r PEP01-5841
,l life.augmented

Datasheet

Quad 58 V TVS for PoE supplies in SO-8

Features

*  Peak pulse power: up to 2.7 kW (8/20 ps)
«  Stand-off voltage: 58 V
* 4 unidirectional Transils and 4 decoupling capacitances
*  Low clamping voltage: 100 V
*  Low leakage current:
SO-8 - 0.2 |JA at25°C
- 1pAat85°C
*  Operating T; max.: 150 °C

+  JEDEC registered package outline

COoM PS1 PS2 PS3 PS4

2367 1 s 5 : Complies with the following standards

+ |EC61000-4-2 level
— 215 kV (air discharge)
— 18 kV (contact discharge)
+ |EC61000-4-5 level 2
- #1kv42Q
+ |EEE 802.3af-2003
+ |EEE 802.3at-2008

Description

PEP01-5841 The PEP01-5841 has been designed to protect power over Ethernet PSE equipment
against line overvoltages. It embeds 4 decoupling capacitors to stabilize power
supplies.

It is compatible with IEEE 802.3af-2003 and IEEE 802.3at-2008 requirements and it
allows PoE based systems to be protected against both electrical overstress (EOS)
and electrostatic discharges (ESD) according to IEC61000-4-5 and IEC61000-4-2.

The low clamping voltage (100 V) makes it compatible with PMOS and PSE
controller technologies. Developed in Planar technology, it provides high reliability
level.

All COM pins must be connected

Packaged in SO-8, it minimizes PCB consumption (footprint in accordance with the
IPC 7531 standard).
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For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/pep01-5845?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS6245
https://www.st.com/en/product/pep01-5845?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS6245
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Characteristics

1 Characteristics

Table 1. Absolute maximum ratings (Tymp = 25 °C)

e

PP Peak pulse voltage Peak pulse voltage (IEC61000-4-2 contact discharge)
Ppp Peak pulse power dissipation Tjinitial = Tamp 2700 w
Tstg Storage temperature range -65to +150  °C
T Operating junction temperature range -55t0 +150 = °C
T Maximum lead temperature for soldering during 10 s 260 °C

Figure 1. Electrical characteristics - parameter definitions

Vem  Maximum stand-off voltage !
Irm Maximum leakage current @ Vg lpp
Vg Stand-off voltage

Ig Leakage current @ Vg

Vgr Breakdown voltage @ Igg

Igr Breakdown current lor
VeL Clamping voltage @ Ipp Ve \_ Ixm
Ipp Peak pulse current

Rp Dynamic resistance o
Vg Forward voltage drop @ I¢

I Forward current

aT Voltage temperature coefficient

Figure 2. Pulse definition for electrical characteristics
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Characteristics

Table 2. Electrical characteristics - parameter values (T,mp = 25 °C, unless otherwise specified)

siame | c
Type

-m-m-m-m-m
-_ﬂ-ﬂ-ﬂ
100

1. To calculate Vggr versus T;: Vgr at Tj= Vgr at 25 °C x (1 + aT x (T; - 25))
2. To calculate Vg versus Tj: Ve at Tj= Vg at 25 °C x (1 +aT x (T; - 25))
3. To calculate V¢, max versus Ippapp/,'.' Vcimax = Ver max + Rp x lPPappl/'

PEP01-5841 1 58 644 67.8 71.2

DS6245 - Rev 5 page 3/15



Lys

PEP01-5841

Characteristics (curves)

1.1 Characteristics (curves)

Figure 3. Peak power dissipation versus initial junction
temperature

Ppp[Tj initial] / Ppp [Tj initial = 25°C] (%)
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Figure 5. Clamping voltage versus peak pulse current
(exponential waveform, maximum values)
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Figure 4. Peak pulse power versus exponential pulse
duration (Tj initial = 25 °C)
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,l Characteristics (curves)

Figure 8. Relative variation of thermal impedance junction

Figure 7. Peak forward voltage drop versus peak forward
current to ambient versus pulse duration
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Figure 9. Leakage current versus junction temperature
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Application

2 Application

Figure 10. Typical application circuit with PMOS integrated in PSE controller
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Application

