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Parameter Symbol Values
Operating voltage Vs(nom) 58V...18V
Extended supply voltage range Vs(ExT) 3.1V..28V
Maximum on-state resistance (7,= 150°C) Rps(on) 1.4mQ
Minimum nominal load current (T,= 85°C, 4-layer 2s2p PCB) I (Nnowm) 51A
Typical current sense ratio dkiuis 50 000
Minimum short circuit current threshold leL(o) 130A
Maximum reverse battery voltage -Vs(rev) -18V
Maximum stand-by current at T,=25°C Ivs(oFF) 3pA
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ISL]?2 Cooling
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ouT 6
ouT 7
ouT 3
&5 514 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 the output (active high)
4 DEN Diagnosis enable pin: digital signal to enable the diagnosis (active high)
5,6,7,8 ouT Output pin: single protected high side power output
Cooling tab VS Supply voltage: battery voltage
Datasheet 6 Rev. 1.00
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T,=-40°C & +150°C; Fi G BBEANT#1, ERBRANSIM (RIESEIE)
Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Supply voltages
Supply voltage Vs -0.3 - 35 Vv 1) PRQ-50
Reverse polarity voltage | Vsgey) -18 - - Vv 21 Tp=25°Ct<5 PRQ-198
min. R =20.4Q
Load dump voltage Vs(Lp) - - 43 v ) Suppressed Load  |PRQ-201
Dump acc. to
ISO16750-2
R=2Q
td=200 ms
Us=100V
R =0.4Q
Ris=1kQ
Vs(p)= Us”
Short circuit capability
Supply voltage for short | Vgsc) 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
Lshorr = 0..5 uH
Ruin=10 mQ
Input pin (IN)
Voltage at IN pin Vin Vs-75 |- Vs+0.3 |V 1) PRQ-54
Current through IN pin | /iy -50 - 50 mA 1) PRQ-55
Maximum input fin - - 200 Hz 1)58V<Vs<28V PRQ-56
frequency
Maximum retry cycle rate | frauit - - 200 Hz 1) PRQ-57
in fault condition
Diagnosis enable pin (DEN)
Voltage at DEN pin Vben Vs-75 |- Vs+0.3 |V 1) PRQ-162
Current through DEN pin | /pen -50 - 50 mA 1) PRQ-163
(RIBETA.....)
Datasheet 7 Rev. 1.00
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xR3 (%) SEXNERTEE
T,=-40°C & +150°C; FrE BEAS FH#, [EREFANGIE (FBRIESHIE)
Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.

Sense and diagnosis pin (IS)
Voltage at IS pin Vis Vs-75 |- Vs+0.3 |V 1) PRQ-58
Currentthrough ISpin | /s -50 - 50 mA 1) PRQ-59
Power stage
Maximum energy Eps - - 250 mJ Vs=13.5V PRQ-202
dis_sipa_tion b)_/ _ IL=30A
5W|tch|ng off inductive Ty < 150°C
load single pulse over )
lifetime See Figure 6
Maximum energy Enr - - 125 mJ DVs=13.5V, PRQ-204
dissipation repetitive IL=30A,
pulse T0)< 105°C

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 Tstc -55 - 150 °C 1) PRQ-65
ESD susceptibility
ESD susceptibility (all VEsp(HBm) -2 - 2 kv ) Human body PRQ-66
pins) model "HBM"

according

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

according

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

according to

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

AEC Q100-011
1) REIEFMWR, BHIKITHERE.
2) ZEBHIRIE Jedec JESD51-2,-5,-7 TE B AR IRAVIF IR T L =7E FR4 252p 1R o
Datasheet 8 Rev. 1.00
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4.2 TheE AR

R4 TEEE

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) REISEFNE, BHIRITEE.
2) RIFTHEE(NTEIEIE

AR BRI LIEEER, 1C BT 1 AR,
B IF I B T I ZALE TR

4.3 ErUZE 7

SRR A EHHEEIRIEIEDEC JESD51 1/ H ), HE THEE 2155, 1815/5 www.jedec.org,

£ 3] A LIZE 7N
Parameter Symbol Values Unit |Note or condition P-Number
Min. Typ. Max.
Junction to case Rihic - - 0.5 Kw |Y PRQ-206
Junction to ambient Rihja2s2p) - 18 - Kw |V PRQ-71
2)
Junction to ambient Rthja(1s0p) - 32 - Kw |V PRQ-72
/600mm? 3

1) REZEFEMR, RHIGITHER.

