MITSUMI Protection for Lithium-lon/Lithium Polymer Batteries (1 celll MM3090 Series

Protection for Lithium-lon/Lithium Polymer Batteries (1 cell)

Monolithic IC MM3090 Series

This is a protection IC developed for use with 1-serial cell lithium-ion/lithium polymer rechargeable batteries.
It provides a function to protect the batteries by detecting overcharge, overdischarge, discharge overcurrent,
and other abnormalities and turning off the external Nch MOS FET. The outputs of Cour pin(charge FET
control pin) and Dour pin(discharge FET control pin) are CMOS outputs, so that the external Nch MOS FET
can be driven directly. A charge overcurrent detection function is provided for abnormal charger detection. In
addition, the IC has a built-in timer circuit (for each detection delay time), so that the protection circuitly can
be comprised with fewer external components. Furthermore, by setting the DS pin at Voo level, overcharge,
overdischarge, discharge overcurrent can be detected, and the delay time during release can be shortened.
The device returns from an overdischarge state if the battery voltage is higher than"the overdischarge release
voltage when a charger is connected or even not connected.

Features

1. Uses high voltage CMOS process Absolute maximum rating for charger connection 28V
2. Detection voltage precision Overcharge detection Voltage
+20mV (Ta=25°C), +25mV (Ta=-5~60°C)
Overdischarge detection voltage
+35mV (Ta=25°C), +58mV (Ta=-5~60°C)
Dischargerovercurrent detection voltage
+10mV (Ta=25°C), +15mV (Ta=-5~60°C)
3. Built-in detection delay times (timer circuit),, Overcharge detection delay time 0.25~7.0s (mask option)
Overdischarge detection delay time 4~128ms (mask option)
Discharge overcurrent detection delay time 4~128ms (mask
option)
Short detection delay time
4. Includes a charge overcurrent detection function
5. Overcharge, overdischargepand discharge overcurrent can be detected, and the delay time during release
can be shortened‘with the’DS pin.
6. 0V charge disable funetion (mask option)

SOT-26A
SON-6A
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Pin Description
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Il SOT-26A
Pin no. Pin name Functions
1 Dour Output of overdischarge detection. Output type is CMOS.
2 V- Input terminal connected to charger negative voltage.
3 Cour Output of overcharge detection. Output type is CMOS.
4 DS Delay shorten terminal.
5 Vb Vob terminal. Connected to IC substrate.
6 Vss Vss terminal. Connected to ground.
[l SON-6A
Pin no. Pin name Functions
1 Dour Output of overdischarge detection. Output type is CMOS.
2 Vop Vop terminal. Connected to IC substrate.
3 Vss Vss terminal. Connected to ground,
4 DS Delay shorten terminal,
5 Cour Output of overcharge detection. Output type is CMOS.
6 V- Input terminal connected to charger negative voltage.

Absolute Maximum Ratings JUiar AU

ltem Symbol Ratings Units

Supply voltage Vbp -0.3~12 \Y

V terminal input voltage V- Vpp-28~Vop+0.3 \Y

DS terminal input voltage Vbs Vss—0.3~Vop+0.3 \Y

Cour terminal output voltage Vcoun Vbp-28~Vpp+0.3 A%

Dourt terminal output voltage Vpour Vss—0.3~Vpp+0.3 \Y

Operation temperature TopR -40~+85 °C

Storage temperature Tstc -55~+125 °C

M Torr=25°C (Models listed : MM3090A)

Item Symbol Measurement conditions Min. | Typ. [Max. |Units| *1
Operating input voltage Vopl Vop-Vss 1.5 100 | V A
M'"'m;‘o”r’ :Vp i;aat:;?n;dtage Vst Vbp-V-, Vbo-Vis=0V 12| V| A
Overcurrent release resistance | Rsuorr Vbp=3.6V, V-=1V 30 50 | 100 | kQ F
DS pin PULL DOWN resistance Ros Vbp=3.6V 6.5 | 13.0 | 260 | kQ | H
Cout Nch ON voltage Vorl Ior=30pA, Vbp=4.5V 04 | 05 A% I
Cout Pch ON voltage Vonl Tor=-30pA, Vop=3.9V 34 | 3.7 A% J
Dout Nch ON voltage Vor2 IoL=30pA, Vbp=2.0V 0.2 | 05 A% K
Dout Pch ON voltage Von2 ToL=—30pA, Vbp=3.9V 34 | 3.7 A% L
Current consumption Iop Vop=3.9V, V—=0V 30 | 60 | JPA | M
Current consumption at stand-by Is Vop=2.0V 02 ] 05| pA | M

