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Operating voltage range Vour 3..28V
Maximum battery voltage Veat(Lp) 40V
Operating supply voltage range Voo 3.0..55V
Maximum input voltage Vin 55V
Maximum On-State resistance at ;= 150°C, Voo=5V, Vin=5V | Rpgon) 250 mQ
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Nominal load current I (now) 2A
Minimum current limitation lmy 5A
Minimum current limitation trigger level I umyTriGeER 12A
Maximum OFF state load current at T,< 85°C I oFF) 1pA
Maximum stand-by supply current at T,=25°C Iooorm) 6 LA
Type Package Marking
BTF3125EJ PG-TDSO-8-31 F3125EJ
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Supply |4 Qver Cver-
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* Protection Protection A
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Unit '
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| , Short circuit
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ESD adjustment}— Current
SRP[] Protection Unit limitation
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4 LY ———~~—~ 11 5
E 2 SIMECE
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
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 I/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.
Datasheet 6 Rev. 1.0
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4.1 HNH R ARKTEE

&2 @I RATEEY
T,=-40°C & +150°C; FiB BBEMEX Ty, [ERBERANSIH (FRIEZEME)
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 412
Battery voltage for short circuit Veariso) | = - 31 |V Y[=0o0r5m P_4.1.3
protection Rsc = 30 mQ+ Rcable

Reabe=1* 16 mQ/m

Lsc=5uH+ Ly

Leape=1* 1 pH/m Vpp=5V;

Vin=5V, VennsLe=5V
Battery voltage for load dump Veatioy |- - 40 |V JR=20,R=10Q,t,= |P_4.1.4
protection 400 ms,
(Veatipy= Va+ Vs with Va=13.5V) suppressed pulse

Control pins voltages

Input Voltage Vin -0.3 |- 55 |V - P_4.1.8
SRP pin Voltage Vsre 03 |- |55 |V Vsrp=Vpp P_4.1.9
STATUS pin Voltage Vsrarus |03 |- |55 |V P_4.1.10
ENABLE pin Voltage Venagte |03 |- |55 |V P 4111
Power Stage
Load current II] - |- Imy T,<150°C P_4.1.12
Power Dissipation Pror - - 1.00 |W DC operation,Ta= P_4.1.45
85°C,T,<150°C
Energies
Unclamped single inductive energy| E,¢ - - 42 1mJ )= nom Vear P_4.1.14
single pulse =13.5V Ty =
150°C
Unclamped repetitive inductive | Exg(104 - - 45 mJ |10 = nom) Viar P_4.1.24
energy pulse with 10k cycles =13.5V Ty =
85°C
Datasheet 8 Rev. 1.0
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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  |Epguoon) | - 42 mJ )= nom) Vear P_4.1.29
energy pulse with 100k cycles =135V Ty =
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) REZLEFMR, RIZITHEE.
2) 1R#E1S07637-1, 1E DUT RIEZEIFEMIENR TIZE Vearw)
R Fa E SR Mt Bk o & A 23 RN ER R
taARYE 1S0 7637-1. -2 YT ERMERKHR (Bks5) BIBKOHIFLELAT(E],

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

9 Rev. 1.0
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Parameter Symbol Values Unit | Note or Number
Supply Voltage Range for Vob(noR) 30 (50 |55 |V P_4.2.1
Nominal Operation
Supply current continuous ON | Ipp o) - 13 |25 |mA |Supplycurrent P_4.2.2
operation continuous ON
operation is specified
for Rsre=0. It is lower
(0.7mA typ) for
RSRp:5.8k
1)
Standby supply current Ion(oFs) - 15 |6 T,=25°C P_4.2.38
(ambient) Y
Maximum standby supply current|lpporr) 150 | = 6 14 T,=150°C P_4.2.9
(hot)
Battery Voltage Range for Veatinor) 6 135 |18 (v |V 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_4.2.13
SRP pin resistor for slow Rsrp(exts) >160 |- - kQ |Pincanbeleftopen |P_4.2.14
operation b
DIAGNOSIS
STATUS Pin voltage operation | Vsratus -0.3 |- 55 |V normal and P_4.2.15
range reset mode
1)
STATUS Pin Leakage current  |lsrarys - 15 (12 |pA  |Vstarys=5SV P_4.2.17
1)
STATUS Pin voltage drop Fault | Vstatus(rauL 05 (08 |V IstatusFauLTy=1MA P_4.2.18
STATUS Current Reset Istatus(resem) |5 - mA P_4.2.19