2)  1EEM RthJA E2ARHE FR4 252p 1R_E BFATR T HY Jedec JESD51-2,-5,-7 HEERY; Fof (A + H3E) £ 76.2x1143x 1.5
mm BYEEERIR LTI, ZEBEBRIRER 2 MR 2x70umCu. 2x35umCu) , FEEAMBERT, BENREESESE
THESIILIESE—ATFEEM, SSHETHEE2WINE,

3)  IEEMI RthJA EZ2RYE FR4 150p 1R EBFAXT R THY Jedec JESD51-2,-5,-7 FATERY; F=im (A +E3E) 7£76.2x114.3x1.5
mm RYERERAR L3 HITIEIN, X EBERIRINE — N TRERSAE 1 70 pmo 2RMFIETEIHFE 2 W IHEE,

8E /R T HRHEJEDEC JESD51-2,-5,-7 7 FR4 1s0p Fl 252p 1R _E LA BRI R ZZERY BTS50007-1LUA BYERRYFAR H77,

Datasheet 10 Rev. 1.00
2023-09-15


http://www.jedec.org/

E;if:;(:-l-lLUA Infineon

4= m—RRYEE
100 |
e JEDEC 1s0p / 600mm? |
JEDEC 1s0p / 300mm?
10 JEDEC 1s0p / footprint
s JEDEC 2s2p

0.01 1 11 Illllll 1 1 ]IIIII= 1 1 llllll} 1 1 llllllll L ' llllll} 1 1 ]II]IIII 1 11 I]lll: 1 L4 1 iiil
0.00001 0.0001 0.001 0.01 0.1 il 10 100 1000
time [sec]
E 8 KE‘ PCB %1#?5"]&@%%5\%'@.% Zinn) = f(time)
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5 Thegsad

5.1 ThE LK
TR AR R BB SR A N I MOSFET HIHK.

5.1.1 it S @BrE
SBEE Roson BURTHEEBEMLEE T,o & 6 SRR 7 HE S @mE B S B ENKRTIM, %533
SR T R EEDNTH.

5.1.2 IX=h PR M 1 3

9 BR T AR AHNNARRE, IREABEXNFXITA. EXREIERRAITER/NTXIRFE T E
MR BHRE L.

Vin
A
e
Vout ton torr
A
toN(DELAY) toFF(DELAY)
80%\Vs | T T
50%\Vs o N
dVoFF/dt
5%V gL
20% Vs | / ,,,,,,,,,,,,,,,,,,,,,,,,,,
g
9 FFXPEM A ENEF
5.1.3 PWMHAX
EIIRES RS, BEEZEFXME SUUTARER)
switch_on_energy + switch_of f_energy + (I 2% Rps(on) X tDc) (1)
Prora = Period
MR EEHESZM, BEHRERPWMESIMEREERAEIRAIMNE fravro
Datasheet 12 Rev. 1.00
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Vin

A
VIN(H)MAX
ViNnomin

Switch_off_energy

Rosiony(I)* | {\_ﬂ ,,,,,,,,,,,, q ,,,,,,,,,,, !\_I\ ,,,,,,,,,,, {\_I\ R

) / toc t
Switch_on_energy

& 10 PWM FF3%

5.1.4 IR oh %M 0 &

5.1.4.1 %4 tH $H {1

UEASAFE AT BB, BE Vo SEEMBAINT, FERNT R R F S B AR A S b E B
IR,

R TR LR ESBEEMRE, AT SEHENG, TRAEEEEREE—EKTE Velosw) . BEZE1L
MR EL2 THREE, REWLL, AFNRAREBEBRASR,

£5
T
Smart Vbs
clamp |
Vs| = INoy  1ioGic : iy N
I
E@OUTV
Vin
GND Vout L, RL
4 4 : 4 .

11 HitHsH{I
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5 Thaei#iik
Vin
A
t’
Vout
Vs
V/S=VDS(FAST_OFF) -}~ {- el t
Vs-Vbs(er) |-
I
A
t'
T)
A
Tooy bt
— >
t
12 FF X B

ZaER R A B REEREXEINEE, LUREBIREES I, BVosm T Vosrast o BT, fERIRIRKMT, BFEE
El12 T ##i1ES.

iﬁ%&th(RESETDELAY)ﬁ'IJ_ ETHEE%&%&/E (VIN}‘A1EE-n_jjl_.I) o :u)l_"hx%—_[ 5£E‘.ED, #ﬂﬁg*&%ﬁiﬁgo

5.1.42 wmAKHAEBR

ERMAHUEEEAE, FRERETIAEBUINESREPER. ZAEFBIUTQHE, HPrEBEN
FERH:
Vi— V.
E = VDS(CL) X RLL X [SR—LDS(CL) X ln(l - I/SR+DISI(‘CL)) + IL] (2)

(2) ATLARYE R =0 O BY (RISHITENW o XEFFER T

_1 2 (1o Ys
E=3 xLxILx(l Vs—VDs(CL)) (3)
RUNAENEEREITHAPULITHIRS, SIE 6 RAAITFERES AHERNRBX R,
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5.1.5 ERMT

