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NORMAL mode

BER.BE.EREZAEL. REETEEZTVEY . A - NEFHII. 18 EH (Default) TITLET - 12C
BEX. BITAEMGTRETT,

Mode B8 &4

- E—RFEBIVUFEZELLEZS -  HEEE-F

. . - SLEEP d
AR ERARIEREOREE S EESELBE mode

- STANDBY mode £L<I%
SHUTDOWN mode

D EBMEEAICTREEUTOREESSERMRELESS

SLEEP mode
BER.BEE.REZAEL. RREEEZTVLET, AIE - NEE AL, 205 FHA (Default) TITLVET . 12C
BEX. BICEMTIKRETT,

ModeiBFE &4
- E—RERITUREZELEES -  £ETFEE—F
- AIEERMIEBIEULDESE - NORMAL mode

- STANDBY mode £L<I%
SHUTDOWN mode

L EBMEEAICTREEUTOREESSERERELESS

STANDBY mode

STANDBY modeTlX, Fuel GaugeZEIEMNZIELE T, R MERAMD NE X REFHINFET,
ETHOLPRAMELRESINE T,
STANDBY modemM 5D EIREIE. ED 12C commandIZ&>TH ACTIVE model ZFBITLET,

ModeBF &4

2CaVREZE —  NORMAL mode
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SHUTDOWN mode

SHUTDOWN modeTl&, £ TOHEIZILLET , F- BEHERAMODARITEHONET,
ETHOLORAENRDHONET,
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Mode B &4
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SMEREIERZHIE T D EATREERYET .

BEETRLE/EREE. BEERHEERHEIENENISRERAETHYFET,
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ARETY ., EIAABHTIRB=EDREREL. REFORIE. TERORESEBEHYET .
WERE. MEFDORREXEHEMELZ TR -BRIZESAANEREL, REDI(X., TERHD
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TNTNORMEIE. IRV RTERENTRETHY. RELTETTIEICERAAHAEI)TEINET,

ALERTHERE

Flags (*9)DIREEIZIEL T, ARAMIK LT 53— EIIAAZH W TEE T, AEIAAE S (FHDQ.
Fr(E SEICHATNFT , (9: BB DFlagsAY U R ESHR)
TI3—hEIAHZERESELEN . HAESDER, BHEREF. NBNVMTRETEET,

TS5—hrERAHMNFEET HE, HDQ or SEM AssetcsEzT . 7I—FERAAMNFEEL-ERI(LK.
FlagsCHEERTE=E T, 7I7—FEIYRAA B I, 75— FERIHEEL=FIZEEREINET,
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BEETH—< vk

12C write format (1 byte write : HOST — Device)

Write
Start Clock Stretch Clock Stretch Clock Stretch
— Acknowledge
P Slave Address - P Command R P Write Data (1st Byte) /_ Stop
[s{1]o]1|o]1|o]1]o]c|A]ar|as|as|as|a3|a2|a1]a0| c|A|d7]d6|ds]|da|d3|d2|d1|do| c[A] P
: Master I2C -> Slave 12C
: Slave I12C -> Master 12C
12C write format (n byte incremental write : HOST — Device)
Write
_ Clock Stretch _ Clock Stretch _ Clock Stretch
tart
— Acknowledge
P Slave Address - / P Command -~ P Write Data (1st Byte)
[s{1]o|1]o]1]o]1]o]c]|A]a7]as|as|as|a3|a2]a1]a0] c| A |d7|d6]ds5|d4]d3|d2|d1]d0f c| A |
Clock Stretch Clock Stretch
< Write Data (2nd Byte) > [ < Write Data (n Byte) > /_Stop
d7|dé|ds|da|d3|d2[d1|do c [ A | d7|dé|ds|da|d3|d2[d1|do| c [ A] P |

[ | : Master I2C -> Slave 12C
: Slave I2C -> Master 12C

12C read format (1 byte read : Device — Host)

Write
tart Clock Stretch ___ Clock Stretch
— Acknowledge
P Slave Address o / P Command R
|s{1]o]1|o]1|o]1]o]c|Aa]a7|as|as|as|a3]|a2|a1]a0] c] A
Read —Clock Stretch
epeated Start Clock Stretch No Acknowledge
— Acknowledge
_ Slave Address - / ) Read Data ~ /_ Stop
—> [sr|1|o]1]o]1]o]1]1]c]|A]d7|d6|ds]|da|d3]d2|d1|do| c|A]P|

[ | : Master I2C -> Slave 12C
[~ | : Slave I2C -> Master 12C

12C quick read format (1 byte read : Device — Host)

Read
—Clock Stretch
lock Stretch
tart Clock Stre No Acknowledge
— Acknowledge St
Slave Address Read Data / op
i » d »

[s{1]o]1|o]1|o]1]1]c]|a]d7|d6|ds|da|d3|d2[d1]dof c|A]P]|

: Master 12C -> Slave 12C
: Slave I2C -> Master 12C

MITSUMI ELECTRIC CO.,LTD.
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I12C read format (n byte incremental read : Device — Host)

Write
—Clock Stretch —— Read

—Repeated Start -

Acknowledge
Slave Address [ Command Slave Address /
» d » a »

tart Clock Stretch

A

=

1{o|1]o]1]o]1]o|c]|Aa]a7|as|as|as|a3|a2]a1]a0] c|A]s[ 1] 0| 1]{0]1]0]1]1]C A—|

Clock Stretch ___ Clock Stretch
No Acknowledge
Read Data (1st Byte) Read Data (2nd Byte) /7_ Stop
< » < >

d7|d6|ds|d4|d3|d2|d1|do| c | A|d7|d6|ds5|d4|d3|d2[d1]do| c|a]P]

[ | : Master I2C -> Slave I12C
[~ | : Slave 12C -> Master 12C

12C T/INMAFTRLR

FINA AT L ADEEIXAA/ABTT,

TNARTRLRIZABNVMIZEEHINTHY ., BRBRABICO—FSNA2EHAEE>TEYET,
CORCTNARTFRLARIE. MU S E T CHERAFED I EEWNV=7FLAZEHFIEZALESLT
BETY .

