MITSUMI Lithium-lon Battery Charge Control IC MM3358

Lithium-lon Battery Charge Control IC
Monolithic IC MM3358

This IC is a linear charge control IC for 1-cell Lithium-lon and lithium-polymer batteries.

It incorporates a power MOSFET and a reverse-current block circuit for easy implementation of charge
control of Lithium-lon and Lithium-polymer batteries without an external sense resistor and a reverse-
blocking diode.

The chip temperature detection function can limit the temperature rise in the IC during high power charging
and the temperature detection function enables the temperature for charge to be controled.

This IC uses a small PLP-10pin package.

Features

1. BAT Regulation Voltage 4.2V+30mV(x£0.7%)

2. Fast Charge Current 558mA+5%(RICHG=2.32kQ)

3. The external resistor enables trickle/fast-charge current/charge completion current to be set
(Maximum charge current : 1.5A).

4. A charge timer is embedded in this IC. The external resistor enables the charge timer to be set arbitrarily.

5. The chip temperature detection function can limit the temperature rise in the IC during high power
charging. It can be charged at an optimal rate.

6. The battery temperature detection function with thermistor input enable the temperature for charge to be
controled.

7. LED Driver (1ch)

8. 10pin Small Package; PLP-10(2.5x2.7x0.6mm max.)

PLP-10

Applications

1. Cellular phones

2. Portable music players
3. PDAs

4. Digital still cameras

5. Portable game devices




MITSUMI

Lithium-lon Battery Charge Control IC MM3358

Block Diag

l/ Input/Output
a0 difference detection
(VCC-BAT<0.045V)
Vce S DK BAT  iion
-4
34 T fwd L
;J; Reset detecti © Wy i
eset detection \/REF .
@.5V) ==
AC Adaptor ] VSENSE
V) Battery discharge
Adaptor detection (104A,2000A,
i SN > 300pA) J
W =
Charge current
detection Y- RICHG
Constant voltage control Q)
(4.2v) Richg
VRer 2.32k
Overvoltage
VovREF 4+ Vop REG detection > |BAT[A]-
(REG) (4.35V) =
Vcerer(1.92V)/
Constant current control S Richgx674
(0.1,0.3,1C) Charge
completion
VF%D' detection
B 0.1C)
Voo L \Veorer | | (©0.10) REG Recharge
(y Voo 3 YWV detection
A9 T Charge gory)
ON/OFF
5: <
10K : Low temperature J7
= detection Temperature control Fast-ch:
L_ID ————————————————— | ast-charge
| == : © | REG start detection
3 High - | (3.0v)
7) temperature] T s |
hys|| hys detection ! 5 | h
TH I o \ ys
©) | - I
Thermistor ! Zoac I
10k o I
I H REG charge §tart
(@25°C) 1 0 Ttregl Ttreg2  Tsd | detection
1 (93°C) (103°C) (153°C) | (1.1v)
I Chip surface temperature ! |
L —————— \[ ——————— ! hys
Charge Control
ipigh i Timer short
OSC | Timer [Timer short
64kHz]
( ) Vce
Fosc[Hz]= RESET
0.912V/(1.425E-10"Rosc) _|
LED xx
Rose 1OSC ©
100k

A
jGND
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Pin Assignment

Vee | 1 ( Y . 10| BAT
Rosc | 2 : 9 VSENSE
LED | 3§ 8| Rore
GND | 4 | | 17| TMRent
Voo | 5 ¢ L6 | TH
PLP-10
(TOP VIEW)
1 Vce 6 TH
2 Rosc 7 TMRcnt
3 LED 8 RICHG
4 GND 9 'VSENSE
5 Vop 10 BAT
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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-10 * Rosc)
* Estimation : The fosc value for each Rosc value is specified on Flow Chart.

3 LED LED connect pin (Pch 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.

Battery temperature detection input pin. Connect to a thermistor.

6 TH Used for both a timer and a Blinking cycle time reduction pin
Enter time reduction mode when TH>(Vcc-approx.1.0V), Vce>3.8V, and when
maintaining 32msx2.

7 TMRent Timer (trickle charge timer, fast charge timer) ON/OFF control pin
High: Timer stops, Low/open: Timer is valid.
Charge current setting resistance connection pin
ICHG=674x1.92V/RICHG

8 RICHG * Estimation: The ICHG value for each RICHG value is specified on Flow Chart.
Used for both a timer and a blinking cycle time reduction pin
Enter time reduction mode when RICHG >(Vcc-approx. 1.0V), Vce>3.8V, and when
maintaining 32ms x2.

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
AICHG, Voo, BAT pnvotzge | V7 03460 v
BAT pin output current IBAT 1.5 A
LED pin output current ILED 20 mA
Power dissipation Pd 2.25 (*1) w

note : *1 When mounted on a 40 x 40 x 1.6tmm (Copper foil area 50%, FR4) PC board.

Item Symbol Ratings Units
Operating temperature Torr 0~+45 °C
Vce Operating voltage Vop 4.0~6.0 \Y
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= Yoozl MO a1 = loal= g [yl (o)l (Except where noted otherwise Ta=0~45°C, Vcc=5V)

Item Symbol Measurement conditions Min. | Typ. | Max. | Units
Supply current 1 Ieccl | During fast charge (Irapchg = 500mA setting) 30 | 45 | mA
Supply current 2 (1) Icc2 | During fast charge (Irapchg = 1000mA setting) 35 | 52 | mA

Inflow current of BAT/Vsense pin under the
following conditions :
Leak t1 Ileak 1 2

eak curren ca 1. BAT (=Vsense)=4.2V AC adaptor is unconnected nA

2. Vce=4.8V charging is completed

Inflow current of BAT/Vsensk pin under the

Leak current 1 (*1) Ileak | following condition: 1 2 HA
1. BAT (=Vsense)=1.0~4.2V AC adaptor unconnected
Reset detection voltage Vpor Reset mode when Vcc<Vror 23 |25 |27 |V
ADP detection voltage Vadp Charging stops when Vcc<Vadp 36 | 38 | 40 v
Vsense pin discharge current 1 | Idischgl | Vsense (=BAT)=3.2V in charge error mode 10 | 20 | pA
Vsense pin discharge current 2 | Idischg?2 Vsense (=BAT)=3.2V 100 | 200 | 300 | pA
. . . 1
Charge start detection Vstart Used f(?r battery connection detection as we 011112 v
voltage Charging stops when Vsense (=BAT)<Vstart
Ch tart detecti N i 1 i
arge start de ec. ion Vstarthys ot ?pp 1ed’ to battery voltage detection 50 | 100 | 150 | mv
voltage hysteresis immediately after reset release
Fast-charge start detection voltage | Vqchgon 29 | 30 | 31 v

