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 General Description 

The DW01+ battery protection IC is designed to protect 
single-cell lithium-ion/polymer battery from damage or 
degrading due to overcharge, overdischarge, and/or 
overcurrent.  
 

 Applications 
 

- Cellular phone 
- PDA 
- DSC 
- Handheld devices 

 

 Features 
 

- Ultra-low quiescent current at 3μA (Vcc=3.9V) 

- Ultra-low power-down current at 0.1μA (Vcc=2.0V). 

- Precision overcharge protection voltage: 4.3V ± 50mV 

- Load detection function during overcharge mode 

- Two detection levels for overcurrent protection 

- Delay times are generated by internal circuits. No external capacitor is required. 

 

 

 Pin Configuration 

` 
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 Functional Block Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 Typical Application Circuit 

 

 

 

 

 

 

 

 

 

 

 Ordering Information 

Ordering Part Number Package MOQ 

DW01+ SOT23-6 (SOT163) 3,000 pcs / reel 
 

 

THIS PRODUCT HAS BEEN DESIGNED AND QUALIFIED FOR THE CONSUMER MARKET.  APPLICATIONS OR USES AS CRITICAL COMPONENTS IN LIFE 

SUPPORT DEVICES OR SYSTEMS ARE NOT AUTHORIZED. APOLLO SEMICONDUCTOR DOES NOT ASSUME ANY LIABILITY ARISING OUT OF SUCH 

APPLICATIONS OR USES OF ITS PRODUCTS.  APOLLO SEMICONDUCTOR RESERVES THE RIGHT TO IMPROVE PRODUCT DESIGN, FUNCTIONS AND 

RELIABILITY WITHOUT NOTICE. 

  

Apo
llo

 S
em

ico
ndu

cto
r

http://www.apollo-semiconductor.com/


DW01+ 
 Single-Cell Lithium-ion/Polymer  

Battery Protection IC 
 

Rev 3.2: May 2020    www.Apollo-Semiconductor.com                     Page 3 of 8 

 

 Absolute Maximum Ratings 
(GND=0V, Ta=25 °C unless otherwise specified) 

 

 

 

 

Note: DW01+ contains a circuit that will protect it from static discharge; but please take special care that no excessive static electricity or voltage which 

exceeds the limit of the protection circuit will be applied to it. 

 

 Electrical Characteristics 
(Ta=25 °C unless otherwise specified) 

 

  

Apo
llo

 S
em

ico
ndu

cto
r

http://www.apollo-semiconductor.com/


DW01+ 
 Single-Cell Lithium-ion/Polymer  

Battery Protection IC 
 

Rev 3.2: May 2020    www.Apollo-Semiconductor.com                     Page 4 of 8 

  

 Description of Operation 

 

1.  Overcharge Protection  

When the voltage of the battery cell exceeds the overcharge protection voltage (VOCP) beyond the overcharge delay 

time (TOC) period, charging is inhibited by turning off of the charge control MOSFET. The overcharge condition is 

released in two cases:  

a) The voltage of the battery cell becomes lower than the overcharge release voltage (VOCR) through self-discharge. 

b) The voltage of the battery cell falls below the overcharge protection voltage (VOCP) and a load is connected. 

When the battery voltage is above VOCP, the overcharge condition will not release even a load is connected to the pack.  

 

2.  Overdischarge Protection  

When the voltage of the battery cell goes below the overdischarge protection voltage (VODP) beyond the overdischarge 

delay time (TOD) period, discharging is inhibited by turning off the discharge control MOSFET. The default of 

overdischarge delay time is 10ms. Inhibition of discharging is immediately released when the voltage of the battery cell 

becomes higher than overdischarge release voltage (VODR) through charging.  

 

3.  Overcurrent Protection  

In normal mode, the DW01+ continuously monitors the discharge current by sensing the voltage of CS pin. If the voltage 

of CS pin exceeds the overcurrent protection voltage (VOIP) beyond the overcurrent delay time (TOI1) period, the 

overcurrent protection circuit operates and discharging is inhibited by turning off the discharge control MOSFET. The 

overcurrent condition returns to the normal mode when the load is released or the impedance between BATT+ and 

BATT- is larger than 500kΩ. The DW01+ provides two overcurrent detection levels (0.15V and 1.35V) with two 

overcurrent delay time (TOI1 and TOI2) corresponding to each overcurrent detection level.  

 

4.  Charge Detection after Overdischarge  

When overdischarge occurs, the discharge control MOSFET turns off and discharging is inhibited. However, charging is 

still permitted through the parasitic diode of MOSFET. Once the charger is connected to the battery pack, the DW01+ 

immediately turns on all the timing generation and detection circuitry. Charging progress is sensed if the voltage 

between CS and GND is below charge detection threshold voltage (VCH).  

 

5.  Power-Down after Overdischarge  

When overdischarge occurs, the DW01+ will enter into power-down mode, turning off all the timing generation and 

detection circuitry to reduce the quiescent current to 0.1μ A (VCC=2.0V). At the same time, the CS pin is pull-up to VCC 

through an internal resistor. 
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 Timing Diagram 

 

1. Overcharge Condition -> Load Discharging -> Normal Condition 
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2. Overdischarge Condition -> Charging by a Charger -> Normal Condition 
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3. Overcurrent Condition -> Normal Condition 
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Disclaimer 

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE 

RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.  

Apollo Semiconductor Ltd., its affiliates, agents, and employees, and all persons acting on its or their behalf 

(collectively, “Apollo”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any 

datasheet or in any other disclosure relating to any product. 

Apollo makes no warranty, representation or guarantee regarding the suitability of the products for any particular 

purpose or the continuing production of any product.  To the maximum extent permitted by applicable law, Apollo 

disclaims (i) any and all liability arising out of the application or use of any product, (ii) any and all liability, including 

without limitation special, consequential or incidental damages, and (iii) any and all implied warranties, including 

warranties of fitness for particular purpose, non-infringement and merchantability.  

Statements regarding the suitability of products for certain types of applications are based on Apollo’s knowledge of 

typical requirements that are often placed on Apollo products in generic applications.  Such statements are not 

binding statements about the suitability of products for a particular application.  It is the customer’s responsibility to 

validate that a particular product with the properties described in the product specification is suitable for use in a 

particular application. Parameters provided in datasheets and / or specifications may vary in different applications 

and performance may vary over time.  All operating parameters, including typical parameters, must be validated for 

each customer application by the customer’s technical experts.  Product specifications do not expand or otherwise 

modify Apollo’s terms and conditions of purchase, including but not limited to the warranty expressed therein. 

Except as expressly indicated in writing, Apollo products are not designed for use in medical, life-saving, or life-

sustaining applications or for any other application in which the failure of the Apollo product could result in personal 

injury or death. Customers using or selling Apollo products not expressly indicated for use in such applications do so 

at their own risk. Please contact authorized Apollo personnel to obtain written terms and conditions regarding 

products designed for such applications. 

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this 

document or by any conduct of Apollo.  Product names and markings noted herein may be trademarks of their 

respective owners. 
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