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IP3255

Protection Integrated Circuit for 3S/4S-Cell Li-lon and Li-Polymer Batteries

1. Description

IP3255 provides multi-protection with high
precision for battery, such as overcharge protection
(OVP), over-discharge protection (UVP), over current
protection (OCC&ODC) and temperature protection.

By switching the SEL pin, IP3255 can provide
protection for 3-serial or 4-serial cell pack.

2. Features

@ Detect Voltage with A High Degree of Accuracy
»  Overcharge Protection (OVP)
Detection voltage
3.500V ~ 4.100V, step 50mV
4.100V ~ 4.575V, step 25mV
Accuracy  225mV
» OVP Release Detection voltage
3.450V ~ 4.050V, step 100mV
4.050V ~ 4.400V, step 50mV
Accuracy #H00mV
»  Over-discharge Protection(UVP)
Detection voltage
1.800V ~ 2.000V, step 50mV.
2.000V ~ 2.900V, step 200mV
Accuracy  #80mV-
» UVP release Detection Veltage
2.000V ~ 3.1000V, step 100m\/
Accuracy , #00mV

® Detect Currentwith @A _High Degree of

Accuracy
»  Discharge Over-Current protection 1
0.03Ve,0.34V, step 10mV
Accuracy #5mV
» 3 Charge Qver-Current protection

0.03V ~ 0.34V, step 10mV
Accuracy  £25m

»  Discharge Over-Current protection 2
0.35V ~ 0.70V, step 50mV

Accuracy  250mV
> Short-circuit detection voltage:
VSS+1.20V
Accuracy 0.3V
® Delay times for overcharge' detection,

over-discharge detection and Jovercurrent
detection 1 can be set by external capacitors
(delay times for overcurrent detection 2 and 3
are fixed internatly).
® Cell Balancing
> Support Inereasing balancing current by
external MOS
»  Cell'Balancing Threshold voltage:

3.4V ~ 3.9V, step 25mV
3.9V ~ 4.45V, step 50mV

Accuracy 230mV

@u1P3254 will shut down MOS when battery line
cut off

® | ow current consumption
» During operation: ~ 35pA  max
»  During power-down: 3.5pA  max

® Package: TSSOP16

3. Applications

e Li-ion rechargeable battery packs
o Li-polymer rechargeable battery packs
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4. Pin Configuration and Functions

CON 16 VMN
DON 15 VDD
CHI 14 VC1
VINI 13 VC2
IP3255
CDT 12 VC3
CCT 11 VC4
TEMP 10 CTL
VSS 9 SEL
Figurel. PIN Configuration
Tablel. 16-Lead Pin Functions
PIN No. Name Description
1 CON FET gate connectienspin for charge control (open drain output)
2 DON FET gate connection pin for discharge control FET (CMQOS output)
3 CHI Rin for charger detection
4 VINI Rin for voltage detection between VSS and VINI (Pin for overcurrent
detection)
5 CDi}, Capacitor connection pin for delay for over-discharge detection,
delay for overcurrent detection 1
CCT Capacitor connection pin for delay for overcharge current
TEMP Temperature protection detection input (NTC thermistor bias current
source)
8 VSS Input pin for negative power supply, Connection pin for battery 4’s
negative voltage
9 SEL Pin for switching 3-series or 4-series cell
VSS level: 3-series cell, VDD level : 4-series cell
10 CTL Control of charge FET and discharge FET
11 VC4 Connection pin for battery 3’s negative voltage, Connection pin for
battery 4’s positive voltage
12 VC3 Connection pin for battery 2’s negative voltage, Connection pin for
battery 3’s positive voltage
13 VC2 Connection pin for battery 1’s negative voltage, Connection pin for
battery 2’s positive voltage
14 VC1 Connection pin for battery 1°s positive voltage
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15 VDD Input pin for positive power supply, Connection pin for battery 1’s
positive voltage
16 VMN Pin for voltage detection between VSS and VMN (Pin for SC
detection)
Table2. Product Name List 1(1/2)
Product OVP OVP release UVP uvP ODC1 oDC2 occC
release
IP3255AAA 4.350V 4.150vV 2.00V 2.70V 0.30v 0.35v -
IP3255AAE 4.350V 4.150vV 2.00v 2.70V 0.20v 0.35v -
IP3255AAF 4.350V 4.150vV 2.40V 3.00v 020V 0.35v 0.20V
IP3255AAG 4.250V 4.100vV 2.30V 2.70V 0.13v 0.35v -
IP3255AAH 4.350V 4.150vV 2.40V 2.0V 0.10v 0.35v -
IP3255AAl 4.350V 4.150V 2.40M 3.00v 0.30v 0.35v -
IP3255AAK 4.350V 47150V 270V 3.00v 0.20v 0.35vV -
IP3255AAL 4.300V 4.150V 2.40V 3.00v 0.20v 0.35vV 0.20v
IP3255AAM 4.200V. 4,100V, 2.50V 2.70vV 0.30v 0.35vV -
IP3255AAN 4.250V 4450V 2.50V 3.00v 0.10v 0.35vV -
IP3255AAQ 3.900V 3.800V 2.30V 2.70vV 0.20v 0.35vV -
IP3255AAV 4.250V 4.150V 2.70V 3.00v 0.20v 0.35vV 0.20v
IP3255AAZ 3.650V 3.400V 2.50V 2.80V 0.20v 0.35vV 0.10v
IP3255ABA 3.900V 3.800V 2.00vV 2.50V 0.15v 0.35vV -
IP3255ABC 4175V 3.975V 2.70V 3.00v 0.10v 0.35vV -
IP3255ABD 4.450V 4.250V 2.70V 3.00v 0.20v 0.35vV 0.20v
IP3255ABE 4.250V 4.10V 3.00v 3.10v 0.20v 0.35vV -
IP3255ABF 4.400V 4.200V 2.80V 3.00v 0.17v 0.50V 0.10Vv
V3.33 www.injoinic.com 3/25 Copyright © 2018, Injoinic Corp.




