgypactve) |~ 4 10 mA  |Vs=18V P_6.5.15.3
Mode (all Channels ON) IN = DEN = “high”
Operating Currentin Stand- | Igyp(stay) - 1.7 2.5 mA | Vs=18V P_6.5.15.5
by Mode IN = “low”

DEN = “high”

1) REFEFNIR - RIKITIEE.
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LHASIBAXRKHARMERY, BE Vour BEMBAILT, RAGHAFHITESRSIRIER. N 7T HLIEEH
RS EmiF, RA7TEEHUNG. HUSHRHIGEEEE, H18 Vos = Vs B 17 R TH
ITHELS B, FHNILEMRIP E 6.1 ZE D5 EHFr B TIER PRI,
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Channel

1

VS Vos
7N | Vssiciawe) ‘|ﬁ Vos(cLame)
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]_ 2 v I
n—>
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SZ VouTn
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2
PowerStage_Clamp_INTDIO.emf
Figure 17 Output Clamp concept
TRV S BEGOTFE R, ETE BTS7T200-4EPA #3588, BEEITBE AT (7.1):
V-V R; -1
E = ViscLame) [ S _ Y DS(CLAMP) ln(l _ L' L ) ¥ ILi| L (7.1)
R -V R

L S DS(CLAMP) L
RAREE, UMELTEBRMIRABRR, ZRTHRIZITRE,
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Figure 18 Output Voltage Limitation activation during diagnosis

7.3 SRR

731 FREBRTAH

2 Vour> Vs BY, BB v MATHERBHRAE (BRE19) . XFFEHRTAER.
MRBELTXARS, BRREEZINE, =ESENE, AESHRBREEREAS. XAERSE
REZEMABERTAMXF. NRBELTF ON KE, WETUFHER Roswy BIEHKHIIERFERRS
Roson FHIIERIZITHEE,
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Figure 19 Inverse Current Circuitry
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Figure 20 InverseON - Channel behavior in case of applied Inverse Current
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7.4 ThER L B S

Vs=6VE| 18V, T,=-40°C & +150°C
HAME: Vs=13.5V, T,=25°C
X R A2 HB A M A EES M. FRIESIMRER):

R=17.8 Q

Table11 Electrical Characteristics: Power Stages - General

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Voltages
Drain to Source Clamping | Visciavp)_40 |33 36.5 42 \Y IL=5mA P_7.4.0.1
Voltage at T,=-40°C T,=-40°C

See Figure 17
Drain to Source Clamping | Vpsciavp) 25 |35 38 44 \Y b P_7.4.0.2
Voltageat T,=225°C IL=5mA

T,=25°C

See Figure 17

1) MERE T, =150°C,

7.4.1 BSYFIEINEL: - PROFET™

Table 12 Electrical Characteristics: Power Stages - PROFET™

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Timings

Switch-ON Delay tonELAY) 10 35 60 s Vs=13.5V P_7.4.1.1

Vour=10% Vs
See Figure 16
Switch-OFF Delay torrpeLay | 10 25 50 us  |Vs=13.5V P_7.4.12
Vour =90% Vs
See Figure 16
Switch-ON Time ton 30 60 110  |ps |Vs=13.5V P_7.4.1.3
Vour =90% Vs
See Figure 16
Switch-OFF Time tore 15 50 100 us Vs=13.5V P_7.4.1.4
Vour=10% Vs
See Figure 16

Switch-ON/OFF Matching | Atsw -20 20 60 ys Vs=13.5V P_7.4.15
ton ™ torr
Data Sheet 26 Rev. 1.11
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Table 12 Electrical Characteristics: Power Stages - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.3 0.6 0.9 V/us [Vs=13.5V P_7.4.16
Vour=30% to 70%
of Vs
See Figure 16
Switch-OFF Slew Rate -(dV/dt)orr |0.3 0.6 0.9 V/us [Vs=13.5V P_7.4.1.7
Vour=70% to 30%
of Vs
See Figure 16
Slew Rate Matching A(dV/dt)sw |-0.15 |0 0.15 V/us |Vs=13.5V P_7.4.18
(dV/dt)on- (dV/dt)ore
Voltages
Output Voltage Drop Vosisio) 2 7 18 mv | P_7.4.1.9
Limitation at Small Load DEN = “high”
Currents channel selected
with DSEL pins
I.=1loy=20 mA
See Figure 18

1) RESEFWRK, HIRHEE,

7.5 SR - ThEREHER
Vs=6VE] 18V, T,=-40°C & +150°C
HRE: Vs=13.5V, T,=25°C

MR F M2 HRBPAM A EEED M (FRIEZIMNIRA)
R=7.80Q

7.5.1 ThEHHZ - 200 mQ

Table 13 Electrical Characteristics: Power Stages - 200 mQ

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Output characteristics
ON-State Resistance at Rosony2s |- 665 |- mQ | P_7.59.1
T,=25°C T,=25°C
ON-State Resistance at Rosion) 150 |~ - 120 mQ | T,=150°C P_7.5.9.2
T,=150°C LL=1A
Cranking K Vs=3.1V
/|_ =04A
Data Sheet 27 Rev. 1.11
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Table 13 Electrical Characteristics: Power Stages - 200 mQ (continued)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
ON-State Resistance in Rosinv.2s |- 735 |- mQ | P_7.5.9.4
Inverse Currentat 7,=25°C T,=25°C
Vs=13.5V I,
=-1A
DEN = “low”
See Figure 19
ON-State Resistance in Rosunv_ 150 |~ - 150 mQ |T,= 150 °C P_7.5.9.5
Inverse Current at T,= 150 °C Vs=13.5V/,
=-1A
DEN = “low”
See Figure 19
Nominal Load Current per |/ yom - 1 - A b P_7.5.9.8
Channel (all Channels Ta=85°C
Active) T,<150°C
Output Leakage Currentat |/ s g5 - 001 |05 pbA |V P_7.5.9.9
T,=85°C Vour=0V
Vin="“low”
Ta<85°C
Output Leakage Current at I (oFF)_150 - 1.2 4 pA Vour=0V P_7.5.9.10
T,=150°C V= “low”
Ta=150°C
Inverse Current Capability |/, - 1 - A b P_7.5.9.11
Vs<Vour
IN = “high”
See Figure 19
Voltage Slope
Passive Slew Rate (e.g. for  ||dVour/dt| |- - 10 Vius | P_7.5.9.12
Half Bridge Configuration) Vs=13.5V
See Figure 21
Voltages
Drain Source Diode Voltage | |Vpspiopg| |- 650 700 mV  |/.=-190 mA P_7.5.9.13
T,=150°C
Switching Energy
Switch-ON Energy Eon - 017 |- mJ | P_7.5.9.14
Vs=18V
See Figure 16
Switch-OFF Energy Eos - 019 |- mJ |? P_7.5.9.15
Vs=18V

