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1. COMMUNICATION METHOD BETWEEN MASTER CONTROLLER AND SLAVE
CONTROLLER, SLAVE CONTROLLER FOR THE SAME, AND BATTERY
MANAGEMENT SYSTEM USING THE SAME

PRl (B - EfEHlESMMEHIE < RABETTE, M%7 AR MR HI A 6 LT A E AR
4t

% Disclosed are a communication method between a master controller and slave
controllers, a slave controller for the communication method, and a battery management
system using the communication method and the slave controller, in which the master
controller receives safety information about battery cells through a plurality of channels even
when each of a plurality of slave controllers includes only one micro controller unit, thereby
minimizing the increase in the cost and enhancing the safety of the battery management
system. The communication method includes performing bidirectional communication
between a master controller and first to Nth (where N is an integer equal to or more than two)
slave controllers through a first communication channel, and receiving, by the master
controller, an indication signal through a second communication signal via the first to Nth slave

controllers.

W (B« RFF 7 MRS NSRS ANEEE, M TREETTR MR, DO
HERZBE T EM MRS R ERR S, B, IES2 DNERISTRE MU E - DMlizflss
BT, TR thiEd 2 MEEREOCT Rt Z 2[R, MMERARIEINR/NME, FHiE i
BHARgGHZ 2N, WEFEEUE: S - EEFEEETEEHENE -8 N(HF N 2FTEAT
PIRYEEE) MRS Z T IANE S, DA EEHEREHEE —258 N NESHBERE _E8FES%
s ES,

BHORAZER: A communication method comprising : performing bidirectional
communication between a master controller and first to Nth slave controllers through a first
communication channel, the master controller being connected to the first to Nth slave
controllers through the first communication channel in parallel, wherein N is an integer equal
to or more than two; and receiving, by the master controller, an indication signal through a
second communication signal via the first to Nth slave controllers, the master controller being
serially connected to the first to Nth slave controllers through the second communication

channel in a daisy chain manner.
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2. HENEHIHE ST

PRl () : Battery shell for electric automobile

A AR —SLHE T ARSI A R e A SORES, FTZ BRI T, &
TEMID SR LT IERTE RO MIEE RS, PIERAEZE, BISEE S T B SEETRY_ BRI A F th R A 22 B AT
HATXIS; DARSMNERAEZR, 456 T B SAEHRAYS MU,

2 (BF) © A battery case for an electric car according to an aspect of the present invention
comprises : a support part on which a battery module is stably placed and supported, the
support part including a side wall part formed to extend upward from an edge part thereof; an
inner frame which is coupled to the upper surface of the support part and partitions a seating
part of the battery module; and an outer frame coupled to the outer side surface of the support
part.

BHUUWAZSR: —ReEsEA RSN, HASEET, B SUEE, ATZERMEII T
%, WIEMNLGEA ETERTERRIMEEES; NEHEZR, BTG T LR SOREREY L3RI M F AR Y
ZEEHTRG, URSNERESR, 46T EIRSHFRKISMUE,
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3. BATTERY MODULE PROVIDED WITH END FRAME

Pl (BRIE) @ BCRImAZAY R AR

% A battery module which includes a cell assembly having a plurality of secondary batteries;
a module housing having at least one side wall and configured to accommodate the cell assembly
in an internal space defined by the at least one side wall; and an end frame including : a body
frame that includes a main wall and at least one side wall extending from an outer circumference
of the main wall in a direction where the module housing is positioned; and a coupling plate that
is configured such that one side portion of the coupling plate is combined and fixed to the at least
one side wall of the body frame and the other side portion of the coupling plate is combined to a

front end portion or a rear end portion of the module housing.

E (B © R, SFREAZ D IREMATEAEN, MRshe, BEE 0~ UEE, HERE
FRAE D — MUBERRE RIS A R A BT, DANOREAESE, Fmdimsf R s ERER, i
R EARNEZRELIE BB D —DEE,  FTIAMEE AT IA T B2 SN JE 5 A R A (R A B 7 TR A
NG, HWECEBESEEIAT— MO WA S FH EE B EAERK 2D —DMUEE, FHEBESHRES
— R 2> BIAH & BIREER FE AR B i 38 20 B S i 70

EIAHIZER A battery module comprising : a cell assembly comprising a plurality of secondary
batteries; a module housing comprising at least one side wall and configured to accommodate
the cell assembly in an internal space defined by the at least one side wall; and an end frame
comprising : a body frame that comprises a main wall and at least one side wall extending from
an outer circumference of the main wall in a direction where the module housing is positioned;

and a coupling plate that is configured such that one side portion of the coupling plate is
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combined and fixed to the at least one side wall of the body frame and the other side portion of
the coupling plate is combined to a front end portion or a rear end portion of the module housing.
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4, SECONDARY BATTERY PACK HAVING HOLDER

prel (BRI @ BARERERAI IRHEMA

%2 Discussed is a secondary battery pack having effectively improved manufacturing efficiency
and product durability. In this regard, the secondary battery pack includes : a battery cell; a
protection circuit module mounted on a terrace structure where an electrode lead is formed; a
holder including a body portion having a plate shape such that the battery cell is mounted on one
surface, and a partition wall protruding from the body portion in an upward direction to surround
at least a portion of a side portion of the battery cell in a horizontal direction; and an insulating
molding member including an electrical insulating material, and including a protecting portion
coated on and bonded to at least one region of a printed circuit board and a fixing portion
protruding and extending from the protecting portion in a direction where the partition wall is
located and fixed to one region of the partition wall.

WE B%) © ARARIT T —MERIR SHIERCRN it AR R, sitms, —oRiEid
s MY, ZARAEFE R AR S [ G 45 LRI PRI AR IER, SR, BIE EANCRIERE 2, T
RACIRE EAREL 0 (815 Ak B BT AR AE — DRI L, DA MR FEARES 3 8 R 2R H AR 77 b
CEIFTA R TR /D — B IR DAN AR ARG R RSB I, DA EG R AEED
Jill FELBR A 9 22 /D XA B R & BT X O PRI R 70 F0 M LR B 20 T 12 B st T £ Y 75 TED 5% HE A A
AOEE B oY, FF ELIZIE R EE o [ 212 P A — D XIE,

EIAAIZESR: A secondary battery pack comprising : a battery cell comprising a pouch exterior
material that comprises an accommodating portion in which an electrode assembly and an
electrolyte solution are accommodated and a sealing portion formed by sealing a circumferential
surface of the accommodating portion, and an electrode lead protruding and extending from
the sealing portion; a protection circuit module comprising a printed circuit board where a
protection circuitis formed, wherein the printed circuit board is mounted on a terrace structure
of the sealing portion where the electrode lead is formed; a holder comprising a body portion
having a plate shape such that the battery cell is mounted on one surface thereof and a partition
wall protruding from the body portion in an upward direction to surround at least a portion of a
side portion of the battery cell in a horizontal direction; and an insulating molding member
comprising an electrical insulating material, and comprising a protecting portion coated on and
bonded to at least one region of the printed circuit board and a fixing portion protruding from
the protecting portion in a direction where the partition wall is located and fixed to one region of
the partition wall.

NI () 5 US20210104799A1

N (A H: 2021/4/8
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HIEA: LG CHEM LTD
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5. BATTERY CELL ASSEMBLY, BATTERY MODULE INCLUDING SAME BATTERY
CELL ASSEMBLY, BATTERY PACK INCLUDING SAME BATTERY MODULE, AND
AUTOMOBILE INCLUDING SAME BATTERY PACK

PRl (BRI« EMREITAM, SRS TA AR, IR F R F At DA AR I
AR

4% A battery cell assembly includes : a plurality of cylindrical cell blocks, each including a
plurality of cylindrical cells; a block cover configured to cover an upper side of the plurality of
cylindrical cell blocks and electrically connect the plurality of cylindrical cell blocks; a cooling
plate located opposite to the block cover and disposed at a lower side of the plurality of cylindrical
cell blocks; and a heat transfer member disposed between the cooling plate and the plurality of
cylindrical cell blocks and having a plurality of thermal interface materials corresponding to

bottom portions of the plurality of cylindrical cells.

