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Preliminary Datasheet

AP9107

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

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 65Q
discharge resistor, and linear regulator with SmA
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, AUXS 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
TSSOP-24 (EDP).

standard package of

Features

+6mV Cell Voltage Matching Error between
Any 2 CHs after Software Correlation

Integrated Internal Balancing Circuit with 65Q
Discharge Resistor

Built-in Vg, 5.0V/5.0mA with 1%

Built-in Logic Transfer with Level Shift for
Application with 2 or 3 Chips in Serial

Ultra Low Current in Shutdown Mode, 4.5pA
Up to 6-cells in Serial Battery Pack Application
with Single Chip

Up to 11-cells in Serial Battery Pack Application
with Dual Chips

Up to 16-cells in Serial Battery Pack Application
with Triple Chips

Compatible with TTL/CMOS Logic Level

Applications

E-Bike Battery Pack
E-Moto Battery Pack

TSSOP-24 (EDP)

Figure 1. Package Type of AP9107
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Preliminary Datasheet

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

AP9107

Pin Configuration

G Package
(TSSOP-24 (EDP))

vL [ 1]
voD [ 2|
B6 [ 3|
B5 [ 4|
B4 [ 5|
B3 [ 6|
B2 [ 7|
B1 [ 8|
BO/GND[_9 |
AUX7 [ 10]
AUX8 [ 11]

VREF | 12

O

24 | DLO
23] CLO
22| BLO
21] ALO
20 ] BALO
19] NC
18 | BAL
17] A
(6] B
5] ¢

14 | D

13 | vOUT

Figure 2. Pin Configuration of AP9107 (Top View)
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

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 BS 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 BO(GND) Ground and negative node of first battery cell

10 AUX7 Auxiliary channel 7

11 AUXS Auxiliary channel 8

12 VREF Reference voltage output 5V/5mA with 1%, connect 1.0uF 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
Balance selection logic input, active high. Set BAL high, the chip is in

18 BAL balgnce mode; in this mode,' VQUT is forced to .OV. Set BAL low, the.chip
is in normal mode; Vqyr 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 Vpp+5.0V.

Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

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 Active | Output Voltage
Balance Status
BAL| A | B | C | D |BALO |ALO|BLO|CLO|DLO Channel (Vour)

Close ov

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

0 0 0 0 1 0 0 1 1 1 Close QDI B1 vs. BO

0 0 0 1 0 0 0 1 1 1 Close QD2 B2 vs. Bl

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

4*(AUXT vs.

0 0 1 1 0 0 0 1 1 1 Close QD7 GND)

o o1 |1 |1] o o | 1| 1|1 Close QD8 4*(’(*}1151)];? vS:

0 1 0 0 0 0 1 0 0 0 Close QD6 B6 vs. B5S

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. B5S

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 ov

1 0 0 0 1 1 0 1 1 1 BI1 vs. BO QDI ov

1 0 0 1 0 1 0 1 1 1 B2 vs. Bl QD2 ov

1 0 0 1 1 1 0 1 1 1 B3 vs. B2 QD3 ov

1 0 1 0 0 1 0 1 1 1 B4 vs. B3 QD4 ov

1 0 1 0 1 1 0 1 1 1 B5 vs. B4 QD5 ov

1 0 1 1 0 1 0 1 1 1 N/A N/A (0%

1 0 1 1 1 1 0 1 1 1 N/A N/A ov

1 1 0 0 0 1 1 0 0 0 B6 vs. B5 QD6 ov

1 1 0 0 1 1 0 0 0 1 B6 vs. B5 QD6 ov

1 1 0 1 0 1 0 0 1 0 B6 vs. B5 QD6 ov

1 1 0 1 1 1 0 0 1 1 B6 vs. B5 QD6 ov

1 1 1 0 0 1 0 1 0 0 B6 vs. BS QD6 ov

1 1 1 0 1 1 0 1 0 1 B6 vs. B5 QD6 ov

1 1 1 1 0 1 0 1 1 0 B6 vs. B5 QD6 ov

1 1 1 1 1 1 0 1 1 1 B6 vs. B5 QD6 ov

Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

Channel Balance Chart (Note 2)

