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Parameter Symbol Value
Operating voltage range Vsiop) 5V..36V
Maximum supply voltage Vsiio) 65V
Maximum ON state resistance at T,= 150°C Rosiony 62 mQ
Nominal load current I vom) 6A
Typical current sense ratio ks 2200
Minimum current limitation Iis(s0) 60 A
Maximum standby current with load at T,=25°C Isior) 0.5 YA
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Pin Symbol|Function

Cooling Tab VS Voltage Supply; Battery voltage

1,2,7,8,9,13,14 |NC Not Connected; No internal connection to the chip

3 GND GrouND; Ground connection

4 IN INput channel; Input signal for channel activation

5 DEN Diagnostic ENable; Digital signal to enable/disable the diagnosis of the device

6 IS Sense; Sense current of the selected channel

10,11,12 ouT OUTput; Protected high side power output channel?

1) FrE%t SIS ATEPCB LEETE—E, BENFERL S IYERNEERT . PCBELYMILITRREIEHA
RRABMo
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T,=-40°C £ +150°C; (PRIESZHME)
Parameter Symbol Values Unit Note or Number
Min. |Typ. |Max. Test Condition
Supply Voltages
Supply voltage Vs -0.3 - 48 v - P_4.1.1
Reverse polarity voltage Vs rew) 0 - 28 \ t<2min P_4.1.2
Ta= 25°C
R =120
RGND: 150 Q
Supply voltage for short Vaat(so) 0 - 36 % Recu=20 mQ P_4.13
circuit protection Recable= 16 mQ/m
LCable: 1 HH/m,
[=00r5m
See Chapter 6
and Figure 52
Supply voltage for Vs o) - - 65 Vv 2R=20Q P_4.1.12
Load dump protection R=12Q
Short Circuit Capability
Permanent short Ngscy - 100 k cycles |? Vsypply =28V P_4.14
circuit IN pin toggles
Input Pins
Voltage at INPUT pin Vin -0.3 - 6 \% - P_4.1.13
- 7 t<2min
Current through INPUT pin | /iy -2 - 2 mA - P 4.1.14
Voltage at DEN pin Voen -0.3 - 6 % - P_4.1.15
- 7 t<2min
Current through DEN pin | /pen -2 - 2 mA - P 4.1.16
Sense Pin
Voltage at IS pin Vis 03 |- Vs Vv - P_4.1.19
Current through IS pin Is -25 - 50 mA - P_4.1.20
Power Stage
Load current || - - vy A - P_4.1.21
Power dissipation (DC) Pror - - 1.6 w Ta=85°C P_4.1.22
T,<150°C
6 Rev. 1.00
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T,=-40°C E +150°C ; (PRIEBEME)

Parameter Symbol Values Unit Note or Number
Min. |Typ. |Max. Test Condition
Maximum energy Eps - - 85 mJ ILp=6A P_4.1.23
dissipation Single Ty0=150°C
pulse
Vs=28V
Voltage at power transistor | Vps - - 65 v - P_4.1.26
Currents
Current through ground pin |/ gp -20 - 20 mA - P_4.1.27
-200 20 t<2min
Temperatures
Junction temperature T, -40 - 150 °C - P_4.1.28
Storage temperature Tse -55 - 150 °C - P_4.1.30
ESD Susceptibility
ESD susceptibility (all pins) | Vesp -2 - 2 kv ' HBM P_4.1.31
ESD susceptibility OUT Pin | Ve, -4 - 4 kv “ HBM P_4.1.32
vs. GND and VS connected
ESD susceptibility Veso -500 |- 500 |V ' CbM P_4.1.33
ESD susceptibility Vesp 750 |- 750 |V 5 CDM P_4.1.34

pin (corner pins)
1) REFEFMiX. HIZITEE.

