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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery
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MinebeaMitsumi

Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery
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E> No AHA e HHE

Al IN VRSM  |ERtY ANiEF

A2 IN THM —I A A NiHF

A3 ouT ALERT  |ALERT H /18w (Open Drain output)

B1 IN VRSP BRtUYADIEF

B2 IN/OUT SDA 2CT—42AH HifF

B3 IN/OUT SCL 12c/0vo A AimF

c1 ouT TREG —IRAALF1L—2H HIEF

c2 IN VBAT BB T AIE RinF

c3 IN/OUT 105 ALRAR—k A A%F (Open Drain output)

D1 ouT VREG L¥aL—42HhiGmF

D2 - VDD EiRmF

D3 IN/OUT 101 AAR—F AH AiHF (Push Pull output)

E1 - VSS ARAAR—k A A3EF (Push Pull output)

E2 IN CE FTA =T ILiEF. FALEWNESIEVDDEA AL T EELY,
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Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery
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(HFECLEHE Ta=25C)
I5H 25 =/ =P By
BEREE VDD -0.3 6.0 \"
ANERE VIN -0.3 6.0 \"
CEANERE VIN2 -0.3 VvDD+0.3 \"
THMAAEE VIN3 -0.3 VDD+0.3 \"
L¥aL—2mFER VREG -0.3 2.2 \"
Y—SRAALFL—AHFER TREG -0.3 2.2 \"
VRSM,VRSPAHEE W -0.3 2.2 \"
RERE Tstg -40 125 °C
RS E R E
"R s =/ =X Bifs
EERBEIRE Topr -20 85 °C
BEEE Vop 25 5.5 v
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery
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(L EBA  Vdd=3.6V,Topr=25°C)

HE k=] &5 =/ T =K Bfr | *1
- 30.5 -
/—RIVE—RHEEBER
Inor *2 - 31.0 - pA | T1
Topr=-20~85°C
*2 - - 48.0
I %E eI 20s - 21.8 -
A)—TE—FHEEBEER ;85 51 20s 2.0
Islp *2 ' A | T2
B %E fE1 R 20s
Topr=-20~85°C - - 33.0
*2
I 7E [E1F= 60s - 6.3 -
TIWR)—TE—FHEEER I 7E fE1F= 60s 63
Ifslp *2 ' pA | T1
;85 fE1f= 60s
Topr=-20~85°C - - 23.0
*2
& S sals o - 55 -
ARV IN(E—RHBER
Isth pA | T2
Topr=-20~85°C - - 20.0
Ty OV E—REBER
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*2 100kQDHY—IRAT, sMTiEIT100kQD 5 E
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

(HFREGEHBE Ta=25°C)

EHH Hike) & =/ A =X Bfi| *3
HiEERE VDD 2.5 - 5.5 \) -
T —A1/0%F & [T i B
(SCL, SDA, ALERT, 101, 104,CE) VIO -0.3 - VDD+0.3 \Y -
T —A1/0%F & [T i B
(1I05) VIO2 -0.3 - 5.5 \ -
R F k28 B R A foscl |Ta=-20~85°C - 2000.0 - kHz T2
N FE R AR B R 42 fosc2 [Ta=-20~85°C - 32.768 - kHz | T2
BERtEY A NS Irng -48.0 - 48.0 mV | T3
BtMEE Y ANEH Vrng 1800 - 5000 mV T3
NERE Y A hEH Trng -20 - 85 c | T3
THMiRF RN E IR E Pthm - 10.0 - ko | 13
L¥aL—48EE Vreg |VDD=3.6V @25°C 1.76 1.8 1.84 \Y T4
—IRAALFIL—EERE Treg |VvDD=3.6V @25°C 1.76 1.8 1.84 \Y T4
VBATAAAVE—45 2R Pcell |VBAT=3.6V 2.0 3.5 - MQ T5
JteyhbEHEE Vrst  |design assurance 1.7 1.9 2.1 \Y -
JeyhreXTYREE Vrhys |design assurance 0.10 0.15 0.20 \% -

*3 AERKRRORES
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Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

(2) RC/IOA 2 A—DJ T —R45E

HE Hik= 3L =/ b =K BHir | *4
uLlll//\“)l/AjJEE‘E
= viL1 -0.3 - 0.6 v | T8
(SCL, SDA, 101, 104, 105)
uLlll//\“)l/AjJEE‘E
= vIL2 -0.3 - 0.4 v | T8
(CE)
"WLARJILANEE
VIH1 1.2 - VDD+0.3 \) T8
(SCL, SDA, ALERT, 101, 104)
"WLARIJLAREE
VIH2 1.2 - 5.5 \) T8
(105)
"WLARJILANEE
VIH3 1.0 - VDD+0.3 \) T8
(CE)
ANEBREERTULR
Vhys 0.1 - - v | T8
(SCL, SDA, CE, Alert, 101, 104, I05)
"WLRIVEHAERE
Vol lol=3mA - - 04 \ T6
(SCL, SDA, ALERT, 101, 104, 105)
"HLANJLHAEE
Voh loh=1mA VDD-0.5 - - \Y T6
(101, 104)
SCL, SDAA AT ILAIZEHT ) i
MESNBR/ A 2D 1S ILAIE tsp >0 ns | T8
&OEYDANER i input voltage between 0.1 10 10 mA 7
R and 0.9 VCCmax
RIOEVDEHERE Ci - - 10 pF | T8

*4 AERBROES
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

(3) RCAUARA—TDT— R : SDAB KUSCL INRSA D

2 TOEFZVIHMNE KU VILmaxL N IILEHETT , QFSHBLTTELY,

EH Hik= EES =/ ZHE =R Bf{1 | *5
SCL v EiR K fscL 0 - 400 kHz | T8
R—ILRESR"START" S5 44 tHD:STA 0.6 - - ms | T8
scLy v oD L"EAR tLOW 1.3 - - ms | T8
scLy By M H HARE tHIGH 0.6 - - ms | T8
R1E"START"S&1ED
tSU:STA 0.6 - - ms | T8
Ty b7y T HE R
T —% - 71Kk— )L R B tHD:DAT |for 12C-bus devices 0 - (*_6) ms T8
— 100
T8 2yh Ty TR tSU:DAT *7) - - ns | T8

