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BURF k/
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1 = otk
1.1 = R
&1 = iR
Parameter Symbol Values
Operating voltage Vsnom) 5.8V...18V
Extended supply voltage range Vs(exT) 3.1V..28V
Maximum on-state resistance (T,= 150°C) Rps(on) 2mQ
Minimum nominal load current (Tx= 85°C) I nowm) 42 A
Typical current sense ratio dkiuis 38000
Minimum short circuit current threshold lcL(0) 90A
Maximum reverse battery voltage -Vs(rev) -18V
Maximum stand-by current at T,=25°C Ivs(oFF) 3 A

1.2 SRIZER M ERIPTIhREE

SRIZHTTHRE

I 5 1 A=A o

o BEFFRI RS

v IZHRGERES IR

o ERIGDRENEHERSES

LR RIPTHEE

v REFE: HEMOSFETE S@Bithfh RIZFRP
v PSRV ERRIF

v RIS IR R

v IESRATRRIR(E

v BRI AT B RATIRE
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INpG—> » logic "|_charge pump Overcurrent
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protection -
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35|IECE

3 5| ECE

ND E _____ J

IS |2 Cooling
Tab
IN |3
DEN |4
|: VS

ouT [5]

ouT [6]

ouT [7]

out [8] 1
5 51 B9 B
R2 SIBE X B ThEE
Pin Symbol | Function
1 GND Ground pin
2 IS Sense pin: analog/digital signal for diagnosis, if not used: left open
3 IN Input pin: digital signal to switch on channel (active high)
4 DEN Diagnosis enable: digital signal to enable the diagnosis (active high)
5,6,7,8 ouT Output pin: protected high side power output channel
Cooling tab VS Supply voltage: battery voltage
Datasheet 6 Rev.1.10
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&3 “ERATEE
T,=-40°C & +150°C; FTA BEAAN Fith, ERBFANSIH (RIESEME)
Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Supply voltages
Supply voltage Vs -0.3 - 35 1) PRQ-50
Reverse polarity voltage | Vsrey) -18 - - 2UT,=25°Ct<5 PRQ-199
min. R =0.47 Q
Load dump voltage ) - - 43 v 1) Suppressed PRQ-200
Load Dump
acc. to
1ISO16750-2
R| =2Q
td=200 ms
Us=100V
RL: 0.47 Q
R|s =1 kQ*
Vsp)y=Us
Short circuit capability
Supply voltage for short | Vs(sc) 3.1 - 18 v 1) According to the PRQ-53
circuit protection test circuit
defined in figure 1
of AEC-Q100-012
with
Lsuppy=0.5..5 pH
LSHORT =0..5 IJH
RM|N =10 mQ2
Input pin (IN)
Voltage at IN pin Vin Vs-75 |- Vs+0.3 |V 1) PRQ-54
Current through IN pin [/ -50 - 50 mA 1 PRQ-55
Maximum input fin - - 200 Hz 1)58V<Vs<28V PRQ-56
frequency
Maximum retry cycle rate | frauLt - - 200 Hz 1 PRQ-57
in fault condition
Diagnosis enable pin (DEN)
Voltage at DEN pin Voen Vs-75 |- Vs+03 |V 1 PRQ-162
Current through DEN pin | /pgn -50 - 50 mA 1 PRQ-163
Sense and diagnosis pin (IS)
Voltage at IS pin Vis Vs-75 |- Vs+0.3 |V 1) PRQ-58
(REELTI......) 7 Rev. 110
7 Rev.1.10
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4 P mm—ARiEE
R3 (&) BNEATEE
T,=-40°C E +150°C; FRE BIEARX FH#, EMEFRANSIH (FRIFZEME)
Parameter Symbol Values Unit |Note or condition P-Number
Min Typ. Max.

Currentthrough ISpin | /s -50 - 50 mA 1) PRQ-59
Power stage
Maximum energy Eps - - 200 mJ JVs=13.5V PRQ-205
dis§ip§tion by ‘ IL=29A
SW|tch_|ng off inductive Ty < 150°C
load single pulse over )
lifetime See Figure 6
Maximum energy Enr - - 75 mJ DVs=13.5V,/,=29A, |PRQ-203
dissipation repetitive T0< 105°C
pulse See Figure

6 1M cycles
Voltage at OUT pin Vs- Vour 0.3 - 35 Vv 1) PRQ-62
Temperatures
Junction temperature | T, -40 - 150 °C 1) PRQ-63
Dynamic temperature | AT, - - 60 K 1) PRQ-64
increase while switching
Storage temperature Tste -55 - 150 °C 1) PRQ-65
ESD susceptibility
ESD susceptibility (all | Vespgem) -2 - 2 kv ) Human body PRQ-66
pins) model "HBM"

according

to AEC Q100-002
ESD susceptibility OUT | Vesp(nem) -4 - 4 kv Y Human body PRQ-67
pinvs.VS model "HBM"

according

to AEC Q100-002
ESD susceptibility (all Vesp(com) -500 - 500 \Y ) Charge device PRQ-175
pins) model "CDM"

according to

AEC Q100-011
ESD Vesp(com) -750 - 750 % 1) Charge device PRQ-176
susceptibility model "CDM"
(corner pins) according to

AEC Q100-011
1) FETEFNE, BIRTRE.
2)  ZEFIRIE Jedec JESD51-2,-5,-7 TE B AN RBVIFIRE T &2 7E FR4 252p MR o

8 Rev.1.10
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6 KUTEB R H R ARGEEFER, Easmrvs. ILatVs=13.5V
100% \\\\\

80%
v \
c
= 60%
o
d \
-
E o \!\\\\\\\\

20% ‘\\“~\Hh-

100 110 120 130 140 150
Tio) [°C]
7 B S Bk R EETR AREEFERL
SLRE 1. B UERL BT FYRIE 7T BT GESXT 25 1EIE LR X M (CATIEITEEXT R A BT 1G5 1F F LIERTEE

Datasheet

SENES HHI AT E Lo
2. ERLHIRIFTIEE S TE B LEIC TEXHE F TP IES A TR Ko ARG MU L TIEE TIFE
B> RIFTIEETES T IELLE B HTIRIEMTIR 1T H

9 Rev.1.10
2023-04-18




BTS50010-1LUA imeon
BURF k/

4 7= R— RIS
4.2 ThiE 5 EA

R4 THEER

Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.