Note: *1 The test circuit symbols.
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M Torr=25°C
Item Symbol Measurement conditions Min. | Typ. [Max. |Units| *1
Overcharge detection voltage Vperl R1=330Q 4.280(4.300|4.320| V B
Overcharge release voltage VreLl R1=330Q 4.070(4.100|4.130| V B
Overcharge hysteresis voltage| Vuysl R1=330Q, Vuys1=Vperl-VrEL] 0.17010.200|0.230| V B
Overdischarge detection | ., V-=0V, R1=330Q 2.365(2.400|2.435| V | D
voltage
Overdischarge release voltage VRreL2 V-=0OPEN, R1=330Q 2.865(2.900/2.935| V D
Discharging overcurrent | ., Vop=3V, R2=2.2kQ 0.140/0.1500.160| V | F
detection voltage
Chargi t
=iy @R Voerd Vop=3V, R2-2.2kQ 0.080(0.100(0.120| V | G
detection voltage
Short detection voltage VsHORT Vop=3V Voo-1.2|Vop-0.9|Vop-0.6| 'V F
Overcharge detection |, Von=3.6V—4.4V 080,.00 120 s | B
delay time
Overcharge release
; tVreLl Vop=4.4V—3.6V 64 | 80 | 96 | ms | B
delay time
Overdischarge detection | ., Vin=3.6V—22.2V 768 | 96.0 |115.2| ms | D
delay time
isch |
Overdischarge release |, o Von=3V, V-E3V—0V 32 | 40 | 48 | ms | E
delay time
Discharging overcurrent | ., VIBE3V, V-=0V—1V 9.6 | 120 | 144 | ms | F
detection delay time
Discharging overcurrent |, = o Vbp=3V, V==3V—0V 32 | 40 | 48 | ms | G
release delay time
Charging overcurrent
. . tVoer4d Vop=3V, V-=0V—>-1V 48 | 60 | 72 | ms | G
detection delay time
Charging overcurrent
¢ tVrer4 Vop=3V, V—=—1V—=(0V 32 | 40 | 48 | ms | F
release delaytime
Short detection delay time tSHORT Vop=3V, V-=0V—=3V 280 | 400 | 560 | us F

Note: %1 The test circuit symbols.
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B Torr=5~60°C *2

Item Symbol Measurement conditions Min. | Typ. [Max. |Units| *1
Overcharge detection voltage Vperl R1=330Q 4.275(4.300|4.325| V B
Overcharge release voltage Vrerl R1=330Q 4.050|4.100|4.150| V B
Overcharge hysteresis voltage| Vuysl R1=330Q, Vuys1=Vperl-VrEL] 0.15010.200|0.250 | V B

Overdischarge detection | ., V-=0V, R1=330Q 2.342(2.400|2.458] V | D
voltage
Overdischarge release voltage VRreL2 V-=0OPEN, R1=330Q 2.865(2.900/2.935| V D
Discharging overcurrent | ., Vop=3V, R2=2.2kQ 0.135/0.150/0.165| V | F
detection voltage
harai
Charging overcurrent Voerd Vop=3V, R2-2.2kQ 0.070/0.100(0.130| V | G
detection voltage
Short detection voltage VsHORT Vop=3V Vop-1.2|Vbp-0.9|Vop-0.6| V F
Overcharge detection |, Von=3.6V—4.4V 070,.00 | 130| s | B
delay time
Overcharge release
; tVreLl Vop=4.4V—3.6V 56 | 80 [ 104 | ms | B
delay time
Overdischarge detection | ., Von=3.6V-22.9V 67.2 | 96.0 |124.8| ms | D
delay time
isch |
Overdischarge release | . Von=3V, V-E3V—»0V 28 | 40 | 52 | ms | E
delay time
Discharging overcurrent | ., VIBE3V, V-=0V—1V 84 | 120|156 | ms | F
detection delay time
Discharging overcurrent |, o Vbp=3V, V==3V—0V 28 | 40 | 52 | ms | F
release delay time
Charging overcurrent
. . tVoer4d Vop=3V, V-—=0V—>-1V 42 | 60 | 78 | ms | G
detection delay time
Charging overcurrent
¢ tVreL4 Vop=3V, V—=—1V—(V 28 | 40 | 52 | ms | G
release delaytime
Short detection delay time tSHORT Vop=3V, V-=0V—3V 250 | 400 | 600 | ps F