RCAALT Ik

MM8118[&, FRARE RCOBIES , RAMMLIENENGE . THIENRELNREBING T TLDIEE.
0.2¥) (Default) TAA LT IRLET , FALTIMEL., BIEP D RequestZ AbortL . 12CZIEFLDIRREIZ
HYET,

B LT R EMMS118NEBEDNVMIZ SR ENRFIN TEY . TEATEETT,

MITSUMI ELECTRIC CO.,LTD.
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RCYUAYIRNLYF

MM8118ERARDRCEEIZIZIVAYI RN YFNRBELRYET , VAVIRAN Yy FEINIHAMIEIRKT

1ms&iEYET,

12C quick read format (1 byte read : Device — Host)

Start

Slave Address

Read

»
»

A
«

— Clock Stretch

No Acknowledge

/\ Stop

Clock Stretch
— Acknowledge
/ Read Data
1 C

[s[2]o]xfof1]ofs A|d7]d6]as[aa]as[a2]a1]ao] ¢ [a]r]
1ms (max) 1ms (max)

12C DITARZA L

: Master 12C -> Slave 12C
: Slave I2C -> Master 12C

MM8118I&, 12C Write format5E T . XD BIEFFIRT AETICVIA MERIAVLBELRIZEENHYET,
("STOP"§E - L "START" &M M /N AT )—fE])

UTISRTaAYURDGEE, D IA AN RDEEGYET .

Command List of Wait time

Code Name Wait time
0x00/0x01  |Control (Reset request)
0x60 Block Data Checksum 100msec
0x54 Authenticate Checksum
12C write format (n byte write : HOST — Device)
Write
tart Clock Stretch Clock Stretch Clock Stretch
— Acknowledge
Slave Address / Command Write Data (1st Byte)
[s{1]o|1]o]1]o]1]o]c]Ala7]as|as|as|a3|a2]a1]a0] c| A|d7|d6]ds5|d4]d3|d2|d1]d0f c] A —|
Clock Stretch Clock Stretch
Write Data (2nd Byte) Write Data (n Byte) Stop
< > < > /T
d7|de|ds|da|d3|d2[d1|do c [ A| d7|dé|ds|da[d3|d2[d1[do[ c[A] P| waittime
[ ] : Master I2C -> Slave 12C
[~ | : Slave 12C -> Master 12C
L. BUGITAREREL 2TV FEEELEE . MM8118IE nackiEBELET
MITSUMI ELECTRIC CO.,LTD. 16
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Fuel Gauge IC for Li-ion battery

a<wUR

aAvUREE

ARICTIE., FEAEFROMG. MEE-FORERZE UTISRIARULEFERALTITVEY,

Standard Command List

Name Code R/W Data size Unit
Control 0x00/0x01 R/W 2 N/A
At Rate 0x02/0x03 R/W 2 mA
Unfiltered SOC 0x04/0x05 R 2 %
Temperature 0x06/0x07 R 2 0.1K
Voltage 0x08/0x09 R 2 mV
Flags 0x0A/0x0B R 2 N/A
Nominal Available Capacity 0x0C/0x0D R 2 mAh
Full Available Capacity 0xOE/OxOF R 2 mAh
Remaining Capacity 0x10/0x11 R 2 mAh
Full Charge Capacity 0x12/0x13 R 2 mAh
Average Current 0x14/0x15 R 2 mA
Average Time To Empty 0x16/0x17 R 2 minutes
Filtered FCC 0x18/0x19 R 2 mAh
Safety Status 0x1A/0x1B R 2 N/A
Unfiltered FCC 0x1C/0x1D R 2 mAh
Max Load Current Ox1E/Ox1F R 2 mA
Unfiltered RM 0x20/0x21 R 2 mAh
Filtered RM 0x22/0x23 R 2 mAh
BTP SOC1 Set 0x24/0x25 R/W 2 mAh
BTP SOC1 Clear 0x26/0x27 R/W 2 mAh
Internal Temperature 0x28/0x29 R 2 0.1K
Cycle Count 0x2A/0x2B R p) Counts
State Of Charge 0x2C/0x2D R 2 %
State Of Health Ox2E/Ox2F R 2 %
Charge Voltage 0x30/0x31 R 2 mV
Charge Current 0x32/0x33 R 2 mA
Passed Charge 0x34/0x35 R 2 mAh
DODO 0x36/0x37 R 2 N/A
Self Discharge Current 0x38/0x39 R 2 mA

MITSUMI ELECTRIC CO.,LTD.
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Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

Extended Command List

Name Code R/W Data size Unit
Pack Config 0x3A/0x3B R 2 N/A
Design Capacity 0x3C/0x3D R 2 mAh
Data Flash Class 0x3E R/W 1 N/A
Data Flash Block O0x3F R/W 1 N/A
Block Data / Authenticate 0x40~0x53 R/W 20 N/A
Block Data / Authenticate Checksum 0x54 R/W 1 N/A
Block Data 0x55~0x5F R/W 11 N/A
Block Data Checksum 0x60 R/W 1 N/A
Block Data Control 0x61 R/W 1 N/A
Product Information Length 0x62 R 1 N/A
Product Information 0x63~0x6C R 10 N/A
FG Condition Ox6E/Ox6F R/W 2 N/A
Reserved 0x70/0x71 - - -

Current 0x72/0x73 R 2 mA
Reserved 0x74~0x7F - - -

MITSUMI ELECTRIC CO.,LTD.
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

BT UREM (Groupl)
BET—2DY A1 XH 2bytes(Iword) DAY R ZE LI TFIZRLET,
Unfiltered SOC [0x04/0x05]

COATUKRIF  BRERLUREEREZEICFEATRELIAIILA) VTSN TOVEWNERBERE(C I AR ETHEL
TANBITENTWVEWNEREDLEFRLET, TER. LLJIIERSARELTOEWMEES (X, EESNE-HE
ERME (#0200 FHICHEERERLET,

Data Type : unsigned integer
Unit : [%]

Temperature [0x06/0x07]

AR AT —IREZANFYAESNZRERR. FEAXICIZRBSN T
BEEUHICEYBESNZEEFRERLET,

Data Type : signed integer
Unit : [0.1K] ([0.1°C] selectable by Data Flash setting)

Voltage [0x08/0x09]
ZOaAvURFEM, HLLILE M/ VI DBEEERLET .

