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Parameter Symbol Value
Operating voltage range Vs(op) 5Vto36V
Maximum supply voltage Vs(p) 65V
Maximum ON state resistance at T, = 150°C per channel Rbs(on) 400 mQ
Nominal load current (one channel active) I nomy1 1.5A
Nominal load current (all channels active) I (Nnom)2 1A
Typical current sense ratio KiLis 300
Minimum current limitation I 5(s0) 9A
Maximum standby current with load at T,=25°C Is(oFF) 500 nA
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SIMEkCE
3 5| BIAC &
3.1 51 53 B
@)
NC [Tt 24T outo
INO [1T]|2 23T NC
NC T3 22T NC
GND [T]j4 21'T1 NC
IN1 15 20171 ouTt1
DEN [T1l6 19 T3 NC
IS 1|7 18T NC
DSELO [T1i8 17 1] OuT2
IN2 CT(9 16T NC
IN3 [T|10 15T NC
DSEL1 [T |11 14T NC
NC [1T]|12 13[T] OuUT3
PG-TSDS0-24-21_Pinout.vsd
3 SIEC &
3.2 5| B E X MIThEE
*x2 5| B E X HIThiEE
Pin Symbol Function
1,3,12, 14,15, 16, NC Not Connected; No internal connection to the chip
18,19,21,22,23
2 INO INput channel 0; Input signal for channel 0 activation
4 GND GrouND; Ground connection
5 IN1 INput channel 1; Input signal for channel 1 activation
6 DEN Diagnostic ENable; Digital signal to enable/disable the diagnosis of
the device
7 IS Sense; Sense current of the selected channel
8 DSELO Diagnostic SELection; Digital signal to select the channel to be
diagnosed
9 IN2 INput channel 2; Input signal for channel 2 activation
10 IN3 INput channel 3; Input signal for channel 3 activation
11 DSEL1 Diagnostic SELection; Digital signal to select the channel to be
diagnosed
13 OouUT3 OUTput 3; Protected high side power output channel 3
17 OouT2 OUTput 2; Protected high side power output channel 2
20 OUT1 OUTput 1; Protected high side power output channel 1

Datasheet

7 Rev. 1.00
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Pin Symbol Function

24 ouTo OUTput 0; Protected high side power output channel 0
Cooling tab VS Voltage Supply; Battery voltage

3.3 EBEMBIRENX

& 4 ERABIERPERBAEAREURIEENBXLE,
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Vino ouTo [ |—THevio—p»
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VoeN 7—has&e—>—‘ ] DSELO
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[ I - V
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Vis GND
—
T Vouto Vour1 Vour2 Vours
\ y -
voltage and current convention.vsd
=2 B <X=—R\)
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T,=-40°CE150°C; (FFAFSHBA)

Parameter Symbol Values Unit Note or Test Number
Condition

Min. Typ. | Max.

Supply voltages

Supply voltage Vs -0.3 - 48 Y - P_4.1.1

Reverse polarity voltage -Vs(rev) 0 - 28 v t<2 min P_4.1.2
Ta= 25°C
R =47Q

Zenp = Diode
+270

Supply voltage for short VBaT(s0) 0 - 36 v Rsupply =10 P_4.13
circuit protection mQ Lsupply =5
HH RECU: 20

mQ

RCable= 16 mQ/m

LCable: l U-H/m,

[=00r5m
See Chapter 6 and
Figure 29
Supply voltage for Load dump| Vs ) - - 65 \Y 2JR=20Q P_4.1.12
protection R.=47Q
Short circuit capability
Permanent short NRsc1 - - 100 k cycles|3_ P_4.14
circuit IN pin toggles
Input pins
Voltage at INPUT pins Vin -0.3 - 6 v - P_4.1.13
- 7 t<2min
Current through INPUT pins In -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 IbEN -2 - 2 mA - P_4.1.16

1 REFEFNR, HIRIHEE,
Voo BUIR B TTENE DUT EIZFI A 42, fT5 1S07637-1 th ko
3 SERRHMPERYEERS: 100 ppmo BERAXHFRE X FIEEENBERRSTAR,
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BAFEREH
*3 @I mATEMEY (42)
T,=-40°CE 150°C; (FRIERHRPA)
Parameter Symbol Values Unit Note or Test Number
Min. Typ. | Max. Condition
Voltage at DSEL pin VpseL -0.3 - 6 v - P_4.1.17
- 7 t<2min
Current through DSEL pin IpseL -2 - 2 mA - P_4.1.18
Sense pin
Voltage at IS pin Vis -0.3 - Vs Vv - P_4.1.19
Current through IS pin Iis -25 - 50 mA - P_4.1.20
Power stage
Load current || - - Iwmy A - P 4121
Power dissipation (DC) Prot - - 1.8 W Ta=85°C P_4.1.22
T,<150°C
Maximum energy dissipation | Exg - - 20 mJ Ig=1A P_4.1.23
Single pulse (one channel) T0)=150°C
Vs=28V
Voltage at power transistor Vbs - - 65 \Y - P_4.1.26
Currents
Current through ground pin |/ gnp -20 - 20 mA - P_4.1.27
-150 20 t<2min
Temperatures
Junction temperature T, -40 - 150 °C - P_4.1.28
Storage temperature Tst6 -55 - 150 °C - P_4.1.30
ESD susceptibility
ESD susceptibility (all pins) | Vesp -2 - 2 kV 4 HBM P_4.1.31
ESD susceptibility OUT pin vs. | Vesp -4 - 4 kv 4 HBM P_4.1.32
GND and Vs connected
ESD susceptibility Vesp -500 |- 500 % 5)CbM P_4.1.33
ESD susceptibility Vesp 750 |- 750 % 5)CcbM P_4.1.34
pin (corner pins)
AR

