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Parameter Symbol Value
Operating voltage range Vsiop) 5V..36V
Maximum supply voltage VLo 66V
Maximum ON state resistance at T,= 150°C Rosion) 22 mQ
Nominal load current I (vom) 9A
Typical current sense ratio kius 3900
Minimum current limitation Iis(s0) 90 A
Maximum standby current with load at T,=25°C Isiorr) 1.4 pA
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Pinoutsingle SO14.vsd
& 2 SIFAECE
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) FrEHHSIMAITEPCB LERTE —iE. BEMFTA RS IMYEREERT . PCBELUIIRITRAETBHK

RRAREM.
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T,=-40°C E +150°C; (FRESHEME)
Parameter Symbol Values Unit Note or Number
Supply Voltages
Supply voltage Vs -0.3 - 48 v - P_4.1.1
Reverse polarity voltage Vs rew) 0 - 28 v t<2min P_4.1.2

TA: 25°C

R=4Q
Supply voltage for short Vea(sc) 0 - 36 v 2 Recu=20 mQ P_4.13
circuit protection Rcable=16 mQ/m

LCable: 1 HH/m,

[=00or5m

See Chapter 6

and Figure 29
Supply voltage for V(o) - - 66 v YR=20 P_4.1.12
Load dump protection R=40Q
Short Circuit Capability
Permanent short circuit | Nggc; - 100 |kcycles [PV, =28V |P_4.14
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 | loen -2 - 2 mA - P_4.1.16
Sense Pin
Voltage at IS pin Vis 03 |- Vs v - P_4.1.19
Current through IS pin Is -25 - 50 mA - P_4.1.20
Power Stage
Load current I - - homy — |A - P_4.1.21
Power dissipation (DC) Pror - - 1.6 w Ta=85°C P_4.1.22

T,<150°C
Maximum energy Exs - - 219 mJ Iy =9 A P_4.1.23
dissipation Single pulse Ty =150°C

Vs=28V

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

Voltage at power transistor |Vps - - 66 \Y - P_4.1.26

Currents

Current through ground pin |/ gyp -20 - 20 mA - P_4.1.27
-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 - 2 kv “ HBM P_4.1.31

ESD susceptibility OUT Pin | Vi, -4 - 4 kv “ HBM P_4.1.32

vs. GND and VS connected

ESD susceptibility Veso -500 |- 500 |V ' CDM P_4.133

ESD susceptibility Vesp -750 |- 750 Vv ' CDM P_4.1.34

pin (corner pins)

1) REFEFMR. HIZIHEE

2) FERREPERESERS]: 100 ppm. ESFAXHHEK EMIEIREENERRTAERA
3) VsupRYIRBLHE R DUT IEZRILESE, RS I1S07637-1 10K

4) ESD =M, AMIER“HBM”, RFEAEC Q100-002

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

AR

1. EIUL TSI 7T ATGE S XI5 THE LR A M F7 I KT BITEZEXTRABIE EF1F T LIFAIGE
By AT

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

Nominal operating voltage Viom 8 28 36 Vv - P 421
Extended operating voltage Vsiop) 5 - 48 \ V=45V P_4.22

R=4Q

Vps< 0.5V
Minimum functional supply Vsiop) min 3.8 4.3 5 \ Vyn=4.5V P_4.2.3
voltage R=4Q

From lour=0A

to

V/ps< 0.5 V;

See Figure 15
Undervoltage shutdown Vswy) 3 3.5 4.1 Vv Vyn=4.5V P_4.2.4

Voen =0V RL

=40

From Vps<1V,

to /ou-r =0A

See Figure 15

See Chapter 9
Undervoltage shutdown Vsuv)_nvs - 850 - mv [2- P_4.2.13
hysteresis
Operating current channel lenp 1 - 4.8 9 mA  |Vn=5.5V P_4.2.5
active Voen=5.5V

Device in Roson)

Vs=36V

See Chapter 9
Standby current for whole Is(oFf) - 0.1 0.5 LA |[YVs=36V P_4.2.7
device with load (ambient) Vour=0V

Vinfloating

Voen floating

T,=85°C

See Chapter 9
Maximum standby current for | /5o 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 Isorr pEn) | 0.6 - mA |2 Vs=36V P_4.28
device with load, diagnostic Vour=0V
active Vinfloating

Voen=5.5V
HIEFM 8 Rev. 1.00
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EHo
4.3 PR
xS 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 Rinia - 25 - Kw |2 P 432

1) REFEFNH BRIGIHERE.