Fast-charge start detection Applied to detection voltage from fast

Vqchgonh 40 | 80 | 120 \%
voltage hysteresis (ehigonnys charge to trickle charge m
Recharge detection voltage | Vrechg | Charging restarts when Vsense (=BAT)<Vrechg | 3.87 | 3.97 | 4.07 | V
BAT regulation voltage Vchg 417 | 420 | 423 | V
Charge stop 1/0 potential Charge stops when Vcc-BAT<Vdefl
5 30 | 65 \%
difference 1 Vdefl Vee=High—Low m
Charge stop 1/0 potential Charge stops when Vcc-BAT<Vdef2
Vdef2 5 45 | 65 \%
difference 2 de Vee=Low—High o
Battery overvoltage detection voltage | Vov Vee=>Vov+100mV 427 | 435|443 | V

note : *1 The parameter is guaranteed by design.
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Item Symbol Measurement conditions Min. | Typ. | Max. | Units
Forced charge current Istart RICHG=2.32kQ 0.3C (1.0C=Irapchg) 116 | 167 | 219 | mA
. RICHG=2.32kQ 0.1C (1.0C=Irapchg)
Trickle-charge current Iprechg BAT=2 6V 40 56 72 | mA
. RICHG=2.32kQ 0.1C (1.0C=Irapchg)
Trickle-ch t (%¥1) |Iprechg(* 4 2 | mA
rickle-charge current (*x1) | Iprechg(%) BAT=Vstart-Vqchgon 0 56 7
RICHG=2.32kQ 1.0C
Fast-charge current Irapchg BATZ3.6V 530 | 558 | 586 | mA
RICHG=2.32kQ 1.0C
Fast-ch t (*1 *
ast-charge current (¥1) | Irapchg(*) BAT=Vqchgon-Vchg 530 | 558 | 586 | mA
RICHG=1.30kQ 1.0C
Fast-charge current2 Irapchg?2 BAT=3.6V 1000 mA
Charge completion current Ifc RICHG=2.32kQ2 BAT=Vqchgon 40 56 72 | mA
Charge completion current (%¥1) | Ifc(*) RICHG=2.32kQ2 BAT>Vqchgon 40 56 72 | mA
Chip temperature detection1(x1) | Ttregl Applied to Tj (chip temperature) 83 | 93 | 103 | °C
Chip temperature detection2(x1) | Ttreg2 Applied to Tj (chip temperature) 103 °C
Chip ten'1perature detection Tdtreg Applied to Tj (chip temperature) 5 10 15 oC
difference (*1) Ttreg2-Ttregl
Thermal shutdown temperature (*¥1)| Tsd Applied to Tj (chip temperature) 143 | 153 | 163 | °C
Ta t detecti
emperature detecting Vop Vop pin Output Voltage 1.92 vV
reference voltage
Te t tecti
empera ufe detecting Iop Vop pin Output Current 3 mA
reference terminal current (x1)
Charge stop temperature detection . Vbpx | Vppx | Vppx
VthSL | Ch top threshold when TH 2°C v
voltage (Low temperature) arge stop threshold when TH pin rises (2°C) 0.6966|0.7142/0.7313
Charge stop temperature detection ) Vopx | Vbpx | Vbpx
VthSH | Ch top threshold when TH pin falls (43°C A%
voltage (High temperature) arge stop threshold when TH pin falls (43°C) | ) 200 514610 3604
Charge recovery temperature ) Vopx | Vopx | Vbpx
VthRL h threshold when TH pin falls (4°C A%
detection voltage (Low temperature) Charge recovery threshold when TH pin falls 4°C) | o707/ 606610.7141
Charge recovery temperature .. Vopx | Vopx | Vbpx
VthRH | Ch threshold when TH 38°C A%
detection voltage (High temperature) arge recovery threshold when TH pin rises B°C) | 50,1 9947104014

note : %1 The parameter is guaranteed by design.
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Item Symbol Measurement conditions Min. | Typ. | Max. | Units
TMRcnt pin Low-level input voltage | Vtmrl 0.5 A%
TMRcnt pin High-level input voltage | Vtmrh 2 A"
TMRcnt pin Low-level input current Itmrl TMRcnt=0V 1 HA
TMRcnt pin High-level input current | Itmrh TMRcnt=5.0V 10 | pA
LED Output pin High-level voltage | Vledh lled=-10mA Vee-0.6 A%
LED Output pin leak current | Iledleak LED=0V -1 1 HA
Series Pass Tr On Resistance Ron [o=200mA 038 06 | Q

Oscillator frequency (*1) Foc Rosc=100kQ 576 | 64 | 704 | kHz

Applied to a LED pin when Rosc=100k and
in charge error mode

LED Blinking Duty (*1) Dled Applied to a LED pin when Rosc=100k 30 50 70 %
Vsense pin discharge time (¥1) | Tdischg Foc=64kHz 58 64 70 | ms
Foc=64kHz Vpor<Vcc<Vadp

LED Blinking Cycle (*1) Fled 0.922]1.0241.126| s

i Tad 24 32
He Ada-ptor.connectlon adp Applied when Vce=>Vadp detection s
detection time (*1, 2)
Tadp2 Applied when Vce=<Vpor detection 32 | 64 | 96 | us
Forced charge time (*1) Tistart Foc=64kHz 480 | 512 | 544 | ms
Forced charge OFF time (¥1)| Toff Foc=64kHz 115 | 128 | 141 | ms
B | i
attery voltage detection | . Foc=64kHz 96 128 | ms
time (*¥1, 3)
Fast ch tart volt
astcharge start Voltage | 1 qtart Foc=64kHz 9 128 | ms
detection time (%1, 3)
h leti t
Charge completion current | .. Foc=64kHz 192 256 | ms
detection time (*1, 4)
Rech tart volt
ecnarge start VoRag® | Trechg Foc=64kHz 192 256 | ms

detection time (*1, 4)
Trickle-charge timer (x1) Tdchg | Valid when Foc=64kHz TMRcnt=Low or Open | 54 60 66 | min
Fast-charge timer (*1) Tchg | Valid when Foc=64kHz TMRcnt=Low or Open | 270 | 300 | 330 | min

