MITSUMI Lithium-ion battery charge control IC MM3635

Lithium-ion battery charge control IC

Monolithic IC MM3635

This IC is a linear charge control IC for low capacity battery.
Charging from 0OV of battery voltage is available, so this IC is optimum for product used low-capacity battery.
Charge control voltage can be set according to a battery to be used. (4.2 or 4.05V)

Features

. BAT Regulation Voltage 4.2V+30mV(0.7%) / 4.05V+£50mV (Setting by CVSEL pin)

. Fast Charge Current 15mA+1.8mA RICHG=74.2kQ

. Charging from QV of battery voltage.

. Trickle-charge current, Fast-charge current, Charge completion current can be set using external

resistors(maximum charging current is 0.7 A).

5. Battery temperature detection function is provided via a thermistor, and so the charging ON/OFF can
be controlled according to the battery temperature.

6. Chip temperature detection enables control of IC temperature rises at high-power charging. The battery
can therefore be charged with optimal charging regulation.

7. Built-in charging timer. Charging timer time can be freely set using external resistor.

8. Small package SSON-10A (2.7x2.5x0.6mm)

A WO N =

SSON-10A

Applications

1. Cellular phones

2. Portable music players
3. Digital still cameras

4. Portable game devices

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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Pin Assignment
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2 ‘9
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SSON-10A
(TOP VIEW)
1 Vce 6 TH
2 Rosc 7 CVSEL
3 LED 8 RICHG
4 GND 9 'VSENSE
5 Vop 10 BAT

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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Pin Description

Pin No. Symbol Function
1 Vee Power supply, charge Tr input pin. Connect to an AC adaptor.
Oscillation frequency setting resistance connection pin
2 Rosc fosc=0.912V/(1.425E-10xRosc)
* Estimation : The fosc value for each Rosc value is specified on the Characteristics page.
3 LED LED connect pin (Nch open drain output) Turn on during charging.
4 GND Ground pin
Battery temperature detecting reference voltage pin
* It is not recommended to be used other than as battery temperature
5 Vop . . . . . .
detecting reference voltage (resistance connection) since it is also used for
internal charge current reference voltage.
6 TH Battery temperature detection input pin. Connect to a thermistor.
7 CVSEL A change pin of the charge constant voltage.
L or Open : CV=4.05V, H : CV=4.20V
Charge current setting resistance connection pin
8 RICHG ICHG=674xVDD pin voltage/RICHG
* Estimation: The Charge Current value for each RICHG value is specified on the
Characteristics page.
9 Vepnse Battery voltage detection, constant voltage charge control pin
Connect to the positive side of a battery pack.
10 BAT Charge Tr output p1n .
Connect to the positive side of a battery pack.

Absolute Maximum Ratings

Recommended Operating Conditions

ltem Symbol Ratings Units
Storage temperature Tstc -55~+150 °C
Operating temperature Torr -40~+85 °C
Pin voltage Vin -0.3~+6.0 A%
BAT pin output current IBAT 700 mA
LED pin sink current ILED 20 mA
Power dissipation Pd 1.94 (*1) w

note : %1 When mounted on a 40 x 40 x 1.6tmm (epoxy glass, double-sided, copper layer 90%) PC board.

Item Symbol Ratings Units
Operating temperature Torr 0~+45 °C
Vce Operating voltage Vop 4.5~5.5 \Y

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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= [ englorz N e = leal= g1l [ec (Except where noted otherwise Ta=0~45°C, Vcc=5.0V)

Item Symbol Measurement conditions Min. | Typ. | Max. | Units

Supply current Icc During fast charge (Irapchg = 500mA setting) 30 | 45 | mA

Inflow current of BAT/Vsense pin under the
following conditions :

Leak t Ileak 1 2
eak curren ca 1. BAT (=Vsense)=3.6V AC adaptor is unconnected wA
2. Charging is completed
Reset detection voltage Vpor Reset mode when Vce<Vror 23 |25 27|V
ADP detection voltage Vadp Charging stops when Vcc<Vadp 36 | 3.8 | 4.0 A"
Vsense pin discharge current 1 | Idischgl | Vsense (=BAT)=3.2V in charge error mode 10.0 | 20.0 | pA
Vsense pin discharge current 2 | Idischg?2 Vsense (=BAT)=3.2V 100 | 200 | 300 | pA
Applied to detecti Itage from trickl
Fast-charge start detection voltage | Vqchgon ppiec o detection vottage from triciie 29 130 | 31| V

charge to fast charge

Fast-charge start det.ection Vachgonhys Applied to detectio'n voltage from fast 10 90 | 120 | mv
voltage hysteresis charge to trickle charge
Vrechgl CVSEL-H 3.85|3.95 | 4.05
Recharge detection voltage v
Vrechg2 CVSEL=L 3.70 | 3.80 | 3.90
Vchgl CVSEL=H 417 | 4.20 | 4.23
BAT regulation voltage v
Vchg2 CVSEL=L 4.00 | 4.05 | 4.10
i - <
Charge tc,top I/0 potential Vdefl Charge stops when Vcc-BAT<Vdefl 5 20 65 | mv
difference 1 Vce=H—L
top | tential - <
Charge s op I/0 potential Vdef2 Charge stops when Vcc-BAT<Vdef2 5 45 65 | mv
difference 2 Vce=L—-H
Battery overvoltage detection voltage |  Vov Vee=>Vov+100mV 427 | 435|443 | V

Forced charge current Istart RICHG=74.2kQ 0.3C (1.0C=Irapchg) 3.10 | 3.85 | 4.60 | mA
Trickle-charge current Iprechg RICHG=74.2kQ2 0.1C (1.0C=Irapchg) 0.75 ] 1.00 | 1.25 | mA

