MITSUMI

Linear charge control IC (2-channel built-in charge flag)

MM3758

This IC is a linear charge control IC for 1-cell lithium-ion and lithium polymer batteries. It has a built-in power MOSFET and
reverse current protection circuit, eliminating the need for external sense resistors and reverse current protection diodes,
thus reducing the number of components and heat generation. The IC also supports temperature profiles to ensure battery
safety by limiting charge current and battery voltage at low and high battery temperatures. 2-channel charge flag is built in
to enable detailed confirmation of charge status.

Application Major Specification

Mobile devices, etc. Parameter Specification Units
Rating voltage (VCC) 6 \"
Operating voltage range (VCC) 4.3~5.8 \"
1. bu!lt-!n power MOSFET . o Charge voltage 4.2 v
2. Built-in reverse current prevention circuit
3. compatible with JEITA recommended charging Fast charge current ~ 1500 mA
temperature profile Pre-charge current Fast charge current x0.1 mA
4. Built-in thermal regulation function -
Fast charge starting voltage 2.9 Vv
5. Built-in 2-channel charge status flag (Nch open 9 9 9
drain) Full charge current Fast charge current x0.1 | mA
6. Operating temperature range Ta=-40~85°C BAT leakage current (max.) 100 nA
Thermal regulation 122 oC
temperature
Charging timer Pre:1, Fast:5 Hour
Application Circuit Package
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Mitsumi Electric Co. Ltd.,

Strategy Engineering Department
Semiconductor Business Division | t€l: +81-046-230-3470

MinebeaMitsumi

Passion to Create Value through Difference [ https://mtm-sec.mitsumi.co.jp/web/ic/

= 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.
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1. BLOCK DIAGRAM
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2. PIN CONFIGURATION

s ™\
vee| 1 8 |BAT
Rosc| 2 7 |RICHG
LED1[ 3 6 |LED2
GND|[ 4 5 |TH
\\ /)
(TOP VIEW)

3. TERMINAL EXPLANATIONS

PIN No. PIN NAME | TERMINAL EXPLANATIONS

1 VCC External power supply connection pin, Input pin of the charge control FET

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

* Approximate. The fosc value for each Rosc value is specified on Page 14.

Charging status flag pin (Nch open drain output)

3 LED1 During charging "L", Abnormal "open", Charging complete "open"
4 GND Ground Pin
5 TH Battery temperature detection input pin (connecting a thermistor)
6 LED2 Charge completion flag pin (Nch open drain output)
During charging "open", Abnormal "open", Charging complete "L"
Charge current setting resistance connection pin
7 RICHG ICHG=674*1.92V/RICHG
* Approximate. The Charge current value for each RICHG value is specified on Page 14.
8 BAT Charge control FET output pin (Connect to the positive side of a battery pack)

Jun, 2022 Rev.0
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4. ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL MIN. MAX. UNIT
Storage Temperature Tstg -55 150 °C
Operating Temperature Topr -40 85 °C
VCC, Rosc, LED1, TH, LED2, RICHG, BAT Pin Voltage Vin -0.3 6.0 v
BAT Pin Output Current IBAT - 1.5 A
LED1,2 Pin Sink Current ILED - 20 mA
Power Dissipation(*1) Pd - 1.424 w

*1 : When mounted on a 76.2x114.3x1.6tmm(epoxy glass ,double-sided, copper layer 60%) PC bord.

5. RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN. MAX. UNIT
Operating Temperature Topr 0 45 °C
VCC Operating Voltage(*2) Vop 4.3 5.8 \"
BAT pin Voltage Vbop 0 4.35 \"

*2 . Operation is possible from more than 4.0V, but in order to full charge up to 4.2V is required than 4.3V

Jun, 2022 Rev.0
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6. ELECTRICAL CHARACTERISTICS

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

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

During fast charge R
Supply Current Icc (Irapchg = 558mA setting) 3.0 4.5 mA

BAT(=VSENSE)=4.2V, i i
BAT Leak Current 1 Ileak1 AC adaptor is unconnected 0.1 UA

BAT Leak Current 2 Ileak2 VCC=4.8V, charging is completed 2 UA
Reset Detection Voltage Vpor Reset when VCC<Vpor 2.3 2.5 2.7 %
ADP Detection Voltage Vadp Charging stops when VCC<Vadp 3.6 3.8 4.0 \%
BAT Pin Discharge Current 1 Idischgl BAT=3.2V, in charge error mode - 10 20 UA
BAT Pin Discharge Current 2 Idischg2 BAT=3.2V 100 200 300 uA
Charge Start Detection Voltage Vstart BAT=L->H 1.0 1.1 1.2 v
Charge Start Detection Voltage Vstarthys | BAT=H-L 50 100 150 mv
Hysteresis
Fast-charge Start Detection Vachgon BAT=LSH 28 2.9 3.0 v
Voltage
Fast-charge Start Detection Vachgonhys | BAT=H-L 40 80 120 mv
Voltage Hysteresis

Vchgl Vth1=VTH<Vth3 4.17 4.20 4.23 \
BAT Regulation Voltage

Vchg2 Vth3=VTH<Vth4 4.00 4.05 4.10 v
Charge Stop I/0O Potential Charge stops when VCC—BAT < Vdefl
Difference 1 Vaeft VCC=H-L > 30 65 mv
Charge Stop I/O Potential Charge stops when VCC—BAT < Vdef2
Difference 2 Vdef2 VCC=L—H 5 45 65 mv
Battery Overvoltage Vov VCC 2Vov+100mV 4.27 4.35 4.43 v

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

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT
Forced Charge Current Istart RICHG=2.32kQ, 0.3C (1.0C=Irapchg2) 116 167 219 mA
Trickle-charge Current Iprechg gzgric;:ez\fzm’ 0.17C (1.0C=Irapchg2) 50 95 140 mA
I hal RICHG=2.32kQ, BAT=3.6V 251 279 307 A
rapehg Vth1SVTH<Vth2 m
Fast-charge Current
1 ha2 RICHG=2.32kQ, BAT=3.6V 530 558 586 A
rapchg Vth2SVTH<Vth4 m
Charge Completion Current Ifc RICHG=2.32kQ, BAT >Vqchgon 50 95 140 mA
LED1,2 Output pin Low-Level ViedL lled=10mA _ ) 0.4 Y
Voltage
LED1,2 Output pin Leak Current Tledleak LED=5V -1 - 1 uA
Series Pass Tr On Resistance Ron Io=200mA - 0.38 0.6 Q
Chip Temperature Detection1(*3) Ttregl Applied to Tj (chip temperature) 112 122 132 °C
Chip Temperature Detection2(*3) Ttreg2 Applied to Tj (chip temperature) - 132 - °C
Chip Temperature Applied to Tj (chip temperature) o
Detection Difference (*3) Tdtreg Ttreg2-Ttregl > 1o > ¢
Thermal Shutdown Temperature Tsd Applied to Tj (chip temperature) 143 153 163 oC

(*3)

*3 : The parameter is guaranteed by design.
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(Unless otherwise specified, Ta=0~45°C, VCC=5.0V)

