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Single-Cell Li-lon and Li-Polymer Battery Protector with

Temperature Protection Function

1 Features

o Voltage Detection:
< Overcharge protection voltage (Vov): 3.400V~4.800V(Step:5mV), accuracy: £15mV.
< Overcharge release voltage (Vovr): 3.100V~4.800V°€! accuracy: +30mV
< Overdischarge protection voltage (Vuv): 2.000V~3.200V(Step:10mV),accuragy: +30mV
< Overdischarge release voltage (Vuvr): 2.200V~3.400V"°€2 accuracy: +50mV.

e Current Detection:
<+ Discharge overcurrent 1 protection voltage (Vpboc1):  3mV~100mV(Stepi0.5mV),accuracy: +1mV
<+ Discharge overcurrent 2 protection voltage (Vpbocz):  10mV~200mV(Step:dmV),accuracy: £2mV

< Discharge short-circuit protection voltage (Vsc) : 20mV~400mV(Step:2mV),accuracy: 5mV

< Charge overcurrent protection voltage (Vcoc): -60mV~=3mV(Step:0.5mV),accuracy: +1mV
¢ Internal Delay Time:

< Overcharge protection delay time (tov): 256ms/512ms/1s/2s

< Overdischarge protection delay time (tuv): 32ms/64ms/128ms/256ms

<+ Discharge overcurrent protection delay time1 (tnoc1): 8ms/16ms/32ms/64ms/128ms/256ms/1s/2s
<+ Discharge overcurrent protection delay time2y(tboca)n,8ms/16ms/32ms/64ms
<+ Discharge short-circuit protection delaydime (ts¢): 280us/560us
<+ Charge overcurrent protection delay time (icec): 8ms/16ms/32ms/64ms
e Temperature Protection:
¢ Totc:  40°C,45°C,50°C,55°%€C
¢ Tomp:  55°C,60°C,65°C,70°C,752C,80°€C
4 Turc: -5°C,0°C,5°€C,10°C
< Tump:  -20°C,-15°C,-10°C,-5°C
¢ Current ConSumption
Operation‘status: 2pA@25C
Power-down status: 50nA@25°C
e Charge'and Discharge Status Detection Function: Available, Unavailable
#CTL Pin Controls Charging and discharging FETs
¢ 0V\battery charge inhibited
e Operation Temperature: -40°C~85°C
e Package: DFN8(1515)

note1:The magnitude of the overcharge hysteresis voltage is equal to a selected value between 0.05V and 0.4V with intervals of 50mV;
(Overcharge hysteresis voltage=Overcharge protection threshold voltage - Overcharge protection release voltage)
note2:The magnitude of the over discharge hysteresis voltage is equal to a selected value between 0.1V and 0.7V with intervals of 100mV; (Over

discharge hysteresis voltage=Over discharge protection release voltage - Over discharge protection threshold voltage)
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2 Applications

o |OT device

e Wearable device
o Battery pack

e Mobile device

3 Description

IP3108 provides a solution for primary protection of single cell lithium-ion/polymer reehargeable
batteries. IP3108 integrates all the necessary detection and protection for the safe operation of polymer
rechargeable batteries. IP3108 integrates all protection detection and control functions, andyonly requires
a working current of about 2uA for normal operation. The protection functions include detection and
protection of discharge overcurrent, charging overcurrent, overchafging, and overdischarging batteries,
detection and protection of external NTC resistors for over temperature and under temperature, and CTL
pull-up to forcibly turn off CO and DO. It operates within a temperature range of -40 °C to + 85 °C, greatly
expanding the usage conditions of the chip. Adopting a small and thin"DEN8™1.5mmx1.5mm package, this
package facilitates the design of small battery application.
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Fig1 Simplified Application Circuit
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4 Reversion History

Note: The page numbers of previous versions may differ from those of the current version.