2) IBEMIR,, , EEAEIEIEDEC JESD51-2,-5,-7 7£ FR4 252p TR _EBI B FART R, 7ET,= 105°C SFEETHERN 1WH
BERT; =m (BH+3E) T76.4x1143x1.5mmik, BB 2 WZHBEE (2x70 um Cus 2x35um Cu) B
BEATAE, TEANERT, RENHMIEETHANSRIFLETEME—RRRR. ESE B4,

4.3.1 PCBIZE
i 70um
v

1'5mmI ——

T 35um
+

0.3mm PCB 2s2p.vsd

=] 4 2s2p PCB &l

PCB bottom view

PCB top view

= =

5 #H45 600 mm> 2 HE R I PCIR A ETRMNEMEKRE
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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 |15 20 22 mQ | L=14=10A P_55.1
Vn=4.5V
T,=150°C
See Figure 8
ON-state resistance per channel |Rbson) 25 - 10 - mQ |YT,=25°C P_5.5.21
Nominal load current I vom) - 9 - A UT,=85°C P_5.5.2
T,<150°C
Output voltage drop limitation at | Vpg ) - 10 22 mV | [L=/o=50mA |P_5.5.4
small load currents See Chapter 9
Drain to source clamping voltage | Vpsaz) 66 70 75 % Ips=20 mA P_5.5.5
Vosiaz= [Vs - Vourl See Figure 11
See Chapter 9
Output leakage current lorp) - 005 |05 uA | ? Vivfloating P_5.5.6
T,=85°C Vour=0V
T,=85°C
Output leakage current I\ oFF)._150 - 8 15 HA Vinfloating P_5.5.8
T,=150°C Vour=0V
T,=150°C
Slew rate dV/dtox 0.3 0.65 14 Vius |[Ri=40Q P_5.5.11
30% to 70% Vs Vs=28V
Slew rate -dV/dtore |03 |0.65 |14  |v/us |SeeFigure9 |p 5513
70% to 30% Vs See Chapter 9
Slew rate matching AdV/dt -0.15 |0 0.15 V/us P_55.13
dV/dton - dV/dtorr
Turn-ON time to ton 20 70 150 ps P_5.5.14
Vou'r: 90% Vs
Turn-OFF time to tore 20 70 150 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 - 35 70 ps P_5.5.17
Vour=10% Vs
Turn-OFF time to torr_delay - 35 70 ps P_5.5.18
Vou'r: 90% Vs

IR F A 15 Rev. 1.00
2019-03-09
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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 Condition

Switch ON energy Eon - 2.1 - mJ |V R =40 P_5.5.19
Vour=90% Vs
Vs=36V

See Chapter 9
Switch OFF energy Eore - 2.3 - mJ |[YR =40 P_5.5.20
Vour=10% Vs
Vs=36V

See Chapter 9

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

IR F A 16 Rev. 1.00
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FREEBERESEEAEL, SMABRIRIE, HEFEREMSEE. XLEENTEREENE, Uk

N =) N
j(HEEEASHEon
lSOV
k
O
[>]L Zisiaz) VS
IS Zowa) ~~ Lps(az) Vaar
— R ] i3 N
AN T
— R} - 5
— i LOGIC ]
Ll
"
ouT
ZDgsp L GND
R\S
ZGND
LR
/\;L 77

Overvoltage protection single.vsd

16 fERSMB TR E R

HUEEM 18 Rev. 1.00
2019-03-09




o~ _.
PROFET™ +24 V |nf| neon
BTT6010-1ERA

RIPTHRE

6.4 R MR
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.L 9
Microcontroller e Zisaz) VS T b
protection diodes Lt
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RIFThEERR S

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

HAMETE V=28V,

T,=25°C BJ45

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Loss of Ground
Output leakage current while | loyr(np) - 01 |- mA  |V2y.=48YV P_6.6.1
GND disconnected See Figure 14
Reverse polarity
Drain source diode voltage Vos(rev) 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 % lsov=5mA P_6.6.3
See Figure 16
Overload Condition
Load current limitation I 5(s0) 90 115 140 A MWos=TV P_6.6.4
See Chapter 9
Load current limitation lL2s(s0) - 575 |- A MVps=42V P_6.6.7
See Figure 19
Dynamic temperature increase | AT gy, - 80 - K “ See Figure 19 P_6.6.8
while switching
Thermal T ys0) 150 |170% |200% |°C % See Figure 19 P_6.6.10
shutdown
temperature
Thermal shutdown hysteresis | AT sc) - 30 - K 94 See Figure19 |P_6.6.11
1) BrRvs#oOUT b, FRESIRIYEFFER.
2) REFEFMK, HRIRIHERE.
3) NFET,=-40°C BH# 1T
4) XTHEEMR
5) {XTET,=150°C BT
22 Rev. 1.00