Battery overvoltage

detection time (+1.3) Tov Foc=64kHz 96 128 | ms
Charge stop temperature
detection time (*1,3)
Tpro Foc=64kHz 96 128 | ms

Charge recovery temperature
detection time (*1,3)

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.
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Measuring Circuit
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[\ =TS0 d= 0= la10 @ e gl i{[e]als3 (Except where noted otherwise Ta=0~45°C, Vcc=5V)

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.
Measure the current of I1-110 when
*
SR Gl fal) Tecz A R8=(Irapchg=1000mA setting) and IF10=1000mA.
1. Measure the current of 110 when VF1=0V and VF10=4.2V.
Leak current 1 Ileak A 2. Measure the current of 110 when VF1=4.8V and VF10=4.25V
(charge completion mode).
Leak current 1 (*1) Ileak A 1. Measure the current of I10 when VF1=0V and VF10=1.0~4.2V.
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 Low to High 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 19 immediate after increasing VF1 from
current 2 & 2.3V to 5.0V when VF9=3.2V and VF10=3.2V.
. When gradually increasing VF10 from 1.0V to 1.2V under the
Charge::;: deetectlon Vstart C condition of VF10=0.5V, the VF10 when the charging starts
9 (110j>1mA) and V3=Low to High should be Vstart.
Charae start detection When gradually decreasing VF10 from 1.2V to 0.8V under the condition of
volgt’a o hvsteresis Vstarthys C VF10=1.5V, the VF10 when the charging stops (|I10[<1mA) and V3=High to
geny Low should be Vstart2. Vstarthys=Vstart—Vstart2
Fast-charge start Vacheon A When gradually increasing VF10 from 2.9V to 3.1V under the condition of
detection voltage dche VF10=2.5V, the VF10 when |[10] exceeds 530mA should be Vqchgon.
Fast-charae start detection When gradually decreasing VF10 from 3.1V to 2.7V under the condition
vol tage hysteresis Vqchgonhys A of VF10=3.5V, the VF10 when |[10]| falls below 530mA should be
geny Vqchgon2. Vgchgonhys=Vqchgon-Vqchgon2
When gradually decreasing VF10 from 4.07V to 3.87V after being
Recharge detection Vrech C kept in the condition of VF10=4.25V and entering into charge
voltage g completion mode, the VF10 when the charging restarts (|[10|>1mA)
and V3=Low to High should be Vrechg.
. Measure the voltage of V9 in fast charge mode and when IF10=
BAT regulation voltage| Vchg A _72mA (IF10}s1fc).
Charde stop I/O potential When gradually decreasing VF1 from 4.1V to 4.0V under the
9 di ffe‘r)encep1 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 Vdef1.
Charae stob 1/O When gradually increasing VF1 from 4.0V to 4.1V under the condition
otentigl diﬁe:')ence , | Vdef2 | A | of fast charge mode, VFI~40V, and VF10-40V, the VI-V10 when the
P charging restarts (|[I10[>1mA) should be Vdef2.
Batterv overvoltage When gradually increasing VF10 from 4.27V to 4.43V under the condition
v 9 Vov C of VF10=4.25V, the VF10 when V3 becomes blinking (repeating High&

detection voltage

Low, charge error mode) should be Vov.

note : *1 The parameter is guaranteed by design.
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Item Symbol Mea;%ﬁ?ent Measuring circuit
Forced charae current | Istart Measure the current of 110 immediately after increasing VF1
: from 2.3V to 5.0V when VF10=3.6V and R8=2.32kQ.
Trickle-charge current | Iprechg A Measure the current of 110 when VF10=2.6V and R8=2.32kQ.
Trickle-charge current (*1) | Iprechg (%) A Measure the current of [10 when VF10=Vstart~Vqchgon and R8 = 2.32kQ.
Fast-charge current | Irapchg A Measure the current of 110 when VF10=3.6V and R8=2.32kQ.
Fast-charge current (1) | Irapchg () A Measure the current of I10 when VF10=Vqchgon~Vchg, R8=2.32kQ.
Fast-charge current2 | Irapchg2 A Measure the current of 110 when VF10=3.6V and R8=1.30kQ.
Charae completion When gradually increasing VF9 from 4.1V to 4.2V under the condition
gcurrenf Ifc B of VF9=3.6V and VF10=Vqchgon, the |I10] immediately before
V3=High to Low and the charging stops (|[I10]>1mA) should be Ifc.
Charge combletion When gradually increasing VF9 from 4.1V to 4.2V under the condition
C?Jrrent (5:1) Ifc (%) B of VF9=3.6V and VF10>Vqchgon, the |I10] immediately before
V3=High to Low and the charging stops (|[I10]<1mA) should be Ifc.
When gradually increasing chip temperature from 83°C to 103°C
Chip temperature Ttreol 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 Ttreg1.
When gradually increasing chip temperature from 85°C to 120°C
Chip temperature Ttree? 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 Ttreg?2.
Chip temperature g
Rt 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=4V, the chip
temperature (*1) temperature when V3 becomes blinking (repeating High&Low, charge
error mode) and the charging stops (110 < 1mA) should be Tsd.
Temperature detecting |y, D Measure the voltage of V5 when VF6=1.0V and VF10=3.6V.
reference voltage
Temperature detecting reference I D When gradually decreasing IF5 under the condition of VF6=1.0V
terminal current (1) bb and VF10=3.6V, the |IF5| when V5=Vppx90% should be Ipp.

Charge stop temperature When gradually increasing VF6 from 1.0V to 2.0V under the condition
detection voltage VthSL D of fast charge mode, VF6=1.0V, and VF10=3.6V, the VF6 when V3=
(Low temperature) High to Low and the charging stops (|I10|<1mA) should be VthSL.

