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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 39.6 mQ
Nominal load current per channel (Tx= 85 °C) IL(nom) 3A
Nominal load current with resistive load per channel (Tx= 85 °C) I.(nom)_r 49A
Typical current sense ratio at /. = linowm) kius 1800

HiEFM 5

Rev. 1.00
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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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Table3 Absolute Maximum Ratings
T,=-40°C #| +150°C; FAEBEHUMANSE, 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 Y 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|<4.9A
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 IoND -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 IiRev) -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 s -25 - his(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

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

(continued) Absolute Maximum Ratings

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 cbm3d P_4.1.0.23

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

(CDM) N

(pins 1,7, 8, 14)

1) E=ARAFW Vo BT Latch-Up Midk: 5.5V

2) EREBTREBESD, AAREEL “HBM”, #ZHR AEC Q100-002 17/,

3)  EREBINEBESD, FnEBARAY “CDM”, ¥ZER AEC Q100-011 tRi,

AR

1. BEULATZIRIL ) AT EERXT 5 S AR (417t BT EITEZEX T RABUE EF 1 T LIEATGES i hias

rry AT ZE
2. FEHBIRIPIIEES TEGLEC TE BT AIEF I TR HIEIETRIUIIE L T E T IEE .
RIFDIEET BN T IELEEEHIHRIEMTIR 1T H

4.2 #3T R AEEE - ThERK
4.2.1 THERL - 80 mQ
Table 4 Absolute Maximum Ratings

T,=-40°C £ +150°C; FREBEYUMASE, IEBRRANSIH

Parameter Symbol Values Unit | Note or Test Number
Min. Typ. Max. Condition
Maximum Energy Dissipation Eps - - 36 mJ I.= 2%l (nowm) P_4.27.1
Single Pulse Ty0=150°C
Vs=28V
Maximum Energy Dissipation Enr - - 13 mJ IL= I (nom) P_4.2.7.2
Repetitive Pulse Ti0=85°C
Vs=13.5V
1M cycles
Load Current I - - lovym [A - P_4.273
AX
IR 1 Rev. 1.00
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gégﬂ?}o-zsm < Infineon

4= m— R

4.3 TESEE

Table 5 Functional Range - Supply Voltage and Temperature
Parameter Symbol Values Unit |Note or Test Number
Min Typ. | Max 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 TIERER, A IC BB BIERIEETIF, BIFIEErEESIFIEERF L0751
TIHEEH

4.4 ErUZE 7

b AZHHEEIRHEJEDEC JESD51 F/EE /X HT> I THEEZ15E, 1815/8] http://www.jedec.orgo

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 Resistance Rihic - 1.6 2.7 KW |Y P_4.4.0.2
Junction-to-Case simulated

at exposed

pad
Thermal Resistance Rinua - 318 - KW | P_4.4.0.3
Junction-to-Ambient

1) AR¥EFREJIEDEC JESD51-2,-5,-7 7EFR4 252p iR B AR & 14,7 dm (O A7 + H13%) 1£76.2 x114.3 x L5 mm RF EHITHE, ABE2MHE
(2x70um Cu,2x35umCu) -, EEABERT, exposed pad FHMHBILIFFISE— P ANEFEEM. HERTE Ta=105°C, Poissiation
=1W EHTHTH,

BIEFM 12 Rev. 1.00
2026-06-16
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4.4.1 PCBiZE
70 um modeled (traces, cooling area)
£
£
LN
—
70 pm, 5% metalization*
*: means percentual Cu metalization on each layer
PCB_Zth_lsop.emf
Figure 5 1s0p PCB Cross Section
70 um modeled (traces)
£ 35 um, 90% metalization™
€
) 35 um, 90% metalization™
i
A 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 PCB2s2p /1s0p footprint
PCB_sim _setup_TSDSO 14.emf
Figure7 PCB setup for thermal simulations
. -
-= RN =
=l -
=l I
= O =
| -
Solder Pads
Vias
PCB,ZSZP,\ABS,TSDSOM.EWW
Figure 8 Thermal vias on PCB for 2s2p PCB setup
HiEFH 13 Rev. 1.00
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4.4.2 #HBT

