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Datasheet

373
Parameter Symbol Values
Minimum operating voltage Vs(op) 3V
Minimum operating voltage (cranking) Vsiuv) 2.7V
Maximum operating voltage Vs 28V
Minimum overvoltage protection (T,= 25°C) Vbs(cLamp)_25 35V
Maximum current in sleep mode (T,< 85°C) Ns(sLEeP) 85 0.5 pA
Maximum operative current leND(acTIVE) 4.5 mA
Typical ON-state resistance (7,=25°C) Rps(on)_25 50 mQ
Maximum ON-state resistance (T,=150°C) Rps(on)_150 100 mQ
Nominal load current (Ta=85°C) I nowm) 3A
Typical current sense ratio at /. = lynom) kius 2030
Adjustable overcurrent limitation lim 0.79A-8.86 A
IS HTIHIE
o b saE B AR
o TEFTHMXAE R T A EF RSN
o TR EIH AN KT BE B BB IRAQ
fRIPThEE
B E BRI ISR FRIP AT R RIF
o AR A PR
o FERP
Type Package Marking
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1.1 EE
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Supply voltage Channelo _
monitoring Channell * -
[
Overvoltage | Voltage sensor |
protection
1—|0vertemperature [li {TH
Internal plower Overvoltage
supply Gate control clamping :
[ * ] » M
Restart control Driver Chargepump 1 T
logic Overcurrent l:l
limitation
IS D SENSE output
[, Capacitive load | ON ouTo
switching nverse ouT1
INO — Load current sense <
IN1 B
ESD protection
DEN — +
Ifo
DSEL =
ocT —
Reverse polarity
protection and
GND circutry
é
GND
& 2 BTG7050-2EPLIEE]
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2 5|ECE
2.1 51853 Ec
GND[( [ | @ ‘14 T JouTo
INo [T |2 13T ] ouTo
DEN [T|3 | ‘12T JouTo
IS T[4 VS 11T Jne
DSEL [T |5 | 10 ] _JouTi
INLCT 6 “Poon® | oL Joutt
oct [Tz~~~ s I Joutl
E 4 SIMECE
2.2 5| B E X MZhak
&1 SIBIEX
Pin Symbol Function
EP VS Supply Voltage
(exposed Battery voltage
pad)
1 GND Ground
Ground connection for the internal logic
2,6 INn Input Channeln
Digital signal to switch ON channel n ("high" active)
If not used: Connect with a 10kQ) 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 10kQ) 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 toggle between the channels.
If not used: Connect with a 10kQ) resistor either to GND pin or to module ground
7 oCT Adjustable overcurrent threshold
A resistor Rocr needs to be connected between OCT pin and GND pin to adjust the
overcurrent threshold
If not used: Threshold selection as described in Chapter 7.1.1
11 n.c. Not connected, internally not bonded
(RBLT;......)
Datasheet 7 Rev. 1.00
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25|HEEE

&1 () BIMEX

Pin Symbol Function

8-10, OUTn Outputn

12-14 Protected high-side power output channeln

1) BERFR AL S IR SEPCB LB E &R, FrERMSIMERNSIIEEER, PCBELALIURAIRERIR
ERABMHAITIZIT, UHRRESEAZIZER.
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3 m— AR
3 m—RR RIS
3.1 3 R AEIEE
T,=-40°C & +150°C, PR BEMEN T, RASIHERAERER FRESEME) -
+®2 BN RATEE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Supply pins
Power supply voltage |Vs -0.3 - 28 v 2 PRQ-34
Load dump voltage | Viar(Lp) - - 35 Vv 2 PRQ-36
suppressed load dump
acc. to 1IS016750-2
(2010). R=2Q
Supply voltage for VaaT(sC) 0 - 24 Vv 2 PRQ-38
short circuit Setup acc. to
protection AEC- Q100-012
Reverse polarity -VBaAT(REV) - - 16 Vv 2 PRQ-40
voltage t<2min
Ta=+25°C
Setup as described
in Chapter 9
Current through GND | /gnp -50 - 50 mA 2 PRQ-44
pin Renpaccording
to Chapter 9
Logic & control pins (Digital Input = DI)
DI = INn, DEN, DSEL
Current through DI pin | /p, -1 - 2 mA 2)1) PRQ-47
Current through DI IpiReV) -1 - 10 mA 21) PRQ-48
pin - Reverse battery t<2 min
condition
Analog & control pin (Analog Input = Al)
Al = OCT
Current through Al pin | /u -1 - 2 mA 2)1) PRQ-60
Current through Al Ini(REV) -1 - 10 mA 21 PRQ-61
pin - Reverse t<2 min
battery condition
(RBLTH......)
Datasheet 9 Rev. 1.00
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
IS pin
Voltage at IS pin Vis -1.5 - Vs Vv 2 PRQ-50
ls=10 MA
Current through ISPin |/s -25 - lissaTym | MA 2 PRQ-52
AX -
Temperatures
Junction temperature | 7, -40 - +150 °C 2 PRQ-53
Storage temperature | Ts1g -55 - +150 °C 2 PRQ-54
ESD susceptibility
ESD Susceptibility all | Vespem) -2 - 2 kv 2 PRQ-55
pins (HBM) HBM3
ESD Susceptlblllty VESD(HBM)_OUT -4 - 4 kv 2 PRQ-56
OUTnvs GND and VS HBM3
connected (HBM)
ESD Susceptibility all | Vespcom -500 |- 500 Vv 2 PRQ-57
pins (CDM) CDM?
ESD Susceptlblllty VESD(CDM)_CRN -750 - 750 Vv 2 PRQ'58
corner pins (CDM) - CDM#4
(pins 1,7,8,14)
Power stage
Maximum energy Eas - - 12 mJ 2 PRQ-615
d.issilpati?n - I.= 21 (nom)
single pulse T0=150°C
Vs: 28V
Maximum energy Enr - - 2.5 mJ 2 PRQ-616
dislsipation - repetitive IL= L vom)
pulse T
85°C
Vs=13.5V
1M cycles
Load current Ii] - - lommax | A 2 PRQ-617
1) E&AAFH Vo FFLatch-Uplllik: 55V
2)  AREFEFNL - BIRIHEE
3)  ESDTi32M%, FFEAEC QL00-0024T AR AMAKIER (HBM)
4)  ESDMiS2M, FTAAECQL00-011FTERIFE IR EFIEERL (CDM)
Datasheet 10 Rev. 1.00
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AR

1. B IAFRFIBIN S RIRES XY SR HE R A SR, KEFREITELWNRATMEEFR M T LIFA ST
ImRs AR SR 1%

2. SABYRIPTHRE S M LLICTERIERFTA SRR M4 THRERF . MR ABSOANEBY T EE TIEEE,
RIPNEER BN T EREE RVRIFMILITHY,

3.2 TEEE
w3 TEEE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Supply voltage range | Vsor) 4 13,5 20 \Y 1) PRQ-66
for normal operation _
Lower extended Vs(exT.Low) 2.7 - 4 Vv 1) PRQ-67
supply voltage range 2)
for operation (normal) 3)

(parameter deviations

possible)
Upper extended supply | Vsexr up) 20 - 28 Vv 1) PRQ-68
voltage range for 3)
operation (parameter deviations

possible)
Junction temperature | 7, -40 - +150 °C 1) PRQ-69

1) FREFESUR - BIGIHEE
2) Vs EBEETREEY, 38 VswwERABE, VsBELAR, 18RKEEV0n
3)  RIFTIRE IR

AR
TR TIEEREMA, ICRBBIRRARINEAHEIT IR, BFEREBTFERFERRRFMA TRIL

3.3 PR

&4 ErafiZE )

Parameter Symbol Values Unit Note or condition P-
Number

Min. Typ. Max.

Thermal Y rop - 4.4 75 K/W 1) PRQ-623
characterization 2)
parameter junction-
top

(REETR......)

