MITSUMI Lithium-ion battery charge control IC MM3458

Lithium-ion battery charge control IC

Monolithic IC MM3458

This IC does not require an externally provided sensing resistor or reverse-current protection diode, enabling
reductions in the component count and the amount of generated heat.

Battery safety is ensured by limiting the charging current and battery voltage when the battery is at high and
low temperatures.

It conforms to the new PSE law.

Features

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

2. Fast Charge Current 558mA+5%

3. Preliminary current, high-speed charging current, charging completion current can be set using external
resistors (maximum charging current is 1.5 A) .

4. A battery temperature detection function is provided via a thermistor, and so the charging voltage and
current can be controlled according to the battery temperature.

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

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

7. Small package PLP-10A (2.7x2.5x0.6mm)

PLP-10A

Applications

1. Cellular phones

2. Portable music players
3. Digital still cameras

4. Portable game devices
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Pin Assignment

Ve | 1y o] e
Rosc 2 9 VSENSE
LED |3 | 8| Riche
GND | 4 @ 17| T™Rent
Voo | 51 e |
PLP-10A
(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.

Rosc

Oscillation frequency setting resistance connection pin
fosc=0.912V/ (1.425E-10xRosc)
* Estimation : The fosc value for each Rosc value is specified on the Characteristics page.

LED

LED connect pin (Nch open drain output) Turn on during charging.

GND

Ground pin

Vop

Battery temperature detecting reference voltage pin

* It is not recommended to be used other than as battery temperature
detecting reference voltage (resistance connection) since it is also used for
internal charge current reference voltage.

TH

Battery temperature detection input pin. Connect to a thermistor.

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 32ms x2.

TMRcnt

Timer (trickle charge timer, fast charge timer) ON/OFF control pin
High: Timer stops, Low/open: Timer is valid.

RICHG

Charge current setting resistance connection pin

ICHG=674x1.92V/RICHG

* Estimation: The ICHG value for each RICHG value is specified on the Characteristics page.
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.

VSENSE

Battery voltage detection, constant voltage charge control pin
Connect to the positive side of a battery pack.

10

BAT

Charge Tr output pin
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 sink 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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= [ einglorz| O a - = leal= s i1 [ec (Except where noted otherwise Ta=0~45°C, Vcc=5.0V)

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 Vec<Veor 23 |25 |27 |V
ADP detection voltage Vadp Charging stops when Vce<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
h tart detecti fi i i 1l
Charge start detection Vstart Used (.)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-ch tart detecti Applied to detecti 1t. f fast
ast-charge start de fac ion Vachgonhys pplied to detec 1qn voltage from fas 20 | 80 | 120 mv
voltage hysteresis charge to trickle charge

Recharge detection voltage | Vrechg | Charging restarts when Vsense (=BAT)<Vrechg | 3.87 | 3.97 | 4.07 | V

Vchgl Vth3<VTH=Vthl 4.17 | 4.20 | 4.23
BAT regulation voltage -
Vehg1>Vchg2>Vehg3 Vchg2 Vth4<VTH=Vth3 405|410 | 415| V
Vchg3 Vth5<VTH=Vth4 4.00 | 4.05 | 4.10
Charge stop 1/0 potential Charge stops when Vcc-BAT<Vdefl
Vdefl Vv
difference 1 de Vcee=High—Low > 30 65 | m
Charge stop 1/0 potential Charge stops when Vcc-BAT<Vdef2
Vdef2 4 Vv
difference 2 de Vcee=Low—High > > 65 | m
Battery overvoltage detection voltage |  Vov Vee=>Vov+100mV 427 1435|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 (1) | Iprechg(¥) BAT=Vstart-Vqchgon 0 56 7
Irapchg | RICHG=2.32kQ 1.0C | Vth5<VTH=Vth2(1.0C) | 530 | 558 | 586
Fast-charge current mA
Irapchg05 BAT=3.6V Vth2<VTH=Vth1(0.5C) | 251 | 279 | 307
Irapchg(*) | RICHG=2.32kQ 1.0C | Vth5<VTH=Vth2(1.0C) | 530 | 558 | 586
Fast-charge current (x1) mA
Irapchg05(%) | BAT=Vqchgon~Vchg | Vth2<VTH=Vth1(0.5C) | 251 | 279 | 307
Irapchg2 | RICHG=1.30kQ 1.0C | Vth5<VTH=Vth2(1.0C) 1000
Fast-charge current2 mA
Irapchg05-2 BAT=3.6V Vth2<VTH=ZVth1(0.5C) 500
Charge completion current Ifc RICHG=2.32kQ2 BAT=Vqchgon 40 56 72 | mA
Charge completion current (%¥1) | Ifc(*) RICHG=2.32kQ 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)

note : *1 The parameter is guaranteed by design.
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Item Symbol Measurement conditions Min. | Typ. | Max. | Units

