SUTSLIM Protection of Lithium-lon Batteries MM1421

Monolithic IC MM1421

This IC is used to protect single-cell lithium-ion batteries. It adopts an ultra-compact package and has the
functions of previous models, with functions for overcharge detection, overdischarge detection and
overcurrent detection. A dead time can be set externally.

1. Overcharge detection voltage accuracy (0°C to 50°C) +25mV/cell

2. Consumption current (Vcell=3.6V) 10.0pA typ.

3. Consumption current (Vcell=1.9V) 0.1pA typ.

4. Overcharge sensing dead time can be set externally
5. Overdischarge reset reset by charging
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IC for protection of single-cell lithium-ion batteries.
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Note 1 : Overdischarge voltage
Note 2 : Overcharge voltage

Functlon

* Overcurrent detection input pin. Detects discharge current by connection to charging control |

FET source pin.
Discharge current = (voltage between Vu and GND) / (FET X 2 ON resistance)

Positive power supply pin.

Overcharge detection dead time setting pin.

Charging control FET (N-ch) gate connection pin. An external resistor (910k) is requitred
between gate and source. Turns off charging control FET (N-ch) for overcharge mode
(duting charging) and overdischatge mode. Also, overcharge mode (during discharge)
turns charging control FET (N-ch) ON, and suppresses FET power consumption.

Negative power supply pin. Also, negative input pin for battery connected hetween Vee and
GND.

Discharge control FET (N-ch) gate connection pin. Turns gate OFF for overdischarge
mode and overcurrent mode. Turns gate ON for overcharge mode and normal mode.

(1) Overcharge mode: Battery voltage > overcharge detection voltage

(2) Normal mode:

Overdischarge detection voltage < battery voltage <overcharge detection voltage
Discharge current < overcurrent detection level

(3) Overdischarge mode: Overdischarge detection voltage > battery voltage
{4) Overcurrent mode:  Discharge current > overcurrent detection level, voltage between Vm and GND =

discharge current X FET ON resistance
{discharge/charge control FET)
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SUTSLIM Protection of Lithium-lon Batteries MM1421

(Except where noted otherwise, Ta=25°C, Vcc=3.6V)

conditi - ' 5 between CO-GND: 910k€2 connected 0] 1401 uA
Vee = 3.6V: IC alone
between CO-GND: 910k not connected 60 1100 | uA
Vee=3.6V: Discharge FET OFF state "
: between CO-GND: 910k€2 not connected
""" ' : Vee=1.9V: Discharge FET OFF state

| between CO-GND: 910k not connected 02110 | uA
Vee=4.5V between CO-GND: 910k connected 35 60 | uwA

Ta=0~50°C Vcer L—=H 4.325|4.350 |4.375| V
Veo: H=L 100 | 200 | 300 | mV

Vee: H—L 230 240 | 2560 V

2.88 300312 V
Vvm: L—H 174 | 200 | 226 | mV
Vvm: H—L 130 mV
Load condition 50 MO

13 v

7.0 1 10.0 | 15.0 | mS

Vum: OV=0.5V 7.0 | 10.0 | 15.0 | mS

Vu: OV—2V 0.02 | 0.20 | mS

Cm=0.01uF 50 | 100 | 150 | mS

Vee=3.6V Voe-03|Vee-01] Vec | 'V

Voo=Vce-1.0V =100 | =30 | wA

Voo=Vce-0.3V -0.40|-0.70| uA

Vw>1.0V, Voo=1.0V 50 | 300 uA

Vvm>1.0V, Voo=0.3V 30 | 100 uA

Vee=3.6V, Voo=1V (Stand-by mode) 1 5 uA

Veo=Vee-1.0V =20 | =10 | uA

Veo=Vee-0.3V -15 | -6 | vA

Veo=Vee-0.3V (Stand-by mode) uA

Vym: (OV—-0.5V 02|01 0 v

Note: Overcurrent detection current value is Vww/(FET ON resistanceX?2).
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Measuring circuit 2
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DO pin voltage (V)

Power supply voltage : Vcc (V)
(When Vcc : H—L)