Supply voltage range for | Vsyou) 5.8 - 18 \Y 1) PRQ-68

nominal operation

Supply voltage range for | Vsexr 3.1 - 28 Vv 2/1) parameter PRQ-69

extended operation deviation possible

1) FHETEFNR, BIRITIE.
2) RIPTHEE(NTEIEIE

JEFE: FEILIEEERA, IC BRI ETT, BSIFIEEEE T ERT IR TI5E
A9,
4.3 # e

SRR IR EMRIEIEDEC JESD51 Fr/EE/AHT HFE THEEZISE, 1515/4]

www.jedec.org.

xS N ZE )
Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Junction to case Rinhc - - 0.6 Kw |V PRQ-207
Junction to ambient Rinja@s2p) - 18 - Kw |V PRQ-71
2)
Junction to ambient Rthja(150p) - 32 - Kw |V PRQ-72
/600mm? 3

1) FETEFUR, HITHHE.

2) R348 Jedec JESD51-2,-5,-7, TEESANTRAI FRA2s2p R E; =@ GEE + #%) EEB 2 MWHE (2x 70 um Cuw 2x35pum
Cu) BY76.2x114.3x 1.5 mm iR E#ITIRI, FEEAMNBERT, RENHREREE THSAIILIFIISE—TREEEM, &
IABTE TA=105°C. Poissipation = 2 W S T 1T,

3)  $EEMI RthJA {EIRHE JEDEC JESD51-2. -5. -7#RfE, £ FR4 1s0p IR EBEAWRREHTNE. =& (SH+#%E) ERIHR
76.2x114.3 x 1.5 mm BYEBREIR EHITHE, ZBEIR1INE—E 1x 70 um NIAEHRE. HEZRM: TA=105°C, P ossesation =
2Wo

TEIERTR#EJEDEC JESD51-2,-5,-7 £ FR41s0p 1 2s2p 1R _E LA B FAS L ZEAY BTS50010-1LUA BY
EARVBE T,

10 Rev.1.10
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—— JEDEC 252p

Zinia [K/W]

0.1 +

100 i
= JEDEC 150p / 600mm?
JEDEC 1s0p / 300mm?
- JEDEC 1s0p / footprint

D.Ul P 1_;;.4.u+ 4 I.J.AJAALII 2 ;4::14:{ u;ull il LJ.I.AAII 1 I.JJ.IJII} "I e
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000
t [sec]
=] 8 AE PcB &4+ TR BB BRAFEETT Zhon = f(time)
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5 ThaEHEA
5 IThaessR
5.1 ThERLR

THERLR A AR Y N JIETHER MOSFET HJB%.

5.1.1 W S@EElE

SBEEPAR os o BUR T B EEURLERT . BT 6 B/ 7 HASBEEEEM BB ERRIIE. 5

5.3.3 B T RAERFHIITH.

5.1.2 FREMRE
TESR T FXEEASNRERE, WREEEEN T ETH,

Vin
A
e
Vour ton torr
A
ton(DELAY)
80% Vs . ST
50% Vs
dVOFF,rd\
25% Vs i B y B i . N
20% Vs | . / ___________________________________________________________________________________ \ __________
e
9 Fr<PEME T HBY
5.1.3 PWMHAX
EUIRELRES, BEEZEFXGE EUUTARER)
switch_on_energy + switch_of f_energy + (I L2 X Rps(on) X IDC) (1)
Prorar = Period
MREZEWHPERYE, FRERPWMESIMER B RAEIAINE favro
12 Rev.1.10
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SIEEM p

5 IhREHEAR
Vin
A
ViNH)MAX
VINLMIN
t:
Power
A
Switch_off_energy
Rosiony*(IW)? | ﬂ ﬂ ______ A \ I | n_{\
) toc t'
Switch_on_energy
B 10 PWM FF<
5.1.4 FxBis
5.1.4.1  SHHsHAL
LESOAFR KRR, BEVEEMBALT, EARENEHITEMRSEIKEETR,
ATEHIESRHASBEMRIS, AT EEHUNG, AR BERFE—EKFE (Velosw) - BS
EZE11 UKRELR THIFE. REWNL, AiFHsKafiBRnAER,
éVS
t
Smart Vos
clamp .
H_
s| == INygtioaic . i N
I
%OUTV
Vin
>4 GND Vout L. RL
Y Y Y .
B 11 3 sHAI
13 Rev.1.10
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5 IhaetEiR
Vin
A
t’
Vour
Ved |
Vs-VDS(FAST_OFF) J-mem e L] \ t
V5-VDS(CL) - -
I
A
t’
Ty
A
Ta(0) oo
—
t
B 12 Fx ek

ZasHERE R A HE BB REXETINEE, LURSEIREE o ZVosa T Vos rasr_orm Y, AR BRIE KR,
TE tinweseroeiny Z B, B RSEE (i MEERE) o BNRAAIETESBH FIRERIF,

5.1.4.2 KA BR
ERM AEERNTIEh, SEBERMEDELN, AEHEARTT:

L _[Vs—Vbscy) R XTI
E:VDs(CL)XR—LX R—LXIH ]_—m +IL (2)
ﬁiiﬁ R.=0Q, Tﬁuﬁ*ﬁiﬁﬁﬂfw
1 2 Vs
E==-XLxI{ X|1—-———71— 3
2 L ( Vs — VDS(CL)) )

RUNARENEERFTHAPULITHIRS, SHE 6 RAAITERES AHERNRBX R,

14 Rev.1.10
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BIEFAR
5 hAEHR
5.1.5 Sk KURTT

AT EDRABRBRAHNIGT AN, SR HRE T IKIMERXAITHNIIEE.

