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Compact, low-consumption linear charge control IC

MM3835W Series

This IC is a linear charge control IC for 1-cell lithium-ion and lithium polymer batteries, capable of high-precision charge current
control from 3 to 1000 mA, making it ideal for mobile devices with low-capacity batteries. Products are available with charge
control voltages corresponding to various types of batteries (4.20V, 4.35V, 4.1V). Safe charge control is possible by controlling
charge voltage and charge current according to temperature in compliance with the JEITA battery temperature profile.

Application Major Specification

Wearable devices and others

Parameter Specification Units
Rating voltage (VCC) 6 \Y,
Operating voltage range (VCC) 4.0~5.8 \Y,
1. Low charge current control smt_able for low-capacitance Charge voltage 4.1/4.2/4.35 v
battery (charge current 3mA min.)
2. Multiple charge voltage (4.1V, 4.2V, 4.35V) Fast charge current 3 - 1000 mA
3. Selectable full charge current (TERMSEL pin) Pre-charge current Fast charge current mA
4. Low BAT leak current (100nA max.) x0.1
5. Multiple battery temperature profile Fast charge starting voltage 3.0 \%
6. Built-in th(_armal regulation function Fast charge current
7. Space saving package (2.7mm x 2.5mm x 0.55mm) Full charge current mA
N x0.1/ x0.05
8. Operating temperature range Ta=-40~85°C
BAT leakage current (max.) 100 nA
Thermal regulation temperature 93 C
Charging timer Pre:1, Fast:5 Hour
Application Circuit Package
@0nly MM3835W SSON-10 (2.7mm X 2.5mm x 0.55mm)
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= Any products mentioned this leaflet are subject to any modification in their appearance and others for improvements without prior notification.
m The details listed here are not a of the indivi p at the time of ordering.
= When using the products, you will be asked to check their specifications.

Jun, 2022 Rev.0 1




MITSUMI

1. MoDEL NAME

MM3835xxxRRE (xxx : see below)
Model name
wo1 W02 w03 W04 W05 W06 W07
Charge Current Min. 200 3 200 3 200 200 200
Setting Range [mA] Max. 1000 200 1000 200 1000 1000 1000
BAT Regulation 4.20 420 4.35 4.35 420 435 4.10
Voltage [V]
Battery Overvoltage
Detection Voltage [V] 4.35 4.35 4.50 4.50 4.35 4.50 4.25
Recharge Detection 3.97 3.97 412 412 3.97 412 3.88
Voltage [V]
Temperature Profile JEITA JEITA JEITA JEITA Only Only Only
P compliance | compliance | compliance | compliance Hot/Cold Hot/Cold Hot/Cold

Note on selection:
WO02,W04 were prepared for wearable devices with low charging current.
Charging current of W01,W03,W05,W06 and W07 can be set up to 1500mA. But there is a case that is suppressed by the
thermal regulation function. Please refer to page 7 for details.
Charging current of W01,W03,W05,W06 and W07 is also can be set to 200mA or less, but if the charging current is small it is
recommended more accurate W02 and WO04.
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2. BLoCK DIAGRAM
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3. PIN CONFIGURATION
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4. PIN DESCRIPTION

PIN No. PIN NAME | TERMINAL EXPLANATIONS

1 VCC External power supply, charge FET input pin
Connect to an AC adaptor or USB.

Oscillation frequency setting resistance connection pin.
2 Rosc fosc=0.912V/(1.425E-10*Rosc)

*This value is an estimate. The fosc value for each Rosc value is specified on Page 18.

Charge status pin (Nch open drain output)
3 LED If connected LED, turn on during charging, turn off at charge completion
and blinking at charge error.

4 GND Ground Pin

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

Battery temperature detection input pin.

6 TH Connect to a thermistor.

Charge completion current select pin.
7 TERMSEL | L/Open: 0.1 times the fast charge current, H: 0.05 times the fast charge current.
*Pull down 1MQ in internal circuit.

Charge current setting resistance connection pin.

ICHG=674*1.92V/RICHG (W01, W03, W05, W06, W07)

8 RICHG ICHG=53.9*1.92V/RICHG (W02, W04)

*This value is an estimate. The Charge Current value for each RICHG value is specified on Page 17.

Battery voltage detection and constant voltage charge control pin.
9 VSENSE | In order to eliminate the influence of impedance, connected as close as possible to
the positive side of the battery pack.

