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1. Description

EPEDOOS — Overvoltage Protection Module is a compact protection circuit designed for power supply lines.
The module supports five selectable nominal input voltage levels: 5V, 9V, 12 V, 24 V, and 48 V.
Each voltage level is protected against input overvoltage and reverse polarity. The nominal input voltage is
selected by pulling the appropriate control pin to ground (GND). Due to its compact dimensions and low
voltage drop between input and output, the EPEDOO5 module is suitable for use in power distribution and
protection applications.

1.1 Key Features

e Compact, all-in-one overvoltage protection module
e  Fully self-contained design — no external components required
e 5 different nominal input voltage levels: 5V, 9V, 12V, 24V and 48V

e Low voltage drop between input and output

e Reverse polarity voltage protection
e Compact dimensions: 11mm x 20mm x 2.7mm Figure 1. EPEDOO5 Overvoltage Protection Module
e Direct-to-PCB surface-mount implementation

e -40°Cto +55°C operational temperature

1.2 Benefits

e Protection against input overvoltage and reverse polarity

e Compact, space-efficient design allowing straightforward integration into existing PCB layouts

Enhanced system stability and protection of sensitive components against damage

1.3 Applications

e |oT and embedded systems requiring protected or isolated power domains
e SoC, CPU, and FPGA platforms with sensitive logic interfaces

e Medical electronic equipment and data acquisition systems

e EMC, EMI, and immunity test equipment

e General-purpose power supply and power distribution systems
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2. Qverview

Figure 2. EPEDOO5 Overvoltage Protection Module top view
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Figure 3. EPEDOO5 Overvoltage Protection Module bottom view
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3. Functional Block Diagram
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Figure 4. EPEDOOS Overvoltage Protection Module functional block diagram
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Key Components Description:

e SMT POWER INPUT PINS — Castellated input pins providing electrical and mechanical connection
to the target PCB

e  OVP SELECT PINS — Over voltage protection level pins, used to set module’s nominal voltage level.

e REVERSE POLARITY AND OVER VOLTAGE CONTROL CIRCUIT — Circuit protecting module’s output
from overvoltage and reverse polarity conditions

e  SMT POWER OUTPUT PINS — Castellated output pins providing protected output connection to the
target PCB
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4. EPEDOOS Overvoltage Protection Pinout
Table 1. Module’s top view pinout

Pin# \ Name Type Description

1
2 3 1,2 Vin Input Input voltage pins
3 3,8 GND GND Ground connection
4 9, 10 Vour Output Output voltage pins
5 ) Overvoltage level control pin,
4 OvP_5V Control connect it to GND to set Vnom =5V
Figure 5. EPEDOO5 Overvoltage i
g g 5 OVP_9V Control Overvoltage level control pin,

connect it to GND to set Vnom= 9V
Overvoltage level control pin,
connect it to GND to set Vnom= 12V
Overvoltage level control pin,
connect it to GND to set Vnom = 24V

Protection Module Pin Diagram

6 OVP_12V Control

7 OVP_24V Control

Refer to Recommended PCB Footprint Pattern and Mechanical Details for layout and dimensional guidance.

5. EPEDOO5 Nominal Voltage Level Configuration

To set the nominal input voltage level on the target board, connect EPEDOO5 module pin corresponding to
the desired Vnowm level to ground (GND). If all selection pins are left unconnected, the default Vowm level is
set to 48 V. For correct configuration of the module’s nominal voltage level, refer to the truth table below.

Table 2. EPEDOOS Overvoltage Protection nominal voltage level configuration table

PIN NAME OVP_5V OVP_9V OVP_12v  OVP_24V
RESULT NOMINAL
VOLTAGE LEVEL
PIN NUMBER
GND NC NC NC 5V
NC GND NC NC 9V
CONNECTION NC NC GND NC 12v
NC NC NC GND 24V
NC NC NC NC 48V*

*To set Vnom = 48 V leave all control pins unconnected

Connection Symbol Description:

GND — connected to the ground

NC — not connected
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6. Electrical Characteristics

6.1 Absolute Maximum Ratings
Viom= NOMINAL VALUE SET ON DEVICE’S CONTROL PINS

Table 3. Absolute maximum ratings

Symbol Parameter \ Minimum Maximum Unit
Vin Input Voltage -0.3 62 Vv
lout Output Current 6 A

