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Operating voltage range Vour 3..28V
Maximum battery voltage Veat(Lo) 40V
Operating supply voltage range Voo 3.0..55V
Maximum input voltage Vin 55V
Maximum On-State resistance at 7= 150°C, Vop=5V, Vin=5V | Rpsion) 100 mQ
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Nominal load current I (nom) 4A
Minimum current limitation lmy 10A
Minimum current limitation trigger level I umyTriGeER 29A
Maximum OFF state load current at T,< 85°C I oFF) 2 uA
Maximum stand-by supply current at T,=25°C Iooorm) 6 LA
Type Package Marking
BTF3050EJ PG-TDSO-8-31 F3050EJ
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Unit Voltage temperature }—
* Protection Protection A
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Gate
[ Driving i i !‘_ $
Unit '
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STATUS[] LQE;“E?F 03 I . :
| , Short circuit
[ 1 Slewrate detection /
ESD adjustment}— Current
SRP[] Protection Unit limitation
L  : J.~ * 1 GND
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3.2 5 B)E X MThEE
Pin Symbol |1/O Function
1 IN Input If IN logic is high, switches ON the Power DMOS
If IN logic is low, switches OFF the Power DMOS
only if pin ENABLE is logic high
Voo Input Logic supply voltage, 3V to 5.5V
STATUS  |Input Reset of latches by microcontroller pull-up
Output If STATUS logic is high, device is under normal operation
If STATUS logic is low, device is in over temperature condition
4 SRP Input Slewrate control with external resistor
ENABLE |Input If ENABLE logic is high, IN pin is enabled
If ENABLE logic is low, IN pin is disabled and leakages are minimum
6,7,8 GND 1/O SOURCE of power DMOS and Logic, GND pins must be connected
together
Cooling tab |OUT I/O DRAIN of power DMOS. Connected to Load.
SR AR 6 Rev. 1.0
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&2 BN R ATEEY
T,=-40°C & +150°C; FrE BBIEMEX Fith, [EMEFURNGIE FRIFEZHEE)
Parameter Symbol Values Unit |Note or Test Condition| Number
Min. | Typ.| Max.
Voltages
Supply voltage Voo 03 |- |55 |V P 411
Output voltage Vour - |- |40 |V P 4.12
Battery voltage for short circuit | Varisq) - - 31 |V Y[=0o0r5m P_4.1.3
protection Rsc = 30 mQ+ Rcable
RCable: [ * 16 mQ/m
Lse=SHH+Legpe
Lcable= [*1 uH/m Voo :5V;
Vin=5V, VennsLe=5V
Battery voltage for load dump VaatiLo) - - 40 |V IR=20,R=470,ts= |P_4.1.4
protection 400 ms,
(Vearwoy= Va+ Vswith Va=13.5V) suppressed pulse
Control pins voltages
Input Voltage Vin -0.3 |- 55 |V - P_4.1.8
SRP pin Voltage Vsge 03 |- |55 |V Vsre = Vip P_4.19
STATUS pin Voltage Vstarus |03 |- |55 |V P_4.1.10
ENABLE pin Voltage VennsLe 03 |- |55 |V P 4111
Power Stage
Load current Ii] - |- Imy T,<150°C P_4.1.12
Power Dissipation Pror - - 1.60 |W DC operation,Ta= P_4.1.47
85°C,T,<150°C, I.= Inom
Energies
Unclamped single inductive Eps - - 94 \mJ |yo=nom P_4.1.16
energy single pulse Vear=13.5V
Tj(o) =150°C
Unclamped repetitive inductive | Exgiigy - - 0 mJ |y =nom P_4.1.26
energy pulse with 10k cycles Vear=13.5V
T =85°C
Datasheet 8 Rev. 1.0

2018-08-08



BTF3050EJ .
BRI 5 ( Infineon

m— R
2 BIWRATEE" (47)

T,=-40°C & +150°C; Fi A BIEMEX Fith, ERBIANGIH PRIESHEIE)

Parameter Symbol Values Unit | Note or Test Condition| Number

Min. | Typ.| Max.

Unclamped repetitive inductive Earpoo |~ - 85 ImJ |/yo=Inom P_4.131

energy pulse with 100k cycles Vear=13.5V
Ti0=85°C

Temperatures
Operating temperature T -40 |- +150 |°C - P_4.1.39
Storage temperature Tsig -55 |- +150 |°C -
ESD robustness

ESD robustness (all pins) Vesp 2 |- 2 kv HBM? P 4.1.41
ESD robustness OUT pinvs.GND | Vesp 4 |- |4 kv |HBM? P_4.1.42
ESD robustness Vesp -500 |- |500 |V CDM? P_4.1.43
ESD robustness corner pins Vesp -750 |- 750 |V CDM¥ P_4.1.44

1) REFESMR, HIRITHERE.