Data Type : unsigned integer
Unit : [mV]

Nominal Available Capacity [0x0C/0x0D]

ZOITURIE, B EREEERLET,
AL ZEDEE(0.2CIRE. 25°C) TORBEETRLET,

Data Type : unsigned integer
Unit : [mAh]

Full Available Capacity [0xOE/OxOF]

COARURIE BHRBEREERLES,
MIEBEREL. REDRM (0.2CKE. 25°C) TOILVREERLEY

Data Type : unsigned integer
Unit : [mAh]

MITSUMI ELECTRIC CO.,LTD. 19
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Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

Remaining Capacity [0x10/0x11]

FYRENDFEBRENRFVET,
Filtered RM value
Unfiltered RM value

it

%

[

CDaATURIE, HeREEEE
AL—TUTER
AL—D UGBS

Ko e
flt  F

Data Type : unsigned integer
Unit : [mAhR]

Full Charge Capacity [0x12/0x13]

AL—DUTBMRE Filtered FCC value
AL—D T ENERTE Unfiltered FCC value
Data Type : unsigned integer
Unit : [mAh]

Average Current [0x14/0x15]
COATURIFEMALTRNS, FEBMARNIBEROFHELFRLES,

Data Type : signed integer
Unit : [mA]

Average Time To Empty [0x16/0x17]

COARURFRES SO FHERESYRBFRME (ERATERM ZRLET,
BRARELTORWNGERICIE, TIAHIMIBEBERTRELLEEZ. F-. REDHTIZ(Z

65535%5BRLFET .
Data Type : unsigned integer
Unit : [minutes]

Filtered FCC [0x18/0x19]

ZODATURIE, BERLUNEERIELEICHNERREE I L) T SNB R EREERLET,

Data Type : unsigned integer
Unit : [mAhR]
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Unfiltered FCC [0x1C/0x1D]

COARURF RESLIUNEERELZREICHERREL I VT ENTOVRWERERESE

RLET,
Data Type : unsigned integer
Unit : [mAh]

Max Load Current [Ox1E/Ox1F]

ORI, BASFHNIBROBKEEELET .
Max Load Current|d, FIHARAKERHKE. LI R EHELIYKRESIMEZEHLTLEET,
Fi-. BREHCRFBELOREOFYE~LBRENTOAET .

Data Type : signed integer
Unit : [mA]
Unfiltered RM [0x20/0x21]

COAVURF BESLUONEERBEEREICRERREA I LIV TENTOVENVEREERLET,
FRER. LLAEIERNREELTVRWNMES(F, EBRSN-HEBERE (K 020 2&ICRBEELRLET,

Data Type : unsigned integer
Unit : [mAh]

Filtered RM [0x22/0x23]

COARUNE BERIVHEERBEEZEICRETNREL I LI VTSN -RREETRLES .
RER, LLEERDRELELTORVNEEX, EBRSN-HREBEERE (8 0.20) ZRICEREZRLES,

Data Type : unsigned integer
Unit : [mAhR]

Internal Temperature [0x28/0x29]
COARURERICIZABSINTIZEE U HICKYAIE SN B ERERERLET,

Data Type : signed integer
Unit : [0.1K] ([0.1°C] selectable by Data Flash setting)
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Cycle Count [0x2A/0x2B]

ZOaATURE. BEFTOBIEERBZRLET,
FHRERHL. BEXRERENEREREICELBAT1ADUNTYTEINET,

Data Type : unsigned integer

Unit : [counts]

State Of Charge [0x2C/0x2D]

COATURE RERIUVHREERMBEEEIC EFH_IﬁE?E,ﬁB’E EREICHTORBAIRGERENLLRE
BLET, FER, LLIIBRVPRELTUVEWNERIET, ERSNI-NEEBIRME (89 0.20) T &I RZIR

LET.
Data Type : unsigned integer
Unit : [%]

State Of Health [0x2E/Ox2F]

COARURIE, BOMNYBREICH T IRANDEHNRTEDLLRERLET,

Data Type : unsigned integer
Unit : [%]

Passed Charge [0x34/0x35]

ZOATURIF. MEBERICERBINTI-oVIIL DR FTEEREERLET,

Data Type : unsigned integer
Unit : [mAh]

DODO [0x36/0x37]

ZDARURIE, RRICERINF-00VO M EEREERLET,

Data Type : unsigned integer
Unit : N/A

Self Discharge Current [0x38/0x39]

ZOavURIF. BHOBHCKREERERLET,

Data Type : signed integer
Unit : [mAhR]
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Flags [0xOA/Ox0B]

COavURE, BitikaE/IEHRERLET,

NoTFYDRKE/NERIL. FRRDESIZEZEEYNMIEY LY TEATWET,

Battery Status bit

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
Hi byte oTC oTD BATHI BATLOW | CHG_INH RSVD FC CHG
Lo byte | OCVTAKEN occ oDC oT uT soc1 SOCF DSG
oT1C METOEERERHH ERNFTEEBHEERULDIREEIZEINT.,
LRREEULE 1, BIREELT :0
oTD MEPOESRERE ERIPNEHEERUTOIREIZE T,
FREELULE 1, BIREELUT 0
BATHI C BEEGBRE) B FREFELE 1, BIREELT : 0
BATLOW TR TRET®EA: 1, BIREELLE 0
CHG_INH : REZi#&H ERAFTEBHEERULDIKEIZHINT,
FEZILEBE(ER/TER) 1
FEHLRESH., T-IEREHIEEHRREDE 0
FC . BRERE BT ERERF 1
soc < T EfERR SOCRIE : 0
HIT B SN
1) BEENEFREEETULETHS
2) BRAKRERLRILEEBRRETHD
3) 1), 2DIKEEA., R ERFRRHEINT-
CHG : RREEFE SOCHMFEEEFA] SOCERELL T THY.