1) BREIEFNE, HIRIHEE,

SLRE

o

Datasheet
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pr N U E A EARIEIEDEC JESD51 #7/ EE LAY,
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&4 T,=-40°C & +150°CVpp=3.0V E 5.5 VVear =6 V E 18 VFAE BB EMEN T, IEMEBR
AN BRIESEHE)
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition

Junction to Case Rinsc - 5 - Kw |Y? P 431
Junction to Ambient (2s2p) Rininesp) |- 38 - kw3 P_4.3.7
Junction to Ambient Rinaasop) |- 49 - Kw |V P_4.3.12
(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 & H

S— p p— - -- =

Bt ==
==
] —
| ] | |
JEDEC 1s0p / 600mm? JEDEC 1s0p / footprint & Detail: Solder Pads Vias
JEDEC 2s2p

= 6 PCBfrfa, TRHLE

Rev. 1.0
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4.3.2 BR AR

Zth-ja for BTF3125EJ
LTI
100 ¢ —
- —
/ e
10 E /{ /
14
A
N —— JEDEC1s0p / 600mm?
—— JEDEC1s0p / 300mm?
0.1 e JEDEC150p / footprint | |
E JEDEC2s2p
0.01 -
0.0000001 0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000
time [sec]
7 ﬁﬁ!ﬁﬁ%&iﬂﬁﬂﬁ Zinin= f(t,), 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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= m—ARsE
Zth-JC=f(tp) @ Ta=85°C BTF 3125
10
__——/
1 ————
s | / —-
X, L —) =05
% : i i ' ' D=03
ﬁ ——D=02
— ) = 0.05
01 ——D=002
——D =001
— ) = 0.00
0,01 . e s S S
0,000001 0,00001 0,0001 0,001 0,01 0,1 1 10
tp [sec]
= 8 Zinpo S =g e PSS
BTF3125E1
140
120 \\
 FH \\
g " NEEEREE
N% o [N
40 [
20
0
0 100 200 300 400 500 600 700
PCB 1sp0Areain mm?
= 9 PCB 1sp0 - Ruja 5 /2 A1 X35

14 Rev. 1.0
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ThR %K

5 ThELE

5.1 i SE B

SEFEEBURTHEBRENERT,. B 10 257 HES@EE RS o0 fEEMBENKNIE. £ 20
T ERN“RFABRE—EHWR T RIRENTH.

300
270
240

210 Vpp=5V

180

Rops(on) [mQ]

150
120
90

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

Tj[°Cl

10 %ﬁ%ﬁﬂﬁ% Rosion) = f(TJ), Voo= 5V EE 3V, V= _I%:l_

Yv= a8, THEDMOS UERAREFE.
NT LM EEBBRson B EFFRRE, FE 5V IR,

5.2 fERES | BIR9ThAEHRE A

HAFERNG HITIHRET, YR FERERTFEEER,

LEEE BN ZEEETAY, DMOS XF (FiLHA IN BPRSIfE) , SIHFELTFiEEEN. EARE
i3 OUT RV 005 | VIR BB R R AT BE{o

LR E:, KRSSIHRARR, HESHREL

UERES | IR BB E BTN, EEXNEKNEMNEXEZ G, 234258 bMos BN
L EBINEE - teveicmmscine” (SR36TEIR “BA (B 7)o

ARG, IRIBEINSIBIAIRZS, DMOSHTHIXF, &5 16T18958 5.3 A& 11 “VOUT 5 VENABLE
FMVINBIX R, RESIHBERTHE, BRI E3sTRS,
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5.3 NG| HIBThaE R

MNSIHIZEEH AN W ENS5.2 PR ERYIERNS HEERFERES I BN EIZES B,
YR IN BRI EZIEM, U DMOS X,

MR INEFZES, N DMOS Si&,

B4, EEILUEIZESMPWME SR, 7T 20kHz SAZE T, G ELEILITE 10% F) 90% 2 (8%,

5.4 AR EmE N
12 SR T FFXAM S TR BEL A,

ENAELE
‘u"Ema_Eﬂ-l}T: —————————————————————————————
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Vin
Vo i
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10% 1
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10000
1000 \\
jE: 100 \ T,=150°C
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) \\
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0.5 1 2 4
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15 Hpx PR B
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|
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|
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|
§| I ﬂ,

0 1.5k Sk 5.8k 58k Tk 160k R zra[0]
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16 FFREYIE 5 SRP 5| Bl L EFARY Rere EERH{ELZ BIRYEARY B LR 52