Initial version V1.0 (November 2024) page number

L I o 11 (= R (= (ST Eo T TR 1~24
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5 Pin Configuration

T 1 o [BNTC
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po 41 I [ 5 lvss

Fig2 DFN8 1.5X1.5mmPin diagram (top view)

Pin Name Description
’ CTL Pull up the control to close the charging and disch
and the internal default is to pull down. If not i

2 VM Load and charger detection pins

3 CcO Charge control FET driver

4 DO Discharge control FET driver

5 VSS Negative power supply,logic groun

6 VDD Positive power supply, t 1uF capacitor to VSS

7 Vi Current detection Pi

8 NTC Over temperature/under temperature detection thermistor connection pin,
lel to VSS

EPAD EPAD

Parameter Value Unit
VDD pin input voltage -0.3~12 Vv
-28~0.3 \Y
CO to VDD CO to VDD -28~0.3 \Y
DO to VSS -0.3~12 \Y
VI,CTL,NTC to VSS -0.3 ~VDD+0.3 \Y
Tste -55~125 °C
Bun 120 °C/W
(Human Body Model) ESD 4 kv

*Stresses beyond these listed parameter may cause permanent damage to the device.
Exposure to Absolute Maximum Rated conditions for extended periods may affect device reliability.
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7 Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Unit
Input Voltage VDD 2 - 6 \Y
(0] ti
perating Ta 40 - 85 °C
Temperature

*Device performance cannot be guaranteed when working beyond these Recommende

Conditions.
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8 Product Name Structure and Product List

IP3108 XX

Product Name Code
(from AA to ZZ)

Table 1 Model List
Product List 1(1/2)

PLZG:I: | Mol | Mol | Vol | Vol | Vooed | [Vooe gcl Qw"]

IP3108AA | 4.250V 4.100V 2.500V 3.000V 15.0mV 30mV 60mV. -15.0mV

IP3108AB | 3.650V 3.450V 2.000vV 2.500V 15.0mV 30mV/ 60mV -15.0mV

IP3108AC | 4.225V 4.025V 2.800V 3.000V 15.0mV 30mV 60mV -15.0mV

IP3108AD | 4.425V 4.275V 2.800V 3.000V 9.0mV 18mYy 36mV -9.0mV

IP3108AE | 4.250V 4.200V 2.900V 3.000V 14.0mV. 18mV 30mV -12.0mV

IP3108AF | 3.900V 3.800V 2.000vV 2.300V- 50.0mV 100mV 300mV | -50.0mV

IP3108AG | 4.250V 4.150V 2.800V 3.000V 22.0mV 36mV 54mV -22.0mV

IP3108AH | 3.650V 3.450V 2.200V 2.500vV | 100/0mV | 200mV 400mV | -60.0mV

IP3108AJ | 3.900V | 3.800V | 2.000V 4»2.300\V | 100.0mV | 200mV | 400mV | -60.0mV

IP3108AK | 3.900V | 3.800V | 2.000¥% | 2300V 1™00.0mV | 200mV | 400mV | -60.0mV

IP3108AL | 4.225V | 4.025V 2.800V 3.000\V 15.0mV 30mV 60mV -15.0mV

Product List 2(2/2)

Product \ PD Temperature protection
[tov] | [ ch] [tsc] | [tcoc] . .

Name Enable threshold combination*1

IP3108AA 1sp. | 128ms | 64ms | 8ms | 256us | 64ms Yes

IP3108AB Ts 4 128msymb4ms | 8ms | 256us | 64ms Yes

IP3108AC 1s | 128ms | 64ms | 8ms | 256us | 64ms Yes

IP3108AD 1s | 128ms | 64ms | 8ms | 256us | 64ms Yes

IP3108AE 1s, | 256ms 1s 8ms | 256us | 32ms Yes

IP3108AG 1s | 256ms 1s 8ms | 256us | 32ms Yes

IP3108AH 1s | 128ms | 64ms | 32ms | 256us | 64ms Yes

IP3108AJ 1s | 128ms | 64ms | 32ms | 256us | 64ms Yes

IP3108AK 1s | 128ms | 64ms | 32ms | 256us | 64ms Yes

(1)
(1)
(1)
(1)
(2)
IP3TQ8AF 1s| 256ms | 128ms | 8ms | 256us | 64ms No (3)
(4)
(5)
(5)
(6)
(7)