Normal Mode Balance Mode Normal Mode

BAL
0000000‘11111111
A §5
g o 0o o1 1 1 1]0 0o 0 0|1 1 1 1
o< B 55
o
S
0‘11001100110011
(¢} )’(
1tlofl1]o|1]o|1t]o]|1|o]1]|o0o|1]o0]n1
P S)( Lo |
CH1 ¢ Ll
e
CH2 >«
e
& | CH3
©
o
©
g e
& CH4
=
(&)
e
CH5
CH6
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, Vour 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, 500us in typical.

Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

Functional Block Diagram

—e— e e e— e— e— — ——e— — — ———————— -
I — 3 |
S o ¢ CI) B6
vDD 2 QD6 /0 Balance
I Module 4
’—O/l/c + 5 B5
I QD5 o/l/o Balance l
1 Module 5
= 17 QD4 ° : O e
Balance
A 0167 o/o Module 6 I
g 15 e t Q B3
14 Qb3 o/l/o Balance I
D Decoder = Modle 7 O e
(521 T
ALO 22 Qb2 o/l/e Balance
BLOQi Module 8 I
cLopZ= o } (P B1
DLO 24 QD1 o/l/o— Balance
20 Module
BALO o o 10 AUX7
| — 1 ap7 —
o—¢
| , ol
I QD8 o AUX8
o 9% B0/ GND
: .
AMN
R A# BAL
13 M
VOUT
! AMN |
R
vrerO 12 V‘é” |
—_ e e e e e e e e e e e e e = Jd
Figure 3. Functional Block Diagram of AP9107
Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

Ordering Information

AP9107 O O -0

Circuit Type — L G1: Green

Package
G: TSSOP-24 (EDP) ——  TR: Tape & Reel
Package Temperature Part Number Marking 1D Packing
Range Type
TSSOP-24 (EDP) -40 to 85°C AP9107GTR-G1 AP9107G-G1 Tape & Reel
(Note 3)

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.

Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

Absolute Maximum Ratings (Note 4)

Parameter Symbol Value Unit
Supply Voltage Vb -0.3 to 36 v
VL to VDD -03t05 Vv
Logic Voltage
VL to GND -0.3 to 36 A"
Voltage between By and By VCELL -03to5 A%
Voltage between AUX7/AUXS8 and Vaux 0310125 v
GND
Operating  Junction Temperature T, 150 oC
Range
Storage Temperature Range Tsto -65 to 150 °C
Lead Temperature (Soldering, 10sec) TLEAD 260 °C
Thermal Resistance (Note 5) Oja 40 °CIW
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 (10oz, 100mm?) with 10*phi 0.5mm vias.

Recommended Operating Conditions

Parameter Symbol Min Max Unit
Supply Voltage Vb 6.0 27 A"
Battery Cell Voltage VCELL 2.0 4.5 A%
(B6 vs. BS5, BS vs. B4,
B4 vs. B3, B3 vs. B2, B2 2.0 4.5
Input Voltage | vs B1, B1 vs. GND) Vin \
AUX7/8 vs. GND 0.5 1.125
Operating Ambient Temperature Ta -40 85 °C
Input Logic Level Vi/Viu 0 5.0 A%
Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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AP9107

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

Electrical Characteristics
Vpp=21.6V, V1 =Vpp+4.4V=26V, To=25°C, Bold typeface applies over full temperature -40°C<T,<85°C
ranges, unless otherwise specified.

