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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 0.6 uA
Maximum operative current leND(ACTIVE) 4 mA
Maximum ON-state resistance (T,= 150 °C) Rbs(on)_150 23.7mQ
Nominal load current per channel (Tx= 85 °C) IL(nom) 5A
Nominal load current with resistive load per channel (Tx= 85 °C) I.(nom)_r 6.4A
Typical current sense ratio at /. = linowm) kius 3700

HiEFM 5
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Table 2 Pin Definition

Pin Symbol Function

EP VS Supply Voltage
(exposed pad) Battery voltage

1 GND Ground

Signal ground

2,6 INn Input Channeln
Digital signal to switch ON channel n (“high” active)

If not used: connect with a 10 kQ) resistor either to GND pin or to module ground
3 DEN Diagnostic Enable

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

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

4 IS SENSE current output
Analog/digital signal for

diagnosis If not used: left open

5 DSEL Diagnosis Selection

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

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

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

Protected high-side power output channel n?

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

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

(continued) Absolute Maximum Ratings

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

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

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

and VS connected (HBM) T

ESD Susceptibility all Pins (CDM) | Vesp(com) -500 - 500 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. BIUHLETSII 7 B BERXT G HARA [E Rt KENEITEZEXTIRABE EF 1 T LIFAGES 7255

ETETE 2
2. ERBIRIPIIGESTERLEIC TEIE RIS F iR R o ARG RHRINTIE L T IE B T IEERD
RIPTIEET ST T IE L E B HTIRIETIR 11 60

4.2 HEITRATEE - ThER
4.2.1 ThERLR - 20 mQ
Table 4 Absolute Maximum Ratings

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

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Maximum Energy Dissipation Eps - - 42 mJ I.= 2%l (nowm) P_4.2.4.1
Single Pulse Ti0=150°C
Vs=28V
Maximum Energy Dissipation Enr - - 18 mJ IL= I (nom) P_4.2.4.2
Repetitive Pulse Ti0=85°C
Vs=13.5V
1M cycles
Load Current |1 - - Lowm |A - P_4243
AX
IR 1 Rev. 1.00
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4.3 TESEE

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

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

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

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

1) Protection functions still operative.

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

4.4 ErUZE 7

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

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

Thermal Characterization Y irop - 1.8 3 Kw |Y P_4.4.0.1
Parameter Junction-Top
Thermal Resistance Rihuc - 1.1 1.9 Kw | P_4.4.0.2
Junction-to-Case simulated

at exposed

pad
Thermal Resistance Rthua - 31.1 - 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
(2x70pum Cu,2x35umCu) o EEARERT, exposed pad FANFEFLIEFISE—IMHNETFREIEM, HERTE TA=105°C, Poissration
=1W £HETHITH,

HIEFM 12 Rev. 1.00
2026-06-16
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-
4.4.1 PCBi&E
70 pm modeled (traces, cooling area)
£
£
L
i
70 pm, 5% metalization™
*: means percentual Cu metalization on each layer
PCB_Zth_ls0p.emf
Figure 5 1s0p PCB Cross Section
70 um modeled (traces)
E 35 um, 90% metalization™
'L:, 35 um, 90% metalization®
3 70 um, 5% metalization*
*: means percentual Cu metalization on each layer
PCB_2th_2s2p.emf
Figure 6 2s2p PCB Cross Section
JEDEC 150p / footprint
JEDEC 1s0p / 600mm* JEDEC 2s2p
| | | ]
PCB 1s0p + 600 mm? cooling PCB 2s2p / 1s0p footprint
PCB_sim _setup_TSDSO 14.emf
Figure7 PCB setup for thermal simulations
o =
wm PIEY -
= I
| -
] =
Solder Pads
Vias
PCB_2s2p_vias_TSDS0M4.emf
Figure 8 Thermal vias on PCB for 2s2p PCB setup
HiEF 13 Rev. 1.00
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CTS1020-2EPA

— 52D

e 150p - 600 mMm2

=== 150p - 300 mm2

——— 150p - footprint
|

0.1
0.0001 0.001 0.01 0.1 1 10 100 1000
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Figure9 Typical Thermal Impedance. PCB setup according Chapter 4.4.1

CTS1020-2EPA
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Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
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Figure 11 Input circuitry

{8 R BB RS S B E R B o FV oiprs EX o X MEZEIX RN E 12 FiRe HIRE
BT RS R RV A A B TR R T RSP B .

