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PROFET™ +24 V |nf| neon
BTT6020-1ERA

LR

B

o —NMBEESN

v IERENEHIRESER

o FRAE33VH5VIEIES|R

o BREETNEBRAIP (ESD)

o RIERHEAM

v BEEMIRIT T E R

v RETIRE T IHFERERY DMOS TREER

v FEEE (FFERoHSER) FAECIAIE

R

BTT6020-1ERAZE—FX 20 mQ BB HESIAINEHF XK, #A PG-TDS0-14 BEMEFER &S, BHt
RIPTHEEM ISR, THREMNDEEEINRMOSFETH BRI RMM, ZIBEBHEASMARToR AR, EEITIR
T ETFIRENEIX 5 x P21W 24V 8§ 1 x 7T0W 24V BUIT UM B S5 5 ZEIRE R RY LED,

=1 ot E

Parameter Symbol Value
Operating voltage range Vsiop) 5V..36V
Maximum supply voltage Vsiio) 65V
Maximum ON state resistance at T,= 150°C Rosiony 40 mQ
Nominal load current I vom) TA
Typical current sense ratio ks 2950
Minimum current limitation Iis(s0) T0A
Maximum standby current with load at T,=25°C Isior) 0.5 YA

L HThEE

OO o o 1 =A== % % o

v TAEFFERONAIOFF

v XYERGHATERAIIEM R

v R

v ERRHAEIRRERIZHR{E S

o IB5Rk, s SR A 2 B EE R RO AR 14

RIPTHRE

v RIEHETHRE

v BEINBTSEAFRNRIRIERP

v ESSMBTTAR M EHITIZ BB T AR B iR AR S Kk
v HHBIBNTRERP

v RSN AT ERF

o EBEARE AR

o TEORFERRIR(E
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PROFET™ +24 V |nf| neon
BTT6020-1ERA

EE

* {1vs
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— [ gatecontrol ¢ > H—}
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PROFET™ +24 V Infineon
BTT6020-1ERA
SIHECE
3 SIHECE
3.1 5|53 B
O
NC L1 1 14[1J NC
I~ T |
NC 12, 131 NC
| |
GND T3 1211 ouT
| |
INLT |4 11 T1out
| |
DEN [T |5 101 ouTt
| |
ISCI |6 | 9L LI NC
NC L7 8|1 NC
Pinoutsingle SO14.vsd
= 2 SIAECE
3.2 5| E X FIThEE
*x2 5| BE XX MThAE
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) FRrEMG5IMAMTEPCB LERE—IE, BERIFMEHM IR IERT . PCBELLMILIT AL

RRAREM.

BHREFM
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BTT6020-1ERA

5| HECE

3.3 EBEMBRENX
3 BR T AEBUEFMPERNFREARNE, HHREEENSE,

Vg lvs
L
Iin VS
> L 1IN
Vin Vbs
lpen lout
- {1 DEN ouT LT -
Vben
hs IS Vour
GND
Vis
4 y y T lano y
voltage and current convention single.vsd
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PROFET™ +24V
BTT6020-1ERA

(infineon

P m—RAEE

4 FEm—ReAS

4.1 B BATEE
&3 IR ATEEY
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 Vsrey) 0 - 28 v t<2min P_4.12
Ta= 25°C
R=6Q
RGND: 150Q
Supply voltage for short Vaatisc) 0 - 36 v Recu=20 mQ P_4.13
circuit protection Rcable=16 mQ/m
LCable: 1 HH/m,
[=00r5m
See Chapter 6
and Figure 52
Supply voltage for Load Vso) - - 65 v 2R=20 P_4.1.12
dump protection R=6Q
Short Circuit Capability
Permanent short circuit Ngsci - 100 k cycles|? Vsuppty =28V P_4.1.4
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 Ioen -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 hs -25 - 50 mA - P_4.1.20
Power Stage
Load current 1| - - homy  |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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PROFET™ +24 V |nf| neon
BTT6020-1ERA

P m—RAEE

x3 3 A HE EHY

T,=-40°C E +150°C ; (PRIEBEME)

Parameter Symbol Values Unit Note or Number
Min. |Typ. |Max. Test Condition
Maximum energy dissipation |E,¢ - - 150 mJ ILo=TA P_4.1.23
Single pulse Ty0=150°C
Vs=28V
Voltage at power transistor Vbs - - 65 v - P_4.1.26
Currents
Current through ground pin |/ 5 -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 pin Veso 750 |- 750 |V 5 CDM P_4.1.34
(corner pins)

1) REFEFMiX. HIZITEE.