Charg;::sﬁzit:zxx:% erature Vthl Charge stop threshold when TH pin rises(0°C) (;[ ;fZZ OV ;;;3 OV ;Ig 0 v
Charge EZ:::;;{\ ?:;ﬁzgaﬁimrature Vth1R | Charge recovery threshold when TH pin falls (3°C) OV 7[)(;)5)( 5 A"
Chalr)iieie:it;ir{,;:;ze;ture Vth2 | Charge CC=0.5C threshold when TH pin rises (10°C) OV 6D; ; ) OV gjfg OV (13)(];)(; 4 A%
Chel;)rz;zia;;e\r/{) ;::Z::;a:{ure Vth2R | Charge CC=1C threshold when TH pin falls (13°C) OV gfg 7 A%
Cha;iii?gi%;:;?_lr_ztum Vth3 | Charge CV=4.1V threshold when TH pin falls (45°C) OV ; f:9 OV ; 2D ; 6 OV 558 v
Ch;rsteez?;e\% ;z'::i;a;“re Vth3R | Charge CV-4.2V threshold when TH pin rises (41°C) OV a0 v
Chalr)geieietlit::]r:{/;:;ze;jture Vth4 | Charge CV=4.05V threshold when TH pin falls (50°C) OV 2D ; (; ' OV 2D ; ; g OV ?I)) (]))7)( g A%
Chgz;izia;}e\r/{) ;:ZE:TF:UW Vth4R | Charge CV=4.1V threshold when TH pin rises (45°C) OV 5?;; 6 v
Charg;::stiiit:z)rzaga?ﬁ:rature Vth5 | Charge stop threshold when TH pin falls (60°C) OV 2D 2D (;( 8 OV 2D ??1X6 OV ;I; ] A%
Charge EZ:::;;{] I\BI:::;}:E'I:;perature Vth5R | Charge recovery threshold when TH pin rises (55°C) OV ZD([S);Z vV

CC=1.0C(Irapchg)

CC=0.5C(Irapchg0.5) ~~~1-----— ————— CC mode Charge current

|
K

CV=Vchg1(4.20V)
CV=Vchg2(4.10V)
CV=Vchg3(4.05V)

CV mode Charge’voltage

Tth1  Tth2 Tth3 Tth4 Tthd
0°C 10°C 45°C 50°C 60°C

* Battery temperature detection (Constant Current Mode/Constant Voltage Mode)
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Item Symbol Measurement conditions Min. | Typ. | Max. | Units
TMRcnt pin Low-level input voltage | Vtmrl 0.5 v
TMRcnt pin High-level input voltage | Vtmrh 2 A"
TMRcnt pin Low-level input current Itmrl TMRcnt=0V 1 HA
TMRent pin High-level input current | Itmrh TMRcnt=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 [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
O e T BT S 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 | p, - Foc=64kHz 9 128 | ms
time (*¥1, 3)
Fast ch tart volt
ast charge start Vollage | 1 start Foc=64kHz 96 128 | 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® | Irechg 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

T Foc=64kH 96 128
detection time (*1,3) ov o¢ z s
Charge stop battery temperature Toro Foc=64kHz
detection time (*1,3) b Vthl, VTH=L—H or Vth5, VTH=H—L
96 128 | ms
Charge recovery battery temperature ToroR Foc=64kHz
detection time (*1,3) P VthlR, VTH=H—L or Vth5R, 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.
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V=TS0 d= 0 =la10 @ e)a e i{[e)al-3 (Except where noted otherwise Ta=0~45°C, Vcc=5.0V)

Item Symbol Mea;ggﬁwent Measuring conditions
Subbly 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=1.0V~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 High to Low 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
ST 5:;: deetectlon Vstart C condition of VF10=0.5V, the VF10 when the charging starts
9 (J110|>1mA) and V3=High to Low 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 (|[10]<ImA) and V3=Low to
geny High 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 hvsteresis Vqchgonhys A of VF10=3.5V, the VF10 when |[10] falls below 530mA should be
geny Vqchgon2. Vqchgonhys=Vqchgon-Vqgchgon2
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=High to Low 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 Vdefl.
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 [10 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=Low to High 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=Low to High 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 | v, 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 battery When gradually decreasing VF6 from 1.0V to 2.0V under the condition
temperature detection | Vthl D of fast charge mode, VF6=1.0V, and VF10=3.6V, the VF6 when V3=Low
voltage T1 to High and the charging stops (|110|<1mA) should be Vth1.
Charae recovery batte When gradually decreasing VF6 from 2.0V to 1.0V under the condition of
temgerature drgtectim:y VthiR D charge stop temperature detection mode, VF6=2.0V, and VF10=3.6V, the
pvol tage T1R VF6 when V3=High to Low and the charging restarts (|[I10]>1mA) should

be VthiR.

