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Application Note

Battery Charger Series

Linear Charger for Low Voltage Battery
BD71631QWZ
Lithium-ion Secondary Battery SLB Series

Charging Characteristics

The input voltage of the linear charger IC BD71631QWZ is 2.9V to 5.5V, and the charging voltage can be set from 2.0V to 4.7V using
an external resistor. The charging current can be set up to 300mA using an external resistor, and the termination current can be set
up to 10mA.

The characteristics of charging the small lithium-ion secondary battery SLB series (manufactured by Nichicon) using BD71631QWZ

will be introduced.
Information about the SLB series is included at the time this application note Rev 001 was created.

For the latest product information, please contact the manufacturer Nichicon Corporation (nichicon.co.jp).
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BD71631QWZ Lithium-ion Battery SLB Series Charging Characteristics

Application Note

Charging Settings and Application Circuit

As shown in Figure 1, the BD71631QWZ allows you to set the charging
voltage (Vcrg), recharge voltage (Vrecha), charging current (Icrg), and
termination current (lrerm) using extemal resistors. It is possible to

change the charging settings according to the battery specifications.

Charging starts when the battery voltage is lower than the pre-charge
voltage (Vrre), the charging current (Ipre) flows. A constant current (CC)

of lera/2 flows through Ipre.

When the battery voltage reaches the pre-charge voltage (Vrre),

constant current charging (CC charging) is performed using the

charging current (Icha).

When the battery voltage reaches the charging voltage (Vcrg), it
automatically changes to constant voltage charging (CV charging) and

the charging current (IcHs) decreases.

When the charging current (IcHc) reaches the termination current (lrerm),
itenters the TOP-OFF state. After 15 seconds, it enters the DONE state,

and the state transitions to Charge Stop.
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Figure 1: Charging profile and application circuit
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BD71631QWZ Lithium-ion Battery SLB Series Charging Characteristics
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Peripheral Parts Settings
Setting the Charging Voltage (Vchs) and Recharging Voltage
(VRrecHg)

Charging voltage (Vchs) can be set using the following formula.

Veng = (R1+ R2)/R2 % 0.6 [V]

To set the recharge voltage (VrecHg), resistors R3 and R4 are

connected to the VFBRE terminal and are determined below.

Vrecue = (R3 + R4)/R4 x 0.6 [V]

Regarding the Current Generated by External Resistance of VFB
Pin and VFBRE Pin

An N-channel FET is built in between the VFBG and GND terminals.
Connecting the VIN pin tums on the N-channel FET and current flows
from the battery to the external resistor.

When the VIN pin is disconnected, the N-channel FET is tumed off and
no current flows from the battery to the external resistor.

If recharging is disabled by connecting the VFBRE pin to GND, even if
VIN is connected, the internal N-channel FET will be turned off once

charging is complete and no current will flow to the external resistor.

Setting the Charging Current (Icxg)

Charging current (lcis) can be set using the following formula using

external resistor R5.

The usage range of charging current (lcrg) is limited by the voltage
between VIN and VOUT as described in Table 1.

Setting the Termination Current (lrerw)
The termination current (lrerv) can be set using the following formula
using extemnal resistor R6.

Irprn = (50000 /R6 [Q])[MA]

The termination current can be set from 50uAto 10mAusing an extemal

resistor.

NTC Terminal Resistance Settings
If a thermistor is not used, connect the NTC terminal to GND. If a
thermistor is used, R7 and R8 in the application schematic are used.

Please refer to page 9 of the data sheet.

LEDCNT Settings

This is a terminal for driving the LED. Be sure to connect the pull-up

resistor to VIN. In this application note, R9 is 10kQ.

Table 1. Settable charging current lcrs setting conditions

IcHe conditions

Input voltage (VIN) 29V<VIN<55V

VIN=4V

VIN=4V

Voltage difference between

VIN<55Vand (VIN-VOUT)is 0.3V
or more, it can be set up to 30 mA.

and (VIN -VOUT) is 0.3V or

more, it can be set up to 100mA.

input (VIN) and output (VOUT) VIN-VOUT =20.3V VIN-VOUT 203V VIN-VOUT 21V
Configurable charging current

[(<FO) < 30mA <100mA < 300mA
Comment If the input voltage range is 2.9V < If the input voltage is VIN 24 V If the input voltage is VIN 24 V

and (VIN -VOUT) is 1V or more,
it can be set up to 300mA.
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BD71631QWZ Lithium-ion Battery SLB Series Charging Characteristics Application Note

Charging Example using SLB03070LR35 Table 2. Battery specification SLB03070LR35

A setting example for charging SLB03070LR35 is shown below. The Part number SLBO3O70LR3S
maximum voltage range is 2.8V, so consider the accuracy of the \‘
charging voltage of BD71631QWZ and set the charging voltage (Vcra)

to 2.7V. The nominal capacity of SLB03070LR35 is 0.35mAh and the Size  Diameter 3.0mm
maximum charging current at 20C rate is 7mA, so set the charging Height 7.0 mm
current (IcHs) to 7mA. Set the recharge voltage (VrecHa) to 2.48V. Nominal voltage 24V

Set the termination current (Irerm) to 50pA so that charging is complete Voltage range 2.8-18Vv

Maximum charging voltage -

when the charging current reaches 50pA. end of discharge voltage

Nominal capacity 0.35mAh

Max.charge / discharge current 7mA
Charging Settings (Crate) (20C)

Temperature range -30 to +60°C

VIN=5V

ESR (at 1kHz) Max. 12 Q
Vene=2.7V R1=560kQ, R2=160kQ Energy density 1TWhHIL
VRecHc=2.48V R3=470kQ, R4=150kQ Weight 0129
lcHe=7TmA R5=75kQ
ITerv=50pA R6=910kQ

Charging starts from the battery's initial voltage of 1.410V. After continuing CC charging for 78 seconds, it automatically switches to CV charging.
Charging will be completed after CV charging continues for 788s.

