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Parameter Symbol Value
Operating voltage range Vsiop) 5V..36V
Maximum supply voltage Vsiio) 66V
Maximum ON state resistance at T,= 150°C Rosiony 22 mQ
Nominal load current I vom) 9A
Typical current sense ratio ks 3900
Minimum current limitation Iis(s0) 68 A
Maximum standby current with load at T,=25°C Isior) 1.4 pA
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I |
INCT )4 11T ouT
I |
DEN LI }5] o[ L1 ouTt
I |
sLL}e! 19 LI NC
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Pinoutsingle SO14.vsd
= 2 SIRECE
3.2 5| E X FIThEE
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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) FrBkd s A MIEPCB LIEZRE—E, WBENFMBERLSIMIYERAIERT—. PCBELLIILITREERBE
RERAKBR.
MR 4 Rev. 1.00
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4.1 HI R ATEE
r3 HITRAREE"
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 Y - P_4.1.1
Reverse polarity voltage Vs(rey) 0 - 28 v t<2min P_4.12
Ta= 25°C
R =4Q
Supply voltage for short Vaatisc) 0 - 36 v Rsuppty=10mQ  |P_4.1.3
circuit protection Lguppty=5 MH
RCablel =20 mQ
LCablel =0 HH
RCable2: 320 mQ
LCableZ =40 LJ.H
See Chapter 6
and Figure 29
Supply voltage for V(o) - - 66 v 2R=20 P_4.1.12
Load dump protection R=4Q
Short Circuit Capability
Permanent short Ngsci - 100 |kcycles|PV,,, =28V  |P_4.14
circuit IN pin toggles
Input Pins
Voltage at INPUT pin Vin -0.3 - 6 v - P_4.1.13
- 7 t<2min
Current through INPUT pin |/ -2 - 2 mA - P_4.1.14
Voltage at DEN pin Voen -0.3 - 6 v - P_4.1.15
- 7 t<2min
Current through DEN pin Ipen -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 || - - Loy A - P_4.1.21
Power dissipation (DC) Pror - - 16 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 ; (PRIEBBEME)

Parameter Symbol Values Unit Note or Number
Min. |[Typ. |Max. Test Condition
Maximum energy dissipation | E,g - - 219 mJ ILk=9A P_4.1.23
Single pulse Ty0=150°C
Vs=28V
Voltage at power transistor | Vps - - 66 v - P_4.1.26
Currents
Current through ground pin |/ 5o -20 - 20 mA - P_4.1.27
-200 20 t<2min
Temperatures
Junction temperature T, -40 - 150 °C - P_4.1.28
Storage temperature Tsre -55 - 150 °C - P_4.1.30
ESD Susceptibility
ESD susceptibility (all pins) | Veso -2 - 2 kv “HBM P_4.1.31
ESD susceptibility OUT Pin |V -4 - 4 kv “ HBM P_4.1.32
vs. GND and VS connected
ESD susceptibility Veso 500 |- 500 |V S’ CbM P_4.1.33
ESD susceptibility Veso 750 |- 750 |V 5 CDM P_4.1.34

pin (corner pins)
1) REFEFMR. HIZIHEE

2) VsupRYIRBLHER DUT EZRILESR, RS I1S07637-1 10K

3) FERREPERIESERS]: 100 ppm. ESRAXHHEK EMIEIREENERRTAERA
4) ESD M52, AMKIEE“HBM”, RFEAEC Q100-002

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

AR

1. UL FTFYRII T A FER XI5 FE AR ML HT o AT IEITELEXTRABE (EZ 1 T LIFATFE
S E I AT SE

2. ZEHBIRIFIIEE S TELEIC TE AT F T HES 1 TR AEIGRRIUNE L TIEELIEE
Bl RIPIEETES T IELLE B HTIRTETIIR 15

HIREM 7 Rev. 1.00
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4.2 T{ESEHE

E 7! T{ESEET,=-40°C E +150°C; (FRIESHiHAA)