Datasheet 11 Rev. 1.00
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3R
. Z] (£R) # PR
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
Thermal Rihsc - 5.1 8.6 K/W 1) PRQ-624
resistance 2
Junction-to-case simulated at exposed

pad

Thermal resistance  |Rynja - 335 |- K/W 1) PRQ-625
junction-to- 2)
ambient

1) FARHEFEFEUR - BIgHERE
2)  AR¥ENRAHEJEDEC JESD51-2,-5,-7 TEFR4 2s2p iR BAAST RS, M=am (O F + £2%) 1£ 76.2 x114.3 x L5 mmiR F E#ITHE, WEH21NH
B x70um#A, 2x35um ) . EEANBERT, BREETTUME—ARNENFETEAFLIEE. RIMIRER Th= 105°C, Possipation =

1 Wi#H1T,

AR

AP LR R IR EJEDEC JESDS1 fREE MY, WETHEZEE, 1BIHIR www.jedec.orgo

hJ
3.3.1 PCBIZE
70 pm modeled (traces, cooling area)
£
£
‘e
—
70 pm, 5% metalization*
*: means percentual Cu metalization on each layer
= 5 1s0p PCB #E
L A= 70 pm modeled (traces)
=
E r 35 um, 90% metalization*
- C 35 pm, 90% metalization®
o
A J 70 pm, 5% metalization™
0.25mm=A=<0.5mm *: means percentual Cu metalization on each layer
Ee 2s2p PCB &
Datasheet 12 Rev. 1.00
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3 = @R
[ | [
PCB 1s0p + 600 mm?® cooling PCB 2s2p / 1s0p footprint
= 7 PAHEPCBIRE
— | P
= % M| A ——]
e ¥ | [
s | B Tm—
= 8 FAF2s2p PCBIRERIPCB_LEBVEBUARFL
3.3.2 A ZE )
_BTG7050—2EPL

100

Zia (K/W)
=105°C

Ta

—slp

—— 150p - 600 mm*
e 150p - 300 mm?
— 150p - footprint

0.1 4 } }
0.0001 0.001 0.01 0.1 1 10 100 1000
Time (s)
9 HBRIFFET, PCBIZEIZRRPCBIRBEERHAIT
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130
120 ™

110 \
NN

= 150p - Ta = 105°C

Renua (K/W)
3

I AN
N

50 \
\___
40 |
30
0 100 200 300 400 500 600
Cooling area (mm?)

B 10 1s0p PCB_ERYFAPRYT, AESHRHARE
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4 1/0 5|
ZRUEANET S BT EEE,

4.1 #H=F1/0 5|

=4I (D) 5|2 INn. DEN. DSEL

4.1.1 NG| B

FBINGIBD INO A INL BUEEN A EE, MABRAIRE33VH 5 Ve MNBRAIFWEEINE 1157
o REEMASIHE, NMAFLET 10 k QFEFERFEIZEREZE GND 3| ISR IR IE M,

g\u"S

Al decoder

B 11 NI
ZEBEREE T BT NEEBRSE Vom F Vows EX. XM MEZBIRIXRU El12 Fir.
Vo 4
VoiuH) max
Voijts)
| VoifHys)
Vourm), min
0
Internal channel
activation signal T | 0 X 1 X 0
"t
12 RNBEBENERR
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41/0 3|8

4.1.2 US| B

IZHAERE (DEN) 5| BMEFIZ BT BB ERAN(RIFEEER, S DEN SIIBEMINE"H, ZHMEBAN (B ET58.2 THE
BEEIFE) o HEMAYREFE, PWER (SSIHEUNGHERS) . 2ENEE (DSEL) 5INEFERITIS
HpvEE (W& 12). WE 12 THREZFE.

DEN 5|HIM =" B 2R B a0iE T i858 DSEL 5| IFMER B ERRIPBiFSS, EEEBURTHANSIHIRE
RS DEN BRAKE (BRET 713 THREZEFARGFEE) -

4.2 PPN o )

TEINERN (AT B0 : OCT

4.2.1 Al A FRERES | B

AT BENEIAEE OUTX 5IRIRYI AR, 23¢HRMET — OCT 5|, &5 |IMFEE @I INBEBARIEIZE SR
i, EIATBYEEARIRGI A RIEMIFEER 10 E XA 7RG, NMEIREIRASIHBEREKRS R
SRRTERME. RSB KAV SEFR B UNE 13FAR.

g‘u’S

Al decoder

[
Al ‘[
Eg ' ZS VaicLanF)

Rocr
[ I————
=

L

13 i AR S | B R B
4.3 S 110 5B

Vs=4Vto 20V, T,=-40°C to +150°C
fRIESHIBA, BHAME: Vs=13.5V, T,=25°C Z=FH N (DI) 3|#]

ZINn. DEN. DSEL

EIAEN (A3 | = oCT
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RS BS4HE /0 5IH
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
DI pins
Digital inputvoltage | Vpyh) 0.8 13 2 v See Figure 11 and PRQ-76
threshold Figure 12
Dlgltal input VDl(CLAMPl) - 7 - Vv 1) PRQ-77
clamping voltage I=1mA
See Figure 11 and
Figure 12
Dlgltal input VDl(CLAMPZ) 6.5 7.5 8.5 \' ID| =2mA PRQ-78
clamping voltage See Figure
11 and Figure 12
Digital input hysteresis | Vpuys) - 025 |- Vv 1) PRQ-80
See Figure 11 and
Figure 12
Digitalinput current | /p) 2 10 25 HA Vo=2V PRQ-81
("high") See Figure 11 and
Figure 12
Digital input current Ioi 2 10 25 pA Vo=0.8V PRQ-82
("low") See Figure 11 and
Figure 12
Al pins
Analog input clamping | VacLavpy) - 7 - Vv 1) PRQ-88
voltage locr=1 MA
See Figure 13
Analog input clamping | VajcLampa) 6.5 7.5 8.5 v loct=2 mA PRQ-630
voltage See Figure 13
Analog overcurrent Voct 0.44 0.5 0.56 Vv 1) PRQ-628
voltage threshold TocTmn < loct < locT max
INn="high" or DEN =
|Ihigh||
Analog linear loct 20 - 228 MA 1) PRQ-89
overcurrent range INn ="high" or DEN =
IIhighII
OCT short to locT(sHorT26ND) | 320 - - MA 2 PRQ-91
device ground DEN ="high"
detection current INN = "low"
(REETH......)
Datasheet 17 Rev. 1.00
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41/05|H
£ 3] () 1/o5IIBSIFE
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
OCT open detection | /ocr(open) - - 5 MA 2 PRQ-619
current DEN ="high"

INn="low"

1) AREFE~UR - BIRIHEE
2)  XzhEeMR
Datasheet 18 Rev. 1.00
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5 ER

ZERFEVSHE, VSATARENZEERUNINRMERMIE, EREFAGT, [RGB, A
B LEThER e £ BYBIE LA R 12 fro

5.1 BRI TR

5.1.1 BIEERER

TR EUTIEERER:

¢ RER

* Inactive with diagnosis

»  Active with diagnosis

¢+ Active without diagnosis

¢+ Capacitive load switching mode with diagnosis

¢+ Capacitive load switching mode without diagnosis

BRFER Z B HRIELA T E8HE |

+ INn 5|RIRVIZAEEE T

+ INnSIff ERYPWMES

+ DEN S|RRVIZAEEF

B & AR MBS EINE 14F R, ST AUNR—ESHEIRE IR FIgERFEAME K, LI, BFE
Mvs BIREBERNRERNEE, BMEEHERNREREAT, BaakE—ETWh,
&6 BRTEARIEERT, BRBEVSHIREENINEEERS, ZEHNXEA,

INn=“low* & DEN="low"
INn="funces* & DEN="high®
Power-up
k. k.
INn="low* & DEN="high «INn=*low* & DEN="low*
INn="low" & DEN="high® | ~ Inactive with Diag INn=“low* & DEN="low" Sleep INN="fimicys;* & DEN="low*
- h
INn=*high* & DEN="high*
INn="high" & INn="low* & INn="low® & DEN="low" NN low” & INn="high* &
DEN=*high* DEN=*h{gh* DEN="low* DEN=*low*
» INn="fumices)” & L v INn="high" & y
Capacitive Load < DEN="high” D e e «DEN="low” Capacitive Load
Switching with Diag S—— SEHIE R D S INn="high" & DEN="low* | Activewithout Diag | Switching without Diag
T DEN=*high* DEN="low" *
INn=*fnicrsy* & DEN="high*
INA="fumicis)® & DEN="low"
5 Nm— ) — LY v
=14 BITEAREE
S— /= 4|
<6 BITIEIN. 234TheEM vSEBE
Operation mode Function Vs> Vs(op) Vs < Vs(op)
Sleep Channels OFF OFF
Diagnosis OFF OFF
(REELTI.....)
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5 iR

