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EUFO6563G]Q ғᵝῗᴅ Ḓ2 ᵀⱶᴵӼּכּכ− Ӡἴ￼ ἄẙ ֘Ά⁮ EUFO6563G]Q
ὐ҃Ӿץ ꞌו￼ PRVIHWι ẙ￼ּכᴙ₅╜ּכ ᵙảῊּכ  
EUFO6563G]Q ԏῶ Ẃṇ￼ GIQ4Ö407O ￼Ṃ ι Ӕệ ᵸҭ Ẃ ᵀẔּ҈ז ֺệ Ẃṇ￼
ᴵӼּכּכ− Ẕּז EUFO6563G]Q ԏῶ Ӽι ᾣι ╙ι Ἅῶ￼ּכ−Ἅ Ӡἴו ιẊћ
ṪӐῊו ẂӉ Ɑјҝҝѭἐ  ιѼ ҈זּ ֬ Ḓἆ ᵀⱶᴵӼּכּכ− Ὴ

ӗּכ￼ᴿ ӡỤғᵝ￼Ẕּזᶋᵀ  
The BRCL3230DZN series product is a high integration solution for lithium-lion/polymer battery 
protection.BRCL3230DZN contains advanced power MOSFET, high-accuracy voltage detection 
circuits and delay circuits. 
BRCL3230DZN is put into an ultra-small DFN1Ö1-4L package and only one external component 
makes it an ideal solution in limited space of battery pack. BRCL3230DZN has all the protection 
functions required in the battery application including overcharging, overdischarging, overcurrent and 
load short circuiting protection etc. The accurate overcharging detection voltage ensures safe and full 
utilization charging.The low standby current drains little current from the cell while in storage. The 
device is not only targeted for digital cellular phones, but also for any other Li-Ion and Li-Poly 
battery-powered information appliances requiring long-term battery life. 

 ԓ ἄ ᾦ 93pƑ ￼Ӿ ꞌו￼ PRVIHWψ 
 ԓ ἄ UFιῂ үӍᶹᶀᵸҭψ 
 ṇṂ  GIQ4Ö407Oψ 
 □Ӡἴψ Ӽּכּכ╙Ӡἴψ ᾣּכּכ╙Ӡἴψ  Ӡἴψ╙כּ
 Ӽּכᵸ₅╜ψ3Y וכӼּ−כּ ιả Ὴ ԓ ḧι ẙּכᴙ₅╜ψ 
 Ӊ ỗּכ╙χ⃰ẂṪӐּכ╙χ518xDψể ּכ╙χ?314xD>  
 ᾣ Ỡᶶι ☼╗ψ 
 ῂ ғᵝ   
 Integrate advanced power MOSFET with Equivalent of 60mΩ RDS(ON); 
 Internal integration RC without any peripheral devices; 
 Ultra-small DFN1×1-4L package; 
 Over-temperature Protection; Overcharge Current Protection; Overdischarge Current Protection; 

Load Short Circuiting Protection; 
 Charger detection function; 0V battery charging function; delay times are generated 

inside;High-accuracy voltage detection. 
 Low Current Consumption; Operation Mode: 2.5μA typ; Power-down Mode: <0.1uA typ ; 
 The Overdischarge is not self recovery and needs to be activated; 
 HF Product. 

ᴅ Ḓּכ− ψ ᵀⱶּכ−  
One-Cell lithium-ion battery pack; Lithium-Polymer battery pack. 
 
 
 
 
 
 
 
 
 
 

描述  /  Descriptions 

特征  /  Features 

用途  /  Applications  
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Ậ ᴺ 

Slq Qxpehu  

Ậ ᵄ  

Slq Qdph 

Ậ ῎ 

Slq Ghvfulswlrq 

4 VDD Power Supply 

5 6 GND Ground, connect the negative terminal of the battery to this pin. 

7 VM The negative terminal of the charger. The internal FET switch 
connects this terminal to GND. 

 
 
印章代码  /  Marking 
 

ᴍ ῎  See Marking Instructions. 
 

