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HM8244

4 Cell Li-lon/Polymer Battery Pack Protection IC

Features General Description
« Overcharge protection The HM8244 series products are highly integrated
* Threshold from 4.175V to 4.350V, 25mV protection ICs for 4 lithium-ion and lithium polymer
steps, +25mV accuracy battery packs connected in series.
« Over discharge protection HM8244 provides complete protection for battery
* Threshold from 2.300V to 3.000V, 25mV pack by measuring the voltage, current and
steps, +80mV accuracy temperature.

« Excess current protection
* Excess current 1:
Threshold from 0.030V to 0.100V, 10mV
steps, £5mV accuracy
* Excess current 2:
Threshold from 0.060V to 0.200V, 20mV
steps, £5mV accuracy
 Short circuits protection:
Threshold from 0.090V to 0.600V, 30mV
steps, +10mV accuracy
« Charge and discharge over temperature
protection
« Automatic recovery after excess current
protection
« Ultra low power dissipation
* Normal working 15puA (25°C)
e Sleep mode 5pA (25°C)
« Package type: SSOP16 and SOP16

Applications

« Power tools

« E-bike

« Backup power supply

« Other lithium-ion or lithium polymer battery
packs
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Typical Application
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Product Name

HM8244 X X X

TT

Ordering Information

Package type, SS: SSOP16; S: SOP16
Parameter option, from Ato Z
Battery type, L: Lithium T: Charge low temperature protection

OVER OVER OVER OVER DISCHARGE DISCHARGE SHORT CHARGE
CHARGE CHARGE DISCHARGE DISCHARGE | OVERCURRENT | OVERCURRENT CIRCUIT Low
PART DETECTION | RELEASE DETECTION RELEASE DETECTION DETECTION DETECTION | TEMPERATURE
VOLTAGE VOLTAGE VOLTAGE VOLTAGE VOLTAGE1 VOLTAGE2 VOLTAGE PROTECTION
[voc] [Vocr] [Vop] [VoDR] [Vec1] [Vec2] [VshR]
HM8244LASS 4.200V 4.100V 2.700V 3.000V 0.050V 0.100V 0.250V NO
HM8244LBS 4.250V 4.150V 2.700V 3.000V 0.100V 0.200V 0.500V NO
HM8244LBSS 4.250V 4.150V 2.700V 3.000V 0.100V 0.200V 0.500V NO
HM8244LDSS 4.300V 4.200V 2.500V 3.000V 0.100V 0.200V 0.400V NO
HM8244LJS 4,225V 4.125V 2.700V 3.000V 0.100V 0.200V 0.500V NO
HM8244LJSS 4,225V 4125V 2.700V 3.000V 0.100V 0.200V 0.500V NO
HM8244LLSS 4.200V 4.100V 2.500V 3.000V 0.100V 0.200V 0.500V NO
HM8244TJS 4,225V 4,125V 2.700V 3.000V 0.100VvV 0.200V 0.500V YES
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Pin Configuration

HM8244 (TOP VIEW)

[
1 |vDD CO| 16
2 |NC VM| 15
3 |VC4 DO| 14
[ 4 |vc3 VINI{ 13 ]
1 ayHnn
5 |vC2 RDOT| 12
[ 6 |vc1 RCOT| 11 ]
7 | VSS CIT| 10
[ 8 |ne NC[ 9 ]
Pin Descriptions
PIN NAME DESCRIPTION
1 VDD Power supply, connect to the most positive voltage
2 NC No connection
3 VC4 Voltage measurement input of the 4™ cell
4 VC3 Voltage measurement input of the 3™ cell
5 VC2 Voltage measurement input of the 2 cell
6 VC1 Voltage measurement input of the 15t cell
7 VSS Ground
8 NC No connection
9 NC No connection
10 CIT Excess current delay set pin
11 RCOT Charge over temperature resistor connect point
12 RDOT Discharge over temperature resistor connect point
13 VINI Excess current detect input
14 DO Over-discharge protection output
15 VM P- voltage detect input
16 CO Over charge protection output, open-drain output