VoI A

VoiTH ) max
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A 4

A
Internal channel
activation signal >
t
Input VDITH_2.emf

Figure 12 Input Threshold voltages and hysteresis
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5.2 TSI

ZHREERE (DEN) SIRMEHIZHTERERFNFRIF B, % DEN SIHBEMI NS, LHEERAN (B E2E
THREZFE) . YBMAYREE N, SE2RE (SSIMEBEMCAEES) .

PEMERE (DSEL) SIRMERHITIZEMREE (B E0.118) .

DEN 5B M “H BT "B M T 2IERR DSEL 5| MlEIENBEMNRIPBIFEE, BABURTRNGIM

INBUIZEBIRZSH] DENS [BIBVBKHKE (B0 % 8.3 E THREZIFE) . 2SR IBLEHR SN IER,
20 E 11 THREZHAT,

5.3 RSIFIEIZES B

Vs=6V E| 18V, T,=-40°C &l +150 °C

HAME: Vs=13.5V, T,=25°C

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

Table 7 Electrical Characteristics: Logic Pins - General
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. | Max. Condition
Digital Input Voltage Vo) 0.8 13 2 v See Figure 11 and P_5.4.0.1
Threshold Figure 12
Digital Input Clamping Vbi(cLampa) - 7 - \Y =1 mA P_5.4.0.2
Voltage See Figure 11 and
Figure 12
Digital Input Clamping VbiccLampa) 6.5 7.5 8.5 v In=2 mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis VbiHys) - 0.25 - \Y See Figure 11 and P_5.4.0.4
Figure 12
Digital Input Current (“high”) | Ipjn) 2 10 25 HA V=2V P_5.4.0.5
See Figure 11 and
Figure 12
Digital Input Current (“low”) | /I 2 10 25 HA Voi=0.8V P_5.4.0.6
See Figure 11 and
Figure 12
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6 ER

CTS1020-2EPARV:fEEE, FRFTFMEEIE, FRFHERLRME, RARERNGYS, HvaFETFRE
BIERY, %R AT L TR RSB RTIS U

6.1 BIEERER

CTS1020-2EPAE L F LIEER :

v RERIEZC

o SEEER

o FFNAETC

BEERXZ BN ERIRIBEUL TR EME

+ INn 5B _ERYIZIE BT

+ DEN 5|} ERZIEEBT

REE SIECT8ERIBkER UNE 13FF7R.  CTS1020-2EPARYIT A AR —Le BE AT RE R IE S 7 BUIREIE XTI &
T, LI, ATFTHRIEBRVEBENRERNERE, A—RERKT, JURERE—ESHNTK,
B =S EEEIRCTS1020-2EPARIE MEIEIRR |

v HHBERES

v IERROR

o VS| ERVEFER (FEREREX TEE s NE, EMAAE TIEEXTED ow NE) -

KRBT TEAAIEERT, BREBREVHAREENIIEE (BERS, 1281 HXR,

P -
Unsupplied ey
Vs> Vs(op)
IN = ,low"
IN = ,high* A 4  &DEN= low
«
| Sleep
IN = ,low* IN =, low* &
&DEN= ,low* DEN = ,high®
v < N = ,high* v
5 Active | Stand-by
- IN =, low*
DEN= ,high & DEN =, high*
DEN= ,low*
PowerSupply_OpMode_PROFE T.emf
Figure 13 Operation mode state diagram
Table 8 Device function in relation to operation modes and Vsvoltage
Operative Mode |Function Vsin undervoltage Vsnot in undervoltage
Sleep Channels OFF OFF
(RBLT;......)