IP3108AL 1s | 128ms | 64ms | 8ms | 256us | 64ms Yes

*1: Refer to Table 2 for details on temperature thresholds.
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Table 2 Temperature Threshold Combination Table

under
Temperature
P . Totrc | TorcR | Tutc | Tutcr | Toro | Toror | Turp | Tumor temperature
protection .
[°C [°C [°C [°C [°C [°C [°C [°C protection for
threshold i
discharge
(1) 50 45 -5 0 65 60 - - No
(2) 45 40 0 5 65 60 -20 -15 Yes
(3) 55 45 -5 0 65 55 -5 0 ~ Yes
4) 50 45 0 5 65 60 -20 -15
(5) 55 50 0 5 75 70 -20 -15
(6) 55 50 0 5 80 70 -20 -15
(7) 45 40 5 10 65 60 -15 Yes
Note: If you need products other than the above specifications, ple contact ess department.
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9 Electrical Characteristics

Unless otherwise specified,VDD = 3.6V, typical value @Ta=25°C

Parameter Symbol Test Conditions Min. Typ. Max. Unit
power consumption
Quiescent
lope No load,VDD=3.6V,VM=0V - 2 4 MA
current(VDD current)
Shut-down Power down
IPDN - 0.05 0.3 MA
current(VDD current) mode,VDD=VM=1.8V
protection voltage
Ta=25°C Vov-0.015 Vo, +0.015
Overcharge
, Vov Ta=—20°C ~ +60°C Vov-0.020 Vov Vov+0.020 \Y,
protection voltage
Ta=—40°C ~ +85°C Voy40.030 Vov+0.030
Vo Ta=25°C Vowr-0.030 Vovr+0.030
VOV Ta=-20°C ~ +60°C | Vovr=0.040 Vovr Vovr+0.040
Overcharge y ORI Ta=—40°C ~ +85°C | Vovr-0.050 Vourt0.080 |
release voltage OvR y Ta=253 Vovr-0.015 Vovr+0.015
_VOV Ta=-20°C[~ +60°C | VB\r-0.020 | Vovwr | Vovr+0.020
O | Ta=-40°C =~485°C | Vour-0.030 Vov+0.030
Overdisch Tn=25°C Vuv-0.030 Vuv+0.030
verdischarge
_ d Vuv Ta=—20°C)s- +60°€ Vuv-0.040 Vuv Vuv+0.040 \Y,
protection voltage
Ta=240°C ~#85°C Vuv-0.050 Vuv+0.050
. Ta=25°C Vuvr-0.050 Vuvrt+0.050
¢VUV Tas=-20°C ~ +60°C | Vuvr-0.060 Vuvr Vuvr+0.060
Overdischarge y "B TA=-40°C ~ +85°C | Vivr-0.070 V#0070 |
release voltage 4 \ Ta=25°C Vuve-0.030 Vuvr+0.030
_V”V Ta=-20°C ~ +60°C | Vwr-0.040 | Vuvr | Vuvr+0.040
PR | Ta=-40°C~ +85°C | Viyyr-0.050 Vovr+0.050
Discharge Ta=25°C Vpoci-1.0 Vboc1+1.0
overcurrent 1 Vboe1 Ta=—-20°C ~ +60°C Vboc1-1.5 Vboc1 Vpoci1+1.5 mV
protection voltage Ta=—40°C ~ +85°C Vboc1-1.5 Vpoci+1.5
Discharge Ta=25°C Vboc2-2 Vboca+2
overcurrent2 Vboc2 Ta=—20°C ~ +60°C Vbocz-3 Vpoc Vpocz+3 mV
protection,voltage Ta=-40°C ~ +85°C Vboc2-3 Vbocz+3
Discharge
overcurrent
. Vbocr VDD=3.6V 0.77xVvDD | 0.8xVDD | 0.83xVDD \
protection release
voltage
Ta=25°C Vcoc-1 Vcoct+1
Charge overcurrent
. Vcoc Ta=—20°C ~ +60°C Vcoc-1.5 Vcoc Vcoct1.5 mV
protection voltage
Ta=—40°C ~ +85°C Vcoc-1.5 Vcoct1.5

V1.00
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Discharge
short-circuit
protection voltage