INJOINIC TECHNOLOGY

(I REETTE

IP3255

IP3255ACA 4.200V 4.100V 2.80V 3.00v 0.20V 0.35V 0.20Vv
IP3255ACB 4.350V 4.150V 2.00v 2.70V 0.30V 0.35V 0.30V
IP3255ACC 4.15V 3.95v 2.75V 3.05V 0.10Vv 0.35V -

IP3255ACD 4.450V 4.250V 2.70V 3.00v 0.20V 0.35V 0.20Vv
IP3255ACE 4.350V 4.150V 2.00v 2.70V 0.20V 0.35V 0.20Vv
IP3255ACF 4.350V 4.150V 2.40V 3.00v 0.20V 0.35V 0.20v
IP3255ACG 4.275V 4.100V 2.30V 2.70V 0.13Vv 0.35V 0.13Vv
IP3255ACH 4.350V 4.150V 2.40V 2.70V 0.10v 0:35V 0.10v
IP3255ACI 4.350V 4.150V 2.40V 3.00V/ 0.30V 0.35V 0.30Vv
IP3255ACJ 3.900V 3.800V 2.00vV 2.50V 0.15Vv 0.35V 0.15V
IP3255ACK 4.350V 4.150V 2.70V. 3.00v 0.20v 0.35v 0.20Vv
IP3255ACL 4.300V 4.150V 2.40V. 3.00v 0.20v 0.35v 0.20Vv
IP3255ACM 4.200V 4.100V 2:50V 2.70V 0.30v 0.35V 0.30v
IP3255ACN 4.250V 4.150V 2.50V 3.00v 0.10v 0.35v 0.10v
IP3255ACP 3.950V 3:800V 2.90vV 3.00v 0.05Vv 0.35V 0.05V
IP3255ACQ 3.900V/ 3.800V. 2.30V 2.70V 0.30V 0.35V 0.30Vv
IP3255ACV 4250V 4.150V 2.70V 3.00v 0.20v 0.35v 0.20V
IP3255ACW 4.250V. 4.150V 2.80V 3.00v 0.15v 0.35v 0.15Vv
IP3255ACX 3:650V 3.500V 2.70V 2.90v 0.20Vv 0.35v 0.30V
IP3255ADA 4,450V 4.250V 2.70V 3.00v 0.10v 0.35v 0.10Vv
IP3255BAA 4.350V 4.150V 2.00Vv 2.70V 0.30v 0.35V -