HIEFEM 17 Rev. 1.00

2026-06-16



g*g;oﬂ?}o-zEPA Infineon

6 B3R
Table 8 (continued) Device function in relation to operation modes and Vs voltage
Operative Mode |Function Vsin undervoltage Vsnot in undervoltage
Diagnosis OFF OFF
Active Channels OFF available
Diagnosis OFF available in OFF and ON states
Stand-by Channels OFF OFF
Diagnosis OFF available in OFF state
6.1.1 *EHE

FIRET, SBHEAKRLR (REBEEMEIVS IR , BEABBEERTFRERE,

6.1.2 e

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

6.1.3 REEIR

LEREHEFH NS (INn. DEN. DSEL) MEUE“RBF AT, ssFQFARERT, L CTS1020-2EPA & FIKER
BB, FrERmt@EXA, EREERERD BSRE, hsswr) o HesFUATFTRIRERN, ZETRITHR
PH, NHRBERPEBER, SIHAREHNKIRIEX (18888 =0, BENFE 83.1E THEZIFRE) -

6.1.4 EZ

2 DEN 5|HIEMI N SR BRASIMEMNRET I, SHLTFHIIRN. BELTXARS, 7
TXRETRE T RHFRIZE. RIBAOFIR, 1S SIRIRTREHILEPEERIR hseaun BURTFFERERIR lsoLor RSO
FERTUEINT, 2BFFRYHFAERIRIEM.

6.1.5 JEEIIET

SEEME TR CTS1020-2EPARIIE B THRIE R, —B—MANSIMINERINE”, BEMSENEMER, BEH
FEE A ononcrve ST (7E GND 3RS, EA Vs 3N BREEARER) - 8. SEMEERR
MEEWEN, tHE] LTS,
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6.2 Vs R [E

TEVsorMVsy Z18] , RIENGIRARL, NRBATIE EENEXT) HEHBBERFTRERE W >
M A ERIZ AR 1T X H) a1 H @8,

—BHBBEEE T LEREVr, HNEASIREUN ‘S EEREXFR. B8EREER B torvw
HREETAFEEREMGSIE (IRHIBAEC-Q100-012) , FAIfRIFZRM, WIE 14 Fii.

NRBHLTFHRIRIREN, BE—TMRANEMLRT", WEHVeoVsorfS, HNVABESE, TEFF oo

A

AN

Vs

Vsior) —¢ y
S(HYS)
Vs L
t
Channel
activation signal L >
t
A
VOUT
toeLaviuy)
t
Power Supply_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 R A BEET MY (REZIMRRA) @ R=330

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

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

From Vps<0.5V to

Vbs=Vs

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

From Vps=Vsto

Vos<0.5V

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

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

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

6.4.1 CTS1020-2EPA
Table 10 Electrical Characteristics: Power Supply CTS1020-2EPA
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. Max. Condition
Power Supply Current lys(sLeep) 85 |~ 0.03 0.6 pA Vs=18V P_6.5.4.1
Consumption in Sleep Mode Vour=0V
with Loads at T,=85°C IN = DEN = “low”
T,=85°C
Power Supply Current Is(sLEep) 150 | 4 16 HA Vs=18V P_6.5.4.2
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_6.5.4.3
Mode (all Channels ON) IN = DEN = “high”
Operating Currentin Stand-by| /gnp(sTay) - 1.2 1.8 mA Vs=18V P_6.5.4.5
Mode IN = “low”
DEN = “high”
IR 21 Rev. 1.00
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ThERLE
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SBEB ARy o) FEBUATLERT) o 15 2 7RRos on TEEN T, SEERBIZ 1K, y 3 ERYE“2"X N F7E T, =150 °C A
MIFBIER K Rosiono

Rps(on) Variation over T,
2.20 T I T T I ‘ I
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200 | . ‘ , , "2"= Rpsiomwax @ 150°C 2\

1.80 ! | ! I ! L
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160 - I | !
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Figure 15 Ros(on Variation factor
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IEtko
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‘rl Vingvs)
t
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-(dv/dt
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Figure 16 Switching a Resistive Load
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7.2.2 IXTh R fa &

SRRSO RKARGE A, BEV FEEMBALUT, ENBRSMEIRTIEBR. 77 FhLIESRHEEEmR
I, RETBERUNG, HUSHWESITEEBE, H15Vos=Vos cLampo Bl 17 ERTEXRONELE, HILEH
1128 6.1 EYIHIFR B REE TRIP23 4