Note: The pin arrangements of SOP16 and SSOP16 package are same.
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Absolute Maximum Ratings

VALUE
UNITS

MIN MAX
PIN voltage range VDD, VM, CO

-0.3 30 \
respect to VSS
PIN voltage range RCOT, RDOT, CIT

-0.3 6 \
respect to VSS
PIN voltage range VC1, VC2, VC3, VC4,DO,VINI VSS-0.3 | VDD+0.3 \Y
Operation Temperature | T1 -30 85 °C
Storage Temperature T2 -40 125 °C

Caution:

Stresses beyond "Absolute Maximum Ratings" condition may cause permanent damage to the device.
These are stress ratings only and functional operation of the device at these or any other beyond those
indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Recommended DC Operating Conditions

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
VDD Input Voltage 4 18
pu 9 Vb \Y

Range
VCELL Input 0 4.5

Veew Vv
Voltage Range
PIN Input Voltage Ve, VRreor, 0 5 y
Range Vroor

Electrical Characteristics
Operation under 25°C unless otherwise specified
PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS

POWER SUPPLY
Operation Current lorr VC1=VC2=VC3=VC4= 3.7V 15 20 HA
Sleep Current IsLeep VC1=VC2=VC3=VC4= 2.0V 5 nA
VOLTAGE/TEMPERATURE DETECT AND PROTECTION THRESHOLD
Overcharge VC1=vVC2=VC3= 3.7V Voc- Voc+

Voc*! Voc \Y
Threshold Sweep VC4 from 3.7V to 4.5V | 0.025 0.025
OC release VC1=VC2=VC3= 3.7V Vock- Vocr+

Vocr Vocr \Y
threshold Sweep VC4 from 4.5V to 3.7V | 0.050 0.050
Over Discharge v VC1=vVC2=VC3= 3.7V Vob- y Vop+ v
Threshold °p Sweep VC4 from 3.7Vt0 2.0V | 0.080 | " | 0.080
OD Release VC1=VC2=VC3= 3.7V Vobr- Vobr+

Vobr Vobr Y
Threshold Sweep VC4 from 2.0V to 3.7V | 0.100 0.100
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PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Excess Current 1 v VC1=V(C2=VC3=VC4= 3.7V VEeci- v VEeci+ v
Threshold =t Sweep VINI from OV t0 0.15V | 0.005 | ~C' | 0.005
Excess Current 2 VC1=V(C2=VC3=VC4= 3.7V VEeco- VEeco+
VEc2 VEce Y
Threshold Sweep VINI from 0V to 0.3V 0.005 0.005
Short Circuits VC1=VC2=VC3=VC4= 3.7V VsHR- VsHr+
. VsHr VsHR Y
Protection Sweep VINI from OV to 0.6V 0.010 0.010
Charge Over Tcot - T
ge LV Teor? | VDD=14.8V T | eor | T | e
Temperature 2 +2
COT Release Tcotr 5 °C
Discharge Over Toor - T
seharge v Toor*? | VDD=14.8V T Toor | T | e
Temperature 2 +2
DOT Release Tootr 5 °C
ACTION DELAY
VC1=vVC2=VC3= 3.7V 0.5* 1.5%
Overcharge Dela T T
vereharg y oc Sweep VC4 from 3.7V to 4.5V Toc ¢ Toc S
Overcharge Reset
TRESET 20 ms
Delay
@) h VC1=vC2=VC3= 3.7V
vercharge Too 280 ms
Release Delay Sweep VC4 from 4.5V to 3.7V
Over Discharge VC1=vC2=VC3= 3.7V 0.5% 1.5%
Top Top s
Delay Sweep VC4 from 3.7V to 2.0V Top Top
Over Discharge VC1=V(C2=VC3= 3.7V
Tobr 560 ms
Release delay Sweep VC4 from 2.0V to 3.7V
Excess Current 1 )
Tect CIT Capacitor 0.1uF 1 s
Delay
Excess Current 2 )
Tec2 CIT Capacitor 0.1uF 100 ms
Delay
Short Protection
TsHorT 280 us
Delay
Excess Current
Tecr™® 280 ms
Release Delay
Load it Locked VC1=V(C2=VC3=VC4= 3.7V
Tur 280 ms
Release Delay VM<VDD/3
Sleep Delay Tsip 30 s
COT Protection
Tcor 1 s
Delay
COT Release Delay Tcotr 1 s
DOT Protection
Toor 1 s
Delay
DOT Release Delay Tootr 2 s
Open-wire
T [ . 8
Protection Delay ow Vcew Capacitor 0.1uF s
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PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Open-wire
Protection Release Towr 20 ms
Delay
0V CHARGE FUNCTION
0V Charging Start
arging Sta Vou s §
Voltage
VM
VM/VSS internal
: Rvmvss 66 KO
resistance
PIN OUTPUT VOLTAGE
CO Logic L
gic Low co Vs N
Output
DO Logic High
© Logio Hig Vop>=11V 10 Vv
Output
DO Logic High VDD
o9 DO Vpp<11V Vv
Output 07
DO Logic L
O Logic Low Ves y
Output
PIN DRIVE ABILITY
logi *4 _
CO Output Drive Ability coO CO logic HIGH nA
CO logic LOW 6 uA
DO logic HIGH
DO Output Drive Ability DO o9ie 50 LA
DO logic LOW -150 LA