RICHG=74.2kQ 1.0C

- Irapch, 13.2 | 15.0 | 16.
Fast-charge current rapchg BAT=3.6V 3 5.0 | 16.8 | mA
Charge completion current Ifc RICHG=74.2kQ2 BAT=Vqchgon 0.75 | 1.00 | 1.25 | mA
Chip temperature detection1(*1) | Ttregl Applied to Tj (chip temperature) 83 93 | 103 | °C
Chip temperature detection2(*¥1) | Ttreg2 Applied to Tj (chip temperature) 103 °C
i tecti Appli Tj (chi
Chip terpperature detection Tdtreg pplied to Tj (chip temperature) 5 10 5 | eC
difference (*1) Ttreg2-Ttreg1
Thermal shutdown temperature (*¥1)| Tsd Applied to Tj (chip temperature) 143 | 153 | 163 | °C
Ta t detecti
emperaiure detecting Vbp Vop pin Output Voltage 1.92 A%
reference voltage
Te ture detecti
emperature detecting Ipp Vop pin Output Current 3 mA

reference terminal current (*1)

note : *1 The parameter is guaranteed by design.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.



MITSUMI Lithium-ion battery charge control IC MM3635

Item Symbol Measurement conditions Min. | Typ. | Max. | Units
Charge Stop Battery Temperature . o | VDDX | VDDx | VDDx
e e D e VthSL | Charge stop threshold when TH pin rises(-3°C) 0.779210.756210.7397 A%
Charge Recovery Battery Temperature . Vbpx | Vppx | Vppx
VthRL | Ch threshold when TH pin falls (0°C v
Detection Voltage (Low temperature) arge recovery threshold when TH pin falls (0°C) 0.748010.73130.7142
Charge Stop Battery Temperature . o Vopx | Vppx | Vppx
Detection Voltage (High temperature) | © o1 | Charge stop threshold when TH pin falls (45°C) | 0 101 200/ 3149V
Charge Recovery Battery Temperature .. Vbpx | Vppx | Vppx
VthRH |Ch threshold when TH 42°C A%
Detection Voltage (High temperature) arge recovery threshold when TH pin rises (42°C) | o0 30061 3379
TMRcnt pin Low-Level Input Voltage| VcvselL 05| V
TMRcnt pin High-Level Input Voltage| VcvselH 2 A%
TMRcnt pin Low-Level Input Current| Icvsell CVSEL=0V 1 HA
TMRent pin High-Level Input Current | IcvselH CVSEL=5.0V 10 | pA
LED Output pin Low-Level Voltage | VledL Iled=10mA 04 v
LED Output pin Leak Current Iledleak LED=5V -1 1 HA
Series Pass Tr On Resistance Ron Io=200mA 0.38 | 0.60 | Q
Oscillator frequency (*1) Foc Rosc=100kQ 576 | 64 | 704 | kHz
Vsense pin discharge time (¥1) | Tdischg Foc=64kHz 58 64 70 | ms
Foc=64kHz Vpor<Vcc<Vadp
i Tad 24 32
A: ?diPto:.connf1ct|;)n acp Applied when Vce=>Vadp detection s
etection time (x1, 2) Tadp2 Applied when Vece=<Vpor detection 32 64 9% | ps
Forced charge time (*1) Tistart Foc=64kHz 480 | 512 | 544 | ms
Forced charge OFF time (*¥1)| Toff Foc=64kHz 115 | 128 | 141 | ms
Battery voltage 5
detection time (1, 3) Tcon Foc=64kHz 96 128 | ms
Fast ch tart volt
ast charge start Voltage | 1 start Foc=64kHz 96 128 | ms
detection time (%1, 3)
h leti t
Charge completion current | 1, Foc=64kHz 192 256 | ms
detection time (*1, 4)
Rech I
echarge startvoltage | . . Foc=64kHz 192 256 | ms
detection time (*1, 4)
Trickle-charge timer (x1) Tdchg Foc=64kHz 54 | 60 | 66 | min
Fast-charge timer (*1) Tchg Foc=64kHz 270 | 300 | 330 | min
Battery overvoltage 5
detection time (¥1,3) Tov Foc=64kHz 96 128 | ms
Charge stop battery temperature Toro Foc=64kHz
detection time (*1,3) P VthSL, VTH=L—H or VthSH, VTH=H—L 96 198 | ms
Charge recovery battery temperature ToroR Foc=64kHz
detection time (*1,3) P VthRL, VTH=H—L or VthRH, VTH=L—H

note : %1 The parameter is guaranteed by design.

note : #2 The detection time varies depending on the timing of detection for approximately one clock due to
the mode transition system operated when matched 4 times in 8ms.

note : #3 The detection time varies depending on the timing of detection for approximately one clock due to
the mode transition system operated when matched 4 times in 32ms.

note : *4 The detection time varies depending on the timing of detection for approximately one clock due to
the mode transition system operated when matched 4 times in 64ms.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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Test Conditions (Except where noted otherwise Ta=0~45°C, Vcc=5.0V, CVSEL=H)

