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Parameter Symbol Values
Minimum operating voltage Vs(op) 3V
Minimum operating voltage (cranking) Vsuv) 2.7V
Maximum operating voltage Vs 28V
Minimum overvoltage protection (7,2 25°C) Vbs(cLamp)_25 35V
Maximum current in sleep mode (7,< 85°C) Ivs(sLEeP)_85 0.5pA
Maximum operative current leND(acTIVE) 4.5 mA
Typical ON-state resistance (7,=25°C) Rbs(on)_25 50 mQ
Maximum ON-state resistance (T,=150°C) Rbs(on)_150 100 mQ
Nominal load current (Tx=85°C) I nowm) 3A
Typical current sense ratio at /. = Inom) Kiis 2030
Adjustable overcurrent limitation Iuim 0.79A-8.86 A
SUHE

o LEBITA B RIRRAE

o EHTAMXABR T TR

o FEERE AN KT 2K B BB IR

RiFTHEE

o HEFIEFIMAED R FRIPMSSERERF

o BT AR BR !
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25| i E
2 SIECE
2.1 5|9 EC
GND[ [ |1 @ 14 T Jout
IN T2 ‘BT Jout
DEN [T I3 ‘12T Jour
IS T_||4 VS 11 Jnec
ne. 1|5 ‘10T JRES
‘ exposed pad
nc [T 1l6 tonear® o[ TT 1 Res
ocr[L = 8T _JRES
E 4 SIHECE
2.2 5| BIE X FIThEE
x1 SIBIEX
Pin Symbol Function
EP VS (exposed Supply Voltage
pad) Battery voltage
1 GND Ground
Ground connection for the internal logic
2 IN Input Channel
Digital signal to switch ON the channel ("high" active)
If not used: Connect with a 10k(Q resistor either to GND pin or to module ground
3 DEN Diagnostic Enable
Digital signal to enable device diagnosis ("high" active) and to clear the protection
counter

If not used: Connect with a 10kQ resistor either to GND pin or to module ground
4 IS SENSE current output
Analog/digital signal for diagnosis

If not used: Left open

7 oCT Adjustable overcurrent threshold

A resistor Rocr needs to be connected between OCT pin and GND pin to adjust the
overcurrent threshold

If not used: Threshold selection as described in Chapter 7.1.1

5,6,11 n.c. Not connected, internally not bonded
12-14 ouT Output
Protected high-side power output channel %)
(REELTm......)
IR 7 Rev.1.00
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25| HECE
&1 () BIMEX
Pin Symbol Function
8-10 RES RESERVED
Itis recommended to connect these pins to VS or with a capacitor Courto GND

1) BERFR AL S IR SEPCB LB E &R, FrERMSIMERNSIIEEER, PCBELALIURAIRERIR
ERABMHAITIZIT, UHRRESEAZIZER.

Rev.1.00
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3= m— RN
3 o —RR A
3.1 3 R AEIEE
T, =-40°C & +150°C, FREBEMEXTH, RASIMNERAERER FRIESEME) -
+®2 BN RATEE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Supply pins
Power supply voltage | Vs -0.3 - 28 v 2 PRQ-34
Load dump voltage VaaT(LD) - - 35 Vv 2 PRQ-36
suppressed load dump
acc. to 1IS016750-2
(2010). Ri=2 Q
Supply voltage for VaaT(sC) 0 - 24 Vv 2 PRQ-38
short circuit protection Setup acc. to
AEC-Q100-012
Reverse polarity ~VaaTREV) - - 16 Vv 2 PRQ-40
voltage t<2min
Ta=+25°C
Setup as described
in Chapter 9
Current through GND | /gnp -50 - 50 mA 2 PRQ-44
pin Renpaccording
to Chapter 9
Logic & control pins (Digital Input = DI)
DI=IN, DEN
Current through DI pin | /p, -1 - 2 mA 2)1) PRQ-47
Current through DI Ipi(REV) -1 - 10 mA 2)1) PRQ-48
pin - Reverse battery t<2 min
condition
Analog & control pin (Analog Input = Al)
Al=0CT
Current through Al pin | /a -1 - 2 mA 2)1) PRQ-60
Current through Al Ini(REV) -1 - 10 mA 21) PRQ-61
pin - Reverse battery t<2 min
condition
(RBLT;......)

BURFM 9 Rev.
1.002022-
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BUEF
3R
K2 () X BRAEEE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

IS pin
Voltage at IS pin Vis -1.5 - Vs Vv 2 PRQ-50

Is=10 H.A
Current through ISPin | /g -25 - lissamym | MA 2 PRQ-52

AX -

Temperatures
Junction temperature | 7, -40 - +150 °C 2 PRQ-53
Storage temperature | Ts1g -55 - +150 °C 2 PRQ-54
ESD susceptibility
ESD Susceptibility all | Vespem -2 - 2 kv 2 PRQ-55
pins (HBM) HBM3)
ESD Susceptlblllty VESD(HBM)_OUT -4 - 4 kv 2 PRQ'56
OUTn vs GND and VS HBM3)
connected (HBM)
ESD Susceptibility all | Vespcom 500 |- 500 Vv 2 PRQ-57
pins (CDM) cpm?
ESD Susceptibility Vesp(com)_CRN 750 |- 750 Vv 2 PRQ-58
corner pins (CDM) - cbom?
(pins 1,7, 8, 14)
Power stage
Maximum energy Eas - - 12 mJ 2 PRQ-766
d|5|5|pat|on -single IL= 2"l vowm)
puise T = 150°C

Vs=28V
Maximum energy Ear - - 2.5 mJ 2 PRQ-767
dislsipation - repetitive IL= L vom)
pulse Th01=

85°C

Vs=13.5V

1M cycles
Load current I - - lommax | A 2 PRQ-768

1) =AW Vo BFLatch-Upilllixt: 5.5V
2) ARHEITFESNE - RIRITHERE

3)  ESDTHS4E, FFEAEC Q100-002FFHEM AIFIER (HBM)

4)  ESD =4, FFSAEC Q100-01 1A B F B ZIER! (CDM)

YEFM

10

Rev.
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3 P m—RRAE

AR

1. BIATIHBIN DA RESIIREE KA MR, K EIELNRATEEFRM T LIFR TSt
HYRTEE %,

2. SABVRIPINAE S M LEICTERIE F MRS PR 4 TR, SRR ABOIANBY T EE TIFER,
RIPIIEER BN T EL BB RVEIFMIZITH,

3.2 TEEE
3 T{ESEE
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number

Supply voltage range | Vsor) 4 135 (20 Vv 1) PRQ-66
for normal operation _

Lower extended VS(EXT,LOW) 2.7 - 4 Vv 1) PRQ-67
supply voltage range 2)
for operation (normal) 3

(parameter deviations

possible)
Upper extended supply | Vsexr,up) 20 - 28 \Y 1) PRQ-68
voltage range for 3
operation (parameter deviations
possible)
Junction temperature | 7, -40 - +150 °C 1) PRQ-69
1) AREFEFUR - RIRIHEE
2) Vs EBIE FBERT, 18 Vs AEE, Vs BEEFR, ISR AKEEVsor)
3) RIPTIREN IR,
ARE:
FENREH TIESEREIN, ICIREBEBEIHEARNEARHITIIE, BRFEREBESFMRPERNFS TR
3.3 BT
=4 A LIZE 7N
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Thermal Yrop - 4.4 7.5 K/W 1) PRQ-623
characterization 2)
parameter junction-top
(RBETR......)