Vsc

Ta=-40°C ~ +85°C
VI voltage

Vsc-5

Vsc

Vsct+5

mV

protection delay

Overcharge
protection delay time

tov

Ta=25°C

tovx0.8

tov

tovx1.2

ms

Overdischarge
protection delay time

tuv

Ta=25°C

tuvx0.8

tuv

Discharge
overcurrent 1
protection delay time
accuracy

tboc1

Ta=25°C

tpoc1%0.8

Discharge
overcurrent 2
protection delay time
accuracy

tboc2

Ta=25°C

to .8

DOC2

tbocox1.2

ms

Discharge
short-circuit
protection delay time
accuracy

tsc

tsc

tscx1.3

us

Charge overcurrent
protection delay time
accuracy

tcoc

6]
TAOC\QCxw

tcocx0.8

tcoc

tcocx1.2

ms

CTL control

charge-discharge
inhibition delay time
accuracy

OTD,0TC,UTD,U
Delay

N

51.2

64

76.8

ms

1.5

0V charging

0V pr
charging
volta

VoINH

When charging is prohibited
for OV batteries

0.7

1.2

1.7

CTL vol

CTL pin voltage "H"

Vet

1.2

CTL pin voltage "L"

Vet

0.4

Driving voltage

DO voltage

Voo

Normal state, DO high level

VDD-0.15

VDD

CO voltage

Vco

Normal state, CO high level

VDD-0.15

VDD

Output resistance

V1.00
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DO pin resistance’H’ Roon 5 10 20 kQ
DO pin resistance’l’ RooL 1 2 4 kQ
CO pin resistance’H’ Rcon 2.5 4.5 6.5 kQ
CO pin resistance’l’ RcoL 2.5 4.5 6.5 kQ
Internal resistance
VM pull-u

. P P Rvwmp 150 300 600 kQ
resistance
VM pull-down

R 10

resistance Vs ‘Q
protection temperature
Charging-status over | T NTC: 103AT Torc-3 °C
temperature
protection Torcr NTC: 103AT Torc Torcr*3 | °C
temperature
Discharge-status Tom NTC: 103AT 0-3 oD Torp+3 oC
over temperature
protection Totor NTC: 103AT Tor OTDR Totor+3 °C
Charge-status under Ture Ture-3 Ture Turc+3 oC
temperature
protection Tutcr uTcR-3 Tutcr Tutcr+3 °C
Discharge-status Tuto N Turp-3 Tumo Turo+3 °oC
under temperature
protection Tutor NTC: Tutor-3 Tutor Tutor+3 °C

Note: The resistance of DO and CO terminals an par:
recommended to select MOSFETSs based on\ .

arge and discharge MOSFETSs are related to the switching time. It is

V1.00 www.injoinic.com
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10 Functional Description

10.1 System Diagram

T
Overcharge/
VD D uE overdischarge
detection
»
N TC Charge and discharge
high and low
temperature detection
Charge and discharge DO
status detection
Discharge overcurrent| 7§
Vl A * detection ~
+ T >
) -
Vref1 Discha(;gste st;ort—mrcwt Logic control
+ [T >——gdetection | Delay control
osC
Vref2 Charge overcurrent T
T detection
RO
Vref3
<
CTL E /
o CO

% 4{ E VSS
: 4

Fig3 Internal System Diagram

10.2 Overview

IP3108 provides a selution for primary protection of lithium-ion/polymer rechargeable batteries. This
product integrates 4@ligfthe necessary detection and protection for the safe operation of polymer
rechargeablegbatteries. IP3108 only requires a working current of about 2uA. The protection functions
inelude‘detection and protection against overcharging, overdischarging,charging overcurrent, discharging
overeurrentycharging and discharging overheating, and under temperature. It operates within a
temperature range of -40°C to +85 °C, greatly expanding the usage conditions of the chip. IP3108 controls
charging and discharging by monitoring the battery voltage between the VDD terminal and the VSS
terminal, as well as the VI/VM terminal voltage.

10.3 Overcharge Status

Vovr# Vov(overcharge release voltage differs from overcharge protection voltage):
When the battery voltage becomes higher than Vov during charging in the normal status and the

V1.00 www.injoinic.com 12/24 Copyright © 2024, Injoinic Corp.



() mmpe IP3108

condition continues for the overcharge protection delay time(tov)or longer, IP3108 turns the charge control
FET off to stop charging. This status is called the overcharge status. The overcharge status is released in
the following two cases:

(1)In the case that the VM pin voltage is lower than 0.25V(typ.), IP3108 releases the overcharge
status when the battery voltage falls below overcharge release voltage (Vovr).

