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Table1 Product Summary

Parameter Symbol Values
Minimum Operating voltage (at switch ON) Vsop) 5.0V
Minimum Operating voltage (cranking) Vs(uy) 4.8V
Maximum Operating voltage Vs 28V
Minimum Overvoltage protection (T, 25 °C) Vbs(cLamp)_25 35V
Maximum current in Sleep mode (T,< 85 °C) Is(sLEEP)_85 0.5 uA
Maximum operative current leND(ACTIVE) 4 mA
Maximum ON-state resistance (T,= 150 °C) Rbs(on)_150 36 mQ
Nominal load current per channel (Tx= 85 °C) IL(nom) 3.5A
Nominal load current with resistive load per channel (Tx= 85 °C) I.(nom)_r 5.1A
Typical current sense ratio at /. = linowm) kius 1800

HiEFM 5
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Table 2 Pin Definition

Pin Symbol Function

EP VS Supply Voltage
(exposed pad) Battery voltage

1 GND Ground

Signal ground

2,6 INn 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
3 DEN Diagnostic Enable

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

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

4 IS SENSE current output
Analog/digital signal for

diagnosis If not used: left open

5 DSEL Diagnosis Selection

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

7,11 n.c. Not connected, internally not bonded
8-10,12-14 |OUTn Outputn

Protected high-side power output channel n?

1) BERIFTERLH SIS ATE PCB EEEE—E, WERNERLSIESTERIRNERE—E, PCB ELLIKITREBEAZRAB.

HUEFER 9 Rev. 1.00
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Table 3 Absolute Maximum Ratings
T,=-40°C #| +150°C; FREBEHUMANSE, EBRANSIH FRIESEME)
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Supply pins
Power Supply Voltage Vs -0.3 - 28 v - P_4.1.0.1
Load Dump Voltage VBAT(LD) - - 35 v suppressed P_4.1.0.3
Load Dump acc.
to 1SO16750-2
(2010).
Ri=2Q
Reverse Polarity Voltage VBAT(REV) -14 - - v trev<s 2 Min P_4.1.0.38
Ta=25°C
II|<5A
Setup described
in Chapter 10
Supply Voltage for Short Circuit | Vgar(sc) 0 - 24 v Setup acc. to P_4.1.0.25
Protection AEC-Q100-012
Current through GND Pin lenD -50 - 50 mA Renpaccording | P_4.1.0.9
to Chapter 10
Logic & control pins (Digital Input = DI)
DI = INn, DEN, DSEL
Current through DI Pin Iy -1 - 2 mA |V P_4.1.0.14
Current through DI Pin IpiREV) -1 - 10 mA |Y P_4.1.0.36
Reverse Battery Condition t<2min
IS pin
Voltage at IS Pin Vis -1.5 - Vs Vv Is=10 pA P_4.1.0.16
Current through IS Pin Iis -25 - hs(sat),m | MA - P_4.1.0.18
AX
Temperatures
Junction Temperature T, -40 - 150 °C - P_4.1.0.19
Storage Temperature Tste -55 - 150 °C - P_4.1.0.20
ESD Susceptibility
ESD Susceptibility all Pins (HBM) | Vesp(Hewm) -2 - 2 kv HBM? P_4.1.0.21
(RBLTR...)
IR 10 Rev. 1.00
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Table 3 (continued) Absolute Maximum Ratings

T,=-40°C B +150°C; FREBEHUMASE, IEERANSIH (FRIESEME)

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

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

and VS connected (HBM) T

ESD Susceptibility all Pins (CDM) | Vesp(com) -500 - 500 Vv cbm3d P_4.1.0.23

ESD Susceptibility Corner Pins Vesp(com) cr |-750 - 750 v cbm3d P_4.1.0.24

(CDM) N

(pins 1,7, 8, 14)

1) =AM Vo BT Latch-Up Midk: 55V
2)  EREBRREE ESD, AfRIER! “HBM”, $RER AEC Q100-002 FR/fE,
3)  BREEIREB ESD, FEEIRE! “CDM”, IRFR AEC Q100-011 i/,

2RE

1. BRI T ATEER TGS B R A (R e (AT EITEZERT R A BT EF A T LIEATGE= 55
Tl

2. EEHIRIFIIEE S TERGLEIC TEEIE AT BB R 14 TR R, BPEIG I B H T IE % T IEEE,
RIPLDEET BNy T IELEEE AR EMTIZ 11 E s

4.2 HEITRATEE - ThER
4.2.1 IhEEZ - 40 mQ
Table 4 Absolute Maximum Ratings

T,=-40°C E| +150°C; FREREHYUMASE, IEERANSIH GRIESEME)

Parameter Symbol Values Unit | Note or Test Number
Min. Typ. Max. Condition
Maximum Energy Dissipation Eps - - 36 mJ IL=2%I (nowm) P_4.2.6.1
Single Pulse Ty0=150°C
Vs=28V
Maximum Energy Dissipation Enr - - 13 mJ IL= I (nom) P_4.2.6.2
Repetitive Pulse Ty9=85°C
Vs=13.5V
1M cycles
Load Current |1 - - Lowm |A - P_4.26.3
AX
IR 1 Rev. 1.00
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4.3 TESEE

Table 5 Functional Range - Supply Voltage and Temperature
Parameter Symbol Values Unit |Noteor Number
Min. | Typ. | Max. Test ..

