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DWO03B

Description

One Cell Lithium-ion/Polymer Battery Protection IC

DWO3B has built-in high-precision voltage detection circuit and delay circuit, which can realize
overcharge, overdischarge and overcurrent protection of the battery by detecting the voltage and current of
the battery. The protection circuit is suitable for a single ithium ion/lithium polymer rechargeable battery.

Features

® High Precision Voltage Detection Function:
1.0vercharge Protection Voltage

2.0vercharge Release Voltage

3.0verdischarge Protection Voltage
4.0Overdischarge Release Voltage

5.Discharge OverCurrent Detection

6.Short Circuit Current Detection

7.Charging OverCurrent Detection

® Internal Detection Delay Time::

1.0Overcharge Protection Delay

2.0verdischarge Protection Delay

3.Delay of Discharge Overcurrent

4 .Delay of Charge Overcurrent

® Charger Detection and Load Detection Function
Function of Charging 0V Battery

Dormancy Function

Conditions for Relieving Discharge Overcurrent

The Release Voltage of Discharge Overcurrent State

Low Current Consumption

1. At Work

2.0verdischarge

® On-Resistance Ofinternal Power N-MOSFET: 50mQ
® | ead-Free and Halogen-Free

® Operating Temperature Range: -40°C~+85°C

® Available Package: SOT-23-5

Applications

4.300V
4.100V
2.800V
3.000V
3.6A
16.0A
3.4A

Accuracy: £50mV
Accuracy: £50mV
Accuracy: £100mV
Accuracy: £100mV

1.0S
128msS
10mS
10mS

Allow
No
Disconnect The Load

VRiov

1.0pA(Typ.) (Ta=25°C)
0.5uA(Typ.) (Ta=25°C)

® Protection IC for One-Cell Lithium-lon /Lithium-Polymer Battery Pack
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One Cell Lithium-ion/Polymer Battery Protection IC

DW03B

Typical Application Circuit

P+
3
R1
' VDD
Battery c1
T T DWO03B -
P-
—{Gno VM
Device Identification Min. Typ. Max. Unit
R1 510 1000 1500 Q
C1 0.047 0.1 0.22 uF
Note :

1.The above parameters may be changed without notice.

2.The schematic diagram and parameters of IC are notused asthe bass to ensure the circuit to work Please make flimeasurement on the actual
applcation crcuit before seting the parameters.

Pin Distribution

Functional Pin Description

SOT-23-5

Pin NO. Symbol Pin Description
1,5 NC Not Connected
2 GND Ground Pin
3 VDD Power Supply
4 vy The charging and discharging current detection terminal is linked with the charger
load or the load
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One Cell Lithium-ion/Polymer Battery Protection IC

DW03B

Ordering Information

Orderable Reel Package Qty .
. Package . Eco Plan Nete MSL Level Marking Code
Device (inch) (PCS)
Dw03B SOT-23-5 3000 RoHS & Green MSL3 DWO03B
Note:

RoHS: TN defines "RoHS" to mean semiconductor Broducts that are compliant with the current EU RoHS requirements for all 10 RoHS

substances, including the requirement that RoOHS su

Green: TN defines "Green" to mean Halogen-Free and Antimony-Free.

Product List

1.Detection Voltage Sheet

stance do not exceed 0.1% by weight in homogeneous materials.

Overcharge Overcharge | Overdischarge Overdischarge Discharge Short Circuit Charging
Device Protection Release Protection Release OverCurrent Current OverCurrent
Name Rosten Voltage Voltage Voltage Voltage Detection Detection Detection
Voc Vocr Vob Vobr Iy IsHorT lci
DWO03B 50mQ 4.300V 4.100V 2.800V 3.000V 3.6A 16A 3.4A

www.tanisemi.com

Copyright ©2025 TANI Corporation



One Cell Lithium-ion/Polymer Battery Protection IC

DW03B

Block Diagram

Short-Circuit
Detection Benchmark

Overcurrent

Detection Benchmarl

Overcharge-

overdischarge
Detection Benchmark

Short-Circut Comparator

Charger / Load

VDD

GND

Overcurrent
Detection

Overdischarge
Detection

" Detection
-+
T—& T T 1
Overcharged
Comparator

4

Overdischarged
Comparator

Logical Processing [ Time Delay Circuit

+

Power Switch

Tupe
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One Cell Lithium-ion/Polymer Battery Protection IC

DW03B

Absolute Maximum Ratings Note

(Ta=25°C , unless otherwise noted.)

Parameter Symbol Rating Unit
Input Voltage Between VDD and GND VDD -0.3 ~6 \%
VM Pin Outtput Voltage Vum -6 ~10 Vv
Operating Ambient Temperature Range Torr -40 ~ 85 °C
Storage Temperature Range Tstc -55 ~ 125 °C
ESD(HBM State) VEsD(HBM) 4000 \Y

Note :

The applied voltage exceeds the absolute maximum rating, which may cause irreversible damage to the chip.
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One Cell Lithium-ion/Polymer Battery Protection IC

DW03B

Electrical Characteristics

(Ta=25°C , unless otherwise noted.)