 
ᴠᾭ/Parameter ᴺ/Symbol  ᾭӪ/Value  ᴅӈ/Unit 

VDD input pin voltage VIN -0.3 to +6 V 

VM input pin voltage VVM -9 to +9 V 

Maximum Junction Temperature TJ 125 ℃ 
Operating Junction Temperature Topr -40 to +85 ℃ 

Storage Temperature Tstg -55 to +150 ℃ 

Package Thermal Resistance RθJA 250 ℃/W 

ESDεHBMζ ESD 2000 V 
 
 
 
 
 

典型应用电路图  /  Typical Application 

引脚排列  /  Pinning 

极限参数  /  Absolute Maximum Ratings(Ta=25℃) 
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ᴠᾭ/Parameter ᴺ
/Symbol

╜ ‍ҭ/Test 
Condition 

ῳṇӪ
/Min 

ԐᶚӪ
/Typ 

ῳᶽӪ
/Max 

ᴅӈ
/Unit

Overcharge Detection Voltage VCU  4.25 4.30 4.35 V 

Overcharge Release Voltage VCL  4.05 4.10 4.15 V 

Overdischarge Detection Voltage VDL  2.70 2.80 2.90 V 

Overdischarge Release Voltage VDR  2.90 3.00 3.10 V 

Charger Detection Voltage VCHA  -0.3 -0.4 -0.5 V 

Overcharge Current Detection IIOCC Vdd=3.6V 0.4 0.7 1.0 A 
Overdischarge Current1 Detection IIOV1 Vdd=3.6V 0.4 0.7 1.0 A 

Load Short-Circuiting Detection ISHORT Vdd=3.6V 6 12 18 A 

Current Consumption in Normal 
Operation IOPE Vdd=3.6V，VM=0V  2.5 3.5 μA 

Current Consumption in power 
Down IPDN Vdd=2V,VM floating   0.1 μA 

Equivalent FET on Resistance RDS Vdd=3.6V，IVM=0.3A  60  mΩ 

Over Temperature Protection TSHD+   140  ℃ 
Over Temperature Recovery 
Degree TSHD-   115  ℃ 
Overcharge Current Detection 
Delay Time TOCC Vdd=3.6V 7 9 11 ms 

Overcharge Voltage Detection 
Delay Time TCU Vdd=3.6V~4.4V 100 150 200 ms 

Overdischarge Voltage Detection 
Delay Time TDL Vdd=3.6V~2.0V 30 40 50 ms 

Overdischarge Current1 Detection 
Delay Time TIOV1 Vdd=3.6V 7 9 11 ms 

Load Short-Circuiting Detection 
Delay Time TSHORT Vdd=3.6V  100 300 us 

电性能参数  /  Electrical Characteristics( 除非特别指定，Ta=25℃) 
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功能框图    /    Functionl Block Diagram   

 
 
功能描述    /    Functional Description 
 
EUFO6563G]Q ίּכּ￼−כᴙᵙּכ╙ιẊ ᾸẦӼּכᵸἆ ιӠἴᴅ ᴵӼּכ јҺᵼѭ−כּ
Ӽּכᴙι ᾣּכᴙι Ӽּכ╙ι ᾣּכ╙Ҩᴣ ừ֙ Ὣᶐ ᶹᶀּכ ᴅ PRVIHWṰԓ ι

ᾦּכ ԐᶚӪѭ93pƑ  
The BRCL3230DZN monitors the voltage and current of a battery and protects it from being damaged 
due to overcharge voltage, overdischarge voltage, overdischarge current, and short circuit conditions 
by disconnecting the battery from the load or charger. The peripheral circuit is very simple. The 
MOSFET is integrated and its RDS(ON) is as low as 60mΩ typical. 
 
正常工作模式    /    Normal Operating mode  
 
ḅ‛≡ῶ₅╜ֹүӍầẂừ֙ι ֧ ἔẦιӼּכᵙᾣּכ Ṅ יּ Ὥ ừ֙ ѭ⃰ẂṪ
Ӑ₩Ẫ  
If no exception condition is detected, charging and discharging can be carried out freely. This condition 
is called the normal operating mode. 



BRCL3230DZN 
Rev.C Apr.-2022                                                      DATA SHEET 

http://www.fsbrec.com                 5 / 12            

 
过充电情况    /    Overcharge Condition 

 
ᶈ⃰Ẃ‍ҭї￼Ӽּכ ѧιẸּכּ−כᴙ ҈ Ӽ₅╜ּכᴙεYFXζ/ẊὙ Ὴ ֹ Ӽּכᴙ₅╜ả
Ὴ εWFXζἆ῭ ιEUFO6563G]QṄԋᾸIHWҨӯ₿Ӽּכ ừ֙ ѭ Ӽּכᴙừ֙  
Ҩїѣ ừ֙їι Ӽּכᴙừ֙Ṅ ᾣχ 
ε4ζẸּכּ−כᴙӉ҈ Ӽ ᴙεYFOζιEUFO6563G]QἔẦכּ ֧ ιᵻֹ⃰ẂṪӐ₩Ẫ  
ε5ζẸ ὶ Ѧ ᾣּכιEUFO6563G]QἔẦ ֧ ιᵻֹ⃰ẂṪӐ₩Ẫ  ֺḅїχὶі