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
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PROFET™ +24 V |nf| neon
BTT6020-1ERA

= m—RR i E
4.2 TEsEE
=4 TESEET,=-40°C E +150°C; (FRIESHHLHE)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Nominal operating voltage Vowm 8 28 36 v - P_4.21
Extended operating voltage Vsiop) 5 - 48 v 2Vn=4.5V P_4.2.2

R=6Q

Vps<0.5V

See Figure 15
Minimum functional supply Vsiop) Min 3.8 4.3 5 v Vyy=4.5V P_4.2.3
voltage R=6Q

From lour=0A

to Vbs<0.5V;

See Figure 15
Undervoltage shutdown Vs - 35 4.1 \ Vyy=4.5V P_4.2.4

Voen=0VR.

=6Q

From Vps<1V;

tolour=0A

See Figure 15

See Figure 30
Undervoltage shutdown Vowv s |- 850 |- mv |- P_4.2.13
hysteresis
Operating current channel active| /gy , - 4.8 9 mA  |Vn=5.5V P_4.2.5

Voen=5.5V

Device in Rpson)

Vs=36V

See Figure 31
Standby current for whole device| /5o - 0.1 0.5 HA Vys=36V P_4.2.7
with load (ambient) Vour=0V

Vinfloating

Voen floating

T,=85°C

See Figure 32
Maximum standby current for | /5o 150 - 4 15 pA Vs=36V P_4.2.10
whole device with load Vour=0V

Vinfloating

Voen floating

T,=150°C

See Figure 32
Standby current for whole device| lsopr penyy |- 0.5 - mA |?Vs=36V P_4.28
with load, diagnostic active Vour=0V

Vinfloating

Voen=5.5V
MR 8 Rev.1.00
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BTT6020-1ERA

P m—RAEE

1) AXTET, =-40°C B 347N
2) REFEFMIR, BHIZITHEE.

ARE TELIEEER, ICHIRBEIEPIESTIF BUFIEErE B TIFLRFLHIIF I T

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 - 26 - Kw |2 P 432

1) REFEFNH BRIGIHERE.

2) IBEBIRy . EEARIEIJEDEC JESD51-2,-5,-7 1£ FR4 252p 1R _EFY B SARTIR, 1ET,= 105°C FEBIHE N 1w UIH
AF; i (S + 5 %) £76.4x1143x1.5mm iRk, BE 2 PMAEBEHEE (2x7 um Cus 2x35 um Cu)
NIERTHE, ZEANERT, RENFHREREETHANSRIFLIETEME—NERR. 155% B4 .

4.3.1 PCBISE

/j70pm

1.5mmI 4 h 4
35um
0.3mm PCB 252p.ved
= 4 2s2p PCB i@

PCB bottom view

PCB top view

O

——

5 HwHE 600 mm22 A PCIRAG ETNMEMELE

MR 9 Rev.1.00
2019-03-09
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PROFET™ +24 V Inflneon
BTT6020-1ERA
ThRdR

5 IhEELR
WERRJERHERAFRHNGEERINEMOSFET (DMOS) M,

5.1 HitH S@E ke

SI@EERRys o BUR T EBEEURLEET,, B8R R 7 HESER AN EEMMEBEMNKTIE, B
6.4 EHRT REBEFHTT

0,04
0,035 0,035 \
0,03 0,03
Eooms _0025
=) £
H
2 S
= 0,02 —8V Z 0,02 —150
Z —28v % —25
=z
g o015 —36v & oots —-40
0,01 001
0,005
0,005
0
440 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0

0 5 10 15 20 25 30 35 40 45 50

Junction Temperature Tj [°C] m
VS [V]

= 8 SRRV E PR

=IES (BRESE) TR IHILEDIE DMOS IE BRIERE, ZRIRTEERE RIS E#HT
TRk,

5.2 RBEMRMERENITE/XEE
B 9 B/ T IR ST RIS AT

A

Vimr dV/dt on dV/dt o
A
90% Vs fon
tOFF,DELAY
70% Vs

o
. / \
tONiDELAY tOFF
10% Vs > - =\

\j

Switching times . vsd

= 9 FFXRPEME G HR

HUEEM 11 Rev. 1.00
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PROFET™ +24 V |nf|ne0n
BTT6020-1ERA

