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Abstract: This user manual presents the NEVB-NEH7100BU evaluation board. It shows in detail the required
components and set-up to evaluate the performance of NEH7100BU PMIC.
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Fig. 1 shows the NEVB-NEH7100BU evaluation board. This evaluation board has been
designed to evaluate and test the NEH7100BU PMIC performance and features. To evaluate the
performance and features of the NEH7100BU, an energy harvester, a rechargeable battery (or
super-capacitor), and multimeters are necessary.

When using an energy harvester with an AC output, such as piezoelectric harvesters, AC-to-DC
rectification is necessary before connecting it to the evaluation board.
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Fig.1. NEVB-NEH7100BU evaluation board
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The NEVB-NEH7100BU evaluation board includes several connectors for the harvester, the
external storage element, the measurement equipment and for PMIC set up. Voltages and currents
can be measured through the current test headers. Fig. 2 shows the location and Table 1 describes

the functionality of each connector.

Harvester DC Input

Harvester DC Input
Current Test

USB Current Test
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Fig. 2.

Boosting Factor Select

Presets HCO - HC4

NEVB-NEH7100BU evaluation board connectors

SCL -
SDA

LDO Enable

LDO Current Test

LDO Output

VCSTORE
BAT OUT 8

CSTORE Voltage Test

o | Battery Output

=
PMIC Cument

® WL

BATIERY OK
(111 94

BATTERY

ant| @
GND _m.
DH‘W

Reference Ground

PMIC Current Test

Battery OK Signal
He

Battery Connector

UM90025
Submit document feedback

User manual

Table 1. Connector descriptions

Connector

Description

HCO - HC4

Preset pins can be connected either to "0” or ”1” based on the actual
jumper position on the header.
For more details, please consult the NEH7100 data sheet.

Harvester DC Input

DC power input for the PMIC.
Connect the DC output of the harvester to the terminal.

Harvester DC Input
Current Test

Harvester’s DC input current can be measured through the header.
Connect the DC current meter between the two pins.

If current measurement is not needed, pins should be shorted with a
jumper.

USB Current Test

USB current can be measured through the header. Connect the DC
current meter between the two pins.

If current measurement is not needed, pins should be shorted with a
jumper.
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Connector Description

USB Charging USB micro-B socket enables USB charging.

Use a USB cable and attach it to a USB charger or computer. Note:
the USB header is only for charging purposes, it can't be used for
communication.

Boosting Factor Select Selecting boosting factors available to the PMIC. Note, that only one of
H23, H24 or H25 or none can be jumpered at the same time:

* No jumpers on H23, H24 and H25 enables using all available
boosting factors as of 2, 4, 8 and 16

» H23 is jumpered enables using only boosting factor 2

* H24 is jumpered enables using boosting factors 2 and 4

» H25 is jumpered enables using boosting factors 2, 4 and 8

One or more capacitors can be removed if boosting factor range is
reduced. Detailed description can be seen in Section 3.

LDO Enable These headers are controlling the on-chip LDO. The following options

are available.

* LDO is always enabled if H11 is shorted with a jumper.

* LDO is controlled by “Battery OK” signal if H14 is shorted with a
jumper.

+ LDO is disabled if H18 is shorted with a jumper.

Warning: To avoid board damage, only one of the three jumpers is

allowed to attach at the same time. Adding more than one jumper to

the headers of H11, H14, H18 can cause short circuit of the battery.

This must be avoided.

It is also needed to consider that LDOEN pin, pin 12, of the PMIC must

not be left floating. At least one jumper must be presented on one

of the headers. For better understanding, please consult the NEVB-

NEH7100BU evaluation board schematic.

LDO Current Test LDO load current can be measured through the header. Connect the
DC current meter between the pins.

If current measurement is not needed, pins should be shorted with a
jumper.

LDO Output The LDO output is available through the terminal. Output setting is
based on device settings detailed in the actual data sheet.

CSTORE Voltage Test The voltage on the CSTORE pin, pin 22, can be measured on this
terminal.

Battery Output Unregulated battery voltage is accessible through the terminal.
Connect the application to this terminal if unregulated battery voltage is
sufficient to power it (i.e. no regulated LDO voltage is required).

Battery OK Signal “Battery OK” signal shows if the battery voltage level is sufficiently
high. The level is set by the hardcode settings or through I?C. It can
also enable LDO functionalities based on the battery level if selected.

PMIC Current Test PMIC’s charging current can be measured through the header.
Connect the DC current meter between the pins.
If current measurement is not needed, pins should be shorted with a

jumper.

Battery Connector The external rechargeable battery, or super-capacitor, can be
connected to the terminal block.

SCL I2C SCL line of the PMIC. Connect this line to the external I?C master.

If 12C communication is not used this pin must be shorted to GND by
attaching a jumper to the pins.

SDA [2C SDA line of the PMIC. Connect this line to the external I°C master.
If I°C communication is not used this pin must be shorted to GND by
attaching a jumper to the pins.

