SZETEX

SEMICONDUCTORS

BSP75N

60V self-protected low-side Intellifet™ MOSFET switch

Summary

Continuous drain source voltage

On-state resistance

Maximum nominal load current'@

Minimum nominal load current'®

Clamping energy

Description

Self-protected low side MOSFET. Monolithic over temperature, over
current, over voltage (active clamp) and ESD protected logic level

Vps=60V
500m()
1.1A (Vjy = 5V)
0.7A (Vy = 5V)
550mJ

functionality. Intended as a general purpose switch.

Features

» Short circuit protection with auto restart

» Over-voltage protection (active clamp)

Note:

SOT223
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The tab is connected to the source pin and must

be electrically isolated from the drain pin.
Connection of significant copper to the drain pin

is recommended for best thermal performance.

* Thermal shutdown with auto restart

» Over-current protection

* Input protection (ESD)

* High continuous current rating

* Load dump protection (actively protects load)

* Logic level input

Ordering information

Device Reel size Tape width Quantity per reel
(inches) (mm)
BSP75NTA 7 12mm embossed 1000

Device marking
BSP75N
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Functional block diagram
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Applications

» Especially suited for loads with a high in-rush current such as lamps and motors.
+ All types of resistive, inductive and capacitive loads in switching applications.

* wC compatible power switch for 12V and 24V DC applications.

* Automotive rated.

* Replaces electromechanical relays and discrete circuits.

Linear mode capability - the current-limiting protection circuitry is designed to de-activate at low
Vds, in order not to compromise the load current during normal operation. The design maximum
DC operating current is therefore determined by the thermal capability of the package/board
combination, rather than by the protection circuitry. This does not compromise the products
ability to self protect itself at low Vpg.
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Absolute maximum ratings

Parameter Symbol Limit Unit
Continuous drain-source voltage Vps 60 \%
Drain-source voltage for short circuit protection V| =5V | Vpg(sc) 36 \
Drain-source voltage for short circuit protection V|y = 10V | Vpg(sc) 20 Vv
Continuous input voltage VIN -0.2 ... 410 \
Peak input voltage ViN -0.2 ... 420 \
Operating temperature range T -40 to +150 °C
Storage temperature range Tstg -65 to +150 °C
Power dissipation at Ty =25°C (@ Pp 1.5 w
Power dissipation at Ty =25°C ©) Pp 0.6 w
Continuous drain current @ Vjn=10V; Ty=25°C (@ Ip 1.3 A
Continuous drain current @ V|n=5V; Tp=25°C (a) b 1.1 A
Continuous drain current @ V n=5V; Tp=25°C © b 0.7 A
Continuous source current (body diode) (@ s 2.0 A
Pulsed source current (body diode) (b) Is 3.3 A
Unclamped single pulse inductive energy Eas 550 mJ
Load dump protection VL oadDump 80 \%
Electrostatic discharge (human body model) Vesp 4000 \Y
DIN humidity category, DIN 40 040 E

IEC climatic category, DIN IEC 68-1 40/150/56

Thermal resistance

Parameter Symbol Limit Unit
Junction to ambient (@ ReJa 83 °C/W
Junction to ambient ® Reua 45 °C/W
Junction to ambient ©) Roua 208 °C/W
NOTES:

(a) For a device surface mounted on 25mm x 25mm x 1.6mm FR4 board with a high coverage of single sided 20z weight
copper. Allocation of 6cm? copper 33% to source tab and 66% to drain pin with tab and drain pin electrically isolated.

(b) For a device surface mounted on FR4 board as (a) and measured at t<=10s.

(c) For a device surface mounted on FR4 board with the minimum copper required for connections.
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Electrical characteristics (at Tppg = 25°C unless otherwise stated)

Parameter |Symbol | Min. | Typ. | Max. | Unit |Conditions

Static characteristics

Drain-source clamp voltage Vbs(az) 60 70 75 V  |Ip=10mA

Off-state drain current Ipss 0.1 3 pA [ Vpg=12V, V=0V

Off-state drain current Ipss 3 15 pA [ Vpg=32V, V=0V

Input threshold voltage ViNith) 1 2.1 V. |Vps=Vgs, Ip=1mA

Input current N 0.7 1.2 mA |V |N=+5V

Input current N 1.5 2.7 mA | V|\=+7V

Input current N 4 7 mA |V y=+10V

Static drain-source on-state Rpsion) 520 675 mQ | V|y=+5V, [p=0.7A

resistance

Static drain-source on-state Rpsion) 385 550 mQ | V,y=+10V, Ip=0.7A

resistance

Current limit (7 Ip(Lim) 0.7 1.0 1.5 A |VIN=+5V, Vpg>BV

Current limit'" Ip(Lim) 10 | 1.8 | 23 A |ViN=+10V, Vpg>EV

Dynamic characteristics

Turn-on time (V| t0 90% Ip) | tg, 3.0 10 us |R =220, Vpp=12V,
V|N=0 to +10V

Turn-off time (V|\ 10 90% Ip) | tosf 13 20 us |R=22Q, Vpp=12V,
V|N=+10V to OV

Slew rate on (70 to 50% Vpp) |-dVpg/dtg, 8 20 Vipus |R =220, Vpp=12V,
V|N=0 to +10V

Slew rate off (50 to 70% Vpp) | DVpg/dtgs 3.2 10 Vius |R =220, Vpp=12V,
V|N=+10V to OV

Protection functions (*)

Required input voltage for VproT 4.5 \%

over temperature protection

Thermal overload trip T 150 175 °C

temperature

Thermal hysteresis 1 °C

Unclamped single pulse Eas 550 mJ  |Ipgso)=0.7A,

inductive energy TJ-=25°C Vpp=32V

Unclamped single pulse 200 mJ  |Ipgso)=0.7A,

inductive energy T;=150°C Vpp=32V

Inverse diode

Source drain voltage Vsp | | | 1 |V [Vi=0V, -p=14A

NOTES:

(*) The drain current is limited to a reduced value when Vpg exceeds a safe level.