Item Symbol Mea;ggﬁwent Measuring conditions
Subblv current 1 Lecl A Measure the current of [1-110 when
PRl ¢ R8=(Irapchg=500mA setting) and IF10=500mA.
1. Measure the current of 110 when VF1=0V and VF10=4.2V.
Leak current Ileak A 2. Measure the current of 110 when VF10=4.25V
(charge completion mode).
Reset detection Voor B When gradually increasing VF1 from 2.3V to 2.7V under the condition of VF9=3.2V
voltage p and VF10=3.2V, the VF1 when I9 exceeds 100pA should be Vpor.
Adaptor detection Vad C When gradually increasing VF1 from 2.3V to 4.0V under the condition of
voltage p VF10=3.2V, the VF1 when V3 changes from H to L should be Vadp.
Vsense pin discharge Idischel B Measure the current of I9 when VF 9=4.5V to 3.2V after being kept under the
current 1 g condition of VF10=3.2V and VF9=4.5V and entering into error mode.
Vsense pin discharge Idische? B Measure the current of I9 immediate after increasing VF1 from
current 2 & 2.3V to 5.0V when VF9=3.2V and VF10=3.2V.
Fast-charge start Vachgon A When gradually increasing VF10 from 2.9V to 3.1V under the condition of

VF10=2.5V, the VF10 when |[10] exceeds 530mA should be Vqchgon.

When gradually decreasing VF10 from 3.1V to 2.7V under the condition
Vqchgonhys A of VF10=3.5V, the VF10 when |[10] falls below 530mA should be
Vqchgon2. Vqchgonhys=Vqchgon-Vqgchgon2

When CVSEL=H, gradually decreasing VF10 from 4.00V to 3.80V, and

detection voltage

Fast-charge start detection
voltage hysteresis

. Vrechgl when CVSEL=L, gradually decreasing VF10 from 3.90V to 3.70V after
Recha\l;gtlet:eetectlon C being kept in the condition of VF10=4.25V and entering into charge
9 Vrechg? completion mode, the VF10 when the charging restarts (|[10|>1mA)

and V3=H to L should be Vrechgl(CVSEL=H), Vrechg2(CVSEL=L).

Vchgl Measure the voltage of V9 in fast charge mode and when IF10=

Regulation voltage |, } ~5mA (|IF10]Ifc). Vehg1=CVSEL=H, Vchg2-CVSEL-L

When gradually decreasing VF1 from 4.1V to 4.0V under the
Vdefl A condition of fast charge mode, VF1=4.1V, and VF10=4.0V, the V1-V10
when the charging stops (|[I10|<1mA) should be Vdefl.

Charge stop I/0 potential
difference 1

When gradually increasing VF1 from 4.0V to 4.1V under the condition
Vdef2 A of fast charge mode, VF1=4.0V, and VF10=4.0V, the V1-V10 when the
charging restarts (|[I10]>1mA) should be Vdef2.

Charge stop 1/0
potential difference 2

When gradually increasing VF10 from 4.27V to 4.43V under the condition
Vov C of VF10=4.25V, the VF10 when V3 becomes blinking (repeating H&L,
charge error mode) should be Vov.

Battery overvoltage
detection voltage

Measure the current of [10 immediately after increasing VF1

Forced charge current | Istart | A | ¢ 9 5y 6 5.0V when VF10=3.6V and RS=75kC).

Trickle-charge current | Iprechg A Measure the current of 110 when VF10=2.6V and R8=75kQ.

Fast-charge current | Irapchg A Measure the current of [10 when VF10=3.6V and R8=75kQ.

When gradually increasing VF9 from 4.1V to 4.2V under the condition
Ifc B of VF9=3.6V and VF10=Vqchgon, the |110| immediately before V3=L to
H and the charging stops (JI10|>1mA) should be Ifc.

Charge completion
current

note : %1 The parameter is guaranteed by design.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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Item Symbol Mea;%ﬁ?ent Measuring circuit
When gradually increasing chip temperature from 83°C to 103°C
Chip temperature Ttrecl A under the condition of fast charge mode, VF1=5V, and VF10=4V, the
detection 1 (*1) g chip temperature when 110 drops to the value that is 1C (I10 when
chip temperature is 25°C)x 95% should be Ttregl.
When gradually increasing chip temperature from 85°C to 120°C
Chip temperature Ttreg? A under the condition of fast charge mode, VF1=5V, and VF10=4V,
detection 2 (*1) g the chip temperature when 110 drops to the value that is 0.2C(I10
when chip temperature is 125°C)x105% should be Ttreg2.
Chip temperature .
e e 1 Tdtreg A Tdtreg=Ttreg2 -Ttregl
When gradually increasing chip temperature from 143°C to 163°C under
Thermal shutdown Tsd C the condition of fast charge mode, VF1=5V, and VF10=3.2V, the chip
temperature (*1) temperature when V3 becomes blinking (repeating H&L, charge error
mode) and the charging stops (|[10| < ImA) should be Tsd.
L] CIELID CEIOEY Vop D Measure the voltage of V5 when VF6=1.0V and VF10=3.6V.
reference voltage
Temperature detecting reference Ioo D When gradually decreasing IF5 under the condition of VF6=1.0V
terminal current (*1) and VF10=3.6V, the |IF5| when V5=Vbpx90% should be Ibp.
Charge stop battery When gradually increasing VF6 from 1.0V to 2.0V under the condition
temperature detection VthSL D of fast charge mode, VF6=1.0V, and VF10=3.6V, the VF6 when V3=L to
voltage (Low temperature) H and the charging stops (|[10|<1mA) should be VthSL.
Charae recovery batte When gradually decreasing VF6 from 2.0V to 1.0V under the condition of
temgerature dr:tectior:y VthRL D charge stop temperature detection mode, VE6=2.0V, and VF10=3.6V, the
P VF6 when V3=H to L and the charging restarts (|[10|>1mA) should be
voltage (Low temperature)
VthRL.
Charde stop batte When gradually decreasing VF6 from 1.0V to 0V under the
tem e?’atureF:ietectirgn VthSH D condition of fast charge mode, VF6=1.0V, and VF10=3.6V, the VF6
P , when V3=L to H and the charging stops(]110|<1mA) should be
voltage (High temperature)
VthSH.
When gradually increasing VF6 from 0V to 1.0V under the
Charge recovery battery i .
i (T VthRH D condition of charge stop temperature detection mode, VE6=0V,
e [ A and VF10=3.6V, the VF6 when V3=High to Low and the charging
geirig P restarts(|[10]>1mA) should be VthRH.
CVSEL pin Low-level .
input voltage VevselL Measurement conditions are as Vchg, more than voltage of VF7
— C from which the voltage of V9 is set to Vchgl is set to VcvselH,
CVS_EL pin High-level VevselH and below voltage used as Vchg?2 is set to VcvselL.
input voltage
CVSEL pin Low-level IevselL A Measure the current of I7 under the condition of fast charge
input current mode, VF7=0V, and VF10=3.6V.
CVSEL pin High-level TevselH A Measure the current of I7 under the condition of fast charge
input current mode, VF7=5V, and VF10=3.6V.
LED output pin Low- ViedL A Measure the voltage of V3 under the condition of fast charge mode,
level voltage IF3=10mA, and VF10=3.6V.
LED output pin leak Measure the current of I3 when VF3=5V and VF10=4.25V (charge
Iledleak E .
current completion mode).
Series pass Tr On Measure the voltage of V1-V10 under the condition of fast charge
P Ron A mode, VF1=4.0V, and IF10= —-200mA.

