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1.1 FmBE

x1 e

Parameter Symbol Values
Operating voltage Vs(nowm) 12V...54V
Extended supply voltage range Vs(exT) 8V...60V
Maximum on-state resistance (7,= 150 °C) Rbs(on) 7.0mQ
Minimum nominal load current (T,=85°C, 4-layer 2s2p PCB) I (Nom) 22.5A
Typical current sense ratio dkiis 34000
Minimum short circuit current threshold lcLo) 55A
Maximum stand-by currentat T,=25 °C Ivs(oFF_L) 7 pA

1.2 £ iZ M RIPThEE
SR IZHThEE

LB R

v REFTREFTERER

v BHEEES IR

v EREEERNESERSES
ERRIFThEE
B R R
B R R

v ERETREIRIE
 EBEHII AT R AR

HIRE M 4 Rev.1.10
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l«—| Voltage sensor
Smart clamp
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. sensor
Driver b
s
) Gate control & ? |
INGG— logic charge pump Overcurrent
ESD switch off L—0uT
protection > <
DENEG—p < Load current [%
sense ESD protection |——— IS
GND
| 2 EE
VS
AN AN AN N
DEN §—< J
IN
ouT
IS
: :
g' |;| é’T]] DRGND
& =
GND
=3 AR _REE
Ivs
VS
Vsis Vbs
gy g 5OUT v iy
Ioen ) DENg, pgls W hsy
Vs Vin|  Voen Vis Vour
TGND
v lenD v
= 4 FBEMEREX
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3 5IMECE
3 5IREC &
GND 1

IS 2 Cooling
5 5| S
w2 5| BRE X K2 Th&E
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
BIEFM 6 Rev.1.10
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47 B — AR

4 o —RRR
4.1 X R ATE E
=3 IR ATEE

T,=-40°C I +150°C; FR A BBEARX Fith, ERERANSIE (FREZEME)

Parameter Symbol Values Unit Note or condition P-Number

Min. | Typ. | Max.

Supply voltages
Supply voltage Vs 03 |- 70 Vv 1) PRQ-32
Shortterm overvoltage | Vs(sto - - 70 v 1) Short term overvoltage | PRQ-34

according to ISO
21780:2020(E), test-03

RL= Ri(nowm)

R|s =2 kQ
Short circuit capability
Supply voltage for short| Vg(s 8 - 36 v 1) According to the test PRQ-381
circuit protection circuit defined in figure 1 of

AEC Q100-012, with
LSUPPLY= 1to 15 IJH and
Lsnworr=0to 15 pH

Supply voltage for short| Vg5 36 - 54 v 1) According to the test PRQ-384
circuit protection circuit defined in figure 1 of
AEC Q100-012, with
Lsyppiy=1to 5 pH and
Lshorr=0to 5 uH

Supply voltage for short| Vg(s) 54 - 60 v 1) According to the test PRQ-35
circuit protection circuit defined in figure 1 of
AEC Q100-012, with
LsuppLy * LshorT =110 5 uH

Input pin (IN)

Voltage at IN pin Vin Vs-75 |- Vs+ |V 1 PRQ-36
0.3

Currentthrough IN pin | /iy -50 - 50 mA 1 PRQ-37

Maximum input fin - - 100 Hz D Vsin Vs(ext)range PRQ-38

frequency

Maximum retry cycle | feauLt - - 100 Hz 1 PRQ-39

rate in fault condition

Diagnosis enable pin (DEN)

Voltage at DEN pin VbeEn Vs-75 |- Vs+ \Y 1 PRQ-40
0.3
(REET@......)
HUEER 7 Rev.1.10
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BEF 1
47 S — RS
=3 (&) £XNBATMEE
T,=-40°C & +150°C; FRE BEMN Fith, EMBFANIE FRIEZEME)
Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Current through DEN InEn -50 - 50 mA 1 PRQ-41
pin
Sense and diagnosis pin (IS)
Voltage at IS pin Vi Vs-75 |- Vs+ |V 1 PRQ-42
0.3

Currentthrough IS pin | /is -50 - 50 mA 1) PRQ-43
Power stage
Maximum energy Ens - - 175 mJ DI =17 A, Ty0<150°C PRQ-313
dissipation by
switching off inductive
load single pulse over
lifetime
Maximum energy Ear - - 100 [mJ U1 =17A, Ty9<105°C,1  |PRQ-314
dissipation repetitive million cycles
pulse See Figure 6
Voltage at OUT pin Vs - Vour 03 |- 70 Vv 1 PRQ-46
Temperatures
Junction temperature | T, -40 - 150 °C 1) PRQ-47
Dynamic temperature | AT, - - 60 K 1 PRQ-48
increase while
switching
Storage temperature TstG -55 - 150 °C 1 PRQ-49
ESD susceptibility
ESD susceptibility (all | Vesp(nam) -2 - 2 kv ) Human Body Model PRQ-50
pins) "HBM" according to the

AEC Q100-002
ESD susceptibility Vesp(Hem) -4 - 4 kv ) Human Body Model PRQ-51
OUT vs GND and VS "HBM" according to the
connected AEC Q100-002
ESD susceptibility (all | Vesp(com -500 |- 500 v 1) Charge Device Model PRQ-52
pins) "CDM" according to

AEC Q100-11
ESD susceptibility Vesp(com) -750 |- 750 v 1) Charge Device Model PRQ-53
(corner pins) "CDM" according to

AEC Q100-11
1) REIEFMR, RIRITHERE.