Charge current output pin, charge FET output pin

10 BAT Connect to the positive side of the battery pack.
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5. ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL MIN. MAX. UNIT
Storage Temperature Tstg -55 150 °C
Operating Temperature Topr -40 85 °C
VCC, Rosc, VDD, TH, TERMSEL, RICHG, VSENSE, BAT Pin Voltage Vin 0.3 6.0 v
BAT Pin Output Current IBAT - 1500 mA
LED Pin Sink Current ILED - 20 mA
Power Dissipation(*1) Pd - 1.94 W

(*1):When mounted on a 40x40x1.6tmm(epoxy glass ,double-sided, copper layer 90%) PC bord.

6. RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN. MAX. UNIT
Operating Temperature Topr 0 45 °C
VCC Operating Voltage (*2) Vop 4.0 5.8 \
BAT Pin Voltage (*3) Vbop 0 4.35 \
BAT Pin Output Current (*4) IBAT 3 1000 mA

(*2):In order to fully charge the battery, please set the voltage of VCC to following formula.
VCC>Vchg+Vdef2
In addition, in order to optimize the charging time, please set the voltage of VCC to following formula.
VCC>Vchg+Irapchgl * Ron

(*3):Charging of the 0V battery is possible, but in the case of protection IC in the battery pack is charging disabled state, cannot be charged.

(*4):Charging current can be set up to 1500mA. But there is a case that is suppressed by the thermal regulation function.
In the case of the large charge current, please consider the heat dissipation.
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7. ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Ta=0~45°C, VCC=5.0V)

Difference 2

Charge restart voltage at VCC—BAT>Vdef2

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT
POWER SUPPLY INPUT
During charging stand-by - 1.2 1.8 mA
Supply Current Ic¢  Iburing fast charge
Irapchg1=558mA (W01,W03,W05,W06,W07) - 2.7 4.2 mA
Irapchg1=44.6mA (W02,W04)
Inflow current of BAT and VSENSE pin )
Battery Leakage Current 1 Ileak1 AC adaptor is unconnected 10 100 nA
VCC=4.8V,
Battery Leakage Current 2 Ileak2 |Inflow current of BAT and VSENSE pin - - 2.0 uA
After Charge completion
Reset Detection Voltage Vpor |VCC=L->H 2.3 2.5 2.7 v
ADP Detection Voltage Vadp |VCCELH, 36 | 38 | 40 v
Charge permission voltage
CHARGE CONTROL
Discharge Current 1 Idischgl |VSENSE(=BAT)=3.2V, In charge error - 10 20 uA
Discharge Current 2 Idischg2 |VSENSE(=BAT)=3.2V 100 200 300 uA
Fast-charge start voltage Vqchgon |Detection voltage from trickle charge to fast charge 2.9 3.0 3.1 \
Fast-charge Start Hysteresis Vqchgon } .
Voltage hys Detection voltage from fast charge to trickle charge 40 80 120 mV
W05 4.17 4.2 4.23 Vv
Vchgl |Vth3<VTH=Vthl W06 4.32 4.35 4.38 Vv
W07 4.07 4.10 4.13 \Y
Vchgl [Vth3<VTH=Vthl 4.17 4.20 4.23 Vv
<
BAT Regulation Voltage Vchg2  |Vth4 <VTH=Vth3 W01,wW02 4.05 4.10 4.15 \Y
Vchg3 [Vth5<VTH=Vth4 4.00 4.05 4.10 \Y
Vchgl  [Vth3<VTH=Vthl 4.32 4.35 4.38 Vv
Vchg2  Vth4<VTH=Vth3 WO03,W04 4.20 4.25 4.30 Vv
Vchg3  [Vth5<VTH=Vth4 4.15 4.20 4.25 Vv
ter ch | W01,W02,W05 3.87 3.97 4.07 v
. After charge completion,
Recharge Detection Voltage Vrechg VSENSE(=BAT)=H->L WO03,W04,W06 4.02 4.12 4.22 \
wo7 3.78 3.88 3.97 v
] W01,W02,W05 4.27 4.35 4.43 v
Szlttt(aaga Over-voltage Detection Vov  |VCC=L>H WO03,W04,W06 | 442 | 45 | 458 | V
wo7 4.18 4.25 4.32 v
Charge Stop I/O Potential VCC=H~->L,
Difference 1 Vdefl | charge stop voltage at VCC—BAT <Vdef1 > 30 65 mv
Charge Restart I/O Potential Vderz | VCC=LOH, 5 45 65 mv

