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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)_150 110 mQ
Nominal load current per channel (Tx= 85 °C) IL(nom) 2A
Nominal load current with resistive load per channel (Tx= 85 °C) I.(nom)_r 2.8A
Typical current sense ratio at /. = linowm) kius 1075

YHEFH >
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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.

IR 9 Rev. 1.00
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Table 3 Absolute Maximum Ratings
T,=-40°C Bl +150°C; FREREHIUMASE, EBRANSIM (FRIEZHEME)
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
] <2.8A
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 = 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 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(Hem) -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 BT RATE E - ThERR
4.2.1 IhERL - 120 mQ
Table 4 Absolute Maximum Ratings ?/

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

Parameter Symbol Values Unit | Note or Test Number
Min. Typ. Max. Condition
Maximum Energy Dissipation Eps - - 135 mJ IL= 2%l (nowm) P_4.2.8.1
Single Pulse Ty0=150°C
Vs=28V
Maximum Energy Dissipation Enr - - 4 mJ IL= I (nom) P_4.2.8.2
Repetitive Pulse Ti0=85°C
Vs=13.5V
1M cycles
(RBELTH......)
IR 1 Rev. 1.00
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Table 4 (continued) Absolute Maximum Ratings

T,=-40°C E +150 °C; A B EH U AESE, ERRANIE (FESENE)

Parameter Symbol Values Unit | Note or Test Number
Min. Typ. Max. Condition
Maximum Energy Dissipation EAR(RELAY) - - 10 mJ IL=220 mA P_4.2.84
Repetitive Pulse - Relay Ty0= 85 °C
Vs=13.5V
2M cycles
Load Current I - - lovym [A - P_4.2.83
AX

1) REZFEFNE, BIRITHEE.

BIRFAR 12 Rev. 1.00
2026-06-16
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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

2FE. AFHHEEIRYE JEDEC JESD5S1 /LX), HIE THEEZ1SE, 1815/5] http://www.jedec.orgo

Table 6 Thermal Resistance
Parameter Symbol Values Unit |Note or Test Number
Min Typ Max Condition

Thermal Characterization Y irop - 3.8 6.4 KW |Y P_4.4.0.1
Parameter Junction-Top
Thermal Resistance Rihyc - 33 55 Kw | P_4.4.0.2
Junction-to-Case simulated

at exposed

pad
Thermal Resistance Rthua - 34.6 - Kw | P_4.4.0.3
Junction-to-Ambient

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

BIRFAR 13 Rev. 1.00
2026-06-16
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4.4.1 PCBiZE
70 um modeled (traces, cooling area)
£
=
LN
2
70 um, 5% metalization™
*: means percentual Cu metalization on each layer
PCB_Zth_lsOp.emf
Figure 5 1s0p PCB Cross Section
70 um modeled (traces)
c 35 um, 90% metalization*
£
”‘_'1 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_TSDSO 14.emf
Figure 7 PCB setup for thermal simulations
R EEEm
=l -
= I
| -
Solder Pads
Vias
PCB_252p_vias_TSDSOL4.emf
Figure 8 Thermal vias on PCB for 2s2p PCB setup
BIRFAR 14 Rev. 1.00
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4.4.2 ez ETN

CTS1120-2EPA
100 | AT |

s

R
\
|

-
o

Z!hJA (Klw)
T,=105°C

Ll

/

—252D
=150p - 600 mm2
w=150p - 300 mm2
=—150p - footprint

0.1 |

0.0001 0.001 0.01 0.1 1 10 100 1060
Time (s)
Figure 9 Typical Thermal Impedance. PCB setup according Chapter 4.4.1

CTS1120-2EPA

130

\ —150p - Ta=105°C
120

NI

RN
. N\
. AN

70 AN

“ AN
N

50 \

Ryna (K/W)

40

30

0 100 200 300 400 500 600
Cooling area (mm2)

Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
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5.2 US|k

UiEAE (DEN) SIRMZS1ISMTEERAIRIP R, X DEN 3IHBMI B I, LHEBAN (BRE2=
TRESHE) . YBNERTR, SE2A (S3IHBUIABED) .