BHRIE K ERTHRER A ME—F %

o EITERAS I BRI Vi PTKEIEE M. TERETIRCERAIE], OUT SIBMAERY T VS SIRIRYEBEREE Vos

st orp) WA Fo DLE] 12,

v BHFRABRHEELEARBRKS. REA B NERIRTS (12 o) HBNRIPIEXET. FRET

5.3.1.1 F1 &%55.3.1.2

v ZBRHEFRSHATABRIRS. ARBHLNE
£

v ZBRHEFRSHATABRIRS. ARBHLNE

5.1.6 REBERTA

é,VOUT> VSETL

BEM
ThEF .

MANDRBEREE, IMFHRITAREER . MRBELTRARS, BRAZ

FEFEZIRE, FESHERGHE, ALEASFREEAS. IRBELTHABRS, BHANINFEERE

5R vs oy EBIBTITEIEE,

ERABRFET, BERFABIXEFRS, REBRE |-I| <o)l SIERIFRE.
CASE 1:inverse current happens CASE 2: inverse current happens
Vin when DMOS is on Vin when DMOS is off
A
ON T OFF
> i »
I t I t
A F 3
NORMAL NORMAL NORMAL NORMAL
INVERSE t g INVERSE t’
DMQOS state DMOS state
A A
ON OFF
t t
CASE 3: DMOSis turned on CASE 4: DMOS is turned off
Vin during inverse current Vin during inverse current
A
T OFF ON ON OFF
| » »
IL t IL t
A A
NORMAL NORMAL NORMAL NORMAL
INVERSE t g INVERSE t’
DMOS state DMOS state
A A
OFF ON ON OFF
t t

B 13
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HHEF AR
5 hAEHA
5.2 ISR

MNBRS 33V 5 VRS, HEAUERERE V.. MASIHLENRKRBEN Vs hEE, AIURTEME
Eo BEZMER 3RS IR,

TEETRTBISFRRAER,

To internal
. AT logic
I_ Lal
Rin(puLL_pown) Renp
% GND

14 WS BRNEVREE
5.3 RIPIHEE

T HRMEMRRIFTIEE. SERBRIPIIEE S ENLLICTERIEF MRS FER A THREF. BEFMAF
BANBHIEETIFEE, RIPERZN T ERESRIREMILITH.
TERER T 2B RIPIRAVHEBITNEE,

VS
IN > |JT »| Openload |«
> in off
ESD ino y |
protection 31 0 I 1 [
DEN ] [IJI D —rw
i Ll -
—1t —BIOUT
v hs(FauLT) > Power | g Overcurrent | |
o| shutdown detection
v 1 (D S
1
D
OI_
IIr—L+.|’|50
dkius ESD 21
Temperature » & protection
sensor N\ 1} R Q —
Ti=Tyrrip) fIN(RESETDELAY) s 0 m
> > & I
I=levn) ! 21
B 15 P HTHIGRIPIR
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AR
5 THEEHEIAR

5.3.1 T fRIP

BRESH. SRBEEMIIRMITREY, SHRESMERIPG, R, DRI INER KM= k7 H i

F34.

BRF A AR LIEERNEBiTFSS:

o B Vin< Ving FHREF t> tiyreseToeLay-

o BV < Vg FHREF t> tivreseToeLay.

S FiEE (FERRITE) , MNEEHERH THNRRERBE (fur) o

5.3.1.1 BEUEUIRAEEE (AERgAEE 1)
WASER P, B E T M AT o B, SRR o /B 0T, TIRE I B
B8 375

5.3.1.2 S4HBAER (AEigAE 2)
1SR 0k O\ T SRS B A0 ISR B RS Flao , SR B ENXMT ISR,

5.3.1.3 & ThER X Uir (PSD)

SREEE R T — N R FURIP LRSI KRR, ZRIPEERFITER (I </ao) « BE5ERHNAES
IS T RS LR,

FESth4% % i B 2 F B B R MO R FR RV R AT R8,  HHV FE T Vepso U T B A EBATR AT lao TEX
SR T, TREMRIPHECE, HIT trow) 2 BRI,

AR BRI EXMT S15PWM IR E L EAFIRAEMR F o BH T HE6 !

Voen
A
Vi Input frequency Input frequency Input frequency t
‘:N < max(fin) § > max(fin) : < max(fin)
% | ’ t
iUT Normal operation | Missing pulses Normal operation
I i | t ]
IS Device latches |
DNS(FAULT) J-mme e - e e
i | |
dkigs T T T T T AN I A Y N
' ' t
Bl 16 PWM ##{ERAIE] fin RAE L ERTTH
17 Rev.1.10
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5 THEEHEIAR
Vin Short-circuit type 2 Short-circuit type 1
A
LR t’
Vs
A
Vs(psp) -
Vsww) -
LR )’
t
IL
IcL(o) Y R
_/\ ) //\ g
t
Vbs
A
Vs fmmmme e E—" e
V/bs(psD) -
ls
/is(FAULT) 4
] _ﬁ_ __________________________________
)] ’
I Ll
tpsp(uv) tpsp(uv) t
17 REBETHEIhERXMITH