Vs
High-side
Channel

1

VS Vs
7N | Vssiciam) — Vos(cLawp)
—— I‘_
T IS H
e ' Y i
r
V. L
S(cLawp) OUTn VouTn
A 4

GND il L
Willz

1 Row |

@
PowerStage_Clamp_INTDIO.emf
Figure 17 Output Clamp concept
ERM A EHREOIIEP, BEETECTS1020-2EPAFFERL, REEITE AT (1):
Vs — VpsicLamp) ( Ry - I} ) ] L
E=V . «In[1— +I;| =5 1
DS(CLAMP) RL VS — VDS(CLAMP) L RL ( )

RABEE, WIMBATERRNRARR, RETHAILITIRE,

7.2.3 t i B &R &

ATIREEMRIFEE, TERITVosBE. Sk ER O/ \MEERKIZEE (DEN SIMEUNE,

DSEL 5 |BNZEIZRIE - WE 18) {5 Vos FFEURT Vos s BY, it DMOS SHKERDI TEE, XA 1E N4 HiEiE
DMOSHEFH, BMEAtHEERIAERE /N, WRERF Vos=Vossio o VostEINERFRIQN B AEIZESR TIE, MMM
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PowerStage_GBR_diag.emf
Figure 18 Output Voltage Limitation activation during diagnosis
7.3 Fr 5

7.3.1 HITHiEE

HHBRRMEEREN RN AR LR, AIRRSAENEERT XF, NMFIMIAN D2 EINEIRE
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L] il
ouTOo OUT1 | dVour/ dt|
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Figure 19 High-Side switch used in Bridge configuration
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7.4 hERFKXBSKY
Vs=6VE| 18V, T,=-40°C Fl +150°C
HAME: Vs=13.5V, T,=25°C

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

afineon

Table 11 Electrical Characteristics: Power Stages - General
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition
Voltages
Drain to Source Clamping Vbs(cLamp) -40 |33 36.5 42 v ILl=5mA P_7.4.0.1
Voltage at T,=-40 °C T,=-40°C
See Figure 17
Drain to Source Clamping Vbs(cLamp) 25 |35 38 44 v ILl=5mA P_7.4.0.2
Voltage at 7,= 25 °C T,=z25°C
See Figure 17
7.4.1 BSFEINELS - PROFET™
Table 12 Electrical Characteristics: Power Stages - PROFET™
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. | Max. Condition
Timings
Switch-ON Delay toN(DELAY) 10 35 60 us Vs=13.5V P_7411
Vour=10% Vs
See Figure 16
Switch-OFF Delay toFF(DELAY) 10 25 50 ys Vs=13.5V P_7.4.1.2
Vour=90% Vs
See Figure 16
Switch-ON Time ton 30 60 110 us Vs=13.5V P_7.4.1.3
Vour=90% Vs
See Figure 16
Switch-OFF Time torr 15 50 100 Us Vs=13.5V P_7.4.14
Vour=10% Vs
See Figure 16
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.3 0.6 0.9 V/us |Vs=13.5V P_7.4.1.6
Vour=30% to 70%
of Vs
See Figure 16
(RBELTH......)
$IEE A 27 Rev. 1.00
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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 |0.3 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°CE| +150°C
BAME: Vs=13.5V, T,=25°C
MWK F A EHRAPAM AFEZD MY (PFRIEFIMNAEE) © R=330
7.5.1 IhEFHLE - 20 mQ
Table 13 Electrical Characteristics: Power Stages - 20 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Output characteristics
ON-State Resistance at Rpbs(on)_25 - 12.7 - mQ T,=25°C P_7.5.4.1
T,=25°C
ON-State Resistance at Rbson) 150 | = - 23.7 mQ T,=150°C P_7.5.4.2
TJ:lSOOC /L:4A
Nominal Load Current per I (nowm) - 5 - A Ta=85°C P_7.5.4.8
Channel (all Channels Active) T,<150 °C
Nominal Load Current per I nom) R - 6.4 - A Ta=85°C P_7.5.4.17
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_7.5.4.9
T,=85°C Vin=“low”
TA<85°C
(RBLTH......)
HiEF 28 Rev. 1.00
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Table 13 (continued) Electrical Characteristics: Power Stages - 20 mQ