BIEFAH H Rev.
1.002022-
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BuEF M
3= SR
&4 (£R) # PR
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
Thermal Rihsc - 5.1 8.6 K/W 1) PRQ-624
resistance 2
Junction-to-case simulated at exposed

pad

Thermal resistance | Rinja - 335 |- K/W 1) PRQ-625
junction-to- 2)
ambient

1) AERHFEFMR - BIgHeE
2)  1RIBHRAEJEDEC JESD51-2,-5,-7 7EFR4 22p R BARXT S, Foam (B + £4E) £ 76.2 x114.3 x 1.5 mm IR F L#HITHE, AEHE2
NMARE (2% 70 um 7,2 x 35 um 7)o EEANERT, BAURETTLUME—NENFETEARTLEE. RINEER TA= 105°C,

Poissipation =1 W

AR

AR F IR R IRIEJEDEC JESDS1 fREEREY. MFETHEZER, 1BIHR www.jedec.orge

~
3.3.1 PCBIZE
A 70 pm modeled (traces, cooling area)
£
E
©
-
4 70 pm, 5% metalization™
*: means percentual Cu metalization on each layer
=] 5 1s0p PCB #E
70 pm modeled (traces)
<
g A 35 pm, 90% metalization*
3 35 um, 90% metalization™
<
f Vo m 70 pm, 5% metalization*
0.25mm=A<0.5mm *: means percentual Cu metalization on each layer
=] 6 2s2p PCB #iE
BIEFAH 2 Rev.

1.002022-
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4 1/0 5|l
HRUE NS BT EEES,
4.1 = 1/0 S|H)

=5 (D) 5|R1Z IN. DEN
4.1.1 BINS |

NS INBUERHEE, WMANBRARA3ZVM 5V, MABRAIFRERI E 11 Fin. KREMASIE, W
Ui 10 k O BEIERFEIEREE GND 5| HlsiR Rz,

VS

LA

Vs(cLamp)

. — = Z
e =10

Voi(cLampy

11 RN B
PR TR BT M S BT HEERS S Vo MVows EX. XM MEZEIRIXZI E12 Fiz.

Vo 4
Voi(TH),Max
Voi(tH)
Voi(Hys)
Voi(TH),MIN

~Y

Internal channel T

activation signal 0 X 1 X 0 ‘
t
12 RNB{EBEMEH
BIRE M 15 Rev.1.00
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DEN 5|HIM“/5 BB B IR BB T VS T 4575 B% DSEL 5| HIFmE@E R RIFBIfF2S, BEAREURTIANGIHINE
RS DEN BAKE BRET 73 THRESFMESR) -

4.2 RV LN )
RN (ANS B oCT

4.2.1 Al R EES | B

A7 A5 AEE oUT SIFIBNT MRS, BRMFHRM T — oCT 51f, &5 IR E@ETIMNBEEFE Rocr IEREE R HE 6
E[ET R EARIR G R IF R AR K 10 FE XS RRE , NM@EIREIRBIIHERKRS RSN
S, DAS MBI BEFNEBEIE 13 FiR o

D4

VS
Al decoder
® e
Vocr
D—{E
! [ ]
. 7N, v
ESD ZX
v
13 R A A EMES | B B R

4.3 1/0 5| BB SFF1%E

Vs=4VZE 20V, T,=-40°C & +150°C
BRIESHHER, BBE: =13.5V,T,=25C
EFH (D) 5B:IN. DEN
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BHEF
41/0 5|
&S5 1/0 5| B 4514
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
DI pins
Digital inputvoltage | Vpyrh) 0.8 13 2 v See Figure 11 and PRQ-76
threshold Figure 12
Digital input clamping | VpycLampy) - 7 - Vv 1) PRQ-77
voltage Im=1mA
See Figure 11 and
Figure 12
Digital input clamping | VpycLamp2) 6.5 7.5 8.5 \Y In=2mA PRQ-78
voltage See Figure
11 and Figure 12
Digital input hysteresis | Vpys) - 025 |- Vv 1) PRQ-80
See Figure 11 and
Figure 12
Digitalinput current | /p) 2 10 25 HA Vo=2V PRQ-81
("high") See Figure 11 and
Figure 12
Digital input current Ioi 2 10 25 pA Vo=0.8V PRQ-82
("low") See Figure 11 and
Figure 12
Al pins
Analog input clamping | VacLavpy) - 7 - Vv 1) PRQ-88
voltage locr=1 MA
See Figure 13
Analog input clamping | VajcLampa) 6.5 7.5 8.5 v loct=2 mA PRQ-630
voltage See Figure 13
Analog overcurrent Voct 0.44 0.5 0.56 Vv 1) PRQ-628
voltage threshold TocTmn < loct < locT max
INn="high" or DEN =
"high"
Analog linear loct 20 - 228 A 1) PRQ-89
overcurrent range INn ="high" or DEN =
"high"
OCT short to locT(sHorT26ND) | 320 - - A 2 PRQ-91

device ground
detection current

DEN ="high"
INn ="low"

(REAKTR......)

YEFM

17

Rev.1.00
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41/0 5|k
£ 3] () 1/o5IIBSIFE
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
OCT open detection | /ocT(open) - - 5 A 2 PRQ-619
current DEN ="high"

INn="low"
1) AREFE~UR - BIRIHEE
2)  XzhEeMR
Rev.1.00
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BTG7050-1EPL
WEFH

afineon

5 B3R

5 ER

ZARFHVSHE, VSATARNERZEEBEUNINRBHRME, EREFRHT, SEEFKRNBE, 7]

B LE ThERban Hh 4 B B0E LAKZ 2 B0

HIEFREANER

5.1.1 BIEERER

TR EUTIEERER:

¢ Sleep

* Inactive with diagnosis

¢+ Active with diagnosis

¢+ Active without diagnosis

+  Capacitive load switching mode with diagnosis
Capacitive load switching mode without diagnosis

EW&TZ@mEﬁmﬁuT B

+ INS|HIRVIZIERF

+ INSIHERIPWMIES

+ DEN 5|fIRVIZIEREF

B2 IR AV RS E W E 14 R. S8 1T R —L

5.1

Falvs BIREBERNREQNEBE, BIEEERRERINT, BrRgSAE—ETN,

x6 BRTAARIERNT, BREE VNEEZNINEEGE

BRE)BIXRo

SREIRER IR TIRERRFIRANT R, I, B

IN="low" & DEN="low*

IN=“fun(cLs) & DEN="high*
Unsupplied Power-up
y
IN=“funcrs) & DEN="high* P IN="low*" & DEN="high* IN="low" & DEN="low"
IN="low" & DEN="high*,| ~ nactive with Diag IN=*low* & DEN=“low* Sleep IN=“fon(cus;* & DEN="Tow*
A
IN=“high* & DEN="high*
IN=*high* & IN=“low* & IN=“low* & DEN="low* IN=flow" & IN="high* &
DEN="high" DEN="high" DEN="low" DEN="low*
IN=“funicLs)” & IN=“high“ &
s ¢ DEN="high“ «IN="high“ & DEN="high* | DEN="low* —
Capacitive Load < . . . . . . Capacitive Load
Switching with Diag et DiaE IN="high" & DEN="low" getvailousDise Switching without Diag
IN="high™ & ™ TN="Tun(cLs)” &
T DEN=*high* DEN=“low* 4
IN=“funicLs) & DEN="high*
IN=“finnicLs)” & DEN=“low*
23 3= >
=14 BETEARSE
S— /= 4|
e BT, SF4ThEER vsBE
Operation mode Function Vs> Vs(op) Vs < Vs(op)
Sleep Channels OFF OFF
Diagnosis OFF OFF
(REELTm......)
HiREm 19 Rev.1.00
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BTG7050-1EPL

afineon

BIREM

5 B3R

=6 (£8) BT, B[HFIHEEM VSHE

Operation mode Function Vs> Vs(op) Vs < Vs(op)

Inactive with diagnosis Channels OFF OFF
Diagnosis ON OFF

Active with diagnosis Channels ON OFF
Diagnosis ON OFF

Active without diagnosis Channels ON OFF
Diagnosis OFF OFF

Capacitive load switching mode with Channels ON OFF

diagnosis Diagnosis ON OFF

Capacitive load switching mode without Channels ON OFF

diagnosis Diagnosis OFF OFF

5.1.1.1 Unsupplied

FURET, SHEBEERTREREY swo

5.1.1.2 Power-up

LB EE (Vo) MBS L, S[EENLBMER, BREELABEEBEIREBIE Vsor o

5.1.1.3 Sleep

HECEFR (D) I E N REE R, SHFLTREERI TRERIENT, BRI ssirr. SRFF.
THRIPARERPNHEIRZEH, ZSS N TFHRIERTIL, REIFIEEEHUE (Nrestartcn =0, T< Tipes)
and (T;- Tyren) < Toow (B2FEIRE)), W ET 7.3.

