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A EE R
B A A5 5 P 5 5 H ] Ykl # % e
A VIR EZ AT 2023-06-20 | J&EHK FH IR 5
1 &l i FE B 265+ 5¢
B |2 M B E MBS aE-10C<T< | 2023-12-15 | 7%tk |  HBei Wi £
& 3.65V, -200C<T<-10°C} 3.5V
1. BkORCH, &t 25°C< RS
JE<60°C, HH# SOC>50%; Hit:
% ¥ 15C, 3s—F#F 20C, 3s
C 2.25C %%, &4#: 25°C, 0.5C| 2025-04-09 T ESiPg S
2~3.95V, REHFEFE>70%; HiM: >
3000 k—>5000 &
3t Eﬁﬁiﬁ,#j{%:265i5g—>266i4g
1. B AR B 32140NSMP10 7 o
D | 5 g i s serbimicdl e Il
E | 1. BEpsEschA 2025-06-10 | #EENT | WYL/ HuER | ks
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GB/T 31486 «HLZHKE 30/ & it kA 2R R ke 7 8
GB/T 31484  «HLZHK I FI 3l ) & v it 01 B 75 tir BEoR B 10 7 W EA T R B b 1 DA »
GB/T 31485—2015 « M54 M2l ) & st 2 2 TR KAk 778

UL 1642

2% kA

2.1 B EHTBHET B
22 88 NaCR32140-MP10
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3. Hiitb- 24

3.1 AR

J75 TiH Frife &k
1 @:gfffov 10.0 Ah 0.5C JHL@25°C
2 WE U 3.0 \Y% /
3 A2 A B <3 mQ AC 1 kHz.3.2V
4 EHLN <10 mQ 2C 30s,3.2V
5 Pt 266+ 4 g /

HER: $33.2+0.2
6 FLHL R ) T mm S IANE
EJE: 140+0.3
3.95 0T =T
7 7o HL Ik L 3.65 \Y D C=—T-07"
3.50 ROE=T="10¢
500(0.05C) T=0°C
8 Fo HLER L L mA
1000(0.1C) T=0re

9 | HoREubdE 2.0 v AT HLE OV
10 v 45 70 WL LR 5000 mA G.5¢
11| BKESTHAR 30000 mA 3; - 3&? ;ng\f
12 T v i TP PR 5000 mA 0.5C
13 B R HL i 30000 mA e Egozoégfi‘iﬁ>
14 AERE T >110 Wh/kg /
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3.2 HitEAB 2%
3.2.1 7 HpkRB
i H FIiH FLth, 3% i 9L T v 75 R 7 HL ik i 7 H
=70%C Nl H
45~70°C 0.5C o N RFFHE
5 5C HHijth SOC<
30~45°C 0.5C 3¢ Ve L
75 - i‘%‘ ¥ A _—
it EE 'j;;b fk: T o s 3¢ EE@,@ soc§
HE 50%, WA < 15min
0~15C 0.33C 0.5C AR
0.2C (3.65V)
2 _10~0° -
FEHL 10~0°C i AR
i 0.1C (3.5V)
B . . hi
20~-10C o0 N ARFFH
TFUiH F 7t 3 T L 7 S A
; 7 HL2C B >0 5% :
25+2°C st 2C CC to 3.95V EF<8C
% &AL 2 Lo
g o HLA 5 = 90%% ,
25+2°C oy 3C CC to 3.95V EFF<15C
AR - e
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3.2.2 ekl
gE| E 24 PEREFE b &1t
-30°C >75%
“30°C >85%
0°C >90% A 120, kR 5 i Hh 2 B R R
SRR S LA S EiCN=R *Tf’%ﬁflf&iﬁi?ﬁ&l%ﬁa#ﬁ 8)
25¢C >100% ThifR &
45°C >100%
60°C >95%
> F e B BEEE OSF HevE 2
e T o ammaﬂa{mwmﬁaﬁtmg, R7 03 11 T
WA T v HRL FEL 0.5C =>100% 25°C, hpifE 7o AT AR
FZ 2
e e 25C, FRlEFOHUE FAIA R
(3 2%
f”$ S wN iUl G
MR g cent
e i) 10C 30s 25°C < Hi il B B < 60°C, SOC>50%
B Ak W Ty 3 )
e i o 25°C < BB ZE i EL E< 60°C, H e SOC
2 >50%
a])
3.2.3 e
gE| THiH 28 B Ta bR At
i REEER | =90% 25°C ™ IBE, 7T5C T3 R,
S TR g3 R
WER | =>98% 100%S0C
& s ReErE | =90% 25 CTHE, ASCTFEET R,
B vE
G iR WEx | >98% 100%S0C
o % | >95% 25°C T2, -20CF M 7 K,
{7 i e iy WEH | >98% 100%S0C
et fRFFER | =90% 25°C F#%%%, 35C F{#ff90 K,
F AT ~
WER | >98% 40%S0OC
K >98%
AT REAR | (28d> 25+ 5 CFEfif 180 kK, 40%S0OC
99%)
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324 B
I ,‘ Mg b
. 2 . At i gan
IR TEE =>2000 45°C, 0.5C, BREMHHEE 70%
B R AE BR >5000 25°C, 0.5C, REREBEZE 70%
e (T s - | e et ’F‘fﬂ;/’of‘o/’ AERBSER g ome T
ﬁh‘ 0
e 25°C, 0.5C, 0~3.95V, REBHHE%
MR HAGEEEE | >100 ity
3.3 4k