1. BRI ATRERXT B EERRA I HiF. KASEITEEXIRAIEES 1 FLIEAIBE
P AL R NI E =i

1 RETEFINL, BI&IHETE,
4 BaEFHIP AMKEEI“HBM”TF & AEC Q100-002 FR/tE
5 EE[5iPFEBEE“CDM” TS AEC Q100-011 HRE
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2. EHBIRIPIIEESTERLE ICTERIEZRATIR MBS TR MIEIE R BIANEBL T EETIEE
Eo RIFIBET BN T 15 E B HIHRIETTIR A

4.2 T1ESEHE
ey TEsEHE

T,=-40°C £ 150°C; (FFAFSHBA)

Parameter Symbol Values Unit | Note or Test Number
Condition

Min. Typ. | Max.

Nominal operating voltage VNom 8 28 36 Y - P_4.2.1
Extended operating voltage Vs(op) 5 - 48 v V=45V P_4.2.2
RL =47Q
Vos< 0.5V
Minimum functional supply Vs(op)_min 3.8 43 5 v &) Vn=4.5V P_4.2.3
voltage R.=47Q
From IOUT: OA

to

Vbs<0.5V; see
Figure 16

Undervoltage shutdown Vsuv) 3 35 4.1 v ) Vn=4.5V P_424
Voen =0V
R.=47Q
From Vps<1V;
tolour=0A

See Chapter9.1
and Figure 16

Undervoltage shutdown Vswov)_nys |- 850 - mv |7- P_42.13
hysteresis
Operating current lonp_1 - 2 4 mA Vn=5.5V P_4.25
One channel Voen=5.5V
active Devicein Rpson)

Vs=36V

See Chapter9.1

T RELSESNE, BIKITEE.

6 XA T,=-40°C BT,
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T,=-40°C £ 150°C; (FFAFSHBA)

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

Operating current loND_ 4 - 6 9 mA Vn=5.5V P_4.2.6
All channels Voen=5.5V
active Devicein Rpson)

Vs=36V

See Chapter9.1
Standby current for whole Is(oFF) - 0.1 0.5 HA ¢)Vs=36V P_4.2.7
device with load (ambient) Vour=0V

Vinfloating

Voen floating

T,=85°C
Maximum standby currentfor  |/siorp) 150 |- - 20 HA Vs=36V P_4.2.10
whole device with load Vour=0V

Vinfloating

Voen floating

T,=150°C
Standby current for whole IsioFF DEN) | 0.6 - mA 7 Vs=36V P_4.2.8
device with load, diagnostic Vour=0V
active Viwfloating

Voen=5.5V

R EIEEER, ICIRRERERESTIE, BB EEBSEtEdstlinEt FI5EN,
4.3 gzl

&5 APFH
Parameter Symbol Values Unit |Noteor Number
Min. Typ. | Max. Test .
Condition
Junction to case Rihic - 3 - Kw ¥ P 43.1
Junction to Rinua - 28 - K/w |89 P_4.3.2
ambient All
channels active
6 RAET,=-40°C BHHIT MK,
TOREIESMK, BHIKITIERE.
8 REFESMK, AHIKITIERE.
Datasheet 12 Rev. 1.00
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BSRMY RS
4.3.1 PCB i H®
{ 70 um
T \ 35um
03 PCB 252p.vsd
=] 5 2s2p PCB &L E
[
=
= 6 A 600 mm2 2 AmEANA PC iR A E TR E M AL E
9  $8TERY Rup BTE FR4 252p R _EBI B SAST R AT & JEDEC JESD51-2,-5,-7 t7/H, TE TA=105°C, FRif

iE
BERFEEMIWIHRE,; @ (OHF+#HE) #EG21MAHEE (2x70um Cus 2x35 um Cu)
B 76.4 mmx 114.3 mm x 1.5 mm iR _E#H1TIE, FEANERT, BEHBFRIEETHNER
IFLRES S E—RREiEk, ESIE S5,
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THhER LK
5 THERR
ThEREAEFRH A BRE RN NDEEEHE MOSFET (DMOS) 1R,
5.1 Mt S@BpE

FIEBEEFE Roson BURTF B RBEUNGR T B9 BR7T HAESEBENREMERBENKNIE. £
6.4 AR T REBERHITN.