5.3.1.4  IhH=E pmos R EFRE
ZBRHEAES—NEEEREE, MLIDR (T) (TRIP)) &XHATHEMOSFET LBS LE IR H i1 284,

5.3.2 G FE R

INRBRE B HE AR, FHEOHMAEREE, WIIETE IN 5|1 LN RENM, 2FFE8=BEI0FF
(ZRTRTFONIKE) SURIFOFFIRTS, Mm#1TE IR

18 Rev.1.10
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5 IhREEIR

5.3.3 EB AL RS B iR 1P

RARMERERT, DMOSHIZASIEA—IRERSHINERER, N TRHIBEEISHIXKG, 2[FH1RMH~RE ON IhEE,
KIEEZIRE BB T FFDMOSK IR HIEY, DMOSPEITNZE T Ros rev) o LS, HNIZIEEBERBIBRIMAINZEIR
FMRoen BIPRHI, RATEIZEBRRPEFEBRMRERIR,

ZestE BIE— M RawFEEES, TEEEMIMNIBEEEZZENAIRFIER. RSATFIRFIANIS 5BV R,

WE 75,

Vear
VS
— P
Current path during reverse battery
N N |
............................ J::_’" ‘
Microcontroller I8
$7 Ranp
RIN/DEN IN/DEN
_E{ILIS GND & ouT
T Ris_proT 1
ZS 2: Ris RLoap
¢ 1
18 RABAMEBREE
5.4 ZHTTheE
RNTIZETER, 2IHTESIH IS MR HEFMRINESHAS,
VS
IL + |
dkiis 1S0 IS(FAULT)
1
Fault [ »
10 1
DEN[4 > AN
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5.4.1 DEN 5|

DENMINFBERS 33VH 5V HRE, WEFUEZERE] Vso DENSIRI_ ERIGRKBEM vs AR, FILURT M

BE, 523 39 DEN 5|f,
TEIERTBSEY DEN BINBEK,

VS
5V To internal
DEN 3M logic
7 _ [ I g
6V
[]anmpuu;ooww) Ranp
éﬂGND

20 DEN 5| BB EL T RE
5.4.2 BER
Operation mode Vin Vpen Vour Diagnosis output
Normal condition Low (OFF) High GND hs(oFF)
Short circuit to GND GND lis(oFF)
Overtemperature GND lis(oFF)
Short circuit to VS Vs IIS(FAULT)
Open load Vour>VoutoL_orp 1) | hisFauLT)

Vout < Vour(oL_oFF) hs(orF)
Normal condition ngh (ON) ~Vs I|S:I|_/dk||_|s+l|50
Short circuit to GND GND hs(FauLT)
Overtemperature GND his(FauLT)
Short circuit to VS Vs hs=1/ dkiis+ hiso
Open load Vs hsoif hso

positiye, lisorr) if liso
negative

All conditions n.a. Low n.a. his(oFF)
1) ZRSMY L HIEE R,
5.4.3 ONRZSIZHR

LR TEHRMEY, SIS RS AHBRARLLFIRIETR:
o IDWEREHERFFE, Vs-Vis>3.5V

v PETEfERERY
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HHEF AR
5 hAEHA

¢ REERBEEFEERE
© Ris BIUEA 1kQ

LU THRES, 15 5IMERIREE s
. MBI A BRI

. BUTREHE

21 1 22 BB BTN DMOS FREBRNRN, BH, FHeRMR JEFTEMRMNSIM 1S, B4

BRI RO IR, RIREEM d ki REE, MFRLAZ BERETR 78RR ERN T 6%
RMHAYEERANAE .

Iy,
IIS = dk + I]SD with (IIS > 0) (4)
EEP deLIS E@KHES(T?E
I, —1T
Ao = 2127711 ;
WS ™ Tiso — It (5)
liso BUTE X 38
I,
I Iig — 6
IS0 151 dk[]_,]s ( )
ﬁ'ﬁ lo EI‘JEEXIEIE
Io= Iy — Iig1 > dkyis (7)
3 1
s M AX - 1 . /
2.5 - — TYP | ILIS(min) ’i 1
-~ 71 dkius
5 MIN _ .

hs [MA]
\
\
\
\
\

= ;
- |
0.5 = |
/ |
0 1 i
0y, 20 40 60 80 ;100
L2
I[A]
21 IS 51 BIRY BB it S S B BB RAI X R
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20.0
s MAX 1
—_ — TYP dkiLis(min)
10.0 MIN : 1
- | IISO(max) - 7 dkiis
= 0.0 e 0 dkiLis(max)
@ /O ——
=_ - d | _ ILO(max)
= - 1SO(min)
-10.0 .
-20.0
-0.3 -0.15 0 0.15 0.3
[A]
& 22 Liso 71 10 B X

5.4.3.1 RIESTELARE

ERENAR, SFRTRREE BAEE lwow AEFEIERIEE, N TREXMEEER, AJUENAIE
FHREE— AR, @3MRETE, S8 T FENAEERNEESR 1¢T§ﬁﬁﬁﬁﬁﬁ/.sﬁfy‘¥ﬁo ls T

ALBESE Ad Kkiuscawy F0 A 1iso( can XiER, E23 hkELEEEMMNGEEEER
ELERETHITRRARE, XEFELZNNEFEXWT

1 _ Iisceanyz — Iis(can

(8)

dkiLis(car) I r(caL)2 — IricaLn

RIZEEXIT:

It (caLn It (cary

Itsocar) = Iisccary — = Is(caL: —

dkiisccar) dkiLis(car)

El23 kX ERiTREERRNL AT UMEREM AR B RENRERE, HHEERRNNEERFEIR
=, HELAERNERE s (ENAPNE) , ARERAIKOTAITE, HPER Aldkuscan) BY
#3{E, MmIFEBDELEE:

I = dkyysicar) < (1 + A(dkrisicary)) * (Bs = Isoccan)— Alisocar)) (10)

HA d kusce ARFXENENERCMEEE (ETXMETEMaxsoPEX) 5 [ isocare BBRAMIFF &
(EFARAXEITE, BRTXHAEMInls, AlscoBBNFXRESGHBEETHHMMNEX. IF

