BSP752T

@i n eon Smart High-Side Power Switch

RoHS ~ =
Smart Power High-Side-Switch e/ '
Features Product Summary
» Overload protection Overvoltage protection Vbaz)y| 62 |V
e Current limitation Operating voltage Vobion) | 6---52 |V
e Short circuit protection On-state resistance RonN 200 |mQ
e Thermal shutdown with restart Nominal load current I (nom) 1.3 A

» Overvoltage protection (including load dump)

» Fast demagnetization of inductive loads

* Reverse battery protection with external resistor
e CMOS compatible input

e Loss of GND and loss of Vy, protection

» ESD - Protection

* Very low standby current

S

* AEC qualified
* Green product (RoHS compliant)

Application
e All types of resistive, inductive and capacitive loads

PG-DSO8

¢ uC compatible power switch for 12 V, 24 V and 42 V DC applications

¢ Replaces electromechanical relays and discrete circuits

General Description

N channel vertical power FET with charge pump, ground referenced CMOS compatible input,

monolithically integrated in Smart SIPMOS® technology.
Providing embedded protective functions.
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Block Diagram

| | *Vip
! Voltage Overvoltage | | Current Gate I !
source protection limit protection | |f— /N
1 I_’\/Logic [ ‘ % = 1
Limit for ouT
Charge pump unclamped
1 Level shifter ind. loads Temperature 1
Rectifier sensor
IN |
. eso H Logic - 1, Load
. ®
' fND miniPROFET =~
Signal GND Load GND ==
Pin Symbol Function
1 GND Logic ground
2 IN Input, activates the power switch in case of logic high signal
3 ouT Output to the load
4 NC not connected
5 Vbb Positive power supply voltage
6 Vbb Positive power supply voltage
7 Vbb Positive power supply voltage
8 Vbb Positive power supply voltage
Pin configuration
Top view
GND |1 8 =3 Vbb
IN [2 7 B33 Vbb
ouT 3 6 3 Vbb
NC |4 53 Vbb
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Smart High-Side Power Switch

BSP752T
Maximum Ratings at 7j = 25°C, unless otherwise specified
Parameter Symbol Value Unit
Supply voltage Vbb 52 Vv
Supply voltage for full short circuit protection Vbb(sC) 50
Continuous input voltage VIN -10 ... +16
Load current (Short - circuit current, see page 5) |/ self limited A
Current through input pin (DC) IN +5 mA
Operating temperature T -40 ...+150 °C
Storage temperature Tstg -55 ... +150
Power dissipation 1) Piot 1.5 W
Inductive load switch-off energy dissipation1)2) | Exg 125 mJ
single pulse, (see page 8)
Tj=150°C, [, =1A
Load dump protection?) V| gaqpump®= Va + Vs | Vioaddump \Y
R=2Q, t4=400ms, V|y= low or high, Vo=13,5V
R . =135Q 73.5
R =27 Q 83.5
Electrostatic discharge voltage (Human Body Model)| VEsp kV
according to ANSI EOS/ESD - S5.1 - 1993
ESD STM5.1 - 1998
Input pin 1
all other pins +5
Thermal Characteristics
Thermal resistance @ min. footprint RinA) 95 - |KW
Thermal resistance @ 6 cm? cooling area 1) Rin(Ja) 70 83

1Device on 50mm*50mm*1.5mm epoxy PCB FR4 with 6 cm2 (one layer, 70um thick) copper area for drain

connection. PCB is vertical without blown air. (see page 16)
2not subject to production test, specified by design

3VLoaddump is setup without the DUT connected to the generator per ISO 7637-1 and DIN 40839 .
Supply voltages higher than Vbb(AZ) require an external current limit for the GND pin, e.g. with a

150Q resistor in GND connection. A resistor for the protection of the input is integrated.
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Smart High-Side Power Switch