CHG_INH = 0D EF :1

SOCHV i FE B AERR SOCERTE XY KEL, F=(X
CHG_INH = 1D & :0
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OCVTAKEN AR EFHIEREN OVIZKAERBREMIEZITO-IGR : 1

OVIZKAEBREMEMNITHNTIVELMES : 0

occ : REBERRL ERERLUL 1, BIFRERUTF :0
oDC : MEBERRL TRERUT : 1, BRERUL 0
ot : BREBRH TRBEELE 1, BIFEELUT 0
ut  RREERE TRREELT 1, EFEELL 0
SOC1 D HEEBERIRICEKY  ULTOLSWIREBERLET,

SOC1#& H (I EH) Remaining Capacity < SOC1 Set®ER{E : 1
socii&H (FEE ) Remaining Capacity > SOC1 Clear® B{E
:1—00r0—1

*Set/Clear SOCIOAVY U REZ(E (0
<ERBREBAEEE = B>
SOC1 detection Remaining Capacity = SOC1 SetMEA{E : 1
Remaining Capacity = SOC1 ClearDER{E : 0
SOCF : SOC Final#& H Remaining Capacity = SOCF Set®DBi{E : 1
Remaining Capacity = SOCF ClearDER{E : 0

DSG . MERH WER 1, TER, £ omARF: 0
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Safety Status [0x1A/0x1B]

CDATURIE, BitiKEE/IBREBRLET . Flagsav U RDOBRENRRELVET,

NyTYORE/NERIE. FRROLSIZKEYMIEY LTSN TULET,

Battery Status bit

bit7 bité bit5 bit4 bit3 bit2 bitl bit0

Hi byte RSVD RSVD RSVD RSVD RSVD RSVD RSVD RSVD

Lo byte RSVD RSVD RSVD RSVD RSVD RSVD OVP UVP
OVP : BREERE FREFLULE 1, BREELUT :0
uvp ; BRERE TREELUT 1, BIREELLLE 0

FHEQTNEEM (Group 2)
KICIZX L, INGA—RAT—RGEEE-ZIETHATUFEUTITRLET,
Control [0x00/0x01]

ZDIATURIE, RICOBEHIEDZRTE . FRERE/FROMBEETLES .
LFEDETFIX. ATURIZHL 2bytesD /NTA—RIZKYITWLVET,

Command Parameter

Control Command Parameter

Name
Byte O Request Code Low Byte
Byte 1 Request Code Hi Byte

Receive Data

Control Data Format

Name
Byte O Data Low Byte
Byte 1 Data Hi Byte
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Fuel Gauge IC for Li-ion battery

[Request code list]

Request code table

Request content code Code type Description
CONTROL_STATUS 0x0000 R status information
DEVICE_TYPE 0x0001 R device type
FW_VERSION 0x0002 R firmware version
HW_VERSION 0x0003 R hardware version
RANK_CODE 0x0004 R rank code information
PREV_MACWRITE 0x0007 R previous MAC
CHEM_ID 0x0008 R data flash ID (parameter ID)
DF_VERSION 0x000C R data flash revision (parameter rev.)
SET_SLEEP 0x0010 w enable to change FULL SLEEP mode
SET_HIBERNATE 0x0011 w enable to change HIBERNATE mode
CLEAR_HIBERNATE 0x0012 w disable to change HIBERNATE mode
SET_SHUTDOWN 0x0013 w enable to change SHUTDOWN mode
CLEAR_SHUTDOWN 0x0014 w disable to change SHUTDOWN mode
OCvV_CMD 0x001F w execute OCV correction
SEALED 0x0020 w set SEALED access mode
IG_ENABLE 0x0021 w enable device to normal FG operation mode
CAL_ENABLE 0x002D w set device to Calibration test mode
SET_LOCKTYPE 0x0040 w set device Lock type
RESET 0x0041 w reset device
EXIT_CAL 0x0080 w stop device to measure Calibration
ENTER_CAL 0x0081 w start device to measure Calibration
CONTROL_STATUS [0x0000]
Z M Request Codeld . RICH & FEIRREFMEIFLET .

CONTROL_STATUS bit

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
Hi byte RSVD FAS ss CALMODE RSVD RSVD  |QMAXUPDATE|  RsvD
Lo byte | SHUTDOWN | HIBERNATE | FULLSLEEP SLEEP LDMD DNR VOK QEN
FAS FULL ACCESS SEALED Full Access Sealed (Data Flash® 4% 5E D $E1g HY
state Read/WriteZZ IE S 7= ) IRRE DB, setcL B,
SS SEALED / UNSEALED Sealed (Data Flashh® Read/WriteZ2 1E S 1-) IR AE
state E%; Seté’h:éo
CALMODE Calibration function Calibration#8 BE DY % D BF (CAL_ENABLEIX{E£) .
seteNFEzY .
QMAXUPDATE QMAX update BMWREFHZTRLET, BEHSNS-UVICREH S
LET,
SHUTDOWN SHUTDOWN function SHUTDOWN mode~NB# 3 5 M RIS F-HE.

setEN D,
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HIBERNATE . HIBERNATE function STANDBY mode~NEB T D EMFRISN -,
setand,

FULLSLEEP - FULL SLEEP function FULL SLEEP mode B 9 5 EMEFaI SN =55,
setand,

SLEEP - SLEEP function AICHS SLEEP mode TH A EFRLET,

LDMD . EBN/EEBTR FTEHE—FK 1

FILaYX L

DNR : Device not Ready FGEIMEE—RAEEISN . FGDIFEHRMNEFTEHET.,

setanEz 9,

LLTND&ES7I5E . DNR = 1IOREMNSEIAINE T,

1) POR&. 2) Standby modeh\ 5., Normal mode B

VOK . Voltage OK BENREELHIBISNI-BE, st FT,

QEN : FG mode enable BED FGEHEE—FICHDE., setesnFT,
(IG_ENABLEZ%:1E )