=II [ [ []]
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(Unless otherwise specified, Ta=0~45°C, VCC=5.0V)

Terminal Current (*5)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT
W01,W03,W05
! ! ! 116 167 219 mA
Forced Charge Current Istart |RICHG=2.32kQ Wo6,W07
Wo02,Wo04 9.3 13.4 17.5 mA
- W01,W03,W05, 40 56 7 mA
Trickle-charge Current Iprechg |RICHG=2.32kQ, BAT=2.6V WO06,W07
W02,Ww04 3.2 4.5 5.8 mA
rapchgt |FICHG=2:3260, BAT=3.6v, wgéwgg'ww' 530 | 558 | 58 | mA
I ’
Vth5<VTH=Vth2 (1.
th5< th2 (1.00) W02,Ww04 42.4 44.6 46.9 mA
Fast-charge Current WOL.WO3. WO
RICHG=2.32kQ, BAT=3.6V, ! W05, 251 279 307 mA
Irapchg2 WO06,W07
Vth2 <VTH=Vth1 (0.5C)
Wo02,Wo04 20.1 22.3 24.6 mA
W01,W03,W05,
RICHG=2.32kQ, BAT>Vqchgon, W06 W07 40 56 72 mA
TERMSEL=L/Open :
) W02,Wo04 3.2 4.5 5.8 mA
Charge Completion Current Ifc
W01,W03,W05,
RICHG=2.32kQ, BAT>Vqchgon, W06 W07 20 28 36 mA
TERMSEL=H -
W02,W04 1.5 2.2 2.9 mA
_ _ W01,W03,W05, ) 0.38 0.60
Series Pass Tr On Resistance Ron  |Io=200mA WO06,W07
W02,W04 - 4.75 5.05 Q
THERMAL REGULATION and THERMAL SHUTDOWN
Chip Temperature Detection 1(*5)| Ttregl |Applied to Tj (chip temperature) 83 93 103 °C
Chip Temperature Detection 2(*5)| Ttreg2 |Applied to Tj (chip temperature) - 103 - °C
Chip Temperature Detection . L g o
Difference (*5) Tdtreg |Applied to Tj (chip temperature), Ttreg2-Ttregl 5 10 15 C
'(I'r;)rmal Shutdown Temperature Tsd Applied to Tj (chip temperature) 143 153 163 °C
BATTERY TEMPERATURE DETECT
Jemperature Detecting Reference | yon VDD pin Output Voltage 182 | 192 | 202 | v
oltage
Temperature Detecting Reference IDD  |VDD pin Output Current _ 3 _ mA

(*5): The parameter is guaranteed by design.

=II [ [ []]
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(Unless otherwise specified, Ta=0~45°C, VCC=5.0V)

PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
32&:; TT%mperature Detection Vth0  |Charge stop threshold when TH pin rises(-20°C) - (;/ SDEZ*Z - "
\B/?)Itttaegrz Tr%??%r?ture Detection VthOR |Charge recover threshold when TH pin falls(-17°C) - (;/ 8DSDS*1 - "
\B/?ntttaegné TTelmperat”re Detection Vthl  |Charge stop threshold when TH pin rises(0°C) 3’ 5?:2 a’ %31*3 \(;!37?1; v
\B/?)Itttaez '_I;_elnlggfé?ture Detection VthiR |Charge recover threshold when TH pin falls(3°C) - (;/ 7D(|)35*5 - \Y
sgltttaeg”é Temperature Detection Vth2  |CC=0.5C threshold when TH pin rises(10°C) A A s I
sf)ltttaeg”éTT‘Z?perat”re Detection | \4hoR  |cC=1C threshold when TH pin falls (13°C) - - v
Bglttt:grye Temperature Detection Vth3  |CV=4.10V threshold when TH pin falls(45°C) o | oo | oo | v
Bf,ftt:gré TT‘E”;perat”re Detection Vth3R  |CV=4.20V threshold when TH pin rises(41°C) ; a’ 3DEO*4 ; v
\Blzltttangé Temperature Detection Vthd  |CV=4.05V threshold when TH pin falls(50°C) N 58[)0*4 N 55’3*8 N 3D('J:’;8 v
\Blzltttangé TTf}”szerat”re Detection Vth4R  |CV=4.1V threshold when TH pin rises(45°C) - a’ 3DzDg*6 - v
Sf)ltttaeg’; Temperature Detection Vths  [Charge stop threshold when TH pin falls(60°C) o | oomre | ooeny |V
32&:& ﬁing?fé?ture Detection Vth5R  |Charge recovery threshold when TH pin rises(55°C) - (;/ 551*2 - Vv

(*6):When the charge start and recharge start, to become T1=T1R=0 degree and T5=T5R=60 degree,
please be careful about the noise and GND wiring.