Note: %1 The test circuit symbols.
*2 The all parameters on this page is guaranteed by design.
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B Torr=-30~70°C *2

Item Symbol Measurement conditions Min. | Typ. [Max. |Units| *1
Overcharge detection voltage Vperl R1=330Q 4.255(4.300|4.345| V B
Overcharge release voltage VreLl R1=330Q 4.030(4.100|4.170| V B
Overcharge hysteresis voltage| Vuysl R1=330Q, Vuys1=Vperl-VrEL] 0.13010.200|0.270| V B

Overdischarge detection | ., V-=0V, R1=330Q 2.325(2.400|2.475| V | D
voltage
Overdischarge release voltage VRreL2 V-=0V, R1=330Q 2.865(2.900/2.935| V D
Discharging overcurrent | ., Vop=3V, R2=2.2kQ 0.130/0.150/0.170| V | F
detection voltage
harai
Charging overcurrent Voerd Vop=3V, R2-2.2kQ 0.060(0.100(0.140| V | G
detection voltage
Short detection voltage VsHORT Vop=3V Voo-1.2|Vop-0.9|Vop-0.6| 'V F
Overcharge (-'jeteCtIOn tVoerl Vop=3.6V—4.4V 0.6,,71.00 | 1.50 | s B
delay time
Overcharge release
; tVreLl Vop=4.4V—3.6V 48 | 80 | 120 | ms | B
delay time
Overdischarge detection |, Vin=3.6V-22.9V 57.6 | 96.0 |144.0| ms | D
delay time
isch |
Overdischarge release |, o Von=3V, V-E3V—»0V 24 | 40 | 60 | ms | E
delay time
Discharging overcurrent |, VIBE3V, V-=0V—1V 72 | 120|180 | ms | F
detection delay time
Discharging overcurrent |, o Vbp=3V, V==3V—0V 24 | 40 | 60 | ms | F
release delay time
Charging overcurrent
. . tVoerd Vop=3V, V-=0V—>-1V 36 | 60 | 90 | ms | G
detection delay time
Charging overcurrent
¢ tVrer4 Vop=3V, V—=—1V—(OV 24 | 40 | 60 | ms | G
release delaytime
Short detection delay time tSHORT Vop=3V, V-=0V—-3V 200 | 400 | 800 | us F

Note: %1 The test circuit symbols.
*2 The all parameters on this page is guaranteed by design.
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Measuring Circuit
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Application Circuit
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Application hints

R1 and C1 stabilize a supply voltage ripple, However, the detection voltage rises by the current of penetration
in IC of the voltage detection when Risistenlarged, and the value of R1 is adjusted to 1k or less. Moreover,
adjust the value of C1 to 0.01pF ormere to do the stability operation, please.

R1 and R2 resistors are current/limit resistance if a charger is connected reversibly or a highvoltage charger
that exceeds the absoltite maximum rating is connected. R1 and R2 may cause a power consumption will

be over rating of power/dissipation, therefore the R1+R2 should be more than 1kQ. Moreover, if R2 is too
enlarged, the charger connection release cannot be occasionally done after the overdischarge is detected, so
adjust he value of R2 to 10kQ or less, please.

C2 and C83 capacitors have effect that the system stability about voltage ripple or imported noise. After
check characteristics, decide that these capacitors should be inserted or not, where should be inserted, and
capacitance value, please.
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