400 T
350 :/
] s it h it UAii i i
300 1) A SN S SN S S
¢ A1) ESSSURS U SN SN U SO S
2 250 z
& / i i H S Mt SRRy S
2 z
o [+4
S s -
200
/ L L .
- L R et I
/ e A
100 - RT:1) S DS POt SOy U SO S
40 20 0 20 40 60 8 100 120 140 160 0 5 10 15 20 25 30 35
Junction Temperature T, [*C] Supply Voltage Vg [V]

e

9 ARV EEBLR

WS IWANEES (BREsH) 2SHIHEOMOS UEANEITRE, RNEEBMFARE S
77 thito
5.2 AR RENSE X

El 10 7 FRFEM A EH BB E,

IN
A
VIN_H \
Vin_L i .t
Vour dV/dt ox dV/dt os
fon
% V. -t
90% Vs ; toFF_delay
70% Vs / \
0
30% Vs toN delay l torr
10% Vs - -« =“ - t
Switching times.vsd
=] 10 Fr < EBpEM A N
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5.3.1 st EH AL
RSO RXARMSE AN, RANBRITERSLIRETR, BE Vour BEMBAUT, ATHLEERS
EE gkﬁ :_I:J"‘\i$§§1¢: *FHTEEJ_%H1_L$[L%UZDSA21 ’I—rﬁiau'cﬂ%l_ﬁﬂﬁ%w_ E7J(q: (Vs VDSAZ) o ﬁéﬁlﬁ
S E 11 UK E 12 58T, AFHNRAKHEBREER.
1 T
VS
Zps(Az)
Vs
INX |
[] LOGIC |
Vear F_l L v
—— GND
— SN OUTx‘T‘
Vout
VIN ZenD L, Ru
\J Y
- Y
=] 11 it g4I
W
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B 12 Fr o< Bt fa BB
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hEEK

5.3.2 i A §1 5 FB =%

ERM A EREONTIER, HMETE BTT6200-4ESA iEE, XMAETUBRTEMARITE:

L V§-Vpsaz ) RL IL
E= VDS(AZ) Y T ( )’ ]

RL RL VS -Vps AZ)

21

Rigr =00, THIHEXEL.

V.
E:l—. L- IZ. :{_ S )
2 Vs— Vbsaz)

BRAHAENRER D THRULITHIRE, SHE 13 RARTHAESHEBRRIX R,

EAS (mJ)

o 05 1 15 2 25 3
Ay

=] 13 BERxP R AKRBFEN, Ty starr = 150°C; Vs=28V
5.4 2 A EB iR EE D

MREBFARM, BMRELHIRIBRE Vi S THEEBEBEV, M WML mEE ThEENEZIRER
mVs5IH (BERE14) . BERERBANSIMIRE, BRIEMNSIMERAARBM OFF A ON, 1£
XMIFHRERT, BHARFEXARS, BRIRABMER. AT, BRwAEEST L. INIRBEX
A, ICHTIS MR A R T RAIRS,. MIRZEMAYEE S ON, IZHUFIMEIfAEFER I ON (i
AESWEL) o Hviw BRI, TUMRIFEIZHIIGE. 26, ZWERHFRMAELRE. H Vi iE
KBY, ZHTERHRMELRES. BRARBE, THRPTHEE.
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infineon

hELR
Vear
T
VS
dG.ate Il"_
2\\29(:; - LINv) Vinv
E:gic C°TT\‘/P- out| l‘i /V‘
GND
ZeND
14 [z 7 BB A L BR
5.5 BSRY - ThEE
*e6 BB ThERE

Vs=8VE36V, T,=-40°C £ 150°C (FRIEZHEUEA) . HAMETE Vs

=28V, T,=25°C BY44

Parameter Symbol Values Unit |Noteor Number
Min. Typ. | Max. Test .
Condition
ON-state resistance per channel |Rpsion)_ 150 |300 360 400 mQ |[[L=l.=1A P_5.5.1
Vn=4.5V
T,=150°C
See Figure 9
ON-state resistance per channel |Rpson) 25 |- 200 - mQ |107,=25°C P_5.5.21
Nominal load current One I (Nom)1 - 1.5 - A 10)T,=85°C P_5.5.2
channel active T,<150°C
Nominal load current I nom)2 - 1 - A P_5.5.3
All channels active
Output voltage drop limitation at | Vpgy) - 10 22 mV I.=10,=25mA P_55.4
small load currents See Chapter9.3
Drain to source clamping voltage | Vpsaz) 65 70 75 v Ips=5mA P_5.5.5
Vbsiaz) = Vs - Vout] See Figure 12
See Chapter9.1
Output leakage current per I\ (oFF) - 0.1 0.5 UA 11) y,\ floating P_5.5.6
channel T,=85°C Vour=0V
T,=85°C
0 REIEFUE, BiIgiHEE.
1 {YAE T,=-40°C B
Datasheet Rev. 1.00
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hEEK