T A AR AT 5 I R R AR B R B N HEAT, ARSI P AT R A A 4. 1.2 i gy st

o, JAAE 12h 5, ML Rk

TiH ik ik o 5 g
ON; §:: GB 38031 8.1.2 LI R AR K R
i FEHL GB 38031 8.1.3 Lt AR K AR
B8 e I GB 38031 8.1.4 LR AR Ak A BRE
i GB 38031 8.1.5 R 0 Y 4
B R ik GB 38031 8.1.7 HLH R A k. AN IR
FEYy bt UL 1642-14 H it R K R
3.4 TRIRE R
= IREWIRES oz o o v A 35 B
B el GB/T 31485 6.2.5 B N SR AR A ELE
WU 3 UL1642-15 %Eié%*uﬁ{/ﬁfhiﬂé%#hé&w% ARGEE K, Rk
Pzl i UL1642-16 TRzt rh il 2Rz it, AR gl B K
Tk S PR 18 UL1642-18 RERFESKERS, AH5HEE KSRE
EHET, T RITRR 5|
M it UL1642-19 i “Eg; il
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4. AT IR
4.1 TR AED A A

411 BESEE
ETCAEHER, BT BRI K, SRR 25+2°C5 ¥ 65£20%RH.

4.1.2 FRAEFE R K
“brE R BB AR 25+ 2° CRISME T, SEMEEHR 0.5C spE 3.95V, L 3.95V fHE
1L B /N 0.05C.

4.1.3 FRofEe g X
“FRAB” EIFERRBRRAEN 25+ 2 CAIA I, DA 0.5C HtE 2.0V,
4.2 BB AR

4.2.1 FEELAB

4211 WP FERERE
e R VR LT S ML B SRR, 4 P\ BRBERR 0 49 9 e LV b 70 PE (8 EL R Oh, AU
SRS BREEFHT CHURATHY Bk ROGEACRIE UHERT 7
4212 fER
L R A T R T SO R, K R M AN ERBEIR IR A P 1 25 CHE R 6h, SRS HM A BIPL 2C/3C
R AHEE 3.95V,
4.2.2 Heaitag

4.2.2.1 SuRIR LS AR

Lt F b v 70 P T SRS LS R, K PRI TN RIS IR 1A e R R ML A A ik B8 AL T 2% it P T PR
12h, #REPLO0.5C jH%E 2.0V,
4.22.2 fEaRpLAgeh

Wb bR v 7 F T RAC S U, s MO\ SR BRI A P JF e 25 °C HLIRFFIZIREE 4h, #PL 3.2.2
FEHE 51 Hh B0 30 R N ) P 3 A 3 2.0V
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423  fEfeieR
4.2.3.1 i
a) HEIRAFH
MLt bR v T AL TS, A 30min, f HL i N BRBEIRER AT AR RE A 75 C BARFRIZIREE 3 K, K

HUB I BN 4.4.1 UEBREE T 6h, ALt b i g i Jy SR -
b) S £ ek

bR AR 7D L T L, B8 30min, i BN PRI IR E A 45°C BARFRIZIRIE 7 K,
HU I N 4.4.1 BRI T 6h, K5 Hui febr e ROR Ty U -

o) A7

WLt FRR A T L A L, W 30min, o LN PRSI A R B A -20 C BLIRFFIZEIRE 7 K, K
MU BN 4.4. 1 BUEBREE T 6h, f st fsebr i L 7 SURCHRL -

4.23.2 K4
a) R

MLl AR 70 L S F0 M, L 0.5C B 72min, 48 30min, 5 HL O\ SREE RIS A HE &R 35°C
ELREEZELRE 90 K, KHIBBUH A 4.4.1 BUESRE T 6h, S b b oy Ui, W8 30min,
SR 5 LR AT A T L T ST A, R el L e v e 7 2R - '

b) Hr i ik

mmﬁﬁ@*%ﬁﬁ*%,uoscW@nmm '8 30min, Kl N 25+ S'CERBEN JF H (- 5%
IR 180 K, 4 30 FOREEHjt — KLl OCV & ACR, Ui BCHE 4.4.1 SUEHST T 6h, Sof i
Hekre ORS00, T 30min, ARG HL iRk 7 T ST T O A, IR R LR AR R TR s RO

4.2.4 By
4241 BRIEH
a) CKrHELBAIN 45 £ 2 CHRIFRETIRIAF I E 4h;

b) FHHiAE 45+2°C FPL 0.5C fHEFME 3.95V, fHME 3.95V FTHEHF/MF 0.05C,
i E 30min;

c) FHLlAE 45+2°C FRL O.5C fEHFUH HLE 2.0V FH-4§ & 30min;
d) ®EETH b~c HEIFBMETHHBEEN 70%.

