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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) 1.1 mQ
Minimum nominal load current (T,=85°C) I.(nom) 57A

Typical current sense ratio dkiuis 50000
Minimum short circuit current threshold lcL(0) 150A
Maximum reverse battery voltage -Vs(rev) -18V
Maximum stand-by current at T,=25 °C Ivs(oFF) 3 A

1.2 SRIZER M ERIPTIhREE

SRIZHTTNRE

I o 7 A= A2 o

o BEFFRI RS

v IZHRGERES IR

o ERIGDRENEHERSES

ERRIPTHRE

¢ REFE: THEMOSFETE @ B RIZEFRP

v HF SRR fRIF

o HEFBRSEIRFRF

o TECRAERRIR(E

v BRI AT RRAFIRE
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ESD. switch off ouT
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& 4 BEFBRENX
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3 SIMECE

GND II s SR,

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

ouT [5]

ouT [6]

ouT [7]

out [8] i
Els S5 EC
+®2 5IBIE X X2 ThRE
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

6 Rev.1.10
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4.1 HEIRATEE
&3 “ERATEE
T,=-40°C & +150°C; Fi G BBEAN TH#1, ERBMANSIM (RIESEIE)
Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Supply voltages
Supply voltage Vs -0.3 - 35 v 1) PRQ-50
Reverse polarity voltage | Vsrey) -18 - - Vv 21U T,=25°Ct<5 PRQ-51
min. R =0.32Q
Load dump voltage Vs(Lp) - - 43 Vv 1) Suppressed PRQ-52
Load Dump
acc. to
ISO16750-2
R| =2Q
td =200 ms
Us=100V
R=0.32Q
R|s =1 kQ
Vs(p)= Us”
Short circuit capability
Supply voltage for short | Vs(s 3.1 - 18 Vv ) According to the PRQ-53
circuit protection test circuit

defined in figure 1
of AEC-Q100-012
with

LsuppLy: 0.5..5 IJH
LSHORT =0..5 IJH

RM|N =10 mQ
Input pin (IN)
Voltage at IN pin Vin Vs-75 |- Vs+0.3 |V 1) PRQ-54
Current through IN pin |y -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+0.3 |V 1 PRQ-162
Current through DEN pin | /pen -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

(RIBETM.....)

Rev.1.10
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T,=-40°C & +150°C; Fr B EBIEABXT T, IEEERANSIE PRIEZBEME)

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 Ens - - 450 mJ DVs=13.5V PRQ-60
dis§ip§tion by ‘ IL=42A
SW|tch_|ng off inductive Ty < 150°C
load single pulse over )
lifetime See Figure 6
Maximum energy Enr - - 160 mJ VVs=13.5V, [, =42A, |PRQ-61
dissipation repetitive Ts0< 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 ' 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) FETESIR, BiGHIE.
2)  ZERFIRIE Jedec JESD51-2,-5,-7 TE B AN RBVIFIRE T2 7E FR4 252p MR o

Rev.1.10
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500.0
= = Fas, Tio) < 150°C
450.0 | Y | e Ear, Tii0) < 105°C
400.0 | -
350.0 i ' A ~N
~
oy 300.0 | | s ~ -
o 250.0 | | | Sl
£ ~-<
—  200.0 - - - - -
<L
<
w 100.0 | | ! |
50.0
0.0
0 20 40 60 80 100
6 *%ﬁ' %@ﬁﬁ%kﬁﬁé%ﬁ, EasprVs. I atVs=13.5V
100% \\\\\
80%
o \\\\
c
= 60%
o
S AN
b=}
g \\
20% \
0%
100 110 120 130 140 150
Tio) [°C]
7 ESRERTRAEEFR

ARE 1. B UL AT FYBIE 7 BTRES XTI a5 HE AR A MR AT (BT 2EXTIRABIE (B 51+ T LIEAT5E
SEHES IHI AT Lo

2. ZEHBIIRIFIIEE S TERLEIC TE AT F AT HES 1 TR BRI ARIUNE S TIEE T
TEEE, RIPDEETEN TIELLEEHIIEIETTIRITH
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4.2 ThEEWiEA

