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NID5100,1.2V to 5.5V, 1.5 A input
polarity protected, low quiescent
current ideal diode evaluation board
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Abstract: The NEVB-NID5100 evaluation board is a two-layer PCB equipped with two NID5100 ideal diodes. It
allows users to explore the device's behavior under various application conditions.

Keywords: Ideal diode, Schottky replacement, OR-ing diode, reverse polarity protection, evaluation board (EVB)

nexperia


https://www.nexperia.com

Nexperia UM90040

NID5100, 1.2 V to 5.5V, 1.5 A input polarity protected, low quiescent current ideal diode evaluation
board

1. Introduction

The NID5100 is a low forward voltage, integrated ideal diode capable of replacing traditional diodes
in low voltage systems unable to tolerate the high voltage drops of traditional rectifier components.
The device contains a 1.5 A continuous current rated P-channel MOSFET that can operate over an
input voltage range of 1.2V t0 5.5 V.

This evaluation Printed Circuit Board (PCB) incorporates two NID5100 ideal diodes and one PMOS
transistor to assess performance and behavior across various use cases such as OR-ing, OR-ing
with an external PMOS transistor, priority OR-ing, and reverse polarity protection. It offers multiple
methods for applying power to the inputs and testing reverse polarity protection using a switch,
while also providing access to all device pins.

2. Features

The following features are available on this evaluation board:

* Input operating voltage range (V|y) 1.2V t0 5.5V
» Continuous output current 1.5 A

* Three supply inputs

» Two additional USB-C supply inputs

» Access to all device pins

» Use case selection by means of jumpers
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3. Schematic

UM90040

NID5100, 1.2 V to 5.5V, 1.5 A input polarity protected, low quiescent current ideal diode evaluation board

Fig. 1 shows the schematic of the NEVB-NID5100 evaluation board. Explanation of the test pins, jumpers and other features can be found in the next sections.
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Fig. 1. NEVB-NID5100 EVB schematic
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4. PCB layout

board

Fig.- 2. Top copper layer
Fig. 3. Bottom copper layer
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5. Bill of material
Table 1. Bill of Material (BOM)
Reference Quantity Value Manufacturer Manufacturer

name part number
C1,C2,C5 3 1 uF/10V KEMET C0603C105K8RACTU
C3, C4,C6 3 0.1 yF/10V KEMET C0603C104K8RAC
D1, D2, D3 3 RED Kingbright APHD1608LSURCK
D4, D5, D6 3 GREEN Kingbright APTD1608LCGCK
J1, J9 2 USB_C_Receptacle Amphenol Commercial |12401610E4#2A

Products
J2, J3, J6, J7, 8 Conn_01x02 Waurth Elektronik 61300211121
Js, J10, J12, J13
J4, J5, J11 3 Conn_01x03 Waurth Elektronik 61300311121
JP1, JP2 2 Jumper_2_Bridged Waurth Elektronik 61300211121
Q1 1 NXV65UPR Nexperia NXV65UPR
R1, R3 2 1kQ Yageo ACO0603FR-104K7L
R2, R4, R13 3 47 kQ Yageo RC0603FR-0747KL
R5, R6 2 5.1 kQ Bourns CR0603-FX-5101ELF
R7, R8, R9 3 330 Q Bourns CR0603-JW-331ELF
R10,R11,R12 |3 300 Q Bourns CR0603-JW-301ELF
SWi1 1 SW_DPDT_x2 E-Switch 100DP1T1B1M2QEH
TP1, TP2, TP3, |9 TestPoint Keystone Electronics 5000
TP4, TP5, TP6,
TP7, TP8, TP11
TP9, TP10 2 TestPoint Keystone Electronics | 1430-5
U1, U2 NID5100GW Nexperia NID5100
- Open Top Jumper Socket RED Harwin M7581-46
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6. Quick start

board

The PCB is by default configured in the dual OR-ing application. When connecting the two USB-C
ports to a supply (for instance two different USB ports on a pc), the input with the highest voltage
will be available on connectors Voyt1 (J7) and Voyto (J8). One can disconnect either one of the
supplies and observe that still an output voltage will be available.

7. Test setup and operation
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There are multiple supply inputs available. Two USB-C ports (J1 and J9) and three headers (J2, J3
and J10). A red LED indicates the presence of an input voltage. Headers J2 and J3 are in parallel
with USB-C port J1 and J9 respectively and can be used to connect a battery pack or lab supply.

Output voltages are available at J7, J8 and J13. If present a green LED will light up.

Jumpers JP1 and JP2 can be used to disconnect the NID5100 from the supply or measure the
supply current.

Switch SW1 can be used to validate the reverse polarity protection. It reverses the polarity of
USB-C port J1 and header J2.

Jumpers J4-J6, J11 and J12 are used to set the use case which are explained in the next section.