8 Rev.1.10
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47 S—RSY
250.0
- = fps, Ty0)<150°C
e EaR, Ti(0) < 105°C
200.0
150.0
':'
E
uf 100.0
50.0
0.0
0 10 20 30 40 50
6 !@’I&ﬁiﬁ*%ﬁﬂiﬂg%j{ﬂ%ﬁﬁ Ensiar VS. I
100%
80%
. AN
c
= 60%
©
S AN
©
g 40% N
20%
0% o —
100 110 120 130 140 150
Tio) [°C]
7 B S Mk R ERER KR EFER

AR 1. UL FYFIE T AT GE S XTI EEFIE RN I o KT B TEZEXTRABE 1BF 1 T LI GE
SIS HEI AT o
2. B HBIRFT)HE S TELEIC TEEAEF MBI ES 1 TR Ko AIRIE R IUNEL TIEELIEE
Bl RIPTIEETEST T IELEE B HTIRIETIR 1T H

HIRFRR 9 Rev.1.10
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47 m— R

4.2 Ihaei R

x4 TEEE

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

Supply voltage range Vs(nom) 12 - 54 v 1 PRQ-54

for nominal operation

Supply voltagerange | Vo) 8 - 60 Vv 1)2) parameter deviation PRQ-55

for extended operation possible, long term

overvoltage according to
ISO 21780:2020(E), test-

06
Nominal load resistor | R (nowm) - 2.8 - Q 1) PRQ-299
Condition for accurate | Min(Vs-Vis) - - 8 % 1) PRQ-312

current measurement

1) REISEFNR, BIRITHEE.
2) RIPTHEELIEE(F

EE: ERIIEBERA, ICHITT AT I,
B TR TS A E BB
4.3 #pEBT

P U EHHEE IRYEIEDEC JESDS1 F/ LG HT, AN THEE Z 155, 18 15/8www.jedec.orgo
xRS PR

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Junction to case Rihic - - 0.6 K/W 1) PRQ-300
Junction to ambient | Ry jas2p) - 18 - K/W 1 PRQ-301
2)
Junction to ambient | Riyja(1s0p) - 32 - K/W 1 PRQ-302
/600mm? 3)

1) RESEFEMRK, BIGHEE.

2)  IEEMIRthJA E2RIE FR4 252p IR E B AN R TH Jedec JESD51-2,-5,-THATER; F=f (D5 + $3) £76.2x1143x1.5
mm BB ERIR EHITIRIN, ZEBBRRAB 2 MTRAE 2x70umCu. 2x35umCu) . EEANBERT, REEETHRE
LS SE—NEAEEM, (FEE TA=105°C M. 2SHFEMEE2WINE,

3)  IEEMI RthJA E21RIE FR4 1s0p IR E B AN R TH Jedec JESD51-2,-5,-THATER; =& (D F + %) £76.2x1143x1.5
mm B EBERIR EIHITIEIN, ZBERRE—1x 70 pm WA AR, HETE TA=105°C TEM. 2SHIETEEF 2w IhE,

B8 /R T HR#EJEDEC JESD51-2. -5. -7 7£ FR4 1s0p #1 2s2p #x £ LA B FART i 2E A9 BTH50030-1LUA BYEEEV B R,

BIRFMR 10 Rev.1.10
2024-12-03
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BEF 1
47 m— R
100 |
e JEDEC 1s0p / 600mm? |
JEDEC 1s0p / 300mm? 1
10 JEDEC 1s0p / footprint
e JEDEC 2s2p
g
2,
< 11
=
N
01 ¢
0.01 = =4 0 S——
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000
time [sec]
8 AEPCB F 4T RYEBIBRESIAPRST Z, non =f (time)
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5 THAEHR

5 IheeHi A
5.1 ThE L

THERLR R BT R AY N SE IHEE MOSFET k.

5.1.1 WMt S@EBrE
S5EEEMHRos oy BUR FHEBEBEMEET, . =76 5n 7 S8 S Fa FE X 5 EEA {H B8 BB R AR

5.1.2 FRFEM R EH

Bl BT FXREMAHNRNARNE, WREEBEXHFXRITAH. EXBIRRERAFER/)FXHR
¥ TR RMAVBHREE R 5.

Vin
A
Vour t
A
toN(DELAY) toFF(DELAY
80%Vs | T Ty
50% Vs { o N
dVorF/dt
25% Vs | 4N
20% Vs | AN
e
9 Frx BEM S # B e
5.1.3 PWMFAFX
ERER D, BEEZEFXBE GRUTAR)
switch_on_energy + switch_of f_energy + (I;* X Rpson) X nc) (1)
ProraL = Period
MREEWFESZY, BRERPWME SIIEABIIR/RAEIRINE frauro
BIRFMR 12 Rev.1.10
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5 THAEHR

Vin

A

Vi(H)mMAX
Viiumin

Switch_off_energy

Rosion)+(I)* | ﬂ_ﬂ ____________ q ___________ {\_/\ ........... {\_{\ R

) / toc t
Switch_on_energy

10 PWMER N T HIFF X

5.1.4 B4R E

5.1.4.1 i $HAL

UASINFELHRBAEI, BEREEMBAUT, FERNIR S RIS Fa B AR 7 S b E B
FAER BT,

RTH L BHERSBEEMRE, TSNS, TRASEEFRBEE—EKTE Vealosw) o BE
ZE1 LURELDL THREHE, REWMLL, AFHRAREERMAER.

ggvs
t
Smart Vbs
clamp -
Vs| =— Ny 1 0aGIC : e A
I
EﬂOUTV
Vin
GND Vour L, RL
\ \ . \ 4 .
E11 i sHAOI