R4 THEER

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

Supply voltage range for | Vsyom) 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, BHIRITIE.
2) RIPTHEE(NTEIEIE

ARE TEILTEEER, IC EIFBE &7, BT et B TIF IR LRIt TH5E
Ho

4.3 T
SLRE WA F LI EIRIEIEDEC JESD51 P/ /b S, WIE THEE S 155, 1515/

www.jedec.orgo

xS N ZE )
Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Junction to case Rihic - - 0.4 Kw |Y PRQ-70
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) EEBIRthJAEIRIE Jedec JESD51-2,-5,-7, TEEAITRAI FR42s2p R E; = GBA + %) EEB 2 MAREE 2x70 um
Cus 2x35pumCu) BY76.2x114.3x 1.5 mm R EFHITIE. EEANERT, RENHAEZ THSAIFLEFEIISE TR
R, BIMEE TA=105C. Possearion=2 W FH4TFHTH,

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

TEE/RTHRIEJIEDEC JESD51-2,-5,-7 7E FR4 1s0p # 252p 1R _E LA B AT R L EER BTS50005-1LUA BY
BRYFARE T,

10 Rev.1.10
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100
——— JEDEC 150p / 600mm? I
JEDEC 1s0p / 300mm? -
i JEDEC 1s0p / footprint
= JEDEC 2s2p

Zinia [K/W]

0.1 ¢
G.C'l i1 ||_uu= 11 n-----: el ||uu= L 4.1-;:111 11 ||uulI Ll ||uuiI L J.I.llIJJJI L1 1181
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000
t [sec]
= 8 R[E PCB %4 T HYH B BRAFRBATT Zinua = f(time)
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5 Iheewi e
5.1 ThERLR

TR R R B R A N Y I MOSFET .

5.1.1 Mt S@BrE

SSEEEFAR os o BUR FHEBEELUREET, . BT 6 BF 7 B S EMHE S ENE R ENRE, &
5.3.3 EHR T REBEDHITH.

5.1.2 F<PEM 1 &
TESRT FEAME AR EERE, REEEENHFFETN.

Vin
A
t’
Vour ton torr
A
ton(DELAY) tOFF(DELAY)
80% Vs |- g e By e
50% Vs A
dVorr/dt
25%\Vs)| o A |
20%Vs] / ___________________________________________________________________________________________________
e
9 FF < PR M 2 FEY
5.1.3 PWMHAX
FIRES RS, BEEZEAXRHE SHUUTHER)
switch_on_energy + switch_of f _energy + (I LZ X Rps(on) X rDC) 1
ProraL = Period 1)
WMREEHRIESRY, BHRERPWMESIIERBE HZRAEIRINF fauro
12 Rev.1.10
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5 IhEEEH
Vin
A
ViNH)MAX
ViNmIN |
tr
Power
A
Switch_off_energy
Rosiony<(I)? | f\ ﬂ _______ | \ I | n_{\
. toc tr
Switch_on_energy —>
10 PWM F3x

5.1.4 FrR B

5.1.4.1 I
LSO R XMRRMER, BEV EEMBAIUT, RAGEGEHITESRSIKTER.

AT LS EEREMRE, RATEEHUNG, TRARBEBERFE—EKTE VKlsq) « S
ZE1 URELR TH#FEE, REWL, ARFBsKaEBRLABR.