2) R#E1S07637-1, £ DUT RIEZ A BB R FIZE Veurw) ;
R T &SRB MR Bk oA & A 2889 2R FE T ;
taeRIE 1SO 7637-1. -2 YA ERMEBKOHR (BKA 5) BIBKHIFLEET(aE],

3) BaEERAIFISAEME, HBMRTEANSI/ESDA/ JEDEC JS-001 (1.5 kQ, 100 pF)
4) EREBMHIPIAMEN, HESHEAI«CDM”ESDA STM5.3.1 B JESD22-C101
5) EREEPAIPIAMEM, HEESMHIRAI“CDM”ESDA STM5.3.1 8 JESD22-C101

SARE

1. EIUEL )L 77 A FER XI5 FE AR MR E s AT EIEEXTRABE (EZ 1 T LIFATFE
S E IR SE

2. FERBIRFPIIEESTEILE IC TEEHEF M KIET 1 TR KB IE RN L TIEELIEE
B> RIPTIEETES T IELLE B HTIRIEMTIR 1T H
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Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Supply Voltage Range for Vbo(noR) 30 (50 |55 |V P_4.2.1
Nominal Operation
Supply current continuous ON | /pp o) - 13 |25 |mA |Supplycurrent P_4.2.4
operation continuous ON
operation is specified
forRsge=0. It is lower
(0.7mA typ)
fOfRSRP:5.8k
1)
Standby supply current Iopor) - 15 |6 T,=25°C P_4.2.8
(ambient) 2
Maximum standby supply current|lppopr 150 |- 6 14 T,=150°C P_4.2.9
(hot)
Battery Voltage Range for Veat(noR) 6 135 |18 |V b P_4.2.10
Nominal Operation
Extended Battery Voltage Range | Vgarexm 0 - 29 |V parameter deviations |P_4.2.11
for Operation possible
SRP pin resistor for adjustable | Rsgpor) 5 - 70 |kQ |referto graphic P_4.2.12
operation Figure 16
1)
SRP pin resistor for fast operation| Rsre(exte) 0 - 15 |ka |Y P 4213
SRP pin resistor for slow Rsrp(exTs) >160 |- - kQ |Pincanbeleftopen |P_4.2.14
operation 1)
DIAGNOSIS
STATUS Pin voltage operation | Vsrarus 03 |- 55 |V normal and P_4.2.15
range reset mode
1)
STATUS Pin Leakage current  |/sratys - 15 (12 |pA |Vstarus=SV P_4.2.17
1)
STATUS Pin voltage drop Fault |Vstatus(rauLn 05 |08 |V IstatusFauLTy=1MA P_4.2.18
STATUS Current Reset Istatus(resen |5 - mA P _4.2.19
AFE TELIERERN, ICEKEREBEDIESTIF, BIFIEEEETIFIERF 0I5 75

EHo
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R4 T,=-40°C 2 +150°CVpp=3.0 VE 5.5 VVeur = 6 V E 18 VTE B [EAEN Fith, IEMREBEMR
ANSIE FRIEZEME)
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition

Junction to Case Rinsc - 3 - Kw |Y? P 433
Junction to Ambient (2s2p) Rininesp) |- 35 - Kw Y3 P 439
Junction to Ambient Rinaasop) |- 46 - Kw |V P_4.3.14
(1s0p+600mm?Cu)

1) REIFEFNE, RIGIHERE.

2) EEMR, AREEANRLRMAZRG TERMHEN (HERBEETIMERE) o
T.=85°C, axfFMEIWINZE,

3) EEMRnAERARIEIEDEC JESD51-2,-5,- 74T /A, TEFR4 2s2p BB ER MR _E1£ B AT M4 TIEH,
o (BH+EE) EBEE 2 1MAREE (2x70pum Cu. 2x35pum Cu) AY76.2x114.3x 1.5 mm R E#HITIE, &
EANERT, REEREETHNSAIFLEISE—NHEEEM, 7.-85°C, B|HFELWHIIHERTIEIT.

4) $EEBIRy AERIRYEIEDEC JESD51-2,-5,-TAT A, TEFR4 1s0p FEERAR_E7E B AR SR A4 F IS,
B (SR AEZR) 7E£76.2x114.3 x 1.5 mm BEBER E# TR, BERR M INRBARER A ERk
600mm?, EEEAT0mm, T,=85°C, EHHHHE IWIHEK,
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4.3.1 PCBIZE

SCHELL R PCBIS B A E RS, ZIRERTS JEDEC #rAE JESD51-2A Rt AR,

<+—— 70um modeled (traces)
<+— 35um, 90% metalization*

<+— 35um, 90% metalization*

@4— 70Hm, 5% metalization*

*: means percentage of Cu metalization on each layer

= 4 JEDEC2s2p & &
<+—— 70um modeled (traces)
=
E
=
<+— 70um, 5% metalization*
*: means percentage of Cu metalization on each layer

& 5 JEDEC1s0p H4EHE

—— ] = nn E

=7 e
==
== ==
| | |
JEDEC 1s0p / 600mm? JEDEC 1s0p / footprint & Detail: Solder Pads Vias
JEDEC 2s2p
El 6 PCB7 /R, TRLE
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4.3.2 BR AR