(2)In the case that the VM pin voltage is equal to or higher than 0.25V(typ.), IP3108 releases the
overcharge status when the battery voltage falls below Vov.

When the discharge is started by connecting a load after the overcharge protection,the, VM pin
voltage rises by the Vi voltage of the internal parasitic diode than the VSS pin voltage, because the
discharge current flows through the parasitic diode in the charge control FET(Q2). If this?VMin voltage is
equal to or higher than 0.25 V (typ.), IP3108 releases the overcharge status when the battery‘veltage is
equal to or lower than Vov.

Vovr= Vov (overcharge release voltage is the same as overcharge detection voltage):

When the battery voltage becomes higher than Vov during charging in the, normal status and the
condition continues for tov or longer, IP3108 turns the charge control FET(Q2).off t0 stop charging. This
status is called the overcharge status. In the case that the VM pintvoltage is equal to or higher than 0.25
V(typ.). and the battery voltage falls below Vov, IP3108 releases the ‘overchafge status.

During charging, if the battery voltage in the normalgstate exceeds VOV and this state remains above
the overcharge detection delay (tov), the charging céntrol switch (Q2) will be turned off to stop charging.
This state is called an overcharge state. When the battery voltage drops below VOV, the overcharge state
can be released.

Note that for batteries discharged beyand Vov, even if'alarger load is connected, the battery voltage
cannot drop below Vov. Before the battery voltage drops to Vov, discharge overcurrent and load short
circuit detection cannot be effectivé, andithe,chiphwill not trigger discharge overcurrent and load short
circuit states by mistake. HoweVer, in“reality, the internal impedance of the battery is several tens of
milliohms. When a large load that, canteause overcurrent is connected, the battery voltage will
immediately decrease. Thereforepdischarge overcurrent and load short circuit detection can be effective.

Note: When a discharge state is detected, even if the battery voltage is still higher than VOV,
the CO terminal outputs a high level and the charging control switch (Q2) is turned on.

10.4 Overdischarge Status

When the, battery voltage falls below Vuyv during discharging in the normal status and the condition
continues for theyoverdischarge protection delay time (tuv) or longer, IP3108 turns the discharge control
FET(Q4) off to'stop'discharging. This status is called the overdischarge status. Under the overdischarge
status, The VM pin voltage is pulled up. When connecting a charger in the overdischarge status, the
battery, voltage reaches Vuyv or higher and IP3108 releases the overdischarge status if the VM pin voltage
is below 0 V(typ.).

The battery voltage reaches the overdischarge release voltage (Vuv) or higher and IP3108 releases
the overdischarge status if the VM pin voltage is not below 0 V(typ.).If the charging status detection option
is enabled, in the over discharge state, if the charging status is detected, the discharge control switch DO
tube will be forcibly turned on to prevent the discharge tube from being damaged by the charging current
passing through the discharge tube diode for a long time.

V1.00 www.injoinic.com 13/24 Copyright © 2024, Injoinic Corp.
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With power-down function:

In the over discharge state, if the voltage between the VM terminals rises above VDDx0.7 (typical
value), the sleep function will start working, and the current consumption will be reduced to 50nA during
sleep. By connecting the charger, the voltage from the VM terminal to the VSS terminal can be reduced to
VDDx0.3 (typical value) or below to release the sleep function.

* When a battery is not connected to a charger and the VM pin voltage = 0.3 x VDD(typ.), IP3108
maintains the overdischarge status even when the battery voltage reaches Vuyyr or higher.

» When a battery is connected to a charger and 0.3 x VDD(typ.) > the VM pin voltage > Qg¥(typ.), the
battery voltage reaches Vuyr or higher and IP3108 releases the overdischarge status.

* When a battery is connected to a charger and 0 V(typ.)=the VM pin voltage, the battery voltage
reaches Vuyv or higher and IP3108 releases the overdischarge status.

Note: Chips with sleep function may not discharge when connected tostheybattery for the first
time. In this case, if a charger is connected, it will switch to the normal state

Without power-down function:

In the over discharge state, even if the voltage between the VIVl terminals rises above VDDxO0.7 (typ.),
the sleep function does not work.