Table 2. Jumper settings

X=don't care

Use case |SW1 JP1 JP2 J4 J5 J6 J11 J12
Reverse |2-3 closed X 2-3 X open X open
Polarity |5-6

Reverse |1-2 X X X X open X open
Current |4-5

Blocking

Dual OR |1-2 closed closed 2-3 2-3 closed 1-2 open
Priority 1-2 closed closed 2-3 1-2 closed 1-2 open
OR 4-5 drive 2-3

Dual X X closed X 2-3 open 2-3 closed
OR with

PMOS
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Reverse polarity protection

By toggling switch SW1 one can reverse the supply polarity of J2 (V|n41) and USB-C input J1.
Device U1 should be enabled by connecting a jumper between J4 pin 2-3. Output Voyr1 is fully
protected and will stay off. The board setup is depicted in Fig. 5, results can be found in Fig. 6.
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Fig. 5. Board setup for reverse polarity protection
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Fig. 6. Oscilloscope traces showing reverse polarity protection of V|y,

Reverse current blocking

Reverse current blocking is always active independent of the enable state of the device. By lifting
Vout1 or Vour2 typically 30.5 mV above V| the behavior can be validated.
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Dual OR-ing

board

The evaluation PCB can be configured to OR between V |y and V|y. Switch SW1 should be in the
right position. Both U1 and U2 need to be enabled and in parallel. Enabling both devices is done by
placing jumpers on J4 and J5 between pin 2-3. Putting the devices in parallel is done by placing a
jumper on J6. Monitoring the device state can be done by connecting the status pin of device U2 to
VouT2 by placing a jumper between J11 pin 1-2. The status pin of U1 is always connected via R2.

The board setup and jumper placement are shown in Fig. 7.
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Fig. 7. Board setup for OR-ing between supply 1 and supply 2

Fig. 8 shows the results when OR-ing two supplies. V|y¢ has been connected to a 5 V source while
Vn2 has been connected to a 3.3 V source. Initially V|y1 is supplying Voyt. When V|4 drops below
VN2, Vin2 takes over. The status pins are active low when the device is disabled, hence one can

see which device is enabled. If V|y1 rises again above V)yp, the initial situation is restored.
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Fig. 8. Oscilloscope traces showing OR-ing between supply 1 and supply 2

Priority OR-ing

Priority OR-ing can be used when on-system level power management tasks are required. This use
case makes it possible to have a microcontroller selecting between multiple equal power sources.
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The enable signal of U1 is driven from the microcontroller via J4 pin 2-3. Resistor R1 enables U1 in

case the microcontroller GPIO pin is low or high-impedance Z.

The enable pin of U2 is connected to the ST pin of U1 via J5 pin 1-2. Resistor R2 inverts the ST
signal of U1. If U1 is enabled (ST1 = HIGH), U2 is disabled and vice versa. The board setup is

shown in Fig. 9.
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Fig. 9. Board setup for priority OR-ing between supply 1 and supply 2

Fig. 10 shows the oscilloscope traces for this use case. Since Both V|y4 and V|, are 5 V it is not
possible to distinguish by means of Vot which supply is active. Therefore, this application was
loaded with resistor of 47 Q. By means of the PRIO signal one can defer the load current to either
U1 or U2.
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Fig. 10. Oscilloscope traces showing priority OR-ing between supply 1 and supply 2
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OR-ing with external MOSFET

The evaluation board is equipped with a PMOS transistor providing the OR-ing function between
VN2 and Vins. A jumper between pin 2-3 of J11 needs to be placed, as well as a jumper on J12.
Device U2 needs to be enabled by connecting a jumper to J5 pin 2-3. If U2 is enabled, the ST
output will be high-impedance Z, the pass FET will not conduct until V|y3 exceeds Vn2.

When V\n3 is higher than VN2 + Vrgmosfet, the MOSFET starts conducting. The reverse current
block of U2 will become active and ST will be driven low, ensuring full conductivity of the PMOST.
The board setup can be found in Fig. 11.
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Fig. 11. Board setup for OR-ing between supply 2 and supply 3 using a PMOST

Fig. 12 shows the results when OR-ing between 3.3 V and 5 V. V3 does not return to 0 V since
there is no discharge resistance connected to the gate of Q1.
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Fig. 12. Oscilloscope traces showing OR-ing between supply 2 and supply 3 using a
PMOS transistor
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Jumper, test points and supply connections

Table 3 explains the usage of all jumpers present on the evaluation PCB.

Table 4 shows available test points, supply in- and output connections.

Table 3. Jumper usage

board

Jumper Default position Usage
JP1 closed » Disconnect V|y1
* Measure V\y1 supply current
JP2 closed » Disconnect V|\2
* Measure V\\2 supply current
J4 2-3 » 1-2 disable U1
e 2-3 enable U1
J5 2-3 * 1-2 priority OR with U1
e 2-3 enable U2
J6 closed OR Vout1 - VouT2
J11 1-2 * 1-2 Connect U2 ST to Vouto
» 2-3 Enable Q1 by ST of U2
J12 open OR Vour2 - Vours

Table 4. Test points, supply-in and output connections

Test point Connected to

J1 USB-C supply 1 (Vin1)
J2 External supply 1 (Vin1)
J3 External supply 2 (V|n2)
J7 OQutput 1 (VouT1)

Js8 Output 2 (Vour)

J9 USB-C supply 2 (Vin2)
J10 External supply 3 (V|n3)
J13 Output 3 (VouTs)

TP1 Viy U1

TP2 VN U2

TP3 Enable U1

TP4 Enable U2

TP5 Status indication U1
TP6 Status indication U2
TP7 Vour U1

TP8 Vout U2

TP11 VN3
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8. Revision history

board

Table 5. Revision history

Revision Date Description
number
UM90040 v.1 20240725 Initial version
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9. Legal information

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia.

In no event shall Nexperia be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Nexperia’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Nexperia products, and Nexperia accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Nexperia product is suitable
and fit for the customer’s applications and products planned, as well as

for the planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Nexperia does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Nexperia products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Nexperia does not accept any
liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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