Form No.: HINA-FF-WI-001-12 A
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4.2.4.2 HIRAEE
a) BRI 25+ 2 CRIFREIRIGA I E 4h;
b) ¥HbAE 25+2°CFPL 0.5C {Himsm A 3.95V, fiJk 3.95V W EH/NT 0.05C, I
& 30min;
c) HHIbE 25+2°CFPL 0.5C fHf B E 2.0V H#E 30min;
d) HETH b~c HIIFRERAVIHRAR 70%.
4.2.4.3 fE3RAFH
a) BN 25+ 2 CIBREERIAE I E 4h;
b) # e 25+ 2°C P 2C fHim LR E 3.95V, JF#HE 30min;
c) #HiihfE 25+2°C R LA 2C R B E 2.0V H-4§ & 30min;
d) EE T b~c ARHREERMNYIARA RN 70%.
4.2.4.4 SHUBHERER
a) HHIE 25+ 2 CHIRBIRI AR 4b; | '
b) KA 25£2 CFPL 0.5 ra«;*ybfei 3.95V, fiifE 3.95V %M E Bt/ 0.05?;, 4
& 30min;
c) FrlfE 25£2°C FPL O.5C fE{M B2 OV Jfi & 30min;

d) B'EZEIH b~c il 100 K-

4.2.5 ZLWR
4.2.51 3t
HPL 1C MR, ELEBCRR HE]E OOmin, ML 1h.
4252 7
L TS PR TS A R, RTRABDL 1C AT 4.345V 8 115% SOC Rk, W
1T
4.2.5.3 HMRJe S A

F v TE AR S R 97 A s 2R MR R % 10min (UM ERER K HLBH<5mQ), ML 1h,

Form No.: HINA-FF-WI-001-12 A
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4.2.5.4 IR
W HELHURCAE PG XU T AR R, IREDL S5£2°C/min AR hERAE 130+ 2 CHfERHF 30min FiEIE
i, MWL 1h,
4.2.5.5 HFEMR
WLt TR B T e AN R 2 1R, AR AU fl AT PP, PL<2mm/s MBTEME, &

M) IR E] OV sAR JE BHAR] 15% stk /) iA%] 100kN gk 1000 ff R &, fREFES) 10min, W5
1h.

4.2.5.6 T g,

K Em G E L, ¥ —1e15.8mm KB MG, AN BT, EEE 9. 1kg &
#EH 610mm SEAME T, hdid, bR EsE.

4.2.6 IRIEE NP

4.2.6.1 BEEMIR

P G b v 70 FL R S0 7 RS R, e EEL AR A B E SRR - R R s A 1.Sm BB R VB UK T H
b, W 1h. '

4.2.6.2 Rl b i

P 7 2 R 1 A 0 e e e 7 S A R s b BB B S B R 2 3 M R v . AL
W =AM EREE R R ARZ M, BRIEE M R A A FRA . AR R e i 5 R R Y BT R B SR .

LR Hlh Sms BN FRI N IR R 75g(g AR E S N ), WEAE I AT 125~175g 2. i
RSN 252 57C.

4.2.6.3 #RshiRE:

HLth B 26 32 iR 14 0.8 mm #k 3l , fk S 4F 10~55Hz {E[FE N A 1Hz/ min #5421, /£ 90~100min
PEER— K. WM 3 M E T B 7 AR A . AT HA A X il 0 ety b it B2 77 8 B A ) 7 1
ik

4.2.6.4 I FEMRERIK

WL T B X A P AR DA R B B
a) 30min BFHRZE 70+3°C, i 4h;
b) 30min HIEHEZE 20+2°C, {fi& 2h;

c) 30min NFERZE-40+3C, f#iF 4h;

Form No.: HINA-FF-WI-001-12 A
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d)

e)

HES AR 9 1K

30min HFmZE 20+2°C;

10 RTEFRE, HMAE 202 5C M FBE 7 KiFk:.
4.2.6.5 iR

R IEAAT R /) 11.6kPay BJEH 20+ 5 C Ak FIEf7 6h.

5. BeHH R R
5.1 FL A FH 6 B3

S.1.1 36 BEBRBE 30 R 58

IRLE B

208 70:C
-20°C~-10°C | -10C~0°C | 0°C~10°C | 10°C~20°C | 20°C~45°C | 45°C~55C | 55°C~70°C s

100% / / 0.05 0.05 0.05 0.05 0 0
50% / / 0.10 0.75 0.50 0.50 0.20 ST

;’i‘ 80% 7/ / 0:30 0.75 3.00 1.00 0.50 - 0.1
7| 70% / 0.20 0.30 0.75 3.00 1.00 0.50 0.1
E 60% 0.10 0.20 0.30 0.75 3.00 1.00 0.50 0.1
x| 50% 0.10 0.20 0.30 0.75 3.00 1.00 0.50 0.1
& aom 0.10 0.20 0.30 0.75 3.00 1.00 0.50 0.1
30% 0.10 0.20 0.30 0.75 3.00 1.00 0.50 0.1
20% 0.10 0.20 0.30 oltrds 3.00 1.00 0.50 0.1
10% 0.10 0.20 0.30 0.75 0.75 0.50 0.50 0.1
0% 0.10 0.20 0.30 0.50 0.50 0.50 0.50 0.1

Form No.: HINA-FF-WI-001-12 A
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5.1.2 Y5 BERR B 5 58
T E

SOC | _40C~- | -30C~- -10°C 10C 90°C 45°C 55°C T0°C
B 30°C ifoye ~10°C ~30°0 [ ~aB8% | ~B5fg | <70 | ~85%C
K| 100 0.2
o 2.00 3.00 3.00 3.00 3.00 1.00 0.50
M 90% | 2.00 3.00 3.00 3.00 3.00 1.00 0.50 0.2
fi 80% | 2.00 3.00 3.00 3.00 3.00 1.00 0.50 0.2
c | 70% | 2.00 3.00 3.00 3.00 3.00 1.00 0.50 0.2

60% | 2.00 2.00 3.00 3.00 3.00 1.00 0.50 0.2

50% | 1.00 2.00 2.00 3.00 3.00 1.00 0.50 0.2

40% | 1.00 1.00 2.00 2.00 3.00 1.00 0.50 0.2

30% | 0.50 1.00 1.00 2.00 3.00 1.00 0.50 0.2

20% | 0.50 0.50 0.50 1.00 2.00 1.00 0.50 0.2

10% | 0.20 0.20 0.50 0.50 0.75 0.50 0.50 .