* When connecting the charger and the VM terminal voltage is‘greaterthan 0V (typ.), if the battery
voltage is above Vuvr, release the over discharge states

» When the charger is connected and 0V (typical value) is greater than or equal to the VM terminal
voltage, and the battery voltage is above Vuv, the over discharge state is released;

Note: When the charging status is detected, even if thé battery voltage is still below VUV, the
DO terminal outputs a high level and thé discharge control switch (Q1) is turned on.

10.5 Discharge Overcurrent Status

In the normal state of the ‘battery,“the current detection terminal VI voltage will increase with the
increase of discharge current. When, the Vh terminal voltage rises above the discharge overcurrent 1
protection voltage (Voocf)and centinuesito exceed the discharge overcurrent 1 protection delay (tboc1), it
will enter the discharge overcurrent 1 state; When the voltage at the VI terminal rises above the discharge
overcurrent 2 protectionoltage (Vpocz) and continues to exceed the discharge overcurrent 2 protection
delay (tooc2), it Will enter thexdiseharge overcurrent 2 state; After either of the above two states occurs, the
discharge control switch Q1) will be turned off to stop the discharge.

In the diseharge overcurrent state, a short circuit is caused between the internal VM terminal and the
VSSterminal through*aresistor. However, during the period when the load is connected, the VM terminal
voltage,changesito the VDD terminal voltage due to the connection of the load. If the connection with the
lead is diseonnected, the VM terminal voltage will return to the VSS terminal voltage. When the voltage at
the VM, terminal drops below Vpocr, the discharge overcurrent state can be released.

10.6 Load Short-circuit

When a battery in its normal state is connected to a load that can cause a short circuit, if the voltage
at the VI terminal rises above VSC and the state continues to remain above the load short circuit
protection delay (tsc), the discharge control switch (Q1) will be turned off to stop discharging. This state is
called a load short circuit state.

The method for relieving load short circuit state is the same as discharging overcurrent.
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10.7 Charge Overcurrent Status

In the normal state of the battery, due to the charging current being above the set value, the voltage
at the current detection terminal VI will drop below Vcoc. If this state continues to remain above the
charging overcurrent protection delay (tcoc), the charging control switch (Q2) will be turned off to stop
charging. This state is called charging overcurrent state. When the VM terminal voltage rises above 0.25V
(typical value) by disconnecting from the charger or adding an external load, the charging overcurrent
state can be released. When the charging overcurrent state is released, the charging tubeawill,conduct
and the VM will be pulled to VSS without triggering the discharge overcurrent state. In theqover discharge
state, the charging overcurrent detection does not work.

10.8 OV Battery Charge Inhibited

When the battery voltage is below the OV battery charging prohibition \battery\voltage threshold
(Voinn), the gate of the charging control switch (Q2) is fixed at theP-terminaliwoltage and charging is
prohibited. When the battery voltage is above Vonn, charging can pe carried out:

10.9 CTL Control Logic

When the voltage at the CTL terminal of the contr@l'logic is above the CTL terminal voltage "H" (VcTLH)
and this state continues to remain above the charge discharge prohibition delay (tctL), the charging
control switch (Q2) and the discharging control \switch (Q1) will be closed to stop charging and
discharging. This state is called a charge_ discharge “prohibition state. On the contrary, when the CTL
terminal voltage is below "L" (VcrLL), open the charging control switch (Q2) and the discharging control
switch (Q1) to charge and discharge. If CTL is‘floating,’the internal default will be pulled down, and the
charging and discharging status will be,determined by the protection status.

10.10 Charging and Diseharging Status Detection

IP3108 integrated €harging and diseharging state comparator, when the VI voltage is detected to be
lower than the typical value of -7mVlit is in charging state, and the typical value for exiting charging state
is -4mV; When the)VI voltage is higher than the typical value of 8mV, it is in a discharge state, and the
typical value for exiting, the“discharge state is 5mV; The charging state detection is turned on when the
discharged{protection oeceurs, and the discharging state detection is turned on when the charging
protection oceurs. It is used to quickly turn on the detection tube after the charging and discharging state
changesyte,protect,the charging and discharging MOSFET.