See Figure 16

1) BREIEFNR, BRIRITEE.
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Figure24 Overload Current Thresholds variation with Vps
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8.3 A EFEIRE RPN IZ BT &

EARAFRIPNGEINES (DRI LRI

v REMBEEXA, RERITRES®RE

v MNRZRIMBENISEECE, WIS SIHSREER lseun (B F 9228 TREZIFE)
NRFIERIPHEIERERE | 14 FFIRRERFM4, WEEAUBXAB. i, ZEME—TRER
ERITHR (BMEE—) , USKREMESHIENAREME,

Table 14 Protection “Restart” Condition

Fault condition Switch OFF event “Restart” Condition

Overtemperature T2 T yiags) OF (T~ Tyiper) = Tyon) Ty<Tynes)@nd (T, - Tyrep) < Tyown)
(including hysteresis)

Overload Iz 1oy I.<50 mA
T, within Tyass) and Typw) ranges
(including hysteresis)

8.3.1 BERREg

3 IN BEIASERETH, MMNBEFR. MRLERE, HNEEEXA. REFHEHRIFVIHIRY
“BR"FMH, BEARATER BERR14)

TEXHAZHE, AFBEER nrervicy Ko B trerey B EG, WMMRBASIEUNFSEFE”, BERFBR
FIFF neerevnny R PARBRXHA (“BRE"EHD) o TE neerveg NESRER"EHE, ®BEBITFN OFF,
FERBRASIR IN B NRBETFHFEET taawer RIBTE, URERIBEESF (TTHEEMER”
BYiE) HRAERIHEEEE U R IAME,.

FotRSEEMER"EA, MRMABUATEF”, WEERSRXARS, K toewavc 11,
—BRNSIHBREMUNRET”, IHEAMEFMFBITS. WREBASIEFRIREFTHREKT
toravicn), WIAEBERB IS EMEIRIME, MTRIFE T —RBERUEIHETT nrervicn BB
EREREIME 20 CRIEE) . B 27 (HFE-RBASIRBENSEFT) « B28 (RFE-PwMITH
REE) -
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8.6 RIFESIE

Vs=6VE| 18V, T,=-40°C &l +150°C
HAME: Vs=13.5V, T,=25°C
WX F A2 HE A M A EEEEE, FRIESIMRER):

RL: 7.8Q

Table 15 Electrical Characteristics: Protection - General

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Thermal Shutdown Tynes) 150 [175  |200 |°Cc | P_8.6.0.1
Temperature (Absolute) See Figure 22
Thermal Shutdown Tivspes) |- 30 - K 3 P_8.6.0.2
Hysteresis (Absolute) See Figure 22
Thermal Shutdown Tiow) - 80 - K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 23
Power Supply Clamping Vs(cLamp) 40 |33 36.5 42 v Ilvs=5 mA P_8.6.0.6
Voltage at T,=-40 °C T,=-40°C

See Figure 17
Power Supply Clamping VscLamp) 25 |35 38 44 v 2 P_8.6.0.7
Voltage at T, 225 °C lvs=5 mA

T,225°C

See Figure 17
Power Supply Voltage Vsis) 20.5 22.5 24.5 v 3 P_8.6.0.8
Threshold for Overcurrent Setup acc. to AEC-
Threshold Reduction in case Q100-012
of Short Circuit

1) {XTHEETR.

2) {N1E T,=150°C BFM,

3) FEFEFM - BIGIHEE.

8.6.1 RIFEBS451%E - PROFET™

Table 16 Electrical Characteristics: Protection - PROFET™

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Automatic Retries in Case of | Nperpycr) | - 5 - b P_86.1.1
Fault after a Counter Reset See Figure 27 and

Figure 28
Automatic Retries in Case of | Ngerryn) - 1 - b P_8.6.1.3
Fault after the First tretry See Figure 27 and
Activation Figure 28
Maximum “Retry” Cycles  |Ngerpyicre) |- 2 - b P_8.6.1.4
allowed before Channel See Figure 27 and
Latch OFF Figure 28
Data Sheet 38 Rev. 1.11
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Table 16 Electrical Characteristics: Protection - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Auto Retry Time after Fault |tgergy 40 70 100 ms b P_8.6.1.5
Condition See Figure 27 and

Figure 28
Counter Reset Delay Time  |tpgavcr) | 40 70 100 [ms |V P_8.6.1.6
after Fault Condition See Figure 27 and

Figure 28
Minimum DEN Pulse toenicr) 50 100 [150 |ps |? P_8.6.1.7
Duration for Counter Reset See Figure 30

1) RN
2) REFEFMIL - BIGIHIEE.
8.7 RIFEESFHY - IRBUHEK

Vs=6VE| 18V, T,=-40°C &l +150°C
HAE: Vs=13.5V, T,=25°C

ML AR AT PRI A RER I, (FRIFXIMAER):
RL: 7.8Q

8.7.1 RIPTHE R HL - 200 mQ

Table 17 Electrical Characteristics: Protection - 200 mQ

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection Current |/, o) 40 |9 10 12 A b P_8.79.1

at TJ =-40 °C TJ: -40 °C
d//dt=0.05A/us
see Figure 24 and

Figure 25
Overload Detection Current |/ oy 25  |8.7 10 115 |A 2 P_8.7.9.7
atT7,=25°C T,=25°C

d//dt=0.05A/us
see Figure 24 and

Figure 25
Overload Detection Current |/ oy 150 | 7-3 8.6 10 A 2 P_8.7.9.8
at7,=150°C T,=150°C

d//dt=0.05A/us
see Figure 24 and
Figure 25
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Table 17 Electrical Characteristics: Protection - 200 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection Current |/ gy - 6 - A 2 P_8.7.9.5
at High Vos d//dt=0.05A/us
see Figure 24
Overload Detection Current |l oy 45 |- 6 - A 2 P_8.7.9.6
Jump Start Condition Vs> Vsys)
d//dt=0.05A/us
see Figure 26

1) {IHEEMIo
2) RETEFNR - BIRIHERE,
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HFIZ2ETERY, BTS7200-4EPA 7E5IM] IS RRMHAFMRINESHAES, XEESEEWMTN SENSE

HE N lso SNRZRIZHT (DEN SIBIEGINRBT") , 1S 5IHRTASHES.