CTS1080-2EPA
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b il
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o
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T, = 105°C

Gt

282D

——1s0p - 600 mm2
«=150p - 300 mm2
= 1s0p - footprint

0.1 |

0.0001 0.001 0.01 0.1 1 10 100 1060
Time (s)
Figure9 Typical Thermal Impedance. PCB setup according Chapter 4.4.1
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Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
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Figure 12 Input Threshold voltages and hysteresis
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iZHT(EEE (DEN) SIMNTHIIZRTEERAFIFER. Y DENSIHELMAN ‘B K, ZWHEEAN (BRE.2E
THRELZIHE) . YBMAN YEBEFE 8, 2WEZA (SSIHEBEMASHES)

LR (DSEL) SIBNEFRHITIZHANEE (BRE2.11E) .

DEN SIFIM“= B " BB T rI3E T IEFR DSEL 5| AR RVBE R IRIFDITFSS, BABURTEMNGIH
INBYZAARZSHD DENSIFIRIBKHKE (BIE 8.3 & THRESIFE) . PHSIHINAERERSHASIFERE.
ZIE 11 THREZSAT,

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 Vbihvs) - 0.25 - v See Figure 11 and P_5.4.04
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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CTS1080-2EPA HH Vs fitFE, NNATRERELE, KR TINREHEME, BERERNER, Y Vv:BERTFRX
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BRI Z ERVERIRIELL T EEE |
+ INn 5| ERYIZIEERF

+ DEN 5|l LRV Z 5T

REE G FERIRERIBKEE T0E 13 FiiRo  CTS1080-2EPA BT A U — LB AT RESIRIE S IR (EIR &
£, b5, BTFSEITBBREGBENRERNERE, R—IEFEERXT, TUMRI—LSHNTK,

B=1SEEEIR CTS1080-2EPARE MR IEIRT |
v RHBEERES
v IZETIROR

o VSSIHI ERVEMERR (ZIEREREIN B A NE, EtPiE TR TED oo UE) o
RS BRTHEARIEENT, BREEVIREENTIRE (BERS, 128 X%,

P -
Unsupplied ey
Vs> Vs(op)
IN = ,low*
IN =, high* &DEN = ,low*
Sleep
IN =, low* IN=,low"“ &
& DEN = ,low“ DEN = ,high*
g A < IN = ,high* Yy
| Active Stand-by
i IN = ,low”
DEN = ,high & 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 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 *ERB

FIRET, SBHEAKRLR (REBEEMEIVS IR , BEABBEERTFRERE,

6.1.2 e

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

6.1.3 KREIEIRIC

LEREHEHNSIH (INn. DEN. DSEL) MEUZE “REBF” BT, s3ELTFAREERR. 2 CTS1080-2EPA & F 1k
RIETNES, PRt @EgXF, HEERR) (BB hsser) o SO TAREREREY, AT BITE
RIPINH. RECKERIPBUER, G REHNKERIER (1538 =0, BBNE 831 E THREZIERS) o

6.1.4 TFNAEIN

W DEN BIRIE (IR S BT BRAS MBI “RBET i, SeEAFENER, BEATFXETRES,
ITEBPRS TR TFRRISET, RIERETN, IS 3IBMETEEEBIMEZE R fseawn SAETFERE T hsoworm TR
EENERT, SSEEREEBRRM,

6.1.5 JEEIIET

SERMETE CTS10802EPARIIE S TIRIET, —E— AN IN BN B, REMSHENEER, 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 EE A BEET MY (BRE5IMRRA) @ R=3.80

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 EE A BEET MY (BRE5IMRRA) @ R=3.80