N7 BV KABRAFHMIGR ARSI, ZeSHRE T A LI ERX AT H89T08E

PRIRKBTTHEER A FE—& itk

o BIERNSIB LRI Vv FT R FES M. TEXETIRIERBIE], OUT SIMIAEXSF VS SIIBVER[EERE
Vosirast or) A Fo TLE] 12,

v BEFRABRHECBKEFRIRSE, & FIERNERIRTE (12 luw) HB IR XE, FRET
5.3.1.1 1 &¥55.3.1.2,

v ZBHEFBRIMTHABRRS. RESFRNELRD

v ZBHEFBRILTHABRRS. RESFRNELRD

5.1.6 REABRITH

H Vour > Vs BY , B - MAIZBHRAEE (WE 13) » XMHFEHIFARBER MNRBELFRARS,

M FmE AR A2, FESTHERBFE, MMEMStNEERE, IRBELTHBIRE, el LFuHA

Rosavy BRI R R VIHERFEERS Roson FRVIERITITHE Y,

ERAEREET, BERFITBEAXARS. REHRE |- <Hcol, [/ETFB.

o

RS

CASE 1:inverse current happens CASE 2: inverse current happens
Vin when DMQOS is on Vin when DMOS is off
A
ON T OFF
» I »
I t I t
A A
NORMAL NORMAL | NORMAL NORMAL
INVERSE t | INVERSE t
DMQOS state DMQOS state
A A
ON OFF
t t
CASE 3: DMOQOSis turned on CASE 4: DMOS is turned off
ViN during inverse current Vin during inverse current
A
T OFF ON ON OFF
I t I t
A A
NORMAL NORMAL NORMAL NORMAL
INVERSE t’ INVERSE t'
DMOQOS state DMOQOS state
A A
OFF ON ON OFF
t t
13 RABREEETH
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5.2 NG|

MNBRRS 33V VIEEBT, XWN5IHE T UAEEEED Voo MNBIRAIASZEE Vs-75 VAR
E: BEERER3H Vv H Voo SEEVR(E, E 14 BR T BAIEFRNER.

VS

To internal

mEU logic
I_ Ll

RIN(PULL_DOWN) Renp

GND

& 14 FI\ 5| i BB B B e (U IR IR E

5.3 RIFThAEE

ZaR R HEMRIRIPINEE. ENEEMLE IC ERETARIEFM RS IER IR, HERRHK
IRBHTEETEEE. RIFIEREN T EREERVEEMIZITH.
15 8 T IZER AN RIFIRAVEL R TN RE

VS

|N§ > | I Open load
ESD ——>L__inoff [ou #
protection >1 0 T 1 |'-:'
DEN/ {I I < +\i
—y $0UT

hs(rauL) Power | Overcurrent
v Y,——(l‘h shutdown 1 detection [¥]
1
08 I
74.[
dkius 0 ESD s
Temperature Il ry protection
sensor J .. R Q
=) LIN(RESETDELAY) s 0 @
aB > &
I>leL(o) >
15 ZEfRPR
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5.3.1 I E R

SREEY. SRARMINEMERET, SHRESMEIPNS. IR, SEFI IR XA H
Fe8Ho

ERMAEAT LEERNEDITFSS:

v BV < Ving FHRFF t> tiygreseroetay)

o BIVs < Vsuw) FHRFF t> tiyresetoeLay)

NFEE (GERIIER) , YNEELKESKETHRAERXESR ()

5.3.1.1 BRI AR (FEREEE1)

WASER PR, ERTVE EF. WIS EETNAT] l0o B, SRESEBIER T torrmr [EXET, MTISEEH
FEIRET leuo BIT A,

5.3.1.2 S4HBAEER (AEigAE 2)

182 0k O\ T SRS B A0 IS TR EAE T e, o B ENXMTH SR,

5.3.1.3 I THEEXHUF (PSD)

SFER T — NI NRXERIP URFIIIRER. BIR2E NIRRT REREEER:
VERREER, FERRMEREEMEEMATRRIP (1< lwo)

 EERVERR

BB R TR BA S FE AR /S B RRAIN R REVRERE , EARVPEE Vspsn A T B E B RARIEE o
EXMBERT, SHRXETRIPBECE, HIE teoowy) ZE21FHIF

AR BERPYIFIT ST PWM BIRE LIESTFRFITEM T fn RAALIFELEEN. BFESL FHHE 16,

VDEN
A
v Input frequency Input frequency Input frequency t
‘iN < max(fin) > max(fin) < max(fin)
v | t
ﬁUT Normal operation Missing pulses | Normal operation
I ‘ t
IS ! Device latches |
hs(rautm - N
A e
dkius 2 >
' ‘ t
16 PWM 2 1EHAE] fin BRAE LA EBITTH
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Vi Short-circuit type 2 Short-circuit type 1
A
e

Vs
y
Vs(psp) -
Vsww) -

L
y
lcL(o) -

Vbs
y

Vs

Vbs(psp) -

hs

hS(EAULT)ff -------------------------------- A S ——
()] ’
tpsp(uv) tpsp(uv) t
B 17 e B E T RERAERE ThEXEIT N

5.3.1.4 ThEMOSFETHY B E R 4!
ZBRHEAE—NEELRE, AR (T)> Time) 2XHTHEMOSFETIARY LHRIFFH Sz 324,

5.3.2 G FE R

NRESAERK, HOHRFFERIEME, StBIBmIXE (ZAIQTFHITRE) SREXFRR
FEE, TR _ErEINRYBELA,
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5.3.3 BB RS R iR 1P