SNREEAEMREEIZHT, NATTE 1S 5IHIFIE R 2 BLEIEAMEEPE Rsenseo Rsense BT 820 Q
(3 400 Q , HEBiM EEERREMPRIEFRIFE) , LIREGIRIRRERERPHNINERIGKL, HEER

Rsense = 1.2 kQo

BT IS 51 vs HEBZ B R FERNERERE, MREMSHBRRNERER, WA IS 51#HE

R R ELAME BRI BB AR

20 B 31 FABER T RIF S,

VS

|
\
Channel 0

T

- ouT3

4
Overtemperature E} ouT2
] OouT1

i ouTo

— T Tr— R
DEN @lh/ kus | [T
DSELn [ e |

»  MUx /
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+@lﬂsrrnum = Vbs(oLoF)

»  MUX ;’
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»
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Figure31 Diagnosis block diagram
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YLt
9.1 BEiA

R 18 1R M7 BTS7200-4EPARIFIER T, 1S 51 ERVSERES,
Table 18 SENSE Signal, Function of Application Condition

Application Condition Input DEN level |Vour Diagnostic Output
level

Normal operation “low” “high” ~GND Z

lsEauim if counter>0
Short circuit to GND ~GND Z

lisaulm if counter >0
Overtemperature Y4 IIS(FAULT)
Short circuit to Vs Vs lis(oLorr)

(hsieaum if counter > 0)
Open Load < Vs- Vps(oLor) z

> Vs-Vosororry | hisoLorr)

(in both cases lisgau if

counter>0)
Inverse current ~Viw=Vour>Vs | lisioLorr)

(hsaum if counter > 0)
Normal operation “high” ~ Vs hs=1/kys
Overcurrent <\Vs /IS(FAULT)
Short circuit to GND ~GND hsEauLT)
Overtemperature Z hs(eauL)
Short circuit to Vs Vs hs<IL/ ks
Open Load ~Vsy lis=hsen)
Under load (e.g. Output Voltage ~ V) hseny<!is <Tunom / Kis
Limitation condition)
Inverse current ~Vi=Vour> Vs [ his=1isen
All conditions n.a. “low” n.a. Z
1) ESMY EhiesrE,
2) HHERBIVNTF I 000
3) HHERBIKT lovo
9.1.1  SENSEfSSHER

YN DEN ENI RSB, NIERA DSEL 5|H/S A2 BATIEEIER SENSE, & 19 AHEER.

Table 19 Diagnostic Truth Table

DEN DSELO DSEL1 IS

“low” not relevant don’t care z

“high” “low” “low” SENSE output 0

“high” “high” “low” SENSE output 1

“high” “low” “high” SENSE output 2

“high” “high” “high” SENSE output 3
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YLt
9.2 ON RS TiZHR

YHRE TR, SIS MSRBSARBRELLHIMBER (b kus=1/1s) :
=R, FH B Vos < Vosolorn

v IZBEAISET R ERERY

v REWE (WNE8IEMAR) HZANKERER (B F9.228 THESIFE)

QEFHIERE Z RIRHIERFRR, 1S 5151 LRI hsrauno

9.2.1 EARARI (kius)

KM ERRBERUR T REM AR /s B8/ EREMIEIN, EEXEBMEIR lssno WNRMAH
RENEHFAR (LEL0A) , MEERAKCMER Isey (ZH. PWBERAN) o %FM4WN B 33 Fim.
EEARIBARRY ks £, MALNERHEE™ZMITH,

ENAE 1S 5IBIAN MCU BY ADC BN BIZ iB)E R SMERFE A IR 2, LUBIMESSURMIIRSS (BINFERIE
B EZRVER/NET{E] Lps) o

kus REVIEEREZ R T RE. HEBENHFIETIZXM, TMENERXIEAN, IUERE
M= RERYBR(ERR

v EEFIRRIFLNIAERE, 7Rl FRERHE X BREIAER (o) o

o ME 1S SIBIXTAYEERFHITE kus (ks @ ean)
o TEM lieay L B hieay n BIBBTASEEIN, ks FTF kius @ lucay, PRIBETE X Akus
RERS kus FFREERE 32 21T E, H AkusFERE

Figure 32 Akscalculation formulas

ks @1 kis@lI
Mygysprax = 100- MAX( wis@lccay L o Fis@licar) n 1)

k!LI’.\‘@IL(CAL kI'LI'\@IL(CAL

ks @1 kipis@I
AkjLismiv = IOO-MIN( nisTieant  y Hus®iican 1)

leIS'@]L(CAL ' kILlS'@[LlCAL

B@&F_‘ZE TA CAL) =25°C E—_l-l_'?j_-o 73%& Dks EH%}‘}\ IL CAL)_L :tIJ IL CAL)_H E’Jmnf;/#%*ﬂ EEu/)lL/T*%O
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lisiou) /
hs(En -
IoL) i

-

an

Diagnosis_OLON.emf

Figure 33 Current Sense Ratio in Open Load at ON condition

9.2.2 BRI (hsraun)

—BRERIPENS, MNEMRSHERZERNRERITEENE (B FL 83 FEELFHE) , HDENE

IR “EBY B2 L MA@ EHRIEPE, 51 ISIREEM Israun. BIREHIMLLLT 3 F#iER:

v IREERTABRRKEBEBRERNT “Nrerricr + Nretrvcrg * Nreeven”> NWIEBBER/G, RHFE
£EBTIBI AT tisavi) o BYEB R seann, 2 hs = I/kus (SNE 34 FR) o« E—NEIXERARN (ERTES
trery IB1THY) , ERIGEIBIEIZHTETE SRR fsraun.