25°C IFFK, Alsoen FEREMNEFEGNTHMEBN) REA s TBEEXNERRA

BAMRE. FIE R AISO o ENTEREEXNRNREZECERNE M. X TFIERS socafE (/isocay > 0):
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Maxso(@Ty = 150°C) — MaxIiS0(@T) = 25°C) < AlISO(CAL) < MaxIIS0(@T = — 40°C) — MaxI1so(@Ty = 25°C) (11)

IFF 5 hsocay 1B (fisorcay < 0)
Minliso (@Ty = 150°C) — Minl1SO(@Ty = 25°C) = AI[SO(CAL) = Minliso(@Ty = — 40°C) — MinlIS)(@Ty = 25°C) (12)

REBERENEMEE, ZEE A kuscay F A Lisocay ESRT ABIEBE B, EEER I MNAFER I ER
INEZIEIS R, ZEBRUTAREF
e Adkiusicay) BFIERIE Alsocay BAEF=EBIRAR Aldkiuscay) B S Alsocay BEMRAVELRS

s
A 1
dkiusmin) \\ 1
dkm aL-Adkius(cal
hs(caL)2 |
1
dk| sican+Adkiusican
hs(cau 4 : — dkiusmax)
I
| I
! !
....... W)+ ANso(cs ] fLicar) Iiean) [ucaL ; >
| Min. Typ. Max. | I
hso(cau-Ahso(ca) IL(caLn IL(caL)2
5432 RIESHF
TEE R SENSE g EFLIEREHIEY F,
Vin
TOFF ON OFF _
Voen t
F Y
I t.;
R ~_
lis tsisqn_on) y 1‘5|s,{|_c]\I tuisipEn_ofF) | TeIS{DEN_ON) f.;
S \ .
t
&l 24 1IE 2T B 7N B
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Vin € > LIN(RESETDELAY) t > tIN(RESETDELAY) t
A
I torF(TRIP) toFF(TRIP) t
~ —» —
leLa)4--4 - e B e e i ittt
[cL){--- -——--
T,
A
Tirrip| __ S
Ta .
hs - tpis(FAULT_OC) tpls(FAULT_
A e —
hs(FauLT) [F———---- F “"“—“,j it e ittt ittt -
£ g % g = :
235 o S o =
@9 = P ~ 0
v S t S =
2 & 2 & g
v v
25 FIPFRETH IS 5IRHITTH
5.4.4 OFF KKA&IZ i

ZasF A B TR ARSI N 72 # R AYIhEE. NEPLLIRZR B MVoure UIRH Vour> Vout(oL_orr) B Voen > Voen(H)
B, IS SIRIBIERRA Is(HPE) o AT EFRRIE AT LRI OUT, EAEFMET, ®MTE VS M ouT 5IfZ el
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Vin
Y
ON OFF f‘ ON OFF .
VDEN " t
F 3 i
f >
Is tpFAULT_OL(IN_OFF) tpFAULT_OL(IN_OFF) EpFAULT_OL(DEN_OFF) tpFAULT_OL(DEN_ON) T
e - N -
[V y Ry — - fr— e e e -  ——————— =
hs(oFF) ¥ hs(oFF) lis(oFF)
3 L YT t"
Vour  torrpeLav) + L + tprAULT_OL(N_OFF)
A
4 \
VoutoLore) | __________ x _________________________________________________________________________________
. 7 t’h
Regular switch off
. & No load connected
with load connected

26 EEA MR EZE A Y A H AR MBITH XA
5.5 BSR4
*6 S

Vs=5.8VE 18V, T,=-40°C E +150°C (PRIEZHIREA) . WTFATEHEESEECE, BEEE Vs=13.5V. T,
=25°C B#87E,

Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.

Operating and standby currents
Standby current for s(oFF) - 1 3 UA Vour=0V PRQ-73
whole device with Vin=0V
load Voen= 0V

T,<85°C

After 10ms
Standby current for IVS(OFF DEN) - 120 300 IJ.A Vour=0V PRQ-258
whole device with - Vin=0V
load VDEN =5V

T,< 85°C

After 10ms
Standby current for s(oFF) - 35 100 UA Vour=0V PRQ-74
whole device with Vn=0V
load VDEN =0V

T,<

150°C

After 10ms
Supply current on IGND(ON) - 2 5 mA VinHy S Vins Vs PRQ-186
GND pin VDEN(H)S VDENS VS
Ground resistor Renp 130 180 230 Q - PRQ-173
(RIELTT-)
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Vs=5.8VE 18V, T,=-40°C E +150°C (PRIEZHIREA) . WTFATEHEESNBEECE, BEMEE Vs=13.5V. T,

=25°C B#87E,

Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Power stage
On-state resistance in Rbs(on) - 1 - mQ 1) T,=25°C PRQ-209
forward condition Vs=5.8V
On-state resistance in Rps(on) - 1.7 2 mQ T,=150°C PRQ-211
forward condition Ve=5.8V
On-state resistance in | Rps(on) - 1.4 - mQ 1) T,=25°C PRQ-213
forward condition, low Ve=3.1V
battery voltage
On-state resistance in Rps(on) - 2.3 6.8 mQ T,=150°C PRQ-215
forward condition, low Ve>3.1V
battery voltage
On-state resistance in Rps(inv) - 1 - mQ 1) T,=25°C PRQ-330
inverse condition
On-state resistance in Rps(nv) - 1.7 2 mQ T,=150°C PRQ-333
inverse condition
Nominal load current I (nowm) 42 46 - A 1 PRQ-197
Ta= 85°C, 7)< 150°C,
Rthia@s2p)
Drain to source Vbsic) 35 - - " [.=10 mA PRQ-82
smart clamp voltage
VDS(CL)=VS-VO
Drain to source smart Vbs(cL_sc) 28.5 - - Vv After activation of PRQ-316
clamp voltage the short circuit
VDS(CL) protection (/.> /()
=VS - VOUT after short
circuit detection
Fast turn off detection Vbs(FAST OFF) 19 22 25 Vv - PRQ-165
voltage
Body diode Ve - 0.6 0.8 \" I.=-40 A PRQ-83
forward voltage T,=150°C
Output leakage current | loyr(orr) - 1 3 UA V=18V Vour=0V PRQ-84
Vn=0V
Voen=0V T,<85°C
(10ms after Viy=0V)
Output leakage current | loyr(orp) - 35 100 UA Ks: 18\)/ Vour=0V PRQ-166
n=0
Voen=0V T,<150°C
(10ms after Viy=0V)
(RIELTDT---*)
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Vs=5.8VE 18V, T,=-40°C E+150°C (FRIEZHIHEE) . WTFATEHEENBEECHE, HBEEE Vs=13.5V. T,