RARMEEE R T, MOSFETHIAIEA IR E S SHINRHEL, HTIREEET SR, REZAKE ON AL,
A AR S R T FF R MOSFETSRIR S8, TIEEMOSFETRRTIIZE F Ros revy o SN, FENBIRFERRBYEE
BFZEIR IR BIFRE, EHTEIBIBBKRDZEENRRZ,

HER M EIIE— MRS, TEEMIMEPERAREN RSB, RATFREITNIS 3R,

WETE,
/BT
Vs%
Current path during reverse battery ?
N AN _
| %:
. Microcontroller
%gi Renp
;I?ITI::I IN/DEN
. : _&IS GND ouT
T le;T —e
ZS ZS Ris Rioap
TR | 1
& 18 RABAMEBREE
5.4 ZHRThEE
HFIZUTERY, 2311 IS 51 IR MiaH fa & BRI E R B E I FE R,
VS
L 4 |
dkis 1S0 IS(FAULT)
1
Fault
0 \71
DEN 4 > IS
—10
19 KNIHEEER
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5.4.1 DEN S|

DEN MINBKRE5 33V VRS, SERIUEIEEES Vs, DEN I LR ABEU vs AEE, aTLURTF St
BlE. 1ES N 389 DEN 5|k,

TEERTBSEFWDEN HNBEK,

To internal
Ir logic
IEEE—

DEN

RDEN(PULL_DOWN)

GND

20 DEN 3| BRI E R EE
5.4.2 Bk
Operation mode Vin Vben Vour Diagnosis output
Normal condition Low (OFF) High GND lis(oFF)
Short circuit to GND GND lis(oFF)
Overtemperature GND lis(oFF)
Short circuit to VS Vs lis(FauLT)
Open load Vour>VoutoL_orr 1) | /isFauLT)

Vout < Vout(oL_oFr) hs(oFF)
Normal condition High (ON) ~ Vs hs=1I./ dkius+ hso
Short circuit to GND GND hs(rauLT)
Overtemperature GND hs(FauLT)
Short circuit to VS Vs hs=I./dkius+ hso
Open load Vs hsoif hso

positive, lisiorr) if Iiso
negative

All conditions N.a. Low N.a. hs(oFF)
1) B9y LR,
5.4.3 ON IR IZHA
SE LT REE, SIH IS RSRMS AE B R FIRYER:
o DhHEBBEFRF, Vs-Vis>3.5V
o EERIZETEERERY
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¢ AEEREEFELNE
v RsEBIUEN 1kQ

HHIMLATERES, 1S58 LSRR lseaun:

v BFZEIRER. BRI IHE, B[BEEBIE

v EEIZETEFEEERN

& 21 FE 22 R BRI Z R ATIZMOSFETH fA £l BB R YR £X,

BE, THIEBERGEZEEEMRWMSIS,

LA RMARIERT, RISHMEM dhusREE,
MERL 2 BNERER 7 23R EABRIRNEE,

IIS = d_k + IISO with (IIS > 0) (4)
,H\EF' dkius E"JEX%
I, — Iy,
dkpjq = ——— 5
ILIS = IISZ — 1151 ( )
o IENXZ:
I,
Iigg = I1g1 — 6
IS0 IS1 d-k[LIS ( )
lo E"Jﬁg)\(%
Ig = Ity — Iis1 X dkyps (7)
N e VA X | ;
3.5 H i dkiuismin)
—— TYP |
3 | - 1
MIN /3 dkiuis
25 - |
—_— - -
< / -~ i
E / -~ |
‘:15 -7
- - !
- |
05 = ;
0. f
50 100 | ' 150
ILl L2
I, [A]
E] 21 IS 5| IRV BB FAE N 5 th F BTV X R
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s hBEHIR
30.0 :
e M AX T
200 |H ——= TYP
1
MIN hsopax) /,
— 10.0 / == dkiuis
< LO(MIN) -
= 0.0 g _--F-~ N _1
= 10.0 === ® Iomax
/ ISO(MIN)
-20.0
-30.0
0.6 0.4 0.2 0 0.2 0.4 0.6
IL[A]
22 LsoF 1L TE X

543.1 RIESTAHAKE

ERLENAR, B[IHARTEIE BIAEE o BEEEILENEE. NTRSHRE, AIUENAEFRPIEHE—
NEE; BEFNEREERRESHERENN.

