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MinebeaMitsumi’s ICs implement high characteristics,
high function, space saving, and low power consumption.
They provide their optimum performance to meet various
requirements.
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SECONDARY BATTERY IC

@ Various types of battery IC for single cell to multy-
cells are lined up. They are applicable to various
devices from mobile gadgets to Electric bicycle.

@® The battery IC is provided with a high detection
accuracy and abundant functions, enabling safe
battery charging and protection.

@® MITSUMI's Fuel Gauge IC achieves safe and effective
use of batteries by detecting the battery level.

POWER SUPPLY IC

@ The regulator IC lineup is available with an output cur-
rent of 150mA to 1.5A. Suited to various applications
with a range of products offering features such as
high—precision and low consumption current.

@ DC-DC converter ICs are available in step—-up/step—
down/ inversion type variations. Delivers high—efficien-
cy, high—precision output over a wide input voltage
range.

SENSOR IC

@ The sensor IC is characterized by high detecting te-
mperature accuracy and low current consumption.
Digital pressure sensors are being developed by

MEMS technology.

@ The sensor IC is applicable to various applications
through abundant rank expansion and I°C BUS intend-
ed interface.
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Charge only/ Linear charge control, For iron phosphate Li-lon (CV=3.6V)............... MM3658.........cceiiiiii 160
MIAYA Charge only/ Linear charge control, Ultra small type,
Low charge current control(3 to 500mA), Full charge detection current setting ...... MM3865......cceiiiiiiieeee 162
Included System-Path/ Linear charge control, Battery support function,
Auto input source detection .........ooiiiiiiiii e MM3538 ..o 164
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IC LINEUP

n SECONDARY BATTERY ICs

Protection for lithium-lon batteri

For 1 cell 7 Small package —— Built-in delay timer

For 2 cells —[Built—in delay timer ———

For 3 cells
For 3 to 5 cells

For 4 to 7 cells

For secondary protection—

Voltage monitoring ‘E

Cell balance control

ries
TIT(T|T|T (T nnon o ononl H4dd<|<
21213 1515(5/8(8|2|%818)8\8)8)% 8|8 2121812315 5|
AElNlo|o|2| | |b(&|Z2(2(2/Z2(2/Z2|Z2|Z2|P|P|P|P|Ple Mo e
SIMLI®I=IRISINNS e b0|as e e e(els B BRIPIDIT
N >meXZ)Z2To " ®o> >33
(o5} >
MM3280 [ ] o0 [ JL L J
— Built-in delay timer MM3511 [ () [ )
— High accuracy current detection —— MM3638 @ [ J
I—Temperature detecton —— MM3645 [ J
— Multi overcurrent protection —— MM3721 [ [ J
—High accuracy short detection —| MM3722 [ (]
— High accuracy overcharge precision — MM3723 [
— High accuracy overcharge precision — MM3724 [ ()
— High accuracy overcharge precision — MM3725, MM3726 @ [ J [
— N channel high side FET drive — MM3746 [ ]
I—High accuracy overcharge detection — MM3855 [ )
I— Multi overcurrent protection ————— MM3856 [ ] [ ) [ J
L—Very high accuracy current detection — MM 3860 () [ ) [ J
L Built—in FET —7—Low on state resistance 10.6mQ —— MC3002 [ ]
—On state resistance 13.4mQ ——{ MC3011 [ ]
— Super small package MD1421ExxCPAL [ )
—Wearable MC3651 [ ]
— Very low current consumption MC3761 [
I— Customization by OTP MJ3401 [ ]
L— Customization by OTP MJ3542 (]
MM3220 ()
Built-in delay timer MM3766 [
Delay time set by external capacitor — MM3783 [ J
r—Delay time set by external capacitor — MM3474 [ ]
' Built-in delay timer MM3575 L)
— Delay time set by external capacitor — MM3684 [ ]
— Delay time set by external capacitor — MM3694 ()
Built-in delay timer MM3877 [ J
—For 1 cell MM3734 [ ]
—For 2 to 4 cells with latch function ——{ MM3508A [ ] [ ]
— For 2 to 4 cells without latch function - MIM3508B [ ] [ )
—For 2 to 3 cells with terminal CT MM3508C [ ] [ J
—For 1to 3 cells MM3563 [ ] [ )
L—For 3-4 cells with RTC control function — MM3625 ()
Voltage Monitering IC for li-ion battery
U|U|T|®
51758
oo || N
I O g
Protection EEPROM MW3790 [ )
Protection MW3793 ()
Monitering MM3757 [ ]
»
(@]
0w
N
b3
[ Mm3513 ()




Fuel gauge IC for li-ion battery

sl 2=
PIRITIYg
foo) —_ — — w
TE|R|®| T
s
For 1 cell—High accurach Battery degradation judgment— MM8013 [ ]
Super low consumption MM8013W [ )
Small package MM8033 [ ] [ )
MM3556 [ )
Lithium-ion battery charge control ICs
AHHE
oSlolo|T1|O
AL
mlold (8L
> o> | o
> W
For 1 cell Single function Linear charger MM3458 [ ]
MM3635 [ ]
MM3835W [ ]
MM3658 [ ]
. MM3865 ([ ]
Sythglrlrﬁ-?ath —I: ;in.ear F;harger MM3538 ()
witching charger—: MM3439 [
MM3539 [ ]
g POWER SUPPLY ICs
Voltage regulator ICs
I T | T | |D 0 @ 0 0| n|d|d
o|lo|C|lC]jC]ol0|0|®| »| OO0
O|lo|T©|T| T | 4| 4| O | O | {
dHEEEHEERRHE
m| S > g|2|m© &
Less than 150mA LDO regulators —[ Reverse current protection MM3376 [ K )
Low current consumption T——  MM3534 3K ]
; MM3755 [ J
Less than 200mA LDO regulators ——— Rush current protection ——  MM3411 [ 2K )
; MM3763 [ )
— Capacitorless, ultralow quiescent current T MM3566 [ AN )
MM3866 [ )
— 15V withstand voltage MM1836 (]
O 77 oo
— 16V withstand voltage MM1839 [ ) [ )
— Low noise, Negative output voltage MM1898 [ ] [ ]
Less than 300mA LDO regulators —— Rush current protection MM3571 [ 2K 2K J
L I Wmser °
— Thermal shoutdown circuit MM3608 ()
— 15V withstand voltage MM1886 [ AN )
‘— Low noise MM1899 [ ) [ )
Less than 500mA LDO regulator Soft start function MM3526 [ K 2K J
- L wwsas o
Less than 1000mA LDO regulators 15V withstand voltage MM1877 [ ]
Soft start function MM3529 [ 3K ]
L Wmsars o
Soft start function ———— MM3702 ()
‘» MM3703 [ ) [ 2K )
Less than 1500mA LDO regulator — Low output voltage MM1870 () [ )
Less than 150mA 2—channel LDO regulator MM3548 [ )
Less than 300mA 2—channel LDO regulator MM3549 [ )




IC LINEUP

Shunt regulators

wlo|on
OO0 |0
o3|
S
w| oo
@ | ®| >
Adjustable shunt regulator —|: Vref 2.495V MM1431 [ BN 3K )
Vref 1.240V / 1.250V/1.270V MM1530 [ 2K )
DC-DC converters
Z%55(55/858 4882
Ol0O|T |33 |1 |7 |0O|0|0O
PPN FITIZIEIEID
® @ 0 F(=22(Nlol x|
=18171%12|8| 5|7 |F R
Boost Built-in powerFET—E 100mA MM3333 (]
200mA MM3355 (
Buck ——— Output 1ch —ESynchronous rectification— 3A ———— MM3370 [ ]
Diode rectification 0.6A —— MM3472 [ ]
1.0A —— MM3617 [
2A —— MM3542BF [ ]
3A ——{ MM3543BH [ )
2.56A —— MM3630BV (]
1.5A —— MM3630BR [ ]
0.9A —— MM3690ARBE [ ]
External power FET 20A MM3736BRLE [ ]
Inverter Charge pump MM3558 [ ]
Double buck — Output 2ch + LDO MM3631 [
AC-DC converters
wlnln
|0 |0
PRI
® | o | =
O | < )C;
Primary-side —: QR controller MM3661 [ J
PWM controller MM3663 [ ]
Secondary-side Synchronous rectifier QR —1__MM3667 [ ]
LLC —— MM3669AF (]
LED lighting ICs
nlo| n|n
O|lO0|O0| 0O
TIPIRIT
N ||| =
$|0|9|8
DC Input White LED driver 7 LEDs MM3097 [ )
AC Input Isolated —|: Including PFC 1 convertor for flypack | MM3460 [ ]
-|: Dual OPAMP and shunt regulator MM1837 [ )
Non-isolated Triac dimmer power control MM3760 (]




Reset ICs (Voltage detectors)

Vy—did
Ve€c-10S
VS2-10S

gavy-NOSS

No delay function — Active-low ——— CMOS output

IC-PST81

— Open drain output

IC-PST82

— Open drain output

IC-PST86

Separated sense line — Active-low -|: CMOS/Open drain output

PST851A, PST852A

CMOS/Open drain output —— Built-in delay function —

PST853A, PST854A

Delay function included - Active-low ——— CMOS output

IC-PST83

(external capacitor) — Open drain output

IC-PST84

— CMOS/Open drain output |:

PST893A, PST894A

High accuracy

PST893B, PST894B

With manual reset

PST893R, PST894R

Built-in delay function—— Active-low ——— CMOS output

L]

PST87

PST88

o0 0000 o000 ddvcsos

— Open drain output

L

PST807, PST809

PST803, PST805

Active-high -|: CMOS output

PST808, PST810

Open drain output

PST804, PST806

B SENSOR ICs

Temperature sensor ICs

Vv—-did
VS2-10S
V9¢-10S

a7-NOSS

g949ve8-0S

Detection output type I_ Active—high

(Temperature switch IC)

MM3488

Ultra low current consumption— Active—high

MM3688

Sensor type —[ Analog output
I°C BUS digital output (Adress set pin2)

MM3154

Pressure sensor

MM3285

Pressure sensor of digital output
Low supply voltage
Small package

Absolute Pressure sensor module

MMR901XA

MMR902

MMR906

*Original package

Absolute Pressure Sensor Module

AC current sensor

AC current sensor

Flame detection amplifier

MMR931XA [

*Original package

— Operational amplifier with a built-in spiral inductor 4|

MM1969 [

SOP-8G

Flame detection sensor —[ Contains a comparator

MM1217

Dual amplifiern

Analog signal convert IC

MM1278

®/® as-dos |

Analog Front End IC

MM3609

PLP-24




SECONDARY BATTER

Electrical charac less otherwise specified, Ta=+25°C ) "

Protection for lithium-ion batteries

Overcharge Overdischarge | Discharging overcurrent

Product Detection

: Product name detection voltage | detection voltage | detection voltage : Package
Seres (Accuracy) (Accuracy) (Accuracy) delay time
MM3280 series 3.8V t0 4.5V 2.0V to0 3.0V 50mV10300mV | Delaytimer | SONEC oo
Overcurrent detection by (£20mV) (£35mV) (10mV) (Built=in)
external resistor SSON-6E /6J /6K
MM3511 series 4.0V to 4.5V 2.0V to 3.0V 50mV to 300mV Delay timer | SON-6C
Standard (+20mV) (+35mV) (x10mV) (Built-in) SSON-6A /6J
. 20mV to 65mV
MM3638 series 4.0V to 4.5V 2.0V to 3.0V (+15%) | Delay timer | SON-6C
High accuracy =~ (+20mV) (+35mV) 65mV to 300mV (Built=in) SSON-6J
Overcurrent detection (x10mvV)
MM3645 series 4.0V to 4.5V 2.0V to 3.0V 20mVto300mV |  Delay timer | rsop_ga
<H)'\?ehr Ca:rcrggct“:‘jyetecﬁon (£20mV) (£35mV) (15%) (Built=in)
» MM3721 series 3.8V 10 4.5V 2.0V to 3.0V 20mVto 150mV |  Delay timer | SON-6C
m glvgerll'cal.lcrcrg;?%yetection (+20mV) (+35mV) (Refer to product page) (Built=in) SSON-6J
(@) =
o MM3722 series 3.8V t0 4.5V 2.0V to 3.0V 20mVto 150mV | Delay timer | SON-6C
(H)I\?er:' ca:rcrg;?%yetection (x20mV) (+35mV) (Refer to product page) (Built-in) SSON-6J
P
o MM3723 series 3.6V to 4.6V 2.0V to 3.0V 20mV to 100mV Delay timer | \vi csp-6B
> High accuracy over voltage detection (=12mv) (=35mV) | (Refer to product page) (Built-in)
- MM3724 series 3.8V to 4.5V 2.0V to 3.0V 20mV to 300mV |  Delay timer | SON-6C
glvger:' gtfr(;g;?%yetection (x20mV) (+35mV) (Refer to product page) (Built-in) SSON-6J
< MM3725 SON-6C
. 3.6V to 5.0V 2.0Vto 3.0V 20mV to 300mV Delay timer SSON-6J
g /Hli\gmgizrg:ysgvggﬁrrent detoction (20mV) (+35mV) | (Referto product page) (Built-in) S3ON-6M
-] MM3746 series 4.2V to 4.6V 2.0V to 3.0V 10mV to 150mV | Delay timer | \vi csp-10A
= . . N channel high side FET driver (#15mV) (#40mV) | (Refer to product page) (Built=in)
or one-ce
m - émV to 100mV
MM3855series 4.0V to 4.5V 21V to 3.0V (+2.5mV) | Delay timer | SSON-8F
) High accuracy overcurrent (=20mV) (+35mV) 15mV to 100mV (Built=in) SSON-8G
=< detection (+3.5mV)
—_ MM3856series AN 41V 10 5.0V 2.1V t0 3.0V Please Referto |  Delay timer | SSON-6J/6M
(@) High Accuracy two step discharge (=20mV) (+35mV) Data-Sheet (Built-in) SON-6C
o overcurrent detection
MM3860series AT 44V 10 5.0V 24V to0 3.0V 6mVto50mV | Delay timer | SSON-6J/6M
gsg:&gﬁeﬁtcgg@%gwno step discharge (x20mV) (£35mV) (=mv) (Built-in) SON-6F
MC3002 series 415V to 4.5V 2.0V to 3.0V 30mVto 130mV | Delaytimer | p p_ap
Eeus'ilétlgn@?i (l)-%‘?/ngn state (x22mV) (+100mV) (=6mV) (Built=in)
g"%?’ogg.r series 415V 10 4.5V 2.0V t0 3.0V 30mVto 130mV | Delaytimer | pp_sp
Olrj1I stlerx]te resistance 13.4mQ (&22mV) (100mV) (BmV) (Built-in)
. 41V to 4.45V 2.0V to 3.0V 40mV to 180mV Delay timer
MD1421ExxCPAL series (20mV) (=100mV) @5mv) | (Built-in) | PLP-4-1228
MC3651 series 415V to 4.5V 2.00V to 3.00V 20mV to 65mV Delay timer | o p_sg
Built in FET, for Wearable (+20mV) (+100mV) (5mV) (Built-in)
MC3761 series AT 4.2V t0 4.7V 2.0V to 3.3V Please Refer to Delay timer | p p_g
Very low current consumption (=20mV) (+30mV) Data-Sheet (Built-in)
MJ3401 series 4.10V to 4.60V 2.0V to 3.0V Delay timer | | p_gg
Built in FET, OTP (Built-in) (=10mV) (#35mV) (Built=in)
MJ3542 series AN 41V to 4.6V 2.0V to 2.8V Please Referto |  Delaytimer | go\ o
Z&Sesc'?'\?eay %ﬁ’ ;ggﬁ?:c'?lgy to (=10mV) (£35mV) Data-Sheet (Built-in)
. 4.0V to 4.5V 2.0V to 3.0V 50mV to 300mV Delay timer
cor 2-coll MM3220 series (£20mV) (=35mV) 1omv) | (Built-ing | SOT-26A
or 2-cells
. 3.6V to 4.5V 2.0V to 3.0V Please Refer to Delay timer
MM3766 series AN (15mV) (35mV) Data-Sheet|  (Built-in) | SOT-26B
g MM3783 series 3.6V to 4.5V 2.0V to 3.0V 30mV to 300mV Delay timer .
For 3-cells Temperature protect (=25mV) (+80mV) (=10mV) (External) TSOP-168




Electrical charac (Unless otherwise specified, Ta=+25°C ) "

Overcharge Overdischarge | Discharging overcurrent

Psrggggt Product name detection voltage | detection voltage | detection voltage clijeei;ecttilr?lr; Package
(Accuracy) (Accuracy) (Accuracy) Yy
MM3474 series 3(-52‘5?;\-,5) 2.0V t0 3.0V 50mV 1o 300mV | Delay timer | tsop_p0D
(Top=0 15 50°C) (+80mV) (£15mV) (External)
MMS3575 series 3.6t04.5 2.0V to 3.0V 30mV to 300mV | Delay timer | ysop_san
Cell balance (£25mV) (x80mV) (x15mV) (Built-in)
For 3 to 5 cells f
MM3684 series 3.6t04.5 2.0V to 3.0V 30mV to 300mV |  Delay timer
Temperature protect, (25mV) (80mV) (#15%) | (External) | YSOP-24A
Second protect a i o
. 3.6V to 4.5V 2.0V to 3.0V 30mV to 300mV Delay timer
MM3694 series AT (25mV) (80mV) «15%) |  (External) | VSOP-24A
- 3.6V to 4.5V 2.0V to 3.0V 30mV to 300mV Delay timer
For4to7 cells | MM3877 series AN (=20mv) (£50mV) 10%) | (Bultiny | VSOP-20A
For 1 cell MM3734 series 4.0V 10 5.0V Delay ti
. A _ _ y timer _
?,‘?gt%’é‘t‘ﬁ,w Low current consumption (+20mV) (Built=in) SON-6C
MM3508A series
For 2 to 4 cells built in latch function (7)]
R ongan, "> | MM3508B series O Sona) _ _ Delay timer | SOT-26A m
protection For 2 to 4 cells no buit in latch function (Top=0 to 50°C) (Built=in) SSON-6A (@)
MM3508C series o
For 2 to 3 cells with terminal CT 2
For 1 to 3 cells 4.0V to 4.5V ' O
secondary MM3563 series (£25mV) - - Dgﬁﬁtt_'m?r 3251‘,2_69\ >
protection (Top=0 to 50°C) -
For 3 to 4 cells . i
secondary MM3625 series 3.6V to 4.5V _ _ Delay timer PLP_10A <
protection RTC control function (=25mV) (Built=in)
oy
>
Product Product Il -
roduc roduc cel . A .
AT T ‘ balance Monitoring(l/F) | Protection(Chip) Memory Packages ;
O @) O
MW3790 UeEl (MIPI®) (MM3722) (EEPROM) PLP-8G 3
Voltage @) ©)
monitoring IC Mw3793 et (MIPIZ®) (MM3722) - PLP-8H =
MM3757 1 cell (M%fp) - - PLP-6A (7))
Product Product Detection voltage : Detection
- FETTE (Accuracy) Hysteresis voltage delay Packages
Voltage monitor IC . 3.5Vto 4.5V Delay timer
cell-balance control | MM3513 series (£20mV) 0.0Vto 0.4V (Bulltin) SOT-25A

Lithium-ion fuel gage ICs

Product Product : Oparating| Main | SOC |Deterioration Current o
series ‘ name Algorithm voltage |program| unit | judgement consumption Traceability | Packages
Intelligent gage 3 % _
MM8013 current integratio |25V 10 5:5V|  Flash mAh o 60pA Typ. o PLP-12A
Intelligent gage 2 ( 6.4[|J£ Typ.)IA g
current integration, % nterval Active) mode
MM8013W IR | “Uiira iow power ~ |25V t05:8V| Flash | 4, ® 20pA Typ. LPA ® PLP-12B
For one-cell consumption (Low Power Active) mode
Intelligent gage 2 % _ PLP-10D
MM8033 Current integration |25V 10 5:5V|  ROM mAh L S2uATyp. WLCSP-9A
MM3556 {’,‘;ﬁg‘g;ﬁgﬁggr 2.2Vt05.0V| Logic % - 28pA Typ. = PLP-8F




Electrical chara (Unless otherwise specified, Ta=+25°C ) "

Lithium-ion battery charge control ICs

Product Product Operating | BAT regulation | Fast charge FET Timer JEITA charge | System pass| Charge Packages
series name voltage voltage current (max.) | output profile SW system 9

MM3458 4.0V t0 6.0V 4'(%1:7'3%‘/ 1.5A Built-in | Built-in| @ = Linear | SSON-10A

4.2V+30mV
MM3635 45Viossv |, (EOTH) 0.7A Built-in | Built-in| - - Linear | SSON-10A

(1.2%)

41V+30mV
MM3835W 435V105.8V |  4.2V:30mV 1.0A Built-in |Built-in| @ = Linear | SSON-10A

For wearable 4.35V+30mV
For one-cell | MM3658 4.0V 10 6.0V 3-%*2%“’ 1.5A Built-in | Built-in - - Linear | SSON-10A
Mtxfggﬁy?em 44viosov | 41OV LASV 0.5A Built-in |Built-in| @ = Linear | SSON-6E
MM3538 435vto5v | HEGEOMY 1.5A Built-in | Built-in| @ Built-in | Linear | WLCSP-25A
MM3439 4.5V t0 5.5V 4-(%%’%“)“’ 2.0A Built-in | Built-in ® Built-in | Switching | SQFN-32A
gﬁ M_?f%% apc | 48Vtossv | A2GSomY 2.0 Built-in | Built-in| @ Built-in | Switching | WLCSP-48B
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n SECONDARY BATTERY ICs
1 cell lithium-ion/lithium-polymer battery protection IC MM3280 Series

outiine - (|

MM3280 series are protection IC using high voltage CMOS discharging and charging (optional) overcurrent protection of the
process for protection of the rechargeable lithium-ion or rechargeable one—cell lithium-ion or lithium-polymer battery can
lithium-polymer battery. The overcharge, overdischarge and be detected.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage...........ccceevieeiieenns 3.8V to 4.5V, 5mV steps.................. Accuracy+20mV
Accuracy+25mV (Topr=-5 to +60°C)

@ Overcharge release voltage ........ccccovveeeeneenneenne. 3.6V to 4.5V, 50mV steps................ Accuracy+30mV

@ Overdischarge detection voltage............ccceevuveennns 2.0V to 3.0V, 50mV steps Accuracy+35mV

@ Overdischarge release voltage..........cccccueeneee ...2.0V to 3.5V, 50mV steps Accuracy+100mV

@ Discharging overcurrent detection voltage........... 50mV to 300mV, 5mV steps............ Accuracy+=10mV

@ Charging overcurrent detection voltage~............. -300mV to -50mV, 5mV steps........ Accuracy+20mV

@ Short detection voltage.......ccccceveveiiiiniiieeiieee Selection for 0.7, 0.8, 0.9V ............. Accuracy+100mV

@ Over voltage charger detection voltage™.............. VDD-8.0V fiXed.....coceeevrriiiiiienien, Accuracy+2.0V

@ Over voltage charger release voltage™................. VDD-7.3V fiXed.....coceevvriiiriiienien, Accuracy+2.0V

(2) Range of detection delay time

@ Overcharge detection delay time.........cccceeeeuneee. Selection from 0.25s, 1.0s, 1.2s, 4.5s
@ Overdischarge detection delay time .........c.......... Selection from 20ms, 24ms, 96ms, 125ms, 128ms, 144ms
@ Discharging overcurrent detection delay time ..... Selection from 8ms, 12ms, 16ms, 20ms, 24ms, 48ms, 96ms, 160ms
@ Charging overcurrent detection delay time.......... Selection from 4ms, 6ms, 8ms, 10ms, 12ms, 16ms, 96ms
@ Short detection delay time.........ccccvveeeiiieiiieenns Selection from 200us, 300us, 400us
(3) OV battery charge function ..........ccocceviiieiiieiiieenns Selection from “Permission” or “Prohibition”

(4) The overcharge detection delay timer reset time function (function for the pulse charge) is provided. *
* Optional function

(5) Low current consumption

@ NOrmMal MOAE .....coviiiiieeeee e Typ. 3.0pA, Max. 6.0pA

@ Stand-by MOde ......coeoiiiiiieee e Max. 0.1pA
(For “Charger connection release” the overdischarge release condition.)
Max. 0.5pA

(For “Voltage release” the overdischarge release condition.)

(6) Absolute maximum ratings

...VSS-0.3V to +12V
VDD-28V to VDD+0.3V
VSS-0.3V to VDD+0.3V
@ Storage temperature.........cccocceviiiiiiiiiiiieciieee =55 to +125°C
@ Operation temperature..........cccoevcveiiiieiiieniieens —40 to +85°C
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pin assignment - ||

Il SOT-26A W SOT-26B

(Top view) Pin no. Symbol Function
bouT E O E vss 1 DOUT Output of overdischarge detection (Output type is CMOS)
2 V- Input terminal connected to charger negative voltage
v-| 2 s | voD 3 CouT Output of overcharge detection (Output type is CMOS)
4 DS Delay shorten terminal
couT| 3 4 | s 5 VDD VDD terminal (Connected to IC substrait)
6 VSS VSS terminal (Connected to ground)

Il SON-6C
(Top view) Pin no. Symbol Function
1 DS Delay shorten terminal
os 13 O Tg v 2 couT Output of overcharge detection (Output type is CMOS)

cout 2l [5] voo 3 DOUT Output of overdischarge detection (Output type is CMOS)

pouT [3]! T4 vss 4 VSS VSS terminal (Connected to ground)
5 VDD VDD terminal (Connected to IC substrait)
6 V- Input terminal connected to charger negative voltage

Il SSON-6 Pin Assignment is different depending on rank.

SSON-6J MM3280A01RRE, MM3280F02RRE, MM3280G01RRE, MM3280G02RRE, MM3280S02RRE, MM3280T02RRE, MM3280R03RRE
(Top view) Pin no. Symbol Function
1 V- Input terminal connected to charger negative voltage

Ve CouT Output of overcharge detection (Output type is CMOS)

cout DOUT Output of overdischarge detection (Output type is CMOS)

pouT |3 VSS VSS terminal (Connected to ground)

VDD VDD terminal (Connected to IC substrait)

o ||~ N

DS Delay shorten terminal

SSON-6E, 6J MM3280B04RRE,MM3280B05RRE, MM3280P09RRE, MM3280P10RRE, MM3280P12RRE, MM3280P16RRE, MM3280P17RRE,
MM3280P20RRE, MM3280P21RRE, MM3280P22RRE, MM3280P23RRE, MM3280P25RRE, MM3280PA1RRE

(Top view) Pin no. Symbol Function
1 couT Output of overcharge detection (Output type is CMOS)
cout Ty 2 DS Delay shorten terminal
bs Voo 3 DOUT Output of overdischarge detection (Output type is CMOS)
pou |3 vss 4 VSS VSS terminal (Connected to ground)
5 VDD VDD terminal (Connected to IC substrait)
6 V- Input terminal connected to charger negative voltage
SSON-6K MM3280C01RRE
(Top view) Pin no. Symbol Function
1 couT Output of overcharge detection (Output type is CMOS)
2 V- Input terminal connected to charger negative voltage
3 DOUT Output of overdischarge detection (Output type is CMOS)
4 VSS VSS terminal (Connected to ground)
5 VDD VDD terminal (Connected to IC substrait)
6 DS Delay shorten terminal

15
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MM3280 Series

setection guide L ——

Optional function Detection / Release voltage Detection delay time
28218282/ 52 /18282 /52582982 2 828282 82 ¢
oo |02 0% |2 5] 52|22 | g2 g 5o @8 282 | 2% | 29 |85 =t
geledlec 58|68 (69 |2d|edpfglad| 3 |SS|gc |88 89| a
5819319558/ "2 |°8 |98 |°8°5g 98| ¢ |58 g8 |s<|s&| g
S7el 828 §| $|s8| 3| 23s¢°| & |°S|az |82 |88 ¢
e} < o | = (0] o = = - Q (<} < = (v} o = = o L o =
MODEL Package | B| 3| 288 & | 3 |59 S| 8 |ES| ¢ 5l 2s |28 2¢| 3
sl 5| 2128 & § % 3| 8 |85 3 gz |§2|53| ¢
© 3| Q|T= = 1] = g 3 = S | 3 a5 |2 S 5
2| 2|38 S @ § S 2 8 o | ® o) i =1
o ® = = 3
%1 %0 Vdet1 | Vrell | Vdet2 | Vrel2 | Vdet3 | Vdet4 | Vshort | tVdet1 | tVdet2 | tVdet3 | tVdet4 | tshort
: \' \' \' \' \' v v s ms ms ms us
MM3280A01RRE | SSON6J O]O | O] O] 4300 | 4100 | 2.300 | 2.300 | 0.105 | -0.100 0.9 4.500 125 12 16 400
MM3280A01YRE | SON6C OO | O] O] 4300 | 4100 | 2.300 | 2.300 | 0.105 | -0.100 0.9 4.500 125 12 16 400
MM3280B04RRE | SSON6J x | O | O | O | 4445 | 4245 | 2.300 | 2.300 | 0.060 | -0.070 0.9 4.500 96 12 8 400
MM3280B05RRE | SSON6J x | O | O | O | 4445 | 4245 | 2.300 | 2.300 | 0.050 | -0.070 0.3 4.500 96 160 8 400
MM3280B07RRE | SSON6J x | O | O | O | 4445 | 4245 | 2300 | 2.300 | 0.055 | -0.060 0.3 1.000 96 12 10 300
MM3280C01RRE | SSON6K OO | O] x | 4225 | 4025 | 2.800 | 2.800 | 0.150 | -0.150 0.9 1.000 96 12 6 400
MM3280C01NRH [ SOT26A/B | O | O | O | x | 4.225 | 4.025 | 2.800 | 2.800 | 0.150 | -0.150 0.9 1.000 96 12 6 400
MM3280C04RRE | SSON6BK OO | O] x | 4275 | 4175 | 2.300 | 2.300 | 0.150 | -0.150 0.9 1.000 96 12 6 400
MM3280C05RRE | SSON6BK O] O | O x | 4375 | 4275 | 2.300 | 2.300 | 0.200 | -0.150 0.9 1.000 96 12 6 400
MM3280D01NRH [ SOT25A O|O| x x | 4275 | 4.075 | 2.800 | 3.100 | 0.100 | -0.100 0.9 0.250 144 16 8 400
MM3280E01YRE | SON6C O] O | x x | 4275 | 4275 | 2.300 | 2.300 | 0.100 | -0.100 0.9 1.000 20 6 8 400
MM3280EATYRE | SON6C O|O| x x | 4.275 | 4.075 | 2.500 | 2.900 | 0.130 | -0.130 0.7 1.024 96 12 8 300
MM3280EA2RRE | SSON6J O] O | x x | 4425 | 4225 | 2,500 | 2.900 | 0.130 | -0.130 0.7 1.024 96 12 8 300
MM3280EA3YRE | SON6C O|O| x x | 4415 | 4215 | 2.500 | 2.900 | 0.100 | -0.100 0.3 1.024 96 12 8 300
MM3280EA4YRE | SON6C O] O | x x | 4.425 | 4225 | 3.000 | 3.200 | 0.130 | -0.130 0.7 1.024 96 12 8 300
MM3280EA5YRE | SON6C O|O| x x | 4.425 | 4225 | 2.800 | 3.000 | 0.130 | -0.130 0.7 1.024 96 12 8 300
MM3280EAGYRE | SON6C OO | x x | 4.420 | 4.220 | 2.500 | 2.900 | 0.050 | -0.040 0.3 1.024 64 12 8 300
MM3280EA9YRE | SON6C O|O| x x | 4.425 | 4225 | 2,500 | 2.800 | 0.130 | -0.100 0.5 1.024 32 8 8 250
MM3280EAAYRE | SON6C OO | x x | 4.425 | 4225 | 2,500 | 2.900 | 0.200 | -0.150 0.5 1.024 96 12 10 300
MM3280EACNRH| SOT26A/B | O | O | x x | 4.400 | 4.200 | 2.500 | 2.900 | 0.250 | -0.150 0.5 1.024 96 12 8 300
MM3280EADYRE | SON6C OO | x x | 4.425 | 4225 | 2.400 | 3.000 | 0.175 | -0.130 0.8 1.024 20 12 8 300
MM3280EAFYRE | SON6C O|O| x x | 4.475 | 4275 | 2.500 | 2.900 | 0.100 | -0.100 0.3 1.024 96 12 8 300
MM3280EAGYRE | SON6C OO | x x | 4.475 | 4275 | 2,500 | 2.900 | 0.080 | -0.080 0.3 1.024 96 12 8 300
MM3280EAHYRE | SON6C O|O| x x | 4.475 | 4275 | 2.500 | 2.900 | 0.050 | -0.050 0.3 1.024 96 12 8 300
MM3280EAKYRE | SON6C OO | x x | 4.475 | 4275 | 2,500 | 2.600 | 0.200 | -0.150 0.7 1.024 96 12 8 300
MM3280EAMYRE | SON6C O|O| x x | 4.475 | 4275 | 2.500 | 2.900 | 0.130 | -0.125 | 0.38 1.024 64 8 8 250
MM3280EANYRE | SON6C OO | x x | 4.425 | 4225 | 2.800 | 3.000 | 0.050 | -0.050 0.4 1.024 96 12 8 300
MMB3280EASYRE | SON6C O|O| x x | 4.425 | 4225 | 2,500 | 2.900 | 0.130 | -0.130 0.7 1.024 96 8 8 300
MM3280EAVYRE | SON6C OO | x x | 4.425 | 4225 | 2,500 | 2.800 | 0.190 | -0.150 0.5 1.024 32 8 8 250
MMB3280EAWYRE | SON6C O|O| x x | 4.475 | 4275 | 2,500 | 2.600 | 0.130 | -0.100 0.5 1.024 96 12 8 300
MM3280EAYYRE | SON6C OO | x x | 4.475 | 4275 | 2,500 | 2.600 | 0.080 | -0.060 0.3 1.024 96 12 8 300
MM3280EB1RRE | SSON6J x | O x x | 4.425 | 4225 | 2,500 | 2.900 | 0.130 | -0.130 0.7 1.024 96 12 8 300
MM3280EB2YRE | SON6C x | O x x | 4415 | 4215 | 2,500 | 2.900 | 0.100 | -0.100 0.3 1.024 96 12 8 300
MM3280EB3YRE | SON6C x | O| x x | 4.450 | 4.250 | 2.500 | 2.900 | 0.100 | -0.100 0.3 1.024 96 12 8 300
MM3280EB4YRE | SON6C x | O x x | 4.420 | 4.220 | 2.500 | 2.900 | 0.050 | -0.040 0.3 1.024 64 12 8 300
MM3280EB5YRE | SON6C x | O| x x | 4.475 | 4275 | 2,500 | 2.900 | 0.130 | -0.100 0.3 1.024 96 12 8 300
MM3280EB7YRE | SON6C x | O x x | 4.400 | 4.200 | 2.500 | 2.900 | 0.250 | -0.250 0.5 1.024 96 12 8 300
MM3280EBAYRE | SON6C x | O| x x | 4.475 | 4275 | 2,500 | 2.900 | 0.110 | -0.100 0.3 1.024 96 12 8 300
MM3280EC3NRH | SOT26A/B | O | O | x x | 4.425 | 4225 | 2,500 | 2.800 | 0.130 | -0.130 0.5 1.024 96 10 10 280
MM3280EC5NRH | SOT26A/B | O | O | x x | 4.475 | 4275 | 2,500 | 2.900 | 0.150 | -0.150 0.5 1.024 64 8 8 280
MM3280ECENRH | SOT26A/B | O | O | x x | 4.280 | 4.080 | 2.400 | 2.800 | 0.235 | -0.100 0.5 1.024 96 10 10 280
MM3280EC7NRH | SOT26A/B | O | O | x x | 4.280 | 4.080 | 2.800 | 3.000 | 0.200 | -0.100 0.5 1.024 96 10 10 280
MM3280EG1RRE | SSON6J x | O x x | 4.475 | 4375 | 2.000 | 2.000 | 0.075 | -0.075 0.5 0.576 144 4.25 4 300
MM3280EJINRH | SOT26A/B | x | O | x x | 4.280 | 4.080 | 2.800 | 2.800 | 0.150 | -0.100 0.5 1.216 144 8 8 320
MM3280EL1INRH | SOT26A/B | O | O | x x | 4.400 | 4.200 | 3.250 | 3.250 | 0.200 | -0.150 0.5 1.024 128 8 8 250
%1 0V battery charge function O : Permission  x : Prohibition
%2 Optional functions O : Provided. x : Not provided.

Please inquire to us, if you request a rank other than the above.
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Optional function Detection / Release voltage Detection delay time

g28gseeels 2|52 82825853888 ¢ |8¢g|8g 87 82 ¢

goig2lgepe F2 | 5§98 |F2 g2 g8 g2 § |22 |88 | gs (g8 | §
g2l2da<3s/ge g |g¢|2d | gdgggas 3 ;8|28 |25 |29 3

58|S8 1S538 "2 |53 |58 g°3g/S8| & |58 |38 |3¢< |5 | 2

ol gl g3 ©| S |s8| &8 23|/s2| & |"S|gE|se |85 | 2

MODEL Package | 5| 3| 2|88 & | 2 /59| €| & §3| ¢S 5l 2s |28 2¢| 3

sl 5| 2128 & § % 3| 8 |85 3 gz |§2|53| ¢

© 3| Q|T= = 1] = g 3 = S | 3 a5 |2 S 5

2| 2138 g | ° 8| 3 2| & g o g 7| =

] ) - g
%1 %0 Vdet1 | Vrell | Vdet2 | Vrel2 | Vdet3 | Vdet4 | Vshort | tVdet1 | tVdet2 | tVdet3 | tVdet4 | tshort

: \" \" \" \" \" \' \' s ms ms ms us

MM3280F02RRE | SSON6J O] x | O] x | 4300 | 4100 | 2.300 | 2.300 | 0.130 - 0.9 1.000 24 12 - 400
MM3280G01RRE | SSON6J X x | O | x | 4280 | 4.100 | 2.300 | 2.300 | 0.050 - 0.9 1.000 24 12 - 400
MM3280G02RRE | SSON6J x x | O | x | 4280 | 4100 | 2.800 | 2.800 | 0.050 - 0.9 1.000 24 12 - 400
MM3280HO1NRH [ SOT26A/B | O | x | O | x | 4275 | 4.175 | 3.000 | 3.200 | 0.150 - 0.9 1.000 125 12 - 400
MM3280H02NRH | SOT26A/B | O | x | O | x | 4.280 | 4.100 | 2.300 | 2.500 | 0.150 - 0.9 1.000 24 12 - 400
MM3280H03NRH | SOT26A/B | O | x | O | x | 4215 | 4.115 | 2.800 | 2.900 | 0.150 - 0.9 1.000 24 12 - 400
MM3280H04NRH | SOT26A/B | O | x | O | x | 3.800 | 3.600 | 2.300 | 2.500 | 0.100 - 0.9 1.000 125 12 - 400
MM3280HB6YRE | SON6C O | x | O| x | 4450 | 4265 | 2.500 | 2.700 | 0.200 - 0.9 1.000 24 12 - 400
MM3280I01NRH | SOT26A/B | O | x | O | x | 4250 | 4.050 | 2.500 | 3.000 | 0.150 - 0.9 1.000 24 12 - 400
MM3280102NRH | SOT26A/B | O | x | O | x | 4250 | 4.050 | 2.500 | 3.000 | 0.100 - 0.9 1.000 24 12 - 400
MM3280104NRH | SOT26A/B | O | x | O | x | 4.250 | 4.050 | 2.500 | 3.000 | 0.150 - 0.9 1.000 512 288 - 400
MM3280J01NRH [ SOT26A/B | O | O | x x | 4250 | 4.050 | 2.500 | 3.000 | 0.200 | -0.100 0.8 1.000 20 12 8 300
MM3280J03NRH | SOT26A/B | O | O | x x | 3.800 | 3.600 | 2.000 | 2.380 | 0.100 | -0.100 0.8 1.000 96 20 12 300
MM3280J04NRH [ SOT26A/B | O | O | x x | 4275 | 4215 | 3.000 | 3.200 | 0.150 | -0.100 0.8 1.000 96 20 12 300
MM3280J05NRH | SOT26A/B | O | O | x x | 4250 | 4.190 | 2.800 | 3.000 | 0.150 | -0.100 0.8 1.000 96 20 12 300
MM3280J07NRH [ SOT26A/B | O | O | x x | 4250 | 4.190 | 2.500 | 3.000 | 0.100 | -0.100 0.7 1.000 96 20 12 300
MM3280J12NRH | SOT26A/B | O | O | x x | 4.280 | 4.100 | 2.300 | 2.500 | 0.200 | -0.200 0.8 1.000 20 12 8 300
MM3280J16NRH [ SOT26A/B | O | O | x x | 4.280 | 4.230 | 2.500 | 3.000 | 0.100 | -0.100 0.7 1.000 96 20 12 300
MM3280J17NRH | SOT26A/B | O | O | x x | 3.900 | 3.800 | 2.000 | 2.500 | 0.100 | -0.100 0.6 1.200 144 32 12 300
MM3280J18NRH [ SOT26A/B | O | O | x x | 4250 | 4.190 | 3.000 | 3.200 | 0.150 | -0.100 0.8 1.000 96 20 12 300
MM3280JA1YRE | SON6C OO | x x | 4.425 | 4225 | 2,500 | 2.900 | 0.130 | -0.130 0.7 1.000 96 12 10 300
MM3280JB1NRH [ SOT26A/B | O | O | x x | 4.425 | 4225 | 2.500 | 2.900 | 0.130 | -0.130 0.7 1.000 96 12 10 300
MM3280JB2NRH | SOT26A/B | O | O | x x | 4350 | 4.150 | 2.500 | 2.900 | 0.200 | -0.100 0.7 1.000 96 12 10 300
MM3280JB3NRH [ SOT26A/B | O | O | x x | 4375 | 4275 | 2.800 | 3.000 | 0.170 | -0.150 0.7 1.000 96 12 10 300
MM3280JB4NRH | SOT26A/B | O | O | x x | 4375 | 4175 | 2.300 | 2.700 | 0.150 | -0.150 0.7 1.000 96 12 10 300
MM3280JB5NRH [ SOT26A/B | O | O | x x | 4.400 | 4.300 | 2.800 | 3.000 | 0.150 | -0.150 0.7 1.000 96 12 10 300
MM3280JB7NRH | SOT26A/B | O | O | x x | 4.425 | 4225 | 2,500 | 2.900 | 0.160 | -0.160 0.7 1.000 96 12 10 300
MM3280JC1YRE | SON6C O|O| x x | 4.380 | 4.180 | 2.600 | 3.000 | 0.180 | -0.130 0.9 1.000 96 12 10 300
MM3280JC2YRE | SON6C x | O x x | 4.425 | 4225 | 2,500 | 2.900 | 0.130 | -0.130 0.7 1.000 96 12 10 300
MM3280JC3YRE | SON6C x | O| x x | 4.425 | 4225 | 2.500 | 2.900 | 0.210 | -0.130 0.3 1.000 96 12 10 300
MM3280JD2YRE | SON6C x | O x x | 4.425 | 4225 | 2,500 | 2.900 | 0.130 | -0.130 0.7 1.000 96 12 10 300
MM3280JD4YRE | SON6C x | O| x x | 4.425 | 4225 | 2.300 | 2.650 | 0.170 | -0.130 0.7 1.000 96 12 10 300
MM3280JD5NRH | SOT26A/B | x | O | x x | 4250 | 4.100 | 3.000 | 3.200 | 0.100 | -0.100 0.6 1.000 96 16 12 300
MM3280JF1YRE | SON6C OO | x x | 4.425 | 4225 | 2.500 | 2.500 | 0.100 | -0.100 0.5 1.000 96 12 10 300
MM3280JF2YRE | SON6C OO | x x | 4.425 | 4225 | 2,500 | 2.500 | 0.150 | -0.100 0.5 1.000 96 12 10 300
MM3280JF3NRH | SOT25A OO | x x | 4.280 | 4.080 | 2.800 | 2.800 | 0.150 | -0.100 0.5 0.250 144 18 10 300
MM3280JH1YRE | SON6C OO | x x | 4415 | 4215 | 2,500 | 2.900 | 0.045 | -0.045 0.3 1.000 96 12 10 300
MM3280JH1RRE | SSON6J OO | x x | 4415 | 4215 | 2,500 | 2.900 | 0.045 | -0.045 0.3 1.000 96 12 10 300
MM3280JH2YRE | SON6C OO | x x | 4415 | 4215 | 2,500 | 2.900 | 0.080 | -0.080 0.3 1.000 96 12 10 300
MM3280JH2RRE | SSON6J OO | x x | 4415 | 4215 | 2.500 | 2.900 | 0.080 | -0.080 0.3 1.000 96 12 10 300
MM3280JH3YRE | SON6C OO | x x | 4.425 | 4200 | 2.300 | 2.800 | 0.100 | -0.060 0.3 1.000 96 12 10 300
MM3280JH4YRE | SON6C OO | x x | 4.425 | 4200 | 2.300 | 2.800 | 0.055 | -0.060 | 0.25 | 1.000 96 12 10 300
MM3280JH5YRE | SON6C OO | x x | 4.470 | 4270 | 2.500 | 2.900 | 0.130 | -0.130 0.4 1.000 96 12 10 300
MM3280JHBNRH | SOT26A/B | O | O | x x | 4375 | 4275 | 2.800 | 3.000 | 0.200 | -0.150 0.6 1.000 96 12 10 300
MM3280JH7NRH | SOT26A/B | O | O | x x | 4.425 | 4.325 | 2.800 | 3.000 | 0.200 | -0.150 0.6 1.000 96 12 10 300

%1 0V battery charge function O : Permission  x : Prohibition
%2 Optional functions O : Provided. x : Not provided.