&6 B ThERE (8)
Vs=8VE 36V, T,=-40°C &£ 150°C (FFIERHIHAA) »
HBMETE Vs=28V, T,=25°C BI44

Parameter Symbol Values Unit |Noteor Number
Min. Typ. | Max. ziitdition
Output leakage current per ILoFr 150 |- 1 5 HA Vinfloating P_5.5.8
channel 7,=150°C Vour =0V
T,=150°C
Inverse current capability ILany) - 1 - A 10)\/s< VouytxSee | P_5.5.9
Figure 14
Slew rate dV/dton 0.3 0.8 1.3 V/ius |RLi=470Q P_5.5.11
30% to 70% Vs Vs=28V
Slew rate -dV/dtose 0.3 0.8 1.3 V/us |See Figure 10 P_5.5.12
70% to 30% Vs See Chapter 9.1
Slew rate matching XdV/dt -0.15 |0 0.15 V/us P_5.5.13
dV/dton- dV/dtore -
Turn-ON time to VOUT=90% Vs | ton 20 70 150 us P_55.14
Turn-OFF time to VOUT =10% Vs | torr 20 70 150 us P_5.5.15
Turn-ON / OFF matching Htsw -50 0 50 s P_5.5.16
torr - ton
Turn-ON time to VOUT =10% Vs | ton_delay - 35 70 us P_55.17
Turn-OFF time to VOUT =90% Vs | torr_delay - 35 70 us P_55.18
Switch ON energy Eon - 190 - pd )R =470Q P_5.5.19
Vour=90% Vs
Vs=36V
See Chapter9.1
Switch OFF energy Eorr - 210 - uJ 10)R =470 P_5.5.20
Vour=10% Vs
Vs=36V
See Chapter9.1

0 RESEFMH, HIRHIEE.
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RIPTHEE
6 *1PIhaE

ZR R RIFThEE, XLLEThEE STERLE IC AFE BRI SIEE R MERMRIT, HWIEERHRIA
HBHTEBIEEE. RIPIEFEN T ELEERIRIEMIRITA,

6.1 i R KRR

MREBIEMESR, HFEARMAEZETEM, WIETE IN I LM EEIFE, SEHeBERX
A (ZAIRFHIFRES) SHRISFRARS, MMm#HITERE

NSRBI IEH A ERK, BINIE MCU T BTT6200-4ESA 2 jBIfEFRINEERE, LAFARIELEE X H,
INRIEIRFIRHIEMEL, B (lourewn) SM DMOS FitHo B 15 EIRE .

B Zono TER—EBPR BB EX R — 1 1R E

il
[\]ZIS(AZ) Vs T
L1
IS Zp(AZ) Zosaz) VBaT
IDSELO 2\ BE
DSEL1
—{ R | L %DEN A A LOGIC =
— R | A L\ S N W M . H—} louT(GND)
—
— —~ 7 I
LT

ZDEesp GND
H -

ZGND

~ : ; 7 Loss of ground protection.vsd /77

15 SR T M E SR
6.2 RERP

TE Vsoy 1 Vsiop) Z 18], RIENEIREAL R o Vsior) RANA] LUK EFFX ON F1 OFF BYSR/NEBIEo Vo TRIWFF R
BEREF ON IR/ MBIk, WNRMEEBEBEEFTRENH Vo, WERHFXA KB . —BEBBESTRX
FENE Vsory, 23FRLBILAFTH . HUJHEJ9 ON BY, {RIFTHEEEE(ER. 7AM, REBEH Vs &TF Viow SEEINET,
7 REFRIEIZ . B 16 35BA T RIENLH,
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=IMThie
VOUT
A 4
A
Vsuv) Vsop) >
=] 16 RETH
6.3 T ERIP

B ERNHUNSIRTIERF (Zon) o ATHRIEZNFEERAPRERIZT, FTHAZRERN
BRI B BB PR RS AUPRS, E 17 B T AR EEHEEN A, SEBBEST Vi BT,
INRERE, HEIZEID EMBENHN. &R, WEMBAI EAE Vs- Voo BT EREBIFTTH
ZiRE, 5IH)INx. DSELx 1 DEN 2bBIEBL/LF EAEZEBAL, BAEBURTFNEZBERNET. R
20T ONIKES, MIFEEEZ AT, BTT6200-4ESA fRIF ON K. U1 BTT6200-4ESA XiF], FEEEZ
g, AILLRUETHERE, EHRBBEST Verso BIETFVoswy HIERT, MHSEEMRNEITHIRMBEN.
MREADBEBEL T ONRE, NEARIMEBBEETEERL, SHABEIRIE, HEERSEH=Y%E

o XAHRMFEREFIEURBRARE Exs 8BS0 BN Zow N— 1SS IRE R,
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RIPThEE
Isov
-
L
[\I/\l Z1s(A2) Vs T
IS Zp(Az) Zbsa2) VBAT

— oo ——t J )
. I DSELO ZS BE

DSEL1

— Row | A I DEN ) G | LOGIC
- | |

— R | A _
T, -

ZDEesp GND

%% ZGND
Overvoltage protection.vsd
v /\ ;|7 /77

13T
Lo

17 K IMEBTT 4 5 AR
6.4 R MERIP

FERABEERT, HE DMOS NEIBEARZIRERIEIIRFER. FEFPHERZ A I HIRE],
SN, SRAMEIRFIZLES | IR IR UREITE 2 75 4.1 RATR SR AR INBRER, & 18 B7R
T—THEINE, Rovo FEFEATIRBISSAHTTARIPHBIET. FBFE Rose, Roen A Ry BT IRHIZZ1HZ
BMFFEMPRIPRTPEIER.  Rense BTIRGIRNBEEFBER, HRMAZTHME.  Roen = Rosat
= Rin = Rense = 10 kQ BYERI(E, EINFEMEER AP EA — P EEESBEK— R E,
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RIFPThiae
Microcontroller ,L
protection diodes . Zis(az) Vs T ‘
[l
IS Zo(nz) 20s(az)
[ Roense |—4 Vbs(REV)
DSELO ZS
DSEL1
DEN LOGIC e
T T F T,
1 INx 1 1 ) A : j ? -Vs(Rev)
1
gﬁ phh o]
. L OUTx
ANNANN
ZDEsD GND