SLB03070LR35 Charging Profile
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Figure 2. Charging example using SLB03070LR35
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Charging Example using SLB03090LR80 Table 3. Battery specification SLBO3090LR80

A setting example for charging SLBO3090LR80 is shown below. The Part number SLBO3090LRE0
maximum voltage range is 2.8V, so consider the accuracy of the N M,
charging voltage of BD71631QWZ and set the charging voltage (Vcra) e \

to 2.7V. The nominal capacity of SLBO3090LR80 is 0.8mAh and the Size  Diameter 3.3mm
maximum charging current at 20C rate is 16mA, so set the charging Height 9.0 mm
current (IcHs) to 16mA. Set the recharge voltage (Vrechs) to 2.48V. Nominal voltage 24V

Set the termination current (Irerm) to 50pA so that charging is complete Voltage range 2.8-18Vv

Maximum charging voltage -

when the charging current reaches 50pA. end of discharge voltage

Nominal capacity 0.80mAh

Max.charge / discharge current 16mA
Charging Settings (Crate) (20C)

Temperature range -30 to +60°C

VIN=5V

ESR (at 1kHz) Max. 8 Q
Vere=2.7V R1=560kQ. R2=160kQ Energy density 25WhIL
VRecHc=2.48V R3=470kQ. R4=150kQ Weight 0.12g
lcHe=16mA R5=30kQ
ITerv=50pA R6=910kQ

Charging starts from the battery's initial voltage of 1.802V. After continuing CC charging for 138 seconds, it automatically switches to CV charging.
Charging will be completed after CV charging continues for 2181s.

SLB03090LR80 Charging Profile
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Figure 3. Charging example using SLBO3090LR80
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Charging Example using SLB04255L040 Table 4. Battery specification SLB04255L040

A setting example for charging SLB04255L040 is shown below. The Part number SLB04255L040
maximum voltage range is 2.8V, so consider the accuracy of the h\’\
charging voltage of BD71631QWZ and set the charging voltage (Vcra) E

to 2.7V. The nominal capacity of SLB04255L040 is 4mAh and the Size  Diameter 4.0 mm
maximum charging current at 20C rate is 80mA, so set the charging Height 255 mm
current (IcHs) to 80mA. Set the recharge voltage (Vrechs) to 2.48V. Nominal voltage 24V

Set the termination current (lrerm) to 200pA so that charging is complete Voltage range 2.8-18Vv

Maximum charging voltage -

when the charging current reaches 200pA. end of discharge voltage

Nominal capacity 4mAh

Max.charge / discharge current 80mA
Charging Settings (Crate) (20C)

Temperature range -30 to +60°C

VIN=5V

ESR (at 1kHz) Max. 0.6 Q
VCHG=2.7V R1=560kQ. R2=160kQ Energy density 30WhIL
VRECHG=2.48V R3=470kQ. R4=150kQ Weight 0.759
ICHG=80mA R5=5.1kQ+1.2kQ(Series)
ITERM=200pA R6=240kQ

Charging starts from the battery's initial voltage of 1.825V. After continuing CC charging for 109 seconds, it automatically switches to CV charging.
Charging will be completed after CV charging continues for 2146s.

SLB04255L040 Charging Profile
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Figure 4. Charging example using SLB04255L.040
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Charging Example using SLB08115L140 Table 5. Battery specification SLB08115L140

A setting example for charging SLB08115L140 is shown below. The Part number SLBOB115L140
maximum voltage range is 2.8V, so consider the accuracy of the %>
charging voltage of BD71631QWZ and set the charging voltage (Vcrc) *f‘

to 2.7V. The nominal capacity of SLB08115L140 is 14mAh and the Size  Diameter 8.0 mm
maximum charging current at 20C rate is 280mA, so set the charging Height 11.5mm
current (Icrc) to 280mA. Set the recharge voltage (VrecHa) to 2.48V. Set Nominal voltage 24V

the termination current lrerm to 700pA so that charging is complete Voltage range 2.8-18Vv

Maximum charging voltage -

when the charging current reaches 700pA. end of discharge voltage

Nominal capacity 14mAh

Max.charge / discharge current 280mA
Charging Settings (Crate) (20C)

Temperature range -30 to +60°C

VIN=5V

ESR (at 1kHz) Max. 0.24 Q
Vere=2.7V R1=560kQ. R2=160kQ Energy density 58WhIL
VRecHe=2.48V R3=470kQ. R4=150kQ Weight 1.2g
IcHe=278mA R5=1.8kQ
Iterv=700pA R6=68kQ

Charging starts from the battery's initial voltage of 1.808V. After continuing CC charging for 85 seconds, it automatically switches to CV charging.
Charging will be completed after CV charging continues for 2102s.

SLB08115L140 Charging Profile

6.0 300
Charging completed
5.0 2187s with final current 250
Charge setting of 700pA _.
4.0 Current 200 <E’:
S =
— | CV time = 2102s %
g7 v 3
5 (0]
= Initial Voltage = 2
2.0 1| 1808V 100 &
(@]
1.0 50
0.0 0
0 250 500 2000 2250 2500
Time [s]
Figure 5. Charging example using SLB08115L140
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Notice

Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.com/contactus
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