v WNRIBEN ON, BEBREZFT nrerrvicr) + Nrerrvicrg * Nrerrvinn” s WIREERTR liseav, BEIA
IR E AL (GBI toeaven) BB EIEASKEID DEN SRR A, 4056 8.3.1 E Fik)

o RBEXH, BASITHESEAKEN, WEREEEEIZEIISERIIRAETR Iseuno

1

I A
ILiov)

~ Y

~ Y

A
Internal |

counter
tis(FAULT) D
Z

v

~

DEN T
Lis(FauLT) /
hs \ I/ ks \ ' \

t
Diagnosis_PROFET_IISFAULT_load.emf

~ Y

Y

»
>

Figure 34  Iisraum at Load Switching
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35 5 SENSE 155817 ARINE B 28 FFEARBIcHERIAF, [EIFS B 36 2R T Is =1/ kuss hssan
IIS(FAULT) ZI‘EJE,\J*I.?RO

M | | | [ |
Lo t
Short circuit
to ground I I >
t
NRETRY(CYC)
"retry" cycle
NRETRY(CR) NRETRY(NT) n
, ‘ (CR RETRY(NT) RETRY(NT)
| A
tRETRY treTRY toeLavicR) t
A
Internal I 1 i N N N " " n ) 0 |
counter RETRY(CR) RETRY(CR) + MRETRY(NT) Remry(cR) + (NReTRY(CYQ ~ NRETRY(NT)
t
DEN T I
lis(FauLT) hs(rauLT) i t

Diagnosis_PROFET_IISFAUL T.emf

Figure 35 SENSE behavior in Fault condition

Iis A
Lssammax— —m — —m — — — — — — -
l1s(saT)
hs(FAULT,max = = =— — — — — —_—_——— - —_——— v
Ls(rauL
| I
|
hs(saT),min = 1 _ J | J
hseauL T),min 7 T
|
k |
I/ Kius |
|
|
)2 ' -
) >
ILow) I

Diagnosis_PROFET_IISFAUL T_IISSAT.emf

Figure36 SENSE behavior - overview

9.3 OFF RAETI12H

HBEATRHAPRE, BTST200-4EPA it BBEHFMAEL EEMEHTTILR, BT HBELLIRES, &
Bttt (FHRIBEMAYHRE ERIFRRR) , ARNARES BRI HXTEIRER, MR
SHRENZISESE (REHSRSNESEMETR, W% 9.2.2 F k) , BEXHN, 8RN
BIEIZHIEY, 1S ERI_EERA hseauno
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9.3.1 FrE& A F B (hsiororr)

7£ OFF IRK&T, 3 DEN 5|BNEE N “EHRF H EFMH DSEL 5IMLEF@EER, Vs BESHERE
VosoLorr) FEITEL IR SNR A BIEIEEE BT EBMFTER, W Vos ~ Vs, B, Vos> Vosororro HIZHTH
#E R Vos < Vosoorn B 5 1S SRR Isoworno B 37 BRT hisororn A hsavn 5 Vos ZIBIBIX Fo

MEXBRAES, Bt, BEAUXKD AT XEAIRESH 61 8 B BFERTS.

s A

lis(FauLm)

hs(oLoFp)

A 4

Vos(oLorr) Vos

Figure 37 Isin OFF State

BEXHAAS TRFARBRCN, FEERNSIB TG ZEFE tsowr_o BIE], 1S 51 EABERIRIE
HRVIRES, XERRYEl EEHITERLLIRERAVIEIL, B 38 BRI AF R, A BN F,

A
IN
A £
DEN
tisioLoFF)_D t
A < >
Vour ~ Vs
Vbs(oLoFr) kY
Y :
\ Load
N connected
t
IIS A
lis(oLoFF)
lisop
t
Diagnosis_PROFET_OLOFF_time.emf

Figure 38 Open Load in OFF Timings - load disconnected
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9.4 SENSE B¢

39 41 T 7R SENSE 1K E tason T2 tusorr HAIBIAYES (8] (BIFEAHEHTHNER) - AFE
AEERREZE (BITE ton ZA)) TABILIEMEIES, B, tispine = tasion * tone

OFF ON OFF

\ 4

i

—

tais e tasorry tsison tsis (0 Fr
4+ P Tsis (D1AG) ‘I
ls
S,

Diagnose_PROFET_SENSE_timings.emf

t'

Figure39 SENSE Settling / Disabling Timing
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tsis(on) sLc 5IS(ON), LsisiLc) sie t
A 7:—
s \

t

\4

\

Diagnose_PROFET_SENSE_timings_SLC.emf

Figure 40 SENSE Timing with Small Load Current
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Figure 41 SENSE Settling Timing - Channel Change
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9.5 L ETB SN

Vs=6VE| 18V, T,=-40°C & +150°C
HAME: Vs=13.5V, T,=25°C
X R A 2B A M A EEZEE M. BRIESIMKRER):

R=17.8 (0]

Table 20 Electrical Characteristics: Diagnosis - General

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Saturation Current /g 4.4 - 15 mA |V P_9.6.0.13
Vs=8Vto 18V
Rsense=1.2 kQ
See Figure 36
SENSE Saturation Current | /igsan 4.1 - 15 mA | P_9.6.0.14
Vs=6Vto 18V
Rsense= 1.2 kQ
See Figure 36
SENSE Leakage Current hs(orm) - 0.01 0.5 HA DEN = “low” P_9.6.0.2
when Disabled I 21 (nowm)
Vis=0V
SENSE Leakage Current |/ gs - 0.2 1 A | Y P_9.6.0.3
when Enabled at T,=85°C T,=85°C
DEN = “high”
IL=0A
See Figure 33
SENSE Leakage Current his(en)_150 - 0.2 1 HA T,=150°C P_9.6.0.4
when Enabled at T,=150 °C DEN =“high”
IL=0A
See Figure 33
Saturation Voltage inkus | Vgs - 0.5 1 v b P_9.6.0.6
Operation Vs=6V
(Vs - Vis) IN =DEN = “high”
I =1.2" I nom
Saturation Voltage in Open | Vg5 o - 0.5 1 \Y b P_9.6.0.7
Load at OFF Diagnosis Vs=6V
(Vs- Vis) IN =“low”
DEN = “high”
Saturation Voltage in Fault | Vg ¢ - 0.5 1 % b P_9.6.0.8
Diagnosis Vs=6V
(Vs- Vis) IN = “low”
DEN = “high”
counter>0
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Table 20 Electrical Characteristics: Diagnosis - General (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Power Supply to IS Pin Vsisiciamp)_- |33 36.5 42 \% hs=1mA P_9.6.0.9
Clamping Voltage at 2 T,=-40°C
T,=-40°C See Figure 17
Power Supply to IS Pin VaisicLamp)_2s | 35 38 44 v 2 P_9.6.0.10
Clamping Voltage at hs=1mA
T,=25°C T,=25°C
See Figure 17