RGND

Ris

18 fE AR SMER T SLBL Se AR 1 £R 3P

6.5 HEHRIP

MREESH, FI9024T 258 RFEESITES, BTT6200-4ESA Rl HZFRIPNIEHo

6.5.1 PR ]

F—F, BEEMNIREIATIRP A IFHNERARER s, BTN IIRAERFTELSE, TIERE,
DMOS REHS, MMM DMOS FREhAYE R,

6.5.2 Th= pMoS ;5 E PRI
FMNEBEEEE— MBI (Tiso) FI—NEHE (Tyow) BELRRE, A—ERENEEHLSSHTHEE X
B L3RR, AR M XA S Bz Y, BEEEARIM A 19 FRRialiE2{E,

RERMEEIREKE, R DMOSEEEBE RN, FXSFXRITH. REMANSIBESUNRA sEE/MEE
&L (BFETH) -
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RiPThae
IN
A
I
3 17! -t
LOAD CURRENT BELOW
A LOAD CURRENT LIMITATION PHASE LIMITATION PHASE
lLsc
ILvomy
([
J7 p
Towmos
A
TJ(SC) Temperature |
protection phase
AT ysw)
L N—
Ta — H / -t
tisFauLT
|—
lis tsis(oc_blank)
—» |-
lisFauLT)
Iinomy/ Kius ”
0A + >t
Voen tasorr) — [—
ov H ¢
Hard start.vsd
19 HEHRP
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RiPThEE
6.6 S5 RIPThEE
*x7 BSEY: &RIP

Vs=8VZE 36V, T,=-40°C £ 150°C (P&IERHA)

HAMETE V. =28 V. T,=25°C BY45H

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

ML EKR

Output leakage current while louT(GND) - 0.1 - mA | 1213)y =28V P_6.6.1

GND disconnected See Figure 15

Akt

Drain source diode voltage Vbs(rev) 200 650 700 mv [ =-1A P_6.6.2

during reverse polarity See Figure 18

o E

Overvoltage protection Vsaz) 65 70 75 \Y Isov=5mA P_6.6.3
See Figure 17

JEFMH

Load current limitation I s(s0) 9 11 14 A 15)/ps=5V See P_6.6.4
Figure 19 and
Chapter 9.3

Dynamic temperature increase | AT sw) - 80 - K 16)See Figure 19 P_6.6.8

while switching

Thermal shutdown temperature | Ty(sc) 150 170 200 °C 14)See Figure 19 P_6.6.10

Thermal shutdown hysteresis | AT ysc) - 30 - K 13) P_6.6.11

12 BRvs FDOUT 9b, FRBESIRISETFT.
13 REFEFNK, HIRITHEE,

14 {YIET, =+150°C BH#HITMER,

15 {Q7E T, =-40°C BF#HITM,

16 (RIhEEM
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iZWTTheE
7 12 TheE

ATIZETERY, BTT6200-4ESA TE5 IR IS AMBRHIAFHIRINE S VAT, XE(SSHRA SENSE, R
it DEN 2Ri28r, NSNS ZASES. WX DEN#AUE, Bl X ARG B Ed 48X 5 Bl DSELO

A DSELL JZ /2.

F oA HEER,

=8 CMEFZR

DEN DSEL1 DSELO IS

0 don't care don't care z Z z Z

1 0 0 Iis(0) 0 0 0

1 0 0 lisq) 0 0

1 1 0 0 0 Iis(2) 0

1 1 1 0 0 0 hs(3)
7.1 IS 51f

BTT6200-4ESA T£5 | B 1S Rb4RHFR 91 BIFE M

550 REARE W HERI (HER/BRRG/D

B/ASRESEGMHARTEXT) , MEmREERREREGES (b= kus=1/1s) o TEERY
IS 5 |BIANIZ WRANEIG0 & 20 Fim. MRS ERUR T REM A E B, B354 DSELO #1 DSELL
SEAHAT hso~ lsan s F lsgo AT XFE, Kuschanneios Kiuscrannets ~ Kiuscrannerz A1 K iischanners Z 18]
HNILERFREIR . BT 5V EENFFBEHIPRIP, IRXEZEEHAEMBMME, WARRINSHt

WEHEZ IS5, ARBRIEMNIIRNBIIRMEASSHE 1S 5|BIHITRIX,
T
liso = ILo | list= I lis2 = lis3=
/ kius S GARLD) ! KiLis I2/ kiuis lis/ KiLis
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DSEL1

T
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DSELO

nse schematic.vsd
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ZETThEE

7.2 BEiziT#E ™, T SENSE 55
X 044 T SRR VERRIE] 1S BIBIR S TRIE R,

infineon

=9 KAWES. =E17#EIThEE
Operation mode |Input level DEN17) Output level Diagnostic

channel x output
Normal operation |OFF H z Z
Short circuit to ~GND Z
GND
Overtemperature Z Z
Short circuit to Vs Vs his(FauLT)