—BRE, BRNBEREREMZBXNTHE LIRS EA(dKusca ) Alsocay KR

23 IR BRERIEA T EE TBE At B RN

XEEZNMRITE AN

1 _ Disccany — Iis(can
dkiiscar)  Iicavz — Iicann

REZEERNITEQANMT:

It cawn Ircany

Iiso(car) = TiscaLy — = Iis(caL) —

dkyLis(car) dkiLis(car)

HBHESREIEFERNMEEEERNIFMREE NI, XRIMSH (RENRE) 2EHR.
M, XMNSHREMBESRENFHEEDZ/INKHXR, SIMRERELAETHHEMGKIEETH, B
SN R

B 3R RERKEET T XA SREREN A R TERONETE, 5EFRERENT ROREAEL,
BTG A R S S I T 12
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VAR, HNERRNERERNERN, TR HENR AR

Iy, = dkyisccary X (1 + A(dkisccar))) X (Tis — Tisoqcar) — Alisocar)) (10)

Hrp:

v dkusc B SARERITTE R BRI, EXR (8)

v Adkwsca) = ERIQNELREEREHIEETHAIMMNEN (E3HE, mIEEH L)
v e @ N RIAEEITE A ERACNRS, W (0) FFRAEX, B

v Mo B REFEERAFHIIEETUNEINEL (E3E, MIEFDILL)

*FF 25°C *ﬁ)ﬁ; Ahso(mL)BﬁEiﬂ%E*ﬂfﬁﬁﬁ ﬁﬁiﬂ’ﬂgﬂ{,, J%?E LXT/REto 77_1':_|:J—.E/|SO(CAL)TE ( liso(can) > 0) .

MaxIigp(@Ty = 150°C) — MaxIjso(@T = 25°C) < Aliso(cAL) < MaxIgo(@Ty = — 40°C) — MaxIigy(@Ty = 25°C) (11)

S F 5 hsocan 1B (hisocay<0)
MinIigo(@Ty = 150°C) — Minlio(@Ty = 25°C) 2 Also(CAL) = Minligo(@Ty = —40°C) — Minlgo(@Ty = 25°C) (12)

Z&E Adkuscay F Alisocay BRI LARBIEEELTA1E, (10) SEFF LIRME T A BRAINMAR, XN FERE
A hs YA BRI I DR TE

' =% A(dkiuiscan) BS5&xm Also(can BAHEFENR/IE
o B Adkuscay) BES &I Alisocay BEESF=EMNRKILE

Datasheet 23 Rev. 1.00
2023-09-15



;{1;;;0&07-1LUA < Infineon

5 Thagfk

lis
A 1
dkiismin) 7 ” 1
& dkiuis(can-AdKkiLis(car)
L
hsca2 4 - - - _ _ _ _ __ L/ ___
¢ 1
l / —dkiuscan+Adkiuiscan)
Sl e s e e e T
H * H k/ l
hs(cau)1 : dkiuisvax)
|
il |
ZAa BRI .
hso(ca+Ahsocanf« .t " | lueay Tueay fucay
so(caL 2 - | Min. Typ. Max. | I
liso(caL)-Aliso(cal) IL(caL)1 L(CAL)2
23 B 2NMNRERIEE RS NEE
5.4.3.2 RNESHE
TE 248777 S8BT LAKIET DEN 5| HI S /2 A B NI ThRERT AR
Vin
A
OFF ON OFF
VpEN t
A
I t>
A
/—5\ \
hs tsiS(IN_ON) y tsIS(LC)‘ tsiS(DEN_OFF) | EsIS(DEN_ON) t>
A
t>
& 24 ERTITHERENNE
TE253#R 7 RIPEET IS SIRIRNIT A
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HHEF
5 TheBtER
VbEn
A
Vi t > fIN(RESETDELAY) t > tIN(RESETDELAY) t
A
I torF(TRIP) torr(TRIP) t
n — —
leLyf--+ R e B R s B
leLo){ - -+ -———-
Ti
A
TJ(TRIP)l_ S
Ta »
ls t
tpIs(FAULT_OC) tpIs(FAULT_DC) tpis(FAULT_OT)
A _ — —
hs(FauLT) |F==i———-- ) Bk St o :l—f” ffffffffffffffffffffffff -
/
— R
= g g g ‘
48] — v " — [} >
"L'n‘ =2 Q o 4] C =
= =Y = o 0
= o = v >3
> = o = o a
- _H —_ _H E
2 s 2 = g
v w
& 25 FRIPFRETH 1S 5IBIfT AR
AY \A
5.4.4 OFFRZIZHT

Zas (BB EXRHAVRSI N 2 B RIINEE. NEPELAREEE M our o IR Vour > Vour(oL_orr) B Voen >

Vitmax > T IS 5B _EBYEBIR s rauLT) o

AT ENHFRRFH T LRI OUT, WAJTE VS A OUT 5IBIZ ElEE— M8 LRI FEFE, ZSMERERFEA I

BIRAY, LAfE VS 51R0 ERVERS IR T E(R.

