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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 (Ta=85 °C) IL(nom) 45A
Nominal load current with resistive load (Ta= 85 °C) I.(nom)_r TA
Typical current sense ratio at /. = linowm) kius 1800

HEFM
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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 IN Input Channel
Digital signal to switch ON the channel (“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

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

5-7,8-11 n.c. Not connected, internally not bonded

12-14 ouT Output

Protected high-side power output channel

1) EENFERWSIMWIATE PcB LIERTE—E, BENMARLSIHIITERENERT . PCB ELNIILITEB AT RAR
Iz

Ao

BREF 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 Y - 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).
R=20Q
Reverse Polarity Voltage VBAT(REV) -14 - - v trev=2 min P_4.1.0.38
Ta=25°C
II]<7A
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 I6ND -50 - 50 mA Renpaccording | P_4.1.0.9
to Chapter 10
Logic & control pins (Digital Input = DI)
DI=IN, 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 ls=10 pA P_4.1.0.16
Current through IS Pin Is -25 - lis(sam),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...)
HAEFA 10 Rev. 1.00
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Table 3 (continued) Absolute Maximum Ratings

T,=-40°C E +150 °C; FREBEH UM NSE, ERFRANIE (FEZENE)

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

ESD Susceptibility OUT vs GND Vesp(nem)_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/,

pr 723
1. BRI 7 B EERXT ES B R X 1R o BT /BRI RABE EE 1 FLIERIEES #0055
ea T

2. EBIRIPIIFE S TERLEIC TE G2 LIRS TR R AIEIG BN IE L T IE = TIEEEs
RIFIEET BN T IELEE EHIERIEMTIR 16

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 Eas - - 30 mJ IL=2%I (nowm) P_4.2.6.5
Single Pulse Ty0=150°C
Vs=28V
Maximum Energy Dissipation Ear - - 9 mJ IL= I (nom) P_4.2.6.6
Repetitive Pulse Ty9=85°C
Vs=13.5V
1M cycles
Load Current |1 - - Lowm |A - P_4.26.3
AX
BIEFH 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 AFHHEEIRYE JEDEC JESD5S1 /LX), HIE THEEZ15E, 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 - 3.3 5.3 KW |Y P_4.4.0.1
Parameter Junction-Top
Thermal Resistance Rihuc - 2.9 47 Kw | P_4.4.0.2
Junction-to-Case simulated

at exposed

pad
Thermal Resistance Rthua - 34.5 - 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,

BREF 2 Rev. 1.00
2026-06-16
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a7 m—RRAEE
hJ
4.4.1 PCB i E
70 um modeled (traces, cooling area)
€
E
[T9]
ks
70 um, 5% metalization*
*: means percentual Cu metalization on each layer
PCB_Zth_ls0p.emf
Figure 5 1s0p PCB Cross Section
70 um modeled (traces)
= p— 35 um, 90% metalization*
€
2, 35 um, 90% metalization™
70 um, 5% metalization*
*: means percentual Cu metalization on each layer
PCB_Zth_2s2p.emf
Figure 6 2s2p PCB Cross Section
%l%
JEDEC 1s0p / footprint
JEDEC 1s0p / 600mm* JEDEC 2s2p
| ] | |
PCB 1s0p + 600 mm? cooling PCB 2s2p / 1s0p footprint
PCB_sim _setup_TSDSO14.emf
Figure7 PCB setup for thermal simulations
i -
- g =
| =— -
| e— -
= -
Solder Pads
Vias
PCB_252p_vias_TSDSO4.emf
Figure 8 Thermal vias on PCB for 2s2p PCB setup
HAEFA 13 Rev. 1.00
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4.4.2 #HBT
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\

—2s2p

e 150p - 600 mm2
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= 150p - footprint

01 \

0,0001 0,001 0,01 0,1 1 10 100 1000
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Figure 9 Typical Thermal Impedance. PCB setup according Chapter 4.4.1
CTS1040-1EPA
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Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
BIEFM 14 Rev. 1.00
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NG| IN BUE L EE, MABRS3.3VMCUM5VMCU ER (BRET 10 THREEBNNABRIEER) .
NI EREREWE 11, MNRIZS AR, NWAZiERA 10 kQ B EZEIEE) GND 5| s &R,