18
Open load < VOL(OFF) ) Z
18)
> VoL (oFF) lis(FauLT)
Inverse current ~Vinv lis(FauLT)
Normal operation |ON ~Vs hs=1IL/ kius
Current limitation <Vs his(FauLT)
Short circuit to ~GND his(FauLT)
GND
Overtemperature Z his(FauLT)
T,sw)event
Short circuit to VS Vs hs<I_/ ks
19)
Open load ~Vs lis<ls(ov)
Inverse current ~Vinv hs< /|5(0|_)20)
Underload ~V2Y hsoy<hs<I./
kius

Don't care Don't care L Don't care Z

7 RIEPEERER, BRIEE DSEL 5|HIEE T & HAEE,
18 {ERAMIIN_LEHIEBPERTER RE

19 B H BRIV NT Loye

0 BKtwZEo.

2 mHERNIO ST ILono
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L URTHAE
7.3 FE B SCEINR SENSE 55

B 21 BRI SIHE DMOS RAHBIRI KR, B%, THIABMEREREIRMQN IS 5/, ZH
FR&IET 560 Q, LRGN BEPTHRSGFE, BEERN 1.2k0. REMARRIEENRBNETR, R
ERAN ks REE, TEMAETREHTEERR TERNRECEREHIEE,

g [MA]

----- min/max Sense Current
- typical Sense Current

1 15

L BTT6200-4ESA
& 21 FRAR D2 ZRAY BB R AT
7.3.1 SENSE {5 S REM A FH BRITN

EREENAR, RINEREEESHIEE. ATHEIEEER, afUXNNA#ITRE, NTERE
ARINBIEESHTEHEMZSNIRMES, BTT6200-4ESA RIFIELATE S (Is; T) = +25°C) Xt ks (EIBHTTHR
HIFEEN, LEFEENERSE Akus TR, E22 BR T RNEBERIITH, BRIg—MEELATF +25°C BARHRHA
4k,

TR LR RERARRY ks EEZR,

FERTSHEREEMBETLRIEFEL, RIGERIOEEMATRERBELE —MRIER.
LTLRRIALERERN ks FEE
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W ThEE
7.3.2 SENSE S B~
& 23 27 SENSE #3122 HRIERIEY =+,
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T »
ILx
A tonx torrx tonx
- B |
90% of L /
I static
- > t
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T »
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< > tsis(oN_DEN) - o
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lis static /
»
VDsEL
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T »
|Ly
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»
current sense settling disabling time.vsd
23 B A M A [ A B e

7.3.3 REFRDH SENSE{SS
7.3.3.1 AT ON IZBIRES

WMRBEITFH, RERMEDRIAFHFR, GIMBETEENERRE. S8 o HaE T IZRERNIRA
BB, INERiEFE DEN (F1DSEL) , MAEHINE DMOS BETR 1 R TFiZ(E, 2IHHEIRSIHHrE, EXf
&, SENSE BRIRT hsone TN, /)N SENSE EESRIESE fiso) LELE Ho
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iZWrThiae
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=] 24 SR RV EB ke M EL
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IREERM AT REERE Vouormo B 25 BT XMERNEE . ke EX T EBNRFEFRIKEMR,

BIE oy (BLES5.58) LUNRNARRINGTRE, FINBTEE. B,

AT BLDRGRFVARESERR, BINEARBFREHEAX So. MNFREE x X, BWHABRAE T,

Vour BBIELEFRIEGR Voo SSRIGHIRBNAAEFTIR, BEFIERA Voo aite TEXMIRILT, SENSE
SHHRZE Iis(rauLt)o
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W ThEE
Load is present Open load
Vin
-
Vour A ¢ t
Vs-VoL(oFF)
Rosiom X It .. <— shutdown with load
|
lout A t
|
tsiS(FAULT_OL_ON_OFF) t
hs A tsis(Lc)
e
-
Error Settling Disabling Time.vsd t
=] 26 A EPNENES
7.3.4 2% El vs B9 SENSE 55
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7.3.5 i F B Y SENSE (55

HHFHEIERE DMOS BB FUAE B RBR HIFN /ZHA B 43 shA /R EEIEDN Tysw F1/S G RIXEFRKETRE
ETJ(SC BENE6.5 = THIEE,

EXMIER T, SIEFIZEIES, SENSESSH sraun 25t

ZasFEEABIEEN, HPERRBHISEERMHEERE, N IN MEBRTFLIREZ BT,
DMOS A S E g E,. W15 DEN SIMNECE, 3 H DSEL SIBNEFIEMAYEE, M SENSE B H%K.
MREEREREFEN, BMEDMOS FRFRE, SBHMATFBFRE, FHEISSIHLTF hseavn K

8N0

7.3.6 kB 7EYHY SENSE 55

SEBAERN, ZEIMBENRNESKEE OFFRS TMeRAETR, £ ON KETERAHTR,
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BEThaE

7.4 BSREIZMIEE

&= 10 SR 12

Vs=8VZE 36V, T,=-40°C & 150°C (fRIESEWA) »