=25°C B#87E,

Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Turn on slew rate dVon/dt 0.15 0.3 0.6 V/us R =0.47Q PRQ-219
VOUT =25% to 50% Vs=13.5V
VS
Turn off slew rate -dVorr/dt 0.15 0.3 0.6 V/us R =0.47Q PRQ-221
VOUT =50% to 25% VS Vs=13.5V
Rising time during turn | ¢ 15 40 90 us R.=0.47Q PRQ-223
on VOUT from 20% to Vs=13.5V
80% of VS
Falling time during t 15 30 60 us R.=0.47Q PRQ-225
turn off VOUT from Vs=13.5V
80% to 20% of VS
Turnontimeto ton(DELAY) 17.5 45 105 Us R.=0.47Q PRQ-227
VOUT =20% of VS Vs=13.5V
Turn off time to toFF(DELAY) 40 100 160 us R =0.47Q PRQ-229
VOUT =80% of VS Vs=13.5V
Turn ontime to ton 35 85 190 Us R.=0.47Q PRQ-341
VOUT =80% of VS Vs=13.5V
Turn off time to torr 55 130 220 s R=0.47Q PRQ-344
VOUT =20% of VS Ve<13.5V
Switch on energy Eon - 6.5 - mJ JR.=0.47Q PRQ-231
Vs=13.5V
Switch off energy Eorr - 4 - mJ VR =0.470Q PRQ-233
Vs=13.5V
VS pin
Power supply Vsuw) 2.3 2.7 3.1 vV Vsdecreasing PRQ-184
undervoltage shutdown
Power supply Vs(uvH) 4 4.8 5.8 Vv Vsincreasing PRQ-185
undervoltage turn on
Input pin
High level input voltage | Viyn) - - 2.5 - PRQ-171
Low levelinputvoltage | Vinw) 0.5 - - - PRQ-170
Input voltage hysteresis | Vinys) - 0.2 - - PRQ-94
Input pull-down resistor | RinpuLL_pown) | 100 200 - kQ - PRQ-95
DEN pin
High level DEN voltage VDEN(H) - - 2.5 v - PRQ-172
(RBETR......)
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Vs=5.8VE 18V, T,=-40°C E+150°C (PRIEFHIREA) . WTATEHEESNBETE, HEEE Vs=13.5V. T,

=25°C B#87E,

Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Low level DEN voltage Vben() 0.5 - - - PRQ-304
DEN voltage hysteresis VbEN(HYS) - 0.2 - - PRQ-303
DEN pU“-dOWﬂ resistor RDEN(PULL_DOWN) 100 200 - kQ - PRQ-183
Protection: reverse polarity
On-state resistance in Rps(rev) - 1.2 2.4 mQ -18V<Vs<-8V PRQ-235
reverse polarity T,=150°C
Protection: overload
Current trip detection leLo) 90 135 176 A T,=-40°C PRQ-366
level
Current trip detection le (o) 90 130 170 A 1) T,=25°C PRQ-237
level
lCu rrlent trip detection leL(o) 90 125 160 A T,=150°C PRQ-367
eve
Current trip detection leLio_uwv) 30 125 190 A 3.1V=sVs<58V PRQ-239
level at low voltage
Current trip maximum leLa 90 140 186 A di/dt=1A/ps PRQ-368
level T,=-40°C
Current trip leLqy 90 135 180 A Vdl/dt=1A/us PRQ-241
maximum level T,=25°C
Current trip leL 90 130 170 A di/dt=1A/ps PRQ-369
maximum level T,=150°C
Overload shutdown toFF(TRIP) - 7 15 us - PRQ-100
delay time
Thermal Ty(TRIP) 150 175 200 °C )31V<Vs<28V PRQ-101
shutdown
temperature
Overpower shutdown Vbs(psp) 700 850 1000 mV 1) PRQ-102
detection level
Overpower shutdown Vs(psp) 3.5 4.3 5.3 V 1 PRQ-103
activation level
Overpower shutdown tpsp(uv) 10 - 300 us Time defined from PRQ-104
time Vss VS(PSD) and VDS
= VDS(PSD) until /g
= is(FAULT)
Diagnosis function: sense pin
Current sense differential | dkjs 32000 |38000 44000 |- lomax < /.< lcioymin | PRQ-243
ratio Vs-Vis=3.5V
(REETH.....)
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Vs=5.8VZE 18V,
=25°C B#87E,