1) REIEFNE - HIRIHERE,

2) MRE T,=150°Co

9.5.1 TR SKE - PROFET™

Table 21 Electrical Characteristics: Diagnosis - PROFET™

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Fault Current hseauL) 4.4 5.5 10 mA | SeeFigure36and|P_9.6.1.1
Figure 37
SENSE Open Load in OFF | /i5010r) 1.9 25 35 mA | See Figure36and|P_9.6.1.2
Current Figure 37
SENSE Delay Time at tiseaun o |- 500 |- us | P_9.6.13
Channel Switch ON after See Figure 34
Last Fault Condition
SENSE Open Load in OFF | tgoi0r. 0 |30 70 120 us | Yos<Vovorm P_9.6.1.4
Delay Time from IN falling
edgeto s=
IS(OLOFF),MIN *0.9
DEN = “high”
counter=0

See Figure 38

Open Load Vps Detection Vbs(oLorr) 13 1.8 2.3 v See Figure 37 P_9.6.1.5
Threshold in OFF State

SENSE Settling Time with | tyson) - 5 20 us | 1= fyean P_9.6.1.6
Nominal Load Current from DEN rising
Stable edgetois=1/

(kILIS,MAX@ l)*0.9
See Figure 39
SENSE Settling Time with |tyson sic |- - 60 us |V P_9.6.1.13
Small Load Current Stable I =1 can o

from DEN rising
edgetols=1./
(Kiismax @ 1) * 0.9
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Table 21 Electrical Characteristics: Diagnosis - PROFET™ (continued)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

SENSE Disable Time tasiorn) - 5 20 us [V P_9.6.1.8

From DEN falling
edge to /is= lis(or)
See Figure 39

SENSE Settling Time after | ty5.¢) - 5 20 pus | Y P_9.6.1.9
Load Change from I =1 cay L to

=l cay) (see

AKiusivom)

See Figure 39
SENSE Settling Time after | tysuc sic |- 250  |400 |ps |Y P_9.6.1.14
Load Change with Small DEN = “high”
Load Current from Load Change

tols=1./ (kILIS@ /L)
from I cay to
I (caL) oL

SENSE Settling Time after | tygcq - 5 20 us |V P_9.6.1.10
Channel Change Start channel:
=1 cny

End channel:

=1 ey L
(see AkILIS(NOM))

See Figure 41

SENSE Settling Time after  |tysco sic |- - 60 us |V P_9.6.1.15
Channel Change with Small DEN = “high”
Load Current from DSEL toggling

tols=1. /

(Kisn @ 1) * 1.1
Start channel:

=1 cay
End Channel:
I =1cay oL
(see Ak svom) and
ILIS(OL)
1) RESEFNIE - HIRIHEE,
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9.6 IZETERSE - ThERmHE

Vs=6VE| 18V, T,=-40°C &l +150°C
HAME: Vs=13.5V, T,=25°C

M4 2 MBI B M A EEETRH, (FRIESIMTEA):
R=7.80Q

9.6.1 HRThERB LR - 200 mQ

Table22 Electrical Characteristics: Diagnosis - 200 mQ

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Open Load Output Current |/, o) 4, 1 2 4 mA | hs=lisior) =4 A P_9.7.9.1
aths=4 pA See Figure 33
Current Sense Ratio at KiLisol -25.0% | 665 +25.0% lo1=10 mA P_9.7.9.5
I =hg
Current Sense Ratio at Kiisoz -24.0% | 665 +24.0% l2=20 mA P_9.7.9.6
I =l
Current Sense Ratio at KiLisoa -22.5% | 665 +22.5% l.oa=50 mA P_9.7.9.8
IL= o4
Current Sense Ratio at KLisos -11.0% | 665 +11.0% los=250 mA P_9.7.9.12
I =l
Current Sense Ratio at KiLisoo -8.5% | 665 +8.5% lLos=450 mA P_9.7.9.13
I =g
Current Sense Ratio at Kiisia -6.0% (670 +6.0% hu=1A P_9.7.9.15
I=hy
Current Sense Ratio at Kiisis -5.0% [670 +5.0% liz=2A P_9.7.9.17
I =3
SENSE Current Derating  |Aky g0y |-14 0 +14 % b P_9.7.9.27
with Low Current I (ca) oL = Loz
Calibration lcany ot n=lioa

Iican) oL L= oa

Tacay=25°C

See Figure 32
SENSE Current Derating | Ak sony | -4 0 +4 % |V P_9.7.9.29
with Nominal Current lcay™ I
Calibration lcan n=Iu3

I i) L= oo

Tacay=25°C

See Figure 32

1) REFEFNIR - RIKITIEE.
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10 NMAER

JERE
10.1 [z F BB B 15

LG R RIEIATTES FHIRE T TR IXT 5 1FRFATIFE . 5 1F BT EAT7H 2 ZEE R,

VBAT

T —

Dz X = CGis2

Logic Supply
al

GPIO
GPIO B4 [ Ry |
B DSELL

DEN

=
GPIO B [ Rose. |

:
B IN3 7

ED [ Ry |

T Coense = Coum2
= Cours
Logic GND
I —t —_— = =
|1 Power GND Optional _ _ - B -
Chassis GND *See Chapter 1 ,Potential Applications”
** See Chapter 10.2 ,External Components"
Figure 42 BTS7200-4EPA Application Diagram
AR XE— 1 FEE T B FEE Tl L/ I D)6
Table23 Loads considered for Reverse Polarity setup (see P_4.1.0.5)
Output Rpsion),max @ T,=150°C Load connected
200 mQ 120 mQ R5W
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10.2 S EB TR

Table24 Suggested Component values

Reference Value Purpose

R 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7200-4EPA output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7200-4EPA output during Loss of Ground

