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Parameter Symbol Value
Operating voltage range Vsiop) 5V...36V
Maximum supply voltage VsiLo) 65V
Maximum ON state resistance at T,= 150°C per channel Roson) 62 mQ
Nominal load current (one channel active) I (nomy1 6A
Nominal load current (both channels active) I nomy2 4A
Typical current sense ratio ks 2240
Minimum current limitation I 5s0) 40A
Maximum standby current with load at 7,=25°C Is(orr) 500 nA
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Pin Symbol Function
1 GND GrouND; Ground connection
2 INO INput channel 0; Input signal for channel 0 activation
3 DEN Diagnostic ENable; Digital signal to enable/disable the diagnosis of the device
4 IS Sense; Sense current of the selected channel
5 DSEL Diagnostic SELection; Digital signal to select the channel to be diagnosed
6 IN1 INput channel 1; Input signal for channel 1 activation
7,11 NC Not Connected; No internal connection to the chip
8,9,10 OuT1 OUTput 1; Protected high-side power output channel 1?
12,13,14 ouTo OUTput 0; Protected high-side power output channel 0¥
Cooling Tab |VS Voltage Supply; Battery voltage
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T,=-40°C E +150°C; (FRIESXBME)
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 | -Vggey 0 - 28 \ t<2min P_4.1.2
Ta=25°C
R=12Q
Zono= Diode +27 Q
Supply voltage for short | Vgarisq) 0 - 36 \ Rsupply= 10 mQ P_4.13
circuit protection Lgyppty =5 HH
RCablel =20 mQ
LCablel =0 HH
Rcablez= 320 mQ
LCable2 =40 IJH
See Chapter 6
and Figure 53
Supply voltage for Vs (o) - - 65 Vv JR=20 P_4.1.12
Load dump protection R=12Q
Short Circuit Capability
Permanent short circuit | nggey - - 100 kcycles [¥ Vsuppy™ 28 V P_4.14
IN pin toggles
Input Pins
Voltage at INPUT pins Vin -0.3 - 6 \ - P_4.1.13
- 7 t<2min
Current through INPUT Iy -2 - 2 mA - P_4.1.14
pins
Voltage at DEN pin Voen -0.3 - 6 % - P_4.1.15
- 7 t<2min
Current through DEN pin | /oen -2 - 2 mA - P_4.1.16
Voltage at DSEL pin VoseL -0.3 - 6 v - P_4.1.17
- 7 t<2min
Current through DSEL pin | /pseL -2 - 2 mA - P_4.1.18
Sense Pin
Voltage at IS pin Vis 03 |- Vs Vv - P_4.1.19
Current through IS pin hs -25 - 50 mA - P_4.1.20
BIBFA 6 Rev. 1.00
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T,=-40°C £ +150°C; (BRIESHEHME)
Parameter Symbol Values Unit Note or Number
Min. |Typ. |Max. Test Condition
Power Stage
Load current || - - oy | A - P_4.1.21
Power dissipation (DC) Prot - - 2.0 W Ta=85°C P_4.1.22
T,<150°C
Maximum energy Ens - - 85 mJ Iy =4A P_4.1.23
dissipation Ty0=150°C
Single pulse (one channel) Vs=28V
Voltage at power transistor |Vps - - 65 v - P_4.1.26
Currents
Current through ground ! enp -20 - 20 mA - P_4.1.27
pin -200 20 t<2min
Temperatures
Junction temperature T, -40 - 150 °C - P_4.1.28
Storage temperature Tste -55 - 150 °C - P_4.1.30
ESD Susceptibility
ESD susceptibility (all pins)| Vesp -2 - kv Y HBM P 4131
ESD susceptibility OUT Pin | Viqp -4 - 4 kv 4 HBM P_4.1.32
vs. GND and Vsconnected
ESD susceptibility Veso 500 |- 500 |V 5 CDM P_4.1.33
ESD susceptibility Vesp 750 |- 750 |V 5/ CDM P_4.1.34

pin (corner pins)

1) REIEFMR, RIGITEE.
2) VswPNIZELHR R DUT EREILESS, RS I1S07637-11RE
3) FERREPERIESERS]: 100 ppm. ESRAXHHEK EMIEIREENERRTARA
4) ESD =M, AMIEE“HBM”, RFEAEC Q100-002

5) ESD M=%, FFSAEC Q100-0114F M FE BBIG&F1RE! (CDM)
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4.2 T{ESEHE