2) VsupRYIRB LR DUT EZFLESR, FFEI1S07637-1 10K

3) FERRMERIRERS]: 100 ppm. ESRAXHHEK LIVITRREEERRTAERA
4) ESD 321, AMKIEE“HBM”, RFEAEC Q100-002

5) ESD =14, FF & AEC Q100-011FT /M FE I EIER! (CDM)

AR

1. EIUELFTFYRII 7] A FER XI5 FE R L HT o AT EITEEXTRABE (EZ 1 T LIFATFE
SE IR SE

2. ZEHBIRIFIIEE S TELEIC TE AT F T HES 1 TR HEIGRRIUNE L TIEELIEE
Bl RIPDIEETES T IELLE B HTIRIETMIIR 15
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4.2 TEEE
=Ra TESBET,=-40°C E +150°C; (FRIEZH W)
Parameter Symbol Values Unit |[Noteor Number
Min. |[Typ. |Max. Test Condition

Nominal operating voltage | Vnom 8 28 36 v - P_4.2.1
Extended operating voltage | Vgp) 5 - 48 Vv dVn=4.5V P_4.2.2

R =120

Vos< 0.5V

See Figure 15
Minimum functional supply |Vsop wn |38 |43 |5 v Vyy=4.5V P 423
voltage R=120Q

From lour=0A

to Vps< 0.5 V;

See Figure 15
Undervoltage shutdown Vwy) 2.5 3.5 4.1 Vv Vyn=45V P_4.2.4

Voen=0VRL

=12Q

From Vps<1V

to /ou-r =0A

See Figure 15

See Figure 30
Undervoltage shutdown Vsiv_mys |- 850 - mv |2- P_4.2.13
hysteresis
Operating current channel | /gyp ; - 4.8 9 mA  |Vn=55V P_4.25
active Voen=5.5V

Device in Roson)

Vs=36V

See Figure 31
Standby current for whole  |Isorp) - 0.1 0.5 A |YVs=36V P_4.2.7
device with load (ambient) Vour=0V

Vinfloating

Voen floating

T,=85°C

See Figure 32
Maximum standby current |50 150 |- 3 15 pA Vs=36V P_4.2.10
for whole device with load Vour=0V

Vinfloating

Voen floating

T,=150°C

See Figure 32
Standby current for whole |/sor peny |- 0.5 - mA  |ZVs=36V P_4.2.8
device with load, diagnostic Vour=0V
active Vinfloating

Voen=5.5V

8 Rev. 1.00
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ARE TELIEEER, ICHIRBEIEPIESTIF BUFIEErE B TIFLRFLHIIF I T

EHo
4.3 PR
x5 FralZE7)
Parameter Symbol Values Unit |[Noteor Number
Min. |Typ. |Max. Test Condition
Junction to case Rinsc - 2 - Kw |V P 43.1
Junction to ambient Rina - 27 - Kw Y2 P 432

1) REFEFNH. BIZITEE.

2) IBEMIR, ERARIBIEDEC JESD51-2,-5,-7 7 FR4 252p IR _EHI B SART A, TET,= 105°C FERINEN 1 W 1B
T P (B +#3%) £76.4x1143x1.5mm ik, BB 2 PMABEEE (2x7um Cus 2x35um Cu)
HIERTHE, EEANERT, RENEFREETHANSRIFLETEME—NHRR. 55% B4 .

4.3.1 PCBiZ B

/JTO;Jm
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0.3mm o

= 4 2s2p PCB i@

PCB bottom view

PCB top view

= =

B s HH 600 mm2A A EHBHNPCIRABETRME M EKIE

HUEEM 9 Rev. 1.00
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6 EBSISE: ThEE
Vs=8VE36V, T,=-40°CE +150°C (PFIEBHEWEA) o

HARETE Vs=28 V. T,=25°C B4

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test

Condition
ON-state resistance per channel | Rpson) 150 |40 55 62 mQ |L=14=TA P_55.1

Vn=4.5V

T,=150°C

See Figure 8
ON-state resistance per channel | Rpson) 25 - 31 - mQ |YT,=25°C P_5.5.21
Nominal load current Iovom) - 6 - A Ur,=85°C |P_55.2