ThEL

5.3 R H

5.3.1 %A HH B (L

HASBOFAXRKXARME AT, BEVWEEMBALT, ENBRITESASRIKENER. A THLE
TRERSEEMBRIFENS, KA T BEHUNEZos wo, FFA5HIHBERBITE—EIKF (Vs - Voswg )o
FEIRSEEL0 LINEILL, AT, AFHNRAKAHBRERRE,

VS
Zps(az)
Vbs
IN |
1 oeicl§ s l&
|
Var L Y
e ?ﬂ? out
Vout
Vin Zonp LR
\ \
\

& 10 S HH HA

IN
I >
VOUT
Ve A
> t
VS-VDS(AZ)
IL
T » t
Switching an inductance.vsd
11 FRBMAEHNF
BIBFA 12 Rev. 1.00
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PROFET™ +24 V |nf| neon
BTT6020-1ERA

ThEL

5.3.2 BRAAEHBR

RN ERELSIZH, BEETEBTT6020-1ERAFFERL, BEEBITEARIT:

L Vs—Vosuz R,
E=Voen = [Bs= osan o _Fle ),
DS(AZ) [ R n( V- VDS(AZ)) L} (5.1)

UTAEER =0 0B R T E L.

1 2 Vs
E==z.L.I|1-—7"—— (5.2)
2 ( Vs - VDS(AZ))

BANAENRER TR MIRITIIRE. ZHE12 RARITHREEFREBS AHERNRBXR,

04

0,35 \

Energy [J]
o
N

0,15

0,1

0,05

0

0 2 4 6 8 10
IL [A]
E 12 %Hﬂ()*%j(ﬁ'éiﬁﬁi, T, start= 150°C; Vs=28V

BUEFA 13 Rev. 1.00
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PROFET™ +24 V |nf| neon
BTT6020-1ERA

ThEL

5.4 RAEBREES

HEAARMEN, BMmHRNEEWS THEBEEY , B BMNEHIRERENERZIREREV;
I GEZRE 13) . WMELRERBMASIHERE, BRIFMANSIMERAEAEM OFF L) ON, 7EXFH
KHERT, BMEAFRIFOFFRS, BEIRABMER. AM, Biiw FNETFim o MNRBELRTF
OFFIRE, ZHTIEHMEI A FOFFRESH AR, MNRZHMAVIEEION, IZHENE 23RN
ON (HRESHEL) . Hvw HIE, JEMRINFEZHINE. 26, Z2HENHRME KRS,
SV HREY, 1ZETER, REMEERES. FEmERE, TRPIEE.

VBAT
3VS
Gate | | :
driver | t}
Device NV IL(INV) VINV
GND
ZG ND
/77 e current.vsd
B 13 = 1 BB 37 BB B
BIBFA 14 Rev. 1.00
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PROFET™ +24V
BTT6020-1ERA

(infineon

ThEL

5.5 ThER L B S

xe6 RS ThERE

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

ON-state resistance per channel |Rpgon) 150 |25 35 40 mQ  |[[L=1.=TA P_55.1

Vn=4.5V

T,=150°C

See Figure 8
ON-state resistance per channel |Rpsion) 25 - 20 - mQ |YT,=25°C P_5.5.21
Nominal load current I vom) - 7 - A UT,=85°C P_5.5.2

T,<150°C
Output voltage drop limitation at| Vg, - 10 22 mV  [IL.=/0,=50mA |P_554
small load currents See Figure 33
Drain to source clamping voltage| Vpsaz 66 70 75 \% Ips=20 mA P_55.5
Vosiaz)= [Vs - Vourl See Figure 11

See Figure 34
Output leakage current liorp) - 005 |05 pA | ?Vifloating P_5.5.6
T,=85°C Vour=0V

T,=85°C
Output leakage current (o). 150 - 4 10 HA Vivfloating P_5.5.8
T,=150°C Vour=0V