DEVICE_TYPE [0x0001]

Z M Request Codeld ., KICDZA TIEREZIIFLET , RICTIE, "0x8118" DI EHYFET,
FW_VERSION [0x0002]

Z D Request Codeld, FW/ \—Ia U EHREFEELET,

HW_VERSION [0x0003]

Z D Request Codeld . HW/N—I 3 EREEVFLET . AICTIL, "0x0021" DS B ELGEYET,

RANK_CODE [0x0004]

Z @ Request Codeld . ET /L RankA—FIEEHRZIIFLET . RICTIE. "0x3047" (= 'G0")
DLEELELFYET,

PREV_MACWRITE [0x0007]

Z M Request Codeld:. HiI[E] Control AR U RIZERESNT-EXIMEFLET,
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CHEM_ID [0x0008]

Z M Request CodelZ. BIE] Control AT RIZERE SN -BEZIEBLET,
DF_VERSION [0x000C]

Z D Request Codeld:. Data FlashZERFE SN TVDEM/NTA—2D DIFHREMFLET S
SET_SLEEP [0x0010]

Z M Request Codeld . RICD EEE—KR% FULL SLEEP mode~N BT AT EXEFRILET,
SET_HIBERNATE [0x0011]

Z M Request Codeld . RICD EJEE—K % HIBERNATE mode BRI A EXHAILET,
CLEAR_HIBERNATE [0x0012]

Z D Request Codeld . ARICD EJEE—K % HIBERNATE mode~N BT HEFEIELFET,
SET_SHUTDOWN [0x0013]

Z D Request Codeld, RICD ENEE—K % SHUTDOWN mode~N BT H_EEFAILET .
CLEAR_HIBERNATE [0x0014]

Z ) Request Codeld . RICD EIEE—F % SHUTDOWN mode~BF G 5 EEEIELET,
OCV_CMD [0x001F]

Z D Request Codeld ., BIESNF-BIEIZT OCVAHIEZITLVET .
SEALED [0x0020]

Z D Request Codeld, AIC% SEALED access model 2SR ELET ,
IG_ENABLE [0x0021]

Z O Request Codeld:. Intelligent Gauge 7 LAY X LEHIHZRELET . £1=. ZD Requestl.
UNSEALEDIKRED BF D A B NETYET,

CAL_ENABLE [0x002D]
— D Request Codeld, RICHEE FGENMEE—F DG A . CalibrationBI{EE—F ~EZTEL .
CalibratonEI{EE—F DB E . BED FGRIEE—FRAEELET . Ff-. 2D RequestlE.
UNSEALEDIRREDBF DA B NELGYVET

SET_LOCKTYPE [0x0040]

Z D Request Codeld. ARICD Lock TypeEZEXVIFLET .
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RESET [0x0041]

Z @ Request Codeld, AIC% resetLET , Fl=. ZD Request(d . UNSEALEDIA HE D BF D A4
AMELBYES,

EXIT_CAL [0x0080]

Z D Request Codeld:. CalibrationEE E—F D1F & CalibrationfLEEF{ZIELET,
FEf=. 2D Request/E . UNSEALEDIKREDBF D A BN ELYET,

ENTER_CAL [0x0081]

Z D Request Codeld, CalibrationEI{EE—F D 1H & CalibrationfLEBZEIELE T,
F1=. 2D Requestld . UNSEALEDIRBED B DA BN LY ET,

At Rate [0x02/0x03]

COAYURIE  BRESLUVERMEXIYZRBIERME (EAREERE) 25 ET5-0DEREZRELET .
CHIAYVRTHRESN-ERENSEHINDIZE0ERE X, At Rate Time To Empty [0x04/0x05]
OYURTRETEET,

Command Parameter

Data Type : signed integer
Unit : [mA]

Receive Data
Data Type : signed integer
Unit : [mA]

BTP SOC1 Set [0x24/0x25]

COARURIE, R ERAEEORERDER S EREZRELET,
BRAEEMBENENIEE. CORTERESE TES1BFICEAADNREELET .
Fl. COATURIZEEEFTICET, BlAAER . RAT—RRIST BRIV TEINET,

Command Parameter / Receive Data

Data Type : unsigned integer
Unit : [mAhR]
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BTP SOC1 Clear [0x26/0x27]
COATUNE, REEBRNEEORERDEREFMEZRELET,

REERAMENTILES. CORERMEEZ LR FICERAANREELET,
Ffo COARURITREEITICET, BRAAMES . AT —BRISTNVITENETS,

Command Parameter / Receive Data

Data Type unsigned integer

Unit : [mAh]
PR RE$EHE (Group 3)
BET—20Y A XD EHbytesD ATV RZLUTIZRLET,
Pack Config [0x3A/0x3B]

ORI FICO RN ARG EDFREMBLET
ETNTHOBIRAIBELGHREF, FROLIICHEVMIBIYHBTOATLET,

Pack Config bit

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

Hi byte RSVD INTPol INTSel RSVD RSVD RSVD RSVD RSVD
Lo byte RSVD RSVD SLEEP RSVD RSVD RSVD RSVD TEMPS

INTPol . InterruptiE B D H 1B Low Active :0, High Active:1

INTSel . Interrupt{S 5 MDFER SE pin :0, HDQ pin :1

SLEEP . SLEEPHEHE Sleep function enable: 1

Sleep function disable: 0
TEMPS . Thermistor;Bl & @ %t it Thermistor enable: 1, Thermistor disable:0

Design Capacity [0x3C/0x3D]

COARURE, EHMDOUERBELTRLET .