LHTYERR (DSEL) 3IMMERMITISMMNEE (BNE0.115) ,

DEN 3B “B5EB S Bl BB MU T 75 MR DSEL 3| MR HEEMRIPHIZ S, BEEUATHASIH

INBUIZAEIRZSH] DENS [BIBVBKHRKE (BIE 8.3 & THREZIEE) . 125 HIRNERE S NG | BIFEE
20E 11 THREZAT,

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

BIRFAR 17 Rev. 1.00
2026-06-16



gégﬂ:;}o-zEPA Infineon

6 FIR

6 ER

CTS1120-2EPAH Vs EEE, NMXATABNEE, EATIIRELEME, BERERNEER, HBERTFTRE
E{ERY, ZFEEAIRIEThERE R UEF 2 T,

6.1 BERR

CTS1120-2EPAB LA T TEHR=C:

v RERIETC

o SEEHIER

o VIR

BRI Z B IRIRIB U TR EHE:

+ INn5|H) ERYZIEERF

+ DEN 5|l LR ZiEET

REEEIETTENBEI0E 13 FiiRo CTS1120-2EPARYIT AR — LB A sERIRIE S F BVIRIERE T A
ST, Lk, BFEITEIR EENXERNBE, B—RERKXT, AIUMNRE—LESHITN,
B=SEIERCTS1120-2EPARIE MEFIER

v EEEERE

v IZETIROR

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

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

P _

Unsupplied P

Vs> Vsiop)
IN =, low*
IN = ,high* A &DEN=low*
Sleep
IN =, low* IN = low* &
&DEN =, low" DEN =, high*
Y € IN = ,high*
Active ,| Stand-by
B 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 Vsvoltage
Operative Mode |Function Vsin undervoltage Vsnot in undervoltage
Sleep Channels OFF OFF
(RBLTH......)
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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 “REF” BY, s3ELTFAREERR. 2 CTS1120-2EPA & F1K
RIEINEY, PRt @EgxF, HEERR) BB sswr) o s THREERREN, REITENTE
RIPINHE. REKERIPBUERN, G REHNKERIER (1588 =0, BBNFE 3.1 E THELZIERS) o

6.1.4 TFNAEIN

W DEN 3| MIB (N “BEFE” BMASIMBMN RET” KN, [EDTFENER, BELATFEARS, 7
FTEEPRS FRHFRISET. RIBAEHTN, 1S3 IBITTAEH IAREE A hsraon B A ETFFER B fsoom 1R
Bo ERBNERT, SSEEREEBRM,

6.1.5 JEEIIET

SERMETE CTS11202EPA BITE % THRIE . —B— NGB IN BAIH “B7, [ERSMIEIMER, B
SEEEERTRE fowncrve JEE (72 GND BIBIATIE, HE¥ Vs S BREEASRR) . T8, TENTER
PEEEEEN, WAILUEITISH.
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6.2 Vs X [E

EVsorHVswy 218 , RIENFIRMELZ, WRSIGTE (DEERXT) HEHBBEEETFIERE W »
M PR ERIZHE G < i) a0 HH @B

—B#HBBEEE T LEREV o0, HEMBASIHEUAN S NBERBAFBR. EEERERN B tevw »
LUREIERBIEREMHSIER (RIBAEC-Q100-012) , AI{RIF(MHF, WE 14 Fim.

MRB[HLTARERN, B—TMRANBURE”, WEHVeVsorft, HENANRESE, TESF Ftorvuo

A

VS \
Vsior) —¢
Vs(uvs)
Vs Y
t
Channel
activation signal 1 >
t
A
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p—— /_
toeLavuy)
t
PowerSupply_UVRVS.emf
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 EME A BEZT MY (BRE5IMRPA) @ R=560