Please inquire to us, if you request a rank other than the above.
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Optional function Detection / Release voltage Detection delay time
218018089/ 59 1592 /8903252289 ¢ |892/82 82 82| 2
ooc|oR 72| §C | §2S 228 |FS FLoloR <] D% | g% | @0 | T8 S
Zglod|es(S8|@ 8 @o (98 |@c@g3Fad| 2 |[Ss|acd |28 2¢
S§g3|cS|58|°8 |°5 |68 |°2°58S3| & |§8|68|S<|S5&| &
3PSPE3e| & | &38| ¢ 2932%| 8 |3&|3%|ag|ac| &
ol 5| ®zal a| °(3&| &| 2°/2s5| 2 c|8a|2g |23 &
MODEL Package | B| 3| 9|88 & 3 |59 6| & |83 S o |28 T3 |ZE| 3
gl 5| B8 8 219 3 g e 5| s g | = 38 |33 | e
o 3| S|F= = 173 o ) o) ol S| 3 ® 53 | @ 3 2
2| e3¢ ] @ § 8 = 8 o | ® o) = B
o ® = = 3
%1 o Vdet1 | Vrell | Vdet2 | Vrel2 | Vdet3 | Vdet4 | Vshort | tVdet1 | tVdet2 | tVdet3 | tVdet4 | tshort
: \' \' \' \' \' \' \' s ms ms ms us
MM3280JH8NRH | SOT26A/B OO | x x | 4280 | 4.080 | 2.800 | 3.000 | 0.150 | -0.150 | 0.5 1.200 144 9 8 320
MM3280JHANRH [ SOT26A/B OO | x x | 4475 | 4275 | 2500 | 2.600 | 0.200 | -0.150 | 0.7 1.000 96 12 8 300
MM3280JL1YRE | SON6C x | O x x | 4.400 | 4.200 | 2.900 | 2.900 | 0.100 | -0.100 | 0.4 1.000 96 12 10 300
MM3280JL2YRE | SON6C x | O| x x | 4425 | 4225 | 2500 | 2.500 | 0.180 | -0.125 | 0.5 1.000 32 8 8 250
MM3280JM1YRE | SON6C x | O x x | 4.400 | 4.200 | 2.900 | 2.900 | 0.100 | -0.100 | 0.4 1.000 96 12 10 300
MM3280JP1NRH | SOT26A/B OO | x x | 4.250 | 4.150 | 2.800 | 3.000 | 0.100 | -0.050 | 0.45 | 1.000 | 1,000 500 1,000 400
MM3280JP2NRH | SOT26A/B OO | x x | 4.200 | 4.100 | 2.800 | 3.000 | 0.100 | -0.050 | 0.45 | 1.000 | 1,000 500 1,000 400
MM3280JP3NRH | SOT26A/B OO | x x | 4.250 | 4.150 | 2.500 | 3.000 | 0.150 | -0.080 | 0.45 | 1.000 | 3,000 | 1,000 | 1,000 400
MM3280JP4NRH | SOT26A/B OO | x x | 4.250 | 4.150 | 2.800 | 3.000 | 0.150 | -0.080 | 0.45 | 1.000 | 3,000 | 1,000 | 1,000 400
MM3280N01YRE | SON6C OO | x x | 4.280 | 4.180 | 2.300 | 2.300 | 0.160 | -0.160 | 0.9 1.000 96 20 16 400
MM3280P09RRE | SSON6J x | O x x | 4.280 | 4.180 | 2.700 | 2.700 | 0.065 | -0.075 | 0.9 1.000 96 20 18 400
MM3280P10RRE | SSON6J x | O| x x | 4.280 | 4.100 | 2.300 | 2.300 | 0.170 | -0.170 | 0.9 1.000 24 12 4 400
MM3280P12RRE | SSONGE OO | x x | 4.280 | 4.100 | 2.300 | 2.300 | 0.150 | -0.220 | 0.9 1.000 24 12 4 400
MM3280P16RRE | SSON6J x | O| x x | 4.280 | 4.100 | 2.300 | 2.300 | 0.160 | -0.150 | 0.9 1.000 24 12 4 400
MM3280P17RRE | SSON6J x | O| x x | 4.280 | 4.100 | 2.300 | 2.300 | 0.120 | -0.120 | 0.9 1.000 24 12 4 400
MM3280P18RRE | SSON6J OO | x x | 4.420 | 4.240 | 3.000 | 3.000 | 0.150 | -0.220 | 0.9 1.000 24 12 4 400
MM3280P20RRE | SSON6J x | O x x | 4.280 | 4.100 | 2.300 | 2.300 | 0.200 | -0.120 | 0.9 1.000 24 12 4 400
MM3280P21RRE | SSON6J x | O| x x | 4430 | 4190 | 2.300 | 2.300 | 0.240 | -0.250 | 0.9 1.000 24 12 4 400
MM3280P22RRE | SSON6J x | O x x | 4.420 | 4240 | 2.300 | 2.300 | 0.210 | -0.220 | 0.9 1.000 24 12 4 400
MM3280P23RRE | SSON6J OO | x x | 4.430 | 4.250 | 2.300 | 2.300 | 0.120 | -0.120 | 0.9 1.000 24 12 4 400
MM3280P25RRE | SSON6J x | O x x | 4.280 | 4.100 | 2.300 | 2.300 | 0.160 | -0.100 | 0.9 1.000 128 24 4 400
MM3280P26RRE | SSON6J x | O| x x | 4.420 | 4240 | 2.300 | 2.300 | 0.170 | -0.170 | 0.9 1.000 24 12 4 400
MM3280P33RRE | SSON6J x | O x x | 4430 | 4230 | 2.700 | 2.700 | 0.080 | -0.080 | 0.5 1.000 24 12 4 400
MM3280PA1RRE | SSON6J x | O| x x | 4.420 | 4.420 | 2.300 | 2.300 | 0.115 | -0.130 | 0.9 1.000 24 12 4 400
MM3280PA6RRE | SSON6J OO | x x | 4370 | 4370 | 2.300 | 2.300 | 0.140 | -0.130 | 0.5 1.000 24 12 4 400
MM3280PA7RRE | SSON6J x | O| x x | 4.430 | 4.430 | 2.800 | 2.800 | 0.080 | -0.080 | 0.5 1.000 24 12 4 400
MM3280PA9RRE | SSONBJ/6M| x | O | x x | 4280 | 4.280 | 2.700 | 2.700 | 0.070 | -0.090 | 0.5 1.000 24 12 4 400
MM3280S01NRH | SOT26A/B O | x | O| x | 4280 | 4.080 | 3.000 | 3.000 | 0.080 - 0.9 1.200 144 8 - 400
MM3280S02RRE | SSON6J O] x | O x | 4300 | 4100 | 3.000 | 3.000 | 0.250 - 0.9 1.200 144 8 - 400
MM3280SB9YRE | SON6C x | O x x | 4.475 | 4275 | 2,500 | 2.900 | 0.160 | -0.125 | 0.7 1.000 96 12 8 300
MM3280TO1NRH | SOT26A/B x | O x x | 4.280 | 4.280 | 2.800 | 2.800 | 0.050 | -0.100 | 0.9 1.000 20 6 8 200
MM3280T02RRE | SSON6J x | O x x | 4.280 | 4.280 | 2.800 | 2.800 | 0.050 | -0.100 | 0.9 1.000 20 6 8 200
MM3280TO3NRH | SOT26A/B x | O x x | 3.670 | 3.670 | 2.050 | 2.050 | 0.050 | -0.060 | 0.4 1.000 96 96 96 400
MM3280T04ANRH | SOT26A/B x | O| x x | 4.280 | 4.280 | 2.400 | 2.400 | 0.050 | -0.060 | 0.4 1.000 96 96 96 400
MM3280WO01NRH| SOT26A/B O] O | O| x | 4280 | 4280 | 2.300 | 2.500 | 0.150 | -0.150 | 0.9 1.000 24 12 8 400
MM3280WO6NRH| SOT26A/B x | O | O| x | 4825 | 4325 | 2,500 | 2.900 | 0.150 | -0.150 | 0.7 1.000 24 12 8 400
MM3280WO07NRH| SOT26A/B O] O | O| x | 4350 | 4350 | 2.300 | 2.500 | 0.150 | -0.150 | 0.7 1.000 24 12 8 400
%1 0V battery charge function O : Permission  x : Prohibition
%2 Optional functions O : Provided. x : Not provided.

Please inquire to us, if you request a rank other than the above.
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R2
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C3
0.1puF
Iy

S

Pack-

@® R1 and C1 stabilize a supply voltage ripple. However, the detection voltage rises by the current of penetration in IC of the voltage
detection when R1 is enlarged, and the value of R1 is adjusted to 1kohm or less. Moreover, adjust the value of C1 to 0.01pF or
more to do the stability operation, please.

@® R1 and R2 resistors are current limit resistance if a charger is connected reversibly or a high-voltage charger that exceeds the
absolute maximum rating is connected. R1 and R2 may cause a power consumption will be over rating of power dissipation,
therefore the “R1+R2” should be more than 1kohm. Moreover, if R2 is too enlarged, the charger connection release cannot be
occasionally done after the overdischarge is detected, so adjust the value of R2 to 10kohm or less, please.

@® C2 and C3 capacitors have effect that the system stability about voltage ripple or imported noise. After check characteristics,
decide that these capacitors should be inserted or not, where should be inserted, and capacitance value, please.
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n SECONDARY BATTERY ICs
1 cell lithium-ion/lithium-polymer battery protection IC m

outiine - (|

MM3511 series are protection IC using high voltage CMOS overcurrent, charging overcurrent, and short protection of the
process for protection of the rechargeable lithium—-ion or lithium- rechargeable one-cell lithium-ion or lithium-polymer battery can
polymer battery. The overcharge, overdischarge, discharging be detected.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage ........ccccceeeeeeenen. 4.0V to 4.5V, 5mV steps......cccccveeevinnenn. Accuracy+20mV

Accuracy+25mV (Topr=-5 to +60°C)
Accuracy+30mV

Accuracy+35mV

Accuracy+100mV

Accuracy+=10mV

Accuracy+20mV

Accuracy+=100mV

(2) Range of detection delay time

@® Overcharge detection delay time..........cccceeuee Selection from 143ms, 573ms, 1.0s, 1.2s

@® Overdischarge detection delay time.................. Selection from 38ms, 64ms, 75ms, 150ms, 300ms
@ Discharging overcurrent detection delay time... Selection from 4.5ms, 8ms, 9ms, 12ms, 18ms

@ Charging overcurrent detection delay time ....... Selection from 4.5ms, 6ms, 8ms, 9ms

@ Short detection delay time .........cccccecvrieriennen. 300ps, 400ps standard

(3) OV battery charge function ..........ccceeecveeerncunnenn. Selection from “Permission” or “Prohibition”

(4) Low current consumption
@ Normal MOde.......ceecueeeciiecee et Typ. 3.0pA, Max. 5.5pA
@ Stand-by mode.........coeciiiiii Max. 0.1pA

(5) Absolute maximum ratings
1o SRRSO VSS-0.3V to +12V
........................................ VDD-28V to VDD+0.3V
........................................................... VSS-0.3V to VDD+0.3V
.......................................... -55 to +125°C
....-40 to +85°C

T )

Il SSON-6J l SSON-6A Il SON-6C

(Top view) (Top view) (Top view) Pin no. | Symbol Function
1 DS Delay shorten terminal
DS | DS | 1] os [ O 18] ve 2 COUT | Output of overcharge detection (Output type is CMOS)
cour | cou |2} cour [2]} 18] voo 3 DOUT | Output of overdischarge detection (Output type is CMOS)
DOUT |3} pou | 3} souT [3]1 7] vss 4 VSS | VSS terminal (Connected to ground)
5 VDD | VDD terminal (Connected to IC substrait)
6 V- Input terminal connected to charger negative voltage
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Detection / Release voltage
so |59 3¢9 39 8% 8¢9 -
58 | &8 (&3 |83 |83 |83 o &
S |83 | 8§5 |6g |28 = < g3
= 23 = :’;;— = 2 < 2 < OV battery Delay time 2=
Product name Package % g @ % % ‘g % § charge combination -g %
g % g % % § % % function “1 g é
= = =
; - B N e B
Vdet1 Vrell Vdet2 Vrel2 Vdet3 Vdet4
MM3511A16Y SON-6C 4.275 4175 2.300 2.400 0.100 -0.100 Permission 1 0.1
MM3511A26Y SON-6C 4.280 4.080 2.300 2.300 0.080 -0.100 Permission 1 0.1
MM3511A36Y SON-6C 4.280 4.080 2.300 2.300 0.100 -0.100 Permission 1 0.1
MM3511A46Y SON-6C 4.275 4.075 2.300 2.300 0.150 -0.100 Permission 1 0.1
MM3511A56Y SON-6C 4.280 4.280 2.800 2.800 0.050 -0.100 Permission 1 0.1
MM3511A66Y SON-6C 4.280 4.280 3.000 3.000 0.075 -0.100 Permission 1 0.1
MM3511A76Y SON-6C 4.275 4175 2.300 2.400 0.050 -0.100 Permission 1 0.1
MM3511A86Y SON-6C 4.300 4.100 2.300 2.300 0.130 -0.100 Permission 1 0.1
MM3511AA6Y SON-6C 4.225 4.025 2.800 2.800 0.150 -0.100 Permission 9 0.1
MM3511AB6Y SON-6C 4.225 4.025 3.000 3.000 0.060 -0.060 Permission 9 0.1
MM3511B16Y SON-6C 3.900 3.800 2.300 2.400 0.100 -0.100 Permission 1 0.1
MM3511B26Y SON-6C 3.950 3.850 2.300 2.400 0.100 -0.100 Permission 1 0.1
MM3511B36Y SON-6C 4.000 3.900 2.300 2.400 0.100 -0.100 Permission 1 0.1
MM3511B46Y SON-6C 4.050 3.950 2.300 2.400 0.100 -0.100 Permission 1 0.1
MM3511B56Y SON-6C 4.100 4.000 2.300 2.400 0.100 -0.100 Permission 1 0.1
MM3511C16Y SON-6C 4.280 4.080 2.300 2.300 0.100 -0.100 Prohibition 1 0.1
MM3511C26Y SON-6C 4.280 4.080 2.300 2.300 0.130 -0.100 Prohibition 1 0.1
MM3511C36Y SON-6C 4.280 4.130 2.600 3.100 0.150 -0.100 Prohibition 1 0.1
MM3511C46Y SON-6C 4.280 4.130 2.800 3.100 0.150 -0.100 Prohibition 1 0.1
MM3511C56Y SON-6C 4.200 4.100 2.800 2.900 0.150 -0.100 Prohibition 1 0.1
MM3511C66Y SON-6C 4.280 4.130 2.800 3.100 0.100 -0.100 Prohibition 1 0.1
MM3511C76Y SON-6C 4.280 4.130 2.800 3.100 0.050 -0.100 Prohibition 1 0.1
MM3511C96Y SON-6C 4.280 4.130 2.800 2.800 0.150 -0.100 Prohibition 1 0.1
MM3511CA6Y SON-6C 4.225 4.025 2.300 2.300 0.150 -0.120 Prohibition 1 0.1
MM3511CCe6Y SON-6C 4.280 4.130 2.800 3.100 0.150 -0.100 Prohibition 1 0.1
MM3511E16Y SON-6C 4.325 4.075 2.500 2.900 0.150 -0.100 Permission 2 0.1
MM3511G16Y SON-6C 4.350 4.150 2.300 3.000 0.200 -0.100 Permission 3 0.1
MM3511H16Y SON-6C 4.280 4.180 2.300 2.300 0.120 -0.100 Permission 4 0.1
MM3511H26Y SON-6C 4.275 4.075 2.800 3.100 0.100 -0.100 Permission 4 0.1
MM3511H46Y SON-6C 4.275 4175 2.400 2.400 0.100 -0.100 Permission 4 0.1
MM3511H56Y SON-6C 4.280 4.180 2.300 2.300 0.090 -0.075 Permission 4 0.1
MM3511K16Y SON-6C 4.275 4.275 2.300 2.300 0.100 -0.100 Permission 5 0.1
MM3511K26R SSON-6J 4.275 4.075 2.300 2.300 0.120 -0.100 Permission 5 0.1
MM3511K26Y SON-6C 4.275 4.075 2.300 2.300 0.120 -0.100 Permission 5 0.1
MM3511K36R SSON-6A 4.275 4.075 2.300 2.300 0.130 -0.100 Permission 5 0.1
MM3511K36R SSON-6J 4.275 4.075 2.300 2.300 0.130 -0.100 Permission 5 0.1
MM3511K36Y SON-6C 4.275 4.075 2.300 2.300 0.130 -0.100 Permission 5 0.1
MM3511K46R SSON-6J 4.275 4.075 2.300 2.300 0.150 -0.100 Permission 5 0.1
SON-6C ... 5,000pcs/Reel, SSON-6J ... 3,000pcs/Reel
*1: Delay time combination
1 2 3 4 5 6 7 8 9 10 1
Overcharge detection delay time tVdet1| 1.2s 12s | 143ms | 1.2s 1.2s 12s | 573ms | 1.0s 1.2s 1.0s 1.2s
Overdischarge detection delay time tVdet2 | 150ms | 150ms | 38ms | 150ms | 38ms | 150ms | 150ms | 96ms | 75ms | 64ms | 150ms
Discharging overcurrent detection delay time | tVdet3| 9ms 9ms 18ms | 18ms 9ms | 4.5ms | 4.5ms | 12ms 9ms 8ms | 4.5ms
Charging overcurrent detection delay time tVdet4 | 9ms 9ms 9ms 9ms 9ms 9ms | 45ms | 6ms 9ms 8ms 9ms
Short detection delay time tshort | 300pus | 400ps | 300ps | 300ps | 300ps | 300us | 300ps | 400ps | 300ps | 250ps | 300ps

Please inquire to us, if you request a rank other than the above.
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setection guide L ——

Detection / Release voltage

5939 359|359 |8% 8¢ 5o

58 | &8 (&3 |83 |83 |83 o &

S |83 | 8§5 |6g |28 = < g3

= 23 = :’;;— 23 2 < 2 < OV battery Delay time 2=

Product name Package % g § % % ‘g % § charge combination -g %

g % g % ;% % % % function “1 g é

= ==

; - B N e B

Vdet1 Vrell Vdet2 Vrel2 Vdet3 Vdet4
MM3511K46Y SON-6C 4.275 4.075 2.300 2.300 0.150 -0.100 Permission 5 0.1
MM3511K56Y SON-6C 4.275 4.275 2.300 2.300 0.050 -0.100 Permission 5 0.1
MM3511K66R SSON-6J 4.270 4.070 2.300 2.300 0.100 -0.100 Permission 5 0.1
MM3511K66Y SON-6C 4.270 4.070 2.300 2.300 0.100 -0.100 Permission 5) 0.1
MM3511K76Y SON-6C 4.275 4.075 2.300 2.300 0.130 -0.130 Permission 5 0.1
MM3511K86R SSON-6J 4.275 4.075 2.600 2.600 0.110 -0.085 Permission 5 0.1
MM3511K86Y SON-6C 4.275 4.075 2.600 2.600 0.110 -0.085 Permission 5 0.1
MM3511K96Y SON-6C 4.275 4.075 2.600 2.600 0.190 -0.085 Permission 5) 0.1
MM3511L16R SSON-6J 4.275 4.075 2.600 2.600 0.100 -0.085 Permission 5 0.1
MM3511L16Y SON-6C 4.275 4.075 2.600 2.600 0.100 -0.085 Permission 5 0.1
MM3511L36R SSON-6J 4.275 4.075 2.600 2.600 0.180 -0.120 Permission 5 0.1
MM3511L36Y SON-6C 4.275 4.075 2.600 2.600 0.180 -0.120 Permission 5) 0.1
MM3511L56Y SON-6C 4.350 4.150 2.300 2.300 0.130 -0.100 Permission 5 0.1
MM3511L66Y SON-6C 4.275 4.075 2.600 2.600 0.150 -0.100 Permission 5 0.1
MM3511L76Y SON-6C 4.275 4.275 2.300 2.300 0.125 -0.100 Permission 5 0.1
MM3511L86Y SON-6C 4.275 4.075 2.600 2.600 0.100 -0.080 Prohibition 5 0.1
MM3511L96Y SON-6C 4.275 4.275 2.600 2.600 0.100 -0.080 Prohibition 5 0.1
MM3511LA6Y SON-6C 4.375 4.375 3.000 3.000 0.150 -0.150 Prohibition 5 0.1
MM3511M16RR SSON-6A 4.275 4.275 2.500 2.500 0.160 -0.100 Prohibition 1 0.1
MM3511M16RL SSON-6A 4.275 4.275 2.500 2.500 0.160 -0.100 Prohibition 1 0.1
MM3511M16YR SON-6C 4.275 4.275 2.500 2.500 0.160 -0.100 Prohibition 1 0.1
MM3511M16YL SON-6C 4.275 4.275 2.500 2.500 0.160 -0.100 Prohibition 1 0.1
MM3511N16Y SON-6C 4.280 4.080 2.400 2.400 0.050 -0.100 Prohibition 11 0.1
MM3511P16Y SON-6C 4.225 4.125 2.000 2.000 0.200 -0.100 Prohibition 7 0.1
MM3511W16Y SON-6C 4.225 4.025 2.500 2.900 0.150 -0.150 Permission 8 0.1
MM3511W26Y SON-6C 4.375 4175 2.400 2.800 0.145 -0.145 Permission 6 0.1
MM3511WABY SON-6C 4.390 4.190 2.500 2.500 0.130 -0.125 Prohibition 10 0.1
MM3511WB6Y SON-6C 4.390 4.190 2.500 2.500 0.200 -0.125 Prohibition 10 0.1
SSON-6J ... 3,000pcs/Reel
SON-6C ... 5,000pcs/Reel
*1: Delay time combination 1 2 3 4 5 6 7 8 9 10 1

Overcharge detection delay time tVdet1| 1.2s 1.2s 143ms 1.2s 1.2s 1.2s 573ms 1.0s 1.2s 1.0s 1.2s

Overdischarge detection delay time tVdet2| 150ms | 150ms | 38ms | 150ms | 38ms | 150ms | 150ms | 96ms | 75ms | 64ms | 150ms

Discharging overcurrent detection delay time| tVdet3| 9ms 9ms 18ms 18ms 9ms 4.5ms | 4.5ms | 12ms 9ms 8ms 4.5ms
Charging overcurrent detection delay time tVdet4| 9ms 9ms 9ms 9ms 9ms 9ms 4.5ms 6ms 9ms 8ms 9ms

Short detection delay time tshort | 300ps | 400ps | 300ps | 300ps | 300ps | 300us | 300ps | 400ps | 300ps | 250ps | 300ps

Please inquire to us, if you request a rank other than the above.
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n SECONDARY BATTERY ICs
1 cell lithium-ion/lithium-polymer battery protection IC MM3638 Series

outiine - (|

MM3638 series are protection IC for lithium—-ion and Ithium- In the One—cell battery pack, on resistance of the FET SW
polymer battery. MM3638 protects the battery pack from has been used for overcurrent detection. MM3638 realize
overcharge, overdischarge, and overcurrent, etc. by controlling overcurrent protection with high accuracy and with no
FET SW. temperature dependence by using a chip resistor.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage...........ccccvevernene 4.0V to 4.5V, 5mV steps .......ccceecueennes Accuracy+20mV
Accuracy+25mV (Ta=—20 to +60°C)

@ Overdischarge detection voltage ...........cceeuee. 2.0V to 3.0V, 50mV steps .......cccveenne Accuracy+35mV
@ Discharging overcurrent detection voltage......... 20mV to 65mV, 1mV steps.........c.cc.... Accuracy+15%

65mV to 300mV, 5mV steps............... Accuracy+=10mV
@ Charging overcurrent detection voltage............. -65mV to —-20mV, 1mV steps ............ Accuracy+15%

-300mV to —-65mV, 5mV steps.......... Accuracy+10mV
@ Short detection voltage.........cccovvceeeeeecieeeeenneen. 0.4V, 0.5V, 0.6V ...coovrvrreiieeeeeeeeeeeeeees Accuracy+150mV

0.9V e Accuracy+300mV

(2) Release condition from each protection mode

@ Overcharge release condition ...........cccceeveenunen. “VDD < Overcharge release voltage” and “Connecting load (V- > 0.4V)”
@ Overdischarge release condition .............cccce... “VDD > Overdischarge release voltage” and “Connecting charger (V- < 0.2V)”
@ Discharging overcurrent release condition ........ “Removing load (V- <0.2V)”
@ Charging overcurrent release condition............. “Connecting load (V- >0.4V)”

(3) Range of detection delay time

@ Overcharge detection delay time..........ccceueee. Selection from 0.25s, 0.5s, 1.0s
@ Overdischarge detection delay time .................. Selection from 20ms, 24ms, 96ms, 125ms
@ Discharging overcurrent detection delay time ...Selection from 8ms, 12ms, 16ms, 20ms, 48ms
@ Charging overcurrent detection delay time........ Selection from 8ms, 12ms, 16ms, 20ms, 48ms
@ Short detection delay time.........ccccooeeiiriieene 250ps standard

(4) OV battery charge function .........cccceecveeeeiiiieennnnns Selection from “Permission” or “Prohibition”

(5) Low current consumption
@ Normal MOdE .....cooueeieeeiieiieee e Typ. 3.0pA, Max. 6.0pA
@ Stand-by MOde ......ceeviiiiiiiii e Max. 0.1pA (For “Charger connection release” the overdischarge release condition)
Max. 0.6pA (For “Voltage release” the overdischarge release condition.)

(6) Absolute maximum ratings

VSS-0.3V to +12V
VDD-28V to VDD+0.3V
VSS-0.3V to VDD+0.3V

-55to +125°C
—-40 to +85°C
Pin assignment L, ||
Il SSON-6J Il SON-6C
(Top view) (Top view) Pin no. Symbol Function
1 V- Input terminal connected to charger negative voltage
2 couT Output of overcharge detection (Output type is CMOS)
v- vap O g cs
3 DOUT Output of overdischarge detection (Output type is CMOS)
COouT | 2. cout [2]! I5] vbp
4 VSS VSS terminal (Connected to ground)
DOUT [ 3} DOUT [3] 4] vss
5 VDD VDD terminal (Connected to IC substrait)
6 CS Input of overcurrent detection




]
MM3638 Series

o
-
o
-
[]
Q
=
=]
3
-
=)
=

=
=
=
=
E
s
)
S
o
)
=
=
@
=4
@
2]

setection guide L ——

Detection / Release voltage
5289|8282 |82 |89 5
g2 | §¢ | §2¢ | g2 |38 | gk nE
Q o Q o Q g Q g o S a o5
° 32 ° 2 o @ ® & 5 2 = 8 o
= 23 = :’;;— = 2 < 2 < OV battery Delay time 2=
Product name Package 3 g @ 3 ol ‘g S 3 charge combination -g 2
% g & % % % % _-% function *1 g g
g | g2 §|T5 |28 =¥
g' ® = > 3
Vdet1 Vrell Vdet2 Vrel2 Vdet3 Vdet4
MM3638A01RRE SSON-6J 4.280 4.280 2.400 2.400 25.0 -20.0 Prohibition 1 0.1
MM3638A01YRE SON-6C 4.280 4.280 2.400 2.400 25.0 -20.0 Prohibition 1 0.1
MM3638A02RRE SSON-6J 4.405 4.405 2.400 2.400 32.0 -20.0 Prohibition 1 0.1
MM3638A02YRE SON-6C 4.405 4.405 2.400 2.400 32.0 -20.0 Prohibition 1 0.1
MM3638A03RRE SSON-6J 4.280 4.280 2.400 2.400 32.0 -30.0 Prohibition 1 0.1
MM3638B01RRE SSON-6J 4.275 4.275 2.100 2.100 47.0 -25.0 Prohibition 1 0.1
MM3638B01YRE SON-6C 4.275 4.275 2.100 2.100 47.0 -25.0 Prohibition 1 0.1
MM3638B02YRE SON-6C 4.425 4.425 2.100 2.100 47.0 -25.0 Prohibition 1 0.1
MM3638D01YRE SON-6C 4.225 4.025 2.500 2.500 75.0 -48.0 Prohibition 2 0.1
MM3638D02YRE SON-6C 4.225 4.025 2.500 2.500 75.0 -48.0 Prohibition 2 0.1
MM3638D03YRE SON-6C 4.225 4.025 2.500 2.500 75.0 -60.0 Prohibition 2 0.1
MM3638D04YRE SON-6C 4.275 4.075 2.500 2.500 75.0 -48.0 Prohibition 2 0.1
MM3638D05YRE SON-6C 4.225 4.025 2.500 2.500 50.0 -38.0 Prohibition 2 0.1
MM3638D06YRE SON-6C 4.375 4175 2.500 2.500 75.0 -60.0 Prohibition 2 0.1
MM3638D07YRE SON-6C 4.325 4.125 2.500 2.500 75.0 -60.0 Prohibition 2 0.1
MM3638DA1YRE SON-6C 4.400 4.200 2.500 2.900 75.0 -60.0 Prohibition 2 0.6
MM3638E01RRE SSON-6J 4.280 4.280 2.400 2.400 80.0 -60.0 Prohibition 1 0.1
MM3638E02RRE SSON-6J 4.280 4.280 2.400 2.400 90.0 -60.0 Prohibition 1 0.1
MM3638E04RRE SSON-6J 4.405 4.405 2.400 2.400 80.0 -50.0 Prohibition 1 0.1
MM3638E09YRE SON-6C 4.280 4.280 2.800 2.800 75.0 -60.0 Prohibition 1 0.1
MM3638E12RRE SSON-6J 4.380 4.380 2.800 2.800 85.0 -50.0 Prohibition 1 0.1
MM3638E13RRE SSON-6J 4.380 4.380 2.800 2.800 85.0 -50.0 Prohibition 4 0.1
MM3638E15RRE SSON-6J 4.280 4.080 2.800 2.800 25.0 -20.0 Prohibition 1 0.1
MM3638F01YRE SON-6C 4.425 4.425 2.500 2.500 30.0 -30.0 Prohibition 1 0.1
MM3638F03RRE SSON-6J 4.275 4.275 2.350 2.350 47.0 -25.0 Prohibition 1 0.1
MM3638F04RRE SSON-6J 4.280 4.280 2.400 2.400 32.0 -30.0 Prohibition 1 0.1
MM3638F07RRE SSON-6J 4.405 4.405 2.400 2.400 32.0 -25.0 Prohibition 1 0.1
MM3638F09RRE SSON-6J 4.230 4.230 2.800 2.800 80.0 -60.0 Prohibition 5 0.1
MM3638F11RRE SSON-6J 4.430 4.330 2.400 2.400 32.0 -30.0 Prohibition 6 0.1
MM3638F12YRE SON-6C 4.225 4.025 2.500 2.500 25.0 -23.0 Prohibition 7 0.1
MM3638F14RRE SSON-6J 4.420 4.420 2.300 2.300 24.0 -20.0 Prohibition 1 0.1
MM3638F16RRE SSON-6J 4.370 4.370 2.300 2.300 24.0 -20.0 Prohibition 1 0.1
MM3638F17RRE SSON-6J 4.420 4.320 2.300 2.300 29.0 -27.0 Prohibition 1 0.1
MM3638F19YRE SON-6C 4.425 4.425 2.400 2.400 30.0 -30.0 Prohibition 1 0.1
MM3638F20YRE SON-6C 4.425 4.425 2.400 2.400 30.0 -30.0 Prohibition 3 0.1
MM3638F21YRE SON-6C 4.425 4.425 2.400 2.400 37.0 -23.0 Prohibition 3 0.1
MM3638F22RRE SSON-6J 4.425 4.425 2.800 2.800 30.0 -23.0 Prohibition 3 0.1
MM3638F22YRE SON-6C 4.425 4.425 2.800 2.800 30.0 -23.0 Prohibition 3 0.1
MM3638F23RRE SSON-6J 4.375 4.275 2.300 2.300 29.0 -27.0 Prohibition 1 0.1
MM3638FH1RRE SSON-6J 4.470 4.470 2.465 2.465 40.0 -25.0 Prohibition 1 0.1
MM3638G05YRE SON-6C 4.225 4.025 2.500 2.500 25.0 -23.0 Prohibition 2 0.1
MM3638H01YRE SON-6C 4.280 4.180 2.300 2.500 32.0 -32.0 Permission 3 0.6
SSON-6J ... 3,000pcs/Reel
SON-6C ... 5,000pcs/Reel
*1: Delay time combination 1 2 8 4 5 6 7
Overcharge detection delay time tVdet1 1.0s 1.0s 1.0s 1.0s 1.0s 1.0s 1.0s
Overdischarge detection delay time tvdet2 | 125ms 96ms 125ms | 125ms 20ms 20ms 20ms
Discharging overcurrent detection delay time tVdet3 8ms 12ms 16ms 48ms 12ms 8ms 16ms
Charging overcurrent detection delay time tVdet4 8ms 6ms 8ms 8ms 16ms 8ms 8ms
Short detection delay time tshort 250ps 250ps 250ps 250ps 250ps 250ps 250ps

Please inquire to us, if you request a rank other than the above.
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MM3638 Series

Typical applic:

Pack+
‘ ®
% R1
330Q
Vop
Oscillator Counter
VD1 J L Logic | | .
£ Girouit Level shift co |
Overcharge 0.1pF |
LY Delay Short
c1 L 11 t

0.1pF | Charging .

H VD2 Overcurrent ] L.°g'(.;

1 circuit

Overdischarge VD3 ! ‘
1L s !
T Discharging L L
Overcurrent L3 5
Vss CS Dout Cout V-
R2
R3 L L 2.2kQ
T3 @
C4 0.1pF Pack-
Iy

@® R1 and C1 stabilize a supply voltage ripple. However, the detection voltage rises by the current of penetration in IC of the voltage

detection when R1 is enlarged, and the value of R1 is adjusted to 1kohm or less. Moreover, adjust the value of C1 to 0.01pF or
more to do the stability operation, please.

@® R1 and R2 resistors are current limit resistance if a charger is connected reversibly or a high-voltage charger that exceeds the

absolute maximum rating is connected. R1 and R2 may cause a power consumption will be over rating of power dissipation,
therefore the “R1+R2” should be more than 1kohm. Moreover, if R2 is too enlarged, the charger connection release cannot be
occasionally done after the overdischarge is detected, so adjust the value of R2 to 10kohm or less, please.

@ R3 is resistor to sense the discharge or charging current. R3 is shown by the following expression by discharging current IODCP,

discharging overcurrent detection voltage Vdet3, charging current IOCCP, and charging overcurrent detection voltage Vdet4.
IODCP=Vdet3/R3 I10CCP=Vdet4/R3

If R3 is too enlarged, the power loss increases. Moreover, the power might exceed a dissipation of resistance by the overcurrent,

please select R3 according to the cell spec, after confirming the characteristic.

@® C2, C3 and C4 capacitors have effect that the system stability about voltage ripple or imported noise. After check characteristics,

decide that these capacitors should be inserted or not, where should be inserted, and capacitance value, please.
Please arrange C4 near the terminal and use a few pF from tens of pF.

Symbol Part Min. Typ. Max. Unit
R1 Resistor 100 330 1k Q
C1 Capacitor 0.01 0.1 1.0 uF
R2 Resistor 1k 2.2k 10k Q
R3 Sense resistor - 10 - mQ
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n SECONDARY BATTERY ICs
1 cell lithium-ion/lithium-polymer battery protection IC MM3645 Series

outiine - (|

MM3645 series are protection ICs for lithium—ion or lithium— improved temperature dependence by using an external chip
polymer secondary battery using high voltage CMOS process. resistor. In addition, by using charging off mode, it reduces
They protect the battery pack/system from overcharge, the off current of system and prevents lithium-ion battery from
overdischarge, and overcurrent, etc. by controlling FET SW. discharging when the system is off.

They realize overcurrent detection with high accuracy and

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage...........ccccovrieenene 4.0V to 4.5V, 5mV steps .......ccceeveenen. Accuracy+20mV
Accuracy+25mV (Topr=-20°C to +60°C)
@ Overdischarge detection voltage............cccceuee. 2.0V to 3.0V, 50mV steps .......ccceeenne Accuracy+35mV
@ Discharging overcurrent detection voltage......... 20mV to 300mV, 1TmV steps .............. Accuracy+15%
@ Charging overcurrent detection voltage............. -300mV to -20mV, 1mV steps ........... Accuracy+15%
@ Short detection voltage.......ccoccveeeeeiieeinieenieen. 0.45V to 0.9V, 50mV steps .......ccc...... Accuracy+100mV

(2) Release condition from each protection mode
@ Overcharge release condition ...........ccccovveeuneen. “VDD < Overcharge release voltage” and “Connecting load (V- > 0.4V)”
@ Overdischarge release condition “VDD > Overdischarge release voltage” and “Connecting charger(V- < 0.2V)”
@ Discharging overcurrent release condition ........ “Removing load (V- < 0.2V)”
@ Charging overcurrent release condition............. “Connecting load (V- > 0.4V)”

(3) Range of detection delay time

@ Overcharge detection delay time............ccccuee. Selection from 0.25s, 0.5s, 1.0s
@ Overdischarge detection delay time. .................. Selection from 20ms, 24ms, 96ms, 125ms
@ Discharging overcurrent detection delay time ...Selection from 8ms, 12ms, 16ms, 20ms, 48ms
@ Charging overcurrent detection delay time........ Selection from 8ms, 12ms, 16ms, 20ms, 48ms
@ Short detection delay time.........ccccoveeiirieriiene 250ps standard
(4) OV battery charge function ..........cccoeeveeeiiiiiiennnns Selection from “Permission” or “Prohibition”
(5) Forcible discharge OFF mode .........ccccveeevceeeeennnes CNT>VDD-0.4: DOUT=L Discharge=OFF

CNT<VSS-0.4: DOUT=H Discharge=ON
(6) Low current consumption
@ NOrmal MOde .......cocveiiiiiiiiecie e Typ. 3.0pA, Max. 5.5pA
@ Stand-by MOde .......occevieiiiiieeee e Max. 0.1pA

(7) Absolute maximum ratings

AV ] B o] TR VSS-0.3V to +12V

@ COUT pin and V- PiN.......cccveeeeeeeeieeecineeeineesnennn VDD-28V to VDD+0.3V
@ DOUT pin and CS and CNTpin VSS-0.3V to VDD+0.3V
@ Storage temperature..........ccecceveviiiiiieiiieeeen. -55°C to +125°C

@ Operation temperature.........ccccceeveeeeeieeeiiveennnnn. -40°C to +85°C
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Pin assignment - ||

l TSOP-8A
(Top view) Pin no. Symbol Function
1 DOUT Discharge FET control terminal
2 COouT Charge FET control terminal
DouT [ 1] @) | 8]vop 3 V- Charger negative voltage input terminal
cout [ 2] [ 7]vss 4 DS Delay short terminal
v-[3] [6]cs 5 CNT Discharge FET mode control terminal
ps [4] [ 5]CnT 6 cs Overcurrent detection input terminal
7 VSS Positive power supply voltage input terminal
8 VDD Negative power supply voltage input terminal

selectionguide L —

Detection / Release voltage
a2
&5 |83 |83 |83 | 82 | Sa | &z g &
° g ° o @ ° & 58 5 3 ® g g o
< = 3 o —_ 3 g Q g @ - . S 3
= @ = g 5 s 3 = g' Zz o = 0 0V battery Delay time 2 =
Product name Package 2 3 ((B; Q % e % flz §' charge combination g %
-3 o @ Q A =
g 2 8 s ‘E g E e function 1 E 5
S © g ¢ 35 | 3§ 2%
<) 3 S S. S = S
=
Vdet1 Vrell Vdet2 Vrel2 Vdet3 Vdet4 Vshort
MM3645A01VRE TSOP-8A 4.430 4.330 2.300 2.300 37.0 -25.0 0.9 Permission 1 0.1
MM3645A02VRE TSOP-8A 4.405 4.305 2.500 2.500 37.0 -37.0 0.9 Permission 1 0.1
MM3645B01VRE TSOP-8A 4.430 4.330 2.400 2.400 43.0 -35.0 0.9 Prohibition 1 0.1
MM3645B02VRE TSOP-8A 4.430 4.330 2.400 2.400 43.0 -35.0 0.6 Prohibition 1 0.1

TSOP-8A ... 3,000pcs/Reel

*1: Delay time combination 1
Overcharge detection delay time tVdet1 1.0s
Overdischarge detection delay time tvdet2 | 125ms

Discharging overcurrent detection delay time tVdet3 16ms

Charging overcurrent detection delay time tVdet4 8ms

Short detection delay time tshort 250us

Please inquire to us, if you request a rank other than the above.
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MM3645 Series

Typical applic: I I
B+ P+
DS
R1 T
>
Vop Rds
= Oscillator ~ ——| SW
Level < ( )
Counter </
Logic
Over 0V cell
3 charge Charge
Cell _
- i ; R3
— Ea v - =
0177 [ T Charge Discharge
1 ) T oment OFF mode, 1 (]
T
— Disgharge lent CNT
3 discc)ler'ge } current
1= CHG / Load C5
7;7 detector 7;7 RpuVM a p—
'—[] L p Short RpdvM L V.
Vss e )
e % c2]
z —_—
D CS[] ] [
Dour Cour
A Rsns DFeT | * f JcrEr " O
B- e [ c4 3 o3 ! P-

@ R1 and C1 stabilize a supply voltage fluctuation. However, the detection voltage rises by the current consumption of IC when R1 is
too large, and the value of R1 is adjusted to 1kohm or less. Moreover, adjust the value of C1 to 0.01pF or more to do the stability
operation, please.

