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General Description 
 
AP9107 is an analog front-end chip especially for 
multi-cells Li-ion/Polymer battery pack application. 
It includes 8-Channels analog switch, builds in 
passive balancing circuit for 6 channels with 65Ω 
discharge resistor, and linear regulator with 5mA 
capability which can offer low noise voltage 
reference for post ADC circuit. 
 
AP9107 has four logic selection inputs (A/B/C/D). 
When all logic pins are set low, no channel is 
selected and the chip is turned off with shutdown 
mode. The A, B, C and D selection pins are 
compatible with TTL/CMOS logic level, can be 
connected to MCU I/O port directly to select the right 
channel respectively. The VOUT is analog output pin 
to indicate exactly the voltage of each channel. 
 
AUX7, AUX8 pins are auxiliary channels, which can 
be connected to the NTC and/or PTC resistor to 
measure the battery pack temperature. 
 
AP9107 has 4 logic output pins as ALO, BLO, CLO 
and DLO, which can transfer control logic for the 
upper chip if used in dual or triple chips in serial. 
 
AP9107 is available in standard package of 
TSSOP-24 (EDP). 

 
 
 
 
 
 
 
 
Features 
 
•   ±6mV Cell Voltage Matching Error between 

eAny 2 CHs after Software Correlation 
•   Integrated Internal Balancing Circuit with 65Ω 

eDischarge Resistor 
•   Built-in VREF, 5.0V/5.0mA with 1% 
•  eBuilt-in Logic Transfer with Level Shift for 

eApplication with 2 or 3 Chips in Serial   
•   Ultra Low Current in Shutdown Mode, 4.5μA 
•   Up to 6-cells in Serial Battery Pack Application 

ewith Single Chip 
•   Up to 11-cells in Serial Battery Pack Application 

ewith Dual Chips 
•   Up to 16-cells in Serial Battery Pack Application 

ewith Triple Chips 
•   Compatible with TTL/CMOS Logic Level 
 
 
 
 
Applications 
 
• E-Bike Battery Pack 
• E-Moto Battery Pack 
 
 
 

 
  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Package Type of AP9107 
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                                Preliminary Datasheet               
 

Analog Front-end Chip for Multi-cells Li+ Battery Pack        AP9107
  

  
Nov. 2012  Rev 1. 1                                               BCD Semiconductor Manufacturing Limited 

 
2 

Pin Configuration 
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Figure 2. Pin Configuration of AP9107 (Top View) 
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Pin Descriptions (Note 1) 
 

Pin Number Pin Name Function 
1 VL Level shift logic power supply 

2 VDD Power supply 

3 B6 Positive node of sixth battery cell 

4 B5 Positive node of fifth battery cell & negative node of sixth battery cell 

5 B4 Positive node of fourth battery cell & negative node of fifth battery cell 

6 B3 Positive node of third battery cell & negative node of fourth battery cell 

7 B2 Positive node of second battery cell & negative node of third battery cell 

8 B1 Positive node of first battery cell & negative node of second battery cell 

9 B0(GND) Ground and negative node of first battery cell 

10 AUX7 Auxiliary channel 7 

11 AUX8 Auxiliary channel 8 

12 VREF Reference voltage output 5V/5mA with 1%, connect 1.0μF capacitor at 
least to GND 

13 VOUT Cell voltage output pin 

14 D Channel selection logic input D 

15 C Channel selection logic input C 

16 B Channel selection logic input B 

17 A Channel selection logic input A 

18 BAL 

Balance selection logic input, active high. Set BAL high, the chip is in 
balance mode; in this mode, VOUT is forced to 0V. Set BAL low, the chip 
is in normal mode; VOUT indicates channel input voltage respectively 
based on channel selection 

19 NC No connected 

20 BALO Balance selection logic output 

21 ALO Channel selection logic output A 

22 BLO Channel selection logic output B 

23 CLO Channel selection logic output C 

24 DLO Channel selection logic output D 

 
Note 1: VDD pin should always be connected to the positive node of top battery; Voltage of VL pin should be 
equal to or larger than that of the VDD pin, and should not exceed VDD+5.0V. 
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Truth Table and Relationship between Input Logic, Output Logic and 
Active Channel (Note 2) 
VDD=21.6V, VL=VDD+4.4V=26V. 
 