IP3255BAE 4.350V 4.150V 2.00Vv 2.70V 0.20v 0.35v -

IP3255BAF 4.350V 4.150V 2.40V 3.00v 0.20V 0.35V -

IP3255BAG 4.275V 4.100V 2.30V 2.70V 0.13Vv 0.35V -

IP3255BAH 4.350V 4.150V 2.40V 2.70V 0.10Vv 0.35V -

IP3255BAlI 4.350V 4.150V 2.40V 3.00v 0.30V 0.35V -
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IP3255BAK 4.350V 4.150V 2.70V 3.00v 0.20V 0.35V 0.20Vv
IP3255BAL 4.300V 4.150V 2.40V 3.00v 0.20V 0.35V -
IP3255BAM 4.200V 4.100V 2.50V 2.70V 0.30V 0.35V -
IP3255BAN 4.250V 4.150V 2.50V 3.00v 0.10Vv 0.35V -
IP3255BAQ 3.900V 3.800V 2.30V 2.70V 0.30V 0.35V -
IP3255BAR 4.275V 4.100V 2.80V 3.00v 0.12v 0.35V 0.05
IP3255BAV 4.250V 4.150V 2.70V 3.00v 0.20V 0.35V -
IP3255BCD 4.450V 4.250V 2.70V 3.00v 0.20V 0:35V 0.20Vv
IP3255BCR 4.250V 4.150V 2.50V 3.00V/ 0.05V 0.35V 0.03Vv
IP3255BCS 3.750V 3.650V 2.30V 2.70V 0.05Vv 0.35V 0.03Vv
IP3255BCV 4.250V 4.150V 2.70V. 3.00v 0.20v 0.35v 0.2v
IP3255BCX 3.650V 3.50040.05V 2.70V 2.90v 0.20Vv 0.35V 0.03v
IP3255BCN 4.250V 4.150V 2:50V 3.00Vv 0.10v 0.35v 0.10Vv
IP3255BCK 4.300V 4.150V 2.70V 3.00v 0.05Vv 0.35V 0.2
IP3255BAW 4.250V 4150V 2.70V 3.00v 0.20Vv 0.35V -
IP3255BCW 4.250V/ 4.150V. 2.70V 3.00v 0.20v 0.35v 0.2v
IP3255BBF 350V 3.600V 2.30V 2.70V 0.10v 0.35V 0.05V
IP3255ACU 4.220V. 4.100vV 2.70V 3.00v 0.22v 0.45Vv 0.08Vv
IP3255BBA 3:900V 3.800vV 2.50V 2.70V 0.15v 0.35v 0.15Vv
IP3255BBL 4,300V 4.150V 2.40V 3.00v 0.20v 0.35v -
IP3255BCA 4.250V 4.150V 2.50V 3.00v 0.10v 0.35v 0.10Vv
IP3255BBC 3.750V 3.600V 2.30V 2.70V 0.10v 0.35v 0.05V
IP3255BAC 4.250V 4.150V 2.70V 3.00v 0.20V 0.35V 0.1v
IP3255BBD 3.750V 3.600V 2.30V 2.70V 0.10Vv 0.35V 0.10v
IP3255BDA 4.450V 4.250V 2.70V 3.00v 0.10Vv 0.35V 0.10v
IP3255BCM 3.750V 3.650V 2.50V 2.70V 0.10Vv 0.35V 0.05V
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IP3255SAA 4.300V 4.150V 1.80v 2.00Vv N N -
IP3255SAC 3.850V 3.650V 1.80v 2.00Vv N N -
IP3255SAD 4.450V 4.250V 2.50V 3.00Vv 0.20v 0.35v 0.20Vv