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Supply Voltage Vb 6.0 27 A"
Quiescent Current I 028 | 0.4 mA
Logic Current I 8.0 HA
Shutdown Current Isaut Set A, B, C, D and BAL low 4.5 8.0 pA
VREF Output Voltage VREF 4.95 5.0 | 5.05 A"
VREF Output Current IreF 3 5
Balance Discharge
Resistor Raar 65 Q
Switch
l];(érPBl, B2, B3, B4, B5 and 25 40
Bias Current Igias n LA
For AUX7, AUXS8 Pin 1.0
Channel Matching Error Set all channels DC: 2.5V to
between any 2 Channels E 4.2V, 6 6 mV
MATCH -
after Correlations (Vaax-Vmv)/average(CH1
to CHS8)
CH1, CH2, CH3, CH4, 10
Gain (Note 6) GAIN [ CHS, CH6 \A%
CH7, CHS 0.25
Channel Switching and
Set-up Time fsEr 1.0 ms
Logic Input (Voltage Mode)
Logic Input High Level Vi A, B, C,D, BAL 1.2 5.0 v
Logic Input Low Level Vi A, B, C, D, BAL 0 0.5 A%
Input Leakage Current I eAk Set A, B, C, D BAL 0V -1.0 1.0 LA
Pull Down Current IPULL—DOWN Set A, B, C, D BAL 5.0V 1.0 HA
Logic Output (Voltage Mode)
. ALO, BLO, CLO, DLO,
Logic Input Low Level VoL BALO Vbbp A%
. . ALO, BLO, CLO, DLO,
Logic Input High Level Vou BALO VL A"

Note 6: CH1-B1 vs. BO; CH2-B2 vs. Bl; CH3-B3 vs. B2; CH4-B4 vs. B3; CH5-B5 vs. B4; CH6-B6 vs. B5;
CH7-AUX7 vs. BO; CH8-AUXS vs. BO.

Nov. 2012 Rev 1.1
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

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.

VCELL-T
R8
cr ¢
50 1%
lO;lF/SOVI R7
L q
50 1% Ul AP9107
R6
L 1 24
51 VL DLO X
ELL6 —— 2 2
CELLE RS VDD cLo &
3 2
- *+cs ) B6 BLO fK
p
CELL5 T E 8;51“':’ 10V 4 g ALO $< 5.0V
R4 :
5 2
E 8'41“” 10V S g, BaLo [2%¢
. 5.1 T 0.1pF/10vV 6 B3 NC 1 u2 7
CELL4 s ‘ 1cC3
R3 7 18 1 vce
T E QInFNOV [ gy BAL BAL
. 5.1 ] 0.1pF/10v 8 B1 A 17 2 A
CELL3 — Ll 9 16 3
T R2 O-IuF/1OV 2 po/GND B B
10 15 +| MCU
. 5.1 AUX7 c c
CELL2 i 11 14 5
T R1 AUX8 D D
12 13 6
51 VREF vouT ADC
. - GND
CELL1 —r, 5
T c1o0
m
1pF/10V
VREF 1
RT1 R10
e .
R9 100k 42k R11
VREF — AN\—¢———|—————¢———f—————e—AA\A\——| VCELL-T
330k C8 0.1uF/10V C9  0.1uF/10V M
Figure 4. 6-cells Battery (Single Chip) Application for AP9107
Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

Truth Table for 6-cells (Single Chip) Battery Application

Logic Input

BAL A B c D Balance Status Output Voltage
0 0 0 0 0 Closel\f;g‘;;down 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 VCELLS5
0 0 1 1 0 Close 4*(AUXT)
0 0 1 1 1 Close 4*(AUXS)
0 1 0 0 0 Close VCELLG6
0 1 0 0 1 Close VCELL6
0 1 0 1 0 Close VCELLG6
0 1 0 1 1 Close VCELLG6
0 1 1 0 0 Close VCELLG6
0 1 1 0 1 Close VCELLG6
0 1 1 1 0 Close VCELLG6
0 1 1 1 1 Close VCELL6
1 0 0 0 0 N/A [\
1 0 0 0 1 VCELLI oV
1 0 0 1 0 VCELL2 oV
1 0 0 1 1 VCELL3 oV
1 0 1 0 0 VCELL4 oV
1 0 1 0 1 VCELLS5 oV
1 0 1 1 0 N/A oV
1 0 1 1 1 N/A oV
1 1 0 0 0 VCELLG6 oV
1 1 0 0 1 VCELL6 oV
1 1 0 1 0 VCELLG6 oV
1 1 0 1 1 VCELL6 oV
1 1 1 0 0 VCELL6 oV
1 1 1 0 1 VCELLG6 oV
1 1 1 1 0 VCELL6 oV
1 1 1 1 1 VCELLG6 oV

Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack

AP9107

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.