Parameter Symbol Test Conditions Min. Typ. Max. Unit
Supply Voltage VDD 1 - 55 \%
Normal working current Ivee VDD=3.5V 0.42 1.0 20 MA
Consume current
) ) lopED VDD=1.5V -- 0.5 1.0 MA
during overdischarge
Overcharge
) Voc VDD=3.5—4.5V 4.250 4.300 4.350 \Y
Protection Voltage
Overcharge
Vocr VDD=4.5-3.5V 4.050 4.100 4.150 \Y
Release Voltage
Overdischarge
i Vob VDD=3.5-2.0V 2.700 2.800 2.900 \Y,
Protection Voltage
Overdischarge
Vobr VDD=2.0—3.5V 2.900 3.000 3.100 \Y,
Release Voltage
Discharge
: Ioi VM-GND=0—0.2V 2.7 3.6 45 A
OverCurrent Detection
Chargi
arging _ lai GND-VM=0—0.3V 2.5 3.4 4.3 A
OverCurrent Detection
Overcharge
) g Toc VDD=3.5—4.5V 500 1000 1500 ms
Protection Delay
Overdischarge
. d Top VDD=3.5—2.0V 64 128 192 ms
Protection Delay
Delay of
. Toi VM-GND=0—0.2V 5 10 20 ms
Discharge Overcurrent
Del f
eay o To GND-VM=0—-0.3V 5 10 20 ms
Charge Overcurrent
Short Circuit
orredt IsHorT VM-GND=0—1.5V 8 16 24 A
Current Detection
Short Circuit Delay TsHORT VM-GND=0—1.5V 100 250 400 us
0V Charging, Allow charging to
aing . VocH W 9ing 0.0 1.5 2.0 \Y%
Charger Starting Voltage OV battery
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One Cell Lithium-ion/Polymer Battery Protection IC DW03B

Function Description

1. Normal Operating State

This IC continuously detects the battery voltage connected between the VDD and GND terminals, as well as the current
flowing between the VM and GND terminals, to control charge and discharge. When the battery voltage is above the
overdischarge protection voltage (Vop) and below the overcharge protection voltage (Voc), and the current flowing through
the VM terminal to GND is between the charge overcurrent protection threshold (Ici) and discharge overcurrent protection
threshold (loi), the internal MOSFET of the IC is switched on. This state is called "normal working state". In this state, the
MOSFET can be charged and discharged normally.

2. Overcharge State

When during the charging process under normal conditions, when the battery voltage is higher than the overcharge
detection voltage (Voc), and the duration reaches the overcharge voltage detection delay time (Toc) or longer, the internal
MOSFETof IC will turn off and stop charging, this situation is called overcharge voltage protection. The overcharge state can
be lifted under the following two conditions:

(1). VM<Vyp, when the battery voltage is lowered below the overcharge release voltage (Vocr), the overcharge state will
be released.

(2). VM>Vp, when the battery voltage is reduced to the overcharge protection voltage (Voc) below, the overcharge state
is lifted and returned to the normal working state, this function is called the load detection function.

Here (Vib) =loi*Rssony), is the load detection voltage set inside the IC.

3. Overdischarge State

After the battery voltage drops below Vop and the well continues Top for a period of time, the internal MOSFETof IC will
turn off and stop discharging, which is called the overdischarge state. When the MOSFET inside the IC is turned off, the VM
will be pulled up to VDD by the internal pull-up resistor Rvmp, and the IC power consumption will be reduced to lopep.

After entering the overdischarge state, to remove the overdischarge state and return to the normal state, there are
several situations:

(1) Connect the charger, if VM<0V(typical value), when the battery voltage is higher than the overdischarge protection
voltage (VOD), the overdischarge state is lifted and restored to the normal working state, this function is called the charger
detection function.

(2) Connect the charger, if VM>0V(typical value), when the battery voltage is higher than the overdischarge release
voltage (Voor), the overdischarge state is lifted and restored to the normal working state.

(3) When the charger is not connected, when the battery voltage is higher than the overdischarge release voltage (Voor),
the overdischarge state is released and returned to the normal working state, that is, "no sleep function".

4. Discharge Overcurrent State

In the normal working state of the battery, the IC continuously detects the discharge current through the VM terminal
voltage. If the discharge current exceeds the discharge current Limiting value (loi), and this state lasts longer than the
discharge overcurrent Protection Delay time (Toi), the internal MOSFETof IC will turn off and stop discharging. This state is
called the discharge overcurrent state. If the discharge current exceeds the short-circuit protection current value, and this
state lasts longer than the load short-circuit protection delay time (Tsnort), the MOSFET inside the IC will turn off and stop
discharging. This state is called the "load short-circuit state.