Rosel 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7200-4EPA output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of BTS7200-4EPA outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS7200-4EPA output during Open Load in OFF
diagnosis

Cour 10 nF Protection of BTS7200-4EPA output during ESD events and BCI

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

Cus 100 nF Filtering of voltage spikes on the battery line

Cysenp 47nF Buffer capacitor for fast transient

See Table 5 (P_4.3.0.7) for the boundary conditions
A placeholder on PCB layout is recommended

D, 33V TVS Diode | Transient Voltage Suppressor diode
Protection during Overvoltage and in case of Loss of Battery while driving
an inductive load

Cus2 - Filtering / buffer capacitor located at Vear connector

Rsense 1.2kQ SENSE resistor

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

Dy 7V Z-Diode Protection of microcontroller during Overvoltage

Rapc 4.7kQ 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 (Rapc * Csense) longer than 1 ps is recommended

Reno 47Q Protection in case of Overvoltage and Loss of Battery while driving
inductive loads
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v MFEBXSIHIFMEARIEE, BEBREEKL

o METHREZEER, EAILUAIR http://www.infineon.cn/
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1) DOES NOT INCLUDE PLASTIC OR METAL PROTRUSION OF 0.15 MAX. PER SIDE
2) DAMBAR PROTUSION SHALL BE MAXIMUM 0.1MM TOTAL IN EXCESS OF LEAD WIDTH

ALL DIMENSIONS ARE IN UNITS MM
THE DRAWING IS IN COMPLIANCE WITH ISO 128 & PROJECTION METHOD 1 [-=+&-]

Figure 43 PG-TSDSO0-14 (Thin (Slim) Dual Small Outline 14 pins) Package Outline
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Figure 44 PG-TSDSO0-14 (Thin (Slim) Dual Small Outline 14 pins) Package pads and stencil
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Table25 BTS7200-4EPA - List of changes

Revision Changes

1.11,2024-07-29 |Icon “PRO-SIL™ ISO 26262-ready” added to front page

Chapter 6.1.2, Chapter 9.2.2 updated

Figure 33 updated

P_9.7.9.27 updated (Min./Max.: -30/+30 > -14/+14)

P_9.7.9.29 updated (Min./Max.: -5/+5 - -4/+4)

1.10,2020-12-14 | Typo fixed (PROFET™+2 > PROFET™ +2)

Figure 26, Figure 37 updated

Chapter 8.2 updated

Chapter 8.4.1 updated (typo fixed)

P_9.6.0.6 updated (Parameter: SENSE Operative Range for kius Operation (Vs- Vis) >
Saturation Voltage in ks Operation (Vs- Vis))

P_9.6.0.7 updated (Parameter: SENSE Operative Range for Open Load at OFF Diagnosis (Vs
- Vis) > Saturation Voltage in Open Load at OFF Diagnosis (Vs- Vis))

P_9.6.0.8 updated (Parameter: SENSE Operative Range for Fault Diagnosis (Vs- Vis) >
Saturation Voltage in Fault Diagnosis (Vs- Vis))

1.00,2020-02-24 | Data Sheet available

Data Sheet 58 Rev. 1.11
2024-07-29



o _.
BTS7200-4EPA Infineon
PROFET™ +2 12V

BR

HR

1 IR oeeevreeeireeeesneeeessneeessneeesssnesesseeesssseesssssessssssesssssesessssessssasssssssssssssessssssesssssessssassssnnnne 1
2 BB IR IE . vvveeeeeirnreeesisneeeesssseeessssssseessssssseessssssssseesssssssssssssssssssssssssasssssssssasessssssnsssns 3
2.1 FEBE] ..ottt ettt ettt ettt ettt ettt e et en et et n e st st enaees 3
2.2 RIE ettt ettt ettt sttt ettt et sttt et s et s etae et etaeaesat et etan et etsaesesaeneraes 4
3 G BDEDEE .oeeveeeeeerrrrrneeeeeeessesssssssraneessssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssnassssssssns 5
3.1 G BEITIEID ....veeeeeeeee ettt ettt ettt ettt ettt s ettt ettt s et etanaeeas 5
3.2 B I TE S ATIBE ... vttt ettt ettt tas ettt s et s ses s s esasaeseesaesetasaeeesaeaseeaeeas 6
a4 T e = - SRR 7
4.1 R B R BT TE B - B oottt ettt sttt s et ss et en e renenes 7
4.2 R B R EITE A - THERZB ..ttt ettt s et s et esaes s sanaesseeees 9
4.2.1 THZRZ - 200 MO 1ttt ettt et eee e esasaeesteesess e sst s aesesaeseeasaesesassssssassesasassetasassssaesssasaesas 9
43 BT ettt ettt ettt ettt s ettt e e s s et e a e st et esn e s et s esesaenesaes 9
4.4 731 1= OO 10
4.4.1 L0l 2= OO 11
4.4.2 FEUBE T .ottt et ettt ettt e et e et s et e s et et et s eeas et etsaeaet e eneaeaeraes 12
5 FBABG B c.uvvveeeeerrreeeeeiinreeeeesssneeesessssseeesssssseesssssssassesssssasesssssssessessssssessesssssasesssssssssses 13
5.1 FRINGIBD (INN) oottt sttt sttt sas st s et st sesesasaesananes 13
5.2 TG I ..ottt ettt et e e et e s e et e s s et et es e s et et et eaeat e et en et et et esentateseseneteseneneatesenene 14
5.3 B AT EEIBEET B ..ottt et e et e ettt et s s ae et e s et et a e e st enn e 14
6 = 2 Rt 15
6.1 BRIERRTN oottt ettt ettt ettt ettt ettt et et enaens 15
6.1.1 G ol == SOOI 16
6.1.2 = = OO 16
6.1.3 PRERARETN ..ottt sttt ettt a s a st s et esasassssaesesasasaesasasssnassesans 16
6.1.4 FEMUERETN oottt ettt sttt ettt et sttt a ettt et ee e a et e nas 16
6.1.5 TETIEET oottt ettt et st st e et a e e a et s e set s e e s sessaesetasaeneeaeneeaes 16
6.2 Vs R ettt ettt e ettt ettt e et e st e et eeat e et et e eeteste et esaeenaeene 17
6.3 B BRI oottt ettt sttt a ettt et a st tennas 18
6.4 B R U - T BT oottt ettt s s s 19
6.4.1 BTST200-BEPA.....eeeeeeeeeeeeeeeeeeee e eesee s ses e eas s eessss s essaseassssessassssasesassasssssesassssessassssessssassassssasssees 19
7 By = <3 ROt 20
7.1 BRI A EEBE ..ottt ettt ettt ettt et s ettt s et e a et aeae st e s eseaesetsaenesaeee 20
7.2 DT IR .ottt ettt s e sttt e st s et e s et e s et et s etaeaesetaeaesaeaesernaesenaeee 21
7.2.1 DRBABETE T Z ...ttt ettt sttt ettt a st en e 21
7.2.2 DR T R E DI Z ..ottt ettt ettt et ee et as et e s s etaeaenenaeneraes 22
7.2.3 B BB IEPRII ..ottt ettt s e et e et et es e s s s setas s etasaeneeaeneraes 23
7.3 T T TRETIE oottt ettt sttt ettt et et etenaens 23
7.3.1 SC A =122 5 r OOOOOOOOOOOTOOOROOOROO 23
7.3.2 FETTHIIHEIEIE ...ttt st s e et et s et s et e ettt ees e set e eses e s etanaeeas 25
7.3.3 H T B B B B B R ML oo oottt ettt s et s e s etsessesaeae 25
7.4 TR AN oottt ettt ettt ee et s et e e 26
7.4.1 TR R EE I - PROFET ™.ttt ettt sttt s st st sas s sasasnsassesas 26
7.5 B AT I - DRI oottt ettt ettt sttt e et st s e en e 27
7.5.1 IHZRBGEEZR - 200 MO ottt et ees e s st s s e saesetasaesesassesssaesessassssasassssaenesaes 27
Data Sheet 59 Rev. 1.11