'S

D

T Eg : ZS\VSlCLAMP)

?X\ESD fml 73\

Voicrame)

Voi

Input_IN_INTDIO.emf

Figure 11 Input circuitry
“REBTE M ‘B RF RESNEZERERSE Vo M Vows EX. X MEZIBINXRIE 12 i, iR
“BET RSHENEE Vi IGRSTHR “REE RESFENEE,

VD| A

VD I(TH ), MAX

Vo)

1
v VoiHYs)

VoitHymIn

v

A
Internal channel 0

activation signal >
t

Input VDITH_2.emf

Figure 12 Input Threshold voltages and hysteresis
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5.2 ZHRS | B

ZHrfERE (DEN) SIHMZHIIZETERERAMRIFEBER, I DENSIENN ‘& Y, 1ZHRBAN (BRF2E
THREZIFE) . HEUN“RET i, 2EER (S5IHEMNSES) -

DEN SIHIM“E BT E“REBF NEERBREENRIPDiFS, BEBURT IN SIHIBVZIERSH DEN 5|HIRY
FAKE (BIE 83 ETHREZFE) . S IHNNEEMSMASIEER. 2RE 11 THREZIFE.

5.3 RSIFIEIZES B

Vs=6V E| 18V, T,=-40°C &l +150 °C

HANE: V=135V, T,=25°C

=N (D) 3IR=IN, DEN

Table 7 Electrical Characteristics: Logic Pins - General
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition
Digital Input Voltage Vbi(tH) 0.8 13 2 v See Figure 11 and P_5.4.0.1
Threshold Figure 12
Digital Input Clamping Vbi(cLampa) - 7 - \Y Im=1mA P_5.4.0.2
Voltage See Figure 11 and
Figure 12
Digital Input Clamping VbiccLampa) 6.5 7.5 8.5 v Im=2 mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis Vbihvs) - 0.25 - v See Figure 11 and P_5.4.04
Figure 12
Digital Input Current (“high”) | Ip) 2 10 25 pA 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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6 FIR

6 ER

CTS1040-1EPA HH Vs fitFE, RNNATREELE, TATIHRBHRME, BERERNBE, JVBERTRX
EBERY, ZBEREI A LIEIhREHRRIEEIZEHT,

6.1 BEER

CTS1040-1EPAE LA T TEHR=C:

v RERIETC

o SEEHIER

o VIR

BRI Z B EIRIBIB U T L EHE

+ IN S| ERVZIEEBFE

+ DEN 5|l LR ZiEET

REEBEIETT e BEI0E 13Ff7R. CTS1040-1EPA B1T A UK — LB A sERIRIE S F BVIRIERE T A
ST, Lk, BFEIERIRVBENREGNERE, B—RERIXT, IUNRE—LSHTK,
BH=MSEUHER CTS1040-1EPA BIE MEIFIR

v RHBERS

v IZETIROR

v VSSIRI_ERVHEFERR (TERREERAEN @ 1 ME, EMAAE TIEER TEE oo M)

K EERTEARAIEENXT, BRBEE V. IREENINEE (BERS, 12 XA,

P -

Unsupplied =

Vs> Vsop
IN =, low*
IN = ,high* &DEN=,low*
Sleep
IN =, low* IN =, low"“ &
&DEN=,low* DEN = ,high*
A 4 < IN = , high* A 4
Active | Stand-by
: IN =, low*
DEN:,,hI h &DEN:,,high“
DEN =, low*
PowerSupply_OpMode_PROFET.emf
Figure 13 Operation mode state diagram
Table 8 Device function in relation to operation modes and Vs voltage
Operative Mode |Function Vsin undervoltage Vsnot in undervoltage
Sleep Channel OFF OFF
(RBETR......)
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g*g;oﬂz;}o-mm Infineon

6 IR
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 Channel OFF available
Diagnosis OFF available in OFF and ON states
Stand-by Channel OFF OFF
Diagnosis OFF available in OFF state
6.1.1 *EHE