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

Nominal operating voltage Viowm 8 28 36 \Y - P_4.2.1
Extended operating voltage Vsiop) 5 - 48 \ 2Vn=4.5V P_4.2.2
RL =40

Vps< 0.5V

See Figure 15

Minimum functional supply voltage | Vsop iy~ | 3-8 4.3 5 v Vyy=4.5V P_4.2.3
R=4Q

From loyr=0A
to Vps< 0.5 V;
See Figure 15
Undervoltage shutdown Vsuy 3 35 |41 |V Vyy=45V P_4.2.4
Voen=0VRL
=40

From Vps<1V;
to /OUT =0A
See Figure 15
See Chapter 9

Undervoltage shutdown hysteresis Vs mvs |- 850 - mv |2~ P_4.2.13

Operating current channel active | /gyp 4 - 4.8 9 mA  |Vn=5.5V P_4.2.5
Voen=5.5V
Device in Roson)
Vs=36V

See Chapter 9
Standby current for whole device | /goer) - 0.1 0.5 HA Vys=36V P_4.2.7
with load (ambient) Vour=0V
Vinfloating
Voen floating
T,=85°C

See Chapter 9
Maximum standby current for Isorp 150 |~ 8 15 HA Vs=36V P_4.2.10
whole device with load Vour=0V
Vinfloating
Voen floating
T,=150°C

See Chapter 9
Standby current for whole device |/5or peyy | = 0.6 - mA |2 Vs=36V P_4.2.8
with load, diagnostic active Vour=0V
Vinfloating
Voen=5.5V

-~

~

1) {XIET, =-40°C BH#ATHL
2) RETEFMIR, RIZITHERE

HIREM 8 Rev. 1.00
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EHo
4.3 PR
RS FABET
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Junction to case Rinsc - 1 - Kw |V P 43.1
Junction to ambient Rinsa - 25 - Kw |12 P 432

1) KEFEFMR. BIGITHEE,

2) IBEMIR,, , EEAEIEIEDEC JESD51-2,-5,-7 7£ FR4 252p TR EBI B FART R, 7ET,= 105°C BFEETHERN 1WH
BRT; =m (GH+3E) T76.4x1143x1.5mmik, BB 2 WZHEE (2x70 um Cus 2x35um Cu) B
BRTHE. EEANERT, FENEHRIER T ANSHATILMESIEME—RNIREE. 555 B4,

4.3.1 PCBIZE

70um
T \ 35um
03mm PCB 2s2p.vsd
=] 4 2s2p PCB i

PCB bottom view

PCB top view

themique S014vsa

=] 5 HH 600 mm2A A EHBHNPCIRABETRME M EKIE

HUEFEM 9 Rev. 1.00
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BUEFA 13 Rev. 1.00
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OFFIRE, ZHTIEHMEI A FOFFRESH AR, MNRZHMAVIEEION, IZHENE 23RN
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Vs=8VE36V, T,=-40°CE +150°C (PFIEBHWEA) -