Ra TYESBET=-40°C E +150°C; (BRIESHAR)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Nominal operating voltage Viom 8 28 36 Vv - P 421
Extended operating voltage | Vgop) 5 - 48 v 2Vn=4.5V P_4.2.2

R=12Q

Vbs<0.5V

See Figure 15
Minimum functional supply Vsop v~ |38 4.3 5 \ Vyn=4.5V P_4.23
voltage R=12Q

From loyr=0A

to Vps<0.5V;

See Figure 15

See Figure 29
Undervoltage shutdown Vsuy 3 3.5 4.1 v Vyn=4.5V P_4.2.4

Voen =0V RL

=120

From Vps<1V;

tolour=0A

See Figure 15

See Figure 30
Undervoltage shutdown Vsv_mvs |- 850 - mv |2~ P_4.2.13
hysteresis
Operating current lenp 1 - 55 9 mA | V=55V P_4.2.5
One channel active Voen=5.5V

Device in Roson)

Vs=36V

See Figure 31
Operating current lenp 2 - 9 12 mA | Vn=5.5V P_4.2.6
All channels active Voen=5.5V

Device in Roson)

Vs=36V

See Figure 32
Standby current for whole IsioFp) - 0.1 0.5 uA  |Yvs=36V P_4.2.7
device with load Vour=0V

Vinfloating

Voen floating

T,=85°C

See Figure 33
HUEEM 8 Rev. 1.00
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Rt
rRa TESEER (47)T,=-40°C to +150°C; (BRIEFS B BR)
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
Maximum standby current for |50 150 |- 6 15 HA Vs=36V P_4.2.10
whole device with load Vour=0V
Vinfloating
Voen floating
T,=150°C
See Figure 33
Standby current forwhole  |lsor peny |- 0.6 - mA |2 Vs=36V P_4.2.8
device with load, diagnostic Vour=0V
active Vinfloating
Voen=5.5V

1) {XIET, =-40°C BH#ATMHL
2) REFEFMIX, BHIZITHEE.

AR TELIEEER, ICKIRBEIHPIESTIF BUFIEEEBTIFLERFLHIIF I THE

EHo
4.3 pralizk )
e 3] FABET
Parameter Symbol Values Unit |Noteor Number
Junction to case Rinsc - 2 - Kw |V P 431
Junction to ambient R - 25 - Kw Y2 P_4.3.2
Both channels active

1) REFEFNIR. BIZITHEE.

2) BEH R [EEIRIBIJEDEC JEDEC JESD51-2,-5,-7 7E FR4 2s2p HR LRI B AN, 1E Ta=105°C I MEIEY
LSHEBIWIENBRT; &= (GH+#%E) £76.4x1143x1.5mm iR, BB 2 PMREBSAE (2 x 70 pm Cu.
2x35umCu) WERTHE. MEANERLT, RENBREE TANSHIFLIETIEME—RNERR. 15
SEE 4,

MR 9 Rev. 1.00
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1E) o Hvw HIE, AIERZEMAEEMRIFEIZEIIGE. 2GE, ZHERHRIMaHRKS. H
Viw JHREY, 1ZBiER, REMEHRES. EERERE, THRPI8EE.

VBAT
3VS

Gate | |i

driver ||_

DEVice NV IL(INV) VINV

logic Comp outl —— /V’

GND
ZGND

E 13 REEBREBE
BUEFA 15 Rev. 1.00

2019-03-09



PROFET™ +24 V Sy
BTT6030-2ER§4 (In fl neon

ThEL

5.5 ThER L B S

6 EBSISE: ThEE
Vs=8VE36V, T=-40°CE +150°C (FFIEBHIHAA) -

HAMETE Vs=28V. T,=25°C B¥45H

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

ON-state resistance per channel | Rpgon) 150 |40 55 62 mQ  |IL=l.=4A P_55.1

V|N =45V

T,= 150°C

See Figure 8
ON-state resistance per channel |Rosiony 25 |- 32 - mQ |YT,=25°C P 5521
Nominal load current ILvom - 6 - A U1.=85°C P_5.5.2
One channel active T,<150°C
Nominal load current I (nom)2 - 4 - A P_55.3
All channels active
Output voltage drop limitation at | Vpg - 10 22 mV | IL.=10=50 mA P_554
small load currents See Figure 34
Drain to source clamping voltage |Vpsay 66 70 75 v Ips=20 mA P_5.5.5
VDs(Az): (Vs-Vour) See Figure 11

See Figure 35
Output leakage current per I oFF) - 0.05 (0.5 pA [P Vifloating P_5.5.6
channel; T, = 85°C Vour=0V