T,<150°C
Output voltage drop limitation at | Vg, - 10 22 mV  |[[.=/,=50mA |P_554
small load currents See Figure 33
Drain to source clamping voltage | Vpsy) 66 70 75 v Ips=20 mA P_55.5
Vosiaz) = [Vs - Vourl See Figure 11

See Figure 34
Output leakage current L (orp) - 0.05 0.5 HA 2 Vwfloating  |P_5.5.6
T,=85°C Vour=0V

T,=85°C
Output leakage current I (oFF) 150 - 3 10 HA Vinfloating P_5.5.8
T,=150°C Vour =0V

T,=150°C
Slew rate dV/dton 0.3 0.8 14 Vius |Ri=Q P_5.5.11
30% to 70% Vs Vs=28V
Slew rate -dV/dtore {03 0.8 14  |Vjus |SeeFigure9 |p 55717
70% to 30% Vs See Figure 35
Slew rate matching AdV/dt -0.15 |0 0.15 V/us See F-|gure 36 P_5.5.13
dV/dtox - dV/dtosr See F!gure 37

: See Figure38—————
Turn-ON time to ton 20 100 150 us See Figure 39 P_5.5.14
Vou'r: 90% Vs
Turn-OFF time to torr 20 100 150 us P_5.5.15
Vou'r: 10% Vs
Turn-ON / OFF matching Atsw -50 0 50 us P_5.5.16
torr ton —
Turn-ON time to ton_delay - 30 70 ps P_5.5.17
Vour = 10% Vs
Turn-OFF time to torr_delay - 30 70 ps P_5.5.18
Vou'r: 90% Vs
Rev. 1.00
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ThEL

&6 BB ThEE (&)
Vs=8VE36V, T,=-40°CE +150°C (PFIEBHEWEA) -

HAMETE Vs=28V. T,=25°C B¥45H

Parameter Symbol Values Unit |Noteor Number

Min. |[Typ. |Max. Test
Conditio n
Switch ON energy Eon - 0.6 - mJ |YR=120 P_5.5.19
Vour =90% Vs
Vs=36V

See Figure 40
Switch OFF energy Eore - 0.7 - mJ |YR =120 P_5.5.20
Vou'r: 10% Vs
Vs=36V

See Figure 41

1) REIEFNR, BILITIEE.

2) 1XFET, =-40°C BH#IT

HUEEM 16 Rev. 1.00
2019-03-09
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14 55N atFriR R R RP

6.2 RIERP

TEVswy MVsiop) 218 , RIEVBIARE s Vsor) RA LUK EFF KON FIOFF BIR/NEBE. Vswy) R
FFREERIFON HNER/NEBE, MNRMHEBEBERTFRENEIVsw) » MSFHXE (Kb, —EHBBES
FRENSEsor » BREFATLUITH. HUEA ON B, RIPTHEERIER. AT, RBEHV &FViow SEE
MBS A BERIUEIZ T, B 15 #0R T RIEHNH,

HUEEM 17 Rev. 1.00
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EERIRSI, s, TMARMEIERFZIES IR B RN IUEE S EBERHIEET54.1 PIARAE
Mo 17 2R 7T —1THENA, Roo BEATIREIZZE4TTHRIFPIER. BERwe 1 RnA TR
BB EMER B IPFRIPRFEIER. Revse A TRHICNBEEPHBER, HRMAZRE,
Roen =Rin = Rsense = 10 kQ BUERIN(E. BN ZowlEA— T BEBEK—TZIRE.