Parameter Symbol Values Unit |Note or Test Number

Min. Typ. | Max. Condition

Output Leakage Current at IL(oFF)_150 - 2.2 6 MA Vour=0V P_7.5.4.10

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_7.5.4.12

Bridge Configuration) See Figure 19

Voltages

Drain Source Diode Voltage [Vosipioog)| |- 650 700 mv IL=-190 mA P_7.5.4.13
T,=150°C

Switching Energy

Switch-ON Energy Eon - 0.4 - mJ Vs=18V P_7.5.4.14
See Figure 16

Switch-OFF Energy Eorr - 0.55 - mJ Vs=18V P_7.5.4.15
See Figure 16
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Figure 20 Overtemperature Protection (Absolute)
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Figure 21 Overtemperature Protection (Dynamic)
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Figure 22 Overload Current Thresholds variation with Vps
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8.3 & EHIRA RIPHIZ R E
EABRRPNSINES (TRRTH) BRI

¢ BEMPGEEXT, RITHEREE

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

SNRFAERIPHSIERAR & 14 FFTRBER &M, NWEEAUBXAR. i, ZEME—TREERIT
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
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rerevn) AR5 FRAEERXE (“BRAM) o Enremicoo MELBERAME, BEYFN OFF. FERMA
SIEMNE LM HEF B D toravcn BIBTIE] , LUREREESIF (“IHERSRE(UEREE]) FHREAZRIT
BREMNAINE,

U HEEEEER, MRBAEUANE", WEBERSXARSE, T8 towwew B4, —BRINSIHE
REMUAREF, HEMEMFIEITHR, MRBN SRS REFLHER T toaac » WAREIRIT
HRZEMEIRINE, MMAIFE F—RIBEBUERETTN rerrvicn o

ERRIRINE 27(RIEE), E 25 (FE - WAGIHRL =) ME 26 (B3 E—PWM 26 BEE)Frxo
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Figure 25 Retry Strategy Timing Diagram
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Figure 28 Retry Strategy Timing Diagram with Forced Reset
8.4 HtbRiF

8.4.1 RIFEFRP
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HEEMFEY, BT REEFENIE, PROFET™+2 12V iIEF A LIAZ HIX 10 pHAIZREREBER (lwow) TERNAS, U0
SRR/ DR RS AVFE, BIVERINMNE ZRE (W% 10 & RFRBZIRE D,) RAEREE, HA
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8.6 BSIFERIPSH

Vs=6V E| 18V, T,=-40°C E| +150°C

BAE: Vs=13.5V, T,=25°C

MiA 42 RN A EERZETIRE (RESIMRA) @ R=330

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

Thermal Shutdown T ynBS) 150 175 200 °C See Figure 20 P_8.6.0.1
Temperature (Absolute)
Thermal Shutdown Thvs(aBS) - 30 - K See Figure 20 P_8.6.0.2
Hysteresis (Absolute)
Thermal Shutdown T5(oyN) - 80 - K See Figure 21 P_8.6.0.3
Temperature (Dynamic)
Power Supply Clamping Vs(cLamp) -0 |33 36.5 42 \Y hs=5 mA P_8.6.0.6
Voltage at T,=-40 °C T,=-40°C

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

See Figure 17
Power Supply Voltage Vs(s) 20.5 22.5 24.5 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 B ERIPSE - 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 trerry Figure 26
Activation
Maximum “Retry” Cycles NRETRY(CYC) | = 2 - See Figure 25 and P_8.6.1.4
allowed before Channel Latch Figure 26
OFF
Auto Retry Time after Fault tRETRY 40 70 100 ms See Figure 25 and P_8.6.1.5
Condition Figure 26

(RBLT;......)
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 EERDIME (RIEFHIMIBA) © R=33Q
8.7.1 FRIPTHERBEHLE - 20 mQ
Table 17 Electrical Characteristics: Protection - 20 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