Vin
A
ON OFF . ON OFF .
Voen n t
A .
f >
hs tpFAULT_OL(IN_OFF) tpFAULT_OL(IN_OFF) tpFAULT_OL(DEN_OFF) tpFAULT_OL(DEN_ON) ¢
Y - - =
hs(FauLt) F----- - - pr—_ e ———————————————————
hsiorr)  his(orr) lis(oFF) -
B — 7 i
Vour . torr(DELAY) + tf + EpFAULT_OL(IN_OFF)
A
VoutoLormy | x ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
4 >
: t
Regular switch off
“¢8 No load connected
with load connected

& 26 VEIE O BRI SR 1 01 BB T P B AG M R91T 09 X R
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K6 ST
Vs=5.8VE 18V, T=-40°CE+150°C (PRIEFHIRAE) . WNTFATEHRERBECH, HEEE V=13.5V. T,

=25°C BY#57E,
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Parameter Symbol Values Unit |Note or condition P-Number
Min. | Typ. | Max.

Operating and standby currents
Standby current for Ns(orF) - 1 3 HA Vour=0V PRQ-73
whole device with Vin= 0V
load Vo= OV

T,=85°C

After 10ms
Standby current for Ns(oFF_DEN) - 120 300 WA Vour=0V PRQ-258
whole device with Vin= 0V
load Vo= 5V

T,=85°C

After 10ms
Standby current for Ns(oFF) - 35 100 WA Vour=0V PRQ-74
whole device with V=0V
load Vo= 0V

T,<

150°C

After 10ms
Supply current on lenp(on) - 2 5 mA ViNH) S VINS Vs PRQ-186
GND pin Voen(H) = Voen= Vs
Ground resistor Renp 130 180 230 Q - PRQ-173
Power stage
On-state resistance in Ros(on) - 0.7 - mQ 1T,=25°C PRQ-208
forward condition Ve=5.8V
On-state resistance in Ros(on) - 1.2 14 mQ T,=150°C PRQ-210
forward condition Vs> 5.8V
On-state resistancein | Rpg(on) - 0.85 - mQ 1T1,=25°C PRQ-212
forward condition, low Ve=3.1V
battery voltage
On-state resistance in | Rps(on) - 14 5.6 mQ T,=150°C PRQ-214
forward condition, low Ve=3.1V
battery voltage
On-state resistance in Ros(nv) - 0.7 - mQ 1)T1,=25°C PRQ-329
inverse condition
On-state resistance in Rosanv) - 1.2 14 mQ T,=150°C PRQ-332
inverse condition

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

Parameter Symbol Values Unit |Note or condition P-Number

Min. Typ. Max.

Nominal load current |/ (nowm 51 55 - A 1) PRQ-196
Ta= 850(:, T,< 1500(:,
Rthins2p)

Drain to source Vbs(cy) 35 - - \Y /.=10 mA PRQ-82

smart clamp voltage
VDS(CL) =VS -VOUT

Drain to source smart VbsicL _sc) 28.5 - - v After activation of the |PRQ-316

clamp voltage VDS(CL) short circuit

=VS - VOUT after short protection (/. > lci()

circuit detection

Fast turn off detection Vbs(FAST OFF) 19 22 25 \Y - PRQ-165

voltage

Body diode Ve - 0.6 0.8 Vv I,.=-40 A PRQ-83

forward voltage T,=150°C

Output leakage current | loyt(orr) - 1 3 HA Vs=18V Vour=0V PRQ-84
Vn=0V

Voen=0V T,=<85°C
(10ms after Viy=0V)

Output leakage current | loyt(orr) - 35 100 HA Vs=18V Vour=0V PRQ-166
Vn=0V

Voen=0V T,=<150°C
(10ms after Viy=0V)

Turn on slew rate dVonydt 0.15 0.3 0.6 V/us R.=0.40Q PRQ-218
VOUT =25% to 50% Vs=13.5V
VS
Turn off slew rate -dVore/dt 0.15 0.3 0.6 V/us R.=0.40Q PRQ-220
VOUT =50% to 25% Ve=13.5V
VS
Rising time duringturn |t 15 40 90 us R.=0.40Q PRQ-222
on VOUT from 20% to Vs=13.5V
80% of VS
Falling time during t 15 30 60 us R=0.4Q PRQ-224
turn off VOUT from Vs=13.5V
80% to 20% of VS
Turn ontime to tON(DEL/-\Y) 17.5 45 105 us R=0.4Q PRQ'226
VOUT =20% of VS Vs=13.5V
Turn off time to tOFF(DELAY) 40 100 160 Us R=0.40Q PRQ-228
VOUT =80% of VS Vs=13.5V

(RBETH......)
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Vs=5.8VE 18V, T,=-40°C E+150°C (PRIEFBHIREA) . WTATEHEESNRETE, HEEE Vs=13.5V. T,
=25°C B#87E,

Parameter Symbol Values Unit |Note or condition P-Number

Min. Typ. Max.

