Si4750DY

New Product

Smart Power High-Side Switch

Vishay Siliconix

PRODUCT SUMMARY
Overvoltage Protection Operating Voltage On-State Resistance | Nominal Load Current
Vbb(az) (V) Vbb(on) (V) Ron (mQ) IL(nom) (A)
41 5-15 50 2.0
FEATURES e Start A Cold Filament Lamp

e ESD Protection

e Overload Protection e Low Standby Current
e Current Limitation
e Short Circuit Protection APPLICATIONS
® Thermal Shutdown with Restart e All Types of Resistive, Inductive and Capacitive Loads
e Overvoltage Protection (Including Load Dump) e 1C Compatible Power Switch for 12-V dc Applications
® Reverse Battery Protection with External Resistor ® Replaces Electromechanical Relays and Discrete
e CMOS Compatible Input Circuits
DESCRIPTION
The Si4750DY is an n-channel verticle power FET with charge
pump, ground referenced CMOS compatible input, and fully
protected by embedded protection functions.
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Si4750DY

Vishay Siliconix New Product
| PIN CONFIGURATION
SO-8
TRUTH TABLE
[]e 5] IN MOSFET
= 7] —
EN [ 6] oFF
[ [ 5]
PIN DESCRIPTION
Top View
Pin Number | Symbol Description
Ordering Information:  Si4750DY—E3 1 IN Inout Logic Signal
Si4750DY-T1—E3 (with Tape and Reel) nput Logic Signa
2,3,4 VBaT VeaT/MOSFET Drain, Bypass Cap is Mandatory
5,6 S MOSFET Source
7 GND Ground
8 Vsr Status Output Pin

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C UNLESS OTHERWISE NOTED)

Parameter Symbol Limit Unit
Supply Voltage Vb 15
Supply Voltage For Full Short Circuit Protection (Ta = —40 to 150°C) Viob(sc) 15 \%
Continuous Input Voltage ViN -0.7t0 7.5
Load Current (Short Circuit Current—see page 3) I Self-Limit A
Current Through Input Pin (dc) IIN +1 mA
Operating Temperature Ta -40to 150
Storage Temperature Tstg -55to0 150 ©
Power Dissipation? Piot 1.14 w
Inductive Load Switch-Off Energy Dissipation Single Pluse (Tp = 25°C) Eas 20 mdJ
Load Dump Protection®: € (t4 = 15 us, V| = low or high, Vp, = 14.5 V) VLoADDUMP 25 \%
Input Pin +1.2

Electrostatic Discharge Voltage (Human Body Model)d All Other Pina VEsSb s kV
THERMAL RESISTANCE RATINGS

Parameter Symbol Minimum Typical Maximum Unit
Junction-to-Ambient Rihga 88 110
Junction-to-Case (Drain)? Rinic 29 36 ow

Notes
a.  When Mounted on 1” x 1”7 PCB FR4 Board.
b. Not tested, specified by design.

¢. Vioappump is setup without the DUT connected to the generator per ISO 7637-1 and DIN 40839. Supply voltages higher than Vppaz) require an external
current limit for the GND pin, e.g. witha 150-Q resistor in GND connection. A resistor for the protection of the input is integrated.