éVS
f
Smart Vos
clamp -
sl == Ny t1oaIc U (o
I
EQOUTY
Vin
&GND Vour L. RL
\ 4 . 4 \ 4 .
11 I EH AL
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Vin
A
tr
Vour
Vs 4
Vs-Vos(rast_oFF) 4 t
Vs-Vbs(eL) Ao
IL
A
t’
Ty
A
T30) e
— >
t
12 Fx ek

ZE R EEREXEINE, LUIRSEIREETI. SVosm T Vos st ormfY, ARAIRIE KR,
TE tinreseroenay Z 81, SSHFRRFEIEE (Vi MEZBAE) o SNSHRIBET AT EH A RER I,

5.1.4.2 A H B
ERMAEHIBRETIZED, BEEEEPIER. e=21HEARWNT:

L _[Vs=Voscy ( Ry X I, ) ]
E=V X—=—X|————xXIn[l—-———)+1T (2)
DS(CL) Ry [ Ry Vs — Vps(cr)
ﬁiiﬁ R.=0Q, Tﬁuﬁ*ﬁiﬁﬁﬂfw
1 2 Vs
E==XLX[{X|l————"7F— 3
2 L ( Vs— VDS(CL)) )

BRUNHAENRER I TS HRILITHRIRE. SE 6 RAATERAES B BERAVREBKRo

) 14 Rev.1.10
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5.1.5 =& KUTTT

AT RDRABBAHNIGT A RSN, EBHRET ILAEBRXAT ISR KETTIEE,

BHRIE K ERTHRER A ME—F %k

o EITERAS BB Vi PTKEIEE MR, TERETIRCERAIE], OUT SIBMAERY T VS SIRIRYEBERESE Vos

st orp) WA Fo TLE] 12,

¢ BHRARHEELEARRKS. REA B NERIRTS (12 o) HBNRIPIEXET. FRET

5.3.1.1 F1 %5 5.3.1.2

v ZBRHEFRSHATABRIRS. ARBHLNE
£

v ZBRHEFRSHATABRIRS. ARBHLNE

5.1.6 REBERTA

0
i

mEHo
=

h&R%EM.

HVour> VBT, BRAMANINREHEREE, XMFERMARMAEBR". MREELTXARS, BRRE
FEFEZIRE, FESHERGHE, ALEASTEEAS. IRBELTHABRS, BHAENINFEERE

5R vs oy EBIBTTEIEH,

ERABRFET, BERFFABIXARS, R

FHE |1 <o), BBERIFBo

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 t IL t
A A
NORMAL NORMAL NORMAL NORMAL
INVERSE t INVERSE t
DMOS state DMOS state
A A
ON OFF
t t
CASE 3: DMOS is turned on CASE 4: DMOS is turned off
Vin during inverse current Vin during inverse current
A
T OFF ON ON OFF
| » »
I t IL t
A A
NORMAL NORMAL NORMAL NORMAL
INVERSE tr INVERSE I"
DMOS state DMOS state
~ A
OFF ON ON OFF
t t
13 RABRENEEITH
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5 TIRE BB
5.2 RIS R

MNBRS 33V 5 VRS, HEAUERERE V.. MASIMLENRARBEN Vs hEE, AILURTEME
Eo BEZMER 3RS IR,

TEETRTBISFRRAER,

To internal
logic
_ [ AT g >
Rin(puLL_DOWN) Reno
éGND

14 WS BRMNEVREE
5.3 RIPIHEE

Zas R HEARIRIPINEE. SERBVRIFINEE SERLLICTEBUREFMFmRSE SR 4 THREKRIF, BMEFRMT
WA NBHIEETIFEE, RIPERZN T ERESRIREMILITH.
TEHER T 2B GRIFIRAE B THEE,

VS
INg > |J]' » Openload |«
> in off
ESD ino R |
protection = - I - |-
DEN] EIJI < _'ﬁ
i - -
—t +—50UT
v hs(FAuLT) ©| Power | | ¢ Overcurrent | |
A\ 4 1 D y» shutdown detection
1
2D
oL
+1
dkis  ° ESD Lis
Temperature Nl pry protection
sensor N\ 1 5 ||
T1>Tarrip) fIN(RESETDELAY) s Q @
> »{ & |
I=lcuio) > 21
&l 15 PHFRPR
16 Rev.1.10
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5.3.1 T RIF