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

Battery Connection Detection TO Vth0 TH=L->H

0.8096
Cold Temp. Charge Stop VeoH Voo Voo
Battery Temperature Detection Vthl TH=L->H, Charge stop threshold(0°C) 0.7142 | 07313 | 0.7480 \%
Voltage T1 ' ' '
Cold Temp. Charge Recovery Voo
Battery Temperature Detection VthiR TH=H->L, Charge recovery threshold(3°C) - 0.7055 - \%
Voltage T1R(*4) '
Battery Temperature Detection Vth2 TH=L->H, CC=0.5C Charge VCC* VCC* VCC* v
Voltage T2 threshold(10°C) 0.6231 0.6419 0.6604
Battery Temperature Detection _ _ o ) VCC* )
Voltage T2R Vth2R TH=H->L, CC=1C Charge threshold(13°C) 0.6137 Vv
Battery Temperature Detection Vth3 TH=H->L, CV=4.05V Charge VCC* VCC* VCC* v
Voltage T3 threshold(45°C) 0.3149 0.3296 0.3448
Battery Temperature Detection Vth3R TH=L->H, CV=4.20V Charge ) VCC* ) v
Voltage T3R threshold(41°C) 0.3604
Hot Temp. Charge Stop Voo Voo Voo
Battery Temperature Detection Vth4 TH=H-L, Charge stop threshold(60°C) 0.2208 | 02316 | 0.2431 \%
Voltage T4 ' ' '
Hot Temp. Charge Recovery _
Battery Temperature Detection Vth4R E:;erzlgfscsrl?:r)ge recovery - ngg 5 - v
Voltage T4R(*4) '

*4 . When the first charge and recharge, to become T1 = T1R =0 degree, and T5 = T5R = 60 degree, please be careful
about the noise and GND wiring.

CC=lIrapchg2(1.0C) 31.0C674 x 1.92V/RICHG(Q)
Y
CC-=lIrapchg1(0.5C)
CC mode Charge current
Y
CV=Vchg1(4.20V)
CV=Vchg2(4.05V)
Y CV mode Charge voltage
1
Vthl Vth2 Vth3 Vthd
0°C  10°C 45°C 60°C

*Thermistor : 10kohm@25°C, B-Constant : 3380K (Recommended : NCP15XH103F03RC)

MM3758AF JEITA Profile
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(Unless otherwise specified, Ta=0~45°C, VCC=5.0V)

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

Oscillator Frequency (*3) fosc Rosc=100kQ 57.6 64 70.4 kHz
BAT Pin Discharge Time (*3) Tdischg Rosc=100kQ 58 64 70 ms
AC Adaptor Connection Tadp Applied when VCCzVadp detection 24 - 32 ms
Detection Time (*3,5) Tadp2 Applied when VCC=Vpor detection 32 64 96 us
Forced Charge Time (*3) Tistart Rosc=100kQ 480 512 544 ms
Forced Charge OFF Time (*3) Toff Rosc=100kQ 115 128 141 ms
Battery Voltage _ )

Detection Time(*3,6) Tcon Rosc=100kQ 96 128 ms
Fast Charge Start Voltage _ )

Detection Time(*3,6) Tgstart Rosc=100kQ 96 128 ms
Charge Completion Current ) _ i

Detection Time(*3,7) Tifc Rosc=100kQ 192 256 ms
Trickle-charge Timer (*3) Tdchg Rosc=100kQ 54 60 66 min
Fast-charge Timer(*3) Tchg Rosc=100kQ 270 300 330 min
Battery Overvoltage Detection _ )

Time(*3,6) Tov Rosc=100kQ 96 128 ms
Charge Stop Battery Temperature Rosc=100kQ )

Detection Time(*3,6) PO 1 Vi1 or Vtna % 128 | ms
Charge Recovery Battery Rosc=100kQ )

Temperature Detection Time(*3,6) TproR VthiR or Vth4R % 128 ms

*3 : The parameter is guaranteed by design.

*5 : The detection time varies depending on the timing of detection for approximately one clock(8ms) due to the mode

transition system operated when matched 4 times in 8ms.
*6 : The detection time varies depending on the timing of detection for approximately one clock(32ms) due to the mode
transition system operated when matched 4 times in 32ms.
*7 . The detection time varies depending on the timing of detection for approximately one clock(64ms) due to the mode
transition system operated when matched 4 times in 64ms.
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7. TIMING CHART

e Charging Timing chart (Normal charge)