Logic Input Logic Output 
Balance Status Active 

Channel 
Output Voltage 

(VOUT) BAL A B C D BALO ALO BLO CLO DLO

0 0 0 0 0 0 0 0 0 0 Close  
(Shutdown Mode) N/A 0V 

(Shutdown Mode)
0 0 0 0 1 0 0 1 1 1 Close QD1 B1 vs. B0 
0 0 0 1 0 0 0 1 1 1 Close QD2 B2 vs. B1 
0 0 0 1 1 0 0 1 1 1 Close QD3 B3 vs. B2 
0 0 1 0 0 0 0 1 1 1 Close QD4 B4 vs. B3 
0 0 1 0 1 0 0 1 1 1 Close QD5 B5 vs. B4 

0 0 1 1 0 0 0 1 1 1 Close QD7 4*(AUX7 vs. 
GND) 

0 0 1 1 1 0 0 1 1 1 Close QD8 4*(AUX8 vs. 
GND) 

0 1 0 0 0 0 1 0 0 0 Close QD6 B6 vs. B5 
0 1 0 0 1 0 0 0 0 1 Close QD6 B6 vs. B5 
0 1 0 1 0 0 0 0 1 0 Close QD6 B6 vs. B5 
0 1 0 1 1 0 0 0 1 1 Close QD6 B6 vs. B5 
0 1 1 0 0 0 0 1 0 0 Close QD6 B6 vs. B5 
0 1 1 0 1 0 0 1 0 1 Close QD6 B6 vs. B5 
0 1 1 1 0 0 0 1 1 0 Close QD6 B6 vs. B5 
0 1 1 1 1 0 0 1 1 1 Close QD6 B6 vs. B5 
1 0 0 0 0 1 0 0 0 0 N/A N/A 0V 
1 0 0 0 1 1 0 1 1 1 B1 vs. B0 QD1 0V 
1 0 0 1 0 1 0 1 1 1 B2 vs. B1 QD2 0V 
1 0 0 1 1 1 0 1 1 1 B3 vs. B2 QD3 0V 
1 0 1 0 0 1 0 1 1 1 B4 vs. B3 QD4 0V 
1 0 1 0 1 1 0 1 1 1 B5 vs. B4 QD5 0V 
1 0 1 1 0 1 0 1 1 1 N/A N/A 0V 
1 0 1 1 1 1 0 1 1 1 N/A N/A 0V 
1 1 0 0 0 1 1 0 0 0 B6 vs. B5 QD6 0V 
1 1 0 0 1 1 0 0 0 1 B6 vs. B5 QD6 0V 
1 1 0 1 0 1 0 0 1 0 B6 vs. B5 QD6 0V 
1 1 0 1 1 1 0 0 1 1 B6 vs. B5 QD6 0V 
1 1 1 0 0 1 0 1 0 0 B6 vs. B5 QD6 0V 
1 1 1 0 1 1 0 1 0 1 B6 vs. B5 QD6 0V 
1 1 1 1 0 1 0 1 1 0 B6 vs. B5 QD6 0V 
1 1 1 1 1 1 0 1 1 1 B6 vs. B5 QD6 0V 
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Channel Balance Chart (Note 2) 
 

 
 
Note 2:  
In balance mode, output voltage (VOUT pin) is forced to 0V, and it does not indicate the channel input voltage. 
Balance current between selected channels is active until BAL is set low. Once BAL is set low, VOUT will 
indicate selected channel input voltage correctly. Make sure the set up time of channel selection is 1.0ms at least. 
Balance current is generated after ‘t’ period, 500μs in typical. 
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Functional Block Diagram 
 
 

 
 

 Figure 3. Functional Block Diagram of AP9107 
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Ordering Information 
 
 
 

AP9107     -  
 
 

Circuit Type                              G1: Green 
  
Package                                   
G: TSSOP-24 (EDP)                        TR: Tape & Reel 

 
 
 

 

Package Temperature  
Range Part Number Marking ID Packing 

Type 
TSSOP-24 (EDP) 
(Note 3) -40 to 85°C AP9107GTR-G1 AP9107G-G1 Tape & Reel 

 
BCD Semiconductor's Pb-free products, as designated with "G1" suffix in the part number, are RoHS compliant 
and green. 
 