ᵅᾣּכּכ╙ ╙־ ֧ ￼ԓ ḷּ҇ו‖ ιYPּכᴙ31ֹ״:Yεᴏ҇‖ ￼⃰ᵇᴙ ζι
EUFO6563G]Q₅╜ֹ ѦּכᴙᵅιṄ Ӽּכᴙ Ӫ֬Ὥֹ YFXιὶї‎ιẸּכּ−כᴙӉ҈ Ӽ₅╜ּכ
ᴙεYFXζιEUFO6563G]Q ᴙכּ−כּ‛Ỡᶶֹ⃰ẂṪӐ₩ẪιӇῗḅ־ ҈ Ӽ₅╜ּכᴙεYFXζι
ᴏӔ ῗὶ ￼ι ⱭѼјҺỠᶶֹ⃰ẂṪӐ₩Ẫιọ ᴙӉ҈כּ−כֹּ Ӽ₅╜ּכᴙεYFXζ
ᴰᶹιᶈὶі ᾣּכῊιḅ‛YPּכᴙ ҈ἆӉ҈ ᴙιכּ╜4₅╙כּ ⱭјҺỠᶶֹ⃰ẂṪӐ₩Ẫ  
├χẸּכ− Ӽֹּכ Ӽ₅╜ּכᴙεYFXζẊћּכּ−כᴙ≡ῶ ֹ Ӽ₅╜ּכᴙεYFXζҨїιᴏ
Ӕזі ѦᴵҨṀ ╙￼ ι ╙4 јҺṪӐι ᴙכּ−כּ ӥ Ӽ₅╜εYFXζҨї Ӈῗḫ

іּכ−ῗῶԓ ￼ιẸּכ−ὶі Ѧ ιּכּ￼−כᴙҺ ᴏ ι Ὴ ╙4ṏҺטӐ  
When the battery voltage becomes higher than the overcharge detection voltage (VCU) during 
charging under normal condition and the state continues for the overcharge detection delay time (TCU) 
or longer, the BRCL3230DZN turns the charging control FET off to stop charging. This condition is 
called the overcharge condition. 
The overcharge condition is released in the following two cases: 
ε1ζ When the battery voltage drops below the overcharge release voltage (VCL), the BRCL3230DZN 
turns the charging control FET on and returns to the normal condition. 
ε2ζ When a load is connected and discharging starts, the BRCL3230DZN turns the charging control 
FET on and returns to the normal condition. The release mechanism is as follows: the discharging 
current flows through an internal parasitic diode of the charging FET immediately after a load is 
connected and discharging starts, and the VM pin voltage increases about 0.7 V (forward voltage of the 
diode) from the GND pin voltage momentarily. The BRCL3230DZN detects this voltage and releases 
the overcharge condition. Consequently, in the case that the battery voltage is equal to or lower than 
the overcharge detection voltage (VCU), the BRCL3230DZN returns to the normal condition 
immediately, but in the case the battery voltage is higher than the overcharge detection voltage 
(VCU),the chip does not return to the normal condition until the battery voltage drops below the 
overcharge detection voltage (VCU) even if the load is connected. In addition, if the VM pin voltage is 
equal to or lower than the overcurrent 1 detection voltage when a load is connected and discharging 
starts, the chip does not return to the normal condition. 
Note: If the battery is charged to a voltage higher than the overcharge detection voltage (VCU) and the 
battery voltage does not drops below the overcharge detection voltage (VCU) even when a heavy load, 
which causes an overcurrent, is connected, the overcurrent 1 do not work until the battery voltage 
drops below the overcharge detection voltage (VCU). Since an actual battery has, however, an internal 
impedance of several dozens of mΩ, and the battery voltage drops immediately after a heavy load 
which causes an overcurrent is connected, the overcurrent 1 work. Detection of load shortcircuiting 
works regardless of the battery voltage. 
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过放电压情况    /    Overdischarge Condition  
 