Zth-ja for BTF3050EJ
100 + per '
r /
="}
/ P,
//V
10 + ////
5 P
£,
21t
=
N
—— JEDEC150p / 600mm?
- —— JEDEC1s0p / 300mm?
B ——— JEDEC1s0p / footprint
JEDEC2s2p
0.01 |
0.0000001 0.0000017 0.00001 0.0001  0.0017  0.01 0.1 1 10 100 1000
time [sec]
7 ﬁﬁ!ﬁﬁ%&iﬂﬁﬂﬁ Zinan= f(tp)s T.=85°C

ZEIRIE FR4 1R_EBY B SAXT M T BY Jedec JESD51-2,-7 1B8H; =& (B +#t3k) IRIE JEDEC
IESERAEND PCBIRE R ITEN. EERANERT, BEEETHREILRTSE—KNE
MBS, REIEEHEELIWIIE,
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Zth-JC=f(tp) @ Ta = 85°C BTF 3050
10
//
1 7
) D=1
5 D=05
(8]
> D=0.3
b
N D=0.2
D =0.05
0,1 D =0.02
D =0.01
D =0.00
0,01
0,000001 0,00001 0,0001 0,001 0,01 0,1 1 10
tp [sec]
=] 8 Zinpo S ETEERIX R
BTF3050E)
140
it \\
100 1 N
g % \ -
? .
g | .
N ] O O
T
40
20
0
0 100 200 300 400 500 600 700
PCB 1sp0 Areain mm?
= 9 PCB 1sp0 - Ruja 5 /2 E1 X315
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EL
5 IhERLR
5.1 tH SEEBME

SEFEEBURTHERENERT,. B 10 B/ 7 HES@EE RS onfEEMBENKHIE. £ 20
T ER“RFABRE—EHWRT RIRENTH.

110

Vop =23V
a0
Vop =5V
— 70
&
£
H
g. 50
o
30

10
-40 -20 0 20 40 60 80 100 120 140

Tj[°C]

10 %iﬁ EEBH%% Rosion) = f(TJ), Voo= 5V EE 3V, V= _I%:l_
L V==Y, IHE DMOS UERBRIERFE,
?9Tiiﬂﬁfiﬂ%s(om%ﬂ?EEE’\JF%EE, EE 5V IR,

5.2 fEBES | BIRYThAERE A

LBRRERMNSIMTIRE, YMIBHFRNFRERITFIEBERER.

LEREEM NZ BB, DMOS XiF (TiLHA IN BPRESIfE) , B[R TFiEREN, EArE
iE OUT A V o5 | BBV ERIAVR AT REAo

TEUEBNES, RESSIEEAREIA, HESRUHREL
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shutdown shutdown
IN Auto-restart Auto-restart Return to normal conditions
Ving) ?
0
T,
oo
Ts |
Vsratus 4
VSTATUS[NORMAL) {een} = = = == e === e s =eesecssessessecacsssccaccscccecreccsanccncnanann
VsTaTus(FALLT) 1======= |‘ - |
lstaTUS | | |
lsT arus{ReSET) .......l....l...l. ........................................................
|STATUS(FAULT) p======mnen o
0 A L 77 A -]
STATUS latches NORESET RESET of Latched
{ sTATUS pin pulled down internally ) at IN=low STATUS
( by external pull-upof
STATUS pin by 1 )

E17 I HERE R TRRRIP XETISR
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Occurrence of low-chmic short-circuit
Drain Current I_reaches lumrreser level
' « IN=low »and
Dynamic temperature shutdown STATUS-Pin pulled-up for a time tpeeer
Auto-restart after shutdown
Current limited to Iy Restart into short-circuit ~ Auto-restartinto nomal
Absolute over temperature shutdown l load conditions
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I LMy TRIGGER

Ium)

Ta

Vst atus y

VST ATUS (NORMAL)

VsTaTUS(FAULT)
STATUS s
T latched T «IN=low » does
Ljumy e ceen IS not reset status ? Reset of latch ed STATUS and I wjrmicom level
disabled Nor lLmTr Gser

& 18 i A R AR B SCEUE R REP, HETE STATUS LBIFRERES
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Occurrence of overload

Drain Current I < I umriceer level
¢ «IN=low » and

IL(LIM]ITRIGGER e e B e e He e B b e el s E e s

Dynamic temperature shutdown STATUS-Pin pulled-up for a time treser
Auto-restart after shutdown
Current limited to I Restart into overload Auto-restart into normal
Absolute over temperature shutdown load conditions
w § l
Vingw) | | T A cie
-
Ip | | | t
i | |
o

L R e e e i -
Vil |L -------- J (._
| | L gp st o
L) | | .
Tis0) - -
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VSTATUS‘ :

Vst ATUS(NORMAL)

VstatusiFauLT) —
—le U Ly
- t
Tﬂ"‘gj e P Fstarusis tatchedts=e k
atcl - -
fault still
[ T ;%:;2;;‘” & Reset of latch ed STATUS and lumracem level
disabled

STATUS is reset
IuumyTricer 1S NOT reset

3

E] 19 KR BI HIT ARG
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STATUS.pin IN pin
fora minimum time tRESET
Resetof Pull-up to Vpp x2
Latched STATUS?Y
Resetof Pull-up toV, low
lumTRIGGER level’) P ”

Upoes not reset Iumriceer levelif IN pin is high

2)Regardless of IN pin state, latch ed status is reset by STATUS pull-up fora minimum time Cgeser

3)also reset latched STATUS

=] 20 BEREESH L(LIM)TRIGGERIjJﬁEE’\JE1ﬁ%1q:O

Rev. 1.0
2018-08-08

Datasheet 25



BTF3050EJ o
Ry £ (Inflneon

1210

7 U
BTF3050EJ7E RS 2 | B _H ISt Bt SR T Ah 2SI B S M B B ST IS R R e 2

7.1 &S| HIThEER R

BTF3xxxEJRF; ELRS5IMREHBFRESER, UAARERNMITH SREERR . 1B
22TIRYE 17 “«S TR E N FRRRIPXETIAR 7.