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 21 Rev. 1.00

2026-06-16



gﬁ%éﬂ?'&m Infineon

6 FIR

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

Mk 2B EME A BEZT MY (BRE5IMRPA) @ R=560

6.4.1 CTS1120-2EPA
Table 10 Electrical Characteristics: Power Supply CTS1120-2EPA
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition
Power Su pply Current IVS(SLEEP)_SS - 0.01 0.5 U.A V/s=18V P_6581
Consumption in Sleep Mode Vour=0V
W|th LoadS at TJ =< 85 C IN - DEN - “IOW”
T,=85°C
Power Supply Current Ns(sLeeP) 150 |~ 1 8 pA Vs=18V P_6.5.8.2
Consumption in Sleep Mode Vour=0V
with Loads at 7,=150 °C IN = DEN = “low”
T,=150 °C
Operating Current in Active lonp(acTivE) | = 2 4 mA Vs=18V P_6.5.8.3
Mode (all Channels ON) IN = DEN = “high”
Operating Current in Stand-by| Ignp(sTay) - 1.2 1.8 mA Vs=18V P_6.5.8.5
Mode IN = “low”
DEN = “high”
IR 22 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 19 High-Side switch used in Bridge configuration
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7ThEE

7.4 hERFXBSHYE

Vs=6VE 18V, T,=-40°C E|+150°C

BARE: Vs=135V, T,=25°C

MWK F A B HRA RS AFEZED MY (PRIEFIMNAEE) © R=560Q

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 7,2 25 °C T,=25°C
See Figure 17
741 ESKHMIHELE - 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......)
IR 28 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)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 (PRIEFIMAEE) © R=560
7.5.1 IhEFHE - 120 mQ
Table 13 Electrical Characteristics: Power Stages - 120 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Output characteristics
ON-State Resistance at Rbs(on) 25 - 61 - mg T,=25°C P_7.5.8.1
T,=25°C
ON-State Resistance at Rops(on)_150 |~ - 110 1219} T,=150°C P_7.5.8.2
TJ:lSOOC /L:].A
Nominal Load Current per I (nowm) - 2 - A Ta=85°C P_7.5.8.8
Channel (all Channels Active) T,<150°C
Nominal Load Current per I nom) R - 2.8 - A Ta=85°C P_7.5.8.16
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_7.5.8.9
T,=85°C Vin=“low”
TA< 85°C
(RBETR......)
BIEF 2 Rev. 1.00
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Table 13 (continued) Electrical Characteristics: Power Stages - 120 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_7.5.8.10

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_7.5.8.12

Bridge Configuration) See Figure 19

Voltages

Drain Source Diode Voltage [Vosipioog)| |- 650 700 mv IL=-190 mA P_7.5.8.13
T,=150°C

Switching Energy

Switch-ON Energy Eon - 0.22 - mJ Vs=18V P_7.5.8.14
See Figure 16

Switch-OFF Energy Eorr - 0.26 - mJ Vs=18V P_7.5.8.15
See Figure 16

BIRFAR 30 Rev. 1.00
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Figure 20 Overtemperature Protection (Absolute)
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Figure 21 Overtemperature Protection (Dynamic)
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%ILZIL(OVL)(IL(OVLO)’ /L(ovu)EE/L(OVLJs))Z_Eq, BE X 7, BEA] LX*E?E%% 8.3 EF'*E?EE"JEE %%i%ﬁ% &flo

8.3 MR RIF 5128

EABRRPNSINES (TRRTH) BRI

¢ BEMPGEEXT, RITHEREE

¢ INRFHIABGBEISETEOE, 1S3 _EIR B R seann (BB 922 RISESHT),

RFAERIPHFIERAR R 14 PAARBER"F M, WBERTUBRAR, Wi, ZHBHE—ITRBERIT
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

SINEIAB"N, BMEBEFR. MRAESRE, BNEHEXH. JERERIFIGIIER"FM4, BEr
ARTFER (BFK14) o

EXAZAT, RIFBEERBNemwvce Ko B trern BIEE , MMRBASIHEM NS, BERBRITH
neerevn AR, ABRBRKE (‘BERAH) o Enrervoo MESER"ERE , BESFN OFF, FEFH
NS BINE AL MR T HRFEE S toeavcn BIBYIE] , LUIBRRREEDIE (‘TSR EMIER"E) FHIERER
HHBEMNAINE.