HRETH., SRARMIFMIAERE, SHREZSMERIPVIG R, RIS Bro % 748 H H B

F34,

AWM AR LIEERNEBiTF2S

o B Viy< Vi FHREE t> tivreseTeLay)-

o BV < Vg FHREF t> tivreseToeLay.
S i RERINER) , MMEEBESZH THRREXBR ()

53.1.1  BEUETIREERE (GERREE! 1)

SEREE, BR LA, SRHEREE0EN, SERBEHEOFF(TRIP) EXET, MAS RIS
BB E,

53.1.2 RAEFERER (EKREH2)
LA T SRS Bt IR TR B AE T
o > BRF B BDREAF BITF

5.3.1.3 i ThEE < Wit (PSD)
SRR T — NI R LRI LURSITI RS, SRR SERREIRER (/. </wo) « BEIERHEESD

BIER TH&REE R,
AP AESBEANBERNAPRIRERR, HAVEE Veo U TFTEAHBRAIZEER lag. EX
MBS T, SIHRXBRIPEE, FE tesow) ZIEHFBIF

AFE. BEDEXBT SIGPWMBIRE LIFIERFIEMR F o X FHE1L6 .
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Voen
A
Vin Input frequency Input frequency Input frequency t
N < max(fin) > max(fin) : < max(fin)
| t
VﬁUT Normal operation ' Missing pulses : Normal operation
: t
hs Device latches :
hs(Fauir) 4-- - - - ; - S —
I |
dke T T T T T OO | N Y ) S
' t
16 PWM #R{ERAIE] fin RAE L ERTTH
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Vin Short-circuit type 2 Short-circuit type 1
A
LR t’
Vs
A
Vs(psp) -
Vs(uw) -
Tl tr
IL
IcL(o) N S
_/\ ) //\ :
t
Vbs
A
S - # S L — - E———
V/bs(psD) -
hs
/is(FAULT) T
b ] _ﬁ_ __________________________________
0] ’
/
__— 0 R
tpsp(uv) tpsp(uv) t
17 {EEBET R ThE <UTITH

5.3.1.4 Ih= pmos R ERF
ZRHEAES— M EEERE, AR (T, (TRIP)) &% IHEMOSFET RS LHRFH Si77 52 ¢,

5.3.2 G FE R

NRRRE I AR, FEHEMAEREZM, NEILTE IN S| EEMBYBENf, [(HE=B8EI0FF
(ZRTRTFONIKE) SURIFOFFIRTS, Mm#1TE IR,
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5 IHREER

5.3.3 RS R BERIF

RARMERERT, DMOSHIZASIEA—IRERSHINERER, N TRHIBEEISHIXKG, 2FH1RMHRE ON IhEE,
KIEEZIRE BB T FFDMOSK IR HIEY, DMOSPEITNZE T Ros rev) o LS, HNIZIEEBERBIBRIMAINZEIR
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Operation mode Vin Vben Vour Diagnosis output
Normal condition Low (OFF) High GND hs(oFF)
Short circuit to GND GND his(oFF)
Overtemperature GND lis(oFF)
Short circuit to VS Vs hs(FauLT)
Open load Vour>VoutioL_orp 1) | hisFauL)
Vout < Vout(oL_oFF) his(oFF)
Normal condition High (ON) ~ Vs hs= 1L/ dkiLis+ hiso
Short circuit to GND GND his(FauLT)
Overtemperature GND his(FauLT)
Short circuit to VS Vs hs=I./dkius+ hso
Open load Vs hsoif hiso
pOSitiVG, I|s(o|:|:) if Iiso
negative
All conditions n.a. Low n.a. hs(oFF)
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Vs=5.8VE 18V, T,=-40°C E+150°C (PRIEZHIREA) . WFATEHEENEECE, 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 Ns(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 |.1A Vour=0V PRQ-258
whole device with - Vin=0V
load Voen= 5V

T,<85°C

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

T,<

150°C

After 10ms
Supply current on IND(ON) - 2 5 mA Vinr) S Vins Vs PRQ-186
GND pin VDEN(H)S VDENS Vs
Ground resistor Renb 130 180 230 Q - PRQ-173