Re (88) B1TIRIN. 2[HFINREM VSHE

Operation mode Function Vs> Vs(op) Vs < Vs(op)

Inactive with diagnosis Channels OFF OFF
Diagnosis ON OFF

Active with diagnosis Channels ON OFF
Diagnosis ON OFF

Active without diagnosis Channels ON OFF
Diagnosis OFF OFF

Capacitive load switching mode with Channels ON OFF

diagnosis Diagnosis ON OFF

Capacitive load switching mode without Channels ON OFF

diagnosis Diagnosis OFF OFF

5.1.1.1 Unsupplied

FUICAST, SAEHBBRERTREBREY swo

5.1.1.2 Power-up

SEHEEEBE((V)NEISSMF LR, SHAHENLEMEER, BREELABEBIRERE Vsor o

5.1.1.3 Sleep

SBFHA (D) I ENREF R, SFLTHRIEEI. EREERET,

TRINFE A lvsisieer) o ILIRIRIF

EHFRIPAMREFRIPNGIREZR, Z233F NS TARRIETN, MNRFEIFIESEBCE (Nrestartcn =0, To< Tpes)
and (T,- Tyrer) < Tyow) (@}Ei&‘;ﬁ)), ET7.3.

5.1.1.4 Inactive with diagnosis

2 DEN 5| BN S BN B KB BT, 334 FInactive with diagnosist®Ez, BELTF X
FPRES, A TRETPRES T AR, RIBAEIR, 1S 5|HIA] 88 INAPE B s 3 2 B ES B
Fihsororn IR0 TEInactive with diagnosistE TN T, 23FRUHFEERRIE N,

5.1.1.5 Active with diagnosis

Active with diagnosisZIEH TFIRINZ—o. = INn=“/5"H DEN =“="B¢, 2343 Nactive with diagnosist&
N, FEERT, — RS NMTH, HEBGISHINEE. ShHBERIESEaoncveE Xo

5.1.1.6 Active without diagnosis

4 INn=“%"E DEN ={EEBF 0y, SBHLTFILISUERNNBCERS, E— 1 LS M HESE, BFREGIZH
Lhiko

5.1.1.7 Capacitive load switching mode with diagnosis

BB RABBRMHAXRARENBEEAF. HINn="finas "B DENIEBEN“EBF N, ALEEHIZHINEE
BB AHAXREN, R—IHZMEEEEZHREITSE, SEEREEBESEanvncrveE o

Datasheet 20 Rev. 1.00
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5 B3R

5.1.1.8 Capacitive load switching mode without diagnosis

2 INn=“funcs) "E DEN IRENREBFEY, SH[AELTEISEHHNBMEAFHAXREN. K- 1THS M EES
BETIZHITIEE,

5.2 Vs KR E

FRIREBIETE Vsor) F Vsuy 218l , AR REFRPISL. RE Vs>

Vsor » THERIHBRSERBERMNEZEE S,

MRSV TRERT, HEFUAEFXEN, TeEEERAIZ2INEE, SHBBEVVRTFRERE W), A
BRIZ AR X i) 4 L E,

Vs A
Vsior) \
Vs ¢ VsiHvs)
t
INn
t
Vourn 4
t
E15 Vs RIE1T N9
5.3 BSSMBIR

Vs=4Vto 20V, T,=-40°C to +150°C
bRIEEAEIWRAE, HAEME: V=135V, T,=25°C
MiX A 2HA B A EHEEDEY (FRIESHIHE) BTS7050-2EPL: R =4.7Q

)7 FRR B SIS
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

VS pin
Power Vsuy) 1.8 2.2 2.7 v Vsdecreasing PRQ-98
supply INn = “high”
undervoltag From 0 < Vps< 0.5V to
e shutdown

VDS ~ VS

See Figure 15

(RBETR......)

Datasheet 21 Rev. 1.00
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)T (£8) BIREBS T
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Power supply Vsiop) 21 25 3 \Y Vsincreasing PRQ-99
minimum INn = “high”
operating voltage From Vos ~ Vsto
0=<WVps<0.5V
See Figure 15
Power supply Vs(hvs) - 0.3 - Vv 1) PRQ-100
undervoltage Vs(op) - Vs(uy)
shutdown )
. See Figure 15
hysteresis
Breakdown voltage | -Vs(gey) 16 - 30 Vv 1) PRQ-101
b.etw.een GND and VS Ienp(Rey)= 7 MA
pins in reverse battery T,=150°C
=
Power supply | lys(sLeep)_ss - 0.03 0.5 MA 1) PRQ-610
current Vs=20V
consumption .|n Vour= 0V
sleep mode with ~ _ _
loads at TJ !‘Nn—”DEN =DSEL=
<85°C low
T,=<85°C
Power Supply IVS(SLEEP)_ISO - 35 14 MA Vs=20V PRQ-611
current Vour=0V
consumption in INn = DEN = DSEL =
sleep mode with “low”
loads at TJ B .
=150°C T,=150°C
Operating current |IgnpacTive) - 3.7 45 mA Vs=20V PRQ-612
in active  with INn = DEN = DSEL =
diagnosis mode “high”
Operating currentin | Ignp(NACTIVE) - 1.8 2.2 mA Vs=20V PRQ-613
inactive with diagnosis INn ="low"
mode DEN = DSEL = “high”
loct = loct Max
1) F#TEFNE, BigitHEE.
Datasheet 22 Rev. 1.00
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6 ThELE

ThELE
=IO X AR S BRI TWAIN-Channel MOSFET.

(o3}

6.1 W S@EElE

SHEEBPER oson EFEBEBURTFLERT, . Bl16, BERSEERETRESCEARNNTNIE T, =150°C A7 17FF&= A
R psion) 2oz z.

Rps(on) Variation over T,
I

I ! Reference value:
200 + | 1 t i 1 T i T T I 7] "2" = Rosjou,max @ 150

160 I 1 ! 1 I I ! /
140 — 1 | I I I I I I I / 1

Rygion) Variation factor

0.20 I I I [ I I I I I I —Typical

-40 -30 -20 -10 o 10 20 30 40 50 &0 70 an 90 100 110 120 130 140 150 160
Junction Temperature (°C)

El16 Roson) TILE R
RIFNEGKRIA E75 7.4.19 5K

6.2 AR, Ak

6.2.1 FxPEMES H

FFRPEMRERY, B 17HFRAXRBEMZFREER FE2EE, FXRMUEE Eon M Eorr SHEETTIAETE) t
on 1 tore AXIELE

Datasheet 23 Rev. 1.00
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6 INEL
INn 4
Viner !rf ViN(HYS)
t
Voutn 4 )
ON /
90% of Vs - >
T0% of Vs - > 70% of Vs
/ (dv/dt)on dV/dt)orr
30% of Vs r 4 30% of s
10% of Vs QONW < torr
t
Pomos 4
]
L Eore
] R
t
17 FFXPRME S E

6.2.2 FroR B

HABAAXRKARENHE, BEVwRFEEMBAUT, FildBRRERNERBEN. TP
E EMF, KATBEHUNG. SHUNGIGREIMLHEBE, €15 Vos< Voscwn o BT 6.2.2 JITHAILE
TRE,

T ENSAFRPIBNFIETRENT, HISHWEREER.

VS

/N JVSSKLAMP: /\ ‘{|_.