TEWRET, BEEAKRLE (KERERME vs 51H) , EARBBEERTFRERE,

6.1.2 e

HHEBEE () MBSALERN, #FALBRRS. BREERH LA, BESTRNIIERE Vaor, EILLA
M EBRESENL

6.1.3 REEIR

LEREHFHASIR (N, DEN) BHEMUEYERBFE, ssFATFRIEER. % CTS1040-1EPA b FIRERIET
BY, FrEWE@ESXA, HEERRDN BSRB ) o LA THRIERRE, &H DRI HR
PAH, NHRBERPEER, SIHAREHNKREX (18888 =0, BENE 83.1E THEZIFHE) -

6.1.4 EZ

2 DEN 3|HIENL N ‘BT BN IHEN REF i, ST HIRI. BEXTFXARS, al#
TXRETRE T RHFRIZE. RIBAFIUR, 1S SIRIRTEEHILEPERT lseaun HAFFEREIR hsororn RS0
FERTURINT, BFFRYHARRIRIEM.

6.1.5 JEEIIET
SERMETE CTS1040-1EPARIIE S TIRIER, —BRNSIHIN BN “B”, B[ERSENENER, BEEE
BESPE fovonerve JERE (7 GND 3IBIANTIE, EH Vs 3| AEIEALER) o T8, BT ERPRE
EEEN, WA LUHTISH.
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6.2 Vs R [E

TE Vsor F Vsy) ZI18] , RIENGIHRAL L, NRSFBETIE TEMERXT) HEMHBBEEFRESE Vs
NP EBZ A X (A a0 BB

—BEBEE Vs BT ITEEE Vo, BEMSBERITH. ERILERIE] toeww, ARIPEHULERE
HIlRRERZY (HRIE AEC-Q100-012) , ¥NE 14 Fixo

MRB[HELTARIEREN, BE—TMRABURE”, WH VeVson BT, HMANBESE, TEFEF bravwo

~

AN

Vs

Vsiop)

L
S(HYS)
Vsiuy) —X
t
Channel
activation signal L >
t
F 3
VOUT
/_
toeLaviuy)
t
Power Supply_UVRVS.emf
Figure 14 Vsundervoltage behavior
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6 FIR

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
HAEFA 20 Rev. 1.00
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6 FIR

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

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

6.4.1 CTS1040-1EPA
Table 10 Electrical Characteristics: Power Supply CTS1040-1EPA
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition
Power Supply Current Ns(sLeep) 85 | 0.01 0.5 pA Vs=18V P_6.5.13.1
Consumption in Sleep Mode Vour=0V
with Loads at 7,=85°C IN = DEN = “low”
T7,=85°C
Power Supply Current Ns(sLeep) 150 | = 1.75 7 pA Vs=18V P_6.5.13.2
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_6.5.13.3
Mode IN = DEN = “high”
Operating Currentin Stand-by| /gnp(sTay) - 1.2 1.8 mA Vs=18V P_6.5.13.5
Mode IN = “low”
DEN = “high”
HAEFA 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 ThELE

7.4 hEFXBSIFYE
Vs=6VE) 18V, T,=-40°C El +150°C
HAME: Vs=13.5V, T,=25°C

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

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 IL=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,=25°C
See Figure 17

7.4.1 BSIFIETIERL - 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_7.4.13
Vour=90% Vs
See Figure 16
Switch-OFF Time torr 15 50 100 s Vs=13.5V P_7.4.14
Vour=10% Vs
See Figure 16

(REAKTR......)

BREF 27 Rev. 1.00
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afineon

BUEF
7IhELR
Table 12 (continued) Electrical Characteristics: Power Stages - PROFET™
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Voltage Slope
Switch-ON Slew Rate (dv/dt )on 0.3 0.6 0.9 V/ius | Vs=13.5V P_7.4.1.6
VOUT =30% to 70%
of Vs
See Figure 16
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(sLe) 2 7 18 mv DEN = “high” P_7.4.1.9
Limitation at Small Load IL=20 mA
Currents See Figure 18
7.5 BN - ThEREHE
Vs=6VEl 18V, T,=-40°C E|+150°C
BAME: =135V, T,=25°C
MM BRI PAM A EERD MY (FRIESRIMIBA) © R=33Q
7.5.1 hEHHE - 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 - mQ T,=25°C P_7.5.6.1
TJ =25°C
ON-State Resistance at Roson)_150 |- - 36 mQ T,=150°C P_7.5.6.2
T,=150°C L=2A
Nominal Load Current per I nowm) - 4.5 - A Ta=85°C P_7.5.6.8
Channel (all Channels Active) T,<150°C
Nominal Load Current per I.(nomy R - 7 - A Ta=85°C P_7.5.6.23
Channel with Resistive T,<150°C
Load (all Channels Active) AT,<60K
(RBETR......)
HIEFH 28 Rev. 1.00