Turn on time to ton 35 85 190 us R.=0.40Q PRQ-340

VOUT =80% of VS Ve=13.5V

Turn off time to torr 55 130 220 us R=0.40Q PRQ-343

VOUT =20% of VS Ve<13.5V

Switch on energy Eon - 7.5 - mJ JR.=0.40Q PRQ-230
Vs=13.5V

Switch off energy Eorr - 4.5 - mJ JR=0.40Q PRQ-232
Vs=13.5V

VS pin

Power supply Vsuw) 2.3 2.7 31 v 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 | Vinn) - - 2.5 vV - PRQ-171

Low level input voltage | Vinw) 0.5 - - % - PRQ-170

Input voltage hysteresis | Vinnys) - 0.2 - % - PRQ-94

Input pull-down resistor | RinpuLL_pown) | 100 200 - kQ - PRQ-95

DEN pin

High level DEN voltage | Vpen) - - 2.5 % - PRQ-172

Low level DEN voltage Vben() 0.5 - - % - PRQ-304

DEN voltage hysteresis | Vpen(Hys) - 0.2 - vV - PRQ-303

DEN pull-down resistor | RpenpuLL_pown) | 100 200 - kQ - PRQ-183

Protection: reverse polarity

On-state resistance in Ros(rev) - 0.8 1.7 mQ -18V<=Vs<-8V PRQ-234

reverse polarity T,=150°C

Protection: overload

Current trip detection lewo) 130 190 242 A T,=-40°C PRQ-236

level

Current trip detection lewo) 130 183 234 A 1) T,=25°C PRQ-371

level

Current trip detection leLo) 130 175 210 A T,=150°C PRQ-372

level

(RIBETA.....)
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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.

Current trip detection leLo_wv) 35 175 265 A 3.1V=Vss5.8V PRQ-238
level at low voltage
Current trip maximum leLa) 130 195 252 A di/dt=1A/ps PRQ-240
level T,=-40°C
Current trip leLq) 130 188 244 A Vdl/dt=1A/us PRQ-373
maximum level T,=25°C
Current trip leL 130 180 220 A di/dt=1A/ps PRQ-374
maximum level 7,=150°C
Overload shutdown toFF(TRIP) - 7 15 us - PRQ-100
delay time
Thermal Ty (TRIP) 150 175 200 °C 1)31Vs<Vs<28V PRQ-101
shutdown
temperature
Overpower shutdown Vbs(psp) 700 850 1000 mV 1) PRQ-102
detection level
Overpower shutdown Vs(psp) 35 43 53 \Y 1) PRQ-103
activation level
Overpower shutdown tpsp(uv) 10 - 300 us Time defined from Vs | PRQ-104
time < Vs(psp)and Vpg

= VDS(PSD) until /g

= lis(FAULT)
Diagnosis function: sense pin
Current sense differential | dk s 43000 |50000 |58000 |- liomax < I < lcioymin | PRQ-242
ratio Vs-Vis=3.5V
Calculated sense offset |/, -210 0 210 mA Vs-Vis23.5V PRQ-244
load currentIS=0A T,=-40°C
Calculated sense offset |/, -193 0 193 mA DVs-Vis=3.5V PRQ-167
load currentIS=0A T,=25°C
Calculated sense offset |/, -175 0 175 mA Vs-Vs=3.5V PRQ-252
load currentI1S=0A T,=150°C
Calculated sense offset | /5 -3.62 0 4.88 HA DVs-Vis=3.5V PRQ-247
currentIL=0A T,=-40°C
Calculated sense offset | /59 -3.33 0 4.49 HA DVs-Vis=3.5V PRQ-254
currentIL=0A T,=25°C
Calculated sense liso -3.02 0 4.07 pA DVs-Vis=3.5V PRQ-249
offset currentIL=0A T,=150°C

(RBELTH......)
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Vs=5.8VE 18V, T,=-40°C E+150°C (PRIEFBHIREA) . WTATEHEESNRETE, HEEE Vs=13.5V. T,
=25°C B#87E,

Parameter Symbol Values Unit |Note or condition P-Number

Min. Typ. Max.

Current sense ratio A(dkius(can) -5 0 +5 % 1) PRQ-111
spread over
temperature and
repetitive pulse
operation

Diagnosis function in normal condition

Current sense settling | tqsun_on) - 400 700 ys Vs-Vis23.5V PRQ-256
time until 90% and R.=0.40Q

110% of 1IS stable after

turn on

Current sense settling tsiS(IN_ON) - 1000 1500 ys Vs-Vs=3.5V PRQ-289
time to IIS stable after R.=0.40

turnon

Current sense settling tsiS(DEN_ON) - 40 85 ys Vs-Vis23.5V PRQ-177

time to IS stable after
activation of DEN

Current sense disable | tyspen_oFr) - 5 25 Us From DEN falling PRQ-178
time edge to /is=/is(oFF)

Current sense settling | tgs(q) - 40 - Us DVs-Vis=3.5V PRQ-114
time after load change 12 I omax)

IIS leakage current when | /jsof) - - 1 A Voen < Voenq) PRQ-113
DEN is disabled Ris=1kQ; T;<150°C

Diagnosis function in overload condition

Sense signal currentin | /isauLT) 4 13 20 mA Vs-Vis=3.5VTyp PRQ-105
fault condition value: Vs- Vis= 8V

Fault propagation time | t,s(rauLt_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 tIN(RESETDELAY) 6 - 5000 us - PRQ-117
pin after turning off VIN

Diagnosis function open load off

Open load detection Vout(oL_oFF) 2 3 4 Vv Vin<Vin and Voen> | PRQ-174
threshold in off state VDEN(H)
voltage control
(RBLETR......)
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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.