WE (B%) . —MeEesTAl, i 2 MERERETR, SPETREEZS MREERETT; B,
HAHME R 55 TR 22 D R R A B FE R AR 22 DEAE T FER AR, H SRS I
IREEZ N EFFEREMRA TN, DGR, HIRBERIRMZ NEEE R [, HFAEF5%
NMEVEEFE FRI A R BT AR R R ) 22 DR AR

E AR ZESR . A battery cell assembly, comprising:a plurality of cylindrical cell blocks, each
including a plurality of cylindrical cells;a block cover configured to cover an upper side

of the plurality of cylindrical cell blocks and electrically connect the plurality of cylindrical cell
blocks;a cooling plate located opposite to the block cover and disposed at a lower side of the
plurality of cylindrical cell blocks; and a heat transfer member disposed between the cooling
plate and the plurality of cylindrical cell blocks and having a plurality of thermal interface

materials corresponding to bottom portions of the plurality of cylindrical cells.
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1. BATTERY PACK
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%2 A battery pack may include : a battery configured to include a plurality of cells; a cell
balancing circuit configured to include a discharge circuit for each of the cells; a controller
configured to output a first complete discharge command signal based on a control signal
inputted from the outside; a mechanical switch configured to output a second complete discharge
signal by mechanical manipulation; and a cell balancing controller configured to control the cell
balancing circuit such that complete discharge of each cell is performed through the discharge
circuits when the first complete discharge signal and the second complete discharge signal are
received.

FE (B%) o MR i, HWEENEEZ AT, T ERR, WEENVEAERAT
B EEMATR RS, R, WEENET MM AR ZHIE S S R 2l aa S E S, YURIT
XK, WECENBGYIMBIEMLE 2R BES, DA ERTE, WECE I H] - s,
LR — RN ESME RN E SN, B RBHRTE MR E 2,

EIUAZER: A battery pack comprising : a battery configured to include a plurality of cells; a
cell balancing circuit configured to include a discharge circuit for each of the cells; a controller
configured to output a first complete discharge signal based on a control signal input from the
outside; a mechanical switch configured to output a second complete discharge signal by
mechanical manipulation; and a cell balancing controller configured to control the cell balancing
circuit such that complete discharge of each cell is performed through the discharge circuits
when the first complete discharge signal and the second complete discharge signal are received.

NI () 5 US20210119267A1

N (AE) H: 2021/4/22
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FiE A SAMSUNG SDI CO LTD
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2. BATTERY MANAGEMENT APPARATUS AND SYSTEM

el (BHEE) : AEEERENARS

4% A battery management apparatus is provided. The battery management apparatus receives
a first address assignment message from a first neighboring battery management apparatus
through a first infrared (IR) communicator, sets an address of the battery management apparatus
based on the received first address assignment message, determines an address of a second
neighboring battery management apparatus based on the set address, and transmits a second
address assignment message including the determined address to the second neighboring battery

management apparatus through a second IR communicator.

M (B « R4t T AR, AlEEIREEIT S —NIR)EE A NE R E I &
B — ik ECIH R, BT AR — bk o EeE B B Rt E B BRI MhE, BT TR E AL I
TE S AT E R B A, FHEIT S IR (S ERA 5 A QR FE i B B R A B A TR E OB ALY
Bk ECEE,
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EIRRIZE K A battery management apparatus comprising: a processor configured to: receive a
first address assignment message from a first neighboring battery management apparatus
through a first infrared (IR) communicator, set an address of the battery management apparatus
based on the received first address assignment message, determine an address of a second
neighboring battery management apparatus based on the set address, and transmit a second
address assignment message including the determined address to the second neighboring battery

management apparatus through a second IR communicator.

NI () 5 US20210119268A1

N (A H: 2021/4/22
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HIEH: 2020/2/13
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PORIZEREE: 20

3. BATTERY PACK COMPRISING FRAME PROFILE HAVING INTEGRAL
REFRIGERANT CIRCUIT MEMBER

Pl (BRI« EAEEA RO B A A RIREZE A Y FE 2

% The present invention relates to a battery pack including a frame profile with integral
coolant circuit elements. The battery pack includes one or more battery modules, each
comprising a plurality of secondary battery cells, a framework comprising a first frame profile
and a second frame profile opposite to the first frame profile, and a liquid cooling circuit

comprising one or more cooling plates being in thermal contact with the battery module.

WE B%) © ARAYR—FEE, HEEEERBESRAFEIRITAESREM, Bithd s —
ZEMER, SMES D IRAEETT, WIES AEREE S B RS B R B9 58 —HEZRECETRY
REZR, DAKELIE S FE S SRR A B — D B IR AR IR AR A1 [ B

B ALK ZSR . A battery pack for a vehicle, comprising: one or more battery modules, each
comprising a plurality of secondary battery cells; a framework comprising a first frame profile
and a second frame profile opposite to the first frame profile; and a liquid cooling circuit
comprising one or more cooling plates being in thermal contact with the battery module, wherein
the battery module comprises a pair of module side plates and a pair of module front plates
constituting a module frame for assembling the plurality of battery cells, wherein at least one of
the module side plates comprises an integral coolant structure, which is part of the liquid cooling
circuit, and wherein each of the first frame profile and the second frame profile comprises an
integral coolant structure, which is part of the liquid cooling circuit.

NI () 5 US20210119282A1

N (AF) H: 2021/4/22

HIES: US17050339

BIEH: 2019/3/8

HiE A Samsung SDI Co Ltd

PORIZE R % E: 19

4, HIARGE IR IR

PRl (BHPE) © Battery system and control method thereof
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P ARIAAIT MRS, IRt RgtEs: ElR, EEERG T Z R BOERIZ
MFREER, Z2IFK, HIRBOEREIFNR 2 Dt R, MRETT, NS AR/ S rE
RRER R I TT Y P T (B PR AR B O FEIME, AIERTT, I B A R E e F R E R i 2
DT RER R T R A NERRER, DAIEHIERTT, SfEFmRZ Dt R RS D — i TR
RAEWHERN, EHTRZ N IR SR ED — PRI A ED — DR T IR FERES,
iRt — ARt R GERI I T .

2 (B¥) : The invention discloses a battery system, which comprises: a battery module
including a plurality of battery sub modules connected in parallel between system terminals; A
plurality of switches respectively connected in series to the plurality of battery sub modules; A
measuring unit for measuring the voltage value of the battery module and / or the cells included
in the battery module and the current value flowing on the battery module; A detection unit for
determining whether an internal short circuit occurs in the plurality of battery sub modules by
monitoring a voltage value or a current value; And a control unit which controls at least one of
the switches corresponding to the at least one battery sub module in a non conducting state
when an internal short circuit occurs in at least one of the plurality of battery sub modules. A
control method of the battery system is also provided.

BEIUNAZER: —MERS, Wi R, GEERG T < HHFERZ DT ER,; 21
K, DRIBRBOEEEIFTAZ MR TEER, NEEATT, MEATA MRS/ EEFEERTIR R Y
FETCHY AR DA AE TR FE S ER b Fish AR, A EATT, IEd M Ak Fe (B B P R L (B R A
FridZ A~ raith TR B A R AENERKEES; DARIZHI ST, SRR e T ARy = D — P B TR
BRAP R A AR NERRERS I, EHIATAZ NIT R S AR D — Dl R M A D — TR TR R
IR,

N (AF) 51 CN112653204A

N (A H: 2021/4/13

HIES: CN202010461151.2

HIEH: 2020/5/27

i A: =% SDI Rl&tt

PORIZEREE: 40

224 fRRIEL R

AEMHREH, XN=E 4 ARIFERHT, RIS US20210119282A1 KL HIHEAT E AR,
(AFF (AF5) 5] US20210119282A1

(#1% A] Samsung SDI Co Ltd

(FRIEHE] 20190308

(ATF (AF) H] 20210422

(ERAE] BRI ARG A A EAE R BRI B DEE, IXANUERE & HE ith S AR I A] RERE R AR
ERRATEENE, Rrpit, HNEIRER BaIERIREREIRR, J+HBURERSTHR AT 5 Huth n] RERR 2R EI
ARG AN AR A LR

(BoRFER] FaitheH Eim s —AEAAL RN 5 58 —AEZR AL BOA AT A8 —AEZRECERAUAESE, DAK BUAE 5 it
BRARER AT — D a2 N AR AR 1 AN A BE
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(EeRZR] AR REAS IR/ DA T E M A R

23 BF

m 230 BN

B 2.5 I NERARIEN

H# hiE WO eS| EP N PUHESF Jbil]
RHHI m 23 B 23 H 3 2 B 14 -2 . 123
LR H 24 = 3 =3 -2 H
Regthe it E 10 = 10
X S | S |