5.1.3 2%

HL IS 7 RIS 30~50%S0C, M AR ARtk Tz, RISl e rh B R RS oy
He, Bk H Wk, AEEE.

(AR, PSR, R BR. EIE.
5.1.4 G4

KA R B 6 A H AE 0 AL, 77 e RS A 20~50%S0C, HAE 6 A X itk
fF— IR AEER -

5.2 HZ&FN

PR 25 7 FL Lt T i R L P 5 T N B A T A PR M DA, R AR R R ey
) -

TERE 10 QIR P RS eI SR 2 M AP FERAERCAD, 38 S8 M A IR S E
TERE 2 TEZCCH LT B AR 2 SME T2 At 7= AR A, A B AS AR ST 5 AT

5.2.1 Hi Bl VSN
a) A EEKE RN K b s

Form No.: HINA-FF-WI-001-12 A
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b) AR MR, T
o) AELHE Lt AR SZ I B AU o
d) AR HEMIZARKEOKY, s R
e)  ASEGIE It A IE AR -
) AEFESEE M
g) AN EE{E e ith 32 2 W S A 5 T R T
h) R A L -
i) K e R AR R LB L T -
) REERR, BT SGERE i -
k) S o g it
6BTT B

PRI Wt S 7 B RO TR R, A RIS RS B R AR R (T LT, BT R A
A

7 A

AR HORIR R MBI, A AN RN, A% 2w R BT LA %P5 o Pk P A B £ R AL -
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8. 3%
8.1 HLHBAMIE B R~

LI AR BT AS A:32 140NSMP10 - (X377 54 i 5 NaCR32140-MP10).

IR -

AT T T T T T

UL 0 1

!
b
|
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B
. ,\&\t 30 ";’»& \v‘m g % 3 3 3 N S A \\“
. /
8.3 BEH K
nﬂ%i

TN 40pes B, FARIMERIKIG RoHS FRiR & A i EEH!*T?E“E SRl i 7 bR o R DA =

NaCR32140-MP10, NSRS : 32140NSMP10.,

) DR
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Cylindrical Na-Ion Battery

Specification

Model: NaCR32140-MP10

Nominal Capacity: 10.0 Ah

Documentarian: Donglin Fang

Reviewer: Kai Cao/Xiaomin Wei

Approver: Wei Chen

Distribution Department: Battery Technology Research Institute

Effective Date: 2025-06-19

HiNa Battery Technology Co., Ltd

Form No.: HINA-FF-WI-001-12 A
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Catalog
. SCOPE 0T ADPPUCATION: - . e ceninnesne soesmeimesinsmssonbonss s asbanbats Sessmisveiis Hosmmmmmins s s rosvmtins dos S ans smobmabmens ba sy 21
B (0 L Lo ) o T T e 21
~Battery PaTamElers . i oot een ety onbi s S s 5SmSR e e S 0 R PR R 22
4 T est METhOWS: it iiiivnsis i nsast b aess b eboh s st s e S S oS M LB S R e e 26
. Instrictions And PreCautions s i terhbsmn o ittt st s s gk s s Vb st s 30
- ReVISION STAtEMENT v it st cis st s b s e ot B s o st v s S et o b e U s 31
OTHET INOUES s susiasins s ivbimassrosress o dres subvsss s e i d i o s iR ad s st oo wst s s s s ot 31
S ADDEIAIR s e osbssssind oy s on 5 S s 5 R S o B A A o5 £ T S A 24 s b 32
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Product Change History Form

Versions Changes Date of change Documentarian Reviewer Approver

A First edition 2023-06-20 Donglin Fang Xiaomin Wei Wei Chen

1. Modify the battery weight to 265+5g.

B 2. Modify the low-temperature charging cut- 2023-12-15 Donglin Fang Xiaomin Wel Wei Chen
off voltage: 3.65V when -10°C<T<0°C, and
3.5V when -20°C<T<-10°C.
1. Pulse discharge, conditions: battery
surface temperature between 25 C  and
60 C, and SOC > 50%. Specification:
support 15C for 3s—»support 20C for 3s.
c 2.25C cycle test, conditif)ns: 25°C. 05C, 2025-04-09 Tingyuan Huang Xiaomin Wel Wei Chen
2.0-3.95V, capacity retention rate > 70%.
Specification: cycle life =3000 cycles— =
5000 cycles.
3. Cell weight, specification: 265 = 5g—266
+4g.
1. Add battery body inkjet code
D 32140NSMP10 and an equivalence 2025-06-06 Tingyuan Huang Xiaomin Wel Wei Chen
explanation for the product model.
E 1. Add English version. 2025-06-19 Tingyuan Huang Kai Cao/Xiaomin Wei Wei Chen

Form No.: HINA-FF-WI-001-12 A
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1. Scope of Application
This product specification describes the product performance indicators of NaCR32140-MP10 Na-ion battery.
This product mainly refers to the following standards for performance index evaluation:
GB 38031 Safety requirements for power batteries for electric vehicles

GB/T 31486 Electrical performance requirements and test methods for electric vehicles with power batteries