() BS54
T=-40°C £ +150°C (PRIEFZHEIRAA) . WTFLAENREHBEEH,

HAMETE Vs= 135V, T,

Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Calculated sense o -150 0 150 mA Vs-Vis=3.5V PRQ-250
offset load current 1S= T,=-40°C
0A
Calculated sense lo -138 0 138 mA DVs-Vis=3.5V PRQ-251
offset load current I1S= T,=25°C
0A
Calculated sense o -125 0 125 mA Vs-Vis=3.5V PRQ-168
offset load current IS= T,=150°C
0A
Calculated sense liso 341 |0 4.69 A DVs-Visz3.5V PRQ-253
offset currentIL=0A T,=-40°C
Calculated sense liso -3.14 |0 431 A DVs-Vis=3.5V PRQ-80
offset currentIL=0A T,=25°C
Calculated sense liso 2.84 |0 3.91 HA JVs-Vis=3.5V PRQ-255
offset currentIL=0A T,=150°C
Current sense ratio A(dkiis(ca) -5 0 +5 % 1) PRQ-111
spread over
temperature and
repetitive pulse
operation
Diagnosis function in normal condition
Current sense settling tsis(N_oN) - 400 700 us Vs-Vis=3.5V PRQ-257
time until 90% and =
RL=0.47Q

110% of IIS stable after
turn on
Current sense settling tsisaN_oN) - 1000 1500 Us Vs-Vs=3.5V PRQ-290
time to IS stable after R.=0.47Q
turnon
Current sense settling tsIS(DEN_ON) - 40 85 S Vs-Vis=3.5V PRQ-177
time to IS stable after
activation of DEN
Currentsense disable | tsspen_oFF) - 5 25 Hs From DEN falling PRQ-178
time edge to /is= lis(oFF)
Current sense tsis(Lo) - 40 - Hs DVs-Vis=3.5V PRQ-114
settling time after 12 ILomax)
load change
IS leakage current when | /is(orr) - - 1 HA Voen < Vbenq) PRQ-113
DEN is disabled Ris=1kQ; T;<150°C
Diagnosis function in overload condition
Sense signal currentin | /isFrauLT) 4 13 20 mA Vs-Vis=23.5VTyp PRQ-105
fault condition value: Vs- Vis=8V

(REELTm......)
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Vs=5.8VE 18V, T,=-40°C E +150°C (PRIEZHIREA) . WTFATHEESNBEECE, BEMEE Vs=13.5V. T,

=25°C BY#57E,

Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.

Fault propagation time |t srauLt oc) - 3 30 us - PRQ-115
for short circuit
detection
Fault propagation time |ty srauLt o) - 15 2.5 ms 1) PRQ-116
for overtemperature
detection
Delay time to reset fault | t,yresetpeLay) 6 - 5000 us - PRQ-117
pin after turning off VIN
Diagnosis function open load off
Open load VOUT(OL_OFF) 2 3 4 Vv V|N<V|N(L) and VDEN > PRQ-174
detection threshold Voen()
in off state voltage
control
Fault propagation time | t,rauLT oL(N_OFF) | = 10 30 Hs From falling edge on |PRQ-179
for open load detection Vinto IsFauLmyon IS
off during turn off pin

VoeEn> Vpen(H)

Vout>Vout(oL_oFF)
Fault propagationtime | t,rauLT oL(DEN O |~ 5 30 us From rising edge PRQ-180
for open load detection |y, on Vpen to /israuLt) ON
off after activation of IS pin
DEN Vin<Vin

Vout > Vout(oL_oFF)
Disable time of toFAULT OL(DEN_O |~ 5 40 us From falling edge PRQ-181
||S(FAU LT) in off FF) on VDEN to IIS(OFF) on
condition after IS pin
desactivation of Vin< Vinw
DEN
1) REFEFENE, BIgIHEE.
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Standby current for whole device with load, Standby current for whole device with load,
Nsiorr) = f(Vs, T)) Ivsiorr) = f(T1), at Vs =13.5V
30.0 10.0
9.0 —5=13,5V |
250 —_— 40T I
—_—25C 8.0
—150°C
7.0
20.0 }
6.0
< = /
= 150 = 50
£ / £ /
S / S 40
= Vi =
100 7 / 3.0 {
‘o y / 2.0 /
/
J
0.0 0.0
0 5 10 15 20 25 30 -40 -20 0 20 40 60 80 100 120 140 160
Vs (V] T,[°C]
GND current when IN and DEN are biased to VS, GND current when IN and DEN are biased to 5.5V,
Ieno(on) = f(Vs, TJ) lIenp(on) = f(Vs, T)
45 4.5
.__.-"
4.0 4.0
—
—-""f
r/
35 —— 35
_..—-""- ________,_._.—-—--'-'-
3.0 L"'"". 3.0 ]
-—.____,...—-— — -—_.__"____._.-.._——
E 25 | E 25 L
5 3
520 ——0C a 2.0 —40°C
= =
- —D5C -2 —25C
1.5 R——1 1.5 4 —150°C
1.0 1.0 /
0.5 0.5
0.0 0.0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
VsVl VsVl
& 27 BRAIME REAT 1
31
Datasheet Rev.1.10

2023-04-18




BTS50010-1LUA
BHEF M

Infineon

6 HLEV M RESS I

ON state resistance at L.=46 A
Rosion) = f(Vs, TJ)

ON state resistanceat /L. =46 Aand Vs =13.5V
Ros(on) =f(TJ)

ton=f(Vs, T13), RL=047 Q

250 | ]
—407C
— 257
200 —_—ts0c ||
150
m
2 \
=
<L 100 \ n\&—___
N
e
50
0

VsVl

0 5 10 15 20 25 30

2.0 I T T |
29
1.9 Vs=13,5V |
2.? 1.8
2.5 ——-e 1.7
2.3 —25°C 1.6
\ 1.5 -
_ 21 S /
G \ 14 v
£ 19 c p
— \ 1.3
= £ V
317 \ = 12 Va
a N~ z X
a 15 o 11
<3 @ L~
o pd
1.3 M o 1.0 7
/
» 0.9 o
\ 08 &7
0.9
0.7
U.? 0.6
0.5 0.5
0 5 10 15 20 25 30 -40 -20 0 20 40 60 80 100 120 140 160
VsVl T,[°C]
Turn ON time Turn OFF time