Vos(cLamp) Vosn
|_4

<
OUTn

Vs(cLamp)

Voutn [EJ

E18 M HOUER
ERM ARSI, AEER[HFPER. A2 HELKWT:
Datasheet 24 Rev. 1.00
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6 ThELE

Vs — Vps(cLamep) ( Ry -1, ) L
BV .| BT DS(CLamp) —_ = )+ ]|-= (1)
DS(CLAMP) R Vs — VpsicLamp) HR

B EAZHNRARERARSG], BSERBAAVENEs (BhFEEE) MEr (EEMES)

6.2.3 FRABMHH

é|N$:r_%l |:|"5 Jﬁ’?:jj fVINCLS /9.‘7‘; %/'/Ff_tON _CLS(DELAY) Z}: )\CLS *ﬁ_t: 9[].19 Fﬁ'/—_l_o él_ ILBEIL‘EIJL:_F
SESIRSE, FRRBERNNBARR[FTTE, A oCT 5| REFIEEENEN, NE 20 FiR. &
CLSEIT, RIFFIIZHIThEER FRUEIRS.

fumicis)
INn  [*¥]
Vingrh) A
| & Vinys)
t
NACT
A
0 neisiactx = 1 0
t
Vour
_ ton P N
0, < < et
90% of Vs tokF_cLs(pELdy)  tOFF(DELAY) \
70% of Vs "2 A 70% of Vs
/ (dv/dt)on di/dt)ore
30% of Vs v X 30% of Vs
ton jcus(peLay)| fon(pELAY) P tore
10% of Vs * ~ + > -
t
.
El19 FRBERH

HasF T cLs iR, SIS REIFEEREET onw osHZFHBHER.
Vs < Vos (OLOFF) BY, BIM CLS U EIActivetE = o

i Vos > Vos ororr) BT, HESHFENCLSIEREBIT tos BYIE], FERRERHARBT R SEBFE, FEOHERE
CLSHEZ,

NHBHTIERET, 7 BEMTT Mcapacitive load switchingf2 LI Ellactivet® e N T XD iERMIERER, £
iR Capacitive load switchingt®T0Hl, FEHITHEBREE, WRABBREIFIESE, WATLIMCapacitive
load switchingt® NI FActivel® o INIRAFBRRENTAE BN, WinL TR RHEITR, Lih, 1
B OB M5 BB R E b B A2 B

Datasheet 25 Rev. 1.00
2022-09-20



E;gzlise?-zEPL Infineon

6 hELL
INn
[ Tousx
J
W
Voutn t
4
I
I t
')
Tumaiansy 4 _\
I($
L 4 ’ l ‘ \ ‘ \ ‘ \ ( Ny
Nact t
A
(4
b
0 nMeisiacTx =1 7 0 |
W -
t
A
o . (f
peration )]
Mode SLEEP ‘ Capacitive Load Switching Mode « ACTIVE |
)] =
t
v s Ay SE=
E20 BEREFRIERD

6.3 BRI XN

6.3.1 @ B

W our> Ve, BT RAIRBHSEE (BRE2L) . XHERERTFNRAEABR.

MBFBEDT LIRS, BRARNGE ARG, BrrEEsfy, Fit, BEREAS, TR, a4
SHBIMIBEFT, TRBELTHTRS, NWSBFRIAN Rosw »  ZELABIFEBTHIFR Ros on BIFEERTH

T=KEMo
fEinverse currentFZR 4T, RE|-1|<|- liw |, BEMRSFREHTHSXEKRS.
QB | <|- luw |5HET, RAFREB (InverseON) HITHEEAIFBEEITHESIE 22,

Datasheet 26 Rev. 1.00
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6 THEL
x VS
Power stage .| ‘:
control - ‘
T 1
Device logic INV
Comp. ‘-!_Ln Voutr > Vs
OUTn
— GND
Lt
E21 R AR
4 CASE 1: Power stage is on N : CASE 2 : Power stage is off M
Power stage control Power stage control
/
T Lhigh* low*
I t I t
T NORMAL NORMAL NORMAL NORMAL
INVERSE t | INVERSE I t
Power stage P?wer stage
Tl ON | | OFF |
. £/ t /
/EASE 3 : Switch on during inverse current\ /CASE 4: Switch off during inverse current\
Power stage control Power stage control
Jlow* I ,high* high* I low*
I t" I t
T NORMAL NORMAL NORMAL NORMAL
| INVERSE t INVERSE ' t
Power stage Power stage
| OFF ‘ ON | [ ON | OFF |
o t / \_ t /
=22 RAFFE-TEN A R [ R R
6.4 ThEFF XESIFE

Vs=4Vto 20V, T,=-40°C to +150°C
fRIESAEIRAE, HAEME: V=135V, T,=25°C

Datasheet
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BFNiAp i e AN R EEET M (PRIE5HUER)  BTST050-2EPL: R =4.7Q

rs ThEREESIFE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Voltages
Drain to source Vbs(cLamp)_-40 33 36.5 42 v I.=5mA PRQ-110
clamping voltage at TJ T,=-40°C
=-40°C See Chapter 6.2.2
Drain to source Vos(cLamp) 25 35 38 44 Vv 1) PRQ-111
clamping voltage at TJ IL=5mA
225°C T,225°C
See Chapter 6.2.2
Timings
Switch-ON delay tON(DELAY) 10 70 130 us Vs=13.5V Vour PRQ-112
=10% VslocT=
locT max
See Figure 17
Switch-OFF delay toFF(DELAY) 10 50 160 us Vs=13.5V Vour PRQ-113
=90% VslocT=
locT,max
See Figure 17
Switch-ON time ton 50 130 210 us Vs=13.5V Vour PRQ-114
=90% VslocT=
locT max
See Figure 17
Switch-OFF time torr 30 100 220 us Vs=13.5V Vour PRQ-115
=10% Vsloct=
locT max
See Figure 17
CLS activation delay |ton cLs(pELAY) 10 70 200 us Vs=13.5V PRQ-664
loct = locT max
See Figure 19
CLS de- toFF_CLS(DELAY) 20 40 90 us Vs=13.5V PRQ-665
activation delay loct = locT Max
See Figure 19
Switch-ON/OFF Atsy -60 25 90 us Vs=13.5V PRQ-116
Matching - tON - tOFF loct = locT max
(RIBETA.....)
Datasheet 28 Rev. 1.00
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6 hELL
xS (£R) ThEFZ B
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Voltage slope
Switch-ON slew rate (dV/dt)on 0.16 0.27 0.39 V/us Vs=13.5V PRQ-117
loct = locT Max
Vour=30% to 70% of Vs
Switch-OFF slew rate | (dV/dt)osr -0.39 -0.27 |-0.16 V/us Vs=13.5V PRQ-118
loct = locT max
VOUT =70% to 30% Of Vs
Slew rate matching - A(dV/dt)sw -0.15 0 0.15 V/us Vs=13.5V PRQ-119
(dV/dt)ON + (dV/dt)OFF loct= loct
CLS mode
Input frequency fuin(cLs) 22 30 38 kHz 2 PRQ-353
for capacitive DCyin(cLs) = 50%
load switching
mode activation
Duty cycle for DCyin(cLs) 30% |50% |70% - 2 PRQ-354
ca;‘)aatuve load funicLs) = 30 kHz
switching
mode
activation
Maximum timein CLS |tc s; - - 25 ms 2 PRQ-355
mode See Chapter 6.2.3
Maximum timein CLS |tc s, - - 90 ms 2 PRQ-813
mode See Chapter 6.2.3
Maximum number NcLs_ ACT1 - - 500 kcycles |2 PRQ-812
of CLS mode See Chapter 6.2.3
activations
Maximum number NeLs ACT2 - - 50 kcycles |2 PRQ-814
of CLS mode See Chapter 6.2.3
activations
Output characteristics
ON-state resistance at | Rpson)_25 - 50 - mQ 2 PRQ-542
TJ=25°C T,=25°C
ON-state resistance at | Rps(on)_150 - - 100 mQ T,=150°C PRQ-543
TJ=150°C IL=2A
ON-state resistance in | Rps(on) cRANK_15 |~ - 110 mQ T,=150°C PRQ-544
crankingat TJ=150°C |, Vs=3.1V
I|_ =1A
(RBELTHR......)
Datasheet 29 Rev. 1.00
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Rs (88) ThEREZ B S
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
ON-state resistance in | Rps(ny) 25 - 50 - mQ 2 PRQ-545
inverse currentat TJ = T,=25°C
25°C Vs=13.5V
L=-2A
See Figure 21
ON-state resistancein | Rpsuny)_ 150 - - 110 mQ T,=150°C PRQ-546
inverse currentat TJ = Ve=13.5V
150°C =2 A
See Figure 21
Nominal load current |/ nowm) gs - 3 - A 2 PRQ-547
per channel (all TA=85°C
channels active) at TA T,<150°C
=85°C
Output leakage current |/, (off)_gs - 001 |05 HA 2 PRQ-548
at TJ=<85°C Vour=0V
INn ="low"
Ta<85°C
Output leakage current |/, (orF) 150 - 1.2 4 HA Vour=0V PRQ-549
atTJ=150°C INN = "low"
Ta=150°C
Inverse current I inv) - 3 - A 2 PRQ-550
capability Vs < Vour
INn ="high"
See Figure 21
Voltages
Drain source diode |Vbs(oiope)| - 550 700 mV IL.=-190 mA PRQ-552
voltage 7,=150°C
Switch-ON energy Eon - 1.2 - mJ 1) PRQ-553
Vs=20V
See Figure 17
Switch-OFF energy Eorr - 125 |- mJ 1) PRQ-554
Vs=20V
See Figure 17
1) Tested at T,=150°C
2)  FARHEFESUL - BIRIHEE
Datasheet 30 Rev. 1.00
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7 RIFIHREE