2026-06-16



CTS1040-1EPA

infineon

BHEFM

71IHELE

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) 85 - 0.01 0.5 MA Vour=0V P_7.5.6.9

T,<85°C Vin="“low”
Ta<85°C

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

T,=150°C Viu=“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 [Vosipioogy| |- 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

BIEFH 29 Rev.1.00
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Figure 20 Overtemperature Protection (Absolute)
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8.3 & EHIRA RIPHIZ R E
EABRRPNSINES (TRRTH) BRI

¢ BEMPGEEXT, RITHEREE

¢ MNRFBEIMBGBEISETEOE, 1S 3IH IRBEABIEER I (BN 0223 TRESEE).

SNRFAERIPHFIERAR R 14 PAARBER "5 ME, WBERUBRAR, I, ZEFE—TRBER
s, MUEKREMIESHIENIREME.

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

HINBA BN, HRBEFR. IRAERE, BNELEXH. RERERIFIGIR BB &4, BE
ARAWER (WX 14) o
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£ I HRSEMIER” HEA, MRBAEMUA B, WBERFXARE, 1 ey 11, —BHASIH
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I RSESEMUEIRINME, MNMARWFE F—RBERERHIT neerrven Eixdo
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Retry Strategy Flowchart
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8.6 BEFERIPSH

Vs=6VE 18V, T,=-40°C E|+150°C

BARE: Vs=135V, T,=25°C

WX F A B HRAPAM AFEZED MY (PFRIEFIMNAEE) © R=330

Table 15 Electrical Characteristics: Protection - General

Parameter Symbol Values Unit | Note or Test Number
Condition

Min. Typ. Max.

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

Thermal Shutdown Thys(ABS) - 30 - K See Figure 20 P_8.6.0.2
Hysteresis (Absolute)
Thermal Shutdown TovN) - 80 - K See Figure 21 P_8.6.0.3
Temperature (Dynamic)
Power Supply Clamping Vs(cLamp) -40 |33 36.5 42 v hs=5 mA P_8.6.0.6
Voltage at T,=-40 °C T,=-40°C

See Figure 17
Power Supply Clamping VsicLamp) 25 |35 38 44 V hs=5 mA P_8.6.0.7
Voltage at 7,=25°C T,=25°C

See Figure 17
Power Supply Voltage Vsus) 20.5 22.5 24.5 v Setup acc. to P_8.6.0.8
Threshold for Overcurrent AEC-Q100-012

Threshold Reduction in
case of Short Circuit

8.6.1 BSRERIFSE - PROFET™

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

Automatic Retries in Case of | ngerry(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 tretry 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 trRETRY 40 70 100 ms See Figure 25 and P_8.6.1.5
Condition Figure 26

(REETH......)
BIEFH 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

BREF 4 Rev. 1.00
2026-06-16



QT
CTS1040-1EPA |n Ineon
B &_/
93

9 iR

HFIZUTERY, CTS1040-1EPA 7E5 (M IS AMBRHEIFFIRIMES A S, XEESBEEWIFR /I SENSEHE

Nhso YIREFIZET (DEN ZIIEMNN “REF?) , 1SSIERZASES.
SNEREF RBIRRAFIZHT, WA IS 5| FIAN R IRE M 2 1B SN BB P Rsenseo  Rsense (EAT= T 8200 (8K
400Q, HEEM EEFERREMYIRIZARIFE) , LURGASNBERPIINRBIKR, HEEN Reense = 1.2 kQo

BT 1S 5IRIA vs EEZ IS R FERERERE, WRAEMSHBAREREIREE, WARRBRE 1S 5| IEREIHE AN
gL opULS=Rick i

FIBEIEEWE 29,
VS
Output Channel
| T
v
|_<
Overtemperature > “t}
Internal Counter N Pifocg?gtml __|-I
— b ] out
DEN > @l'u’ kius
=@ J’IS(FAULTJ ::+V[)5(OLQFF)
lhs(omm
IS
Rsense

Figure 29 Diagnosis Block Diagram
9.1 R
= 18 Rt T CTS1040-1EPAIZITIRIN T, IS 51 LRYSE 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 z

/IS(FAULT) if counter>0

(REETR......)