ᶈ⃰Ẃᾣּכ ѧιẸּכּ−כᴙ ֹ ᾣ₅╜ּכᴙεYGOζҨї/ẊћὙ Ὴ ֹ ᾣּכּכᴙ₅╜ảῊ
Ὴ εWGOζἆ῭ ιEUFO6563G]QṄ֬Ᾰּכ−ᵙ ￼ ὶιӯ₿ᾣּכ ừ֙ ѭ ᾣּכᴙ
ừ֙ Ẹίֺᾣּכ￼IHW ԋᾸιYP ԓ YPљYGGѳ ￼UYPGּכ Ἶֹ ẈιᵃῊכּ Ɑ￼

Һ╙כּכּ ֹҶ εLSGQζι╙כּ ừ֙ ѭҶ ừ֙ ᶈ ᾣᵙҶ ừ֙ѧιYPᵙYGGѳ
כUYPGּיּ ὶ  
ᶵ├χᶈּכ−ᶴ҈ ᾣּכừ֙їὶіӼּכᵸιḅ‛ YP −כᴙεYFKDζ/Ẋћּכּ╜₅כᴙјӉ҈Ӽּכּ
ᴙכּ ֹ ᾣ ῭ᴙεYGUζἆכּ ι ᾣừ֙  
When the battery voltage drops below the overdischarge detection voltage (VDL) during discharging 
under normal condition and it continues for the overdischarge detection delay time (tDL) or longer, the 
BRCL3230DZN turns the discharging control FET off and stops discharging. This condition is called 
overdischarge condition. After the discharging control FET is turned off, the VM pin is pulled up by the 
RVMD resistor between VM and VDD in BRCL3230DZNιthe current of the chip is reduced to the 
power-down current (IPDN). This condition is called power-down condition. The VM and VDD pins are 
shorted by the RVMD resistor.  
Note: If the VM pin voltage is no less than the charger detection voltage (VCHA), when the battery 
under overdischarge condition is c
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异常充电电流检测    /    Abnormal Charge Current Detection 
 
⃰ẂӼּכῊιḅ‛YPּכᴙ ֹ ╜₅כӼּ╙כּ ӪҨіεLLRFFζιẊћὙ Ὴ Ӽּ₅╙כ╜ảῊ
Ὴ ιEUFO6563G]QԋᾸӼּכIHWӯ₿Ӽּכ ừ֙ ѭầẂӼּ₅╙כּכ╜  
ᾸẦӼּכᵸιYPᵙJQGѳ ᴙכּ ҈Ӽּכᵸ₅╜ּכᴙ+YFKD,ῊιầẂӼּכּכ╙₩Ẫ −כ3Yּ҈יּ
Ӽּוכ ҸӾ ҈ј⃰Ẃּכ╙Ӽּ₅כ╜ιּכּ−כᴙỄӉ￼ּכ−⃰ᶈ 3YӼּכῊιầẂӼּ₅╙כּכ╜
ṄјṪӐ  
If the VM pin voltage drops below the Overcharge Current Detection during charging under the normal 
condition and it continues for the overcharge detection delay time or longer, the BRCL3230DZN turns 
the charging control FET off and stops charging. This action is called abnormal charge current 
detection. 
Abnormal charge current detection is released when the voltage difference between VM pin and GND 
pin becomes higher than the charger detection voltage (VCHA) by separating the charger. Since the 0 
V battery charging function has higher priority than the abnormal charge current detection function, 
abnormal charge current may not be detected by the product with the 0 V battery charging function 
while the battery voltage is low. 
 
负载短路情况    /    Load Short-circuiting Condition 
 
ḅ‛YPּכᴙ ҈ ӠἴּכᴙεYVKRUWζιẊћὙ Ὴ ₅╜ả Ὴ εwVKRUWζι
EUFO6563G]QṄљ ᾸẦӯ₿ᾣּכ Ẹ YPּכᴙӉ҈ ӠἴּכᴙεYVKRUWζῊιӕḅ

ι ừ֙Ṅ  
If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the 
tSHORT or longer, the BRCL3230DZN will stop discharging and battery is disconnected from load. This 
status is released when voltage of VM pin is higher than short protection voltage (VSHORT), such as 
when disconnecting the load. 
 