CG=lIrapchg!(1.0G) - v i CGC=lIrapchg1(1.0C)
)
|
CC=lrapchg2(0.5C) ;
CC mode Charge current | CC mode Charge current
|
\
CV=Vchg] - immmmtm —m e o< 5 CV=Vchgl --.
cv:v§h§2 Yoo : e
CV=Vchg3 - ‘*’-—-—T !
v i i
CV mode Charge v:nftage : : CV mode Charge voltage
v : v v ¥
Vthl  Vth2 Vth3 Vth4 Vthd Vthi Vth3
0°C 10°c 45°C 50°C  60°C 0°Cc 45°C
(MM3835W01, MM3835W02, MM3835W03, MM3835W04) (MM3835W05, MM3835W06, MM3835W07)

JEITA Battery Temperature Profile
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(Unless otherwise specified, Ta=0~45°C, VCC=5.0V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT

LOGIC I/O

TERMSEL pin Low-Level Input Vterml } ) 05 Vv
Voltage

TERMSEL pin High-Level Input Vtermh 2.0 ) ) Vv
Voltage

TERMSEL pin Low-Level Input Iterml  |TERMSEL=0V } ) 1 WA
Current

TERMSEL pin High-Level Input Itermh |TERMSEL =5.0V - - 10 uA
Current

LED pin Low-Level Voltage VledL |Iled=10mA - - 0.4 \"
LED Pin Leak Current Iledleak |LED=5V -1 - 1 uA

FREQUENCY and DETECTION DELAY TIME

Oscillator Frequency (*5) Fosc  |Rosc=100kQ 57.6 64.0 70.4 kHz
LED Blinking Cycle (*5) Fled Fﬁi;;:gg';%or e 0922 | 1.024 | 1.126 | s

LED Blinking Duty (*5) Dled f:i%::gg';%or node 30 50 70 %
VSENSE Pin Discharge Time (*5) | Tdischg [Rosc=100kQ 58 64 70 ms
Reset detection time (*5) Tpor |VCC=L->H 32 64 96 us
Adaptor Detection Time (*5,7) Tadp |Rosc=100kQ, VCC=L->H 24 - 32 ms
Forced Charge Time (*5) Tistart |Rosc=100kQ 480 512 544 ms
Forced Charge OFF Time (*5) Toff Rosc=100kQ 115 128 141 ms

(*5): The parameter is guaranteed by design.

(*7):Because the detection time for mode transition if they match 8ms x 4 times, there is the detection timing error of
approximately 1 clock (8ms).
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(Unless otherwise specified, Ta=0~45°C, VCC=5.0V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
gzttzecrt‘i'o\r’f%ﬁ:(* 55) Tcon  [Rosc=100kQ % - 128 | ms
Eaestzcct?:rzgﬁnftea(ri;‘g;age Tqstart |Rosc=100k 9% - 128 | ms
gg?ég§0i°ﬁg:té?kglg‘;rrent Tifc  |Rosc=100k 192 - 25 | ms
EZEQEtrigﬁ _IS_Tra}]ré \(/f Istgg;)e Trechg |Rosc=100kQ 192 - 256 ms
Trickle-charge Timer (*5) Tdchg [Rosc=100kQ 54 60 66 min
Fast-charge Timer (*5) Tchg |Rosc=100kQ 270 300 330 min
gzttiecrt’i’og"ﬁrn‘fé't(i%‘fs) Tov  |Rosc=100k % - 128 | ms
Crorge Siop Bty Temperstore | vy [5CTUO0Y s o s | - | o |
%Eﬁ:rsticrzvgre{e?gixime TproR 5&5 f ;13%'(_'% HoL or VthSR. VTH=L—H 96 - 128 ms

(*5):The parameter is guaranteed by design.

(*8):Because the detection time for mode transition if they match 32ms x 4 times, there is the detection timing error of
approximately 1 clock (32ms).