AW XEAEIA TR REHBBE, Vo> Voouon) o XRSEAHERITIRETEL
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TICSRPEIRIECE AN, EBIRE NSRRI (FTFFSRPEIMD) o

FERAERFMGHAE, NRERE=-5, WERNHFSERSEBRERNHSEREE (SLE
9.4) . WIRfERE=XARMNMEE, NSEBREERFAH THERREREL, ERRERRE
1@ (5 3571 ERIR 8 “EB RIS MEMBMNY) -

XAV B BRI I9-vomo

5.8 S
ME30T1IHR 9.1 “ThFR LB S,

Datasheet 20 Rev. 1.0
2018-08-08



BTF3125EJ) i?
T g RIE S nrineon
R#PThEE

6 RIFIHEE

RERMMANRIPIIEE. SEHRRRIPIIRE ST LE ICTEEURFMATRMIER M4 TR, BIEERK
IRBHTEETEEE. RIPIEAZN T ESLESRREMEITH. SRERSS B LRRERE

SHETo

6.1 i ) et s SHAL

BTF3125EJACE 7 BRI EBEE, I RIREBEVsRIFE—E KT Vour ) o I BEHILEE FHMER
FIREZ £ EBBIHFED B REITEREE AiFmE R LR,

ItIheEtB B F VAL, FIESRE1TANHIHEA TRE SIS,
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ZRM BT ERREFRBFIHITRIP, HLERASHN/HFRLMNFHMESBCI R, MNRBE4L
FIERE, ME#HITZREFRF, BD IN=high EEENABLE=high,
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FIRIEETE HITFET+ RYR IR FEREPF LAY,

KU U RRAOBIRTR. BIF3125EJEBRERIIA. MRWASIEMNASET, LERERIRE
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MREMELD R, WEESRREN, RESIMFERE TRIZEV statusrauLne
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shutdown shutdown
IN Auto-restart Auto-restart Return to normal conditions
Vingwy ? S B e
0 =
T, Power, | t
'DMOS ‘
Tisn 1 """"""""""
|
I I |-
I I 't
Vsrarus A | |
VSTATUS(NORMAL] -idh, ‘l- -------------------------------------------------------- —I————— i
¥t i ] ] Pt I T O e
STATUS(FAULT) |‘ ] 1 e
lstaTUS | | | | t
T||||||| .........................
|STATUS(FAULT) p===mmmm=== - T E—— SE—TE—— A oy
0 A L /7 A t
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 FRRRIP XTI R
AR 29 T EAFHTERE, BT E)RIBETEL LR ZERTSLERET I R R T, T4

6.3 B RPRHRERR 1T

BTF3125EJiR AR REXI ARSI, SEMLLERER, ARAFAZEREERS TERRGIKE. EAE
EE/)ILFE%IM_L/L(UM); EHEIEJ E’Jﬁﬂii/ﬁ‘zuh LIM TRIGGER%E&O

R E RH B /E BN BB AR R KT Lumrriceer » PIEBEBRIRFIGHIEUE, S ERESIAREE

I Mo

lumriceer REXEBBIFITH, BERE—XRHBEWER, HIHE(L

PAfS, BTF3125EJRMANIEENEHERBRERES M. EE SR, BEIAE AXERE T 60
R IE X o

HTEMEBMIFSE, MOSFETIERERERIREAT v ) U TEBXRSE. NRKEERNAEE,
BRI ASARPR B9/ L » ltﬁﬂké&ﬁl‘ibﬁ*"‘ﬁio RES R X MTRYBYERAIZE LEURF IR A&

BE (Il umrce BIFHFYE, = %M, KESSIHMFBE—NLRES (Vstarus = Vstarusresen ) FHIF
£ F /D treser BYE] #EEHU)\%'H*D«Z‘ D‘THETLEFEEEE:FJKU (Vin= Viny ) o

ILumyTrIGGER EE,:'Z#}%'IJ_:E‘@EJ Lll_l‘_lxﬁﬁ :1EEEEE|Z;EEﬁL o 7‘lﬁJL, % 6.4 E LX&‘T%E1TL$1¢E’9*EE550
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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

Vear/Zs

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
l Absolute over temperature shutdown l load conditions
w A |
(.
Vingw) | T A b
| =
I A | | t

L R e e e i -
Vil |L -------- J (._
| | L gp st o
L) | | .
Tis0) - -
T, "
Vsarus y :

Vst ATUS(NORMAL)