BSP752T
Electrical Characteristics
Parameter and Conditions Symbol Values Unit
at TI = -40...+150°C, Vi, = 12..42V, unless otherwise specified min. typ. | max.
Load Switching Capabilities and Characteristics
On-state resistance Ron mQ
T;=25°C, IL=1A, Vpp=9..52V - 150 | 200
Tj=150°C - 270 | 380
Nominal load current; Device on PCB 1) I (nom) 1.3 1.7 - A
Tc=85°C, Tj< 150 °C
Turn-on time to 90% Vour ton - 80 180 |ps
R =47 Q
Turn-off time to 10% Vout toff - 80 200
R =47 Q
Slew rateon 10 to 30% Voyr, dV/dty, - 0.7 2 |Vl/us
R =47 Q, V,, =135V
Slew rate off 70 to 40% V our, -dV/dt ¢ - 0.9 2
R =47 Q, V,, =135V
Operating Parameters
Operating voltage Vbb(on) 6 - 52 |V
Undervoltage shutdown of charge pump Vbb(under)
T;=-40..+85°C - - 4
T,=150 °C - - 9.9
Undervoltage restart of charge pump Vbb(u cp) - 4 5.5
Standby current Iob(off) MA
T; =-40..+85 °C, V| = low - - 15
T; = +150 °C2), V| = low - - 18
Leakage output current (included in fyporr)) I (off) - - S
ViN = low
Operating current IaND - 0.8 2 |mA
ViN = high

1Device on 50mm*50mm*1.5mm epoxy PCB FR4 with 6 cm2 (one layer, 70um thick) copper area for drain

connection. PCB is vertical without blown air. (see page 16)
2higher current due temperature sensor
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Electrical Characteristics

Parameter and Conditions Symbol Values Unit

atTi= -40...+150°C, Vpp, = 12..42V, unless otherwise specified min. typ. | max.

Protection Functions')

Initial peak short circuit current limit (pin 5to 3) | I (scp) A
T;=-40°C, Vpp, =20V, tn = 150 ps - - 9
Tj=25°C - 6.5 -
T;=130°C 4 - -
T; = -40...+150 °C, Vpp, > 40V, ( see page 11) - 52) .

Repetitive short circuit current limit I (scr)
Tj = Tjt (see timing diagrams)
Vpp <40V - 6 -
Vip > 40 V - 4.5 -

Output clamp (inductive load switch off) Von(cL) 59 63 - |V

at Vout = Vbb - Yon(cL)
Ibb =4 mA

Overvoltage protection 3) Vbb(AZ) 62 - -
lbp =4 mA
Thermal overload trip temperature Tit 150 - - |°C
it - 10 - K

Thermal hysteresis AT;

Reverse Battery
Reverse battery4) Vi - - 52 |V
Drain-source diode voltage (VouT > Vpp) -VonN - 600 - |mVv
77=150°C

Tintegrated protection functions are designed to prevent IC destruction under fault conditions
described in the data sheet. Fault conditions are considered as "outside" normal operating range.
Protection functions are not designed for continuous repetitive operation .

2not subject to production test, specified by design

3 see also VON(CL) in circuit diagram on page 7
4Requires a 150 Q resistor in GND connection. The reverse load current through the intrinsic drain-source diode has
to be limited by the connected load. Power dissipation is higher compared to normal operating conditions due to the

voltage drop across the drain-source diode. The temperature protection is not active during reverse current operation!
Input current has to be limited (see max. ratings page 3).
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Smart High-Side Power Switch

BSP752T
Electrical Characteristics
Parameter and Conditions Symbol Values Unit
atTi= -40...4150°C, Wy, = 12..42V, unless otherwise specified min. typ. | max.
Input
Input turn-on threshold voltage VIN(T+) - - 22 |V
Input turn-off threshold voltage VIN(T-) 0.8 - -
Input threshold hysteresis AV\NT) - 0.4 -
Off state input current liN(off) 1 - 25 | A
ViN=0.7V
On state input current liN(on) 3 - 25
VN=5V
Input resistance (see page 7) R 2 3.5 5 kQ

Data Sheet 6

V1.1, 2007-05-29



: Smart High-Side Power Switch
Qfl neon BSP752T

Terms Inductive and overvoltage output clamp
l'bb |-—-r-—-—-—|+vbb
| 'z |
Vob | Ny | Vou
Iﬁ. L VoN I }Z ‘!‘_ & I
IN  prROFET OUT—— | — |
}

GND ]
V|N GND - - - -
bb R *'GND VouT
GND

VoN clamped to 59V min.