Figure 11. Typical application circuit with external PMOS
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Figure 10. Typical application circuit with PMOS integrated in PSE controller and Figure 11. Typical application
circuit with external PMOS show typical application schematics of PoOE network. Power sourcing equipment (PSE)
allows communication and power sourcing for several power devices (PD). The number of ways is generally a
multiple of 4, this optimizes the PEP01-5841 for track layout and crosstalk, as well as PCB surface occupation.
This protection device has been studied to comply with the latest IEEE 802.3af-2003 requirements and to
withstand the surge defined in the IEC 61000-4-5 level 2 requirements.
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Technical information

3

3 Technical information

Figure 12. Footprint recommendation for improved clearance dimensions in mm (inches)
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On top of the recommended SO-8 footprint described in Figure 14. Footprint recommendations, dimensions in
mm (inches), the above footprint offers a better clearance for voltage higher than 50 V.
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Package information

4 Package information

In order to meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions and product
status are available at: www.st.com. ECOPACK is an ST trademark.

4.1 S0O-8 package information

Figure 13. SO-8 package outline
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Table 3. SO-8 package mechanical data

-mm“m
A

1.75 0.069
A1 0.1 0.25 0.004 0.010
A2 1.25 0.049
b 0.31 0.51 0.012 0.020
c 0.10 0.25 0.004 0.010
D 4.80 4.90 5.00 0.189 0.193 0.197
5.80 6.00 6.20 0.228 0.236 0.244
E1 3.80 3.90 4.00 0.150 0.154 0.157
e 1.27 0.050
h 0.25 0.50 0.010 0.020
L 0.40 1.27 0.016 0.05
L1 1.04 0.041
k° 0 8 0 8
cce 0.10 0.004
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S0-8 package information

Figure 14. Footprint recommendations, dimensions in mm
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Figure 16. Package orientation in reel

Pin 1
Pt
[0 0O/0 00 OO0 O

hlllé

Taped according to EIA-481
Note: Pocket dimensions are not on scale
Pocket shape may vary depending on package

L

Figure 18. Reel dimensions (mm)

@ 330 max 18.4

]

Figure 15. Marking layout (refer to ordering information

table for marking)

X x X X X X XXXXX : Marking

ZZ : Manufacturing location
Y : Year

ZZYWW WW : week

— Chamfer indicates pin 1

Figure 17. Tape and reel orientation

Maximum cover tape
thickness 0.1 mm

- Sprocket hole

Figure 19. Inner box dimensions (mm)
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S0-8 package information

Figure 20. Tape and reel outline
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Note: Pocket dimensions are not on scale
Pocket shape may vary depending on package

Table 4. Tape and reel mechanical data

o m ] e ]

PO 3.9 4 4.1

P1 7.9 8 8.1

P2 1.95 2 2.05
@Do 1.45 1.5 1.6
@D1 1.6

F 5.45 5.5 5.55

KO 2.5 2.6 2.7

w 1.7 12 12.3
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S0-8 package information

3

Figure 21. ST ECOPACK recommended soldering reflow profile for PCB mounting
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Note: Minimize air convection currents in the reflow oven to avoid component movement. Maximum soldering profile
corresponds to the latest IPC/JEDEC J-STD-020.
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Ordering information

5 Ordering information

Figure 22. Ordering information scheme

PEP 01 - 58 4 1

Power over Ethernet protection

\ersion

Stand-off voltage
58 =58V

Number of power supply lines to be protected

Packaging
1=3S50-8

Table 5. Ordering information

PEP01-5841 58E1 SO-8 78 mg 2000 Tape and reel
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Revision history

Table 6. Document revision history

06-May-2009 1 Initial release.

14-May-2009 2 Standards compliance updated.

17-Jan-2013 3 Added note on GND pins in Figure 1 and added Figure 15.
13-Nov-2013 4 Updated level 4 to level 2 under Figure 12.

Updated Figure 12. Footprint recommendation for improved clearance
dimensions in mm (inches) and Figure 10. Typical application circuit with
15-May-2020 5 PMOS integrated in PSE controller.

Minor text change to improve the readability.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2020 STMicroelectronics — All rights reserved
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