Charge stop temperature When gradually decreasing VF6 from 1.0V to 0V under the condition of
detection voltage VthSH D fast charge mode, VF6=1.0V, and VF10=3.6V, the VF6 when V3=High
(High temperature) to Low and the charging stops (|[10|<1mA) should be VthSH.

Charge recovery When gradually decreasing VF6 from 2.0V to 1.0V under the condition of
temperature detection VEhRL D charge stop temperature detection mode, VE6=2.0V, and VF10=3.6V, the

voltage
(Low temperature)

VF6 when V3=Low to High and the charging restarts (|[I10]>1mA) should
be VthRL.

note : *1 The parameter is guaranteed by design.
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Item Symbol Mea;%ﬁ?ent Measuring circuit
Charge recovery When gradually increasing VF6 from 0V to 1.0V under the
temperature detection VthRH D condition of charge stop temperature detection mode, VF6=0V,
voltage and VF10=3.6V, the VF6 when V3=Low to High and the charging
(high temperature) restarts(|[10|>1mA) should be VthRH.
TMRcnt pin Low-level . When gradually decreasing from 5.0V to 0V under the condition of fast charge
input voltage Vimr mode, time reduction mode (See Pin description), VF7=5.0V, and VF10=3.6V, the
C voltage below V3 should be Vtmrl and the voltage exceeding V3 should be VtmrH
TMRcnt pin High-level Vimrh when V3 becomes blinking (repeating High<Low, charge error mode) and the
input voltage charging stops (|[110|<1mA).
TMRcnt pin Low-level Ttmrl A Measure the current of 17 under the condition of fast charge
input current mode, VF7=0V, and VF10=3.6V.
TMRcnt pin High-level Ttmrh A Measure the current of I7 under the condition of fast charge
input current mode, VF7=5V, and VF10=3.6V.
LED output pin High- Viedh 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=0V 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
resi'z o Ron A | mode, VF1=4.0V, and IF10= -200mA.

Ron=(V1-V10) /200mA

Measure the blinking cycle(repeating High&Low) of V3 after

LED Blinking Cycle (%¥1)| Fled C being kept under the condition of VF10=4.5V and entering charge
error mode.

Measure the duty ratio of blinking cycle (repeating High&Low)

LED Blinking Duty (*¥1)| Dled C Fled of V3 after being kept in the condition of VF10=4.5V and
entering charge error mode.
Vsense pin discharge When increasing VF1 from 2.3V to 5.0V under the condition of VF9=3.6V
W 1 Tdischg B and VF10=3.6V, measure the time from when VF1>2.5V(Vpor) to when
1S () 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=Low to High 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=High to Low.

note : *1 The parameter is guaranteed by design.
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Item Symbol Mea;%ﬁ?ent Measuring circuit
Forced charae time When increasing VF1 from 2.3V to 5.0V under the condition of
*1) g Tistart C VF10=3.6V, measure the time from forced charge start(|/I10[>1mA) to
forced charge stop(|110|<1mA).
Forced charae OFF After increasing VF1 from 2.3V to 5.0V under the condition of
time (*19) Toff C VF10=3.6V, the half time from forced charge stop(]I10|]<1mA) to
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(|[10|>1mA) should be Tcon.
Fast charge start When increasing VF10 from 2.6V to 3.6V under the condition of trickle
voltage detection time| Tqstart C charge mode, VF10=2.6V, and R8=2.32kQ, measure the time from when
(*1) VF10>3.0V(Vqchgon) to when fast charge starts(|[10[>530mA).
Charae completion current When decreasing IF10 from-80mA to -30mA under the condition
(?etectioz time ("1 Tifc F of fast charge mode and R8=2.32kQ, measure the time from when
IF10>-56mA (Ifc) to when the charging stops (110>-1mA).
Recharae start voltage When decreasing VF10 from 4.25V to 3.8V after charge completion
dete(?tion time (* 1)9 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, and time reduction mode(See Pin
, . " description), measure the time from when VF10<0.5V (Vtmr) to when V3
1l T (Tie? (1) R ¢ starts blinking (V3=High to Low, charge error mode) and the charging
stops(|110|<1mA). Tdchg=Tdchg2x2.304E + 08/109 in time reduction
mode due to a TH pin.
When decreasing VF7 from 5.0V to OV under the condition of fast
charge mode, VF7=5.0V, VF10=3.6V, and time reduction mode (See
. . Pin description), measure Tchg2 that is the time from when
ST iz (1) Tchg ¢ VF10<0.5V(Vtmr) to when V3 starts blinking(V3=High to Low, charge
error mode) and the charging stops (|[I10[<1mA).
Tchg=Tchg2x1.152E + 09/137 in time reduction mode due to a TH pin.
Battery overvoltage When increasing VF10 from 3.6V to 4.5V under the condition of fast charge
detegion fime (*19) Tov C mode and VF10=3.6V, measure the time from when VF10>4.35V (Vov) to
when V3 starts blinking (V3=High to Low, charge error mode).
When increasing (decreasing) VF6 from 1.0V to 2.0V(0V) under the
Charge stop temperature Toro C condition of fast charge mode, VF6=1.0V, and VF10=3.6V, measure
detection time (*1) p the time from when VF6>VthSL(VF6<VthSH) to when V3=High to
Low and the charging stops(|I10|<1mA).
Siere e When decreasing (increasing) VF6 from 2.0V(0V) to 1.0V under
e e Tpro C the condition of charge stop detection mode, VF6=2.0V(0V), and

time (*1)

VF10=3.6V, measure the time from when VF6<VthRL(VF6>VthRH)
to when V3=Low to High and the charging restarts (|[10]>1mA).

note : *1 The parameter is guaranteed by design.
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Timing Chart (*All typ. numeric value)