Rev.1.10

BIEFM 13
2024-12-03



g{rjg;oﬂ?}w-uw Infineon

5 THAEHR

Vin

Vs-Vbs(rast oFp) 44 oo \ t

Vs-Voscy) f- Ao

hodt

|

12 FrREBR

ZasFEIRS M A HBS B IRERKBTINEE, LUIREEGREE e HVosm T Vos rast o BT, ARZ IRIR KK, 1BEE
E12 TH#IES.
BB Etnreseroey—EABEEFTECE (VWMRZAE) » BNNEERIRETEBRN, HATBEHRBIE,

5.1.4.2 A B
TEERRAHARGIIZT, FHEEERTNEENTERMEPEEE, XM EETLEIUTARITE 2), 2
R RN 4B

L (Vs - VDS(CL)) ( Ry x Iy, ) ]
E = Vg X 2 x |~ D g - S0 )y 2)
7R Ry (Vs— VDS(CL))
(2) AT LURYE Ro= 0 OBYRISIHTTE M. XEFMER T !
E=%><L><IL2><(1—L) (3)
(Vs — Vps(cn))
IR 4 14 Rev.1.10
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5 THAEHR

RUCNAENAERIIAHPILITHIRE, SHEe RARITHARES AHERBIRBEX R,

5.1.5 So i B ok K T

N TR KA B R A EMIGR 1 BRI )T, ZEHRME T A S ERX AT HETIEE.
RIBXBTTHEER A FE— & ft%
' =178 <Viumin BY , 2SR A, EXETE(ERRE], VOUTF%:?:VS'VDS(FASLOFF) T, BlE 12,

¢ BHEEABHELTFABRE (VeVimwmd) - sFFEERNEIREREZYS (2w, FREIFRIPEXE, HS
HET 5.3.1.1 f1ET 5.3.1.2 TH#IFB.

¢ BHEABTELTABRE (VeViwd o SIEFRNEES RS MG, E2RET 5.3.1.3 THIFE.

5.1.6 REBRTH

Hlour>Vs Y, BRI RAIRBEREE (LWE13) o XMFAHRIAREER,
MRBELTRARS, BERRAIHNEE_IRE, mERIEXGHE, NTSBEBASMPREEA S,
NSFREETFFERTE, BT LAFIEARos o B8 R RRIZHERFERLS Ros on PRIEEEIZITHEY o
ERAERFET, RB|W<|lnow|, BEMSFRFFBIX AR,

CASE 1: inverse current happens CASE 2: inverse current happens
ViN when DMQOS is on ViN when DMOS is off
A
ON T OFF
» | »
t t
I I
A A
NORMAL NORMAL NORMAL NORMAL
INVERSE t INVERSE t
DMOS state DMOS state
A A
ON OFF
t t
E13 N =z i) B8 57 B Y@ 1T 9
HIEF M 15 Rev.1.10
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5 ThAef#R

5.2 HFMNAS|HEI: INF DEN

ATER TR NERFESIH: IN A DEN,

MINEBERFRE 3.3V 5 VIZEET, X5 A LIEEERE Vo

N AIARREVs-75 VAV EBIE: 1R 3 Vv Ml Voen SEBIRIES
El14 B/R T BREIIN B,

To internal
o logic
-

IN or
DEN

RipuLL_pown)

14 NG| BREB R EC R EE

5.3 *=iPIHEE

ZSR R HERARIPTIEE. TIISERLE IC ERE T AMIEF MRS R I E IR, KSR
INNBHE T EETEEE, FPIEEREN T S S S IR IETI&T N,

B 15 LU TR T IS SR IS R A BB T AL

VS
INg { o p| Openload |«
> in off
ESD > __1NO o I
protection =1 0 T 1 lH
DENIZ. I P _,\i
—I_ -« I
— ? . pJOUT
v hs(FauLr) 7| Power | e Overcurrent
v 1 ® o shutdown detection
1
2 Dy
o=
L +liso
dkius ESD L1
Temperature » | & protection
sensor »— N\ 1 R Q
T1>Tyeie) tIN(RESETDELAY) s o =E
Ie>leLio—»—
E15 LR RIP R
16 Rev.1.10
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5 ThAef#R

5.3.1 o H RIF

HREREH., SRBEMIZMIGIREY, SSHRESMERIPHG], TR, DRI INER KM= k7 H 8
Fa84,

B A LR UEERNS BT

o BfIViN<Vigmins t> tinResETDELAY)

o BfIVs<Vsuw)s t>tinreseTpeLay)

WFEIEH (ERIGTE) , BAEEHEFETHORRERELB (fur) o

53.1.1  BUEAXNER (GER3EE1)
éf.LEgFEjJBT, EE/)ILJﬂJEJ:ﬂ'o éEHUHjEE./)ILl_ lJ/CL {EE_I, %%1#%&%Lr#9é&ﬁt0ﬁTRIP)'VJ'E&EFUI':EI EE/)ILL/EFELICL

5.3.1.2  HBMHEITFNHIERE (EEk2)
LB T SBRES Bt RGBS RE T o, BB EHHEUH BT

5.3.1.3 X IhZFEXUT (PSD)

SRR T — DI R X RIF LRI, BREE NIIER TREIRSLES

o BUER, FERERIEMIAEMATRRIP (<o)

¢ EERVER

v ERMARPEESEEMN/NERNNAFREER, WISVEEEVsen BREBRARE 00
ERXMIBFRT, SIRXEIRIFTEERBEUE, FHiEtow ZEBIFEFo

AR ELAFERAPWM 15 SHTFIREITE RAEX Fo 2L FFE 16!