Enable Shorted with a jumper in "Enable” position activates the internal circuits
of the PMIC and enables its functionalities.
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3. Boosting Factor select

4. Presets

The NEVB-NEH7100BU evaluation board enables selecting the boosting factors used by the
PMIC. If one or several higher boosting factors are not used by the PMIC, the components required
to these boosting factors should be removed from the board to save BOM cost and have better
efficiency. Lower boosting factors can be disabled via I>C register GMIN. Note: in this case all the
external capacitors are still needed because the higher boosting factors still use them. For better
understanding please consult with the device data sheet. For example, if the selected harvester

is a 4-cell amorphous PV, the boosting factors of 16, 8 and 4 can be bypassed, allowing the final
design to save the costs of 3 capacitors.

Table 2 summarizes the options available to select boosting factors, while Fig. 3 shows the position
of the components related to the selected options.

Table 2. Boosting factor selection

Jumper on header Boosting factors available Components to remove
H23 2 C2,C3,C4,C6

H24 2,4 C2,C3

H25 2,4,8 Cc2

None 2,4,8,16 none
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The Evaluation Board consists of HCO to HC4 preset headers. Shorting pins with a jumper either to
”0” or ”1” enables supporting different battery types and LDO voltages.

For a detailed description, please consult NEH7100 data sheet.
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The NEH7100BU PMIC can be used with different types of external harvesters. External harvesters
need to provide DC voltage. When using an energy harvester with an AC output, such as
piezoelectric harvesters, AC-to-DC rectification is necessary before connecting it to the evaluation
board.

In case the absolute maximum ratings of the PMIC are expected to be violated for any time by

the harvester, a clamping circuit must be implemented to avoid device damage. For the absolute
maximum ratings of the NEH7100BU PMIC please consult NEH7100 data sheet. External
harvester can be attached to Harvester DC Input terminal and harvester current can be monitored
through the Harvester DC Input Current Test header.

6. On-chip LDO

The NEH7100BU PMIC on-chip LDO can be controlled by H11, H14 and H18 headers. These set
the following behavior:

* LDO is enabled if H11 is shorted by a jumper.

+ LDO is enabled if only Battery OK signal is active when H14 is shorted by a jumper.

« LDO is disabled if H18 is shorted by a jumper.
Warning: To avoid board damage, only one of the three jumpers is allowed to attach at the
same time. Adding more than one jumper to the headers of H11, H14, H18 can cause short
circuit of the battery. This must be avoided. It is also needed to consider that LDOEN pin, pin

12, of the PMIC must not be left floating. At least one jumper must be presented on one of the
headers.

For a detailed description consult the NEH7100 data sheet and the NEVBNEH7100BU evaluation
board schematic diagram.

LDO output can be accessed through LDO Output terminal and the actual LDO voltage is
determined by HCO to HC4 preset values. LDO load current can be measured through LDO
Current Test header.

7. Storage element

The NEVB-NEH7100BU evaluation board requires an external storage element, such as a
rechargeable battery or super-capacitor to be connected to the Battery Connector terminals.
Unregulated battery power can be accessed through Battery Output terminal. This terminal can
also be used to power the application circuit. Battery current can be monitored through Battery
Current Test header. Note: the application circuit can be powered from either from the LDO output
or directly from the battery voltage through the Battery Output terminal, and, if required by the
application, both can be used.

The NEH7100BU PMIC continuously monitors the status of the battery. When the battery voltage
is greater than the predefined LVD threshold, the “Battery OK” signal is asserted. This signal is
accessible on Battery OK signal pin and can also be used to enable the on-chip LDO.

8. USB charging
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USB Charging micro-B socket enables charging the storage element via USB. Use a regular USB
cable and attach it to a USB charger or computer. USB current can be monitored through USB
Current Test pin.
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9. I?C connection

The PMIC’s internal registers can be accessed by the I12C interface. Fig. 4 shows the connections of
an external 12C master, such as an application microcontroller.

To use I2C interface application’s, I12C lines should be connected to pin 1 of SCL and SDA headers,
respectively. Note that the board is not providing the necessary pull-up resistors to the I1>C interface
lines. This is the application circuit’s responsibility. For the suggested pull-up resistor values,
consult NEH7100 data sheet. Note: the IC pull-up resistors also can be connected to VBAT in
case of the application being directly powered from VBAT.

Fig. 4. Connecting the I’C interface lines to a master
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To use the Evaluation Board, connect the harvester to the Harvester DC Input, the rechargeable
battery, or a super capacitor, to the Battery Connector and (optionally) the application circuit to
the LDO Output as shown in Fig. 5. If currents are not measured, current test headers must be
shorted by a jumper.

Caution should be taken when making connections for the battery, the harvester and
application circuit. The positive terminals should be connected to the appropriate terminal
pin marked with a ”+” symbol.

To use a harvester with an AC output like piezoelectric harvesters or inductive harvesters, rectify
the signal before connecting to the Evaluation Board. For the absolute maximum ratings of the
PMIC, please consult with the appropriate data sheet.

The HCO to HC4 preset headers should be set with the jumpers to support the type of the attached
battery and the selected LDO voltage required by the application. LDO Enable also should be set
according to the application needs. In most cases “Battery OK” signal is selected to control the
LDO operation to make sure that LDO voltage will always be in the recommended range.