2024-07-29



o _.
BTS7200-4EPA Infineon
PROFET™ +2 12V

BR
8 L Rt 29
8.1 T R R ettt ettt a et ettt t et et s s et et etesnanaas 29
8.2 T R I ettt ettt ettt ettt st e et ettt et s s et et et et et ete s et s aenenaene 31
8.3 R A FEIRBTERIPFDTZEIALI ..ottt ettt tes s st ss e ee s senaene 33
8.3.1 B R R ettt ettt e e et et et e een e e s e eenaes e senaennees 33
8.4 AR ettt ettt ettt e et ee et et s e teeer e 36
8.4.1 B A AR ettt ettt ettt ettt et ettt e st et et et s ettt et s s etanaeeas 36
8.4.2 T RIF ettt ettt ettt e ettt a et a et et et s tas et etae e aetaeaeneaenesaes 36
8.5 BT LETERETEIR <.ttt ettt sttt ettt ettt ettt ettt sesastetas 37
8.5.1 B R R B B AT T oottt ettt ettt sttt en s aeras 37
8.5.2 HIZETEER <.ttt et ettt ettt ettt et a et et et ae e st ets s s etaeaenenaeneraes 37
8.6 R R I ettt ettt ettt e ettt er e 38
8.6.1 R B AN - PROFET™ .ot eas e e e e s es s eseesssaesessassaeseseassassessesnaees 38
8.7 FRIPEERIFIE - THERIFIEEZ oottt et s e ts e ses e sas e esasaesesaees 39
8.7.1 FRIPTDZREGIEEZI - 200 MO ettt eee et ee et st s e sas e sesasaesssassessassetsaesssaeneraes 39
9 y .. PRt 41
9.1 BERIZR .ottt ettt ettt ettt et et ettt e tan ettt et s et et s e tenaees 42
9.1.1 SENSE (S B B TR o oveeeeeeeeeeeee et e e et et s ettt tss et s e e sat s e e s s st s e sesassssasassessassssasassssaeseraes 42
9.2 ON R S TR T2 Bttt ettt ettt et s st s e s e s ettt s e sessasss s e sesesesasanans 43
9.2.1 %3}%*@%” (k||_|s) ..................................................................................................................................... 43
9.2.2 BBBE I (IS(AULT))  crvereveremeseressssssssesssssassssssssssssssssssssssssssss s ssassssssssssssssssssssssssssssssssssssssssssssssssnssons 44
9.3 OF F RS TR a2 B ettt ettt ettt et s st s e s s ettt s e seseassasaseesesssssasasans 45
9.3.1 FFEETIZEER TR (JSOL0FF)  cvererrereeeeeessessssssessssssssssssssssssssssssssssssssssasssssasssssssssssssssssssssssssssssssssssssnssssans 46
9.4 SENSE BT .ottt sttt sttt st s st sttt s st sttt s s e st es s asaseetesetessanaas 47
9.5 R AT I ettt ettt ettt ettt sttt et s st s ettt et s et s aenenaene 49
9.5.1 T B R AT IE - PROFET™ ..ottt et tes e es e et seesse s e sesasaesssaesesasassesasaenssasseraes 50
9.6 TEBTERSIFIE - THZREAIEIZR oottt s e 52
9.6.1 TEBITNZRIBEZR - 200 MO et ee e eee s e e e st e s e seseseseeseseessassesenesassessessaees 52
10 FZBIE R vovvreeeeeerrneeeeesssneesesssssneesssssssesssssssseesssssssassesssssasssssssssessessssssassssssssssessssssnsssses 53
10.1 TZ P B ERTBIEE] ...ttt ettt ss st s et esaesesesaesessaesetasaesssassesasaessssaesetasaenasaens 53
10.2 L= a1 1a <O 54
10.3 2 == L = OO 55
11 BBEE I conveeeeeicireeeecinieeeeesssneeesesssseeeesssssseesssssssassesssssasessssssressesssssressssssssasessssssnasssns 56
12 FBATAETR ceeverrrrrreeeteeiierrrrnnneeeeeeesssssssssssesessssssssssssssssesesssssssssssssssssssssssssssssnssassssssssssnnnns 58
= [ SO PP RRRRPPRPPRt 59
Data Sheet 60 Rev. 1.11

2024-07-29



N

)

FAER, AXHNRXERRSGES, NAEEFANRR CRREHTFXIEX, ZRXEXNHESE, FAAEAEFIERZEK

1o

RTFEFIIERERER T BtiEF, UNRESHFNERIETHNER, RENPXEXSEMNEXRAIEXE XA EF

EARRERZ AL,

Ftt, FHAEBHREIZ P SOR AR A SR FT 5 SR A& R152, 158 I http://www.infineon.com
BEXBRXMAPIGEX RS Z BEFEERAES, URHNEXXMANE, FEOARTESARAEIIERNE,

EBNMREREXHE, RTERSHIER LRGP, B CERWERFIEPRIREENTARTES FEREEMmERE
RS EERASEREN SR, R OERRIBRGERFHNTEEIERESE. MEREFRELRREA, BFREFERAETX

o

Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

hR7s 2026-06-25

Infineon Technologies AG AR,
== Neubiberg 85579

h#X © 2026 Infineon Technologies AG
3= ESiE YN
REFTENF,

Do you have a question about this
document?