VCELL-T
R19
c16 [
50 1%
10L|F/63VI R18
N 50 1%
U2 AP9107(Upper,
R17 (Upper)
1 2
5.1 VL DLO $<
. .
—_ 2 2
CELLIl = VDD clo $<
R16 5 )
o i B6 BLO $<
L ) T 4 2
CELL10 =, gﬁ‘mov B5 ALO $<
R15 L
0.1uF/10V 5 20
) AOE B4 BALO $<
+ : [ 0.1pF/10v 6 1
CELLO = +ci B3 NC
R14 T 0.1uF/10v 7 B2 BAL 18
51 T 0.1uF/10v 8 81 alY
CELLE =/ 1o . ;
R13 O.WF/LOV O | oo o Nk
10 15
. 5.1 AUXT7 c
CELL7 —— 1 14
' R12 >é AUX8 D
12 13
. 51 VREF VOUT =
CELL6 —
c18
—— * I
L 1uF/10v
VREF1
RT1
R20 100k
VREF1—\\\ I
330k c17
oapFiov L
R7
R8
50 1%
R6 5.1
50 1% Ul AP9107(Lower)
2l v bLo | %
Yo
T 0.1uF/10v 2 VDD cLo 23
R5
- Ell P BLo| 22
51 & 4 21
.
CELLS = O.LUF/I0V % | g ALO
R4 1065 +5.0V
0.1uF/10V 5 B4 BALO 20
c4
5.1 To.1uF/10v 6 L —‘7
. 1l us 7
CELL4 = o B3 NC &
R3 JoLFov 7|, saL 128 1 fga VCC
T
5.1 $0.1uF/1ov 8 | a7 2|,
CELL3 if Lcl
R2 0.1uF/10V 9 BO/GND B 16 3 B
10 15 4| MCU
. 5.1 AUX7 c c
CELL2 = 11 14 5
R1 AUX8 D D
12 13 6
51 VREF vouT ADC
e - GND
CELLL = c19 3
!
1uF/10V
1 VREF 1
RTL R10
>
R9 100k 20k R11
VREF ——AAN I I AAN—— VCELL-T
330k c8 co 1Y)
0.1uF/10V = 0.1uF/10V

Figure 5. 11-cells Battery (Dual Chips) Application for AP9107

Nov. 2012 Rev 1.1
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

Truth Table for 11-cells (Dual Chips) Battery Application

Logic Input (Lower) Logic Input (Upper)
ALl A Bl clDIBALI A B C D Balance Status Output Voltage
o [olololol| o | oo oo |CloseShudown 5 o idownMode)
Mode)
0 0001 0 0111 Close VCELLLI
0 00 |1]0 0 0| 111 Close VCELL2
0 010111 0 01111 Close VCELL3
0 0100 0 0111 Close VCELL4
0 0| 1]0]1 0 0|1 [1]1 Close VCELLS5
0 01 [1]0 0 0|1 [1]1 Close 4*(AUX7)(Lower)
0 0 1 1 1 0 0 1 1 1 Close 4*(AUXS8) (Lower)
0 1] 0]0]0O 0 1] 0]0]0O Close VCELLII
0 1 0[]0 1 0 0/]0]0]1 Close VCELL6
0 1o 1]0 0 0] 0] 1]0 Close VCELL7
0 1011 0 00|11 Close VCELLS
0 1 1 0 0 0 0 1 0 0 Close VCELL9
0 1|1 ]0]1 0 0] 1]0]1 Close VCELLI10
0 1 1 1 0 0 0 1 1 0 Close 4*(AUXT7)(Upper)
0 1 1 1 1 0 0 1 1 1 Close 4*(AUXS8)(Upper)
1 00|00 1 0] 0]0]0O N/A oV
1 0l 001 1 0|1 [1]1 VCELLLI oV
1 0|0 1]0 1 0|1 [1]1 VCELL2 oV
1 0011 1 0111 VCELL3 oV
1 0|1 ]01]0 1 0|1 [1]1 VCELL4 oV
1 0| 1]0]1 1 01111 VCELLS oV
1 0|1 ]1]0 1 0|1 [1 |1 N/A oV
1 0|1 [11]1 1 0|1 ]1 |1 N/A oV
1 1] 0]0]O 1 1] 0]0]0O VCELLI1 oV
1 1001 1 0] 0[]0 1 VCELL6 oV
1 L]0 1]0 1 0/]0]11]0 VCELL7 oV
1 1o 11 1 00|11 VCELLS oV
1 1| 1]07]0 1 0] 1]0]0 VCELL9 oV
1 1 [ 1]0]1 1 01011 VCELL10 oV
1 1|1 ]1]0 1 o1 ]1]o0 N/A oV
1 1L 1 ]1]1 1 01 ]11]1 N/A oV

Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack

AP9107

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.

VCELL-T
R22 50 1%
R21 50 1%
R20
51 U3 AP9107(Upper)
L+ : 1 2
CELL16 —= w DLO§<
R19 voo  clofZi¢
51 2 les BLO |22
CELL1S —— P Ao |25
! 5 2
R18 — B4 BALO %(
S les NC %(
1+ 5.1 ’ B2 BAL 18
CELL14 —— s 17
R17 S1% Al
BO/GND B
+ 51 >£ALIX7 c =
CELL1Z — I21 o s
R16 12 13
><—{VREF VvOUT
5.1
CELL12 —
CELL11 —
R30
5.1
> U2 AP9107 (Middle)
e 1 24
[ \' pbLO
E3 2 23
- VDD L
s BN M
51 4 21
.
CELL10 —— =% P
R11 ‘ B4 BALO
6
B3 NC
VL
5.1 7 18 —_
B2 BAL
CELLYO —— | NEG 50V PMOS
Y L) BO/GND B 18 lil :‘>_’
51 10 15 Q2 R29 o
CELLE == ) IR el °la 100K °
R9 >%Auxa D pe
VREF VOUT
w . 5.1
CELL7 ——
R8 R28
5.1 - 47K
—_ 330k
CELL6 ] 0.1uF/ 10V
c22 2
J7 R7 50 1% 1uF/10V ar ] £
>
R27 3
5.1 100K L
R6
U1 AP9107(Ls
50 1% 3 , ¢ °W524 L
CeT & 1w pLo
R5 g \;2VDD cLo 23
2 lee BLo |22 +5.0V
+ 51 4 es Ao P
CELLS ' R4 S lpa BALO [ 22 U4 —‘75
g 6
B3 NC 1 4w VCC
+ 51 7 g2 AL 12 o
CELL4 g o, NG -
R3 9 16 4
BO/GND B .|° MCU
+ 5.1 191 auxz c = 6 ;
CELL3 i LLE AT o |4 I R
R2 1
1 VREF VOUT 13 GND
. 5.1 o
CELL2 : c23 1
R1 1uF/10V
. 5.1
CELL1 T VREF
RT1 R25
R24 100k ‘ 15k
VREF | I I
330k c24 l c25
0.1uF/10V L 0.1uF/10V
Figure 6. 16-cells Battery (Triple Chips) Application for AP9107
Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