torr = f(Vs, T1), Ru=0.47 2

250 ‘ ‘
—40°C
—25C
200 —isrc ||
150 s
—
—_ - ==
7
2 =
W
W
+£100
50
0

VsVl
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Slew rate at turn ON Slew rate at turn OFF
dVonjat = f(Vs, Ty), RL=0.47 Q) -dVorr/dat = f(Vs, T1), RL=0.4T7 2
0.9 I 1 14 T T
— 4% — 407
0.8 —25C —25°C
U 12 —150°C
0.7 /f /
/
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0.6 /
4
— 05 / 08
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E . S
-f—:- 0.4 /// % 06
° °
2 03 A / =
2 4 2 04
0.2 .? /
0.2
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0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vs[V] Vs V]
Energy at turn ON Energy at turn OFF
Eon=f(Vs, T1),RL=0.47TQ Eorr=f(Vs, 1), RL=0.4TQ
S I i
——t07C 180 4—| =——-0c 4
250 —_—25C —25°C
—150°C 16097 —soc
20.0 /,- 14.0 /
12.0
S / 5 /
£ 150 A / E 100 /
2 / / " /
o w
w Y / W 80
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% 0
50 A 4.0 /
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Drain to source smart clamp voltage ON resistance in inverse at/.=-50A
Voscr) = f(TJ) Ros(nv) = f(Vs)
420
21 —40°C
— 25°C
41.0 19 — 150°C
el
400 P 1.7
| =]
’-—"'
/“ [ =
39,0 et S s
s E
S 2 13
w f=1
}E‘ 38.0 Ql:g
1.1
37.0
0.9
36.0 0.7
35.0 0.5
-40 -20 0 20 40 60 80 100 120 140 160 0 5 10 15 20 25 30
T,[°C] Vs [V]
Voltage on IS in fault Current sense differential ratio
Vis =f(Vs, T1), Ris = 1.0 kQ dkus = f(T1)
43
14 L
L— 42
12 {7 41
o /4 40
//// 39
S 8 =
= Y/ v 38
- - —
< / ——0°C i~ [ |
6 — 5 © 37
/ —150°C 26
4
35
2
34
0 33
0 5 10 15 20 25 30 40 -20 0 20 40 60 80 100 120 140 160
Vs [V] T,[°C]
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Thermal shutdown temperature
Tarrie) = f(Vs)

Current trip detection level

lerio) =f(Vs, Ti)
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HHEF AR
7 AR

7 NMAER

ARE LRI RIEIA T EETEE T, TR IXT a5 (PR FATIGE. F 1P B R B AP B R XiE—
TS BB BT Blo 7T SLI A TIIE S FE o

VBAT
- R/ L cable } . X X
= T L
Logic supply Cis == VS
T1
VDD
Rin Control
. GPIO — N J | N RoL
_e' GPIO Roen DEN Protection
= B 1 X ouT - R/ L cable
g A/DIN  RisroT IS Diagnosis <3 S
—_ ’—Eﬂ
=
=
CsENSE Ris Cour=— Rioap
VSST I TGND
1777
& 32 MAE: BREHREHRSEM
rR7 ELE
Reference Value Purpose
RN 4.7 kQ Protection of the microcontroller during reverse polarity
Rpen 4.7 kQ Protection of the microcontroller during reverse polarity
Ris 1kQ Sense resistor
Ris_proT 4.7 kQ Protection of the microcontroller during reverse polarity and during loss of
ground
Csense 10 nF Sense signal filtering
Cvs 100 nF Improved EMC behavior
Cour 10 nF Protection against EMC
RoL Application specific | Open load detection off state to have Vour higher than VouroL_ore).
The value depends on the leakage outside the ECU between OUT and GND
Cis 1nF Conditional: connect if Risis bigger than 2.5 kQ
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TNAER
Vear R Module boundaries
- R/ L cable ~ :
- Vs
e Control J
DEN Protection : "
ouT R,l'r L cable
IS Diagnosis X {
Logic supply Cvs=— Ris Cour—== Rioap
: %GND :
P S )
g R/ L cable |
C —
o :
L :
= :
D:
=] 33 NAE: ATEEERMBENESLBE
xs YoklE
Reference Value Purpose
Ris 1kQ Sense resistor
Cvs 100 nF Improved EMC behavior
Cour 10 nF Protection against EMC
T Bipolar or MOSFET | Switch to turn on and off the device
D - Enable Reverse ON protection during reverse battery. Not required if a
MOSFET isused for T
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8 HEER
9.8 ;j = ° (9.46)
S ]52 23 + (8.5)
- X1 31 |4 9.0L (8.3)
=) —l ZX 3\ N - | |
2 T -
Y I . | 0-0.1MAX o o | |
Aosg ™ p e B '
A ] E% P ‘2——-—}—-——
T B | m ‘;’-
= | | faal
S 5 . I f\!
9.9:02 0 2] 7 ‘xl' 08°
L-D.ZAZX 0.L 8
(o.2[a X
& 34 PG-HSOF-8 (8 5|ff TO-LSIH) HER

FAarcm (FTESRoHSIRE) AT HEESHKEFPWIHERFMIER, HRSBFAIE, ZIKEF1ERAZEE
Fmie#. FEFmAASRoHStE (B, SIXXABAXLIRFRE, HERKAIPC/JEDEC J-STD-0201R7 /4, &
FILHRIEE) o
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Revision Date Changes

1.00 2022-12-02 Datasheet released

1.01 2023-01-23 Footnote "Not subject to production test, specified by design" added
where it was missing.

1.10 2023-04-18 - Footnote "Not subject to production test, specified by design" added
to the PRQ-102, PRQ-103, PRQ-116.
- lour, Isand loap replaced by /. as defined in the Figure 4
- Note added at the end of the Chapter 4.1
- Minor editorial changes
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