MITSUME IC for Control of Lithium-ion Betteries Charging MM1438

Monolithic IC MM1438

This IC is used to control charging of lithium-ion batteries consisting of a single cell. It is a modification of the
previous MM1332 charging-control IC, with improved charging voltage accuracy and a smaller package.

1. Charging voltage accuracy (Ta=25°C) +25mV/cell
2. Charging voltage accuracy (Ta=0 to 50°C) +30mV/cell
3. Consumption current (charging on) 250uA typ.
4. Consumption current (charging off) 2uA typ.

5. Low-voltage detection 2.15V typ.
6. Leakage current between CEL and CS 1pA max.

VSOP-8B

IC for control of lithium-ion batteries charging.
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1;' {4 GND | Input | Ground pin
o Low voltage detection circuit output pin
»»»»» ‘ ON with NPN-Tr open collector output at low voltage
o Low voltage detection circuit ON/OFF control input pin
8 Sw2 Input
o SW2 =Vcee: OFF, SW2 = GND: ON
= ON/OFF control input pin for the IC
vvvvv 4 | SW1 Input
SW1 =Vcee: OFF, SW1 = GND: ON

5 | Ve Input Power supply input pin
6:; 1 EXT | Output | Charging control outputpin  Controls external PNP-Tr to control charging.
vvvvv | cir | tmput Battery voltage input pin
- Detects battery voltage and controls rated voltage to the prescribed voltage value.
bbbbbbbbbb ':' Current detection pin
CS Input | Detects current by drop in external resistor voltage and controls rated current.

Current value can be set at 0.1V/R1 typ.
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_ Ratings | Unit
—40~+125 °C
-20~+70 °C
Vee max. -0.3~+18 v
VCEL max. -0.3~+13 v
Vsw -0.3~Vce+0.3 v
Pd 300 mW
"""""""" . lem Symbol ~ Ratings |  Unit
__ Operating temperatur ,, Torr -20~+70 °C
Charging control operating voltage Vorx 2.5~+17 v

Note: Operating voltage minimum value is during rated current control.

~ Measurement conditions | Min. | Typ. [Max.| Unit
VSW1=VSW2=0V (Charge : ON) 250 | 400 | pA
VSW1=VSW2=Vcc (Charge : OFF) 2 10 | pA
Ta=25°C 4.100(4.125|4.150| V
Ta=0~50°C 4.095(4.125|4.155| V
90 | 100 | 110 | mV
vvvvv CEL-CS during operation | 1 301 50 1 70 | A
Leak current between CEL-CS |  Icrr2 Vee=0V or OPEN 001 1 | pA
. SWiinputcurrent | Iswi 20 | 30 | pA
Vi Charge : ON -0.3 20| V
Vi Charge : OFF Vee—0.1 Veet)3| V
Lv 20 | 215 23 v
Iswz 20 30 | pA
SW2input current | Vi Low voltage detection circuit: ON -0.3 20 |V
~ SW2input current H Vi Low voltage detection circuit: OFF Vee-1.0 Veed3| V
I 0.5 | pA
Viv Isink=1mA 02 | 04 | V
""" EXT pin inflow current | Iexr 10 | 20 mA
 EXTpinoutputvoltage | Vexr For no load 0.3 Vee-03| V

Note 1: Please insert a capacitor of several uF between power supply and ground when using.
Note 2: Be sure that CS pin potential does not fall below —0.5V.

Note 3: If the IC is damaged and control is no longer possible, its safety can not be guaranteed. Please

protect with something other than this IC.
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(Except where noted otherwise, Ta=25°C, Vcc=5V, SW3: A, SW6 : A, SW7 : A)

V3 =Vce, V4 = OV. Next, measure Ab current value Iccl when V3 is changed
from Vec—0V.

V3 =Vd = Vcc. Measure A6 current value Iccz at this time.

V3 =Vcc, V4 = OV. Measure T7 voltage Vo at this time.

V3 =Vce, V4 = 0V. Set V7 voltage 1V lower than T7 (output voltage) potential
and set SW7 to B. Measure T8 voltage VcL at this time.

V3 =Vee, V4 =0V, SW6: C. V7 =45V, SW7: B. Measure A7 current value

IceL at this time.

V3 =V4=Vcc=0V,SW6: C. V7 =4.5V,SW7: B. Measure A7 current value

Icerz at this time.

Measure A4 current value Isw1 when V4 = OV,

V3 =Vce. Charge: ON (Vi) when V4 potential is varied and T7 voltage is the
prescribed output voltage; Charge OFF (Vu1) when 0 ~ 0.05V.

V3 =V4=0V. Set V7 voltage 1V lower than T7 (output voltage) potential, and
SW7: B.

Next gradually lower V7 voltage; V7 voltage is Lv when A7 current value is
within +10pA.

Measure A3 current value Iswz when V3 = OV,

V4 =0V, V7 =1V, SW7: B. Low voltage detection circuit: ON (Viz) when V3
voltage is varied and A7 current value is within +10pA; low voltage detection
circuit: OFF (Vr2) otherwise.

V3 =Vee, V4 = OV. Measure A2 current value Iv when V3 is changed from
Vee OV.

V3 =V4=0V. SW3: B, SW7: B. Measure T2 voltage Viv when V7 voltage is OV.

V3=V4=0V. SW6: B, SW7: B, V6 =4V, V7 =3V. Measure A6 current value Iexr.

V3 =V4=0V. SW6: C,SW7: B. T6 voltage when V7 = 3V and V7 = 5V is Vexr.
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Battery connection and SW1: ON

This Materia
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