M Normal charge

5V | -
Adaptor T o e S i e R S
Voltage sy L - | AdaptordetectionVeosVacp@8y) )
Vce Reset detection Vcc >Vpor (2.5V)
ov
1
! . recharge
1
' charge start cfharge completion charge stop(reset)
1 1 1
1
1
1
4.2V
3.97v
1
1
1
3.0V . ' X |
Battery I I | I
1 1 1
Voltage . . X ,
BAT I I , |
I I | 1
1.0v | \ . |
’ : ! 1 D ! | ! : :
| ! 1 1 ! ! 1 ! | 1
| ! 1 1 ! ! 1 ! | 1
' ! L 1 1 ! 1 ! L I
1 : 1 1 : : 1 : | [
| \ 1 1 1 | 1
Forced 1 ! ! 1 ! 1
: : charge : 1 1 1 | 1 . :CC charge2 |
| " , (CC ch:rge1) : CC charge2(fast-charge) : CVcharge : cll-large completion; (recharge) :
I Tistart pre-charge] I |
| B12ms ) ' v Vo220V ¢ ; d ' charge stop
1 1 1
\ X : | 1 ! X Tifc! ! 1Trechg 1 !
1 | \ ! ro . 256ms ! X 1256ms 1 !
R S Do,
10C |- =2 ===== :_____L____+____|__. (R — :__| _____ L____'___:__l._ms _____
’ Tdisch ! 1 ' ! | X
(I;Sfmg ! Toff qutalrt Tagstart : Toff Tcon ! Toff 1
,4—d|‘_":ls'gdp 128ms 128ms 128ms , 128ms 128ms : 128ms1
! ms 1 )
Charge L e | : T !h | Td'! hgy ! ;
! Tpro Tdischg Chip temperature detection ! ischg ischg
Current ! ! 108ms 64ms | ! ! p('l'jmapx<93~103°o) 1 64ms X 64ms 1 | :
O.SC'_I__I'_' L | 1 oy ! ! L
X 1 1 | Yo 1 ! : 1
01C |- -q--F--F---- F o+ -1- - e B el Lot | 1 L
. 1 [ | | ! 1 ! p
L] L I P L 1 P
' | [ 1 ol 1 ] 1
1 | | | 1 | 1
I | . EEE
1 I [ 1
| I I
V/SENSE b | X | ' ;!
_ LI R ) ___ VL ___ U I I
i 200pA I ]
Discharge (eoho2) ! '
Current 1pA I I
(lleak) ! !
——d- === F - -IZZ-—-—-—d1c----c--dc-c-cC-C-IZCZI-IZZCZIZIZZIZIZZZIZZZIZoTT== ———————c--———lzc--zckb--—--:
0 | [ ! ! |
\ 1 1 I I 1
| ' : : o
1 ! | 1 X :
1 ! . 1
ON - - -: ————— X T ——— e e el
I l ! ON OFF ON
LED | - !
1 1
OFF — 1o - _-_ —— -
! ! X : I ' 1
1 I 1 1
1 1 1 I ] 1
! l ' : : L
N-=-J- - e e e
Pre charge ! | | ! \
. 1 1
timer ! | | X |
(60min) oFF . ! i \ !
I . 7 " T 1 T
1 I 1
X X I ! \ |
ON - = b e e e e e — = ! L .
Fast charge ! !
timer ' '
. 1
(300min) ! I
OFF L . S, —— -
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Lithium-lon Battery Charge Control IC MM3358

M Input Adaptor

M Release Adaptor

Vce . Vee )
1
ov " 1
1 I [}
BAT 3.6V : BAT 36V : : : :
1 I 1 [}
1 I [}
T 1,00 b = At = = — - - -
Charge ! 512ms 128ms Charge i (Tadp) ! N
Current 030! (Tistart) (Tastart) Current ! \ ¥
0A _ OAj----- L-
T 1128ms, ! . por
300pA | (o ! L
VSENSE 00 ! - V/SENSE 300pA —
Discharge (dischg2) 1 ==~~~ "=~ Tor0 """ 17T T Tgame ! Discharge ) o
Current i | _ . _ (dischgl Current (i ;- -~ - -- L
ouA : T EEEEEEE R WA -SSR PSS ST o
| 64ms L 1 1164s
\ (Tdischg) o 1 1 1(Tadp2)
ONl- s e e e e e e e e e e e o - 1 - ON
1 1 I I
LED : OFF | ON LED ! ont [ oFF
OFF | OFF ko mm e e e ]

M 1.1V<BAT<3.0V, Charge start (trickle charge)

e I
1
Vce oV e - do o _____
1
1
QyFP——t--- - - - - - - - - - - - - - - - -
1 1
BAT 25V L )
1.0G E_ o E_ o ! [Forced charge] :_ o _:r[ririklf charge]
512 ! 128ms |
Charge : : (Tadp), ist?r?) 1 (T quaSrt)
03C ----7- 11— 1
Current 3 T T
PO whetnluiriuia okt [l [ttt
! [ 1128ms  128ms ! |
3000A : " 1 (Tpro) (Toff) 4 ' \
V/SENSE zooEA _____ cT -
. : el = s 1
Discharge (962, 8ms | |
Current ek | ______________(j__'s_i_i’__l____' ________
! 64ms
! (Tdischg)
1
1
ON T
1
LED 1 OFF ON
OFF ,

3.8V 1
e ___
Vee 2BV P === f-mmmmmmmmmmmm e m oo
1
1
Y e B ittt
1
BAT 36V —
1 1
100 1 : 1 : [Forced charge]_: I[Fast charge]
e Bgmg, T T T T ——
Charge ! ! '(Tadp)I 512ms X
1 [ ] . I 128ms
Current 03C 1= = = ~I=r e (Tgstan)
0A
] | Msms, , 128ms | K
30008 ' o) (TP, , (Toff) \
VSENSE  oq0ia | T
. 200pA |- = — —pr — ]
Discharge (IdlscﬁgA2): ) |
Current !

Hv
uA (lleak) - — — —

1 64ms
1 (Tdischg)
1
ONFr-=-==----
1
LED ! OFF ON
OFF !