VsTATUS(FAULT)

—Le ") >
i t
Tﬂ"‘gj e P Fstarusis tatchedts=e k
e again (fault still
bwggm-‘s T p%esen 0 Reset of latched STATUS and lumrcem level
15al

STATUS is reset
IuumyTricer 1S NOT reset

3

E] 19 KR BI HIT ARG
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NSRS WE, X IheeEi ' E I,

forasllﬁlul-rjnstm?elp lN pln
Resetof
Pull-up to V, x2)
Latched STATUSY Pto Yoo
Resetof Pull-up to V, low
I M)TRIGGERlevelg) P o Yoo

1)Does notreset /Lmriccer level if IN pin is high

2)Regardless of IN pin state, latched status is reset by STATUS pull-up fora minimumtime treser

3)plso reset latched STATUS

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

R BUMERATRNBEAAE FRRNRE, BT T IR R FAEE
HABH,
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£ TE N BTERAEEN

9.1 IhERLR
SN EISTH IR ET THRSIERNEZIEMAEE,

+&5 S ThEE
T/=-40°C & +150°C, Vpo=3.0VES5.5V, Venr=6V E 18V, FAEBEYEFiEH, BEREMTNASIE (F
ESEIHE)

Parameter Symbol Values Unit | Note or Number
Min. | Typ.| Max. Test Condition
Power Stage - Static Characteristics
On-State resistance Rosion) - 110 |- mQ |1 =1 (yomy P_9.1.1
Vop= 5V,
T,= 250(:,
On-State resistance Rpsion) - 215 250 |mQ |/ =1 womy P_9.1.6
Vop= 5V,
T,= 150°C
Nominal load current I (nowm) - 2 - A UT,<150°C; P_9.1.31
Vop=5 V,
OFF state load current, Output I (oFF)s - - 1 pA |2 P_9.1.36
leakage current Vear=13.5V,
Vn=0V,;
Voo=5 V,
T, =<
85°C
OFF state load current, Output !\ (oFF150 - 05 |2 MA | Vear=18V; P_9.1.41
leakage current Vn=0YV;
Vob=5 V,
T,= 150°C
Reverse Diode
Reverse diode forward voltage -Vos - 08 |15 |V In=-1, (nomy P_9.1.50
Vn=0V

Power Stage - Dynamic characteristics - switching time adjustment Vgar = 13.5V, V5p = 5 V; resistive load:
R.= 100; Csrp-gnp < 100 pF;
see also Figure 12 “Definition of Power Output Timing for Resistive Load” on page 16

Turn-on time ton() 0.45 135 |28 |pus |Rsre=0Q P_9.1.51
3)

Turn-off time torF(0) 08 |2 4 US| Rsre=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
ESBME)
Parameter Symbol Values Unit | Note or Number
Turn-on delay time tbon(o) 0.15 |0.35 |0.8 |us |Rse=0Q P_9.1.59
Turn-off delay time toorr(o) 05 |1 2 US | Rsrp=0Q P_9.1.63
Turn-on output fall time tro) 03 |1 2 Us | Rsre=0Q P_9.1.67
Turn-off output rise time tr(o) 03 |1 2 Us | Rsre=00Q P_9.1.71
Turn-on Slew rate ¥ -(DV/Dt)on) 15 |27 |45 |V/us |Rsrp=00Q 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 |Rse=5.8kQ P_9.1.52
3)
Turn-off time torrske) 2 4 6 Ms | Rsre=5.8kQ P_9.1.56
4)
Turn-on delay time toon(ske) 0.3 |0.75 |15 |us |Rsep=5.8kQ P_9.1.60
Turn-off delay time toorr(ske) 1 |2 Us  |Rsre=5.8kQ P_9.1.64
Turn-on output fall time tr(skg) 1 2 pS | Rsre=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)opeskey |7 13 (21 |V/ps |Rsee=5.8kQ P_9.1.80
5)
Turn-on time ton(ssk) 13 |26 |40 |ps |Rsre=58kQ P_9.1.53
3)
Turn-off time torrssk) 23 |35 |70 |ps |Rsre=58kQ P_9.1.57
4)
Turn-on delay time tbon(ssk) 3 (6 |10 |us |Rsee=58kQ P_9.1.61
Turn-off delay time tboFF(ssk) 15 |35 |ps |Rsee=58kQ P_9.1.65
Turn-on output fall time tr(ssk) 10 |20 |30 |us |Rsre=58kQ P_9.1.69
Turn-off output rise time tr(ssk) 10 |20 |30 us | Rsre=58kQ P_9.1.73
Turn-on Slew rate -(DV/Dt)onssk) 0.7 |14 |21 |V/us |Rsre=58kQ P_9.1.77
5)
Turn-off Slew rate (DV/Dt)opesgy |07 |14 (2.1 |V/us |Rsre=58KkQ 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 |us |Rske=200kQ(open) |P_9.1.62
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T=-40°C E +150°C, Vop=3.0VES5.5V, Vear=6V E 18V, FIEBEIIEXFiEM, BRERRANSIH Bk
ESBME)
Parameter Symbol Values Unit | Note or Number
Turn-off delay time tboFF(open) 25 |50 |100 |us | Rsre=200kQ(open) |P_9.1.66
Turn-on output fall time topen) 30 [60 |90 |Ps | Rsre=200kQ(open) [P_9.1.70
Turn-off output rise time tr(open) 30 (60 |90 USs | Rsre=200kQ(open) |P_9.1.74
Turn-on Slew rate -(DV/Dt)on(open) |0-25 |0.5 0.7 |V/us |Rsre=200kQ(0pen) |P_9.1.78
5)
Turn-off Slew rate (DV/Dt)ogropen) |0-25 |0.5 |0.7  |V/us |Rsre=200kQ(0pen) |P_9.1.82
5)