0V 电池充电功能    /    0V Battery Charging Function 
 
ו℅ ḾṰ҈זּ ᾣּ3 ֹכY￼ּכ− ԜӼּכ ẸӼּכᵸᾀіῊιҺ ԓ ҇‖ ‎ −כּ Ӽ
ᴙכּ−כιẸּכּ ҈ ᾣּכּ╜₅כᴙεYGOζῊιӠἴLF Ԅ⃰ẂṪӐꜛỗ  
├χ+4,•ҎḢԅ ᾣּכᵅ￼ּכ−ιјӹ Ԝ₭Ӽּכι ῗּי ￼ớ֘ḧ⸗￼−כּ ӗẔᵬι−כּ

Ἅ Ҁ￼ּכ−ῗᵋԏᶵɒӹ ᵇ 3Yּכ−Ӽּכɓ￼ו ι ῗɒ ₿ᵇ3Yּכ−Ӽּכɓ￼ו  
+5,ɒӹ ᵇ3Yּכ−Ӽּוכ ɓ⅝ɒӼּכ ו╜₅╙ ɓҸӾ ῭ ᵼ℅/Ӕּזɒӹ ᵇ3Yּכ−Ӽּכɓ
ו ￼LFιᶈּכּ−כᴙ Ӊ￼ῊӧҺẶֺӼּכ ᴙӉ҈כּ−כּ ᾣּכּ╜₅כᴙεYGOζҨїῊιј

Ӽּכ ╙ꜛỗ￼₅╜  
+6,Ẹּכ− ₭ὶіӠἴּכ Ὴι Ѧּכ ᴵ јҺ Ԅ⃰Ẃ₩Ẫι℅Ὴῂ│ᾣּכ ḅ‛ғּו א ι
ӔYP ᴙכּ ҈JQGּכᴙεṄYPљJQG ἆ ὶӼּכᵸζιṏᴵҨ Ԅ⃰Ẃ₩Ẫ  
This function enables the charging of a connected battery whose voltage is 0V by self-discharge. When 
connectes to a charger , the discharging control FET is off and the charging current flows through the 
internal parasitic diode in the discharging control FET. If the battery voltage becomes equal to or higher 
than the overdischarge release voltage (VDL), the normal condition returns. 
Notesχ(1) Some battery providers do not recommend charging of completely discharged batteries. 
Please refer to battery providers before the selection of 0 V battery charging function. 
(2) The 0V battery charging function has higher priority than the abnormal charge current detection 
function. Consequently, a product with the 0 V battery charging function charges a edwwhu| dqg 
abnormal charge current cannot be detected during the battery voltage is low. 
(3) When a battery is connected to the IC for the first time, the IC may not enter the normal frqglwlrq 
in which discharging is possible. In this case, set the VM pin voltage equal to the GND voltage (short 
the VM and GND pins or connect a charger) to enter the normal condition1 
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时序图  / Timing Chart 
过充和过放电压检测 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
过充和过放电流检测 
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时序图  / Timing Chart 
充电器检测 
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外形尺寸图  /  Package Dimensions 
 

 



BRCL3230DZN 
Rev.C Apr.-2022                                                      DATA SHEET 

http://www.fsbrec.com                 11 / 12           

 
印章说明  /  Marking Instructions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

῎χ 

6563Gχ  ѭғᵝᶚᴺ 

----χ  ѭּוғἥᴺҦ ι  קғἥᴺᴪוּ

Note: 

3230D:   Product Type 

****:   Lot No. Code, code change with Lot No 
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回流焊温度曲线图(无铅)  /  Temperature Profile for IR Reflow Soldering(Pb-Free) 

           
 

 

 

 

 

 

 

 
 

῎χ           Note: 

1 ♬□ẙ 150Ќ180ɫιῊ 60Ќ90sec;   1.Preheating:150~180ɫ, Time:60~90sec. 

2 ṤӪ□ẙ 245°5ɫιῊ Ὑ ѭ 5°0.5sec;  2.Peak Temp.:245°5ɫ, Duration:5°0.5sec. 

3 ὶֺ ֚ᴐ ẙѭ 2Ќ10ɫ/sec.    3. Cooling Speed: 2~10ɫ/sec. 

 
耐焊接热试验条件  /   Resistance to Soldering Heat Test Conditions 

 

□ẙχ260°5ɫ  Ὴ χ10°1 sec.    Temp.:260°5ɫ  Time:10°1 sec 

 
包装规格  /  Packaging SPEC. 

ᴒ ץ   /  REEL 

Sdfndjh W|sh 

Ṃ ẻẪ 

Xqlwv ץ ᾭ  Glphqvlrq  ץ ṑḽ  +xqlwχpp6, 

Xqlwv2Uhho 

ᴱ2ᴒ  

Uhhov2Lqqhu Er{ 

ᴒ 2  

Xqlwv2Lqqhu Er{

ᴱ2  

Lqqhu Er{hv2Rxwhu Er{

2  

Xqlwv2Rxwhu Er{

ᴱ2  
Uhho Lqqhu Er{  Rxwhu Er{
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