HAYMETE Vs=28V, T,=25°C BY45H

Parameter Symbol Values Unit | Note or Number
. Test
Min. Typ. | Max. Condition
Load condition threshold for diagnostic
Open load detection threshold in | Vs - Vo oFr) | 4 - 6 vV |2vy=0V P_7.5.1
OFF state Voen=4.5V
See Figure 26
Open load detection threshold in |/, o) 5 - 15 mA | Vin=Voen=4.5V P_7.5.2
ON state lisior) =33 pA
See Figure 24
See Chapter 9.4
Sense pin
IS pin leakage current when hs_(pis) - 002 |1 uA |22 Vy=4.5V P_7.5.4
sense is disabled Voen =0V
IL=14=A
Sense signal saturation voltage | Vs- Vis 1 - 35 v Vn=0V P_7.5.6
(RANGE) Vour=Vs>10V
Voen=4.5V
lis=6 mA
See Chapter 9.4
Sense signal maximum currentin| /iseauLT) 6 15 35 mA | Vis=Vin=VpseL=0V |P_7.5.7
fault condition Vour= Vs> 10V
Voen=4.5V
See Figure 20
See Chapter 9.4
Sense pin maximum voltage VS | Vigaz) 65 70 75 v Is=5mA P_753
tolS See Figure 20

Current sense ratio signal in the nominal area, stable load current condition

22 DSEL 5|RMXEFEIE 0,
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iZWrThaEE
x10 B 28 (8

Vs=8VZE 36V, T,=-40°C & 150°C (fRIESEWA) »
BAYETE Vs=28V, T,=25°C B4

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

Current sense ratio KiLiso -50% |330 +50% Vn=4.5V P_7.5.8
lo=10 mA Voen=4.5V
Current sense ratio Kiisa -40% |300 +40% See Figure 21 P_7.5.9
[.=0.05A T,=-40°C;150°C
Current sense ratio KiLisa -15% 300 +15% P_7.5.10
I,=0.2A
Current sense ratio KiLis3 -11% | 300 +11% P_7.5.11
Is=0.5A
Current sense ratio KiLisa -9% 300 +9% P_7.5.12
lu=1A
kusderating with currentand | Akys -8 0 +8 % |23 kys3versus kyysy |P_7.5.17
temperature See Figure 22
Diagnostic timing in normal condition
Current sense settlingtimeto | tyson) - - 150 us (23 Vpen=Vin=0to P_7.5.18
kiusfunction stable after 45V
positive input slope on both V=28V
INput and DEN Ri=1.2 kQ

Csense < 100 pF

IL=15=0.5A

See Figure 23
Current sense settling time with | tyson pen) |- - 10 us  [??Voen=0t04.5V P_7.5.19
load current stable and Ris=1.2 kQ
transition of the DEN Coense < 100 pF

I.=13=0.5A

See Figure 23
Current sense settling time to | tys(q) - - 15 us |22 Vpen=4.5V P_7.5.20
lis stable after positive input Ris=1.2 kQ
slope on current load Csense < 100 pF

I.=12=0.2Ato /.

-Is=05A

See Figure 23

Diagnostic timing in open load condition

B REIEFUR, RIRIHERE, BAKNEILE &

22 DSEL 5|RMXEFEIE 0,
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ZETThEE

& 10 SR

i (8)

Vs=8VZE 36V, T,=-40°C £ 150°C (BRIESHEIWA) »

HAYMETE Vs=28V, T,=25°C BY45H

infineon

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

Current sense settling time to | tgsrauLt oL - 50 us  [??Voen=0to4.5V P_7.5.22
lisstable for open load detection | o Rs=1.2 kQ
in OFF state Csense < 100 pF

Vour=Vs=28V
Current sense settling time to | tgsrauLT oL 150 - us | Vy=45to0V P_7.5.23
lisstable for open load detection | on off) Voen = 4.5V
in ON-OFF transition Rs=1.2 kQ

Csense < 100 pF

Vour=Vs=28V See

Figure 26
Diagnostic timing in overload condition
Current sense settling timeto /s | tgsFauLm) - 150 Hs | 24)25)26) = Vpey=0 |P_7.5.24
stable for overload detection to 4.5V

Ris=1.2kQ

Csense< 100

pF Vos=5V

See Figure 19
Current sense over current tsis(oC_blank 350 - us [ Vin=Voen=4.5V P_7.5.32
blanking time ) Ris=1.2kQ

Csense < 100 pF

Vps=5Vto OV

See Figure 19
Diagnostic disable time tsiS(OFF) - 20 us |[Vin=4.5V P_7.5.25
DEN transition to Voen=4.5Vto 0V
Is<50% I /kius Ris=1.2 kQ

Csense < 100 pF

I.=15=0.5A

See Figure 23
22 DSEL 5|MMXi%&$EiBIE 0,
B REFEFMK, HIZIHERE. BRI E A
24 DSEL 5|HMXiEHEIE 0,
25 {NTET,=-40°C BT M,
% {xzhaeisto
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BTT6200-4ESA

iR ThEE
xR 10 B 2 (8

Vs=8VZE 36V, T,=-40°C & 150°C (fRIEBEWA) »

BIBU(ETE Vs=28V, T,=25°C B4

Parameter Symbol Values Unit | Note or Number
Test
Condition

Min. | Typ. | Max.