(*9):Because the detection time for mode transition if they match 64ms x 4 times, there is the detection timing error of
approximately 1 clock (64ms).
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8. TIMING CHART

* The characteristics of MM3835W01 as a typical.
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* The characteristics of MM3835WO01 as a typical.

e Adapter connection
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e Adaptor release
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* The characteristics of MM3835WO01 as a typical.

e BAT=4.2V, Charge start (Charge Completion)
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e BAT>4.35V, Charge start (battery overvoltage)
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128ms 0A
(Toff)
VSENSE##F
200uA = 200uA
(dischg2) 5IIRER (dischg2)
64ms-} VSENSE 64ms-}
(Tdischg) / (Tdischg)
Discharge OuA
OuA Current
ON ON
ON OFF LED OFF ON
OFF OFF

e Fast-charge start voltage detection

VCC

BAT

FEER
Charge
Current

VSENSE##F
5IiRER
VSENSE
Discharge
Current

LED

HE
Jun, 2022 Rev.0

5.0v
ov

3.0v
1.0C

0.1C
0A

200uA
(Idischg2)

[Trickle charge]

[Fast charge]

128ms
(Tastart)

ON

ON
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* The characteristics of MM3835WO01 as a typical.

e Chip temperature detection

e Thermal shutdown

5V
VCC VCC
o ov
X FyTRERHEE BAT>3.0
BAT BATS (Timax=93~103°C BAT ’s
106 [Fast charge] LB ESTBEREHIE) 100 [Fast charge]
FEEER : Chip temperature detection REET ’
ch ST (charge current is controlled to -
arge become Tjmax=93~103°C) Charge 020
Current 0A 01C Current oA
VSE§Eﬂ¥ VSENSE##F
5iRER 10uA BB
VSENSE (1dischg1) i 10uA
i OuA s VSENSE (ldischg1)
Discharge “ A4 Discharge OuA
Current 103°C Current 153G
| 93°C o
FuTRE e
. Fv umg o
Chip I Chip ]é):?“((::
Temperature Temperature Blinking 1.024s(Fled)
ON on
ON
ON
LED OFF LED oFF

e Battery temperature detection (Constant Current Mode) e Battery temperature detection (Constant Voltage Mode)

5V
5V VCC
VvCcC ov ov
BAT 420V
BAT 30VBATA 2V 108V
. [Fast charge] [Fast charge] [Fast charge] REER
REER 1.00 Charge 106 128ms| __ 128ms 128ms 128ms |
Charge 05 Current - (Tpro) (Tpro). (Tpro) (Tpro)
Current % i28ms 28msic ] T28ms > — <> >
o Lpro ] (Toro) (Toro) (Tpro) . 0.16<Io<1.00 —
. VSENSE##F oA
VSENSE##F oA SIIRER
BB (it ) VSENSE 100A
VSENSE Discharge (1dischg!
Discharge OuA Current OuA
Current b
s seen B :
BRE (THEF) s
(THIRF) R Battery .
Battery Fevposaross) Temperature wEoDtD
Temperature (TH PIN) ptragiad
(TH PIN) ON
ON ON ON ON
LED OFF ON ON ON
LED
OFF

e Battery temperature detection (No temperature profile W05, W06, W07)

Y
VCC
ov
BAT 3.0V<BAT<4.2V
KEERK [Fast charge] [Fast charge] [Fast charge]
i 1.00
Charge 128mg 128ms 128ms 128ms
Current (Toro)~1 (Toro)~ ] 7 ctoro) i
0A
ERE
(THIF)
Battery (WDD#03608)
e
3c
Temperature oor07055)
(TH pln) (VDD*0.7313)
ON
LED [e] ON ON
OFF

| |

| |

| |

Jun, 2022 Rev.0 4
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9. 70O0—F+—b / FLOw CHART

*1 All typ numeric value of MM3835W01,MM3835W02 and MM3835W05.
*2 Charge current, charge completion current and each detection time for RICHG=2.32kQ, ROSC=100kQ.

e Main flow chart

AC adaptor

LED:OFF

connection

VCC > Vpor(2.5V)
Adaptor detection time
Tpor(64us)

VTH< Vth0(-20°C)

Yes

VSENSE pin discharge
Idischg2(200uA)
Tdischg(64ms)

Adaptor connection detection
VCC 2 Vadp(3.8V)
Adaptor detection time
Tadp(32ms)