Data Type unsigned integer

Unit : [mAhR]

Product Information Length [0x62]

ZDATURIE, ProductlEERD T —2DRIERLET,

Data Type unsigned char

Unit : N/A

MITSUMI ELECTRIC CO.,LTD.
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Product Information [0x63~0x6C]

ZNATKIZL, ProductDIEERZEERLET,
1HRT—2IL. 7314 FY) 10bytes&EYET

Product Information Format

Name Size
Device Model Name 8bytes
Reserved 2bytes

Current [0x72/0x73]

COARURFBEMALTENSD, FEEBEUANRNIAEERMBEZRLET,

Data Type : signed integer

Unit : [mA]

YRR~ R EEH (Group 4)
AICITR L, WNSA—ET—REERE

Data Flash Class [0Ox3E]

- ZETHATURELUTITRLET,

ZDITURIE, BENIPAR TR, EMIKTF/ NS A—21E % Data Flash&kWYFHEAH J . £7=(d Data Flash~"EE

AL TR D data flash classE3EELFET . SEALED stateDIHFE . AccesstEBINFET,

Data Flash Block [0Ox3F]

COaATURIE, BIEWHARTIER ., BMIKTF/ \TA—2FER%F Data Flash& YA H I . F1=IZL Data Flash
ANEEADFED data flash blockZIEELET S

ZAICTI&. UNSEALED stateMDIHE . 0x005% TE D H &Y . 0x00LANDIEIZHRET A EITHYEE AL

In SEALED state, the setting for the specific purpose is permitted only.

0x00 : set authenticate data

0x01 - 0x03 : get data of Manufacture Data A-C

Block Data [0x40~0x5F]

Z D 32bytes® AE!JZERE (X, SEALED/UNSEALED state MK RE& . Data Flash Class [0x3E], Data Flash Block [0x3F].
Block Data Control [0x61]A<Y > FDEREICEKY . #rAc G BMIZFERINET,

[UNSEALED state]
Block Data Control [0x61] = 0x00 :

CDfEE L. FEEE M T= data flash class/block kY . BB EA

E.RGTABICERENET,

Block Data Control [0x61] #= 0x00 :

COMEEIL, AT —2ERET A=DITFERAINFET,

REIEE. BRTE S A—SIERER

MITSUMI ELECTRIC CO.,LTD.
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[SEALED state]
Data Flash Block [0x3F] = 0x00 :

COMEEIE. BT —2EHRET HHICFERINET,
Data Flash Block [0x3F] = 0x01 - 0x03 :

ZD%EHIL . Manufacture Data A, B, CDT—AEFICERASINET, AEZEMD32byteshAEXTT,

<In case of authentication usage>

<RIT—2IERENLIHE>

COMEEF. BT —RFERAENSEE. UTOLILERICEIVAEATOENET,
Authenticate [0x40~0x53]

COMEEIE. RAT—RIERINET,

Authenticate Checksum [0x54]

ZDaATUKRIE, 20bytesDEREET—4A D Checksum T, Write§ B ETRIIMNEITINET,

Reserved [0x55~0x5F]
COMEEIE. FRSNEE A,
Block Data Checksum [0x60]

CDavKRIE. 32bytes® Block Datad®) Checksum T3, ReadDiFE . Class/BlockM iR ESN - CEHE
SNFET . WriteDIHE . FTD Checksum#ER~NE#FH I HZ & T, Data Flash~DRFZERLET
SEALED stateMIHZ & . AccessiER SN ET,

Block Data Control [0x61]

— DAY KIE. Data Flash® ModeZEXFELFE T . SEALED stateDIHFE . AccesstERINFET .

0x00 : data flash class/blockDIEEIZ LY . FIEFHAZEFER. BMIKTF/\TA—2EREETE. I
159 % Data Flash AccessE—RIZEYET,

other : REFE—RIZRYET,
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FG Condition [Ox6E/Ox6F]

COARURIE BEOHEE—FORGF. FE. BEE—FRE. RV MERBLGEEERITLET,

Command Parameter

FG Condition Command Parameter

Name
Byte O Request code
Byte 1 Parameter

Receive Data
FG Condition Data Format

Name
Byte O Operational mode
Byte 1 reserved
[Request code]
<Execute code>
0x00 : NORMAL mode
0x01 : SLEEP mode
0x02 : SHUTDOWN mode
0x03 : STANDBY mode
0x20 : OCV correction (by measured Voltage)
0x21 : OCV correction (by Average Voltage)
0x40 : Lock Level (with parameter byte)
0x80 : System Reset request (It is valid in UNSEALED state only.)

[Operational mode]

0x00 : NORMAL mode
0x01 : SLEEP mode
0x04 : STANDBY mode

MITSUMI ELECTRIC CO.,LTD.
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F—8I759y>a

T—R Iyl E

R/ME. RKE. TIANEECA—Y—DFATEST 2 I35V 1 DEHMEENLET .

SEALED stateD 15 & . Manufacture A/B/CHREIZ (D & A Read AJ BEE Y E T,
Security A9+ DZ DD CategoryfBIZi [ . UNSEALED stateD 35 & [Z Read/Write R BEEHEYE T,
SecuritypB18 & . FULL ACCESS stateMBFFD & Read/Write RIBEEZLYET,