After charging” over temperature, under temperature, and overcharge protection, the charging
MQSFETWill be turned off. If the discharge temperature range is met at this time, when discharging, if the
discharge state detection VI voltage is higher than the discharge state threshold 8mV, the charging tube
will quickly turn on after a delay of 0.5ms to protect the charging MOSFET.

After the discharge undervoltage protection, if the charging state detects that the VI voltage is lower
than the charging state threshold of -7mV, the discharge tube will be quickly turned on after a delay of
0.5ms to protect the discharge MOSFET.

10.11 Temperature Protection

Charging over temperature state
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During the charging process, if the temperature is detected to be higher than the charging over
temperature protection temperature Totc and this state is maintained for a certain delay tntc_auct, it will
enter the charging over temperature state and turn off the charging switch (Q2).

If one of the following conditions is met, exit the charging over temperature state and turn on the
charging switch (Q2):

1. If the temperature is detected to be lower than the charging over temperature release temperature
TOTCR and the typical value is maintained for 3 seconds with a delay;

2. Exit charging, start discharging, and the discharge state detection determines it as_agdischarge
state.

Under temperature charging state

During the charging process, if the temperature is detected to be lower“than the charging
under-temperature protection temperature Turc and this state is maintained fog@™€ertain delay tnve auLT,
the charging under-temperature state will be entered and the charging switch (Q2) will\be turned off.

If one of the following conditions is met, exit the under-temperature‘charging state and turn on the
charging switch (Q2):

1. If the temperature is detected to be higher than the'charging under-temperature release
temperature TUTCR and the typical value is maintained for 3 secondsiwith_afdelay;

2. Exit charging, start discharging, and the dischafge’state detection determines it as a discharge
state.

Discharge over temperature state

During the discharge process, if the temperature is deteeted to be higher than the discharge over
temperature protection temperature Totp @nd this state is maintained for a certain delay tntc FauLt, the
discharge over temperature state will be entered,andthe discharge switch (Q1) will be turned off.

If the following conditions are"metexit,thendischarge over temperature state and turn on the
discharge switch (Q1):

If the temperature is detected toybe lower than the discharge over temperature release temperature
ToTor and the typical valge'is maintained,for a delay of 3 seconds.

Under temperature discharge state

During the discharge process, if the temperature is detected to be lower than the discharge
under-temperature“protection, temperature Tutp and this state is maintained for a certain delay tntc_autT,
the discharge under-temperature state will be entered and the discharge switch (Q1) will be turned off.

If the fallowing conditions are met, exit the discharge under-temperature state and turn on the
discharge switchy(Q1):Ifthe temperature is detected to be higher than the discharge under-temperature
release temperature TuTtpr and the typical value is maintained for a delay of 3 seconds.

Table 3 Temperature Threshold Options Table

Selection ofidischarge over temperature threshold 80°C | 75°C | 70°C | 65°C | 60°C | 55°C
Selectiomof discharge over temperature release threshold | 75°C | 70°C | 65°C | 60°C | 55°C | 50°C
Selection of charging over temperature threshold 55°C | 50°C | 45°C | 40°C

Selection of charging over temperature release threshold 50°C | 45°C | 40°C | 35°C

Selection of under Temperature Threshold for Charging 10°C | 5°C 0°C | -5°C

Selection of charging under-temperature release threshold | 15°C | 10°C | 5°C 0°C

Selection of discharge under temperature threshold -5°C | -10°C | -15°C | -20°C

Selection of discharge under-temperature release threshold | 0°C | -5°C | -10°C | -15°C
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11 Timing Charts

11.1 Overcharge detection, overdischarge detection

Vov
Vovr

VBAT

Vuvr
Vuv

VDD

DO

VsS

VDD

co
Vss
Vpack- -

Vi

v

>
5V (Typ.) ‘
VsS ;
Veack! - >
Charger connection ———— <>
LOAD connection < P
Status — L 5 2 ¢ (1) > 5 ¢ (1) >
Delay time —» < -5 <
Overcharger detection Overdischarge detection
delay time Tov delay time Tuv

Figd  Overcharge detection, overdischarge detection timing chart
Note: (1) Normal status
(2) Overcharge status
(38) Overdischarge status
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11.2 Discharge overcurrent detection

A
Vov o
Vovr
VBAT i \_I U
VUvrR
Vuv ’
A
VDD
DO
Vss - >
A
vDD
co
o
=

LOAD connection E t“—> “—>

status @ @) () @) @ @ « @
Delay <> » < » <
Tooc1 Toocz Tsc

Discharge overcurrent Discharge overcurrent  Discharge short-circuit
detectionl delay time detection2 delay time detection delaytime

Figo  Discharge overcurrent detection timing chart
Note: (1) Normal status
(2) Discharge overcurrent status
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11.3 Discharge overcurrent release

Vovr

VBAT

Vuvr

DO

co

VPACK.