IRTAR RITHAE L 176 IT, ZAAHTE 123 TT, ofEfEEA, FE. WO, £E. EP MEE, &%
M 42 11, HAE 24 THiRAERA, EP A 10 WIRRRE AT, SEFMXEHRER, £ AR
BES A, L4700 RIASEAEARIEZ 1 . FE. EE2506 36 UL 29 I, HLULEAHRTE
BITNE, WO H 35 TUTHIEATT. EP A 26 0T, HALHIHTE 14 IT, KA 2 TN, 10 THQRR &,
ENERIPEEES 2506 2 WL, 1 0

2.6 AR EHEARD

AR
Subtel
FHEl
VR /i
Hfth
HLE
K5 PACK

AHAE AR, AN NEE IR R 176 TEAF, MRGURIERR 77 3T, &S 43.7%, SORSUREIHT
FmE T IEARM R, [ERMETTHE, D=JoMRREEBR EEERNE, HRRZ, HRER, BE
FHATIRE, TR, 2 MERSSIER TR, BEDERY RO R E R4S
FFIT,  FELARR o0/ T S R R M s L P E R AR B SRR, RN, FEARRAE AR SRR B
TR CBSHMR) Bgw, EOWRA RS R NEC ST, W KR s D855
RF, BEAEMRAS PACK JUSMIE T AR & A L5181

B 2.3.2 HSEEREERNE RN

4 ATEE M IERA IR, M NENEHIL 8 TT, FRALAHIIK,
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Inpadoc A% ID NI (A 5 NIERI | A (RE) H BRI
62710402 JP6865398B2 JP 2021/4/28 TEARARL
58288454 JP6861399B2 JP 2021/4/21 IEARA S
58288461 JP6861400B2 JP 2021/4/21 EAR A
58288538 JP6861401B2 JP 2021/4/21 EAR A
63674684 JP6857862B2 JP 2021/4/14 IEARA R
56165317 JP6854331B2 JP 2021/4/7 EAR A
59397942 JP6854403B2 JP 2021/4/7 EARA R
61162591 JP6854459B2 JP 2021/4/7 EAR A

B 233 HERNERSRAI LRI S

AR E T, AT EEBEMERAEER IS ATT LA 23 I, TRN 4 WERTHERAN L,

1, R IEAR A — R L ith

Wrell (BH%E) : Positive electrode for secondary battery and secondary battery

. EWMASEAR UNRERERNED - PREFRNESMEE, SRS BH AR
Li AR, A RIRIRS SRR I BURCIREI SR R, FTIRRGEEMRLRE A L RIRL 5 S FEA R
Kigh, LR —BIF, EOMETEAMHENEETAFR, REAEZMEETEARN, B
XN TEEMEERAREE 1.3 8% A L.

2L (B%) : Inthe present invention, this positive electrode is provided with: a collector; and
a composite material layer that is formed on at least one surface of the collector. The composite
material layer includes a particulate aggregate formed from inorganic substance particles which
do not occlude or emit Li, a conductive material, and a binding material for binding the inorganic
particles and the conductive material. According to an exemplary embodiment, the aggregate is
present closer to the collector side at least with respect to the thickness-direction center of the
composite material layer, and accounts for at least 1.3 vol% with respect to the volume of the

composite material layer.

BHURHRZR: — R IEN, HAESRER, DUREREEANZED -~ NREM RIS S8k
&, FidEaRZEE S EARTGRRER Li FUTTHIYRRL, S ARG EE AR A BB RURL IR R SR SRR,
FTIAREEEAA R IR TEH YRR S AR T AR R 45

N (AF) 5 CN112673499A

N (AT H: 2021/4/16

&S CN201980057852.5

HIEH: 2019/7/25

FRIEA: M NAIRFIEERA S

PORIZERE & 18

2. POSITIVE ELECTRODE ACTIVE MATERIAL AND BATTERY PROVIDED WITH
SAME

Pl (B o IEARIEMEYI SO B IZIEATE P Ry F i

% A positive electrode active material according to the present disclosure includes a lithium

composite oxide that is a multiphase mixture including a first phase having a crystal structure
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belonging to a monoclinic crystal (e.g., space group C2/m), a second phase having a crystal
structure belonging to a hexagonal crystal (e.g., space group R-3m), and a third phase having a
crystal structure belonging to a cubic crystal (e.g., space group Fm-3m or space group Fd-3m). In
addition, a battery according to an aspect of the present disclosure includes a positive electrode
containing the positive electrode active material, a negative electrode, and an electrolyte. The
positive electrode active material according to the present disclosure improves the capacity of the

battery.

HE %) - RIEALKANERGEEMRESEE S8, ZHE S M REULERGRE TREMNEN
ARSI E M (BN, =AEE C2/m), BEARE T/ I7&ARGIIN=SREE R-3m) K RALEHIREE A, A
KEHETILTT FAR (BN Z2E R FM-3m s Z3 [ #E FD-3m) SRS E =4, 1o, HRIEARAFFR—
NI ER RS EH ERTE M RIAVIENR, TURFIRER, RIEARTFRESIE M RHR S T RtAAE

=
Ho

B IUURFIZER: A positive electrode active material comprising: a lithium composite oxide, wherein
the lithium composite oxide is a multiphase mixture including:a first phase having a crystal
structure belonging to a monoclinic crystal;a second phase having a crystal structure belonging
to a hexagonal crystal; and a third phase having a crystal structure belonging to a cubic crystal.

NI () 5 EP3806203A1

N (A H: 2021/4/14

IS EP19811631

HIEH: 2019/3/20

B A Panasonic Intellectual Property Management Co Ltd

PORIZE R E & 29

3. ABKHfR B R L

fr@l (B%) © Nonaqueous electrolyte secondary battery

PR APKAEER IR AR S EREEYRATER. S IWEERI T, PA AR KR

FR. ERGEED RS SHEEMRE ISR M NE SR, 88— 2 NREME
FR_OIRL, /R M 2/ S B A SR /a0, WA T2E M RIE T Ni/M 2y 0.8 BLEH/NF

1.0 —RBALHY PR 0.20um BAEH 0.35pum BAR,

2 (B¥) : This nonaqueous electrolyte secondary battery is provided with : a positive
electrode containing a positive electrode active material; and a negative electrode containing a
negative electrode active material; and a nonaqueous electrolyte. The positive electrode active
material contains a complex oxide including lithium and a metal M other than lithium. Primary
particles of the complex oxide aggregate to form secondary particles. The metal M at least
contains : nickel; and aluminum and/or manganese. The atom ratio Ni/M of nickel with
respect to the metal M is not less than 0.8 but less than 1.0. The average particle size of the

primary particles is 0.20-0.35 pm.

EIURIZR: —RhAEKE MR R iit, HES: G EMIEEYRIER. 8 maEE R Ha
M. DARARKEMEIR, TR EMREEDRE S SHEMNREZIMISE M NESEMY, FridE5% Mt
Pi)— IR BRL 2 DRETTIE A —OORRL, A SR M 2O E SR O S/ /a0, FrdEEN T ik
J& M BT L Ni/M 2y 0.8 BAEE/NF 1.0, AR —RBURLAY PRI 0.20um BAEH 0.35um BAR,

N (A% 5 CN112602212A

N (AF) H: 2021/4/2

HIES: CN201980053555.3

HIEH: 2019/9/19
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FIEA: MR AR EERA R

PORIZEREE: 6

4, QA ERTE Y R X R it

PRl (BHF) : Positive electrode active material for secondary battery, and secondary battery

FE: ERIEEYFRAER LiNiCoMn M0 R, #/E 0.9<a<1.1. 0.4<x<1. 0<y<0.4, 0<z<0.4.
0<b<0.2, 0.9<(xty+z+b)<1.1, JLEM EEEHH Ti. Zr. Hf. V. Nb. Ta, Cr. Mo, W, Al. Ga.
In HEAHEFPIZED 1 FH,

2 (BIE) : This positive electrode active material is represented by general formula
LiaNixCoyMn.MpO2 wherein 0.9<a<1.1, 0.4<x<1, 0<y<0.4, 0<2<0.4, 0<b<0.2 and 0.9<(x+y+z+b)<1.1
are satisfied, and the element M contains at least one element that is selected from the group
consisting of Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Al, Ga and In.