*5 AERBEOLS
*6 ERAHD;DATIE 7K EH . T/IALADSCLEBE D LOWHARE (tLOW) Z R Ly FLTULVEWLELS T EFEm =L TLY
BIFNIERYEL A,

7  IT7—RARE—FRCNARTNAREIEEE—FRCNANR - VATLATHERTAIEIETRETT A, tSU;DAT=
250ns DEHEH-LTNDIENBETT , T/INALAMNSCLEESDLOW IR ZRA Ny FLANGE. ChIZE
FICERAINET, T/NAMADSCLIEEDLOW HifZ ARy FLIZGEE &, T—F2E YEESDA S142~, SCL
SAH)1)— R B tr(max) + tSU;DAT = 1000 + 250 = 1250 ns (AEEE—F12C/\RELHEIZEMM) ITH ALK ITH

[EHRYELA,
HE Eik= s =/ ZHE =R Bfr | *8
SDAEE D
IHTHAY RS tF lol=3mA - - 300 ns T8
"STOP"EHED Yy b7y TBER | tSU:STO 0.6 - - ms | T8

"STOP" & & "START" S D

) tBUF 13 - - ms | T8
SR —B5RA

ZTRERDINRSID

oy Cb - - 400 | pF | T8
REMAH

*8 RERBROES
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery
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FEHRELIMIGT D ENFHETT
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'C%i?ﬁ{iﬁs_'lib‘”%ét&i BEDEHZHELERKEDORNERE (FARERE) LY. REEDMEEITOH
RRERFLFET.

OCVICk AR EMIE

FMEE(OCV) L HERBEMEL. BEDFHEH-LRETAESNBRELABATIITREFSL
TWSENDRET —2&Y BRHNLGERREERD . BEDERRELDENZHELEY,

LEENDEBREMIEL. UTOEBEETHELIZIGRICRTINET,

1) BIEERHINERIEREDHS
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

BEhREDOEH

ACIZHEWT, BHhBELE, EMOEKXEAMREEDETELERLTHEYFEY .

COEHREX. RUERZHEITAZETRRIZTEBYETN, HLTHIENH-TEYET,
ZITC . ARICTR. B EDEHEHI-LESRICENRENEHZTV. TOEHERZHAEDOENETE
IZRBRLET,
EMWREEHEH
1) HEEEULFCHREREULDORENTHONIIGE
2) FERREI. TER TRIZ. OCVAIENITTHON-BE
F-. BEHTARICIE. IO EMBENSDOELER(BELILR)ZEHLTHYET DT,
CDEZSEZIZHILE MDD BRETHENTRETHYET,

AW EY DR AN TOEIELY: 53 )

ICICERERALZ-ERICHESNAVHOEREEX. ROLSIZEHINFET,
EMAERIDI07 M. BEFOBENKREICHIERELT. WEOENE T EEEEZEEICERLE
I, COEBMT—TILEOCNT—TILEREUVZET,

FoTLR—T T

ARHRIZE, FYTAR—TULHFLHYET . FYTAR—TILEHF D LowD EE, v ybT IV E—RIC
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Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

BEHOERE., FERBERERIDIARCENT, BETHETHSBENEEMMASEFERGRAUMT

T UTFIZKRICOBEE—NREREEZELDE—FERLET,

STANDBY ®
® ®
@
RESET FULL
NORMAL SLEEP
@
©) @
©)
SHUTDOWN

@ EHREERIFRIEXRGZDIKEXEFEHRBZAELIISGS
FULL SLEEP (or SLEEP) BT R& 215

Q@ ZHMEBEERINBREULLDEE
NORMALEFAT U REZ(E

® Control Status® SHUTDOWNEZE M 1D K, Bt EBEEMNICTREE LU TDIEE
SHUTDOWNZFOAT U REZ1{E
FyFIA32—T JLimFIZLow A S

Selectable

or

@ FyTA2—TILiHF DIREHNHighDIHE . RCBEE TARICDAL—TF7RLRAEEDIAYURA S

FITAF—TIVInFDIRED LowDIHE . FyvT A4 2—T JLiiFIZHighA 51

® Control Status® HIBERNATEERXEHY 1D F, BMBEMNICTFREIELUTDEES
STANDBY:EFOVT U REZ{E

® 12C command=1{E

MITSUMI ELECTRIC CO.,LTD.
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MinebeaMitsumi

Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

NORMAL mode

BER.BE.REZAEL. REETEEZTVEY . AKX - NEFHII. 18 EH (Default) TITLET - 12C
BIEE. BICHMIRETT,

Mode B &t
- E—REBIOTUREZEL-ES -  REEE—F
- AIEERISBHERFDIKEXFERBZEL-IGE —  FULL SLEEP mode

(or SLEEP mode)

- BREENICTREEUT ORELHFTEHMBELIBE  —  STANDBY mode HLLIF
SHUTDOWN mode

FULL SLEEP mode

Eit. B, BEEFAEL. BBEEEEEITWVET, AT - NEFHX., 60F) B (Default) TITLVET, Hl
E-NBEERTLTOELEIK, BIEHEEE—RIZAYET, RCEEIL. BICEMTIRREETT,

ModeZBF &4

- E—REBITUREBELLSS - BEEE-F

- AlEERIBEL EDIGE —  NORMAL mode

- BHEENCTREEUTORELSEMMRELIIZE —  STANDBY mode HLLIE
SHUTDOWN mode

SLEEP mode

BR.EE.REZAEL. REEEEETVET . AE - LEFHIL. 207 F#A (Default) TITLVET . A
E-NEEERITLTOVGVDREIEAREBEE—FIZGYET ., RCEEI. BICTAMGKETY,