6.4.1 CTS1080-2EPA
Table 10 Electrical Characteristics: Power Supply CTS1080-2EPA
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_6.5.7.1
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 10 HA Vs=18V P_6.5.7.2
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_6.5.7.3
Mode (all Channels ON) IN = DEN = “high”
Operating Currentin Stand-by| /gnp(sTay) - 1.2 1.8 mA Vs=18V P_6.5.7.5
Mode IN = “low”
DEN = “high”
IR 21 Rev. 1.00
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Figure 15 Ros(on) variation factor
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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 hEFXBSEFY
Vs=6VE| 18V, T,=-40°C El +150°C
HAME: Vs=13.5V, T,=25°C

M2 HB R R EEET Y (RIEFIMNGER) @ R=380

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 I.=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 I.=5mA P_7.4.0.2
Voltage at 7,225 °C T,=25°C
See Figure 17
7.4.1 S YEIHELS - 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_7.4.1.1
Vour=10% Vs
See Figure 16
Switch-OFF Delay toFF(DELAY) 10 25 50 us 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 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/ius | Vs=13.5V P_7.4.16
Vour=30% to 70%
of Vs
See Figure 16
(RBELTH......)
$IEE A 27 Rev. 1.00
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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)or |03 0.6 0.9 V/us | Vs=13.5V P_7.4.1.7
VOUT =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
IL: 20 mA
See Figure 18
-,
7.5 BN - ThERBEE
Vs=6VEl 18V, T,=-40°C F| +150°C
BAME: Vs=13.5V, T,=25°C
MWK F A B HRAPAM A FEZD MY (PFRIEFIMNAEE) © R=3.80
7.5.1 ThEBIHE - 80 mQ
Table 13 Electrical Characteristics: Power Stages - 80 mQ
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. Max. Condition
Output characteristics
ON-State Resistance Ros(on)_25 - 20.9 - mQ | T,=25°C P_7.5.7.1
at TJ =25°C
ON-State Resistance Rbson) 150 | = - 39.6 mQ | T,=150°C P_7.5.7.2
at TJ:lSO OC IL:2A
Nominal Load Current per I.(nom) - 3 - A Ta=85°C P_7.5.7.8
Channel (all Channels Active) T,<150°C
Nominal Load Current per I nom) R - 4.9 - A Ta=85°C P_7.5.7.23
Channel with Resistive T,<150°C
Load (all Channels Active) A T,<60K
Output Leakage Current IL(oFF) 85 - 0.01 0.5 HA Vour=0V P_7.5.7.9
at7,=85°C Vin=“low”
TAa<85°C
(RBETR......)
HiEFH 28 Rev. 1.00
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Table 13 (continued) Electrical Characteristics: Power Stages - 80 mQ

Parameter Symbol Values Unit |Note or Test Number

Min. Typ. | Max. Condition

Output Leakage Current IL(oFF)_150 - 1.2 4 MA Vour=0V P_7.5.7.10

at 7,=150°C Vin="“low”
Ta=150°C

Voltage Slope

Passive Slew Rate (e.g. for Half| |dVour/ dt| |- - 10 V/us | Vs=13.5V P_7.5.7.12

Bridge Configuration) See Figure 19

Voltages

Drain Source Diode Voltage [Vosipioog)| |- 650 700 mv IL=-190 mA P_7.5.7.13
T,=150°C

Switching Energy

Switch-ON Energy Eon - 0.32 - mJ Vs=18V P_7.5.7.14
See Figure 16

Switch-OFF Energy Eorr - 0.35 - mJ Vs=18V P_7.5.7.15
See Figure 16

BIEFM 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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ARAWER (WX 14) o
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SIBDIN B R FHHFEHEE toravcn BIBTIE] , LUREREEDIF (“THRSIEUERETE) HRERE

HHBEMNAINES

£ RS EMIER” HER, MRBAEMUAN “B”, WBERFXARE, 1 e EAL, —BHINGIH]