Vce

BAT

Charge
Current

V/SENSE
Discharge
Current

TMRcnt

LED

5V f -
1
Vce X
1
ov o ______
1 1 1
1 1 1
BATBOV - -------=-=
BAT e |
BAT>1.1V = X
1 1 1
1 1 1
- I
Charge H |
Current
VsENSE S00uA - -
Discharge %, |
urren OHA1_“A("eak):' = I_::::::::::::::::::::::
: ' ! Blinking1.024s(Fled)
ON b~ oo oo e
ON
LED '
(o) 5T 1| 11111

1
1
oV T T T TS TTTTTTTTTTTTTTTTT T
BAT<4.2V |- == == == === - = - - - - - - -
1 1
BAT>3.0V | . Timer Reset _ !
Timer Start Timer Start[F + ch ) !
r
1.0C :_ - * + ast charge ! [charge stop]
. Max.300min ] 300min(Tchg) charge error mode
01C'-J-@hg) -4+ - -4 - - - oo _
OA_:_""'T"T """"""" |
300pA |- : :
10pA : 1 1
Idischg?) ' = |- - — _ _ e m e e
%“Ameak;" -:::::;::;:::::::::::::.::::::::
OpA ! [External input] 1
! 3 ! 1
20V 1= == = = = = [N P,
05V == ----— --{-------=-=---- 4--------
oV | - - T

o
°)
T z
.=
1
P
o)
z
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M BAT<1.1V, Charge start (Battery unconnection) [l BAT>4.35V, Charge start (battery overvoltage)

1
3.8V 1 3.8V 1
r---f~-~-"~"~"7"T7"T°"TT°"~"~°°-~-T-°T°T-T-T-=-=-°—-7=-7% r---¢4-"-"-"-"-"=""=""=""="°~"~*¥"¥=7¥=*¥~*¥"¥=¥=~*¥"¥=7¥=”¥=”"=°
Vee Y Vce -V
1 1
Y R ettt s B
1 1
BAT 0.5V L :
: 1 1[Forced charge] , 1 [charge stop] BAT a4y \ :
10C S m s oAl ) loharge s L' 1 _ [charge stop]
I ! I(STZrSS)I \ 1 oatery 108 4= = = s ™ T Chargs error mox de
! | (Tadp) 12 ! unconnection 1 arge error mode
Charge | e (e 1 g2 Charge . (Tadp); !
Current 03C = ---r1r — C t I
X Lo —, urren ! goms
0A _I_l_l_I LI S I—u—' O1C|-———pﬂ—|-|-|- ——————————————————
1 1128, 1128 ! S I
I 't ! i(Tof) 1 ! * ! R
vV 300pA "o b L ! | ! | 1y 1128ms
. SENSE ZOOEA I ! : 300pA :_ - .:‘:'__’4. Qo) o ___
Discharge (dischg2) ! o ! . VSENSE 200pA 1
1pA — A 1 \ . (Idischg2) I
Current ek b o - L1 _ _ _(Tdischg)y Discharge LA S
e e —— ISCl | S — -
OvA 1 64ms ! Current WJ_)_r_A"e%k - —------------z-z----:-:C
| (Tdischg) : OpA ] g4mﬁ
1 1
ON===----- e g). Blinking 1.024s(Fled)
LED | OFF ON OFF ONp====-- e B TT1°
1
OoFF LED X OFF !
OFF ! _ _ ] o

M BAT=4.2V, Charge start (charge completion)

3V !
Vee 2.5V :- e
1
[ e el il
1
BAT 4.2V ;
1.0C 1 1 B _|£Forced charge] | 1 \[charge stop]
: :"":'T(Qrzrgé) """ T T AT T T T T T T " T Gharge
I(1adp, 512ms 128 256! 128ms completion
Charge ' & brel e ! masan (019! e o mode
Current 36 - L — A —
01C -~~~y """ """~ ~"j-"F--7---j--d4--q----
oA ! T 128ms 128ms 1 128ms !
1 1 !
X ;' (Tpro) , (Toff) 1 1(Tof) :
300pA — - — - L - R R 1
VSENSE ! I |
200pA ! !
Discharge (Idiscﬂsﬂ).l N N A N ! X
C t TpA - T ! ] ! I
urren (leak) vzt - -
OuA | 64ms 64ms 64ms !
1 (Tdischg) (Tdischg) (Tdischg) |
I I
ONI-==-=--=-
1
LED oFF ! OFF ON OFF
—— - — — = - — ]
M Full charge detection M Recharge detection
1 1
Vce 5.0V : Vce 5.0V :
1 1
1
V=== —mmmmmmm——————aooo- [0V Bttt
1
BAT  42v— BAT 397v N
1 1 1
1 1 1 1
! [Faslt charge] [clharge completion] :[Charge terminaiion] . ! [Fast charge]
041G - - o == - 1 128ms, 1.0C ! , 256ms  428ms 128
Charge | ; (lastarth Charge | ! (ech) :(Togsl(Tcomn)S
Current ' " 256ms i X Current I A
0A 1 (Tifc) L ! |
| | B " | A
1 I 1 1 1
300pA L : 1 300pPA 1— - - - - = Lo oo — - Lo
Vsense 2000 1 X Coo Vsense e N P
Discharge  (dischg2 ==~~~ 77 1T ams ! ! I Discharge (dischg2)t " 64ms !
1uA 1 | 64ms 1 | 1A 1 y _bams _ |
Current Wbk L ) Current (1dak) - L {Tciechg :
OUA — =~ - = - - == il T--t--g------ Y e I [ttt
1 1 1 1 1
| : o | | Lo
1 1 1 1
o'} : L e G
1 1 1
LED . ON ! - OFF LED \ OFF b ON
OFF ' - oo - - [FN N L IS OFF ! ! LN R
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M Fast-charge start voltage detection M Chip temperature detection

1
1
Vce ' Vee ! |
L e e e e e e e e e e e e e e e e e e e e e e == =
oV, [0 e
I | |
3.0V :;;a—i____/ BAT BAT>3.0V I—Wn
BAT U 1 1 ! : | (charge current is controlled
I ! ! 1001 _i_ lFastehagel | to become Tjmax.=98-103°C)
1 OO I= = - - oo
:rrrickle charge] 1 [Fast charge] Charge ! : :
Charge 106 = -=----- T Current . i
1 ' 128ms
Current ! ((Tastart) | A
0.16 ———————— VSENSE 3004A 1-
0AI= == ===~ et ottt Discharge ~ “joh
300pA ! ! Current (idischg1) | _
VsENSE ZOOEA : ) X OpA M,-_-I
i (dischg)!= = - =~~~y ~----y """ ""-------- . .
Discharge ! ! , Chip -
Current (leak) |_ _ _ _ ___ [ T Te t i
e R e emperature
1 1 1
1 1
: 1 1
o T LED o
1 1 1
LED 1 ON : : OFF : _________
o] g