VDEN
A
v Input frequency Input frequency Input frequency t
A'N < max(fin) > max(fin) § < max(fin)
VﬁUT Normal operation ; Missing pulses Normal operation
o s ¢
hs ! Device latches |
hs(Fautmy 4 A ——
TS S Y ) s ) o
' ' t
16 PWM B{ERAEI (IR AE L EBITH
BIEFM iy Rev. 1.10
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afineon

Vin

A

Short-circuit type 2 Short-circuit type 1

t
L
lcL(o) 1
V
y
Vs
Vps(psp) -
lis
[is(FauLT) ;I R N — {7
/
>
t
17 e EBBE T FERAE RO ThE < 1T 0

5.3.1.4  IHEMOSFETHIRERF!

ZEFEE—TRERRES. AR (T/> Towe) ZXHITIZRMOSFET LABG LEIF H Sl 17 851

5.3.2 EHE KR

R AE R, SARRSERIEMN, BEIBIEDRA (ZEIATITARS) SERGFXEFARR

FES, Ttk ASIR ey B EME,

HEFM
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5 ThRERE A
5.4 A
HFIZUTBE Ry, 23M4F7E 1S 5|f iR Mia fa & BRI ER EIE € IR B i
VS
I +] |
1S0 IS(FAULT
dkus ( )
1
Fault [ »
10 1
DEN [ | 1S
—10
E]18 KM ThaE El
5.4.1 LR
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>Voutoorn? | hisEauLm)
Vout < Vout(oL_oFF) lis(oFF)
Normal condition High (ON) ~Vs hs=(IL/ dkiis) + liso
Short circuit to GND GND lis(FauLT)
Overtemperature GND lis(FauLT)
Short circuit to VS Vs lis=< (IL/ dkius) + hiso
Open load Vs liso if positive, I|5(0FF) if
negative
All conditions N.a. Low N.a. lis(oFF)
1) B LRI R FE,
5.4.2 BB T F B iZ Ui
HAHEUTRAGE, I IS ASIRESAEBRALLFIRVER:
’ hER g H R EaY (Vs-Vis) > Min(Vs-Vis)
U i?&ﬁ%)%ﬁ%ﬁ’\] (Voen> VI(H))
v AEEREEEFEELE
’ Ris BB 2kQ
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5 ThAef#R

HHMLLTIERES, IS glﬂfﬂt%ﬁEE{#Easﬁhs(mum .

o BFZAERGER. DERFIINER, BRERDIE

o IZERRB A (Vo> Vi)

El19 FNE21 KA 2R ATHERMOSFETR A EBIRAYER ., BE, ThimBPAREREE MG IS,
RN RMARTERR, RISHMER dkusREE,

ML 2 BIRER 2R 7 834 RS- IR BRI NS E o

T
I = ——5—+Iisy with Iig>0 (4)
dkips
ﬁq:' dkws E"JEXIEE
I, — I,
diqy g = —=—r— 5
ILIS IISZ — I[Sl ( )
liso EQEX%
Ina
Iicn = Iy — 6
1S0 IS1 dk[LIS { )
M o NE N &:
Iio = It — (Iis1 X dkyvis) (7)
1
2 ; dkiuis(min)
e\ AX ! 1
== TYpP A dkus
1.5 H MIN /, - i
- ]
- |
—_ -~ =
T i
E i
» !
-~ |
i
I
40 | 60
L2
I [A]
19 IS S|V ER G N 5 f 8 BB RAY X R
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5 ThRERE A
5.0 1
e V| AX / dkiLis(min)
- = TYP 1
25 H MIN ",—‘" deLIS
< [ -
=1 LO(MIN -
— 0.0 ( )f —= - 0
wn -
& _L--- o ILO(MAX)
25 o=z 1SO(MIN)
-5.0 I
-0.1 -0.05 0 0.05 0.1
I[A]
20 hso #0100 B X

5.4.2.1 NESEANRKE

FERENAR, SHTMETE BAEE wow BEREIERNEE . NTIRERBE, FUENABEFTLNR
—MEE; RFNSEREEAMSHERELI.

— B, IHEREE WA TT LR BERA( wuscwn) T Alisocan RIERo

El21 PR BELARELAT RE MBI ARUETE BRI,

XEFHLHRRTERIRXN

1 _ I IS(CAL)2 — I IS(CAL)
dkiisccar)  Iicav — Iucawn

REENTEAROT:

Iican I cary
ETA IIS(CAL)z -

(9)

I =1 - al
ISO(CAL) IS(CAL)1 dkipis(caL) dkiLis(car)

YRATSHEIETEANTREERENIFRERE TEITH, XMMSH (RERNRE) 2EmHL.

PAM, XM NSRS RENEFHEEDZ/INKHXR, SHREELXETHERGKVEETH, S8
SN R,

21 FIRBXEER T XK NSHREREN A HERSCERRRETE.

5B RARERENT BIREBLMALL, AIUEHAHERRNNBERSE TRS.
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FENAS, HNEE—MONERERY, WNREEREIUTENT:

I, = dkyuiscar) X (1 + A(dk[L[S(CAL))) X (I 1s — Iiso(car) — A IS(}(CAL)) (10)

Hep

dkiusicay B R RBUERITEHBYBEFRQMEL, EX (8)
A(dkscan) TE BN ELFEERFHAEEZHAMMEL (LxE, MmIEFSILL)
Isocay BN RIFREIT R LAV NRE, W0 (9) FFAEX, HE

v Dlsoeny BIRIBREE RS RAEETURTIINEL (EXHE, MIFEDLL)

XFF 25°C RAE, Alsocny FEREMERERNTZN, BRERUTAR. WFER socan®E (Isocay>0) -

MaxI1sp(@ Ty = 150°C) — MaxIigo(@ Ty = 25°C) < AIISo(CAL) = MaxIiso(@T7 = — 40°C) — MaxIsg(@Tg = 25°C) (11)