Condition
Supply Voltage Range Vs(NoR) 6 135 18 v - P_4.3.0.1
for Normal Operation
Lower Extended Supply Vs(exr.Low) 48 - 6 Vv 1) P_4.3.0.2
Voltage Range for Operation (parameter deviations

possible)
Upper Extended Supply Vs(exT,up) 18 - 28 Vv 1) P_4.3.0.3
Voltage Range for Operation (parameter deviations

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

1) Protection functions still operative.

2R TEDFERE TIEBER, A IC BB BERIEE T, BIFIEErEESIFIEERF Z0RI51F
THEER

4.4 ErUZE 7

2R AEHHEEIRYE JEDEC JESDS1 /LX), HIE THEEZ1SE, 1815/5] http://www.jedec.org,

Table 6 Thermal Resistance
Parameter Symbol Values Unit |Note or Test Number
Min Typ Max Condition
Thermal Characterization Y irop - 24 4.1 KW |Y P_4.4.0.1
Parameter Junction-Top
Thermal Rihic - 1.6 2.7 Kw | P_4.4.0.2
Resistance simulated
Junction-to-Case at exposed
pad
Thermal Resistance Rthua - 31.8 - Kw | P_4.4.0.3
Junction-to-
Ambient

1) 1RIBIRAEJEDEC JESD51-2,-5,-7 7EFR4 252ptR B AN & 4, P2 f (O F7 + £13E) 7£76.2x114.3 x 1.5 mm iR F LH#ITHFE, WEE2MEE
(2x70pum Cu,2x35umCu) o EEARIERT, exposed pad FANFEFLIEFISE—IHNETHBIEM, HERTE Ta=105°C, Poissration
=1W RHETHTH,

HIEFM 12 Rev. 1.00
2026-06-16
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4.4.1 PCB i E
70 um modeled (traces, cooling area)
£
£
[Tp)
—
70 um, 5% metalization™
*: means percentual Cu metalization on each layer
PCB_Zth_1s0p.emf
Figure 5 1s0p PCB Cross Section
70 um modeled (traces)
E 35 um, 90% metalization™
3, 35 um, 90% metalization™®
3 70 um, 5% metalization*
*: means percentual Cu metalization on each layer
PCB_?th_2s2p.emf
Figure 6 2s2p PCB Cross Section
%I%
JEDEC 1s0p / footprint
JEDEC 1s0p / 600mm?* JEDEC 2s2p
| | | ]
PCB 1s0p + 600 mm? cooling PCB2s2p /1s0p footprint
PCB_sim _setup_TSDSO 14.emf
Figure7 PCB setup for thermal simulations
] e
-= PN =-
=1 -
=1 -
e [
Solder Pads
Vias
PCB_2s2p_vias_TSDSOld.emf
Figure 8 Thermal vias on PCB for 2s2p PCB setup
IR 13 Rev. 1.00
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——252p
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0.1
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Figure 9 Typical Thermal Impedance. PCB setup according Chapter 4.4.1
. CTS1040-2EPA
= 1s0p - Ta=105°C
120 \
110 \
100
N
90
g
E:‘ 80
2
3 \
70
60 \\
? h\__
40 —
30
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Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
MIRFAR 14 Rev. 1.00
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LRI 4 MRS WA T E .

5.1 WASIE (INn)

BINGIRDINO, IN1BCEHENAYEEEE, MANERKS 3.3VMCU M 5VMCU R (BET 10 THRTEBNN
FAEBRIEE]) . WNBRIENBERINE 11FiR. tNRZSIAREER, MATFER10 kQ BEEEZEEEI GND
5| S AR R,

T»INEQ E b YS\VS(CLAMP)
\ZS\ESD fml@ YS\

Vbi(cLamp)

Input_IN_INTDIO.emf

Figure 11 Input circuitry

BT BT REIOBIERER B Vo F1 Vows EXo KB MEZIMMXRIE 12 FiF. HIR
BRTREFBIEE v AABTHR EBT REFBNEE,

Vo A
VDITH ) MAX
Vorh) y
v VDiHYS)
VDITH)MIN
t
Int lch [ A
nternal channe 0 » 1 » 5
activation signal >
t
INnput VDITH_2.emf
Figure 12 Input Threshold voltages and hysteresis
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ISHEEE (DEN) 2IBMESISHTEREEAFINEEE, X DEN 2B <= B, LHSREN (BREo2=
THESEE) . YBMHN YERT N, SH2E (s2HBMNEHES) .

IETER (DSEL) 3IMBERHITLMAGEE (BNE 9.115) ,

DEN 3|HIM “E B B “KEBEE WETSEM DSEL 5| AR BEENFERIFSifESE, BEEEURATFHEAS]
BIINAOIZEEIRZSH] DENSIBIBIBK A KE (BE 8.3 E THEZIEE) . 12M5IHIAIRZBLE S NS I8
HE. Z2E 11 THREZMAT,