Input circuit (ESD protection) Overvoltage protection of logic part
= = = = = 7" Vbb
1 V22 1
R N
[N
t Logic 1
N
v Vz | 1
, I_ - - - -
The use of ESD zener diodes as voltage clamp GND

at DC conditions is not recommended R
GND
Signal GND

Reverse battery protection
Vz1 =6.1V typ, V22 =Vbb(AZ) =62V min.,

R|=3.5 kQ typ., RGND=15OQ

pm = mmemmmeimeee =g “Vpp

Logic

R, N 7§ I

n our Internal output pull down
% _ Invese = - - Vob

GND

R anp
Signal GND "L T Power GND

RGND=1 50Q, R|=35|(Q typ,

Temperature protection is not active during
inverse current | |

- -
=)
S
a
@

ouT

Signal GND

Ro = 200 kQ typ.
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GND disconnect

Voo

Vpp disconnect with charged inductive

IN  pROFET  OUT

GND disconnect with GND pull up

load
s
Vbb
"IN prorer OUT
GND I
Vbb

Vob

—] N pROFET OUT

GND

v /
vbe:I IN VaND

Data Sheet

Inductive Load switch-off energy

dissipation
M
_
Vbb
=

IN  prOFET OUT]

GND

Energy stored in load inductance: § =% *L * |, 2
While demagnetizing load inductance,

the enérgy dissipated in PROFET is

Eas = Epb + EL-ER = Von(cr) "iL(t) dt,

with an approximate solution for R_ > 0Q:

£ * L N *1n(1 I.* R.

= Vis+|V +
BT R, (Vert[Vourcern) ™ In( |Vourcer|
8 V1.1, 2007-05-29
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Typ. transient thermal impedance
Zihya=f(t,) @ 6¢cm? heatsink area
Parameter: D=t,/T

102

KW o2 T gl Bl &

0% "4

ZhJA

100

—

10

0 IIIH\HIIIIH\\IIIIHHIIII\H\IIII\HIIII\H\IIIIHHIIIIHHIIII\HIIIIHHIIIIHH

-4 -2 2

10710 ©10 °10 #1010 210 "0°%10 " 10 S 10*

Typ. on-state resistance
Ron = f(T;) ; Vpp = 13,5V ; Vi, = high

300

meQ

Z 200

150

100

50

940 20 0 20 40 60 80 100 120 °C 160

Data Sheet

Typ. transient thermal impedance
Zihyc=f(tp) @ min. footprint
Parameter: D=t /T

102

K/w

10"

D=0.05

ZthJA

D=0.02

1000 D=0.01

10 !
D=0

102
1071010101010 %10 "0°%10 " 10% ¢ 10*
— e b
Typ. on-state resistance
Ron=f(Vpp); IL=1A; Vin = high

400

mQ

300 150°C

RonN

250

200

25°C
150 | |

-40°C

100

50

0 5 10 15 20 25 30 35 40 \y 50

— » VY
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Typ. turn on time Typ. turn off time
ton = f(T}); R_ = 47Q tofr = f(Tj); RL=47Q
160 160
us us
P
120 — 120
/
ol 13.5V =
c
S 100 ' S 100
= e - 9..42V
S T 80 =
L | 42v
60 — 60
40 40
20 20
(_)40 20 0 20 40 60 80 100 120 °C 160 (-)40 20 0 20 40 60 80 100 120 °C 160
= T — T
Typ. slew rate on Typ. slew rate off
dV/dton = f(Tj) ; R = 47 Q dV/dto = f(Tj); R =47 Q
2 35
V/us
V/us
1.6
5 > 525
SRR X
\
1.2 5
\\
]
\
T s ™~ 42V T 15
0.6 ~ e
: 1
I 13.5V \\\
0.4 =1 — L
_ov 05 B — 13.5V
0.2 TT—— v
%0 20 0 20 40 60 80 100 120 °C 160 %0 20 0 20 40 60 8 100 120 °C 160
= = T
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/
Typ. standby current Typ. leakage current
lowofr) = f(Tj) ; Vpp = 42V ; Viy = low I (ofr) = §(Tj) ; Vipp = 42V | Vi = low
10 2.5
HA / MA
3 = /
5 s
I = 15
~— /__/
P P
2 0.5
(-)40 20 0 20 40 60 80 100 120 °C 160 940 20 0 20 40 60 80 100 120 °C 160
e T — 7]