Table3. Product Name List 2(2/2)
Low-temperature | High-temperature | Low-temperature | High-temperature
Broduct protection protection protection protection Balaheing 0V-battery
threshold during | threshold during | threshold during | threshold during charge
charging charging discharging discharging
IP3255AAA -8C 55C -15C 66°C N N
IP3255AAE -8C 55C -15C 66C N N
IP3255AAF -8°C 55°C =15°C 66°C N N
IP3255AAG -8°C 55°C -15%€ 66°C N N
IP3255AAH -8°C 55°C -15°¢ 66°C N N
IP3255AAl -8°C 55°C -15°C 66°C N N
IP3255AAK -8°C 55°C -15°C 66°C N N
IP3255AAL -8°C 552C -15°C 66°C N N
IP3255AAM -8°C 55°C -15°C 66°C N N
IP3255AAN -8°C 55°C -15°C 66°C N N
IP3255AAQ -8°C 55°C -15°C 66°C N N
IP3255AAV -8°C 55°C -15°C 66°C N N
IP3255AAZ -8°C 55°C -15°C 66°C N N
IP3255ABA -8°C 55°C -15°C 66°C N N
IP3255ABC -8°C 55°C -15°C 66°C N N
IP3255ABD -8°C 55°C -15°C 66°C N N
IP3255ABE -8°C 55°C -15°C 66°C N N
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IP3255ABF -8°C 55°C -15°C 66°C N N
IP3255ACA -8C 55°C -15°C 66°C N N
IP3255ACB -8C 55°C -15°C 66°C N N
IP3255ACC -8°C 55°C -15°C 66°C N N
IP3255ACD -8°C 55°C -15°C 66°C N N
IP3255ACE -8°C 55°C -15°C 66°C N N
IP3255ACF -8°C 55°C -15°C 66°C N N
IP3255ACG -8°C 55°C -15°C 66°C N N
IP3255ACH -8°C 55°C -15°C 66°C N N
IP3255ACI -8°C 55°C -15°C 66°C N N
IP3255ACJ -8°C 55°C -15°€ 66°C N N
IP3255ACK -8°C 55°C -15°C 66°C N N
IP3255ACL -8°C 55°C -15°C 66°C N N
IP3255ACM -8°C 55°C -15°C 66°C N N
IP3255ACN -8°C 55°C -15°C 66°C N N
IP3255ACP -8°€ 55¢C -15°C 66°C N N
IP3255ACQ -8°C 55°C -15°C 66°C N N
IP3255ACV -8°C 55°C -15°C 66°C N N
IP3255ACWY -8°C 55°C -15°C 66°C N N
IP3255ACX -8°C 55°C -15°C 66°C N N
IP3255ADA -8°C 55°C -15°C 66°C N N
IP3255BAA -8°C 55°C -15°C 66°C Y N
IP3255BAE -8°C 55°C -15°C 66°C Y N
IP3255BAF -8°C 55°C -15°C 66°C 4.25V N
IP3255BAG -8°C 55°C -15°C 66°C 4.15v N
IP3255BAH -8°C 55°C -15°C 66°C 4.25V N
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IP3255BAlI -8°C 55°C -15°C 66°C Y N
IP3255BAK -8°C 55°C -15°C 66°C 4.250V N
IP3255BAL -8°C 55°C -15°C 66°C 4.200V N
IP3255BAM -8°C 55°C -15°C 66°C 4.150V N
IP3255BAN -8°C 55°C -15°C 66°C 4.150V N
IP3255BAQ -8°C 55°C -15°C 66°C 3.85V, N
IP3255BAR 0C 50C -19C 59C 415V N
IP3255BAV -8°C 55°C -15°C 66°C 4.150V N
IP3255BCD -8°C 55°C -15°C 66°C 4.350V N
IP3255BCR -8°C 55°C -15°C 66°C 4.150V N
IP3255BCS -8°C 55°C -15°€ 66°C 3.50V N
IP3255BCV -8°C 55°C -15°C 66°C 4150V N
IP3255BCX -8°C 55°C -15°C 66°C 3.55V N
IP3255BCN -8°C 55°C -15°C 66°C 4150V N
IP3255BCK -8°C 55°C -15°C 66°C 4.05V N
IP3255BAW -8°C 55¢C -15°C 66°C 4.150V N
IP3255BCW -8°C 55°C -15°C 66°C 4.150V N
IP3255BBF -8°C 55°C -15°C 66°C 3.650V N
IP3255ACU -8°C 55°C -15°C 66°C N N
IP3255BBA -8°C 55°C -15°C 66°C 3.800V N
IP3255BBL -8°C 55°C -15°C 66°C 4.200V N
IP3255BCA -8°C 55°C -15°C 66°C 4.150V N
IP3255BBC -8°C 55°C -15°C 66°C 3.650V N
IP3255BAC -8°C 55°C -15°C 66°C 4.150V N
IP3255BBD -8°C 55°C -15°C 66°C 3.650V N
IP3255BDA -8°C 55°C -15°C 66°C 4.35V N
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IP3255BCM -8°C 55°C -15°C 66°C 3.650V N
IP3255SAA N N N N N N
IP3255SAC - N N N N N
IP3255SAD -8°C 55°C -15°C 66°C N N

Note: 1.For products with other parameters, please contact our company’s business department