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

=25°C B#87E,

Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
hEE
On-state resistancein | Rps(on) - 0.6 - mQ ¥ T,=25°C PRQ-76
forward condition Vs=5.8V
On-state resistance in Rps(on) - 0.85 1.1 mQ T,=150°C PRQ-75
forward condition Vs>5.8V
On-state resistance in | Rps(on) - 0.75 - mQ (¥ T,=25°C PRQ-78
forward condition, low Vs=3.1V
battery voltage
On-state resistance in | Rps(on) - 1.2 4 mQ T,=150°C PRQ-77
forward condition, low Ve=3.1V
battery voltage
On-state resistance in Robs(inv) - 0.6 - mQ 1) T,=25°C PRQ-328
inverse condition
On-state resistance in Rps(nv) - 0.85 1.1 mQ T,=150°C PRQ-331
inverse condition
Nominal load current I (nom) 57 65 - A 1) PRQ-81
Ta= 85°C, T,< 1500(:,
Rinhia@s2p)
Drain to source Vbsic) 35 - - Vv /.=10 mA PRQ-82
smart clamp voltage
VDS(CL) =VS -VOUT
Drain to source smart Vbs(cL_sc) 28.5 - - v After activation of PRQ-316
clamp voltage the short circuit
VDS(CL) protection (/.> /()
=VS - VOUT after short
circuit detection
Fast turn off detection VDS(FAST_OFF) 19 22 25 \" - PRQ-165
voltage
Body diode Ve - 0.6 0.8 v IL=-40 A PRQ-83
forward voltage T,=150°C
Output leakage current | loyr(orr) - 1 3 UA Vs=18V Vour=0V PRQ-84
Vn=0V
Voen=0V T,<85°C
(10ms after Viy=0V)
Output leakage current | loyt(oFF) - 35 100 UA V=18V Vour=0V PRQ-166
Vn=0V
Voen=0V T,=150°C
(10ms after Viy=0V)
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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.
Turn on slew rate dVon/dt 0.15 0.3 0.6 V/us R.=0.32Q PRQ-86
VOUT =25% to 50% Vs=13.5V
VS
Turn off slew rate -dVore/dt 0.15 0.3 0.6 V/ius  |R.=0.32Q PRQ-87
VOUT =50% to 25% VS Vs=13.5V
Rising time duringturn |t 15 40 90 ys R.=0.32Q PRQ-88
on VOUT from 20% to Vs=13.5V
80% of VS
Falling time during ty 15 30 60 us R =0.32Q PRQ-89
turn off VOUT from Ve=13.5V
80% to 20% of VS
Turn on time to toN(DELAY) 17.5 45 105 ys R.=0.32Q PRQ-90
VOUT =20% of VS Vs=13.5V
Turn off time to tOFF(DELAY) 40 100 160 Us R.=0.32Q PRQ'91
VOUT =80% of VS Vs=13.5V
Turn on time to ton 35 85 190 us R=0.320Q PRQ-339
VOUT =80% of VS Ve=13.5V
Turn off time to torr 55 130 220 us R=0.32Q PRQ-342
VOUT =20% of VS Ve<13.5V
Switch on energy Eon - 9.5 - mJ R.=0.320Q PRQ-92
Vs=13.5V
Switch off energy Eorr - 5.5 - mJ YR=0320 PRQ-93
Vs=13.5V
VS pin
Power supply Vs(uw) 2.3 2.7 31 \Y Vsdecreasing PRQ-184
undervoltage shutdown
Power supply Vs(uvh) 4 4.8 5.8 Y Vsincreasing PRQ-185
undervoltage turn on
Input pin
High level input voltage |Vinm) - - 2.5 - PRQ-171
Low level input voltage | Vinw) 0.5 - - - PRQ-170
Input voltage hysteresis | Vin(uys) - 0.2 - - PRQ-94
Input pull-down resistor | RinppuLL_pown) | 100 200 - kQ - PRQ-95
DEN pin
High level DEN voltage | Vpen) - - 2.5 % - PRQ-172
(RBLT;......)
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Vs=5.8VE 18V, T,=-40°C E+150°C (PRIEFZHIREA) . WTFATEHRESBRETHE, HEEE Vs=13.5V.
T,=25°C B$8 %€,