Note 3: For the thermal pad size, please see the Option 2 of Mechanical Dimensions in Page 16. 
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Absolute Maximum Ratings (Note 4) 
 
Parameter Symbol Value Unit 
Supply Voltage VDD -0.3 to 36 V 

Logic Voltage 
VL to VDD -0.3 to 5 V 

VL to GND -0.3 to 36 V 

Voltage between BN and BN+1 VCELL -0.3 to 5 V 
Voltage between AUX7/AUX8 and 
GND  VAUX -0.3 to 1.25 V 

Operating Junction Temperature 
Range TJ 150 ºC 

Storage Temperature Range TSTG -65 to 150 ºC 

Lead Temperature (Soldering, 10sec) TLEAD 260 ºC 

Thermal Resistance (Note 5) θJA 40 ºC/W 

ESD (Machine Model)  200 V 

ESD (Human Body Model)  2000  V 
 
Note 4: Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to 
the device. These are stress ratings only, and functional operation of the device at these or any other conditions 
beyond those indicated under “Recommended Operating Conditions” is not implied. Exposure to “Absolute 
Maximum Ratings” for extended periods may affect device reliability. 
Note 5: Chip is soldered to copper (1oz, 100mm2) with 10*phi 0.5mm vias. 
 
 
Recommended Operating Conditions 
  
Parameter Symbol Min Max Unit 
Supply Voltage VDD 6.0 27 V 

Battery Cell Voltage VCELL 2.0 4.5  V 

Input Voltage 

(B6 vs. B5, B5 vs. B4, 
B4 vs. B3, B3 vs. B2, B2 
vs. B1, B1 vs. GND) VIN 

2.0 4.5 
V 

AUX7/8 vs. GND 0.5 1.125 

Operating Ambient Temperature TA -40 85  °C 

Input Logic Level VIL/VIH 0 5.0  V 
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Electrical Characteristics 
VDD=21.6V, VL=VDD+4.4V=26V, TA=25°C, Bold typeface applies over full temperature -40°C≤TA≤85°C 
ranges, unless otherwise specified. 
 
Parameter Symbol Test Conditions Min Typ Max Unit
Supply Voltage VDD  6.0  27 V 

Quiescent Current IQ   0.28 0.4 mΑ 

Logic Current IL   8.0  μΑ 

Shutdown Current ISHUT Set A, B, C, D and BAL low  4.5 8.0 μΑ 

VREF Output Voltage VREF  4.95 5.0 5.05 V 

VREF Output Current IREF  3 5  mA 
Balance Discharge 
Resistor RBAL   65  Ω 

Switch 

Bias Current IBIAS 
For B1, B2, B3, B4, B5 and 
B6 Pin  25 40 

μΑ 
For AUX7, AUX8 Pin   1.0 

Channel Matching Error 
between any 2 Channels 
after Correlations 

EMATCH 

Set all channels DC: 2.5V to 
4.2V, 
(VMAX-VMIN)/average(CH1 
to CH8) 

-6  6 mV 

Gain (Note 6) GAIN 
CH1, CH2, CH3, CH4, 
CH5, CH6  1.0  

V/V 
CH7, CH8  0.25  

Channel Switching and 
Set-up Time tSET   1.0  ms 

Logic Input (Voltage Mode) 

Logic Input High Level VIH A, B, C, D, BAL 1.2  5.0 V 

Logic Input Low Level VIL A, B, C, D, BAL 0  0.5 V 

Input Leakage Current ILEAK Set A, B, C, D BAL 0V  -1.0  1.0 μA 

Pull Down Current IPULL-DOWN Set A, B, C, D BAL 5.0V   1.0 μA 

Logic Output (Voltage Mode) 