M Thermal shutdown

5V !
Vce X
OV E === -=-mmmsmmmmsm—mm---o
1
BAT BAT>3.0V & :
1
' I
1
Charge !
Current
! 1
|
V/'sSeNnSE 30;’#? , e
Discharge  (dischg?) ' _ _ 4
1pA(lleak)
Current OpA
Chip 153°C |
108°C
Temperature RS
ON -- -
LED | ON | | | | | |
OFF  _ _ _ o ____ _ _ _

M Battery temperature detection

5k
Vce I
/2
1
1
BAT  3.0v<BAT<4.2V |
:[Fast charge] [Fast charge] [Fast charge]
— oo 1
Charge 128ms, 128ms, fizems | Ji28ms
Current :(TP"O) | (Tpro) 1 (Tpro) 1 (Tpro)
1 1 1 1
e - - — -
A ! 1 1 1 1
VSENSE 300pA :—:— """ 1 e T
i 1
DICSChar%e Id;soé'lr%ﬂl———:————————:— T, g
urren Wuls(ﬂ;ak)l':',::l______,__I::,:_I ______ oS- T
1 1 1 1
| 1 1 1 1
e BN B
Battery i I e ZZzzzozgDcozD=o:s
~ I
Temperature ke L NGt T
- (Vop'0.6966) 1= = == = moozzoINlcoazzzzz2to 1z-===
(TH pin) (VDD'0.71242C): X X N X
ON :_I _______ 1 o 1
LED I ON ON ON
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Flow Chart

No
RESET="H"

Reset release
Vee >Vpor(2.5V)

Alwaye operation after
first char

temperature detection

YesTRESET="L"

T~

Yes_ — Reset detection

— —
~ —— —Charge s(op (emperamre\ —
= >
~ VoosVpor(@5V)

—— HaVIhSL 2" C) or
Ny - —~— VTH<vms w3le), —
~
— ~_ NOTRESET="L" G
— ~AC adaptor comnection™ ~ v
ection time
No — —
~Gontinue for Tadp(64ps) — _— ~Tharge stop temperature ™~ ~——
S = ohon Tims
Yes| RESET="H" _ ~ _Gontinue for Tpro(128ms
¢ N — \ — — —
O ~Chi detection >~

hip
gtection =
7 Q<Tsd1|53 C)_—
LED:OFF Yes

—

Charge stoj
Terperailte detection
charge stop
oy s LED:OFF
4 N —Bittery etecnon ~
VBAT >Vov(d. 35\/3 Bat vsAT<va('2 35V)_—
continue for Tov(128ms)

timer interruption
Stop VSENSE pin
discharge

VsENsE pin discharge;
Idischg2(200A)
Tdischg(64ms)

Charge recovery temperature

Charge error. v\nnu(aa°c?ﬁ/cnﬁr\'/.mwc
Charge stop

LED:Blinking
Error detection reset

Timer reset
Vsense pin discharge;
Idischg1(10pA)

Adaptor connection detection
a

Charge stop temperature detection

Charge recovery
VinsH(43°C)< VTH< VinsL(2°C)

temperature detection time
Continue for Tpro(128ms)

AC adaptor connection detection time
ontinue for Jadpqazms)
an

Charge stop temperature detection time
Continue for Tpro(128ms)
Battery voltage detection
time continue for Tqstart
(128ms)
Forced charge ON
CC/CV charge for Tistart(512ms)
Istart (0.3C)/Vchg(4.2V) Fast charge
CC/CV charge
¢ Irapchg(1.0C)/Vchg(4.2V)
Forced charge Ol
charge stop for Tom(128ms) S———
Idischg2(200uA},Td\schgtSdms} start
>l
N A R _
Vear<Vstart (1.1V) Batery volage cetecion VeAT = Vgchgon(3.0V) Battery voltage detection
Yes T Vstart (1.1V)=Vear VIR hys(1. 0V T Vanr2Vstart-hys
<Vqchgon(3.0V) (1.0v)
— \
. Gattery voltage detection~ N Battery voltage defection—No No
~lime continue for Tastark time Continae for Tastart Chargg o e et
~ (128ms)__~ (128ms)
Yes

Batter Trickle charge
Thconnested CC/CV charge
Charge stop

LED:OFF

Error detection

Charge completion current
ction time
Gontinué for THeli38ms

Iprechg(0.1C)/Vchg(4.2V)

reset
Timer reset

Battery voltage detection m
Vaar

Yes [ VearzVstart(1.1V)

’ Trickle charge timer;Tdchg(60min) Charge timer timeout

reset — start

Charge OFF
Charge stop for Toff(128ms)

VSENSE pin discharge;
Idischg2(200pA), Tdischg(64ms)

VeAT<Vstart-hys(1.0V)

VeAT = Vqchgon(3.0V)

Battery voltage detection
Vaar

Vstart-hysi(1.0)

VeAT< Vstart-hys(1.0V)

Battery voltage detection
Jime canfioue | k:)r Tostart

chhgomfi ov)

Battery voltage detection
time continué for Tqstart
(128ms)

Battery voltage detection
VeAr

Battery voltage detection
ime con(n%e fo)r Tasta

No No

VeaTZVstart-hys
(1.0V)

Battery voltage detection
time can((mue fo)r Tastart

Battery voltage detection
time continue l)or astart

Trickle charge timer ;Tdchg(60min)
Reset

Charge timer timeout
Tdchg(60min) No

No

attery voltage detection
{ime coninye forTastar

(121

P Vear<Vstart-hys(1.0V)

Recharge detection voltags
time

tion
Battery voltage detection Continge for Tastart(2s6ms)

time con(nmée lo)r Tastart

Charge OFF
charege stop Toff(128ms)
VSENSE pin discharge;
Idischga (300uA). Tdischg 64ms)

VeAT< Vstart-hys(1.0V)