note : %1 The parameter is guaranteed by design.
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Item Symbol Mea;%ﬁ?ent Measuring circuit
Charge battery When gradually increasing VF6 from 1.0V to 2.0V under the condition
temperature detection | Vth2 D of fast charge mode, VF6=1.0V, and VF10=3.6V, the VF6 when charge
voltage T2 current 1.0 to 0.5C (][10[<320mA) should be Vth2.
Charge battery When gradually decreasing VF6 after detected Vth2 under the condition
temperature detection | Vth2R D of fast charge mode, VF6=1.0V, and VF10=3.6V, the VF6 when charge
voltage T2R current 0.5 to 1.0C (|I10]>320mA) should be Vth2R.
Charge battery When gradually decreasing VF6 from 1.0V to OV under the condition
temperature detection | Vth3 G of fast charge mode, IF10=-72mA (|IF10|>Ifc), the VF6 when
voltage T3 V9=4.20V (Vchgl) to 4.10V (V9<4.10V, Vchg?2) should be Vth3.
Charge battery When gradually increasing VF6 after detected Vth3 under the condition
temperature detection | Vth3R G of fast charge mode, IF10=-72mA (|IF10|>Ifc), the VF6 when
voltage T3R V9=4.10V(Vchg2) to 4.20V (V9>4.15V, Vchg1) should be Vth3R.
Charge battery When gradually decreasing VF6 from 1.0V to 0V under the condition
temperature detection | Vth4 G of fast charge mode, IF10=-72mA (|IF10|>Ifc), the VF6 when
voltage T4 V9=4.10V(Vchg?2) to 4.05V (V9<4.075V, Vchg3) should be Vth4.
Charge battery When gradually increasing VF6 after detected Vth4 under the condition
temperature detection | Vth4R G of fast charge mode, IF10=-72mA (|IF10|>Ifc), the VF6 when
voltage T4R V9=4.05V(Vchg3) to 4.10V (V9>4.075V, Vchg?2) should be Vth4R.
Charae stop batte When gradually decreasing VF6 from 1.0V to 0V under the
tem e?'aturep detectg n Vths D condition of fast charge mode, VF6=1.0V, and VF10=3.6V, the VF6
P when V3=Low to High and the charging stops(|I10|<1mA) should
voltage T5
be Vthb.
When gradually increasing VF6 from 0V to 1.0V under the
Charge recovery battery . .
[ (oR D condition of charge stop temperature detection mode, VF6=0V,
voltaae T5R and VF10=3.6V, the VF6 when V3=High to Low and the charging
9 restarts(|[10]>1mA) should be Vth5R.
TMRcnt pin Low-level i 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 VF7 should be Vtmrl and the voltage exceeding VF7 should be
TMRcent pin High-level Vimrh VtmrH when V3 becomes blinking (repeating High&Low, charge error mode)
input voltage and the charging stops (|[10[<1mA).
TMRcnt pin Low-level Ttmrl A Measure the current of I7 under the condition of fast charge
input current mode, VF7=0V, and VF10=3.6V.
TMRcnt pin High-level Ttrh 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- Vied] A Measure the voltage of V3 under the condition of fast charge mode,
level voltage [F3=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
resiz tance 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.

note : %1 The parameter is guaranteed by design.




MITSUMI

Lithium-ion battery charge control IC MM3458

Item Symbol Mea;%ﬁ?ent Measuring circuit
Vsense pin discharge When increasing VF1 from 2.3V to 5.0V under the condition of VF9=3.6V
i 1 Tdischg B and VF10=3.6V, measure the time from when VF1>2.5V(Vpor) to when
L2 (el 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.
Forced charae time When increasing VF1 from 2.3V to 5.0V under the condition of
*1) 9 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 (*% 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(|]110]>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(Vgchgon) to when fast charge starts(|[10[>530mA).

Charde completion current When decreasing IF10 from-80mA to -30mA under the condition

(?etectioi 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

9 9 Trechg C mode under the condition of VF10=4.25V, measure the time from

detection time (*1)

when VF10<3.97V (Vrechg) to when the current of I9 exceeds 100pA.

note : *1 The parameter is guaranteed by design.
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time (*1)

Item Symbol Mea;:gﬁ?ent Measuring circuit
When decreasing VF7 from 5.0V to 0V under the condition of trickle
charge mode, VE7=5.0V, VF10=2.6V, and time reduction mode(See Pin
. . " description), measure the time from when VF10<0.5V (Vtmr) to when V3
et Rl ) Tdche ¢ starts blinking (V3=High to Low, charge error mode) and the charging
stops(|[10]<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
FES B e 1) Tchg c 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.
Batterv overvoltage When increasing VF10 from 3.6V to 4.5V under the condition of fast charge
detecgion fime (*% 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
t:r:are%:tzt;p dk;f;::irg n Toro C condition of fast charge mode, VF6=1.0V, and VF10=3.6V, measure
P " p the time from when VF6>Vth1(VF6<Vth5) to when V3=Low to High
and the charging stops(|[I10|<1mA).
When decreasing (increasing) VF6 from 2.0V(0V) to 1.0V under
e ] bat't ery the condition of charge stop detection mode, VF6=2.0V(0V), and
temperature detection Tpro C

VF10=3.6V, measure the time from when VF6<Vth1R(VF6>Vth5R)
to when V3=High to Low 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 R e e T S
Voltage sy L - | AdaptordetectionVeosVacp@ey) )
Vce Reset detection Vcc >Vpor (2.5V)
ov
1
! recharge
, .
' charge start charge 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 , |
1 I | 1
1.0v | \ . |
’ : ! 1 D ! | ! : :
| X 1 [ ' 1 X | 1
: ! : L . : . : :
T 1
I \ I [ ! ] | !
| 1 ! 1
: : Forced : : 1 ! : ! : 1
| | charge ' | 1 : | 1 ) | CC charge2
| et ! g?ec::;?:;) : CC charge2(fast-charge) X CVcharge : cll-large completion; (recharge) :
| ista - | |
| B12ms ) I v Vo220V ¢ ; d ' charge stop
1 1 1
\ X : | 1 ! X Tifc! ! 1Trechg 1 !
1 | \ ! ro . 256ms ! X 1256ms 1 '
I | | I : X , ,‘_': . | I'I'con H
1.0C ! 1 1 N . \ D _ \ 1 128ms
OC =z =m - = r~ T T Tk r—— ] mlemmm s rcoat st
Tdisch . 1 ' ! 1
elssfmg ! Toff qutalrt Tagstart : Toff Tcon ! Toff1
,4—9|HTadp 128ms 128ms 128ms , 128ms 128ms : 128ms1
1 32ms —e— — \ —e— |4—m—
Charge L e | : T !h | Td'! hgy ! ;
! Tpro Tdischg Chip temperature detection ! ischg ischg
Current ol_! 1 128ms 64ms | | : P Timin<63-108-C) oleams g4ms 1 | |
0.3C |- - | I [ | ' Yo 1 1 Y
X 1 1 | Yo 1 ! : 1
01C |- -q--F--F---- F - - —_— e == =D ! | 1 S
\ : : : | 1 1 ' 1 : Lot
' | [ 1 ol 1 ] 1
1 | | | 1 | 1
1 [
| I I
VSENSE b | X | ' ;!
_ o ___ o _________ R B I R
i 200pA I ]
Discharge (o) ! '
Current 1pA I I
(lleak) _: !
0 = """-- :' _________ 5 [ P S
\ 1 1 I I 1
| ' : : o
1
: : 1 I : 1
[ [ -~ e e p—
ON -: X N
I l ! ON OFF ON
LED | - !
1 1
OFF — 1o - _-_ —— -
! ! ' : I ' 1
1 I 1 1
1 1 1 I ] 1
! l ' : : L
N-=-J- -~ e e e
Pre charge ! | | ! \
timer | \ ! | !
(60min) D ! | X |
I . 7 " T 1 T
1 I 1
| ! ' ! | |
ON - =~ b e e e e e — = L .
Fast charge ! !
timer ' '
. 1
(300min) ! I
OFF L . S, —— -
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M Input Adaptor