BHREFM

2019-03-09



o~ _.
PROFET™ +24 V |nf| neon
BTT6010-1ERA

SHTINRE

7 IZHRThRE

HFIZETERY, BTT6010-1ERATESIM IS MR EMFFIRINMESNAS, XLESSHRA SENSE, WRE
iJ DEN 228, NS IS TAEES. N8R DEN HECE, BERRNEERE R,

7.1 IS 5|

BTT6010-1ERATES | IS AMEMHICES 1o REARRE R ISR (BtFER/BRRH28/SR
B EGMESAHFARXA) , memRERRHLEES (bbRkus=1./1s) o TTERYIS 512
BALEIGNE 20 F7R. SENSE UREEBUR T REMAEER. HTS Vs EEAFRERIPRIP , NRXLE
BHERAEMBMER, WRBNSEMSIEHEE IS 5|, SRERMUMNSIMEIGEIENAIZZHEY
IS 5| R ER,

VS

—
L

IIS IL/ I‘(ILIS
FAULT IIS (FAULT)

- s
ﬂ

IS
DEN

Sense schematic single.vsd
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iCURThEE

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 Channel X |DEN Output Level | Diagnostic Output
Normal operation OFF H VA z
Short circuit to GND ~GND zZ
Overtemperature z zZ
Short circuit to V Vs hs(eaut)
Open Load < Vovorm) z

> VOL(OFF)l hsEauLT)
Inverse current ~ Viny hsFauLr)
Normal operation ON ~ Vs hs =1,/ ks
Current limitation <Vs hisiFauLr)
Short circuit to GND ~GND lsFauLT)
Overtemperature Ty, z lis(eauL)
event
Short circuit to Vg Vg hs <1/ ks
Open Load ~ Vsz) hs <o)
Inverse current ~ Vinv hs < hson”
Underload ~ VY hsiony <hs<1. /s
Don’t care Don’t care L Don’t care z
1) ESMY EhiesrE,
2) HHERBIVNTF o0
3) WA twZfEo
4) i ERGAKRT oo
iR R 24 Rev. 1.00
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SSUHREsravno

B LUE R ENIMNIReo EBBEIE VouriIE 0 Vo BN, OUT SIHIES, ZEBE e F e MEERa,

BEEHET 7.3.4,

HUEEM 27 Rev. 1.00
2019-03-09



o~ _.
PROFET™ +24 V |nf| neon
BTT6010-1ERA

SHTINRE

Vhat
S
|
$vs
lis(rauLr) |_
I Ro
oL
comp.
¢ s ouT
ILorr
GND l Ileakage
R Zenp
Is R
|::| VoL(orr) Fo Rleakage|::|
<~ 77
Open Load in OFF.vsd

=25 A T EROFFER S E R B REHE

7.3.3.3 fAHFRIZUNF
El26 Z~Y DEN S|SB 1 AT ON T OFF IRESEREIMIE . 1BEE , YNAXKRE
TREARIZUTIERES, HA90E ER N TEAF DEN J:ﬂ'iﬁféﬂ"]ﬁﬁtslS(FAULT_OL_OFF) , DA RIER

[E Vour EIZHTRIBESER IR,

Load is present Open load
Vin
Vour A ¢ t
* Vs-VoLorr
Ros(on X Iu “‘-‘:1— shutdown with load

lour A t
tsisFAULT OL_ON_OFF) t

lis A t

sIS(LC)
Emror Settling Disabling Timevsd 1
& 26 A FFERHEY SENSE (55
28 Rev. 1.00

BHREFM
2019-03-09



o~ _.
PROFET™ +24 V |nf| neon
BTT6010-1ERA

SHTINRE

7.3.4 AR EIVSsRUSENSES S

g0R ouTput3IRAIVs SIMIZIERERER, ARBRINEEEED EURTRERET) BREERL.
Hitt, SEFRIEELL, AIBTT6010-1ERARY DMOS BYBBFCRIRL, X—m el LIS B NIE SRR
Allo OFF WNEBEIAEABRBAIRATX DV Eig, EXMIERT, FTESMEMEBLR R o B 27
B T 1%