Fault propagation time | t,rauLT oL(N_OFF) |~ 10 30 us From falling edge on |PRQ-179
for open load detection Vinto IsrauLmyOn IS
off during turn off pin

Vben> Vben(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_oFr)
Disable time of thAULT_OL(DEN_O - 5 40 Hus From falllng edge PRQ-181
”S(FAU LT) in off FF) on VDEN to /|s(o|:|:) on
condition after IS pin
desactivation of DEN Vin<Vinw

1) REZFEFNE, BIRITHEE.
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6 A REA 1

Standby current for whole device with load, Standby current for whole device with load,
Is(orr) = f(Vs, T)) Ivsiorr) = f(T)), at Vs=13.5V
35.0 14.0
—/5=13.5V
30.0 / 12.0 ,
= / /
250 4 — 2°¢ / 10.0
—150°C /
T 20.0 / = 8.0 /
£ / E
T T
£ 150 — £ 60
10.0 ~ -~ 4.0
e v
/| //'
5.0 // 2.0 /
0.0 0.0
0 5 10 15 20 25 30 -40 -20 0 20 40 60 80 100120140 160
Vs [V] T,[°C]
GND current when IN and DEN are biased to VS, GND current when IN and DEN are biased to 5.5 V,
Ianpion) = f(Vs, Ti) Ienpion) = f(Vs, Ti)
4.5 4.5
/
3.5 /’ — 3.5
-—"""-.-
3.0 | 3.0 .
< E | <
I,
E 25 —| E 25
z z
g 20 —a0°C g 20 —20°C
= =
=~ —25%C X —25°C
15 —150°C 15 g —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
Vs [V] Vs[V]
=] 27 BRI RIS
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On state resistance at L=55A On state resistanceat/L.=55Aand Vs=13.5V
Rosion) = f(Vs, TJ) Ros(on) = f(T1)
1.7 | | 1.2 T T T T
1.6 ] —1/5=13,5V
l 5 I —-40"C [ 1‘1 |
- ‘ /
14 \ s 10 v
iz | - 0.9
—150°C [
- /
—_ L1 0.8 /,
E g ° >
< % % 0.6 P
3 08— = A
a 0.7 g 05
& AN w
0.6 2 04
0.5 «
0.4 0.3
0.3 0.2
0.2
01 0.1
0 0.0
0 5 10 15 20 25 30 -40 -20 0 20 40 60 80 100120 140 160
Vs [V] T,[°C]
Turn on time Turn off time
ton="F(Vs, T2), RL=04 Q torr =f(Vs, T1), RL=0.4 Q
250 I I 250 T T
—40°C —-40°C
—25°C —25°C
w—150°C w—150°C
200 200
150 \ 150 -
w \ w =
2 N 2
3 —— &
< 100 . —— T 9 100
50 50
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vs V] Vs V]
& 28 BRIMEERFYE (4D)
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Slew rate at turn on
dVonjat = f(Vs, T1), Ru=0.4 Q

Slew rate at turn off
-dVorriae = f(Vs, T)), RL=0.4 Q

0.9 : 14 ‘ :
e -40°C e -4()°C
0.8 —25C Lo —25°C l
—150°C . —_—150°C
0.7
1
0.6 /
— 05 / / — 08
v (7]
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Drain to source smart clamp voltage On resistance in inverse at/L=-50 A
Vos(cr) = f(T)) Rosinv) = f(Vs, Ts)
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Thermal shutdown temperature Current trip detection level
Tirip) = f(Vs) Icwio) = f(Vs, T))
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Vear R/ L cable
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s
Logic supply Cis J= 'S ‘ /_77|7
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VDD@
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ks 4@ RoL
© GPIO RDEN DEN Protection
= 1 oUT - R/ L cable
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Reference Value Purpose
Rin 4.7kQ Protection of the microcontroller during reverse polarity
Rpen 4.7kQ Protection of the microcontroller during reverse polarity
Ris 1kQ Sense resistor
Ris_proT 4.7kQ Protection of the microcontroller during reverse polarity and during loss of
ground
Csense 10 nF Sense signal filtering
Cvs 100 nF Improved EMC behavior (in layout, please place close to the pins)
Cout 10 nF Protection against EMC
RoL Application specific | Open load detection in off state: to have Vour higher 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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VBAT B/t cable e Module boundaries
R/ L cable ; :
| W Control J
DEN Protection
. . EQOUT A o~ R/ L cable
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Logic supply Cs== Ris Cour Rioap
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Rs kL&
Reference Value Purpose
Ris 1kQ Sense resistor
Cvs 100 nF Improved EMC behavior (in layout, please place close to the pins)
Cour 10nF 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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