(T) Protection features may operate outside spec for V|y<4.5V.

(¥) Integrated protection functions are designed to prevent IC destruction under fault conditions described in the
datasheet. Fault conditions are considered as "outside" normal operating range. Protection functions are not designed
for continuous, repetitive operation.
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Application information

The current-limit protection circuitry is designed to de-activate at low Vpg to prevent the load
current from being unnecessarily restricted during normal operation. The design max DC
operating current is therefore determined by the thermal capability of the package/board
combination, rather than by the protection circuitry (see graph on page 7 'Typical Output
Characteristic'). This does not compromise the products ability to self protect at low Vpg.

The overtemperature protection circuit trips at a minimum of 150°C. So the available package
dissipation reduces as the maximum required ambient temperature increases. This leads to the
following maximum recommended continuous operating currents.

Minimum copper area characteristics

For minimum copper condition as described in note (c)

Max. ambient temperature T, Maximum continuous current
VlN = 5V le = 10V
25°C @ V|y =5V 720 840
70°C @ V|y =5V 575 670
85°C @ V|y =5V 520 605
125°C @ V)y =5V 320 375
 Rosn i - ~ RERERRRRE
- Limited = =06 L see note (c) - Minimum Copper
T >IN <
= o~ A 5 N
g | /= ‘g 0.4 \\
£100m | PC . - 30 N
3 s = EEr @ N
© - — 100ms ~! g N
£ " Single Pulse "| 1g / =
L 10mE 1" 50 == , = g02
o | = SEsSE= 2 N
| Tt T LI al O
- - Limit of DC Self Protection -40°C to 150°C o \
1m Ll L L L L L Ll L L L L] L L I éo-o
1 _ 10 100 < 0 20 40 60 80 100 120 140 160
Vs Drain-Source Voltage (V) Temperature (°C)
Safe Operating Area Derating Curve
AL AL il RS
g 200 T, =25°C ' it N Single Pulse |
iy T =25°C
oLJ 150 / S 100 h N i i
~ p o
() /! =
Q - D=0.5 7] g M 3 \
S 100 Alll o
3 ’ 2
r  sof P92 I L AOA singepuse | E .
= s D=0.05 3
: Eerl ro= T =
2 1004 1m 10m 100m 1 10 100 1k 1004 1m 10m 100m 1 10 100 1k
= Pulse Width (s) Pulse Width (s)
Transient Thermal Impedance Pulse Power Dissipation
Issue 4 - September 2006 5 www.zetex.com

© Zetex Semiconductors plc 2006


http://www.zetex.com

Large copper area characteristics

For large copper area as described in note (a)

BSP75N

Max. ambient temperature T,,,,p

Maximum continuous current
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Typical characteristics
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Package outline - SOT223

BSP75N

0° To 8%
- AN
b2 A2
] L 0.25
Seating
See DET A Plane
e N el
el Enlarged View of DET A
Conforms to JEDEC TO-261 AA Issue B
Dim. Millimeters Inches Dim. Millimeters Inches
Min. Max. Min. Max. Min. Max. Min. Max.
A - 1.80 - 0.071 e 2.30 BSC 0.0905 BSC
A1 0.02 0.10 0.0008 0.004 el 4.60 BSC 0.181 BSC
b 0.66 0.84 0.026 0.033 E 6.70 7.30 0.264 0.287
b2 2.90 3.10 0.114 0.122 E1 3.30 3.70 0.130 0.146
C 0.23 0.33 0.009 0.013 L 0.90 - 0.355 -
D 6.30 6.70 0.248 0.264 - - - - -

Note: Controlling dimensions are in millimeters. Approximate dimensions are provided in inches

Europe

Zetex GmbH
Kustermann-park
Balanstral3e 59

D-81541 Miinchen

Germany

Telefon: (49) 89 45 49 49 0

Fax: (49) 89 45 49

europe.sales@zetex.com

49 49

Americas

Zetex Inc

700 Veterans Memorial Highway
Hauppauge, NY 11788
USA

Telephone: (1) 631 360 2222
Fax: (1) 631 360 8222
usa.sales@zetex.com

Asia Pacific

Zetex (Asia Ltd)

3701-04 Metroplaza Tower 1
Hing Fong Road, Kwai Fong
Hong Kong

Telephone: (852) 26100 611
Fax: (852) 24250 494
asia.sales@zetex.com

Corporate Headquarters

Zetex Semiconductors plc

Zetex Technology Park, Chadderton
Oldham, OL9 9LL

United Kingdom

Telephone: (44) 161 622 4444
Fax: (44) 161 622 4446
hg@zetex.com

For international sales offices visit www.zetex.com/offices
Zetex products are distributed worldwide. For details, see www.zetex.com/salesnetwork
This publication is issued to provide outline information only which (unless agreed by the company in writing) may not be used, applied or
reproduced for any purpose or form part of any order or contact or be regarded as a representation relating to the products or services concerned.
The company reserves the right to alter without notice the specification, design, price or conditions of supply of any product or service.
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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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