ZafttEEIRFRP. SRFRPAIERF.

PREEERARTVSN, SRR RFRIFEFRBERFRITIYRANETT. Einverse current TRF, RIRIPAREL
o

BEAERABERIIT, BNEERTRFRPAERFRPNEE.

FERIPTEFAB R IFRIU TR RS,

7.1 IR R

7.1.1 ] /)leE‘rﬁu-EE]
HRED R EEREBMES, &HFEBFRPINEE

2R M E umwax o TS ABRBSE R X—H R A S ARG L RIRE T By LEd HAIRIF,
DMOS:RER UG MBI B RE TR, iR BEM I RERIFVIGIGNE24 FE25

AT RERNMaHEENERRE], AIUZEERUTHE:

(Juv — A Ium) 2)

Iiv = (kioer - Toer) + Al where, Ioer = [

AT BERERETE OCT 5| HEM Z B E1&HE Rocr , FIMAERUITAIE!

V k
(Vocr - kiLiocr) 3)

Rocr =
(Itna — A )

WN5R OCT SIFIFFER B R AEET loctioren), MIBRHSAFEEIMIRFIELZE lumoctioren o FNR OCT 5| BIXTIEHBET R
BERE locrsorraenn), NEZFHFEIEEITIZEIZE I umoctisrornenn) o locr BRI S Iuw MB3X BY1T %0 El23 FRR{BE
EEI:_F OCT 5|HPIERIR locr FRAAIFIIRARRUEE , AEINIE OCT 5IMiEIEE S iEt, TRABMFZFHGER
T, X RSBEREATMEE, Bt TEETE urwy.
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7R
Tum /
LTS o
MLIMOCT|SHORTZGND)
Alumoa
_____ kiuocToa
_____
| kwoctar
Ty p——y = — —— ——
Il ) -
HacTiore loctiopen)  JocTmin loctmax foctisnorTzenn) focT
SEE S 4=
& 23 B R RRHI1T 9

7.2 aR P

ZaE B NMBEERER T BB FRIP( T jwes) ) MIEIZTRFRIP(Tiow ) o

HRE T, BT RREREDSTREE (Tiney X Tiow) OAXATREE, SEMIBEERS=
HEMER, BEFRFXARS, HEIRERXRE RIPARNESZHFREBET 73.1, NRBHEBZIHNRE
fizspul NRESTART(CR),TYP 3 Sl EEE B ERA LA LERIR, HITHWE 24 1 B25F7 T y(rer) S REFRIPHE
R
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INn T J
t
DEN T
.?
Lt
fum T
T
T A
Taines) =
4.-‘/',
i
hs ) . HiS{FAULT)_D
hs =i/ ks s <—.1 I/ kius
lis < hsisam pin I“""""-----—-_
t
Internal 4
counter 0 1 |
t
=24 TRFP (4axt)
INn T
t
DEN T
T
I 'Y
lum =+
t
T4
Tliags)
= e
= TR} N
t
his i hsiFauLr) e e
— I [ ks
t
Internal 4
counter 0 1 2 | -
t
=25 FRFRP (B7)
STRFRIFEBATFEERAARN, ERRESEET 7.3,
A
7.3 R RAP 550
SRELERRIPE, SASHENTERE:
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7R

v REMMRBESRIEET 7.3.1 XM,
v RZFEMBGEE, IZERHCESN, WIS SIMSRMEEMR Iseun (FEE E158.2.2 TRESIF
MER) -

MBFAEREHER TR ER"FMH B nrestart(cr) < N resTaRT(CR),byp » NS ELEE AT ERITF o

&9 "ER"RIPEH
Fault condition |Switch OFF event "Restart" condition

Overtemperature | Ty= Tyaps) O (T3~ Tyrer) = Tyovn) | To< Tumes)and (Ts- Tyren) < Tsowy (including
hysteresis)

7.3.1 Ey=) i

W INn BANETE, BXEEEETE, RN, BXEEEEXE, SERIESHRER, 18
EBELERITI, MBRBFETEN cesranrcr o ZISITVATEIE, FERBIERE 2 A o

ZR A — N REPE TN s (ENEE—) , UERAIREHIRS G SIS RS 15K,

?:E?élﬂ -] ) ﬁﬂ:ﬁﬁﬂ-ﬂ: N RESTART(CR) Ko TEn RESTART(CR),TYPEE;T\%ZE ’ *HF.‘ZEE%‘H??U OFF, A Tﬁgﬁﬁgﬁﬂj%ﬁ
FEHAERASRITHEE, FSEFBASIENZEREBEFY, FERBEEKT torvew o

Eé%l‘ﬁxﬁﬁ—f » FEMBERt oeavcn, MBBHFATLUEREZT. WREENAFE, NSHRBEMAE

£ B RERINE 26FfTo

! |

Short
circuit to T

ground

~Y

I T .
Ium
1 | | | 4 1 | | J l

~Y

Internal
temperature
protection

Internal # <
counter 0 1 2 3 4 5 6 NResTarT(cR) +1 0 |

~Y

toeLav|CcR)

h 4

~¥

DEN T

hs(rauLm)

"] [

tais(piac) tusipiac)

~¥

& 26 FiRRENFEE

EE—MEREIEN, AISEIVERAERITERE, HERBEESFoowm o HINSIHIREARET, HEINE
DEN 5| BIBYRK 4 (BESZIR HI ZIDENEY_EFHEF0 T B8 FFEAY [BlA S Tt vener), LAFBIRAISERITERZS & (i,
DSEL 5|HIATUAR EEMERAIEE, HFRDSELEFIREAIAZ TDEN 3IBITIF R (DEN_LEFAF]

TER) o
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7 R
BP0 & 27Ff 7o
INnT
[ | [ | .
t
Short
circuit to
ground I I -
t
I
Tum [ [ [
AN VLI L L iry J -
t
Internal
temperature
protection ‘?
Internal #
counter 0 1|12(3(4|5]|6 nnesrAHT[cn;+1| 0|1(2|3|4|5]6 NrestarTcR) T1 | 0 _
t
DEN T
| L] .
DEM(CR DEN(CR DEN(CR! t
lis <«—» P +—p
hs{rauLT) hs(FauLT) hs(raur)
( \ r 1 f ] I/ ks
Ls15({DIAG) t
27 HaRbEBENE SRR FE

7.4 Hth R

7.4.1 RIERP

ERESHT (WMARESM) P, HERFEHRETEEEDMOSHEPA _IRE S|, 1BIEIFHAESD 1%
B RIEE B R TS £ TR, @I DMOSH R I RS B FREE A R PRE], BN
Z})ﬂiﬂﬂ’ﬂEEiﬁ%:‘tMH%%E%%BHE’\JBE%H (BEBHE 2 PIIHAENRAREEBEUN ET9 RN AE

7.4.2 o ERP

HERBET TV seawV e Z B, ST THREBN S IHBIE<S

BRY ET6.2.2 PR HWRMAFHMNBMEHAZ I, BE— M EXZESMAE S EHARP, 5T
Vs #1 GND 5|l Z [BIRYEBJE ( V'scLamp)).