d. According to ANSI EOS/ESD-S5.1-1983 ESD STM5.1-1998.
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SPECIFICATIONS
Test Conditions
Unless Otherwise Noted
Parameter Symbol Ta=25°C, Vpp =145V Min Typ Max Unit
Load Switching Capabilities and Characteristics
On-State Resistance roN IL=2A Vpp=9t0 145V 34 50 mQ
Nominal Load Current IL.(nom) 2 A
Turn-On- Time to 90% Vout ton 70 150
s
Turn-Off Time to 10% Vourt tof 60 150 "
IL=2A,CL=2pA
Slew Rate On dV/dto, 0.22
V/us
Slew Rate Off -dV/dty, 0.08
Operating Parameters
Operating Voltage Vib(on) 9 41
Undervoltage Shutdown of Charge Pump Vbb(under) Ta=-4010 85°C 6.7 8 \%
Undervoltage Restart of Charge Pump Vbb(ucp) 71 8
Standby Current Ibb(off) Ta=-401085°C,V|y=0V 70
1A
Leakage Output Current (Included in lppoff) IL(off) ViN=0V 0.5 !
Protection Features
tm =500 us, Ta = 25°C 21
Initial Peak Short Circuit Current Limit IL(scp) A
tm = 500 us, Ta = 25°C 19
Thermal Overload Trip Temperature Ty 150
_ IL=2A °C
Thermal Hysteresis THys 12
Reverse Battery
Reverse BatteryP Voo 25 \%
Drain-Source Diode Voltage -Von Vout > Vpb, Ty =150°C 600 mV
Input
Input Turn-On Threshold Voltage VINT+) See Figure 1 2.3 3.0
Input Turn-Off Threshold Voltage VINT) 0.8 \
Input Threshold Hysteresis AViNm 1
Off-State Input Current IiNoff) ViN = 0.7V, See Figure 1 2
1A
On-State Input Current IiN(on) ViN =5V, See Figure 1 2 !
Input Resistance R Input Resistance, See Figure 1 3000 kQ

Notes
a. Notto exceed Tpy sg = 50 ns.

b. Requires 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. Pow-
er 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 Maximum Ratings, page 2.)

http://www.campw.com/

Document Number: 72219
S-32411—Rev. B, 24-Nov-03

www.vishay.com
3



Si4750DY

Vishay Siliconix

New Product

|TYPICAL CHARACTERISTICS (25°C UNLESS NOTED)

Ips(on) VS- VGS @ 25°C

Normalized rpg(on) vs. Temperature
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|TYPICAL CHARACTERISTICS (25°C UNLESS NOTED)

Initial Shutdown Time
Under A 2-A Lamp Load

1.2 |
=~ Vip = 145V
1.0
; 0.8 T —
£
'_
c
S 0.6
(o)
=
3
<
@ 0.4
0.2
0.0
-50 -25 0 25 50 75 100
Ta (°C)
Maximum Inductive Switch Off Energy
Single Pulse
250 | |
L=0.1mH
200
I 150
2 /
<
w
100 /
50
0
00 05 10 15 20 25 30 35
I (A)
Typical Turn-On Time
250 I |
IL=2A
CL=10uF
200 \
150 \\;
% \
e
5 9V
< 100 \_'_
145V
50
0
-50 -25 0 25 50 75 100

Ta(°C)

L (mH)

totf (uS)

toff (us)

Maximum Allowable Load Inductance
For A Single Switch Off

100

80

60

40

20

00 05 10 15 20 25 30 35
IL(A)

toff vs. CL

700
|

600 L Ven=145V /

IL=2A /
500
400 /
300 /
200 /

100
0
1 10 100 1K 10K 100K 1M
CL (nF)
Typical Turn-Off Time
180 | |
IL=2A
150 CL=10uF

yav.

120
\ 9V

145V
60
30
0
-50 -25 0 25 50 75 100

Ta(°C)

Document Number: 72219
S-32411—Rev. B, 24-Nov-03

www.vishay.com
5



Si4750DY

Vishay Siliconix

New Product

|TYPICAL CHARACTERISTICS (25°C UNLESS NOTED) |

Typical Slew Rate On

Typical Slew Rate Off
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VISHAY Si4750DY
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|TIMING DIAGRAMS |
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|TIMING DIAGRAMS

Von

N
/ Vib(ucp)

Vbb(under)

-
t

Vbb
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Legal Disclaimer Notice
Vishay

Notice

Specifications of the products displayed herein are subject to change without notice. Vishay Intertechnology, Inc.,
or anyone on its behalf, assumes no responsibility or liability for any errors or inaccuracies.

Information contained herein is intended to provide a product description only. No license, express or implied, by
estoppel or otherwise, to any intellectual property rights is granted by this document. Except as provided in Vishay's
terms and conditions of sale for such products, Vishay assumes no liability whatsoever, and disclaims any express
or implied warranty, relating to sale and/or use of Vishay products including liability or warranties relating to fitness
for a particular purpose, merchantability, or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications.
Customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Vishay for any damages resulting from such improper use or sale.
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