@® R1 and R2 resistors are current limit resistance if a charger is connected reversibly or a high-voltage charger that exceeds the
absolute maximum rating is connected. R1 and R2 may cause a power consumption will be over rating of power dissipation,
therefore the “R1+R2” should be more than 1kohm. Moreover, if R2 is too enlarged, the charger connection release cannot be
occasionally done after the overdischarge is detected, so adjust the value of R2 to 10kohm or less, please.

@ Rsns is sense resistance for detect charge current and discharge current. If R3 is too enlarged, the power loss increases. Moreover,
the power might exceed a dissipation of resistance by the overcurrent, please select R3 according to the battery spec, after
confirming the characteristic.

@ Current threshold of discharging overcurrent detection and short detection (Idoc, Ishort) are expressed in the following equations.
Idoc = Vdet3 / Rsns
Ishort = Vshort / ( Rsns + 2Ron)
* Ron: ON resistance of CFET and DFET

@ Current threshold of charging overcurrent detection (Icoc) is expressed in the following equation.
Icoc = Vdet4 / Rsns

@® C4 has removed the exogenous noise to CS terminal. Similarly R3 and C5 have removed the exogenous noise to a CNT terminal.
Please select required value in consideration of the system characteristic, and arrange near the each terminal.
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Typical appiication circuit 1 —

@® C2 and C3 have effect that the system stability about voltage ripple and exogenous noise. Please decide that these capacitors
should be inserted or not, where should be inserted, and capacitance value in consideration of the system characteristic.

@ In the over discharge mode V- terminal pulled up to VDD by RpuVM. If charger is connected, Iv- flow to Pterminal from P+ and the
voltage drop («4V) arises in R1. Therefore the cell voltage (Vcell) at overdischarge release is expressed in the following equation.
Veell = Vrel2 + AV
=Vrel2 + R1 * Iv-
=Vrel2 + R1 *Vchg / (R1 + RpuVM + R2)
*Vchg: Charger voltage

Symbol Part Min. Typ. Max. Unit
R1 Resistor - 330 1k Q
(03] Capacitor 0.01 0.1 1.0 uF
R2 Resistor - 2.2k 10k Q
Rsns Sense resistor - - - mQ
C2 Capacitor - 0.1 - uF
R3 Resistor 1k - 100k Q
C3 Capacitor - 0.01 - uF
C4/C5 Capacitor - 0.1 - uF
DFET / CFET Nch MOS FET - - - -
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n SECONDARY BATTERY ICS
1 cell lithium-ion/lithium-polymer battery protection IC MM3721 Series

outiine - (|

MM3721 series are lithiumz—ion / lithium—polymer battery MM83721 have two step discharge overcurrent detection. And
protection IC and detect charge current / discharge current with system is protected appropriately in the next 2 state, Normal
high precision by current sensing resistor (Rsns). discharge mode and large current discharge mode.

Features (Unless otherwise specified, Ta=25°C)

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage...........cccevveennneen. 3.6V to 4.5V, 5mV steps .......ccceevveennes Accuracy+20mV (Topr=-5°C to +55°C)
@ Overcharge release voltage .........cccceoeeeeiieennnnn. Vdet1-0.2V to Vdet1, 5mV steps....... Accuracy+30mV
@ Overdischarge detection voltage .........cccceeuee. 2.0V to 3.0V, 50mV steps ......ccceceeennee Accuracy+35mV
@ Overdischarge release voltage.........cccevveenunenn. 2.0V to 3.0V, 50mV steps ......cceevueennee Accuracy+65/ -35mV (In case Vdet2=Vrel2)
Accuracy+90/ -65mV (In case Vdet2#Vrel2)
@ Discharging overcurrent detection voltaget ...... 20mV to 150mV, TmV steps .............. Accuracy=AV *1
@ Discharging overcurrent detection voltage?2 ......Vdet3-1 + 10mV to 200mV................ Accuracy=AV *1
@ Charging overcurrent detection voltage............. 20mV to 50mV, 1mV steps.........ccc.... Accuracy+AV *1
@ Short detection voltage.......cccccevereeeeieeiiieenieen. 0.4V to 0.9V, 0.05V steps ......ceeeeeennn. Accuracy+100mV
@ 0V battery charge inhibition battery voltage ...... 1.3Vto 1.8V, 0.1V steps .....ccvveeunneen. Accuracy+=100mV
0.9V Accuracy+300mV
*1 Current detection voltage accuracy
10
R
£ s
S

2
20 30 40 50 60 70 80 90 100
Vdet3-1, Vdet3-2, Vdet4 (mV)

(2) Delay time setting

@ Overcharge detection delay time .........coiiiiiiiiiiii e 256msec to 4.6sec

@ Overdischarge detection delay time .......c.ooiieeeiiiiie e 8msec to 256msec

@ Discharging overcurrent 1 detection delay time 8msec to 256msec

@ Discharging overcurrent 2 detection delay time 6msec to 64msec
tVdet3-2 < tVdet3-1

@ Charging overcurrent detection delay time...........cooiiiiiiieiiiieceeeeeee e 256sec to 400sec

(8) Current consumption
@ Normal mode .......occeviieiiiiiiiie e Typ. 3.0A, Max. 6.0A
@ Stand-by MOde ......ceeeiiiiiiiici Max. 0.1A (In case Overdischarge latch function Enable)

Max 0.6A (In case Overdischarge latch function Disable)
(4) OV battery Charge function.........cccceecveeeeeiceeenennnes Selectable “Permission” or “Prohibition”

(5) Absolute maximum ratings

@ VDD PN VSS-0.3V to +12V
@ COUT pin and V- Pin .....ccccoeeiieenieeeeeeeeeeeieens VDD-28V to VDD+0.3V
@ DOUT pin and CS pin VSS-0.3V to VDD+0.3V

@ Storage temperature ....... -55°C to +125°C
@ Operation temperature -40°C to +85°C

G
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l SSON-6J l SON-6C
(Top view) (Top view) Pin no. Symbol Function
1 V- Charger negative voltage input terminal
il O o 2 COUT | Charge FET control terminal
e il IS 3 DOUT Discharge FET control terminal
bour [@: 7] vss 4 VSS Negative power supply voltage input terminal
5 VDD Positive power supply voltage input terminal
6 Cs Current detection terminal

DA

Protection mode latch function Hys-Cancel
P 2| 9| 9|2 9|9 zga3gis9s59s595989|/s9|gel 2|
5 | 2|3 | & | |38 |8 |¢8s|Ed 853|828 83|85 (88| 32 &
& 2 g @ 2 g 7 (9628|8383 8F 8522 28 25| 2 [=
|8 | ¢ | 2 |% | g |2 |"8S| & €| I g/3%/32(3¢| & |3
MODEL © 3 e ® 3 3 @ © © o 2l sa|sga |52 Q |
® 1) ® ® o 2 o g Clge |59 |8 o
S 25| % 8| al /€3 |83 |88 2
3 s | & 8| & gleg|eg|°5| 3
g 3 5 g ° ¥ =@ = WE e | =
2 ® = 2| 2 3 3 = &
Q 2 e = = ©
Vdet1|Vrell |Vdet2|Vrel2 Vdet3-1\Vdet3-2 Vdet4 |Vshort
\' \' \' \' \' \' v \'
MM3721CK1RRE | SSON-6J | 0.9 Disable | Enable | Enable | Enable - Yes(1.0V) | 4.425 | 4.325 | 2.300 | 2.300 | 0.029 | 0.043 | -0.027 | 0.400 | G
MM3721CK2RRE | SSON-6J | 0.9 Disable | Enable | Enable | Enable - Yes(1.0V) | 4.335 | 4.225 | 2.300 | 2.300 | 0.029 | 0.043 | -0.027 | 0.400 | G
MM3721EF1RRE | SSON-6J | 0.9 Enable | Enable | Disable - - Yes(1.0V) | 4.425 | 4.425 | 2.400 | 2.400 | 0.040 | 0.072 | -0.022 | 0.600 | A
MM3721EF2RRE [ SSON-6J | 0.9 Enable | Enable | Disable - - Yes(1.0V) | 4.420 | 4.420 | 2.300 | 2.300 | 0.030 | 0.040 | -0.020 | 0.400 | B
MM3721EF5RRE | SSON-6J | 0.9 Enable | Enable | Disable - - Yes(1.0V) | 4.420 | 4.420 | 2.300 | 2.300 | 0.032 | 0.047 | -0.028 | 0.400 | F
MM3721EF6RRE [ SSON-6J | 0.9 Enable | Enable | Disable - - Yes(1.0V) | 4.470 | 4.470 | 2.300 | 2.300 | 0.037 | 0.054 | -0.021 | 0.400 | B
MM3721EF7RRE | SSON-6J | 0.9 Enable | Enable | Disable - - Yes(1.0V) | 4.430 | 4.430 | 2.300 | 2.300 | 0.034 | 0.050 | -0.020 | 0.400 | B
MM3721EF8RRE | SSON-6J | 0.9 Enable | Enable | Disable - - Yes(1.0V) | 4.275 | 4.275 | 2.300 | 2.300 | 0.030 | 0.040 | -0.020 | 0.400 | B
MM3721EFBRRE | SSON-6J | 0.9 Enable | Enable | Disable - - Yes(1.0V) | 4.470 | 4.470 | 2.300 | 2.300 | 0.032 | 0.047 | -0.028 | 0.400 | F
MM3721EFDRRE | SSON-6J | 0.9 Enable | Enable | Disable - - Yes(1.0V) | 4.275 | 4.275 | 2.300 | 2.300 | 0.030 | 0.040 | -0.020 | 0.400 | L
MM3721EFERRE | SSON-6J | 0.9 Enable | Enable | Disable - - Yes(1.0V) | 4.400 | 4.400 | 2.300 | 2.300 | 0.030 | 0.040 | -0.020 | 0.400 | L
MM3721EL2RRE | SSON-6J |Permission| Enable | Enable | Disable - - Yes(1.0V) | 4.475 | 4.475 | 2.600 | 2.600 | 0.030 | 0.045 | -0.025 | 0.250 | K
MM3721FFIRRE | SSON-6J | 1.6 Disable | Disable | Disable |Disable | Enable | Yes(1.0V) | 4.440 | 4.240 | 2.300 | 2.600 | 0.040 | 0.063 | -0.020 | 0.800 | C
MM3721FF2YRE | SON-6C 1.6 Disable | Disable | Disable |Disable | Enable | Yes(1.0V) | 4.440 | 4.240 | 2.300 | 2.600 | 0.064 | 0.095 | -0.022 | 0.800 | D
MM3721HF1RRE | SSON-6J | 0.9 Disable | Enable | Disable | Disable - Yes(1.0V) | 4.440 | 4.240 | 2.300 | 2.300 | 0.025 | 0.038 | -0.020 | 0.400 | E
MM3721HF2RRE | SSON-6J | 0.9 Disable | Enable | Disable | Disable - Yes(1.0V) | 4.440 | 4.240 | 2.300 | 2.300 | 0.025 | 0.034 | -0.020 | 0.400 | E
MM3721HF4RRE | SSON-6J | 0.9 Disable | Enable | Disable | Disable - Yes(1.0V) | 4.485 | 4.285 | 2.300 | 2.300 | 0.025 | 0.034 | -0.020 | 0.400 | E
MM3721HF7RRE | SSON-6J | 0.9 Disable | Enable | Disable | Disable - Yes(1.0V) | 4.470 | 4.250 | 2.400 | 2.400 | 0.024 | 0.035 | -0.020 | 0.400 | |
MM3721HF8RRE | SSON-6J | 0.9 Disable | Enable | Disable | Disable - Yes(1.0V) | 4.520 | 4.310 | 2.300 | 2.300 | 0.024 | 0.035 | -0.020 | 0.300 | J
MM3721HL1RRE | SSON-6J |Permission| Disable | Enable | Disable |Disable - Yes(1.0V) | 4.475 | 4.275 | 2.500 | 2.500 | 0.025 | 0.034 | -0.025 | 0.400 | H
MM3721JF1YRE | SON-6C 0.9 Enable | Disable | Disable - Enable | Yes(1.0V) | 4.275 | 4.275 | 2.300 | 2.600 | 0.028 | 0.042 | -0.024 | 0.400 | B
*1 Delay time
tVdet1 tVrell tVdet2 tVrel2 tVdet3-1 | tVrel3-1 | tVdet3-2 | tVrel3-2 tVdet4 tVreld tshort
5 ms ms ms ms ms ms ms ms ms us
A 1.02 16.00 125.00 1.00 3072.00 1.00 10.00 1.00 8.00 1.00 300
B 1.02 16.00 125.00 1.00 5120.00 1.00 8.00 1.00 8.00 1.00 300
C 4.60 16.00 96.00 1.00 160.00 1.00 16.00 1.00 8.00 1.00 300
D 4.60 16.00 96.00 1.00 160.00 1.00 16.00 1.00 8.00 1.00 400
E 4.60 16.00 96.00 1.00 448.00 1.00 24.00 1.00 8.00 1.00 300
= 1.02 16.00 125.00 1.00 2304.00 1.00 8.00 1.00 8.00 1.00 300
G 1.02 16.00 125.00 1.00 80.00 1.00 8.00 1.00 8.00 1.00 250
H 1.02 16.00 96.00 1.00 448.00 1.00 24.00 1.00 8.00 1.00 427
| 1.02 16.00 96.00 1.00 160.00 2.00 8.00 2.00 8.00 1.00 400
J 1.02 16.00 96.00 1.00 256.00 2.00 16.00 2.00 16.00 1.00 400
K 1.02 16.00 125.00 1.00 5120.00 1.00 16.00 1.00 8.00 1.00 250
L 1.02 16.00 125.00 1.00 5120.00 1.00 32.00 1.00 8.00 1.00 300

Please inquire to us, if you need another spec.
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Symbol Part Min. Typ. Max. Purpose
R1 Resistor - 100 1.0KQ For voltage fluctuation, For ESD
C1 Capacitor 0.01uF 0.1pF 1.0uF For voltage fluctuation
R2 Resistor - 1.0KQ 10KQ Current limit for charger reverse connection
Cc2 Capacitor = 0.1pF = For exogenous noise
C3 Capacitor - 0.1pF - For exogenous noise
Rsns Resistor = = 20mQ Current detection resistance
C4 Capacitor - 0.1pF - For exogenous noise
DFET
CFET Nch MOS FET - - - Charge and discharge control

This typical application circuit and constant value do not guarantee proper operation. Please evaluate thoroughly by actual application to set up constants.
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n SECONDARY BATTERY ICS
1 cells lithium-ion/lithium-polymer battery protection IC MM3722 Series

outiine - (|

MM3722 series are li-ion battery protection IC and detect charge MMB3722 realize over-current/short-current protection with high
current / discharge current with high precision by current sensing accuracy and with no temperature dependence by using a chip
resistor (Rsns). In the One—cell battery pack, on resistance of the resistor.

FET SW has been used for over-current/short-current detection.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage..........cccceevieennnen. 3.8V to 4.5V, 5mV steps Accuracy=20mV (Topr=-5°C to +55°C)
Accuracy+30mV
Accuracy+35mV
Accuracy+65/ -35mV (In case Vdet2=Vrel2)
Accuracy+90/ -65mV(In case Vdet2#Vrel2)
@ Discharging overcurrent detection voltage......... 20mV to 150mV, TmV steps............... Accuracy=AV *1
@ Charging overcurrent detection voltage -150mV to -20mV, 1mV steps ........... Accuracy=AV *1
@ Short detection voltage.......cccccvevceevrieeiiieenieen. 40mV to 250mV, 1TmV steps .............. Accuracy+20%
@ 0V battery charge inhibition battery voltage ...... 1.3Vto 1.8V, 0.1V steps Accuracy+100mV

0.9V Accuracy+300mV

*1 Current detection voltage accuracy
10

8
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3
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2

20 30 40 50 60 70 80 90 100
Vdet3-1, Vdet3-2, Vdetd (mV)

(2) Delay time setting

@ Overcharge detection delay time..............ccc...... 256msec to 4.6sec
@ Overdischarge detection delay time................... 8msec to 256msec
@ Discharging overcurrent detection delay time ...8msec to 256msec
@ Charging overcurrent detection delay time........ 6msec to 64msec
@ Short detection delay time........cccccevvieeriieenneen. 250psec to 400usec

(8) Current consumption
@ Normal MOde .....cceeieeiiiiieiee e Typ. 3.0pA, Max. 6.0pA
@ Stand-by MOde ......cooeriiiiiiieeeee e Max. 0.1pA (In case Overdischarge latch function Enable)
Max. 0.6pA (In case Overdischarge latch function Disable)

(4) OV battery Charge function...........ccccevveeciriecnnene. Selectable “Permission” or “Prohibition”

(5) Absolute maximum ratings

VSS-0.3V to +12V
VDD-28V to VDD+0.3V
VSS-0.3V to VDD+0.3V
-55°C to +125°C
-40°C to +85°C

G
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Pin assignment - ||

Bl SSON-6J/SSON-6M H SON-6C

(Top view) (Top view) Pin no. Symbol Function
1 VSS Negative power supply voltage input terminal
ves [} O 18] bout 2 VDD Positive power supply voltage input terminal
o B 10 et 3 Cs Current detection terminal
e En e 4 V- Charger negative voltage input terminal
5 CcouT Charge FET control terminal
6 DOUT Discharge FET control terminal

neve N ||

Protection mode
latch function Hys-Cancel
) =] 3 < Q < %)
8 < o | o| gl o | o 85 2| 21532 ¢ |8F|32| ¢ |¥
= o < < & < < Q o [ [ ] (2] O | F 8 ] o
B = 3 ) 2 5 3 o = 3 s || 8 |g2 &g 3 <
Q < a 3 =5 3 3 o 2 3 g ® o i =B % 35 a -~
© Q =z @ 2 2z @ % Q 2 2 o] o 5 Q @ o 3
° 0 o Q a2 o ® 3 Q Q = = < 3 o 5] ®
S = ® QS > =) [ [ ) =} S @ 2 Q *
MODEL o 2 e o 2 & o g g S| 8 |Feo 2 g |°
Q < Q a < @ o L < [s} S
® 2 ® = 2 @ ® o | g | ¢ < =
2 S 2 2 2 2| o e 3 S
c S = = = o 3 c 0] =
3 o 3 ] ] Q » 3 = [
g 59 2 2 5| © g a| §
s | g | & g :
o Q Q o &
a o
) ) ) o o
@ =)
(0]
Vdet1 | Vrel1l |Vdet2 | Vrel2 | Vdet3 | Vdet4 | Vshort
\' \' v \' \' \' v
MM3722AC1YRE SON-6C 0.9 Disable | Disable | Disable | Enable | Enable | Yes(VDD—0.9V) 4.425 4.225 2.500 2.900 0.082 | -0.020 0.060 B
MM3722AJ1YRE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | Yes(VDD—0.9V) 4.425 4.225 2.500 2.900 0.036 | -0.020 0.060 B
MM3722AJ4RRE SSON-6J Permission | Disable | Disable | Disable | Enable | Enable | Yes(VDD—0.9V) 4.470 4.270 2.500 2.900 0.049 | -0.031 0.160 C
MM3722AJ4YRE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | Yes(VDD—0.9V) 4.470 4.270 2.500 2.900 0.049 | -0.031 0.160 (¢}
MM3722AM1RRE SSON-6J 0.9 Disable | Disable | Disable | Enable | Enable | Yes(VDD—0.9V) 4.475 4.275 2.500 2.900 0.0382 | -0.020 0.060 B
MM3722CM1RRE | SSON-6JorM 0.9 Disable | Enable | Disable | Enable | Disable | Yes(VDD—0.9V) 4.275 4.075 2.400 2.400 0.034 | -0.022 0.180 D
MM3722CM2RRE | SSON-6JorM 0.9 Disable | Enable | Disable | Enable | Disable | Yes(VDD—0.9V) 4.380 4.180 2.400 2.400 0.034 | -0.022 0.180 D
MM3722KF1RRE SSON-6J 0.9 Enable | Enable | Disable - - Yes(1.0V) 4.280 4.280 2.400 2.400 0.032 | -0.030 0.180 A
MM3722KF2RRE SSON-6J 0.9 Enable | Enable | Disable - - Yes(1.0V) 4.425 4.425 2.400 2.400 0.034 | -0.022 0.180 A
MM3722KF3RRE SSON-6J 0.9 Enable | Enable | Disable - - Yes(1.0V) 4.425 4.425 2.800 2.800 0.040 | -0.030 0.180 A
MM3722KF4RRE SSON-6J 1.5 Enable | Enable | Disable - - Yes(1.0V) 4.425 4.425 2.600 2.600 0.040 | -0.030 0.180 A
MM3722KF6RRE SSON-6J 0.9 Enable | Enable | Disable - - Yes(1.0V) 4.475 4.475 2.400 2.400 0.040 | -0.025 0.180 A
MM3722KF7RRE SSON-6J 0.9 Enable | Enable | Disable - - Yes(1.0V) 4.475 4.475 2.400 2.400 0.020 | -0.030 0.180 A
MM3722KF8RRE SSON-6J 0.9 Enable | Enable | Disable - - Yes(1.0V) 4.475 4.475 2.400 2.400 0.034 | -0.022 0.180 A
MM3722KF9RRE SSON-6J 0.9 Enable | Enable | Disable - - Yes(1.0V) 4.525 4.525 2.300 2.300 0.020 | -0.030 0.180 A
MM3722KFARRE SSON-6J 0.9 Enable | Enable | Disable - - Yes(1.0V) 4.425 4.425 2.800 2.800 0.034 | -0.022 0.180 A
MM3722KFCRRE SSON-6J 0.9 Enable | Enable | Disable - - Yes(1.0V) 4.475 4.475 2.800 2.800 0.040 | -0.025 0.180 A
*1 Delay time
tVdeti tVrell tVdet2 tVrel2 tvdet3 tVrel3 tVdet4 tVrel4 tshort
s ms ms ms ms ms ms ms Us
A 1.000 16.00 20.00 1.00 12.00 1.00 16.00 1.00 250
B 1.024 16.00 96.00 1.00 12.00 1.00 10.00 1.00 300
C 1.024 16.00 125.00 1.00 16.00 1.00 8.00 1.00 250
D 1.024 16.00 20.00 1.00 32.00 4.00 16.00 1.00 250

Please inquire to us, if you need another spec.
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Typical appli
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Symbol Part Min. Typ. Max. Purpose
R1 Resistor 100Q2 1.0KQ For voltage fluctuation, For ESD
(03] Capacitor 0.01pF 0.1pF 1.0pF For voltage fluctuation
R2 Resistor - 1.0KQ 10KQ Current limit for charger reverse connection
Cc2 Capacitor 0.1pF - For exogenous noise
C3 Capacitor 0.1pF - For exogenous noise
Rsns Resistor - 20mQ Current detection resistance
C4 Capacitor 0.1pF - For exogenous noise
DFET .
CFET Nch MOS FET - - Charge and discharge control

This typical application circuit and constant value do not guarantee proper operation. Please evaluate thoroughly by actual application to set up constants.
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n SECONDARY BATTERY ICS
MM3723 Series
High-accuracy overcharge detection

outtine - (|

The MM3723 series integrates into 1.09mm x 0.81mm x 0.46mm overcharge, overdischarge, discharging overcurrent, charging
WLCSP Package. It's using high voltage CMOS process for overcurrent and short protection of the rechargeable one-cell
overcharge, overdischarge and overcurrent protection of the Lithium-ion and Lithium-polymer battery can be detected.

rechargeable Lithium-ion and Lithium-polymer battery. The

Features (Unless otherwise specified, Ta=25°C) |||

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage...........cccecueeruenne Vdet1 ...... 3.6V to 4.6V, 5mV steps.....ccccceuueen Accuracy+12mV
Accuracy+20m(Ta=-20 to +60°C)

@ Overdischarge detection voltage.........c.ccceeeeee. Vdet2 ...... 2.0V to 3.0V, 50mV steps......cceuee Accuracy+35mV

@ Discharging overcurrent detection voltage......... Vdet3 ...... 20mV to +100mV, 1mV steps........... Accuracy+AV *1

@ Charging overcurrent detection voltage ............ Vdet4 ...... -100mV to -20mV, 1mV steps........... Accuracy=AV *1

@ Short detection voltageT........cccocceeeiiiiiiinieee Vshort..... 100mV to 300mV,10mV steps ........... Accuracy+8%

*1 Accuracy of overcurrent detection voltage (Ta=25°C)

=== \/det3, Vdet4 Accuracy

0 10 20 30 40 50 60 70 80 90 100

Overcharge detection voltage [mV]

(2) Range of detection delay time

@ Overcharge detection delay time...........cccceueee. Selection from 1.0s, 1.2s, 4.0s
@ Overdischarge detection delay time................... Selection from 20ms, 24ms, 32ms, 96ms, 128ms
@ Discharging overcurrent detection delay time ...Selection from 8ms, 12ms, 16ms, 20ms, 256ms, 512ms
@ Charging overcurrent detection delay time........ Selection from 4ms, 6ms, 8ms, 10ms, 12ms, 16ms, 96ms
@ Short detection delay time.......ccccceeveiiciiiieenne Selection from 250uBs to 400us

(8) OV battery charge function ..........ccccceeieiiiinennenne Selection from “Permission” or “Prohibition”

(4) Low current consumption (Not include NTC bias current)
@ NOrmal MOde .......ccceviieiiiieiireece e Typ. 2.5pA, Max. 4.0pA
@ Stand-by MOde ........ococeiiiiiiieeeeeeeeee e Max. 0.1pA (Overdischarge latch function Enable)
Max. 0.6pA (Overdischarge latch function Disable)
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(Top view) Pin no. Symbol Function
A1l V- Negative power supply voltage input terminal
v- ‘6 | pout A2 COUT | Charge FET control terminal
cout |2 5| vss B1 VDD Positive power supply voltage input terminal
voo | 3 2 | Test B2 TEST | Test mode control terminal
] ) C1 VSS Negative power supply voltage input terminal
c2 DOUT | Discharge FET control terminal

Detection / Release voltage

LNe up e 1

Detection / Release voltage Protedtion mode latch function
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Product name Package
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abe}|on ases|al abreyosipiang
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Vdet1 | Vrel1 | Vdet2 | Vrel2 | Vdet3 | Vdet4 | Vshort

MM3723CL3LRE | WLCSP-6B | Permission | 4.425 | 4.225 | 2.300 | 2.300 | 0.060 |-0.020 | 0.150 | A | Disable Enable Disable

MM3723CL4ALRE | WLCSP-6B | Permission | 4.475 | 4.275 | 2.200 | 2.200 | 0.070 |-0.030| 0.200 | B | Disable Enable Disable

“1 Delay time

. tVdet1 tVdet2 tVdet3 tVdet4 tshort1
Function
ms ms ms ms us
A 1.0 96 12 10 300
B 1.0 96 24 20 650

Please inquire to us, if you request a rank other than the above.
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n SECONDARY BATTERY ICS

1 cell lithium-ion/lithium-polymer battery protection IC

Outline

The MM3724 series are protection IC using high voltage CMOS
process for overcharge, overdischarge and overcurrent protection
of the rechargeable lithium-ion or lithium—polymer battery.

The overcharge, overdischarge, discharging overcurrent, charging

MM3724 Series

Lithium-ion or Lithium-polymer battery can be detected.

Each of these IC composed of four voltage detectors, short
detection circuit, reference voltage sources, oscillator, counter
circuit and logical circuits.

overcurrent, and short protection of the rechargeable one-cell

(Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage
@ Overcharge detection voltage..........cccceevieennnen. 3.8V to 4.5V, 5mV steps

Features

Accuracy=20mV (Topr=-5°C to +55°C)
Accuracy+30mV

Accuracy+35mV

Accuracy+65/ -35mV(In case Vdet2=Vrel2)
Accuracy+90/ -65mV(In case Vdet2#Vrel2)

@ Discharging overcurrent detection voltage......... 20mV to 300mV, 1TmV steps .............. Accuracy=AV *1
@ Charging overcurrent detection voltage -300mV to -20mV, 1mV steps ........... Accuracy=AV *1
@ Short detection voltage.......ccccvevceerieeiiieenieen. 0.4V to 0.9V, 0.05V steps .......ccveennn. Accuracy+=100mV
@ 0V battery charge inhibition battery voltage ...... 1.3Vto 1.8V, 0.1V steps .....ccceveeuneen. Accuracy+100mV
0.9V Accuracy+300mV
*1 Current detection voltage accuracy
10
8
£ s
S A
220 30 40 50 60 70 8 90 100
Vdet3-1, Vdet3-2, Vdet4 (mV)
(2) Delay time setting
@ Overcharge detection delay time..............ccc....... 256msec to 4.6sec
@ Overdischarge detection delay time .................. 8msec to 256msec
@ Discharging overcurrent detection delay time ...8msec to 256msec
@ Charging overcurrent detection delay time........ 6msec to 64msec
@ Short detection delay time........cccccevvieeriieenneen. 250psec to 400usec
(3) Current consumption
@ Normal MOde .....oceiveeiieiieiee e Typ. 3.0pA, Max. 6.0pA
@ Stand-by MOde ......coooeeiiiiiiiieeee e Max. 0.1pA (In case Overdischarge latch function Enable)

Max 0.6pA (In case Overdischarge latch function Disable)
4) OV battery Charge function............ccecevrieriiriernnenne Selectable “Permission” or “Prohibition”
5) Absolute maximum ratings

VSS-0.3V to +12V
VDD-28V to VDD+0.3V

@ COUT pin and V- pin

@ DOUT pin and CS PiN ....ccevveenieenieeiieeiieeieeeienns VSS-0.3V to VDD+0.3V
@ Storage temperature ..........ccecceeevcieeeiieeieeeieen -55°C to +125°C
@ Operation temperature.........ccccoeeceveieeiiieenieens -40°C to +85°C
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MM3724 Series
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Pin assignment - ||

l SSON-6J ll SON-6C
(Top view) (Top view) Pin no. Symbol Function
1 V- Charger negative voltage input terminal
2 COouT Charge FET control terminal
v- w1310 8 os
3 DOUT Discharge FET control terminal
cout couT [2[} i15] vbb
4 VSS Negative power supply voltage input terminal
DOUT DOUT [3] i14] vss
5 VDD Positive power supply voltage input terminal
6 CsS Current detection terminal

neve N ||

Protection mode
latch function Hys-cancel
- =) < < Q a (7]
] < o o o o o i g <} 9 9 <} 9 9 @ g @ 9 =r g
2 o < < = < S 29 g 2 [} g 2 [} 0 |@ 8 ] 5
8§ 3 3 © 8 [} (] o = @ o d @ 3| & Q3 |9g =1 2
Q 2 5 g =r 5 a o 2 o 3| @ © g @ g8 5= Q =
@ g = G B = G 3 < 2| 8 8| 8 S& |Sa e |3
° B o © 5 o 5 3 Q = 3 3 < 3 = o ® )
S - e | € 8 S al| @ dl 4 |8 |e5| & |9
Peoduct Name @ A < @ 3 ® 9 2| § S| B T2 |5 3 o
(8 2 % £ 3 o = a = Q o aQ 2 =
I5) = 3 o o) B o ® 5 |® 5 <
(= o2 = @ - @ 2 3 =2
c 25 o o) g o = = &
§ o @ E] 2 3 2 @ = Q
Q S o =]
- 2 s SR NG| - °
3 5 5
= Q Q
o ) (o}
=
Vdet1 | Vrell |Vdet2]| Vrel2 Vdet3-1|Vdet4 | Vshort
\' \' \' \' \' \' \'
MM3724AC1RRE | SSON-6J 0.9 Disable | Disable | Disable | Enable | Enable |Yes (VDD-0.9V)| 4.425 | 4.225 | 2,500 | 2.900 | 0.032 |-0.020 | 0.150 | A
MM3724CF3RRE | SSON-6J 0.9 Disable | Enable | Disable | Enable - Yes(VDD-0.9V) | 4.280 | 4.080 | 2.300 | 2.300 | 0.064 | -0.020 | 0.150
MM3724VK1RRE | SSON-6J 2.4 Disable | Enable | Disable | Enable - Disable 4.415 | 4.240 | 2.800 | 2.800 | 0.050 - 0900 | B

*Delay time 2

tvVdet1 | tVrell | tVdet2 | tVrel2 | tVdet3 | tVrel3 | tVdet4 | tVrel4 | tshort

sec msec msec msec msec msec msec msec usec
A 1.024 16.00 96.00 1.00 12.00 1.00 10.00 1.00 300
1.024 8.00 24.00 4.00 12.00 4.00 = = 400

*Please inquire to us, if you need another spec.
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MM3724 Series

Typical appli
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Symbol Part Min. Typ. Max. Purpose

R1 Resistor 100Q 330Q 1.0KQ For voltage fluctuation, For ESD

C1 Capacitor 0.01pF 0.1puF 1.0pF For voltage fluctuation

R2 Resistor 1.0KQ 2.2KQ 10KQ Current limit for charger reverse connection

Cc2 Capacitor - 0.1pF - For exogenous noise

C3 Capacitor - 0.1pF - For exogenous noise

DFET .
Nch MOS FET - - - Charge and discharge control
CFET

This typical application circuit and constant value do not guarantee proper operation. Please evaluate thoroughly by actual application to set up constants.
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n SECONDARY BATTERY ICS
MM3725/MM3726 Series

1 cell lithium-ion/lithium-polymer battery protection IC

Outline

The MM3725/MM3726 series are protection IC using high voltage
CMOS process for overcharge, overdischarge andovercurrent
protection of the rechargeable Lithium-ion or Lithium-polymer
battery. The overcharge, overdischarge,discharging overcurrent,
charging overcurrent, and short protection of the rechargeable

Features

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage..........cccceevieennneen. Vdet1 ..............
@ Overcharge release voltage .........ccccooeeriveennnenn. LY/
@ Overdischarge detection voltage .........c.cceeuee. Vdet2...............
@ Overdischarge release voltage.........ccccevveenunenn. Vrel2.....uee.....
@ Discharging overcurrent detection voltage......... Vdet3..............
@ Charging overcurrent detection voltage............. Vdet4 ..............
@ Short detection voltage.......cccoveveeerieeiiieenieen. Vshort .............

@ 0V battery charge inhibition battery voltage ......Vst .................

(2) Range of detection delay time

@ Overcharge detection delay time...........cccce.ee. tvdetl .............
@ Overdischarge detection delay time .................. tvdet2..............
@ Discharging overcurrent detection delay time ...tVdet3.............
@ Charging overcurrent detection delay time........ tvdet4 .............

@ Short detection delay time

(8) Current consumption

one-cell Lithium-ion or Lithium-polymer battery can be detected.
Each of these IC composed of four voltage detectors, short
detection circuit, referencevoltage sources, oscillator, counter
circuit and logical circuits.

(Unless otherwise specified, Ta=25°C) "

................................... 3.6V1to5.0V................... £20m

5mVstep cvveeecieeeeeeenn, +25mV
(Ta=-20 to 60°C)

................................... Vdet1-0.2V to Vdet1 ...... £30mV

5mV step
................................... 2.0Vt0 3.0V....cceceeueenee. £35m
50mV step
................................... 2.0Vto 3.0V.....c.ceeueeee. 450 / -35mV

(In case Vdet2=Vrel2)
50mV step ..cccveeeerenneenn. +90 / -65mV
(In case Vdet2#Vrel2)

................................... 20mV to 300mV............. £5mV
1mV step

................................... -300mV to -20mV .......... £5mV
1mV step

................................... 40mV to 350mV............. £8%
1mV step

................................... 1.3V to 1.8V/0.1V step... £+100mV
0.9V e +300mV

................................... 256ms to 4.6s

................................... 8ms to 256ms
................................... 8ms to 256ms
................................... 6ms to 64ms

250yps to 400pus

@ NOrmal MOde .....ooviueiiiiieeie e Typ. 3.0pA, Max. 6.0pA
@ Stand-by MOde ......c.eeviiieiieeee e Max. 0.1pA (In case Overdischarge latch function Enable)
Max 0.6pA (In case Overdischarge latch function Disable)

4) OV battery Charge function........ccccceeeevieeeeecceennnn. Selectable “Permission” or “Prohibition”

5) Absolute maximum ratings

@ VDD PNt VSS-0.3V to +12V

@ COUT pin and V- Pin .....ccccoeeimeerieeeeeeseeeeeens VDD-28V to VDD+0.3V
@ DOUT pin and CS PiN ...cccceeeiveerieeeieeeieeesieens VSS-0.3V to VDD+0.3V
@ Storage temperature ..........ccocceeeiiiiiiienieees -55to +125°C

@ Operation temperature..........cccoeeceeeiieeiiieenienns —-40 to +85°C
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MM3725/MM3726 Series
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VDD Positive power supply voltage input terminal

l SSON-6J l SON-6C
(Top view) (Top view) Pin no. | Symbol Function
1 N.C. None connection
= NG, [ Q 18] V- 2 COUT |Charge FET control terminal
cour cout 21} islven 3 DOUT [Discharge FET control terminal
- pout (3} i1a] ves 4 VSS Negative power supply voltage input terminal
5
6

V- Current detection terminal

DA

Protection mode
latch function Hys-Cancel
o = < < < < <% Q (%))
8 2 o o e o o |8218¢2|82/52 /82|89 2 |¥§
Q o) < < = < < g2 | g2 2 | g2 | @0 |08 ] 5
A = @ @ 2 1) @ 5 g g 3 | o> 0@ A <
o D = = Q = = Q Q Q o a2 | 4 g = Q
Q 5 5l o = [5) [ o g |3 |®P@ | ®°a | 55|53 Q =
o g 3 73 B 3 I3 2 2 Q o |5¢|35@ o 3
MODEL ] Q Q ] Q o G B 2 | <2 | <o ) o
Q = [ Q = = = o @ S < 24 *
] ] o [} ] Q 3 Q Q = o = O 5 =
Q < Q o 2 o o |8 < L g 3
5 | 2 5 g 8| eo| 3|€%8 g8 2
8 2 @ & s | ®8|°3 I
5 S ® g 2 5 2| B
) S = 3 o i Q
2 S =1 ®
Vdet1 | Vrel1 | Vdet2 | Vrel2 | Vdet3 | Vdet4 |Vshort
\' \'; \' \' \') \" \'
MM3725AC2YRE | SON-6C 0.9 Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.500 2.900 0.045 -0.040 0.100 A
MM3725AC7YLE | SON-6C 1.2 Disable | Disable | Disable | Enable | Enable 4.550 4.250 2.300 2.500 0.025 -0.030 0.075 J
MM3725AC9YRE | SON-6C 0.9 Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.500 2.900 0.055 -0.045 0.100 L
MM3725ACCYLE | SON-6C 0.9 Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.500 2.900 0.020 -0.020 0.070 F
MM3725AM1YRE | SON-6C 0.9 Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.500 2.900 0.065 -0.050 0.190 B
MM3725AM4YRE | SON-6C 0.9 Disable | Disable | Disable | Enable | Enable 4.425 4.225 2.500 2.800 0.025 -0.025 0.075 =
MM3725AM5YRE | SON-6C 0.9 Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.500 2.900 0.045 -0.040 0.095 F
MM3725AMHYLE | SON-6C 0.9 Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.500 2.800 0.024 -0.024 0.070 [¢]
MM3725AN1YRE [ SON-6C |Permission| Disable | Disable | Disable | Enable | Enable 4.425 4.225 2.500 2.900 0.080 -0.080 0.230 G
MM3725ANBYRE | SON-6C |Permission| Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.500 2.800 0.060 -0.050 0.160 =
MM3725AR1YLE | SON-6C |Permission| Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.500 2.900 0.055 -0.055 0.150 M
MM3725CM2YLE | SON-6C 0.9 Disable | Enable | Disable | Enable - 4.470 4.270 2.500 2.500 0.025 -0.025 0.100 N
MM3725CM2RLE | SSON-6J 0.9 Disable | Enable | Disable | Enable - 4.470 4.270 2.500 2.500 0.025 -0.025 0.100 N
MM3725CM3YRE | SON-6C 0.9 Disable | Enable | Disable | Enable - 4.275 4.075 2.500 2.500 0.025 -0.020 0.080 M
MM3725CN2YRE | SON-6C |Permission| Disable | Enable | Disable | Enable - 4.280 4.080 3.000 3.000 0.030 -0.030 0.205 E
MM3726AM6YRE | SON-6C 0.9 Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.400 2.800 0.150 -0.125 0.350 G
MM3726AM7YRE | SON-6C 0.9 Disable | Disable | Disable | Enable | Enable 4.550 4.250 2.000 2.400 0.075 -0.055 0.250 C
MM3726AN2YLE | SON-6C |Permission| Disable | Disable | Disable | Enable | Enable 4.425 4.225 2.500 2.800 0.055 -0.055 0.255 G
MM3726ANAYLE | SON-6C |Permission| Disable | Disable | Disable | Enable | Enable 4.475 4.275 2.500 2.800 0.055 -0.055 0.255 G
*1 Delay time
tVdetl | tVrell | tVdet2 | tVrel2 | tVdet3 | tVrel3 | tVdet4 | tVrel4 | tshort
s ms ms ms ms ms ms ms us
A 1.024 16.00 20.00 1.00 12.00 1.00 8.00 1.00 300
B 1.024 16.00 32.00 1.00 16.00 1.00 4.00 1.00 280
C 1.024 16.00 64.00 1.00 16.00 1.00 8.00 1.00 280
D 1.024 16.00 64.00 1.00 8.00 1.00 4.00 1.00 280
E 1.024 16.00 32.00 1.00 8.00 1.00 8.00 1.00 280
B 1.024 16.00 64.00 1.00 16.00 1.00 16.00 1.00 280
G 1.024 16.00 64.00 1.00 8.00 1.00 8.00 1.00 280
H 1.024 16.00 64.00 1.00 32.00 1.00 16.00 1.00 280
| 1.024 16.00 32.00 1.00 16.00 1.00 16.00 1.00 280
J 1.024 16.00 32.00 1.00 16.00 1.00 16.00 1.00 530
K 1.024 16.00 128.00 1.00 8.00 1.00 8.00 1.00 280
L 1.024 16.00 20.00 1.00 12.00 1.00 8.00 1.00 280
M 1.024 16.00 20.00 1.00 12.00 1.00 8.00 1.00 250
N 1.024 16.00 32.00 1.00 12.00 1.00 12.00 1.00 280
o 1.024 16.00 20.00 1.00 10.00 1.00 8.00 1.00 300

*Please inquire to us, if you need another spec.
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n SECONDARY BATTERY ICS
MM3746 Series

N channel high side FET drive by charge pump

Outline

MMB3746 series are protection ICs with charger pump and drive
high side N channel FET for Lithium-ion and Lithium-polymer
secondary battery. This IC is most suitable for the intelligent
battery pack with which | communicate data between the battery

Features

(1) Range and accuracy of detection/release voltage
@ Overcharge detection voltage...........cccecueeruenne
@ Overdischarge detection voltage........c.cccceeueeee.
@ Discharging overcurrent detection voltage
@ Charging overcurrent detection voltage ............
@ Short detection voltage..........cccoeceiiiiiiiiiiiinene

@ 0V battery charge inhibition battery voltage....... VSt e

@ Temperature detection
*1 Accuracy of overcurrent detection voltage (Ta=25°C)

6

== Vdet3, Vdet4
5

4

Accuracy [mV]
w

0 10 20 30 40 50 60 70 80 90 100
Overcurrent detection voltage [mV]

pack and the system.