5.3 RSIFIEIZES B

Vs=6V E| 18V, T,=-40°C &l +150 °C

HAME: Vs=13.5V, T,=25°C

i NITH (D) 3|P=IN, DEN, DSEL

Table 7 Electrical Characteristics: Logic Pins - General
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. | Max. Condition
Digital Input Voltage Vo) 0.8 13 2 v See Figure 11 and P_5.4.0.1
Threshold Figure 12
Digital Input Clamping Vbi(cLampa) - 7 - \Y =1 mA P_5.4.0.2
Voltage See Figure 11 and
Figure 12
Digital Input Clamping VbiccLampa) 6.5 7.5 8.5 v In=2 mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis VbiHys) - 0.25 - \Y See Figure 11 and P_5.4.0.4
Figure 12
Digital Input Current (“high”) | Ipjn) 2 10 25 HA V=2V P_5.4.0.5
See Figure 11 and
Figure 12
Digital Input Current (“low”) | /I 2 10 25 HA Voi=0.8V P_5.4.0.6
See Figure 11 and
Figure 12
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EBERY, ZBEREI R IR EHRRIEE 2T,
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Unsupplied =
Vs > Vsiop)
IN =, low*
IN =, high*  &DEN=,low*
.| Sleep
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N A P IN = ,high* A 4
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) IN = ,low*
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DEN =, low®
PowerSupply_OpMode_PROFET.emf
Figure 13 Operation mode state diagram
Table 8 Device function in relation to operation modes and Vsvoltage
Operative Mode |Function Vsin undervoltage Vsnot in undervoltage
Sleep Channels OFF OFF
(RBLT;......)
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Table 8 (continued) Device function in relation to operation modes and Vs voltage
Operative Mode |Function Vsin undervoltage Vsnot in undervoltage
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 *EHE

FIRET, SBHEAKRLR (REBEEMEIVS IR , BEABBEERTFRERE,

6.1.2 e

HHEBEE () MBSELN, #FALBRS. BREERH LA, BESTFR/NIEEEVson, FHLEA
M EBRESENL

6.1.3 REEIR

LEAEHFWASIH (INn. DEN. DSEL) MEUZE“REF"EY, ssHEATFTARIEER. & CTS1040-2EPA b FIRER
BB, FrERmtEEXA, EEERRD BSRE, hsswr) o HesFUATRIRERN, ZETRITHR
PH, NHRBERPEBER, SIHAREHNKIRIEX (18888 =0, BENFE 83.1E THEZIFRE) -

6.1.4 EZ

2 DEN 3|HIEN N “ERF” BN IHEMA N REF N, LT HIEREN. BEdFXHARS, ml#
TXRETRE T RHFRIZE. RIBAOFIR, 1S SIRIRTREHILEPEERIR hseaun BURTFFERERIR lsoLor RSO
FERTUEINT, 2BFFRYHFAERIRIEM.

6.1.5 JEEIIET

SEIMETE CTS10402EPARIIE S TIRIET, —E— AN IN BN B, REMSHENEEN, B4
SEEEERTRE lowncrve JEE (72 GND BB IR, HE¥ Vs S BREEASRR) . T8, TENTER
PEEEEEN, WAILUEITISH.
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Figure 14 Vsundervoltage behavior
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6.3 HIRBSIFESH
Vs=6VE| 18V, T,=-40°C &l +150°C
HAME: Vs=13.5V, T,=25°C

Mk 2B R A BEET MY (REZIMRRA) @ R=330

Table 9 Electrical Characteristics: Power Supply - General
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

VS pin
Power Supply Undervoltage | Vsuy) 1.8 2.3 4.8 v Vsdecreasing P_6.4.0.1
Shutdown IN = “high”

From Vps<0.5V to

Vbs=Vs

See Figure 14
Power Supply Minimum Vs(op) 2.0 3.0 5.0 v Vsincreasing P_6.4.0.3
Operating Voltage IN = “high”

From Vps=Vsto

Vos<0.5V

See Figure 14
Power Supply Undervoltage | Vsys) - 0.7 - v Vs(op) - Vs(uv) P_6.4.0.6
Shutdown Hysteresis See Figure 14
Power Supply Undervoltage |tpgayuy) |25 5 7.5 ms dVs/dt<0.5V/us P_6.4.0.7
Recovery Time Ve=-1V

See Figure 14
IR 20 Rev. 1.00
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6.4 BSIFMHBER-FRIEE
Vs=6VE| 18V, T,=-40°C &l +150°C
HAME: Vs=13.5V, T,=25°C

Mk 2B R A BEET MY (REZIMRRA) @ R=330

6.4.1 CTS1040-2EPA
Table 10 Electrical Characteristics: Power Supply CTS1040-2EPA
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. Max. Condition
Power Supply Current lys(sLeep) 85 |~ 0.03 0.5 pA Vs=18V P_6.5.6.1
Consumption in Sleep Mode Vour=0V
with Loads at T,=85°C IN = DEN = “low”
T,=85°C
Power Supply Current Is(sLEep) 150 | 3.5 14 HA Vs=18V P_6.5.6.2
Consumption in Sleep Mode Vour=0V
with Loads at 7,=150 °C IN = DEN = “low”
T,=150°C
Operating Current in Active lenpacTivE) |- 3 4 mA Vs=18V P_6.5.6.3
Mode (all Channels ON) IN = DEN = “high”
Operating Currentin Stand-by| /gnp(sTay) - 1.2 1.8 mA Vs=18V P_6.5.6.5
Mode IN = “low”
DEN = “high”
IR 21 Rev. 1.00
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Figure 16 Switching a Resistive Load
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Figure 17 Output Clamp concept
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Figure 18 Output Voltage Limitation activation during diagnosis
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7.4 hERFKXBSKY
Vs=6VE| 18V, T,=-40°C Fl +150°C
HAME: Vs=13.5V, T,=25°C