Email:

erratum@infineon.com

EEE

Infineon Technologies AG & ELXEX AT (LU T{E
R "RTCR") HEFREMRMANTR (T8

BENR, B EBEGRRGRTEAMR)
(LUFEH "=R") , MEFEFSR VAR
HIIEZRME Y & F S E A BE Y B R R &1,
ME LRESFRHEMBENY, WEEFIERB
RYVEZHESRM. REER CAPHPEREN
BRT, BRN—RERMEAHFIIEHNETE
EHESHNREA NE VEEBAR.

RN, HKEREENMRILE =AM
FRERIEMATRIE, BIANSS4ERE/BIE%E
FAMEEH M RIRIE.

RRNSH M. MANE A WEM~RNAE
ERAAXNEMES A XL B ERTE
FHEBEHF AR,

AR E S BRI AE R AR BRI EER
BERRKRER. FRERETGEF @ RN A
MEFREARNERL, HEANBMES
BEABPREIEAX AP EEHNRERXRARK
. BERERMEERRIT. REMNKTUANA
HDgEEM T 2lE, HFETSEERBEXIER
EXO

PRAERTCOEZZTAMRIE, SN-RF SR TE
I ™= S PR S o A = m B RS R A S I T
SSBABMHENNAE. B8, LARMEHTY
&P ERORBARIITAEERN LR MNP E
AfAEm, BEREFNEAHELBEE

RYORARMREREEHER, W (EERX
&) (UrhG) % 44b &, BEHABRETE AR
TR (TDM) RIALF),

MRFmEER2IEE:
HTFEATRERERFAEEN TS, RE~Mm
RIT R, BROEFRIEFMASEA
2. BEFSWBHER, HFREHMFR
(UFEH"Z2FE") , ROENERRLSR
R EBEREE,

WMRASHEE 25| AR

RIEXE. BEMEFEMERKNAR=IOER
MFY, ZREPRTCEZME. R ORREME
F, B, &R BEIR IR M AR A RA
WEYRE L A3 o

MR EBEANRERIINMY, R OERFIEF
BB, EHMIERY. RAIER LR AR RNIR =
B (BREEER) © (a) WFLURRBRE IR
HEVER Y, (RIESRARRIERME SR ZIRGH
FEREBEHS=G; K&(b) FUZ#HELHE
(binary code)FZ 3t IhmILLimAA P 2 & %34,
RERFEROEBEEFT R, BIEXNRREHITE
AEMER. Sfl. BK. BFHHmF. X
M. BA. REZFFNEZHEURNEIEAE
B, BHRABERENE CEDRAERIAN
https://www.infineon.com,


http://www.infineon.com/
mailto:erratum@infineon.com
https://www.infineon.com/

	1 概述
	2 框图和术语
	2.1 框图
	2.2 术语

	3 引脚配置
	3.1 引脚分配
	3.2 引脚定义和功能

	4 产品一般特性
	4.1 绝对最大额定值 - 通用
	4.2 绝对最大额定值 - 功率级
	4.2.1 功率级 - 200 mΩ
	4.3 工作范围
	4.4 热阻
	4.4.1 PCB 设置
	4.4.2 热阻抗

	5 逻辑引脚
	5.1 输入引脚（INn）
	5.2 诊断引脚
	5.3 电气特性逻辑引脚

	6 电源
	6.1 操作模式
	6.1.1 未上电
	6.1.2 上电
	6.1.3 休眠模式
	6.1.4 待机模式
	6.1.5 活动模式
	6.2 VS 欠压
	6.3 电源电气特性
	6.4 电源电气特性 - 产品特性
	6.4.1 BTS7200-4EPA

	7 功率级
	7.1 输出导通电阻
	7.2 驱动负载
	7.2.1 驱动阻性负载
	7.2.2 驱动感性负载
	7.2.3 输出电压限制
	7.3 高级开关特性
	7.3.1 逆向电流行为
	7.3.2 并行切换通道
	7.3.3 H 桥配置的跨电流鲁棒性
	7.4 功率级电气特性
	7.4.1 电气特性功率级 - PROFET™
	7.5 电气特性 - 功率输出级
	7.5.1 功率输出级 - 200 mΩ

	8 保护
	8.1 过温保护
	8.2 过载保护
	8.3 发生错误时保护和诊断机制
	8.3.1 重启策略
	8.4 其他保护
	8.4.1 反极性保护
	8.4.2 过压保护
	8.5 防止连接丢失
	8.5.1 掉电和负载连接断开
	8.5.2 地线丢失
	8.6 保护电气特性
	8.6.1 保护电气特性 - PROFET™
	8.7 保护电气特性 - 功率输出级
	8.7.1 保护功率输出级 - 200 mΩ

	9 诊断
	9.1 概述
	9.1.1 SENSE 信号真值表
	9.2 ON 状态下诊断
	9.2.1 电流检测（kILIS）
	9.2.2 故障电流（IIS(FAULT)）
	9.3 OFF 状态下诊断
	9.3.1 开路负载电流（IIS(OLOFF))
	9.4 SENSE 时序
	9.5 诊断电气特性
	9.5.1 诊断电气特性 - PROFET™
	9.6 诊断电气特性 - 功率输出级
	9.6.1 诊断功率输出级 - 200 mΩ

	10 应用信息
	10.1 应用电路简图
	10.2 外部元器件
	10.3 更多应用信息

	11 封装外形
	12 修订记录
	目录