2. The short circuit detection voltage is 1.2V.

5. Absolute Maximum Ratings

Parameter Symbol Valtie Unit
VDD Vop Vss - 0.3 ~Vgs + 26 Vv
VCL1. VC2. VC3aVC4,
CTL. SEL. DON. CON, Vss-0.3~Vpp +0.3 \
INPUT VOLTAGE VMN. GHI
VINI.CCTsCDT. TEMP Vss- 0.3~ Vg + 12 \
Max operating temperature Topr -40 ~ +80 °C
Storage temperature Tstg -40 ~ +125 °C
Thermal resistance
L . 0;a 50 °C/W
junction-ambient
Electrostatic Discharge ((HBMY), ESD 2 kV

*Stresses beyond thase listed,under Absolute Maximum Ratings can cause permanent damage to the device. These
are stress ratings only,“which“de_not imply functional operation of the device at these or any other conditions
beyond those ,indicated “under Recommended Operating Conditions. Exposure to absolute-maximum-rated
conditions for extended periods can affect device reliability.
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6. Electrical Characteristics

Typical Values stated where TA=25<C

parameter Symbol Test condition Min Typ Max Unit
Voltage
OVP Veu - Vcu-0.025 Vcu Vcut+0.025 Vv
OVP Release Ve - V. -0.05 Ve Ver=0.05 Vv
UVvP VpL - Vp-0.08 VpL Vp, +0.08 \Y/
UVP Release Vbr - Vpr-0.1 Vbh Vpr+071 Vv
ODC1 Viovi - Viov1-0.025 Viova Viov1+0.025 Vv
OoDC2 Viov2 - Viovz-0.05 Viovz Viov2+0.05 Vv
SC Viova - 0.9 1.2 15 \
OoCC Vciov - Vciov-0.025 Vciov Veciov +0.025 Vv
Balancing Threshold Vceon - Vceon-0.025 | Vegore | Vegont+0.025 \Y/
Delay Time
Delay for OVP tcu C€CT O0.1uF 0.5 1.0 15 S
Delay for UVP toL CDI N\ 0.1uF 50 100 150 ms
Delay for ODC1 tiovi CDT 0.1uF 5 10 15 ms
Delay for ODC2 tiov? FET 2.2nF 0.5 1.0 15 ms
Delay for SC tiovs FET 2.2nF 100 200 300 83
Delay for OCC tciov FET 2.2nF 5 10 15 ms
Power Consumption
Current” Consumptiona, in | V1=V2=V3=V4=3. 15 20 o5 LA
NORMAL mode OFE 5
Current Consumption in | V1=V2=V3=V4=1. 25 35 5 0 LA
power down mode PON 5 ' ' '
Others
VMN to VSS Pull-down
. Rvms - 0.5 1 15 MQ
Resistor
VMN to VDD Pull-up
. Rvmp - 450 900 1800 kQ
Resistor
TEMP Current ltemp - 16.5 18 195 uA
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DON Vbon2 - 10 115 13 \V
Drain-Source On-state
Resistance of Balancing Ron - 5 10 15 mQ
MOS
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7. Functional Block Diagram

CON g%

Driver Tempergture
Detection ] TEMP

Charger
Detection

BAT
Voltage . \/C1
poN R Detection . oY)
VC3

VC4

Detection

Ja||0uo0)d

N/
VMN Xl CDT

VMN X Voltage
T Detection CCT

ocC 3 CTL
Detection

VINI BB I

Figure2. 1R3255 Functional Block Diagram
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8. Function Description

8.1. OVP

Once VBATN > V¢y and t> tcy, the overcharge protection is triggered. The logic circuit in IP3255 will shut
down the charge FET to prevent charging.
OVP will release when
(1) All VBATn<Vc_
(2) All VBATn<Vcy , and VMN >1/40%vDD

8.2. Over-discharge Protection

Once VBATN < Vp, and t < tp, the over-discharge protectiontis triggered. The logic circuit in IP3255 will
shut down the discharge FET to prevent discharging.
UVP will release when
(1) All VBATn>Vpg ,and 0V <VMNKL5V
(2) All VBATn>Vp_ , and VMNsg0V

8.3. Discharge Over-Current protection

When a battery is in normal @peration,~once the current going through the FETS is greater than I,oy and t>
tiov, the logic circuit in”1P3255 will'shut,down the discharge FET. And then IP3255 goes into ODC status. In
this status, the VMN is connected to \VVSS with a internal resistor Rys.