U HEEERER, MRBAEUNE”, WEEBREXARS, H¥tewew 24, —BRNSIREB
REMUAREF, HEEMEHNFIEITR MRBNSI BRI REFHIERK T toravcn » MAEEIRIT
HRZEMEIRINE, MMAWFE T —RBEBUER H 1T nrerrvcr) Eido

ERRIRINE 27(RIEE), E 25 (AFE - G IHRL =) ME 26 (B3 FE—PWM 6 BEE)Frxo
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Figure 25 Retry Strategy Timing Diagram
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Figure 26 Retry Strategy Timing Diagram - Channel operated in PWM
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NRETRY(CYC)
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Figure 27 Retry Strategy Flowchart
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DSEL SIMIATLEIR EEEBIAVIEE, FH1E DEN SIFITIEFRX (LFSAEE TG HRFEARNIEEE,
B R a0 & 28FfTo

IN %
t
Short circu itT
to ground | I >
t
NRETRY(CR) NRETRY(CR)
IL[ fAA A A
t
Internal T
nterna
counter 0 1 NRETRY(CR) 011 NRETRY(CR) 0 | N
t
DEN T | |
ltDEN(CR)\ B fnm(cre)\ ItDEN(CR)\ t
Protection_PROFET_DE Nfor ce_time2.emf
Figure 28 Retry Strategy Timing Diagram with Forced Reset
8.4 H R

8.4.1 REFEFRP

ERER M (BIRNRIEE) h, REHEHDMOSEEMATEA 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) 288y, HHEENATEHIRMERNG | . BRT 3 7.2.2% hiEgiRsy
R ERRE AN, B— N USR] A FZiEN RSB ERF, 517 vs # GND 5|z 8/
BE ( VsicLamp))o

8.5 BA LR E L

8.5.1 = e M T B E R

REMHNEREAMEMD, EEHAFEEZNMTARISTMSSMFNEEE, MRIRIREAE, EBHERE
EEETTE, BIPHEEEFENIE, PROFET"+2 12V IREF A LUASZ =X 10 uHBIZEREBRE (wow) TERNAS, 0
RERM/H ERBRES RVFE, BINERIINPNEIZIRE (3055 10 & RFAIRINZIRE D) RGIEREE, HA
T E BB IR MR R ER R,
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8.6 BEFERIPSH

Vs=6VE 18V, T,=-40°C F|+150°C

BRE: Vs=13.5V, T,=25°C

WX F A B HRAPAM AFEZED MY (PRIEFIMAEE) © R=560Q

Table 15 Electrical Characteristics: Protection - General
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. | Max. Condition

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 7,=-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

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 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

(RBLT;......)
IR 40 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 BRI - ThERAHE
Vs=6VE 18V, T,=-40°C E|+150°C
BAME: V=135V, T,=25°C
MR F M BB PAM A EERD MY (FRIESHIMIBA) | R=56Q
8.7.1 FRIPTHERHEHLE - 120 mQ
Table 17 Electrical Characteristics: Protection - 120 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

Overload Detection Current at |/ oyi0) -40 16 18.5 21 A T,=-40°C P_8.7.8.1
T,=-40°C di/dt=0.1A/us

See Figure 22 and

Figure 23
Overload Detection Current at |/ oyi0) 25 16 18.2 21 A T,=25°C P_8.7.8.7
1,=25°C di/dt=0.1A/us

See Figure 22 and

Figure 23
Overload Detection Current at |/ oyo) 150 |12.5 15.5 18 A T,=150°C P_8.7.8.8
7,=150°C di/dt=0.1A/us

See Figure 22 and

Figure 23
Overload Detection Current at |/ oyL1) - 11 - A d//dt=0.1A/ps P_8.7.8.5
High Vs See Figure 22
Overload Detection Current ILiovi_Js) - 11 - A Vs> Vsys) P_8.7.8.6
Jump Start Condition d//dt=0.1A/us

See Figure 24
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HTFIZBTE B, CTS1120-2EPATESIfH IS R HEAFIIRIMESHESES, XEESEEWMR RN SENSEHT
Niso SARZRiZMT (DEN GBI A“REF") , ISSIHEZEBEDS.