*1 Specified protection threshold is determined by device selection. Please refer to the selection guide

table.

*2 Protection threshold is determined by the actual resistor net. Different charge and discharge over
temperature protection threshold is only available for the different charge and discharge port application

scheme.

*3 All the excess current (including EC1, EC2 and short) release delay time are 280ms.

*4 Logic high output of CO pin is High-Z.
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Functional Block Diagram
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Detailed Description

Normal State

All the battery voltages are between Voc and Vop, VINI is lower than the Veci, HM8244 works under the
normal state.

Overcharge State

Any cell input voltage becomes higher than overcharge threshold voltage (Voc) and stays longer than
overcharge protection delay time (Toc), CO outputs a high-resistance state to cut off the charging MOSFET,

HM8244 enters over charge state. If within Toc, any cell voltage drops lower than Voc but stays shorter
than overcharge reset delay time (Treser) before rising up over Voc again, this spike will be ignored.

Otherwise, accumulated delay time of overcharge will be reset.
The overcharge protection state release when:
All the cell voltages are less than the overcharge release threshold (Vocr) and stay longer than the release

delay time (Tocr).
Over Discharge State

Any cell input voltage becomes lower than over discharge threshold voltage (Vop) and stays longer than
over discharge protection delay time (Top), DO outputs a logic low voltage to cut off the discharging
MOSFET, HM8244 enters over discharge state.

The over discharge protection state releases when:

All the cell voltages are high than the over discharge release threshold (Vopr) and stays longer than the
release delay time (Tocr), and, VM is lower than the VDD/3.

Over Discharge Protection Locking State

Sometimes, HM8244 enters the over discharge protection with a load. In this condition, if all cell voltages
are higher than over discharge release Threshold (Vopr) and stays longer than the release delay time
(Topr), IC will enter over discharge protection locking state. DO keeps logic low output even if the cell
voltage is higher than release threshold. (Vopr).

The protection locking state release when:

VM lower than the VDD/3, and stays longer than the release delay time (T..R).

Sleep State

When HM8244 already entered over discharge state and stays longer than sleep delay (Ts.p), HM8244
will enter sleep state.DO keeps logic low voltage to cut off the discharge MOSFET.

The sleep state release when:

All cell voltages are high than the over discharge release threshold (Vopr) and stays longer than the
release delay time (Tocr), and, VM is lower than the VDD/3.