XFF Gt hisocan 1B (hisorcan) < 0):

Minligo(@Ty = 150°C) — Minliso(@ Ty = 25°C) > AlSo(CAL) 2 Minligo(@Ty = — 40°C) — Minlrgo(@7T7 = 25°C) (12)

(10) SEFR IR T AEEMAEFEE, ZIEE Ad kuscan) F Aoy ERTUAZREIBEH 1B, XN FEXE
A s BIAEERIR D RTE:

o & A(dk wus (cAD) BES5xm Alsocan) BEMASPIFERNR/V B,
i EE —I.%— (dk ILIS(CAL){E*DH_1EEAIISO CAL) 15 éﬂAﬁ'ﬁﬁEElJH_j(/dE

BIRFMR 2 Rev.1.10
2024-12-03



grg;oﬂ(’)fo-lLUA Infineon

5 IhEEH R
s
A 1
dkiLis(miny v , 1
/ dkiuisican)-Adkiuis(car)
hseare 4 — — - A _
1
| dkius(can+Adkiuis(cal
|S [ g e T o
o 1
lis(caL)1 | : dkiLis(max)
|
P |
—— Y v v >
hsocan+Alisocan) « h : | ucay Iucay Iuecany
h | Min. Typ. Max. | L
hiso(cau-Aliso(cay) IL(cAL)1 IL(cAL)2
21 BT 2R IR B B TR A NS B
54.2.2 RI{ESHE
E22 TEIER T SE LU KEd DEN 31 RIE F/2 B e N ThAER B 7TE |
Vin
A
OFF ON OFF
VDEN t"
A
A
/—5\ \
IE, tsis(IN_onN) . tsIS(LC)I tsiS(DEN_OFF) | EsIS(DEN_ON) t‘;
N\ .
t
& 22 1IEEiE1TH BREN N F
E 23 TE#ER T RIPFHET IS SIBNITA:
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5 ThRERE A
Vben
A
Vi t > tIN(RESETDELAY) t > tiIN(RESETDELAY) t
A
':t torr(TRIP) torr(TRIP) t
leus)4--+---- R S T .
leLo)1--+----- / f ————————— e
>
T, t
A
TJ(TR\P)i,,
Ta
hs
A
his(FauLT) |-=i----- -) ---————--J e B e e -———-
/ | >
g S 8 g *
no3 c 3 2 g O
S 203 s 58
- =
5 g 5 g £
= « < L =
23 FRIPRETH IS SIHITRH

5.4.3 1838 X H B2 W

ZEMF A EX RSN G TR, RS2 MM Vowe 1R Vour> Voutior_orn B Voen> Vignmax, IS
%lﬂfﬂtﬂl\] EE?)’%WZI IIS(FAULT)O

AT EAHFBRSFMAH T ERIOUT, &7E VS OUT IRl ZBIEZE— MR ERIEBPE, Z5MEREEFEAAIUE
BIEHRAY, LAGE VS 51 ARSI AT BER.

Vin
A
ON OFF .. ON OFF R
VDEN " t
A "
TT
{ >
Is LpFAULT_OL(IN_OFF) tpFAULT_OL(IN_OFF) LpFAULT_OL(DEN_OFF) tpFauLT oL(DEN_ON) T
A S - = =
hs(FauLT) Fomm-- e
hsjorr) lis(oFF) lis(oFF) R
N e 7 t’
VOUTA torr(DELAY) + tF + EpFAULT_OL(IN_OFF)
L
VouTioL oFF) | - _____ k‘ _________________________________________________________________________________
- 4 >
Regular switch off
"e8 No load connected
with load connected

24 i B R B 1R L R Y 03 R TR T BVAT Do X P I
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BIEF R
5 EERER
5.5 B
%6 B R \ ‘ #
Vs=12VED54V, T,=-40°CE+150°C (FRIFFHIRA) o NTFAERBEENEETE, HEEE=48V. T)=
25°C BYHETE o
Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
TEBRMAFH B
Standby currenton VS | Iys(or 1) - 5 7 HA Vin=Voen=Vour=0V, PRQ-65
pinwith load Ris=2kS, T,<85°C,
7 ms after Vin< Vigun
Standby currenton VS | ys(or 1) - 10 100 MA Vin=Voen=Vour=0V, PRQ-67
pin with load Ris=2kS, T,=<150°C,
7 ms after Vin< Vigun
Standby current on | /lysorr pen) - 200 400 PA Vin=Vour=0V, PRQ-66
VS pin with load and Voen=>5V,
DEN active Ris=2kS, T,=<85°C,
7 ms after Vin< Vigui
Supply current on leND(ON_dig-lev) |~ 25 42 mA Vimmax < Vins5.5V PRQ-68
GND p‘ln‘ln on state Virymax< Voen< 5.5V
with digital levelonIN
pin
Supply currenton GND | Ignpon_righ-v) |~ 3 5.5 mA 5.5V<VinsVs PRQ-324
pinin on state with 5.5V < Voen < Vs
high voltage on IN pin
Ground resistor Reno 130 180 (230 |Q - PRQ-69
ThERLR
On-state resistance in Ros(on) - 3.0 - mQ T1,=25°C PRQ-303
forward condition
On-state resistance in | Rpg(on) - 5.8 7.0 mQ T,=150°C PRQ-304
forward condition
On-state resistance in Ros(ny) - 3.0 7.0 mQ - PRQ-352
inverse condition
Nominal load current |/ (yowm) 225 |25 - A 1) T,=85°C, T,<150°C PRQ-310
Rihsa(2s2p)
Drain to source smart Vbs(cL) 70 76 - Vv Vbs(ct)=Vs- Vour PRQ-89
clamp voltage [L=10 mA
Drain  to  source |VpsicL sq) - 70 - Vv Vbs(cL_sc)= Vs - Vour after | PRQ-329
smart clamp voltage activation of the short-
after a short-circuit circuit protection (/.> Ici)
detection
Body diode forward Ve - 0.6 0.8 v IL=-25A, T,=150°C PRQ-91
voltage
(RBLTA......)
HIEF M 25 Rev. 1.10
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5 TR
=6 (8) BSFMHR

Vs=12VE 54V, T,=-40°C E+150°C (PRIEBHIREA) . WTFATERBERBETE, HEBEE=48V.
T,=25°C B¥$E7E »

Parameter Symbol Values Unit Note or condition P-Number

Min. | Typ. | Max.