Overload Detection Current IL(ovLo)_-40 65 72 80 A T,=-40°C P_8.7.4.1
at T,=-40°C d//dt=0.4 A/us

See Figure 22 and

Figure 23
Overload Detection Current ILovLo) 25 62 71 80 A T,=25°C P_8.7.4.7
at T,=25°C d//dt=0.4 A/us

See Figure 22 and

Figure 23
Overload Detection Current ILovio) 150 |52 61 69 A T,=150°C P_8.7.4.8
at T,=150°C d//dt=0.4 A/us

See Figure 22 and 33
Overload Detection Current ILovi) - 40 - A di/dt=0.4A/us P_8.7.4.5
at High Vos See Figure 22
Overload Detection Current ILiovi_Js) - 40 - A Vs> Vsys) P_8.7.4.6
Jump Start Condition d//dt=0.4 A/us

See Figure 24

HUEFER 40 Rev. 1.00
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HFIZBTE B, CTS1020-2EPATESIfH IS R HEAFIIRIMESHESES, XEESEEWR RN SENSEHE
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

FHEESIE 29,

VS
[channel 1
Channel 0
— ]

Overtemperature » “t}

Internal Counters > |s Pin Control __F, outL

—T— Logic Eg oure

DEN @lh/klus |
DSEL ) >
»  MUX
’@ lhs(mu L7) :;VDS(OLOFF}
¥ MUX
l]IS(OLOFF
1S
Rsense
Diagnosis_PROFET_2CH.emf

Figure 29 Diagnosis Block Diagram
9.1 BEA
& 18 1R T CTS1020-2EPA IBITIRILT, IS5IHI_ ERISE IR,
Table 18 SENSE Signal, Function of Application Condition
Application Condition Input level |DEN level |Vour Diagnostic Output
Normal operation “low” “high” ~GND Z

/IS(FAULT) if counter>0

Short circuit to GND ~GND 4
Lis(rauL) if counter>0

(REAKTR......)
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Table 18 (continued) SENSE Signal, Function of Application Condition
Application Condition Input level | DEN level |Vour Diagnostic Output
Overtemperature z his(FauLT)
Short Circuit to VS Vs I|S(OLOFF)

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

> Vs - Vps(oLoFF) hs(oLoFF)

(in both cases Lis(rauLT) if

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

2) _

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

R DENIEEN“E”, NIEFR DSEL 5|MI/E A AFTEBER SENSE. 903R19 Filo

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 BIEFTF B2 B

LR LIRS, SIS SRS AT EBRALLFINER (FbZTkus=1/1s)
=k AR, FE Vos < Vosoworn

v ZBIERVIZSETEFRE

v REHE (W% 83EMR) HZAINBIERER (B0 $F9.22F THREZIFE)

REFWRIEEE Z AT FERERR, 1S 51 LB LisFavmo

9.2.1 ERMEE (kus)

N EERAEERUR T REMAZER. sk M BEREMEIEMm, EEAIBMER ssn . MNREmHAE
FFE& (LA O0A) , WIEERAKMEBTR Iseny (ZH. IZEIBAM) o XNRMUME 31FIR. BERKRE
Bkustk, MLLERMEFRNITA.

ERINTE 1S SIHIF0 ADC 3ING | Bl Z [BEFRSMERPE RIS K28, LURME S SUENIRS (BINERISESRNR/NNES
$1us) o

kus RERVIEEREZ R TRE. HBBREMFESETZHEM, EMENRRXIFEAN, AJUFEREEIRE
Y

v ERPImPESLmNIRNERE, RN ARE X EREEIER (/i)

v E IS SIRISTRZBYEBRHITE ks (ks @ fuca)

' T:E}‘A IieanL :tIJ Iecanyn E/]% IL:F;‘-,.W s Kus %:_F Kius @ licn s FETEKEij AkILIS
*ﬁ)ﬁﬁklus E"leq:ﬁﬁfﬁﬁﬁ & 305"]@ﬂ1‘|’§, EEA kILIS?EIL-Eo

kjs@I kis@I
Apusax = 100-MAX< wisPlican b *iuis® il 1)

kl’LlS@,L(CAL) leI\@lL(CAL)

ki s@I ks @I
Akyys i = 100 - MIN( 1L1s@licar) L 1Ls@licany v 1)

kILIS@IL(CAL leIS@IL(CAL)