GB/T 31484 The cycle life requirements and the test method evaluation for the performance indicators for electric vehicles with power

batteries
GB/T 31485—2015 Safety requirements and test methods for electric vehicles with power batteries

UL 1642
2. Product Type
2.1 Product Name: Cylindrical Na-Ion Battery
2.2 Model: Na C R 32140-MP10

Model: Na CR 32140 -MP10

10.0 Ah Medium Power
Height

Diameter

Cylinder

Copper Base

Sodium lon

2.3 Battery body inkjet code: 32140NSMP10 (Equivalent Identification for
Product Model)

Battery body inkjet: 32 140 NS MP10
‘ _L 10.0 Ah Medium Power
Sodium-Ion Steel Case

Height

Diameter

Form No.: HINA-FF-WI-001-12 A
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3. Battery Parameters

3.1 Basic Parameters

Bumnamen

NO. Content Standards Remarks
Nominal capacity A |
1 10.0 Ah 0.5C discharge @ 25°C
@3.95V~2.0V &
2 Nominal voltage 3.0 \
3 AC internal resistance =3 mQ) AC 1kHz, 3.2V
4 DC internal resistance <10 mQ 2C30s,3.2V
5 Battery weight 26644 g
§ _ Diameter: ©33.2 £0.2 : 5
6 Battery dimension . mm Format dimension
Height: 140 =0.3
3.95 0°PC=T
7 Charge cut-off voltage 3.65 \ -l0°C<T<0°C
3.50 20°C £ T=<-10°C
: 500 (0.05C) T>0°C
3 Charge cut-off current mA )
1000 (0.1C) T<0C
9 Discharge cut-off voltage 2.0 v Could discharge to 0V
10 Standard continuous charge current 5000 mA 0.5C
3C CC o 3.95V, Charge
11 Maximum continuous charge current 30000 mA capacity > 90%, Ternperature
rise < 20°C
12 Standard continuous discharge current 5000 mA 0:5C
3C CCto 2V, Discharge
13 Maximum continuous discharge current 30000 mA capacity > 90%, Temperature
rise < 20°C
14 Energy density > 110 Wh/kg
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3.2 Electrical Performance Parameters

3.2.1 Charge Performance

Projects Subprojects Rattery suilece Standard charge Fast charge Pulse charge

temperature
> 70°C Charge is not allowed

45 ~70°C 0.5C 2C Charge is not allowed

S e € Q <4 0/ 1 <
30 < 45°C 05C e 5C and battelygsgi(; < 40%, time
Lemperatire and 3C and battery SOC < 50%, time <
charge performance 15~30°C 0.5C 1C yIS hin. BT
0~ 15°C 0.33C 0.5C Charge is not allowed
Charge .10~ 0°C 0.2C (3.65V) 70% SOC Charge is not allowed
performance
-20 ~-10°C 0.1C(3.5V) 60% SOC Charge 1s not allowed
. Battery surface TR gl i
Subprojects i Product specifications Conditions
temperature
Char ~ oy 50/
25+2°C Charge capacity = %.’f" 2C CC to 3.95V Temperature rise < 8°C
. nominal charge capacity
Rate performance oh e
2522°C PIBS fapaclly = 3C CC to 3.95V Temperature rise < 15°C
nominal charge capacity

Form No.: HINA-FF-WI-001-12 A
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3.2.2 Discharge Performance

Projects Parameters Performance indicators Conditions
-30°C >75%
-20°C >85%
0°C > 90% Rest for 12h, the discharge capacity is relative to the
Typical temperature and discharge capability nominal capacity under the standard discharge
25%C >100% stiteetit
45°C > 100%
60°C >95%
) Whenever the battery temperature exceeds this
, . e _10°C ~ 70°C 2 :
Discharge Discharge temperature range 40°C ~ 70°C temperature, it should stop working
performance
= o 32, t € a1 ats a =
Stanard dischisige custent 05C > 100% 25°C, relative capacity a standard charge and
discharge
i conti 25°C, relative capacity at st ar,
Bire Ma)_umun(l) L()‘ntllrlUOUS 3c > 90% 5°C, relative \,apa’c.l‘ :ha OS andard charge and
. discharge current discharge
discharge
capability Maximum pulse discharge 10C 30s 25°C < battery surface temperature < 60°C, SOC >
current (long time) o 50%
Maximum pulse discharge 0C 3s 25°C < battery surface temperature < 60°C, and
current (short time) o g battery SOC > 50%

3.2.3 Calendar Performance

Projects Subprojects Parameters Performance indicators Conditions
Retention el . el ey
] >90% [nitial discharge per 4.1.3, rest for 30 min, Initial charge per
= p oY &
Ultra-high temperature rate 4.1.2 at 25°C
storage ecovery ; flz s : E
. Recovety >98% Store at 75°C for 3 days, 100% SOC
rate
Retention e Abes < 2 s . Sy L
r;tc >90% Initial discharge per 4.1.3, rest for 30 mia, Initial charge per
Short term High-temperature storage = 4.1.22025°C.
S COVATY i i )
e > 98% Store at 43°C for 7 days, 100% SOC
rate
- Retention & b s 8 y Ey
Calendar P >95% Initial discharge per 4.1.3, rest for 30 min, [nitial charge per
pe! 1T < r i go
petioranc Low-temperature storage [ — : 4.1.2at25°C.
covery a S et O
seoN<h > 98% Store at -20°C for 7 days, 100% SOC
rate 3
Rctcrtmon > 90%
. rate a5 e
High-temperature storage Store at 35°C for 90 days, 40% SOC
Recovery - 989
Long term tate =k
Retention > 98% o e e
Room-temperature storage i . Store at 25=5°C for 180 days, 40% SOC
rate (28 d>99%) £
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3.2.4 Cycle Life