Output leakage current | loyt(orr) - 10 20 PA Vin=Voen=Vour=0V, PRQ-92
Vs=60V, T,=85°C,

7 ms after Vin< Vigun
Output leakage current | loyr(orr) - 10 50 MA Vin=Voen=Vour=0V, PRQ-93
Vs=60V, T;<150°C, 7 ms
after Vin<Viymin

Turnonslew rate dVon/dt 075 |15 3 V/us Vour from 25% to 50% of Vs | PRQ-94
R.= Rinowmy, Vs =48V
Turnonslew rate dVon/dt 022 |05 1 V/us I Vourfrom 25% to 50% of | PRQ-389
Vs
R.=Runow/ 2,Vs=24V
Turn off slew rate -dVorr/dt 075 |15 3 V/us Vour from 50% to 25% of Vs | PRQ-97
R.= Rinomy, Vs =48V
Turn off slew rate -dVorr/dt 022 |05 1 V/us 1 Vourfrom 50% to 25% of | PRQ-390
Vs
R.=Rinom/ 2, Vs=24V
Rising time during t 15 35 70 us Vour from 20% to 80% of Vs | PRQ-100
turn on R.= Riinowm), Vs =48V
Rising time during t, 17 45 90 Us I Vour from 20% to 80% of | PRQ-391
turn on Vs
R.=Riunom/ 2, Vs=24V
Falling time during turn | t 15 35 70 us Vour from 80% to 20% of Vs | PRQ-103
off R.= Ruom), Vs =48V
Falling time during turn | 17 45 90 Us ) Vour from 80% to 20% of | PRQ-392
off Vs
R.=Riynom/ 2, Vs=24V
Turnon time ton(DELAY) 22 55 125 ps om (Vin> Vi) to PRQ-106

VOU :( 0% x Vs)
R.= Rinom, Vs =48 V
Turn on time toN(DELAY) 22 65 150 us DFrom (Vin> Vi) to PRQ-393
VOUT: (200/0 X Vs)

R RL(NOM)/Z, Vs:24V
Turn off time toFF(DELAY) 50 130 225 us From (Vin< Vi) to PRQ-109
VOUT— (800/0 X Vs)
R.= Rinom, Vs=48V

(REETA......)
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5 TR
=6 (8) BSFMHR

Vs=12VE 54V, T,=-40°C E+150°C (PRIEFZHIRER) » WFATCHEESDBECE, HEEEV=48V.
T,=25°C BH8%E -

Parameter Symbol Values Unit Note or condition P-Number

Min. | Typ. | Max.

Turn off time torF(DELAY) 40 110 200 s DFrom (Vin< Vi) to PRQ-394
VOUT= (800/0 X Vs)

RL: RL(NQM)/ 2, Vs: 24V

Switch on energy Eon - 125 |- mJ D RL=Ri(nom), Vs =48V PRQ-305
Switch on energy Eon - 9 - mJ DR =Runowm/ 2, Vs=24V PRQ-396
Switch off energy Eorr - 10 - mJ IR =Rynom), Vs =48V PRQ-306
Switch off energy Eorr - 7 - mJ YR =Riunow/2,Vs=24V  |PRQ-398
Vs 5|k

Power supply Vs(uw) 3.0 3.7 4.4 v Vsdecreasing PRQ-118
undervoltage

shutdown

Power supply Vs(uvH) 42 5.0 6.0 v Vsincreasing PRQ-119

undervoltage turn on

HFHNSIE: INF DEN

High level input Vigw) - - 25 v - PRQ-120
threshold
Low level input Vi 0.5 - - v - PRQ-121
threshold
Input voltage hysteresis | Viys) - 0.2 - % - PRQ-122
Input pull-down resistor | RipuLL_pown) | 100 200 - kQ2 - PRQ-123
FRiF: &
Currenttrip detection | /¢ (g 55 85 110 A T,=-40°C PRQ-403
level
Current trip detection leio) 55 80 100 A T1,=25°C PRQ-307
level
Currenttrip detection | /¢ (g 55 75 90 A T,=150°C PRQ-404
level
Currenttrip maximum | /¢ (5 55 100 125 A di/dt=5A/ps PRQ-407
level at5A/ps T,=-40°C
Current trip maximum | /¢ s) 55 95 115 |A 1dI/dt=5A/us PRQ-308
level at5A/ps T,=25°C
Currenttrip maximum | /¢ (s 55 90 105 A di/dt=5A/us PRQ-408
level at5A/us T,=150°C
Overload shutdown toFF(TRIP) - 35 6 ps - PRQ-309
delay time

(RBLTA......)
BIEFM 2 Rev. 1.10
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5 ThAef#R

+&6

Vs=12VE54V,
T,=25°C B8 o

(&) BSISHR
T,=-40°C E +150°C (FRIEBAHIRAE) - WTFLEMNEEREETCE, HAEFEV=48V.