EEEEBETER
EIEERE CRIENEIEEE) T, RESSIHAZEST". TBI—MEFERN 4.7kQ BIFMEREEERE EHL,
RS, ©EIAIREREED R EREIMOSFET -

BWEIETT

TERE X BT BTF3xxxEJ RFIBIAEBMOSFETHER T ; BREERRESS AR ELY 0.5v, EHIEH BRIES
4.7kQ EHIFBAMZER"BFEES., WEREIFREFEIRES, SEASIHRSINBEDERLTX, B
IS,

Efigitras (SMEB_LAID)

EEUBEFNREES, BIRRKESIBLRIE Ve , FEERAEN Blteser. BN IIRESS SUH
FIRSESEXR. EREW 11 BXERLETF RIFEERNEAR BRI,

140 L(LIM)TRIGGER

2 B 6.3 B XA IFAMREN ET6.4 BYPEELIRE (U Ho

7.2 S
TLEE34TI YR 9.3 “IZ WX FEESAF 4,

IEEAR 26 Rev. 1.0
2018-08-08



BTF3050EJ iﬁneon
TR I k—/
MEBHENAR

8 HEEMMAR

8.1 e g
RSV oo 2 B B2 BB PP RKORBYRIF, WE 21F7T.

ZERMERIFEFHIEABRE, MEEZBINIRIFEHE, Fit, FE—TBEBERKRERIFFE A
BERY (3.0v..5.5V) BBiF. AT KM SERIFEEBLARes o IEERIFFREE, FE 5V HBIR,

30V .55V
T ,__:"'f“ — Logic &
b _ Driver
ESD
oot ection
GMD

L]

21 FR R EE R

8.2 REXM
NTHREREFMEAFRGTRENITHREHBH, SEXNMHBBEVLHITSRE,

NREBEEV ool 8 F KETEEY oo » TIEDMOSKHEf, EXMIERT, S IR ERBTIRES,
HEBEF STATUS F/ (ummiceen BT E L ((BSHET 6.4, EMUFRMN) o FIBSRMIIRENETXY
BT HEEBEBEY oommmx BIERIREBEEE. 2 Voo< Voo Y, FRIEHFER R

8.3 BN/ fEREFEER

El22 7R T BTF3050EJAVAIN S RIFERR, EHTAIERTRL, FILAAREFIEANG I BIFFRRESXH, TTHLEH
Rl RPN BB R R ER BB 1P BK AR B RZ M,
ZEEFR T ERES BB,

Datasheet 27 Rev. 1.0
2018-08-08



BTF3050EJ iﬁneon
TR I k—/

it MR

w |IN Logic
—— 1 ® ON/ OFF

ESD

H RinenND)

Vin

Lr GND

22 BILEY IN/GERES | B BB B

8.4 SRP5 | ThEEH A

BTF3050EJB] LU I IZ R R KFNIE S B ( SRP ) BISMNIFEEPE SRR EIIER, ©ENX T AT
MINZE DMOS BB IRENERAVARE, EBRAMA, RIZRIBIBINAERIRENE R IRENZSTHAEIRAY BB Tt
N, EHNFE. XRETIE, BXULLIIEMNIFMAEE, ESRE19T0 E<rAFXEE/FEX” ,

R sre

__I%E\ED_______'
GND

23 SRPS|BIRY B 1L ThEEAEE

I
I
|
Isre l.|.I = Slewrate Gate
< 'T' block D driver
|
I
I
I
|

Datasheet 28 Rev. 1.0
2018-08-08



BTF3050EJ iﬁneon
S EE(EATh R FF % k—/

it MR

8.5 S
BEEIIITR “HWN” . E36mREE”B T NMERERSFE.
IR B EEBENRMZER, SRPIIHBESKMHIESIE36TIHER “SRP”,

Datasheet 29 Rev. 1.0
2018-08-08



BTF3050EJ iﬁneon
S EE(EATh R FF % k—/

ST

9 S

R BUMERATRNBEAAE FRRNRE, BT T IR R FAEE
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9.1 IhEELR
SNBISTH L ET 7T HRSHWANEZFMES,
x5 S ThEE

T/=-40°C & +150°C, Vopo=3.0VES5.5V, Vexr=6VZE 18V, FREBEIEITFiEM, BEREGBTRNASIR Bk
ESEIHA)