5.1.1.4 Inactive with diagnosis

% DEN 5B NS BN B NREBE Y, 234 Finactive with diagnosist®Tl. BB F
KAVRES, AJHITREPRE T REFRRIZHT, BIBAFE IR, I1SSIHTIEEHINBPEER R seaunT A E
FFER BB i hsoorr Ao TEInactive with diagnosist2 T, 2S(FRHFEERRIE N,

5.1.1.5 Active with diagnosis

Active with diagnosisi2IEE LIFRRNZ— X IN=“="H DEN=“5"BF, 25{F# A\active with diagnosisi®z{, 7Elt
BT, —IHZNMTH, HEBIZEINEE. SHBRIFESE oncrveE Xo

5.1.1.6 Active without diagnosis

% IN=5"H DEN ={KEB B}, SFHLTFTICMMERXNIBERS. WimHSE, BFRAEFIZHTIEE,

5.1.1.7 Capacitive load switching mode with diagnosis
ZRARABIHHAXREARKDBEENH. HIN=“fucs "B DEN IRBEAN“SHEFE, "IEUEHIZEINEE
NEAAEAXRN, NRAHRBEZHIRESTSE, REEREFEBRS B oonrvy EX o

IR 20 Rev.1.00
2022-09-20



gzg;oﬂ;o-mm Infineon

5 B3R

5.1.1.8 Capacitive load switching mode without diagnosis

H IN=“funcis) "B DEN IRBAMREBTEY, S|[EHLAFILIZHNBEARFRER, LR SBETIZHI)
BEo

5.2 Vs R E

EE;}EEEEEVS(OP)*D Vsuy) 218, L REFRPG

HEy;s >Vs(op) » Iﬂ%&ﬁtﬂﬁ&%?&ﬂﬁ%iﬁ)\ﬁ&ﬁ?ﬁé\o

MRBHVTEHEER, EBMAHAXER, THETBAIZHINEE, SHBBEEVEFREREw), A
ERZ ARG X F I HIRIE,

Vs 4
i{s: ¢ Vs(Hys)
t
INn
t
Voutn
T
El15 Vs RIEFTH
5.3 BRE S

Vs=4V ZE 20V, T,=-40°C & +150°C
fRIESAEIRAE, HAEME: V=135V, T,=25°C
BFNey B a8 ea R 4t HiEiE Rt in (BRIFSHIRAE) :BTG7050-1EPL: R =4.7 Q

)7 BB ST
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

VS pin
Power Vsuy) 1.8 2.2 2.7 v Vsdecreasing PRQ-98
supply INn =“high”
undervoltag From 0 < Vos< 0.5V to
e shutdown

VDS ~ VS

See Figure 15

(RBETR......)

IR 21 Rev.1.00
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WHEFA
5 B3R
)7 (88) BIREE S
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Power supply Vsiop) 21 25 3 \Y Vsincreasing PRQ-99
minimum INn = “high”
operating voltage From Vis ~ Vsto
0=Vps=0.5V
See Figure 15
Power supply Vs(hvs) - 0.3 - Vv 1) PRQ-100
undervoltage Vs(op) - Vs(uy)
shutdown )
. See Figure 15
hysteresis
Breakdown voltage | -Vs(gey) 16 - 30 Vv 1) PRQ-101
b.etw.een GND and VS Ienp(Rey)= 7 MA
pins in reverse battery T,=150°C
=
Power supply current | lys(seep) 85 - 003 |05 HA 1) PRQ-776
consumption in sleep Vs=20V
mode with loads at TJ
Vour=0V
<85°C o
IN = DEN = “low”
T,<85°C
Power supply current | /yssieep) 150 - 3.5 14 HA Vs=20V PRQ-777
consumption in sleep Vour=0V
modi with loads at TJ IN = DEN = “low”
=150°C
T,= 150°C
Operating currentin | IgnpacTive) - 3.7 4.5 mA Vs=20V PRQ-778
active with diagnosis IN = DEN = “high”
mode
Operating currentin | IgnpNAcTIVE) - 1.8 2.2 mA Vs=20V PRQ-779
inactive with diagnosis INn ="low"
mode DEN = “high”
loct = loct max
) FAHETEFNE, BiRiHEE.
IR 22 Rev.1.00
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6 ThELE

ThELE
SO X AR SR EBTR IR 5 TVAIN-Channel MOSFET,

(o3}

6.1 W S@EElE

SBEBFER oy EEIURTEEET, o E 16, BRSEHEEETIEEEERNEWET, = 150°C BHIIFAIR K Roson
B2{ERIK R

Rps(on) Variation overT,
220
Reference value:
2,00 "2 = Rygiony e @ 150 \<)
1.80 L
160
5 140
-]
]
3
a8
§ 120
k-]
8
H
S 100
z e
=1
o 080
0.60
0.40
0.20 e Typical
0.00
40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Junction Temperature (°C)
& TER
16 Rbos(on) 2

RIEMEEEIT =5 7.4 100
6.2 HxE

6.2.1 FF < PR 14 £ Fi
FFRFEMAER, B 17HRFRBAXEEMERERZEE S,
FRAEEEon FEore S T1 E PRI AR BY 18] tonF tore AYIE Ebo

BURFM 23 Rev. 1.00
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gzg;oﬂ?}o-mm Infineon

6 INEL
INn 4
Vinaw ‘H Vingrys)
t
Voutn 4 .
P ON R =
30% of Vs b ~  tOFF(DELAY) |
70%of Vs 'y S 70% of Vs
/ (dv/dt)on (dv/dt)ore
30% of Vs / Y ¥ 30% of Vs
toN(DELAY) torF
0, »” 'Y ”
10% of Vs Y - .
t
Pomos 4
"
Eon Eorr
" .
t
El17 FF PR M a3

6.2.2 FroR B

HABAAXKARENEEN, BEVwRFEEMBALLT, EvidBRRYERNERBEWN. TSR
Ed EMRF, AT BEHUNG, SHUNBISREMHBE, €15 VossVoscawmo BT 6.2.2 AU
=E,

£ &7 5.IFRYRFRE TERINT, SHASWEEER.

VS

Vs(cLamp)

~ { ~ {

V)S(( AMP, Vos

ouT

=]

=4

=

Z1oaD
LOAD

El1s RSB
ERMEAEREIIES, SEEESRMPHEN. AEHTELAXWT:

HiREm 24 Rev. 1.00
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6 ThELE

Vs — Vbs(cLamp)

Ry -Ip, L
E=V : ‘In(1- +I) W
DS(CLAMP) R, ( Vg — VDS(CLAMP)) L] Ry,

B EAZHNRARERARSG], BSERBAAENEs (BEHEEE) ME. (BEEREER)

6.2.3 FRABMHH

HINITH %%iﬁgﬂgfvm(as) BY, 28{FTEton cspean ZEIFHN CLS WK, WE 19FR . HIMEHIAFIETD
RS, FRARHERANBESERTE, A oCT 3B mRFIEBENENL, WE 20 Fil. £ CLSIE
T, R®IFFIZERTHEER FBUEIRS.

fun(cLs)
INn  [*]
Vin(TH) A
ViN(HYS)
t
NACT
A
0 nets(actix = 1 0
t
Vout
< ton o < »le
0, « < L >
90% of Vs tosF_cLs(DELAY) tOFF(DELAY) \
70% of Vs A 70% of Vs
/I{dl//dt):m dV/dt)ore
30% of Vs X 30% of Vs
ton |CLS(DELAY)| [ON(DELAY) torF
10% of Vs o« < > -
t
= ]
=19 FRBERH

LT CLS#RTUBY, S BRIPFERERBRET on s HZFRESDER.