BIET A 41 Rev. 1.00
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Table 18

(continued) SENSE Signal, Function of Application Condition

Application Condition

Overtemperature

Short circuit to Vs

Open Load

Input level

DEN level

Vout Diagnostic Output
z his(FauLT)
Vs hs(oLoFr)
(hsauLm if counter > 0)
< Vs- Vbs(oLoFF) z
> Vs - Vbs(oLoFF) hs(oLoFr)

(in both cases Lis(rauLT) if
counter >0)

Normal operation “high” ~ Vs hs=1L/ kiuis
Overcurrent <Vs hs(rauLT)

Short circuit to GND ~GND hs(rauLT)
Overtemperature z hs(FauLT)

Short circuit to Vs Vs hs<IL/ ks

Open Load ~ Vsz) hs=ls(en)

Under load (e.g. Output Voltage ~ V3 hseny < hs<Inomy/ Kiuis
Limitation condition)

All conditions n.a. “low” n.a. z

1) ESMRY LhiEsfH,

2) HWEEBRBIVNT oo

3)  RHERSIAET Lo

IR 2 Rev. 1.00
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9.2 BT a2

YHRIUTREN, SIS MBRES BRI (b kus=1/hs)
v EBEEFR, HE Vos < Vosowom

v BHIRER

v RERIE (NE 83 B HR) WZANEEAER (BRE 0225 TREZHE)
REERERE 2 SINRERER, 1S 3R Isepumo

9.2.1 BB (kwus)

N ERAEEBUR T REMAEEIR. /s, BHEREMEIEMN, EEARTIBMER son o MNRIEHAE
FE& (LBHA0A) , MIEERAMER e (ZH. ZHBARN) o XNFEWE 31T, HLRIE
BHkustk, MALEREES=RIITA.

FBINFE IS S| BIF0 ADC BN I Z [EfE R SMEBRE R ISR 2R, LURMESSURMIR: (BN ER IS RN &\ 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
RO fTkius FIFEENER B 30MATITE, HAkustEE,

kipis@I kys@l1
Akiyps apax = 100 - MAX( wis@lycay 1 Kis@lycany n )

kiLI.‘T@[L(CAL) k{L!‘?@IL{CALI

Kps@I kipis@I
ks = 100+ MIN( ws@heans | kuis@lcann l)
kiis@lycar KiLis@lycary

Figure 30 Akyscalculation formulas

BUETE Tacay =25°C FiE1To BEL Akius BLFEM Iicant B luea_n SEEIABNE RS M BIES o
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- oL - IL’

Figure 31 Current Sense Ratio in Open Load at ON condition
9.2.2 R (hsraun)

—BREFRIPEMN, MEMRSHERTARARERITEENE (BUE 83 E FLIFE) , M DENBUAE,

SIR IS IRAEER hswavino PTEEHHIRLAT 3 #piER:

v MIRBELTARBRRS, BEIREURT “Nrerricr +Nremvoe *Mreream 7> MITERFBEERE, iR
BB hseauin FFHIFER tiseauin o BYTE], LEfS1s=l/kus (WIEI32FAR) o EERBAEN (ERS2R trere IBIT
B , SRNEEEIZHISEBIITREE R seuno

v WIRIBE N ON, BEIRREET “ Neerevicr) + Mrerrviore) * Meerrvam” s MRS hseann » B EIRIERITERER
E4I GBI toeiavcn BT {E1ZUHEASE @IS DEN 5 |BIBK )+, 05 8.3.1 F Frik )

v WMNBREEXE, BRSITHRERREN, NEXEEBEIZHNESRMEETR s

|NT
’LJ\ t
ILiow)
| l A t
nterna 5 1 > I 5 |
counter >
t
DEN T
ListrauLT)_D t
lisiFauLT) liS{FAULT)
hs \__ i/ ks \ \