M Release Adaptor

Vce .
ov L
1
BAT sev :
:
1
Charge ' 512ms 128ms
Current 03c! (Tistart) (qutart)l
0A : 1 « ul
1 \128ms; X
(Toff)
V/SENSE s00A R
. p00pA L feeme T ] X
Discharge  (dischg?) , '

Current A
oA (lleak) 4

(Tdischg)

ON'---~--

LED !
OFF |

64ms

ON

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

3.8V
oo ____
1
Vce oV - do o _____
1
1
[0) /2 s S
1 1
BAT 25V . .
100 1= - - b LIEoSohaE L (Tiee charoe
512 I 128ms
Charge e I
03C ----7- 11— 1
Current 3 T T
PO ettt ol [k ek tatets
! ! 128ms) 1128ms ! |
3000A : ' , (Tpro)y 1 (Foff): \
V/SENSE 2OOEA _____ cT -
. - [ U |
Discharge ~(discna2), Bims | |
Current A(Ileuak) boo oL ______(I__'S_i_i’__u__ 1
W ! 64ms
! (Tdischg)
1
1
ON T
1
LED | OFF ON
OFF |

3.8V I
e ___
Vee 2BV P === f-mmmmmmmmmmmmmmm oo
1
o e B
1
BAT 36V —
1 1
1 ! ! [Forced charge] ! I[Fast charge
1.0C |- - - -1 :32_ _I_[ _____ 9 _]_l ______ ﬁ
Charge [ " iFadp) !
g ! LTl stams g
Current 0.3C i= = — Iy b (nistar) (Tqstart)
.3C 1 i P
0A
] | Msms,  128ms | K
3000A ' , :(fpw). ) (off) \
VsENSE Wit T
200pA |- - - —p — ]
Discharge (IdiSﬁﬁgAa: ) |
Current LA @:;. S———cccozzzoo—e——l o
I 64ms
1 (Tdischg)
1
ONFr—-=-=-=-=---
1
LED oFF ! OFF ON

Vce

BAT

Charge
Current

VSENSE
Discharge
Current

TMRcnt

LED

Vce |
1
1
1 [l
BAT 3sv i ; L
1 : [l
1.0 & r a4
0C b~ — 4 = = = = = = =
32
Charge e |
Current ' \ I
1 1 |1
OAf----- ] T
: o 1
[N
V/SENSE 300pA —————— N
Discharge . X "
1p
CurrentOpA _ (lleak) :::::::: :: —_—— o - - mo------
1
1 1 164ps
on s 1 1(Tadp2)
| 1
LED I ON1| OFfF
1
OFF Focmmmmm o]

5V f -
1
Vce X
1
1
Y B R
1 1 1
BAT<3.0V - F - - ---- - == ;
BAT L _—
BAT>1.1V = X
1 1 1
1 1 1
-t I
Charge |
Current
VsENSE S00WA - -
Discharge %\ |
urren OHA1_“A("eak):' = I_::::::::::::::::::::::
: ' ! Blinking1.024s(Fled)
ON b~ oo oo e
ON
LED '
(o) I {11111

1
BAT>3.0V | . Timer Reset
Timer Start

Timer Start
+ [Fast charge]

[charge stop]

1
100 - charge error mode

| Max.300min :

300min(Tchg)

300pA 1= : :
10pA ! | 1
sld\schgq L
MPA(lleak) | — ]

—_
OpA |

o)
e)
7z
oo
1
o)
=4
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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 25V mmm e
1 1
OV - s e e s B
1 1
BAT 0.5V : |
: 1 1[Forced charge] 1 [charge stop] BAT a4y \ :
10G mmm s ool  oerge s L' 1 _ [charge stop]
I ! I(STZrSS)I \ 1 oatery 108 b= = = s ™ T Chargs error mox de
! | (Tadp) 12 ! unconnection 1 arge error mode
Charge | e (e 1 g2 Charge N S
Current 03C = --- 1 — C t I
X Lo — urren ! goms
0A _I_l_l_I LI S I—u—' O1C|-———E—|-|-|- ——————————————————
1 1128, 1128 ! S I
I 't ! i(Tof) 1 ! * ! R
v 300pA "o b L ! | ! | 1y 1128ms
. SENSE ZOOEA I ! : 300pA :_ - .:‘:'__’4. Tov)_ o ____
Discharge (dischg2) ! o ! . VSENSE 200pA 1
1pA — A 1 \ . (Idischg2) I
Current ek b o - - L1 _ _ _(Tdischg)y Discharge LA S
e e —— ISl | SN —— -
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)