T,=150°C
Slew rate dV/dton 0.3 0.8 14 Vius |Ri=6Q P_5.5.11
30% to 70% Vs Vs=28V
Slew rate -dV/dtorr |03 0.8 14  |V/us |SeeFigure9 |p 557
70% to 30% Vs See Figure 35
Slew rate matching AdVv/dt -0.15 |0 0.15 V/us See F.lgure 36 P_5.5.13
dV/dton - dV/dtose See F!gure 37

: SeeFigure38 ————
Turn-ON time to ton 20 100 150 us See Figure 39 P_5.5.14
VOUT =90% Vs
Turn-OFF time to torr 20 100 150 Us P_5.5.15
Vour = 10% Vs
Turn-ON / OFF matching Atsw -50 0 50 us P_5.5.16
tOFF - tON
Turn-ON time to ton_delay - 30 70 ps P_5.5.17
VOUT =10% Vs
Turn-OFF time to torr_delay - 30 70 ps P_5.5.18
VOUT =90% Vs
15 Rev. 1.00

BHREFM
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PROFET™ +24 V |nf| neon
BTT6020-1ERA

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 - 0.6 - mJ |YR=6Q P_5.5.19
Vour=90% Vs
Vs=36V

See Figure 40
Switch OFF energy Eore - 0.7 - mJ |YR=6Q P_5.5.20
Vour=10% Vs
Vs=36V

See Figure 41

1) REIEFMR, RIRITEE.

2) NTET,=-40°C B 1TIR

Rev. 1.00
2019-03-09
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PROFET™ +24 V |nf| neon
BTT6020-1ERA
RiPThEE

6 RIPIHEE

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.

INRBHIMREERL, BEINIEMCUFIBTT6020-1ERAZ [B)EERBINEFE, LUHFEEX A,

NRIBIRE BRI IR, IR (Jourenn) ) ZMDMOST . B 14 BIARIE ST

B ZaotFA— 1 BEBRKE—TZRE,

o
~ Zisiaz) VS
Lt
ZD(AZ) | VBAT
IS A Z
R ——— 3 e .
DEN Zk BE
— Rom ]} = v
IN LOGIC T H—j louT(GND)
— . — ]
L
ouT l
Zlk L, Re
ZDesp 1 GND
Ris
ZGND
/\37 77
Loss of ground protection single.vsd
14 55 MR oaR Rt R SRR IP

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,

Rev.1.00

HIEFMH 7
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eV Infineon
BTT6020-1ERA
*RiPIhHEE

VKUT /
A
4
Aof undervoltage behavior .vsd
Vsuv) Vsop) > Vs
& 15 RETH

6.3 o ERIF

E—1ERNHUNGBTIERF (Zowy) o ATHRIEZVBITENEBRESTE, THIREFHSE
TR B E BB PEER AR S, E16 2R T AR S ERBNHEENE, HEBEBESTViniY, hEE
158, THEBOBEAH. MR, AIBA EAEVs-Vsnno EBHTERBMHIFTTHTIRE, S IN
DEN RbBEBAILFE EAEZEBEA, EEBURTIEZBRNMET. MRBEEIEZFA ON, N
BTT6020-1ERATREF ONo HNSRBTT6020-1ERANFXRFIIRE, MELEZA], AIURENERE, EHBE
ESFVearso BAETF Vos wpVER T, MHEAEENEIETHEMREA. NFRBELT ON RKE, WSHR
MMERREBESTEMELL, SHABREIRIE, HEFERSEGME, XAEEM T ERNEENE, MUk

KEEEEBESTo
Isov
JL
0
. Zisiaz) VS
L1
IS Lopg) | Tosiaz) Vaar
o ,
AN T
— R :
DEN
- I LOGIC * 3
!
L
ouT
ZDgsp [ GND
R\S
Zenp
L: RL

Quervoltage protection single.vsd

16 ERINB TR IERP

BHREFM
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PROFET™ +24 V |nf| neon
BTT6020-1ERA

RIPTHEE

6.4 RARMERIP

ERABENFERT, HZE DMOS HEBFE_REZSHINRER. BENEZRERHNERZ AR
KERRE, I, RWAMEIREANZIES | B ERAIUEL MNP EERT EE 4.1 PHEANRKE
o B 17T BRT—THEENA, Rev AR TIREISSAHTTARIFPBIER. FBFERoo F RVETIR
B IZAEM R B IPRIPR PR R, Rense A TRHEINRAERNER, HRIWNRE,
Roen =Rin = Rsense = 10 kQ BYE B, B ZawlFA— T EBEBEK—TZIRE,