6.2 Recommended Operating Conditions
All typical values at Ta = 24°C

Table 4. Recommended operating conditions

Parameter Conditions Minimum  Typical Maximu Unit
m
Vin Input Voltage Vnom— 5% Vnom  Vnom + 5% \Y
@Vnom =5V 4.5 5 Vv
@Vnom =9V 8.5 9 Vv
Vout Output Voltage @Vnom =12V 11.5 12 \Y
@Vnom=24V 23.5 24 Vv
@Vnom =48V 47.5 48 Vv
lout Output Current 5 A
Vrev Reverse Polarity Voltage -Vnom \Y
@lout=0A,
Vin=12V 10 mv
AVorop Input-Output Voltage Drop @lour=2A, 70 mV
Vin=12V
@lout =5 A,
|Vin =12V 200 mv
@Vnom=5V 5.7 Vv
@VNom=9V 10.2 V
Vov Overvoltage Protection Trip Point @Vnov=12V 13 \%
@Vnom =24V 26.1 Vv
@Vnom=48V 53.1 Vv
Ron Power Path Ron Resistance 40 56 mQ
Ta Ambient Temperature -40 55 °C
Tst Storage Temperature -65 150 °C
30.01.2026 EPEDO05-DS-10
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Input-Output Voltage Drop vs Load Current
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Figure 6. EPEDOO5 Overvoltage Protection Module Voltage Drop vs Load Current characteristics at Ta = 25°C
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7.Solder Reflow Profile
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Figure 7. EPEDOOS5 Overvoltage Protection Module Reflow Profile

Table 5. EPEDOO5S Overvoltage Protection Module Recommended Reflow Parameters

Profile Feature PB FREE Solder Process NON-PB FREE Solder Process

Ramp Up Rate (Ts to Tp) 3°C/s (Max) 3°C/s (Max)
Preheat

- Temperature Min (Tswmin) 150°C 100°C

- Temperature Max (Tsmax)  200°C 150°C

- Time (ts) 60 to 120 seconds 60 to 120 seconds
Critical Temperature (Tv) 217°C 183°C
Time (t) Maintained Above T. 60s to 150s 60s to 150s
Peak Temperature (Tp) 260°C 240°C
Time (tp) within 5°C of actual Peak 908 to 405 205 to 40s
Temperature
Ramp Down Rate 6°C/s max 6°C/s max

Time for T = 25°C to Peak

8 minutes max 6 minutes max
Temperature (Tp)

Notes:

e EPEDOOS Overvoltage Protection Module has a moisture sensitivity level (MSL) of 6

e  Module should be dried by baking it at 125°C for 17 hours before reflow process (to MSL of 3)

e All SMT pads of EPEDOO5 module are finished with ENIG, ensuring compatibility with most
mounting and reflow processes (see section Solder Reflow Profile)
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8. Mechanical Details
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Figure 8. EPEDOO5 Overvoltage Protection Module Dimensions
Notes:

e All dimensions provided on Figure 8. are in millimeters

e All dimensions are nominal and should be followed during PCB footprint pattern design
e +/-0.2mm tolerance should be considered for external dimensions

e 10% tolerance should be considered for PCB thickness and total height tolerance

e  First pin is marked with a notch on the PCB
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9. Recommended PCB Footprint Pattern

20

A

Figure 9. Recommended Footprint

Notes:

e All dimensions provided on Figure 9. are in millimeters
e Module’s library package and 3D model are available.
For more information, please visit www.electronic-prototypes.com.

1.4 MODULE'S MECHANICAL

&j EXPOSED COPPER KEEPOUT AREA
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e Refer to EPEDOOS Overvoltage Protection Pinout section for detailed pinout information.
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10. Ordering Information

Table 6. Ordering information
Part Number Description
EPEDOO5 Standard EPEDOQQO5 Overvoltage Protection Module device
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11. Document Revision History

Table 7. Document Revision History
Date Rev Changes Description
29.01.2026 1.0 Initial Release
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12. Disclaimer

Electronic Prototypes reserves the right to make changes, corrections, enhancements, modifications, and
improvements to its products, specifications, and technical documentation at any time without prior
notice.

This document is provided for informational purporses only. While Electronic Prototypes makes reasonable
efforts to ensure the accuracy of the infromation contained herein, it assumes no responsibility for any
errors or omissions, nor for any damages resulting from the use of this information.

No licence, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by
this document.

The latest technical documentation is available at www.electronic-prototypes.com.

The Electronic Prototypes name and the Electronic Prototypes logo are trademarks of
Electronic Prototypes. All other trademarks, product names, and service names are the property of their
respective owners.
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