: Performance .
Projects Parameters oy . Conditions Remarks
indicators (cycles)
High-temperature cycle >2000 45°C, 0.5C, capacity retention rate > 70%
Room-temperature cycle >5000 25°C, 0.5C, capacity retention rate > 70% i :
Cycle Specifically depending on
life Rate cycle > 1500 25°C, 2C non-constant voltage, capacity retention rate = 70% the operating conditions.
Room-temperature over v - 5 . < oy
; P e =100 25°C, 0.5C, 0 ~ 3.95V, capacity retention rate = 95%
discharge characteristic cycle

3.3 Safety Performance

The following tests should be carried out in a device with forced exhaust conditions and explosion-proof measures, and all batteries
should be charged according to the standard charge method of 4.1.2 before the experiment. Rest for 12 h, then carry out the following tests.

Projects Test methods Inspection standards
Over discharge GB 380318.1.2 The battery should not fire or explode
Over charge GB 380318.1.3 The battery should not fire or explode
External short-circuit test GB 38031 8.1.4 The battery should not fire or explode
Heating test GB 38031 8.1.5 The battery should not fire or explode
Crush test GB 38031 8.1.7 The battery should not fire or explode
Heavy impact test UL 1642-14 The battery should not fire or explode

3.4 Environmental Adaptability

Projects [est methods Inspection standards and instructions

Drop test GB/T 314856.2.5 The battery sheuld not leak, fire or expiode

When subjected to impact during transportation and operation, it should not

Mechanical impact test UL1642-15 - :
cause fire, explosion or leakage
. A ey > When subjected to vibration during transportation, it should not cause
Vibration test ULl1642-16 s ) rne pouy ’ O fan
leakage, fire or explosion
. Repeated exposure to high and low temperatures should not cause fire or
Temperature cycle test UL1642-18 i Bt = 1P e SalSEILIEG
explosion

’ . During transportation, being in the cargo hold of the aircraft should not cause
Low atmospheric pressure test UL1642-19 2 *D o e s S

fire or explosion

Form No.: HINA-FF-WI-001-12 A
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4. Test Methods

4.1 Standard Test Conditions

4.1.1 Temperature and Humidity

[f there are no special requirements, the product test conditions on this specification are temperature 25£2°C: Humidity: 65=20%

RH.

4.1.2 Standard Charge Method

"Standard charge" means that under the condition that the ambient temperature is 25+2°C, it is first charged at a constant current
0.5C to 3.95V, and then charged at 3.95V constant voltage to the current to less than 0.05C.

4.1.3 Standard Discharge Method

"Standard discharge" means that under the condition that the ambient temperature is 25+2°C, the constant current is 0.5C to
discharge to 2.0V.

4.2 Electrical Performance Tests

4.2.1 Charge Performance
4.2.1.1 Temperature and Charge Performance
After the battery is discharged according to the standard discharge method, the battery is placed in the environment test chamber
and the surface temperature value of the battery is set according to the regulations and maintained for 6 h, and then charges according
to the rate and time of 'Standard Charge', 'Fast Charge' and 'Pulse Charge'.

4.2.1.2 Rate

After the battery is discharged according to the standard discharge method, the battery is placed in the environment test chamber (o
set at 25°C and kept 6 h, and then the battery is charged to 3.95V at 2C/3C constant current respectively.

4.2.2 Discharge Performance

4.2.2.1 Typical Temperature and Discharge Capability

After charged according to the standard charge method, the battery is placed in the environment test chamber to set the temperature
specified by the performance index and kept it at the temperature for 12 h, and then discharge to 2.0V at 0.5C.

4.2.2.2 Rate Discharge Capability

After charged according to the standard charge method, the battery is placed in the environmental test chamber and set to 25°C and
maintained at this temperature for 4 h, then discharge to a voltage of 2.0V at the rate and time listed in Table 3.2.2.

Form No.: HINA-FF-WI-001-12 A
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4.2.3 Calendar Performance
4.2.3.1 Short Term

a)  Ultra-high Temperature Storage

The battery is charged according to the standard charge method, rest for 30 min, put the battery into the environmental test chamber
and set it to 75 °C and keep the temperature for 3 days, take out the battery and put it in the environment specified in 4.4.1 for 6 h, and
discharge the battery according to the standard discharge mode.

b)  High-temperature Storage

The battery is charged according to the standard charge method, rest for 30 min, put the battery into the environmental test chamber
and set it to 45 °C and keep the temperature for 7 days, take out the battery and put it in the environment specified in 4.4.1 for 6 h, and
discharge the battery according to the standard discharge mode.

c) Low-temperature Storage

The battery is charged according to the standard charge method, rest for 30 min, put the battery into the environmental test chamber
and set it to -20 °C and keep the temperature for 7 days, take out the battery and put it in the environment specified in 4.4.1 for 6 h, and
discharge the battery according to the standard discharge mode.