resistance

Ron=(V1-V10) /200mA

note : %1 The parameter is guaranteed by design.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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Measurement

Item Symbol el

Measuring circuit

When increasing VF1 from 2.3V to 5.0V under the condition of VF9=3.6V
Tdischg B and VF10=3.6V, measure the time from when VF1>2.5V(Vpor) to when
the current of 19 drops below 100pA.

1. After being kept for 128ms and more (more than Tpro) under the
condition of VF10=3.6V and VF1=2.3V to 3.6V, measure the time
from when VF1>3.8V(Vadp) to when V3=High to Low when

Tadp C increasing VF1 from 3.6V to 5.0V.

AC Adaptor connection 2. When decreasing VF10 from 5.0V to 3.6V under the condition of fast
detection time (*1) charge mode and VF10=3.2V, measure the time from when
VF1<3.8V(Vadp) to when the fast charge stops(|110|<1mA).

When decreasing VF1 from 5.0V to 2.0V in fast charge mode and

Tadp2 C when VF10=3.6V, measure the time from when VF1<2.5V(Vpor) to

when V3=Low to High.

When increasing VF1 from 2.3V to 5.0V under the condition of

Tistart C VF10=3.6V, measure the time from forced charge start(|/I10|>1mA) to

forced charge stop(|110|<1mA).

After increasing VF1 from 2.3V to 5.0V under the condition of

Toff C VF10=3.6V, the half time from forced charge stop(]I10|]<1mA) to

Vsense pin discharge
time (*1)

Forced charge time

(*1)

Forced charge OFF

time (1) fast charge start(|[10|>1mA) should be Toff.
When decreasing VF10 from 4.25V to 3.8V after charge complete
Battery voltage Teon C mode under the condition of VF10=4.25V, the half time from when
detection time (*1) the current of 19 exceeds 100pA to when V3=Low to High and the
charging restarts(|I10|>1mA) should be Tcon.
Fast charge start When R8=75kQ, after increasing VF1 from 2.3V to 5.0V under the
voltage detection time| Tgstart C condition of VF10=3.2V, the half time from forced charge stop
(*1) (J110|<1mA) to fast charge start (J]I10|>1mA) should be Tqstart.
e e When decreasing IF10 from-80mA to -30mA under the condition
Tifc F of fast charge mode and R8=75kQ), measure the time from when

LA IF10>-56mA (Ifc) to when the charging stops (110>-1mA).

When decreasing VF10 from 4.25V to 3.8V after charge completion
Trechg C mode under the condition of VF10=4.25V, measure the time from
when VF10<3.97V (Vrechg) to when the current of I9 exceeds 100pA.
When decreasing VF7 from 5.0V to 0V under the condition of trickle
charge mode, VF7=5.0V, VF10=2.6V, measure the time from when
VF10<0.5V (Vtmr) to when V3 starts blinking (V3=H to L, charge error
mode) and the charging stops (|I10|<1mA).

When decreasing VF7 from 5.0V to 0V under the condition of fast charge
mode, VE7=5.0V, VF10=3.6V, measure Tchg?2 that is the time from when

Recharge start voltage
detection time (*1)

Trickle-charge timer (*1) | Tdchg C

FES BT e ) Tchg c VF10<0.5V(Vtmr) to when V3 starts blinking (V3= H to L, charge error
mode) and the charging stops (|I10|<1mA).
When increasing VF10 from 3.6V to 4.5V under the ondition of fast charge
Battery overvoltage

Tov C mode and VF10=3.6V, measure the time from when VF10>4.35V (Vov) to
when V3 starts blinking (V3 = H to L, charge error mode).

When increasing (decreasing) VF6 from 1.0V to 2.0V(0V) under the

detection time (*1)

tgr:aregr:tzt:ep dt::::(:g 0 Toro C condition of fast charge mode, VF6=1.0V, and VF10=3.6V, measure
P time ("1 p the time from when VF6>Vth1(VF6<Vth5) to when V3=L to H and

the charging stops(|I10|<1mA).