T,=<85°C
Output leakage current per Lo 50 |- 2 10 HA Vinfloating P_55.8
channel; T,=150°C Vour=0V

T,=150°C
Slew rate AV/dton 0.3 0.8 14 Vius |RL=120Q P_5.5.11
30% to 70% Vs Vs=28V
Slew rate -AV/dtorr 0.3 0.8 1.4 Vjus |SeeFigure9 |p 55717
70% to 30% Vs See Figure 36
Slew rate matching advdt  |-015 o 0.15 |vus |>eeFigure37 fp 5513
dV/dton - dV/dtorr See F!gure 38
Turn-ON time to Vour=90% V. t 20 50 150 >ee Figure 39 P_5.5.14

urn- Ime to Vour= o Vs ON us See Figure 40 _J.0.

Turn-OFF time to Vour=10% Vs | torr 20 55 150  |ps P_5.5.15
Turn-ON / OFF matching Atsw -50 0 50 ys P_5.5.16
torr - ton
Turn-ON time to Vour= 10% Vs ton_delay - 30 70 Hs P_5.5.17
Turn-OFF time to Vour=90% Vs torF delay |- 30 70 us P_5.5.18
HUEEM 16 Rev. 1.00
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ThEL

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

HAMETE Vs=28V. T,=25°C BH45H

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

Switch ON energy Eon - 0.6 - mJ |YR=120 P_5.5.19
Vour=90% Vs
Vs=36V

See Figure 41
Switch OFF energy [ - 0.8 - mJ |YR =120 P_5.5.20
Vour=10% Vs
Vs=36V

See Figure 42

1) REIEFMR, RIRITEE.

2) NTET,=-40°C B 1TIR

HUEEM 17 Rev. 1.00
2019-03-09



o~ _.
PROFET™ +24 V Inflneon
BTT6030-2ERB
RiPThEE

6 RIFIHEE

ZEBHRMEMNRIFTIEE, XETHESEERLE IC AEEFMRFEANKER RIMERKE, WES
MBINABH T EETIECE, RIPIEREN T EREERVIRIEMILITR.

6.1 it R K RIP

NRERIEH AR, FEARMAEZEIEM, NEICTE IN S MMM BENFE, RHEHaE
SNOFF (ZRTALFONIRT) BURIFOFFIRZS, MM TBEIKFRIF.

NRBHITMREERK, EINTEMCUFBTT6030-2ERBZ [EfEAINEME, UHFREEX,
NERIRIREBIHEMER, BB (lourenn) ZTMDMOSTH . B 14{E R 1%

BN ZanwA— M ERRRE—DZIRE,

o
~3 Zis(A2) A VS
[
=y IS onz) Ao 7 Vear
Rsense L DS(AZ)
+
— Rogr } | IDSEL \/ T
| E— A DEN 1 : |
—{ Ry} A IINO | LOGlC E.. # OUT(GND)
)
T R A IINl l
LRy T
ouT
ZDgsp IGND

FASY L,R
R\S D y L
/\;L 77

Loss of ground protection.vsd

14 S5 BrTaR R R R R

6.2 RERF

TEVsuy FVsor Z218] , RIENGBIHARKR . Vsor) TR A AL EFFXON FOFF BIsR/NEBE. Vsuy) /W
FFREEMRIFON e/ NEBE, MNREBBERFRENSIVsw) , MWSHEXEF (KT, —BHBBES
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RIPTHEE

6.6 RIFThEERR S

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

HAMETE Vs=28V. T,=25°C B¥45H

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

Loss of Ground
Output leakage currentwhile |loyronp) |- 01 |- mA |V2y,=48YV P_6.6.1
GND disconnected See Figure 14
Reverse polarity
Drain source diode voltage Vbs(rev) 200 |610 |700 mVvV  |[LL=-2A 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 s(s0) 40 50 60 A MWos=5V P_6.6.4
See Figure 43

Load current limitation lass0) - 25 - A A Vps=42V P_6.6.7
See Figure 44

Dynamic temperature increase | AT - 80 - K “'See Figure19 |P_6.6.8

while switching

Thermal shutdown Tys0) 150 |170* (200 |°C 'See Figure19 |P_6.6.10

temperature

Thermal shutdown hysteresis |ATsc) - 30 - K 54 See Figure 19 |P_6.6.11

1) BRvVSHI OUT%b, FRESIRIIBIFIERE,
2) REZEFMA, HIGITHEE,

3) NFET,=-40°C BT

4) {XTHREMII

5) {XTET,=150°C BY# 1Tt
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SHTINRE