BREMA REFR, HEMEMFIEITHR MRBNSIERES “REF” RIS ERT taave » MWREREI
HHUBZEMEIRINE, MTAFE T —RBEBUERHETT nrerevcr Eifo
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counter 0 ! MRETRY(CR) 0f1 NRETRY(CR) 0 >
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Protection_PROFET_DENforce_time2.emf
Figure 28 Retry Strategy Timing Diagram with Forced Reset
8.4 H R

8.4.1 REFEFRP

ERIER M (BIRNRIEE) h, REHEHDMOSEEMATA IR 2, BIBEENE T ESD
—IREHESH NS, REEHENR G E SIS N RS, B, ARG
BB RS FUET SRR AR (FJB9E 4.1 2= “BWRATER KB 105 “NARE ) .

8.4.2 o EfRIP

HERBENTF Vs(ext,up) # Veat(Ln) 28y, HHEENATIEHIRMEANS . BRT 3 7.2 28 F R
R AFNmEHEMIN, B UV TR FEENREEENEEFRP, 15iE Vs # GND 5| Z &/
BIE ( VsicLame))o

8.5 BA LR E L

8.5.1 = e M T B E R

REMHNEREAMEMD, EBEHAFEEZNMARIST SN EENE, MRIRIREAE, EBHERE
EEMFE, BInhREEEFENE, PROFET™+2 12V I8E A LUAZ HEIX 10 uHEVLLER B (hwow) TEMAH, U
RERM/RERBRGES AVFE, BINERINPNEI —RE (3055 10 ZE RFRIZIRE D) ROBEEEZ, HA
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Table 15 Electrical Characteristics: Protection - General
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition
Thermal Shutdown T yaBS) 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 VsicLamp) -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 Y Setup acc. to P_8.6.0.8
Threshold for Overcurrent AEC-Q100-012
Threshold Reduction in
case of Short Circuit
8.6.1 B RIPSE - 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 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
(RBETR......)
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 RIFE SN - TIRMHE
Vs=6VE 18V, T,=-40°C E|+150°C
HEIE: Vs=13.5V, T,=25°C
MM BRI PAM A EERD MY (RIESRIMIBA) © R=3.8Q
8.7.1 FRIPTHERHEHLE - so mQ
Table 17 Electrical Characteristics: Protection - 80 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

Overload Detection Current IL(ovLo)_-40 32 36 40 A T,=-40°C P_8.7.7.1
atT,=-40°C dl/dt=0.2 A/us

See Figure 22 and

Figure 23
Overload Detection Current ILovLo) 25 30 36 40 A T,=25°C P_8.7.7.7
atT,=25°C dl/dt=0.2 A/us

See Figure 22 and

Figure 23
Overload Detection Current ILovio) 150 |26 30 34 A T,=150°C P_8.7.7.8
at 7,=150°C dl/dt=0.2 A/us

See Figure 22 and

Figure 23
Overload Detection Current ILovi) - 215 - A di/dt=0.2 A/ps P_8.7.7.5
at High Vos See Figure 22
Overload Detection Current ILiovi_Js) - 21.5 - A Vs> Vs(ys) P_8.7.7.6
Jump Start Condition d//dt=0.2 A/us

See Figure 24

HIEFM 40 Rev. 1.00
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HFIZBTE B, CTS1080-2EPA7ES M IS MR HEFHEIMES A S, XEESHEEW IR /I SENSE H
B Nliso WIRZFIZHT (DEN SIBIEAIN “REFE”) , ISSIHIEE NEES.