Parameter Symbol Values Unit | Note or Number
Min. | Typ.| Max. Test Condition
Power Stage - Static Characteristics
On-State resistance Rpsion) - 45 |- mQ |/ =1 nomp P_9.1.3
Vop= 5V,
T,=25°C
On-State resistance Rosion) - 87 1100 |mQ |/ =1 nomy P_9.1.8
Vop= 5V,
T,=150°C
Nominal load current Iivom) - |4 |- A |YT,<150°C; P_9.1.33
Vop=5 V,
OFF state load current, Output L (oFF)25 - - |2 pA |2 P_9.1.38
leakage current Vear=13.5V;
Vin=10V;
Voo=5 V,
T, <
85°C
OFF state load current, Output I (oFp150 - 12 |4 MA | Vear=18YV, P_9.1.43
leakage current Vn=0V;
Vob=5 V,
T,=150°C
Reverse Diode
Reverse diode forward voltage -Vos - 08 |15 |V In=- I (nomp P_9.1.50
Vn=0V

Power Stage - Dynamic characteristics - switching time adjustment Vgar = 13.5V, Vpp = 5 V; resistive load:
R.=4.7Q; Csrp-eno < 100 pF;
see also Figure 12 “Definition of Power Output Timing for Resistive Load” on page 16

Turn-on time ton(o) 0.45 |1.35 |28 |us |Rsre=0Q P_9.1.51
3)

Turn-off time torr(0) 0.8 |2 4 S |Rsrp=0Q P_9.1.55
4)
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T)=-40°C E +150°C, Vop=3.0VES5.5V, Vear=6V E 18V, FIEBEIIEXFiEM, BRERRANSIH Bk

ESEAE)

Parameter Symbol Values Unit | Note or Number

Min. | Typ. | Max. Test Condition

Turn-on delay time thon(o) 0.15 |0.35 |0.8 |ps |Rse=0Q P_9.1.59

Turn-off delay time toorr() 05 |1 2 Us | Rsre=0Q P 9.1.63

Turn-on output fall time tr(o) 03 |1 2 US| Rsrp=0Q P_9.1.67

Turn-off output rise time tro) 03 |1 2 Us | Rsre=0Q P 9.1.71

Turn-on Slew rate ¥ -(DV/Dt)on() 15 |27 |45 |V/us |Rsre=0Q P_9.1.75
5)

Turn-off Slew rate (DV/Dt)orr() 15 |27 |45 |V/us |Rsre=0Q P_9.1.79
5)

Turn-on time ton(ske) 13 |27 |45 |ps |Rsre=5.8kQ P_9.1.52
3)

Turn-off time torrske) 2 |4 6 us | Rsre=5.8kQ P_9.1.56
4)

Turn-on delay time tbon(ske) 0.3 |0.75 |15 |us |Rsep=5.8kQ P_9.1.60

Turn-off delay time tporF(sks) 1 |2 US | Rswp=5.8kQ P_9.1.64

Turn-on output fall time tr(sks) 1 |2 US | Rswp=5.8kQ P_9.1.68

Turn-off output rise time tr(ske) 1 |2 US| Rsre=5.8kQ P 9.1.72

Turn-on Slew rate -(DV/Dt)ongsks) 7 13 |21  |V/us |Rsre=5.8kQ P_9.1.76
5)

Turn-off Slew rate (DV/Dt)orske) |7 13 |21  |V/ps |Rsre=5.8kQ) P_9.1.80
5)

Turn-on time ton(ssk) 13 |26 (40 |ps |Rsep=58kQ P_9.1.53
3)

Turn-off time torrssk) 23 |35 |70 pus | Rsre=58kQ P_9.1.57
4)

Turn-on delay time toon(ssk) 3 |6 10 |ps |Rsee=58kQ P 9.1.61

Turn-off delay time tborr(ssk) 15 |35 |ps |Rse=58kQ P_9.1.65

Turn-on output fall time trssk) 10 |20 |30 |us |Rsrp=58kQ P_9.1.69

Turn-off output rise time tr(ssk) 10 (20 |30 |ps |Rsee=58kQ P_9.1.73

Turn-on Slew rate -(DV/Dt)ongssk) 0.7 |14 |21 |V/us |Rsre=58kQ P_9.1.77
5)

Turn-off Slew rate (DV/Dt)opesy  |0.7 |14 (2.1 |V/us |Rsre=58kQ P_9.1.81
5)

Turn-on time toN(open) 40 |80 |130 |ps |Rsre=200kQ(open) |P_9.1.54
3)

Turn-off time toFF(open) 55 110 [190 |ps |Rsre=200kQ(open) |P_9.1.58
4)

Turn-on delay time tbon(open) 10 |20 |40 |ps |Rswe=200kQ(open) |P_9.1.62

Datasheet 31 Rev. 1.0

2018-08-08



BTF3050E.J .
\ (Infineon
HEeELHhEREAX
e
&5 B IR (4)
T/=-40°C & +150°C, Vpp=3.0VZE 5.5V, Vexr=6V E 18V, FrEBEIBEITFiEM, BREATNSIE Gk

EFZEME)