5.0V
3.8v
VCC 25V
ov
4.2V
BAT
29V
1.0C
Charge Current
0.3C
0.17C
BATIHF S00uA
Uy
SlkEHR  200uA
BAT pin
Discharge Current
0
H
LED1
L
H
LED2
L
FJOILFEE  ON
BLT—
Trickle Charge Timer
(60min) OFF
S2RKE ON
BLT—
Fast Charge Timer
(300min) OFF

Adaptor detection VCC>Vadp(3.8V)
Reset detection VCC>Vpor(2.5V)
EWE KB B=T
Charge start Main charge start charge completion
—- - -
FEEEL
charge stop
~MOILFEE AEXRE
(EERIEED (EEREE)
SREIFEE Trickle charge Fast-charge EEERE
Fprced charge (ccn (cc2) CV charge
[Tdischg Tadp Tdischg Tdischg
64rhs | 32m: 64ms 64ms
K 3 K=
PR FyTRERHEE
pro| Tistart | Tff  Tdstart Totart]  (Timax<116~126°CI#1) Tife ] Toff Teon
128ms| 512ms |128ms 128ms 128ms Chip temperature detection b6ms | 128ms 128ms
(Tjimax<116~126°C)
SHAT | 4T SHAT | CHKT
OFF ON OFF OFF
SHAT RET 1 HAT
OFF ON OFF

*8 : All typ numeric value.
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e Input Adaptor

a8
vce 25V
ov
BAT
20v
5 roe oy Gioms Tame  T8ms
KBER (Tagd) _(Tistart) (Tof) | (Tastart)
Charge Current 930
oA
ms 128ms ims
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BlEEER

BAT Discharge

Current. uA
H

a1

LED1 oFF A
L
H

f

LED2 oFF oFF
L

e Trickle charge time-up

s0v

vee
ov
20v

BAT
Ty
100

REER

[Trickle charge]

60min (Tdchg)

Charge Current o170
oA

BAT#F

BlkEER
BAT Discharge

[charge stop]
charge error mode

AT
ON

T
OFF

Current oua
"

LED1 il
L
H

LED2 fual
L

e Battery overvoltage detection(BAT>4.35V)

128ms

1 (Toon)
| —!

50v
vce
ov
435V
BAT
a2v
100
FEBER
Charge Current.
0A

BAT#:F

slikEER
BAT Discharge

[charge stop]
charge error mode

SHAT
OFF

Current 1our
H

v

LEDI i
L
H

T

LED2 e

*8 : All typ numeric value.
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e Deep discharge battery charging start e Over-discharge protection pack charging start

sov s
vee vee
ov ov
v 20v
BAT v BAT Charge Ongaing
v
ov ov
s12ms sizms 128ms  128me | 128ms 128ms
(Tistart) 128ms 106 (Tistart) (Toff) (Tastart) | (Tcon) (Tastart)
030 azms t28ms  f28ms | (Teom T
FEER D) (Toff) __(Tastart) > REER (Thdo)
017C Charge OFF 03C
Charge Current Charge Current 470
0A 0A
om | 126ms s s | 128ms s
BATH#F 3000A (Tdischy) | (Toro) (Tdisiho) BATH#:F 3000A (Tdische). | (Toro) (Tdisihe)
BIiREER . BIiREER "
BAT Discharge BAT Discharge
Current OuA Current OuA
H H
i an r A
LED1 OFF ON LED1 OFF ON
L L
W W
LED2 ) LED2 i
. L
e Chip temperature detection e Thermal shutdown
BAT BAT
20v 20w —
[Trickle charge] [Fast charge] [Fast charge]
100 100
REER REER
Chip Temperature Detection Ch: Cu t
Charse Curent o170 i montc om0 bocons Tmpesg~ 103C) ree Curent. 020
BATHH T BATISF
BlkEEH I Y
BAT Discharge BAT Discharge
Current oA 7 Current A
126°C ol - 153°C
116°C [
FyTRE FUTRE 80
Chip Temp. Chip Temp.
" "
LED1 b LED1 el sl
L L
" "
LED2 ) LED2 fua)
L L