MITSUMI ELECTRIC CO.,LTD. 11



MinebeaMitsumi

Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery
ModeB# &4
- E—FEBBITUFERELLEE - HEEE—F
- BIEERNSEELLLDOEZSE —  NORMAL mode

- BRBEENICTREELUTORELHERHMRELIIEE  —  STANDBY mode $L<IE
SHUTDOWN mode

STANDBY mode

STANDBY mode Tl&. Fuel GaugeEIEANMZIELE T, EHEMERAMOD AR ITREFSINFET,
ETHOLIRAMBELRFSINET,
Mode:ZB#% &4
RCATUREZ(E —  NORMAL mode
SHUTDOWN mode

SHUTDOWN mode TlX, E TOEIMEMNELLLFET , =, ERMERAMORNRBRITEDHODNET,
ETHOLIRFENERONET,

Mode B &4

FvTA2—T I)LinFDIREMHghDIHE . —  NORMAL Mode via POR
ROEETARICORL—TFRLRIBENDIATURA ST

FuTA 22— ILinFDIREN LowDIHS . —  NORMAL Mode via POR
F A %—T JLiHFIZHigh A 77

ALERTH%HE
Flags (*9)MDIRREIZIEL T FRAMIH L T7 S—hEBAAEH N TEF T . RENAAE S X ALERTIZ

HAINFET, (*9: R IBDFlagsaAT U FEFSHR)
TI—bEIAHZERESEDLEH. HHESTDZER, BHEZE (L. Data Flash TEXE TEE T o

To—FEAHMNFEET D&, ALERTH AssertSNE T, 7I—FELAADREL-ERIL.
FlagsCHERTEE T, 75—FEIYRAAB AL, 7S5S—FERIEELUEBEIZRRINET,

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

Fuel Gauge IC for Li-ion battery

12C & (E

AIC-MCUREIDEEIZIFRGEEZRHLET,
DRCOERRICENL TT—FRIEFTHHOTLIESLY,

BAZIVT Fr—hk

TRIZRGEEDEAZIVT Fr—raRLET,
KADESDEFERHIFEESETI,

[mmm | —.
SDA | [i i
A th  tr i
il s e
four | i |
SCL | I
f N S SH =
o e e e e
tH);STA tLow tHD;DAT tHIGH tSU;DAT 1--SU;E>TA
Stop Start

Repeated Start

tsu:g

Sy}

5TO

Stop

MITSUMI ELECTRIC CO.,LTD.

13



MinebeaMitsumi

Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

12C write format (1 byte write :

BEITA—< vk

HOST — Device)

Write
Start Clock Stretch Clock Stretch Clock Stretch
— Acknowledge _
Slave Address Command Write Data (1st Byte) / Stop
[s{1]o]1|o]1|o]1]o]c|Aa]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 incrementa{Nwrite : HOST — Device)
rite
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]|A]a7]as|as|as|a3|a2]a1]a0] c| A|d7|d6]ds|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 e[ A] d7|dé|ds|da|d3|d2[d1|do| c [ A] P |
[ | : Master I12C -> Slave I2C
[~ | : Slave 12C -> Master 12C
12C read format (1 byte read : Device — Host)
Write
tart Clock Stretch — Clock Stretch
— Acknowledge
Slave Address / Command
|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 / op
—> [sr|1|o]1|o]1]o]1]1]c]|A]d7|d6|ds|da|d3]d2[d1|do c|A]P|
[ | : Master I12C -> Slave I2C
[~ | : Slave 12C -> Master 12C
12C quick read format (1 byte read : Device — Host)
Read
—Clock Stretch
tart Clock Stretch No Acknowledge
— Acknowledge St
Slave Address / Read Data /\ op
[s{1]o]1|o]1|o]1]1]c]|Aa]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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MinebeaMitsumi

Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

12C read format (n byte incremental read : Device — Host)

Write
—Clock Stretch —— Read
tart Clock Stretch

Acknowledge

Slave Address [ Command
» d »

/—Repeated Start -

Slave Address /

A

[s{1]o|1]o]1]o]1]|o]c]Aala7]as|as|as|as|az]a1]a0| c|Aa|sr| 1|0 1]0]2]0]1]1]c A—|
Clock Stretch __ Clock Stretch
No Acknowledge
. Read Data (1st Byte) _ . Read Data (2nd Byte) ~ /_ Stop
d7|d6|ds|d4|d3|d2|d1|do| c | A|d7|d6|ds5|d4|d3|d2[d1]do| c|A]P]
[~ | : Master I12C -> Slave I2C
[ | : Slave I2C -> Master 12C
12C T/INAATRLR

FINA AT L ADEEIXAA/ABTT,

TNARTRLRIZABNVMIZEEFHINTHY ., BRBRABICO—FShA2EHAEHE>TEYET,
CORCTNARTFRLARIE. MU S E T CHERAFED I EEWN=7FLAZEBFIEZALELT
BETY .

2CFA LTI+

MM8118WIL, 7RRFE RCOBIEH . RRAMGIGEN TGS | FENRENRESNEGEITTLSS
A, 0.2% (Default) TAA LT IMLET , FA LT IMRIE, BIEF D RequestZ AbortL . 12CZEFL DK
RBITBYES,

BA LTI IEMMS118WHREDNVMIZER EARFINTBY . TEAAEETT,

MITSUMI ELECTRIC CO.,LTD.
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MinebeaMitsumi

Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

RCOYAYIRRUYF

MM8118WERARDRCGEEIZIXV OV IR YFHRRELLGZYET , YAV IRy FEINSHBE XRZR KT
Ims&EYET,

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

Read

— Clock Stretch
lock Stretch
Start Clock Stretc No Acknowledge
— Acknowledge —
Slave Address / Read Data / op
1 C

[s{1]of1]o]1]0]1 A [d7]d6|ds|d4|d3|d2[d1[do| c [a]P]