And MMS3746 series has a temperature detection by using a
NTC Thermistor, protects the battery pack and system from over
temperature.

(Unless otherwise specified, Ta=25°C) "

Accuracy+15mV
Accuracy+40mV
Accuracy+3.0mV *1
Accuracy+3.0mV *1
Accuracy+5.0mV
................ +1.3V fixed ....cccecceveeevveceriennee. Accuracy+150mvV
Accuracy+5.0°C

(2) Temperature detection function...........cccceeeevenenne Selectable “Enable” or “Disable”

(3) OV battery charge function ..........cccocveeviienienncnns Selection from “Permission” or “Inhibition”

(4) Current consumption (Not include NTC bias current)

@ Normal MOdE .....coeeeieeiieieeee e Typ. 6.0pA, Max.

10.0pA

@ Stand-by MOde .......cevriiiiieieeeee e Max. 0.1pA (Overdischarge latch function Enable)
Max. 1.2pA (Overdischarge latch function Disable)

nassgment N ||

H WLCSP-10A
(Top view) Pin no. Symbol Function
Al VSS Negative power supply voltage input terminal
A2 VDD Positive power supply voltage input terminal
A3 COUT | Charge FET control terminal
cour [@ :: DZST ] v B1 TH(TEST) | Temperature level detect terminal (Test terminal)
Voo |2 02| vour B3 CS Current level detect terminal
ves | & : z; oi e c1 CN Flying capacitor connecting terminal
e C3 DOUT | Discharge FET control terminal
D1 CP Flying capacitor connecting terminal
D2 VOUT | Charge pump output terminal
D3 V+ Charger positive voltage input terminal
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MM3746 Series
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S ) S a ° =
=d (]
(e} —_ =3
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Vdet1 | Vdet2 | Vdet3 | Vdet4 | Vshort |RdetTH
v v mV mV mV ===
MM3746BB1LBE WLCSP-10A | 4.270 | 2.300 | 13.0 | -10.0 40.0 - Disable | Enable | Enable [Disable|Inhibition|Disable
MM3746BC1LBE WLCSP-10A | 4.490 | 2.900 | 33.0 | -17.0 | 140.0 --- | Disable |Enable | Enable |Disable|Inhibition|Disable

“1 Delay time

tvdet1 tvdet2 tVdet3 tVdetd tshort1 tVitdet
ms ms ms ms Us ---
A 1020 128 16.0 8.0 250 ---
B 1020 16 16.0 8.0 250 --

Please inquire to us, if you request a rank other than the above.
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MM3746 Series

Typical applic:

couTt %_g DOUT
R1 L B

R2
VDD
¢ 1
TEST
|
| i
1l Over Vi
s charge —| FET Driver
“Over vouT
N discharge| 7«' q 1
! ' T
z -4 Co _L c2
71& ;,L Protector H E ;I; -T-
Logic
T 3 Discharge
[e3] 1 E N cuurent
T ] < > «I
Charge CP
N cuurent r
L ib—% - ‘—]
b3 Cf
L 3 SW
3 N Short control N
vss I IO > |

r
L

% CN

T [oscillator

| ™

=} =)

W
Rsns

@ The characteristics of the charge pump (ripple voltage, output current ability, etc.) are decided by the capacitor (C1, Cf, Co). Please
select ceramic capacitor with a small ESR(Equivalent Series Resistance). Please arrange Cf near the CN and CP terminal.

@® R1 and C1 help to stabilize a supply voltage fluctuation. 0.1uF or more is recommended for C1 to secure stable operation. The

value of Cf and Co affects the output current drivability and the output voltage ripple respectively. The recommend value of Cf and
Co is 0.047pF to drive CFET and DFET with no fail.

@ The detection voltage rises by the current consumption (IDD ) of IC when R1 is too large. 30092 or less is recommended for R1. The

variation of overcharge detection voltage ( AVdet1 ) is expressed in the following equation.
AVdet1 = R1 *IDD

@® R1 and R2 are useful for the current limiting resistance if a charger is connected reversely or a high-voltage charger that exceeds

the absolute maximum rating is connected. If total value of “R1+R2” is too small, it may exceed allowed power dissipation of IC.
Please have total value of “R1 and R2” should be more than 300ohm. If R2 is too large, CFET may not be able to turn off, therefore
please use 10kohm or less.

@ C2, C3 and C4 are useful to improve the system stability against the voltage ripple and exogenous noise. Please consider whether

or not capacitors should be placed, the area should be placed, and capacitance value in consideration of the system characteristic.
Especially C4 prevents false discharge overcurrent detection.

@ Current threshold of discharging overcurrent detection and short detection (Idoc, Icoc, Ishort) are expressed in the following
equations.
Idoc = Vdet3 / Rsns
Icoc = Vdet4 / Rsns
Ishort = Vshort / Rsns
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n SECONDARY BATTERY ICS
Thermal protection and control terminal for charge and MM3855 Series

discharge off mode protection IC

outiine - (|

MMB3855 series are protection ICs with thermal protection and system over temperature. In addition, it reduces the current
control teminal for charge and discharge off mode for Lithium-ion consumption of system by using charge and dischrge off mode ,
and Lithium-polymer rechargeable battery. when the system is shutdown.

By using external thermistor, this protects the battery pack and

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage..........cccceevieennneen. Vdet ......cc..e 41V to 5.0V.....ccc...... +20mV

5mVstep +20mV(Ta=-20 to +60°C)
@ Overdischarge detection voltage ..........ccceeuee. Vdet2............... 2.1V10 3.0V....cceeeeeen. +35m

50mV step +40mV(Ta=-20 to +60°C)
@ Discharging overcurrent detection voltagef ...... Vdet3-1........... 6mV to 100mV........... +2.5mV

1mV step +3.0mV (Ta=-20 to +60°C)*1
@ Discharging overcurrent detection voltage?2......Vdet3-2........... 15mV to 100mV......... +3.5mV

1mV step +4.0mV (Ta=-20 to +60°C)*1
@ Charging overcurrent detection voltage............. Vdet4 .............. -6mV to -100mV ........ +2.5mV

1mV step +3.0mV(Ta=-20 to +60°C)*1
@ Short detection voltage........ccccveeceeviieciiieenneen. tShort.............. 30mV to 200mV......... +5.0mV

10mV step +5.5mV (Ta=-20 to +60°C)*1
@ 0V battery charge inhibition battery voltage ......Vst ................. 0.9V oo +0.3V

*1 Accuracy of overcurrent detection voltage (Ta=25 °C)

11

10 | ! !
9 | e Vshort
8 | — Vdet3-2
= — Vdet3-1, Vdet4
E T
> 6 -
§ 5 //
S 4
< 3 //
i
2
1
0
0 10 20 30 40 50 60 70 80 90 100
Overcurrent detection voltage [mV]
(2) Temperature detection function..........ccceeceeeieens Selectable “Enable” or “Disable”
(3) OV battery charge function .........ccccevieerieeeiennns Selectable “Permission” or “Inhibition”

4) Control terminal for charge and discharge off mode

5) Current consUMPLioN........ceeriieeriieeeee e (Not include NTC bias current)
@ NOrmal MOde ......oeviiiiiieeie e Temperature detection function “Enable” 3.0pA typ.
5.0pA max. (Ta=-20 to +85°C)
Temperature detection function “Disable” 2.5pA typ.
4.5pA max. (Ta=-20 to +85°C)

@ Standby MOde .......cooeviiiiiieeeeee e Overdischarge latch function “Enable” ... 0.1yA max. (Ta=-20 to +60°C)
Overdischarge latch function “Disable”... 0.8pyA max. (Ta=-20 to +85°C)
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MM3855 Series
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Pin assignment - ||

l SSON-8F HESSON-8G

(Top view) Pin no. Symbol Function
1 CNT Control terminal for charge and discharge FET
2 VM Input terminal for charger negative voltage
CNT [1] 8| ™ 3 COUT | Control terminal for charge FET
w2 7} cs 4 DOUT Control terminal for discharge FET
couT |3} i8] vss s VDD | " | |
tt i ti t
bout |4 =l vop nput terminal for negative power supply voltage
6 VSS Input terminal for positive power supply voltage
7 CS Input terminal for overcurrent detection
8 TH Input terminal for temperature detection

eve N ||

_— _— _ -, -

e | £ |83 | 8% |83 | ¢ 38 |22|22 /88 53 2 |§%|°9
) @ 29 22 T D 5] o 3 0o |00 |86 | 0B o 2 3 |3
3 a o8 = 0l =y Q@ a3 53 S3 |33 |22 |24 ] = &
5 | 2 |58 | 56 |S5& | B g3 |23|g5|5&8(38| & |33 |z

Y Q Q, =1 - =t [ Q «Q =
Q =7 5 5 3 5 > o 2 = g 3 0 Q 5 < 2 3
o 8 | =8 | ~& o | £ ©3 (26|25 |88 | ¢| o 5|2
Model = = ° o ) o a ) o = ° ) 3 a |

2 < < 3 El @ > 2 | s>Q < 3 ) )

g g 2 2 g | 2 g e e | 5| g| d %

o) 7 3 5} 3 o @ o 5} 3 = 9

o bS] = = e =3 o @ = o c =3

=1 = =3 = = o = = 3 = =] o

o [5) o E o g [} = =} =)

5 =L 2 S a2 =l ) g
g g 3
Vdet1 | Vdet2 |Vdet3-1| Vdet3-2 | Vdet4 |Vshorti RdetTH
\" \' mV mV mV \"

MM3855AJ1 4.475 2.400 35.0 50.000 -35.0 100.0 90kQ Disable | Disable | Disable | Enable | Permission | Enable | (A)
MM3855AL1 4.475 2.500 20.5 29.500 -26.5 70.0 No function | Disable | Disable | Disable | Enable | Permission | Disable | (B)
MM3855AL2 4.475 2.500 225 No function | -21.0 100.0 | No function | Disable | Disable | Disable | Enable | Permission | Disable | (C)
MMB3855EN5 4.470 2.465 13.0 No function | -15.0 50.0 90k Enable | Enable | Disable | Enable | Permission | Enable | (D)
MMB3855EN7 4.450 2.600 36.0 No function | -21.0 90.0 48kQ Enable | Enable | Disable | Enable | Permission | Enable | (E)

Delay time *1

tVdet1 | tVdet2 | tVdet3-1 tVdet3-2 | tVdet4 |tShort1 | tCDGdet| tRdetTH
sec | msec | msec msec msec | psec msec msec
A 1.024 64 4096 16 16 280 48 512
B 1.024 64 4096 16 16 280 48 No function
Cc 1.024 20 16 No function 16 300 48 No function
D 1.024 128 8 No function 8 250 48 512
E 1.024 | 2048 2048 No function 8 280 48 64

*Please inquire to us, if you need another spec.
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Tor li—-1on bactcanry

n SECONDARY BATTERY ICS
1 cell lithium=ion/lithium—polymer battery protection IC MM3856 Series

oumme I ||

MM3856 series are Li-ion battery protection IC and detect charge current / discharge current with high precision by current sensing
resistor (Rsns). MM3856 have two step discharge overcurrent detection. And system is protected appropriately in the next 2 state, Normal
discharge mode and large current discharge mode.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage........cccccceevieenneen. 4.1V to 5.0V, 5mV steps .......cccccueeees +/-20mV(Ta=-20 to +60 degC)
@ Overdischarge detection voltage ...........cceeuu...... 2.1V to 3.0V, 50mV steps +/-35mV
@ Discharging overcurrent detection voltaget ...... 15mV to +100mV, 1mV steps............ x1
@ Discharging overcurrent detection voltage?2...... 30mV to +100mV, 1mV steps............. x1
@ Charging overcurrent detection voltage............. -15mV to -100mV, 1mV steps ........... x1
@ Short detection voltage........cccoveevriiiiiennienn. 50mV to 200mV, 50mV steps ............ *2
@ 0V battery charge inhibition battery voltage ...... 1.3t0 1.8V, 0.1V steps......cccvveeeecnnen. +/-0.1V
0.9V fiXEd...eeeieeeeieeeeeee e +/-0.3V

%1 Accuracy of overcurrent detection voltage

13 | ' thlat3-1rand \‘/detl‘l %2 Accuracy of Short detection voltage1
g - +/-20mV (Discharging overcurrent detection voltage 2 disable.)
'; 8 - —\/det3-2 +/-25mV (Discharging overcurrent detection voltage 2 enable.)
£
E 7
6 >,
© -
2 4 /,‘
3 >
2
20 30 40 50 60 70 80 90 100
Overcurrent deteciton voltage [mV]
(2) OV battery charge function ..........cccoecueeeiiiiieennnns Selectable "Permission" or "inhibition"
(8) Current consumption at Ta=25 degC
@ NOrmal MOde ......ooovuiiiiiccieeer e 2.5uA typ.4.0uA max.
@ Standby MOde .......cooevieiiiieeeeeeee e 0.1uA max. (Overdischarge latch function enable.)

0.6uA max. (Overdischarge latch function disable.)
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MM3856 Series
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pin assignment - |1

l SON-6C
(Top view) Pin no. Symbol Function
1 V- Input terminal for charger negative voltage
1 O . e 2 COUT | Control terminal for charge FET
5 |: :l S 3 DOUT Control terminal for discharge FET
4 VSS Input terminal for negative power supply voltage
3 E :I 4 5 VDD Input terminal for positive power supply voltage
6 CS Input terminal for overcurrent detection
ll SSON-6J/6M
(Top view) Pin no. Symbol Function
1 VSS Input terminal for negative power supply voltage
1 . ''''''''''' 6 2 VDD Input terminal for positive power supply voltage
______ ) 3 Cs Input terminal for overcurrent detection
2 | e > 4 V- Input terminal for charger negative voltage
3 [ 4 5 COUT | Control terminal for charge FET
----------- 6 DOUT | Control terminal for discharge FET

neve N ||

Protection mode
latch function Hys-Cancel

o < < < < [} [} Q (%]
Sl-? < o o o o o o 9 o 9 <} 9 o 9 o) g @ g @ C:r) =5 8
Q o b4 b3 ol P4 b3 5 | 52| g |82 | @20 |@o |2 R ] 5]
ol = 1) ) 4 3 ) S3| 83|83 |&83| =9 |aa =

o ] < 9 Q Qg9 e a2 Qo 43 23 | 2€

Q 2 3 3 =3 3 d ® T |0 T |05 | 0O g = = o 3 Q =
o Q = = 2 =p = 2 2 o o | S a S@Q | 5 a o 3
o [ o (] o o Q Q 3 = 5 54 @ )

MODEL @ 5 o) @ 5 @ ) ) o < @ < @ < Q o
= = o o o s = 3
[ [ ) o o Q 3 Q Q| = o 0o | =2 o -
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[0} [} ) o g o 3 Q o Q o Q &

® 3 ® 3 o = <
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= o =

g . S 8 3| &5 *| &

2 g 2 2 ot

Vdet1 | Vrell | Vdet2 | Vrel2 |Vdet3-1Vdet3-2| Vdet4 Vshort1

Vv Vv \'] \ mV mV mV mV
MM3856AF1RRE SSON-6JorM 1.6 Disable | Disable | Disable | Enable | Enable | 4.475 4.275 2.800 3.000 17.0 30.0 -17.0 55.0 J
MMB3856AJ2YLE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | 4.525 4.350 2.100 2.300 20.5 29.5 -33.5 70.0 A
MM3856AM1YLE SON-6C 0.9 Disable | Disable | Disable | Enable | Enable | 4.475 4.275 2.500 2.900 21.0 - -21.0 80.0 D
MM3856AM2YLE SON-6C 0.9 Disable | Disable | Disable | Enable | Enable | 4.520 4.320 2.100 2.300 21.0 - -24.0 100.0 E
MM3856AM4YLE SON-6C 0.9 Disable | Disable | Disable | Enable | Enable | 4.220 4.165 2.500 2.900 225 - -22.5 45.0 E
MM3856AN2YLE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | 4.520 4.320 2.300 2.700 36.0 - -30.0 100.0 [}
MM3856AN3RLE SSON-6JorM | Permission | Disable | Disable | Disable | Enable | Enable | 4.475 4.275 2.500 2.900 21.0 - -27.0 80.0 D
MM3856AN3YLE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | 4.475 4.275 2.500 2.900 21.0 - -27.0 80.0 D
MM3856AN4RLE SSON-6JorM | Permission | Disable | Disable | Disable | Enable | Enable | 4.520 4.320 2.100 2.300 21.0 - -33.0 100.0 E
MM3856AN4YLE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | 4.520 4.320 2.100 2.300 21.0 - -33.0 100.0 E
MMB3856AN5YLE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | 4.475 4.275 2.500 2.900 21.0 - -21.0 80.0 D
MM3856AN6YLE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | 4.520 4.320 2.100 2.300 21.0 - -24.0 100.0 E
MM3856AN7YRE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | 4.475 4.275 2.600 3.000 21.0 - -21.0 50.0 G
MMB3856AN8YRE SON-6C Permission | Disable | Disable | Disable | Enable | Enable [ 4.520 | 4.320 | 2.300 2.700 21.0 - -21.0 70.0 H
MMB3856AN9YLE SON-6C Permission | Disable | Disable | Disable | Enable | Enable | 4.520 4.320 2.300 2.700 225 - -27.0 110.0 |
MM3856KF5RRE SSON-6JorM 1.2 Enable | Enable | Disable = = 4.500 4.500 2.400 2.400 36.0 = -28.0 90.0 F

*Please inquire to us, if you need another spec.

55



G
MM3856 Series

*1 Delay time

tVdett tVrell tVdet2 tVrel2 tVdet3-1 tVrel3-1 | tVdet3-2 | tVrel3-2 tvVdet4 tVreld tshort

s ms ms ms ms ms ms ms ms ms us
A 1.024 1.00 64.00 1.00 4096.00 8.00 16.00 8.00 16.00 4.00 280
B 1.024 1.00 64.00 1.00 16.00 8.00 - - 16.00 1.00 280
(o] 1.024 1.00 64.00 1.00 32.00 8.00 - - 16.00 1.00 400
D 1.024 1.00 64.00 1.00 224.00 8.00 - - 16.00 1.00 250
E 1.024 1.00 64.00 1.00 448.00 8.00 - - 16.00 1.00 250
7 1.024 1.00 2048.00 1.00 2048.00 4.00 - - 16.00 1.00 280
G 1.024 1.00 64.00 1.00 16.00 8.00 - - 8.00 1.00 280
H 1.024 1.00 64.00 1.00 32.00 8.00 - - 16.00 1.00 530
| 1.024 1.00 40.00 1.00 64.00 8.00 - - 16.00 1.00 280
J 1.024 16.00 256.00 1.00 128.00 1.00 16.00 1.00 64.00 1.00 300

e
VDD
QV cell
!
Over Oscillator
charge

; |
P Counter C2-1}
L _ ischarge )
Cell 2 | T AR Logi -
E— ES Over _
N discharge 1
c | " s
B : LN e
3 x current2
e
+ Charge
S over
current
VSS iy
ﬁ ] %
i + Short!
iy >
&
{]
CS
Rsns
O M
B- 77 N
I
C4
Symbol Part Min. Typ. Max. Unit Purpose
R1 Resistor - 100 1k Q For voltage fluctuation and ESD
R2 Resistor - 1k 10k Q For current limit of charger reverse connection
Rsns Resistor - - - - Charge and discharge curent sensing
c1 Capacitor 0.01u 0.1u 1.0u F For voltage fluctuation
c2 Capacitor - 0.1u - F For exogenous noise
C3 Capacitor - 0.1u - F For exogenous noise
C4 Capacitor - 0.1u - F For exogenous noise
DFET i
CFET Nch MOS FET - - - - Charge and discharge control

*The above application circuit and constant value do not guarantee proper operation.
*Please evaluate thoroughly by actual application to set up constants.
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n SECONDARY BATTERY ICS
MM3860 Series

1 cell lithium=ion/lithium—polymer battery protection IC

Outline

MM3860 series are Li-ion battery protection IC and detect charge current / discharge current with high precision by current sensing
resistor (Rsns). MM3860 have two step discharge overcurrent detection. And system is protected appropriately in the next 2 state, Normal
discharge mode and large current discharge mode.

Features

(Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage........cccccceevieenneen. 4.1V to 5.0V, 5mV steps .......cccccueeees +/-20mV(Ta=-20 to +60 degC)
@ Overdischarge detection voltage ...........cceeuu...... 2.1V to 3.0V, 50mV steps ........cceeeene +/-35mV

@ Discharging overcurrent detection voltage 1.....6mV to +50mV, 1mV steps................ +/-1mV

@ Discharging overcurrent detection voltage 2.....10mV to +100mV, 1mV steps............. +/-2mV

@ Charging overcurrent detection voltage............. -6mV to -50mV, 1mV steps ............... +/-1mV

@ Short detection voltage........cccoveevriiiiiennienn. 30mV to 200mV, 10mV steps ............ +/-5mV

@ 0V battery charge inhibition battery voltage ......0.9V fixed........ +/-0.3V
(2) OV battery charge function .........cccccceevieeiieeeieenns Selectable "Permission” or "inhibition"

(8) Current consumption at Ta=25 degC
@ Normal MOdE .....cocueiiieiieieee e 2.5UA typ.4.0uA max.
@ Standby MOde .....oooueiiiiieieee e 0.1uA max. (Overdischarge latch function enable.)

0.6uA max. (Overdischarge latch function disable.)

nassgment N ||

l SON-6F

(Top view) Pin no. Symbol Function
1 VM Input terminal for charger negative voltage
1 C . ) 6 2 CouT Control terminal for charge FET
3 DOUT Control terminal for discharge FET
2 C j > 4 VSS Input terminal for negative power supply voltage
3 C :) 4 5 VDD Input terminal for positive power supply voltage
6 CS Input terminal for overcurrent detection
l SSON-6J/6M
(Top view) Pin no. Symbol Function
1 VSS Input terminal for negative power supply voltage
1 "." o] 6 2 VDD Input terminal for positive power supply voltage
_______ ' — 3 CS Input terminal for overcurrent detection
ol - """ > 4 VM Input terminal for charger negative voltage
3| " . 4 5 COUT | Control terminal for charge FET
6 DOUT Control terminal for discharge FET
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MM3860 Series
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P latoh fancin | Hys-Cancel
2 2 ool oo |8g|2g|sg|ss 87|87 82 ¢ 8
8 g @ |2 |8 | & | & |gslgs|ed|ed |z |25 29| 2 |3
8 § | $ /¢ |8 | 3 & |°8 °85 °8|/°8|/sa|8g|S53| & |5
MODEL ¢ s | 2|8 | & |2 S| $| 8| |58 |22 |s¢2| & |°
@ 2 o @ 2 Q 3 a a | g o S5 123 ol =
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g 2 8§ g| g2 |Rg |3 &
- =1 L ~ -
Vdet1 | Vrell | Vdet2 | Vrel2 |Vdet3-1Vdet3-2| Vdet4 Vshort1
\'/ Vv \'; Vv mV mV mV mV
MM3860AL1ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.475 4.275 2.500 2.900 7.0 20.0 -7.0 70.0 A
MM3860AL2ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.530 4.330 2.100 2.300 14.0 20.0 -20.0 55.0 B
MM3860AL3ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.530 4.330 2.100 2.300 10.5 15.0 -15.0 40.0 B
MM3860AL4ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.550 4.350 2.100 2.300 7.0 10.0 -10.0 27.0 B
MM3860AL5ZRE SON-6F 0.9 Disable | Disable | Disable | Enable | Enable | 4.475 4.275 2.500 2.900 15.0 - -15.0 32.0 C
MM3860AL6ZRE SON-6F 0.9 Disable | Disable | Disable | Enable | Enable | 4.520 4.320 2.300 2.500 15.0 - -15.0 36.0 D
MM3860AL7ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.500 4.300 2.100 2.300 7.0 10.0 -13.0 27.0 B
MM3860ALDZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.530 4.330 2.350 2.550 21.0 33.0 -24.0 80.0 |
MM3860ALEZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.550 4.350 2.100 2.300 21.0 33.0 -30.0 80.0 |
MM3860ALFZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.530 4.330 2.350 2.550 7.0 12.0 -12.0 28.0 |
MMB3860ALGZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.550 4.350 2.100 2.300 7.0 12.0 -14.0 28.0 |
MMB3860AN1ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.445 4.245 2.500 2.900 21.0 - -16.0 60.0 G
MM3860AN2ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.480 4.380 2.300 2.700 23.0 - -18.0 60.0 H
MMB3860AN3ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.445 4.245 2.500 2.900 21.0 - -22.0 60.0 G
MM3860AN4ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.480 4.380 2.300 2.700 23.0 - -24.0 60.0 H
MM3860AN5ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.445 4.245 2.500 2.900 11.0 - -12.5 30.0 G
MM3860AN6ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.480 4.380 2.300 2.700 13.0 - -14.0 30.0 H
MM3860AN7ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.480 4.380 2.300 2.700 7.0 - 7.5 18.0 H
MM3860ANSZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.450 4.250 2.500 2.900 14.5 22.0 -16.0 60.0 J
MM3860AN9ZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.485 4.385 2.300 2.700 145 24.0 -18.0 60.0 K
MM3860ANAZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.450 4.250 2.500 2.900 7.5 12.0 -12.5 30.0 J
MM3860ANBZRE SON-6F Permission | Disable | Disable | Disable | Enable | Enable | 4.485 4.385 2.300 2.700 7.5 14.0 -14.0 30.0 K
MM3860CF1ZRE SON-6F 0.9 Disable | Enable | Disable | Enable | Disable | 4.390 4.190 2.400 2.400 6.0 - -6.0 30.0 E
MM3860EF2RRE SSON-6JorM 0.9 Enable | Enable | Disable - - 4.525 4.525 2.300 2.300 6.5 11.0 -7.5 20.0 H
MM3860EF3RRE SSON-6JorM 0.9 Enable | Enable | Disable - - 4.535 4.535 2.300 2.300 6.5 12.0 -7.5 20.0 F
*1 Delay time
tVdeti tVrell tVdet2 tVrel2 tVdet3-1 tVdet3-2 tVrel3 tVdet4 tVreld tshort
s ms ms ms ms ms ms ms ms us
A 1.024 1.00 64.00 1.00 4096.00 16.00 8.00 16.00 4.00 280
B 1.024 1.00 64.00 1.00 3584.00 16.00 8.00 16.00 1.00 280
C 1.024 1.00 32.00 1.00 64.00 - 8.00 16.00 4.00 250
D 1.024 1.00 64.00 1.00 128.00 - 8.00 64.00 4.00 250
E 1.024 16.00 20.00 1.00 12.00 - 2.00 16.00 1.00 250
F 1.024 16.00 32.00 1.00 3584.00 32.00 8.00 32.00 1.00 250
G 1.024 16.00 128.00 4.00 16.00 - 4.00 8.00 4.00 280
H 1.024 16.00 128.00 1.00 32.00 - 4.00 32.00 4.00 530
I 1.024 1.00 64.00 1.00 3584.00 16.00 8.00 16.00 4.00 280
J 1.024 16.00 128.00 4.00 3584.00 16.00 4.00 8.00 4.00 280
K 1.024 16.00 128.00 1.00 3584.00 32.00 4.00 32.00 4.00 530

*Please inquire to us, if you need another spec.
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MM3860 Series

Typical application cireuit e —
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T Q=
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Symbol Part Min. Typ. Max. Unit Purpose
R1 Resistor - 100 1k Q For voltage fluctuation and ESD
R2 Resistor - 1k 10k Q For current limit of charger reverse connection
Rsns Resistor - - - - Charge and discharge curent sensing
(03] Capacitor 0.01u 0.1u 1.0u F For voltage fluctuation
Cc2 Capacitor - 0.1u - F For exogenous noise
C3 Capacitor - 0.1u - F For exogenous noise
C4 Capacitor - 0.1u - F For exogenous noise
DFET f
CFET Nch MOS FET - - - - Charge and discharge control

*The above application circuit and constant value do not guarantee proper operation.
*Please evaluate thoroughly by actual application to set up constants.
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n SECONDARY BATTERY ICS
MC3002 Series

1 cell lithium-ion/lithium-polymer battery protection IC

MC3002 series are protection IC with integrated MOS-FET for
protection of the rechargeable Lithium—ion or Lithium-polymer
battery.The overcharge, overdischarge and discharging and

Outline

charging overcurrent protection of the rechargeable one-cell
Lithium-ion or Lithium—-polymer battery can be detected.

Features

(Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage...........ccccevveenuneen. 4.15V to 4.50V, 5mV steps .........c...... Accuracy+22mV
Accuracy+27mV
(Topr=—5°C to +60°C)
@ Overcharge release voltage ..........cccocceeviieennneen. 4.00V 10 4.35V "1 Accuracy+=50mV
@ Overdischarge detection voltage ..........ccceeuee. 2.00V to 3.00V *2 Accuracy+100mV
@ Overdischarge release voltage 2.00V to 3.00V *2 Accuracy+100mV
@ Discharge overcurrent detection voltage........... 30mV to 100mV, TmV steps.............. Accuracy+6mV
@ Charging overcurrent detect voltage ................. —-100mV to -30mV, 1mV steps............ Accuracy+9mV
@ Short detection voltage.........cccovveeeveenciieeeenneen. Selection from 0.36, 0.56, 0.90V ........ Accuracy+100mV
@ Over voltage charger detection voltage............. VDD-8.0V fixed .....coeeriurvriririeninenns Accuracy+2.0V
@ Over voltage charger release voltage ................ VDD-7.3V fiXed....cooeereereee e Accuracy+1.5V

(2) Range of detection delay time
@ Overcharge detection delay time..........cccceueee. Selection from 1.0s, 4.5s, 6.25s
@ Overdischarge detection delay time Selection from 100ms, 256ms
@ Discharging overcurrent detection delay time ...Selection from 8ms, 12ms, 16ms, 20ms, 34ms

@ Charging overcurrent detection delay time........ Selection from 8.5ms, 25ms, 32.5ms
@ Short detection delay time.........cccccvveeceveeeenneen. Selection from 0.50ms, 0.75ms
(3) OV battery charge function .........cccccceeiceenieeeieenns Selection from “Permission” or “Prohibition”
(4) The overcharge detection delay timer reset time function (function for the pulse charge) is provided. fixed
(5) Low current consumption
@ Normal MOdEe .....coueieeeiieiieee e Typ. 3.0pA, Max. 5.2uA
@ Stand-by MOde .....ceviiiieie e Max. 0.1pA
(For “Charger connection release” the overdischarge release condition.)
Max. 0.5pA

(For “Voltage release” the overdischarge release condition.)

(6) MOS-FET

@ Source to Source on state resistance................

(7) Absolute maximum ratings

Typ. 10.6mQ (@VCC=3.7V)

@ VDD PiN it —0.3V to +8V

@ V= PN VCC-12V to VCC+0.3V
@ Drain-source voltage.........ccccecveereieiieeniieenieen. Max. 12V

@ Drain CUrreNnt .......ooeeeeeiieiieeeeee e Max. 12V

@ Total Power Dissipation ... Max. 1.0W

@ Storage temperature..........ccceeeeiiiieeiieieees —-40°C to +125°C

@ Operation temperature...........cccoeeveeieeiieeiensienns -40°C to +85°C

*1 Hysteresis voltagebetween Overcharge detection and release voltage is selectable from 0.10V/0.15V/0.20V/0.25V.
*2 Please inquire to us about details of the setting of Overdischarge detection and release voltage.
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Pin assignment - ||

B PLP-4D
(Top view) © v Pinno. | Symbol Function
i S1 is a source pin of Discharge MOS-FET and a negative power supply, which is connected

1 S1 : )
to the negative terminal of the battery.

2 VDD VCC is a positive power supply pin, which is connected to the positive terminal of the battery
through Rvce (330 to 470 ohm).

3 V- V- is an input pin that detects overcurrent.
This pin is connected to the source terminal of Charge MOS-FET through Ridt (2.7 KQ).

4 S0 S2 is a source pin of Charge MOS-FET, which is connected to a negative power supply
terminal of chargers.

_ D D is a common pin of two drains of Charge MOS-FET and Discharge MOS-FET. D must be
open electrically.

LTI i

Optional . . . Optional
" Detection / Release voltage Detection delay time 8
function 9 Y function
= Qg o © © o 29 | 8Q (2} (o) (o) o o (2] o (9}
< o F < < < < g @ g =7 =3 < < @ = = > =
o T 3 o) o) (0] 0] o o o o (o) o o [
@ o = = = @ | @k 3 = = o = = 9 =
8 2 3 &l &l Q. o Op | 0L & o o 5 Q -~ = Q
@ [ I3 I3 = o =
g ilg5| 2 |2 | 8§ |8 ba|bd| & |8 |8 |g|3|&| & o
20 Q Q = > @3 | ;o 5] = Q Q -~ Q
3 2| o ® = ) @ 2 9 Q = = [} g e <
> |Sa = 3 = s s = ) o & S
= S8 = @ = @ Q @ o = a @ g 2 o 3
= - o Q = o =
S |65 &8 |8 |8 || 38| S|s|& |2 |§|¢ |85 |3:]|?2
-~ | OB = 3 b & e @ < o e = = a > =
S| 2| s | < | &8 3| 2| & |2 || |3 |2 |z |2
o Q < e o o = Q ) o o = =) D = -
=n 1) <3 = ) = =4 3 —
5] = o o 3 < o > =3 o = = ®
= 8 E‘ e s <) % @ Q o = o =4 = b
S & 4 =X = = o o = - [} 5 =
Product name Package o ) 5 S o 5 5 = a b = [S) (2]
= g | S 2l 2 < | e | 2|2 S | %
< o = =3
3 5 s = g 3 o o) &
= < = 3 = S 1l S
8 o 8 ] = o a [ <
[ i ) =) = @ o =
o Q ] a o =
u @ @ <
] 5] =
: T3
) 5 W
@

Vdet1 | Vrell | Vdet2 | Vrel2 | Vdet3 | Vdet4 | Vshort | tVdet1 |tVdet2 |tVdet3 | tVdet4 | tshort |Idischg |Icharge

*1 *2
\' \' \' \' \' \' \' s ms ms ms us A A

MC3002CL1GAM PLP-4D O (O | 4.425 | 4.225 | 2,500 | 2.900 | 0.073 |-0.073| 0.360 | 1.0 | 100.0 | 12.0 | 85 500 6.75 6.75
MC3002CL2GAM PLP-4D O O [ 4.275 | 4.275 | 2.300 | 2.900 | 0.084 |-0.084| 0.360 | 1.0 | 100.0 | 20.0 | 32.5 | 500 7.80 7.80

*1 0V battery charge function O Permission x Prohibition
*2 Optional functions O Provided. x Not provided.
PLP-4D ... 5,000pcs/Reel

Please inquire to us, if you request a rank other than the above.
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Typical application cireuit e —

é Rvce
330Q

|

|

|

|

1

VDD I l

\/ }

Overcharge timer I

|

OSC| Overdischarge timer Drive circuit }

Overcurrent timer :

1 C3
N 0.1uF __
p— Overcharge Drive circuit -

1 e detection N r T I

T O0.1pF 1

i C,°nt,rt°| Charger voltage [« |

Overdllscharge N Circur detection !

s ldetection N |

Reference I

Bias circuit i i V- |

‘ °|Discharge current A I

7 Charge current ) !

detection |

l

|

31 Discharge Charge |

(GND) A MOS-FET MOS-FET |

@ The resistors that are inserted into each pin are to protect the IC. They help to remove ESD and latch-up damages.
@ The capacitors help to reduce the effects of transient variations in voltage and electromagnetic waves, and to improve ESD
tolerance of the IC.

Please use either C2 or C3, or both of them by request of your application.

@ These values in the above figure are for example. Please choose appropriate values.
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n SECONDARY BATTERY ICS
1 cell lithium-ion/lithium-polymer battery MC3011 Series

protection IC

MC3011 series are protection IC with integrated MOS-FET for charging overcurrent protection of the rechargeable one-cell
protection of the rechargeable lithium-ion or lithium-polymer lithium—ion or lithium—polymer battery can be detected.
battery. The overcharge, overdischarge and discharging and

Outline

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage...........cccecueeruenne Accuracy+22mV
Accuracy+27mV (Topr=-5°C to +60°C)

@ Overcharge release voltage .........ccccevveeeeereenne Accuracy+50mV

@ Overdischarge detection voltage Accuracy+100mV

@ Overdischarge release voltage..........ccccocuevruenne Accuracy+=100mV

@ Discharging overcurrent detection voltage......... Selection from 30mV to 130mV, 1mV....... Accuracy+=6mV

@ Charging overcurrent detection voltage *.......... Selection from -130mV to -30mV, 1mV .... Accuracy+9mV

@ Short detection voltage........ccceecveveeecieeececeenn, Selection from 0.36V, 0.56V, 0.90V.......... Accuracy=100mV

*1 Hysteresis voltagebetween Overcharge detection and release voltage is selectable from 0.10V/0.15V/0.20V/0.25V.
*2 Please inquire to us about details of the setting of Overdischarge detection and release voltage.

(2) Range of detection delay time
@ Overcharge detection delay time........c..cccceeeee. Selection from 1.0s, 4.5s, 6.25s
@ Overdischarge detection delay time Selection from 100ms, 256ms
@ Discharging overcurrent detection delay time ... Selection from 8ms, 12ms, 16ms, 20ms, 34ms

@ Charging overcurrent detection delay time........ Selection from 8.5ms, 25ms, 32.5ms
@ Short detection delay time.........ccccvveecieeeeecneenn. Selection from 0.50ms, 0.75ms
(8) OV battery charge function ..........ccccceeiieiiiinennenne Selection from “Permission” or “Prohibition”

(4) The overcharge detection delay timer reset time function (function for the pulse charge) is provided. fixed

(5) Low current consumption

@ NOrmal MOE ......ooceeiiieeeeee e Typ. 3.0pA, Max. 5.2pA

@ Stand-by MOdE ......cciveeiiiieeee e Max. 0.1pA
(For “Charger connection release” the overdischarge release condition.)
Max. 0.5pA

(For “Voltage release” the overdischarge release condition.)

(6) MOS-FET
@ Source to Source on state resistance................ Typ. 13.4mQ (@VDD=3.7V)

(7) Absolute maximum ratings

@ VCC PNttt -0.3Vto +12V

@ V- PN e VDD-24V to VDD+0.3V
@ Drain-source voltage..........ccoceeeieeeinensieeenieenne Max. 24V

@ Drain CUIMENt .....oeeeiieeeeee e Max. 9A

@ Total Power Dissipation .........ccceceeeiieinienineenne Max. 1.0W

@ Storage temperature..........cccceeceeeiieecieniienieneens —-40°C to +125°C

@ Operation temperature -40°C to +85°C
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Pin assignment - ||

B PLP-4D
(Top view) Pinno. | Symbol Function

1 s S1 is a source pin of Discharge MOS-FET and a negative power supply, which is
connected to the negative terminal of the battery.

2 VDD VCC is a positive power supply pin, which is connected to the positive terminal of
the battery through Rvce (330 to 470 ohm).
V= is an input pin that detects overcurrent.

