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1. & [ scope
AR R TR N SRS o A PR B A PR AR AR LR K 3.2V B T AR Bk,

The document is applied to describe the li-ion battery module nominal voltage is 3.2V
made by Guangzhou Markyn Battery Co., Ltd.

2. B F X4 reference

QC/T 743—2006 ™. 7y B FHHEE 75 B
QC/T 743—2006 lithium-ion batteries for electric road vehicles.

3. AiE terminology

=R E w high energy density battery
R high power density battery
TN li-ion battery
£8 T T R li-ion battery module

BEERAAS

charge recovery

FrRR nominal voltage
T ERE rated capacity
Fo W2k B end-of-charge current
B ME explosion
K fire
|3 7 A B discharge energy at I3
I IR sweep cycle

fTHERA SOC

state of charge

IR & DOD

depth of discharge

4. % character

Cs—3 /MNEt R FEAE (Ah).
Cs—rated capacity at 3 hours discharge (Ah) .
l5—3 /N 38 AL L3, BB S T Co/3(A).

Is—discharge current , I3= C3/5.
5. 4 appearance

ERFOALT, ZE-FE. TH. LRI LXUR. By, HARER. EH#.
In good light, the surface should be smooth and dry, without crack. score. dirt etc., the
identification should be clear and correct.



6. WM polarity

Y IE FORAR IR, R R AT W AR, ST AR AT IR E A

There should be clear polar identifications, the identification should be correct check by

voltage meter.

H, 3 IF A% positive pole

214 red +

H, 3 1 4% negative pole

2 % black —

7. "R+, #FFEE dimension. terminal and weight

4N Rt dimension 70x135%216mm
S¥ terminal M8x15mm
S ¥ 4145 terminal torque 20N*m
% ¥ weight 3.2+0.5kg
8. ®JE voltage
% % ®. & nominal voltage 3.2V
7 W, W, £ charge voltage 3.65V




| B % b E end-of-discharge voltage 2.5V
9. HWK current
B AR, B R max. discharge current 100A
B K ko % WL 3% max. discharge current 300A, t<30seconds
B A 75 . B, max. charge current 100A

% 75 W ¥k recommended charge
current

20A, 5.5hours

7 W, 4 F B 9% end-of-charge current 2A
10.38F 58 & temperature and humidity
T 1E35 % operating temperature -20 C to60 C
75 %, 78 JE charge temperature 0 Cto45 C
1% 18 L storage temperature -20 C to45 C
TAEIRE operating humidity 5% to 90%
H 2 I8 E storage humidity <80%

11. % & 5 WM capacity and internal resistance

20CH B A& o :
> 0, 1 ==
20T discharge capacity 100%% /<% & rated capacity
-zogcfkl%%{E 2 =t .
> o) 1 =
-207C discharge capacity 50% %1 = X & rated capacity
55CH B A& o e i b2 :
> o) 1 =
55T discharge capacity 95%# /e &4 rated capacity
20CHERREAE o e :
> (o) %ﬁ\ = /3\
20C rate discharge capacity 90% 31 =2 & rated capacity
20°CHr B PR EFRE A o e :
> (o) 1 = X
20°C energy maintain capability 80%% /e &% rated capacity
20CHEERERN o e = :
> (o) 1 = X
20°C capacity recover capability 90%3% e 5% rated capacity
55°C 17 1R 5 8 ) o o o .
> (o) 1 = X =
55'C energy maintain capability 80% % € 2 & rated capacity
55CHERE NEH o e .
> (o) 1 = X =
55'C capacity recover capability 90% % 7€ 2 & rated capacity
B R e E 6 L
fii 7% . K2 ik . > 95%% £ A& rated capacity
storage capacity recover capability
AL (%) PR
AC internal resistance b




11.1 20C#H#® A E 20°C discharge capacity

a)

P 20C+5CAET, 113 (A) BimHe, ZHbEELD 2.5V 5fFibiw, #E
1h, #AEHE 20C5CHAET U 1l (A) BT H, Z 8 #EA % 3.65V B4 {E)E 7t
W, EREBREZE 011 (A) HFIExE, #E 1h,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

W 7E 20C5°CAET A 113 (A) BLHE, HE|HE L E#)E 2.5V,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C.

R 1z (A) By s Ao i it J 3B it E 5= (Ah) .

Discharge capacity = 113 (A) current xdischarge time.

WRITEEKTHEE, WTELZa) ~) FREZFATHHETHEME, 25K,
If the discharge capacity is lower than rated capacity, repeat stepa) ~c) (max.5
times ) till it up to standard.

20CHEAENMKTHEAEN 100%, HAHTHEEEN 110%.

100% rated capacity<20°Cdischarge capacity<110% rated capacity.

11.2 -20CHHZE-20°C discharge capacity

T 20C+5CHAET, 113 (A) BiHe, ZHEmeEkLD 2.5V 5fFibie, #E
1h, #AEHE 20C5CHRAET UL 1l (A) B W, £ 8w EA 2 3.65V B 418 )E 7%
W, ZREEAEZE 0113 (A) BFILRE, E-20C+2CHMH4T#E 20h,
discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 20h at -20°C+2°C.

W 7E-20 C2°C A T U 113 (A) BTKRE, HE w2k )E 2.0V,

discharge at 113 (A) current till the voltage drop to 2.0V at -20°C+2°C.

B 13 (A) B s Ao i it F 3B it 5= (Ah) .