EIURHZE R — R Rt A EARIE Y B, HoR T BB R Eh A 8 T /KT Al AY FEAER A — (R FE Y
EREHER, FER LiNLCo,MnMbO: 77, EME: 0.9<a<1.1, 0.4<x<1, 0<y<0.4, 0<2<0.4, 0<
b<0.2, 0.9<(x+y+z+b)<1.1, JLEM BEEEBH Ti. Zr. Hf. V. Nb, Ta, Cr. Mo, W, AL Ga. In
HAE D 1 Ff,

N (AF) 5 CN112673497A

N (AT H: 2021/4/16

HIES: CN201980058891.7

HIEH: 2019/8/1

FRIEA: MNP IEE RS

PORZREE: 14

234 fCRIELRI b

X EARM ORI, AFF59 EP3806203A1 YL HIMEAT E 7047,
(A (%) 5] EP3806203A1
[H#1% A] Panasonic Intellectual Property Management Co Ltd
(FI%H] 20190320
(ATF (AF) HI 20210414
(BORIFE] FEF K —FHE T BA & AR ERTE AR,

(HAFE] —MEESEY, HTHHEESEAMEZHESY, B BARTEMNENRAEH
FM, BAERTNENRASEHEE M, DNEGRE TR RAS R E =,

(BRBER] 248 T —MA TG R S A E AR IEARTE AR
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PR | R A R

B 240 BN

2.7 1EHLFH FIF

thiE Bk EP P HA WO ail bl
RIIH B : = 2 BB 7 HW 9 = 1 = 2 = . 38
B H : N - E 3 3 . 21

@A E] 4 AEHAEMOUSEEE 59 LA, HARHRHRIEL 38 I, SLb 64.4%, FEMEEMRHEHEM
W, REAAER] 21 I, A EHE. EE, EPAHA, NERMXEHRERE, REDM 22 TNE
MEFEHE AL, G 37.3%, HIXONEE. EP FIfEE, 2514 11 3, 10 IR 9 U1, HEMEERN. BA,
WO M E & EMX R EERD,

B 2.8 ML RIEAR

Uik - 4
R PRI /i . 2
IEHAPRE I 1
2l - 3

AT, HAEMAEAS PACK 2 EAUCEREORIUR, 3 36 I, A EARIL A S R EER
61%, F-ZNFEMIASEEREEAL N P EFR I R GO 5T, FLCNIUBAG ) 13 WU A, R AN B AR
BEIBRTT A SRAEITTE, 2 TUEHINRERE SRR, 1 TONSARIEEI L. RS FHIRTRE A (BB
HIHEWITTE, 1 DU L BOR,  FEARBVIRAE SR 2 TRE RN E A MRS, 558 3 I%
AR Bt A T TR

B 242 FRBARBUSESE P4

fRH ) FIE P FEL T SEEE 5 PACK GUSUR PR E FIZE 9 T, RERNELHIBIK,

inpadoc FEID = A (At 5 /A RESpill ~F (A5 H R
54291185 JP6866100B2 TP 2021/4/28 25 PACK
57860898 US10985588B2 Us 2021/4/20 25 PACK
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57206301 US10991993B2 Us 2021/4/27 25 PACK
53298349 US10978750B2 US 2021/4/13 25 PACK
57113298 CN108141371B CN 2021/4/20 25 PACK
60115722 US10991990B2 US 2021/4/27 25 PACK
57749965 CN108604647B CN 2021/4/2 25 PACK
56853651 CN108028333B CN 2021/4/20 25 PACK
58016718 EP3433891B1 EP 2021/4/7 25 PACK

B 243 HRBARBIRAIF LR G

AYHR ST, RS PACK BORTURATTZIE AL 27 T, NHEDEE 4 REREHNE,

1, FLARATX A EL A B

pral (BHEE) © Battery and use of such a battery

T AR K e, HAERRE — AT S 2 Aoott, e R T A9BSR A
AR, ELrRTEPERZS (R A B A R R A 22 5 L ER BN/ AR ELE AT FR AR, AR
BRI HAE BRI B SME R A A B R R BRI SE — o, HPSE =it Es
Xt PR A1 B U H B A 88 52Ty —MI_EA RS —URIREEM, HArss o rEmmmEl s |
BUHmE A — 72T e — M B RES 2RSS, H BiEsssorE DA Ny NS 58 ZR A ThER, &
(IR TT AR T AR P ER S Rl (A 2 BT IR 2 REAS FR R B A SFM AR IR A A ANET, H BB AR
FIR3E R RES B RTR I AR

2 (B%) : A battery comprising a first housing element (2) and a second housing element (3)
that jointly form an inner chamber (5) for receiving a battery module (10), wherein the second
housing element (3) forms a second temperature control structure (102) on a face that is facing
the inner chamber (5) and in particular is facing the first housing element (2), and a cover element
(100) is connected to the second housing element (3) in such a manner that a temperature-
controlling fluid receiving device (112) through which temperature-controlling fluid can flow is
delimited by the cover element (100) in a fluid-tight manner with respect to the inner chamber
(5) and the second temperature control structure (102) is embodied in such a manner that the
temperature-controlling fluid can flow around it.

EIURNESR: —Feath, GRS —FATTrE ()M ZRATTrE(3), BN AR T ANk
(10)RYPER=IE)(5), HrFAEFrik PIERZS R (5) 41 B A ATIA B AR ER (10) B 2215 FEL AR RN /B F R AE B
AR (6), HAFTARMERR(6) LHMENKATIY, FEEAEFTRPERZE R (5) s M B A FE ithiz
HIR BRI —ITTrF(8), HF, A% 72Tt QEEX AR El = | (5)H B E B X ANAsE — 74t
Q) —M_EA RS —IEIREEMY(101), HAFHEET, ANAS Z=RnfFQ)EmBATANE 2 (5)H B
HOR M E A S — 72 TTF (2) B —MI_EAD RS —IEIRE5H (102), I HIEETTA(100) AR R 77 NS FTidss
TIEARTTAR(3)IERE, FESFTIRIERE TR (100) TR S HIAE R T Ak P AR 2SR (5) FRAE REAS HRR R A 22
RUVRIRIARNER(112), FFEHATEREE —IRIRE5 (102) /18 BAE T R IR TN A,

N (A% 5 CN112615077A

N (A H: 2021/4/6

HIES: CN202010979771.5

HIEH: 2020/9/17

FIEA: PR BEARAR
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BRI 15

2, HithAR

PRl (BHPF) © Battery cabin

T AR K TRt AN (12)H AR (10), HAr, A (10) 2 A H TR SRS
T (12)HFEZR (14) R0 A TR FEHAE (10) 2R AE ZE A (40) A RIPRERER (16), HAr, FEZR(14)REISENHIZEAE (R
Feas(16)4L, AMFESR(14) REVEREIE A A T2 & AN L FEoH (12) B A7 B (B) AR X it (1.2) T FRL AT /3
FEMBITALEB), He, F£E(014)BETHER20), THERItE S shMeE R 88 < f5 THTEE
Hir B (E) PRI (12), AKBHIEY K —Afrm A IX AN EL AR B 254,

% (Bi%¥) : The invention relates to a battery compartment (10) for receiving a battery (12) in
a contacting manner, wherein the battery compartment (10) has a console (14) for contacting
and supporting the battery (12) and a holder (16) for attaching the battery compartment (10) to a
vehicle (40), and the console (14) is attached to the holder (16) in a movable manner such that
the console (14) can be adjusted into a removal position (E) for adding or removing the battery
(12) and an operating position (B) for discharging and/or charging the battery (12). The console
(14) has an ejector (20) which ejects the battery (12) in the removal position (E) preferably
automatically or after being actuated. The invention also relates to a vehicle comprising such a
battery compartment.

EIURCRIZER TRt A N Rt (12) B AR (10), Horh, eEMIAR(10) BA A TR SR F it (12) Ay
FERR(A) M TR Fatfe (10) R AE F W (40) LI ARERER (16), Forb, FEZR(14)REB a2 R AR fRIF 4R (16)
A, RITMHFEZE(14) RE A B A T S AN et (12) AU ER HH 7 B (E) R A T8 e it (12) iR A /i FE FRL Y I
ITRIE(B), HAMEET, FER(14)EATNHER(20), TSRtk B ohthaE fE RTINS < 5T R
A E (E)FRIHEM(12),

N () 5 CN112689572A

P~ (AF) H: 2021/4/20

HIES: CN201980060526.X

HiEH: 2019/7/22

HIEA: ZER BEERAR

PR ZRE R 15

3. R B T B 4l

frel (BH1%) @ Physics-based control of battery temperature

E: E—DEMERIF, EAFEMRSEREED — PRCEERIT, AR SRR ED—
fe f Bt BT IR Gt H IR 2D — i 2 it BT R T B2 R H H AR (1
FRIE QRIS DANATREHDER SR =D — M ETT, b EHR SN ATA SR
filas. ZHESPECE NPT UIRBISE —ATERIERE, REETYEAIERNFTORAIS A
ERARIERVEE — AR EMRERE, HEETIRGHS —BEREEERREHIRS, RINET AR
—FriER B EEH =D — DR R T,

% (F11%) : In one embodiment, an electrochemical battery system includes at least one
electrochemical cell, a thermal control system operably connected to the at least one
electrochemical cell, a memory in which a physics-based model of the at least one
electrochemical cell is stored and in which program instructions are stored, and a controller
operably connected to the at least one electrochemical cell, the thermal control system and the

memory. The controller is configured to execute the program instructions to identify a first

requested operation, obtain a first generated target temperature which is based on the physics-
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based model and the identified first requested operation, and control the thermal control system
based upon the obtained first target temperature while controlling the at least one

electrochemical cell based upon the identified first requested operation.