HVos <Vos (OLOFF) BY, BEIM CLS RILUIHREIActivelR -

i Vos >Vos ororr) BY HAESHHENCLSIEERXBid to, BYiE), EERERHNRBEF H BT, FELAHEB
H LSRR

N E I TTREEREY, 7 BEH1T Mcapacitive load switchingf2 Ui Bl activel®te AT XD REHRFIEREE, 7T
iR Capacitive load switchingt®T0Hl, FEHITHEBREF, WRABBEREIFIESE, WATLIMCapacitive
load switchingtR T\ R ElActivetR o SNRAFBIARRFENTHEBR, WHHrTERF R BT, Lk,
the] LUEId M H BB E i R S 52

BURFM 25 Rev. 1.00
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6 THERLE
INn
teusx
Voutn t
((
I t
[LM(ADS) —\
(
I T
NACT t
A
(¢
)
0 neis(acT)x = 1 « 0
) >
t
A
Operation ()()
Mode SLEEP Capacitive Load Switching Mode (C ACTIVE
) >
t
vz s Ay SE=
E20 BB XTERD

6.3 BRI XN

6.3.1 REBERTA

HVour> VsBY, BRI RATHERBHRAEE (BE21) . XMFHFRIFARAER .
MRBELTFREARKS, BRANCHEZIRE, B2, i, SEEAS. HTEE, A&
SHEIIBEXA, NFRBELTITARSE, WSEPRHTAIRs i » T BIFERRTHERFN Ros on) BIFERLTH
Mo

fEinverse currentfZ T, RE-1 | <|luw|, BERSFRIFTHHIRARS.

RB|- 1| <|-how|FHET, REFRE (InverseON) HITHEEAFIEEITHSIE 22,

BURFM 26 Rev. 1.00
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infineon

6 INEL
¢ VS
Power stage |}_
control |F}
1t =
I INV
evice flogic Comp. “lﬂ Vour > Vs
OUTn
21 A= <
4 CASE 1: Power stage is on \ / CASE 2: Power stage is off ™
Power stage control Power stage control
T »high* T Slow*
I t I t
T NORMAL NORMAL T NORMAL NORMAL
INVERSE t INVERSE t
Power stage Power stage
T | ON ‘ T ‘ OFF ‘
NG t /) \_ t/

/CASE 3 : Switch on during inverse current\
Power stage control

Llow* »high*
I t
T NORMAL NORMAL
INVERSE t
Power stage
| OFF | ON
\ t/

/CASE 4 : Switch off during inverse curren

t
Power stage control
,high“ low*
I t
T NORMAL NORMAL
INVERSE t
Power stage
‘ ON OFF ‘
\ t/

=122

6.4

YEFM

RAFE-7ER A R [ 8B B EE T
ThERFESFHE
Vs=4V ZE 20V, T,=-40°C & +150°C
PrIESHIEE, HEME: V=135V, T,=25°C

Rev. 1.00
2022-09-20
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WEFH

6 ThELE

AFNits A AN R EEE M (BRIE5SHRPA) BTGT050-1EPL: R =4.7Q

infineon

RS ThEREESIFE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Voltages
Drain to source Vbs(cLamP) -40 33 36.5 42 \Y lL=5mA PRQ-110
clamping voltage at TJ T,=-40°C
=-40°C See Chapter 6.2.2
Drain to source Vbs(CLAMP)_25 35 38 44 Vv 1) PRQ-111
clamping voltage at TJ I.=5mA
225°C T, 25°C
See Chapter 6.2.2
Timings
Switch-ON delay tON(DELAY) 10 70 130 Hs Vs=13.5V Vour PRQ-112
=10% VslocT=
loct max
See Figure 17
Switch-OFF delay tOFF(DELAY) 10 50 160 Hs Vs=13.5V Vour PRQ-113
=90% VslocT=
loct max
See Figure 17
Switch-ON time ton 50 130 210 us Vs=13.5V Vour PRQ-114
=90% VslocT=
loct max
See Figure 17
Switch-OFF time torr 30 100 220 us Vs=13.5V Vour PRQ-115
=10% VslocT=
loct max
See Figure 17
CLS activation delay | ton_cLs(pELAY) 10 70 200 us Vs=13.5V PRQ-664
loct = loct,max
See Figure 19
CLS de- toFF_CLS(DELAY) 20 40 90 us Vs=13.5V PRQ-665
activation delay loct = locT Max
See Figure 19
Switch-ON/OFF Atsw -60 25 90 us Vs=13.5V PRQ-116
Matching - tON - tOFF loct = locT max
(RIBETA.....)
SR 28 Rev. 1.00
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infineon

BUEF
6 hELL
xS (£R) ThEFZ B
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Voltage slope
Switch-ON slew rate (dV/dt)on 0.16 0.27 0.39 V/us Vs=13.5V PRQ-117
loct = locT Max
Vour=30% to 70% of Vs
Switch-OFF slew rate | (dV/dt)osr -0.39 -0.27 |-0.16 V/us Vs=13.5V PRQ-118
loct = locT max
VOUT =70% to 30% Of Vs
Slew rate matching - A(dV/dt)sw -0.15 0 0.15 V/us Vs=13.5V PRQ-119
(dV/dt)ON + (dV/dt)OFF loct= loct
CLS mode
Input frequency fuin(cLs) 22 30 38 kHz 2 PRQ-353
for capacitive DCyin(cLs) = 50%
load switching
mode activation
Duty cycle for DCyin(cLs) 30% |50% |70% - 2 PRQ-354
ca;‘)aatuve load funicLs) = 30 kHz
switching
mode
activation
Maximum timein CLS |tc.s; - - 25 ms 2 PRQ-355
mode See Chapter 6.2.3
Maximum timein CLS |tc s, - - 90 ms 2 PRQ-813
mode See Chapter 6.2.3
Maximum number NcLs_ ACT1 - - 500 kcycles |2 PRQ-812
of CLS mode See Chapter 6.2.3
activations
Maximum number NeLs ACT2 - - 50 kcycles |2 PRQ-814
of CLS mode See Chapter 6.2.3
activations
Output characteristics
ON-state resistance at | Rps(on)_25 - 50 - mQ 2 PRQ-793
TJ=25°C T,=25°C
ON-state resistance at | Rps(on) 150 - - 100 mgl T,=150°C PRQ-794
TJ=150°C IL=2A
ON-state resistance in | Rps(on) cRANK_15 |~ - 110 mQ T,=150°C PRQ-795
crankingat TJ=150°C |, Vs=3.1V
I|_ =1A
(RBLTH......)
HIRFAR 29 Rev. 1.00
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infineon

BHEF
6 INEL
Rs (88) ThEREZ B S
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

ON-state resistance |Rps(ny) 25 - 50 - mQ 2 PRQ-796
in inverse current at T,=25°C
TJ=25%C Vs=13.5V

L=-2A

See Figure 21
ON-state resistance |Rpsny) 150 - - 110 mgl T,=150°C PRQ-797
in inverse current at Ve=13.5V
TJ=150°C L=-2A

See Figure 21
Nominal load ILnom)_g5 - 3 - A 2 PRQ-798
current per channel T.=85°C
at TA=85°C T,=150°C
Output leakage current | I off)_gs - 001 |05 HA 2 PRQ-799
at TJ=<85°C Vour=0V

IN="low"

Ta<85°C
Output leakage current |/, (orF) 150 - 1.2 4 HA Vour=0V PRQ-800
at TJ=150°C IN = "low"

Ta=150°C
Inverse Current I inv) - 3 - A 2 PRQ-801
Capability Vs < Vour

IN ="high"

See Figure 21
Voltages
Drain source diode |Vbs(oiope)| - 550 700 mV IL.=-190 mA PRQ-802
voltage T7,=150°C
Switch-ON energy Eon - 1.2 - mJ 2 PRQ-803

Vs=20V

See Figure 17
Switch-OFF energy Eorr - 1.25 - mJ 2 PRQ-804

Vs=20V

See Figure 17
1) {NTE T)=150°CEFME
2)  AREFEFNR - BIRIHEE

30 Rev. 1.00
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7R

7 E3ia

ZBRUEETRRP. ERRIPTLEER

REEIRAE NN, R RIS R RIP P RIS TS, Hinverse current TR, MHRRIATEE.
BEEEREERTRT, HEEEHNT R R R EE.