HARETE Vs=28 V. T,=25°C B4

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
ON-state resistance per channel|Rpgon) 150 |15 20 22 mQ IL=14=10A P_55.1
Vn=4.5V
T,=150°C
See Figure 8
ON-state resistance per channel|Rpson) 25 |- 10 - mQ Y T1,=25°C P_5.5.21
Nominal load current Iovom) - 9 - A Ur,.=85°C P_5.5.2
T,<150°C
Output voltage drop limitation | Vpgy) - 10 22 mV IL= 1= 50 mA P_5.5.4
at small load currents See Chapter 9
Drain to source clamping Vbsiaz) 66 70 75 \Y Ibs=20 mA P_5.5.5
voltage See Figure 11
Vosiaz)= [Vs- Vourl See Chapter 9
Output leakage current liorp) - 0.05 |05 WA 2 Vv floating P_5.5.6
T,=85°C Vour=0V
T,=85°C
Output leakage current lorm 150 |- 8 15 HA Vinfloating P_5.5.8
T,=150°C Vour=0V
T,=150°C
Slew rate dV/dton 0.3 0.65 14 V/us R=4Q P_5.5.11
30% to 70% Vs Vs=28V
Slew rate -dV/dtorr |03 [065 |14  |V/us |SeeFigure9 |p 55717
70% to 30% Vs See Chapter 9
Slew rate matching Adv/dt -0.15 |0 0.15 |V/us P_5.5.13
dV/dtox - dV/dtorr
Turn-ON time to Vour=90% Vs | ton 20 70 150 us P_5.5.14
Turn-OFF time to Vour=10% Vs | torr 20 70 150 us P_5.5.15
Turn-ON / OFF matching Atsw -50 0 50 us P_5.5.16
torr - ton —
Turn-ON time to Vour=10% Vs | fon_delay - 35 70 Hs P_5.5.17
Turn-OFF time to Vour=90% Vs | forr delay |- 35 70 Hs P_5.5.18
HIEFM 15 Rev. 1.00

2019-03-09
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&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 Condition

Switch ON energy Eon - 2.1 - mJ |YR=4Q P_5.5.19
Vour=90% Vs
Vs=36V

See Chapter 9
Switch OFF energy Eorr - 2.3 - mJ |YR=4Q P_5.5.20
Vour=10% Vs
Vs=36V

See Chapter 9

1) REZTEFMR, RIZIHEE.
2) NTET,=-40°C B 1TIR

BUEFA 16 Rev. 1.00
2019-03-09
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Mo B17TBRT—TMHENA, R BIEATFRGIZSSGTTHRIFHPIER. EBBERoe Fl RuATFIR
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[RiRMERT, FTIRIPINEE.
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17 i A IR e 8R4 SR B I AR M 1R 4P

Rev. 1.00
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WMREZAIE, HIaSIT A58 RIATIEMITEE, BTT6010-1ERBRIIEHZFHRIFNF,

6.5.1 B 77t PR 1

B—4, BEEERBRHEFXRPALATFNRKER, BHAXNRNIERAFELZSE . TILLHAE,
DMOSEEARMIHS, MM MDMOSHE MG, ERBHIEEURTF V. B 18 B RERREHITT
HNENRIREBEERREL,
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& 18 EBRRE (8E1TH)

HUEEM 20 Rev. 1.00
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BUEHERL (BIFTH) -

IN
A
[
I 7] -t
A LOAD CURRENT LIMITATION PHASE Loﬁﬁﬂﬁﬁ%i“gf%gw
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rR7 BSEHE: FRiP

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

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) 420 650 700 mV  |IL=-4A P_6.6.2
during reverse polarity T,=150°C
See Figure 17
Overvoltage
Overvoltage protection Vsiaz) 66 70 75 v lsov=5mA P_6.6.3
See Figure 16
Overload Condition
Load current limitation I 5(s0) 68 86 104 A MWos=TV P_6.6.4
See Chapter 9
Load current limitation lL28(s0) - 41 - A MWos=42V P_6.6.7
See Figure 18
Dynamic temperature AT ysw) - 80 - K “See Figure19 |P_6.6.8
increase while switching
Thermal shutdown T ys0) 150 |170% |200* |°C % See Figure 19 P_6.6.10
temperature
Thermal shutdown AT s - 30 - K %4 See Figure19 |P_6.6.11
hysteresis
1) BRvsFouT b, FRESIRIMIFER.
2) REZEFMR, HIRIHEE.
3) {NTET,=-40°C BY#1TIR
4) XThEEMiR
5) {XAET,=150°C BT
2 Rev. 1.00
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iJ DEN 228, NS IS TAEES. N8R DEN HECE, BERRNERERE R,