EOUAZESR: —R et AR g, i 20— Pilisin; REfiRg, HrlHiEhEEs
FridZE>— e LA T, FES, EANAEESTEEINAE D — DL R s TR A T PR
RO, JE BAERTR GBS T EER e, DARIRHIE, HATHRE i R ik /0 — P it
TC. FTIRRERIR GRS, IR izflss pEC BV PUTITA R a0 BA: IRAIE —FriERAVIRIE;
PEHE LR ENEE, AR 4 B NEEET AT T B AR FTR AR5 — A& REVERIE;
AR E T AR 8955 — BANE R RIZHIFTR REHAR S, RN ETArRAIESE — IS RE Bkl g
FE/D— R EAERTT,

N (AF) 5 CN112652839A

N (AE) H: 2021/4/13

HIES: CN202011076163.X

HIEH: 2020/10/10

FIEA: ZER BEERAR

PORIZEREE: 20

4. FEL RT3 e 7t ) N

Wil (BH%E) : Battery and use of such a battery

T AR K e, HAERRE — AT S 2 Aoott, e R T A9BSR A
HRaiE), HAR, fEPERE A AR B AR SR 2 Rt AR, B 2 DR S AT AR TR HIARIE,
H BN A ISMG BA B RERER S — o, AP mAnEEENE SRt ERSE S
FRTTAHI M EAYRRES —RIRSE, HA S R ATt EE BNEE AN EZ S — AT a — Mk
MRS ZIEIRES M, FF EDESETTAE AN R 75 S 58 R TR, B TrERA— M RE% HIER T
AREFRAVER AT, I B2 ZHIRESSIAIERREDS HIFIR ARSI, HAEE orr Vit &m0
e BA T AN B fRE B A 56 TR R AL,

% (BI%) @ A battery wherein a first housing element (2) forms a first temperature-control
structure (101) on a side averted from the interior space (5), wherein a second housing element
(3) forms a second temperature-control structure (102) on a side averted from the interior space
(5), and a cover element (100) is connected to the second housing element (3) such that the cover
element (100) delimits a temperature-control fluid receptacle (112), which can be flowed through
by temperature-control fluid, and the second temperature-control structure (102) is formed such
that it can be flowed around by the temperature-control fluid, wherein the cover element (100) is
formed in a planar configuration from a metal or has a deformed portion for accommodating a
second element (9) of the battery controller.

EIRCRIZESR: —Ret, BAES —RARTT QRS =TTt (3), BNHEEM R T A4 R (10)
RIPNERZSEI(S), HA, TEPNERZSE (S) i B IR (10) K2 SR, AREBRI/EF B B
hEaiR(e), Hrh, Z P rEhER(60) U HBRITMIMIE, F BAE B3R (5) I AMG B it Hl B
HUEE—TTf(8), HEF, H—mMAIThQ)EEEHNERZS R (5) ML H RS e ATt () — M LAy pEE —18
{RE5F9(101), HAr, S5 ITiQ)EE B AR (5)FI L EZ S — 2R TTiF (2) B9 — M A AES —8IR
£549(102), FEEZITTIF(100) N R TG HE ATl (3)iEH, IS (100)BRA—REMS HIF
RERAZFRIVERRATNE(112), H BEHE ZIERSE(102)MIEMEER HIERRASR, EPpndiEsET
- (100)F- i #h F <22 R AR A EE BA A T A R i PR B A 56 — T A (9) R R AR

N (%) 5 CN112701373A

N (A H: 2021/4/23
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HIES: CN202011071942.0

EIEH: 2020/10/9

HIEA: ZER BEERAR

POMIZEREE: 14

B 2.4.4 fCRIELRI b

TEIRTEAT] 4 HATFEHH, XHiEd S PACK SIRIUK, AFFS54 CN112652839A HILHEIT 4T,
(AFF (AF) 5] CN112652839A

(FRiEAN] ok EHEERAHE

(F15H] 20201010

(RJF (%) H] 20210413

CHEAR RIRE] SEET BRI A8 B/ I [ T 5 2 5 S S EL A O B E SR 9 BMS,

(BARFE] MRS G D — PR AT, FIREHERZIITAZE D — Dt
TERIREHI RS, HAEMEINAZE D — D Bt ST R T B AR B H AP B e SR
flas. DA A BRIEHIERRZIFTA S D — b it saIT, R REHI R AN TR ikas Rzl ds. 2
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UL\ EHARST (VER, FRARER) R, MREORIE 19 00, HAEMRMRL SR
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63105902 CN108428815B CN 2021/4/27 MDY
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B 253 HRBARBUAI G4

FERSEARYUR, EH 4 ARTFEHIL 22, FRHN 4 MEREHMNH,

1, & HAER A I 7

Frll (BF) :© Power storage module and manufacturing method thereof

E: —FEERR, B&: BRESBR, HARVESEEEZ MIIWERKZEBE, AT IR
RETTA EHRBERIMUR) — X LimiEfk, DURAREBAN - mERkr 2 RN, SUAEE
1K, HRUCUEEREEANMENTNIRE, BHEREFS52 P NERRE BNEASHSEENZNE 1 HE
#h DANCKES 1 B S SRS 2 HES, EHEREBRINERTTANERN 55 1 BEHEERNA
H, EEAXEREEENERTT AR TR EE R,

2 (B¥) : This power storage module is provided with : an electrode layered-body configured
to include a layered body in which a plurality of bipolar electrodes have been layered, a pair of
terminal electrodes positioned outside the layered body in the layering direction of the bipolar
electrodes, and a plurality of metal plates constituting the layered body and the pair of terminal
electrodes; and a sealing body disposed so as to surround the side faces of the electrode layered-
body. The sealing body includes: a plurality of first sealing parts joined, respectively, to the
plurality of metal plates at the periphery thereof; and a second sealing part which joins the first
sealing parts. A thickness adjustment member for adjusting the thickness in the layering
direction of the electrode layered-body is disposed at a position overlapping the first sealing part,
as seen from the layering direction, on the electrode layered-body.

BHUUNAZER: —fE SR, HREET, A& AREER, HUEOVESEEEZ MR ER
BIR, T RPN ERAERTT A R EREBEASMUR — X &imEk, DA R BE R _Eik
—NEImERZ N RER, DREEE, HUEE LRERESANMER T NRE, EREEARS
5 ERZD BB BSEHSE SN2 NE D EHE, DK EIRS 1 BEEIaS GHI% 2 BEH, 7
EIREKREBARIN ERBESTTAMNENS LIRS 1 BT EENME, EAN LIREREBRR EIR
BT R BT A R R R A

N (A% 5 CN112740466A

24



PR | R A R
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HIEH: 2019/9/25

FIEA: R SHFEHBEEN,FEH B FERASH
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2, PG A AR A P R A

Fr@l (B%) :© Nano-alloy intermediate phase of lithium metal solid state battery

A MR TESE AR, XA AR RARTNIZEAR LIS R SR & SRS
B, —MIRAPKEEHRASYIIREEZ, HEHTTE M HPRBREITR M RS SA9Z0KM,
Hep M MBS 2 RS 8-16 IRRITTRINED —MoTR, HEETERR L, EASHZERIESR
it

2 (B%) : An electrode for a solid-state lithium battery is provided. The electrode has a
current collector and an electrode active layer of lithium metal or lithium metal alloy on the
current collector. A surface layer of a homogeneous nano-alloy particle composition containing
nanoparticles of an element M or nanoparticles of a lithium alloy of an element M, wherein M is
at least one element selected from elements of Groups 2 and 8-16 is present on the active layer.
Solid-state batteries containing the electrode are provided.