When decreasing (increasing) VF6 from 2.0V(0V) to 1.0V under
the condition of charge stop detection mode, VF6=2.0V(0V), and
VF10=3.6V, measure the time from when VF6<Vth1R(VF6>Vth5R)
to when V3=H to L and the charging restarts (|JI10|>1mA).

Charge recovery battery
temperature detection Tpro C
time (*1)

note : *1 The parameter is guaranteed by design.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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Timing Chart (*All typ. numeric value)

M Normal charge

5V | -
Adaptor 38v | -
Voltage 25v k-
Vce Reset detection Vcc >Vpor (2.5V)
ov
1
! . recharge
' charge start cfharge completion charge stop(reset)
1 1 1
| ad > > >
4.2V : ; I I ————————:— ——————— - I
1

3.97v

1
1
1
3.0V oo - e e e o s
| 1 ! 1 1 !
Battery | 1 1 ! ! 1 ! | 1
| 1 1 ! ! 1 ! | 1
Voltage ' . o ' I ! I '
1 1
BAT : L - : - L
[ 1 1 ! ! 1 ! | 1
1 X 1 1 ! ! 1 ! \ 1
| ! 1 1 1 ! 1 ! | 1
| ! 1 1 ! ! 1 ! | 1
| ! 1 1 ! ! 1 ! | 1
' : L 1 1 ! 1 ! L I
1 1 ! 1
I ! | b - I - | |
Forced | 1 ! ! 1 ! 1 !
: : charge ! ! ! : 1 ! ~, CCcharge2
| . , CC charge1 1 CC charge2(fast-charge) CVcharge 1 charge completion, (recharge) 1
| Tistart (pre-charge) 1 ! { ! ! | !
—— + »
I | 512ms | ! - i Vo=4.20V ' | i ! charge stop
1 1 1
1 : : 1 ! ! ! Tifc! ! rechg 1 !
I | , ! - X 256ms! ! 1256ms oo !
1
: ! ! | Co ! = ! ) oems -
10C[=-=-=---- [ N v (R R L - b s p——— - -
Tdisch ! i | ' ! ! !
oAmD N d' Toff Tqstart ~ Tastart | Toff Tcon ! Toffy
:4—*_'32”2)5 1g8ms 128ms 128ms | 128ms 128ms . 1?8m3|
. 1 f | |
Charge 1 ! : . , 1 1 | ! 1 ! |
Current ' aTpro Tdischg X //Chip temperature detection 1 Tdischg X Tdischgy | !
c 4 _ _1128ms 64ms | | . (Tjmax<93~103°C) 1o BAms gams1
0.3C |- - | I L | 1 oy ! ! L
X 1 1 \ Yo 1 ! Y
01C |- -q--F--F---- F o+ -1- - e B R Lot | 1 Y
. 1 [ | I ! 1 ! : [}
L] L I P L 1 P
' | [ 1 ol 1 ] 1
: 1 : [ : 1 [ ! : ! : !
1 L] | 1 B I 1 1 1
: 1 ! [ ' 1 ' 1 'y 1
3004A - - - -k - - - T et et i s e
VSENSE . I | | | L
; 200pA
Discharge (o)
Current 1pA
(lleak)
o —==-—7—- FEEEEEIES :
I 1
| 1
I 1
1
ON=-=-d4-=-=--- : .
1 1
1 1
LED - ;
1
OFF —_— 1 :
1 I 1 1
1 | 1 ! ! | 1
1 | 1 ! ! 1 !
; ! ' | | ! :
N-=-J- -~ e e e e e e———— e e e e e m - - F-———— === == -
Pre charge ! | | ! \
. 1
timer | \ ! \ !
(60min) D ! | X |
I . 7 " T 1 T
1 I 1
: : ! : : 1
ON - =~ b e e e e e — = S .
Fast charge 1 !
timer : !
(300min) ! I
OFF L . R, —— -

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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M Input Adaptor M Release Adaptor
3.8V 3.8V 1
VCC
2.5V VCC 2.5V
ov ov
BAT 3.6V BAT 3.6V
ch 1.0C Ch 106 32ms
arge 512ms 128 arge
Current 0.3C (ristart) (Tastar) Current (Tack)
0A (STZES) s 0A
300pA aap) °
200pA 128ms VSENSE s00uA
VSENSE (dischg?) or 64ms Discharge
Discharge JuA (Tdischg) Currengt] e
Current opa et == oA G
(Tdischg) 64%5 )
ON ON (Tadp2)
LED ON OFF
LED OFF OFF ON orF
M 0V<BAT<3.0V, Charge start (trickle charge) M Trickle charge timeup
5.0V 5V
VCC VCC
ov ov
BAT 28V ; BAT<3.0V
1.0C - [Forced charge] [Trickle charge] BAT <3
ms BAT>1.1V —
Charge (Tadp) 51§mr§ 128ms >
Current 0.3C 1 (Tistart) (Tgstart) [Trickle charge] [charge stop]
1 1.0C
0.1C : Charge 60min.(Tdchg) charge error mode
0A Current -
128ms T2gme 0.1C
(Tpro) o 0A
VSENSE ggg“i 300pA
Discharge (1dischg?) v VSENSE " “A
Current A (Tdischg) ™! Discharge (idischg)
ouA (lleak) 1 Current oy JuAlleak
(Tdischg)
ON
ON
LED ON OFF
OFF ON LED
OFF OFF

M 3.0V<BAT<4.2V, Charge start (fast charge) M Fast charge timeup

VCC

BAT

Charge
Current

VSENSE
Discharge
Current

LED

5V
ov
3.6V
100 [Forced charge] [Fast charge]
. 32ms
(Tag) 312ms 128ms
0.3C : (Tistart) (Tqstart)
0A 128ms 1 (%3%5
(Tpro) o
300pA
2004
(Idls?I %2) 64ms ,
o Ileuak) (Tdischg)
64ms
(Tdischg)
ON
OFF OFF ON