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

REHMOEE
— BAT
BAT Jov i 405V
Voltage OFF OFF
10C 100
BN 2
Charge Current *°° i 050
arge Current
0A 0A
uf e s = e —
BATH (Tpro) (Tpro) (Tpro) (Tpro) " (Tpro) (Tpro) (Tgro) (Toro)
= Et 300uA BATﬁW%x 30008
5 i SliRE B
BAT Discharge BAT Discharge
Current. oA Curvent oA
3 0%
mBE e Eemw L
8:8 emp. 8%
H H
AT HAT AT HAT AT % 3 T

LED1 on oFF on oFF on LED1 b sl b sl b
L L
H H

SHKT SHAT
LED2 el LED2 ol

L L

*8 : All typ numeric value.
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8. FLOW CHART

e Main flow chart

LEDB;%%IFF Reset release XDet. time = Detection time (BRHFERE) B ]

LED2 - OFF VCC > Vpor(2.5V) PR L ELMBEISEL TWD ERIEHIEL Y. RRAT—MIBBLET,

Timer ﬁeset Det. T'mﬁ : Tad52(64us) When a predetermined time elapses in a state that has reached the detection conditions,
Vth>-35°C MM3758 have determined that the "detection”, proceed to the next state.

Error Reset

Yes
BAT pin discharge : Idischg2(200uA) |

Det. Time : Tdischg(64ms)

AC adaptor Pull out
or

Battery disconnect

ver dischar
Charge OFF

LED1 : OFF
LED2 : OFF

‘Adaptor connection check
VCC > Vadp(3.8V)
Det. Time : Tadp(32ms)

Battery voltage check
VBAT > 1.1V
Det. Time : Tcon(128ms)

LED1 : Lighting
LED2 : OFF

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

{

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

>

Battery voltage check Yes
VBAT > Vqchgon(2.9V)
Det. Time : Tgstart(128ms).
Y
Trickle Charge mode ) ( Fast-Charge mode
Iprechg(0.1C) / Vchg(4.2V) Irapchg(1.0C) / Vchg(4.2V)
Tdchg(60min timer) Start Tdchg(60min timer) Reset
Tchg(300min timer) Reset } Tchg(300min timer) Start

Tchg(300min)
Timeout

Yes Tdchg(60min)
Timeout

Battery voltage check
VBAT < 2.82V
Det. Time : Tcon(128ms)

Battery voltage check No Yes
VBAT > 1.1V

Det. Time : Tcon(128ms)

Charge current check
Ichg < Ifc(0.1C)
Det. Time : Tifc(256ms),

Battery voltage check No
VBAT > 2.9V
Det. Time : Tgstart(128ms

Charge OFF
Toff(128ms)
/ BAT pin discharge Idischg2(200uA)
/ Tdischg(64ms)
Charge Error
Charge OFF
LED1 : OFF
LED2 : OFF No Battery voltage check
BAT pin discharge VBAT > 2.82V
Idischg1(10uA) Det. Time : Tcon(128ms;

Charge completion
LED1 : OFF
LED2 : Lighting

Tchg(300min timer) Reset

*8 : All typ. numeric value.
*9 . Charge current, charge completion current and each detection time for RICHG=2.32kQ, Rosc=100kQ.
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e Battery temperature profile

After Adaptor Connection
Always works

Battery disconnect det.
Vth0(-10°C) > TH

Battery temp. det.
<Vth4(60°c) > TH or TH > Vth1(0°C)
Det. time : Tpro(128ms)

Charge Stop
Temperature detection
LED1 : OFF
LED2 : OFF

No

Battery disconnected
Charge stop

Reset
LED1 : OFF
LED2 : OFF

LED1 : OFF
LED2 : OFF

Vth2(10°C) < TH < Vth1(0°C)

Timer Reset
Error Reset

CC=0.5C(Irapchg1)

Timer interruption
Stop BAT pin discharge

Battery temp. det.
<Vth4R(55°c) < TH < Vth1R(3°C)
Det. time : Tpro(128ms)