7.4.3 2 e £ B E R T

[EBAHMERESABIER, EBENAFERMARTSEMBEHNSEN, NRIKchKRIERAE, =8

WENFIEIERR R, RIPREEFTERIE,

SR BT LA LB BRI uvom s> FFELELRBEHT/VF10 pHo

WNSRIN A o1 B BRI AN /SR ERR T EARE N, MIMNBRINHIZkE (bl &1 9 RPN ZRE D) F

ZIEM, HEFEIREXSENNHBREZ.
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7.4.4

e EXR

BIFERF RS IHIAMCUITHIZR M Z EEE— I, LSRYARKREN, HH@EaANXERES (3

579 FFR) o
AR

WMRIHFING BRI EN (BT BESRET) , HBHMERN, F—1MFERMERREZE, FECHTE
LUAE,
7.5 BSRERIFSH
Vs=4Vto20V, T,=-40°C to +150°C
PRrAE=HIREE, HABME: V=13.5V,T,=25C
MR BB BN N EEET MY (FBRIFE5ZEHEA)  BTST050-2EPL: R =4.7Q
& 10 BN ERIPSE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Thermal shutdown T)(aBS) 150 175 200 °C 1)2) PRQ-174
temperature See Figure 24
(absolute)
Thermal shutdown Thys(aBs) - 30 - K 3 PRQ-356
hysteresis See Figure 24
(absolute)
Thermal shutdown TJovN) - 80 - K 3 PRQ-357
temperature See Figure 24
(dynamic)
Thermal shutdown T)ovN)_CLs - 40 - K 3 PRQ-177
temperature
(dynamic) in
capacitive load
switching mode
Power supply clamping| Vsciamp)_-40 33 36.5 42 v hs=5 mA PRQ-179
voltage at TJ =-40°C T,=-40°C

See Chapter 6.2.2
Power supply clamping| VscLavp) 25 35 38 44 \Y 2 PRQ-184
voltage at TJ =25°C hs=5 mA

T,=25°C

See Chapter 6.2.2
Automatic restartsin | NggestaRT(CR) - 6 - - 1) PRQ-186
case of fault after See Figure 26
counter reset
Counter reset delay tDELAY(CR) 40 70 100 ms 1) PRQ-188
time after fault See Figure 26
condition
Minimum DEN pulse | tpen(cr) 50 100 150 us 3 PRQ-190
duration for counter See Figure 27
reset

(RBLT;......)
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+10

() BSFERIPSHK

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

P-
Number

Adjustable overcurrent limitation

Adjustable overcurrent
limitation accuracy
(low)

ILim(accuRAcY)

-22.5%

+22.5%

3)

0.79A<Ilw<1.67TA
VDs: 3V

PRQ-633

Adjustable
overcurrent limitation
d-factor (low)

Al imor

0.102

3)

0.79A<Ilw<1.67TA

PRQ-646

Adjustable overcurrent
limitation k-factor
(low)

leIOCTOl

34449

3)

0.79A</w<1.67TA

PRQ-658

Adjustable overcurrent
limitation accuracy
(medium)

ILim(accuRAcY)

-16%

+16%

3)

1.67A</iu<3.27TA
VDs: 3V

PRQ-644

Adjustable overcurrent
limitation d-factor
(medium)

Al imoz

-0.042

3)

1.67A</iu<3.27TA

PRQ-647

Adjustable overcurrent
limitation k-factor
(medium)

kILIOCTOZ

37301

3)

1.67A</im<3.27TA

PRQ-659

Adjustable overcurrent
limitation accuracy

(high)

ILim(accuRAcY)

-18%

+18%

3)

3.27TA</,u<8.86 A
VDs: 3V

PRQ-634

Adjustable overcurrent
limitation d-factor

(high)

Al imos

-0.374

3)

3.27TA</,u<8.86 A

PRQ-648

Adjustable overcurrent
limitation k-factor

(high)

kILIOCT03

40512

3)

3.27TA</,u<8.86 A

PRQ-660

Current limitation
value in case OCT
pin open

ILimocT(oPEN)

0.52

0.74

0.97

4)

loct = locT(oPEN)

PRQ-661

Current limitation
value in case OCT pin
short to device
ground

/LIMOCT(SHORTZGND

)

7.45

9.48

115

4)

loct = locT(SHORT2GND)

PRQ-662

1) {XEHEEM

2)  AXTE T)=150°CE Mt

3 AREITFESNL - BIRIHEE

4)  AYFE T,=-40°CEMIR
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8 i

EFIZMER, SHESIMISRHUELLGINEBRES (1s). MRXHFIZEITHEE (DEN SIIE I KR
), IS5IAEES.

WNRFEERMEIFIZHITNEE, WFEETE IS 5| IFRIRIEM 2~ [8)1% 1% 10N EBRR R sense.

Reense BIBEMST 820 O (o 1BAE 2 BIE LA RISRIF, MeEBMERABET4000) , RIS BFH
BB B PRV TH R FEEN,

Rsense EEEY{E T 1.2kQ 6

BT IS SIFIAV BB ZES R FEAREERE, NREMSHBARRNEREE, WAZNE IS 5IMEREIHE
IS BRI BB 7 o

FRIESI E 28,

Vs

[Channel 1

IChannel 0

| iy

¥

Overtemperature I - —
= St
L

InternaICountersI IS Pin Control ,_I
—— e oun
DEN } * ouTo
DSEL ! - lll.,.’kus
J I @ | |
1

— Vospiuis_en
X/

E28 KNIThaeRE
8.1 BhR
RULIEHRTSEMEEITRERT, ISSIBRESSE,
®11 SENSEfS S{E NN A& HRIThEEZ —
Operation mode Input level |DEN level Vour Diagnostic output
Normal operation LOW/OFF HIGH ~GND Z
hsrauLT) if NResTART(CR) > O
Short circuit to GND ~GND Z
hsFauT) if NResTART(CR) > O
(REETR......)
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11 (4%) SENSEfS S{EN R AR HHITHAE > —

Operation mode Input level |DEN level Vour Diagnostic output
Thermal shutdown z his(FauLT)

temperature (absolute)

Thermal shutdown z his(FauLT)
temperature (dynamic)

Short Circuit to VS = Vs I|s(o|_o|:|:)

hsFauT) if NResTART(CR) > O

Open load < Vs- VDS(OLOFF) Z

b lis(oLoFF) or lis(FAULT)

if NRESTART(CR) = 0 for both cases

> Vs - Vbs(oLoFF)

Overcurrent pin fault < Vs- Vps(oLorr) his(ocT_PIN_FAULT)

b lis(oLoFF) or lis(FAULT)

if NRESTART(CR) = 0 for both cases

> Vs - Vbs(oLoFF)

Inverse current ~Vinv=Vour>Vs IsioLoFF) or his(FauLT) if NREsTART(CR)> O
Normal operation HIGH/ON or < Vs- Vps(uis_en) hs=1IL/ ks
Short circuit to GND CLS ~GND his(FauLT)
Thermal shutdown z hs(FauLT)
temperature (absolute)
Thermal shutdown Z his(FauLT)
temperature (dynamic)
Short circuit to Vs =Vs hs<IL/ ks
Open load ~Vs? hs=ls(en)
Inverse current ~Vinv=Vour>Vs hs=ls(en)
Current limitation <Vs hs(FauLT)
Underload ~Vsd hiseny < his< I.vomy / Kiuis
All conditions n.a. LOwW n.a. z
1) %Wl‘ﬂ’]J:?.LEEFH

)5 H BB R BUNT Loy
3) zFﬁu tH %}ﬁb M T Loy
8.1.1 SENSE S H{ER
IZHRTHEERTI@ DEN 5| MERET X Hl, 1BIB M DSEL SIMITRYE & 12 #1T
+12 PHHER
DEN DSEL IS
"low" not relevant z

(REELTm......)
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L

x12 (&) iZHWrEER

DEN DSEL IS

"high" "low" SENSE output 0
"high" "high" SENSE output 1
8.2 BB T FF 2 M

LT RMIDHER, 1S5IMRIRM SHEEMALLFIRNER (1s=//kus)

. SO ITH, HE Vis< Vbs(iiLis_en)

v IBERIZETEERERY

o REHEE (B0 & 7.3) FilR, SURBHRIERER (BEHET 8.2.2 TIRESIE)
REFWENEWRERBIR, 1S 5IHILERA Nsraun.