[

Figure 30 Akuscalculation formulas

RAETE Tacay = 25°C FiH1To B8 Akius BIEM lucay L  hcay v SCEIRBY R EZB B IRER,
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Figure 31 Current Sense Ratio in Open Load at ON condition
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B hswaun FFIF S tiseann 0BT 18], UHbfSls=l/kus (QIEI 32 FAR) o EEBARA (BB 8 trern BT
B , SRGEEE IS ESBSIREE R seaono

v WIRIBE N ON, BEIRREET nrerrvcn + Meerrvicvo * Mrervary” > MR R savr » ELDIPIERIT4428
B4I GBI toeiavcn BT IEIZIEASEEIT DEN 5 |BIBKH, #1055 8.3.1 F FriR )
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Figure 32 lis(eauLm) at Load Switching
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Figure 33 SENSE behavior in Fault condition
[IS A
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Figure 34 SENSE behavior - overview
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IIS(FAULT)
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Figure 35 lisin OFF State

BEXAPRES TR RN, FEEBASIBINTES ZEEF Ftsowor ofJi8], ISER] 88~k RIERAYIK
&, XERMEEZHITASLLIRBAVEIL, E36 BRAinRAR, O FRENNFE,
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t
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>
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Figure 36 Open Load in OFF Timings - load disconnected
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Figure 37 SENSE Settling / Disabling Timing
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Figure 38 SENSE Timing with Small Load Current
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Vs=6VE| 18V, T,=-40°C &l +150°C

HAME: Vs=13.5V, T,=25°C

MR F A2 MAEME A BERT A (BRI 5MRER)

. R=33Q

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=8Vto 18V P_9.6.0.13
Rsense= 1.2 kQ
See Figure 34
SENSE Saturation Current lis(saT) 4.1 - 15 mA Vs=6Vto18YV 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 IL= I (nowm)
Disabled Vis=0V
SENSE Leakage Current lis(en) 85 - 0.2 1 HA T,=85°C P_9.6.0.3
when Enabled at T,<85°C DEN = “high”
L=0A
See Figure 31
SENSE Leakage Current lis(en)_150 - 0.2 1 pA T,=150°C P_9.6.04
when Enabled at 7,=150°C DEN = “high”
IL=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* Iinowm)
Saturation Voltage in Open Vsis oL - 0.5 1 v Vs=6V P_9.6.0.7
Load at OFF Diagnosis IN =“low”
(Vs- Vis) DEN = “high”
Saturation Voltage in Vsis_k - 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)_-a0 |33 36.5 42 Vv hs=1mA P_9.6.0.9
Clamping Voltage at T,=-40°C
T,=-40°C See Figure 17
Power Supply to IS Pin Vsiscamp) 25 |35 38 44 v ls=1mA P_9.6.0.10
Clamping Voltage at 7,225°C
7,225°C See Figure 17
HIEFEM 49 Rev. 1.00
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9.5.1 PRSI ESE - PROFET™
Table 21 Electrical Characteristics: Diagnosis - PROFET™
Parameter Symbol Values Unit | Note or Test Number
Min. Typ. | Max. Condition
SENSE Fault Current hs(FauLT) 44 5.5 10 mA See Figure 34 and P_9.6.1.1
Figure 35
SENSE Open Load in OFF lis(oLoFF) 1.9 2.5 3.5 mA See Figure 34 and P_9.6.1.2
Current Figure 35
SENSE Delay Time at Channel|tiseauit) o |- 500 - Us See Figure 32 P_9.6.1.3
Switch ON after Last Fault
Condition
SENSE Open Load in OFF tIS(OLOFF)_D 30 70 120 Us VDS< VOL(OFF) P_9.6.14
Delay Time from IN falling
edge to hs =
IsioLorr,min ™ 0.9
DEN = “high”
counter=0
See Figure 36
Open Load VpsDetection Vbs(oLoFF) 1.3 1.8 23 v See Figure 35 P_9.6.1.5
Threshold in OFF State
SENSE Settling Time with tsis(on) - 5 20 us 1= Iean) P_9.6.1.6
Nominal Load Current Stable from DEN rising
edgetohs=I/
(kiuis,max @ IL) * 0.9
See Figure 37
SENSE Settllng Time with tSIS(ON)_SLC - - 60 Us /|_ = /L(CAL)_OL P_9.6.1.13
Small Load Current Stable from DEN rising
edgetohs=I/
(kis,max@ /1) * 0.9
SENSE Disable Time ts1S(OFF) - 5 20 ys From DEN falling P_9.6.1.8
edge to /is = /is(oFF)
See Figure 37
SENSE Settling Time tsis(Lo) - 5 20 Us from /.=l (cay Lto /| P_9.6.1.9
after Load Change = Iy (caL) (see
AkiLisinomy)
See Figure 37
SENSE Settling Time after tasic) sic |- 250 400 us DEN = “high” P_9.6.1.14
Load Current to hs= 1./ (kius@ IL)
from I cany to
IL(caL) oL
(RBLTH......)
IR 50 Rev. 1.00
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Table 21 (continued) Electrical Characteristics: Diagnosis - PROFET™
Parameter Symbol Values Unit |Note or Test Number