Excess Current State

HM8244 integrates 3 level excess current protection, excess current 1, excess current 2 and short circuits.
All the protection mechanism and sequence are same. Take EC1 for example.

Discharging current is vary with the external load, when the voltage drop on current sense resistor is bigger
than excess current protection threshold (Vec1) and stays longer than the delay time (Tec1), DO outputs a

logic low voltage to cut off the discharging MOSFET,HM8244 enters the excess current protection state.
The excess current protection state releases when:
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VM is lower than VDD/3 and stays longer than the release delay time (Tecr)
0V Charge

HM8244 allows charging a OV battery. If VDD is less than 0V charge start voltage Vov, and we connect a
charger which output voltage higher than MOSFET turn-on threshold, OV battery is charged.

Delay Time Setting

Delay time is the interval between the protection threshold triggered and CO/DO output voltage changed.
The delay time of excess current 1 and excess current 2 are all configured by the external capacitors.

Over Temperature Setting

When the voltage of COT and DOT achieves the internal compare threshold, charging over temperature
or discharging over temperature protection triggered.

While the temperature decreases, and the difference is bigger than the release hysteresis (Tcor or Toor),
and stays longer than the release delay time (Tcort or TporT), Over temperature protection releases.
Over temperature protection release integrates a load detection function. Protection state will be locked
until the external load is removed.

Threshold setting steps:

1. Choose NTC first

2. Define the charging over temperature protection threshold, for example, 50°C

3. Look up the NTC Resistor-Temperature table or curve, find out the resistor value corresponding to
50°C, for example, 35kQ

4. Adopt a same value normal resistor connect to RCOT pin

5. Discharging over temperature setting use the same method, but the normal resistor connect to the
RDOT pin

6. Detailed circuits refer to the Application Circuits. Choose the resistor net to match the over
temperature function.

One NTC for different over temperature protection threshold in charge and discharge state is only available
for different charge and discharge port application. If use the same charge and discharge port, RCOT and
RDOT must be set to the same value.

Open-wire Detection

Each wire connected between the battery cell and IC will be monitored.

When the wire disconnects and maintains (Tow) time, IC will enter to the open-wire protection state.

CO outputs a high-level voltage to cut off the charge loop. DO outputs a logic low voltage to cut off the
discharging MOSFET.

Open-wire protection will release when all wires reconnect and stay longer than the release delay time.
Open-wire protection release integrates a load detection function. Protection state will be locked until the
external load is removed.
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Reference Schematic
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L W Tow — HM8244 "
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Package Information

SSOP16 Package

¢ T W
El E BASE METAL™ | \ 11 j

O WITH PLATING

‘ ‘ SECTION B-B

SYMBOL MILLIMETER

MIN NOM MAX
A . mmm- 1.75
A1l 0.10 ---- 0.225
A2 1.30 1.40 1.50
A3 0.50 0.60 0.70
b 0.24 ---- 0.30
b1 0.23 0.254 0.28
c 0.20 ---- 0.25
ct 0.19 0.20 0.21
D 4.80 4.90 5.00
E 5.80 6.00 6.20
E1 3.80 ---- 4.00
e 0.635BSC
h 0.25 mme 0.50
L 0.50 0.65 0.80
L1 1.05BSC
0 o | - 8°
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Package Information

SOP16 Package
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WITH PLATING

MILLIMETER
SYMBOL
MIN NOM MAX
A 1.75
Al 0.05 0.225
A2 1.30 1.40 1.50
A3 0.60 0.65 0.70
b 0.39 0.48
b1 0.38 0.41 0.43
° 0.21 0.26
cl 0.19 0.20 0.21
D 9.70 9.90 10.10
E 5.80 6.00 6.20
E1 3.70 3.90 4.10
© 1.27BSC
h 0.25 0.50
L 0.50 0.80
L1 1.05BSC
0 0 | 8°