WR(ERERMREFIZHT, AT IS 5| IR R 2 B Z M0 M EBPE Rsenseo  Rsense BT T 8200 (T
4000, HEEM EFEERREMERIFRIPE) , MURHIQNIBEAPIIHERRR, HEMET Rsense = 1.2 kQo
BT IS SIHIA vs BB Z B R FERENERE, MREMSHBEAENERHE, WARRNGE IS 5(MEZE

H At B e RS

HFHEESIE 29,

>
VS
[Channel 1
Channel 0
— J
Overtemperature > “E}
Internal Counters > s Pin Control _j % outt
INn > Logic ouTo
DEN > @lh/klus | |
DSEL >
» _ MUX
>@ l['SlFAULTl = VosoLorr)
lllslowm
IS
RSENSE
Diagnosis_PROFET_2CH.emf
Figure 29 Diagnosis Block Diagram
9.1 BER
= 18 1R T CTS1080-2EPA IBITIRIT, IS5IHI_ ERSZE IR,
Table 18 SENSE Signal, Function of Application Condition
Application Condition Input level | DEN level |Vour Diagnostic Output
Normal operation “low” “high” ~GND Z

IIS(FAULT) if counter>0

Short circuit to GND ~GND 4
/IS(FAULT) if counter>0

(REETR......)

HIEFM 41 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 lis(oLoFF)

Open Load

(/IS(FAULT) if counter > 0)

< Vs - Vps(oLoFF) Z
> Vs - Vps(oLoFF) hs(oLoFF)

(in both cases lisauLm if
counter >0)

Normal operation “high” ~ Vs hs=1L/ kiuis

Overcurrent <Vs hs(FauLT)

Short circuit to GND ~GND his(FauLT)

Overtemperature z hs(FauLT)

Short circuit to Vs Vs hs<I./ kius
2) _

Open Load ~ Vs 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) BV ERIERRH,

2) BRI BRIV INTF Iono

3) MBS ET Loy

9.1.1 SENSE 5SS EER

R DENIEEN“E”, N{FEF DSEL 5|3 A AFTEBIER SENSE. 303K 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 RERE (NF83EFNR) NZAMBIERER (BNE 0225 THRESHE)

REERERE 2 SINRERER, 1S 3R Isepumo

9.2.1 BEREE (kus)

SN EBRBEERBUR T REMAEBIR. skl /| MEHEREMEIEM, BEEAXFNEFER Issan o SARKELH R
HAR (LEEO0A) , MIBERAKMER Iseny (TH. Z2HEHEN) o XNEHWME 31 R, BEARR
IBAERY ks £k, ML ERMBIF~RNIT .

BiNTE 1S 5|BIFN ADC SIS | I Z B fE B IMNERRE RIS R Es, LUBMESSUEMIRS (BINER RSN/ ES
1ps) o

kus REBVIEERBEZR T RE. HBEBEEMFIETZNFEmM, FANENERXIEA, ATUERE™SHRE
R

v ERFIHRAFLLImNIAERE], TR N A RE X BERIER (Juw)

v OME S SIS R ERRHITE ks (ks @ fuea)

i T:E}‘A IL(CAL)?L §|J IL(CAL)?H E/‘J %5ﬁ§ﬁ|7q ) ks %:_F Kius @ IL(CAL)’ FE{EEXN AkILIS
WERS ks BIPREERE 30 WANITE, BHAkusiEE.

ks @1, Ky s@l
Mgy wax = 100 - MAX( iwis@lycary L 1is@licany v 1)

kiLis@Iycary ' kiLis@Iycary

Kk s@I k@]
Akpps v = IOU'MIN( ILIST7LCAL) L ILISSIL(CAL) H 1)

kIL{S@]L(CAL) ' le.'S@IL(CAL)

Figure 30 Akyscalculation formulas

*Q)ET:E Tacay =25°C T#E1T, 715?5( Akis @?ﬁ}‘k Ii(cay_L ES]| I (cau)_H :}.-E.-'-, |7\] E’\Ji%l'ﬁ%#’%ﬂ EIMZERZ,

HIEFM 43 Rev. 1.00
2026-06-16



gégﬂ?}o-zsm ( Infineon

9 iZHf
A
ls
lisioy //
hs(en
_ Iion) - IL’