RIRIERS, FTARIPIOEE,

Viie
9
o
Microcontroller o Z152) VS
protection diodes LT
IS Zopg) -z
Rsense 9 1 P Vos(rev)
AN
- — LDEN I
I 1
R | LOGIC ki e
L -Vs(rev)
B ouT
N N N ZP
ZDgsp GND
@ LR
ZGND
L 4 &
Reverse Polarity single vsd
17 fEEFE S ERIT 2R SR I AR AR P
IR/ 19 Rev.1.00
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BTT6020-1ERA

RIPTHEE

6.5 T EH R
MREETE, HIUNS T8 RAIEATE, BTT6020-1ERAFI IR ZF{RIFHLE,

6.5.1 B 77t PR 1

B—4, BEEERBRHEFXRPALATFNRKER, BHAXNRNIERAFELZSE . TILLHAE,
DMOSEEARMIHS, MM MDMOSHE MG, ERBHIEEURTF V. B 18 B RERREHITT
HNENRIREBEERREL,

100

90

80

70

60

50

40

Current Limit I ¢, (A)

30

20

10

0

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

18 EBRRE (HE{TH)

HUEEM 20 Rev.1.00
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RIPTHEE

6.5.2 IhHZ pMmos FHRYEE R H

BEHES—NEIT (Tiso ) FI—DEIE (Thsw) REL KIS, E—ERABIIETEH =S BT HFBIE X
F LG LEFR IR, EIFRIF XM sBiER L, EELRERIESNE, B 19 #HR T 1E R,
RAELMEINERE, FLbY DMOS RE RSN, AXaSBXITH. RERNSIRESSUIEA EEH
BUEHERL (BIFTH) -

IN
T Jf}f >t
I
LOAD CURRENT BELOW
LOAD CURRENT LIMITATION PHASE LIMITATION PHASE
IL(x]SC _F
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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 currentwhile |loyronp |- 01 |- mA |V2y,=48V P_6.6.1
GND disconnected See Figure 14
Reverse polarity
Drain source diode voltage Vbs(rev) 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 s(s0) 70 88 105 |A Mos=6V P_6.6.4
See Figure 42

Load current limitation I28(s0) - 44 - A 2 Vos=42V P_6.6.7
See Figure 43

Dynamic temperature AT ) - 80 - K Y'See Figure19 |P_6.6.8

increase while switching

Thermal shutdown Ts0) 150 |170% |200% |°C 'See Figure19 |P_6.6.10

temperature

Thermal shutdown hysteresis |ATsc) - 30 - K 94 See Figure19 |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 FEHIETEIL TH SENSE 55
= 8 1R HEs izt THA(E] IS 5| IR S IRES Z,

e X Sense 55. BITEAIIEE
Operation Mode Input level Channel X |DEN Output Level | Diagnostic Output
Normal operation OFF H Z Z
Short circuit to GND ~GND yA
Overtemperature VA YA
Short circuit to V; Vs hseauLn)
Open Load <Vovorp) Z

= VOL(OFF)” hsEauLm)
Inverse current ~ Vin hs(eauLm)
Normal operation ON ~ Vs hs=1. [ ks
Current limitation <V ’IS(FAULT)
Short circuit to GND ~GND hs(EeauLt)
Overtemperature T q,) VA hseaum)
event
Short circuit to Vg Vs hs <o/ ks
Open Load ~ VY hs <lisio)
Inverse current Viny hs <hsion)”
Underload ~ V" hsiony <hs <! ks
Don’t care Don’t care L Don’t care zZ

1) ESh EhiesrE,

2) HHERBINT I o0
3) A twZEo

4) RHERGHAKT lovo

BHREFM
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SHTINRE

7.4 L IheE B S
+o S 2
Vs=8VZE36V, T=-40°CE +150°C (FRIEFHIHA) -

HARETE Vs=28 V. T,=25°C B4

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) 4 - 25 mA  |Vin=Voen=4.5V P_7.5.2
threshold in ON state lson=4 HA

See Figure 24
See Figure 45

Sense Pin
IS pin leakage current when|/;s 5 - - 1 MA | Vin=4.5V P_7.5.4
sense is disabled Voen=0V I

