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Protection of Lithium lon Batteries (three cells in series)

Monolithic IC MM1309

This is a 3-cell series protection IC is for protecting a lithium ion battery from overcharging and excess
discharging. If abnormalities occur during charging and excess voltage is applied, it has a function that turns
off the external FET switch (overcharging detection). It also has a function that turns off the external FET
switch when the voltage for each battery falls below a set voltage, to prevent excess discharge when
discharging the battery (discharging detection). At that time, the IC is switched to low current consumption

mode.

These functions comprise a protection circuit, with few external parts, for lithium ion batteries.

Series Table

D: Ta=0 ~ 40°C, E: Ta=-20 ~ 25°C

Temperature conditions A: Ta=—25 ~ 75°C, B: Ta=—20 ~ 70°C, C: Ta=0 ~ 50°C,

Overcharge

Overcharge

Package Over(_:h_a_rge detection voltage detection Overdisc_harge Discharge Overcur_rent
Model prohibition e by detection resumption detection
SOP-8C, 8E| voltage (V) conditions voltage (V) voltage (V) voltage (V) | voltage (mV)
MM1309 BF 4.350+0.050 B 45+15 2.40+0.09 2.65+0.16 —
CF 4.250+0.050 B 45+15 2.35£0.09 2.60+0.16 —
1. Current consumption (for Vcc pin) Vcew=4.4V 700pA typ.
2. Current consumption (for Vcc pin) Vcew=4.2V 300pA typ.
3. Current consumption (for Vcc pin) VceL=3.8V 25uA typ.
4. Current consumption (for Vcc pin) Vcew=2.2V 0.1pA max.
5. Current consumption (for BATH pin) VceL=4.4V 12pA typ.
6. Current consumption (for BATH pin) VceL=3.8V 8uA typ.
7. Current consumption (for BATH pin) Vcew=2.3V 1A typ.
8. Charge prohibit detection function operation voltage B :4.20V typ.
C:4.10V typ.
9. Excess discharge detection hysteresis voltage 250+75mV

SOP-8C, SOP-8E (MM1309[_JF)
*The box represents the rank resulting from the combination of protection functions.

Applications

1. Notebook PCs

2. Portable terminals

3. Others
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Pin Assignment

1 Dcue
HININEN 2 fﬂf
8 7 6 5
4 GND
5 Baro
Y -
7 Baru
SOP-8C, SOP-8E 8 Vee
Pin Description
No. Pin | Output Function
1 Dcuc | Output |FET drive pin for excess discharge control

N.C Non connect

OV | Output | FET drive pin for overcharge control

4 GND Negative connection pin for the low side battery. Also, IC ground pin.
(IC reference power supply pin)

Positive connection pin for the low side battery, and negative connection pin for the
5 BarL | Input | .
middle side battery.

Positive connection pin for the middle side battery, and negative connection pin for
the high side battery.
Batm | Input |Positive connection pin for the high side battery.

6 Barm | Input

Vce IC positive power supply input pin.
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MITSUMI
Block Diagram
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Output Pin Conditions

Voltage| Excess discharge  Normal Overcharging prohibited status
L

Pin 2.4V/CELL 4.35V/CELI
DCHG | " [ : ]
oV [ High Irlnpedance Ii L
Absolute Maximum Ratings
Iltem Symbol Rating Units
Storage temperature Tsra -40~+125 °C
Operating temperature Torr -20~+70 °C
Charging voltage VBar max. 15 \Y
Power supply voltage Vce max. 15 A%
OV2 pin applied voltage Vo max. 18 \'%
Allowable power dissipation Pd 300 mW
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= [=Yernglor=| O a1 = (o1 (=) g =y [e1=] (Unless otherwise specified Ta=25°C, Vin=15V, VceLL=VearH=VBaTM=VEATL)

Item Symbol Measurement Conditions Min | Typ. | Max. | Units
Current consumption (Vcc pin) 1 Iccl VcELL=4.4V 0.7 | 1.1 | mA
Current consumption (Vcc pin) 2 Icc2 VcELL=4.2V 300 | 450 | pA
Current consumption (Vcc pin) 3 Icc3 VcELL=3.8V 25.0 | 40.0 | pA
Current consumption (Vcc pin) 4 Iccd VceL=2.3V 0.1 | pA
Current consumption (BATH pin) 1 IBaTH1 Vcer=4.4V 12.0 | 20.0 | pA
Current consumption (BATH pin) 2 IBaTHZ Vcew=3.8V 80 [ 12.0 | pA
Current consumption (BATH pin) 3 IBaTH3 Vce=2.3V 1.0 | 20 | pA
MM1309BF Ta=-20~70°C 4.30 | 4.35 | 4.40
Overh hibit volt VeelU v
vernarge pronidit Vorage fyamisoecre| VereL=4.0V— 4.5V 420 | 4.25 | 430
_ VeerU | VeenU | VeeU
Charge prohibit release voltage VcenlO VceLL=4.5V—4.0V “0mV | 45V | <30V A%
Overchage detection MM1309BF B - 4.05 | 4.20 | 4.35
function operation voltage |MM1309CF Vam Vept=3.8V—4.4V 3.95 | 4.10 | 4.25 v
h ion f i
Overcharge detection function AVaLm VerLi=4.4V—3.8V 50 | 90 | 130 | mV
operation voltage Hysteresis voltage
Excess discharging MM1309BF _ . 231|240 | 249
detection voltage MM1309CF| ' *U Veru=3.0V=-2.0 226 | 235|244 |
Discharge resumption |MM1309BF 249 | 2.65 | 2.81
VceuD VceL=2.0V—3.0V v
voltage MM1309CF| o 2.44 | 2.60 | 2.76
BT SO IR T VesD VerD-VeenS 175 | 250 | 325 | mV
hysteresis voltage
BATL pin input voltage 1 IpatL VcEL=3.8V +300 | nA
BATL pin input voltage 2 IeatLA VceL=4.4V 07 | 1.0 | 1.3 | pA
BATM pin input voltage 1 IBaTM Vcer=3.8V +300 | nA
BATM pin input voltage 2 IBatTMA VceL=4.4V 07 | 1.0 | 1.3 | pA
DCHG pin source voltage IsoDcH VceLL< Veeus SW1: A 20 HA
DCHG sink voltage IsiDcu VceLL> Vees SW1: A 20 HA
DCHG output voltage L VruDcL BatH-Dcue IS=20uA SW1: B 116 | V
DCHG output voltage M VruDcH | Dcuc-GND IS=-20uA SW1: B 08 | V
OV pin sink current IsiOv VOv=0.4, Ta=-20~70°C 200 uA
Application Circuits
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