8.2.1 BB AT RAE (KILIS)

Iis B 1 B ER R R MEIE N, BEEEERMER om0 WRSBAMEHAR (1L EE0A) , NEKRIEN
BRA Lsen (ZEHL I2BAfERE

b AFONE 29 PR, FRIBIZ AR ksBRZ, FHIMMUBIERLZ T A BB BRI EhL,, BiINTE IS 5|HIF] ADC
BING I Z [EE INERSNIRCIEIR FBER , LUBIMS SSURMIRS (BINRCIEK BERRYER/\ETE 80y 1
us) o kusRBHSEAFUEZIEE. HEBREMFIE T 2R,

A
lis

hsiov)

hsiEn)

ILioL)_au

I
E29 EFBERFR THNEREBRREK
8.2.2 HPEER 7 (11S(FAULT))

MNEHIMERFE, B DEN BiN“E”, FEZHMAYIEIER DSELEE, MNISs|H_EEBRA l1s(FauLT) o
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¥

AIREH ML TFIER:

' WRBEANTFHBRES, BEBRXBUNF “ NRESTART(CR),TYP NarBEERE, EEt IS(FAULT)_D A
HEBSAR 1S (FAULT) , BE/S 11S =1L/ Kk ILIShs= I /kws (30 B 30FA7R). IEERFEIRN , SXKEBEIZHETER
SRMEE 1IS(FAULT) o

' yﬂ%ﬁﬁﬂ-ﬂ:, EEE;T\#(%?“ N RESTART(CR),TYP”, NUIS%‘HD IR lis(FauLT) » EEUW%B‘I:I_%&%%;%;EO p\]glﬁ-l'
RO LUEE INn IRE N MR FFHIFEER toravcr BB INn IR E N EFF DEN 5| 9kKkS, FHHBK
sk Toener) FEE, W E 7.3.1 FFRA,

o WIRBEXE, AEBIHHEFEREEN, ISERIERA l\sFauLT) o

afineon

INn T
t
I 'y
fum | — r
t
Internal 4
counter
0 1 2 0 _
t
DEN T
his(FauLT)_D TDEN(CR) t
Is # < » < >
hs{Fau) hsiFaum)
\ I/ ks f
t
30 ﬁﬁﬁ*ﬂjﬂglls(muu)

[E]31 3§ SENSEfE = E’g?i'jg;ﬁhﬂ EUZGEPFF[U_TE’QEW%'_EP , MER ERT Is= I/kws, hssary and IIS(FAULT)Z[E—IJ RES

zJNo
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i
INn T
t
Short
circuit to T
ground I I -
t
fum T r
I N\,
t
Internal %
temperature
protection _I o
foELav(cr) t
Internal # < >
counter 0 1 2 3 4 5 6 NRESTART(CR) +1 0 _
t
DEN T
t
|,'|S Tstrawr) TisipauLry lis{raury
\ \ I f s
Lsis(DIAG) tais(piaG) tsis(DIAG) tsIs(DIAG) t
e R — -+ -
- = 4=
E31 EHEIRE R TRRNTA
s 4
fis(sam)Max 'y
lis(FauLr) max & Nsisar)
Ins{rau)
hsisampan | ¥ A 4
hsrauLT) im A
I/ ks
¥ -
I
El32 RN 1T R
- S SA
8.3 BB XA ST

SREHAET OFF KB, SHFTLUNERMEBEEHBEESREBEHITILIR. XIF, FH—L
Tora9sNERLEY (FHIERFEARIE03ERY LRI RIR) , AT LU ﬁﬁkxE'E S ERHE LD FEXBME
R, WIRBBEHRNBIHERYE (RAIBEHNESELERE, W0ET 8.2.2FR) BREXARSTHRE
BIEIZHTEY, IS SIIEBSIRMEEM Israum o LI, %%ﬁsz_':__“»ilmug OCT 5|BI2E FFE& /ocrioren) :JZ’%%%
HEFTERIZEM | ocrisHormaenn) o ANER OCT S INERPESR A, WIHEEsocr pin_ravn. B 33 Z75 7 Lisororm ~ |
iseautt) R Lisoct_pin_rautn) 5 Vos K FRo iXE/I\EEiﬁTE , HEULBER X 9 A FHFFERXF. OCT 5| fitk
FEFN B PESE1
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W
-;IS ' 3
his{FauT) T

b o
hstoLoFr) :
I
L I
I
I
________________ |
| i

\ : lis{oCT_PIN_FAULT)
| |
I |
| |
| |
I
| i

Vbs(oLorr) Vos
E33 XETRETHNS

8.3.1 FER A F BT

EEEXAPAE T, HDENS|MNGE N “&"H BfEMADSELS | MIXRIEEIRER, VosFESEEREV os
(\OLOFi)i&?—_rthﬁo %i@%fﬁﬁg#ﬂv ps < Vps (OLOFF)ETJ-) IS5 ”}ﬂ] Eﬁ;ﬁ/ IS(OLOFF) o ﬂﬂ%ﬁﬁkEﬁﬁﬁ%ﬁiﬁHﬂ}ﬁﬁﬁ%
AMERER, VosiZiE Vs, AL, Vos> Vs oLorr) IS S B NSRS,

B8 X AIAS RO BN, FEEMANSIBIN TG Z /55 [ tisoworm B8], ISEM_EA SERITIEFRRTIK
B, XEREYE)EEHITAEPLLIRBIAVEIL, E34 B RAEIREFTR, ShHABRCNNE,

INn 4
T
DEN ¢
tisioLoFF)_D ?
Vour % -V n— N
Vos(oLoFF) ‘ ‘N
ll\‘-‘( Load connected
T
hs +
lisjoLorr)
hsiov)_au \ .
t
&34 XM TR R BY R - S BB EX
8.3.2 OCT 5| B FE B 57
LB TIREIZUTEIE OCT 5| MIFFRE 3L S SR AH IR RE AT \
HVps= Vosiororry 5 IS 5 |H7J-c\|]5|:%ﬁj\: EE,;,z.f, [ is(ocT_PIN_FAULT)O 3BER lisiocT_PIN_FAULT) 1"57.9 @%&Vmo
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¥

8.4 0 N2

35 A &l 36 J&7~ SENSE 327E tason MK tasorr) ATEIEIET/F (E155 ZEBLEIIER) o HFERFET
IBEZF (R Eton ZB1) TERIIERNES,

tasiac) = Lasion) + ton (4)
INn
OFF ON OFF _
t
DEN T
torr t
."L ‘ / 4\‘;
taisiorr) tais(oFF) ?
515 sI5{ ]
hs ‘ ) taisiniaG) )j_: g [5'5”3”’?#: ”
t
&35 ERRISE /R
INn
off | ON | oFF -
t
DEN T .
| | "
t
LA /
s \ .
. tais(Le)_sic t
tsis(on)_sLc Esisom) < »
ns 4 < P
] \ \ -
t
E36 INARBRERNE
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DEN T

DSEL T

~¥

ILinom)_ss

~Y

Loy

~Y

tsis{ce)

Lo [
I [ fuinom) s [ 2
lis [

o

Lsis{oFF)