3 V- This pin is connected to the source terminal of Charge MOS-FET through Ridt (2.7
kohm).

4 S0 S2 is a source pin of Charge MOS-FET, which is connected to a negative power
supply terminal of chargers.

_ D D is a common pin of two drains of Charge MOS-FET and Discharge MOS-FET. D
must be open electrically.

veve e ||

Optional . . . Optional
. Detection / Release voltage Detection delay time .
function 9 y function
2igglego|ele| 9|22 |2|c|2|2|le|2|¢
o 99| o o @ @ 3 ) ° s s @ 3 o @ 2
@ = = = = = = =1 = = o = = o =
o 8_2 o o =] Q 2 Q & o o = Q ~ =3 Q
s8¢ 8 |z | &8 | g | ¢ |&|&|F|g|& |5 |2|%5|°¢°
2 |25| @ g = = E ° 53 = ol Q @ & Qa o
3 2| o ® [ D @ 2 Q Qa = = o o b s
5328/ 2|3 |9 |¢g | e |8 |5 |°|&8|a 5 |¢g]|c¢ 3
2 o > [ < 5] 5 3 Q ° [} =
5082 8 | § |8 |2 |38 |5 |s|3|2|3 |2 |3|3§]:2
(8 5 | ° T | o < 2 = | 2 e | 3 £ o 3 5
5 2| 8 s 9 2 3 = | 8 I - 2 3 o o 3
@ Q| < e o ) = Q ® 5] S S = o = =
o o o o =1 < - (0] = pIa 3 =3 < 3 —
] @ = «Q o Il o o - = Q
= < o @ o o =) =3
2 & w S = o o) @ S - @ 3 = s
Product name Package = = [ T =4 © - s ® o
g ® o Q Q ] o o o o < o
2 e ® 5 2 S o 2 2 o i
S = S = g o < 9} w
= < == 3 - = 1l 13
S o 2 o = ° o (2] <
= «Q 3 h =
[0} o [0} 3 2 o
o Q ® o 5 =
g @ @ <
: g3
3 =t ¢3D
3
o

Vdet1 | Vrell | Vdet2 | Vrel2 |Vdet3-1| Vdet4 |Vshort |tVdet1 |tVdet2 | tVdet3 |tVdet4 | tshort | Idischg | Icharge
\' \' \' \' \' \' \' s ms ms ms us A A
4.425 | 4.225 | 2.500 | 2.900 | 0.064 |-0.073| 0.36 1.0 100 | 12.0 | 8.50 | 500 4.50 5.40

*1 2

O
O

MC3011CL1GAM PLP-4D

PLP-4D ... 5,000pcs/Reel
*1 0V battery charge function O Permission x Prohibition

*2 Optional functions O Provide x Not provided

Please inquire to us, if you request a rank other than the above.
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MC3011 Series

Typical application cireuit e —

B+ o
R1
VDD
o———{ ’
= Oscillator
Overcharge
h l Counter
Cell Logic
PR = _ S
T x
L= iy
+ Chargeover current
: i .
4 Overdischarge
[l P
VSS # Dischargeover current
%
*
C2

@® R1 and C1 stabilize a supply voltage ripple. However, the detection voltage rises by the current of penetration in IC of the voltage
detection when R1 is enlarged, and the value of R1 is adjusted to 1KQ or less. Moreover, adjust the value of C1 to 0.01pF or more
to do the stability operation, please.

@® R1 and R2 resistors are current limit resistance if a charger is connected reversibly or a high-voltage charger that exceeds the
absolute maximum rating is connected. R1 and R2 may cause a power consumption will be over rating of power dissipation,
therefore the “R1+R2” should be more than 1KQ. Moreover, if R2 is too enlarged, the charger connection release cannot be
occasionally done after the overdischarge is detected, so adjust the value of R2 to 10KQ or less, please.

@® C2 and C3 capacitors have effect that the system stability about voltage ripple or imported noise. After check characteristics,
decide that these capacitors should be inserted or not, where should be inserted, and capacitance value, please.
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n SECONDARY BATTERY ICS
1 cell lithium-ion/lithium-polymer battery MD1421ExxCPAL Series

protection IC

outiine e, (|
MD1421ExxCPAL series are protection IC with integrated MOS- and charging overcurrent protection of the rechargeable one-cell
FET for protection of the rechargeable lithium-ion or lithium- lithium-ion or lithium-polymer battery can be detected.

polymer battery. The overcharge, overdischarge and discharging

Features (Unless otherwise specified, Ta=25°C) |||

(1) Range and accuracy of detection/release voltage
@ Overcharge detection voltage...........cccevieennneen. 4.10V to 4.45V, 5mV steps ................ Accuracy+20mV
Accuracy+25mV (Topr=-5°C to +60°C)
Accuracy+50mV
Accuracy+=100mV
Accuracy+100mV
Accuracy+5mV
Accuracy+15mV

Accuracy+100mV
@ Over voltage charger detection voltage............. VDD-8.0V fiXed ....cceeereeriiieeiieerienne Accuracy+2.0V
@ Over voltage charger release voltage ................ VDD-7.3V fixed......cooeecuriiiiiiiienne Accuracy+1.5V

(2) Range of detection delay time
@ Overcharge detection delay time...........ccec........ Selection from 1.0s, 4.5s, 6.25s
@ Overdischarge detection delay time Selection from 100ms, 256ms
@ Discharging overcurrent detection delay time ...Selection from 8ms, 12ms, 16ms, 20ms, 34ms

@ Charging overcurrent detection delay time........ Selection from 8.5ms, 25ms, 32.5ms
@ Short detection delay time.........cccccvvevcveeeeenneen. Selection from 0.50ms, 0.75ms, 1.00ms
(3) OV battery charge function .........cccceecveeeeeicieeennnnes Selection from “Permission” or “Prohibition”

(4) The overcharge detection delay timer reset time function (function for the pulse charge) is provided. fixed

(5) Low current consumption

@ NOrmal MOde ......oooeiiiiiieiieeee e Typ. 3.0pA, Max. 5.2uA
@ Stand-by MOde .......ooceiiiiiiiieeee e Max. 0.1pA
(For “Charger connection release” the overdischarge release condition.)
Max. 0.5pA
(For “Voltage release” the overdischarge release condition.)
(6) MOS-FET
@ Source to Source on state resistance................ Typ. 38.0mQ (@VCC=3.7V)

(7) Absolute maximum ratings

@ VCC PN e -0.3V to +12V

Y o 1] o O VCC-24V to VCC+0.3V
@ Drain-source voltage.........ccccoccvvviceiiiiiciiiennnen. Max. 24V

@ Drain CUIMENt ......covueiieiiiieiieeeeeee e Max. 6A

@ Total Power Dissipation ..........cccoecvviieeriieenneen. Max. 1.0W

@ Storage temperature..........cccooiiiiiiiiiiiees -40°C to +125°C

@ Operation temperature...........cceeeeeeveieeeiieennenns -40°C to +85°C

*1 Hysteresis voltagebetween Overcharge detection and release voltage is selectable from 0.10V/0.15V/0.20V/0.25V.
*2 Please inquire to us about details of the setting of Overdischarge detection and release voltage.
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Pin assignment - ||

M PLP-4-1228
(Top view) Pin no. Symbol Function

S1 is a source pin of Discharge MOS-FET and a negative power supply, which is

1 S1 ) )
connected to the negative terminal of the battery

"""""""" 2 Voo VCC is a positive power supply pin, which is connected to the positive terminal of the

battery through Rvcc (330 to 470 ohm)

3 DT V- is an input pin that detects overcurrent
This pin is connected to the source terminal of Charge MOS-FET through Ridt (2.7 kohm)

4 S0 S2 is a source pin of Charge MOS-FET, which is connected to a negative power supply
terminal of chargers

R D D is a common pin of two drains of Charge MOS-FET and Discharge MOS-FET. D must be
open electrically

LTI i

Optional . . . Optional
- Detection / Release voltage Detection delay time e
=) 29| O o | o | o BT |BQ| @ o o o o | @ o o)
s 8|3 |3 |3 |3 |28|28/38 |5 |5 |g |5 |8|¢%|3%&
8 |32/ 8 |8 | & |2 |88 2|3 | |=z|&e |+ =z |@
g |88 | 2 |2 |8 | & kg |f3| e |5 |a | & |5 |2 § ®
<3 30 %} %} 3 > 525 | Be [} = o) Q Q@ oy Q o
[+) o =< o o < 2 | <S@ | <s Q «Q = = o [} w <
5 5e o 3 Q %] o ] > @ 5 Q < Q o =
5 <9 o 5 (1) @ H 5 s o Q o [ =3 £ e
K o5 | & o & @ 3 s < o o® < ° 2 3 S
= Oo = o = = < ? S o o3 ] = o =
g 29 | < | & |3 5 2| §|e |2 | |3 |&| 2 3
2 2| < S | 5 | 8 g o | € 5 |2 £ o) s = =)
g e 5 | g | S |2 | 2 ¢ s|23 /2|2 ] 8 |3
5 2 = ] s S o 2 Q ) = = o = g
Product name Package 5| 8 5 | 8 g = 2 > a b 3 e 2
3 Q @ o = < ) o Q
< [} o < — o o = o g)
o S o = o o o §
g < = 3 = - = 1l o
«Q = g © = o Q ey =
o R o 3 = @ 3
o Q @ o o =<
g ® S
°) ) =
: s |2
) 5
()
“ w0 \'Al V2 V4 V3 V5 V9 V6 | Tsp3 | Tsp1 | Tsp2 | Tsp5 | Tsp4 | Idischg |Icharge
\' \' \' \' \' \' \' s ms ms ms us A A
MD1421E28CPAL-R | PLP-4-1228 O x | 4.375|4.175|3.000 | 3.000 | 0.040 |-0.050{0.900| 1.0 |100.0| 12.0 | 85 | 500 1.05 1.30
MD1421E34CPAL-R | PLP-4-1228 O x | 4.375|4.175 | 3.000 | 3.200 | 0.040 (-0.050| 0.900 | 1.0 |100.0| 12.0 | 8.5 | 500 1.05 1.30
MD1421E35CPAL-R | PLP-4-1228 | x(0.65V) | O |4.425|4.225|2.700 | 2.700 | 0.070 |-0.070{ 0.560 | 1.0 |100.0| 20.0 | 8.5 | 750 1.80 1.80
MD1421E36CPAL-R | PLP-4-1228 O O |4.425|4.225|2.800 | 2.800 | 0085 |-0.095|0.900 | 1.0 |100.0| 20.0 | 85 | 750 | 2.20 2.45
MD1421E39CPAL-R | PLP-4-1228 | x(0.90V) x | 4.280 - |2.700|2.700| 0.080 |-0.080| 0.900 | 1.0 |100.0| 20.0 | 85 | 750 | 2.05 2.05
*1 0V battery charge function O Permission x Prohibition
*2 Optional functions O Provided. x Not provided.

PLP-4-1228 ... 5,000pcs/Reel

Please inquire to us, if you request a rank other than the above.
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Typical application cireuit e —

Pack+
l
; Rvce I
330Q |
|
vee I |
\/ !
Overcharge timer :
%] |
OSC| Overdischarge timer 4’| Drive circuit \
Overcurrent timer }
o C3 |
e ]_; 0.1pF _L
J— Sg'(eeft?gr:ge Drive circuit -
1 cC1 — I rﬁ T |
T O.1pF 1
Control ch It ] |
_| Overdischarge] circuit arger voltage !
: ] detection o !
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eference I
Bias circuit hi V- |
. ‘ " '|Discharge current A I
Charge current U !
detection \
|
|
|
|
|
|

S1 Discharge Charge
(GND) MOS-FET MOS-FET

@ The resistors that are inserted into each pin are to protect the IC. They help to remove ESD and latch-up damages.
@ The capacitors help to reduce the effects of transient variations in voltage and electromagnetic waves, and to improve ESD
tolerance of the IC.

Please use either C2 or C3, or both of them by request of your application.

@ These values in the above figure are for example. Please choose appropriate values.
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n SECONDARY BATTERY ICS

MC3651 Series

1 cell lithium-ion/lithium-polymer battery
protection IC

Outline

MC3651 series are protection IC with integrated MOS-FET for
protection of the rechargeable Lithium-ion or Lithium-polymer
battery.The overcharge, overdischarge and discharging and

charging overcurrent protection of the rechargeable one-cell
Lithium-ion or Lithium-polymer battery can be detected.

Features

(Unless otherwise specified, Ta=25°C) "

74

(1) Range and accuracy of detection/release voltage
@ Overcharge detection voltage...........cccecueeruenne

@ Overcharge release voltage
@ Overdischarge detection voltage...........cccoeueee.
@ Overdischarge release voltage..........ccccocevrunnne
@ Discharging overcurrent detection voltage ........

(Discharge current lImit)........ccccceeevceeericcineeees
@ Charging overcurrent detection voltage ............

(Charge current limit) .......cccoeceeiieiiniin e
@ Short detection voltage..........cccoeceiiiiiiiiiiiinene

(2) Range of detection delay time
@ Overcharge detection delay time...........ccceeueee.
@ Overdischarge detection delay time
@ Discharging overcurrent detection delay time ...
@ Charging overcurrent detection delay time........
@ Short detection delay time.........cceeevriieniiiieene

(3) OV battery charge function .........ccccceveceeeeeecieenene
(4) Low current consumption
@ Normal MOde ........ccevviieiiiiiiiieec e

@ Stand-by MOdE ......cocueeiiriecii e

(6) MOS-FET
@ Source to Source on state resistance................

(7) Absolute maximum ratings

@ Total Power Dissipation ........cccoccveeeeeiiieesiineenn.
@ Storage temperature..........ccoccveeiiiiiiiiniciecn
@ Operation temperature...........ccceeceeeiiieiieenieens

4.15V t0 4.50V, 5mV Step ....ccevvvcevveennnes Accuracy+20mV
Accuracy+25mV
(Topr=-5°C to +60°C)
Accuracy+50mV

2.00V 10 .00V "2, Accuracy+=100mV

2.00V 10 3.00V "2, Accuracy+=100mV

20mV to 65mV, 1MV ...ceeeeeieeeeiiieeeeeeeeees Accuracy+=bmV

(0.310A to 1.00A)

—-65mV to -25mV, TmV ..., Accuracy+5mV

(0.385A to 1.00A)

Selection from 0.19V, 0.36V.........c.ecuuee.. Accuracy+50mV

Selection from 1.0s fixed

Selection from 100ms, 256ms

Selection from 8ms, 12ms, 16ms, 20ms, 48ms, 224ms
Selection from 8.5ms, 16.5ms, 32.5ms

Selection from 0.50ms, 0.75ms

Selection from “Permission” or “Prohibition” *3

Typ. 3.0pA, Max. 4.5pA
Max. 0.1pA (In case Overdischarge latch function “Enable”)
Max. 0.5pA (In case Overdischarge latch function “Disable”)

Typ. 65.0mQ (@VDD=3.5V)

-0.3Vto +12V
VDD-24V to VDD+0.3V
Max. 24V

Max. 1.2A

Max. 0.4W

—-40°C to +125°C
-40°C to +85°C

*1 Hysteresis voltagebetween Overcharge detection and release voltage is selectable from 0.10V/0.15V/0.20V/0.25V.
*2 Please inquire to us about details of the setting of Overdischarge detection and release voltage.

*3 In the case of "0V battery charge inhibition", the setting voltage is selectable from 0.65V/0.90V.

*4 Please inquire to us, if you need another specifications.

G
\ 4



I
MC3651 Series

o
-
o
-
[+]
Q
=
=]
3
-
=)
=

r=
c
=
c
E
o
)
=1
2]
)
=
=
[
=4
@
Lz

Pin assignment - ||

B PLP-4E
(Top view) Pinno. | Symbol Function
1 S1 Negative power supply and source of discharge MOS-FET terminal. Connect to the
negative terminal of the battery.
2 VDD Positive power supply voltage input terminal.
Connect to the positive terminal of the battery through R1.
3 V- Charger negative voltage input terminal.
Connect to S2 terminal through R2.
Source terminal of charge MOS-FET.
4 S2 . ’
Connect to a negative power supply terminal of charger.
_ D Drain terminal of discharge and charge MOS-FET.
Drain terminal must be open electrically.

ineve N ||

Optional . . . Optional MOs
. Detection / Release voltage Detection delay time "
function 9 Y function -FET
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Vdet1 | Vrell |Vdet2 | Vrel2 |Vdet3 |Vdet4 | Vshort |tVdet1 | tVdet2 | tVdet3 |tVdet4 | tshort | Idischg | Icharge | Rss(on)
\' \' \' \' mV | mV \' s ms ms ms us A A mQ
MC3651DF1AAM | PLP-4E |0.65V| x | O |4.280|4.180|2.700|2.700 | 20.0 |-25.0 | 0.190 | 1.0 | 100.0 | 20.0 | 8.5 750 | 0.315 | 0.390 | 65.0

i

MC3651DF3AAM | PLP-4E [0.90V| x | O |4.265 |4.065 | 3.000 | 3.000 | 20.0 | -25.0 | 0.190 | 1.0 | 100.0 | 20.0 | 8.5 500 | 0.315 | 0.390 | 65.0

*1 Optional functions O Provided. x Not provided.
PLP-4E ... 5,000pcs/Reel

Please inquire to us, if you request a rank other than the above.
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MC3651 Series

Typical appli
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Symbol Parts Min. Typ. Max. Purpose
R1 Resistor - 330Q 470Q For voltage fluctuation, For ESD
C1 Capacitor - 0.1uF - For voltage fluctuation
R2 Resistor - 2.7kQ - Current limit for charger reverse connection
Cc2 Capacitor - 0.1pF - For exogenous noise
C3 Capacitor - 0.1pF - For exogenous noise
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n SECONDARY BATTERY ICS
1 cell lithium—-ion/lithium—polymer battery protection IC MC3761 Series

oumme I ||

MC3761 series are protection IC with integrated MOS-FET for protection of the rechargeable Lithium-ion or Lithium-polymer battery.
The overcharge, overdischarge and discharging and charging overcurrent protection of the rechargeable one-cell Lithium-ion or Lithium-
polymer battery can be detected.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage...........ccccoeeeeeee 4.20V to 4.70V, 5mV step .......ccceeeeen. Accuracy +20mV
Accuracy -50/+25mV(Ta=-40 to +85°C)
@ Overcharge release voltage ..........cccocceeriieennneen. Vdet1-0.4V to Vdet1,100mV step...... Accuracy -30/+20mV (Vdet1=Vrel1)
Accuracy +30mV (Vdet1#Vrell)
@ Overdischarge detection voltage...........c.ccceueeee 2.00V to 3.30V, 50mV step........c.cc.ee Accuracy +30mV
@ Overdischarge release voltage.........cccvvveenunenn. Vdet2+0.4V to Vdet2,100mV step..... Accuracy -30/+40mV (Vdet2=Vrel2)
Accuracy £90mV (Vdet2zVrel2)
@ Discharging overcurrent detection voltage......... +8mV to +110mV, 1mV step.............. Accuracy *1
(Discharging overcurrent detection current)......(0.140A to 1.95A)
@ Discharging overcurrent release voltage............ Selection from
VDD-0.7V, Vdet3, 1.4V
@ Charging overcurrent detection voltage............. -100mV to -8mV, 1mV step ............... Accuracy *1
(Charging overcurrent detection current).......... (-0.140A to -1.75A)
@ Short detection voltage.......cccccveveeiieeiiieenieen. 0.040V to 0.700V, 5mV step............... Accuracy +20 to 50mV
6.0
— x1

S 5.0 These range and accuracy are the one of the standard setting.
e It may differ each product.

= lf_ Please refer to an individual specifications

@ 4.0 about detail parameters.
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(2) Range of detection delay time

@ Overcharge detection delay time............ccccooiiiiiiiiiiiie 1.0s fixed
@ Overdischarge detection delay time Selection from 20ms, 96ms, 144ms
@ Discharging overcurrent detection delay time ..........cccccceeveennees Selection from 6ms, 8ms, 12ms, 16ms, 20ms, 32ms,
128ms, 256ms, 512ms
@ Charging overcurrent detection delay time...........cccooeecvrienenne Selection from 8ms, 16ms, 32ms
@ Short detection delay time........ccocoeveeiiiinie i 150us to 550us, 50us step
(3) OV battery charge funNCtion ..........oceeeceeeeeeciiee e Selection from "Inhibition" or "Permission"*2

(4) Low current consumption

@ Normal MOde ......ocueieeeiieiieeeee e Typ. 1.0pA, Max. 1.4pA
@ Standby MOde .....coceeiiiiiiee e Max. 0.025pA (In case Overdischarge latch function "Enable")
Max. 0.550pA (In case Overdischarge latch function "Disable")
(5) MOS-FET
@ Source to Source on state resistance................ Typ. 56.5mQ (@VDD=3.5V)
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(6) Absolute maximum ratings

LB B o o R -0.3V to +12V

@ V- PN VDD-24V to VDD+0.3V
@ Drain-source voltage.........ccceveeerieenrienenieenienns Max. 24V

@ SOUICE CUIMENT ..t 2.0A

@ Total Power Dssipation .. ..0.3W

@ Storage temperature.........cccceccvenciiiiiciiieese. -55 to +125°C

@ Operation temperature........ccccceeveeeerieeiiieennenns -40 to +85°C

%2 In the case of "0V battery charge inhibition", the setting voltage is 0.90V.
%3 Please inquire to us, if you need another specifications.

Pin assignment - ||

H PLP-6J
(Top view) Pin no. Symbol Function
6 5 4 1 S1 Source terminal of discharge FET
LJodg 2 VSS Negative power supply voltage input terminal
3 VDD Positive power supply voltage input terminal
D 4 NC No connection
5 VM Charger negative voltage input terminal
10 6 S2 Source tarminal of charge FET
1 2 3 D Drain terminal of discharge FET and charge FET

ineve |

Optional . . . MOS
fu‘;ction Detection / Release voltage Detection delay time Overcurrent FET
=) ~ —~ %) » —~ o
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Vdet1 | Vrell |Vdet2 | Vrel2 | Vdet3 | Vdet4 |Vshort|tVdet1 [tVdet2|tVdet3|tVdet4| tshort | Idischg | Icharge | Rss(on)
\" \" \' \" mV | mV \" s ms | ms | ms | ps A A mQ
MC3761PK1HAU | PLP-6J [761PK1U| Inhibition | x | O |4.280(4.180|2.700(2.700| 30.0 |-30.0 (0.060| 1.0 | 96.0 [ 20.0 | 8.0 | 300 | 0.530 | 0.535 | 56.5

i

MC3761AJ2HAU | PLP-6J | 761AJ2U |Permission| x | x |4.455|4.255|2.800|3.200|110.0/-100.0/0.270| 1.0 | 96.0 | 12.0 | 8.0 | 300 | 1.945 | 1.785 | 56.5

MC3761AJ3HAU | PLP-6J | 761AJ3U |Permission| x | x |4.225|4.025|2.800/3.200| 37.0 |-36.0{0.080| 1.0 | 96.0 | 12.0 | 8.0 | 300 | 0.655 | 0.645 | 56.5

*1 Optional functions O Enable x Disable

Please inquire to us, if you request a rank other than the above.
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Typical appli
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Symbol Part Min. Typ. Max. Purpose
R1 Resistor - 100Q 1.0kQ For voltage fluctuation, For ESD
Cc1 Capacitor 0.01uF 0.1uF 1.0uF For voltage fluctuation
R2 Resistor - 1.0kQ - Current limit for charger reverse connection
Cc2 Capacitor - 0.1uF - For exogenous noise
C3 Capacitor - 0.1uF - For exogenous noise

Application hints

The resistors that are inserted into each pin are to protect the IC. They help to remove ESD and latch-up damages. The capacitors help to reduce the effects of transient

variations in voltage and electromagnetic waves,and to improve ESD tolerance of the IC.
Please use either C2 or C3, or both of them by request of your application.
These values in the above figure are for example. Please choose appropriate values.

4-------------
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n SECONDARY BATTERY ICS
1 cell lithium—ion/lithium-polymer battery MJ3401 Series

protection IC

outtine - (|

MJ3401 series are protection IC with integrated MOS-FET for Lithium-ion or Lithium-polymer battery can be detected.
protection of the rechargeable Lithium-ion or Lithium-polymer It's possible by OTP technology to detect unusual state of a Li-ion
battery. The overcharge, overdischarge and discharging and battery with very high accuracy.

charging overcurrent protection of the rechargeable one-cell

Features (Unless otherwise specified, Ta=25°C) |||

(1) Range and accuracy of detection/release voltage
@ Overcharge detection voltage.........c.cccevceeeieenne 4.15V to 4.50V, 5mV step ....ccccevecvvevrnnen. Accuracy+10mV
Accuracy-20mV to +15mV
(Topr=-5°C to +60°C)
@ Overcharge release hysteresis voltage .... Selection from 0V, 0.1V, 0.2V
@ Overdischarge detection voltage ...........ccoccueeenee 2.00V to 3.00V, 100mV step .....cccccuveuuene Accuracy+35mV

@ Overdischarge release hysteresis voltage.......... Selection from 0V, 0.2V, 0.3V, 0.4V
@ Discharging overcurrent detection current ........ 4.0A to 8.0A, 0.1A step *1

@ Charging overcurrent detection current .... 4.0A to0 8.0A, 0.1A step *1
@ Short detection voltage.........ccoceeveeriiineeeieene 180mV to 360mV, 10mV step .......ccecueeee Accuracy+15mV

(2) Range of detection delay time

@ Overcharge detection delay time........cc.ccoceeenee Selection from 1.024s, 4.60s
@ Overdischarge detection delay time................... Selection from 20ms, 96ms, 144ms
@ Discharging overcurrent detection delay time ... Selection from 6ms, 8ms, 12ms, 16ms, 20ms, 32ms, 128ms, 256ms
@ Charging overcurrent detection delay time........ Selection from 8ms, 16ms, 32ms
@ Short detection delay time.......ccccccevvvieeiiieenne Selection from 500us, 820us
(8) OV battery charge function ..........cccccvriiiniiiiiiiennns Selection from “Permission” or “Prohibition” *2

(4) Low current consumption

@ Normal MOdE .....ceeviieieiiecieee e Typ. 4.5pA, Max. 7.0pA
@ Stand-by MOde ......ccuvvviiiieiiieeeee e Max. 0.1pA (In case Overdischarge latch function “Enable”)
Max. 0.3pA (In case Overdischarge latch function “Disable”)
(5) MOS-FET
@ Source to Source on state resistance................ Typ. 11.0mQ (@VDD=3.6V)

(6) Absolute maximum ratings

-0.3V to +10V
VDD-24V to VDD+0.3V
....vDD-0.3V to VDD+0.3V
Max. 24V

Max. 1.2A

@ Total Power Dissipation ........ccccceeveerierneeeniennne Max. 1.0W

@ Storage temperature...... ...=55°C to +125°C

@ Operation temperature —40°C to +85°C

*1 Please inquire to us about details of the accuracy of Overcurrent detection current, which is varies depending on the setting value.
*2 In the case of "0V battery charge inhibition", the setting voltage is selectable from 0.90V/1.25V.

*3 Please inquire to us, if you need another specifications.
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Pin assignment - ||

M PLP-6G
(Top view) © _— Pinno. | Symbol Function
54 1 S Source terminal of discharge MOS-FET.Connect to the negative terminal of the battery.
2 VDD Negative power supply voltage input terminal. Connect to the negative terminal of the battery.
3 VPP Test terminal. VPP terminal must be connected to VSS terminal .
Positive power supply voltage input terminal. Connect to the positive terminal of the battery
4 VDD
through R1.
5 V- Charger negative voltage input terminal. Connect to the S2 terminal through R2.
D 6 S2 Source terminal of charge MOS-FET. Connect to a negative power supply terminal of charger.
- D Drain terminal of discharge and charge MOS-FET. Drain terminal must be open electrically.

veve e ||

Optional . . . Optional MOs
. Detection / Release voltage Detection delay time "
function 9 y function -FET
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Vdet1 | Vrell |Vdet2 | Vrel2 | Vdet3 |Vdet4 Vshort|tVdet1 [tVdet2|tVdet3|tVdet4|tshort |Idsc36 | Ichg36 | Rss(on)
\' \' \' \' mV | mV \' s ms ms ms us A A mQ
MJ3401A01DAM | PLP-6G | Permission | x | x | 4.425|4.220|2.500|2.925| *2 *3 10.360| 1.024 | 96.0 | 12.0 | 8.0 | 500 | 6.00 | 6.60 11.0

MJ3401A07DAM | PLP-6G | Permission| x | x | 4.425 | 4.220 | 2.500 (2.925| *2 *3 10.180| 1.024 | 96.0 | 12.0 | 8.0 | 500 | 8.00 | 6.00 11.0

MJ3401A08DAM | PLP-6G | Permission| x | x | 4.475|4.265|2.300 (2.690| *2 *3 10.360| 1.024 | 96.0 | 20.0 | 32.0 | 500 | 9.20 | 6.90 11.0
MJ3401CO01DAM | PLP-6G 0.90v | O|O|4.425|4.425|2.800 |2.800 | *2 *3 10.180| 1.024 | 144.0| 16.0 | 8.0 | 500 | 7.50 | 6.00 11.0
MJ3401C02DAM | PLP-6G 0.90v |O|(O|4.435|4.435|2.800|2.800| *2 *3 10.180| 1.024 | 144.0| 16.0 | 8.0 | 500 | 7.50 | 6.00 11.0

*1 Optional functions O Provided. x Not provided.
*2 Discharging overcurrent detection voltage (Vdet3) = Idch36 * Rss(on)36

*3 Charging overcurrent detection voltage (Vdet4) = Ichg36 * Rss(on)36
PLP-6G ... 5,000pcs/Reel

Please inquire to us, if you request a rank other than the above.
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Typical appli
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Symbol Parts Min. Typ. Max. Purpose
R1 Resistor - 330Q - For voltage fluctuation, For ESD
C1 Capacitor 0.01uF 0.1uF 1.0pF For voltage fluctuation
R2 Resistor - 1.0kQ 10kQ Current limit for charger reverse connection
Cc2 Capacitor = 0.1pF = For exogenous noise
C3 Capacitor - 0.1uF - For exogenous noise
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n SECONDARY BATTERY ICS

1 cell lithium—ion/lithium-polymer battery MJ354
protection IC

MJ3542 series are protection IC with integrated MOS-FET for protection of the rechargeable Lithium-ion or Lithium-polymer battery.
The overcharge, overdischarge and discharging and charging overcurrent protection of the rechargeable one-cell Lithium-ion or Lithium-
polymer battery can be detected.

Outline

Features (Unless otherwise specified, Ta=25°C) [ ]|

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage.........ccccoeeeiueennenne 4.10V to 4.60V, 5mV step +10mV (Ta=25°C)
-40mV/+17mV (Ta=-40~+85°C)

@ Overcharge release voltage ...........cccocueenee. ...Vdet1 - CHYS *1 -

@ Overdischarge detection voltage..........cccceeueeee. 2.00V to 2.80V, 100mV step +35mV
@ Overdischarge release voltage.................... ....Vdet2 + DHYS "2 -
@ Discharge current limit..........ccccceveieeiieeceen. 3.0A to 12.0A, 0.1A step *3
@ Charge overcurrent limit...........ccccoeieenieniiniiennne 0A to 12.0A, 0.1A step *3
@ Short detection voltage.........cceceeveeeiiieniieeieene 90mV to 180mV, 5mV step +10mV
*1 "CHYS" is selectable from "None(0V)","CHYS1","CHYS2" *2 "DHYS" is selectable from "None(0V)","DHYS1","DHYS2","DHYS3"
"CHYS1", "CHYS2" depend on setting value of Vdet1 "DHYS1", "DHYS2", "DHYS3" depend on setting value of Vdet2
0.220 Overcharge hysteresis voltage (CHYS) Overdischarge hysteresis voltage (DHYS)
0.210 - S —— "_ = o : D}‘-tYSl
papppd e \ crvst E R = orvs ==
0.180 ! — — —=CHYSs2 045 — _ _ _ DHYS3 =] =]
S 0.170 0.40 =
L 0.160 = P |
S 0.150 2 035 e
0.140 - Sttt Sttt s FEErrt T h T s
0.130 030 = ]
o120 025 P
0.110 |- i ——— T
0.100 0.20 —
0.090 ]
=3 =3 o =] o =3 o 1= =] o =3 0.15
33338 ::z2 %8 8 8 8 8 8 8 8 8 8
Vvdet1 [V] b - - ;detz [‘\\‘/'I © - ~ ©

*3 Please inquire to us about details of the accuracy of Overcurrent detection current,which is varies depending on the setting value.

(2) Range of detection/release delay time

@ Overcharge detection delay time Selection from 1.024s, 4.6s

@ Overcharge release delay time........... ....Selection from 8ms, 16ms
@ Overdischarge detection delay time................... Selection from 20ms, 96ms, 144ms
@ Discharging overcurrent detection delay time ...Selection from 6ms, 8ms, 12ms, 16ms, 20ms, 32ms, 128ms, 256ms
@ Charging overcurrent detection delay time........ 4Selection from 8ms, 16ms, 32ms
@ Short detection delay time........ccccceeieeiieennne 300us to 600us, 50us step
(3)OV battery charge function ...........cceveeeiiieneicieennns Selection from "Inhibition" or "Permission"

In the case of "Inhibition", the setting voltage is 0.90V or 1.25V.
(4) Current consumption
@ Normal MOdE .......eeeeeeeieeeeee e Typ. 4.5pA, Max. 7.0pA
@ Stand-by mode Max. 0.1pA (In case Overdischarge latch function "Enable")
Max. 0.3pA (In case Overdischarge latch function "Disable")

(5) MOS-FET
@ Source to Source on state resistance................ Typ. 4.7mQ (@VDD=3.5V)

(6) Absolute maximum ratings

@ SUPPIY VOItAGE ... -0.3V to +8.0V

@ V- terminal voltage ........coooveeieeriiieiieeeeeee e VDD-15V to VDD+0.3V
@ Test terminal voltage................ ....VSS-0.3V to VDD+0.3V
@ Source to source voltage ....Max. 15.0V

@ Source current ........ccoceeeecieenee. ....Max. 12.0A

@ Total power dissipation
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*4 These range and accuracy are the one of the standard setting.It may differ each product.
Please refer to an individual specifications about detail parameters.

*5 Please inquire to us, if you need another specifications.

pin assignment - ||

Il SSON-6N
(Top view) Pin no. Symbol Function
1 DOUT Discharge MOS-FET control terminal (Connected to G1)
10 9 2 VSS Negative power supply voltage input terminal
: :ri :r"-i ir"""""""""""i i'"i e 3 VPP Test terminal (Connected to VSS)
- é b i b 4 S2 Source terminal of charge MOS-FET
9 :E bend e : i'“i 7 5 G2 Gate terminal of charge MOS-FET (Connected to COUT)
e bor s 6 COUT | Charge MOS-FET control terminal (Connected to G2)
3 i-"’i E E E E im‘i 6 7 V- Charger negative voltage input terminal
— ‘; ——————————— I I";—l = 8 VDD Positive power supply voltage input terminal
9 S1 Source terminal of discharge MOS-FET
10 G1 Gate terminal of discharge MOS-FET (Connected to DOUT)

tNe up e

Optional . . . MOS
ptiol Detection / Release voltage Detection delay time Overcurrent
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(0] o (2] [ = - = = Q =) (0]
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Product name | Package 5 2E| 2 S S Z 3 a Q 5 e :C; 9| 5 = = e
= = =
S |2|12/S|& & |s| a| @ >l 2] ¢ al2| & | ® )
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=1 2, 5 = (=g @
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S i [5) 5 = o ) = 5
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[ < = o

Vdet1 | Vrell |Vdet2| Vrel2 |Vdet3 | Vdet4 |Vshort|tVdet1 |tVdet2|tVdet3|tVdet4 | tshort | Idch Ichg | Rss(on)
Vv \' \' \' mV | mV | mV s ms | ms | ms | ps mQ
MJ3542CM1EBU | SSON-6N | Permission| x | x |4.425|4.220|2.500(2.925| *1 *2 90 | 1.0 | 96.0 | 12.0 | 8.0 | 270 | 6.10 | 6.10 4.7
MJ3542CM2EBU | SSON-6N | Permission| x | x |4.475|4.265|2.300(2.690| *1 *2 | 120 | 1.0 | 96.0 | 20.0 | 32.0 | 460 | 6.80 | 6.80 4.7
MJ3542CM5EBU | SSON-6N | Permission 4.450|4.245/2.000(2.340| *1 2 90 | 1.0 | 96.0|12.0| 80 | 350 | 6.10 | 6.10 4.7
MJ3542CMBEBU | SSON-6N | Permission 4.425(4.220(2.500(2.925| *1 2 90 | 1.0 | 96.0 | 12.0 | 8.0 | 500 | 9.10 | 6.45 4.7
x |4.475|4.265|2.300(2.690| *1 *2 | 150 | 1.0 | 96.0 | 20.0 | 32.0 | 500 | 10.00 | 7.30 4.7

1M

>
>

X
X

X
X

MJ3542CM7EBU | SSON-6N | Permission| x

MJ3542KM2EBU | SSON-6N |Permission| O | x |4.475|4.475|2.300(2.690| *1 *2 | 120 | 1.0 | 96.0 | 20.0 | 32.0 | 460 | 6.80 | 6.80 4.7
MJ3542KT1EBU | SSON-6N | Inhibition | O | x [4.475|4.475|2.300|2.690| *1 *2 | 120 | 1.0 | 96.0 | 32.0 | 32.0 | 460 | 6.80 | 6.80 4.7
MJ3542LM1EBU | SSON-6N |Permission| O | O |4.435|4.435|2.300(2.300| *1 2 90 | 1.0 |144.0|/ 16.0 | 8.0 | 460 | 8.10 | 6.40 4.7
MJ3542LT1EBU | SSON-6N | Inhibition | O | O |4.435(4.435|2.300|2.300| *1 2 90 | 1.0 |144.0/16.0 | 8.0 | 460 | 8.10 | 6.40 4.7

MJ3542LT2EBU | SSON-6N | Inhibition | O | O |4.435|4.435|2.300{2.300| *1 2 90 | 1.0 |144.0|/16.0 | 8.0 | 460 | 7.60 | 6.40 4.7

*1 Optional functions O Enable x Disable
*2 Discharging overcurrent detection voltage (Vdet3) = [dch36 * Rss(on)36
*3 Charging overcurrent detection voltage (Vdet4) = - Ichg36 * Rss(on)36

Please inquire to us, if you request a rank other than the above.
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Typical application cireuit e —
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e . H b — Y L ©
| |
B- 7 IS T . ! Tsz | P-
| |
| |
L _____ .| |_ ____________________ -
Symbol Part Min. Typ. Max. Purpose
R1 Resistor - 330Q - For voltage fluctuation, For ESD
Cc1 Capacitor 0.01uF 0.1uF 1.0uF For voltage fluctuation
R2 Resistor - 1.0kQ 10kQ Current limit for charger reverse connection
Cc2 Capacitor - 0.1uF - For exogenous noise
C3 Capacitor - 0.1uF - For exogenous noise

Application hints

The resistors that are inserted into each pin are to protect the IC. They help to remove ESD and latch-up damages. The capacitors help to reduce the effects of transient
variations in voltage and electromagnetic waves,and to improve ESD tolerance of the IC.

Please use either C2 or C3, or both of them by request of your application.

These values in the above figure are for example. Please choose appropriate values.
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n SECONDARY BATTERY ICs

2 cells lithium—-ion/lithium—-polymer battery protection IC

Outline

MM3220 series are protection IC using high voltage CMOS
process for overcharge, overdischarge and overcurrent

protection of the rechargeable lithium—ion or lithium—-polymer

battery.
The overcharge, overdischarge and discharging overcurrent

Features

(1) Range and accuracy of detection/release voltage
@ Overcharge detection voltage.........ccceeererirereriecnenne.

@ Overcharge release voltage ...........ccoceeriieiiiecciieecinenns
@ Overdischarge detection voltage .........cccoeeiieeeiieeninnnns
@ Overdischarge release voltage..........cccevveeeiieeeiieeiineens
@ Discharging overcurrent detection voltage 1 ..................
@ Discharging overcurrent detection voltage 2
@ Charging overcurrent detection voltage *1...................
@ Short detection voltage.........cooeeveeiiiieenieieeceeee

(2) Range of detection delay time
@ Overcharge detection delay time.........ccoeevrererieennene.
@ Overdischarge detection delay time ..........ccccceeeiieeinene
@ Discharging overcurrent detection delay time 1 ............
@ Discharging overcurrent detection delay time 2 ............
@ Charging overcurrent detection delay time....................
@ Short detection delay time.........cocceieiieiieieneeeeees

(8) Low current consumption
@ NOIMAl MOAE ....eieeie e

@ Stand-by MOde ......cooiiiieiiiiee e

(4) Absolute maximum ratings

@ DOUT PN ottt
@ Storage temperature..........cceceeeeieiiiie i
@ Operation temperature...........ccveeeeeiieeiiieeneeeeeeeee

*1 Optional function

MM3220 Series

protection of the rechargeable two-cell lithium-ion or lithium-
polymer battery can be detected.

In addition, the IC has a built-in timer circuit (for each detection
delay time), so that the protection circuitry can be comprised
with fewer external components.