+—>
< > 1ms (max) 3 : Master 12C -> Slave 12C

1ms (max)
: Slave I2C -> Master 12C

12COITARRA L

MM8118WIX. 12C Write format5E T # . RDBIEZFIRT AETICVIAMFRENBERIGEENHYET,
("STOP"S& {4 L "START" &M M /AT —RFE)

LUTFITRTAYRDEE. VI MREENRDELGYFT,

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]|ofc]Aa]a7|a6|as|a4]a3|a2]a1]a0] c| A|d7|d6]ds5|d4|d3|d2[d1]do] c A—‘

Clock Stretch Clock Stretch
< Write Data (2nd Byte) > /\ < Write Data (n Byte) > /_Stop
d7| d6|ds|d4|d3d2|d1|do| [ A] d7|d6|ds|d4|d3|d2|d1|do] c[A| P[ waittime |

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

LU, BYEDIAFEREEL 2CcaTUREEELEE. MM8118(X nackiEZLET,

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

avoR

avUNHBE

AICTIE., FEAEFROMG. MEE-FORERZE. UTISRIARVREFERALTITVEY,

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 A (or 0.1mA)
Unfiltered SOC 0x04/0x05 R 2 %
Temperature 0x06/0x07 R 2 0.1K (or 0.1°C)
Voltage 0x08/0x09 R 2 mV

Flags 0x0A/0x0B R 2 N/A
Nominal Available Capacity 0x0C/0x0D R 2 mAh (or 0.1mAh)
Full Available Capacity 0x0E/OxOF R 2 mAh (or 0.1mAh)
Remaining Capacity 0x10/0x11 R 2 mAh (or 0.1mAh)
Full Charge Capacity 0x12/0x13 R 2 mAh (or 0.1mAh)
Average Current 0x14/0x15 R 2 A (or 0.1mA)
Average Time To Empty 0x16/0x17 R 2 minutes
Filtered FCC 0x18/0x19 R 2 mAh (or 0.1mAh)
Reserved 0x1A/0x1B - - -
Unfiltered FCC 0x1C/0x1D R 2 mAh (or 0.1mAh)
Max Load Current Ox1E/Ox1F R 2 A (or 0.1mA)
Unfiltered RM 0x20/0x21 R 2 mAh (or 0.1mAh)
Filtered RM 0x22/0x23 R 2 mAh (or 0.1mAh)
BTP SOC1 Set 0x24/0x25 R/W 2 mAh (or 0.1mAh)
BTP SOC1 Clear 0x26/0x27 R/W 2 mAh (or 0.1mAh)
Internal Temperature 0x28/0x29 R 2 0.1K (or 0.1°C)
Cycle Count 0x2A/0x2B R 2 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 (or 0.1mA)
Passed Charge 0x34/0x35 R 2 mAh (or 0.1mAh)
DODO 0x36/0x37 R 2 N/A

Self Discharge Current 0x38/0x39 R 2 mA (or 0.1mA)

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 (or 0.1mAh)
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 (or 0.1mA)
Reserved 0x74~0x7F - - -

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

ZAOYUREH (Groupl)
BET—2DHAZXH 2bytes(lword) DAY R ZELLFIZRLET .
Unfiltered SOC [0x04/0x05]

COARVRIF BRERFUBMEEBREERICERAARELGIAILFI VTSN TOENERBEREICHT D
MEARGIAINA) VTSN TOWGNVEREOLRERLFT  REFH. tLJAIERNREL TGS
BlIE. ERSNHEERME ($90.20) ERICHREZRLET

Data Type : unsigned integer
Unit : [%]

Temperature [0x06/0x07]

COARUEE AT —IREZANFYRESNZRERR. FTEAXICIZRBSN T
BEEUHICEYBESNZEERRERLET,

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

Voltage [0x08/0x09]

AT RIFEM, BLIFE M/ SV IDEEERLET,

Data Type : unsigned integer
Unit : [mV]

Nominal Available Capacity [0x0C/0x0D]

ZOITURIE, B EREEZRLET,
A EL. ZEDEH (0.2CIE. 25°C) TORBEFRLET,

Data Type : unsigned integer
Unit : [mAh] ([0.1mAh] selectable by Data Flash setting)

Full Available Capacity [0xOE/OxOF]

COARURIE BHRBREERLES,
MIEBREL. FREDRM (0.2CHE. 25°C) TOILVREERLEY

Data Type : unsigned integer
Unit : [mAh] ([0.1mAh] selectable by Data Flash setting)
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Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

Remaining Capacity [0x10/0x11]

Filtered RM value
Unfiltered RM value

o oul

Xa  Xa

unsigned integer
[mAh] ([0.1mAh] selectable by Data Flash setting)

Data Type
Unit

Full Charge Capacity [0x12/0x13]
FYBSNDHHEREBRENREVET,

RE&

it

i

ZDATURIL, H#EE

AL—=DUTBMRE Filtered FCC value
AL—D TR TE Unfiltered FCC value
Data Type unsigned integer
Unit [mAh] ([0.1mAh] selectable by Data Flash setting)

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

signed integer
[mA]

Data Type

Unit ([0.1mA] selectable by Data Flash setting)

Average Time To Empty [0x16/0x17]

COARURF BRESIVCEYERMBELVRERRE (ERATTEERM) ZRLET,

BERARLELTOVEWMERIZE, TIAHMREERTERELEZ. -, REDHEIZZ

655357 1RLFET .
Data Type unsigned integer
Unit [minutes]

Filtered FCC [0x18/0x19]

COARUKIF RERFUNEBERELZREICKERARLG IV TEN-HREREZERLET,

unsigned integer
[mAh] ([0.1mAh] selectable by Data Flash setting)

Data Type
Unit

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

Unfiltered FCC [0x1C/0x1D]

COIARURF BEESFURNBERMBERICHERARLGIANFI VT ENTWVENWERESTEZ

BLET,
Data Type : unsigned integer
Unit : [mAh] ([0.1mAh] selectable by Data Flash setting)

Max Load Current [Ox1E/Ox1F]
COaTURE, B RNIERDRKELZRLET,

Max Load Current|d, IR AERFE. LLIRFTEHELYKREMEZEHLTLEET,
Fi-. BREHCRFELOREOFYEALBRENTOAET .