Charge start
LED: Lighting

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

Forced Charge OFF
Toff(128ms)
VSENSE pin discharge
Idischg2(200uA)/ Tdischg(64ms)

Battery voltage detection Yes

VBAT = Vqchgon(3.0V)
Detection time:Tgstart(128ms)

No

[Fast-Charge mode
Irapchg(1.0C)/Vchg(4.2V)

Trickle Charge mode
Iprechg(0.1C)/Vchg(4.2V)
Tdchg(60min)START

Tdchg(60min)
Timeout

Battery voltage detection
VBAT=3.0V
Detection time:Tqstart(128ms)

Yes

Tdchg(60min)timer
Reset

Tchg(300min)START

|

Tchg(300min)
Timeout

Charge current detection
Ichg=<Ifc(0.1C,TERMSEL=L)
Detection time:Tifc(256ms)

Yes

Charge OFF
Toff(128ms)
VSENSE pin discharge
Idischg2(200uA)/ Tdischg(64ms)

Timer reset

Charge Frror
Charge OFF
LED: Blinking
VSENSE pin discharge

| Error reset

Jun, 2022 Rev.0

Battery voltage check
Detection time:Tcon(128ms)

No :

Recharge voltage detection
VBAT < Vrechg(3.97V)
Detection time:Trechg(256ms)

Yes

Charge OFF
Toff(128ms)
VSENSE pin discharge
Idischg2(200uA), Tdischg(64ms)

Battery voltage check
Detection time:Tcon(128ms)

\l/ Yes

LED:OFF

Tchg(300min)timer
Reset

I

LED:Lighting |

Re-Charge
LED: Lighting
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*1 All typ numeric value of MM3835W01,MM3835W02 and MM3835W05.
*2 Charge current, charge completion current and each detection time for RICHG=2.32kQ, ROSC=100kQ.

e Protection function (Always detected)

After reset release
Always works

/\

Over charge detection
- < VBAT = Vov(4.35V)

Reset detection

VCC =Vpor(2.5V)
Adaptor detection time

Battery disconnect detection Chip temperature detection

VTH = Vth0(-20°C) Detection fimeTov(126ms Tj> Tsd(153°C) No
Tpor(64us)
Yes Yes Yes
Charge OFF
LED:Blinking
VSENSE pin discharge
Idischg1(10uA)
<« MM3835W01 , MM3835W02 , MM3835W03 , MM3835W04 > <« MM3835W05 , MM3835W06 , MM3835W07 >
After adaptor connection After adaptor connection
Always works Always works
Vth2(10°C)
<VTH=
Battery temperature detectio Vth1(0°C) _ Battery temperature detectio
< VthslB0 Ol THoVE T (0:C) SNo CC=05Clrapche/2) < Vth3(45°C)>VTH>Vth1(0°C) No
Detection time:Tpro(128ms) CV=4.20V(Vche1) Detection time:Tpro(128ms)
Vth3(45°C)
<VTH=
Vth2(10°C
( ) CC=1C(Irapchg)
Charee stop CV=4.20V(Vchgl)
temperature detection
Charge stop o Charge stop
LED:OFF Vth4(50°C) LED:OFF
<VTH=
Vth3(45°C)

CC=1C(Irapchg)
CV=4.10V(Vchg2)

i o batt i t detecti
<RI RS s < BRESTRD
Detection time:Tpro(128ms) Vth4(50;) Detection time:Tpro(128ms)

CC=1C(Irapchg)
CV=4.05V(Vchg3)

Jun, 2022 Rev.0 16
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10. TyPicAL PERFORMANCE CHARACTERISTICS

(Unless otherwise specified, VCC=5.0V, RICHG=2.32kQ, ROSC=100k®2, TERMSEL=0V, Ta=25°C)

REER N BATERE
Charge current vs. BAT voltage

600
500
?E 400
<3
£ ¢
B ¢ 300
w3
E@ g 200
B 5
5 100
0
-100
0 1 2 3 4
BATEE [V]
BAT voltage [V]
MM3835W01
HEER st VCCEE
Supply current vs. VCC
2.0 - -
BAT=4.0V, 38 EOFF)
_ 18 [BAT=4.0V,Charge OFF)
<
= E
<
s 12 p—
M‘_E: § /""-—--F-
W 3 =
a o 08
i g
A 04 //
0.0 4
0 1 2 3 4
VCCEIE [V]
VCC [V]
All ranks
FREER x RICHGHMT IHE
Charge current vs. RICHG external resistor
250
200 -4
<= 150
mﬁgé 100
B 5
S 50
——i, . ~
0
0 1 2 3 4 5 6

RICHGS M IHEH [kQ]
RICHG external resistor [kQ]

MM3835W04(50mA~200mA)
*:  These are typical characteristics.