S FERIPTE R 1R FER R,

7.1 R RIF

[ef

7.1.1 Al RR{E
W S B AT AT, i BRI TAE,

R M Elmwax I FTET R IRESEE. X4 RARHMIIREhER M T B HB R,
DMOSEEFE B MBS SRM LR TR, Bt RMEZRERIPHIHIMNE 24 FE25,

AT RERNMaLEENERRE, AIUEERUTHEE:

(Tunv — Alm)
Iym = (kiwioer * Iocr) + Al where,  Iocr = . (2)
ILIOCT

AT EFRERTE OCT 5IRIM s3 fHE Mt 2 [BIR GiE R B, PIE R THIE!

(Vocr - kiLiocr)
R = 3
T (Ium— Aluw) 3

R OCT 5IRIFFER BRI AHBITD locriorens M BRI SIF BB MPRHIE AL E lumocroren o ISR OCT 5| BIXTHEMIZTER
B BRI loctshormaonn) s MBI BB IMIZEIZZE lumoctsrormzenoe  loct BRI S IuwiBXEI1T 980 E23F BB T
OCT SIRIEBR locr FRAFRAETIEME , REWE OCT 5| IEER(HFiEH, ERABMZENERT,
XARESBERFRATEHE, ALFEZR Ik o

HIRF MR 31 Rev.1.00
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7R

Tum & /

Tummax—

[LIMOCT(SHORT2GND)

Aluimos

Kiioctos

Alumoz I
|
]l kiioctoz

Alumor

I kiocron
i —— = — — — — —

>
loct(open)  focTMin foctmax Joct(sHormaahp) focT

Iumoct(open)

23 AR ARPREITT A

7.2 aR P

ZEsF R MEEEEMN T LTI IBFRIP(Tines) FITIEIT BRI (Tiom) o

HRET, BT ERNERENSLETE (Tiwesy XTiow) SASKATRBE, SHMEEBE
BEAEHER, BERFXIARE, BIEERT RIPMANESEZHIZRB ET 7.3.1 NRBE
Ezﬁ_;ﬁt;xikﬁﬁn%smm(cm,wpa TR B EE S BiFE R LS LR, E1TH9E 24 #1 E25FF 7. T rer) 7B
S RERIPHEERE,
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7R

infineon

INnTJ

DEN

~Y

I

Iuim

—

4

T)iaBs)

THys(ABS)

L\

~Y

hs
hs < lis(saT),Min

hs =1L/ kius

lis(Fautm)

tis(FauLT)_D

s

~Y

Internal 4

counter

~yY

~Y

=24

EERP (B3)

-t

DEN

~Y

I

Ium

/]

~Y

iR

Tass)

‘TJ(D\?JJb N)

N\

TU(REF)

—

f

~Y

|

tis(FAULT)_D

hs(FauLT)

I/ ks

~Y

Internal 4

counter 0

~Y

~V

=25

EEP (B7)

HSRRIPFERAITBEBRXRARHN, ERREEEET 7.3,

7.3

R RIF 512

BRETRFRPE, SHASENTERES:

HiEFM
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7R

v REMMABESRIEET 7.3.1 XM,

v WIRZRMAVEE, ZETRBUER, WIS SIMSREE R iseun (BRRAET 822 THEZIFMA
%_/%\) o

NBFAEREHER ITHERB BB "F M H En restart(cr) < N ResTART(CR),typ>  WIXTRZEIE AT FBIRFT 7o

&9 "ER"RIPEH
Fault condition |Switch OFF event "Restart" condition

Overtemperature | T2 Tyags) Or (T5- Tyrer) = Tyoyn) | T5< Tsmesyand (Ts- Tygren) < Tyow (including hysteresis)

7.3.1 =)

HINEIASE, BHBEARS. NRENFKE, Hxhd@Exid. SHRIEEREE, HXBESBR
ﬂ-ﬂ:: yu%mBET:E”RESTART(CR),TYPZEUB%ﬁr_, *HE‘ZEEII%?&PH%‘HL

ZRHE— I RNEER T resrcn (B DBE—) , URAREMES S A SIENEEMN,

EXHAZE, ARFEETFn RESTART(CR) “Ro 1E N RESTART(CR),TYPEE;xiﬁﬁ: HENIBEHITF N OFF, AT ERWEmHBifE
FHABRNERITEES, FERBANSIENEENRBF", FHEREKT torve o

MNRBPERBETE, HEMZERt oraver, MNBIERILUEREIEIT. WRBPENAEFE, WSR3 RFERML
=11

ERRIEUNE 26FT.

1

Short
circuit to T

ground

~Y

~Y

ILT N
fum
ANEEAEEEEN J N

Internal
temperature

protection

~Y

~Y

tDELAY(CR)

Internal 4 <

counter 0 1|2 |3 |4]|5]|6 NRESTART(CR) +1 0 ‘

DEN T
|

hs(FauLT)

hs T \ . I/ ks

ts1S(DIAG) tsis(piAG)

v

~Y

~Y

t

26 FiRRENFEE

SIS R, @idm DEN SIRIREMRKR (EFa, ARTREAG) , RILSRE/ SRk
B4, MEFF Ftoeavero FEINE DEN 5| RIRYBKAHRYFEFERET E] K T toen(cn AR BB I 2188 £ 1L,

B 40 & 27F 7o

HIRF MR 34 Rev.1.00
2022-09-20



gzg;oﬂ;o-mm Infineon

7RI
IMT
[ | | | .
t
Short
circuittoT
ground I I -
t
I
Jum r ,\
. - - - - - - » - .- - - - - J -
t
Internal
temperature
protection ?
Internal 4
counter 0 1(2|3]4]|5]6 |mesmrcn+1][0]1][2]3[4]5]s IMRESTART(CR) 1 | 0 .
t
MNT
| L .
DEN(CR EDEN(CR DEN(CR t
|’|S < » < » < P>
Nis(FauLT) lis(FAULT) Ns(FauLT)
f ‘ f ‘ f ] I/ ks
tsIS(DIAG) t
E27 T oR hl E B I E S SRR F E

7.4 HibfRP

7.4.1 REFERF

ERESFG (BIRAREER) B, WRERETEZEDMOSHERAZIRESIER, ZIEEMESD_RE
FERZFEMHIER T EEFEINEEN. BIIDMOSHIRIZFBRMZ BIFTEZ A ARG, BEITEFRASI
MRV BISMEREX BRG] (BZER 2 FHENEATEEUR ETIFHNARER) -

7.4.2 o ERIP
LHEREBENTV soaom®V e Z BB, S8 RHEITHEERE NS | HE<S.