1) REZEFMR, B Ruafl RosonitHE1SH. (JEDEC2S2P)

2) REIEMME, RIRITIEE.
3) RHITEFML, E(tDON+tF)-I‘+%:
4) R#ITEFMR, % (tDOFF+tR)i-I_§

5) FRBITEFIRE, HEMNEEI0%ES0%ZIE; WE16TIRIE 12« A FHNIIRAHNFEENX”

9.2 RIFZHRE

BSHBE 21N “RIPTIEE” BN 7SR E S FAER.

AR BRHIRIFIIFESTERILE IC TEEHEFMPTBKIES 1 TR K. ARG AU ML T IEET
1EEEL RIPIGETE N TIELEEHIERIETIRITHYo

re6 BSFYE: ®F

T,=-40°C & +150°C, Vpp=3.0VE5.5V; Vewr=6VE 18V, FTEBEIMEINFEM, ERBRANGIH
(FRIESHIHER)

Parameter Symbol Values Unit | Note or Number

Thermal shut down V)

Thermal shut down T ysp) 150 175 |200 |°Cc |V P_9.2.1

junction temperature

Thermal hysteresis AT s - 15 |- K |Y P 9.2.3

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

Over Voltage Protection /[ Clamping

Drain clamp voltage Vour(cLame) 40 - - V. |[Vn=0V;/=4mA; |P_9.2.7
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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 | (LIMTRIGGER 12 17 |24 |A Vin= 5V, P_9.2.8
Voo :5V,
VEN:5V
Current limitation level I m) 5 - 100 |A Vin=5V; P_9.2.13
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$
ESHIER)

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

l) éé QEFIJ\IJ.LK’ EE‘LR‘L"’?EA-EO
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&8 RS HEBMEmA
T=-40°C & +150°C, Vpp=3.0VE 55V, Vey=6VE 18V, FIEBEIE FiEH, 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_9.4.3
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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10 R ARER

10.1 IhELE
Rpsion) VS Vpp
300
. T,[C] - IL[A]
o] 200
IE_.-. 150 -40C-2A
= — ——25C2A
wy
(=1
e 1 50C-2A
50
0
3 3.5 i 4.5 5 5.5
Vpp [V]
= 24 Rps(ou) Vs. VDD@ TJ=-40, 25, 150°C, I|_=l|_(Now|); Vin= VenneLe= 5V; Voo= 3. .5.5‘/,’ Rsrp= 002
Ippon) VS Rsgrp
1.60
1.40
1.20 ‘
E' 1.00 \
= ——_40C - 5V
g 080 ——25C-5V
=3
_g 0.60 150C - 5V
0.40
0.20
0.00
0 50 100 150 200
Rsre [kQ]
&E25 Ibp(on) 5 Rsrr @ T,=-40, 25, 150°C, /.=l (nom); Vin= VennsLe= Vo= 5V
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Rpsion) VS T,
350
300
IL[A]-V
__ 250 » 1 L[A] - Voo[V]
£ 200 7/ / — Vop=3V I:=4A
z —— Vpp=5V I=4A
9 150 /,/ == oo=5V I
xn 100 / e \/pp=3V [1=2A
e \[pp=5V [1=2A
50
0
-50 0 50 100 150
T,[C]
El26 Rosion) 5 T3 @ Voo=5V; Vin = Venaere = 5V; T,= -40, 25, 85, 150°C;
3.5