All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2024. All rights reserved

Rev. 2.0 — 13 June 2024 7120


https://www.nexperia.com/support/design-support/technical-support-form?subject=UM90025

Nexperia UM90025

NEVB-NEH7100BU PMIC evaluation board user guide

Presets
HIBE HI9 HIS W7

L

Appllcatlon

VCSTORE
BAT OUT

"]
u-lp

BATTERY OK
@/

BATTERY
+
((I10)
GND

DHIO

Fig. 5. Connecting measurement equipment, energy harvester and application circuit

11. Measuring currents

Pin Headers labeled Harvester DC Input Current Test, USB Current Test, LDO Current Test
and Battery Current Test are provided to monitor the input and output currents of the PMIC.
To measure currents, remove the bridging jumper from the header pins and replace them with a
current meter as shown in Fig. 5.

12. Measuring PMIC efficiency

To determine PMIC's efficiency, it is required to calculate the input and output power of the PMIC.
This can be measured using two current meters and two voltage meters as shown in Fig. 6.

To determine the input power, one voltmeter should be connected to the input of the PMIC between
Harvester DC Input “+” and "-” pins and a current meter should also be connected to Harvester
DC Input Current Test pins.

Multiplying the voltage and the current values the input power P;, can be determined:

P =V. xI. (1)

m m m

To determine the output power one voltmeter should be connected to the output of the PMIC

between Battery Output "+” and ”-” pins and a current meter should also be connected to Battery
Current Test pins.

Multiplying the voltage and the current values the output power P, can be determined.

Pout - Vbat X Ibat (2)

The values of P;, and P, can be used to calculate the efficiency of the PMIC using the formula:
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14. NEVB-NEH7100BU evaluation board PCB

The NEVB-NEH7100BU evaluation board features a double-sided PCB. Fig. 7 to Fig. 12 show the
PCB design details.

Fig. 7. NEVB-NEH7100BU evaluation board PCB top layer copper
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Fig. 8. NEVB-NEH7100BU evaluation board PCB bottom layer copper
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Fig. 9. NEVB-NEH7100BU evaluation board PCB top layer silkscreen
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15. NEVB-NEH7100BU evaluation board Bill of Materials (BOM)

Table 3. Bill of Materials (BOM)

Quantity |Designator Value Description Manufacturer |Manufacturer |Digi-Key Part
Part Number |Number
4 B1, B2, B3, B4 Bumper Cylindrical, Flat 3M SJ5076 3M156065-ND
Top 0.315" Dia (8.00mm)
Polyurethane Black
4 C1, C5,C6, C7 |0.1 yF 0.1 yF £10% 10V Ceramic Murata GRM155R61A |490-6297-1-ND
Capacitor X5R 0402 (1005 Electronics 104KA01J
Metric)
2 C2,C3 1 uF 1 uF £20% 10V Ceramic Murata GRM153R61A |490-14577-1-
Capacitor X5R 0402 (1005 Electronics 105ME95D ND
Metric)
1 C4 0.47 yF  |0.47 pF £10% 10V Ceramic Murata GRM155R61A |490-3264-1-ND
Capacitor X5R 0402 (1005 Electronics 474KE15D
Metric)
3 C8, C9, C10 47uF 47 pF +20% 6,3V Keramische |Murata GRM188R60J |490-13247-1-
condensators X5R 0603 (1608 |Electronics 476ME15D ND
metrisch)
4 H1, H4, H6, H8 Connector Header Through Hole | Molex 0022284025 23-0022284025-
2 position 0.100" (2.54mm) ND
4 H2, H3, H5, H7 2 Position Wire to Board Phoenix 1751248 277-5719-ND
Terminal Block Horizontal with | Contact
Board 0.138" (3.50mm) Through
Hole
3 H9, H10, H22 Connector Header Through Hole | TE Connectivity | 87220-1 A26540-ND
1 position AMP
Connectors
8 H11, H12, H14, Connector Header Through Molex 0022102021 WM2722-ND
H15, H18, H23, Hole 2 position 0.100" (2.54mm)
H24, H25 White
6 H13, H16, H17, Connector Header Through Molex 0022102031 WM2723-ND
H19, H20, H21 Hole 3 position 0.100" (2.54mm)
White
1 IC1 NEH7100BU QFN28 Nexperia NEH7100BU
1 J1 USB - Micro B USB 2.0 Waurth 629105136821 |732-3155-1-ND
Receptacle Connector 5 Elektronik
Position Surface Mount, Right
Angle
14 JMP1, JMP2, 2 (1 x 2) Position Shunt Sullins QPCO02SXGN- [S9337-ND
JMP3, JMP4, Connector Black Open Top Connector RC
JMP5, JMP6, 0.100" (2.54mm) Gold Solutions
JMP7, JMP8,
JMP9, JMP10,
JMP11, JMP12,
JMP13, JMP14
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Table 4. Revision history

Revision Date Description

number

2.0 2024-06-13 Document updated to the latest Nexperia format. Content modified to refer to Revision A
of the evaluation board.
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17. 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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