M2 HB R R EERET MY (RIEFIMNGERA) @ R=330

afineon

Table 11 Electrical Characteristics: Power Stages - General
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition
Voltages
Drain to Source Clamping Vbs(cLamp) -40 |33 36.5 42 v ILl=5mA P_7.4.0.1
Voltage at T,=-40 °C T,=-40°C
See Figure 17
Drain to Source Clamping Vbs(cLamp) 25 |35 38 44 v ILl=5mA P_7.4.0.2
Voltage at 7,= 25 °C T,=z25°C
See Figure 17
7.4.1 BSFEINELS - PROFET™
Table 12 Electrical Characteristics: Power Stages - PROFET™
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. | Max. Condition
Timings
Switch-ON Delay toN(DELAY) 10 35 60 us Vs=13.5V P_7411
Vour=10% Vs
See Figure 16
Switch-OFF Delay toFF(DELAY) 10 25 50 ys Vs=13.5V P_7.4.1.2
Vour=90% Vs
See Figure 16
Switch-ON Time ton 30 60 110 us Vs=13.5V P_7.4.1.3
Vour=90% Vs
See Figure 16
Switch-OFF Time torr 15 50 100 Us Vs=13.5V P_7.4.14
Vour=10% Vs
See Figure 16
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.3 0.6 0.9 V/us |Vs=13.5V P_7.4.1.6
Vour=30% to 70%
of Vs
See Figure 16
(RBELTH......)
$IEE A 27 Rev. 1.00
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7 hEE
Table 12 (continued) Electrical Characteristics: Power Stages - PROFET™
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Switch-OFF Slew Rate -(dV/dt)orr |03 0.6 0.9 V/us |Vs=13.5V P_7.4.17
Vour=70% to 30%
Of Vs
See Figure 16
Voltages
Output Voltage Drop Vbs(sLo) 2 7 18 mV DEN =“high” P_7.4.19
Limitation at Small Load channel selected
Currents with DSEL pin
/.=20 mA
See Figure 18
-,
7.5 BN - ThERBEE
Vs=6VE 18V, T,=-40°C E|+150°C
BAME: Vs=13.5V, T,=25°C
WX F A B HRAPAM AFEZD MY (PFRIEFINMAEE) © R=330Q
7.5.1 IhEFHLE - 40 mQ
Table 13 Electrical Characteristics: Power Stages - 40 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Output characteristics
ON-State Resistance at Rbs(on) 25 - 19 - mg T,=25°C P_7.5.6.1
T,=25°C
ON-State Resistance at Rops(on)_150 |~ - 36 1219} T,=150°C P_7.5.6.2
TJ:lSOOC /L:2A
Nominal Load Current per I (nowm) - 3.5 - A Ta=85°C P_7.5.6.8
Channel (all Channels Active) T,<150 °C
Nominal Load Current per I nom) R - 51 - A Ta=85°C P_7.5.6.23
Channel with Resistive T,<150°C
Load (all Channels Active) AT,<60K
Output Leakage Current at IL(oFF) 85 - 0.01 0.5 HA Vour=0V P_7.5.6.9
T,=85°C Vin=“low”
TAa<85°C
(RBETR......)
IR 28 Rev. 1.00
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Table 13 (continued) Electrical Characteristics: Power Stages - 40 mQ

Parameter Symbol Values Unit |Note or Test Number

Min. Typ. | Max. Condition

Output Leakage Current at IL(oFF)_150 - 1.2 4 MA Vour=0V P_7.5.6.10

T,=150°C Vi = “low”
Ta=150°C

Voltage Slope

Passive Slew Rate (e.g. for Half| |dVour/ dt| |- - 10 V/us | Vs=13.5V P_7.5.6.12

Bridge Configuration) See Figure 19

Voltages

Drain Source Diode Voltage [Vosipioog)| |- 650 700 mv IL=-190 mA P_7.5.6.13
T,=150°C

Switching Energy

Switch-ON Energy Eon - 0.44 - mJ Vs=18V P_7.5.6.14
See Figure 16

Switch-OFF Energy Eorr - 0.55 - mJ Vs=18V P_7.5.6.15
See Figure 16

HIEFM 29 Rev. 1.00
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¢ BEMPGEEXT, RITHEREE
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RFAERIPHSIERAR R 14 RATARRY “ER” &4, WEERUBXRAR. i, ZSE—TRSESIT
R (BhEE—) , URKREMESHENREME,

Table 14 Protection “Restart” Condition
Fault condition Switch OFF event “Restart” Condition
Overtemperature Ty= Tyass) Of (Ts- Tywrer) = Tyown) Ty<Types)and (T;- Tyrer) < Tyown)
(including hysteresis)
Overload /|_ > /L(OVL) [.<50 mA
T, within TJ(ABs)and TJ(DYN)
ranges (including hysteresis)