N
wu w
\‘

§. 2 / Vaar [V]
= / —13V5
515 ~
= / =18V
0
-50 0 50 100 150
T,I[C]
=] 27 IL(OFF) '—5 T, @ Vin= OV; VenaeLe= Vop= 5V; T,= '40, '20, 0, 25, 50, 85, 105, 125, 150°C; Vear
=13.5V, 18V, 31V
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I (orF) VS Var

_ 25 /‘ -

320 //l .
T s ///// -

. _— é% —150

-5
0 5 10 15 20 25 30 35 40
VBAT [V]
E 28 IL(oFF) —5 Vear=0..40V @ T,= -40, 25, 85, 150°C; Vin= OV,’ Venage= Vop= 5V
Epsvs I
6000
5000 \\
4000
: \
é 3000
2 \ —25C
[FV]
2000 150C
1000 \
""“____-___
0 =—
0.5 1 1.5 2 2.5 3 3.5 4
I [A]
& 29 Ers 5 1L @ T1(0=25°C, 150°C, Vear=13.5V; Vin= VenaeLe = Voo= ﬁﬂg; 1=l (nom) [4, I.(nom)/2,
I inomys 2* T (nom)
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S0 ‘
80
70 >\
ﬂ
£ 50 ——— EAR 10K cycles, 25C
e
o 40 ——EAR 100k cycles, 25C
[11] 30 |
EAR 10k cycles, 105C
20
=—FEAR 100k cycles, 105C
10
0
2 2.5 3 3.5 4
I [A]
& 30 EAR_IOk,_100k5 IL @ Ty0=25°C, 105°C, Vear= 13.5V; Vin= Venasre = Voo= 5V; I =l (nom)s 2* I inom)
Enr VS Cycles
100
90
%0 __-—-_-_\
70 \\ =—5A - 105C
TE’ 60 ——10A - 105C
— 50
s SA - 25C
g 40 \
i \"\ = 10A - 25C
30 e ——— Ty i ]
\
10
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= VenagLe = Vbp= 5V,' L= IL(NOM), 2*IL(N0M)
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te, tr VS Repp
70.00
60.00
50.00
") — tr-40C
~ —— t:150C
o 30.00
- — t-40C
20.00 13 25C
=== £ 150C
10.00
0.00 i i i i
0 50 100 150 200
Rsre [kQ2]
toons toorr VS Rsge
60.00
50.00
— toon -40C
172 ]
= 40.00 toon 25C
[T
o toon 150C
2 30.00
'l':,‘ toorr-40C
o
toorr 25C
& 20.00 DOFF
toorr 150C
10.00
0.00
0 50 100 150 200
Rsre [kQ]
E 32 tr, tr, toons toorr VS. Rsrps Vin= Venase= Vop= 5V; Vear= 13.5V; R,.=10Q; T,=-40, 25, 150°C
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-(DV/Dt)qy, (DV/Dt) o VS Regp
35.00
E 30.00
>
E 25.00 e -(DV/Dt)on-40C
g 20.00 -(DV/Dt)on25C
By . -(DV/Dt)on150C
a 15.00
- — (DV/Dt)or-40C
_© 1000 — (DV/Dt)osr25C
)
a — (DV/Dt)orr 150C
=  5.00
=)
! 0.00 | ! e ———
50 100 150 200