7.2

AEHE1THEIU TR SENSE 55

& 9 IR I TTHAE IS SIS RIRES

&9 Sense 55. BITEAIIEE
Operation Mode Input level Channel X |DENY Output Diagnostic Output

Level
Normal operation OFF H z z
Short circuitto GND ~GND z
Overtemperature VA z
Short circuit to Vg Vs lisFauLT)
Open Load <Vor(orp) z

> VoL (orr) his(rauLT)
Inverse current ~Vinv liseauL)
Normal operation ON ~ Vs hs =1,/ ks
Current limitation <Vg lis(eauim)
Short circuit to GND ~GND ls(eauL)
Overtemperature T gy, z hs(rauL)
event
Short circuit to Vg Vs hs <1/ kus
Open Load ~ Vg lis <lision
Inverse current Viny hs <hsiony”
Underload ~ Vg hson) < hs <! juaus
Don’t care Don’t care L Don’t care Zz

1) ®EFPZBETR, BRIKET DSEL 5IHNEE TEHMEE,

2) ESMEY ERIEBME,

3) RSN ITUNTF I ono

4) BKty ZE.

5) HIHERGIAKRT oo
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PROFET™ +24V
BTT6030-2ERB

SHTINRE

7.4 IZHThEE R S
& 10 BSEHE: 28

Vs=8VZE36V,

HANETE Vs=28 V.

T,=25°C Bd45

T=-40°C £ +150°C (PRIEFHEIWER) o

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

Load Condition Threshold for Diagnostic
Open load detection Vs-VoLor |4 - 6 v |[Yvw=ov P_7.5.1
threshold in OFF state Voen=4.5V

See Figure 26
Open load detection lon) 4 - 25 mA  |Vin=Voen=4.5V P_7.5.2
threshold in ON state hso=5 UA

See Figure 24

See Figure 46
Sense Pin
IS pin leakage current when| /g s, - 002 |1 pA  |PVn=45V P_7.5.4
sense is disabled Voen=0V

I=lu=4A
Sense signal saturation V- Vig 1 - 35 \ V=0V P_7.5.6
voltage (RANGE) Vour=Vs>10V

Voen=4.5V

/|s: 6 mA

See Figure 47
Sense signal maximum hsEauLT) 6 15 40 MA | Vig=V,y=Vpse =0V P_7.5.7
currentin fault condition Vour=Vs>10V

Voen=4.5V

See Figure 20

See Figure 48
Sense pin maximum Visiaz) 65 70 75 \Y hs=5mA P_7.5.3
voltage See Figure 20
Current Sense Ratio Signal in the Nominal Area, Stable Load Current Condition
Current sense ratio KiLiso -50% 2450 |+50% Vn=4.5V P_7.5.8
lo=50mA Voen=4.5V
Current sense ratio Kiis1 -25% (2360 [+25% See Figure 21 P_7.5.9
[L=0.5A T,=-40°C; 150 °C
Current sense ratio KiLis -12% 2240 |+12% P_7.5.10
l,=1A
Current sense ratio Kiiss -9%  |2240 |+9% P_7.5.11
ls=2A
Current sense ratio Kiisa -8% 2240 |(+8% P_7.5.12
la=4A
ks derating with current | Ak s -5 0 +5 % |7 kiussversus ks, P_7.5.17
and temperature See Figure 22

31 Rev. 1.00
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ZHTThEE

&10 SIS 2l ()
Vs=8VZE36V, T,=-40°CE +150°C (FRIEFHEIRA) -
HAETE Vs=28V. T,=25°C BJ44

Parameter Symbol Values Unit | Note or Test Number
Min. |Typ. |Max. Condition
Diagnostic Timing in Normal Condition
Current sense settling time| tyson) - - 150 us |2 Vosw=Vn=0t04.5VVS |P_7.5.18
to kwusfunction stable after =28V
positive input slope on Ris=1.2kQ
both INput and DEN Csense< 100 pF
L=I15=2A
See Figure 23
Current sense settlingtime | tyson pen) |~ - 10 us | YVin=4.5V P_7.5.19
with load current stable Voen=0t0 4.5V
and transition of the DEN Rs=1.2kQ
Csense < 100 pF
IL=15=2A
See Figure 23
Current sense settlingtime |t s, - - 20 us  |[YVw=45V P_7.5.20
to /is stable after positive Voen= 4.5V
input slope on current Rs=1.2kQ
load Csense< 100 pF