Yes

No

Vth3(45°C) < TH < Vth2(10°C)

CV=4.20V(Vchgl)

CC=1C(Irapchg2)

Vth4(60°C) < TH < Vth3(45°C)

CV=4.20V(Vchgl)

CC=1C(Irapchg2)

Charge Recovery
Temperature detection

CV=4.05V(Vchg2)

LED1 : Lighting
LED2 : OFF

e Protection function (Always detected)

After Reset Release
Always works

MONBEREZRHLTCEYETA, ICEEEREOOEERTLLTEYET,
* The assumption temperature is indicated on the inside “( )", but for voltage detection,
the IC is made voltage representation.

‘Adaptor connection check
VCC < Vadp(3.8V)
Det. Time : Tadp(32ms)

Charge Stop

Over charge det.
VBAT 2 Vov(4.35V)
Det. Time : Tov(128ms)

Chip temp. det.
Tj > Tsd(153°C) No

Charge Error

LED1 : Lighting
LED2 : OFF )

‘Adaptor connection check
VCC > Vadp(3.8V)
Det. Time : Tadp(32ms)

Charge Recovery
LED1 : Lighting
LED2 : OFF

*8 : All typ. numeric value.

Reset det.
VCC < Vpor(2.5V)
Det. Time : Tadp2(64us)

Reset
LED1 : OFF
LED2 : OFF

Charge OFF
LED1 : OFF
LED2 : OFF
BAT pin discharge
Idischg1(10uA)

Timer reset
Error reset

AC adaptor Pull out
or

Battery disconnect

*9 : Charge current, charge completion current and each detection time for RICHG=2.32kQ, Rosc=100k<.
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9. TYPICAL PERFORMANCE CHARACTERISTICS

(Unless otherwise specified, VCC=5.0V, RICHG=2.32kQ, Rosc=100kQ, Ta=25°C)

KBTS o BATEE RICHGERE » FEER
Charge current vs. BAT voltage RICHG voltage vs. Charge current
0.7
2.0
06 v
pd
= 05 = % 1.6 Ve
—— H & /
< t 04 i 2
i £ e 12 »
w3 03 o /
) g 5 08 y.
R 5 02 g O /
© o1 Pl
| 04 v
0 /!
-0.1 0.0
0 1 2 3 4 5 00 0.1 02 03 04 05 06 07 08
(=]
8 Charge current [A]
HEER » VCCEE
Supply current vs. VCC
2.0 T T T T
BAT=4.0V, 3 EOFF)
_ 16 "kBAT=4.0V,Charge OFF)
<
— £
< S
E E 1.2 p—
S
ﬁ'ﬁﬂ : 0.8
Tg
=
A 04 //
00 4
0 1 2 3 4 5
VCCEIE [V]
VCC [V]
FEER K RICHGHMTIFEHR SRR ® ROSCHMT TR
Charge current vs. RICHG external resistor Fosc vs. ROSC external resistor
1000 \ 120
\
800 100 \\
=z N
. \\ o 80
‘FE 'g‘ 600 ®H I N
=i \ B2 g A
o 7]
B 3 400 ® & \
i g T~ ﬁ 40 N
R 5 \\ \
S 200 —F -
20
-
~
0 0
1 2 3 4 5 6 7 10 100 1000
RICHGHM (1B #T [kQ] ROSCHMTIFHEH [kQ]
RICHG external resistor [kQ] ROSC external resistor [kQ]

*10 : These are typical characteristics.
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(Unless otherwise specified, VCC=5.0V, RICHG=2.32kQ, Rosc=100kR2, Ta=25°C)