BRY ET6.2.2 PR W RMAFHNEHEAZ I, BE—NEHIZESME S EHARP, BT
Vs #0 GND 5B Z IB]BVEBE ( VsicLavp)o

7.4.3 = BB S B R T

REGHMARESABMEN, HEHAFERZHARFASEMIBENEEN. NRIRsHRMERE, EEEK
BRHIERNEN, BRPHNEEFELIE,

B B R A BT (ow ), FEEEFREA/NTF 10 pHo

SNSRI A R 1 B BB A/ SR ERRE ERTE X, MISMNBEMEI RS (bt =% o PFRRITIRED ») B
BN, HEEEFEENSENARERRR.
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7R

7.4.4 Rk

BINERFHNS I AMCUEHIZS 4 2 aiEE— 1 HE, UHFRLMAELN, m@EENARKEIRS G0
ZET59 HFAFR) o

AR

WMREFHANS BRI RN (BT BEREEF) , HB[IEHHMEKRE, B— " FTELMERER, FESHE
LUR1E

7.5 Eal

Vs=4VZE 20V, T,=-40°C & +150°C
FRAESAEIREA, HEME: V=135V, T,=25°C
BFNiAey A B pE M S EEE R IR (BRIESHEWEE) : BTG7050-1EPL: R.=4.7 Q.

%10 RIFE S
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Thermal shutdown T)(aBS) 150 175 200 °C 12) PRQ-174
temperature (absolute) See Figure 24
Thermal shutdown Thys(aBs) - 30 - K 3 PRQ-356
hysteresis (absolute) See Figure 24
Thermal shutdown TJovN) - 80 - K 3 PRQ-357
temperature (dynamic) See Figure 24
Thermal shutdown T)ovN)_CLs - 40 - K 3 PRQ-177
temperature (dynamic)
in capacitive load
switching mode
Power supply clamping | Vs(ciavp) -40 33 36.5 42 \Y hs=5 mA PRQ-179
voltage at TJ=-40°C T,=-40°C

See Chapter 6.2.2
Power supply clamping | VscLamp) 25 35 38 44 \Y 2 PRQ-184
voltage at TJ =225°C ls=5 mA

T,=25°C

See Chapter 6.2.2
Automatic restartsin | NresTART(CR) - 6 - - 1) PRQ-186
case of fault after See Figure 26
counter reset
Counter reset delay time| tpg; ay(cr) 40 70 100 ms 1) PRQ-188
after fault condition See Figure 26
Minimum DEN pulse tDEN(CR) 50 100 150 Hs 3 PRQ-190
duration for counter See Figure 27
reset

(RBELTH......)
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7R

&10 (&) RIFBSHE

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

P-
Number

A 353 57t B

Adjustable overcurrent
limitation accuracy
(low)

ILim(AccURAcY)

-22.5%

+22.5%

3)

0.79A</m<1.6TA
Vos=3V

PRQ-633

Adjustable overcurrent
limitation d-factor

(low)

Almor

0.102

3)

0.79A</m<1.6TA

PRQ-646

Adjustable overcurrent
limitation k-factor
(low)

leIOCTOl

34449

3)

0.79A</m<1.6TA

PRQ-658

Adjustable overcurrent
limitation accuracy
(medium)

ILim(AccURAcY)

-16%

+16%

3)

1.67A</im<3.27TA
Vos=3V

PRQ-644

Adjustable overcurrent
limitation d-factor
(medium)

Al imoz

-0.042

3)

1.67A</im<3.27TA

PRQ-647

Adjustable overcurrent
limitation k-factor
(medium)

kILIOCTOZ

37301

3)

1.67A</im<3.27TA

PRQ-659

Adjustable overcurrent
limitation accuracy
(high)

ILim(AccURAcY)

-18%

+18%

3)

3.27TA</,n<8.86 A
VDS: 3V

PRQ-634

Adjustable overcurrent
limitation d-factor

(high)

Almos

-0.374

3)

3.27TA</,w=<8.86 A

PRQ-648

Adjustable overcurrent
limitation k-factor

(high)

kILIOCTO3

40512

3)

3.27TA</,n=<8.86 A

PRQ-660

Current limitation
value in case OCT
pin open

ILimocT(oPEN)

0.52

0.74

0.97

4)

loct = locT(oPEN)

PRQ-661

Current limitation
value in case OCT pin
short to device
ground

ILIMOCT(SHORTZGND
)

7.45

0.48

115

4)

loct = locT(SHORT2GND)

PRQ-662

1) XEhEEME

2)  XTE Ty=150°CEEMR

3 AERFTFTESNL - BIRITHEE

4)  {XFE T,=-40°CBTMIE

HiEFM
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8 iU

8 0]

EFiZUrER, CHRTESIH IS IRELLHICNEBRIES (1s)e INRXHAIZHTTHEE (DEN 5B EER
), IS5IAEES.

WNREFREERMEAFIZUTTNEE, MIFEETE IS 5| IFIEIRIER 2 [B]Z 3140 N EB BB Rsense o

Rsens: FBPEEA ST 820 0 (HURELBIFE LB RIZFFRIP, NEBEEEXSIETF4000) , REHEBRQN
FEES B THRFE L

Rsense BREYE 91.2k Qo

BT IS 5B ZES A FEREER, NREMSHBAARRNBRIREE, WREWE IS5 |HEEHE
f7CN BRI BB e o

HIEESI E 28,

VS

IChannel

[ M

L2

Overtemperature 1 |
QE -3
Internal Counters IS Pin CQntrol H
Logic '—\
[ w1}

IN >
DEN | [ out

= Vosius_en)

—>© lhsu:nu 1) VosioLorr)
1

E]28 & M TheE LR E]
8.1 Bk

R 1 RETRABITENT, ISSIHEPRESSE,

1 SENSEfSS{FANRAFKHRTIEZ—
Operation mode Input level |DEN level Vour Diagnostic output
Normal operation LOW/OFF HIGH ~GND Z
hsFauLT) if NResTART(CR)> O
(RBLTH......)
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BTG7050-1EPL

infineon

BuEF M
8 IS
F11 (4%) SENSEfS S1EAR BFRHRIThEEZ —
Operation mode Input level |DEN level Vour Diagnostic output
Short circuit to GND ~GND z

hs(auLT) if NResTART(CR) > O
Thermal shutdown Z his(FauLT)
temperature (absolute)
Thermal shutdown Z his(FauLT)
temperature (dynamic)
Short circuit to Vs =Vs lis(oLoFF)

hs(auLT) if NResTART(CR)> O
Open load < Vs- Vps(oLorr) z

>Vs- Vos(oLorp) ™ lis(oLoFF) or his(FauLT)

if NrestarT(cr)> O for both cases

Overcurrent pin fault <Vs- Vps(oLoFr) lis(ocT_PIN_FAULT)
> Vs- Vps(oLorr) ¥ lis(oLoFF) or is(FauLT)

if NrestarT(cr)> O for both cases
Inverse current ~Vinv=Vour>Vs IsioLoFF) or is(auLT) if NResTART(CR)> 0
Normal operation HIGH/ON or < Vs- Vps(uus_en) hs=1I/ kius
Short circuit to GND CLS ~GND hs(FauLT)
Thermal shutdown Z his(FauLT)
temperature (absolute)
Thermal shutdown Z his(FauLT)
temperature (dynamic)
Short circuit to Vs =Vs hs<IL/ kius
Open load ~Vs? his= hs(En)
Inverse current ~Vinv=Vour>Vs his= hs(En)
Current limitation < Vs hs(FauLT)
Underload ~ Vg3 hsEn) < hs <1l nom / KiLis
All conditions n.a. LOW n.a. z

1) nbEY_EhiEBRE
2) i BRI Iuoy

3) Bt RIS T oy

SENSE S EH{EX
TR DEN 3| ISCE SIS mIsIThaE, SEME 12.