/L:/L2: 1Ato /L:/L3: 2A
See Figure 23

Diagnostic Timing in Open Load Condition

Current sense settling time | {ysauit oL |~ - 100 us | YVn=0v P_7.5.22
to /is stable for open load | o Voen=0to 4.5V
detection in OFF state Ris=1.2kQ

Csense < 100 pF

Vour=Vs=28V

See Figure 26
Current sense settlingtime |t sraut oL |- 200 - us [P Vn=4.5to0V 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 |tysraury |- - 150 us | ?Viw=Voen=0t04.5V [P_7.5.24
to /s stable for overload Rs=1.2kQ
detection Csense< 100 pF

Vbs=24V

See Figure 19
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ZHTThEE

®|10 SR 8 ()

Vs=8VZE36V, T=-40°CE+150°C (FRIEFHIREA) -
BRETE Vs=28V. T,=25°C Bf44

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

Current sense over current | tysioc blank) |~ 350 - us (2 Vin=Vorn=4.5V P_7.5.32
blanking time Rs=1.2kQ
Csense < 100 pF
Vbs=5Vto0V
See Figure 19
Diagnostic disable time tais(oFF) - - 20 us |YVn=4.5V P_7.5.25
DEN transition to Voen=4.5Vto 0V
ls<50% I /kus Ris=1.2kQ
Csense < 100 pF
I=13=2A

See Figure 23

Current sense settling time | tysche) - - 20 pus  |Vino=Vie=4.5V P_7.5.26
from one channel to Voen=4.5V
another Vosee=0to 4.5V
R|s =1.2 kQ
Csense < 100 pF
loute)=13=2A
loury=ls=1A
See Figure 23

1) DSEL 5|BMIEIFEIE 0,
2) RETEFME, RIZITHIEE.
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DN

8.4 SIS

x11 S MASIH
Vs=8VE36V, T~=-40°CE +150°C (FFIEBHIHAA) -

HAMETE Vs=28V. T,=25°C B¥45H

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

INput Pins Characteristics

Low level input voltage range Vinw -03 |- 0.8 v See Figure49 |P_84.1

High level input voltage range Ving) 2 - 6 Vv See Figure50 |P_8.4.2

Input voltage hysteresis Vints) - 250 - mV  |YSee Figure51 |P_8.4.3

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

High level input current N 2 10 25 MA | V=55V P_8.4.5

See Figure 52

DEN Pin

Low level input voltage range Voenw -03 |- 0.8 Y - P_8.4.6

High level input voltage range Voenm) 2 - 6 v - P_8.4.7

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

Low level input current Ioenqy 1 10 25 MA [ Voen=0.8V P_8.4.9

High level input current Ioenh) 2 10 25 MA | Voen=5.5V P_8.4.10

DSEL Pin

Low level input voltage range VoseLw) -03 |- 0.8 \Y - P_8.4.11

High level input voltage range Vosewn) 2 - 6 v - P_8.4.12

Input voltage hysteresis Vosewnvs) |- 250 - mv |V P_8.4.13

Low level input current lpseLw) 1 10 25 A | Vose=0.8V P_8.4.14

High level input current IpseLin) 2 10 25 PA | Vose=5.5V P_8.4.15

1) EFEIEFNR, HIgHEE,
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Reference |Value Purpose
Rin 10 kQ Protection of the microcontroller during overvoltage, reverse polarity
Guarantee BTT6030-2ERB channels OFF during loss of ground
Roen 10 kQ Protection of the microcontroller during overvoltage, reverse polarity
RoseL 10 kQ Protection of the microcontroller during overvoltage, reverse polarity
Rep 47 kQ Polarization of the output for short circuit to Vs detection
Improve BTT6030-2ERB immunity to electromagnetic noise
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Reference |Value Purpose

RoL 1.5kQ Ensures polarization of the BTT6030-2ERB output during open load in OFF
diagnostic

Ris 1.2kQ Sense resistor

Rsense 4.7kQ Overvoltage, reverse polarity, loss of ground. Value to be tuned with
microcontroller specification.

Csense 100 pF Sense signal filtering.

Cout 10nF Protection of the device during ESD and BClI

T1 Dual NPN/PNP | Switch the battery voltage for open load in OFF diagnostic

Reno 270 Protection of the BTT6030-2ERB during overvoltage

D BAS21 Protection of the BTT6030-2ERB during reverse polarity

V4 58V Zener diode | Protection of the device during overvoltage

Cus 100 nF Filtering of voltage spikes at the battery line
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