Logic Input Low Level VOL ALO, BLO, CLO, DLO, 
BALO VDD   V 

Logic Input High Level VOH ALO, BLO, CLO, DLO, 
BALO   VL V 

 
Note 6: CH1-B1 vs. B0; CH2-B2 vs. B1; CH3-B3 vs. B2; CH4-B4 vs. B3; CH5-B5 vs. B4; CH6-B6 vs. B5; 
CH7-AUX7 vs. B0; CH8-AUX8 vs. B0. 
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Typical Application           

AP9107 can be used for multi-cells (3 to 6-cells in serial) battery pack application. Below is the 
recommended typical application circuit for 6 cells in series.  
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Figure 4. 6-cells Battery (Single Chip) Application for AP9107 
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Truth Table for 6-cells (Single Chip) Battery Application 
 

Logic Input Balance Status Output Voltage BAL A B C D 

0 0 0 0 0 Close (Shutdown 
Mode) 0V (Shutdown Mode) 

0 0 0 0 1 Close VCELL1 
0 0 0 1 0 Close VCELL2 
0 0 0 1 1 Close VCELL3 
0 0 1 0 0 Close VCELL4 
0 0 1 0 1 Close VCELL5 
0 0 1 1 0 Close 4*(AUX7) 
0 0 1 1 1 Close 4*(AUX8) 
0 1 0 0 0 Close VCELL6 
0 1 0 0 1 Close VCELL6 
0 1 0 1 0 Close VCELL6 
0 1 0 1 1 Close VCELL6 
0 1 1 0 0 Close VCELL6 
0 1 1 0 1 Close VCELL6 
0 1 1 1 0 Close VCELL6 
0 1 1 1 1 Close VCELL6 
1 0 0 0 0 N/A 0V 
1 0 0 0 1 VCELL1 0V 
1 0 0 1 0 VCELL2 0V 
1 0 0 1 1 VCELL3 0V 
1 0 1 0 0 VCELL4 0V 
1 0 1 0 1 VCELL5 0V 
1 0 1 1 0 N/A 0V 
1 0 1 1 1 N/A 0V 
1 1 0 0 0 VCELL6 0V 
1 1 0 0 1 VCELL6 0V 
1 1 0 1 0 VCELL6 0V 
1 1 0 1 1 VCELL6 0V 
1 1 1 0 0 VCELL6 0V 
1 1 1 0 1 VCELL6 0V 
1 1 1 1 0 VCELL6 0V 
1 1 1 1 1 VCELL6 0V 
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Typical Application (Continued) 
AP9107 can be used for up to 11-cells in serial battery pack application with dual chips. Below is the 
recommended typical application circuit for 11 cells in series battery pack. 
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Figure 5. 11-cells Battery (Dual Chips) Application for AP9107 
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Truth Table for 11-cells (Dual Chips) Battery Application 
 

Logic Input (Lower) Logic Input (Upper) Balance Status Output Voltage BAL A B C D BAL A B C D

0 0 0 0 0 0 0 0 0 0 Close (Shutdown 
Mode) 0V (Shutdown Mode) 