t
Diagnosis_PROFET_IISFAULT_load.emf

Figure 32 lis(eauLm) at Load Switching
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33 %4 SENSE S ST AR EIE ZGqJFﬁZI__\E’JEqu:', ME 34 8BRT hs= I/Kiuss, hssary and fisgeauc) Z“ﬂﬂ"]
X %o

z I I | [ L,
R t
Short circuit
to ground I I >
t
NRETRY(CYC)
"retry" cycle
NRETRY(CR n n
JL‘ <A) RETRY(NT) RETRY(NT)
treTryY treTRY toELavicr) t
A
Internal 1 1 " " n N i n ) o |
counter RETRY(CR) RETRY(CR) ¥ NRETRY(NT) RETRY(CR) RETRY(CYC) ~ MRETRY(NT) =
t
DEN T |
I [ t
IS(FAULT) \s{FauLT) s,
WA
/'SI \ \ [\
t
Diagnosis_PROFET_IISFAUL T.emf

Figure 33 SENSE behavior in Fault condition
’IS ~
’IS(SAT),max— —————————
IIS(SAT)
LsFAULT) max = = =— — — — — —_——— e e e ——— N
| | listrauLT)
|
l\s(saT),min = | A
IIS(FAULT),min I
|
|
IL/kILIS I
|
|
1 »
} >
ILiow) I

Diagnosis_PROFET_IISFAUL T_IISSAT.emf

Figure 34 SENSE behavior - overview

9.3 BB X HF 2 MR

LB AT £ IRAS, CTS1040-1EPAMSTIGE L B E HFIER B EEME M TEL R BT HBELLIRES, BE—L
SNERTTHE (THIERMAFIEIIRA ERIBTE) , TR NASSTE LN SR EEER, RSN S
FERM (NEHMRNESSMERR, EW.22FR) , BEXHN, SRQNBESUE, 1SE
J: %3}2&?{’ I IS(FAULT)o
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EOFF IR, Z DENSIIEMN NS Y, Vos BIESEIERE/IGFREBE Vos owom BETTELIR. SARAEE
BIEH BB BEMIER, M Vos~VsEIE Vos>Vos ororre HIZETBRFH BV os < Vos oworn BY, 1S 51 RIZ HEERTR
Isiororr) o &l 35 BIR T ERE VDSEY, lisororn M hsraunBIKFRe XM TERAES, EILIRZRA UKD EEX
B T B SRR,

Iis A

hs(eauLm)

lis(oLoFR)

\4

VosoLorr) Vs

Figure 35 Isin OFF State

BB X AR FRIFF RN, FBEEBANSIBINTEE ZEEFRF tsowor o B8], ISEM 788 RIRIEMATIR
B, XERETE)EEHITAEPLLIRBRAVEIL, E36 B RAEIRALFTER, O HABRCMNE,

A
IN
A ¢
DEN
tis(oLoFF)_D t’
Vourt - Vs
A 'N
Vbs(oLorF) "‘-_
A 4 i
H Load
< connected
t
IIS A
lis(oLoFF)
hston -
t
Diagnosis_PROFET_OLOFF_time.emf
Figure 36 Open Load in OFF Timings - load disconnected
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—
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torr
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Figure 37 SENSE Settling / Disabling Timing
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off | on | orF
t
DENT —l I
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I / \
T S \ >
Lsis(on)_sLc tsis(on) Lsis(Lc)_sLc t
'IsT ;‘ _\
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t
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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

HAE: Vs=13.5V, T,=25°C
M4 2 BB RN A HEETIEY (FRIESIMTER)