-

taision)

teis{co)_sic

~Y

~Y

= 37 ERIGE I - EET
8.5 ELHESKEYEESHR

Vs=4Vto 20V, T,=-40°C to +150°C
bRIESAEIWRAE, HBAEME: V=135V, T,=25°C
MiX A2 BEM A EHEEDEmE (FRIESHEIHAE) BTS7050-2EPL: R.=4.7Q

+13 ST
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

SENSE lis(saT) 4.4 - 15 mA 1) PRQ-215
saturation Vs=6Vto20V
current Rsense= 1.2 kQ

See Figure 32
SENSE leakage current | /igorf) - 0.01 0.5 HA DEN ="low" PRQ-219
when disabled 1.2 o)

Vis=0V
SENSE leakage current | /;sen)_gs - 0.2 2 A 1) PRQ-221
when enabled at TJ =< T,<85°C
85°C DEN = "high"

L.=0A

See Figure 29
SENSE leakage current | /igen) 150 - 0.2 2 HA T7,=150°C PRQ-223
\iVShOir(\:enabled atTJ= DEN = "high"

IL=0A

See Figure 29

(RBLT;......)
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Saturation voltagein | Vs i - 0.5 1 Vv 1) PRQ-226
KILIS operation (VS- V=5V
vis) IN = DEN = “high”
Saturation voltagein | Vgs oL - 0.5 1 Vv 1) PRQ-682
open load at OFF Vs=5V
diagnosis (VS-VIS) IN = "low"

DEN = "high"
Saturation voltage in | Vs ¢ - 0.5 1 Vv 1) PRQ-684
fault diagnosis (VS- Vs=5V
VIS) IN="low"

DEN = "high"

counter>0
Saturation voltage in | Vg oct F - 0.5 1 Vv 1) PRQ-686
OCT pin fault Ve=5V
diagnosis (VS-VIS) IN = "low"

DEN = "high"

loct

= locT(sHoRT2GND) OF locTy(

OPEN)
Power supply to IS pin | VsiscLamp) -40 33 36.5 42 \' Is=1mA PRQ-294
clamping voltage at TJ T,=-40°C
=-40°C See Chapter 6.2.2
Power supply to IS pin | VsscLamp) 25 35 38 44 Vv 2 PRQ-296
clamping voltage at TJ lis=1 mA
>25°C T,225°C

See Chapter 6.2.2
SENSE fault current his(FauLT) 44 5.5 10 mA See Chapter 8 PRQ-298
SENSE open loadin /|S(OLOFF) 1.9 2.5 35 mA See Chapter 8 PRQ'306
OFF current
SENSE OCT pln FAULT llS(OCT_PlN_FAULT) 0.2 1.2 1.7 mA See Flgu re 33 PRQ'621
in OFF current
SENSE  delay tis(FAULT)_D - 500 - Us 1) PRQ-308
time at channel See Figure 30
switch ON after
last fault
condition

(RBLT;......)
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
SENSE openloadin  |tsoLorr. b 70 185 300 us Vps < Vps(oLorr) from PRQ-310
OFF delay time INn falling edge to
lis=hsoLorr),min * 0.9
DEN = “high”
NResTART(CR) = 0
See Figure 34
VDS threshold for KILIS | Vpsgais_eny 0.8 1.2 14 Vv 1) PRQ-809
enable
Open load VDS VDS(OLOFF) 1.3 1.8 2.3 Vv See Chapter 8.3 PRQ'313
detection threshold in
OFF state
SENSE settling tsIS(ON) - 5 20 Us IL: /L(NOM) from DEN PRQ-315
time with nominal rising edge to lis =1,/
load current (kiusmax@ L) - 0.9
stable See Figure 35
SENSE settlingtime | tgson) sic - - 60 us 1 PRQ-317
with small load I.= o1 from DEN rising
current stable edge to Iis = IL/(kILIS,MAX
@)+ 09
See Figure 36
SENSE disable time | tgs(orr) - 5 20 us & PRQ-319
IL= I nom)
From DEN falling
edge to /is= lis(oFF)
See Figure 35
SENSE settling tais(Le) - 5 20 HS 1) PRQ-321
time after load from /.=l nom/2 to IL=
change ILvom)
See Figure 35
SENSE Settling time tSlS(LC)_SLC - 250 400 us 1) PRQ'323
af.ter load change DEN ="high" from load
with small load change to lis = 1./ (ks
current @ IL) from /L(NOM)tO o1
See Figure 36
SENSE settlingtime | tgs(cq) - 5 20 us 1 PRQ-326
after channel Start channel:
change I.=I.nom) End channel:
IL= I (nomy/2
See Figure 37
(JIELETFA......
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

SENSE settlingtime | tgs(cc)_sLc - - 60 us 1) PRQ-327
after channel change DEN = “high” from
with small load DSEL toggling to /is=
current I/ (kusmin@ 1) - 1.1

Start channel: /.=

I.(nom)

End Channel: /.= o,

See Figure 37
Open load output ILoL)_au 2 9.5 17 mA his=ls(oL)=4 KA PRQ-580
currentatliIS=4 pA
Currentsenseratioat |k so2 -26% 2230 +26% |- l2=20 MmA PRQ-585
IL=ILO2
Current senseratioat |k sos -23.5% {2030 +23.5% |- lLoa=50 MmA PRQ-588
IL =ILO4
Currentsenseratioat |k sos5 -20% {2030 +20% |- lLos=100 mA PRQ-590
IL =IL05
Current senseratioat |k sos -10% {2030 +10% |- lLos=250 mA PRQ-594
IL=IL08
Currentsenseratioat |k s11 -9.5% |2030 +9.5% |- ln=1A PRQ-598
IL=IL11
Current senseratioat |k s13 -6% 2030 +6% - l13=2A PRQ-601
IL=IL13
Currentsenseratioat |k s1s5 -5% 2030 +5% - lis=4A PRQ-604
IL=IL15
1) AREFESML - RIRIHEE
2)  AXTE T,=150°CET M
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9 NAER
SEEE U TEERIENRITEIET, T IS SR FIEE. R BN aLR,

Waar

Tt

Logic Supply J_ o
AN

Vs == Cuseno T1
=

== Cout

PROFET™ Load Guard

= Cour

<::> Logic GND
. Power GND
/J;w ssis GND

=38 Rz FR1EE

=14 BTG SE

Reference Value Purpose

Rin 4.7kQ Protection of the microcontroller during overvoltage and reverse polarity.
Necessary to switch OFF the output during loss of ground

Rpen 4.7kQ Protection of the microcontroller during overvoltage and reverse polarity.
Necessary to switch OFF the output during loss of ground

RpseL 4.7kQ Protection of the microcontroller during overvoltage and reverse polarity.
Necessary to switch OFF the output during loss of ground

Roct 2.2kQ -25kQ Adjustable overcurrent limitation resistor connected to device ground.
Protection of the device during overvoltage and reverse polarity

Rpp 47 kQ Output polarization (pull-down). Ensures polarization of the outputs to
distinguish between open load and short to VS in OFF diagnosis

RoL 1.5kQ Output polarization (pull-up). Ensure polarization of the output during open
load in OFF diagnosis

Cout 10 nF Protection of the output during ESD events and BClI

T BC 807 Switch the battery voltage for open load in OFF diagnosis

(RBELTR......)
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Reference Value Purpose

Cvs 100 nF Filtering of voltage spikes on the battery line

CvsGNp 47 nF Buffer capacitor for fast transient

Dz, 33V TVS Diode Transient voltage suppressor diode. Protection during overvoltage and in case of
loss of battery while driving an inductive load

Cvs2 - Filtering/buffer capacitor located at VBAT connector

Rsense 1.2kQ SENSE resistor

Ris_proT 4.7kQ Protection during overvoltage, reverse polarity, loss of ground. Value to be tuned
according to microcontroller specifications

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

Rapc 4.7kQ Protection of microcontroller ADC input during overvoltage, reverse polarity, loss
of ground. Value to be tuned according to microcontroller specifications

Csense 220 pF Sense signal filtering. A time constant (Raoc * Csense) longer than 1 ps is
recommended

Renb 47Q Protection in case of overvoltage and loss of battery while driving inductive

loads
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