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Thermal Ty(TRIP) 150 175 200 °C D Vsin Vs(exryrange PRQ-141
shutdown
temperature
Over power shutdown | Vps(psp) 1.25 15 1.75 |V 1 PRQ-142
detection level
Over power shutdown | Vs psp, 325 425 |525 |V Y PRQ-143
activation level
Over power shutdown | tpsp(uy) 10 100 350 ps Start: when [Vs < Vspesp) PRQ-144
time and Vps > Vps(psp)]
Stop: when /s> 80%
lis(FauLT)
CHRTHhRE: ERFAMIAHE
Currentsense dkiis 31500 |34000 |36500 |- lomax < I = lcyoymin PRQ-145
differential ratio Vs- Vis= Min(Vs- V)
Calculated offsetonlIL |/, -50 0 50 mA Vs- Vis=Min(Vs- Vi) PRQ-316
whfn ISS0AatTj= T,=-40°C
-40°C
Calculated offsetonlIL |/, -40 0 40 mA D Vs-Vis= Min(Vs- Vis) PRQ-317
whenIS=0AatTj= T,=25°C
25°C
Calculated offsetonlIL |/, -30 0 30 mA Vs-Vis=Min(Vs- Vis) PRQ-318
when IS=0AatTj= _ o
150°C T,=150°C
Calculated offseton IS | /5o -1.37 |0 1.59 PA DVs-Vis=Min(Vs- Vis) PRQ-319
whenIL=0AatTj= T,=-40°C
-40°C
Calculated offset on liso -1.10 |0 1.27 MA Vs - Vis= Min(Vs- Vis) PRQ-320
ISwhenIL=0AatTj= T,=25°C
25°C
Calculated offseton IS | /5o -0.83 |0 096 |pA DVs-Vis=Min(Vs- Vis) PRQ-321
whenIL=0AatTj= T,=150°C
150°C
Current sense ratio A(dkisican) |5 0 +5 % 1) PRQ-168
spread over
temperature and
repetitive pulse
operation
(RBLTA......)
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5 ThAef#R

&6 (%) BSFHER

Vs=12VE 54V, T,=-40°C £E+150°C (PRIEFZHEIWREE) o WNTFATCHERENEBETE, HEETEV=48 V.
T,=25°C B8R o

Parameter Symbol Values Unit Note or condition P-Number

Min. | Typ. | Max.

IER BN TRIZHTZhEE

Current sense settling tsis(IN_ON) - 800 1700 | ps RL=Ri(nowm) PRQ-169
time until IS reached
final value +/-3%

Current sense settling tsis(DEN_ON) 0 25 85 ps Vs- Vis= 5V PRQ-172
time until IS reached

RL=Ryi(nom
final value +/-3% after (NOW
activation of DEN
Current sense disable | tspen_oFF) 0 10 20 us From DEN falling edge to /s | PRQ-173
time =lis(oFF)
Current sense Settling tSIS(LC) - 40 - Us 1) ILE ILO(MAX) PRQ-174
time after load change
IIS leakage current lis(oFF) - - 1 MA Vin< Vi Ris=2 kQ PRQ-175
when IN disabled T,=150°C
SRR S BT ITHAE
Sense signal currentin | /igeauLT) 23 3.0 5.2 mA (Vs-Vis) 25V Typical value |PRQ-176
fault condition for Vs - Vis =Min(Vs - Vis)
Fault propagation tois(FAULT OT) | - 2.0 3.3 ms 1) PRQ-178
time for over
temperature detection
Delay time to reset fault | tyyreserperay) | 0-006 |- 10 ms - PRQ-179

pin after turning off VIN
IHRTHAE . T3 BT BRI T XK

Open load detection VOUT(OL_OFF) 2.5 3 35 \' VIN < V|(|_) and VDEN > Vl(H) PRQ'18O
threshold in off state
voltage control

Fault propagation time | torauit oLn o0 | = 5 20 ps From falling edge on Vnto | PRQ-181
for open load detection | g IsFauLTyON IS pin

off during turn off Voen> Vin)

Vout > Vout(oL_oFF)

Fault propagation time | toraut oL(pen_ |~ 5 20 ps From rising edge PRQ-182
for open load detection | oy on Vpgn to /is(rauLmyon IS
off after activation of pin
DEN Vin<Viw
Vour> Vour(oL_oFF)
(RBELTA......)
IR F M 29 Rev.1.10
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5 ThAef#R

+*e6 (&) BSISHR
Vs=12VES54V, T,=-40°C £+150°C (PRIEFHIHAE) . WTFAEHEERBETE, HEBEEV=48V. T,=

25°C B8 -

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

Disable time of toFAULT_OL(DEN_ | — 5 20 ps From falling edge ' PRQ-183

[IS(FAULT) in off OFF) on Voento lisprpon IS pin

condition after Vin< Vi

desactivation of

DEN

1) RESEFNR, BIKITHEE.