Discharge overcurrent state release condition "disconnect load" and discharge overcurrent state release voltage "Vriov"

In the discharge overcurrent state, the VM terminal inside the chip and the GND terminal can be connected through the
Rvwms resistor. However, during the connection to the load, the VM terminal voltage changes to the VDD terminal voltage due
to the connection to the load. If the connection to the load is disconnected, the VM terminal reverts to the GND terminal
voltage. When the VM terminal voltage drops below Vriov, the discharge overcurrent state can be lifted.
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One Cell Lithium-ion/Polymer Battery Protection IC DW03B

5. Charge Overcurrent Protection

For a battery in normal working condition, if the current value flowing through GND to VM exceeds the charge
overcurrent protection value (lci) during charging, and the state lasts longer than the charge overcurrent protection Delay time
(Tci), the internal MOSFETof IC will turn off and stop charging. This state is called charging overcurrent state. After entering
the state of charge overcurrent detection, if disconnect the charger to make the flow through GND to When the current of the
VM terminal is lower than the overcurrent protection value (Ici), the charging overcurrent state is removed and returned to the
normal working state.

6. Charging Function to 0V Battery(Allowed)

This function is used to recharge the battery that has self-discharged to OV. When the charger voltage connected
between the positive battery (P+) and the negative battery (P-) is higher than the charger starting voltage (Voch) to charge the
0V battery, the IC internal charge control MOSFET will switch on and start charging. When the battery voltage is higher than
the overdischarge protection voltage (Vop), the IC enters the normal working state.

Note: Please ask the battery supplier to confirm whether the purchased battery has the "allow charging to the OV battery"
function or the "do not charge to the 0V battery" function”.

Package Outline SOT-23-5

Dimensions in mm
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One Cell Lithium-ion/Polymer Battery Protection IC DW03B

Contact Information

TANI website: http://www.tanisemi.com Email:tani@tanisemi.com

For additional information, please contact your local Sales Representative.

6 ® is registered trademarks of TANI Corporation.

Product Specification Statement

The product specification aims to provide users with a reference regarding various product parameters, performance, and usage. It presents certain aspects of the
product's performance in graphical form and is intended solely for users to select product and make product comparisons, enabling users to better understand and
evaluate the characteristics and advantages of the product. It does not constitute any commitment, warranty, or guarantee.

The product parameters described in the product specification are numerical values, characteristics, and functions obtained through actual testing or theoretical
calculations of the product in an independent or ideal state. Due to the complexity of product applications and variations in test conditions and equipment, there may be
slight fluctuations in parameter test values. TANI shall not guarantee that the actual performance of the product when installed in the customer's system or equipment
will be entirely consistent with the product specification, especially concerning dynamic parameters. It is recommended that users consult with professionals for product
selection and system design. Users should also thoroughly validate and assess whether the actual parameters and performance when installed in their respective
systems or equipment meet their requirements or expectations. Additionally, users should exercise caution in verifying product compatibility issues, and TANI assumes
no responsibility for the application of the product. TANI strives to provide accurate and up -to- date information to the best of our ability. However, due to technical,
human, or other reasons, TANI cannot guarantee that the information provided in the product specification is entirely accurate and error-free. TANI shall not be held
responsible for any losses or damages resulting from the use or reliance on any information in these product specifications.

TANI reserves the right to revise or update the product specification and the products at any time without prior notice, and the user's continued use of the product
specification is considered an acceptance of these revisions and updates. Prior to purchasing and using the product, users should verify the above information with
TANI to ensure that the prod uct specification is the most current, effective, and complete. If users are particularly concerned about product parameters, please consult
TANI in detail or request relevant product test reports. Any data not explicitly mentioned in the product specification shall be subject to separate agreement.

Users are advised to pay attention to the parameter limit values specified in the product specification and maintain a certain margin in design or application to ensure
that the product does not exceed the parameter limit values defined in the product specification. This precaution should be taken to avoid exceeding one or more of the
limit values, which may result in permanent irreversible damage to the product, ultimately affecting the quality and reliability of the system or equipment.

The design of the product is intended to meet civilian needs and is not guaranteed for use in harsh environments or precision equipment. It is not recommended for use
in systems or equipment such as medical devices, aircraft, nuclear power, and similar systems, where failures in these systems or equipment could reasonably be
expected to result in personal injury. TANI shall assume no responsibility for any consequences resulting from such usage.

Users should also comply with relevant laws, regulations, policies, and standards when using the product specification. Users are responsible for the risks and liabilities
arising from the use of the product specification and must ensure that it is not used for illegal purposes. Additionally, users should respect the intellectual property rights
related to the product specification and refrain from infringing upon any third- party legal rights. TANI shall assume no responsibility for any disputes or controv ersies
arising from the above-mentioned issues in any form.
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