(Unless otherwise specified, Ta=25°C) "

4.0V to 4.5V, 5mV steps............... Accuracy+20mV
Accuracy+25mV (Topr=-5°C to +60°C)
3.9V to 4.5V, 50mV steps ............ Accuracy+30mV
2.0V to 3.0V, 50mV steps ............ Accuracy+35mV
2.0V to 3.5V, 50mV steps............. Accuracy+100mV

50mV to 300mV, 5mV steps......... Accuracy+10mV
*50mV to 700mV, 50mV steps..... Accuracy typ+20%
-300mV to -50mV, 5mV steps..... Accuracy+20mV
0.9V standard .........cccceeveivieennnnne Accuracy+100mV
Accuracy+300mV *2

Selection from 0.25s, 1.0s, 1.2s, 4.5s

Selection from 12ms, 20ms, 24ms, 96ms, 125ms, 144ms
Selection from 6ms, 9ms, 10.8ms, 20ms, 48ms, 256ms
Selection from 0.5ms, 2.5ms, 4ms

Selection from 4ms, 6ms, 8ms, 16ms

300yps, 400ps standard

Typ. 4.0pA, Max. 8.0pA
Max. 0.1pA

VSS-0.3V to +12V
VDD-28V to VDD+0.3V
VSS-0.3V to VDD+0.3V
-55°C to +125°C
-40°C to +85°C

*2 When the discharging overcurrent detection voltage 2 function having
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Pin assignment - ||

l SOT-26A

(Top view) Pin no. Symbol Function

DOoUT | 1 O 6 | VSS

Y

DOUT | Output of overdischarge detection (Output type is CMOS)

COUT | Output of overcharge detection (Output type is CMOS)
V- | t t inal ted to ch ti It
cout E Z' VoD nput terminal connected to charger negative voltage
VBL Input terminal of the low side cell

VDD Input terminal of the high side cell (Supply terminal)

V-| 38 4 | vBL

ol |w|N

VSS VSS terminal (Connected to ground)

seteotion guide L 11

Detection / Release voltage Detection delay time
59/39/35¢9/5¢2|89 89 /8¢9 /89|89 89 89 /8¢
g 2 g 2 g 2 g 2 @ 9 @ 9 e 25|25 ¢8¢s g¢o | &%
S 3 |8Z |85 |%% |52 |82 |55 |55 58|62 |52 g%
| &| F| F|z5|z5|2S |°6|°5|258 |28 |a°| @
o g 8 | 5@ | 5@ | §2 a g |29 |29 |25 =
MODEL Package & 3 Q Q g % E Q = g & o 22 22 g 8 g
8 8 S| & /°8 %3 |8¢% 8 & |3 |58 /55| $
= o o o = = N oC 3 = I Shic Sc 3 3
S ® 3 2 3 5 g 9 g | 85 55 | 58
2| 8 g g = g8 | ~¢
S = = S e 2
Vdet1 Vrell Vdet2 | Vrel2 |Vdet3-1|Vdet3-2| Vdet4 | tVdetl | tVdet2 | tVdet3-1 | tVdet3-2 | tVdet4
MM3220AATNRH| SOT26A | 4.250V | 4.050V | 2.800V | 3.000V | 0.200V - -0.200V | 1.00s |128.0ms| 12.0ms - 8.0ms | Permission
MM3220AA2NRH| SOT26A | 4.250V | 4.050V | 2.800V | 3.000V | 0.100V - -0.100V | 1.00s |128.0ms| 12.0ms - 8.0ms | Permission
MM3220B01NRH | SOT26A | 4.300V | 4.100V | 2.000V | 2.000V | 0.220V - - 1.00s | 12.0ms | 12.0ms - - Permission
MM3220CO1NRH| SOT26A | 4.300V | 4.100V | 2.000V | 2.000V | 0.085V | 0.450V = 1.15s | 10.8ms | 10.8ms | 0.5ms = Permission
MM3220C02NRH | SOT26A | 4.300V | 4.100V | 2.000V | 2.000V | 0.100V | 0.200V - 1.00s | 12.0ms | 48.0ms | 4.0ms - Permission
MM3220C03NRH | SOT26A | 4.300V | 4.100V | 2.000V | 2.000V | 0.100V | 0.200V - 1.00s | 12.0ms |256.0ms | 2.5ms - Permission
MM3220C08NRH | SOT26A | 4.300V | 4.100V | 2.000V | 2.000V | 0.065V | 0.200V - 1.00s | 12.0ms |256.0ms | 0.5ms - Permission
MM3220D01NRH | SOT26A | 4.250V | 4.100V | 3.000V | 3.000V | 0.200V = = 1.15s |144.0ms| 9.0ms = = Permission
MM3220D05NRH | SOT26A | 4.250V | 4.100V | 2.500V | 2.500V | 0.150V - - 1.15s |144.0ms| 9.0ms - - Permission
MM3220F01NRH | SOT26A | 4.225V | 4.075V | 2.550V | 2.550V | 0.200V - - 1.15s [144.0ms| 9.0ms - - Permission
MM3220GO1NRH| SOT26A | 4.290V | 4.050V | 3.000V | 3.200V | 0.200V - -0.200V | 1.00s |128.0ms| 12.0ms - 8.0ms | Permission
MM3220G06NRH | SOT26A | 4.250V | 4.100V | 2.500V | 3.000V | 0.150V - -0.100V | 1.00s | 12.0ms |256.0ms - 8.0ms |Permission
MM3220G07NRH | SOT26A | 4.400V | 4.250V | 2.500V | 3.000V | 0.150V - -0.100V | 1.00s | 12.0ms |256.0ms - 8.0ms |Permission
MM3220HO1NRH | SOT26A | 4.225V | 4.075V | 3.000V | 3.000V | 0.200V - -0.200V | 1.15s |144.0ms| 9.0ms - 8.0ms |Permission
MM3220H02NRH | SOT26A | 4.300V | 4.150V | 2.400V | 2.400V | 0.200V - -0.200V | 1.15s |144.0ms| 9.0ms - 8.0ms | Prohibition
MM3220HO3NRH | SOT26A | 4.250V | 4.100V | 3.200V | 3.200V | 0.200V = -0.200V | 1.15s |[144.0ms| 9.0ms = 8.0ms |Permission
MM3220H04NRH | SOT26A | 4.230V | 4.080V | 2.400V | 2.400V | 0.200V - -0.200V | 1.15s |144.0ms| 9.0ms - 8.0ms | Prohibition
MM3220H06NRH | SOT26A | 4.230V | 4.080V | 2.865V | 2.865V | 0.200V - -0.200V | 1.15s [144.0ms| 9.0ms - 8.0ms | Prohibition
MM3220HO9NRH | SOT26A | 4.225V | 4.150V | 2.600V | 2.600V | 0.250V - -0.200V | 1.15s | 1.15s | 9.0ms - 8.0ms | Prohibition
MM3220H10NRH | SOT26A | 4.250V | 4.175V | 2.600V | 2.600V | 0.250V = -0.200V | 1.15s 1.15s 9.0ms = 8.0ms | Prohibition
MM3220H11NRH | SOT26A | 4.300V | 4.150V | 2.300V | 2.300V | 0.150V - -0.150V | 1.00s | 96.0ms | 20.0ms - 8.0ms |Permission
MM3220H13NRH | SOT26A | 4.250V | 4.050V | 2.400V | 2.400V | 0.200V - -0.200V | 1.00s |128.0ms | 12.0ms - 8.0ms | Permission
MM3220H15NRH | SOT26A | 4.280V | 4.130V | 2.800V | 2.800V | 0.150V - -0.150V | 1.00s [128.0ms| 9.0ms - 8.0ms | Prohibition
MM3220H16NRH | SOT26A | 4.250V | 4.100V | 3.000V | 3.000V | 0.200V - -0.200V | 1.00s |128.0ms| 8.0ms - 8.0ms | Permission
MM3220J01NRH | SOT26A | 4.275V | 4.275V | 2.500V | 2.500V | 0.085V - -0.060V | 0.25s | 20.0ms | 6.0ms - 16.0ms | Prohibition
MM3220JAT1NRH | SOT26A | 4.250V | 4.250V | 2.800V | 2.800V | 0.100V - -0.100V | 1.00s | 96.0ms | 10.0ms - 6.0ms | Permission
MM3220KO1NRH | SOT26A | 4.300V | 4.100V | 2.000V | 2.000V | 0.125V | 0.300V | -0.090V | 1.15s |144.0ms| 12.0ms | 0.5ms | 8.0ms |Permission
MM3220MO1NRH| SOT26A | 4.280V | 4.080V | 2.000V | 2.000V | 0.200V = -0.100V | 1.00s |128.0ms| 12.0ms = 8.0ms | Prohibition
MM3220M04NRH| SOT26A | 4.280V | 4.080V | 2.600V | 2.600V | 0.135V - -0.085V | 1.00s |128.0ms| 12.0ms - 8.0ms | Prohibition
MM3220NO1NRH | SOT26A | 4.250V | 4.100V | 2.500V | 3.000V | 0.150V - - 1.15s [144.0ms| 9.0ms - - Permission
MM3220N02NRH | SOT26A | 4.250V | 4.100V | 2.500V | 3.000V | 0.150V - - 1.15s |512.0ms | 288.0ms - - Permission
MM3220U01NRH | SOT26A | 4.250V | 4.100V | 2.500V | 3.000V | 0.150V = = 1.156s |512.0ms | 288.0ms = = Permission
MM3220Z01NRH | SOT26A | 4.300V | 4.100V | 2.000V | 2.000V | 0.100V | 0.180V - 1.00s | 12.0ms |256.0ms | 2.5ms - Permission

Please inquire to us, if you request a rank other than the above.

91



92

MM3220 Series

Typical appli

Pack-
VDD V- [ !
c3 !
0.1pF |
VBL  COUT +
c2 i
Cell2| 0.1 F NAA |
—L[1VSS pout 3
Pack+
el
0.1pF

® R1,C1, R2, C2 stabilize a supply voltage ripple. However, R1 is enlarged, the detection voltage shifts by voltage when current
consumption flows into R1. Please decide it after confirming the characteristic. Moreover, adjust the value of C1, C2 to 0.01pF or

more to do the stability operation, please.

@® R1 and R3 resistors are current limit resistance if a charger is connected reversibly or a high-voltage charger that exceeds the
absolute maximum rating is connected. R1 and R3 may cause a power consumption will be over rating of power dissipation,
therefore the “R1+R3” should be more than 1kohm. Moreover, if R3 is too enlarged, the charger connection release cannot be
occasionally done after the overdischarge is detected, so adjust the value of R3 to 10kohm or less, please.

@ In the state of overdischarge, The current flows through overdischarge pull-up resistance built into between VDD terminal and V-
terminal when the charger is connected. As a result, current that flows into VDD terminal increases. When current increases, the
voltage is generated in R1. And hysteresis might be caused. Please use it after confirming the characteristic.

@ C3 and C4 capacitors have effect that the system stability about voltage ripple or imported noise. After check characteristics, decide
that these capacitors should be inserted or not, where should be inserted, and capacitance value, please.
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n SECONDARY BATTERY ICs
MM3766 Series

2 cells lithium—ion/lithium—-polymer battery protection IC

Outline

The MM3766 series are protection IC using high voltage CMOS process for overcharge, overdischarge and overcurrent protection
of the rechargeable Lithium-ion or Lithium-polymer battery. The overcharge, overdischarge, discharging rechargeable two cells
Lithium-ion or Lithium-polymer battery can be detected. Each of these IC composed of four voltage detectors, short detection circuit,

reference voltage sources, oscillator, counter circuit and logical circuits.

Features

(1) Range and accuracy of detection and release voltage

@ Overcharge detection voltage..........ccoceeeieiciieiccinens 3.6V to 4.5V, 5mV Step................
@ Overcharge release voltage ..........cceccvveviiiiiiieiiicciieeens 3.4V to 4.5V, 50mV Step........c.....
@ Overdischarge detection voltage ...........cceveveiiieiiieenns 2.0V to 3.0V, 50mV Step..............
@ Overdischarge release voltage.........cccoeveeriiieiiieeniieenns 2.0V to 3.5V, 50mV Step..............
@ Discharging overcurrent detection voltage 1.................. 20mV to 300mV, 5mV Step..........

Rerfer to p.2 ...oooveieeeeiiieeeie,
@ Discharging overcurrent detection voltage 2 ................ 40mV to 600mV, 10mV Step........

Rerfer to p.2 ...oooveeeeeeiiieee e,
@ Short detection voltage........ccceeeeveeeeiiiiiieiieee e Selection from 0.7V, 0.8V, 0.9V....

Rerfer to p.2 .ooveveeeeeeeieee e,
@ Charging overcurrent detection voltage.............cc.cc...... -300mV to -40mV, 5mV Step.......

Rerferto p.2 ...oooveveeeiiieeeee,

(2) Range of detection delay time

@ Overcharge detection delay time...........cccecieiiieiiieenns Selection from 256ms to 4.6s .....
@ Overdischarge detection delay time ........cc.ccceevieeiieens Selection from 8ms to 2s ............
@ Discharging overcurrent detection delay time 1 ............ Selection from 8ms to 512ms .....
@ Discharging overcurrent detection delay time 2 ............ Selection from 0.5ms to 6ms ......
@ Charging overcurrent detection delay time............c....... Selection from 4ms to 64ms .......
@ Short detection delay time........ccocoeeiirieriieieiececeee 300usec fiXxed .....ccoeereeneeneeenneenne.

(8) OV battery Charge functionSelectable "Permission" or "inhibition"

(4) Current consumption
@ Current consumption of VDD pin(Vcell=4.0V)................ Typ. 4.0uA Max. 8.0uA
@ Current consumption of VDD pin(Vcell=2.0V)................ Max. 0.1uA

(Unless otherwise specified, Ta=25°C)

+15mV

+20mV (Topr=-5 to +60°C)
+30mV

+35mV

+50mV

+AV

+7% (Min.£10mV)
+AV

+15% (Min.£20mV)
+300mV or AV
+300mV

+AV

+10% (Min.+20mV)

+20%
+20%
+20%
+20%
+20%
-50% , +100%

In case Overdischarge latch function Enable.

Max. 2.5uA

In case Overdischarge latch function Disable.

@ Current consumption of VBL pin (Vcell=4.0V)................ Min. -0.3uA, Max. 0.3uA

(5) Absolute maximum ratings
@® VDD Pin VSS-0.3V to VSS+12V
@ VBL Pin VSS-0.3V to VDD+0.3V
@ Voltage between cell input piNs ......cccevviviiieiiieciiees -0.3V to +10V

@ DOUT Pin.....coeueeee ....VSS-0.3V to VDD+0.3V
@ COUT Pin, V- Pin VDD-28V to VDD+0.3V
@ Storage temperature..........coceecveriieeieerieeieeee e -55 to +125°C

v
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(6) Recommend operating conditions
@ Operation temperature.........ccccevciiiiiiiiiceiieeceeeeeee -40 to +85°C
@ Operation VOItAage .......coeeeeerieiiieee e VSS+1.5V to +10.0V

Please inquire to us, if you need another spec.

% Current detection voltage Accuracy

% When there is not Vdet3-2,

50 Vdet3-1,Vdet3-2,Vdet4 Accuracy detection accuracy of Vshort is equivalent to Vdet3-2.
These range and accuracy are the one of the standard setting.
40 It may be different in each IC rank.Please refer to an individual
specifications about detail parameters.
S 30
E
= 20
N
10
0

20 60 100 140 180 220 260 300
Vedt3-1,Vdet3-2,Vdet4 [mV]

pin assignment L |1

H SOT-26B

Pin no. Symbol Function
6 > 4 1 DOUT | Disch FET control terminal
ischarge control terminal

===

2 COUT | Charge FET control terminal

3 V- Charger negative voltage input terminal
-t 4 VBL Input terminal of the low side cell
? gl g’ 5 VDD Positive power supply voltage input terminal

6 VSS Negative power supply voltage input terminal

Please inquire to us, if you request a rank other than the above.

95



MM3766 Series

neve N ||

Protection mode
latch function Hys-Cancel
) =]
3 = o <0 o <o ) <o o o
Q < < < < S o S < <
13 = o) 3 9 @ 3 9 o 8 3 8 ) ]
Q o 3 o o g o S 8 = = 3 g
° 8 5 | 835 | 2 |58 | 3¢ |8B&8 | B g
MODEL a ° g s o 3 2 € o § Q s
[} < 0 [ < 9 ) < o [ 2
2 Qc S g o < (%)
=5 0 ) F o T Qo )
o T [ o =
Q g Q 3 Q 9
® o o 2 o g
) [ 3
2 (]
o =
MM3766A01NRH SOT-26B Permission | Enable Vdet4 Enable Vdet3-1 Disable Vdet3-1 Enable Enable
MM3766C01NRH SOT-26B Permission | Disable = Enable Vdet3-1 Disable Vdet3-1 Enable Enable
MM3766C02NRH SOT-26B Permission | Disable - Enable Vdet3-1 Disable Vdet3-1 Enable Enable
MM3766CO3NRH SOT-26B Permission| Disable - Enable Vdet3-1 Disable Vdet3-1 Enable Enable
MM3766C11NRH SOT-26B Inhibitionx9| Disable - Enable Vdet3-1 Disable Vdet3-1 Enable Enable
MM3766D01NRH SOT-26B Permission | Disable = Enable Vdet3-1 Disable Vdet3-1 Enable Disable
< < < < Q [} [o% [} <
532 |52 582 |52 |82 |82 | &8¢ 2 2 839 | =2
T T T T @ 9 @ 9 o 2 ] ) 2 9 =T
@ o @ o Q S Q S Q= Q = S @ - < o T = =
° 3 ° 3 ° @ ° @ 5 8 5 8 5 3 2 = ° 8 <
= < o} 9 5 Q 5 Q 5 @ ol 3 3 < 3
MODEL = = 2 2 < 3 < 3 s @ e 2l o 0 @
a = < < o =0 S 3 =r = o 2 @
o 5 © o D < D < B 3 e o) )
= ] a = Q @ Q o Q & 8 3
2 9 ) o ® 3 ® 3 © 5 < 9 €
Q 7] [ ® 29 o 3 o o 5 ]
= o @ c N S [} = =
o 8 B 3 3 2 g g e
E) o 2 @ o) - Q 2
S 2 2 ®
Vdet1 Vrell Vdet2 Vrel2 Vdet3-1 | Vdet3-2 | Vdet4 | Vshort | Rshort Rpu Vshort1
v \' \' v \' - \' \' \' kQ kQ
MM3766A01NRH 4.250 4.050 2.800 3.000 0.100 - -0.100 1.000 A 100 300
MM3766CO1NRH 4.300 4.150 2.800 3.000 0.150 - -0.150 0.500 B 100 300
MM3766C02NRH 4.425 4.225 2.750 3.050 0.150 - -0.100 0.500 B 100 300
MM3766CO3NRH 4.250 4.050 2.400 3.000 0.200 - -0.200 1.100 C 50 300
MM3766C11NRH 4.250 4.100 2.500 3.000 0.200 - -0.100 0.500 B 100 300
MM3766D01NRH 4.250 4.100 3.000 3.000 0.200 - -0.200 0.500 B 100 300

*1 Delay time

tVdet1 tVrell tVdet2 tVrel2 tVdet3-1 tVrel3-1 tVdet3-2 tVrel3-2 tVdet4 tVreld tshort
s ms ms ms ms ms ms ms ms ms Hs
A 1.02 16.0 96.0 1.0 10.0 1.0 o = 6.0 1.0 300
B 1.02 16.0 128.0 1.0 8.0 1.0 = = 8.0 1.0 300
C 1.02 16.0 128.0 1.0 12.0 1.0 - - 8.0 1.0 300

%9 0V battery charge inhibition battery voltage" of C11 is Typ. 1.3V.

*Please inquire to us, if you need another spec.
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Typical applic I I
B+ P
[
[
R1 l
330Q vDD | f couT :
J
P VD1H LI l
e > a2em |
Vcell H c1o= s L OVFEE AL/ L B !
= 23 — [
?’_ VD2H

o] | [ e

VBLr) T ovisaane Ranor 7 T
P VD1l :
Veell L - z '
— - $s e VD3-2 VDSHORT !
c2 ja DOUT [
0.1uF : 2 R3 |
vss L Tockhe | Tomen | Tomss [T & J1.o0ke |
7T |
[
[
DFET CFET [
=L [

[— e e

c4
Symbol Part Min. Typ. Max. Purpose
R1,R2 Resistor - 330Q 1KQ For voltage fluctuation, For ESD
C1,C2 Capacitor 0.033uF 0.1uF 1.0uF For voltage fluctuation
R3 Resistor = 1.0kQ 2.2kQ Current limit for charger reverse connection
C3 Capacitor - 0.1uF - For exogenous noise
Cc4 Capacitor = 0.1uF = For exogenous noise
DFET i
CFET Nch MOS FET - - - Charge and discharge control

This typical application circuit and constant value do not guarantee proper operation.
Please evaluate thoroughly by actual application to set up constants.
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n SECONDARY BATTERY ICS
MM3783 Series

3 cells lithium-ion/lithium-polymer battery protection IC

Outline

MMB3783 series are an overcharge, overdischarge, overcurrent
and temperature protection IC for a lithium-ion / lithiumpolymer
rechargeable battery. lithium-ion / lithium-polymer battery
overcharge each cell, over discharge, and discharge and charging

resistance between thermistor, TH terminal -VSS terminals
between REG terminal —-TH terminals.

Each of these IC composed of six voltage detectors, short
detection circuit, reference voltage sources, delay time generation

overcurrent, short circuits can be detected.
The detection of the temperature is enabled by connecting

(Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

circuit , logical circuits and regulator circuit etc.

Features

@ Overcharge detection voltage...........ccccccueenee 3.6V 10 4.5V, 5V Steps ......ccccvvvivriieeiiiesieeene Accuracy+25mV (Topr=0°C to +50°C)
@ Overcharge release voltage ..........ccccceeiieene 3.4V t0 4.5V, 50mV Steps .....cccevvveriieiiiiiciieee Accuracy+50mV

@ Overdischarge detection voltage................... 2.0V to 3.0V, 50mV steps .....cccvvevriieiiiiesiiinnns Accuracy+80mV

@ Overdischarge release voltage..........c..coc...... 2.0V t0 3.5V, 50mV Steps .....cccevveeeerieneeeeenene Accuracy+100mV

@ Discharge overcurrent detection voltage 1....30mV to 300mV, 5mV Steps ......cccceeecveeereceeennnn. Accuracy+15mV /+10mV

@ Discharge overcurrent detection voltage 2....Twice or 4 times of discharging overcurrent 1 .... Accuracy+20%

@ Short detection voltage........ccccevveeviiieiiieenns 4 or 8 times of discharging overcurrent 1 ........... Accuracy+30%

@ Charging overcurrent detect voltage ............. -300mV to —20mV, 5mV steps.......ccccvriveennenn. Accuracy+15%/+10mV

@ Temperature protection detection voltage.....—30°C to +80°C step 3 level setting is possible..... Accuracy+3°C
(2) Each detection delay time set by the external capacitor

(3) Range and accuracy of regulator output voltage

@ VOUT pin output voltage .......ccceceevriveriieenns 1.5V 1o 3.0V, 50mMV Steps .......ccccvvrveeriiieennenn. Accuracy+25mV
(4) Low current consumption
@ Consumption current1 (VDD), VCEIIZ4.3V ......oouiiiiiieeeie ettt Typ. 20.0uA, Max. 30.0uA
@ Consumption current2 (VDD), VCEII=3.5V ..ot Typ. 18.0uA, Max. 23.0uA
@ Consumption current3 (VDD), VCEII=2.0V ......cooiiiiiiiiiiie ettt Typ. 1.5pA, Max. 3.0pA
(5) Absolute maximum ratings
L N 05 oY o SR Vss-0.3V to Vss+21V
@ Between the input terminals of voltage of battery ..o -0.3to+10V
L Y o1 o T 0LV A ] o SRRSO Vop-30V to Vbp+0.3V
@ DCHG pin, CS PiN, VSS_CS PN ..eeeiiiiiiiieeiiieeee ettt sne e ane e snreesne e Vss—0.3V to Vop+0.3V
@ REG, THPIN oo Vss-0.3V to Vop+0.3V

@ COV pin, CUV piN ....oovieeieeiene Vss—0.3V to Vop+0.3V
@® CCOC pin, CDOC pin, CTH pin..... Vss-0.3V to Vbp+0.3V
[ S o7z Lo T (=Y o 0] 0 T= = {1 = -55°C to +125°C

@ Operation TEMPEIALUIE.........oiiiiiii ettt se e e sn e e sne e s aneeeenneeeneeenns -30°C to +80°C

(6) Charge and discharge FET control to temperature
@ The high low temperature detection protection of the 3 level is possible
@ Ta<-10°C Charge and discharge prohibition Ta>50°C Charge prohibition Ta>70°C Charge and discharge prohibition

Discharging: ON
/\ Non discharging: OFF

C-FET OFF ON d OFF

D-FET OFF ON OFF

Ta=[degC]
-10°C 50°C 70°C

G
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Pin assignment
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MM3783 Series
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Hl TSOP-16B
(Top view) Pin no. Symbol Pin no. Symbol
N0 HEveD 1 ov 9 VDD
vz H5v2 2 V- 10 V2
DCHGLZ | Hav 3 DCHG 11 V1
cov[E] [131vss 4 cov 12 VSS
cwLE] HZves.os 5 cuv 13 VSS_CS
CDoCLE | TTIREG 6 cDOC 14 REG
ccoc[7] [10]TH 7 CCcoC 15 TH
CTH[ 8] [91cs 8 CTH 16 CsS

Selection guide

. Temperature protection
detection voltage / release voltage T .
selsglzelselagleg| ¢ |8g|sg|sg|sg| ¢
= = = = T @ @
g3 &g |8 &2 |85 85| 2 |8<¢ 8% 2% |23 | %
2 2 8 8§ 8¢ | 8¢ ) g3 |88 |88 |8¢8 g
«Q Q = = = = 0] o =+ C -~ £ « £ [
) [5) [ B S @ S @ Q S 2 g3 g3 g3
MODEL o 3 K € | g2 | F° 5] T8 |53 |52 | 5%
@ 2 Q = Q @ Q @ = @ 2 @ S ® 3 @ o
5] 2 @ o © 3 © 3 5 © 3 S @ S @ S @
= 3 2'3" 2 - ¢ N e = ) %" o %" o %" o
Q 7] 3 3 I - o o o
S| g_ 2 g.- g Q -] % B @ =
VpeT1 VReL1 VpET2 Verere | Voers1 | Voers2 | VsHorr VpET4 T1HD1 TTHD2 TTHD3
A" \" \" \' \' \' \' \' °C °C °C
MM3783A01VBH 4.250 4.100 2.750 3.000 0.040 0.080 0.160 -0.020 -10 50 70 Permission
MM3783A02VBH 4.200 4.050 2.750 3.000 0.040 0.080 0.160 -0.020 -10 50 70 Permission
MM3783C01VBH 4.180 4.100 2.750 3.000 0.090 0.180 0.360 -0.020 0 55 65 Permission
MM3783C02VBH 4.200 4.100 2.750 3.000 0.090 0.180 0.360 -0.020 -10 55} 75 Permission
MM3783C06VBH 4.250 4.100 2.750 3.000 0.040 0.080 0.160 -0.020 NA 60 75 Permission
MM3783C07VBH 4.250 4.150 2.500 3.000 0.090 0.180 0.360 -0.020 —20 60 75 Permission
detection delay time / release delay time
59 52892 52 889|889|889| ¢ |£§9539Egs sad
o> 38 o 0 D 3 2% |odolod o|lod o g o2 o8 B2loa 3|08 3
g8 |88 |22 8% |823/825 9385 a2 |92¢€/9%¢< (728 738
of | 08 | 38 | 58 |894/89¢|8cg| 2 |8S3(83|LS88 ka8
o] oe ° 3 o3 o 3|0 g 3|0 25 @ Il g 0|l @ o |2 g€ |2 Q2C
< < ® 3 <3 |09 |2opg@|op @ L Seo s|922 S| 2aoad |83
T2 r 3 = (= re logoloagolaso o og ®@lo< @ 5 o = 2
s | o | o o 28 < | =28 <3< S E2 G5 |Ez=5|388 3 =7
MODEL 25 28 Qq 23 |gS2lesSa|c 38 2 33 e3¢ = O 3 o
c Q c o s Qo 2 o :'J§'033§'o:ﬂmo ) S53|5° 3 R o 3
35 Jo I @ Jdo 3 S 3 € c ol 232 |3 ) 33 3
o o 9 @ 3 3 3 2 2 3 o =3
= 5 = @ - 0 () [} ) o
o o =2 a = > 2 = S S
o < T = @ 3
) - T o
< <
tvoET1 tvREL1 tvoET2 tvreEL2 tvoETs-1 | tvpeETs-2 tvrEL3 tsHorT tvoET4 tvrEL4 tvoeTs tvreLs
sec msec sec msec msec msec msec usec msec msec sec sec
MM3783A01VBH 1.0 100 1.0 100 100 25.0 100 200 470 47.0 1.0 0.1
MM3783A02VBH 1.0 100 1.0 100 100 25.0 100 200 470 47.0 1.0 0.1
MM3783C01VBH 1.0 100 1.0 100 100 10.0 100 200 470 47.0 1.0 0.1
MM3783C02VBH 1.0 100 1.0 100 100 10.0 100 200 470 47.0 1.0 0.1
MM3783C06VBH 1.0 100 1.0 100 100 10.0 10 200 470 94.0 1.0 0.1
MM3783C07VBH 1.0 100 1.0 100 100 10.0 10 200 470 94.0 1.0 0.1

Please inquire to us, if you request a rank other than the above.
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MM3783 Series

yicat appicaton vt ||

B3 cells protection circuit

DP+

ZDA

ROV2
100Q

RDC1
100Q2

- 1SBD
—
[i]ov VDD
—
[2]v- V2
[3]|pcHa V1
o7 4| cov vss
0.1uF 5|clv  vssGcs
Tew = :
RDC2 AH
1002 | e {6 cooc REG
0.01uF
W CCOC ™
0.047,F
F@ CTH cs

0.1uF

MNI'T SUinni =L

Qov1

QDGH1

1

QOv2 QDG2

L

c4
0.1pF

=1 RI

—
—




Protection for

Lithium-lon Batteries
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n SECONDARY BATTERY ICS
3 to 5 cells lithium-ion/lithium-polymer battery protection IC MM3474 Series

outiine e, (|
MM3280 series are an overcharge, overdischarge and overcurrent over to the desired no. of cells by sending High/Low signal to
protection IC for a lithium—-ion / lithium—polymer rechargeable SEL terminal.
battery. Lithium—ion / Lithium—-polymer battery overcharge each This also provides the control terminals of output over discharge
cell, over discharge, and discharge overcurrent, short circuits detection (SDC) and output over charge detection (SOC), which
can be detected. allows configuring an application with fewer external parts for 6
This supports 3 to 5 serial cells connected in series, and switches or more cells connected in series.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage..........cccceevieennnen. 3.6V to 4.5V, 5mV steps .......ccceevueennes Accuracy+25mV (Topr=0 to +50°C)
@ Overcharge release voltage .........ccccoeeeviieennnenn. 3.4V to 4.5V, 50mV steps Accuracy+=50mV

@ Overdischarge detection voltage...........cceeuee. 2.0V to 3.0V, 50mV steps ......ccveennn. Accuracy+=80mV

@ Overdischarge release voltage..........ccccevveennneen. 2.0V to 3.4V, 50mV steps .......ccecueennee Accuracy+=100mV

@ Overcurrent detect voltage .......ccocevrveeriieenneen. 50mV to 300mV, 5mV steps............... Accuracy+15mV

@ Short detection voltage.......ccccvevcevrieeiiieenieen. 0.2V to 1.0V, 50mV steps .......ccveeee. Accuracy+=100mV

(2) Each detection delay time set by the external capacitor
(3) The setting for three cell , for four cell , and for five cell protection can be set with the SEL1 pin and the SEL2 pin
(4) The charge and discharge of the battery can be controlled with SDC pin and SOC pin

(5) Low current consumption

@ Consumption current1 (Vdd), Vcell=4.4V........... Typ. 10.0pA, Max. 20.0pA
@ Consumption current2 (Vdd), Vcell=3.5V........... Typ. 5.0pA, Max. 10.0pA
@ Consumption current3 (Vdd), Vcell=1.8V... Typ. 1.5pA, Max. 3.0pA
@ Consumption current1 (V5), Vcell=4.4V ............. Typ. 4.0pA, Max. 8.0pA
@ Consumption current2 (V5), Vcell=3.5V ............. Typ. 3.0pA, Max. 6.0pA
@ Consumption current3 (V5), Vcell=1.8V ............. Typ. 1.5pA, Max. 3.0pA

(6) Absolute maximum ratings

LAY B o] o SRS Vss2-0.3V to Vss2+30V
LAY L o1 o TSRS V4-0.3V to Vbp+0.3V
@ Between the input terminals of voltage of battery -0.3to +10V

@ V- pin, CS pin.......... Voo-30V to Vop+0.3V
@ 0V pin, DCHG pin Vss2-0.3V to Vop+0.3V
L IS I o1 TSRS Vss2-0.3V to Vop+0.3V
ST DO o TS T @ O o o TSRS Vss2-0.3V to Vop+0.3V
@ StOrage teMPEIatUIE ......ooiueiieie e -55°C to +125°C

@ Operation tEMPEIAtUrE.........cooiuiiiiiee et e e sneean -40°C to +85°C
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pin assignment - ||

l TSOP-20D
(Top view) Pin no. Symbol Pin no. Symbol
— O 280 1 ov 11 SEL1
v-[2 19]SDC
= = 2 V- 12 SEL2
cs[s 18 ]VDD
= = 3 CS 13 \"l
DCHG[ 4] [171v5
4 DCHG 14 V2
cov[5] [i6]va
5) cov 15 V3
cDC6| [157v3
6 CDC 16 V4
COL1[7] [14]v2
7 COL1 17 V5
cuL2[8] [137v1
8 CuL2 18 VDD
vss1[ 9] [12]SELL2
9 VSS1 19 SDC
VSs2[10 | [T JSELLA
10 VS2 20 SOC

Selection guide L — T

Detection / Release voltage Detection / Release voltage Optional function
50892828282 ¢ g2 82|82 82|82 8¢ o
52 | g2 | g8 |g2 | 58| 3 |8g |8 83 f3 £33 83 2
@sg g9 | 22| o0a | Q2 a =9 |28 |8 | z8 |28 = 2 g
@ 2 @ D g 8 D ® 5 [} 3 8 3 8 E 3 8 3 3 3 3 8
¢ | ¢ |25 |85| 8| & |"9|°¢g|°g|°5|°8 |°¢% 5
2 138 | Ea = | 2 a g g E = b
Product name o 3 | §6 |99 a S o) % © © o 3 ®
@ o Q@ T < ] 0 = @ o) 2 @
3 o [} @ S Q » @ = Q » =
o "' ® = = ® @ ] = © 3
=2 r) (=3 I~ o D o QO
o o e S & e 1 e
=] =1 @ g
VcewU | VcewO | VcewS | VcewD Voc VSHORT tovil tov2 tocl1 tpc2 toct toc2 »
Vv Vv Vv Vv mV Vv sec msec sec msec msec msec
MM3474C01VBE 4.250 4.150 2.800 3.000 250 1.00 1.0 0.1 1.0 Max.15 10.0 10.0 Non Latch
MM3474C02VBE 4.250 4.150 2.400 2.600 250 1.00 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474C03VBE 4.250 4.150 2.800 3.000 250 0.80 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474C04VBE 4.250 4.150 2.800 3.000 150 0.25 1.0 0.1 1.0 Max.15 | 10.0 10.0 Latch
MM3474C05VBE 4.250 4.150 2.800 3.000 150 0.25 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474D01VBE 3.850 3.650 2.300 2.500 150 1.00 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474D03VBE 3.800 3.600 2.000 2.500 150 0.60 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474E01VBE 4.250 4.150 2.800 3.000 150 1.00 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474E02VBE 4.200 4.100 2.800 3.000 150 1.00 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474E03VBE 4.175 4.100 2.800 3.000 150 0.50 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474E04VBE 4.250 4.150 2.800 3.000 100 0.50 1.0 0.1 1.0 Max.15 10.0 10.0 Non Latch
MM3474E05VBE 4.250 4.150 2.800 3.000 50 0.40 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474F01VBE 4.250 4.150 2.500 3.000 150 1.00 1.0 0.1 1.0 Max.15 10.0 10.0 Non Latch
MM3474F02VBE 4.200 4.100 2.500 3.000 100 1.00 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474F03VBE 4.250 4.150 2.500 3.000 100 0.30 1.0 0.1 1.0 Max.15 10.0 10.0 Latch
MM3474F04VBE 4.250 4.210 2.500 3.000 100 0.80 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474F05VBE 4.250 4.150 2.500 3.000 100 0.25 1.0 0.1 1.0 Max.15 10.0 10.0 Non Latch
MM3474F06VBE 4.225 4.150 2.000 3.000 50 0.20 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474F08VBE 4.400 4.300 2.500 3.000 120 0.25 1.0 0.1 1.0 Max.15 10.0 10.0 Non Latch
MM3474G01VBE 4.200 4.100 2.750 3.000 100 1.00 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474G02VBE 4.250 4.150 2.750 3.000 100 1.00 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474G03VBE 4.200 4.100 2.750 3.000 100 0.40 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474G05VBE 4.250 4.150 2.750 3.000 100 0.40 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474G06VBE 4.225 4.100 2.750 3.000 100 0.80 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474G07VBE 4.250 4.150 2.750 3.000 100 0.20 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474J01VBE 4.250 4.100 2.800 3.000 50 1.00 1.0 0.1 1.0 Max.15 10.0 10.0 Non Latch
MM3474K02VBE 4.250 4.100 3.000 3.225 100 0.40 1.0 0.1 1.0 Max.15 10.0 10.0 Non Latch
MM3474K03VBE 4.250 4.190 3.000 3.200 80 0.70 1.0 0.1 1.0 Max.15 | 10.0 10.0 Latch
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L
MM3474 Series

Detection / Release voltage Detection / Release voltage Optional function
s O s O 2 O 3 © s O (2] 2 O 2 O 2 O Q O Q O 2 O o
=5 g3 | %35 s za | 3 |83 835 8:5 |83 835 83 5
= = = 0 = [ 3 o = o = o = o = o = o = =
Q g Q 9 S = o o Q 9 =~ S =~ S - & - & -~ 9 -~ 9 =3
o o o @ © @ [l = 53 58 T 5o g s = @
] 8 198 | <8 3 2 |38 |358|39/35 |33 |33 o3
| ®|s8 |58 | 32| g 8§1°¢ "8 °8|°2 "2 B
Product name & 3 | g9 |€F & S o = e 2 & g °
I} 2 | @ 3 < 2 o o 3 @ ] 3
Q o | °® 8 S 2 i = o i @ o)
5 ® 5 5 S 3 % g ° @
= 5| 8 - s| 8| ° 8
=)
VcerlU | VeerlO | VeewS | VeewD Voc VsHORT tovl tov2 tocl tpc2 tocl toc2 .
\" \" \" \" mV \" sec msec sec msec msec msec
MM3474K04VBE 4175 | 4.100 3.000 3.200 100 0.50 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474L02VBE 3.750 | 3.550 2.200 2.700 100 0.40 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474L03VBE 3.650 3.500 2.000 2.700 200 0.25 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474L04VBE 3.750 3.550 2.200 2.700 100 0.40 1.0 0.1 1.0 Max.15 | 10.0 10.0 Latch
MM3474M01VBE 4.350 4.150 2.300 3.000 150 0.50 1.0 0.1 1.0 Max.15 10.0 10.0 Non Latch
MM3474N01VBE 3.900 3.600 2.000 3.000 100 0.20 1.0 0.1 1.0 Max.15 | 10.0 10.0 Latch
MM3474P03VBE 4.230 4.220 2.800 3.400 100 0.80 1.0 0.1 1.0 Max.15 10.0 10.0 Non Latch
MM3474P04VBE 4200 | 4170 | 2.750 2.800 100 1.00 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474P05VBE 4.200 4.140 2.750 2.810 100 0.50 1.0 0.1 1.0 Max.15 10.0 10.0 Latch
MM3474P06VBE 4.230 | 4.220 2.800 3.000 100 0.80 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
MM3474S01VBE 3.600 | 3.500 2.800 3.000 100 0.40 1.0 0.1 1.0 Max.15 | 10.0 10.0 Non Latch
*1 Non Latch : voltage release
Latch : voltage release + load remove 2,000pcs/Reel

Please inquire to us, if you request a rank other than the above.

Typical application eircuit L —

B5 cells protection circuit

P+
MM3474
D2 ]K’i
1 }»
B e R e R g .
p[*]s & Mol -
e 2 | V- SDC |19
am 2 — e
o Ruopi 1000
E - VDD1
10MQ 10uF Rust 1kQ
4 | DCHG vs |17 D Ton 2
/5° —
T = V5
Rcs  Ccovi 4] Ruat 1kQ)
5k0 O 15 | COV va |16] Tow Lva
p— — 1uF T
Cenct A1 =1 Rvst 1kQ
0 0-”’1 \L cbe V3 E LCvm —
D1y G EQDV Ceout T = ol T W Rvat 1kQ T V3
s 0 001F 7 | coL1 V2 (14
: UL Lo il LCvzw - \/2
Rov Coolz | ol Al T R 1k
4300 0F [ 18] coL2 Vi 13 e Tou 1
9 | vsst SEL2 |12} e " 7"
— [ s
Rov2 Rog2 >Roat Rov 10] vSs2 SEL1 }
5.6MQ 1000 | 1000 10MQ
G G
CHG- s[#1p] D[¥]s
Charge Rsense 5mQ
control G
p- FET o[f1s]
Discharge
control
FET
SEL1 SEL2 Mode
H H 5Cell in series
H L 4Cell in series (Connect V1 and VSS terminal)
L H 3Cell in series (Connect V2,V1 and VSS terminal)

*It becomes a static test mode in SEL1=SEL2=Low.

v
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Typical application cireuit e —

W10 cells protection circuit

E

MM3474 (2)
To5F <
_ 191 1H
—2] v SDC |19} i%ﬁ“ﬁ% %Rsoczé .
T 01p 470k Rvopz 100!
meeel b Tslos e lEHOMLL
-1 LvDD2
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n SECONDARY BATTERY ICS

3 to 5 cells lithium-ion/lithium-polymer battery protection IC

Outline

The MM3575 series are protection IC using high voltage CMOS
process for overcharge, overdischarge and overcurrent
protection of the rechargeable lithium—ion or lithium-polymer
battery. The overcharge, overdischarge, discharging overcurrent,

MM3575 Series

can be detected. By using cascade connection, it is also possible
to protect 6 or more cells rechargeable Lithium-ion battery. And

the regulator can be constructed by using external Nch MOS FET.
The internal circuit of IC is composed by the voltage detector, the

reference voltage source, delay time control circuit, and the logical
circuit, etc.

charging overcurrent, cell balance and V5 to V3 pin disconnect of
the rechargeable 3 to 5cell Lithium-ion or Lithium-polymer battery

[
(1) Range and accuracy of detection/release voltage
@ Overcharge detection voltage.........ccccceevceeiiieens 3.6V 10 4.5V, 5mV steps.....ccccecvveiireiiinnnns Accuracy+25mV (Topr=0°C to +50°C)
@ Overcharge release voltage .........ccccoeceeviiieiinenns 3.4V t0 4.5V, 50mV steps.....ccccevvvveeeinnnnnn. Accuracy+50mV
@ Overdischarge detection voltage..........cccccccvcveeenn. 2.0V to 3.0V, 50mV steps........coceviureriunnnns Accuracy+80mV
@ Overdischarge release voltage *4 ............cccoceeee. 2.0V to 3.5V, 50mV steps.......cccocvieeeeennene Accuracy+100mV
@ Discharging overcurrent detection voltaget ......... 30mV to 300mV, 5mV steps........ccccveeennen. Accuracy+15mV (Typ. £50mV to)
@ Discharging overcurrent detection voltage2.......... Twice or 4 times of discharging overcurrent1*1.... Accuracy+15%
@ Short detection voltage........cccceeeveiiiieiiieciiiees 4 or 8 times or discharging overcurrent 1 *1..... Accuracy=100mV
@ Charging overcurrent detect voltage ...........cc.c..... -300mV to -20mV, 5mV steps.........cceeenee. Accuracy+10mV
@ Cell balance detection voltage..........occeeveueeriieens 3.6V 10 4.5V, 5mV steps.....cccevvieerierniinnnnne Accuracy+30mV (Ta=0°C to +50°C)

(2) Ragen of detection delay time
@ Overcharge detection delay time........ccccceeeeeneen. Selection from 0.25s, 1.0s, 1.2s, 4.1s........ Accuracy+25%
@ Overcharge release delay time .... Selection from 10ms, 24ms, 48ms, 100ms... Accuracy+25%
@ Overdischarge detection delay time ... Selection from 0.25s, 1.0s, 1.2s, 4.1s........ Accuracy+25%

@ Overdischarge release delay time............cccocveeeee. Selection from 4ms, 8ms, 12ms, 24ms ........ Accuracy+25%
@ Discharging overcurrent detection delay time1 .... Setting by capacitor of COC pin. *2 ............. Accuracy+30%
@ Discharging overcurrent detection delay time2 .... Setting by capacitor of COC pin. *2 ............. Accuracy+30%
@ Short detection delay time........cccccveviiiiieiieens Selection from 100ps, 200ps, 300ps........... Accuracy+50%
@ Short detection release time.........cccoeceviiieiiieens Selection from 100ps, 200ps, 300ps........... Accuracy+50%
@ Discharging overcurrent release delay time......... Setting by capacitor of COC pin. 2 ............. Accuracy+30%
@ Charging overcurrent detection delay time........... Setting by capacitor of COC pin. *2 ............. Accuracy+30%
@ Charging overcurrent release delay time .............. Setting by capacitor of COC pin. *2 ............. Accuracy+30%
@ Disconnected detection delay time ..........c........... Selection from 25ms, 50ms, 100ms............. Accuracy+25%
@ Disconnected release delay time........ccccceeeeeeen. Selection from 1024ms, 2048ms, 4096ms ... Accuracy+25%
@ Cell balance detection delay time...........cccoevueee. Selection from 0.1s, 0.25s, 0.5 *3................ Accuracy+25%
@ Cell balance releaes delay time .........ccccocveeiieens Selection from 4ms, 8ms, 12ms .........cc.c..... Accuracy+25%

*1 Optional function.