Parameter Symbol Values Unit | Note or Number
Min. | Typ. | Max. Test Condition

Turn-off delay time tboFF(open) 25 |50 |100 |us |Rsre=200kQ(open) |P_9.1.66

Turn-on output fall time tr(open) 30 |60 |90 |us | Rsre=200kQ(open) |P_9.1.70

Turn-off output rise time tR(open) 30 |60 |90 |us |Rsge=200kQ(open) |P_9.1.74

Turn-on Slew rate -(DV/Dt)on(open) |0-25 |0.5 0.7 | V/us gst= 200kQ(open) |P_9.1.78

Turn-off Slew rate (DV/Dt)ogropen) |0-25 |0.5 0.7 | V/us §SRP: 200kQ(open) |P_9.1.82

1) REEFMIR, H RthJAnDS(ON)ITHEEH, (JEDEC2S2P)

2) REZEFEME, RIGIHERE

3) FHATEFEUR, 12 (o t)ITHE

4) RHTEFR, 12 (toorr - t) TR

5) RFITEMHE, HEREREI0%ES0%ZIE; IFE16TIRIE 12 M AHNIIRAHERFEN ~

9.2 RIPIhEE
BEIFE 21N “RIP ThEE” BN THRESHHE RN E ZEAEE.

ARE BRHIRFIIESTERLE IC TEEHE F T KIESF TR o BB AR L T IEE T
1EERL RIFPIGETEN TIELEEHIIRIETIRITHYo

6 S FRiP
T,=-40°C & +150°C, Vpp=3.0VE5.5V; Vexr=6VE 18V, FrEBEYEITFEHR, ERERANGIE
(BrIEBEIREA)

Parameter Symbol Values Unit | Note or Number

Thermal shut down V)

Thermal shut down T (s) 150  |175 |200 |°Cc |Y P_9.2.1

junction temperature

Thermal hysteresis AT s - 15 |- K Y P 923

Dynamic temperature limitation | AT ysw) - 70 |- K Y P 9.2.4

Over Voltage Protection /[ Clamping

Drain clamp voltage VouricLamp) 40 - - V. |Vw=0V;/=10 P_9.2.7
mA;
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T,=-40°C & +150°C, Vpp=3.0VE5.5V; Vexr=6VE 18V, FABHBEEMEINFiEf, ERBRANS|H
(PBrIEEHIREA)

Parameter Symbol Values Unit | Note or Number
Current limitation
Current limitation trigger level I umyTRIGGER 29 43 |58 |A Vin = 5V, P_9.2.10
Voo = 5V,
VEN:5V
Current limitation level I m) 10 - 20 |A Vin=5V; P_9.2.15
Vop= 5V,
VEN:5V

settled value

1) EFEIEFNR, HIgHHEE,
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T,=-40°C & +150°C, Vpp=3.0VES5.5V, Vesr=6VE 18V, Fﬁﬁ %Eiﬁjﬁﬂﬂzﬁiﬂl, l%‘}ﬁIEr']/m)G |H£|] (|3$
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Parameter Symbol Values Unit |Noteor Number

Min. |Typ. | Max. Test Condition
Feedback pin
STATUS pin voltage operation | Vgrarus -0.3 |- 55 |V
range
STATUS Pin voltage drop Fault |Vstatus(rauLt |- 05 (08 |V IstatusEauLn=1MA P_9.3.2
STATUS Pin reset current Istatus(resen) |5 - 7 mA |- P_9.3.3
STATUS Pin reset threshold Vstatusresery |09 |20 |25 |V - P_9.3.6
voltage
STATUS Pin leakage Istatusiss) 15 |6 MA | Vsratys< 5.5V P_9.34
current (85°C) T,=85°C

1)

STATUS Pin leakage Istatus(is0) 6 12 |pA | Vgrarus<5SV P_9.35
current (150°C) T,=150°C
Fault feedback reset time treseT 20 |- - us | Vstatus™> Vstatusreser | P-9-3.7
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T=-40°C & +150°C, Vpp=3.0VE 55V, Vey=6VE 18V, FIEBEIE T, BRERTBASIHE (G
ESHIER)
Parameter Symbol Values Unit | Note or Number
Min. | Typ. | Max. Test Condition
Supply
Nominal supply voltage Vooom) 30 |50 [55 |V |- P 9.4.1
Supply ON/OFF threshold voltage | Vppy) 13 |24 |30 |V Vin=>5.0V; Vear=13.5V; | P_9.4.2
Ven=5V;
Vin=5V;
Supply current, Iopion) - 13 |25 |mA |V = 5.0V P_9.4.5
continuous ON Rsrp = 0Q);
operation Ven= 5V,
lout(0)= loutinom)
Supply current, Iop_onvouT) - 0.7 |25 |[mA |Vour<-0.3V; P_9.4.9
inverse condition on OUT to GND, Voo =5.5V,
ON mode Ven=5V; Vin=
5V;
I =1 (vowm)
Supply current, Iop_orFvour) | - 200 |pA | Vour<-0.3V, P_9.4.10
inverse condition on OUT to GND, Vop=5.5V,
OFF mode Ven=5V; Vin=
ov;
I =1 (vowm)
Standby supply current Iopor) - 15 |6 BA - [Dvn=0v; P_9.4.11
Vop= 5.0V,
Rsre = 00Q;
Ven=0V;
T,=85°C
Standby supply current, Iop(oFF)_150 - 6 14 |pA |[Vw=0V; P_9.4.12
maximum at 150°C Vop=5.0V;
Rsre = 00Q);
Ven=0V; T,
=150°C
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T/=-40°C & +150°C, Vpp=3.0VE55V, Venr=6V E 18V, FAERBEMEXTFiEH, BREMBASIE ((f
ESHIRA)