Typ. initial short circuit shutdown time

tofi(sc) = f(Tj,start) ; Vb = 20V

Typ. initial peak short circuit current limit

I (scp) = f(Vob)

10 4

ms

-40°C

25°C

k_—/
/

i

toff(sc)

I(scp)

0.5
™~

0 10 20 30 40 \Vj 60 40 -20 0 20 40 60 80 100 120 °C 160

— » VW —

Data Sheet 11 V1.1, 2007-05-29



@ . . .
: Smart High-Side Power Switch
Qfl neon BSP752T

Typ. input current Typ. input current
IIN(onloff) = f(TJ), Vbb = 13,5V, V|N = |OW/hIgh I|N = f(V|N); Vbb =13.5V
ViINiow < 0,7V; ViNhigh = 5V

12 50
\
TS
MA
\\ -40..25°C ||| 150°C
< \\\ T~ £ 45
on
6 ~
™~

~{_
T y T 20

10
) NI
%0 20 0 20 40 60 80 100 120 °C 160 % 1 2 3 4 5 6 \y 8
— T — VYIN
Typ. input threshold voltage Typ. input threshold voltage
Vingeh) = f(Tj) ; Vpp = 13,5V Vingth) = f(Vpp) ; ;= 25°C
2 2
VI T T | v (T—— |
on / on —— |
16— 16 |
£ 14 — of S 14
£ 3
> g2 > 4, off \
1 1
T 0.8 T 0.8
0.6 0.6
04 0.4
0.2 0.2
% 20 0 20 40 60 80 100 120 °C 160 0, 10 20 0 v 50
— —» Vb
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Maximum allowable load inductance

for a single switch off

L = f(h); Tistar=150°C, R =0Q

2000
mH

|

|

1600

1400

~ 1200

1000

T 800

—

600

400

42V

200

Data Sheet

0.25

0.5

1.5

13

Maximum allowable inductive switch-off
energy, single pulse
EAS = f(IL); Tjstart =150°C, Vbb =13,5V

1800

mJ

1400 \
<

MR
Lo

600
400
200
| —
0
0 025 05 075 1 A 1.5
— I
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Figure 3a: Turn on into short circuit,
shut down by overtemperature, restart by cooling

IN

1

—>| toff(sc) % t

Heating up of the chip may require several milliseconds, depending
on external conditions.

Figure 4: Overtemperature:
Reset if Tj < Tj

IN

ouT

Data Sheet

Figure 5: Undervoltage restart of charge pump

14

Von

A

/
%b(under)

\Vbb(ucp)

Vbb
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Package Outlines

0.1 MIN.

o
=

1.75 MAX.

SHAHE:

1.27

0.41°0%

=2[0.1]

8 5
nnnn

Index ~—
Marking 14

(Al

1
5.02"

Index Marking (Chamfer)

[0.2@[A[C]x8

0.33:0.08 X 45°
45"

I 0.64:0.25 /

ft—

" Does not include plastic or metal protrusion of 0.15 max. per side

Figure 1 PG-DSO0-8-24 (Plastic Dual Small Outline Package) (RoHS-compliant)

To meet the world-wide customer requirements for environmentally friendly products and to be compliant with
government regulations the device is available as a green product. Green products are RoHS-Compliant (i.e Pb-
free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020).

Please specify the package needed (e.g. green package) when placing an order

You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products. Dimensions in mm

Data Sheet
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Revision History

Version Date Changes
V1.1 2007-05-29 | Creation of the green datasheet.
First page :

Adding the green logo and the AEC qualified

Adding the bullet AEC qualified and the RoHS compliant features
Package page

Modification of the package to be green.
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Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”). With respect to any examples or hints given herein, any typical values
stated herein and/or any information regarding the application of the device, Infineon Technologies hereby
disclaims any and all warranties and liabilities of any kind, including without limitation warranties of
non-infringement of intellectual property rights of any third party.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements components may contain dangerous substances. For information on the types in
question please contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure
of that life-support device or system, or to affect the safety or effectiveness of that device or system. Life support
devices or systems are intended to be implanted in the human body, or to support and/or maintain and sustain
and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may
be endangered.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331

\_
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