FEERImA]

FEBEFRImA]
Charge current[mA]

Charge current[mA]

FEERIMA]

Charge current[mA]

50

40

30

20

1000

800

600

400

200

50
45
40
35
30
25
20
15

FEEER A BATEE
Charge current vs. BAT voltage

1 2 3 4 5

BATEIE [V]
BAT voltage [V]

MM3835W04
FEEHR xt RICHGHMTITHER

Charge current vs. RICHG external resistor

\

N

N

\\

2 3 4 5 6 7

RICHGS M IHEH [kQ]
RICHG external resistor [kQ]

MM3835W01
FEER x RICHGHMT T

Charge current vs. RICHG external resistor

\
\
b

—

5 10 15 20 25 30 35

RICHGS M IHEH [kQ]
RICHG external resistor [kQ]

MM3835W04(3mA~50mA)

Jun, 2022 Rev.0
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(Unless otherwise specified, VCC=5.0V, RICHG=2.32kQ2, ROSC=100kS2, TERMSEL=0V, Ta=25°C)

RIRERE * ROSCHMTIHER FOTRERIE S —< vy bE oY
Fosc vs. ROSC external resistor Chip Temperature Control_Thermal Shutdown
120 1.2
100 \ —. 10
3 \ " \
- w0 S E o8
o \ g & \
B 6o A ® 3 op
& AN =5 \
@
Py 40 \\ 5 0.4
20 P 02 \
~—d
0 0.0
10 100 1000 20 40 60 80 100 120 140 160
ROSCHMt (K4 [kQ] FEBRE ['C]
ROSC external resistor [kQ] Environmental Temperature [°C]
All ranks All ranks

*:  These are typical characteristics.
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e Temperature Dependency
(Unless otherwise specified, VCC=5.0V, RICHG=2.32kQ, ROSC=100k$2, TERMSEL=0V, Ta=25°C)

HEER Y—OER
Supply current Leak current
2.0 1.0E-05
— 1.0E-06
z 1.6 -:5-:3‘
< £ i 5 1.0e-07
= § 1.2 E 5
e 3 I 2 1.0E-08
> 08 =8
S § 1.0E-09
(%]
04 1.0E-10
0.0 1.0E-11
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
REE[C] SRE[C]
Temperature [°C] Temperature [°C]
All ranks All ranks
Yty MEHERE FTHTHREERE
Reset detection voltage Adaptor detection voltage
28 41
=
> 27 — g 40
S8, HE L,
=82 CEN
e > H .o
HS5 25 & § 3.8
%3 25
N 24 w y 37
p o N2
o % a
g 2.3 ﬁ 36
22 3.5
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
JREC] REC]
Temperature [°C] Temperature [°C]
All ranks All ranks
KEHBEE EEHBEE
BAT Regulation voltage BAT Regulation voltage
4.26 4.41
= 424 = 4.39
) )
> 8 422 > 8 437
tH tH
B < 420 B < 435
= o & h— = o 4
E = E =
i® ® 4.18 B = 4.33
B e r e
Z 416 2 431
foa] foa]
414 429
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
JREC] SREC]
Temperature [°C] Temperature [°C]
MM3835W01 MM3835W04

*:  These are typical characteristics.
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e Temperature Dependency
(Unless otherwise specified, VCC=5.0V, RICHG=2.32kQ, ROSC=100k$2, TERMSEL=0V, Ta=25°C)