. RL:33Q

Table 19 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=8Vto18YV 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 HA DEN =“low” P_9.6.0.2
Current when L= 1 (nowm)
Disabled Vis=0V
SENSE Leakage Current lis(en)_ss - 0.2 1 pA T,=85°C P_9.6.0.3
when Enabled at T,<85°C DEN = “high”
IL=0A
See Figure 31
SENSE Leakage Current lis(en) 150 - 0.2 1 HA T,=150°C P_9.6.0.4
when Enabled at 7,=150°C DEN = “high”
L=0A
See Figure 31
Saturation Voltage in ks Vsis_k - 0.5 1 \% 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 \Y Vs=6V P_9.6.0.8
Fault Diagnosis IN = “low” DEN =
(Vs-Vis) “high”
counter>0
Power Supply to IS Pin VsisicLamp)_-40 |33 36.5 42 Vv Is=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 \Y ls=1mA P_9.6.0.10
Clamping Voltage at 7,225°C
7,225°C See Figure 17
HIEFH Rev. 1.00
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9.5.1 PRSI ESE - PROFET™
Table 20 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/
(kiLis,max@ /L) * 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/
(kiuis,max @ IL) * 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
I (caL)_oL
HIEFH 49 Rev. 1.00
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9.6 BSRHE 2 - ThRMHE

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

Mk 2B A BEZT MY (BRE5IMRRA) @ R=330

9.6.1 LHTHE B - a0mQ

Table 21 Electrical Characteristics: Diagnosis - 40 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

Open Load Output Currentat |/, (o) 4y 1 6 11 mA lis=lsoL) =4 pA P_9.7.38.1
ls=4 pA See Figure 31
Current Sense Ratio at KiLiso2 -26.0% | 1750 +26.0% lLo2=20 mA P_9.7.38.6
IL=102
Current Sense Ratio at KiLisos -23.5% |1750 +23.5% lLoa=50 mA P_9.7.38.8
IL= 1104
Current Sense Ratio at KiLisos -20.5% | 1750 +20.5% los=100 mA P_9.7.38.9
IL= 105
Current Sense Ratio at KiLisos -19.0% |1750 +19.0% lLos=250 mA P_9.7.38.12
IL= 108
Current Sense Ratio at KiLisi1 -10.0% | 1800 +10.0% lii=1A P_9.7.38.15
L=l
Current Sense Ratio at KiLisi3 -9.0% |1800 +9.0% lis=2A P_9.7.38.17
IL= 113
Current Sense Ratio at KiLisis -8.0% | 1800 +8.0% lis=4 A P_9.7.38.19
IL=11s
SENSE Current Derating with |Akysor)  |-14 0 +14 % I (caL)_oL = ILoa P_9.7.38.26
Low Current Calibration Iicau)oL_n=Los

ILcau)_oL_L= Loz

Tacan=25°C

See Figure 30
SENSE Current Derating with | Ak sivomy | -3 0 +3 % Iican =113 P_9.7.38.27
Nominal Current Calibration Iican n=IL1s

Iiicay L=

Taccan=25°C

See Figure 30

EFA 50 Rev. 1.00
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Figure 39 CTS1040-1EPA Application Diagram
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Table 22 Suggested Component values

Reference Value Purpose

Rin 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1040-1EPA output during Loss of Ground

Rpen 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1040-1EPA output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)
Ensures polarization of CTS1040-1EPA outputs to distinguish between Open Load
and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of CTS1040-1EPA output during Open Load in OFF diagnosis

Cout 10 nF Protection of CTS1040-1EPA 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

CysGND 47 nF Buffer capacitor for fast transient
A placeholder on PCB layout is recommended

Dys AUIR324x, for Q-diode for reverse battery

example

Dz, 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 1.2kQ 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 4.7kQ 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 (Raoc * Csense) longer than 1 ps is recommended

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

10.3 MIINERIBER
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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 [- =3+ |

Figure 40 PG-TSDSO0-14 (Thin (Slim) Dual Small Outline 14 pins) Package Outline

i 0.65 }7 0.45 i i 0.65 0.45

SLinHNneE ~BARRE -
% ) § | - 1.075

AL oadan

4 1.85
D copper solder mask stencil apertures
ALL DIMENSIONS ARE IN UNITS MM
Figure 41 PG-TSDSO0-14 (Thin (Slim) Dual Small Outline 14 pins) Package pads and stencil

Green product (RoHS compliant)
AT HEEKBEFAXWIFEREENEKX, HFETFEITEM, ZsFUFe~aiEliRl,. FB8~R7E
RoHS i (BRS|ERABLHFRE, HBERFS IPC/JEDEC J-STD-020 ik, ERFLHIFRE) -
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