Parameter Symbol Values Unit | Note or Number
Min. | Typ. | Max. Test Condition

INPUT

Input Voltage Vin 03 |- |55 |V |-

Low level input voltage Vinw 03 |- |08 |V |- P 9.4.14

High levelinput voltage Vingh) 20 |- (Voo |V |- P_9.4.15

Input voltage hysteresis Vinths) - 200 |- mvV |- P_9.4.16

Input pull down current Iy - - 160 |pA |2.7TV<Vin<5.5V P_9.4.17
-0.3V<Vpp<5.5V

Internal Input pull down resistor | Rinenp) 25 |50 |100 |kQ |- P_9.4.18

ENABLE

ENABLE Voltage VenaLe 03 |- |55 |V |-

Low level ENABLE voltage VenasLe) 03 |- |08 |V |- P_9.4.20

High level ENABLEvoltage VennLe(H) 20 |- Voo |V - P_9.4.21

ENABLE voltage hysteresis VennsLe(Hvs) - |200 |- mv |- P_9.4.22

ENABLE pull down current lenaBLE - - 160 |pA |2.7V<Vi<5.5V P_9.4.23
-0.3V < Vpp<5.5V

Internal ENABLE pull down resistor | RenasLe(cno) 25 |50 |100 [kQ |- P_9.4.24

ENABLE masking time tenaBLE(MASKING) |4 8 16 us |- P_9.4.25

SRP

SRP resistor range for adjustable | Rsgpnor) 5 - 70 |kQ |V P_9.4.26

operation

SRP resistor range for fast Rsgp(Exte) 0 |- |15 |ka |V P_9.4.27

operation

SRP resistor range for slow Rsge(exts) 160 - |- KQ | P_9.4.28

operation

1) BFREIESMR, HIgHEE,
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Rpsion) VS Vpp
120
100
TJ[C] - IL[A]
E ——-40C_4A
z 60
S —25C_4A
a
o 40 M — 85C_4A
1 50C_4A
20
0
3 3.5 4.5 5 5.5
Voo [V]
E 24 Rps(ou) vs. Voo @ TJ='40, 25, 85, 150°C, I|_=I|_(No|v|); Vin= VenasLe= 5V; Vop= 3.. 5.5V,’ Rsrp= 002
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Ippon) VS Rsgp
1.60
1.40
1.20 1\
< 1.00
£ e -40C - 5V
gz 080 —25C - 5V
o
8 0.60 150C - 5V
0.40
0.20
0.00
0 50 100 150 200
Rsge [kQ]
& 25 Iob(on) 5 R @ T,=-40, 25, 150°C, /.=l (nom); Vin= VenasLe= Vbp= 5V
Rpsion) VS T,
120
100 / [L[A] - Voo[V]
e \/pp=5V | I=4A
3 /7 —— Vop=3VI.:=8A
n:g 10 ’ —— Vpo=5V1=8A
20
0
-50 0 50 100 150
T, [C]
E26 RDS(ON) ‘—5 T, @ VDD=3V, 5V; Vin= VenaBLE= 5V; T,= '40, 25, 85, 150°C;
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27 IL(OFF) '—5 T, @ Vin= OV; VenasLe= Vop= 5V; T,= -40, -20, 0, 25, 50, 85, 105, 125, 150°C; Vear

=13.5V, 18V, 31V

ILiorF) [HA]

I (orF) VS Vear

45

40

35
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25

20

— -40

15

10

—

/4

L™
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20
Vear [V]

30

40

B 28

Datasheet

IL(OFF) '—5 Vear=0..40V @ T,= '40, 25, 85, 150°C; Vin= OV,' VenasLe= Vop= 5V
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1600 \
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T,[°C]