FEEIHEE FIVILFTEEETR
BAT Regulation voltage Trickle-charge current
4.16 80
<
S 414 — £
5 iz 7
=8 412 gt
|i.|"—§ Eg § 60
25 40 p— )5
=5 D <
E S NI 50
g = 4.08 X o
R & 3 40
E 4.06 =
m
4.04 30
-20 0 20 40 -20 0 20 40 60
JRE[C] mElc]
Temperature [°C] Temperature [°C]
MM3835W07 MM3835W01
FIVLFEEER REXBER
Trickle—charge current Fast—charge current
7 600
< —
£ <
<2 6 - £
E 5 <2 580
#=2 £ °
W 3 5 pog —_—
B g k3 —
85 i g 560
N B 5
N % 5
N @ 5
+ 3 3 & 540
=
2 520
-20 0 20 40 -20 0 20 40 60
BEErC) RErC]
Temperature [°C] Temperature [°C]
MM3835W04 MM3835W01
AEREER REXTER
Fast—charge current Charge Completion current
55 _ 80
<
< £
_— 2 70
E *g' 50 25 g
=2 L S5
i 3 #£ 2 60
= 3 i s
#_{ & 45 ~ %
© Q
M} £ %5 g 50
LE ] o
k7] 40 R
8 & 40
s
[&]
35 30
-20 0 20 40 -20 0 20 40 60
JmEC] REC]
Temperature [°C] Temperature [°C]
MM3835W04 MM3835W01

*:  These are typical characteristics.
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e Temperature Dependency

(Unless otherwise specified, VCC=5.0V, RICHG=2.32kQ, ROSC=100k$2, TERMSEL=0V, Ta=25°C)

BT B BEREALAEE
Charge Completion current < Temperature Detecting Reference Voltage
o 2.00
7 13
< e
£ SES
= =4
= g 6 b g 1.95
E 5 bl
=S 5 o
e o F £ 190
[t H3B
Q
%5 2 4 & g
i S o
Rr o mg 2 1.85
b 3 &
5 H
° o, 5 1.80
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
REE[C] REC]
Temperature [°C] Temperature [°C]
MM3835W04 All ranks
=K IRRTrA AR =R IRRTrA AR
Series Pass Tr On Resistance Series Pass Tr On Resistance
0.6 6
c c
5% 05 5% 9
= 9Q L= = ©
< <
E g 04 ;// :E 'g 4 g
N @ | " R @ "
:'1 nﬂ:’ // 'Q‘ DG:J //
§ s 03 5 s 3 e
o ': or ':
K g K g
o 02 @ 2
—l\ o _L a
N N3
5 01 5 1
n -40 -20 0 20 40 60 80 n -40 -20 0 20 40 60 80
mEC] mEC]
Temperature [°C] Temperature [°C]
MM3835W01 MM3835W04
LED =i A#A
LED Blinking cycle
1.3
o 12
6 o
= 9
m S 11
® £
g —
oz 10 —
4 a r———
w
- 09
0.8
-40 -20 0 20 40 60 80

JREC]
Temperature [°C]

All ranks

These are typical characteristics.
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11. TypicAL APPLICATION CIRCUIT

@®Only MM3835W
System
AC Adaptor VCC[1] VSENSE[9]
or \ _______
usB BAT[10] 5 Battery Pack |
RICHG[8] our— Bt 1Cell |
Roscl2] | oocw % W L : 2 Li-ion |
e _CRICHG | 2 |
- [
vOD[5]|— 232k 8 |
LED[3] < |
Rth | [
10k Q . |
TERMSEL([7] GND[4] TH[6] TH Thermistor |
C"@@“ 10k(@25°C) |
2 B- L BTE$:3380K
£ T+ !
HorL/OPEN | | oo —————
O®MM3835W -+ optional circuit [Optional]
System—path and Battery—path
R k
|
| [FeT2 E:f |
[Optional] : Rl <. '§ : System
_Input Overvoltage Protection : 470kQF  SBD |
i oe | L !
AC Adaptor |+ : vcelt] VSENSE[9]
St ' ke BAT[10] [}—pBattery Pack |
USB | | Contl git Battery Pac |
' ' RICHG[8] wFT 1o 1 e
I RESET IC I Rosc([2] % L 1 Licion |
| | PsTsiss | MM3g3W RICHG 1E |
(&)
: l : " VDD[5]— 232k 1k |
| L | (3] Rth & :
. ! TERMSELL7] GND[4] TH[6]}—4 'k % I |
the PST8155 is 10V. :

B- L BXE$4; 3380K

TH Thermistor
Maximum operating voltage of /L D@ 10k(@25°C)
Q
Hor L/OPEN T ———— J

RICHG : BEXRBEERICKYERELTT LY,

Please change the setting charge current
Rosc : BRERIKRERKICEIYERELTTIUL,

Please change the setting oscillator frequency
Rled : BEBEICKYERELTTIL,

Please change the setting brightness

-We shall not be liable for any trouble or damage caused by using this circuit. Please use on enough your evaluation.
-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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