Data Flash List

Data Min Max | Default .
Group Category | Class Offset Name Type value | Value Value Unit
Configuration Data 0x00 | 0x00~01 Rank Code Cbyte - - "GQ" -
0x02 FW Version Hword 0x0 Oxffff | 0Ox0800 -
0x04 Parameter Version Hword 0x0 Oxffff | 0x0100 -
0x06 Mask FW Parameter Version Hword 0x0 Oxffff | 0Ox0000 -
0x08~0f Pack Name Cbyte - - - -
0x10 Pack ID Hword 0x0 Oxffff 0x0 -
0x12 Pack sub ID Hword 0x0 Oxffff 0x0 -
System 0x01 0x00 PackConfigA Hword 0x0 Oxffff 0x0 -
0x02 PackConfigB Hbyte 0x0 Oxff 0x0 -
0x03 PackConfigC Hbyte 0x0 Oxff 0x0 -
0x04 PackConfigD Hbyte 0x0 Oxff 0x0 -
0x05 PackConfigE Hbyte 0x0 Oxff 0x0 -
0x06 PackConfigF Hbyte 0x0 Oxff 0x0 -
0x07 PackConfigG Hbyte 0x0 Oxff 0x0 -
0x08 Design Voltage Uword 0 65535 | 3700 mV
0x0a Design Capacity Uword 0 65535 | 2420 mAh
0x0c MaxLoad Default Sword | -32768 | 32767 -500 mA
0x0e CycleCount Default Uword 0 65535 0 num
Charge 0x01 0x18 Fulcharge Detect Voltage Uword 0 65535 | 4350 mV
Term Ox1la Fullcharge Detect Voltage Window Uword 0 65535 50 mV
Ox1c Fullcharge Detect Current Uword 0 65535 100 mA
Oxle Fulcharge Detect Time Ubyte 0 255 60 sec
Ox1f Fulicharge Detect Current Window Ubyte 0 255 10 mA
Discharge | 0x02 0x00 Lower limit voltage Uword 0 65535 3400 mV
Term 0x02 Force SOC 0% Voltage Uword 0 65535 | 2750 mV
Current 0x02 Ox11 Sleep detection time Ubyte 0 255 60 sec
0x12 Sleep mode Interval Ubyte 0 255 20 sec
Capacity | 0x02 Ox1c Initial capacity Uword 0 65535 | 2450 mAh
Safety 0x03 0x00 SOC1 set threhold Uword 0 65535 245 mAh
0x02 SOC1 clear threhold Uword 0 65535 367 mAh
0x04 SOCF set threhold Uword 0 65535 74 mAh
0x06 SOCEF clear threhold Uword 0 65535 184 mAh
0x08 Full charge flag clear threshold Ubyte 0 255 98 %
0x09 CHG flag set threshold Ubyte 0 255 95 %
0x0a Charge Inhibit Low Limit Temperature Sword | -32768 | 32767 -50 0.1°C
0x0c Charge Inhibit Hi Limit Temperature Sword | -32768 | 32767 500 0.1°C
0x0e Charge Inhibit Hysteresis Sbyte -128 127 50 0.1°C
0x10 Alert IO Enable Hword 0x0 Oxffff 0x0 -
0x12 Battery Low-voltage detection Uword 0 65535 | 2950 mV
0x14 Battery Low-voltage recovery Uword 0 65535 | 3100 mV
0x16 Battery Low-voltage delay time Ubyte 0 255 2 sec
0x17 Battery Hi-voltage delay time Ubyte 0 255 2 sec
0x18 Battery Hi-voltage detection Uword 0 65535 | 4400 mV
Oxla Battery Hi-voltage recovery Uword 0 65535 | 4300 mV
Ox1c Discharge current Sword | -32768 | 32767 -10 mA
Oxle Charge current Sword | -32768 | 32767 10 mA
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Data Flash List

Data Min Max Default .
Group Category | Class Offset Name Type | value | Value Value Unit
Configuration| Safety 0x04 0x00 Hi-temperature in discharge detection Sword | -32768 | 32767 600 0.1°C
0x02 Hi-temperature in discharge recovery Sword | -32768 | 32767 550 0.1°c
0x04 Hi-temperature in discharge delay time Ubyte 0 255 2 sec
0x05 Hi-temperature in charge delay time Ubyte 0 255 2 sec
0x06 Hi-temperature in charge detection Sword | -32768 | 32767 550 0.1°C
0x08 Hi-temperature in charge recovery Sword | -32768 | 32767 500 0.1°C
0x0a Over-discharge current detection Sword | -32768 | 32767 | -3000 mA
0x0c Over-discharge current recovery Sword | -32768 | 32767 | -2000 mA
0x0e Over-discharge current delay time Ubyte 0 255 2 sec
0x0f Over-charge current delay time Ubyte 0 255 2 sec
0x10 Over-charge current detection Sword | -32768 | 32767 3000 mA
0x12 Over-charge current recovery Sword | -32768 | 32767 | 2000 mA
0x14 Under-temperature detection Sword | -32768 | 32767 -200 | 0.1°C
0x16 Under-temperature recovery Sword | -32768 | 32767 -150 0.1°C
0x18 Under-temperature delay time Ubyte 0 255 2 sec
0x19 Over-temperature delay time Ubyte 0 255 2 sec
Ox1la Over-temperature detection Sword | -32768 | 32767 600 0.1°C
Ox1c Over-temperature recovery Sword | -32768 | 32767 550 0.1°C
0x05 0x00 System shutdown voltage detection Uword 0 65535 | 2400 mV
0x02 System shutdown voltage recovery Uword 0 65535 2500 mV
0x04 System shutdown voltage delay time Ubyte 0 255 8 sec
0x05 SOH TDD threshold Ubyte 0 255 75 %
0x06 Under-voltage detection Uword 0 65535 | 2850 mV
0x08 Under-voltage recovery Uword 0 65535 3000 mV
0x0a Under-voltage delay time Ubyte 0 255 5 sec
0x0b Over-voltage delay time Ubyte 0 255 5 sec
0x0c Over-voltage detection Uword 0 65535 | 4500 mV
0x0e Over-voltage recovery Uword 0 65535 | 4350 mV
LogInfo LogInfo 0x05 0x10 Max Voltage inttial value Uword 0 65535 | 2900 mV
0x12 Min Voltage initial value Uword 0 65535 | 4450 mV
0x14 Update difference Voltage Ubyte 0 255 20 mV
0x15 Update difference Current Ubyte 0 255 50 mA
0x16 Max Current initial value Sword | -32768 | 32767 0 mA
0x18 Min Current initial value Sword | -32768 | 32767 0 mA
Ox1la Max Temperature initial value Sword | -32768 | 32767 150 0.1°C
Ox1c Min Temperature initial value Sword | -32768 | 32767 350 0.1°C
Oxle Update difference Temperature Ubyte 0 255 50 0.1°C
Ox1f Update minimum interval Ubyte 0 255 20 sec
THMtable | THMtable | 0x06 | 0x00~Of Thermistor input threshold[0] - [7] Sword | -32768 | 32767 - -
0x10~1f T hermistor coefficient[0][0] - [2][1] Sword | -32768 | 32767 - -
0x07 | Ox00~1f Thermistor coefficient[2][2] - [7][2] Sword | -32768 | 32767 - -
0x08 | 0x00~02 Thermistor shift coefficient[0] - [2] Ubyte 0 255 - -
0x03 Thermistor function setting Hbyte 0x0 Oxff Oxff -
ocv ocv 0x0b 0x02 NoOcvVoltage Uword 0 65535 0 mV
0x04 NoOcvVoltRange Ubyte 0 255 0 mV
RCAP 0x0b 0x13 Rcap correction threshold Ubyte 0 255 5 %
0Ox1c Force Rcap correction threshold Ubyte 0 255 80 %
OCVtable [ 0xOc | 0x10~1f OcvTable[0] - [7] Uword 0 65535 - mV
0x0d | 0x00~17 OcvTable[8] - [19] Uword 0 65535 - mV
0x18~1f OcvSoc[0] - [3] Hword 0x0 Oxffff - -
Ox0e | Ox00~1f OcvSoc[4] - [19] Hword 0x0 Oxffff - -
Security Codes 0xO0f 0x00 Seal to Unseal code[0] Hword 0x0 Oxffff | 0x1234 -
0x02 Seal to Unseal code[1] Hword 0x0 Oxffff | 0x5678 -
Lifetime Lifetime 0x70 0x00 MaxVoltage Uword 0 65535 - mV
0x02 MinVoltage Uword 0 65535 - mV
0x04 BatHiAlertCount Ubyte 0 255 - count
0x05 BatLoAlertCount Ubyte 0 255 - count
0x06 MaxCurrent Sword | -32768 | 32767 - mA
0x08 MinCurrent Sword | -32768 | 32767 - mA
0x0a OverChgCurrCount Ubyte 0 255 - count
0x0b OverDsgCurrCount Ubyte 0 255 - count
0x0c MaxTemperature Sword | -32768 | 32767 - 0.1°C
0x0e MinT emperature Sword | -32768 | 32767 - 0.1°C
0x10 OverTempCount Ubyte 0 255 - count
Ox11 UnderTempCount Ubyte 0 255 - count
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Data Flash List