3av!
Vee 2.5V :- e
1
[ e i
1
BAT 4.2V ;
1 1 1[Forced charge] 1 | 1 \[charge stop]
T T R T T T T G
i(Tladp) 512 128 256 128ms Ieti
Charge | Crw—1 (Tistar) | (Tostad (MG (Tastard  mode
Current 08C ===k -"""- - il il kil et Nl et
01C ;== == fir-===-=--=j--F--d---q--d4--J----
oA ! T 128ms '128ms 1 128ms !
1 1 !
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VsensE ZOOHAIL____I T R b
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C t TpA - T ! ] ! I
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OuA | 64ms 64ms 64ms !
1 (Tdischg) (Tdischg) (Tdischg) |
I I
ON - == ===~
1
LED oFF ! OFF ON OFF
—— - — — - — - — ]
M Full charge detection M Recharge detection
1 1
Vce 5.0V : Vce 5.0V :
1
| .
Vi~~~ ~"~""--T-------------- LY it
1
BAT 42V — BAT 3.97v T'"\:\I/
1 1 1
| I I 1
! [Faslt charge] [clharge completion] :[Charge terminaiion] . ! [Fast charge]
01C - - - === = 1 128ms, 1.0C ! ! L
Charge ! X (Tastarth Charge ! ! (zrfei”,];) :1(?5,?53'1(-?5;?1)5
Current ' . 256ms D Current I )
oA ! ife) e ams | oA} : L : "
I I 1 (Toff) I I I I I I
V/SENSE 300uA P V/SENSE S00uA 1o - - - - - - P st
. 200pA ' _ _ _ _ _ _ | o ! | . 200pA ' _ _ _ ___ M _____ !
Discharge (disc o2) 1T Bdme ! ! | Discharge (disc 92)! "~ 6ams _’El'_:
Current () L b _(dischol | Current o  (Tdischg) .
QA= -~~~ -~~~ i T--t--f1------ QUA™ -~ —TT TS T TS R T e il
1 1 1 I 1 I I 1 I 1
1 1 1 1
N | X X | ! ' ! ! ! I
ON ; " : T ONj=====-=--7----- T
LED | OoN ! b OFF LED | OFF o ON
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M Fast-charge start voltage detection M Chip temperature detection

5.0V 1 \
Vce X Vee EJ
(VA b ittt
X _:/r/
BAT 3.0V M BAT BAT>3.0V L—rt.
1

I [Fast charge]

! Ch 1.0C 1- —l— = —— — =
: [Trickle charge] | [Fast charge] arge [ Chip temperature detection
1.0C ==--=---~ === Current ! (charge current is controlled
Charge | T 128ms (. ______ ). to become Tjmax=83-103°C)
Current ! Jastart) | v e
0.16 ———————— SENSE 3004A 1-
_______ [ — e e e — — — — ——— - H M.
oAl N - Dgchar%e o !
ISC
v 300pA ! ' ' urren . A1pA(IIegk)| et
DISENSE 1L _-- S A
1 1 . 0,
Ischarge L n ! . | Chip 1ggegr_-r::::::::“:::::::::::::
Current (lleak) L '
OUA'—"I_—_'_'_‘_'_‘_'::_‘_'_'_‘l'_‘_'_'_‘_'_'_‘_'_‘_'_'_‘_' Temperature :
: ! ! 1
1
\ : ! - I
ON T T LED ON /= ]
| 1 1 ON |
LED | ON : : OFF , 1
OFF 'm mm e e i e S Fmmmmm—mmmm——— -
M Thermal shutdown I Battery temperature detection (Constant Current mode)
5V ! V. 5v |
cc
Vce ' ov :- -------------------------------
OV E === -=-mmmsmmmmsm—mm---o BAT  3.0V<BAT<4.2v :
BAT BAT>3.0V | 100 ([Fast charge]
1 . |
! 1[Fast charge] : Charge
05C o= —frm o -
X Current 1iers "~ T28ms)
Charge ! oA ,_(rE@ (Tpro) !
Current ! T
'OA VSENSE SOOuA .—I— -------
r r . 1
1 : 1 ! DISCharge (Idlschgﬂ) Lo _:_ - - -
V/SensE 300uA — | T Current WA("eak):- e e e
1
Discharge st L . ! I
Currengt (‘PE(?‘;;"; ':E;EEEEEEEE;‘:::::::::::: Battery 60°C(VD002316)———I
OpA ™ 1 r | 55°C(Vo0*0.2612) =
! ! ! Temperature U
Chip 188°C FmmA-mm oo s m e (TH pin) 10“((3\/(\3‘;\)'6.6419; F-===
Temperature  1g3°C T-ooochoozzzooioos e L EEEE

b . 'Bllnklng 1 024s(Fled)

ON -- - —
LED ! oN | | | | | | LED
OFF L _ _ o ____ _ | _ ofFp---biooood - L0dJ

o
z
@]
z
o
z

M Battery temperature detection (Constant Voltage mode)

5V
Vce
BAT
charge L e e —
urrent  0.1v<io<1.oc | e — :
1

1
1
V/SENSE 300pA | —
H 1
Discharge  jowa, ' | oL .
Current TuAleak) = ==k 322k :
OpA | (N :'
60°C(Vo'0.2316) 1 _ _ _ :_ J
55“0(VDD02612) [ —_— T -+