VvCC

BAT

Charge
Current

VSENSE
Discharge
Current

LED

5V

ov

BAT<4.2V
BAT>3.0V

=

me

r Start

[Fast charge]

[charge stop]

1.0C

300min.(Tchg)

charge error mode

0a &:1C
300pA

10pA
(Idischg1)

0uA 1pA(lleak)

ON

OFF

ON

OFF

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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M BAT=4.2V, Charge start (charge completion)

VCC

BAT

Charge
Current

VSENSE
Discharge
Current

LED

5V

ov

4.2v

[Forced charge]

[charge stop]

1.0C

32ms
Lyl dep)

512ms
(Tistart)

128ms

256ms
(Tgstart)

128ms!
(Tgstart); _ (Tifc)

Charge
completion
mode.

0.3C

0.1C
0A

300pA

128ms;
(Tpro)

128ms 128ms
(Toff) (Toff)

2004A
(dischg2)

—

—

TpA
OpA lleak)

64ms
(Tdischg)

(Tdischg)

64ms

64ms
(Tdischg)

ON

OFF

OFF

ON

OFF

M Full charge detection

VCC

BAT

Charge
Current

VSENSE
Discharge
Current

LED

ov

4.2v

[Fast charge]

0.1C

0A

300pA

[charge completion]

128ms
(Tgstart)

256ms
(Tifc)

128ms
(Toff)

200pA
(IdisngZ)

64ms
(T d\schgT'

1A
(1daK)

OpA

ON

ON

OFF

OFF

B Fast-charge start voltage detection

VCC

BAT

Charge
Current

VSENSE
Discharge
Current

LED

5.0V

ov

3.0v

[Trickle charge]

P

[Fast charge]

1.0C

0.1C

128ms
(Tgstart)

0A

300pA

2000A
(dischg2)

1uA
(idak)

OpA

ON

OFF

ON

M BAT>4.35V, Charge start (battery overvoltage)

5V
VCC
ov
BAT 44V [ ;
charge stop)
c 100 ?I’Qrgs) charge error mode
harge adp) 4 1
Current 128ms
041G (Tpro)
0A
300pA «J(ZT%T)S
VSENSE 152K
Discharge 10pA
Current (Idischg1)
ouA 1pA(leak
64ms
(Tdischg)
LED OFF
OFF
M Recharge detection
VCC 5.0V
ov
BAT 3.95V /
106 [Full charge] [Fast charge]
Charge 256ms | 128ms 128ms
Curregnt (Trechg) 1 (Toff) ; {feon
0A
300pA
\(SENSE 200
Discharge (Idischg2) s
Current “?w}() (Tdischg)
OuA eal
ON
LED OFF ON
OFF

B Chip temperature detection

5.0V
VCC
ov
BAT BAT>3.0V
[Fast charge]
1.0C
Charge Chip temperature detection
- (charge current is controlled
Current to become Tjmax=93~103°C)
0.1C
0A B
VSENSE 300pA
i 10pA
Discharge (disehg)
Current 1pA(leak
OpA ¥
103C
Chip 93°C
Temperature
ON
LED ON
OFF

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.



MITSUMI Lithium-ion battery charge control IC MM3635

M Thermal shutdown M Battery temperature detection
5V 5V
VCC VCC
ov
ov
BAT 3.0V<BAT<4.2V
BAT BAT>3.0V <
[Fast charge] [Fast charge] [Fast charge]
[Fast charge] 1.0C
1.00 Charge 128mse ] 128msie ] i pl128ms L] 128ms
Charge Current (Tpro) (Tpro) (Tpro) (Tpro)
Current 0.2C
e E— 0A
VSENSE 300pA
s00uA Discharge o
VSENSE 10pA 9 (idischg1)
Discharge (I?iSAchP Current wg(ﬂzak)
Current ”o(uia ) e
o0 B tt (VDD#0. 329?)
Chip e Temgeg{u re (vopso 3%52’
Temperature 193¢ ; WoDx073]5
9C (TH pin) (VDD#0.7562)
ON ON
LED ON OFF LED ON ON ON
OFF OFF

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.



MITSUMI
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Flow Ch

AC adaptor

_connection

Reset release
Vce >Vpor(2.5V)

Reset \_ No
< LED:OFF /=~

Adaptor detection Zime
Tadp2(64us)

VseNnsEe pin discharge
Idischg2(200pA)
Tdischg(64ms)

Adaptor connection detection
Vec=Vadp(3.8V)
Adaptor detection time
Tadp(32ms)

Charge start
LED : Lighting

Forced Charge ON
Istart (0.3C)/Vchg(4.2V)
/Tistart(512ms)

)\

Forced Charge OFF
Toff(128ms)

Vsense pin discharge
Idischg2(200pA)/Tdischg(64ms)

Battery voltage detection

*1  All typ. numeric value.

*2  Charge current, charge completion current and
each detection time for RICHG=74.2k(), ROSC=100kQ,
CVSEL=H.