Data Type : signed integer
Unit : [mA] ([0.1mA] selectable by Data Flash setting)

Unfiltered RM [0x20/0x21]

COARURE BESLURBEREERISRETEL I A TSN TORNEEEEELET .
B LLEBERSREL TV GWNGEE ERSNEBEERE (W 020 2 HICEREEER

LFET,
Data Type : unsigned integer
Unit : [mAR] ([0.1mAh] selectable by Data Flash setting)

Filtered RM [0x22/0x23]

COARURIE EESFURBERBERICHERRGIANZ VT ESNREEERLET,
FRER, LLFERAEELTVVENGERIE, ERESNHEERE (19 020 ZRIZBEZER

LFET,
Data Type : unsigned integer
Unit : [mAh] ([0.1mAh] selectable by Data Flash setting)

Internal Temperature [0x28/0x29]

COIARUREARCIZABEINEE L HICEYBIESN - REFERZRLES,

Data Type : signed integer
Unit : [0.1K] ([0.1°C] selectable by Data Flash setting)
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

Cycle Count [0x2A/0x2B]

AR BEFTOBRERBEELET,
AmAEERHKT. BERERENBERERZRICELEFRT AVUNTYTENET,

Data Type : unsigned integer

Unit : [counts]

State Of Charge [0x2C/0x2D]

COARVRFVRESIUOREERMEEEIC EFH_IﬁEE,ﬁB’E EREICH T OMEBAIRRGERBTEDLLRE
RLEY , FER, BLFERNRELTORNER X, ERSNREEBRE (19 0.20) ZEITHHEZER

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

State Of Health [0x2E/Ox2F]

COARUKE, BHDIHABREICH I IBRAENDENREDLRERLEY,

Data Type : unsigned integer
Unit : [%]

Passed Charge [0x34/0x35]

COATURIE. MBRIZEHIN ooV L DR FTEBEREZTRLET,

Data Type : unsigned integer
Unit : [mAh] ([0.1mAh] selectable by Data Flash setting)

DODO [0x36/0x37]

COATURIF.. ZRBRICEBIN-ocVOREEEZTRLET,

Data Type : unsigned integer
Unit : N/A

Self Discharge Current [0x38/0x39]

ZOaTURIF. BHOBHCKREERERLET,

Data Type : signed integer
Unit : [mAhR] ([0.1mAh] selectable by Data Flash setting)
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

Flags [0xOA/Ox0B]
COaRURE, Btk FHRERLET,
NyTUORE/ERIZ. FTERDLIIZRZEYRMIEY BTSN TLNETD,

Battery status bit

bit7 bité bit5 bit4 bit3 bit2 bitl bit0

Hi byte oTC OTD BATHI BATLOW CHG_INH RSVD FC CHG

Lo byte OCVTAKEN OCC oDC oT uT SOC1 SOCF DSG
oTC . REROSERERE BRARTEHEERULDIREIZCEINT,

FREELE 1, BIREELT 0

oTD . MEROSERERE ERIPNEHEERUTOIREIZE T,
FRREELUE 1, BIREELT 0

BATHI . BEEGBRE)BE EREFELLE 1, BIREELLT : 0
BATLOW : BIKERH TRET®EA: 1, BIREELLE 0
CHG_INH : FEZi#&H ERAFTEBHEERULDIKEIZHINT,

FEZILEE (LR/TR):1
}EEE.ntF_.I-Imr_ﬁﬂlﬂ if_'i}ﬁﬁﬁ.*u ﬁ*/ﬁo)ﬁ 0

FC . BRERE HFE BRI 1
soc < I EfERR SOCRRE : 0

TR
1) BEEABRBEEULTHS

2) ERARERLEBRRETHD
3) 1), 2)DIRRED, FRERFERHE SN =

CHG . FREHE SOCHAFEEEF Al SOCERELL FTHY.
CHG_INH = 0D EF :1

on

SOCHV i FE B AR SOCRRTE LY KEL, F=(X
CHG_INH = 1DFF :0
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Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

OCVTAKEN HRBEESHWIEER

OWVIZLBZRREMIEZTITOIER : 1

OCVIZEAHBEMENMTONTULVEIMGS

occ FEEBEREH ERERUL 1, BIRERLUT :0
0oDC MEBERRH TRERUT 1, BIRERLUL 0
oT %/E,\ﬁ*ﬁﬂj J:BE?ETEMJ: . 1, TE'J‘Fﬁ'/mr_u-F 0
ut  EREEERY TREELUT 1, BREELL 0
soc1 D BEEEIRICKY . LT DK KEEZRLET,
<EBEBHEE = B3>
socit& i (REH) Remaining Capacity < SOC1 Set®ER{E : 1
Remaining Capacity > SOC1 Clear® RRE
:1—00r0—1
SoCit& s (FEEH) Remaining Capacity < SOC1 Set® ER{E : 1
Remaining Capacity > SOC1 Clear® RRE
:1—00r0—1
*Set/Clear SOC1AV I REZIE 0
<ZBREBMMEEE = B>
SOC1&H Remaining Capacity = SOC1 Set0D Rf{E : 1
Remaining Capacity = SOC1 ClearDER{E : 0
SOCF : SOC Finalt& 4 Remaining Capacity = SOCF SetMDEA{E : 1
Remaining Capacity = SOCF ClearDER{E : 0
DSG D MERYE MERF : 1, FTER, F7=(3 omAKF : 0
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24



MinebeaMitsumi

Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

ZAEIT R (Group 2)

ARICITH L NFGA—RT—RIEEZEE

Control [0x00/0x01]

ZETHATURELUTIZRLET,

CDATURIE, RICORFEFIEHDRTE ., BFERE/NBHROMEEFETLET,
LEEDHEFEX. AT URIZHL 20ytesD /8T A—R[Z LY FTLVET,

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

[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
OCV_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

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

Fuel Gauge IC for Li-ion battery

CONTROL_STATUS [0x0000]

Z M Request Codeld, RICH & FEIRREFHMEIFLET .

