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SLPESDI1LIN

LIN-bus ESD protection diode

1. Product profile

1.1 General description

SLPESD1LINin a very small SOD323 (SC-76) Surface-Mounted Device (SMD) plastic
package designed to protect one automotive Local Interconnect Network (LIN) bus
line from the damage caused by ElectroStatic Discharge (ESD) and other transients.

1.2 Features and benefits

B ESD protection of one automotive LIN-bus line

B Asymmetrical diode configuration ensures an optimized protection against
ElectroMagnetic Interferences (EMI) of a LIN Electronic Control Unit (ECU)

Max. peak pulse power: Ppp = 160 W at t, = 8/20 us
Low clamping voltage: Vo =40V atlpp =1 A

Ultra low leakage current: Igp < 1 nA

ESD protection of up to 23 kV

IEC 61000-4-2, level 4 (ESD)

IEC 61000-4-5 (surge); lpp = 3 A at t, = 8/20 ps

1.3 Applications

B LIN-bus protection
B Automotive applications

1.4 Quick reference data

Table 1. Quick reference data
Tamb = 25 T unless otherwise specified.

Symbol Parameter Conditions Min
VeRwMm reverse standoff voltage

Max Unit

SLPESD1LIN(15 V) -

SLPESD1LIN(24 V) -

Cq diode capacitance VR=0V; -
f=1MHz

pF
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2. Pinning information

Table 2.  Pinning

Description Simplified outline  Graphic symbol
1 cathode 1 (15 V)

cathode 2 (24 V) 1‘@‘ 2
006aab04:

N

3. Ordering information

Table 3.  Ordering information
Type number Package

Name Description Version
SLPESD1LIN SC-76 plastic surface-mounted package; 2 leads SOD323

4. Marking

Table 4.  Marking codes

Type number Marking code
SLPESD1LIN AM

5. Limiting values

Table 5.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Sinle]e]l Parameter Conditions Min Max Unit
Ppp peak pulse power t, = 8/20 ps - 160 w
Ipp peak pulse current t, = 8/20 ps [ - 3 A

T junction temperature - 150 °C
Tamb ambient temperature -65 +150 °C
Tstg storage temperature -65 +150 °C

[1] Non-repetitive current pulse 8/20 ps exponential decay waveform according to IEC 61000-4-5.
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Table 6. ESD maximum ratings

Symbol Parameter Conditions Min Max Unit
VEsp electrostatic discharge IEC 61000-4-2 o - 23 kV
voltage (contact discharge)
MIL-STD-883 - 10 kv

(human body model)

[1] Device stressed with ten non-repetitive ESD pulses.

Table 7. ESD standards compliance

Standard Conditions

IEC 61000-4-2; level 4 (ESD) > 15 kV (air); > 8 kV (contact)
MIL-STD-883; class 3 (human body model) >4 kv
00laaa631
I
120 001aaa630 PP
‘ ‘ 100 %
Ip 100 % Ipp; 8 ps 90 %
%) 2\
/ \
| V4
I \ 50 % Ipp; 20 us
ol AN
{ \\ \
| AN 10 %1
/ ~—~
0 —»|l+—t,=0.7nstolns t
0 10 20 30 40 «—30ns—]
t (us) 60 ns
Fig 1. 8/20 us pulse waveform according to Fig 2. ESD pulse waveform according to
IEC 61000-4-5 IEC 61000-4-2
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6. Characteristics

Table 8.  Characteristics
Tamb = 25 < unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
VRwM reverse standoff voltage
SLPESD1LIN(15 V) - - 15 \Y,
SLPESD1LIN(24 V) - - 24 Y,
IrRMm reverse leakage current
SLPESD1LIN(15 V) Vrwm =15V - <1 50 nA
SLPESD1LIN(24 V) VerwMm = 24 V - <1 50 nA
VBR breakdown voltage IR =5mA
SLPESD1LIN(15 V) 17.1 18.9 20.3 \%
SLPESD1LIN(24 V) 254 27.8 30.3 \%
Cq diode capacitance VR=0V;f=1MHz - 13 17 pF
Ver clamping voltage |
SLPESD1LIN(15 V) lpp=1A - - 25 Y,
lpp =5 A - - 44 \Y
SLPESD1LIN(24 V) lpp=1A - - 40 Y,
lpp = 3 A - - 70 \Y
I gif differential resistance
SLPESD1LIN(15 V) IR=1mA - - 225 Q
SLPESD1LIN(24 V) Ir=1mA - - 300 Q

[1] Non-repetitive current pulse 8/20 us exponential decay waveform according to IEC 61000-4-5.
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Tamp =25 °C
Fig 3. Peak pulse power as a function of exponential | Fig 4. Relative variation of peak pulse power as a
pulse duration; typical values function of junction temperature; typical
values
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ESD TESTER 4 GHz DIGITAL
RG 223/U OSCILLOSCOPE
Rz 450 Q 50 Q coax
— o 10x
L — ~Z ATTENUATOR
Cz 50 Q
I D.U.T.
(Device
Under
IEC 61000-4-2 network Test)
Cz =150 pF; Rz =330 Q

I

vertical scale = 200 V/div vertical scale = 20 V/div
horizontal scale = 50 ns/div horizontal scale = 50 ns/div

PESDALIN (24V/

GND

PESD1LIN (15V]

oND v

GND

unclamped +1 kV ESD voltage waveform clamped +1 kV ESD voltage waveform
(IEC 61000-4-2 network) (IEC 61000-4-2 network)

GND -
GND [l PESDILIN (15V/ )
GND
A PESD1LIN (24V y
./
vertical scale = 200 V/div vertical scale = 20 V/div
horizontal scale = 50 ns/div horizontal scale = 50 ns/div
unclamped -1 kV ESD voltage waveform

clamped -1 kV ESD voltage waveform
(IEC 61000-4-2 network)

(IEC 61000-4-2 network) 006aaal66

Fig 5. ESD clamping test setup and waveforms
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7. Application information

The SLPESD1LIN is designed for the protection of one LIN-bus signal line from the
damage caused by ESD and surge pulses. The SLPESD1LIN provides a surge capability
of up to 160 W per line for a 8/20 us waveform.

power application (e.g. electro motor, inductive loads) A
I\
application (e.g. voltage regulator and microcontroller) A l
l .L I
CBAT
BAT I
LIN
LIN 2 LIN node
transceiver N 24V connector
= CMASTER/SLAVE
\VALY
GND -
1
SLPESD1LIN
7 006aaab678
Fig 6. Typical application: ESD protection of one automotive LIN-bus line

Circuit board layout and protection device placement

Circuit board layout is critical for the suppression of ESD, Electrical Fast Transient (EFT)
and surge transients. The following guidelines are recommended:

Place the SLPESD1LIN as close to the input terminal or connector as possible.

The path length between the SLPESD1LINand the protected line should be minimized.
Keep parallel signal paths to a minimum.

Avoid running protection conductors in parallel with unprotected conductor.

o~ N =

Minimize all Printed-Circuit Board (PCB) conductive loops including power and ground
loops.

6. Minimize the length of the transient return path to ground.
7. Avoid using shared transient return paths to a common ground point.

8. Ground planes should be used whenever possible. For multilayer PCBs, use ground
vias.
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8. Package outline

1.35
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| 040
0.25 .
Dimensions in mm
Fig 7. Package outline SOD323 (SC-76)
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