*2 Since the capacity is the same, each delay times will change when a value is changed without short detection delay time.
*3 Cannot do shorter than disconnect detection delay time.

*4 The discharge state release method can choose a voltage release and a load open.

(3)Protected operation can be detectof V5 to V1 pin disconnection
@® When any of V5 to V1 pin open, it will detect disconnection and charge and discharge prohibited state.
@ Protection mode of disconnection can be chosen from three, prohibition of charge, prohibition of discharge and prohibition
of charge and discharge (Optional) .
@ The release from disconnection protection is done by disconnection point being connected.

(4) The setting for three cell , for four cell , and for five cell protection can be set with the SEL pin.
(5) The charge and discharge of the battery can be controlled with SDC pin and SOC pin.
(6) OV battery charge function Selection from “Permission” or “Prohibition”

(7) Power save mode Built-in
@ It is possible to make it shift to low consumption current mode arbitrarily.
@ Transition of power save mode is used by SDC,SOC pins.
@ It shifts to a power save mode by making SDC and SOC pin into a VSS level.

G
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(8) Regulator function Built-in
@ Connecting drain of external Nch MOS FET gate to DRIVE pin and source to REG_IN pin,it can operate as a regulator.
@ The regulator operates independently with protected operation, such as overcharge detection.
@ Regulator voltage can be chosen at 0.1V step among 3.3V to 5.0V.

(9) Low current consumption

@ VDD pin current consumption(VCEI=4.3V) ....cooiiiiiiiiiiie ettt . 25.0pA Max. 35.0pA
@ VDD pin current consumption(Vcell=3.5V) .... . 20.0pA Max. 30.0pA
@ VDD pin current consumption(Vcell=2.0V) ........cccoeeerienrneenne . 10.0pA, Max. 15.0pA

@ VDD pin current consumption at power save1(Vcell=3.5V) ... . 12.0pA, Max. 16.0pA
@ VDD pin current consumption at power save2(Vcell=3.5V) ........ccccoimiiiiiiiiiiiiieciieeseeeeee . 4.0pA, Max. 6.0pA

@ V5 pin current consumption(VCell=4.3V) .......oooiiiiiiiiii i . 4.0pA, Max. 6.0pA
@ V5 pin current consUMPLioN(VCEII=3.5V) ..couviiiiiiiiiieeie et . 2.0pA, Max. 3.0pA
@ V5 pin current consumption(Vcell=2.0V) ......ccccceevieiiieennes . 1.0pA, Max. 1.5pA

@ /5 pin current consumption at power save(Vcell=3.5V) Max. 0.05pA

(10) input current

@ V4 pin input cUrrent(VCell=8.5V) ..o e Max. 1.0pA
@ V3 pin iNPUt CUMENt(VCEII=S.5V) .ttt e re e Max. 1.0pA
@ V2 pin iNPut CUMENt(VCEII=3.5V) ..ot Max. 1.0pA
@ V1 pin input CUIENt(VCEII=3.5V) ...ttt sne e ens Max. 1.0pA

(11) Absolute maximum ratings
@ VDD, CST, OS2 PN ettt ettt ettt sttt s e e eae e sae e sa e e bt e sne e b e e st e neeteeneeneens VSS0.3V to VSS+30V
L YL o] o TSRS V40.3V to VDD+0.3V
@ Voltage between the input terminals ... 0.3V to +10V
@ OV, VIMIT, VM2 DN ettt ettt ettt e et e e e et e e me e e e e emeeemeesaeeeseasneeaseanseasseeseenneanseans VDD30V to VDD+0.3V
@ OUTT 0 5 PN e Vn-10.3V to VDD+0.3V
@® DCHG, SEL, SDC, SOC pin, DRIVE, REG_IN pin VSS0.3V to VDD+0.3V
@ StOrage teMPEratUre .......cc.oiiiiiiiiii et -55°C to +125°C

(12) Recommended operating conditions
@ OpErating TEMPEIATUIE .......eeiiiieceeeeciee et e et e et e et e e e e e et e e saeeesateeeaseeeeseeesaneesaneeeasseeesseeenseeanns —40°C to +85°C
L STU o] o) VAV o] ¢ T 1RSSR VSS 3.5V to 22.5V

Hl VSOP-24A
(Top view) Pin no. Symbol Pin no. Symbol
VoD [T O [241vs
1 VDD 13 SEL
soc[ 2] [23]ouTs
2 SOC 14 VSS
spcl_3] [22]va
3 SDC 15 OUTH
vm2[4] [21]ouT4
4 VM2 16 V1
ov[ 5] [20]v3
5 ov 17 ouT2
VM1 6] [19]outs
6 VM1 18 V2
DCHG 7] [A8]v2
7 DCHG 19 OuT3
coc[—8] [A7]ou2
8 COC 20 V3
cs1[g] [A61v1
9 CS1 21 OouT4
cs2[10] [A5]out
10 CS2 22 V4
DRIVE[ 1] [14]vss
Rea N1zl s 11 DRIVE 23 OouT5
12 REG_IN 24 V5
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ion guide

Select

prptection mode of
disconnection *2

0V battery
charge function *1

X

X

Detection voltage / Release voltage

Cell balance detection
voltage

VDET_CB

4.180

4.180

Charging overcurrent
detection voltage

VDET4

-0.020

-0.030

Short detection voltage

0.400

0.360

Discharging overcurrent
detection voltage2

VDET3-2 | \/SHORT

0.200

0.180

Discharging overcurrent
detection voltage1

0.100
0.090

Overdischarge release
voltage

VREL2 | VDET3-1

2.900

3.200

Overdischarge detection
voltage

VDET2

2.800

2.600

Overcharge release
voltage

VREL1

4.175

4.100

Overcharge detection
voltage

VDET1

4.250

4.250

Product name

MM3575A02WBE

MM3575A08WBE

: Prohibition
2 : Prohibition of discharge

X

*1 O : Permission

3 : Prohibition of charge and discharge

*2 1 : Prohibition of charge

Detection delay time / Release delay time

Cell balance release
delay time

L_CB

{VRE

msec

8.0

8.0

Cell balance detection
delay time

ET_CB

VDI

msecC

256

256

Disconnect release
delya time

tVRELS

msec

4096

4096

Disconnect detection
delya time

{VDET5

msecC

200

200

Charging overcurrent
release delay time

tVREL4

msec

128

128

Charging overcurrent
detection delay time

tVDET4

msecC

1024

100

Short detection delay time

tSHORT

usec

200

200

Discharging overcurrent
release delay time2

{VREL3

msecC

4.0

4.0

Discharging overcurrent
detection delay time2

{VDET3-2

msecC

2.0

60.0

Discharging overcurrent
detection delay time1

{VDET3-1

msec

10

1536

Overdischarge release
delay time

tVREL2

msec

4.0

4.0

Overdischarge detection
delay time

{DET2

sec

1.0

2.0

Overcharge release
delay time

tVREL1

msec

100

100

Overcharge detection
delay time

{DET1

sec

1.0

1.0

Product name

MM3575A02WBE

MM3575A08WBE

Please inquire to us, if you request a rank other than the above.
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Typical application cireuit e —

B5 cells protection circuit
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CELL- A w @l |l
o] LIBSNSYE
: L,,,‘,,,,J ‘ CHG-
Explanation of external parts
Parts name Roles of part
Rvpp, Rvs ,Rva ,Rvs, Rv2,Rv1 CR low-pass filter to stabilize a supply ripple of VDD pin, V5pin, V4pin, V3pin, V2pin, V1
Cvbb, Cvs, Cva4, Cvs, Cv2, Cv1 [l
RouTt1, RouT2, RouTs, RouTs, Routs Resistance of discharging during cell balance control
RseL, Rcs1, Res2, Rvm1, Rvm2 Resistor to protect terminal
Rsbc, Rsoc Current limitation resistor (The voltage signal is converted into the current signal by)
Capacitor to sets discharging overcurrent, charging overcurrent detection/ release dead
Ccoc time.
RSENSE Sense resistance to observe charging/discharging current
Rpa1, Rpg2 Resistor for preventing the gate destruction due to parasitic oscillation
Rov1 Pulldown resistance of OV pin
RREG1 Resistance of regulator for phase compensation
RREG2 Resistance of current control when Q4 shorted out
CREG1 Capacity of regulator for phase compensation
CREG2 Capacitor to stabilize drain electric potential of Q4
D1 Diode for preventing backflow from regulator
D2 Diode for preventing voltage more than VDD pin voltage from applying to OV pin
Q1, Q2 Nch MOS FET to control discharging current
Q3 Nch MOS FET to control charging current
Qa4 Power transistor of regulator
Qs FET for preventing voltage more than VDD pin voltage from applying to VM1 pin
Qs FET for preventing voltage more than VDD pin voltage from applying to VM2 pin
QourT1, Qout2, QouTs, QouTs, QouTs FET for controling discharging switch during cell balance control
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Typical application cireuit e —

W10 cells protection circuit
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n SECONDARY BATTERY ICS
MM3684 Series

3 to 5 cells lithium-ion/lithium-polymer battery protection IC

Outline

The MM3684 series are protection IC using high voltage CMOS
process for overcharge, secondary overcharge, overdischarge,
overcurrent and temperature protection of the rechargeable

temperature of the rechargeable 3 to 5 cells Lithium-ion or lithium-
polymer battery can be detected. The internal circuit of IC is
composed by the voltage detector, the reference voltage source,

lithium—ion or lithium—polymer battery. The overcharge, delay time control circuit, and the logical circuit, etc.

overdischarge, discharging overcurrent, charging overcurrent,

Features Il
(1) Range and accuracy of detection/release voltage
@ Overcharge detection voltage 1 (OV output) ............ 3.6V 10 4.5V, 5mV steps .....ccccovvevvivrinenne Accuracy +25mV (Topr=+0°C to +50°C)
@ Overcharge release voltage 1 (OV output) “1............ 3.4V 10 4.5V, 50mV steps .......cccevevevrineenne Accuracy +50mV
@ Overcharge detection voltage 2 (PF output)............. 3.6V t0 4.5V, 5mV steps ....cccoevveeeriiinnenn. Accuracy +25mV (Topr=+0°C to +50°C)
@ Overdischarge detection voltage 1..........cccocveeeee. 2.0V to 3.0V, 50mV steps ......cccoceeeeereene Accuracy +80mV
@ Overdischarge detection voltage 2..........ccccceeiieennne 2.0V to 3.0V, 50mV steps .......... Accuracy +100mV
@ Overdischarge release voltage 2 .........ccccooveiieenns 2.0V to 3.5V, 50mV steps .......... Accuracy £100mV
@ Discharging overcurrent detection voltage 1........... 30mV to 300mV, 5mV steps Accuracy +15%
@ Discharging overcurrent detection voltage 2........... Twice or 4 times of discharging............... Accuracy +20%
overcurrent 1 *3
@ Short detection voltage.........ccoccevieecirienieeceeee. 4 or 8 times of discharging.........cc.ccceceeu. Accuracy +100mV
overcurrent 1 *3
@ Charging overcurrent detect voltage ..........ccccceeenee -300mV to -20mV, 5mV steps................ Accuracy £10mV

(2) Range of detection delay time

@ Overcharge detection delay time 1..........cccocveenee. Setting by a capacitor of COV pin........... Accuracy +50%
@ Overcharge release delay time 1., Setting by a capacitor of COV pin........... Accuracy +50%
@ Overcharge detection delay time 2..........ccccceveennen Setting by a capacitor of CPF pin. .......... Accuracy +50%
@ Overdischarge detection delay time ..........ccceeeeenee Setting by a capacitor of CUV pin........... Accuracy +50%
@ Overdischarge release delay time.........ccccocceeiieenns Setting by a capacitor of CUV pin........... Accuracy +50%

@ Discharging overcurrent detection delay time 1 ...... Setting by a capacitor of DCOC pin........ Accuracy +50%
@ Discharging overcurrent detection delay time 2 ...... Setting by a capacitor of DCOC pin........ Accuracy +50%

@ Short detection delay time.........cccoeeoeiiiiiiiiiiiees Selection from 100us, 200us, 300ps....... Accuracy -50%, +100%
@ Discharging overcurrent release delay time............. Setting by a capacitor of DCOC pin........ Accuracy +50%
@ Charging overcurrent detection delay time.............. Setting by a capacitor of CCOC pin........ Accuracy +50%
@ Charging overcurrent release delay time ................ Setting by a capacitor of CCOC pin........ Accuracy +50%
@ Temperature protection detection ON time ............ Setting by a capacitor of CIOT pin. ........ Accuracy +50%
@ Temperature protection detection OFF time........... Setting by a capacitor of CIOT pin. ........ Accuracy +50%

*1 Overcharge release function is selectable from 3 options(voltage decrease, charger remove, load connect).
*2 Overdischarge release function is selectable from 3 options(voltage increase , charger remove, load connect).
*3 option
(3) The setting for three cell , for four cell , and for five cell protection can be set with the SEL1,2 pin.
(4) Threshold of over-discharge detection can be switched to over-discharge detection voltage 1, 2 at the DVSEL terminal.

(5) OV battery charge function Selection from “Permission” or “Prohibition”

(6) Power save mode Built-in
@ When all cells is detected overdischarge and charger disconnecting, IC becomes low consumption mode.

(7) Achieve low consumption by making the temperature detection for regulator and temperature detection circuit to intermittent
operation
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Features (Unless otherwise specified, Ta=+25°C) "

(8) Low current consumption

@ VDD pin current consumption (VCell=4.3V)......ccci it Typ. 15.0pA Max. 25.0pA
@ VDD pin current consumption (VCell=3.5V)......ccciiiiiiiiiiiiiiiiieiei e Typ. 10.0pA Max. 20.0pA
@ VDD pin current consumption at power save (VCell=1.8V) .....cccoccviiiiiiiiiiiiciiiiicceeieecieee Typ. 3.0pA, Max. 6.0pA

Typ. 1.0pA, Max. 2.0pA
Typ. 0.8pA, Max. 1.5pA
Max. 0.5pA

@ /5 pin current consumption (Vcell=4.3V)
@ V5 pin current consumption (Vcell=3.5V)
@ V5 pin current consumption (Vcell=1.8V)

(9) Input cerrent

@ V4 pin input current (VCEI=38.5V) ..o Max. 0.3pA
@ V3 pin input current (VCEIl=38.5V) ...t Max. 0.3pA
@ V2 pin input current (VCEII=38.5V) ... e Max. 0.3pA
@ V1 pin input current (VCEII=38.5V) ... Max. 0.3pA

(10) Absolute maximum ratings
VSS-0.3V to VSS+30V

V4-0.3V to VDD+0.3V
-0.3V to +10V
VDD-30V to VDD+0.3V
VSS-0.3V to VDD+0.3V
VSS-0.3V to VDD+0.3V
VSS-0.3V to VDD+0.3V
VSS-0.3V to VDD+0.3V
VSS-0.3V to VDD+0.3V

-55°C to +125°C
(11) Recommended operating conditions
@ Operating TEeMPEIATUIE .......oiiiiiiii e s a e -40°C to +85°C
@ SUPPIY VORAGE ...ttt et sn e sb e s a e r e e b VSS 3.5V to 22.5V
Pinassignment
Hl VSOP-24A
(Top view) Pin no. Symbol Pin no. Symbol
- O 241 PF 1 V- 13 cs
ov [2] [23] vDD 2 ov 14 TH
pore 5 22 ve 3 DCHG 15 REG
o b 2 ve 4 cuv 16 VSS_Cs
o L] 2 ve 5 CPF 17 VSS
6 19
cov [6] [197] v2 6 cov 18 V1
cboc [7] [187 v1
7 CDOC 19 V2
ccoc [8] [171 vss
8 CCOC 20 V3
clot [9] [16] vss_Cs
9 cloT 21 V4
DVSEL [10] [15] REG
10 DVSEL 22 V5
SEL1 (11] [14] TH
11 SEL1 23 VDD
SEL2 [12] [13] cs
12 SEL2 24 PF

113



114

L ——
MM3684 Series

Pin assignment - ||

Pin No. | Pin Name Function
Input terminal connected to charger negative voltage.
1 V- - :
Detected charger connection and load connection
5 ov Charge control output pin. Output type is N-Ch FET open drain.
Normal mode — “High” Charge prohibited mode — “Low”
3 DCHG Discharge control output pin. Output type is CMOS.
Normal mode — “High” Discharge prohibited mode — “Low”
4 cuv This pin is delay time setting of overdischarge detection and overdischarge release. If a capacitor is connected between
CUV pin and VSS pin, overdischarge detection delay time setting becomes possible
This pin is delay time setting of overcharge detection 2. If a capacitor is connected between CPF pin and VSS pin,
5 CPF ] h : !
overcharge detection 2 delay time setting becomes possible
6 cov This pin is delay time setting of overcharge detection 1 and overcharge release 1. If a capacitor is connected between
COV pin and VSS pin, overcharge detection 1 delay time setting becomes possible
7 cpoc This pin is delay time setting of discharging overcurrent detection and discharging overcurrent release. If a capacitor is
connected between CDOC pin and VSS pin, discharging overcurrent delay time setting becomes possible
8 cCcoc This pin is delay time setting of charging overcurrent detection and charging overcurrent release. If a capacitor is
connected between CCOC pin and VSS pin, charging overcurrent delay time setting becomes possible
This pin is delay time setting of intermittent operation of temperature detection. If a capacitor is connected between CIOT|
9 CloT . ’ ] ; :
pin and VSS pin, temperature delay time setting becomes possible
10 DVSEL This pin is for changing function for overdischarge detection voltage 1,2
“High”—Overdischarge detection voltage 1 “Low”—Overdischarge detection voltage 2
SEL1=“L", SEL2="L" — 5Cell in series
11 SEL1
This pin is for changing function| SEL1=“H”, SEL2=“L” — 4Cell in series
for 3cell in series or 4cell in
series , 5cell in series. SEL1=“L", SEL2="H” — 3Cell in series
12 SEL2
SEL1="H", SEL2="H" — test mode
Input of overcurrent detection. Detected overcurrent by sense resistor between CS pin and VSS pin. Detection of an
13 CS discharging overcurrent will output a High level from a DCHG pin.
It protects from high current by these control
14 TH Temperature detection pin
15 REG The regulator output pin for a thermo sense resistor drive
16 VSS_CS | Common pin of overcurrent detection circuit
17 VSS The input pin of the negative voltage of V1 cell. The input pin of the ground of IC
18 \al The input pin of the positive voltage of V1 cell, and the negative voltage of V2 cell
19 V2 The input pin of the positive voltage of V2 cell, and the negative voltage of V3 cell
20 V3 The input pin of the positive voltage of V3 cell, and the negative voltage of V4 cell
21 V4 The input pin of the positive voltage of V4 cell, and the negative voltage of V5 cell
22 V5 The input pin of the positive voltage of V5 cell
23 VDD The input terminal of the power supply of IC
o4 PE Charge control output pin. Output type is CMOS.
Normal mode — “Low” Charge prohibited mode — “High”
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Application ci

B5 cells protection circuit
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= ===
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—out VoD ct
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|
[
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R25 |DS  VsS MM3684 R10

V3 Cs

R21 D3 Ri6 VSSCS
Q6 — OUT VDD |— Fors c3 -

CPF
R26| |DS  VSS cov cal —

Vo | —
R17 CboC ﬁff,
R22 Di4 ccoc o

O R I
JJ

= a7 | OUT VBT o6 ol oor—_oil T
- s A — - c12
R27| |DS  vsS RS SEL1
W Vi SEL2 R8 =R9 R11 =R12 =R13
» o3 o5 R18 vss DVSEL
g 8 [ OUT VDD tor sl
= A
R28 | DS  vss
S L L P
W 3 0]

Explanation of external parts

Parts name Roles of parts
R1, R2, R3, R4, R5, R6
CR low-pass filter to stabilize a supply ripple of VDD pin, V5 pin, V4 pin, V3 pin, V2 pin and V1 pin
C1, C2, C3, C4, C5,C6
R8, R9, R13 Resistor to protect terminal
R11, R12 Resistor for preventing the gate destruction due to parasitic oscillation
R7 Sense resistance to observe charging/discharging current
NTC NTC thermistor to observe to temperature
R10 The REG voltage is divided by NTC and RTH, and it’s input to TH pin
Cc7 Capacitor to sets overcharge detection delay time 2
Cc8 Capacitor to sets overcharge detection/release delay time 1
C9 Capacitor to sets overdischarge detection/release delay time
C10 Capacitor to sets discharging overcurrent detection/release delay time
C11 Capacitor to sets charging overcurrent detection/release delay time
C12 Capacitor to set the ON / OFF time of the intermittent operation of the temperature protection
Qi Nch MOS FET to control discharging current
Q2 Nch MOS FET to control charging current
Qs Nch MOS FET to fuse cut at secondary protection detection
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n SECONDARY BATTERY ICS

3 to 5 cells lithium-ion/lithium-polymer battery protection IC MM3694 Series

Outline

The MM3684 series are protection IC using high voltage CMOS process for overcharge, overdischarge, overcurrent and temperature
protection of the rechargeable Lithium-ion or Lithium-polymer battery. The overcharge, overdischarge, discharging overcurrent, charging
overcurrent, temperature of the rechargeable 3 to 5cell Lithium-ion or Lithium-polymer battery can be detected. The internal circuit of IC
is composed by the voltage detector, the reference voltage source, delay time control circuit, and the logical circuit, etc.

Features

(Unless otherwise specified, Ta=25°C)

(1) Range and accuracy of detection/release voltage

@ Overcharge detection voltage..........cccecevrieeiiienns 3.6V 10 4.5V, 5mV steps .....ccccovevvivrieenne Accuracy +25mV(Topr=+0 to +50°C)
@ Overcharge release voltage %71 .......cccecevriiviiiennnns 3.4V to 4.5V, 50mV Steps ...ccoevvvveerrrinenn. Accuracy +50mV
@ Overdischarge detection voltage ..........ccccoeevvrnenee. 2.0V to 3.0V, 50mV steps ......ccccevcvivreennne Accuracy +80mV
@ Overdischarge release voltage #2...........ccccccvveuenen. 2.0V to 3.5V, 50mV steps ......cccoceeveereene Accuracy +100mV
@ Discharging overcurrent detection voltage 1........... 30mV to 300mV, 5mV steps........... Accuracy +15%
@ Discharging overcurrent detection voltage 2........... Twice or 4 times of discharging Accuracy +20%
overcurrent 1 %3
@ Short detection voltage.........cccoccviiiiiiiiiiiiciiies 4 or 8 times of discharging.........ccccccuuee... Accuracy +100mV
overcurrent 1 %3
@ Charging overcurrent detect voltage ..........ccccceeenee -300mV to -20mV, 5mV steps ........cceeuee Accuracy £10mV

(2) Range of detection delay time

@ Overcharge detection delay time Accuracy +50%
@ Overcharge release delay time................... Accuracy +50%
@ Overdischarge detection delay time Accuracy +50%
@ Overdischarge release delay time............cccoceeeneee. Accuracy +50%

@ Discharging overcurrent detection delay time 1 ...... Setting by a capacitor of DCOC1 pin...... Accuracy +50%
@ Discharging overcurrent detection delay time 2 ...... Setting by a capacitor of DCOC2 pin...... Accuracy +50%

@ Short detection delay time........ccccevviiieeiiicienecees Selection from 100us, 200us, 300us....... Accuracy -50%, +100%
@ Discharging overcurrent release delay time............. Setting by a capacitor of DCOC1 pin...... Accuracy +50%
@ Charging overcurrent detection delay time.............. Setting by a capacitor of CCOC pin........ Accuracy +50%
@ Charging overcurrent release delay time ................. Setting by a capacitor of CCOC pin........ Accuracy +50%
@ Temperature protection detection ON time ............ Setting by a capacitor of CIOT pin.......... Accuracy +50%
@ Temperature protection detection OFF time........... Setting by a capacitor of CIOT pin.......... Accuracy +50%

*1 Overcharge release function is selectable from 3 options(voltage decrease, charger remove, load connect).
*2 Overdischarge release function is selectable from 3 options(voltage increase , charger remove, load connect).
*3 option
(8) The setting for three cell , for four cell , and for five cell protection can be set with the SEL1,2 pin.

(4) OV battery charge function Selection from "Prohibition" or "Permission"

(5) Power save mode built-in
@ When all cells is detected overdischarge and charger disconnecting, IC becomes low consumption mode.

(6) Achieve low consumption by making the temperature detection for regulator and temperature detection circuit to intermittent
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Features (Unless otherwise specified, Ta=+25°C) "

(7) Low current consumption

@ VDD pin current consumption(Veell=4.3V).......ccoiiiiiiiiiiiiiri e Typ. 15.0uA Max. 25.0uA
@ VDD pin current consumption(Vcell=3.5V)........ccccevevrieirnnnnne Typ. 10.0uA Max. 20.0uA
@ VDD pin current consumption at power save (Vcell=1.8V) Typ. 3.0uA, Max. 6.0uA
@ V5 pin current consumption (Vcell=4.3V).......cccoeeiieenineneenne Typ. 1.0uA, Max. 2.0uA
@ V5 pin current consumption (VCEII=3.5V) ......uiiiiiieiieeee e Typ. 0.8uA, Max. 1.5UA
@ V5 pin current consumption (VCEII=1.8V) .....uii i Max. 0.5uA

(8) Input current

@ V4 pin input current (Vcell=3.5V)... Max. 0.3uA

@ V3 pin input current (Vcell=3.5V)... Max. 0.3uA
@ V2 pin iNput UMt (VCEIIE=8.5V) ..ottt st ee e Max. 0.3uA
@ V1 pin input cUrrent (VCEIIZ=3.5V) ...t s ee e Max. 0.3uA

(9) Absolute maximum ratings

VSS-0.3V to VSS+30V

V4-0.3V to VDD+0.3V

-0.3Vto +10V
LT O T o] o PP VDD-30V to VDD+0.3V
L0 L T o o VSS-0.3V to VDD+0.3V
@ SELT, SEL2 PN ..ottt ettt st st s e e e s a e b e e n e bt st r e neenneeneea VSS-0.3V to VDD+0.3V
@ COV, CUV PN VSS-0.3V to VDD+0.3V
@® CDOC1, CDOC2, CCOC, CIOT pin VSS-0.3V to VDD+0.3V
O REG, THPIN ..o VSS-0.3V to VDD+0.3V

@ STOrage teMPEIAtUIE ... ..ottt e s -55 to +125°C

(10) Recommended operating conditions
@ Operating TeMPEIATUIE ... ..oiiiiiii ettt e s e s e e e e nreesneeenes -40 to +85°C
@ Supply Voltage VSS+3.5V to +22.5V

117



L
MM3694 Series

Pin assignment - ||

Hl VSOP-24A

V- [ O [22] N.C.
ov [Z] [z] VDD
DCHG [=] [z] V5
Cuv [ [21] V4
CDOC2 [T 2] V3
cov [ ] V2
cpoci TOP VIEW b v
CCOC [E] 7] VSS
CIOT [ [6] VSS CS
N.C. [OT] 5] REG
SELT [T @] TH
SEL2 [OZ] [3] CS
Pin No. | Pin Name Function
1 V- Input terminal connected to charger negative voltage. Detected charger connection and load connection."
2 ov Charge control output pin. Output type is N-Ch FET open drain. Normal mode — "High” — Charge prohibited mode —
"Low”
3 DCHG | Discharge control output pin. Output type is CMOS. Normal mode — "High” Discharge prohibited mode — "Low”
4 cuv This pin is delay time setting of overdischarge detection and overdischarge release. If a capacitor is connected between
CUV pin and VSS pin , overdischarge detection delay time setting becomes possible.
This pin is delay time setting of discharging overcurrent detection 2. If acapacitor is connected between CDOC2 pin and
5 CDOC2 ) - h - ; :
VSS pin , discharging overcurrent delay time setting becomes possible.
6 cov This pin is delay time setting of overcharge detection 1 and overcharge release 1. If a capacitor is connected between
COV pin and VSS pin , overcharge detection 1 delay time setting becomes possible.
7 CDOCH This pin is delay time setting of discharging overcurrent detection1 and discharging overcurrent release. If a capacitor is
connected between CDOC pin and VSS pin , discharging overcurrent delay time setting becomes possible.
8 cCcoc This pin is delay time setting of charging overcurrent detection and charging overcurrent release. If a capacitor is
connected between CCOC pin and VSS pin , charging overcurrent delay time setting becomes possible.
9 cloT This pin is delay time setting of intermittent operation of temperature detection. If a capacitor is connected between
CIOT pin and VSS pin , temperature delay time setting becomes possible.
10 N.C. No Connection.
SEL1="L", SEL2="L" — 5Cell in series
11 SELA1
This pin is for changing function| SEL1="H”, SEL2="L" — 4Cell in series
for 3cell in series or 4cell in
series , 5cell in series. SSEL1="L", SEL2="H” — 3Cell in series
12 SEL2
SEL1="H", SEL2="H" — test mode

nput of overcurrent detection. Detected overcurrent by sense resistor between CS pin and VSS pin. Detection of an
13 CS discharging overcurrent will output a High level from a DCHG pin.
It protects from high current by these control

14 TH Temperature detection pin.

15 REG The regulator output pin for a thermo sense resistor drive.

16 VSS_CS | Common pin of overcurrent detection circuit.

17 VSS The input pin of the negative voltage of V1 cell. The input pin of the ground of IC.
18 V1 The input pin of the positive voltage of V1 cell, and the negative voltage of V2 cell.
19 V2 The input pin of the positive voltage of V2 cell, and the negative voltage of V3 cell .
20 V3 The input pin of the positive voltage of V3 cell, and the negative voltage of V4 cell .
21 V4 The input pin of the positive voltage of V4 cell, and the negative voltage of V5 cell .
22 V5 The input pin of the positive voltage of V5 cell .

23 VDD The input terminal of the power supply of IC.

24 N.C. No Connection.
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Application circuit L —

B5 cells protection circuit

E}

ne. [24]
RVDD
5] [23]
12]ov VDD |23 - oo T ‘g“g“g“
— = i 24V 10puF— RV5
AN
13 | bcHG V5 |22 e T W -1
1TuF=— RV4 T V5
[4] cuv va 21] VWA
i cuv cva l *Q R Va4
T 1 ol " R T
5 | cboc2 V3|20
1L cooee — — ova | e i V3
T 00047 F = TuFT= RV2 T
6 | cov v2 (19 MA
v— e T o [ —
T 0luF — \uF— V1 T
L—‘ 7 | cooct Vi |18 MA
cDoct H e T e R Vi
T 0047uF ‘“FT -
L—E ccoc vss [17] °
ccoc
T 0047uF
9 | cloT vss cs [ 16—
CloT
1.0uF
[10] ne. REG [15]
=\ rRNTC
— <9 100k Q
11| SEL1 TH |14 :
= RSELI = >RTH |
< 1kQ =< \oong
12| SEL2 cs [13}—
ROV > > RDG = RSEL2 i CTH
100Q 100Q < kQ T 0luF
= RCS = RVSSCS
<< 1kQ << 1kQ
p- iy
RSENCE
Explanation of external parts
Parts name Roles of parts
RV1, RV2, RV3, RV4, RV5, RVDD
CR low-pass filter to stabilize a supply ripple of VDD pin, V5 pin, V4 pin, V3 pin, V2 pin and V1 pin.
CV1, CV2, CV3, CV4, CV5, CVDD
RCS, RVSS_CS, RVM, RSEL1/2 Resistor to protect terminal.
ROV, RDG Resistor for preventing the gate destruction due to parasitic oscillation.
RSENCE Sense resistance to observe charging/discharging current.
RNTC NTC thermistor to observe to temperature.
RTH The REG voltage is divided by NTC and RTH, and it's input to TH pin.
cov Capacitor to sets overcharge detection/release delay time 1.
Cuv Capacitor to sets overdischarge detection/release delay time.
CDOC1 Capacitor to sets discharging overcurrent detection 1/release delay time.
CDOC2 Capacitor to sets discharging overcurrent detection 2 delay time.
CCcoC Capacitor to sets charging overcurrent detection/release delay time.
CloT Capacitor to set the ON / OFF time of the intermittent operation of the temperature protection.
QDG Nch MOS FET to control discharging current.
Qov Nch MOS FET to control charging current.
QVM FET to prevent voltage input to V-pin from rising more than voltage of VDD pin.
ZD Zener diode to prevent destruction of IC by surge voltage.
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n SECONDARY BATTERY ICS
4 to 7 cells lithium-ion/lithium-polymer battery protection IC MM3877 Series

outrine e (1

The MM3787 series are protection IC using high voltage CMOS process for overcharge, overdischarge, overcurrent, temperature
protection, and cell balance control of the rechargeable Lithium-ion or Lithium-polymer battery.

The overcharge, overdischarge, discharging overcurrent, charging overcurrent, and short of the rechargeable 4-7cells lithium-ion or
lithium-polymer battery can detected. In addition, the temperature detection by external NTC thermistor and cell balance control are
also possible. The internal circuit of IC is composed by the voltage detector, the reference voltage source, oscillator, counter circuit and
the logical circuit, etc. A stacking configuration using multiple ICs is also possible, so a low-cost, space-saving protection circuit can be
configured for applications with more than 7 cells.

Features (Unless otherwise specified, Ta=25°C) I I

(1) Range and accuracy of detection/release voltage/temperature(Unless otherwise specified, Topr=+25°C)

@ Overcharge detection voltage..........cccoeceviiieiiiennns 3.6V 10 4.5V, 5mV step ....cccoviiiiiieeeeennn. +20mV
@ Overcharge release voltage ™1 ......ccccvevcevrieeiiieennns 3.4V to 4.5V, 50mV step .... +30mV
@ Overdischarge detection voltage...........ccceeveiiiennns 2.0V to 3.0V, 50mV step..... +50mV
@ Overdischarge release voltage *2 .........cccvveveiiennnns 2.0V to 3.5V, 50mV step .... +100mV
@ Cell balance detection voltage.........cccoveeeiiieiiienns 3.6V 10 4.5V, 5mV step ...ccccccvvvviiiiennnnnnn. +25mV
@ Discharging overcurrent detection voltaget ............ 30mV to 300mV, 5mV step.....cccccceevrueenne +10% (Min.+£5mV)
@ Discharging overcurrent detection voltage?............ 60mV to 600mV, 6mV step.......ccccccveeenne +15% (Min.+15mV)
@ Short detection voltage.........cccoecveeiiiiiiiiiieces 200mV to 1.0V, 50mV step ....ccceeevevreeenne +20%
@ Charging overcurrent detection voltage................... -300mV to -20mV, 5mV step .......cccveeenne +10% (Min.£5mV)
@ High/low temp protection detection temperature *3........ -40°C 10 75°C , 5°C Step....ccvrriveeriierans +5°C
(2) Range and accuracy of various delay time
@ Overcharge detection delay time..........ccceeeeeiieeens 100MS 10 2.048S....uueeieiieieieeeeeeeieeeees *4
@ Overdischarge detection delay time ..........cccceceeenee 100mMS t0 2.048S....ceveeieieeeeeieee e *4
@ Cell balance detection delay time.........ccccocceiiiennns 100mMSs t0 4.096S.....ccevvvrieiiiieeeeenieeeeae *4
@ Discharging overcurrent detection delay timeft ....... 100ms to 2560ms, COC=0.01uF ............ +25%
@ Discharging overcurrent detection delay time2 ....... 10ms to 640ms, COC=0.01uF ................ +25%
@ Short detection delay time.........ccceeoeiiiiiiiiiees 200us to 500us, 50uUs Step.....cceerceeerueenne +50%
@ Discharging overcurrent release delay time............. AMS 10 2.048S...cciiiieeeeeeeeeee +25%
@ Charging overcurrent detection delay time.............. AMS 10 2.048S....coiiieeeeeeeeee e +25%
@ Charging overcurrent release delay time ................. 4ms to 2.048s.... +25%
@ Temperature protection detection delay time........... 4ms to 2.048s.... +25%
@ Temperature protection release delay time.............. AmMS 10 2.048S....ceiiiiieeeeeeeeeeee e +25%

*1 Overcharge release function is selectable from 2 options(voltage decrease, charger remove).

*2 Overdischarge release function is selectable from 2 options(voltage increase , load remove).

*3 High/Low temp protection detection temperature accuracy is guaranteed by design.
Detection accuracy may change with the specification of the used NTC thermistor.

*4 \Joltage monitoring of overcharge protection, overdischarge protection and cell balance control
measures the voltage of each cell in turn at [Cell voltage monitoring period( =Typ.71.75ms)].
For that reason, each detection time and release time fluctuates within the range of Spec depending
on the difference between the timing at which the voltage changes and the timing at which the voltage
changes and the timing at which the voltage in monitored.

(8) SEL pin can be set from 4cell protection to 7 cell protection.
(4) Power save function
After overdischarge detection, if the charger is not connected and any cell voltage is below the overdischarge

release voltage and the power save delay time has elapsed, the IC enters power save mode.
In power save mode, the IC stops unnecessary circuits and reduces current consumption.
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Features (Unless otherwise specified, Ta=+25°C) "

(5) Cascade connection
By cascading two ICs, it is possible to protect batteries of 8 cells or more.
By connecting the OV pin and DCHG pin of the high side IC to the SOC pin and SDC pin of the low side IC respectively,
it is possible to transmit charge/discharge control signal from high side IC to low side IC and the charge/load
connection signal from the low side IC to high side IC. Various functions can be supported without increasing the
number of external circuits in cascade connection.