Vet 2 Vgchgon(3.0V)
Detection time : Tqstart(128mg)

Trickle Charge mode

Iprechg(0.1C)/Vchg1(4.2V)
Tdchg(60min) TART

Tdchg(60min)
Timeout

Battery voltage detection
Vearz3.0V
Detection time : Tqstart(128ms)

Tdchg(60min) timer
Reset

Fast—Char%e mode
Irapchg(1.0C)/Vchg1(4.2V)
Tchg(300min)TART

Tchg(300min)
Timeout

Charge current detection
Ichg = Ifc(0.1C)
Detection time : Tqstart(128ms

Recharge voltage detection
Vear<Vrechg(3.97V)

I

Charge OFF
Toff(T28ms)

Vssnssé:nn discharge
Idischg2(200pA)/ Tt dischg%64ms)

Charge OFF
Toff(T28ms)
Vsense pin discharge
Idischg2(200uA)/Tdischg(64ms)

\:

Charge

Vsense pin d
Idischg1(

Charge Error
LED : OFF

OFF

ischarge
10pA)rg

Timer reset
Error reset

AC adaptor
Pull out

Battery voltage check
Detection time : Tgstart(128ms)

Battery voltage check
Detection time : Tgstart(128ms)

Charge completion
LED : OFF

Charge completion flag clear
LED : Lighting

LED : Lighting

Tchg(300min) timer
Reset

I

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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Protection function (Always detected)

After reset release
Always works

*1 Al typ. numeric value.

*2  Charge current, charge completion current and
each detection time for RICHG=74.2k(), ROSC=100kQ,

CVSEL=H.

Reset detection
Vcc=Vpor(2.5V)
Adaptor detection time
Tadp2(64us)

Reset
LED : OFF

After adaptor connection
Always works

Over charge detection
VBAT = Vov(4.35V)
Detection time : Tov(128ms)

Chip temperature detection
Tj >Tsd(153°C)

Charge stop
battery temperature detection
VthSH(45°C) >VTH >VthSL(-3°C)
Detection time :
Tpro(128ms)

Charge stop
temperature ditection

Charge stop
LED : OFF

Timer interruption
Stop Vsense pin discharge

Charge recovery
battery temperature detection
VthRH{42°C)< VTH< VthRL(0°C)
Detection time :
Tpro(128ms)

Charge Error
Charge OFF

LED : OFF
VsensE pin discharge
Idischg1(10pA)

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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(@sF-1 =011z g3 [e5:) (Except where noted otherwise Vcc=5.0V, RICHG=74.2kQ), Rosc=100kQ), CVSEL=H, Ta=25°C)

M Charge current - BAT voltage M RICHG voltage - Charge current
20 2
18 1.8 //
g 12 s 16 —
: [} 1.4 7
§ 12 g 12 A
5 10 S 1 %
o 8 @ 08 /
g 6 O 06
c o
5 4 0.4 ,
2 02 4
0 0
0 1 2 3 4 5 0 2 4 6 8 10 12 14 16 18 20
BAT voltage (V) Charge current (mA)
M Supply current - VCC B VSENSE current - VCC
2 1.4
- = 1.2
R 2 10
- [
5 1.2 —— g 08
5 " 3 06
> 08 o 04
& & 0o
=] / .
o 04 %)
/ ~ 00
0 -0.2
0 1 2 3 4 5 0 1 2 3 4 5
VCC (V) VCC (V)
M Charge current - RICHG external resistor M Foc - ROSC external resistor
1000 120 Y
—_ \
T 800 100 \\
= — 80
g 600 £ \
5 < 60 A\
o 400 8 \
% L 40 g
S 200 [\ 20 N
\\ \\~~~
0 0
0 10 20 30 40 50 60 70 80 90 100 0 100 1000
RICHG external resistor (kQ) ROSC external resistor (kQ)

Note : * These are typical characteristics.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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M Line regulation M Load regulation

4.23 4.23
S S
Q 422 o 422
8 8
S 4.21 S 4.21
> >
c c
S 420 S 4.20
8 s
> 4.19 > 4.19
] [9)
a0 o
k- 4.18 e 418
om om

4.17 4.17

45 46 4.7 48 49 50 51 52 53 54 55 01 02 03 04 05 06 07
VCC (V) Charge current (A)

[ Chip temperature control - Thermal shutdown B Series pass Tr on resistance - Charge current

1.2 __ 06
G
—_ 1 o 05
3) \ g
]
t 08 @ 04
o \ 8
3 06 s 03
g \ :
5 04 3 0.2
©
6 =%
0.2 \ 8 o1
[}
w
0 0.0
20 40 60 80 100 120 140 160 0 0.2 0.4 0.6 0.8 1
Environmental temperature (°C) Charge current (A)

note : * These are typical characteristics.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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M Supply current M Leak current 1-1
5.0 2
’<" —_
g 40 ER
§ 3.0 E 1
5 — g 0
© 20 5
> o
g ¥ -1
g 10 3
0.0 -2
-40 -20 0O 20 40 60 80 -40 -20 0O 20 40 60 80
Temperature (°C) Temperature (°C)
M Leak current 1-2 M Reset detection voltage
2.0 2.8
> 2
= o 27
ERR g
Q S 26
- >
o c
g 10 S 25
5 ] N 3
_‘;{’ o 24
5 05 It
4 g 23
Q
o
0.0 2.2
-40 -20 0 20 40 60 80 -40 -20 0O 20 40 60 80
Temperature (°C) Temperature (°C)

[l Adaptor detection voltage

4.1

4.0

3.9

3.8

3.7

3.6

Adaptor detection voltage (V)

3.5

-40 -20 O 20 40 60 80
Temperature (°C)