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= ) IREE DB, sets B,
SS : SEALED / UNSEALED Sealed (Data Flashh® Read/WriteZZ 1E S 1) JREED
state E%; Seté’héo
CALMODE - Calibration function Calibrationf B AN T D BF (CAL_ENABLEIX{S %) .
setenFEzY .
QMAXUPDATE ~ : QMAX update BMWRERHERLET, BHSNDS-VICREH S
LFET,
SHUTDOWN . SHUTDOWN function SHUTDOWN mode~NZEFE 3 D EMEFrI S T=BF,
seté’f’béo
HIBERNATE HIBERNATE function STANDBY mode~NB# ¢ 5 LM FFAI SN,
seté’f’béo
FULLSLEEP FULL SLEEP function FULL SLEEP mode B9 5 EMEFaI SN =5,
Setéh%)o
SLEEP . SLEEP function ZICHY FULL SLEEP mode (or SLEEP mode) CTdh B &
#rLET,
LDMD : Constant power/ EEBHE—F 1
Constant current algorithm
DNR Device not Ready FGEMEE—RMEIHEINI . FGDIBERMNERHTE=SHET.
setéhij—o
LLTD&LS57154E . DNR = 1IDIREEMNSRIASNE T,
1) POR&. 2) Standby modeh\ 5., Normal mode~B &%
Standby mode.
VOK . Voltage OK BEENRTELHIBTSNI-BF., setENFET,
QEN FG mode enable BED FGHEE—FIZHAHE., setenF T,

(IG_ENABLEI%:{E %)
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

DEVICE_TYPE [0x0001]

Z @ Request Codeld . RICD A TIEHREIFLET . RICTIE. "0x8118"DISEELRYET,
FW_VERSION [0x0002]

Z M Request Codeld, FW/ N\—a U BHRERGLET .
HW_VERSION [0x0003]

Z O Request Codeld . HW/N—I a3 EREEVFLE T . RICTIE, "0x001C'DEELZYET,
RANK_CODE [0x0004]

Z M Request Codeld . ET LD RankIA—RFIREIMFLET . RICTIE. "0x3257" (= 'W2")
DILZEGYET,

PREV_MACWRITE [0x0007]

Z O Request Codel . BII[E] Control AV RIZERESNh-EZWMBLET .,
CHEM_ID [0x0008]

Z D Request Codeld . Data Flash[ZERTESN TLNDBM/ NS A—2D IDIFHREIFLET .
DF_VERSION [0x000C]

Z O Request Codeld . Data Flash[ZEE EE SN TLNDBM/NTA—FDN—a BHREWMFLET S
SET_SLEEP [0x0010]

Z D Request Codel . RICD EIEE—KR% FULL SLEEP mode~NEFE T A EXHAILET,

SET_HIBERNATE [0x0011]

Z D Request Codeld . ARICD E¥EE—K % HIBERNATE mode BT A EEHILET,

CLEAR_HIBERNATE [0x0012]

Z D Request Codel . RICD EJEE—K % HIBERNATE mode BT A EFEZIELET,

SET_SHUTDOWN [0x0013]

Z M Request Codeld . ARICD EYEE—K % SHUTDOWN mode~NBIE T B EFHFAILET,

CLEAR_HIBERNATE [0x0014]

Z M Request CodelE . RICD EF{EE—K % SHUTDOWN mode~NBFE T A EEEIELET,
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

OCV_CMD [0x001F]

Z O Request Codeld, BIFESNTI-BEIZT OCVEHIEZEITLVET,
SEALED [0x0020]

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

Z O Request Codeld:, Intelligent Gauge 7 LAY X LEFMIZHZELET ., F=. ZD Request(F.
UNSEALEDIRREDBF D A B MERYET,

CAL_ENABLE [0x002D]

Z D Request CodelE ., RICHYEF FGEIMEE—F DIHE . CalibrationB){EE—R ~ERTEL.
CalibrationEI{EE—F DB S . BE D FGRIEE—FRAFHZELET . Ff-. 2D RequestlE.
UNSEALEDIREED B DA FZNELRYET,

SET_LOCKTYPE [0x0040]

Z M Request Codeld . ARICD Lock TypelEZXENFLET ,

RESET [0x0041]

Z O Request Codeld, KRICH resetLEF , Ff=. D Request(. UNSEALEDIK HE O BF D A
BHELBYET,

EXIT_CAL [0x0080]

Z M Request Codel&. CalibrationEIYE E—F D15 & [ Calibration LB HF{ZF1ELET,
F 1=, 2O Request(d . UNSEALEDIREED DA B ELHYET,

ENTER_CAL [0x0081]

Z D Request CodelX. CalibrationEYEE—F D IH & [ Calibration LB ZFHIELE T,
FEf=. T RequestlE . UNSEALEDIKEED B DA B XN ERYE T,

At Rate [0x02/0x03]

ZOAYURIE RESLUVERMEIYRBIEFRN (EATEERE) ZEET5-0NDEREZERELET,
CDARRTHERESIN-ERENSEEINSFZEEFR L. At Rate Time To Empty [0x04/0x05]
IR TR/ TEET,

Command Parameter

Data Type : signed integer
Unit : [mA] ([0.1mA] selectable by Data Flash setting)
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Passion to Create Value through Difference Fuel Gauge IC for Li-ion battery

Receive Data
Data Type : signed integer
Unit : [mA] ([0.1mA] selectable by Data Flash setting)

BTP SOC1 Set [0x24/0x25]

SOATURE. REEBNHEOREROERRTEREZRELEY.
REERABENENEISE . COREMIEE TESBICEAANRELES,
F2 COARURISREETICET, BRABES . AT —FRISU BV TENET,

Command Parameter / Receive Data

Data Type : unsigned integer
Unit : [mAh] ([0.1mAh] selectable by Data Flash setting)