EURIZR: —FA T EASHEEMAEg, HAE: REE, MmRERA ENERETR, Hhant
ARt RS eRRHESRE S S, IRHESRENHESESERAYRMAEGEVNAESWHIEREE,
Rk & ERRA S EEITR M FIPKBRETR M I & SAUQ0RMIRL, Hrh M VIEH 5 2 &
8 8-16 IRHILRFHIED—FIIL R,

N (AF) 51 CN112703618A

N (A H: 2021/4/23

BIES: CN201980060492.4

HIEH: 2019/9/23

B FHEZE LEKFEIEAT

PR ZR B 18

3. IRHH

Frll (BHEF) : Secondary battery

TS R AL RS TR EAGE Y RUE I B 4 52 I RSB AR R, — R IRE (D),
B HMFRAR(10), HEARR(20) DA B B TR R (10)F0 AR AR (20)E B2 AVER FEAD 1 (38), 1IEMR(30) A& EE
S IERGE YRR (34) M AR 4845 2 (36), RFEAIFR(38. 48) B4 F—u7r(38a, 48a). AN SEHE—I
43(38a. 48a)iELE AR T-45— 05 (38a. 48a) 4% — #5435 (38b, 48b), H—#4r(38a, 48a)EEEIH
WFAR(10), 25 =353 (38b. 48b) S EHTHIE M R MIEUIHES (38e. 48e) SEFEXI(32e. 420)EH:, &
FEAGLE(38, 48)E ST IR B 55— (38a, 48a)F155 ¥4 (38, 48b)IEREMIAN(38c. 48¢),

2 (B¥) : Theinvention provides a secondary battery which suppresses the cracking and
peeling of an insulating layer arranged along a positive active material layer. A secondary
battery (1) comprises a battery housing (10), an electrode body (20) and a collecting member (38)
connecting the battery housing (10) and the electrode body (20). The positive electrode (30) has
an insulating layer (36) arranged adjacent to the positive active material layer (34). The collector
members (38, 48) are provided with a first part (38a, 48A) and a second part (38b, 48b) which is
continuous with the first part (38a, 48A) and bent relative to the first part (38a, 48A). The first
part (38a, 48A) is fixed to the battery housing (10). The second parts (38b, 48b) are connected
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with the collecting regions (32¢, 42C) at the ends (38e, 48e) opposite to the bent parts. The
collecting members (38, 48) are further provided with ribs (38C, 48c) connected with the first
part (38a, 48A) and the second part (38b, 48b) at the bent part.

EOUAIZESR: —Fh it e BiseR, ERF AR AR EA %877 BB M AHT R, A
N5 Pk b e AR AT FEAR R e R SR FA I, TR IEAR A& IERGE A, EARENEY RN EEER,
PR IEAR SRR RS RBRE I, SANRE Y R R X BB E S EE R, DS
R R R X IBAHAT R SR R, AR IEAR TS M7 R A AR TS M PR A X I R T H & R
YR, PR BERRAE A G B K X R, ArRR MR ESE 8o, DRSS &
L HARR TR — M BTHISE 8, A — Mo EEERATA TR b, Ands Z# o8
SRR AT BB AR R B 5 iR S FR X 12, FERTIR ST B 0 IE B & 5 b s — o MR 55
ZER O ERAI,

NI () B: CN112652777A

PN (Rd) H: 2021/4/13

&S CN202011072763.9

HIEH: 2020/10/9

HIEA: FEHEFIFERASH

PORIZERE & 7

o AR F

PRl (BHPE) : Sealed battery

T AR R AT M, B AR, RELE MSMNEREE X 2 AR B A AR OB 0L T, thRERSHD
il PO S R0 S NER U 1 BB S IR, FEIAL ATTRYE AR, SNERSG T BAA R DA R T, AT
WERRAELAR, B W TRAH, EANAEIE TR —im S N T &S, DRSNS E
HAHS, EATRRER K T AR S i SN E RS IR MG IR SR 58 T AR =0 — 75
AR5 BT DARE X TR AR B R B B S S T AL E 3@ TR RS T B S B i 5 P SN IR & &
HRHY B B A BB ATIAMRGETHISE [ 7 MRS 1 RAEL S R & e o

2 (%) : The present disclosure relates to a sealed battery. By the invention, even when a
load is applied to the sealed battery from the outside, the reduction of the bonding force
between the internal terminal and the external terminal can be suppressed. In the hermetic
battery disclosed herein, the external terminal has a plate portion and a flange portion. The
board part has a rectangular shape and is provided with an internal terminal joint part which is
connected with the internal terminal at one end of the length direction of the board part; And
an external device engaging portion engaging with the external device at the other end of the
length direction of the plate portion. The side edge portion of the flange portion on at least one
side of the width direction of the plate portion is arranged in a manner that is approximately
vertical to the plate portion. The first imaginary line along the width direction of the board part
crosses the flange part through the closest point between the internal terminal joint part and
the external device joint part.

BEIRHZESR: —FE AR, B A, BEERKIL; Hitirel, Wi, rEthm
¥, TERTIREISEIRRI PR S Ak FEAR AR IEAR S A o Bl e, B PR T~ B9 — & 72 (A ik F vt e
RUSNEREEL; DARANERS T, 1EFTIARFRMSEARISNED S AR N BRI, Fmd e AR A RHETE T,

FITIAR TEARAN AR Ffr ik Ak (M B 28 /0 — 75 B SN BRI AR T, Mt BB AE RN, A&

PRI T A HE, EATRHRER R T AR — 5 5 TR NERS TS, DARIMNR IS GHE, fEAmRHRER
FIRETTAN S ISR E s, AR E A E b s 5 & 77 AR 20— JTHIMIEES,  DAEX AR
AR AR B S T A E, @ o iR AT - 5 B P Y S IS MR IR A 1R S B B SRR R LT
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I 2.12 AR, AHEEF, SK WEREZMIERZLS PACK TU5, PONVHEMEAL Y, MRNEE
RIS 4 T,  [EARFRIAY 2 THERER RN T R ERGE Y FRIARE ML R, BRE &+ A 2 TUVH
MERAIT B E, ME VIR EM MBI IR 1 Ul FSTUER) 2 DL AR r it r Al
RARESHIT T, S5H 2 WL AT R e B Rt A R E L U

B 2.6.2 HRBARGIRE LRI
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1. Battery Module

Pl (BHIE) : IR

fZ: The present invention provides a battery module including : a pair of battery groups in
which a plurality of battery cells are stacked; a first heat exchanger disposed between the pair of
battery groups to perform heat exchange with first stacked surfaces of the pair of battery groups;
and a pair of second heat exchangers disposed outside the pair of battery groups to perform heat
exchange with second stacked surfaces which are sides opposite to the first stacked surfaces.

W ) . ARIRA RN, 45 —XHEME, Hiasa2 M aEtmer, REEE—
Xt B 2 ) DA Ffr ik — %) FELHIZE ) 36— HE B AR T A T AR 36 — FAS s DA — XI55 — R s,
HIGBAERTIA X HAHAISMU, DS 5 AR ss —HEB R AR B2 —HEB R T RS,

B IIACHIZ K - A battery module comprising : a pair of battery groups in which a plurality of battery
cells are stacked; a first heat exchanger disposed between the pair of battery groups to perform
heat exchange with first stacked surfaces of the pair of battery groups; and a pair of second heat
exchangers disposed outside the pair of battery groups to perform heat exchange with second
stacked surfaces which are sides opposite to the first stacked surfaces.

NI () 5 US20210098760A1

NI (NE) H: 2021/4/1

HIES: US17034189
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15 A SK Innovation Co Ltd
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2. Battery module and manufacturing method thereof

PRAl (BHIE) : PSR N LG 7T T

#%2: Module case A plurality of battery cells are inserted into the module case, and a plurality
of battery cells are arranged on the outer surface of the adhesive member for adhesion to the

module case.

W (B%) © B2 DR TTR AR AT, 3 B2 il BT B EAG ER ShR
b DAKGRS EIREER TR,

BEIUAHZER: A battery module comprising : a module case; a plurality of battery cells inserted
into the module case, wherein an adhesive member is provided on an outer surface of the
plurality of battery cells to adhere to the module case; and an insertion auxiliary member
removably provided on an outer surface of the adhesive member, wherein the insertion auxiliary
member is removed after the plurality of battery cells are inserted into the module case.