8.3.1 B BRI
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HUEFER 34 Rev. 1.00
2026-06-16



gg;og}o-zem Infineon

8 fRIFHETE

IN >
>
I t
ShorturcmtT
to ground
NRETRY(CYC) t
"retry” cycle
NRETRY(CR) NRETRV(NT) NRETRY(NT)
I e —~ ——
trRETRY treTRY toeLavicr) t
Internal
0 1 n n +n n +(n *n 0 |
counter RETRY(CR) RETRY(CR) + NRETRY(NT) Rerrvicr) * (MReTRYicvg) ™ NRemryT) .
t
DEN I
>
hseauLm t
! T Lk J \ VL
s \
t

Protection_PROFET_time_noPWM.emf

Figure 25 Retry Strategy Timing Diagram

N —I I—I I—
. . t
Short circu |tT I I
to ground
NRETRY(CYC) t
"retry" cycle
NRETRY(CR) NRETRY(NT n
N i (NT) RETRY(NT)
treTRY treTRY toELAY(CR) t
A
In ternal 1 n n +n n +(n *n ) 0 |
counter RETRY(CR) RETRY(CR) RETRY(NT) RETRY(CR) RETRY(CYC) RETRY(NT),
t

Protection_PROFET_Timings.emf

Figure 26 Retry Strategy Timing Diagram - Channel operated in PWM

Rev. 1.00

HUREM 35
2026-06-16



CTS1040-2EPA
WHEF A

8 fRIFHETE

(infineon

"Retry" cycles =

MRETRY(CYC)

Fault

Overload)

yes

Counter < ngergyicr)

"Retry" cycles =

no

no

PRETRY(CYC)

no

INis "low"

toeLavicr) elapsed

Protection _PROFET_Flow.emf

Figure 27

Retry Strategy Flowchart

LIS BT B, @2 DEN SIBIsEMR R (EFASE, ARETEG) , BJLL “3&E)” NERITE28
Eﬁ_b ﬁﬁ%%%ﬁ%tnam(cmo HENNZE DEN 5| BIBYBK A BY+F42 AT 8] KT toen(cr) LR ER I EE3 R E (1L,

HiEFM

36

Rev. 1.00
2026-06-16



ggg)ﬂ?}o-zsm ( Infineon

8 fRIFHETE

DSEL 5|MIASUAR R EMMAVEE, F7E DEN SIBIHRFR (EFHARIR TG IMRIIERRIZEE.
B 40 & 28FfT7o

IN ‘ N
t
Short circu itT
to ground I I >
t
NRETRY(CR) NRETRY(CR)
I A ,—._A_._A F—A—A
t
Internal T
nternal
counter 0 ! NRETRY(CR) 01 NRETRY(CR) 0 >
t
DEN T ‘ |
toen(cR) toen(cr) toen(cR) t
Protection_PROFET_DENforce_time2.emf
Figure 28 Retry Strategy Timing Diagram with Forced Reset
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8.6 BSFERIPFSY

Vs=6VE| 18V, T,=-40°C &l +150°C

HAME: Vs=13.5V, T,=25°C

Mk 2B R A BEZT MY (RE5IMRRA) @ R=330

Table 15 Electrical Characteristics: Protection - General

Parameter Symbol Values Unit |Note or Test Number
Condition

Min. Typ. Max.

Thermal Shutdown T j(ABS) 150 175 200 °C See Figure 20 P_8.6.0.1
Temperature (Absolute)

Thermal Shutdown Thvs(aBS) - 30 - K See Figure 20 P_8.6.0.2
Hysteresis (Absolute)
Thermal Shutdown T5(oYN) - 80 - K See Figure 21 P_8.6.0.3
Temperature (Dynamic)
Power Supply Clamping Vs(cLamp) -0 |33 36.5 42 \Y hs=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 \Y hs=5 mA P_8.6.0.7
Voltage at T,= 25 °C T,=25°C

See Figure 17
Power Supply Voltage Vs(s) 20.5 22.5 24.5 \Y Setup acc. to P_8.6.0.8
Threshold for Overcurrent AEC-Q100-012

Threshold Reduction in
case of Short Circuit

861  ESHHERIPBM - PROFET"

Table 16 Electrical Characteristics: Protection - PROFET™
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. | Max. Condition

Automatic Retries in Case of | ngetry(cR) - 5 - See Figure 25 and P_8.6.1.1
Fault after a Counter Reset Figure 26
Automatic Retries in Case of | ngerry(nT) - 1 - See Figure 25 and P_8.6.1.3
Fault after the First treray Figure 26
Activation
Maximum “Retry” Cycles NRETRY(CYC) | = 2 - See Figure 25 and P_8.6.1.4
allowed before Channel Latch Figure 26
OFF
Auto Retry Time after Fault tRETRY 40 70 100 ms See Figure 25 and P_8.6.1.5
Condition Figure 26

(RBLTH......)
IR 39 Rev. 1.00
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Table 16 (continued) Electrical Characteristics: Protection - PROFET™
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Counter Reset Delay Time tDELAY(CR) 40 70 100 ms See Figure 25 and P_8.6.1.6
after Fault Condition Figure 26
Minimum DEN Pulse tDEN(CR) 50 100 150 ys See Figure 28 P_8.6.1.7
Duration for Counter Reset
A,
8.7 RIFESFYE - ThERBHE
Vs=6VE 18V, T,=-40°C E|+150°C
HEIE: Vs=13.5V, T,=25°C
MM BRI PAM A EERDIME (RIEFHIMIBA) © R=33Q
8.7.1 FRIPTHERBEHLE - 40 mQ
Table 17 Electrical Characteristics: Protection - 40 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