SAoLF¥al—ay Oo—KL¥al—ay
Line Regulation Load Regulation
4.3 4.200
42 =
—— — 4.195
< )
2 a4 11 s &
> 2 4 S 4.190
Hg 40 ¢ e c
T / & 24185
g2 39 E S
gs < &
Bz /) lchg=SS8mARKEE | R & 4.180
R : // — - = Ichg=1AZ&E .::
< 37 — —Ichg=1 SARE | % 4175
36 ‘ ‘ 4170
3.5 4.0 4.5 5.0 55 6.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
VCCEE [V] FEER (Al
VCC [V] Charge current [A]
FyTRBEFIE-H—< I rybE oY =X NRRTrA ViR & KREER
Chip Temperature Control * Thermal Shutdown Series Pass Tr On Resistance vs. Charge current
1.2 = 06
oy
! 2 o5
— B s
I~ w3
o g08 N2 04
£ e
i 306 RS 03
il L
504 X g 02
5 \ 1é
0.2 e N2 ood
I &
0 0.0
20 40 60 80 J#1 ?OO 120 140 160 0 0.2 0.4 0.6 0.8 1
AEAE [C]
Environmental Temperature [°C] REBIAI

Charge current [A]

*10 : These are typical characteristics.
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o TEMPERATURE DEPENDENCY

HEER
Supply current 1
5.0 2.0
—. 40 - <
<é <32 1.0
Eo a0 T L
S % £ 5
R E — @t 00
i3 20 3
fm > | x
i & = 3
§ 10 -4 -10
0.0 -2.0
-40 -20 0 20 40 60 80
SRELC]
Temperature [°C]
FEMKERE
Charge Start detection voltage
> 13 2 34
g ®
2 =
% s 12 > E 3.0
22 o 200
-8 wE g~
|E$|ﬂ] b um] +
R 3 & 5
?D 1.0 ® <:JJ 28
s @ ®
0.9 r 21
-40 20 0 20 40 60 80 ;_é
BElC]
Temperature [°C]
FEHIHEE
BAT Regulation voltage <
4.26 & 445
=
S 424 = 2
o H 5 440
S & 422 [
E‘ 5 H 3
W &3
= S 420 H o 435
& 2 R
E S i~
5 418 s
R 'n_: B g 4.30
< 4.16 >
o ]
414 ¥ 425
8
-40 -20 0 20 40 60 80

‘BElC]
Temperature [°C]

*10 : These are typical characteristics.

J—U&R1-1

Leak current 1-1

-20 0 20 40 60 80
AElC]
Temperature [°C]

AEFEBMKREE

Fast—charge Start detection voltage

-40

-20 0 20 40 60 80
SRE[C]
Temperature [°C]

TEATERHEE

Battery Overvoltage detection voltage

-20 0 20 40 60 80
JREC]
Temperature [°C]
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e TEMPERATURE DEPENDENCY

AT EEFRImA]
Forced Charge Current [mA]
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e 3
e
R 5
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D oo
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2
[
w
*10 :

Jun, 2022 Rev.0

EHFEEER
Forced Charge Current
250
200
150
100
50
-40 -20 0 20 40 60 80
BEC]
Temperature [°C]
SEXREER
Fast—charge current
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Temperature [°C]
D) =X IRRTrA V&R
Series Pass Tr On Resistance
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/
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-40 -20 0 20 40 60 80
BE[C]

Temperature [°C]

These are typical characteristics.

VL FEEEFRIMA]

Trickle—charge current [mA]
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REBET

Charge Completion current [mA]
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Trickle-charge current
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Temperature [°C]
RBRETER
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Temperature [°C]
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* If needed

AC
Adapter

Input Overvoltage Protection

10. TYPICAL APPLICATION CIRCUIT

5V

=%

Charge finish

i
470kQ §

SO

Charge state

A

Cin

1uF ——

Rosc é
100kQ =

VCC

Rosc

BAT

RICHG

MM3758

LED1

GND

LED2

TH

éRTH
= 10kQ

SYSTEM

Nl

+Mitsumi Electric Co., Ltd. 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

L¢

Thermistor
10k Q(@25°C)

BIE#X:3380K

Protection IC

B O

L oo e
7 I

o 4%

&1
B |
5
|

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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Li-ion Battery Pack