Current sense settling time from | t55chc) - - 20 us | Vino=Via=4.5V P_7.5.26
one channel to another Voen = 4.5 V VoseL
=0to4.5VRs=
1.2 kQ Csense <
100 pF
ILouto)=13=0.5A
ILouty=l2=0.2A

See Figure 23
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NG |
8 BiNS|
8.1 i O\ BB B

RNBRRFRA 3.3V 5V HEEEHIZR. MASIHBMSEXYBEREME RN, MRBASIE LREE
&8 EAE TR, NESLHAIMRESHH AR B ERNHERIRS, /I OFF 3¢ ON, {BREEA
FAMITHENRTS. WABRFREPWMN A, A28 BERBAFWMNER, MRAFEZIIM,
MRAFFHBDT, HELIUET 10 kO AN BB EERRIZEFEM (MAREREM)

IN
GND Input circuitry.vsd
28 WG| BB
8.2 DEN / DSELO, 1 5|

DEN / DSELO, 1 5|BMEREFIBCH S HFEVIZ M ThEE, SIMIEM S NG |IIER, BES I E 28,
8.3 HMNSIHIEBE

IN. DSEL #1 DEN {EFHRHRIELIRESe FFRTERBIE VNG Max. F Vivw Min. IEERIRE XIA# 1T, FF
XHMUIMIE R, BORFIZINEE, AT EERIMNFTESEN XL, RATIRHEEE, XHAR
T —EMIREE ST,

8.4 S

11 B WS
Vs=8VZE36V, T,=-40°CE 150°C (FRIEFHHEA)
HAMETE Vs=28V. T,=25°C Bi45H

Parameter Symbol Values Unit | Noteor Number
Min. Typ. Max. .(rizztdition

INput pins characteristics

Low level input voltage range | Vinw) -0.3 - 0.8 v See Chapter9.5 |P_8.4.1

High level input voltage range | Vin) 2 - 6 v See Chapter9.5 |P_8.4.2
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Vs=8VZE 36V, T,=-40°CE 150°C (PRIEFRHHEA)

HAYMETE Vs=28V. T,=25°C Bf45H

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

Input voltage hysteresis ViN(HYS) - 250 - mV |27 See Chapter |P_8.4.3
9.5

Low level input current In 1 10 25 HA Vn=0.8V P_8.4.4

High level input current ) 2 10 25 HA Vn=5.5V P_8.4.5
See Chapter 9.5

DEN Pin

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

High level input voltage range | VpenH) 2 - 6 Y - P_8.47

Input voltage hysteresis VbEN(HYS) - 250 - mv |27 P_8.4.8

Low level input current IpEN(L) 1 10 25 HA Voen=0.8V P_8.4.9

High level input current IDEN(H) 2 10 25 HA Voen=5.5V P_8.4.10

DSEL Pins

Low level input voltage range | VpseL() -0.3 - 0.8 Y - P_8.4.11

High level input voltage range | VbseL(H) 2 - 6 v - P_8.4.12

Input voltage hysteresis VbseLHys) |- 250 - mv |27 P_8.4.13

Low level input current IpseL(L) 1 10 25 HA Voset =0.8V P_8.4.14

High level input current IpseL(H) 2 10 25 HA Voset =5.5V P_8.4.15

7 RESEFME, BHIRIHEE,
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{ES £ 5 B8 7R B A A L BB PR PR W61
Vosiny = f(T,) M Vosny = f(Vs)

P_5.5.5
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10 NAGEFEE
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F: LUFEEARIEN AT TS (FEIRET, TR XIS FRFHIIEE. St B E YA BB R

VBAT
Voltage Regulator

__I%w- v B _L — 1
] !

GND
T ~

104

® 5
VDD
1/0 4 Db AEy _l_
Cout
1/0 IXI— BY) %’ T Relay
:7[ £ 86 20
" N =
= _l_ cout - 85 l 87
Micro /o e :U[ =
controller =
1/0 BB g *
/ L _l_ Cour =T | Ecu
1/0 4 - T _
1T )
1 T
A/D
§ T RSW LED
G%D T CSENSE :7[ - ® ! E
- N ST7 S77 /J7 77
29 BTT6200-4ESA 7 Fl
F: XE— T FE R EBIN RS T Bl FTE LA FR#{TIIELRE,
#*12 kR
Reference |Value Purpose
Rin 10 kQ Protection of the microcontroller during overvoltage, reverse polarity
Guarantee BTT6200-4ESA channels OFF during loss of ground
RpseL 10 kQ Protection of the microcontroller during overvoltage, reverse polarity
Rpen 10 kQ Protection of the microcontroller during overvoltage, reverse polarity
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*12 WELEE (%)

Reference |Value Purpose

Rpp 47 kQ Polarization of the output for short circuit to VS detection.
Improve BTT6200-4ESA immunity to electromagnetic noise

RoL 1.5kQ Polarization of the output during open load in OFF detection

Ris 1.2kQ Sense resistor

RseNSE 10 kQ Overvoltage, reverse polarity, loss of ground. Value to be tuned with
microcontroller specification.

Csense 100 pF Sense signal filtering

Cout 10 nF Protection of the device during ESD and BCI

Riep 680 Q Overvoltage protection of the LED. Value to be tuned with LED specification

Ranp 270 Protection of the BTT6200-4ESA during overvoltage

D BAS21 Protection of the BTT6200-4ESA during reverse polarity

4 58V Zener Protection of the device during overvoltage

diode

cvs 100 nF Filtering of voltage spikes at the battery line

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

10.1 BEZWARER

o BBERRBRNIUUFRES|H FMEA
o WBNAZEIR
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