0.2938) - — — —
Battery 45 c((\\fggoszgsm =y
Temperature "
p ! 13°C{Vo0'0.66137 !
(TH pin)
ON b
LED X ON ON ON
OFFL--mmm o o o




MITSUMI Lithium-ion battery charge control IC MM3458

Flow Chart

Always operation after
first charge stop
temperature detection

‘ Vth2(10°C)
eSS \ e o
= — — temperatirs geéecuon T~ No vin0°6) e o 5C(rapchg/2)
~ — CV=4.20V(Vchg1
YeSTRESET="L" ‘ ~ Vi ré(eob,/ (Veho?)
—~ Vth3(45°C)
‘ Yes <Vth=
TS ‘ e Vth2(10°C) Jf cG=1G(Irapchg)
Yes_ —7 Reset detection >~ —Charge stop battery ™~ ~_ _ no 4.20V(Vehg1)
~_ VeoSvpor@5v) ‘temperature detection time oo
— — ~— Continue for Tpro(128ms) . — 450:0)
—
S~ .y \ — o
_—— G adaptor connection— NOTRESET="L' ‘ — ""‘3‘45 C) CC=1C(Irapchg)
=" detection time ~ CV=4.10V(Vchg2)
No \Cwue for Tadp(64ps) . — ‘ Charge oo
VesTRESET_"H" temE—FET_Eera ure defection VtnS(e00)
‘ O Vth4(50°C) | cc=1G(Irapchg)
<
N — —~— hmer mte"uptlon CV=4.05V(Vchg3)
o ‘c/ detection=— Stop VSENSE pin
RESET \n<Tsdus@ discharge
LED:OFF vos ‘
~
— — |
A No
_Ea/ \/BAT<\/ov(7s 3%?/(““"" hzrge recovery batery
VBAT >Vov(4.95V) FARTRIA Rl
continue for Tov(128ms) ViSRS V)
Vsense pin discharge; ‘
Idischg2(200uA)
Tdischg(64ms)
harge recovery battery
Charge error ‘ temperature detection time
Charge stop Continue for Tpro(128ms,
LED:Blinking ‘
Ei tect t
"°'T‘.’e ection rese ‘Adaptor connection detection
imer reset P CCo1.0G(ranch
Vsense pin discharge; Charge stop temperature detection =1.0C(Irapchg)
\dischg1(10pA) VihsH(43°C) < VTH< VtnsL(2°C) ‘ oA Z
€C=0.5C(Irapchg0.5) —————< CG'mSde Charge Gufrent
I
\ L
‘ CV=Vchg1(4.20V)
CV=Vchg2(4.10V)
AC adaptor connection detection time ‘ CV=Vchg3(4.05V) Cy/mode Charge'voltage
ontinue for Tadp(32ms) 1‘
Charge stop temperature detection time ‘
Continue for Tpro(128ms) ‘ TO‘J‘C‘ L‘]ﬁ.‘é J;L‘g ;é';g géﬁ_‘g

Battery voltage detection

Forced charge ON time con(l%nzuae fo'r Tastar

CC/CV charge for Tistart(512ms)
Istart (0.3C)/Vchg(4.2V)

¢ Fast charge
Forced charge Ol CC/CV charge
charge stop for Tom(128ms) Irapchg(1.0C)/Vchg(4.2V)
Idischg2(200uA},Td\schgtSdms}
>l

Vear<Vstart (1.1V) o vlage delosl) VBAT Z Vgehgon(3.0V)

Yes T Vstart (1.1V)=Vapr
<Vqchgon(3.0V)

Battery voltage detection

— T~
VS ysi.00
No VeaTZVstart-hys
— Battery voltage detection ~~ Battery valtage dstection No y
~~ _time con(tmue lo)r Tastart. — time Cycn(t‘\rz\%g 'gr Tastart (1.0v)
~

fargs completon surei®
leg=lfc(0.10)

Trickle charge
Ballerz Irickle charg
unconnected CC/CV charge
Charge stop Iprechg(0.1C)/Vchg(4.2V)
LED-OFF harge cump\ehun current

ction time
ontinc fo Tic(128ms]

Error detection

reset
Timer reset

Battery voltage detection m
Vaar

Yes [ VearzVstart(1.1V)

reset —» start

’ Trickle charge timer;Tdchg(60min)

harge timer timeout
Tohg(300min) _

No

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-hys(1.0v)
chhgomfi ov)

Battery voltage detection
time continué for Tqstart
(128ms)

Trickle charge timer :Tdchg(60min)
Reset
Charge timer timeout

Tdchg(60min) No

>
L

VBAT< Vstart-hys(1.0V)

Battery voltage detection

Jimo canfioue k:)r Tostart

Battery voltage detection
No VBAT

Battery voltage detection
ime continye lo)r Tastar!

@2

VearZVstart-hys
(1.0

Hattery voltage detection
time continue for Tqstar
(128ms)

Battery voltage detection
time cor(mnge f?r qgstar]

attery voltage detection™~ No

{ime connse | !o]r Tqstart

VBAT< Vstart-hys(1.0V)

Battery voltage detection
e confinue for Tastart

chavege stop To'fU 28ms)
VSENSE pin di
dischga (20

schar
JA)-Tarschg(ams)

VBaT< Vstart-hys(1.0V)

Battery voltage detection
Vear

VeArzVstart-hys
(1.0v)

Battery voltage detection
time con‘nnue !o’r Tastart

Battery voltage detection

N )
1 All typ. numeric value. ime ccnumzxée m) Tqstarf

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
releasing reset.