4.2.3.2 Long Term

a)  High-temperature Storage

The battery is charged according to the standard charge method, discharged at 0.5C for 72 min, rest for 30 min, put the battery into
the environment test chamber and set it to 35°C and keep the temperature for 90 days, take out the battery and put it in the environment
specified in 4.4.1 for 6 h, first discharge the battery according to the standard discharge mode, rest for 30 min, then charge the battery
according to the standard charge method, and finally discharge the battery according to the standard discharge method.

b)  Room-temperature Storage
The battery is charged according to the standard charge method, discharged at 0.5C for 72 min, rest for 30 min, put the battery into
a 25+5°C environment and keep the temperature for 130 days, and collect the battery OCV and ACR every 30 days, take out the battery
and put it in the environment specified in 4.4.1 for 6 h, first discharge the battery according to the standard discharge mode, rest for 30
min, then charge the battery according to the standard charge method, and finally discharge the battery according to the standard
discharge method.

4.2.4 Cycle Life
4.2.4.1 High-temperature Cycle

a)  Put the battery into an environmental test chamber at 45+2°C and rest for 4 h;

b)  Charge the battery at 45+2°C at 0.5C constant current to 3.95V, constant voltage 3.95V to a current less than 0.05C and rest
for 30 min;

c)  Discharge the battery to 2.0V at 0.5C constant current at 45+2°C and rest for 30 min;

d)  Repeat steps b~c until the capacity is less than 70% of the initial capacity.

Form No.: HINA-FF-WI-001-12 A
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4.2.4.2 Room-temperature Cycle
a)  Put the battery into an environmental test chamber at 25=2°C and rest for 4 h;

5

b)  Charge the battery at 25+2°C at 0.5C constant current to 3.93V, constant voltage 3.95V to a current less than 0.05C and rest
for 30 min;

¢)  Discharge the battery to 2.0V at 0.5C constant current at 25+2°C and rest for 30 min;
d)  Repeat steps b~c until the capacity decays to 70% of the initial capacity.
4.2.4.3 Rate Cycle
a)  Put the battery into an environmental test chamber at 25+2°C and rest for 4 h;
b) Charge the battery at 25+2°C at 2C constant current to 3.95V, and rest for 30 min;
c) Discharge the battery to 2.0V at 2C constant current at 25+2°C and rest for 30 min;
d) Repeat steps b~c until the capacity decays to 70% of the initial capacity.
4.2.4.4 Over-discharge Characteristic Cycle
a)  Put the battery into an environmental test chamber at 25+ 2°C and rest for 4 h;

b)  Charge the battery at 25+2°C at 0.5C constant current to 3.95V, constant voltage 3.95V to a current less than 0.05C, and
rest for 30 min;

c)  Discharge the battery to OV at 0.5C constant current at 25+2°C and rest for 30 min;

d)  Repeat steps b~c for a total of 100 times.

4.2.5 Safety Test
4.2.5.1 Over Discharge
The battery is discharged at a current of 1C until the discharge time reaches é() min, and observes for | h.
4.2.5.2 Over Charge

After the battery is charged according to the standard charge standard, the battery is charged to 4.345V or 115% SOC at a constant
current of 1C and then stops charge and observes forl h.

4.2.5.3 External Short-circuit Test

The positive and negative terminals of the battery are short-circuited externally for 10 min (external line resistance < 35m&) and
observes for 1 h.
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4.2.5.4 Heating Test

Put the battery in an electric blower drying chamber, and the temperature is raised from room temperature to 130+ 2°C at a rate of’
5 + 2°C/min and held for 30 min before stopping heating and observing for | h.

4.2.5.5 Crush Test

The battery is placed between the two extrusion surfaces of the extrusion equipment, the cylindrical battery mandrel is parallel to
the extrusion plane, and the pressure is gradually increased to the voltage reaches OV or the deformation reaches 15% or the extrusion
force reaches 100 kN or 1000 times the battery weight at an extrusion speed of <2 mmy/s, and the pressure is maintained for 10 min,
observes for | h.

4.2.5.6 Heavy Impact Test

Put the battery on the impact table, place a ©15.8 mm steel column in the center of the battery, the longitudinal axis of the steel
column is parallel to the plane, let the 9.1 kg hammer fall freely from the height of 610 mm, impact the battery. The battery is allowed
to deform.

4.2.6 Environmental Adaptability
4.2.6.1 Drop Test

After the battery is charged according to the standard charge system, the positive and negative terminals of the battery sample are
held downwards and freely dropped to the concrete floor from a height of 1.5 m and observes for | h.

4.2.6.2 Mechanical Impact Test

The battery is fixed to the test equipment in a flat rigid mounting manner. Each single cell should withstand 3 equal accelerations.
Each cell bears the impact in three directions perpendicular to cach other, unless the battery has only two axes of symmetry. The direction
of each impact should usually be straight to the surface of the monomer battery. Acceleration requirements: The minimum average
acceleration within the initial 3 ms should reach 75g (g-local gravitational acceleration). and the peak acceleration should be between
125-175g. The test temperature is 25+5°C.

4.2.6.3 Vibration Test

The battery should be subjected to an amplitude of 0.8 mm vibration. and the vibration frequency should change at a rate of |
Hz/min in the range of 10-55 Hz, and cycle once within 90-100 min. The battery vibrates in 3 directions perpendicular to each other.
For cells with only two axes of symmetry, the cells should be tested in a direction perpendicular to each axis.