(6) OV battery charge functionSelection from "Permission" or " Inhibition"

(7) Low current consumption

@ Ave. current consumption (Normal mode) .... Typ. 20.0uA Max. 30.0uA (VCELL=3.5V)

@ Current consumption (POWEr SAVE MOTE)......cccuriririrrrieriie e Typ. 1.0uA Max. 1.5uA (VCELL=1.8V)
(8) Input current

@ V7 pin input current (NOrMal MOE) ........eeiiuiieiieieiei e Typ. 0.2uA Max. 0.5uA (VCELL=3.5V)

@ Vn pin input current (NOrmal MOdE)........ceeeecueeeriieeeeeeeeee e e e e e e e n=1~6Min. -0.3uA Max. +0.3uA (VCELL=3.5V)

@ VVn pin input current (Cell balance MOde)........ccceeriiiiriiriiie e n=1~7Min. 3.0mA Typ. 6.0mA (VCELL=4.5V)
(9) Absolute maximum ratings

@ SUPPIY VOItAGE (VDD PIN) cuveeeietieieieiieeieenieeieeeesieeeeeeesseesseesneesseesseesseenseesseenseens VSS-0.3V to VSS+42V

[ Y ol g TE=T0T o] o] VAR o] 1 7=To =Y SRS VSS-0.3 to VDD+0.3

@ Voltage between cell INPUE PINS .....oiiiiiiiie e s -0.3V to +6.0V

@ SEL pin, COC pin input SUPPIY VOITAGE ....coiureeieieiiieneee et VSS-0.3 to VDD+0.3

@ PD pin SUPPIY VOIAGE ...t e VSS-0.3 to VDD+0.3

@ TH pin, CS pin SUPPIY VOIAGE .....ceiiiiiiiiieiitieee e e VSS-0.3 to VDD+0.3

@ DCHG pin supply voltage ....VDD-42.0 to VDD+10V

@ OV PiN SUPPIY VOIAGE ....cneeeeieiieiie ettt ee s VDD-42.0 to VDD+0.3V

@ VLM pin, VCM pin SUPPIY VOIAGE......ueiieeeiiieeeiee e VDD-42V to VDD+0.3V

@ SOC pin, SDC pin SUPPIY VOIRAGE ... ceiiiieiieeiee e VSS-0.3V to VDD+0.3V

@ Storage teMPErature ........ccuii i s -55 to +125°C

@ Power DiSSIPAtION .....coiuiiiiiiiiii e 340mwW

(10) Recommended operating conditions
@ Operating temperature -40 to +85°C
@ SUPPIY VOILAGE ...ttt ettt sae e esae e ne e e ens VSS+3.5V to +31.5V
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MM3877 Series

Pin assignment - ||

l VSOP-20A
Pin No. Function
1 The input pin of the power supply of IC.
2 The input pin of the positive voltage of V7 cell and the output pin of cell balance control of V7 cell.
3 The input pin of the positive voltage of V6, and the negative voltage of V7 cell.And the output pin
of cell balance control of V6 cell.
4 The input pin of the positive voltage of V5, and the negative voltage of V6 cell.And the output pin
of cell balance control of V5 cell.
VDD O 20| SDC 5 The input pin of the positive voltage of V4, and the negative voltage of V5 cell.And the output pin
of cell balance control of V4 cell.
V7 19) SOC 6 The input pin of the positive voltage of V3, and the negative voltage of V4 cell.And the output pin
of cell balance control of V3 cell.
V6 18] VCM 7 The input pin of the positive voltage of V2, and the negative voltage of V3 cell.And the output pin
of cell balance control of V2 cell.
V5 17] OV 8 The input pin of the positive voltage of V1, and the negative voltage of V2 cell.And the output pin
of cell balance control of V1 cell.
V4 16| VLM 9 This input pin is changing function for 4cell, 5cell, 6¢cell, and 7cell in series.SEL=VDD : 7cell mode,
V3 TOP VIEW SEL=V4 : 6cell mode, SEL=V2 : 5cell mode, SEL=VSS=4cell mode
E 15| DCHG 10 The output pin for controlling pull-down of load negative voltage.
V2 14| CS 11 This input pin sets delay time of discharging overcurrent detection, and selects mode.
12 The input pin of the negative voltage of V1 cell. The input pin the ground of IC.
Vi 13| TH
13 Temperature detection pin.
SEL E 12| VSS 14 The input pin of over current detection.
When charge/discharge control FET drive mode, DCHG pin is discharge control output pin.When
PD 11 COC 15 cascade mode, DCHG pin is discharge control output pin and load connect signal input pin.
16 The input pin connected to load negative voltage.
17 When charge/discharge control FET drive mode, OV pin is charge control output pin.When
cascade mode, OV pin is charge control output pin and charger connect signal input pin.
18 The input pin connected to charger negative voltage.
19 The input pin for charge control. And, charger connect signal output pin.
20 The input pin for discharge control. And, load connect signal output pin.
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Select

Detection voltage / Release voltage

Charging overcurrent
detection voltage

Vcocp

-0.030

-0.030

Short detection voltage

Vscp

0.350

0.350

Discharging overcurrent
detection voltage 2

Vdocp2

0.200

0.200

Discharging overcurrent
detection voltage 1

Vdocp1

0.100

0.100

Cell balance hysteresis
voltage

Vcbr

0.010

0.010

Cell balance detection
voltage

Vcbd

4.200

3.550

Overdischarge release
voltage

Vuvr

3.000

2.700

Overdischarge detection
voltage

Vuvp

2.750

2.300

Overcharge release
voltage

Vovr

4.100

3.550

Overcharge detection
voltage

Vovp

4.250

3.700

Product name

MM3877C05WBE

MM3877C06WBE

Temperature protection detection / release temperature

Temp protection
monitoring period

ttmon

sec

2.68

2.68

Temp protection
monitoring time

tthm

msecC

16.0

16.0

Low temp protection
release temperature for
discharging

Tthr4

°C

Low temp protection
detection temperature for
discharging

Tthp4

°C

Low temp protection
release temperature for
charging

Tthr3

°C

10

10

Low temp protection
detection temperature for
charging

Tthp3

°C

High temp protection
release temperature for
charging

Tthr2

°C

40

40

High temp protection
detection temperature for
charging

Tthp2

°C

50

50

High temp protection
release temperature for
discharging

Tthr1

°C

65

65

High temp protection
detection temperature for
discharging

Tthp1

°C

75

75

Product name

MM3877C05WBE

MM3877C06WBE

Please inquire to us, if you request a rank other than the above.
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MM3877 Series

ion guide

Select

Detection delay time / Release delay time

Temp protection release
delay tim

tthr

msec

100

100

Temp protection detection
delay time

tthp

sec

2.048

2.048

Charging overcurrent
release delay time

tcocr

msec

128

128

Changing overcurrent
detection delay time

tcocp

msec

1024

1024

Short detection delay time

tscp

usec

350

350

Discharging overcurrent
release delay time

tdocr

msec

1024

1024

Discharging overcurrent
detection delay time 2
(at COC = 0.01uF)

tdocp2

msec

10

10

Discharging overcurrent
detection delay time 1
(at COC = 0.01uF)

tdocp1

msec

100

100

Cell balance detection
delay time

tcbd

sec

0.256

0.256

Overdischarge detection
delay time

tuvp

sec

1.024

1.024

Overcharge detection
delay time

tovp

sec

1.024

1.024

Product name

MM3877C05WBE

MM3877C06WBE

Option function

0V battery charge function

Prohibition

Prohibition

Temp protection release
function

Temp

Temp

Charging overcurrent
release function

Charger remove

Charger remove

Discharging overcurrent
release function

Load remove

Load remove

Overdischarge release
function

Latch

Latch

Overdischarge hysteresis
cancel function

Enable

Enable

Overcharge release
function

Latch

Latch

Cell balance function

Enable

Enable

Product name

MM3877C05WBE

MM3877C06WBE

Please inquire to us, if you request a rank other than the above.
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Application

1) 13cells protection circuit (Current pathway : common)

CELL+ P+
MM3877(2) D
R =% [Z|voD SDC 35—
SBI
1 e S, W sociE—
— Ruis l‘tq 2.20F T (35V)] E V6 VCM E_'
il Y I Glvs oz
VT R £ v foog 5lva VLM[18—
W S ST Wee | it —
T A {5|v3 DCHG 13}
VIO oo § Re ‘}v‘? Roso 1002 0 d4F T Glv2 s Rospphoke
O e werar s A e v ke veme
v {s] E—aW—
- gj:?: Rep 1009 oer T —
5] sEL VSS[—mt
1ol PD COCE—l
Ruuw <
MM3877(1) woMe =
Ryoos 1}10;2 TIvbD socfz Reng 1.0kQ v
v [3—R—— o1
R ke i WEY Y= o 1o
W\ 2|V7 W
v o= R e W SO ;ve Vo
il s e = W
i ey A B %W b v o
VAT Rond RoIK? piide 0GP =
v V3 DCHG[ 1! Qdi
wE Rigmae e [or i = s 1k
e i s T e ) iy T -
vi - Sj” 109 ocﬁr_= J|:| = < Roci < < R,
R ) 5 SEL vss[——m—t B Z RwiEime =
10| PD coc[i—
oSEFT al Q%_ p-
A A A
’ ) AN
CELL- sme Tl L
[&] [4&]
Reui co v
F=| Qm 100k Q
2) Explanation of external parts : 13cells protection circuit
Parts name Roles of parts
Rvop1,RVbp2,Rvi-Rv13 CR low-pass filter to stabilize a supply ripple of VDD pin, V1 to V7 pins. This resistor is used to drive an
CIoDIC Iy external pnp transistor during cell balance control.
ZD1,ZD2 Zener diode to prevent destruction of IC by surge voltage and motor back electromotive voltage.
SBD1,SBD2 This is a Schottky barrier diode to prevent the V4 pin voltage from exceeding VDD.
Rg1-RBi13 This resistor is the base resistor of the pnp transistor for cell balance control.
Rout1-Rout13 This resistor is the discharge resistor curing cell balance control.
Qout1-Qour13 PNP transistor for cell balance control.
Rcs1,Rvem, Rvim,Rsoc,Rspe;Ranpt Resistor to protect terminal.
Qrp Nch MOS FET that controls the pull-down resistor when monitoring the load connection.
RpuLLDOWN This is pull-down resistor for monitoring the load connection.
Rsense Sense resistor to monitor charging/discharging current.
Ccoc Capacitor to sets discharging overcurrent detection delay time.
NTC1,NTC2 NTC thermistor to monitor to temperature.
Qba1,Qpa2,Rp,D1 Parts for driving the discharge control FET.
Rov1 Pull-down resistor to turn off the charge control FET.
Rpa1,Rpa2 Resistors for preventing the gate destruction due to parasitic oscillation.
D2 This diode prevents current from flowing back to the OV pin.
Q1,Q2 Nch MOS FET to control discharging current.
Q3,Q4 Nch MOS FET to control charging current.
RpuLLup This is pull-up resistor for monitoring the charger connection.
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n SECONDARY BATTERY ICs
Voltage monitor IC for lithim-ion battery secondary protect MM3734 Series

outrine e (1

The MM3734 series are voltage monitor ICs for rechargeable polymer battery can be detected overcharge state. Internal circuit
Lithium-ion or Lithium-polymer batteries secondary protection, is composed of voltage detectors, reference voltage sources, an
using a high voltage CMOS process. 1—cell lithium-ion or lithium- oscillator, a counter circuit and logical circuits.

Features (Unless otherwise specified, Ta=25°C) "

(1) High-accuracy detection voltage

@ Detection voltage........cccevveeeeciennnen. 4.0V to 4.5V, 5mV steps
Accuracy+20mV, Accuracy+25mV (Topr=-5°C to +60°C)
@ Hysteresis voltage........cccoceeriiennnen. 0V to 1.0V, 50mV steps.

However, “Detection voltage-Hysteresis voltage<4.0V” is disabled.

(2) Range of Detection delay time
@ Detection delay time ...........cccc..e. Selectable from 0.25s, 1.02s, 2.048s, 4.096s.

(3) Low current consumption
@ Normal mode ........ccceevveenieeeiieeeee, Typ. 1.5pA, Max. 3.0pA

@ Stand-by mode Max. 0.8pA
(4) Absolute maximum ratings
@ VDD PN VSS-0.3V to +12V
@ OUT PNt VDD-0.3V to VDD+0.3V
@ DS PN e VSS-0.3V to VDD+0.3V
@ Storage temperature..........ccccuuee..e.. -55°C to +125°C
@ Operation temperature..................... {40°C to +85°C
Pnassiment e ||
l SON-6C
(Top view) Pin No. Symbol Function
1 N.C. Non connection
xG. [ O a1 ne 2 ouT Output of detecting voltage. Output type is CMOS
] ) 3 DS Delay shorten terminal
ouT [2]} i15] vbD
) ) 4 V8S VSS terminal. Connected to ground
Ds [3]} i14] vss
5 VDD VDD terminal. Connected to IC substrait
6 N.C. Non connection
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PRODUCT LINEUP T

o o} o )
9 o) o} o
o @ o 3
= < =] o
< o Q o
S = [} )
PRODUCT Package & Q 2 =
Q ® =
) = 3
3 ®
o
Vdet Vrel tVdet tVrel
MM3734A01YRE SON-6C 4.500V 4.150V 2.048s 16ms
Please inquire to us, if you request a rank other than the above.
TYPICAL AP Il
[CTTTTTTTT T H
1 1
1 1
1 1
T S
| H |
S 5
1st Protection i ! 2nd Protection !
! i
R1 D V- ! DS N.C.
330 Q 4 0s OTuF| = |
VDD COUT T VDD V- !
I 1 1
G R2 ! ! i
0.7 uF ] Vss bout 02K Ll ca ——L{Vvss out :
| 1 0.1pF i
T |
I 1 1
I 1 1
I 1 1
. . ! !
d i i | |
) | | !
| 0ApF | i |
—————— e ! !
i i
1 1
1 1
T 1
1 1
1 1
1 1
1 1

@ R3 and C4 stabilize a supply voltage ripple. However, the detection voltage rises by the current of penetration in IC of the voltage
detection when R3 is enlarged, and the value of R3 is adjusted to 1KQ or less. Moreover, adjust the value of C4 to 0.01pF or more
to do the stability operation, please.
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n CONDARY BATTERY ICs
2 to 4 cells lithium—-ion/lithium—polymer battery secondary MM3508A Series

protection IC

outiine e, (|
MMS3508A series are double protection IC for 2 to 4 serial cells period by latch function. Therefore, it can maintain Fuse cutting
lithium—ion / lithium—polymer battery for secondary protection IC. time. In addition, it can lower the cell voltage when it is high after
Since it has a built-in timer circuit, it is able to set the detection Fuse cutting.

delay time. It can hold the output of detection for a certain

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of overcharge detection/hysteresis voltage
@ Overcharge detection voltage4.0V to 4.5V, 5MV StEP ....ccceeriiiiiiieeie e Accuracy+20mV (Topr=0 to +50°C)
@ Overcharge hysteresis voltage........c.cccovveeriieeeiieenne 50mV to 500mV, 50mV step ......ccccecueeene. Accuracy+100mV

(2) Range of detection delay time
@ Overcharge detection delay time...........cccocceeeinene 1ms to (1msx2")+(1msx2m)
*n1 and n2 can select two arbitrary integers between 0 to 13. (However n1zn2)
(8) Low current consumption
@ Typ. 3.5pA, Max. 5.0pA (Vcell=4.0V)
@ Typ. 0.15pA, Max. 0.30pA (Vcell=2.3V)

(4) Absolute maximum ratings

@ VDD PN VSS-0.3V to VSS+28V
@OV PiN .o VSS-0.3V to VDD+0.3V
@ Storage temperature............. -55°C to +125°C

@ Operation temperature.......... —40°C to +110°C

(5) The FUSE cutting signal is the output between period of time. And the CELL voltage is released by electric discharge resistance of
“60KQ(Typ.)” after FUSE was cut.
And CELL stops an electric discharge if the CELL voltage becomes less than the electric discharge release voltage.

l SOT-26A

(Top view) Pin no. Symbol Function
v E O EW 1 V2 The input terminal of the positive voltage of V2 cell, and the negative voltage of V3 cell
2 V3 The input terminal of the positive voltage of V3 cell, and the negative voltage of V4 cell
» E EVSS 3 VDD The input terminal of the power supply of IC, and the positive voltage of V4 cell
4 ov Output of over charge detection (Output type is CMOS)
DD E Z|°V 5 VSS The input terminal of the ground of IC, and the negative voltage of V1 cell
6 V1 The input terminal of the positive voltage of V1 cell, and the negative voltage of V2 cell
l SSON-6A
(Top view) Pinno. | Symbol Function
1 VDD The input terminal of the power supply of IC, and the positive voltage of V4 cell
oD T‘lo 2 V3 The input terminal of the positive voltage of V3 cell, and the negative voltage of V4 cell
6 v 3 V2 The input terminal of the positive voltage of V2 cell, and the negative voltage of V3 cell
" 2 5 = 4 V1 The input terminal of the positive voltage of V1 cell, and the negative voltage of V2 cell
2 ik 5 VSS | The input terminal of the ground of IC, and the negative voltage of V1 cell
6 ov Output of over charge detection (Output type is CMOS)




n SECONDARY BATTERY ICs

2 to 4 cells lithium-ion/lithium-polymer battery secondary MM3508B Series

protection IC

outiine e, (|
MM3508B series are double protection IC for 2 to 4 serial cells Each of these IC composed of four voltage detectors, reference
lithium-ion / lithium-polymer secondary battery. It detects battery voltage sources, oscillator, counter circuit and logical circuits.

voltage for each cell.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of overcharge detection/hysteresis voltage
@ Overcharge detection voltage.........ccceveerieenienns 4.0V to 4.5V, 5mV step ..ccceevvvceeeriiieeeenne Accuracy+20mV (Topr=0 to +50°C)
@ Overcharge hysteresis voltage........c.cccoveeerieeeieens 50mV to 500mV, 50mV step........ccceeueennee Accuracy+100mV

(2) Range of detection delay time
@ Overcharge detection delay time..........ccccoeceeeinens 1ms to (1msx2")+(1msx2m)
*n1 and n2 can select two arbitrary integers between 0 to 13. (However n1zn2)

(8) Low current consumption
@ Typ. 3.5pA, Max. 5.0pA (Vcell=4.0V)
@ Typ. 0.15pA, Max. 0.30pA (Vcell=2.3V)

(4) Absolute maximum ratings

VSS-0.3V to VSS+28V
VSS-0.3V to VDD+0.3V
-55°C to +125°C

-40°C to +110°C

l SOT-26A

(Top view) Pin no. Symbol Function
. |I O E " 1 V2 The input terminal of the positive voltage of V2 cell, and the negative voltage of V3 cell
2 V3 The input terminal of the positive voltage of V3 cell, and the negative voltage of V4 cell
“ E j Vs 3 VDD The input terminal of the power supply of IC, and the positive voltage of V4 cell
4 ov Output of over charge detection (Output type is CMOS)
VDD E Z| o 5 VSS The input terminal of the ground of IC, and the negative voltage of V1 cell
6 Al The input terminal of the positive voltage of V1 cell, and the negative voltage of V2 cell
l SSON-6A
(Top view) Pin no. Symbol Function
1 VDD The input terminal of the power supply of IC, and the positive voltage of V4 cell
oD TEO A ov 2 V3 The input terminal of the positive voltage of V3 cell, and the negative voltage of V4 cell
3 V2 The input terminal of the positive voltage of V2 cell, and the negative voltage of V3 cell
4 Al The input terminal of the positive voltage of V1 cell, and the negative voltage of V2 cell
e e 5 VSS The input terminal of the ground of IC, and the negative voltage of V1 cell
6 ov Output of over charge detection (Output type is CMOS)

salia)jeg uoj-wniyyr
10} UOD3104d
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n CONDARY BATTERY ICs
2 to 3 cells lithium-ion/lithium-polymer battery secondary MM3508C Series
protection IC

outiine - (|

MM3508C series are double protection IC for 2 to 3 serial cells The terminal CT is used to control the output voltage of the
lithium—on / lithium—polymer battery for secondary protection IC. terminal OV.
It detects overcharge voltage with high accuracy for each cell.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of overcharge detection/hysteresis voltage
@ Overcharge detection voltage.........ccceveerieenienns 4.0V to 4.5V, 5mV step ..ccceevvvceeeriiieeeenne Accuracy+=20mV (Ta=0 to +50°C)
@ Overcharge hysteresis voltage........c.cccoveeerieeeieens 50mV to 500mV, 50mV step........ccceeueennee Accuracy+160mA

(2) Range of detection delay time
@ Overcharge detection delay time..........ccccoeceeeinens 1ms to (1msx2")+(1msx2m)
*n1 and n2 can select two arbitrary integers between 0 to 13. (However n1£n2)
(8) Low current consumption
@ Typ. 3.0uA, Max. 5.0pA (Vcell=4.0V)
@ Typ. 2.5pA, Max. 4.0pA (Vcell=2.3V)

(4) Absolute maximum ratings

VSS-0.3V to VSS+18V
VSS-0.3V to VDD+0.3V
@ Storage temperature............ -55°C to +125°C

@ Operation temperature......... -40°C to +110°C

(5) The terminal CT is used to control the output voltage of the terminal OV.

Prassgoment N ||

l SOT-26A

(Top view) Pin no. Symbol Function
" E O Z' o 1 V1 The input terminal of the positive voltage of V1 cell, and the negative voltage of V2 cell
2 V2 The input terminal of the positive voltage of V2 cell, and the negative voltage of V3 cell
v2 E E Vs 3 VDD The input terminal of the power supply of IC, and the positive voltage of V4 cell
4 ov Output of over charge detection (Output type is CMOS)
VoD E Z| o 5 VSS The input terminal of the ground of IC, and the negative voltage of V1 cell
6 CT The input terminal of OV output control signal
l SSON-6A
(Top view) Pin no. Symbol Function
1 VDD The input terminal of the power supply of IC, and the positive voltage of V3 cell
oD 71"‘30 el ov 2 V2 The input terminal of the positive voltage of V2 cell, and the negative voltage of V3 cell
3 V1 The input terminal of the positive voltage of V1 cell, and the negative voltage of V2 cell
e 5 e 4 CT The input terminal of OV output control signal
e e 5 VSS The input terminal of the ground of IC, and the negative voltage of V1 cell
6 ov Output of over charge detection (Output type is CMOS)
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setection guide L ——

Overcharge C::;esl;(:::;igse Detection
X detection voltage| delay time Latch Standb Terminal
voltage y
MODEL Package Function [m\,":]J [s] function function CcT
VcerlU VHys Tov
MM3508A01RRE SSON-6A 2~4cell 4.220+0.02 500+100 4.10+0.9 O O -
MM3508A02RRE SSON-6A 2~4cell 4.350+0.02 500+100 4.10+0.9 @) O -
MM3508A03RRE SSON-6A 2~4cell 4.450+0.02 500+100 4.10+0.9 @) O =
MM3508A04RRE SSON-6A 2~4cell 4.320+0.02 500+100 4.10+0.9 O @) S
MM3508A05RRE SSON-6A 2~4cell 4.370+0.02 500+100 4.10+£0.9 O O -
MM3508A06RRE SSON-6A 2~4cell 4.500+0.02 500+100 4.10+0.9 @) O -
MM3508A07RRE SSON-6A 2~4cell 4.375+0.02 500+100 4.10+£0.9 O O -
MM3508B01RRE SSON-6A 2~4cell 4.450+0.02 500+100 5.00+1.5 = @) S
V4:620+100
MM3508B06RRE SSON-6A 2~4cell 4.350+0.02 4.00+1.2 o @) =
V3~V1:270+100
V4:620+100
MM3508B07RRE SSON-6A 2~4cell 4.300+0.02 4.00+1.2 - -
ce * V3-V1:270+100 * ©
V4:620+100
MM3508B08RRE SSON-6A 2~4cell 4.450+0.02 4.00+1.2 o O =
V3~V1:270+100
V4:620+100
MM3508B09RRE SSON-6A 2~4cell 4.500+0.02 i 4.00+1.2 = O -
V3~V1:270+100
V4:620+100
MM3508B10RRE SSON-6A 2~4cell 4.400+0.02 . 4.50+1.35 - O -
V3~V1:270+100
MM3508C01RRE SSON-6A 2~3cell 4.350+0.02 390+160 4.00+1.2 = o O
MM3508C01NRH SOT-26A 2~3cell 4.350+0.02 390+160 4.00£1.2 - - O
MM3508C02RRE SSON-6A 2~3cell 4.350+0.02 390+160 5.65+1.7 = = @)
MM3508C02NRH SOT-26A 2~3cell 4.350+0.02 390+160 5.65+1.7 = = O
MM3508C03RRE SSON-6A 2~3cell 4.450+0.02 390+160 5.65+1.7 = = O
MM3508C03NRH SOT-26A 2~3cell 4.450+0.02 390+160 5.65+1.7 - - O
MM3508C04RRE SSON-6A 2~3cell 4.450+0.02 390+160 4.00+1.2 - o O

Please inquire to us, if you request a rank other than the above.

BEMM3508A MM3508B Series (When using it for 4 cells) BWMM3508C Series (When using it for 3 cells)

SC Protector Pack+ SC Protector Pack+

External
E input ©

Pack- Va Pack-
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n CONDARY BATTERY ICs
1 to 3 cells lithium-ion/lithium—-polymer battery secondary MM3563 Series
protection IC

outiine - (|

MM3563 series are secondary protection IC using high voltage is possible.

CMOS process for overcharge protection of the rechargeable Each of these IC composed of four voltage detectors, reference
lithium—ion or lithium-polymer battery. voltage sources, oscillator, counter circuit and logical circuits.
The high accuracy overcharge detection of each cell of the The ultra-small package SSON-6A is used to minimize
rechargeable 1 to 3—cell Lithium-ion or Lithium-polymer battery footprints.

Features (Unless otherwise specified, Ta=25°C) "

(1) Range and accuracy of overcharge detection/hysteresis voltage
@ Overcharge detection voltage4.0V t0 4.5V, 5MV StEP ....ccceeiiiiiiiieeiie e Accuracy+25mV (Topr=0 to +60°C)
@ Overcharge hysteresis voltage..........cccoceevvriennenne. detection voltage -50mV to 500mV......... Accuracy+50mV to 100mV

(2) Range of overcharge detection delay time
@ Overcharge detection delay time..........cccccooeeeee. 1ms to (1msx2")+(1msx2m)
*n1 and n2 can select two arbitrary integers between 0 to 13. (However n1zn2)
(8) Low current consumption
@ Typ. 1.5pA Max. 3.0pA (Vcell=4.0V)
@ Typ. 0.15pA Max. 0.30pA (Vcell=2.3V)

(4) Absolute maximum ratings

@ VDD PN VSS-0.3V to 18V
[ 0 o) [ o O, VSS-0.3V to VDD+0.3V
@ Storage temperature............. -55°C to +125°C
@ Operation temperature.......... -40°C to +110°C

P assgment N ||

l SOT-26A

(Top view) Pin no. Symbol Function
O 1 V2 The input terminal of the positive voltage of V2 cell, and the negative voltage of V3 cell
v2 | 1 6 | V1
2 V3 The input terminal of the positive voltage of V3 cell
3 VDD The input terminal of the power supply of IC
V3| 2 5 |vss P P i
4 ov Output of over charge detection. Output type is CMOS
VoD E Z| o 5 VSS The input terminal of the ground of IC, and the negative voltage of V1 cell
6 Al The input terminal of the positive voltage of V1 cell, and the negative voltage of V2 cell
l SSON-6A
(Top view) Pin no. Symbol Function

1 VDD The input terminal of the power supply of IC

.0 2 V3 The input terminal of the positive voltage of V3 cell

VDD J“; 6] OV
3 V2 The input terminal of the positive voltage of V2 cell, and the negative voltage of V3 cell
V3 |2 i5]vss
4 VA The input terminal of the positive voltage of V1 cell, and the negative voltage of V2 cell
v2 |3} NG

5 VSS The input terminal of the ground of IC, and the negative voltage of V1 cell
6 ov Output of over charge detection. Output type is CMOS

v
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Overcharge Overcharge Detection
detection voltage hysteresis voltage delay time
Product name [mV] [s] Stand by function
Vceu U VHys Tov

MM3563B01NRH 4.350+0.025 340+100 2.0+£30% @]
MM3563B02NRH 4.350+0.025 100+50 2.0+30% O
MM3563B02RRE 4.350+0.025 100+50 2.0+30% O
MM3563B03NRH 4.350+0.025 100+50 6.0£30% O
MM3563B03RRE 4.350+0.025 100+50 6.0+30% O
MM3563B04NRH 4.450+0.025 200+70 2.0+30% O
MM3563B04RRE 4.450+0.025 200+70 2.0+30% O
MM3563B05RRE 4.350+0.025 500+100 4.1£30% O
MM3563B06RRE 4.450+0.025 500+100 4.1£30% O
MM3563B07RRE 4.300+0.025 100+50 2.0+30% O
MM3563B08RRE 4.400+0.025 200+70 2.0£30% O
MM3563B09RRE 4.220+0.025 500+100 4.1+30% @)
MM3563B11RRE 4.350+0.025 300+80 6.0+30% O
MM3563B13RRE 4.500+0.025 500+100 4.1 +30% @)

Please inquire to us, if you request a rank other than the above.

When using it for 3 cells

SC Protector Pack+

ot T O

Pack-
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n SECONDARY BATTERY ICS
MM3625 Series

3, 4cells lithium-ion/lithium-polymer battery secondary

potection protection IC

Outline

The MM3625 series are secondary protection IC using high
voltage CMOS process for overcharge protection of the
rechargeable lithium—ion or lithium—-polymer battery.

The high accuracy overcharge detection of each cell ofthe
rechargeable 3,4 cell Lithium-ion or Lithium-polymer battery i
possible.

Features

(1) Range and accuracy of detection/release voltage
@ Overcharge detection voltage

@ Overcharge release voltage
@ VOU OFF voltage
@ VOUT ON voltage *1

The IC has a regulator and it ispossible to stop regulator by
detected overdischarge.
The internal circuit of IC is composed by the voltagedetector, the
reference voltage source, delay time control circuit, the logical

s circuit, and regulator circuit etc.

(Unless otherwise specified, Ta=25°C) "

3.6V t0 4.5V, 5mV Steps ..ccccevvvveeeeeeieeeeen. Accuracy+25mV
(Topr=0 to +50°C)
3.4V t0 4.5V, 50mV StePS ...ovvvvieeiieeiieee e, Accuracy+50mV

2.1V to 3.2V, 10mV steps .... Accuracy+50mV
2.3V 10 3.4V, 50mV Steps ....coovceeeeeeiirreeeienn Accuracy+75mV

*1 This parameter can set when starting conditions of VOUT are voltage release

(2) Range and accuracy of detection/release delay time *2
@ Overcharge detection delay time..........ccoceveiiiiiiinnns
@ Overcharge release delay time
@ VOUT OFF delay time ....cccceeriiieiieiee e

time1ms to (1msx2")+(1msx2")+(1msx2").... Accuracy+25%
TMS 10 (TMSX2™M)..iiiiee e Accuracy+25%
1ms to (1Msx2")+(1msx2")+(1msx2M™)........... Accuracy+25%

*2 n1,n2 and n3 can select arbitrary integers between 0 to 17. (However n1xn2=n3)

(8) Range and accuracy of regulator output voltage
@ VOUT pin output voltage .......ocvvveeeviiiiiieeeeiee e

1.8V 10 5.0V, 50mMV StepS ....cevvvvcvveeeriiiieennnns Accuracy+=100mV

(4) The setting for three cell and for four cell protection can be set with the SEL pin

(5) Regulator output can be control with the EN pin
@ It does not stop regulator during “H” level is applied to
voltage, it stop regulator

(6) FUSE pin can control with the CTL pin

EN pin. When EN pin is “L” level and cell voltage lower than VOUT OFF

If “H” level is applied to CTL pin without cell voltage, FUSE pin outputs “H” level. In case of “L” level is applied to CTL pin, FUSE

pin outputs “H” level by overcharge detecton

(7) Low current consumption
@ Current consumption1(VDD pin) Vcell=3.5V ..................
@ Current consumption1(VDD pin) Vcell=2.5V

(8) Absolute maximum ratings
@® VDD pin
@ \/oltage between the input pins of voltage of battery
@ FUSE pin, EN pin, SEL pin,CTL pin supply voltage
@ VOUT pin output voltage
@ VOUT pin output current
@ Storage temperature
@ Operating temperature

(9) Recommened operating conditions
@ Operating temperature
@ Supply Voltage
@ VOUT pin output current

Typ. 4.5pA Max. 6.5pA
Max. 0.1pA(When starting conditions of VOUT are EN pin.)
Max. 1.0pA(When starting conditions of VOUT are cell voltage.

VSS-0.3V to VSS+20V
-0.3V to +10V
VSS-0.3V to VDD+0.3V
VSS-0.3V to VSS+20V
150pA

-55°C to +125°C
-55°C to +125°C

-40°C to +85°C
VSS 4.5V to VSS 18.0V
0 to 100pA

v
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Pin assignment - ||

B PLP-10A

(Top view) Pin no. Symbol
1 VDD
2 V3
VBD [E T g o 3 V2
V3 |2 (9] EN 4 Vi
V2 |3 ¢:8:] FUSE 5 vss
P | 6 SEL
V1lan L] vouT
| : 7 VOouT
VSS [ ! i {6 SEL
""""""""""" 8 FUSE
9 EN
10 CTL

setection guide N 11

§2|1892 | 35 S |82 |82 82| & 5 2 2 e |82 &
5 Q 7 o c c o 0 g 9 o 0 c c 3 3 ] o 0 c
Q o Q o = = < 9 - O < g = = o o 5 < 3 =
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o 3 (=} = = 2 o) o g & = o Sl =
2 @ g & 2 s @ < 2 3 3 < 3 2
o] ) «Q ® (0] kel O o =3 S S S ] o
Q 7] ] S c @ = < =3 =3 =
Product name = kS = -~ ® g S 5 5 =4 3 =
g e 5 = = = = @ Q
D =3 = o ®
3 2 2 g - 8
@ o o = 3
S S = e
3 &
g 3
VDET1 | VREL1 VOFF VREL2 | {VDET1 |{VDET1-2| {VREL1 | {VDET2 | \OUT |DD1 |DD2 S
\' \' \' \' sec sec msec msec v A A
MM3625A01RRE 4.425 - 2.750 - 4.10 90.11 - 10.0 2.900 6.0 0.1 O - EN pin
MM3625A02RRE 4.300 - 2.500 - 4.10 90.11 - 10.0 3.300 6.0 0.1 O = EN pin
MM3625B02RRE 4.450 4.250 2.500 - 410 - 16.0 10.0 3.300 6.0 0.1 - - EN pin
MM3625B03RRE 4.450 4.250 2.750 - 7.7 - 16.0 10.0 3.300 6.0 0.1 = = EN pin
MM3625B04RRE 4.500 4.300 2.750 - 717 - 16.0 10.0 3.300 6.0 0.1 - - EN pin
MM3625Y01RRE 4.425 - 2.750 - 4.10 90.11 - 4096.0 | 2.900 6.0 0.1 O = EN pin
MM3625Z201RRE 4.425 - 2.750 - 4.10 90.11 - 4096.0 2.900 6.0 0.1 O - EN pin

*Y01 and Z01 rank do not have a SEL pin. Y01 rank is 3cells protection. Z01 rank is 4cells protection.
Y01 rank and Z01 rank differ in other rank and operation. Please check by specifications individual for details.

Please inquire to us, if you request a rank other than the above.
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MM3625 Series

Typical a|

B4 cells protection circuit

Math Sl TL T
—_ Battery+
—AW\—
MM3625
Rvop
1 voD crL [ 5 [ ]
w vs FUSE [] G [ Qruse cTL
i
Rvz S D1 Rvour
W v2  vout [ 4
Rv1 Battery—
V1 EN RTC+
W ] ] b2l RTC
MCU 4
1 vss SeL []
Cvop| Cva| Cvz| Cvi| RseL SRe voul
Battery-
B3 cells protection circuit
FUSE
LT
R —_ T Battery+
SEL
MM3625
1 vbD cTL [ L]
Rvop G D
1 va FUse [ %E Qruse CcTL
Rv2 S D1 Rvour
M v VouT [ e W— ]
Rv1 Battery—
EJ\NV v EN [ — D2 # RTC+
] vss SEL [} MCU
Cwop| Cv2| Cvi| Rey vou
Battery-

MNI'T S=uivii



Protection for

Lithium-lon Batteries
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fTor li—-1on bactcanry

n SECONDARY BATTERY ICs
Voltage monitoring IC with protection IC MW3790 Series

outiine e, (|
The MW3790 is a voltage monitoring IC with a function of the charge mode of the charge circuit,and reduce the charge. As a
protection IC for lithium ion batteries. communication interface, MIPI® BIF, which is a battery interface
For a solution including a charge circuit, the MW3790 on the developed byMIPI® Alliance (an international organization), is
battery pack realizes accurate measurement of the battery used.

voltage. This solution can maximize the CC (constant current)

Features (Unless otherwise specified, Ta=25°C) "

(1) OV battery charge function permission or inhibition....Inhibition
1.8V Accuracy+0.10V
(2) High accuracy of voltage detection circuit
@ Overcharge detection voltage ... Accuracy+0.020V
Accuracy+0.035V
Accuracy+5.0mV
@ Charge overcurrent detection voltage ..........ccccce.... . Accuracy+3.3mV

@ Short detection voltage1 Accuracy+9.0mV

@ Overdischarge detection voltage ..........cccceeceeecinnnes .

@ Discharge overcurrent detection voltage.................

(3) Low current consumption

(4) Protection mode latch function

@ Overcharge.......ccoooeeveenennne. Disable
@ Overdischarge........cccceeueeee. Disable
@ Discharge overcurrent.......... Disable
@ Charge overcurrent .............. Enable
(5) EEPROM.....cceeieeeeeieee e, equipped
(6) Communication method.......... MIPI® BIF compliant

apptications . 11

(1) Voltage monitoring
(2) Li-ion battery protection

Pin assignment - ||

B PLP-8G

(Top view) Pin no. Symbol Function
1 VREG Regulator output terminal
2 VSS VSS terminal
VREG |1} O i8] BoL 3 VDD VDD terminal
vss |2} i7| pout 4 Cs Current detection terminal
voD |3} fe] cout 5 V- Negative power supply voltage input terminal
cs |4 5] v- 6 couT Charge FET control terminal
7 DOUT Discharge FET control terminal
8 BCL BCL terminal for BIF communication

G
A 4
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setection guide L ——

s 9 5% s 9 §9 o §29 2 2
s 2 g 5 2 g 2 29 gD S g
Q 9 [5) Qg Qg Q= Q9og = -
® = 7S o % = 555 o3 o3
o 2 8 ol Sg S3a o o
a a =r = 5 g o 5]
o) ) o o <@ S = Q Q
g 3 & & 5o £9Q g =
Product name Package 2 > - = &3 a2 = =
Q & @ o ® 3 ® Qg s s
2 ® 3 o S a = =
> s 2 2 3 & &
z : 2 3 d
Q
[
Vdetl1 Vrell Vdet2 Vrel2 Vdet3 Vdet4 Vshort1 Vshort12
MW3790MT1RRE PLP-8G 4.425 4.225 2.450 2.800 0.034 -0.022 0.080 VDD-0.9
MW3790MT4RRE PLP-8G 4.475 4.275 2.450 2.800 0.034 -0.028 0.080 VDD-0.9
MW3790MT5RRE PLP-8G 4.425 4.225 2.450 2.800 0.035 -0.035 0.080 VDD-0.9

Please inquire to us, if you request a rank other than the above.

ockangan N |

Battery Monitoring Block

Internal
Temperature POR 0sC VREG 4[] VREG

Sensor

Digital

Filter ore

A
|

VDD [ |—e——>

Register > BIF 4[] BCL

Y

Sequencer

Protection Function Block

[ cs
Protection DOUT
Function
Block CouT
V-

VSS I:
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fTor li—-1on bactcanry

n SECONDARY BATTERY ICs
Voltage monitoring IC with protection IC MW3793 Series

outiine e, (|
The MW3793 is a voltage monitoring IC with a function of the charge mode of the charge circuit, and reduce the charge. As a
protection IC for lithium ion batteries. communication interface, MIPI® BIF, which is a battery interface
For a solution including a charge circuit, the MW3793 on the developed by MIPI® Alliance (an international organization), is
battery pack realizes accurate measurement of the battery used.

voltage. This solution can maximize the CC (constant current)

Features (Unless otherwise specified, Ta=25°C) "

(1) OV battery charge function permission or inhibition.......... Inhibition
1.5V e Accuracy+0.10V

(2) High accuracy of voltage detection circuit

... Accuracy+0.020V
......................................... Accuracy+0.035V
........................................ Accuracy+5.0mV
Accuracy+3.3mV
Accuracy+9.0mV

(3) Low current consumption

(4) Protection mode latch function

@ OVEICharge. ... co i Disable
@ Overdischarge.........cocv e Disable
@ Discharge overcurrent..........cccoovvciiiiiniiicnsceceee Disable

@ Charge overcurrent Enable

(5) Communication Method..........cccvvvviiieeeeiiiee e MIPI® BIF compliant

(1) Voltage monitoring
(2) Li-ion battery protection

Pnassgoment N ||

H PLP-8H

(Top view) Pin no. Symbol Function
1 VSS VSS terminal
p— . 2 VREG Regulator output terminal
vss|i11 O i8ilcs
. . 3 VDD VDD terminal
VREG |1 2| V7 v-
o o 4 BCL BCL terminal for BIF communication
voD |3 '61| cout
- . 5 DOUT Discharge FET control terminal
BOL |14 {5¢] bour 6 CouT Charge FET control terminal
7 V- Negative power supply voltage input terminal
8 CSs Current detection terminal
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Vdetl1 Vrell Vdet2 Vrel2 Vdet3 Vdet4 Vshort1 Vshort12
MW3793MT1RRE PLP-8H 4.425 4.225 2.450 2.800 0.034 -0.022 0.080 VDD-0.9
MW3793MT4RRE PLP-8H 4.475 4.275 2.450 2.800 0.034 -0.028 0.080 VDD-0.9
MW3793MT5RRE PLP-8H 4.425 4.225 2.450 2.800 0.035 -0.035 0.080 VDD-0.9
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Please inquire to us, if you request a rank other than the above.
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Battery Monitoring Block
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141



142

Tor li—-iomn bacttenry

n SECONDARY BATTERY ICs
Voltage and temperature monitoring IC with BIF MM3757 Series

outiine - (|

The MM3757 is a voltage and temperature monitoring IC. For a communication interface, MIPI® BIF, which is a battery interface
solution including a charge circuit, the MM3757 on the battery developed by MIPI® Alliance (an international organization), is
pack realizes accurate measurement of the battery voltage. used.

This solution can maximize the CC (constant current) charge

mode of the charge circuit, and reduce the charge. As a

Features (Unless otherwise specified, Ta=25°C) "

(1) Highly accurate measurement of battery voltage and temperature

(2)) Communication method......... MIPI® BIF compliant

applications L (1

Voltage monitoring

Prassgoment N ||

B PLP-6H

(Top view) Pin no. Symbol Function
1 VDD VDD terminal
VDD ijo lf}l TEST 2 VREG Regulator output terminal
VREG |I2! 'sil BOL 3 V8Ss VSS terminal. Connected to ground
vss lél 14:11 CE 4 CE Chip enable terminal
5 BCL MIPI® BIF BCL terminal
6 TEST Test terminal
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fTor li—-1on bactcanry

n SECONDARY BATTERY ICs
Voltage monitor IC for lithium-ion/lithium-polymer cell m
balance

outine e 11
MM3513 series are voltage monitor ICs for rechargeable lithium- Each of these ICs is composed of voltage detectors, reference
ion or lithium—-polymer batteries, using a high voltage CMOS voltage sources, an oscillator, a counter circuit and logical
process. circuits.

Each lithium-ion or lithium-polymer battery can be balanced.

Features (Unless otherwise specified, Ta=25°C) "

(1) High-accuracy detection voltage
@ Detection voltage................. 3.5V 10 4.5V, BMV StEPS ..ooviiiiieieiiee e Accuracy+20mV
Accuracy+25mV (Topr=-5°C to +60°C)
@ Hysteresis voltage................ 0V to 0.4V, 50mV steps.
However, “Detection voltage-Hysteresis voltage<3.5V” is disabled.

(2) Range of Detection delay time
@ Detection delay time............. Selectable from 0.25s, 1.0s, 1.2s, 3.0s, 4.5s.

(3) Low current consumption
@ Normal mode. .........cceeveeennee Typ. 1.5pA, Max. 3.0pA
@ Stand-by m