Overload Detection Current at |/ oyi0) -40 42 47 52 A T,=-40°C P_8.7.6.1
T,=-40°C di/dt=0.2 A/us

See Figure 22 and

Figure 23
Overload Detection Current at |/ oyi0) 25 40 46 52 A T,=25°C P_8.7.6.7
1,=25°C di/dt=0.2 A/us

See Figure 22 and

Figure 23
Overload Detection Current at |/ oyio) 150 |34 39 45 A T,=150°C P_8.7.6.8
T,=150°C di/dt=0.2 A/us

See Figure 22 and

Figure 23
Overload Detection Current at |/ oyL1) - 26 - A dl/dt=0.2 A/ps P_8.7.6.5
High Vs See Figure 22
Overload Detection Current ILiovi_Js) - 26 - A Vs> Vsys) P_8.7.6.6
Jump Start Condition d//dt=0.2 A/us

See Figure 24

HUEFER 40 Rev. 1.00
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HFIZETERY, CTS1040-2EPA 7E5 (M IS AMBRHEFFIEIME S A S, XEESBE ISR /9 SENSE FH
B Niso JNRZAIZET (DEN SIBIENI N “REF") , ISSIBHBETASES.

SNIREEF FRIRMFAERISHT, NATTE IS 5| BIAIAE IR 1 =7 (B A T BB PR Reenseo  Reense (B T 8200 (BX
400Q, HHEM EEFERREMYRIZRIFE) , LRGACBERPINRBZK, HEEEN Reense = 1.2 kQo

BT 1S 5IRIA v HEEZBIS A FEAERER, MREMSHBAREREIREE, AR 1S 5|MEREE

EL s F B9 T ER 74 o
FBEEEE 29,

S
[Channel 1
Channel 0
— J
Overtemperature “E}
Internal Counters > |5 pin Control __|-| % ouT1
R » Logic QuUTO
DEN @lh/kms | |
DSEL I
»  MUX_/
>@ l[IS(FAULTJ - Vos(oLor)
»
lhs(mo:;)
IS
RSENSE
Diagnosis_PROFET_2CH.emf
Figure 29 Diagnosis Block Diagram
9.1 iR
R 18 BT CTS1040-2EPAIZITIRIU T, 1S5 LRSS E RS,
Table 18 SENSE Signal, Function of Application Condition
Application Condition Input level | DEN level |Vour Diagnostic Output
Normal operation “low” “high” ~GND Z
Lis(rauL) if counter>0
Short circuit to GND ~GND 4
/IS(FAULT) if counter>0
(REELTI.....)
B 4 Rev. 1.00
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Table 18 (continued) SENSE Signal, Function of Application Condition
Application Condition Input level | DEN level |Vour Diagnostic Output
Overtemperature z his(FauLT)
Short Circuit to VS Vs I|S(OLOFF)

(/IS(FAULT) if counter > 0)
Open Load < VS - VDS(OLOFF) Z

> Vs - Vps(oLoFF) hs(oLoFF)

(in both cases Lis(rauLT) if

counter >0)
Normal operation “high” ~ Vs hs=1L/ kiuis
Overcurrent <Vs his(FauLT)
Short circuit to GND ~GND hs(FauLT)
Overtemperature z hs(FauLT)
Short circuit to Vs Vs hs<I./ kius

2) _

Open Load ~ Vs hs=ls(en)
Under load (eg Output Voltage ~ Vg) IIS(EN) <lis< /L(NOM) ! ks
Limitation condition)
All conditions n.a. “low” n.a. Z
1) BN ERIESRE,
2) fa B AABUINT fono
3) MBS ET Loy
9.1.1 SENSE 5SS EER

IR DENIEE N “&”, N{FEF DSEL 5|3 A2 AFTEBERT SENSE. 903% 19 FiRo

Table 19 Diagnostic Truth Table

DEN DSEL IS

“low” not relevant Z

“high” “low” SENSE output 0

“high” “high” SENSE output 1

IR 42 Rev. 1.00
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9.2 BT a2

YHRIUTREN, SIS MBRES BRI (b kus=1/hs)
BB, F B Vos < Vosowom

v ROBEMIS TR AR

v RERIE (NE 83 B HR) WZANEEAER (BRE 0225 TREZHE)

REERERE 2 SINRERER, 1S 3R Isepumo

9.2.1 BB (kwus)

MRS EBUR T REMAEEIR. /b MHEREMEEMN, EEAXFIEFER Ison o SARMLH A
HAE (LEEE0A) , MHEERAKCMUER Iseny (ZH. ZEIBAN) o XNMFEUWE 31FTR. BLMAR
IRAARY kus £k, MELERME™REIT N,

FBINFE IS S| RIF0 ADC BN I Z [EfEFRSMEBRE R ISR SR, LURMESSURMNIIR: (BN ER IS RSN &\ ES
1ps) o

kus REBVIEEREZ R TRE. HEBEEMFIETZRM, TAENERXIEA, AILUEREISHIRE
ROk

v EEFPIRFEXuENINERE], TN ARRE X EEERER (/i)

v ME IS IR RIAYEERHITE ks (ks @ hien)

i T:E}‘A IL(CAL)?L §|J IL(CAL)?H E/‘J %5}?1,:}E|7§| ) ks %:_F ks @ IL(CAL)’ IZE{EXHES(N AkILIS
ROEESS kius FIFEREREFEE 30M9ATITE, HAkustEE,