=] 33

Datasheet

'(AV/At)ON, (AV/At)OFFVS. RSRP; V|N= VENABLE = VDD= 5V,' VBAT= 13.5\,; RL=IOQ; TJ= '40, 25, 150°C
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te, trvs Vpp
6.00
5.00
4.00 = t+-40C
g — t25¢C
& 3.00 tr150C
o tz-40C
2.00 tr 25C
= {5 150C
1.00
0.00
3 3.5 4 4.5 5 5.5
Vpp [V]
toon, toorr VS Vpp
4.00
3.50
i) 3.00 . toon-40C
=
- 2.50 toon 25C
g toon 150C
et 2.00 — e —
E %y — tDOFF'40C
[=]
+« 150 toorr 25C
e tporr 150C
1.00
0.50
0.00
3 3.5 4 4.5 5 5.5
Vpp [V]
=] 34 tF, tR, tDON, toorrVSs. Vpp=3..5.5V @ VBAT=13.5V; T,= '40, 25, 150°C; Rsgrp = 5.8kQ; Vin = VenaeLE
=5V; R.=10Q;
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te, trvs Viar
3.50
3.00
250 —\
7 s — v
=2
= 2.00 te 25C
= 2
-~ e £ 150C
o — o
— {5 25C
1.00 et 150C
0.50
0.00
3 8 1 18 23 28
vB#\T [v]
toons toorr VS Vear
4,00
3,50
——"""""—-
3.00 ffﬂgﬁ
E 250 VA tDON '40C
re / e tpon 25C
8 200
+ w1y 150C
=
g 1.50 e tporr-40C
g
1.00 e Tporr 25C
toorr 150C
0.50
0.00
3 8 13 18 23 28
VBAT [V]
E 35 te, tr, toon, toorr VS. Vear=3..31V @ Vpp=5V; Vin= Venaee= Voo = 5V; R.=10Q; RSRp=5.8kQ, ;:F%;
T,=-40, 25,150°C
Datasheet 44 Rev. 1.0

2018-08-08



BTF3125EJ —
e (Infineon

FiERRER
40.00
)
E 35.00
i 30.00
it
=== _(DV/Dt)on-40C
9 2500 on
= —— -(DV/Dt)on25C
E‘. 20.00
b ' === _(DV/Dt)on150C
<)
g 15.00 = (DV/Dt)orr-40C
--=...._ // = (DV/Dt)os25C
10.00 /
) === (DV/Dt)orr 150C
L}
5.00
0.00
3 8 13 18 23 28
VBAT [V]
36 FELZE (-(AV/At)on, (AV/At)orr VS. Vear @ T, =-40, 25, 150°C; R.=10Q; Rsre= 5.8kQ; Vin = Voo
= VenagLe= 5V; Vear=3..31V
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te, tgvs T,
4,00
3.50
3.00
— 2.50
3
Rl 2.00 e ———— m—| tR
o
=) — tF
L= 150
1.00
0.50
0.00
-50 0 50 100 150
T, [C]
toons toorr VS T,
2.50
2.00 —
E
— 1,50
e tDOFF
2
it == toon
= 1.00
(=]
a
ey
0.50
0.00
-50 0 50 100 150
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 =10Q
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MRS R
te, tgvs R,
3.00
2.50 N
— tF '40(:
? ' L]
= tr 85C
""“ 1.50 e tr-40C
- e t225C
1.00 s ¢ 85C
ety 150C
0.50
0.00
0 10 20 30 40 50
R, [Q]
toons toorr VS R,
3.50
3.00
e tpon-40C
g 230 | V . . e tpon25C
w200 - | | - | toon 85C
(o]
o = tpon150C
S 1.50
o s {p0rr-40C
-
1.00 . . . . . toorr 25C
_— — g oo 85C
0.50 [ .
== toorr 150C
0.00
0 10 20 30 40 50
R_[Q]
=] 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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Tysp) VS Vpp
178
177.5 /1
177 /
— 176.5 ~
A /
a 176 s
L2
1755 /
. /
175 7
//
174.5 /
174
3 3.5 4 4.5 5 5.5
Voo [V]
E 39 TJ(SD) VsS. VDD; Vin=VenasLe= 5V; Vop= 3V...5.5V; I.=10mA
Vourt(camp) VS T,
44.81
44.80 -~
44.80 \
S 479 \
o 44.79 N
= \
< 44.78
|- \
= 44.78
o N
O 44.77
> \
44,77 \
44.76 ~
44.76
-50 0 50 100 150
T,[C]
& 40 Vout(ctamp) VS. Ts3 Vin= OV;Venase= Vopo= 5V; ;= 4mA
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I (umyTrIGGER VS VDD
25
20
< ]
E 15
<) —-40
E 25
E 10
-
D —150
0]
3 3.5 4 4.5 5 5.5
Vpp [V]
| 41 IL(LIM)TRIGGER peak vs. Vpp=3. ...5.5‘,@ T,= '40, 25, 85, 15°°C; Viv=PWM 5V in SOA; VenasLe= 5V;
VBAT= 13.5\’; R|_= 10Q
Iuim) VS Vbp
9
8
7 e —————
e —— T.[C]
=6 =
< e
E ——40
54
- 3 25
2 — 150
1
0
3 3.5 4 4.5 5 5.5
Vo [V]
E 42 Iyumy vs. Vpp=3V. ..... V@ T,=-40,25, 150°C; VenasLe=Vin= 5V; Vgar= 13.5V
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Istatus VS Vip
7.00
6.00 //
5.00 /
g 4.00 /
2 / e 15,0
—
g 500 /’ —25
2.00 /r e -40)
1.00 E—'/
0.00 F—e———
3.00 3.50 4.00 4.50 5.00 5.50
Vpp [V]
E 43 Istatus VS. Vpp=3V. .5.5V@ T,=-40, 25, 150°C; VenasLe= Vin= 5V; Vear= 13.5V;
Vstatusiraurt) VS Voo
0.8
0.7
=, 0.6
P = C
=05 [cl
=
é 0.4 e )0
2]
203 e 25
=
m 012 L]
= 150
0.1
0
3 3.5 4 4.5 5
Vo [V]
E 44 Vs‘rA'rusin fault mode vs. Voo =3V.. 5V@ T,= '40, 25, 150°C; Vin= VenaBLe= 5V; Vear= 13.5\’;
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Vopirwy VS T,