Rev.1.10
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6 SR REFIE

6 HAIEREYSIE

Standby current for whole device with load,
Ivs(orr) = f(Vs, T)

20.0 T

-40°C

18.0 {{ =257

— §5°C

16.0 | e 150°C

14.0

12.0

"--.-___-..-.-_

10.0

Iysior) [MA]

4

8.0 ~

"--_\"-—._

6.0
/
4.0 /
,/
=

2.0

Wl = |

Standby current for whole device with load,
Ivsiorr) = f(T1), at Vs =48V

12.0

10.0

8.0

g /

4.0

Iysiorr) [MA]

2.0

0.0

-40 20 0 20 40 60 80 100 120 140 160

0 10 20 30 40 50 60 70
T,[°C]
Vs [V]
GND current when IN and DEN are biased to VS, GND current when IN and DEN are biased to 5.5 V,
lanp(on_igh-v) = f(Vs, TJ) IeNnp(oN_dig-tev) = f(Vs, T1)
5.0 5.0 . ;
— -40°C — -40°C
45 | =—25°C 45 | ——25°C
— 150°C —_— 150°C
4.0 4.0
35 — — 35
E 3 // | E 30
_>é ‘//——___/ ﬂT —
£ 25 ——— 8@ 25
:|:I - 5
= =
o =]
.g. 2.0 2 20
=
Q 9
= 15 = 15
1.0 1.0
0.5 0.5
0.0 0.0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Vs [V] Vs [V]
25 BRI
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A=
6 EREIME BB
On state resistance at /IL=35A On state resistanceat/L.=35Aand Vs=48V
Ros(on) = f(Vs, Ti) Ros(on) = f(T1)
6.0 6.0 — T T
55 —_— 48V
5.0 5.0
4.5 /
4.0 4.0 y e
c 3.5 —_— /
E ¢ /
—_ 3.0 E 30 >
5 = L~
S 25 8 e
a a /
m (=]
2.0 e 2.0
1.5
— -40°C — 0°C
10— —25°C — 85°C 1.0
05 - — 105°C — 150°C
0.0 0.0
0 10 20 30 40 50 60 70 <40 -20 0 20 40 60 80 100 120 140 160
Vs[V] T,[°C]
Turn on time Turn off time
ton(peLay) = f(Vs, T1), RL=2.5Q torr(peLay) = f(Vs, T1), RL=2.5Q
160 I T 160
-40°C
25°C
140 —150°C | | 140
frmm—
120 120 ;‘::‘::‘.'———
% e——
100 100
—-40°C
.;. T 25°C
= 80 ‘\ 3 80 —— 150°C
s N— s
3 \\ — z
a 60 260
N \ P
z r
d (=]
40 Y4
20 20
0 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Vs[V] Vs [V]
26 HEMEEREY (8
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6 SR REFIE

Slew rate at turnon
dVonjat = f(Vs, Ti), RL=2.5 Q

Slew rate at turn off
-dVorejat = f(Vs, T1), RL=2.5Q

25 — T 25 |
—40°C ——-40°C
— 25°C 25°C
— 150°C o
2 // 5 — 150°C /A
1.5 A 1.5
w a
= / =
2 / >
- / =
s 1 P
-]
3 5 /
= [
o w
3 5
Ay
0.5 0.5 /
0 T 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Energy at turn on Energy at turn off
Eon=f(Vs, Ty), RL=2.5Q Eorr =f(Vs, Ty), RL=2.5Q
20.0 ‘ ‘ ‘ 20.0 ‘ ‘ ‘
18.0 —40°C / 18.0 +— = -40°C
— 25°C / I — 25°C
160 150°C /// 160 T 1 150°C
14.0 / 14.0
V /
12.0 12.0
'__!' / -
E 100 7 E 100
= [T
) / S
w g0 %% W 80 /
6.0 /7 6.0 /
4.0 / 4.0
2.0 2.0 /,
0.0 —17 0.0 =
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Vs [V] Vs[V]
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BEF 1
6 BREI M ARIRE
Drain to source smart clamp voltage On resistance ininverse at /L.=-35A
Vos(cL) = f(TJ) Ros(nv) = f(Vs, Ti)
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Thermal shutdown temperature Current trip detection level
Tirrip) = f(Vs) Ierio) = f(Vs, Ti)
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Rin Control

. IEQGPlO — INX J | ZS RoL

o GPIO Rben DEN Protection

"E 5 | p— ouT - R/ L cable

S AD N RisPROT g Diagnosis >4 S

=

CSENSE Ris Cout== Rioap
VSST I TGND
777
& 30 NMAE: BREHISERN St
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Reference Value Purpose
Rin 4.7kQ Protection of the microcontroller
Rpen 4.7kQ Protection of the microcontroller
Ris 2.0kQ Sense resistor
Ris_proT 4.7kQ Protection of the microcontroller
Csense 10 nF Sense signal filtering
Cvs 100 nF Improved EMC behavior (in layout, please place close to the pins)
Cout 47 nF Protection against EMC
RoL Application specific | Open load detection in off state: to have Voyr higher
than VouroL orp. The value depends on the leakage outside the ECU
between OUT and GND
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VBAT Module boundaries
T R/ L cable ~ :
=) s %
N Control J
DEN Protection
: : - R/Lcable
: . . ouT ;
IS Diagnosis ’—C
e suppl : g
togic supply : Cys=—= Ris Cour== Rioap

: T %GND

E S B
g R/ L cable |
c 1
8 k —_
e :
L T:
= :
E] 31 NAE: ATHEERABFHESLEE
xKs mER R
Reference Value Purpose
Ris 2.0kQ Sense resistor
Cvs 100 nF Improved EMC behavior (in layout, please place close to the pins)
Cour 47 nF Protection against EMC
T Bipolar or MOSFET | Switch to turn on and off the device
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Revision Date Changes
1.00 2023-09-15 Datasheet released
1.01 2024-03-21 Maximum value of the
PRQ-93, lourorn, changed from 100
MA to 50 pA
1.10 2024-12-03 *  Note and condition of
the PRQ-34 changed to
"1) Short term overvoltage
according to 1ISO 21780:2020(E),
test-03 R, = RL(NOM), Rs=2 kQ"
+  Note and condition of the
PRQ-55 changed to "1) 2)
Parameter deviation possible,
long term overvoltage according
to 1SO 21780:2020(E), test-06"
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