8.1.1

HIEFA 39
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8 iZHf

+F12 YHEER

DEN IS

"low" Z

"high" SENSE output

8.2 BB T FF B2 B

HUTHFMEHEN, 1S5IMARMS ARBMALLHIBIEMR (hs=h /kus) -

' ST, FHVos <Vbs(uiLis_en)

¢ BERIZETEERER

o REWEGIET 7.3) iR, URBERERER (F2HET 8.22 THESZIFR)
REGWEHEWERFIR, 1S 51 LBRIseaun o

8.2.1 BB REEE (KILIS)

Is I B BRORAMEIE N, EHEARENIEMER o MRBANATFR (1LIFEO0A) , MR
BN hsen (ZBE. 1ZBAfERE) o HEFRMAUIE 29 Fiime HRIE)Z IRAARIksHIZ, SIMMURTERZ A
S RVEAIEh S, F2INAE IS 5IBIF] ADC SIS Bl Z [BIE INERSMRIRCIEIR FEES, LURME S SURMIRSS
(BINRCIEK FEERRAIR/NITEIEEN 1us) o kusRBHNSEITHERIIEE. HEBREMFIETZHR
Mo

ls 4
hs(ov) I =
hs(En)
J ILiou)_au R
I
El29 EABERAFAR THBERERRYK
8.2.2 HUPE B AT (11S(FAULT))

WMREFEEKIER DEN BT 57, Mgt EE;;)zFEIIS(FAULT) o
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ATREH I LT IER
o MRBEMNTFABRES, BERXHUNF “NRESTART(CR),TYP ')"Ufti?i_‘ﬁﬁ)*'): TERYiE] t is(FauLT)_D AR
T hseaun , WEFS hs= 1/kus(30 B 30FR). EERBEHIA , 8RN EBEIZHINE SR B R seaumo

o WIRBETF, HEF;k;éK%a:“nRESTART e’ s WISERIERA s, BEIRZITEHESES. N
BT ERES AT LUEE INn 1B J9 BB HIFELL veavicn BT INNn 1K E 9/ EBFF0 DEN 5| J9Bk.
FH B RkopiFas toen(cr) FEE, WFE7.3.1FFMR

v WIREEXH, ABIHRSERBE, ISERER s o

!

I A
fum + f—

~Y

~Y

Internal 4

counter ‘
tis(FAULT)_D TDEN(CR)

DEN T

Iis « > « >

~Y

~Y

lis(FauLT) hs(FauLm)

=/

~y

El30 ﬁﬁF*EjWIIS(FAULT)
31 1%SENSE1§%E/J THAHRD §|J26¢FEZI__\B/‘JETI$¢; ME32 BR7T Is = I/ ks, hs(sm)*ﬂhs(FAuu)ZfﬂE"J;é, R0
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8 iZHf
INn T
t
Short
circuit to T
ground I I >
t
L
fum l\'
' t
Internal
temperature
protection _
tDELAY(CR) t
Internal 4 < >
counter 0 1 2 3 4 5 6 NRESTART(CR) +1 0 _
t
DEN T
t
IIS hs(rautr) lis(FauLmy lis(FauLT)
\ I/ ks
tsIS(DIAG) tsIS(DIAG) tsis(DIAG) tsiS(DIAG) t
- < <
5 + S AN = 4=
E31 HEREIRER THRNITA
hs 4
S (SAT) MAX == 777 T T oo CoSooooooooooooooooooos A
RS (FAULT) MAX === === 7 7o m o oo o o e oo oooooosooooooooooooooo- - hs(sAT)
Iis(rauLm)
[is(SAT),MIN 4
Y X e ¥ -
I/ kius
I
5 =} 4= A
El32 RN 1T AR

8.3 BB XA ST

HINRBHR T OFF IRKEE, SHraILNERHBEHRESHEBREHITIR. XiF, FER—LL
TMIMISMERLE M (FHRIBBFEMBITNIRM LHIBRIR) , A NAHERTERNEEFEN BT,
WRBNEHFER S (RWERUNESEMERR, W =T 8.2.2F0R) BREXFARS TREEE
CHRET, IS 5IMIERSIRMERIM Iisravn o LESN, 2RHERTLUNE OCT SIRIE S FFEE locrioren S 281452
BEIZM ocrisnorraonp) o FASR OCT 5B INEPESR 1, WHRME fisiocr_rin_rauimo 33N T lisororm ~ iseauLn)
Flisiocr pin_rauin SV os XHR, X=NERAFEE, AMBEAIUXDAFHFEEXIA. OCT 5|HIEFEMER
(=R S
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8 iZHf
hs 4
hs(FauLT) T
e e e
lis(0LOFF) :
I
I
I
l
,,,,,,,,,,,,,, L, - |
[ i
: : 11S(0CT_PIN_FAULT)
|
| .
| I
| I
| I
| |
Vbs(oLoFF) Vbs
[ AY
El33 KMTRE T

8.3.1 FER A BT

£ OFF K&, = DEN 5|HIBEMI NS EY, VosEBESBEREVDs oo TELER. HIZWTABUE B VossV os
(OLOFF)EM'; IS glﬂ*ﬂ%’f#%iﬁhs(omm o &D%ﬁﬁkﬁﬁ%EEﬁﬂi&ﬁNEﬂi@ﬁ%, V ps~Vs, JHZ: Vos>Vbs (oLorr) 1S
SIE L AEES.

BEX AR TRIFF RN, FBEEBASIBINTEE ZEEF Ftsowr ofTi8], ISER 7 88&RIRIEMAYIK
&, XERMEEEHITAELLIRBEAVEIL, E34 BRATBATR, O FRENNFE,

INn 4
t
DEN 4
y A Ve ’ tIS(OLOFF)_D | t
ouTt = i
Vbs(OLOFF) ..\‘\
v M
€ Load connected
t
Is 4
/1s(OLOFF)
Il u
IS(OL)_4 \ .
t
El34 XM TR R BY R - S BB EX

8.3.2 OCT 5| FE R 7

L FIEFIZEMRTU B OCT 5B E& 30 5 23 1R XT BRBY B Vos =V osororr » 1S 5| IR L ERR
his(ocT_piN_FAULT)0 33 2R hsocr_pin_rauin) TESIBRIEL Voso
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8 iU

8.4 TR

135 FEI36/RRSENSE I3 tason) K Htasorn HABIREF (BEMHBUNER) . BFEABERIEE
ZHl (AtTEton Z81) TEBIIERNES,

=

Ls1s(p1aG) = sis(oN) + toN

OFF ON OFF

~Y

~Y

~V

T
T
L N
|

tsiS(OFF) tsiS(0FF)
Iis tasiong ‘ tsis(Le) < > tsis(ON) < >
\E j‘ \l .;
t
E]35 1A IAE S VG2
INNn
OFF | ON | oFF _
t
DEN T ,
| | -
t
I ] /
ya AN -
tsIS(ON)_SLC tsis(oN) toste)sie » t
hs ] « >
7\ \ -
t
=36 IMNAF BRI R
8.5 PR SEY
Vs=4VZE 20V, T,=-40°C & +150°C
PRIESHIWER, HAME: Vs=13.5V,T,=25°C
BFNavsa Y BB A s HEE et (BRIESHEWAE)  BTG7050-1EPL: R =4.7Q
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8 IS
& 13 PRSI
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

SENSE lis(saT) 4.4 - 15 mA 1) PRQ-215
saturation Vs=6Vto20V
current Reense= 1.2 kQ

See Figure 32
SENSE leakage current | /i5of) - 0.01 0.5 HA DEN ="low" PRQ-219
when disabled 1= vowm

Vis=0V
SENSE leakage current | /jsen)_gs - 0.2 2 HA 1) PRQ-221
when enabled at TJ =< T,<85°C
85°C DEN = "high"

L.=0A

See Figure 29
SENSE leakage current | /igen) 150 - 0.2 2 HA T,=150°C PRQ-223
when enabled at TJ = DEN = "high"
150°C L=0A

See Figure 29
Saturation voltagein | Vs i - 0.5 1 Vv 1) PRQ-226
KILIS operation (VS- Ve=5V
vis) IN = DEN = “high”
Saturation voltagein | Vgs oL - 0.5 1 Vv 1) PRQ-682
open load at OFF V=5V
diagnosis (VS-VIS) IN="low"

DEN = "high"
Saturation voltage in | Vgs r - 0.5 1 Vv 1) PRQ-684
fault diagnosis (VS- V=5V
VIS) IN ="low"