Min. Typ. Max. Condition

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

IL= I can

End channel:
IL=Ican) L
(see Akiisvom))
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=I/ (kiusmin @

IL)*1.1
Start channel:

IL= I can
End Channel:

IL= I (can)_oL

(see AkiLis(nom) and
Akiuisiou)

9.6 BRI ISH - TIRMER

Vs=6VEl 18V, T,=-40°C E| +150°C

BAME: V=135V, T,=25°C

M Z A EHREAM AREEDHE FRIEZIMNGA) © R=330

9.6.1 LHIHE B - 20mQ

Table 22 Electrical Characteristics: Diagnosis - 20 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

Open Load Output Currentat |/ o1) 4y 6 14 28 mA lis=lisior) =4 MA P_9.74.1
hs=4 pA See Figure 31
Current Sense Ratio at KiLiso2 -29.5% 3700 +29.5% loa=20 mA P_9.7.4.6
IL= 102
Current Sense Ratio at KiLisos -24.0% |3700 +24.0% llos=100 mA P_9.7.4.9
IL= 105
Current Sense Ratio at KiLisos -23.5% |3700 +23.5% los=250 mA P_9.7.4.12
IL= 108

(RBLT;......)
HIRE 51 Rev. 1.00
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Table 22 (continued) Electrical Characteristics: Diagnosis - 20 mQ
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition

Current Sense Ratio at KiLisi1 -12.0% |3700 +12.0% luu=1A P_9.7.4.15
IL=hn
Current Sense Ratio at KiLis13 -10.0% |3700 +10.0% li3=2A P_9.7.4.17
IL= 113
Current Sense Ratio at KiLisis -9.0% |3700 +9.0% lis=4A P_9.7.4.19
IL=11s
Current Sense Ratio at KiLis17 -8.0% 3700 +8.0% la7=TA P_9.7.4.21
IL=1a17
SENSE Current Derating with | Ak (o) -16 0 +16 % Iica) oL =1Los P_9.7.4.27
Low Current Calibration Iican)_oL_n= lLos

Iicay oL L= o2

Tacan=25°C

See Figure 30
SENSE Current Derating with | Ak sivomy |4 0 +4 % Iican)=IL1s P_9.7.4.29
Nominal Current Calibration Iican n= 17

Iican) =13

Tacan=25°C

See Figure 30
IR 52 Rev. 1.00
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Table 23 Suggested Component values
Reference Value Purpose
Rin 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity

Necessary to switch OFF CTS1020-2EPA output during Loss of Ground

Rpen 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1020-2EPA output during Loss of Ground

RpseL 4.7 kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF CTS1020-2EPA output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of CTS1020-2EPA outputs to distinguish between Open Load
and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of CTS1020-2EPA output during Open Load in OFF diagnosis
Cout 10 nF Protection of CTS1020-2EPA 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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