If the load 4S)disconnected or the adapter is connected, the VMN < Vgvsand IP3255 goes to normal
operation.

8.4. Charge.Over-Current/protection

When a battery is in normal operation, once the current going through the FETS is greater than I¢,ov and t>
tciov, thelegic circuit in 1P3255 will shut down the charge FET. And then IP3255 goes into OCC status.
IP3255 returns to normal operation only when charger is disconnected.

8.5. Temperature protection

The NTC thermistor is connected to the TEMP PIN, the TEMP voltage is changing as the temperature is
changing. Battery discharging or charging is allowed when the TEMP voltage is between the high-temperature
protection threshold voltage and the low-temperature protection threshold voltage. The logic circuit in IP3255
will shut down the discharge FET or charge FET to prevent discharging or charging if the TEMP voltage is
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outside of the range.

The detection voltage, temperature protection threshold and NTC thermistor’s value is as shown in Table3.

Temperature protection range can be changed when NTC thermistor is connected with series resistance or

parallel resistance.

Table4. Detection voltage, temperature protection threshold and NTC thermistor’s value

. 130AT(B=3435)NTC 130AT(B=3435)NTC
detection voltage .
temperature(<C) thermistor’ value(kQ)
high-temperature 65mvV 55 361
protection threshold
during charging
low-temperature 0.7V -8 39.5
protection threshold
during charging
high-temperature 45mV 66 2.5
protection threshold
during discharging
low-temperature 0.99v -15 55
protection threshold
during discharging

When the IP3255 is in temperature protection status, battery discharging or charging is allowed again if
the TEMP voltage exceeds the témperature protection release voltage.
The temperature protectionirelease voltage:
High-temperature state: %, high-temperature protection threshold voltage+9 mV
Low-temperature state:  Jow-temperature protection threshold voltage-110 mV

Note: When the TEMP PINris-floating, temperature protection will not occur.

8.6. Delay time setting

tcu(s) = 10 x Ccer(UF)
tDL(S) =1x CCDT(UF)
tiova(s) = 0.1 x Ccepr(uF)

8.7.CTL & SEL

CTL is the control pin of DON&CON.
SEL is used for select number of battery.

V3.33 14125 Copyright © 2018, Injoinic Corp.
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Table5. CTL setting

CTL CON DON
High High-Z GND
Open High-Z GND
Low Normal Normal
Table6. SEL setting

SEL number of battery.

High 4

Open NA

Low 3

8.8. Cell Balancing

Cell balancing is performed by comparing the’cell valtages with respect to cell balancing threshold voltages,
evaluating the results of the comparison, and controlling“the”cell balancing FET, which over a period of time
will allow for closer cell voltages, thereby.extending, battery pack life.
Vceon IS the balancing threshold./Thesbalancing FET will be turned on if any cell voltage exceeds Vcgon. Cell
balancing of all the odd numberéd cells can happen at the same time, and balancing of all the even numbered cells
can also happen at the same time, but odd and.even cells are not balanced at the same time.

When using the integrated M@SFETSs for cell balancing, the cell monitor filter resistance Ry, controls the amount
of cell balancing current the device can supply to the cells. The cell balancing currents of Internal cell balancing

is: Icpn = 0.4174Vgarn/Rvcn + Rven+1)-

External MOSFETSs have to be Used if higher cell balancing currents are required. In the case of external balancing,
the balancingscurrent is ‘centrolled by the resistor Rcg, in series with the external MOSFET. The cell balancing
currents\ofexternal cell balancing is: Icg, = 0.417 * Vgarn/ Regn-
the cell balancing will be turned off when:
(1) "All the cellvoltage are higher or lower than the balancing threshold voltages(Vcgon)-
(2) Anyiabnormal situation occurs, such as open circuit, UVP, OC, OT and so on.
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Figure3. Cell Balancing

[ e———100Mms———>{« 20ms»e——100ms——>«20ms-»

| |
: Odd numbered ‘eells IBalancinq Even numbered cells Balancinq
| |

|

|

Normal State balaneing cycle })ff balancing cycle {)ff |

| | |
Turn on balancing | | |

Figure4Cell Balancing Algorithm

NOTE: The overcharge detectiondelay timewill increase 120ms at most, once there has cell in cell balancing.
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9. Timing Charts