DEN = "high"

counter>0
Saturation voltage in | Vgs oct F - 0.5 1 Vv 1) PRQ-686
OCT pin fault Ve=5V
diagnosis (VS-VIS) IN = "low"

DEN = "high"

loct

= locT(sHoRT26ND) OF locT(

OPEN)

(RBLT;......)
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BUEF
8 IS
+13 (£R) LU B SHE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Power supply to IS pin | VsiscLamp) -40 33 36.5 42 \' Is=1mA PRQ-294
clamping voltage at TJ T,=-40°C
=-40°C See Chapter 6.2.2
Power supply to IS pin | VsscLamp) 25 35 38 44 Vv 2 PRQ-296
clamping voltage at TJ lis=1 mA
>25°C T,=225°C

See Chapter 6.2.2
SENSE fault current lis(FauLT) 44 5.5 10 mA See Chapter 8 PRQ-298
SENSE open loadin /|S(OLOFF) 1.9 2.5 3.5 mA See Chaptel’ 8 PRQ'306
OFF current
SENSE OCT pln FAULT IIS(OCT_PlN_FAULT) 0.2 1.2 17 mA See F|gU re 33 PRQ'621
in OFF current
SENSE delay time at tlS(FAULT)_D - 500 - us 1) PRQ'308
channel switch ON See Figure 30
after last fault
condition
SENSE open loadin | tisioLorr) b 70 185 300 us Vbs < Vps(oLorr) from PRQ-310
OFF delay time INn falling edge to

his= his(oLorF),min - 0.9

DEN = “high”

NReSTART(CR) = 0

See Figure 34
VDS threshold for KILIS | Vpsgais_eny 0.8 1.2 14 Vv 1) PRQ-809
enable
Open load VDS VDS(OLOFF) 13 1.8 2.3 Vv See Chaptel’ 8.3 PRQ'313
detection threshold in
OFF state
SENSE settling tsis(oN) - 5 20 us I.=I.nom from DEN PRQ-315
time with nominal rising edge to /s= I,/
load current (kiLsmax @ IL) - 0.9
stable See Figure 35
SENSE settlingtime | tgson)_sic - - 60 HS 1) PRQ-317
with small load I.= I.o:from DEN rising
current stable edge to Iis = IL/(kILIS,MAX

@/)-0.9

See Figure 36

(RBLTH......)
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8 IS
+13 (88) LRSS
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

SENSE disable time | tgs(orr) - 5 20 Hs 1) PRQ-319

IL= I (nom)

From DEN falling

edge to lis=is(oFF)

See Figure 35
SENSE settling tsis(Lo) - 5 20 us 1) PRQ-321
time after load from .= ILnowm/2 to I.=
change ILvom)

See Figure 35
SENSE settlingtime | tsLc)_sic - 250 400 us 1) PRQ-323
after load change DEN = "high" from load
with small load change to lis = I/ (ks
current @ /|_) from /L(NOM)tO lL01

See Figure 36
Open load output ILoL)_au 2 9.5 17 mA hs=lsoL)=4 HA PRQ-580
currentatliS=4 pA
Current senseratioat |k so2 -26% 2230 +26% |- l2=20 MmA PRQ-585
IL=ILO2
Currentsenseratioat |k so4 -23.5% {2030 +23.5% |- lLoa=50 MmA PRQ-588
IL=1L04
Current senseratioat |k sos5 -20% 2030 +20% - lLos=100 mA PRQ-590
IL =IL05
Current senseratioat |k sos -10% 2030 +10% - lLos=250 mA PRQ-594
IL=IL08
Currentsenseratioat |k s11 -9.5% |2030 +9.5% |- l1u=1A PRQ-598
IL=IL11
Currentsenseratioat |k s13 -6% 2030 +6% - liz=2A PRQ-601
IL=IL13
Currentsenseratioat |k s15 -5% 2030 +5% - lus=4A PRQ-604
IL=IL15
1) AEREFESML - RIRIHERE
2)  AXFE T,=150°CREMIR
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IMFAER

9

MAEE

AR WU IEERIEAIATTESFHIEET, TR IXTEFRFITIFE. 1 BT B B LR,

Vear

Tt

Logic GND
)_
i P
Chassis GND

= Cour

Logic Supply L Cus l Cvsap Ain
&
&

PROFET™ Load Guard

Microcontroller

Rapc Ris_rrot

l Csense

ZWIRE

== Cout

ZiLoap

ower GND

E37 N FEE

=14 B TSHE 4GS E

Reference Value Purpose

Rin 4.7 kQ Protection of the microcontroller during overvoltage and reverse polarity.
Necessary to switch OFF the output during loss of ground

Rpen 4.7 kQ Protection of the microcontroller during overvoltage and reverse polarity.
Necessary to switch OFF the output during loss of ground

Roct 2.2 kQ - 25 kQ Adjustable overcurrent limitation resistor connected to device ground.
Protection of the device during overvoltage and reverse polarity

Rpp 47 kQ Output polarization (pull-down). Ensures polarization of the outputs to
distinguish between open load and short to VS in OFF diagnosis

RoL 1.5kQ Output polarization (pull-up). Ensure polarization of the output during open
load in OFF diagnosis

Cout 10 nF Protection of the output during ESD events and BClI

T BC 807 Switch the battery voltage for open load in OFF diagnosis

Cvs 100 nF Filtering of voltage spikes on the battery line

(RBLT;......)
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IMAER

R14 (82) BT SE

Reference Value Purpose

CvsGNp 47 nF Buffer capacitor for fast transient

Dz, 33V TVS Diode Transient voltage suppressor diode. Protection during overvoltage and in case of
loss of battery while driving an inductive load

Cvs2 - Filtering/buffer capacitor located at VBAT connector

Rsense 1.2kQ SENSE resistor

Ris_proT 4.7 kQ Protection during overvoltage, reverse polarity, loss of ground Value to be tuned
according to microcontroller specifications

Dz, 7V Z-Diode Protection of microcontroller during overvoltage

Rapc 4.7 kQ Protection of microcontroller ADC input during overvoltage, reverse polarity, loss
of ground. Value to be tuned according to microcontroller specifications

CsEnsE 220 pF Sense signal filtering. A time constant (Rapoc - Csense) longer than 1 ps is
recommended

Renb 47Q Protection in case of overvoltage and loss of battery while driving inductive
loads

o T RESIITAIEERMERER, BEARTEA]
o WETHREZEER, EoJLSRE http://www.infineon.com
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10 H3ESME

10 B IIME

afineon

g5 3
g| 38 =
= T 2 3901
~| o|» -920.1 oy = = D .9:0.1 2X
3
I<‘— :
- 0.67:0.25 s
Seatin Coplanarity "
lane 802" To2[D]1ax
0.25 2
See2M008 14x Bottom View g
&
~N
GLEITTTS *RAAARAA™
| }
_._!_._ . _..?.._ L
}
LEE]ELLE LLELLELLE -Jo.150/ [D
Index
Marking E 0.65 4:0.1 015

1) Does not include plastic or metal protrusion of 0.15 max. per side

2) Dambar protrusion shall be maximum 0.1 mm total in excess of lead width.
All dimensions are in units mm

The drawing is in compliance with ISO 128-30, Projection Method 1 [.@.@,]

= 38 PG-TSDSO-14 SUNIMEZEHEE R~

1.075
0.45 | 0.65
_'T".' S S S
) SRl
L | Adanias
#
AN
di ¥4 A 4 ‘ 4
1.85
. copper 7] solder mask stencil apertures

All dimensions are in units mm

39 PG-TSDSO-14 JUNIMEEZER T

ARE K T B E EIRE X R il B, FH1FTEBRTHE, ZiReE A EARE i, RE~™
aafTEROHSE/EE (R, 5IZRATH #/=, HEFFEIPC/JEDEC J-STD-02047/E, &/ FELHNIE

%) o
B XFHENESZI58, 1535/ https:;//www.infineon.com/packages
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