Note : * These are typical characteristics.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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B VSENSE pin discharge current 1 B VSENSE pin discharge current 2
_ 25 __ 350
= =
E 20 % 300
L o
3 3 250
s 18 S
8 £ 200
2 10 2
= £ 150
o o
w w
] 5 2 100
B 2
0 50
40 20 0 20 40 60 80 -40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)
B Fast-charge start detection voltage B Fast-charge start detection voltage hysteresis
s 82 C 160
8 o
£ 43
S 31 gE 420
= O »n
£ S
8 §5
3 30 %G 80
5 52
> 8%
= += O
=] [2]
3 £
- 28 0
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)
M Recharge detection voltage [ BAT regulation voltage
4.10 4.26
s
8 4.05 Z 424
© Q
S &
> 4.00 £ 422
S =
B 3.95 S 420
g 2
é 3.90 g 418
S =
5 3.85 < 416
o
3.80 4.14
-40 20 0 20 40 60 80 -40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)

Note : * These are typical characteristics.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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M Charge stop I/0 potential difference 1 B Charge stop I/0 potential difference 2
70 70
2 60 2 60
Ss Ss
SE %0 SE 50
- — o
Q 3 40 I —— Q 2 40
o= |t [oRp ]
S0 30 S0 30
o9 o8
55 20 SE 20
& 10 2 10
(&) (&)
0 0
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)
M Battery overvoltage detection voltage B Forced charge current
3.90 5.0
c
o <
E £
% 385 = 45
° g
g 5
T o o
592 3.80 g 40
S = 5 —
25 5
o
> 375 ® 35
2 o
8 e
3.70 3.0
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)
M Trickle charge current B Fast-charge current
14 17
< -
<
s £
E 12 = 16
£ g
= =
0 3 45
© 10 =
< ©
[$) <
o 08 S 14
X (2]
[3] (M
= i
0.6 13
40 20 0 20 40 60 80 -40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)

Note : * These are typical characteristics.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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M Charge completion current B Temperature detecting reference voltage
1.4 @ 200
— o
= o
g 1.2 e 195
3 £s
< (8]
S L—T" g
g 1.0 § g 1.90
=3
o 08 ® 185
=4 g
5 5
0.6 180
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)
M Charge stop Batt. temperature detection voltage I Charge recovery Batt. temperature detection voltage
(Low temperature) (Low temperature)
5 0.78 es 0.75
£ g2
g 077 éé 074
5
£2 Sh
2£ 0.76 £0
g S35 073
prg= 5§
=% 0.75 gg
55 g2
% £5 072
5 0.74 S5
S 83
S 073 °® o071
40 -20 0 20 40 60 80 40 -20 0 20 40 60 80
Temperature (°C) Temperature (°C)
M Charge stop Batt. temperature detection voltage M Charge recovery Batt. temperature detection voltage
(High temperature) (High temperature)
5 0.35 es 0.37
8 SE
@ 5
T= 0.34 g—é 0.36
5T
2 25
L= =0
£5 033 S3 035
—Qa Pl =)}
g3 g2
2 g2
2% 032 6 034
= 2%
s sg
S c3
0.31 0.33
-40 -20 0 20 40 60 80 40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)

Note : * These are typical characteristics.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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B CVSEL pin Low-level input current B CVSEL pin High-level input current
1.0 . 100
s 05 S 80
3 < 3<
_é = =2 60 —
- [o k=
5§ 00 £ —T
£5 c5 40
Q0 [e X3
= 05 =
c';,g § 2.0
(&) 0
-1.0 0.0
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature (°C) Temperature (°C)
M LED output pin Low-level voltage B LED output pin leak current
0.7 2.0
= 9
Q =
S =
£ 06 g 10
= =1
© o
3 0.5 x
4 | L 00
o .
H T E 1o
5 03 /] g "
a a
w
= 02 ~ 20
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature (°C) Temperature (°C)
M Series pass Tr on resistance M LED blinking cycle
__ 06 1.3
]
® w
% 0.5 E 1.2
@ "] [$)
g 04 — —_ g 14
=03 £ 10— o
2 S —{
o [a]
g 02 ul 0.9
5
(7]
0.1 0.8
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature (°C) Temperature (°C)

Note : * These are typical characteristics.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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B VSENSE pin discharge time M Forced charge time
80 620
m —_
1= [2]
E E 580
£ [0)
=70 £
5 = 540
© o
5 65 —— 3 T
2 ~—_| S 500 —
> 60 — et p—
2 8
ﬁ 55 g 460
S L
50 420
40 20 0 20 40 60 80 -40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)
M Forced charge OFF time B Trickle-charge timer
160 75
m @
£ 150 £ 20
E E
& 140 : 65
2 130 S &0
) | s — |
§ 120 — £ 55
3 o
o 110 X 50
o =
L ~
100 45
-40 20 0 20 40 60 80 -40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)
M Fast-charge timer
340
N
E 320
B I
£ 300 —
g 280
<
?
B 260
T8
240

-40 -20 O 20 40 60 80
Temperature (°C)

Note : * These are typical characteristics.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.
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Application Circuit

AC
ADAPTOR
Li-ion
VDG | —frmmmmmm gy Veo[1] BAT[10] Battery
| Vsense[9]
i Rosci?] ) Protection IC SYSTEM
GND | ! RICHGI[8] INTERFACE
T MM3635
— ; SYSTEM
i 6V or lower LED[3] VDD[5]
i SYSTEM
| CVSEL INTERFAGE
: [7] GND[4] THIE]
S, T ~ Thermistor

Input Overvoltage Protection
Load Switch

I}

s ) 10k
(@25°C)

B value
;3380K

©)

- We shall not be liable for any trouble or damage caused by using this circuit.

- In the event a problem which may affect industrial property or any other rights of us or a third party is
encountered during the use of information described in these circuit, Mitsumi Electric Co., Ltd. shall not be
liable for any such problem, nor grant.

* Any products mentioned in this catalog are subject to any modification in their appearance and others for improvements without prior notification.
* The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you will be asked to check their specifications.



