


Functional Block Diagram

CS5086E PIN NAME TYPE DESCRIPTION 

1 NTC I 
Thermistor input pin, through the external thermistor to detect the battery 

temperature 

2 STAT O Charge status indication pin.  

3 VIN P Analog power input pin.  

4 AGND - Analog ground pin.  

5 LX I Switch node pin, connect to external inductor.  

6 VBS P Boost output pin. 

7 BAT P Battery positive pin.  

8 VC1B O Battery balance control output  

9 VC1 I Bottom battery power detection terminal  

10 ICHG O 
Charge current program pin, pull down to AGND with a resistor can change 

the value of charging current.  

Thermal PAD PGND - Power ground pin.  

 

PIN Configuration and Functions
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CS5086D
CS5086E

1Absolute Maximum Ratings 

ESD Range

±4kVHBM (Human Body Model) 

±400VMM (Machine model) -----------------------------------------------------------

Recommended Operating Conditions

-----------------------------------------------------------

2
Thermal Information 

SYMBOL PARAMETER VALUE UNIT 

VIN Input voltage -0.3~20 V 

TJ Junction operating temperature range  -40~150 ℃ 

TSTG Storage temperature range  -60~150 ℃ 

TSDR Lead temperature (Soldering, 10 sec. ) 260 ℃ 

 

SYMBOL  PARAMETER  VALUE UNIT 

VIN Input voltage 3.5~6 V 

TJ Junction operating temperature range  -40~125 ℃ 

TA Ambient temperature range  -40~85 ℃ 

 

SYMBOL  PARAMETER  VALUE UNIT 

θJA(ESOP10) Package thermal resistance - chip to environment thermal resistance  40 ℃/W 

 

        

Ordering Information

Product Name  Package Type  Device Marking  Packing Types  Quantity  

CS5086E ESOP-10L  Tube 100 

 

1. The above parameters are only the limit values of device operation. It is not recommended that the working 

conditions of the device exceed the limit values. Otherwise, the reliability and life of the device will be affected, 

and even permanent damage will be caused.

2. Where the PCB board is placed in CS5086E, a heat dissipation design is needed. The heat sink at the bottom 

of CS5086E is connected with the heat sink area of PCB board.

CS5086E

      
XXXX
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SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VIN Supply voltage  3.5  6 V 

VINUVLO 
VIN under voltage lockout 

threshold 
VIN falling  3.6  V 

ΔVINUVLO 
VIN under voltage lockout 

hysteresis 
  150  mV 

VINOVP VIN over voltage protection VIN rising  6  V 

ΔVINOVP 
VIN over voltage protection 

hysteresis 
  200  mV 

IQ Input quiescent current   1  mA 

IBAT Battery leakage current 
Charging complete  200  

μA 

VIN=0V  10  

VCV Terminal battery voltage  8.36 8.40 8.44 V 

ΔVRCH Recharge voltage   200  mV 

VTRK 
TC charge mode battery 

voltage threshold 
  5.6  V 

VSHORT Battery short threshold   2  V 

VOVPB BAT over voltage threshold   9.1  V 

FSW Switching frequency   500  KHz 

VTRON 
Block Power MOS full on 

VTRON= VBAT-VIN 
VBAT>VTRK   150  mV 

RNFET RDS(ON) of Main N-FET   70  mΩ 

RPFET RDS(ON) of Blocking N-FET   70  mΩ 

ICC CC charge mode current 

RICHG=10K, VIN=5V 

 1 1.5 A 

ITC TC charge mode current  120  mA 

IBS 
Output short circuit charge 

mode current 
 75  mA 

ITERM Terminate charge current  100  mA 

AI CC charge mode current gain AI=ICC/IICHG  10000   

VICHG ICHG voltage in CC mode    1  V 

 

CS5086D
CS5086E



 
Chipstar Micro-electronics
上海智浦欣微电子有限公司

 

Copyright@Chipstar Microelectronics    page5www.chipstar-ic.com Apr,2020 Rev1.2

Electrical Characteristics（V =5V，R =10KΩ，L=2.2uH, unless otherwise specified）IN ICHG

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

RBHS Integrated top balance resistor   6  Ω 

RBLS Integrated bottom balance resistor   6  Ω 

VCBST 

Bottom battery balance enable 

voltage 

  3.6  V 

VCTST 

Top battery balance enable 

voltage 

  7.2  V 

VBB Battery damage detection voltage 
Difference between 

two batteries 
 500  mV 

ΔVBB 

Battery damage detection 

hysteresis 

  200  mV 

VCELL Battery balance threshold 

Difference between 

two batteries 

 60  mV 

ΔVCELL Battery balance hysteresis   60  mV 

INTC NTC PIN output current  18 20 22 uA 

VNTCL NTC low temp threshold VNTC rising  1.44  V 

VNTCH NTC high temp threshold VNTC falling  0.38  V 

VNTCF Disable NTC function   ＞3  V 

TSD Thermal shutdown temperature    140  ℃ 

ΔT 
Thermal shutdown temperature 

hysteresis 
  30  ℃ 

TMRTC Trick charge time limit   12  Hour 

TMRCC/CV CC/CV charge time limit   20  Hour 
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CS5095E Application Points

Temperature(℃)  Voltage(V)  

-10 1.44 

60 0.38 
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CS5086E Charging Module Circuit, BOM and PCB

BOM

CS5086D
CS5086E

CS5086E Application Circuit
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NO. Device Name Specifications Unit Quantity Position Remarks 

1 IC CS5086E PCS 1 U1  

2 SMD res. 0805 1KΩ 5% PCS 1 R1 Adjust the LED brightness 

3 SMD res. 0603 PCS 1 RP 
Add RS according to the 

temperature point 

4 SMD res. NTC Resistance PCS 1 RNTC NTC pin partial resistance 

5 SMD res. 0603 10kΩ 1% PCS 1 RICH Adjust charge current 

6 SMD res. 0603 1kΩ 5% PCS 1 RBALC 
Adjust balance charge 

current 

7 SMD cap. 0805 22uF@X5R 16V PCS 2 C3  

8 SMD cap. 0603 10uF@X5R 16V PCS 1 C1, C4  

9 SMD cap. 0805 1uF@X5R 16V PCS 1 C2  

10 SMD LED 0603 PCS 1 D2  

11 SMD diode. SS54 PCS 1 D1 Schottky diode 

12 Inductor CD54 PCS 1 L1 SWPA5040 L=2.2uH 

 

CS5086E PCB Precautions
Ÿ The power supply wiring shall be as wide as 

poss ib le , and the CS5086E shal l be powered 

separately from the power supply wiring.

Ÿ The main current circuit of boost module should be 

short and thick.

Ÿ LX runs as short as possible to reduce EMI.

Ÿ Inductors and Schottky's should be connected 

directly. The connection should be short and thick, 

avoiding through hole jumper.

Ÿ The capacitance at the power supply end should 

be placed as close to the chip as possible.

Ÿ The bottom heat sink of the chip is power ground 

and should be connected to a large area. The bottom 

heat sink must be reliably welded to the ground.





 
Chipstar Micro-electronics
上海智浦欣微电子有限公司

Copyright@Chipstar Microelectronics    page11www.chipstar-ic.com Apr,2020 Rev1.2

Package information 

CS5086D
CS5086E

Notes:

(1)   All dimensions are in mm

(2)   Refer to JEDEC MS-012 BC

CS5086D PACKAGE INFORMATION

DFNWB3X3_10L(P0.5T0.5/0.85) PACKAGE OUTLINE DIMENSIONS
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