Vear

W

ouT T
GND
[i| R|5 ZGND RSC_VS |:i| VOL(OFF) ®
v 77 77
B27 v BBt 5E B AL I OFFER S F R FR B

7.3.5 T EH YA SENSE 55

TS A RIS DMOSHY BB A E B R IR A /S A B ST EN S IR EHERD Toew F/RESRATIARMTE
E Tisoo 1EBIR F6.55 T HEIFE,

EXMERT, HIEFIZHTES, SENSE1SSH lseaun 28 Ho

ZaAEBEANEREY, SYRNBHISEERMERE, X2 IN MEBFYREIS BT, DMOS
ALEHHCE. R DEN SIRIECE, M SENSE EERER. WRRELESEFEM, BEDMOS T %
FIRTS, BRM47EISS | IAMRBIF SR s ann RS0

7.3.6 R EEBREYE SENSE 55

HERAEEE, NS STEOFF RESIHERATFTE, TEONRKSIHERA TR,

HUEEM 29 Rev. 1.00
2019-03-09



PROFET™ +24V
BTT6010-1ERA

(infineon

SHTINRE

7.4

+®o

IZHThEE R S

RS 20

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

BIRVETE V=28 V.

T,=25°C B945

Parameter Symbol Values Unit | Note or Number
Load Condition Threshold for Diagnostic
Open load detection Vs-VoLorn |4 - 6 v Vn=0V P_7.5.1
threshold in OFF state Voen=4.5V
Open load detection I on) 10 - 50 mA  |Vin=Voen=4.5V P_7.5.2
threshold in ON state lisoy= 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

I|_ = I|_4 =10A
Sense signal saturation Vs-Vis 1 - 3.5 v Vn=0V P_7.5.6
Voltage (RANGE) VOUT = VS > 10 V

VDEN =45V

/|s =6 mA

See Chapter 9
Sense signal maximum hsEauLT) 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 | V57 66 70 75 v lss=5 MA P_7.5.3

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
lLo=50 mA Voen=4.5V
Current sense ratio Kiis1 -40% 3900  [+40% See Figure 21 P_7.5.9
[L=0.5A T,=-40°C; 150°C
Current sense ratio Kusa -18% 3900 |+18% P_7.5.10
/L2: 2A
Current sense ratio Kiiss -10% 3900 |+10% P_7.5.11
I|_3 =4A
Current sense ratio KiLisa -9% 3900 |[+9% P_7.5.12
la=10A
ks derating with current Dkys -8 0 +8 % | KiLiss versus ki P_7.5.17
and temperature See Figure 22
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IZHTTIEE

=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 | 5oy - - 150 us |V Voen=Vin=0t04.5V; [P_7.5.18
to kwusfunction stable after Vs=28V
positive input slope on Rs=1.2kQ
both INput and DEN Csense< 100 pF
IL=15=4A
See Figure 23
Current sense settling time |tyson pen) |~ - 10 ps | ik=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
IL=1,=2Atols=4A;
See Figure 23
Diagnostic Timing in Open Load Condition
Current sense settlingtime |t srauit oL |~ - 100 MS | V=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 [YVw=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 us | YVin=Voen=0t0 4.5V |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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&9 SN 2l (&)
Vs=8VE 36V, T,=-40°CE +150°C (FFIEBHIHAA) -
BRETE Vs=28 V. T,=25°C BY44

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

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

Csense < 100 pF

Vbs=5Vto0V

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

Csense < 100 pF

IL=ls=4A

1) EFEIEFNR, HIgHEE,

IR F A 32 Rev. 1.00
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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_84.1

High level input voltage range  |Vinw) 2 - 6 v See Chapter9 |P_8.4.2

Input voltage hysteresis Vingvs) - 250 - mV USee 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_8.45

See Chapter 9

DEN Pin

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

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

Input voltage hysteresis Voen(mvs) - 250 - mv |V P_8.4.8

Low level input current Ioenq 1 10 25 PA | Voen=0.8V P 8.4.9

High level input current Ioeny 2 10 25 MA Voen=5.5V P_8.4.10

1) EFEIEFNR, HIgHHEE,
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9.1 R

P_4.2.3 P_4.2.4
4.4 N 3.7
R 36
= a =35
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RETEHEBE REEE
Vsop)_min=f(T)) Vsv) = f(T))
P_4.2.7
g 6
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BN R HAHNFER
Is(orry= f(T13Vs)
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Reference |Value Purpose

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

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

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

Ris 1.2kQ Sense resistor

Rsense 10kQ Overvoltage, reverse polarity, loss of ground. Value to be tuned with
microcontroller specification.
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Reference |Value Purpose

RoL 1.5kQ Ensure polarization of the BTT6010-1ERA output during open load in OFF
diagnostic

D BAS21 Protection of the BTT6010-1ERA 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 BTT6010-1ERA during ESD and BCI
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