Kis @I kips@I
Mkppzsapax = 100 MAX( iis®licanL o Fis®luean.n 1)

kIUN@IL(CAL) ' k[LLV@IL{CAL)

ki s@I ks @1,
Akypsppr = 100- MIN( 1s@licary L 1is@licany v 1)

-4
kILf.\'@IL(CAL) k!Lf.‘i@[UCAL)

PR————

Figure 30 Akuscalculation formulas
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HIEFM a3 Rev. 1.00
2026-06-16



g*g;oﬂz;}o-zEPA Infineon

9 H
A
lis
hsoy //
hsEn
Iou) IL’

Figure 31 Current Sense Ratio in Open Load at ON condition
9.2.2 PR (hseaum)
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R MABIEHRIERET, S80S IR hsravn. PIBEHIRLLT 3 #iFR:

v MRBEERTHABRRES, BEBREET “Nrerven +remrrcre *reram 7, MERIFBBERG, FiRMH
BRI hsauin FEFRFER tiseauin o BYI8E], LEIS hs=l/kus (BNEI32FAR) o EERBAHAA (EBTES trerey IB1T
B , SXiE B ER SR BB fisirauimo

¢ WIRBENON, BERABET- NRetrv(cr) T NreTrv(cye) * MretrvnT)” 5 MR E 7R lisFauLm) » BHIERER T8
7 (@i toeLav(cr) By i8] 2 RSk @id DEN 5| BBk, ¥0%E 8.3.1 & Frik )

v WRBEEXE, BRSPITEHESEREEN, WEXEE@EEIZEHNESIEEEBIR Iseaon
INT
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counter >
t
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Figure 32 LisrauLt) @t Load Switching
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Figure 33 SENSE behavior in Fault condition
IIS A
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Figure 34 SENSE behavior - overview
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Figure 35 Isin OFF State
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Figure 36 Open Load in OFF Timings - load disconnected
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Figure 37 SENSE Settling / Disabling Timing
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Figure 38 SENSE Timing with Small Load Current
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Vs=6VE| 18V, T,=-40°C &l +150°C

HAME: Vs=13.5V, T,=25°C

MR 2 HB R R EERER MY (FRIESIMRER)

. RL:33Q
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Table 20 Electrical Characteristics: Diagnosis - General
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
SENSE Saturation Current lis(saT) 4.4 - 15 mA Vs=8Vto 18V P_9.6.0.13
Rsense= 1.2 kQ)
See Figure 34
SENSE Saturation Current lis(saT) 4.1 - 15 mA Vs=6Vto 18V P_9.6.0.14
Rsense= 1.2 kQ
See Figure 34
SENSE Leakage lis(oFF) - 0.01 0.5 MA DEN = “low” P_9.6.0.2
Current when L= 1 (nowm)
Disabled Vis=0V
SENSE Leakage Current lis(en) 85 - 0.2 1 HA T,=85°C P_9.6.0.3
when Enabled at T,<85°C DEN = “high”
L=0A
See Figure 31
SENSE Leakage Current lis(en)_150 - 0.2 1 pA T,=150°C P_9.6.04
when Enabled at T,=150°C DEN = “high”
IL=0A
See Figure 31
Saturation Voltage in ks Vsis_k - 0.5 1 v Vs=6V P_9.6.0.6
Operation IN =DEN = “high”
(Vs-Vis) IL= 1.2 I (nowm)
Saturation Voltage in Open Vsis oL - 0.5 1 \Y Vs=6V P_9.6.0.7
Load at OFF Diagnosis IN = “low”
(Vs-Vis) DEN = “high”
Saturation Voltage in Vsis F - 0.5 1 v Vs=6V P_9.6.0.8
Fault Diagnosis IN = “low” DEN =
(Vs-Vis) “high”
counter>0
Power Supply to IS Pin VsisicLamp) -a0 |33 36.5 42 v ls=1mA P_9.6.0.9
Clamping Voltage at T,=-40°C
T,=-40°C See Figure 17
Power Supply to IS Pin VsisicLamp) 25 |35 38 44 v ls=1mA P_9.6.0.10
Clamping Voltage at T,225°C
7,225°C See Figure 17
HIEFEM 49 Rev. 1.00
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9.5.1 PRSI ESE - PROFET™
Table 21 Electrical Characteristics: Diagnosis - PROFET™
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. | Max. Condition
SENSE Fault Current hs(FauLT) 44 5.5 10 mA See Figure 34 and P_9.6.1.1
Figure 35
SENSE Open Load in OFF lis(oLoFF) 1.9 2.5 3.5 mA See Figure 34 and P_9.6.1.2
Current Figure 35
SENSE Delay Time at Channel|tiseauit) o |- 500 - Us See Figure 32 P_9.6.1.3
Switch ON after Last Fault
Condition
SENSE Open Load in OFF tIS(OLOFF)_D 30 70 120 Us VDS< VOL(OFF) P_9.6.14
Delay Time from IN falling
edge to hs =
IsioLorr,min ™ 0.9
DEN = “high”
counter=0
See Figure 36
Open Load VpsDetection Vbs(oLoFF) 1.3 1.8 23 v See Figure 35 P_9.6.1.5
Threshold in OFF State
SENSE Settling Time with tsis(on) - 5 20 us 1= Iean) P_9.6.1.6
Nominal Load Current Stable from DEN rising
edgetohs=I/
(kiuis,max @ IL) * 0.9
See Figure 37
SENSE Settllng Time with tSIS(ON)_SLC - - 60 Us /|_ = /L(CAL)_OL P_9.6.1.13
Small Load Current Stable from DEN rising
edgetohs=I/
(kis,max@ /1) * 0.9
SENSE Disable Time ts1S(OFF) - 5 20 ys From DEN falling P_9.6.1.8
edge to /is = /is(oFF)
See Figure 37
SENSE Settling Time tsis(Lo) - 5 20 Us from /.=l (cay Lto /| P_9.6.1.9
after Load Change = Iy (caL) (see
AkiLisinomy)
See Figure 37
SENSE Settling Time after tasic) sic |- 250 400 us DEN = “high” P_9.6.1.14
Load Current to hs= 1./ (kius@ IL)
from I cany to
IL(caL) oL
(RBLTH......)
IR 50 Rev. 1.00
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Table 21 (continued) Electrical Characteristics: Diagnosis - PROFET™
Parameter Symbol Values Unit |Note or Test Number