4.2.6.4 Temperature Cycle Test

The battery is placed in a temperature chamber and subjected to the following cycles:

a) Heat up to 70+3°C within 30 min, keep warm for 4 h:

b) Cool down to 20+2°C within 30 min and keep warm for 2 h:

¢) Cool down to -40+3°C within 30 min and keep warm for 4 h:

d) Rise the temperature to 20+2°C within 30 min;

¢) Repeat the cycle 9 more times;

f)  After 10 cycles, the battery is left at room temperature of 20=5°C for 7 days to be tested.
4.2.6.5 Low Atmospheric Pressure Test

The sample cells are stored for 6 h at an absolute pressure of 11.6 kPa and a temperature of 20=3°C.

Form No.: HINA-FF-WI-001-12 A
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5. Instructions and Cautions
5.1 Battery Instructions
5.1.1 Temperature Charge Current Scheme
Charge Current Map
Nele
20C ~-10C | -10C ~0C | 0T ~10C | 10C ~20C | 20C ~45C | 45C ~55C | 55C ~70C 70'C~857C
100% 0.05 0.05 0.05 0.05
90% 0.10 0.75 0.50 0.50 0.20 0.1
80% / 0.30 0.75 3.00 1.00 0.50 0.1
70% 0.20 0.30 0.75 3.00 1.00 0.50 0.1
Maximum
charge 60% 0.10 0.20 0.30 0.75 3.00 1.00 0.50 0.1
rate C
50% 0.10 0.20 0.30 0.75 3.00 1.00 0.50 0.1
40% 0.10 0.20 0.30 0.75 3.00 1.00 0.50 0.1
30% 0.10 0.20 0.30 0.75 3.00 1.00 0.30 0.1
20% 0.10 0.20 0.30 0.75 3.00 1.00 0.30 0.1
10% 0.10 0.20 0.30 0.75 0.75 0.50 050 0.1
0% 0.10 .20 0.30 0.50 0.50 050 050 0.1
5.1.2 Temperature Discharge Current Scheme
Discharge Current Map
soc
-40C~-30C | -30C~-10C | -10C~10C | 10°C~20°C | 20°C~45C | 45°C~55°C | 55°C~70C | 70°C~85TC
100% 2.00 3.00 3.00 3.00 3.00 1.00 0.50 0.2
90% 2.00 3.00 3.00 3.00 3.00 1.00 0.50 0.2
80% 2.00 3.00 3.00 3.00 3.00 1.00 0.50 0.2
Maximum | 70% 2.00 3.00 3.00 3.00 3.00 1.00 0.50 0.2
discharge
rate C 60% 2.00 2.00 3.00 3.00 3.00 1.00 0.50 0.2
50% 1.00 2.00 2.00 3.00 3.00 1.00 0.50 0.2
40% 1.00 1.00 2.00 2.00 3.00 1.00 0.50 0.2
30% 0.50 1.00 1.00 2.00 3.00 1.00 0.50 0.2
20% 0.50 0.50 0.50 1.00 2.00 1.00 0.50 0.2
10% 0.20 0.20 0.50 0.50 0.75 0.50 0.50 0.2
5.1.3 Transport

Battery transportation state of charge is 30% ~ 50% SOC, and the battery is packed into a box for transportation, in the process of
transportation, should prevent severe vibration, impact, extrusion, sun, rain, and must not be inverted.
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[n the process of loading and unloading, the product should be handled lightly to prevent falling, tumbling and heavy pressure.

5.1.4 Storage

Long-term storage of batteries for more than 6 months must be placed in a dry, ventilated place, storage state of charge of 20% ~

50% SOC, and every 6 months to carry out a charge and discharge cycle of the battery.

5.2 Safety Rules

Abuse of Na-ion rechargeable batteries may cause battery damage or personal injury, please read the following safety rules carefully

before using Na-ion batteries:

Note 1: If the customer needs to operate the battery under conditions beyond this document, please contact HiNa Battery Company.

Note 2: HiNa Battery Company will not be responsible for trouble caused by using cells beyond the specified range of this file.

5.2.1 Battery Precautions

a)
b)
c)
d)
e)

f)

P
k)

Do not throw the battery into fire or heat.

Do not short-circuit and overcharge the battery.

Do not subject the battery to excessive mechanical impact.

Do not immerse the battery in water or seawater, or make it moisture-absorbing.
Do not reverse the positive and negative terminals of the battery.

Do not disassemble or repair the battery.

Do not cause visible damage or deformation to the battery.

Do not direct contact with leaking batteries. ‘

Keep the battefy away from children.

Do not pierce, hamnier or step on the battery.

Do not hit or throw the battery.

6. Revision Statement

Due to the continuous improvement of product quality and characteristics, the company has the right to revise the product

specifications and maintenance characteristics, and the user will not be notified in advance after revision.

7. Other Notes

The matters that are not mentioned in this specification must be confirmed by the company, and the company reserves the right of

final interpretation of the contents stated in this specification.
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8. Appendix

8.1 Battery Dimension

The inkjet code on the battery surface is 32 140NSMP 10 (corresponding to the product model NaCR32140-MP10).

1dh
+

UL AR 0 R0 OO

Form No.: HINA-FF-WI-001-12 A



7 m LR S

Product Specification n;tvc Concs i

- i 2 4 Y i

8.2 SOC-OCV
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8.3 Packaging Method 9
Each box is loaded with 40pcs batteries, and the RoHS logo and finished battery identification card are posted on the outside of the

box. as shown in the figure. The product model printed on the outer carton label is NaCR32140-MP 10, and the inkjet code on the internal
battery is 32140NSMP10. |
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