Data Min Max | Default .

Group Category | Class Offset Name Type value Value Value Unit
User User Calib | Oxf1 0x00 Correction Factor Flag Hword 0x0 Oxffff [ Oxffff -
Calibration 0x04 V-Gain Sbyte -128 127 -1 -
0x05 V-Offset Sbyte -128 127 -1 -
0x06 T-Gain Sbyte -128 127 -1 -
0x07 T-Offset Sbyte -128 127 -1 -
0x08 THM-Gain Sbyte -128 127 -1 -
0x09 THM-Offset Sbyte -128 127 -1 -
0x0a I-Gain Sword | -32768 | 32767 -1 -
0x0c I-Offset Sword | -32768 | 32767 -1 -
User NVM | Manufacture [ 0xf2 | 0x00~1f ManufactureA[0] - [31] Hbyte 0x0 Oxff Oxff -
0xf3 [ 0x00~1f ManufactureB[0] - [31] Hbyte 0x0 Oxff Oxff -
0xf4 | Ox00~1f ManufactureC[0] - [31] Hbyte 0x0 Oxff Oxff -

Access mode

KICTIEH. AEAEINDT I ERFRAIZHIEHT 2O 320D EF )T E—FER-LTEYET,

Data Flash Access

Security mode Manufacture A/B/C Data Flash Security
SEALED Read None None
UNSEALED Read/Write Read/Write None
FULL ACCESS Read/Write Read/Write Read/Write
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T1 : Inor,lIslp,Istb,Isdn

Rl <=
A 7 MM8118
MCU
VDD VBAT VDD
3.6V vbD
—
VREG SDA SDA
-
scL scL
SE INTERRUPT
vss HDQ INTERRUPT
c2 Cc3 C1
o1u otu VRSM VRSP o1u vss
AAA,
\AAJ
R2
77 sm
T2 : foscl,fosc2
= R1
e MM8118
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scL
SE
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0.1u 0.1u 0.1u
‘AVAVAV
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777 sm
T3 : Irng,Vrng,Trng,Igerr,Vgerr,Tgerr
RL = MM8118
330 3
MCU
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VDD 10k VDD
36y VBAT p
— 7& VREG SDA SDA
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THM
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0.1u| 0.1u | VRSM VRSP 0.1u
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R1 =
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& P [ B 451

[TmmmmoTmmmmommmmmomommmesooome-ooomo-ooon MM8118 Circuit Parts
I
iGell+ R1 :Sense Resister 5mQ + 1%
1Hr LIPacks | R3 ‘Resister 100Q + 5%
' R3 :Resister 100Q £+ 5%
i MMS118 R4 :Resister 100Q + 5%
i —SE VD R5 :Resister 100Q + 5%
i VBAT| R6 :Resister 100Q + 5%
H R12 R7 :Resister 1IMQ + 5%
| HD R10A JHDbQ R8 :Resister 1IMQ + 5%
! scL MAV——JscL R9 :Resister 1IMQ + 5%
! SDA RUAN L spa R10:Resister 100Q + 5%
! VREG| R11:Resister 100Q + 5%
' ps R12:Resister 100Q + 5%
H RT1= c7 R13:Resister 10Q + 5%
1 .
: THM = R14:Resister 100Q + 5%
i vss 3 3 3
! VRSM__ VRSP Protection IC RT1:NTC Thermistor 10kQ £ 1%
! cic2|c3 MM3xxx < R7< | R8<= c8 B 25/50  3380K
' G TTT AR\DB ‘i\m ‘i\DZ T
! e ®— VDD C1 :Capacitance 0.47uF £ 10%
! 3 3 3 C2 :Capacitance 0.1uF £ 10%
I C3 :Capacitance 0.1uF £ 10%
1 C4 :Capacitance 0.1uF £ 10%
1 C5 :Capacitance 0.1uF £ 10%
1 C6 :Capacitance 0.1uF = 10%
'
_ D1 :ESD protection diode 5.6V
[ Pack D2 :ESD protection diode 5.6V
D3 :ESD protection diode 5.6V

it/ Sy O RIEE S5
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