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

—BREFRIPEMN, MEMRESHEREABERITENE (BRFESIEELFRE) , HDENEUAEE

SR MAVBERIETRE, SIS IR Isrun. ATREHIILLT 3 MiER:

v NRBEESTHBRRE, BEIREIET “Nrerrvice N rerrvor *Nrereem > WEAIFBEERG, il
== /.SFAULT#%%’Q tiseaor_ 0BT 18], LBfS 1is=l/kus (BOEI32 AR ) o EEBRAEN (EES28 trere IBIT
B , SREEBEIZHE IR EER R srauno

v WNERBE N ON, BEIEREZET nrerrvicr + Nrerrviore * Meerrvany” > WIHREEERA fsavn » BELEIERITERES

I (B toeiavcn ATIBIZVHASR @IS DEN 5 IBIBK O+, #05E 8.3.1 ZEFFR)
v RBEXF, BRZIPITHEIREEN, NEROQEBEIZHITEBSIREETR lsEao

|NT
lLll t
ILiow
| l A t
nterna 0 1 5 I 0 |
counter >
t
DEN T
tisFAULT)_D t
listFauLT) /
hs \ I ks \ \
t
Diagnosis_PROFET_IISFAULT_load.emf
Figure 32 lis(eauLm) at Load Switching
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33 ¥FSENSE E%E’\Jﬁjﬂﬁﬁbﬂﬁu 26 qﬂﬁﬁa_'\ﬂ'\]ﬂﬁfﬁzqﬂ , MEIMERT Is= I/kws, hssaty and IIS(FAULT)Z[E—IJE’\J
X %o

N | I I | .
— t
Short circu |tT
to ground I I >
t
NRETRY(CYO)
" "
retry" cycle
NRETRY(CR) n n
, ‘ V(CR) RETRY(NT) RETRY(NT)
L
A J |
tretRY tReTRy EoeLavicR) t
A
Internal 0 1 I n n +n n +(n *n ) 0 |
counter RETRY(CR) RETRY(CR) RETRY(NT) RETRY(CR) RETRY(CYC)  MRETRY(NT) >
t
DEN T |
>
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“| \ \ [\
>
t
Diagnosis_PROFET_ISFAUL T.emf

Figure 33 SENSE behavior in Fault condition
IIS A
IIS(SAT),max—' ————————— y
lis(sa)
hsFrauLT)max = — — — — — — —_—_——_——_———_——— x
| | hsrauLm
|
his(saT),min = N | ¥
lis(FauL T),min / |
|
I
IL/kILIS I
|
|
h 1 »
} >
ILiow) I

Diagnosis_PROFET_IISFAULT_IISSAT.emf

Figure 34 SENSE behavior - overview

9.3 1818 X 12 W

@B T XAMRE, CTS1080-2EPAMENHIL BBEHMAE R EREHITILR. BT BELLRSE, FHA—L
ShEBTTir (FRIEBPEANEIYRAY EHIEERIR) , QNG HEEEZRATEHE X BIRER. NRSHENER
&M (REITHESENESEMERRE, NET.2.2FR) , BEXHN, SXENEEIZHBEY, ISEH
LEERA LisFauLT)o
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9.3.1 FEEAEEA (hsoLor)

£ OFFIRAET, HDENSIHMRE RS H BFEHADSELS|HNEFRIEER, Vos BESEEBE/IRFRBE Vos
oorr) BHTEE R WIRAHIEEEHBISE X BMIATER, M Vos ~ Vs ELE Vos > Vosororn o HIZETBFAFF B Vos <
Vos ororp BY 5 1S SRR BRI /isioLorr) .