BTP SOC1 Clear [0x26/0x27]

COARURIE, RRERAEEDREFDER AT ERMELZRELET,
BRERSEMBELAENIGE. CORTERIEEZ LB >/-BICEAANFEELET,
Ff. COATURIZHREFITICET, BAAER . AT—R2RIST BV TEINET,

Command Parameter / Receive Data

Data Type : unsigned integer
Unit : [mAh] ([0.1mAh] selectable by Data Flash setting)
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Passion to Create Value through Difference

Fuel Gauge IC for Li-ion battery

YRR R EFHE (Group 3)
BETF—ADY A XN EHbytesDAT VR E L TFIZRLET,
Pack Config [0x3A/0x3B]

COATURE. KICOER AT AL BER E D FHREMFILET
TRENOBRALLHREL. FROLSISEEYMIBEYLTEATOET,

Pack Config bit

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

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

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

INTSel : InterruptfS 5 MDFER SE pin :0, HDQ pin :1

CRESO D B BREOEAMER 1mA, 1mAh:0, 0.1mA, 0.1mAh:1

SLEEP . SLEEP#%HE Sleep function enable: 1

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

Design Capacity [0x3C/0x3D]

COARUNE, BHOUAKRBEEZRLET .

unsigned integer
[mAh]

Data Type
Unit

Product Information Length [0x62]

—DAaATUKRIL, ProductiBRD T —2DRSEIRLET,

unsigned char
N/A

Data Type
Unit

Product Information [0x63~0x6C]

ZDaTURIE. ProductDIEHZERLET,
1HEERT —R(L. /N1 F1) 10bytes&tRYET,

Product Information Format

Name Size
Device Model Name 8bytes
Reserved 2bytes
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Current [0x72/0x73]
COATURIFEMMILTRND., FEEMARNSBEERMBEERLET,

Data Type : signed integer
Unit : [mA] ([0.1mA] selectable by Data Flash setting)

YR~ RE$H (Group 4)
ARICIZH L, NFA—RT—RGEEE - ZETHATURELTITRLET,
Data Flash Class [0x3E]

COATURIE, BIEWEARTEIER . TMIKTFE/ \TA—2IEFERZE Data Flash& YA H 9. F1=IE Data Flash
~NEZFIALFED data flash classEEELE T, SEALED stateDIFE . AccesstERINFET .

Data Flash Block [0x3F]

CDATURIE, BREMHRERER. EMKE/ASA—21FHZ Data Flash& YA H 9. F7=[& Data Flash
ANEEZADROD data flash blockZIEELET,

AICTIE. UNSEALED stateMDIHE . 0x00EX TE D H ELEL) , ox00 LA DIEIZRE T A EIEHYFEE A

SEALED stateD I & W EDHABED-ODHJREDHHFRISNET,
0x00 : FREET—RMDERTE
0x01 - 0x03 : Manufacture Data A - COD T —4H 15

Block Data [0x40~0x5F]

Z M 32bytes® AE!)ZERE (X, SEALED/UNSEALED stateMIKEE &, Data Flash Class [0x3E]. Data Flash Block
[0x3F]. Block Data Control [0x61]aA<Y > FDEEFEIZKY . R GEBMICHERAINET,

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

CDEEIL., $EE SN Tz data flash class/blockdk V) . HFEHHAER E B R BAKF/ \TA—21EEHR
FRTE.WEITHEOICFERAINET,

Block Data Control [0x61] # 0x00 :
COMEEIE., BREET —2ERET HOIFEHINET,

[SEALED state]

Data Flash Block [0x3F] = 0x00 :
COMEEIF. BT —REEETA-OICFERAINET,

Data Flash Block [0x3F] = 0x01 - 0x03 :

Z DAL, Manufacture Data A, B, CDT—AEBIZFEAINE T, AEUZER D32bytesHNE
T9Y,
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<RI T—AICERINDIEE>

COMEEIE, R T —RIEASNDER . U TOLIGERICEIYETOAET,

Authenticate [0x40~0x53]
COMEEIE. BT —RIERAINET,

Authenticate Checksum [0x54]
—DATURIL, 20bytesD EBEET—3 D ChecksumTY , Writed D& TRIIMNEITINET,

Reserved [0x55~0x5F]
COMEEIE. FRENEE A,

Block Data Checksum [0x60]

DT UKL, 32bytes® Block Datad) ChecksumTY , ReadD3IHE . Class/Block W\ ER E SN =B R T
BHEINFET, WiteDIHZE . FTD ChecksumfERANE#HT HTE T, Data Flash~DRFEEHEL
FJ o SEALED stateDI5E . AccesstERSNET

Block Data Control [0x61]

Z MOV KIL. Data Flash® ModeZ % ELFE T, SEALED stateMDIHE . AccesstEBR NFE T,

0x00 data flash class/block D& I &Y . BFIEMHAR EHFR . BMIKE/NNTA—2IFEHREH
%E . BX#$9 % Data Flash AccessE—FIZIEUET,

other : EFE—RICIHRYET,
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FG Condition [Ox6E/Ox6F]

COATUKNE REDEET—FDOmMEF. =X, BIEE—FFRE.

Command Parameter

FG Condition Command Parameter

EU HIEREBLGEE

Receive Data

Name
Byte O Request code
Byte 1 Parameter
FG Condition Data Format
Name
Byte 0 Operational mode
Byte 1 reserved

[Request code]

<Execute code>
NORMAL mode

0x00
0x01
0x02
0x03
0x04
0x20
0x21
0x40
0x80

SLEEP mode
SHUTDOWN

mode

STANDBY mode
FULL SLEEP mode

OCV correction (by measured Voltage)

OCV correction (by Average Voltage)

Lock Level (with parameter byte)

System Reset request (It is valid in UNSEALED state only.)

[Operational mode]

0x00

0x01
0x02 or 0x03

0x04

NORMAL mode

SLEEP mode

FULL SLEEP mode
STANDBY mode

= 4=

=1T

l./id-o
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F—R8I759>a

T—R 7Y A E

R/IME. RKE. TIAINEETCI—Y—DFATEST 2 TS5V 1 DBMEENLET .