Charge completion flag clear
LED:ON
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(@sF-1=(011= ¢35} (Except where noted otherwise Vce=5.0V, RICHG=2.32kQ, Rosc=100kQ, Ta=25°C)

B Charge current - BAT voltage

0.6

0.5

0.4

0.3

0.2
0.1

Charge current(A)

0
-0.1

0 1 2 3 4 5

BAT voltage (V)

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

2.0

1.6

1.2

0.8

Supply current(mA)

B Charge current - RICHG external resistor

1000
z \
£ 80 \
=
g 600 "
5 \
o
8 ~—_|
O 200 E—
0
1 2 3 4 5 6 7

RICHG external resistor(kQ)

Note : * These are typical characteristics.

M RICHG voltage - Charge current

2.0

1.6

1.2

0.8

RICHG voltage(V)

0.4

0

pd

L~

L~

e

=

b

0.0

0.1

0.2

0.3

0.4

Charge current (A)

0.5 0.6

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

1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

-0.2

Vsense current (UA)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0

Vee (V)

B Foc - Rosc external resistor

120
100
80
60

Foc(kHz)

40
20

0

N
\
X
N
N
g
e
10 100 1000

Rosc external resistor(kQ)
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M Line Regulation

BAT Reguration voltage(V)

4.3
4.2

4.1
4.0
3.9
3.8
3.7
3.6

Ichg=558mA
— = = Ichg=1A
=— = = |chg=1.5A

3.5

4.5

5 5.5 6

Vce (V)

M Battery Charge characteristics

Voltage (V)

5.5

5.0

4.5

4.0

3.5

3.0

Battery:3.7V/850mAh
Vce=5V

=—— = = VSENCE

Vce

= LED

30

60

90 120 150

Charge time (min.)

M Chip Temperature Control - Thermal Shutdown

Charge current (C)

note :

1.2

1
0.8
0.6
0.4
0.2

0.0

RICHG=43kQ

20

40

60 80

100 120 140 160

Environmental temperature(°C)

* These are typical characteristics.

M Load Regulation

s 4.2

N
-
O
o

4.19

4.185

4.18

I
—
~
[&)]

BAT Regulation voltage

417
02 04 06 038 1 1.2 14

Charge current (A)

M Battery Charge characteristics

0.6 T T
\ ‘Battery:S.?V/850mAh L
g 05 |Vce=5V
5 o4 \
5
o 03
g \
§ 02 N
5 N
0.1 -
0‘0 1 1 1 1 1 1 1 1 jn L
0 30 60 90 120 150

Charge time (min.)

M Series Pass Tr On Resistance - Charge current

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Series Pass Tr On Resistance (Q)

0 0.2 0.4 0.6 0.8 1
Charge current(A)
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B Temperature Dependency

M Supply current 1 M Supply current 2
5 5
< <
E 4 E 4
- N
g 3 g 3
5 — 5
o [3)
> 2 > 2
Qo [o
S g S 4
(7] (7]
0 0
40 -20 0 20 40 60 80 40 -20 O 20 40 60 80
Temperature(°C) Temperature(°C)
M Leak current 1-1 M Leak current 1-2
2 2.0
= g
3 1 ;; 1.5
5 B z
E o — | g 1.0
© 5 L — N
b 3 N
o} 4
3 4 g 05
-
) 0.0
40 -20 0 20 40 60 80 40 -20 O 20 40 60 80
Temperature(°C) Temperature(°C)
M Reset detection voltage M Adaptor detection voltage
2.8 S 41
= 3
> 27 g 40
g 3
S 26 z 39
S S
2 25 5 38
(&) [0]
2 @
g 2.4 'S 3.7
= 2
® 23 o 3.6
& 3
2.2 < 35
40 -20 O 20 40 60 80 40 -20 O 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
3
g 15
]
<
2 10
o
£
a 5
g
g
Z 0

-40 -20 0 20 40 60 80
Temperature(°C)

B Charge Start detection voltage

1.3

1.2

1.1

1.0

Charge Start detection voltage (V)

0.9

-40 -20 0 20 40 60 80

Temperature(°C)

M Fast-charge Start detection voltage

3.2

@
-

@
o

Fast-charge Start
detection voltage (V)

n
©

n
®

|
N
o

-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

Vsevse pin Discharge current 2 (pA)

50
-40 -20 0 20 40 60 80

Temperature(°C)

M Charge Start detection voltage hysteresis

200

—_
(&)
o

Charge Start detection voltage
hysteresis (mV)
—
o
)

-40 -20 0 20 40 60 80

Temperature(°C)

M Fast-charge Start detection voltage hysteresis

160

—
N
o

N
o

Fast-charge Start detection voltage
hysteresis (mV)
o)
o

-40 -20 0 20 40 60 80
Temperature(°C)
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B Recharge detection voltage

4.2

4.1

4.0

3.9

Recharge detection voltage (V)

3.8
-40 -20 0 20 40 60 80

Temperature(°C)

M Charge Stop 1I/0 Potential Difference 1

z

= 70

3

§60

£

5 50

£ 40 —
o

€ 30 —
Q

3 20

o

% 10

<

5 o0

(&)

-40 -20 0 20 40 60 80

Temperature(°C)

[l Battery Overvoltage detection voltage

4.45

>
~
o

"
w
o

Battery Overvoltage
detection voltage (V)

.
w
o

s
hS)
[

-40 -20 0 20 40 60 80

Temperature(°C)

Note : * These are typical characteristics.