Battery voltage detection
VeaT

VBATZVstart-hys
o0

Battery voltage detection
me contino ! lo'r Tastart

Battery voltage detection
time con(tlnue Vo)r Tastart

*1 All typ. numeric value.
*2 charge current and charge completion current,
teach detection time for RICHG=2.32kQ, Rosc=100kQ.
*3  Dotted line<>is a sequence that always operates after gharge compretion flog clear
releasing reset.
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Mmi Lithium-lon Battery Charge Control IC MM3358

@1z lealz di[ec) (Except where noted otherwise Vcc=5.0V, RICHG=2.32kQ, Rosc=100kQ, Ta=25°C)

mC

Charge current(A)

M Supply current - Vec (BAT=4.0V, Charge OFF)

Supply current(mA)

B Charge current - RICHG external resistor

Charge current(mA)

Note

harge current - BAT voltage
0.6 2
0.5 s 16
0.4 5
0.3 g 12
E
0.2 o 08
0.1 5
£ 04
0 I
-0.1 0
0 1 2 3 4 5
BAT voltage (V)

2 1.4
6 12
: < 10

1.2 — E 08
ey 5 06

0.8 w 0.4

4

04 y é 0.2
' / 0.0

0 / ~0.2

0 1 2 3 4 5

1000

\ 120
800 100

\ 80

600 N :'I‘:‘
\ % 60

400 ™ o

\
200 I 20
0 0
1 2 3 4 5 6 7

RICHG external resistor(kQ)

: % These are typical characteristics.

M RICHG voltage - Charge current

/ <
L~ =
/
//
/,
0.0 0.1 0.2 0.3 0.4 0.5 0.6
Charge current (A)

B Vsense current - Vec (BAT=4.0V, Charge OFF)

0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45 5.0

Vce (V)

B Foc - Rosc external resistor

N
\
X
N\
\
T
10 100 1000

Rosc external resistor(kQ)
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M Line Regulation M Load Regulation
< 4.3 s 4.2
o 4.2
> ;__ = E————— §4.195
= 41 f =
= =
Z . /// E 4.19
S /'/ O 4.185
g 39 77 5
A 3 4.18
g 3.8 / —————— Ichg=558mA %
E 3.7 // — - — Ichg=1A o 4175
g . — — - Ichg=15A -2
3.6 ' ' @ 447
3.5 4 4.5 5 5.5 6 02 04 06 08 1 12 14
Vce (V) Charge current (A)
M Battery Charge characteristics M Battery Charge characteristics
5.5 0.6
‘ pattery:3.7V/B50mAN Battery:3.7V/850mAR L
= . 05 \ Vce=5V
5.0 T < \
s ! £ 04
S 45 | g \
§ B e I 3 03 \
S 40 i | S 02 A\
— Vcc 1 2 \
3.5 — - — VsENSE I o 0.1 ~
— — - LED \I
3.0 N A T LA 0.0 L L L L M
0 30 60 90 120 150 0 30 60 90 120 150
Charge time (min.) Charge time (min.)

M Chip Temperature Control - Thermal Shutdown [l Series Pass Tr On Resistance - Charge current

1.2 —. 0.6
RICHG=43kQ <

1 S 05
— o
) \ g

€ 08 ® 04
: \ 8

2 06 E 0.3
: \ 5

s 0.4 = 0.2
< (2]

© o2 \ 2 0.1
o

0 8 00

20 40 60 80 100 120 140 160 g 0 0.2 0.4 0.6 0.8 1
Environmental temperature(°C) Charge current(A)

note : * These are typical characteristics.
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B Temperature Dependency

M Supply current 1 M Supply current 2
5 5
< <
g 4 g ¢
- N
€ 3 € 3
o (4
S o~ S
3 2 3 2
> >
Q Q
g 1 g 1
(%) (/7]
0 0
40 -20 O 20 40 60 80 -40 -20 0 20 40 60 80
Temperature(°C) Temperature(°C)
M Leak current 1-1 M Leak current 1-2
2 2.0
< <
T 2 15
- N
- LA -
5 5 N
[3) [3)
x 1 X 05
Q Q
| |
-2 0.0
40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature(°C) Temperature(°C)
M Reset detection voltage M Adaptor detection voltage
2.8 41
S >
% 2.7 g 4.0
S 2.6 g 39
> c
c o
8 25 % 3.8
S 2
5 2.4 3 37
o 5
@ 23 5 3.6
¢ g
T 202 2 35
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature(°C) Temperature(°C)

Note : * These are typical characteristics.
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B Vsense pin Discharge current 1

25

20

15

10

Vsevse pin Discharge current 1 (uA)

-40 -20 0 20 40 60 80
Temperature(°C)
B Charge Start detection voltage
s 138
(]
g
5 12
>
8
8 1.1
[}
©
t
[v]
& 1.0
o
g
S 09
40 -20 0 20 40 60 80
Temperature(°C)
M Fast-charge Start detection voltage
3.2
£2 31
g
5%
= >
£z 3.0
2B
£5 20
2.8
-40 20 0 20 40 60 80

Temperature(°C)

Note : * These are typical characteristics.

B Vsense pin Discharge current 2

350

300
250

200

150

100
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I Charge Recovery Temperature Detection Voltage (Low temp.)
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Note : * These are typical characteristics.
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Application Circuit

AC
adaptor Battery pack | ithium-lon
B4 -mmmmmmmmmeeoy
S| it el S Voe[1] BAT[10]—¢ G ; Battery
: Jﬁm Vsense[9] Cou EL ' J_ /
' 1 Roscl2] RICHG ! ! SYSTEM
: 8 ¢ 1 1
GND | 7—7|; ROSC%/ I8l RICHG ;; ; : INTERFAGE
! 100k 2.32k i _I i
7J7 i ; | SYSTEM
6V or lower i LED[3] VDD[5] — 1 1
; 1ok - i SYSTEM
' T™MR 1 i INTERFACE
: a m  GNDW]  THIel—¢ B! i
4 T ) ' Thermistor
Input Overvoltage Protection 7}7 ~ i
Load Switch i £) 10k
TH, /@25 1
Q B value !
1 :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.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 80
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