WR(ERERMREFIZHT, AT IS 5| R 2 B8 Z M EBPE Rsevseo  Rsense BN T 8200 (T
4000, HEEM EFEERREMERIFRIPE) , LURHIQNIBEAPIIHERTI, HEME Rsense = 1.2 kQo
BT IS SIHIA vs BB Z B R FERENERE, MREMSHBEAENERHE, WARRNGE IS 5(MEZE

H At B e RS

FRIEENE 29,

Vs
[Channel 1
Channel 0
Y l |
Overtemperature » “t}
Internal Counters g IS Pin Control __|-| % out
INn > Logic ouTo
DEN > @lh/klus | |
DSEL I >
»  MUX /
b@ l’lS(FAULT) - Vos(oLorr)
9
lfIS(OLOFF)
IS
Reense
Diagnosis_PROFET_2CH.emf
Figure 29 Diagnosis Block Diagram
9.1 R
& 18 1R T CTS1120-2EPA IBITIRILT, IS5 ERSE IR,
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

(REAKTR......)

IR/ 42 Rev. 1.00
2026-06-16



CTS1120-2EPA

afineon

BuEF
9 iZHf
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

R DENIEEN“E”, NEF DSEL 5|2 A2 AFTEBIER SENSE, 903 19 Filo

Table 19 Diagnostic Truth Table

DEN DSEL IS

“low” not relevant Z

“high” “low” SENSE output 0

“high” “high” SENSE output 1

IR 43 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 (N 83 BANE) NZANKERER (BLE 22 ETRESHE

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
ROEESS ks FIFEERfER B 30 ATNITE, HAkusfERE.

ke s@l Ky s@I
Akypgs ax = 100 MAX( wis@lccar) L s Clican v 1)

keiis@Icar) " Kiis@lyear

K s@I ke s@1
Akeyyys i = 100- MIN( iL1s@licany L is@lcan n l)

kipis@lycary kinis@Icary

Ea————

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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Figure 31 Current Sense Ratio in Open Load at ON condition
9.2.2 PR (hseaum)

—BRERIFPEYS, NEMKRSHENEABERIHTHRNGE (BUEIEFELIFE) , HDENEBEUAEE
R MMABEROE T, 5180 IS IR hsravn. PIBEHIRLLT 3 #1F
v IRBERTABRES, BEBREEET “Nrerricr +nrermvicro “Mrerran > WERPBEERRG, HiRH
BB hseaun FHEFFER s avin ofT 18], S s=I/kus (QIEI32FAR) o EERBAMBA (EBS 2B trerny IB1T
B) , SXOEBEIZHTESIREE R sEumo
v WIRIBEEN ON, BEIRREZEZET nrerrvicr + Nretrvice * Mrerevnn” > MR B seaon » BEIRERIT4123
i GBI toruaven BYIEIEIHASEIET DEN 5 IBIBKH, 30%E 8.3.1 BFTR)

o WIRBEEXH, BREFITHESARREN, WERREEEIZHITEBRIR R seun

INT
I A t
ILiow)
\ >
| | A t
nterna 0 1 > | 0 |
counter >
t
DEN T
B tis(FaULT)_D R t
T lis(FAULT) lis(FAULT]
s I/ ks \

t
Diagnosis_PROFET_IISFAUL T_load.emf

Figure 32 lis(eauLm) at Load Switching
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Figure 33 SENSE behavior in Fault condition
hs A
IIS(SAT),max—' ————————— y
lis(saT)
hsFauL,max = — — — — — — —_—_——_——_———_——— x
| | listrauL
|
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|
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Figure 34 SENSE behavior - overview
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9.3.1 FEEAEEA (hsoLor)

EOFFIRE T, HDENSIRENEEN“E"H BERADSELS IMIEREER, Vos BIESBERE/IGFFEE Vos owm
HITEEIR. SNRABIERZIEFH BRI EMITER, W Vos ~ Vs B Vos > Vos ororn o HIZBIBFF B Vos < Vos
otorr) B, 1S SIBMRHERIR /isororn .