RARMEES, FERIPINEE,

V74
9
o

Microcontroller ~ Disia2) VS
protection diodes L
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£\
DEN 1
Roen L [
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N N A le
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E §.x
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& & .
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6.5.1 B 77t PR 1
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DMOSEEARMIHS, MM MDMOSHE MG, ERBHIEEURTF V. B 18 B RERREHITT
HNENRIREBEERREL,
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Current Limit I s, (A)

20

3 8 13 18 23 28 33 38 43 48
Drain Source Voltage Vg (V)

18 BT (BE1TH)

HUEEM 20 Rev. 1.00
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RIPTHEE

6.6 RIFThEERR S

w7 S FiP
Vs=8VE36V, T,=-40°CE +150°C (PFIEBHEWEA) o

HAMETE Vs=28V. T,=25°C BI45H

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

Loss of Ground
Output leakage current louTionD) - 0.1 |- mA  |V2y.=48YV P_6.6.1
while GND disconnected See Figure 14
Reverse polarity
Drain source diode voltage | Vpsgey) 200 610 700 mV  |IL=-4A P_6.6.2
during reverse polarity T,=150°C

See Figure 17
Overvoltage
Overvoltage protection Vsiaz) 65 70 75 % lsov=5mA P_6.6.3

See Figure 16

Overload Condition

Load current limitation I 5(s0) 60 74 88 A MWos=5V P_6.6.4
See Figure 42

Load current limitation las(so) - 40 - A A Vps=42V P_6.6.7
See Figure 43

Dynamic temperature AT 5w - 80 - K “ See Figure 19 P_6.6.8

increase while switching

Thermal shutdown Tys0) 150 1704 {2004 (°C % See Figure 19 P_6.6.10

temperature

Thermal shutdown AT s - 30 - K %4 See Figure19 |P_6.6.11

hysteresis

1) BRvVSHI OUT%b, FRESIRIIMIFIERE,
2) REFEFMA, HIGIHERE,

3) NFET,=-40°C BT

4) {XTHEEMIR

5) 1XTET,=150°C BYFHITMIR
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7.1 IS 5|

BTT6030-1ERATES | IS AMRHSENSERRRE Nise RERRE BRI (FEHITR/ERIRE DR/
SREIEE M AT ARXA) , MEmAHBERRELGES (bRkus=1/1s) o TEMIS 5]
RV R SIL0E 20 FRim. SENSE RURBEERUA T REMMATEBR. BATS v EZNEHBHIPERP , W
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238 1S 5| HIHEER,
\AS
lis= 1o/ K
lis(FauLT) s
|, Zis(az)
il ol
1
ﬂo 0

IS
o2
DEN

Sense schematic single.vsd

20 L HTIEE

HUEEM 23 Rev. 1.00
2019-03-09



PROFET™ +24V
BTT6030-1ERA

(infineon

ZHTThEE

7.2 FEHIETEIL TH SENSE 55
= 8 1R HEs izt THA(E] IS 5| IR S IRES Z,

e X Sense f55. IBITIEININEE
Operation Mode Input level ChannelX |DEN Output Level | Diagnostic Output
Normal operation OFF H Z zZ
Short circuit to GND ~GND z
Overtemperature VA yA
Short circuit to Vg Vs hsipauLn)
Open Load <Vov(orp) z

= Il/OL(CIFF)I I,IS(F.'C’\ULT)
Inverse current ~ Viny hsrauin
Normal operation ON ~ Vs hs =1L/ ks
Current limitation <V "IS(FAULT)
Short circuit to GND ~GND hseauLt)
Overtemperature T g, VA lis(rauLr)
event
Short circuit to Vg Vs hs <1/ ks
Open Load ~ V) Is < lis(on)
Inverse current ~Viny hs <lsion)”
Underload ~ VM hsiony <hs<IL uus
Don’t care Don’t care L Don’t care Z

1) TN LRI,
2) BHEARBIUNTF 1oy
3) B tyy 2o

4) BHETRATAT hove
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TERLENAP, ERY—FIITIEE BRI AFEBFIEE, ATEIX—BEER, ATUX
NAREFHITEE, AT7TEREARMAHIEESFG THIZ MEAT R, BTT6030-1ERA AFELEE
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ILUTTHEE
7.4 I HTThEE B K451
+*®9 EBSiSE: 2R

Vs=8VZE36V,

HAETE Vs=28 V.

