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Abstract: The NEVB-NID1100 evaluation board is a two-layer PCB equipped with two NID1100 ideal diodes
and one PMOS transistor. It allows users to explore the device's behavior under various application
conditions.

Keywords: Ideal diode, Schottky replacement, OR-ing, evaluation board (EVB), forward voltage blocking, power
multiplexing
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1. Introduction

The NID1100 is a low-forward voltage integrated ideal diode, designed to replace traditional
diodes in low-voltage systems that cannot tolerate the high voltage drops of conventional rectifier
components. This device supports a continuous current of 1 A and operates over an input voltage
range of 1.5V to 5.5 V. Unlike standard diodes, it offers forward voltage and reverse current
blocking, short-circuit protection, controlled inrush current and thermal protection.

This evaluation Printed Circuit Board (PCB) incorporates two NID1100 ideal diodes and one PMOS
transistor, enabling the assessment of performance and behavior across various use cases, such
as OR-ing and OR-ing with an external PMOS transistor. The NEVB-NID1100 offers convenient
access to multiple power supply inputs, as well as probe hook-ups for evaluation. Additionally, it
includes an NMOS transistor at the output to test short circuit behavior.

2. Evaluation board key parameters

* Input operating voltage range (Viy) 1.5V t0 5.5V

« Continuous output current 1 A

* Three supply inputs V|N1= V|N2, V|N3

*  Two optional USB-C supply inputs for V¢ and Vn2
* Access to all device pins

» Use case selection by means of jumpers

»  Short circuit testing
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Fig. 1 shows the schematic of the NEVB-NID1100UL evaluation board. Explanation of the test pins, jumpers and other features can be found in the next sections.
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4. PCB layout

Fig. 2. NEVB-NID1100UL EVB top copper layer

Fig. 3. NEVB-NID1100UL EVB bottom copper layer
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Fig. 4. NEVB-NID1100UL EVB silkscreen top layer
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5. Bill of material

Table 1. Bill of Material (BOM)

Reference Quantity |Value Manufacturer |Component
C1,C5 2 100 uF/10 vV KEMET EDK107MO010A9GAA
C2,C6 2 10 yF/10 VvV Murata GRM21BR71A106KA73L

Electronics
C3,C7,C9, C10 4 1 uF/10V KEMET C0603C105K8RACTU
C4,C8 2 DNP DNP DNP
D1, D5 2 Yellow Kingbright APTD1608LSYCK/J3-PF
D2, D3, D4 3 GREEN Kingbright APTD1608LCGCK
J1,J2, J3, J4, J5, J6, J7, J9, J10, J11, |14 Conn_01x02 Waurth 61300211121
J13, J14, J15, J16 Elektronik
Jg, J17 2 USB_C_Receptacle Amphenol 12401610E4#2A

Commercial

Products
J12 1 Conn_01x03 Waurth 61300311121

Elektronik
Q1 1 PMV15ENE Nexperia PMV15ENER
Q2 1 NXV65UPR Nexperia NXV65UPR
R1, R14 2 24 kQ YAGEO RT0603DRE0O724KL
R2, R9, R13 3 3.6 kQ YAGEO RT0603DREQO73K6L
R3, R7, R10, R11, R12 5 36.5 kQ KOA Speer RK73H1JTTD3652F
R4, R5, R15, R16 4 5.1 kQ Bourns CR0603-FX-5101ELF
R6 1 100 kQ Vishay / Dale CRCWO0603100KJNEAC
R8 1 0.1Q2W Vishay / Dale RCWE1020R100FKEA
TP1, TP2, TP3, TP4, TP5, TP6, TP7, 16 TestPoint Keystone 5019
TP8, TP9, TP10, TP11, TP12, TP13, Electronics
TP14, TP15, TP16
U1, U2 NID1100 Nexperia NID1100GV

Open Top Jumper Harwin M7581-46
Socket RED
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6. Quick start

The NEVB-NID1100 EVB 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 (J2) and Voy2 (J10). One can disconnect
either one of the supplies and observe that still an output voltage will be available.

7. Setup and operation

Fig. 5 depicts the location of available jumpers, supply and load connections.
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Fig. 5. NEVB-NID1100 EVB jumper positions and supply connections

There are multiple supply inputs available. Two USB-C ports (J8 and J17) and three headers (J3,
J11 and J15). A yellow LED indicates the presence of an input voltage. Headers J3 and J11 are in
parallel with USB-C port J8 and J17 respectively and can be used to connect a battery pack or lab
supply.

Output voltages are available at J2, J10 and J16. If present a green LED will light up.

Jumpers J1 and J9 can be used to disconnect the NID1100 from the supply or measure the supply
current.

Jumpers J5, J6, J12-J14 are used to set the following use cases described below.

Short circuit testing can be executed by applying a square wave pulse with an amplitude of
10 Vpeak to J4. The voltage across R8 can be monitored to observe the current (10 A/V).