\

Vop(th) [V]

= Rising
1 = Falling
0.5
0
-50 0 50 100 150
T, [°C]
E45 VDD(TH)VS. T,= '40, 25, 150°C; Vin=VenasLe= 5V; R.= IOQ; Vear= 13.5\,; Rsrp=0Q
Ibb(on) VS Vo
1.6
14
1.2
-E 1.0 T,[°c]
— —-40
= 08
[=]
8 06 ——85
0.4 150
0.2
0.0
3 3.5 4 4.5 5 5.5
VDD [v]
E 46 Iopiony VS. Vpp=3V...5.5V@ T,=-40, 25, 85, 150°C; Vin= VenagLe = 5V; Rsrp= 0Q; Vear= 13.5V;
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5 //
T ”
—_ / e \pp=3V
E‘ 3 — _
S / Voo=4V
_g 2 ! / T Vo
1 / "
0 -
-50 0 50 100 150
T, [C]
&l 47 Ioo(orr) VS. T; @ Vop= 3, 4, 5V; Vin= Venpse= 0V}
IlN VS VlN
140.0
120.0
100.0
< 80.0
i —-40
N
40.0 —150
20.0
0.0
0 1 2 3 4 5 6
VIN [V]
E 48 Invs. Vin=-0.3V. .5.5"@ T,= '40, 25, 150°C; Voo = VenasLe= 5V;
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Vinw), Vi) VS T,

-30 0 50 100 150
T, [°C]

=l 49 Vinw, Vi VS. Ty @ Voo = 5V; Vennaie= 5V 1= 1.4 MA; Rsee= 0Q; Vin= V. . 5.5V; Vear= 13.5V;

Venw), Vennmy) VS T,

1.8

1.7

=
=

= Venn) (V]

Ven [v]

=
w

Venwy, Venny [V]
l

-50 0 50 100 150
T, [°C]

E 50 VEN(L), VEN(H) VS. TJ @ VDD= SV; VBAT= 13.5\’; IL= 1.4mA; RSRP= on; VEN= OV. ..... 5.5"; VBAT= 13.5‘,;
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Voltage Regulator

Cvo
Eno.ﬁrtfu\ler i % \:':: l
?) —_— e =
(2w { I‘_}
s L =
- \—}—I &ND
ok o] L——*F—?W
|
S 1
E]51 & L hz FREE
ERE XKE— B BRI BTl FETE L/ H TI IF D) Ao
9 LR FAEEIRY 5 | B &R
Reference Value Purpose
Rstatus 4.7kQ Pulls-up the STATUS pin
Rsge kQ SRP resistor
Csrp-6ND < 100pF maximum permitted parasitic capacitance at the SRP pin
Cuop 100nF Filter capacitor on supply pin
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BT &R PRF XEE, HAFRIERPCBHER. TRV, BTF3125E%H BIRAVE
TEHALZEMS R, Fit, BiHEANEREENEIERESSEE (BRI EtsIZEnmE
/o BERNHREEFIAR[MNMAE, HEZEEDSRGNESIH, LUBRERIEXISRPSIR
BYTHAEE = 4 R0,

AT BREMSRPIIAE (FISIFFXETE) , SRPSIBIZEIEHS ( Cser-ono) FIRA BB MHIVNF 100pF. &
BRSNS EIX—=, RANEEZEFERR.

BINTEILL SRP 5T, BiiEtmRARBE 200 kOhm,
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