Il BAT Regulation voltage

4.26
4.24

4.22

4.20

4.18

BAT Regulation voltage (V)

4.16

4.14
-40 -20 0 20 40 60 80

Temperature(°C)

Charge Stop I/0 Potential Difference 2

70
60
50
40
30
20
10

0

Charge Stop 1/0 Potential Difference 2 (mV) .

-40 -20 0 20 40 60 80

Temperature(°C)

M Forced Charge Current

250

200

150

100

Forced Charge Current (mA)

50

-40 -20 0 20 40 60 80

Temperature(°C)
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M Trickle-charge current M Fast-charge current
Z 80 600
< —_
<
% 70 £
§ ‘5 580
3 60 3 —
[0} (6]
o g 560 -
© 50 =
:
o P 540
3 Y g
= e
30 520
40 20 O 20 40 60 80 40 -20 O 20 40 60 80
Temperature(°C) Temperature(°C)
Il Charge Completion current B Temperature Detecting Reference Voltage
z 80 2.00
£ o
g 70 £
5 © 2195
3 3 8
s 60 %3
k] 28 1.9
o [
g S0 25
e &2 185
[} 4 .
E’ 40
O
30 1.80
40 -20 O 20 40 60 80 40 -20 O 20 40 60 80
Temperature(°C) Temperature(°C)

M Charge Stop Batt. Temperature Detection Voltage M Charge Stop Batt. Temperature Detection Voltage

0.74 0.37
¢s £s
- =0
gc 073 £ <036
as as
X 54
£S 072 K >035
58 g8
§_§ 0.71 g%’ 0.34
®§ 28
&% 0.70 9% 0.33
s 3 5%
5a 58

0.69 0.32

-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature(°C) Temperature(°C)

Note : * These are typical characteristics.




MITSUMI

Lithium-ion battery charge control IC MM3458

I Charge Recovery Batt. Temperature Detection Voltage

0S 0.72
20
35 0.71
5%
£ =070
F=)
33
29 0.69
b <
52 0.68
g8
£ =
g
0.67
40 -20 O 20 40 60 80
Temperature(°C)
B TMRcnt pin Low-level input current
2
22 1
23
£
35
%E 0
z5s
ce
== -
-2
-40 -20 O 20 40 60 80
Temperature(°C)
M LED Output pin Low-level voltage
s 07
(]
g 06
g 0
g 05
3 O
5 .
=
s 04
- /
= /
% //
3 o3
o
w
- 02
40 -20 O 20 40 60 80

Note

Temperature(°C)

: % These are typical characteristics.

Charge Recovery Batt. Temperature Detection Voltage

o
~
—

©
~
o

0.39

0.38

0.37

Charge Stop Batt. Temperature
Detectioin Voltage Vbp*Vth 5R (V)

0.36
-40 -20 0 20 40 60 80

Temperature(°C)

B TMRcnt pin High-level input current

12
10

8

TMRenT pin High-level
input current (UA)
|

6
4
2

0
-40 -20 0 20 40 60 80

Temperature(°C)

M LED Output pin Leak current

2

LED Output pin Leak current (uA)
o

-40 -20 0 20 40 60 80
Temperature(°C)
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M Series Pass Tr On Resistance

g 06
[0}
§ 0.5
T
¢ o4 o
= 0.3
(7]
8
3 0.2
3
0.1
40 -20 O 20 40 60 80
Temperature(°C)
B Vsense Pin Discharge Time
80
mn
E 75
g
£ 70
5
§ 65 |——01
& 60
& 55
>
50
-40 -20 O 20 40 60 80
Temperature(°C)
M Forced Charge OFF Time
__ 160
£
< 150
£
% 140
g 130
£ \
© [
5 120 E—
3
S 110
Q
100
40 -20 O 20 40 60 80

Temperature(°C)

Note : * These are typical characteristics.

M LED Blinking cycle

1.3

1.2

1.1

1.0 —

LED Blinking cycle (s)

0.9

0.8
-40 -20 0 20 40 60 80

Temperature(°C)

M Forced Charge Time

620

580

540

500

460

Forced Charge Time (ms)

420

-40 -20 0 20 40 60 80

Temperature(°C)

M Trickle-charge Timer

75
0
E 70
]
E 65
|_
S 60
3 I e
S 55
o
5 50
=

45

-40 -20 0 20 40 60 80

Temperature(°C)
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M Fast-charge Timer

340

320

300

280

260

Fast-charge Timer (ms)

240
-40 -20 0 20 40 60 80

Temperature(°C)

Note : * These are typical characteristics.




MITSUMI Lithium-ion battery charge control IC MM3458

Application Circuit

AC
ADAPTOR
5., Eateypack o
Y1570 M ndnidninadniialsi ~iaistnigei S Vee[1] BAT[10] O | Battery
1 Ci —T C : :
i Jju Rosc[2] Veense[o] ‘LLUEL : J—‘/ SYSTEM
E RICHGI8] ’ | 1 INTERFACE
GND i RICHG \ \
T = MM3458 saa = 4 |
= ; = | | SYSTEM
i Voo[5] | :
! LED[3 ! !
: ) £ 100 e ! SYSTEM
' TMRent ; ; INTERFACE
! [7] GND[4] TH6]—¢ Bt i
- T o~ ' Thermistor
Input Overvoltage Protection 1 ~ i
Load Switch = i =) 1ok !
T,'i; I J@2s5°c) i
& ll?:va\ue 1

- 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.
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