Min. Typ. Max. Condition

SENSE Settling Time tsis(co) - 5 20 us Start channel: P_9.6.1.10
after Channel Change

IL=Iycav

End channel:
IL=Ican)_L
(see Ak isnom))
See Figure 39
SENSE Settling Time after tasco) sic |- - 60 us DEN = “high” P_9.6.1.15

Channel Change with from DSEL toggling
Small Load Current to hs=IL/ (kismin @

IL)*1.1
Start channel:

IL= I (can
End Channel:

IL= I (can)_oL

(see AkiLis(nom) and
Akiuisiou)

9.6 BSFMEIZHT - ThERHE

Vs=6VE 18V, T,=-40°C F|+150°C

BRE: Vs=13.5V, T,=25°C

MR M B R PAM A EEED MY (RIESRIMIRA) © R=33Q

9.6.1 LHTHE B - a0mQ

Table 22 Electrical Characteristics: Diagnosis - 40 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

Open Load Output Currentat |/ o) au 1 6 11 mA lis=lisoL)=4 UA P_9.7.6.1
ls=4 pA See Figure 31
Current Sense Ratio at KiLiso2 -26.0% |1750 +26.0% lo=20 mA P_9.7.6.6
IL=102
Current Sense Ratio at KiLisoa -23.5% |1750 +23.5% lLoa=50 MmA P_9.7.6.8
IL=104
Current Sense Ratio at KiLisos -20.5% |1750 +20.5% l.os=100 mA P_9.7.6.9
IL= 1105

(RBELTH......)
IR sl Rev. 1.00
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Table 22 (continued) Electrical Characteristics: Diagnosis - 40 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

Current Sense Ratio at KiLisos -19.0% |1750 +19.0% lLos=250 mA P_9.7.6.12
IL= 108
Current Sense Ratio at KiLisi1 -10.0% |1800 +10.0% lii=1A P_9.7.6.15
IL=hn
Current Sense Ratio at KiLisi3 -9.0% |1800 +9.0% liz=2A P_9.7.6.17
IL=113
Current Sense Ratio at KiLisis -8.0% |1800 +8.0% lis=4A P_9.7.6.19
IL=11s
SENSE Current Derating with | Ak s(o1) -14 0 +14 % Ii(caL) oL =1Loa P_9.7.6.27
Low Current Calibration Iicau)_oL_h=lLos

Iican oL L= o2

Tacan=25°C

See Figure 30
SENSE Current Derating with | Ak sivomy |4 0 +4 % Ican =1z P_9.7.6.29
Nominal Current Calibration Ican n= s

Iican) L=

Tacan=25°C

See Figure 30

52 Rev. 1.00
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Table 23 Suggested Component values
Reference Value Purpose
Rin 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity

Necessary to switch OFF CTS1040-2EPA output during Loss of Ground

Rpen 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1040-2EPA output during Loss of Ground

RpseL 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1040-2EPA output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of CTS1040-2EPA outputs to distinguish between Open Load
and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of CTS1040-2EPA output during Open Load in OFF diagnosis
Cout 10 nF Protection of CTS1040-2EPA output during ESD events and BCI
T BC 807 Switch the battery voltage for Open Load in OFF diagnosis
Cvs 100 nF Filtering of voltage spikes on the battery line
CvsGND 47 nF Buffer capacitor for fast transient

A placeholder on PCB layout is recommended

Dys AUIR324x, for Q-diode for reverse battery
example
D7y 33V TVSDiode |TransientVoltage Suppressordiode

Protection during Overvoltage and in case of Loss of Battery while driving an
inductive load

Cvs2 - Filtering / buffer capacitor located at Vear connector
Rsense 1.2 kQ SENSE resistor
Ris_proT 4.7 kQ Protection during Overvoltage, Reverse Polarity, Loss of Ground

Value to be tuned according to microcontroller specifications

Dz, 7V Z-Diode Protection of microcontroller during Overvoltage

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

Renb 47 Q Protection in case of Overvoltage and Loss of Battery while driving inductive
loads
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