7.1 IS 5|

BTT6010-1ERBTES|FHl IS MR HIC MR o REBARLE B IEERET (IEHEE/BRES AT/ R
EdEREINSAETRXE) , MAAHSERRHILGES (bRkus=1/1s) o TR IS 5|HIF2
WA HIU0E 20 FiiRo SENSE BURBEEUR T REEMAEER. BT5S Vs EENFREHIPERP , RXLE
B FEREMEMMHE, NRABNSHMSEHRE 1S 5I#, SRIEFRMNNSEEETHNAEREM
IS 5| B R,

—15

hs=1/ ks
FAULT | | lis(eauim)

Zis(az)

Sense schematic single.vsd
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SHTINRE

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

(infineon

e X Sense f55. IBITIEININEE
Operation Mode Input level Channel X |DEN Output Diagnostic Output
Level
Normal operation OFF H z z
Short circuit to GND ~GND z
Overtemperature zZ Z
Short circuit to Vg Vs hs(rauL)
Open Load <Vov(orp) z
> VoL (orr) hisEauLT)
Inverse current ~ Vi hs(eauL)
Normal operation ON ~ Vs hs=1./ kys
Current limitation <Vs hs(eauL)
Short circuit to GND ~GND Ls(eauL)
Overtemperature T sy) YA hs(eauLn)
event
Short circuit to Vg Vs hs<I/ ks
Open Load ~ Vg lis <lisou
Inverse current Viny hs < hsion”
Underload ~ V54) hson <hs<I./ ks
Don’t care Don’t care L Don’t care Z

1) WSy iR,

2) HHERBINT 1oy
3) &K twZfEo

4) WHERBIKRTF Ioyo
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*9 A SN

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

HAETE Vs=28 V.

T,=25°C BJ44

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

Load Condition Threshold for Diagnostic
Open load detection Vs-VoLorr |4 - 6 % Vn=0V P_7.5.1
threshold in OFF state Voen=4.5V
Open load detection lo 10 - 50 mA | Vin=Voen=4.5V P_7.5.2
threshold in ON state lsoy)= 6.5 HA

See Figure 24

See Chapter 9
Sense Pin
IS pin leakage current when | /s 5 - - 1 MA | V=45V P_7.5.4
sense is disabled Voen=0V

IL=14=10A
Sense signal saturation Vs- Vis 1 - 35 v Vn=0V P_7.5.6
voltage (RANGE) Vour=Vs>10V

Voen=4.5V

/|s: 6 mA

See Chapter 9
Sense signal maximum hseauL) 6 20 40 mA |Vis=Vn=0V P_7.5.7
currentin fault condition Vour=Vs>10V

Voen=4.5V

See Figure 20

See Chapter 9
Sense pin maximum voltage | Vs 66 70 75 v lis=5mA P_7.53

See Figure 20
Current Sense Ratio Signal in the Nominal Area, Stable Load Current Condition
Current sense ratio KiLiso -50% 4500 |+50% Vn=4.5V P_7.5.8
lo=50 mA Voen=4.5V
Current sense ratio Kiisy -40% 3900 |+40% See Figure 21 P_7.5.9
[L=0.5A T,=-40°C; 150°C
Current sense ratio Kiuisa -18% |3900 |[+18% P_7.5.10
lo=2A
Current sense ratio Kiuiss -10% (3900 |+10% P_7.5.11
ls=4A
Current sense ratio KiLisa -9% 3900 |+9% P_7.5.12
la=10A
ks derating with current Ak s -8 0 +8 % |V kiussversus ks P_7.5.17
and temperature See Figure 22