Vov

Vuv

vDD

K

Vss

vDD

VSS §

AD connection <€<———p <> >
Charger connection b g
(1) 2) [6D) 2 1 (2 (1)
Status
Delay <« > <« > <«

Tooca
Discharge overcurrent
detection 1 delay time

Tooc2
Discharge overcurrent
detection 2 delay time

Tsc
Discharge short-circuit
delay time

Figé  discharge overcurrent release timing chart
Note: (1) Normal status
(2) Discharge overcurrent status
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11.4 Charge overcurrent detection

Vov
Vovr
VBAT [}
Vuvr | |
Vuv ¥ :
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Vcoc I I
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V5SS 1
-
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da A -
< >
2> (1) (3) (1 (2>
» Tcoc < » Vuv < —» Tooc€—
Charge overcurrent Overdischarge detection Charge overcurrent
detection delay time delay time detection delay time

Fig7  charge overcurrent detection timing chart
Note: (1) Normal status
(2) Charge overcurrent status
(3) Overdischarge status
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11.5 NTC detection
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Fi ng diagram of NTC high and under temperature protection operation
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12 Application Examples

P+
RVDD
! VDD )
CTL
—LBAT G IP3108
I VSS
NTC
VI DO CO WM ¢
Rwm &
P-
e o
oo O
Fig9 Typical Application

Note:
Symbol Device Function Typ. Max
Rvop Resistor Power RC filter and curr 330Q 470Q
Cvop Capacitor Power RC filter 1uF
Rsense | Sensing resistor | High accuracy ¢ 2mQ
Rvm Resistor 330Q 470Q
Rntc NTC Resistor 103AT,B=3435
Cnrc NTC Capacitor 10nF
Q1 N MOSFET
Q2 N MOSFET

Note: The above para

anged without prior notice.
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13 Package Information

D Nd
) 5 0/2 - L1
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Laser Mark
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0 20REF
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K2 . 15REF
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Fig10  IP3108 DFN8 1.5x1.5mm
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14 Important Notice

INJOINIC TECHNOLOGY Corp. 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 INJOINICATECHNOLOGY.
Corp.'s terms and conditions of sale supplied at the time of order acknowledgment.

INJOINIC TECHNOLOGY Corp. assumes no liability for applications assistance or the design of\Buyers'
products. Buyers are responsible for their products and applications using INJOINIC's comp@nents. To minimize
the risks associated with Buyers' products and applications, Buyers should provide adequatesesign and operating
safeguards.

Buyer acknowledges and agrees that it is solely responsible for complianée with all legal, regulatory and
safety-related requirements concerning its products, and any use of INJOINIC's components in its applications,
notwithstanding any applications-related information 'Ok support that may be provided by INJOINIC. Buyer
represents and agrees that it has all the neces$ary expentise to'ereate 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 agpropriate remedial*actions. Buyer will fully indemnify INJOINIC TECHNOLOGY
and its representatives againstzany damages arising out of the use of any INJOINIC's components in safety-critical
applications.

Reproductiondof significant portions of INJOINIC's information in INJOINIC's data books or data sheets is
permissible only if reproduction is without alteration and is accompanied by all associated warranties, conditions,
limitations, andhnotices. INJOINIC TECHNOLOGY Corp. is not responsible or liable for such altered documentation.
Copying information from third parties may be subject to additional restrictions.

INJOINIC 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 is not a warranty of any kind, express or implied.

Resale of INJOINIC's components or services with statements different from or beyond the parameters
stated by INJOINIC for that component or service voids all express and any implied warranties for the associated
INJOINIC's component or service and is an unfair and deceptive business practice. INJOINIC TECHNOLOGY Corp. is

not responsible or liable for any such statements.
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