0 0 0 0 1 0 0 1 1 1 Close VCELL1 
0 0 0 1 0 0 0 1 1 1 Close VCELL2 
0 0 0 1 1 0 0 1 1 1 Close VCELL3 
0 0 1 0 0 0 0 1 1 1 Close VCELL4 
0 0 1 0 1 0 0 1 1 1 Close VCELL5 
0 0 1 1 0 0 0 1 1 1 Close 4*(AUX7)(Lower) 
0 0 1 1 1 0 0 1 1 1 Close 4*(AUX8) (Lower) 
0 1 0 0 0 0 1 0 0 0 Close VCELL11 
0 1 0 0 1 0 0 0 0 1 Close VCELL6 
0 1 0 1 0 0 0 0 1 0 Close VCELL7 
0 1 0 1 1 0 0 0 1 1 Close VCELL8 
0 1 1 0 0 0 0 1 0 0 Close VCELL9 
0 1 1 0 1 0 0 1 0 1 Close VCELL10 
0 1 1 1 0 0 0 1 1 0 Close 4*(AUX7)(Upper) 
0 1 1 1 1 0 0 1 1 1 Close 4*(AUX8)(Upper) 
1 0 0 0 0 1 0 0 0 0 N/A 0V 
1 0 0 0 1 1 0 1 1 1 VCELL1 0V 
1 0 0 1 0 1 0 1 1 1 VCELL2 0V 
1 0 0 1 1 1 0 1 1 1 VCELL3 0V 
1 0 1 0 0 1 0 1 1 1 VCELL4 0V 
1 0 1 0 1 1 0 1 1 1 VCELL5 0V 
1 0 1 1 0 1 0 1 1 1 N/A 0V 
1 0 1 1 1 1 0 1 1 1 N/A 0V 
1 1 0 0 0 1 1 0 0 0 VCELL11 0V 
1 1 0 0 1 1 0 0 0 1 VCELL6 0V 
1 1 0 1 0 1 0 0 1 0 VCELL7 0V 
1 1 0 1 1 1 0 0 1 1 VCELL8 0V 
1 1 1 0 0 1 0 1 0 0 VCELL9 0V 
1 1 1 0 1 1 0 1 0 1 VCELL10 0V 
1 1 1 1 0 1 0 1 1 0 N/A 0V 
1 1 1 1 1 1 0 1 1 1 N/A 0V 
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Typical Application (Continued) 
AP9107 can be used for up to 16-cells in serial battery pack application with triple chips. Below is the 
recommended typical application circuit for 16 cells in series battery pack. 

 
 Figure 6. 16-cells Battery (Triple Chips) Application for AP9107 
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Truth Table for 16-cells (Triple Chips) Battery Application 
 

Logic Input(Lower) Logic Input (Middle) Logic Input (Upper) Balance 
Status 

Output 
Voltage BAL A B C D BAL A B C D BAL A B C D

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Close 

(Shutdown 
Mode) 

0V (Shutdown 
Mode) 