T,=25°C BJ44

T=-40°C £ +150°C (PRIEFSHEWER) o

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

Load Condition Threshold for Diagnostic
Open load detection Vs-Vororr |4 - 6 \ Vn=0V P_7.5.1
threshold in OFF state Voen=4.5V
Open load detection I on) 4 - 25 mA  |Vin=Voen=4.5V P_7.5.2
threshold in ON state lisoy=> MA

See Figure 24

See Figure 45
Sense Pin
IS pin leakage current when|/;s s - - 1 MA | Vn=4.5V P_7.5.4
sense is disabled Voen =0V I

=lu=TA
Sense signal saturation Vs-Vis 1 - 35 v Vn=0V P_7.5.6
voltage (RANGE) Vour=Vs>10V

Voen=4.5V

Is=6 mA

See Figure 46
Sense signal maximum hsEauLT) 6 15 40 mA |Vis=Vn=0V P_7.5.7
currentin fault condition Vour=Vs>10V

Voen=4.5V

See Figure 20

See Figure 47
Sense pin maximum voltage | V57 65 70 75 v hs=5mA P_7.5.3

See Figure 20
Current Sense Ratio Signal in the Nominal Area, Stable Load Current Condition
Current sense ratio KiLiso -50% 2400 |+50% Vn=4.5V P_7.5.8
Io=50 mA Voen=4.5V
Current sense ratio Kiis -25% |2200 |+25% See Figure 21 P_7.5.9
lL=0.5A T,=-40°C;150°C
Current sense ratio KiLiso -12%  |2200 |+12% P_7.5.10
l,=2A
Current sense ratio Kiiss -9% 2200 |+9% P_7.5.11
l3=4A
Current sense ratio Kiuisa -8% 2200 |+8% P_7.5.12
la=T7A
kus derating with current | Ak s 5 0 +5 % |Ykussversuskys, |P_7.5.17
and temperature See Figure 22

30 Rev. 1.00
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IZHTTHRE

=9 BSRHE: 2B ()

Vs=8VZE36V, T=-40°CE +150°C (FFIERHIHEA) o

BIRVETE V=28 V.

T,=25°C BJ45

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Diagnostic Timing in Normal Condition
Current sense settling time |t 5oy - - 150 us | YVoen=Viw=0to4.5V; |P_7.5.18
to kwusfunction stable after Vs=28V
positive input slope on Rs=1.2kQ
both INput and DEN Csense< 100 pF
I=1ls=4A
See Figure 23
Current sense settling time |tyson pen) |~ - 10 ps Vn=4.5V P_7.5.19
with load current stable Voen=0t04.5V
and transition of the DEN Rs=1.2kQ
Csense < 100 pF
I=ls=4A
See Figure 23
Current sense settlingtime |t ) - - 20 ps | in=4.5V P_7.5.20
to /is stable after positive Voen=4.5V
input slope on current Ris=1.2 kQ
load Csense< 100 pF
L=1,=2Atol3=4A;
See Figure 23
Diagnostic Timing in Open Load Condition
Current sense settlingtime |t srauit oL |~ - 100 ps | ik=0V P_7.5.22
to /is stable for open load | o Voen=0t0 4.5V
detection in OFF state Rs=1.2kQ
Csense < 100 pF
Vour=Vs=28V
See Figure 26
Current sense settlingtime |t seayr oL |- 200 - s |YVn=45t00V P_7.5.23
for open load detectionin | oy o) Voen=4.5V
ON-OFF transition Rs=1.2kQ
Csense < 100 pF
Vour=Vs=28V
See Figure 26
Diagnostic Timing in Overload Condition
Current sense settlingtime | tsrauL) 0 - 150 s |YVn=Voe=0t04.5V |P_7.5.24
to /s stable for overload Rs=1.2kQ
detection Csense< 100 pF
VDs =24V
See Figure 19
31 Rev. 1.00
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ZHTThEE

®9 BSRHYE: 28 ()