NI () 5 KR1020210035456A

P () H: 2021/4/1
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EHiE A SK INNOVATION CO LTD
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3. SECONDARY BATTERY PACK
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1. TS A Y HA

fr@l (BHi%) : Electrode for increasing wettability

T AR KT HEIEEER Ak, RIEASORRISSHE 7 SRA M A] S A, Xt ]
CUEFER R, P A R A FIR SR AT B R PSR A E RIS AR, I FE R AR AT R E
IR FEARE) — DD T, XA ERIC A EAEAN AR, XA AR B AR ST AR
BEZARRTA_ERIBAIRIE R L, BRI FEAR AT IR E S B B B — D2 128 4L,

% (%) : Batteries according to embodiments of the present technology may include an
electrode stack. The electrode stack may include an anode electrode having an anode current
collector, and an anode active material disposed on the anode current collector. The anode
electrode may define one or more first apertures through the anode electrode. The electrode stack
may also include a cathode electrode having a cathode current collector, and a cathode active
material disposed on the cathode current collector. The cathode electrode may define one or
more second apertures through the cathode electrode.

BEUURZ SR — MR, WiE: AN, PR S ARERmRIR, MRBEERTIARE
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Fr@l (B%) : Cylindrical battery cell with overlapping injection molded glass feed through
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A —EB 5. XEBTEIEER B 1 — 4 RS I FAAR B (< (R ) A i,

2 (BF) : The disclosed technology relates to an electrical feed through for a cylindrical battery
cell. The electrical feed through may include an annular channel having an outer sidewall, an
inner sidewall, and a base; an insulator formed of glass having an over mold portion; and a pin
extending through the insulator and configured to form an external battery terminal. The
insulator is bonded to the inner sidewall of the annular channel and a portion of the base of the
annular channel. The over mold portion prevents electrical contact between a set of electrodes
and the electrode feed through.
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1. BATTERY MODULE

PRl (BEE) @ FERARER

% The present disclosure provides a battery module, including a first battery cell arrangement
structure, a second battery cell arrangement structure and a bus bar array. With battery cells
stacked in a horizontal direction, a first battery cell arrangement structure and a second battery
cell arrangement structure are stacked in a vertical direction, and a first bus bar of a bus bar array
is used to sequentially connect the battery cells of the first battery cell arrangement structure and
the second battery cell arrangement structure. As a result, a total positive electrode and a total
negative electrode of a battery module are located at two ends of the battery module, which
greatly reduces the possibility of a short circuit of the battery module and improves the safety of
the battery module.

W (B%) © RRRRME R, G s T B, 58 At BT A R
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BEIUAHZER: A battery module, comprising : a first battery cell arrangement structure and a
second battery cell arrangement structure stacked in a vertical direction, wherein the first battery
cell arrangement structure and the second battery cell arrangement structure both comprise a
plurality of battery cells arranged in a horizontal direction, the battery cell comprises a first
electrode terminal, a second electrode terminal and a battery housing, and the first electrode
terminal and the second electrode terminal are disposed on a surface of the battery housing; and
a bus bar array, wherein the bus bar array electrically connects the plurality of battery cells, the
bus bar array comprises a first bus bar, one end of the first bus bar is connected to the first
electrode terminal of the first battery cell array structure, the other end of the first bus bar is
connected to the second electrode terminal of the second battery cell arrangement structure, and
the first bus bar extends in a first direction, and the first direction intersects the horizontal
direction and the vertical direction.
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2. SPRAYING SYSTEM OF BATTERY PACK, AND BATTERY PACK

Pl (B . HEERIBIRRS N it

%2 The present application provides a battery pack and a spraying system thereof. The spraying
system comprises : a spraying pipeline configured to circulate a fire-fighting fluid circulation,

the spraying pipeline being capable of forming an opening after being heated; and a first gas

storage portion configured to store a compressed gas, where the compressed gas in the first gas
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storage portion is capable of driving the fire-fighting fluid in the spraying pipeline to be
discharged under the action of gas pressure. In the present application, the gas pressure of the
compressed gas in the first gas storage portion can provide the power for discharging the fire-
fighting fluid from the opening of the spraying pipeline, such that the fire-fighting fluid can be
continuously discharged from the spraying pipeline, and there is a large flow rate in the
discharging process, so as to ensure that the spraying system has a good spraying effect.

FE (B%)  ARHBRG T AEmA N EBIRRS, RPN RS BUTEE, WECENEX
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TSR, HASE—SREER D PR R R REBAE RS RIE R SRS E E PR ICK A HE
FEARRIEF, BT R AR TR E S AT R A BST E BT O HE KRR 3 1, 15
HETRIRRESE SN B E TS e L, H EEfFHERETRER, MNMRIEBTKRILER RIFHIBIHIL
Ho

EIAAIZESR: A spraying system of a battery pack, comprising : a spraying pipeline configured
to circulate a fire-fighting fluid, the spraying pipeline being capable of forming an opening after
being heated; anda first gas storage portion configured to store a compressed gas, wherein the
compressed gas in the first gas storage portion is capable of driving the fire-fighting fluid in the

spraying pipeline to be discharged under the action of gas pressure.
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3. BATTERY TRAY AND VEHICLE

Pl (BRE) - bl (B - FEMIERNIEW

%2 A battery tray and a vehicle include a frame structure including a plurality of frames
sequentially connected end to end arranged to be connected to the vehicle, and a base plate
structure including an inner base plate and a reinforcing beam, wherein the inner base plate is
located on an inner side of the reinforcing beam and arranged for mounting a battery module.
The battery tray further includes a reinforcing block, wherein the reinforcing block is
connected to a corresponding frame and the reinforcing beam in a matching mode, so as to
fixedly connect the reinforcing beam to the frame structure through the reinforcing block. In
the battery tray, the strength of the battery tray can be enhanced and a total weight can be
decreased only by using the reinforcing block to fixedly connect the reinforcing beam to the
frame structure.
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EIARIZESR: A battery tray, comprising : a frame structure, comprising a plurality of frames
sequentially connected end to end, and arranged to be connected to a vehicle; and a base plate
structure, comprising an inner base plate and a reinforcing beam, the inner base plate being

located on an inner side of the reinforcing beam and arranged for mounting a battery module,
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and the inner base plate and the reinforcing beam being fixed inside the frame structure; and the
battery tray further comprising : a reinforcing block, a first end of the reinforcing block being
connected to a corresponding frame in a matching mode, and a second end of the reinforcing
block being connected to the reinforcing beam in a matching mode, so as to fixedly connect the

reinforcing beam to the frame structure through the reinforcing block.
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4. BATTERY PACK AND VEHICLE

Pl (BR%) : HEMER

4% The present disclosure provides a battery pack and a vehicle. The battery pack comprises a
battery module, a box assembly and a first adhesive member. The battery module comprises first
batteries arranged sequentially in a horizontal direction. The first battery comprises an electrode
assembly and a case, and the electrode assembly is received in the case. The electrode assembly
comprises a first electrode plate, a second electrode plate and a separator. The box assembly has
a connection portion, and the connection portion is positioned at a side of the battery module in
the vertical direction. An outer surface of the case comprises a first surface, and the first surface
is connected with the connection portion via the first adhesive member. An area A of the first
surface and an elastic modulus B of the first adhesive member satisfy a relationship: 0.02cm?/MPa
<A/B<9cm?/MPa.
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EIAUHIZESR: A battery pack, comprising a battery module, a box assembly and a first adhesive
member; the box assembly having an accommodating cavity, the battery module being
positioned in the accommodating cavity of the box assembly; the battery module comprising first
batteries arranged sequentially in a horizontal direction; the first battery comprising an electrode
assembly and a case, and the electrode assembly being received in the case; the electrode
assembly comprising a first electrode plate, a second electrode plate and a separator provided
between the first electrode plate and the second electrode plate; the electrode assembly being a
winding structure and in a flat shape, and the electrode assembly comprising two flat surfaces,
the two flat surfaces facing each other in a vertical direction; or, the electrode assembly being a
stacking structure, the first electrode plate, the separator and the second electrode plate being
stacked in the vertical direction; the box assembly having a connection portion, and the
connection portion being positioned at a side of the battery module in the vertical direction; an
outer surface of the case comprising a first surface, and the first surface being connected with
the connection portion via the first adhesive member; an area A of the first surface and an elastic

modulus B of the first adhesive member satisfying a relationship : 0.02cm?/MPa<<A/B<9cm?/MPa.
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5. RECHARGEABLE BATTERY MONITORING SYSTEM, BATTERY PACK AND
ELECTRIC VEHICLE