E 35 B R TERE VosBY, isoworn F Lseaun IR R XEATERAES, FHLIGZ UK S@EXAER T 7
AR RS

Is A

his(FauLT)

hs(oLorm

\4

Vbs(oLorr) Vps

Figure 35 lisin OFF State

BB X AR TRIFF RN, BEEBANSIBINTES ZEFEF tsowor ofTiB], ISERM 788 &IRIEMAVIK
&, XERESEEZHITASPLLIRBIAVEIL, & 36 B RAEIRETER, O A AR F,

A
IN
A t
DEN
tis(oLoFF)_D t’
Vourt ~ Vs
Vos(oLorF) f"‘\
\ Load
N ¢ connected
t
IIS A
his(oL0FF)
lis(o)
t
Diagnosis_PROFET_OLOFF_time.emf
Figure 36 Open Load in OFF Timings - load disconnected
IR 46 Rev. 1.00
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9.4 CHREFF
37 1 Bl 39 7R T SENSE 1T tason) M tasiorr) HA BN F (BEFEAEHTUMNER) - HFEAFHER
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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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Figure 39 SENSE Settling Timing - Channel Change
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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 EEET Y (FRIESIMRER)
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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=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
IR 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 I =]
L= (AL
End channel:
IL=Ican) L
(see Ak isnom))
See Figure 39
SENSE Settling Time after tsis(co) sic |- - 60 us DEN = “high” P_9.6.1.15
Channel Change with from DSEL toggling
Small Load Current to hs= 1L/ (KiLismin @
IL)*1.1
Start channel:
IL= I can
End Channel:
IL=IycaL)_oL
(see Ak||_|s(No|v|) and
Akiuisou))
9.6 BSFMEIZHT - ThERHE
Vs=6VEl 18V, T,=-40°C E| +150°C
BAME: V=135V, T,=25°C
WX F A B HRAPAM AFEZED MY (PFRIEFINMAEE) © R=3.80
9.6.1 CHThERHE - sSomQ
Table 22 Electrical Characteristics: Diagnosis - 80 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Open Load Output Currentat |/ o) au 1 6 11 mA lis=lisioL)=4 A P_9.7.7.1
ls=4 pA See Figure 31
Current Sense Ratio at KiLiso1 -28.0% |1750 +28.0% lo1=10 mA P_9.7.7.5
IL= 101
Current Sense Ratio at KiLiso2 -25.5% |1750 +25.5% l02=20 mA P_9.7.7.6
IL= o2
Current Sense Ratio at KiLisoa -23.5% |1750 +23.5% lLoa=50 mA P_9.7.7.8
IL=1 04
(RBETR......)
HiEF 51 Rev. 1.00
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Table 22 (continued) Electrical Characteristics: Diagnosis - 80 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_9.7.7.12
IL= 108
Current Sense Ratio at KiLisi1 -10.0% |1800 +10.0% lii=1A P_9.7.7.15
IL=hn
Current Sense Ratio at KiLisi3 -9.0% |1800 +9.0% liz=2A P_9.7.7.17
IL=113
Current Sense Ratio at KiLisis -8.0% |1800 +8.0% lis=4A P_9.7.7.19
IL=11s
SENSE Current Derating with | Ak s(o1) -14 0 +14 % IicaL) oL =1Lo2 P_9.7.7.27
Low Current Calibration Ican) oL n=Loa

Iiican oL L= Loz

Tacan=25°C

See Figure 30
SENSE Current Derating with | Ak sivomy |4 0 +4 % Icay =113 P_9.7.7.29
Nominal Current Calibration Ican n= s

Iican) L=

Tacan=25°C

See Figure 30

52 Rev. 1.00
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Figure 40 CTS1080-2EPA Application Diagram
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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 CTS1080-2EPA output during Loss of Ground

Rpen 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1080-2EPA output during Loss of Ground

RpseL 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1080-2EPA output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of CTS1080-2EPA outputs to distinguish between Open Load
and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of CTS1080-2EPA output during Open Load in OFF diagnosis
Cout 10 nF Protection of CTS1080-2EPA 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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