Vs=8VZE36V, T=-40°CE +150°C (FFIERHIHEA) o
HAETE Vs=28V. T,=25°C BJ44

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

Current sense over current | tgsoc plank) |~ 350 - us |V Vin=Voen=4.5V P_7.5.32
blanking time Rs=1.2kQ

Csense < 100 pF

Vbs=5Vto0V

See Figure 19
Diagnostic disable time tas(oFr) 0 - 20 pus | Vn=4.5V P_7.5.25
DEN transition to Voen=4.5Vto 0V
ls<50% I\ [k Rs=1.2kQ

Csense < 100 pF

L=l:=4A

See Figure 23

1) EFLEIEFNR, HIgHEE,
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WNBRBIRES 3.3V AH 5V HEEHIZs. WA SEXY BEREME RN, RN RIS
EEIE EFASTRE, NWESERRIMETIRA 2SS TEEIEAFAHERRT, Wt OFF 3 ON, BFR
e F AN ARERVRS. MABRFEIPWMNAE, B 28 ERBESFMMANER, NMRFFE
ZSIH, MASRBESS, HEXITGHERTSHED (MAZRRER)

IN

%

G ND Input circuitry.vsd

& 28 MING|HIEBE&

8.2 DEN 5| B
DEN 3| BMEREF B S 4F OIS T THAE, BIRIEAMISHNG IHIMERE, 155 IE2s,

8.3 MG E
INAL DEN SEFIHHRHILLINER, FFRAEREIEVIMax. FVi Min. RERRERHR#HT, FFRHH)
BERA, BRTIZMEBE. AT BERRMFTEFBHNXE, RATREREE, XHET —EHR

IEHES o
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DN

8.4 SIS

xR 10 S MASIH
Vs=8VE36V, T,=-40°CE +150°C (P&IEBHEWEA) o

HAMETE Vs=28V. T,=25°C BI45H

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

INput Pins Characteristics

Low level input voltage range Vinw -0.3 - 0.8 v See Figure 48 |P_8.4.1

High level input voltage range | Vinw) 2 - 6 Vv See Figure 49 |P_8.4.2

Input voltage hysteresis Vingivs) - 250 - mV |V See Figure50/P_8.4.3

Low level input current v 1 10 25 PA Vn=0.8V P_8.4.4

High level input current I 2 10 25 HA Vn=5.5V P_8.45

See Figure 51

DEN Pin

Low level input voltage range Voen -0.3 - 0.8 v - P_8.4.6

High level input voltage range | Vpen 2 - 6 Vv - P_8.4.7

Input voltage hysteresis Voenvs) - 250 |- mv Y P_8.4.8

Low level input current Ioenq 1 10 25 MA | Voen=0.8V P 849

High level input current Ioenery 2 10 25 A |[Voen=5.5V P_8.4.10

1) EFEIEFNR, HIgHHEE,
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Reference |Value Purpose
R 10 kQ Protection of the microcontroller during overvoltage, reverse polarity

Guarantee BTT6030-1ERA channel is OFF during loss of ground
Roen 10kQ Protection of the microcontroller during overvoltage, reverse polarity
Rep 47 kQ Polarization of the output for short circuit to Vs detection

Improve BTT6030-1ERA immunity to electromagnetic noise
RoL 1.5kQ Ensures polarization of the 6030-1ERA output during open load in OFF

diagnostic
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MAER
1 mEER (8)
Reference |Value Purpose
Ris 1.2kQ Sense resistor
Rsense 10kQ Overvoltage, reverse polarity, loss of ground. Value to be tuned with micro
controller specification.
Csense 100 pF Sense signal filtering.
Cour 10nF Protection of the device during ESD and BClI
Renp 270 Protection of the BTT6030-1ERA during overvoltage
D BAS21 Protection of the BTT6030-1ERA during reverse polarity
V4 58V Zener diode |Protection of the device during overvoltage
Cus 100 nF Filtering of voltage spikes at the battery line
T1 Dual NPN/PNP  |Switch the battery voltage for open load in OFF diagnostic
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