\ ‘\
400 \ \
\ \
200 —
0
1
I, [A]
&l 29 Exs 5 I @ Ty0=25°C, 150°C, Vear=13.5V; Vin= VenaeLe = Vo= J:Fﬂg; 1=l (nowm) /4, ILinom)[2,
I vomys 2% (nom)
160
140
H
120 ]
T ——
'__" 100
£ o —— EAR 10K cycles, 25C
EE ——=EAR 100k cycles, 25C
w0 EAR 10k cycles, 105C
40 EAR 100k cycles, 105C
20
0
4 4.5 5 5.5 6 6.5
I [A]
=] 30 EAR_10k,_100k—5 1L @ Ty0)=25°C, 105°C, Vgar= 13.5V; Vin= Vennsre = Voo= 5V; I =l (nowm), z*IL(NOM)
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120 T \
— 100 et \ i
E Mo |11 \ ===D5A - 105C
-—z- 30 S \ s 10A - 105C
W60 T S5A-25C
S ——10A - 25C
40 n a3
20
0
1.0E+0 10.0E+0 100.0E+0 1.0E+3 10.0E+3 100.0E+3 1.0E+6 10.0E+6 100.0E+6
Nr. of Cycles
E31 EAR'—a CyCleS @ TJ(0)=25°C, 105°C, Vear= 13.5"; Vin= VenaLe = Vbp= 5V,' L= IL(NOM), 2*IL(NOM)
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60
0 — t-40C
"o —— t:25C
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I_ln: 40 e 1 150C
"':‘ e 12-40C
+ 30 —— tr25C
w1 150C
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0 I I I 1
0 50 100 150 200
Rspe [kQ]
toons toorr VS Regp
70
—_— toon -40C
()]
= toon 25C
=
) toon 150C
a
-I-l'“ toorr-40C
=
g toorr 25C
et
toorr 150C
0 50 100 150 200
Rsrp [kQ]
E 32 tr, tr, toons toorr VS. Rsrei Vin= VenasLe= Vop= 5V; Vear= 13.5V; R =4.7Q; T, = -40, 25, 150°C
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> 0 e -(DV/Dt)on150C
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0 50 100 150 200
Rsre [kQ]
33 -(AV/At)on, (AV/At)orr VS. Rsrpj Vin= Venase = Voo= 5V; Vear= 13.5V; R.=4.7Q; T,= -40, 25, 150°C
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1.00 = toorr 150C
0.50
0.00
3 3.5 4 4.5 5 5.5
Vpp [V]
E 34 tF, tR, tpon, toorrVSs. Vpp=3..5.5V @ VBAT=13.5V; T,= -40, 25, 150°C; Rsrp = 5.8'(0; Vin = VEnnBLE
=5V; R=4.7Q;
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o —— t150C
+ — t2-40C
1.00 —— t325C
st 150C
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0.00
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Vear [V]
toons toorr VS Vear
4.00
3.50
—-""'"-'
3.00 ,’/;Z
— / e tpon -40C
3
—_— 2.50 toon 25C
[T
) toon 150C
-I-? 2.00
g toorr-40C
4_? 1.50 toore 25C
1.00 toorr 150C
0.50
0.00
3 8 13 18 23 28
VBAT [V]
E 35 tr, tr, toon, toorr VS. Vear=3..31V @ Vpp=5V; Vin= Venaee= Voo =5V; R.=4.7Q; Rsnp=5.8kn, ;:F%;
T,=-40, 25, 150°C
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0.00
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Vear [V]

El 36 BT (-(aV/at)ON, (AV/at) OFF s VBAT @ TJ - 40,35, 150°c; RL=4.70Q; RSRP=5.8kQ; VIN =

Vob = Venasre= 5V3 Vear= 3..31V
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1.50 = tpon
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1.00
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0.50

0.00
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T, [C]

E 37 te, tr, toon, toore VS. T,=-40; 25; 150°C @ Rsrp= 5.8kQ; Vin= VenasLe = Voo = 5V} Vear= 13.5V;
R=4.7Q

Datasheet 47 Rev. 1.0
2018-08-08



BTF3050EJ iT
HEeELHhEAX nrineon

SRR ER
2.50
2.00 -
— tr-40C
— — t:25C
m N
= 150 — t-85C
” = t:150C
*. — t3-40C
- —— t325C
1.00 ?
e tr 85C
e £ 150C
0.50
0.00
0 5 10 15 20
R, [Q]
toons toorr VS Ry
3.50
3.00
toon-40C
g / e tDON 25C
= 2.00 4 toon 85C
(=]
-|-ln — tDONlSOC
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=] 38 tF, tR, tnou, toorr VS. RL@ Rsrp= 5.8kQ; Vin= VenasLe= Vop= 5V; Vear= 13.5\,; T,= '40, 25, 150°C
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E 39 TJ(SD) VsS. VDD; Vin=VenasLe= 5V; Vop= 3V...5.5V; I.=10mA
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Datasheet

Vstatusin fault mode vs. Vpp=3V..5V@ T,= -40, 25, 150°C; Vin= Venaee= 5V; Vear= 13.5V;
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E 45 VDD(TH)VS. T,= '40, 25, 150°C; Vin=VenasLe= 5V; R.= 4.7Q,VBAT= 13.5V; RSRP=0Q
Ibb(on) VS Vp
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E 46 Iopiony VS. Vpp=3V...5.5V@ T,=-40, 25, 85, 150°C; Vin= VenaeLe = 5V; Rsre= 002, VBAT = 13.5V;
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E 48 Invs. Vin=-0.3V. .5.5"@ T,= '40, 25, 150°C; Voo = VenasLe= 5V;
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51 B FREE
AR XE— T BIL BTl 751 SCIT /A TI IE D) E
xR i LR FEAEE Y 5 | B R
Reference Value Purpose
Rstatus 4.7kQ Pulls-up the STATUS pin
Rsge kQ SRP resistor
Csre-ND <100pF maximum permitted parasitic capacitance at the SRP pin
Cvop 100nF Filter capacitor on supply pin
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