=lu=TA
Sense signal saturation Vs-Vis 1 - 3.5 v Vn=0V P_7.5.6
voltage (RANGE) Vour=Vs>10V

Voen=4.5V

/|s: 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% 3200 [+50% Vn=4.5V P_7.5.38
l.o=50 mA Voen=4.5V

Current sense ratio Kiis -25% 3000  |+25% See Figure 21 P_7.5.9
[.=05A T,=-40°C; 150°C

Current sense ratio KiLiso -12%  |2950 |+12% P_7.5.10
lo=2A

Current sense ratio Kiiss -9% 2950 |+9% P_7.5.11
ls=4A

Current sense ratio KiLisa -8% 2950 [+8% P_7.5.12
la=TA

kus derating with current | Ak s 6 0 +6 % |Vkussversuskys, |P_7.5.17
and temperature See Figure 22

IR/ 30 Rev. 1.00
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SHTINRE

R SN 2l (&)
Vs=8VE 36V, T,=-40°CE +150°C (FFIEBHIHAA) -
BRMETE Vs=28 V. T,=25°C BY44

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Diagnostic Timing in Normal Condition
Current sense settling time | t 5oy - - 150 ps | YVoen=Vw=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
IL=1:=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
I.=1,=2Ato
ls=4A;

See Figure 23

Diagnostic Timing in Open Load Condition

Current sense settlingtime | tyseayir oL |~ - 100 Ms | =0V P_7.5.22
to /s 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 | tyseayr oL |- 200 - us  |YVin=4.5t00V P_7.5.23
for open load detectionin | oy off) Voen=4.5V
ON-OFF transition Rs=1.2kQ

Csense < 100 pF

VOUT: Vs: 28V

See Figure 26

Diagnostic Timing in Overload Condition

Current sense settlingtime |t sraui) 0 - 150 us | Y Vin=Voen=0t0 4.5V |P_7.5.24
to /is stable for overload Rs=1.2kQ
detection Csense< 100 pF

VDs =24V

See Figure 19

HUEEM 31 Rev. 1.00
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SHTINRE

R SN 2l (&)
Vs=8VE 36V, T,=-40°CE +150°C (FFIEBHIHAA) -
BRMETE Vs=28 V. T,=25°C BY44

(infineon

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Current sense over tasoc blank) |~ 350 - us |V Vin=Voen=4.5V P_7.5.32
temperature blanking time Ris=1.2kQ
Csense < 100 pF
Vbs=5Vto0V
See Figure 19
Diagnostic disable time tas(oFr) 0 - 20 us | 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=l:=4A
See Figure 23
1) BREFEFMER, HIRIHEE.
HUEEM 32 Rev. 1.00
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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 Figure48 |P_84.1

High level input voltage range Vingm) 2 - 6 v See Figure49 |P_8.4.2

Input voltage hysteresis Vinths) - 250 - mV |V SeeFigure50 |[P_8.4.3

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

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

See Figure 51

DEN Pin

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

High level input voltage range Ve 2 - 6 \Y - P_8.4.7

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

Low level input current Ioenq 1 10 25 HA | Voen=0.8V P_8.4.9

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

1) BFREIESMR, HIgHEE,

HUEEM 34 Rev.1.00
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& 52 BTT6020-1ERA [ FIE
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&1 e
Reference |Value Purpose
Rin 10 kQ Protection of the microcontroller during overvoltage, reverse polarity
Guarantee BTT6020-1ERA channel is OFF during loss of ground
Rpen 10 kQ Protection of the microcontroller during overvoltage, reverse polarity
Rep 47 kQ Polarization of the output for short circuit to Vs detection
Improve BTT6020-1ERA immunity to electromagnetic noise
RoL 1.5kQ Ensures polarization of the BTT6020-1ERA output during open load in OFF
diagnostic
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Reference |Value Purpose
Ris 1.2kQ Sense resistor
Rsense 10kQ Overvoltage, reverse polarity, loss of ground. Value to be tuned with
microcontroller specification.
Csense 100 pF Sense signal filtering.
Cour 10nF Protection of the device during ESD and BClI
Reno 270 Protection of the BTT6020-1ERA during overvoltage
D BAS21 Protection of the BTT6020-1ERA 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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