0 0 0 0 1 0 0 1 1 1 0 0 1 1 1 Close VCELL1 
0 0 0 1 0 0 0 1 1 1 0 0 1 1 1 Close VCELL2 
0 0 0 1 1 0 0 1 1 1 0 0 1 1 1 Close VCELL3 
0 0 1 0 0 0 0 1 1 1 0 0 1 1 1 Close VCELL4 
0 0 1 0 1 0 0 1 1 1 0 0 1 1 1 Close VCELL5 
0 0 1 1 0 0 0 1 1 1 0 0 1 1 1 Close 4*(AUX7)(Lower)
0 0 1 1 1 0 0 1 1 1 0 0 1 1 1 Close 4*(AUX8)(Lower)
0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 Close VCELL16 
0 1 0 0 1 0 0 0 0 1 0 0 1 1 1 Close VCELL6 
0 1 0 1 0 0 0 0 1 0 0 0 1 1 1 Close VCELL7 
0 1 0 1 1 0 0 0 1 1 0 0 1 1 1 Close VCELL8 
0 1 1 0 0 0 0 1 0 0 0 0 1 1 1 Close VCELL9 
0 1 1 0 1 0 0 1 0 1 0 0 1 1 1 Close VCELL10 
0 1 1 1 0 0 0 1 1 0 0 0 1 1 1 Close 4*(AUX7)(Middle)
0 1 1 1 1 0 0 1 1 1 0 0 1 1 1 Close 4*(AUX8)(Middle)
0 1 0 0 1 0 1 0 0 1 0 0 0 0 1 Close VCELL11 
0 1 0 1 0 0 1 0 1 0 0 0 0 1 0 Close VCELL12 
0 1 0 1 1 0 1 0 1 1 0 0 0 1 1 Close VCELL13 
0 1 1 0 0 0 1 1 0 0 0 0 1 0 0 Close VCELL14 
0 1 1 0 1 0 1 1 0 1 0 0 1 0 1 Close VCELL15 
0 1 1 1 0 0 1 1 1 0 0 0 1 1 0 Close 4*(AUX7)(Upper)
0 1 1 1 1 0 1 1 1 0 0 0 1 1 1 Close 4*(AUX8)(Upper)
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 N/A 0V 
1 0 0 0 1 0 0 1 1 1 0 0 1 1 1 VCELL1 0V 
1 0 0 1 0 0 0 1 1 1 0 0 1 1 1 VCELL2 0V 
1 0 0 1 1 0 0 1 1 1 0 0 1 1 1 VCELL3 0V 
1 0 1 0 0 0 0 1 1 1 0 0 1 1 1 VCELL4 0V 
1 0 1 0 1 0 0 1 1 1 0 0 1 1 1 VCELL5 0V 
1 0 1 1 0 0 0 1 1 1 0 0 1 1 1 N/A 0V 
1 0 1 1 1 0 0 1 1 1 0 0 1 1 1 N/A 0V 
1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 VCELL16 0V 
1 1 0 0 1 0 0 0 0 1 0 0 1 1 1 VCELL6 0V 
1 1 0 1 0 0 0 0 1 0 0 0 1 1 1 VCELL7 0V 
1 1 0 1 1 0 0 0 1 1 0 0 1 1 1 VCELL8 0V 
1 1 1 0 0 0 0 1 0 0 0 0 1 1 1 VCELL9 0V 
1 1 1 0 1 0 0 1 0 1 0 0 1 1 1 VCELL10 0V 
1 1 1 1 0 0 0 1 1 0 0 0 1 1 1 N/A 0V 
1 1 1 1 1 0 0 1 1 1 0 0 1 1 1 N/A 0V 
1 1 0 0 1 0 1 0 0 1 0 0 0 0 1 VCELL11 0V 
1 1 0 1 0 0 1 0 1 0 0 0 0 1 0 VCELL12 0V 
1 1 0 1 1 0 1 0 1 1 0 0 0 1 1 VCELL13 0V 
1 1 1 0 0 0 1 1 0 0 0 0 1 0 0 VCELL14 0V 
1 1 1 0 1 0 1 1 0 1 0 0 1 0 1 VCELL15 0V 
1 1 1 1 0 0 1 1 1 0 0 0 1 1 0 N/A 0V 
1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 N/A 0V 
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Mechanical Dimensions  
 
                       TSSOP-24 (EDP)           Unit: mm(inch) 
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Данный компонент на территории Российской Федерации 

Вы можете приобрести в компании MosChip. 

    

   Для оперативного оформления запроса Вам необходимо перейти по данной ссылке: 

      http://moschip.ru/get-element 

   Вы  можете разместить у нас заказ  для любого Вашего  проекта, будь то 
серийное    производство  или  разработка единичного прибора.   
 
В нашем ассортименте представлены ведущие мировые производители активных и 
пассивных электронных компонентов.   
 
Нашей специализацией является поставка электронной компонентной базы 
двойного назначения, продукции таких производителей как XILINX, Intel 
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits, 
Amphenol, Glenair. 
 
Сотрудничество с глобальными дистрибьюторами электронных компонентов, 
предоставляет возможность заказывать и получать с международных складов 
практически любой перечень компонентов в оптимальные для Вас сроки. 
 
На всех этапах разработки и производства наши партнеры могут получить 
квалифицированную поддержку опытных инженеров. 
 
Система менеджмента качества компании отвечает требованиям в соответствии с  
ГОСТ Р ИСО 9001, ГОСТ РВ 0015-002 и ЭС РД 009 
 
 

      

            Офис по работе с юридическими лицами: 
 

105318, г.Москва,  ул.Щербаковская д.3, офис 1107, 1118, ДЦ «Щербаковский» 
 
Телефон: +7 495 668-12-70 (многоканальный) 
 
Факс: +7 495 668-12-70 (доб.304) 
 
E-mail: info@moschip.ru 
 
Skype отдела продаж: 
moschip.ru 
moschip.ru_4 
              

moschip.ru_6 
moschip.ru_9 
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