Truth Table for 16-cells (Triple Chips) Battery Application

Logic Input(Lower) | Logic Input (Middle) | Logic Input (Upper) | Balance Output
BAL|A|[B|C|D|BAL|A|B|C|D|BAL|A|B|C|D| Status Voltage
Close
0 ololo]o 0 olo|o]o 0 0|0 0] 0| (Shutdown 0V (Shutdown
Mode) Mode)
0 o]ofo]1 0 o |11 ]1 0 ol 1|1 ]1 Close VCELLI
0 oo 1]o0 0 o1 |11 0 o1 [ 1]1 Close VCELL2
0 oo 1]1 0 o1 ]1]1 0 o1 ]1]1 Close VCELL3
0 o|l1]o]o 0 o |11 ]1 0 o111 Close VCELL4
0 0|1 ]o0]1 0 o111 0 o111 Close VCELL5
0 o1 ]1]o 0 o1 ]1]1 0 o1 ]1]1 Close 4*(AUX7)(Lower)
0 0 1 1 1 0 0 1 1 1 0 0 1 1 1 Close 4*(AUXS8)(Lower)
0 1 Jofo]o 0 1]Jofofo 0 1{ofo]o Close VCELL16
0 1]ofo]1 0 o|lo]o]1 0 o1 ]1]1 Close VCELL6
0 1]of1]o 0 ojlof1]o 0 o111 Close VCELL7?
0 1 o1 ]1 0 oo 1|1 0 o111 Close VCELLS
0 1|1 ]o]o 0 o|l1]o]o 0 o1 ]1]1 Close VCELL9
0 11 ]o]1 0 o1 ]o]1 0 o111 Close VCELL10
0 11 [1]o 0 o110 0 0|11 ]1 Close 4*(AUX7)(Middle)
0 11|11 0 o1 ]1]1 0 o1 ]1]1 Close 4*(AUX8)(Middle)
0 1Joflol1 0 1{o]o]1 0 0olofo]1 Close VCELL11
0 1 Jo[1]o 0 1o 1o 0 oo 1]o0 Close VCELL12
0 1o 1]1 0 1{o]1]1 0 olo|1]1 Close VCELL13
0 11]o]o 0 1{1]o]o 0 o1 ]o]o Close VCELL14
0 1 [ 1o 0 1101 0 0|1 ]o0o]1 Close VCELLI5
0 1|1 ]1]o 0 1|11 ]o 0 o1 ]1]o0 Close 4*(AUX7)(Upper)
0 1 1 1 1 0 1 1 1 0 0 0 1 1 1 Close 4*(AUXS8)(Upper)
1 o|ofo]o 0 o|lofo]o 0 oloflo]o N/A oV
1 0o|o]o]1 0 o1 ]1]1 0 o1 ]1]1 VCELLI oV
1 o|lof1]o 0 o |11 ]1 0 o111 VCELL2 oV
1 oo 1]1 0 01|11 0 o111 VCELL3 oV
1 o|1]o]o 0 o1 ]1]1 0 o1 ]1]1 VCELL4 oV
1 o1 ]o]1 0 o111 0 ol 1|1 ]1 VCELLS oV
1 o1 ]1]o0 0 o111 0 o111 N/A oV
1 o1 ]1]1 0 o1 ]1]1 0 o1 ]1]1 N/A oV
1 1]ofo]o 0 1{ofo]o 0 1o]o] o] VvCELLI6 oV
1 1 [o]o]1 0 HEEEEE 0 o111 VCELL6 0V
1 1o 1]o 0 olo]1]o 0 o1 ]1]1 VCELL7 oV
1 1o 1]1 0 oo 1]1 0 o111 VCELLS oV
1 1 [1]o]o 0 o|1]o0o]o 0 o111 VCELL9 0V
1 1] 1]o]1 0 o 1]o]1 0 o1 ]1]1 VCELL10 oV
1 11 [1]o 0 o1 ]1]o 0 o111 N/A oV
1 11 1] 0 01|11 0 o111 N/A oV
1 1]ofo]1 0 1{o]o]1 0 olo]o]1 VCELL11 oV
1 1o 1]o 0 1{o]1]o 0 0o lo| 1] o] VCELLI2 oV
1 1 o1 ]1 0 1o 1 ]1 0 olo|1]1 VCELL13 0V
1 1|1 ]o]o 0 1{1]o]o 0 0o 1]0o] o] VCELLI4 oV
1 1] 1]o0o]1 0 1|1 ]o]1 0 ol 1]o]1 VCELLI5 oV
1 11 [1]o 0 11 1o 0 o1 [1]o N/A oV
1 111 ]1 0 1|1 ]1]o 0 o1 ]1]1 N/A oV
Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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Analog Front-end Chip for Multi-cells Li+ Battery Pack AP9107