Both Table 2 and Table 3 summarize the usage of all jumpers and test points present on the NEVB-
NID1100UL EVB evaluation board.
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Jumper Default Usage
position

J1 closed » Disconnect V|y1

* Measure V\y1 supply current
J5 closed *  Enable U1
J6 closed « ORVour - Vour2
J9 closed » Disconnect V|2

* Measure VN2 supply current
J12 1-2 + 1-2 Connect U2 ST to V2

» 2-3 Enable Q1 by ST of U2
J13 closed - Enable U2
J14 open « OR VOUT2 - VOUT3

Table 3. Test points and supply 1/O's

Test point Connected to

J2 Output 1 (VouTt1)

J3 External supply 1 (Vin1)
J8 USB-C supply 1 (Vin1)
J10 Output 2 (VouTo)

J11 External supply 2 (V|n2)
J15 External supply 3 (V|n3)
J16 Output 3 (VouTs)

J17 USB-C supply 2 (Vin2)
TP1 VN U1

TP2 Voyut U1

TP3 Status indication U1
TP4 Enable U1

TP5 Vin U2

TP6 Voyut U2

TP7 Status indication U2
TP8 Enable U2

TP9 VN3

Table 4 shows a summary of the jumper settings for all use cases.

Table 4. Use case jumper settings
X=don’t care

Use case J1 J5 J6 J9 J12 J13 J14
Reverse Current Blocking |closed |closed |X closed |1-2 closed |open
Single operation closed |closed open open X X X
Dual OR closed |closed |closed |closed |1-2 closed |open
Dual OR with PMOS X X open closed |2-3 closed |closed
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Reverse current blocking

Reverse current blocking remains active regardless of the device's enable state. This behavior can
be confirmed by raising Voyt4 or Vouts typically 33 mV above V|y. When reverse current blocking
is engaged, the ST pin will be pulled low.

Single device operation

Fig. 6 illustrates the board setup for single-device operation. Fig. 7 shows the device's startup
behavior. With V |\ (5 V) applied, as long as the enable signal remains below Vey o (0.4 V),
forward voltage blocking is active, resulting in Voyt = 0 V. When the enable signal crosses the
Ven,ni threshold (1.2 V), the device enters the enabled state, and the output capacitor charges at a
controlled slew rate until Voyt equals V.

Pulse

Place Jumpers
P Generator

J3 VNG ¢ N
[ = + GND [ |
L

| 'J GND
R4R5 .

(cil
g - - e

LJ
p27J2 VOUT1
N R9 J10 VOUT2
3 . _J iDi. B

7' ——

J8° VINL M Gno
is N OO
i o

Supply 1

[as]
>
(N¥]
(=]
o
~i
~i
(=)
=z

J17 VIN2
J11 VIN2

Fig. 6. Board setup for single device operation
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Fig. 7. Forward voltage blocking and inrush current control
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In Fig. 8, the short circuit behavior of the device is shown. At t = 0 seconds, the short circuit FET
is activated with a square wave pulse of 10 Vpgak. The voltage across resistor R8 is monitored
on channel 5, which indicates the output current of the device (10 A/V). When the device output
current exceeds Iy, current limiting becomes active. If this short circuit condition persists, the
device will protect itself by activating the over-temperature shutdown (ToTsp) and disabling the
pass-FET. When the die temperature falls below the hysteresis threshold, the FET is re-enabled
until ToTsp is triggered again.

Fig. 8. Short circuit testing
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Dual OR-ing

UM90044

aluation board

The NEVB-NID1100 evaluation board can be configured for OR-ing between Vy4 and V|n». To do
this, both U1 and U2 must be enabled and connected in parallel. Enable both devices by placing
jumpers on J5 and J13, and connect them in parallel by placing a jumper on J6. You can monitor

the device state by connecting the status pin of U2 to V |\, using a jumper between

J12 pins 1

and 2. The status pin of U1 is permanently connected through R3. The board setup and jumper

configurations are illustrated in Fig. 9.
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Fig. 9. Board setup for OR-ing supply 1 and supply 2
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Fig. 10 shows the results when OR-ing two supplies. V|y1 has been connected to a

5V source

while V|y2 has been connected to a 3.3 V source. Initially Vy4 is supplying Voyut. When V4 drops
below VN2, VN2 takes over. The status pins are active low when the device is disabled, hence one

can see which device is enabled. If V|4 rises again above V|\, the initial situation is restored.
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Fig. 10. Oscilloscope traces showing OR-ing between supply 1 and supply 2
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OR-ing with external MOSFET

The evaluation board includes a PMOS transistor that facilitates ORing between V|\2 and Vn3
using one NID1100 at V |y and one PMOS in Vy3, avoiding the use of two NID1100s. To configure
this, place a jumper between pins 2 and 3 of J12, as well as a jumper on J14. Additionally, enable
device U2 by placing a jumper on J13. When U2 is enabled, the ST output will be high-impedance,
and the pass FET will remain non-conductive until V|\3 exceeds V) yp.

Once V)3 surpasses Vn2 by more than the MOSFET threshold voltage (V1y), the MOSFET will
begin conducting. At this point, U2's reverse current block activates, driving the ST pin low and
ensuring full conductivity of the PMOS transistor. The board configuration is illustrated in Figure 11
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Fig. 11. Board setup for OR-ing supply 2 and supply 3 using a PMOST

Fig. 12 below shows the results when OR-ing using the PMOS transistor between 5V and 3.3 V.
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Fig. 12. OR-ing supply 2 and supply 3 using a PMOS transistor
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Table 5. Revision history

Revision Date Description
number
UM90044 v.1 20250117 Initial version
UM90044 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2025. Al rights reserved

Submit document feedback

user manual

Rev. 1 — 17 January 2025

12/14


https://www.nexperia.com/support/design-support/technical-support-form?subject=UM90044

Nexperia

UM90044

NID1100, 1.5V to 5.5V, 1 A, ideal diode with forward voltage blocking evaluation board

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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