prel (RHEE) @ FERRAMIEARSE, AN SE

% Embodiments of this application disclose a rechargeable battery monitoring system, a
battery pack, and an electric vehicle. The rechargeable battery monitoring system includes
multiple CMCs, a BMU, and a first bus. Each CMC is connected to the first bus and configured
to monitor at least one battery module of a battery pack. The BMU is connected to the first bus
and configured to communicate with at least one CMC. The rechargeable battery monitoring
system further includes multiple pull-up and/or pull-down modules disposed on a
communication path between two adjacent CMCs as part of the first bus. This rechargeable
battery monitoring system can stabilize a level on the communication path between the two
adjacent CMCs, mitigate an impact caused by external interference onto communication, and

improve communication quality.
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EIRHIZESR: A rechargeable battery monitoring system electrically coupled to a rechargeable
battery having multiple electrically-connected battery modules, the rechargeable battery
monitoring system comprising: multiple cell monitoring circuits (CMCs); a battery management
unit (BMU); multiple pull-up and/or pull-down modules; and a first bus; wherein each CMC is
connected to the first bus and configured to monitor at least one battery module; the BMU is
connected to the first bus and configured to communicate with at least one CMC; and the pull-up
and/or pull-down modules are disposed on a communication path between two adjacent CMCs,
and the communication path between the two adjacent CMCs is part of the first bus.
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6. BATTERY MODULE, BATTERY PACK, POWERED DEVICE, AND ASSEMBLY
METHOD FOR BATTERY MODULE

PREE CGRHIE) : FEGMIAER, FEIMAH, WOLFHARE DL R AR TTTE

% This application provides a battery module and an assembly method for a battery module.

The battery module includes batteries and a framework assembly. The framework assembly
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includes a first partition, two second partitions, and a securing clip. The first partition extends in
a second direction. Each second partition extends in a first direction, and the two second
partitions are located respectively on two sides of the first partition and form a cross-shaped
structure together with the first partition. The securing clip fits with the two second partitions
and secures the two second partitions to the first partition. The batteries are disposed on two
sides of each second partition of the framework assembly in the second direction. The two second
partitions of the framework assembly are secured to the first partition by using the securing clip,
thereby improving the strength of connection between the second partitions and the first

partition.
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BEIUAHZER: A battery module, comprising a plurality of batteries and a framework assembly,
wherein the framework assembly comprises a first partition, two second partitions, and a
securing clip; the first partition extends in a second direction; each second partition extends in a
first direction, and the two second partitions are located respectively on two sides of the first
partition in the first direction and form a cross-shaped structure together with the first partition;
the securing clip fits with the two second partitions and secures the two second partitions to the
first partition; and the plurality of batteries are disposed on two sides of each second partition of

the framework assembly in the second direction.
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1. BATTERY SYSTEM AND METHOD FOR DETECTING STATE OF HEALTH OF
BATTERY

PRE GBII%) @ MRS FE it BRSO 7T %

%2 A battery system is provided, including a processing module and a plurality of battery
modules. Each of the plurality of battery modules includes a battery management system and
an electrochemical cell pack controlled by the battery management system. The processing
module is configured to control the electrochemical cell pack to alternately perform a
discharging or charging operation. A sum of power of battery modules other than a first battery
module in the plurality of battery modules is greater than power required by a target power-
supplied object, and the first battery module is any one of the plurality of battery modules. A
battery management system is configured to record a target time. The processing module or the
battery management system is configured to determine a state of health of the electrochemical
cell pack in the first battery module based on the target time.
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B IUAURIZESR . A battery system, comprising: a plurality of battery modules, including a first
battery module, wherein each of the battery modules comprises a battery management system
and an electrochemical cell pack; and a processing module configured to control the
electrochemical cell pack of each of the battery modules to alternately perform a discharging or
charging operation, wherein a sum of power of the electrochemical cell packs in battery modules
other than the first battery is greater than power required by a target power-supplied object,
wherein a battery management system in the first battery module is configured to record a target
time representing discharge duration, charging duration, or discharge duration and charging
duration of the electrochemical cell pack in the first battery module, and wherein the processing
module or the battery management system in the first battery module is configured to determine
a state of health of the electrochemical cell pack in the first battery module based on the target
time.
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2. METHOD AND APPARATUS FOR ESTIMATING BATTERY STATE OF HEALTH

Pl (B AT R BRI E
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% A method and an apparatus for estimating a battery SOH are provided. The method
includes : obtaining a partial charge or discharge capacity of a target battery in a SOC interval
of each of a plurality of SOCs (S301); separately calculating first dV/dSOC data of each SOC in an
mth preset battery capacity based on the mth preset battery capacity and the partial charge or
discharge capacity in the SOC interval of each SOC, separately calculating, based on a prestored
dV/dSOC characteristic function, second dV/dSOC data corresponding to each SOC, and
calculating an mth overall dV/dSOC data deviation of the plurality of SOCs based on the first
dV/dSOC data of each SOC in the mth preset battery capacity and the second dV/dSOC data
corresponding to each SOC (S302); determining a smallest overall dV/dSOC data deviation from
all overall dV/dSOC data deviations corresponding to M preset battery capacities (S303);
determining a preset battery capacity corresponding to the smallest overall dV/dSOC data
deviation as a retention capacity of an aged target battery (S304); and dividing the retention
capacity of the aged target battery by a retention capacity of the target battery in a new battery
state, to obtain an SOH of the target battery (S305).

E B - RO AT SOH W77 s, m/iatss: RS2 SOC HH&E1 SOC
[ SOC MR B iRt R B 7 B AR (S301) ; E T m MNRIRAEMA RN SOCHY
SOC HIFFHRHAREER, DBITES m MHRAEMETEFED SOC KFH— dV/dSOC #E, &ET
e E#R dV/dSOC RHEREL, DRI EXNRM T &N SOC l5E = dV/dSOC #fE, DANETEE m DM
A E RIS SOC K — dV/dSOC R T8 SOC K% = dV/dSOC #dEkit B2 1
SOC HYZE m PEVA dV/dSOC #fEfkzz (S302) ; MATRLT M PHIRZFEMA ERIFTE SR dV/dSOC £
a2 e &/ NER dV/ASOC #idEfmZ (S303) 5 WE S &/INEA dV/ASOC & w22 AH X B A Tl
A EMENZMERFEAIRIAE (S304) ; DARCRPE(C BARFEIRA (RIS A B PR AR AR e HT
IS THIR AR, PUAS EARFEMAY SOH (S305) o

EIRHZER: A method of estimating a battery SOH, comprising:obtaining a partial charge or
discharge capacity of a target battery in a SOC interval of each of a plurality of SOCs;calculating
an overall dV/dSOC data deviation corresponding to each preset battery capacity, where M is a
positive integer, wherein there are M preset battery capacities and M is a positive integer;
determining a smallest overall dV/dSOC data deviation from all overall dV/dSOC data deviations;
determining a preset battery capacity corresponding to the smallest overall dV/dSOC data
deviation as a retention capacity of an aged target battery;dividing the retention capacity of the
aged target battery by a retention capacity of the target battery in a new battery state; and
obtaining an SOH of the target battery.

NI () 5 EP3809148A1

P~ (AF) H: 2021/4/21

&S EP20190656

HIEH: 2017/6/3

BIE A HUAWEI TECHNOLOGIES CO LTD

PRZEREE: 6

3. HIAt RS IAG ST IR, IS R A Pl th i Bl AR 4

frEl (BHi%E) @ Method for estimating battery health state Battery management device and

battery management system

FE: ARIEATT M@ RIS R A, AEEE M EH RS, AT iEA] DASKE A
HHRERE PSS P BARREMNBOIRSETEE, MAEEREN S, Feelage. MBaaE Lk, =8
BRI, RAAFIBRAN TSNS D RAEMETEORSHEE, SRIREESERAT DOV AE

42




PR | R A R

IR L AR I fE e, MR T FE it B P B AR A IR R,

2 (B%) : The application discloses a battery health state estimation method, a battery
management device and a battery management system, and the method can be used for
estimating the aging state of any one or more battery packs in the battery pack. When the
battery pack is not available, when the battery pack is not available, the aging state of each
single battery is estimated by adopting the scheme provided by the invention, the obtained
estimation result can provide the recycling guide for the single battery, and then the secondary
utilization rate of the single battery in the battery pack is improved.
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