30 Rev. 1.00
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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 to| ts o - - 150 us  [YVorn=Vn=0t04.5V; |P_7.5.18
kius function stable after Vs=28V
positive input slope on both Rs=1.2kQ
INput and DEN Csense< 100 pF
IL=1l5=4A
See Figure 23
Current sense settlingtime |tyson peny) |- - 10 pMs | Un=4.5V P_7.5.19
with load current stable and Voen=0t0 4.5V
transition of the DEN Rs=1.2kQ
Csense < 100 pF
IL=1:=4A
See Figure 23
Current sense settling time to| t g, ) - - 20 Ms | in=4.5V P_7.5.20
lisstable after positive input Voen=4.5V
slope on current load Ris=1.2 kQ
Csense< 100 pF
L =1,=2Atol3=4A;
See Figure 23
Diagnostic Timing in Open Load Condition
Current sense settling time to| trauit oL |~ - 100 Ms | V=0V P_7.5.22
lis stable for open load OFF) Voen=0to 4.5V
detection in OFF state Rs=1.2kQ
Csense < 100 pF
Vour=Vs=28V
See Figure 26
Current sense settling tosFauLT oL |- 200 - us  |[YVw=45to00V P_7.5.23
time for open load ON_OFF) Voen=4.5V
detection in ON-OFF Rs=1.2kQ
transition Csense < 100 pF
Vour=Vs=28V
See Figure 26
Diagnostic Timing in Overload Condition
Current sense settlingtime to| tyseaumy |0 - 150 us | YVin=Voen=0t04.5V |P_7.5.24
lis stable for overload Rs=1.2kQ
detection Csense< 100 pF
VDs =24V
See Figure 19
HUEFEM 31 Rev. 1.00
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L HTThRE
=9 BN 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 | tysioc_blank) |~ 350 - us | Win=Vorn=4.5V P_7.5.32
blanking time Rs=1.2kQ

Csense < 100 pF

Vbs =5V to OV

See Figure 19
Diagnostic disable time tais(oFF) 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

I=ls=4A

1) EFEIEFNR, HIgHEE,

IR F A 32 Rev. 1.00
2019-03-09



PROFET™ +24 V (‘/
™ + [ 4
BTT6010-1ERB Inflneon

DN

8 BN R

8.1 M\

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)

N e

%

GND Input circuitry.vsd
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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 |Noteor Number
Min. |[Typ. |Max. Test Condition

INput Pins Characteristics

Low level input voltage range |Vinw -0.3 - 0.8 \Y See Chapter9 |P_8.4.1

High level input voltage range |Vinn) 2 - 6 \Y See Chapter9 |P_8.4.2

Input voltage hysteresis Vingvs) - 250 - mV |V See Chapter9|P_8.4.3

Low level input current I 1 10 25 MA Vn=0.8V P_8.4.4

High level input current N 2 10 25 HA Vn=5.5V P_8.4.5

See Chapter 9

DEN Pin

Low level input voltage range | Voen) -0.3 - 0.8 \Y - P_8.4.6

High level input voltage range | Voen) 2 - 6 \Y - P_8.4.7

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

Low level input current Ioenq 1 10 25 WA [Voen=0.8V P_8.4.9

High level input current Ioenry 2 10 25 pA Voen=5.5V P_8.4.10

1) EFEIEFNR, HIgHHEE,
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Reference |Value Purpose

Rin 10 kQ Protection of the micro controller during overvoltage, reverse polarity
Guarantee BTT6010-1ERB channels OFF during loss of ground

Roen 10 kQ Protection of the microcontroller during overvoltage, reverse polarity
Guarantee BTT6010-1ERB channels OFF during loss of ground

Rep 47 kQ Polarization of the output
Improve BTT6010-1ERB immunity to electromagnetic noise

Ris 1.2kQ Sense resistor

Rsense 10 kQ Overvoltage, reverse polarity, loss of ground. Value to be tuned with
microcontroller specification.
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11 mEER (8)
Reference |Value Purpose
RoL 1.5kQ Ensure polarization of the BTT6010-1ERB output during open load in OFF
diagnostic
D BAS21 Protection of the BTT6010-1ERB during reverse polarity
Renp 27Q To limit the GND current at a safe value during ISO pulse
V4 58V Zener diode |Protection of the device during overvoltage
T1 Dual NPN/PNP Switch the battery voltage for open load in OFF diagnostic
Csense 100 pF Sense signal filtering
Cus 100 nF Filtering of the voltage spikes on the battery line
Cour 10nF Protection of the BTT6010-1ERB during ESD and BClI
10.1 EZNAER
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