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

Low level DEN voltage Vben@) 0.5 - - v - PRQ-304
DEN voltage hysteresis | Vpen(hys) - 0.2 - \Y - PRQ-303
DEN pull'dOWn resistor RDEN(PULL_DOWN) 100 200 - kQ - PRQ'183
Protection: reverse polarity
On-state resistance in Robs(rev) - 0.7 14 mQ -18V<Vs<-8V PRQ-96
reverse polarity T,=150°C
Protection: overload
Current trip detection leL (o) 150 215 275 A T,=-40°C PRQ-362
level
Current trip detection le (o) 150 210 265 A 1) T,=25°C PRQ-97
level
Current trip detection leL(o) 150 200 250 A T,=150°C PRQ-370
level
Current trip detection leLo_uy) 35 200 300 A 3.1V=Vs<58YV PRQ-98
level at low voltage
Current trip maximum leLy 150 220 285 A di/dt=1A/us PRQ-364
level T,=-40°C
Current trip leL) 150 215 275 A dl/dt=1A/ps PRQ-99
maximum level T,=25°C
Current trip leLqy 150 205 260 A di/dt=1A/ps PRQ-365
maximum level T,=150°C
Overload shutdown tOFF(TRIP) - 7 15 s - PRQ-100
delay time
Thermal Ty(TRIP) 150 175 200 °C 13.1V=Vs<28V PRQ-101
shutdown
temperature
Overpower shutdown Vbs(psp) 700 850 1000 mV 1) PRQ-102
detection level
Overpower shutdown Vs(psp) 35 4.3 53 Vv 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 Is

= lis(FAULT)

Diagnosis function: sense pin

Current sense differential | dk s 43000 |50000 |58000 |- llomax </ < lc oymin |PRQ-106
ratio Vs-Vs=3.5V

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

=25°C B#87E,

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

Calculated sense Io -300 0 300 mA Vs-Vis=3.5V PRQ-107
offset load current IS= T,=-40°C
0A
Calculated sense Lo 275 0 275 mA DVs-Vis=3.5V PRQ-245
offset load current I1S= T,=25°C
0A
Calculated sense o -250 0 250 mA Vs-Vis=3.5V PRQ-246
offset load current IS= T,=150°C
0A
Calculated sense liso 517 |0 6.98 A DVs-Vis23.5V PRQ-108
offset currentIL=0A T,=-40°C
Calculated sense hiso -474 |0 6.40 A DVs-Vis=3.5V PRQ-248
offset currentIL=0A T,=25°C
Calculated sense liso -4.31 0 5.81 HA JVs-Vis=3.5V PRQ-169
offset currentIL=0A T,=150°C
Current sense ratio A(dkipiscan) -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-112
time until 90% and =

R.=0.32Q
110% of IIS stable after
turn on
Current sense settling tsisaN_oN) - 1000 1500 Us Vs-Vs=3.5V PRQ-288
time to IIS stable after R.=0.32Q
turnon
Current sense settling tsIS(DEN_ON) - 40 85 S Vs-Vis=23.5V PRQ-177
time to IS stable after
activation of DEN
Currentsense disable | tyspen_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 L2 ILomax)
load change
IS leakage current when | /is(orF) - - 1 HA Voen < Vbenq) PRQ-113
DEN is disabled Ris=1kQ; T;<150°C
Diagnosis function in overload condition
Sense signal currentin | /israuLT) 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 us From falling edge on |PRQ-179
for open load detection Vinto IsEauLmyon 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<Ving)