Mechanical Dimensions

TSSOP-24 (EDP) Unit: mm(inch)
| 0.650(0.026) 0.190(0.007)
0.300(0.012)

24 13
NE ——— = 1 gc
SIS | | sls
88 o | 1=
58 L } 33

O |

THHHO0000000  comons

1 E 12 0.200(0.008) - GAGE PLANE

) (__[ 0.250(0.010)
N
0.500(0.020) SEATING PLANE
7.700(0.303) 0.700(0.028) 1.000(0.039)
7.900(0.311)
1 :L
0.000(0.000)
1.200(0.047)MAX 0.150(0.006)
D
Symbol E

min(mm) | max(mm) | min(inch) | max(inch) | min(mm) | max(mm) | min(inch) | max(inch)

Optionl | 1.500| 1.800| 0.059 | 0.071| 2.700| 3.000| 0.106 | 0.118
Option2 | 2.700| 3.000| 0.106 | 0.118 | 3.900| 4.200| 0.154 | 0.165

Note: Eject hole, oriented hole and mold mark is optional.

Nov. 2012 Rev 1.1 BCD Semiconductor Manufacturing Limited
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BCD Semiconductor Manufacturing Limited

http://www.bcdsemi.com

IMPORTANT NOTICE

BCD Semiconductor Manufacturing Limited reserves the right to make changes without further notice to any products or specifi-
cations herein. BCD Semiconductor Manufacturing Limited does not assume any responsibility for use of any its products for any
particular purpose, nor does BCD Semiconductor Manufacturing Limited assume any liability arising out of the application or use
of any its products or circuits. BCD Semiconductor Manufacturing Limited does not convey any license under its patent rights or
other rights nor the rights of others.

MAIN SITE

- Headquarters - Wafer Fab

BCD (Shanghai) Micro-electronics Limited Shanghai SIM-BCD Semiconductor Manufacturing Co., Ltd.
No. 1600, Zi Xing Road, Shanghai ZiZhu Science-based Industrial Park, 200241, P. R.C. 800 Yishan Road, Shanghai 200233, China

Tel: +86-021-2416-2266, Fax: +86-021-2416-2277 Tel: +021-6485-1491, Fax: +86-021-5450-0008

REGIONAL SALES OFFICE

Shenzhen Office Taiwan Office (Taipei)

St hai SIM-BCD Semi d Manufacturing Co., Ltd., Shenzhen Office BCD Semiconductor (Taiwan) Company Limited

Unit A Room 1203,Skyworth Bldg., Gaoxin Ave.1.S., Nanshan District 3F, No.17, Lane 171, Sec. 2, Jiu-Zong Rd., Nei-Hu Dist., Taipei(114), Taiwan, R.0.C

Shenzhen 518057, China Tel: +886-2-2656 2808

Tel: +86-0755-8660-4900, Fax: +86-0755-8660-4958 Fax: +886-2-2656-2806/26562950

Taiwan Office (Hsinchu) USA Office Korea Office

BCD Semiconductor (Taiwan) Company Limited BCD Semiconductor Corp. BCD Semiconductor Limited Korea office.

8F, No.176, Sec. 2, Gong-Dao 5th Road, East District 48460 Kato Road, Fremont, CA 94538, USA Room 101-1112, Digital-Empire II, 486 Sin-dong,
HsinChu City 300, Taiwan, R.0.C Tel: +1-510-668-1950 Yeongtong-Gu, Suwon-city, Gyeonggi-do, Korea

Tel: +886-3-5160181, Fax: +886-3-5160181 Fax: +1-510-668-1990 Tel: +82-31-695-8430
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© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinckon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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