35 IR T TERE VosBY,  1isiororr) B fiseavin BIK Fo X PMEBRAESR, R AA] UK @EXFAB R TR
I BRAME R,

"IS(FAULT)

"IS(OLOFF)

A\ 4

Vbs(oLorr) Vos

Figure 35 Isin OFF State

BEX AR FRIFF RN, BEEBASIBINTES ZEFEF tsowor ofTiB], ISERM 788 & IRIEMAYIK
&, XERESEEZHITAEPLLIRBIAVEIL, & 36 B RAEIRLTER, O A AR F,

A
IN
A t
DEN
tis(oLoFF)_D t'
Vourt - Vs
Vbs(oLoFF) X
\ Load
N € connected
t
IIS A
lis(oLoFF)
lisoy)
t
Diagnosis_PROFET_OLOFF_time.emf
Figure 36 Open Load in OFF Timings - load disconnected
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9.4 TR
37 #ME 39 7R 7T SENSE 1z tsison) A tsis(oFF) BRiEfE 7 (BEREHTHRER) - BFEAFEEBER
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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

HAEME: Vs=13.5V, T,=25°C

MR 2 HB R R EERER A (FRIEFIMNRER) @ R=560

infineon

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 MA DEN = “low” P_9.6.0.2
Current when L= 1 (nowm)
Disabled Vis=0V
SENSE Leakage Current lis(en)_ss - 0.2 1 MA 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 7,=150°C DEN = “high”
L=0A
See Figure 31
Saturation Voltage in ks Vsis_k - 0.5 1 vV 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 Vv 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
HIRE Rev. 1.00

2026-06-16



CTS1120-2EPA

afineon

BUEF
9 il
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......)
BIEF 51 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 BSRHE 2 - ThRMHE

Vs=6VEl 18V, T,=-40°C E| +150°C

BAME: Vs=13.5V, T,=25°C

M Z BRI PAM ARERDEE BFRIEZIMIA) © R=560

9.6.1 ZHTHEBHE - 120mQ
Table 22 Electrical Characteristics: Diagnosis - 120 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition

Open Load Output Currentat |/ o1) 4y 1 35 6 mA hs=lisioL) =4 MA P_9.7.8.1
hs=4 pA See Figure 31
Current Sense Ratio at KiLiso1 -27.0% |1075 +27.0% lo1=10 mA P_9.7.8.5
IL=1lo1
Current Sense Ratio at KiLiso2 -25.5% | 1075 +25.5% l.2=20 mA P_9.7.8.6
IL= 102
Current Sense Ratio at KiLisoa -24.0% |1075 +24.0% lLoa=50 MmA P_9.7.8.8
IL=1 04

(BB TA.....)
IR 52 Rev. 1.00
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Table 22 (continued) Electrical Characteristics: Diagnosis - 120 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition

Current Sense Ratio at KiLisos -12.5% |1075 +12.5% lLos=250 mA P_9.7.8.12
IL= 108
Current Sense Ratio at KiLisoo -10.0% | 1075 +10.0% lL0s=450 mA P_9.7.8.13
IL= 109
Current Sense Ratio at KiLisi1 -9.0% |1075 +9.0% lu=1A P_9.7.8.15
IL=1h1
Current Sense Ratio at KiLis13 -8.0% | 1075 +8.0% l13=2A P_9.7.8.17
IL= 113
SENSE Current Derating with | Ak s(o1) -14 0 +14 % IicaL) oL =1Lo2 P_9.7.8.27
Low Current Calibration Ican) oL n=Loa

ILcau)_oL_L= Lot

Tacan=25°C

See Figure 30
SENSE Current Derating with | Ak isinomy |4 0 +4 % Iiean =1 P_9.7.8.29
Nominal Current Calibration Ican n= 13

Ii(can)_L= oo

Tacan=25°C

See Figure 30

53 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 CTS1120-2EPA output during Loss of Ground

Rpen 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1120-2EPA output during Loss of Ground

RpseL 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1120-2EPA output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of CTS1120-2EPA outputs to distinguish between Open Load
and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of CTS1120-2EPA output during Open Load in OFF diagnosis
Cout 10 nF Protection of CTS1120-2EPA 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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Figure 42 PG-TSDSO-14 (Thin (Slim) Dual Small Outline 14 pins) Package pads and stencil
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