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) REZIEFEWR, BIRIHEE
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Standby current for whole device with load, Standby current for whole device with load,
Isiorr) = f(Vs, Ti) Ivsiorr) = f(T1), at Vs =13.5V
450 20.0
40.0 180 —vs=izsv ||
—40°C / l
35.0 ——25c - 16.0 '
——150°C / ‘
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30.0 l
12.0
=< 250 < l
= = 100
& 200 » E l
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: - 4.0
ja /
5.0 / 2.0
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,
lIenp(on) = f(Vs, Ta) Isnpion) = f(Vs, Ta)
4.5 45
4.0 — 4.0
/—f
.--""'"-
35 L 35
-
.-""--.
[ ..--""—‘ -________.._._.—-—-'—'-'-'
3.0 —— 3.0 —
— | " — '-'-'--‘--—-
E 25 E 25 —
= =
o o
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= =
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1.5 4 ——150°C 1.5 —150C
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0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vs [V] Vs V]
= 27 BRI RBIFIE
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ON state resistance at IL.=65 A ON state resistanceat L.=65Aand Vs =13.5V
Ros(on) = f(Vs, Ta) Ros(on) = f(TJ)
1.2 1.2 T T I I
1.1 1.1 —Vs=135V | |
1 \ 1.0
\g P
]
0.9 0.9 //
= 0.8 0.8 //,
0.7 — 07 -
E (o] //
=06 E o0s _—
S = L]
205 ™ Z o5+
< 2
0.4 x 04
0.3 e 0.3
0.2 —2C — 0.2
0.1 —_—150C 0.1
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]
Turn ON time Turn OFF time
ton=f(Vs, Ts), RL=0.32 Q2 ton=f(Vs, 1), RL=0.32 Q2
250 r r 250
— 4 07C | |
— D5 — 407 C
—150°C —25°C
200 200 —150°C —
150 ‘\ 150 /:;':—"
z \ z ]
100 e £ 100
-.._____--'"-——_.
--'-'--._.___
50 50
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vs [V] Vs V]
& 28 BEIMEERFYE (40)
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Slew rate at turn ON
dVonyjat =f(Vs, T1), RL=0.32Q

Slew rate at turn OFF
-dVorrjdat = f(Vs, T1), RL=0.32 Q
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Eon=f(Vs, TJ),RL=0.3202
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Drain to source smart clamp voltage ON resistance in inverse at/L.=-50 A
Voscr) = f(TJ) Ros(nv) = f(Vs)
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Thermal shutdown temperature
Tarrie) = f(Vs)

Current trip detection level

Icrio) = f(Vs, TI)
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AR LT IEERIEIATTESHHIEET, TR AIXTEEFRFITIFE. F BB B AR, X —
TEB B H BT o BT SLIT A FHE TILIE S G

VBAT
- R/ L cable } . X X
= T T ol
Logic supply Cis == /—77|7
T
VDD@
Rin Control
. pqGPI0 — IN J | N RoL
—9 GPIO Roen DEN Protection
= B 1 & ouT - R/ L cable
S A/DIN  Ris_erot S Diagnosis 5 S
o @TIZI—*—E@
=
=
CSENSE Ris Cour=— Rioap
VSST I TGND
777
] 32 NAE: BREHREH R4
)7 MRS R
Reference Value Purpose
Rin 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 Vourhigher than Vouror_ors.
The value depends on the leakage outside the ECU between OUT and GND
Cis 1nF Conditional: connect if Risis bigger than 2 kQ
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TNAER
Vear SR Module boundaries
T R/ L cable ~ :
< Vs
[ Control J
DEN Protection
ouT Rj'r L cable
IS Diagnosis B ’C
Logic supply Cvs=—= Ris Cout == RLOAD
o %‘GND :
E S )
= R/ L cable |
: C —
e :
= :
= =.
D:
] 33 NAE: ATEEERM4BENESLBE
xs kL&
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 is used for T
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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.
- lout, Iosand loap replaced by /L as defined in the Figure 4
- Note added at the end of the Chapter 4.1
- Minor editorial changes
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