SEALED state 35 & . Manufacture A/B/CFBIZ D /S Read AJREL ARV E T,
Security L9+ D Z DD CategoryfBIZi [ . UNSEALED stateD 35 & [Z Read/WriteR] BE &Y E T,
Security$B 18 [ . FULL ACCESS state ) B (D & Read/Write RTREE7EY E T,

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 - - "w2" -
0x02 FW Version Hword 0x0 Oxffff [ 0x0100 -
0x04 Parameter Version Hword 0x0 Oxffff [ 0x0100 -
0x06 Mask FW Parameter Version Hword 0x0 Oxffff [ 0x0100 -
0x08~0f Pack Name Cbyte - - - -
0x10 Pack ID Hword 0x0 Oxffff 0x0 -
0x12 Pack sub ID Hword 0x0 Oxffff 0x0 -
System 0x01 0x08 PackConfigA Hword 0x0 Oxffff 0x0 -
0x0a PackConfigB Hbyte 0x0 Oxff 0x0 -
0x0b PackConfigC Hbyte 0x0 Oxff 0x0 -
0x0c PackConfigD Hbyte 0x0 Oxff 0x0 -
0x0d PackConfigE Hbyte 0x0 Oxff 0x0 -
0x0e PackConfigF Hbyte 0x0 Oxff 0x0 -
0x0f PackConfigG Hbyte 0x0 Oxff 0x0 -
0x10 Design Voltage Uword 0 65535 3700 mV
0x12 Design Capacity Uword 0 65535 | 2420 mAh
0x14 MaxLoad Defaul Sword [ -32768 | 32767 -500 mA
0x16 CycleCount Default Uword 0 65535 0 num
Charge 0x02 0x10 Fullcharge Detect Voltage Uword 0 65535 | 4350 mV
Term 0x12 Fulcharge Detect Voltage Window Uword 0 65535 50 mV
0x14 Fulicharge Detect Current Uword 0 65535 100 mA
0x16 Fullcharge Detect Time Ubyte 0 255 60 sec
0x17 Fulicharge Detect Current Window Ubyte 0 255 10 mA
Discharge | 0x02 0x18 Lower limit voltage Uword 0 65535 3400 mV
Term Ox1la Force SOC 0% Voltage Uword 0 65535 | 2750 mV
Current 0x03 0Ox11 Sleep detection time Ubyte 0 255 60 sec
0x12 Sleep mode Interval Ubyte 0 255 20 sec
Capacity | 0x04 0x00 Initial capacity Uword 0 65535 2450 mAh
Safety 0x05 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
Ox1la 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 0x06 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°Cc
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
0x07 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
Security Codes 0x0a 0x00 Seal to Unseal code[0] Hword 0x0 Oxffff | 0x1234 -
0x02 Seal to Unseal code[1] Hword 0x0 Oxffff | 0x5678 -
LogInfo LogInfo 0x0b 0x00 Max Voltage intial value Uword 0 65535 2900 mV
0x02 Min Voltage initial value Uword 0 65535 | 4450 mV
0x04 Update difference Voltage Ubyte 0 255 20 mV
0x05 Update difference Current Ubyte 0 255 50 mA
0x06 Max Current initial value Sword [ -32768 | 32767 0 mA
0x08 Min Current initial value Sword [ -32768 | 32767 0 mA
0x0a Max Temperature initial value Sword [ -32768 | 32767 150 0.1°C
0x0c Min Temperature initial value Sword [ -32768 | 32767 350 0.1°C
0x0e Update difference Temperature Ubyte 0 255 50 0.1°C
0xO0f Update minimum interval Ubyte 0 255 20 sec
THMtable | THMtable | OxOc | 0x00~0Of Thermistor input threshold[0] - [7] Sword | -32768 | 32767 - -
0x10~1f Thermistor coefficient[0][0] - [2][1] Sword [ -32768 | 32767 - -
0x0d | 0x00~1f Thermistor coefficient[2][2] - [7]1[2] Sword [ -32768 | 32767 - -
0x0e | 0x00~02 Thermistor shift coefficient[0] - [2] Ubyte 0 255 - -
0x03 Thermistor function setting Hbyte 0x0 Oxff Oxff -
ocv ocv 0x14 0x12 NoOcvVoltage Uword 0 65535 0 mV
Ox14 NoOcvVolRange Ubyte 0 255 0 mV
RCAP 0x15 0x05 Rcap correction threshold Ubyte 0 255 5 %
0x0e Force Rcap correction threshold Ubyte 0 255 80 %
OCVtable [ 0x18 | 0x00~1f OcvTable[0] - [15] Uword 0 65535 - mV
0x19 | 0x00~07 OcvTable[16] - [19] Uword 0 65535 - mV
0x08~1f OcvSoc[0] - [11] Hword 0x0 Oxffff - -
Oxla | 0x00~0f OcvSoc[12] - [19] Hword 0x0 Oxffff - -
Lifetime Lifetime 0x70 0x00 MaxVoltage Uword 0 65535 - mV
0x02 MinVolage 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 | 0xf0O 0x00 Correction Factor Flag Hword 0x0 Oxffff [ Oxffff -
Calibration 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 -
0x0e V-Gain Sword [ -32768 | 32767 -1 -
0x12 V-Offset Sword [ -32768 | 32767 -1 -
User NVM | Manufacture | Oxfl | Ox00~1f ManufactureA[0] - [31] Hbyte 0x0 Oxff Oxff -
0xf2 | Ox00~1f ManufactureB[0] - [31] Hbyte 0x0 Oxff Oxff -
0xf3 | Ox00~1f ManufactureC[0] - [31] Hbyte 0x0 Oxff Oxff -

Access mode

AICTIE. ABRAEIADT IR

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

HAEHET 21012 30D X2 FAE—FERBLTEYET,
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