9.1. OVP & UVP detection and release

A

Veu

Cell Voltage

VDON

DON

VDD

CON

VMN

Adapter connected

Load connécted

State™

*1 @©: Normal

@: OVP
®: UVP

Copyright © 2018, Injoinic Corp.
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9.2. OC and Short Circuit Detection

State™

\ y A
Lo Lo [ [ o1 [ [ [
o [ _ [ o1 _ [ _
Lo I -t —-——t+—-t-—-—-—- === ——+-
o [ = _ _ o _ [
Il I 2N I I o I I
[ [ I I I I I I
| I P———t——T -7 ] ——- === —-————- +—+—4- e B
__ﬁ [ _ [ o1 _ _
L s ___L____ (R S I DA A S S A | I T
Lo [ _ _ T— T [ _
Lo Lo _ _ L1 _ [ _
o [ - - —_— STV [ N P
Lo I = [ o1 _ _
o Lo 2N [ Lo _ [
L I I _ o1 _ _
Lo A= £ - ——F—-———- - - — -+~
R 1] __HI]H | i
(. B R D L A e r——T |~~~ -~ = [ —l———F — 1
Lo [ [ [ o1 _ [ _
I I . _— l RN IS N R S IS PN ER
[ [ [ F T _ A
Lo Lo SN [ o1 [ [
(I [ T _ Lo _ _
Lo S T I __ 2 N [ R N N N O DR N
o Lo [ [ N _
Lo I _ [ Lo _ v
Lo -+4------—-t--——-—-—)-——F1 = F-——t-—-—-—- 4-4—+—4-—-F-
Lo [ [ _ o1 [ _
Lo Lol o _/ I (S NN N S H IO P
Lo I [ F T _ A
(I (I me _ o1 _ _
Lo I T _ o1 [ [
Lo I _ o1 [ _
[ R - IR 48 1l a7 B
Lo Lo _ _ o]l _ _ &
Lo I _ [ Lo _ | =
[ --t--t-----tr--------1--- |- —-———- -1 - +—-+4 LIII:II.TI
Lo [ _ _ o1 _ [ _
Lo Lo [ [ I, | [ _ [
< L1 | | < < < | | - ] (Y| | | |
o S o S Z o a 2 a NS >
o 0O a 0D 3 a a ) a 338¢%8
>> > > > > > > Z >3 5
(&)
8 2
i . 2 :
5 g o) S z S 5
> A (@] > > M w
= g 2
(@) a <

*1  @©: Normal

@: ODC
®: OCC
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10. Typical Application

1. 3-serial cell.

Pack+O
CON VMN
Rvss
2 Ruun DON VDD A =
Rvcy
CHi VC1 .
Rvca T
VINI VG2 A
IP3255 Rveq T
CDT VC3 'A% J_
Cves T8 Cvcz __:
CCT YC4 T
==Cvss L Cver
TEMP ciL L AM—
RCTL
RCON2§ VSS SEL
gZJ:P RseL
; _ I3t J1I A 1
Pack-O | 1 RSENN»SE
2. 4-serial cell.
Pack+ ()
CON VMN
Rvss
§ Rvuil DON VDD AN
Rvc1
CHI VC1 .
Rvini Rvca T
VINI VG2 A
IP3255 Rvcs Bu
1 Ceor Cves=F ==Cvcz Rves ——T
—Xcer vea X
CVC1
| Ceer =—=Cvss €L =
TEMP CTL X VWv L Cvecs
Rer
F
~ VSS SEL SEL
_'
(@]
Pack- O AA—
Rsense
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3. 4-serial cell with separating charging and discharging port.

Pack+O
CON VMN
Rvss
DON VDD WIS
CHI i I
el ol B Res | e
oL 2T Rye | T
£3 VINI I_,_IVcz : ;
s < VC2 ! !
O 1
R
IP3255 3T Ree, | WA |
Rves | 1
coT vCs3 '—j‘m . '
SO== : H RCB3 E:_A
8 Rvea J L‘W\"]: '
CCT VC4 v 1
Cyss L0 \ ViR
S 4 | Ress | =7
| b
TEMP CTL S Balanciiig curramt
1l S| Ren can increase with
coNzg RDON$ vss SEL extefnal MOS
{ SEl
o
Q
o
gL p—
O Y L A !
2 Rsense
2
D-
NOTE:

1.1.1. The external MOSFETs’ Vg <1.6V.
1.1.2. When device is in normal operating status, Vg=VDD*Rconl/(Rcon1+Rcon2)(Vg is the gate voltage of charge MOS).
I=VDD/(Rcon1+Rcon2)(l is the current4in the path):
1.1.3. IC can t go into the ODC status if device separates charging and discharging port.
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Table7. BOM
Position Min Typ Max Unit
Rvci~ Rvezs Rvess v .
0 0.1(10mA balancing 1 kQ
Rvca
current)
Roon 1 51 100 kQ
Rcont 0.1 2 3 MQ
Rconz 0.1 1 1 MQ
Reni 1 1 MQ
Rymn 1 5.1 10 kQ
RerL 1 1 100 kQ
RseL 1 1 100 kQ
Ruini 1 1 100 kQ
Rsense 0 — — mQ
Ryss 10 51 100 Q
CVCl\ CVC2\ 01/ .
0 1(10mA balancing 2.2 MF
Cvcs- Cves
current)
Ccer 0.01 0.1 — MF
Cepr 0.07 0.2 — pF
Cvss 1 2.2 10 pF
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11. PACKAGE

TSSOP-16 as follows:
unit: mm

\
3
1:1:& \ J ‘
b —F

WITH PLATING
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&

St MILLIMETER

MIN | NOM | MAX
A e | o= | 320
Al 0.05 U 0.15
A2 0.90 | 1.00 | 1.05
A3 0.39 | 0.44 | 0.49
b 020 | _ | 029
bl 0.19 | 022 | 0.25
¢ 0.13 | _ | 0.8
cl 0.12 | 0.13 | 0.14
D 4.86 | 496 | 5.06
6.20 | 6.40 | 6.60
El 430 | 440 | 4.50

¢ 0.65BSC
L 0.45 | 0.60 | 0.75

Ll 1.00BSC

— g

/\s\/
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12. Silk Information

0,005,558

(LB)D[B)(6)

(7)(8)(9)(10)(11)(12)(13)(14)

O
HHHHHH

(1)~(6)

IC series Name

(7)~(14) Lot Number
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IMPORTANT NOTICE

INJOINIC TECHNOLOGY and its subsidiaries reserve the right to make corrections, enhancements,
improvements and other changes to its semiconductor products and services. Buyers should obtain the latest
relevant information before placing orders and should verify that such information is current and complete. All
semiconductor products (also referred to herein as “components”) are sold subject to INJOINIC TECHNOLOGY's
terms and conditions of sale supplied at the time of order acknowledgment.

INJOINIC TECHNOLOGY assumes no liability for applications assistance or the design of Buyers' products.
Buyers are responsible for their products and applications using INJOINIC TECHNOLOGY"s, components. To
minimize the risks associated with Buyers' products and applications, Buyers should provide adequate design and
operating safeguards.

Buyer acknowledges and agrees that it is solely responsible for_ecempliance with all legal, regulatory and
safety-related requirements concerning its products, and any use of INJOINIC TEEHNOLOGY's components in its
applications, notwithstanding any applications-related information or Support that may be provided by INJOINIC
TECHNOLOGY. Buyer represents and agrees that it has all the necessary expertise to create and implement
safeguards which anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the
likelihood of failures that might cause harm and take/appropriate remedial actions. Buyer will fully indemnify
INJOINIC TECHNOLOGY and its representatives against any damages arising out of the use of any INJOINIC
TECHNOLOGY's components in safety-criticalapplications:

Reproduction of significant portiens of INJOINIC TECHNOLOGY's information in INJOINIC
TECHNOLOGY's data books or dataqsheets is_permissible only if reproduction is without alteration and is
accompanied by all associated warrdnties, conditions, limitations, and notices. INJOINIC TECHNOLOGY is not
responsible or liable for such altered, documentation. Information of third parties may be subject to additional
restrictions.

INJOINIC TECHNOLOGY "will update this document from time to time. The actual parameters of the
product may vary due to different models or other items. This document voids all express and any implied
warranties.

Resale of INJOINIC TECHNOLOGY's components or services with statements different from or beyond the
parameters‘stated by\INJOINIC TECHNOLOGY for that component or service voids all express and any implied
warranties for ‘the associated INJOINIC TECHNOLOGY's component or service and is an unfair and deceptive
business practice. INJOINIC TECHNOLOGY is not responsible or liable for any such statements.
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