Discharge capacity = 113 (A) current xdischarge time.
wRNEEETFREME, NWTELa) ~) SREEATFRAETHAME, A% 5 K.
If the discharge capacity is lower than rated capacity, repeat stepa) ~c) (max.5
times ) till it up to standard.

20CHEZAEN K THE A ER 50%.

-20°Cdischarge capacity=50%rated capacity.

11.3 55CHK WA E 55°C discharge capacity

a)

B 20CE5CEAHET, L 1ls (A) BifEw, ZHEmEEAR 2.5V GFlLRE, #E
1h, REHE 20CE5CHEHET U 113 (A) ER T E, Z Wb 8 kA F| 3.65V B3 {EE 7t
W, EREEKEZE 0113 (A) BFIET#, 7 55C+2CAMT#E 5h.

discharge at 113 (A) current till the voltage drop to 2.5V at 20'C+5°C, lay up for 1h,



charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 5h at 55 C+2°C.

W 7E 55 C+2 CAET UL 15 (A) BT E, HE|MELEEE 2.5V,

discharge at 113 ( A) current till the voltage drop to 2.5V at 55°C+2°C.

B 113 (A) o By fn 0 B B L4 T H A (Ah) .

Discharge capacity = 113 (A) current xdischarge time.
WRITEEKTHEE, WHELZa) ~) PREFATRHETHEME, 2T 5K,
If the discharge capacity is lower than rated capacity, repeat stepa) ~c) (max. 5
times ) till it up to standard.

55CH W A BN &K THZEEN 95%.

55" Cdischarge capacity=95%rated capacity.

11.4 20°CiE&E#%® A& 20°C rate discharge capacity

a)

P 20C+5CAET, 113 (A) BimHe, ZHbEELD 2.5V 5fFibme, #E
1h, #AEHE 20C5CHAET U 1l (A) BT H, Z 8 E/EA % 3.65V B4 {E)E 7%
W, EREBREZE 011 (A) HFIExE, #E 1h,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 13 (A) , lay up for 1h.

WLt 7E 20°Ce5°C AT DL 4.515 (A) B AE, HEMELLE#E 2.5V,

discharge at 4.51; (A) current till the voltage drop to 2.5V at 20C+5°C.

Fl 4515 (A) Wy E M BCE B A B FE I HAE (Ah)

Discharge capacity = 4.513 (A) current xdischarge time.

WRITEEKTHEE, WTELZa) ~) FREZFATHHETHCME, 2T 5K,
If the discharge capacity is lower than rated capacity, repeat stepa) ~c) (max.5
times ) till it up to standard.

0CHEEMEAENMITHELEN 90%.

20 Crate discharge capacity=90% rated capacity.

115 HEFEFRFSEEKRERR N 20°C energy maintain and capacity

b)

c)

recover

E 20Ct5CHAMET, K113 (A) BLHE, ZHHEEAE 2.5V 5FIERE, #E
1h, 57 20C5°CHAMT L 13 (A) EiR W, ZH M EEAZ 3.65V 4 fEE 7T
W, EXEEREZ011; (A) BMFERE, #E 1h.

discharge at 113 ( A) current till the voltage drop to 2.5V at 20'C+5°C, lay up for 1h,
charge at 115( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

WM 7E 20°C+5C A& T 5 28 K.

lay up for 28 days at 20C+5C.

B 20CE5C AT U 113 (A) B KE, BB H®ZEw)E 2.5V,



d)

f)

g)

h)

k)

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C.

A Al (A) A fosCe i e B it A ' (Ah) , 7R REFE 7 T Uit A FE
BEHNE A

discharge capacity = 113 ( A) current xdischarge time.

20°Cenergy maintain capability =? % rated capacity.
WRITEEKTHEE, WHELZa) ~) PREFATRHETHEME, 2T 5K,
If the discharge capacity is lower than rated capacity, repeat stepa) ~c) (max. 5
times ) till it up to standard.

20°C 17 B, PR ¥ A MK T FUEE 7 80%.

20°Cenergy maintain capability = 80% rated capacity.

T 20C5CAMET, 13 (A) Bi#e, ZHmEELS 2.5V 5Fibmw, #E
1h, #EH 20C5CHAT UL 1l (A) BT, ZR e EA % 3.65V H#EE 7T
W, EXEEREE 0113 (A) BfFExm, #F 1h.

discharge at 113 ( A) current till the voltage drop to 2.5V at 20'C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

M 7E 20°C25CAET L 15 (A) BT E, HE|MELEEE 2.5V,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C.

Al (A) sy fosce e KBt HAE (Ah) , ZEREAR T URENTE
ERHE AN

discharge capacity = 113 ( A) current xdischarge time.

capacity recover capability = ? % rated capacity
WRITEEKTHEE, WHELZa) ~) PREFATRHETHEME, 2T 5K,
If the discharge capacity is lower than rated capacity, repeat stepa) ~c) (max.5
times ) till it up to standard.

20CEBRAUN KT I EEEH 90%.

20°Ccapacity recover capability 290% rated capacity.

11.6 HEFEFEFSEEK AN 55C energy maintain and capacity

b)

d)

recover

T 20Ct5CAET, 113 (A) BITHe, ZHEmEELRD 2.5V 5fFibie, #E
1h, #AEHE 20C5CHRAET L 1l (A) EiR W, Z 8 #EA % 3.65V B4 {E)E 7%
W, EREBREZE 011 (A) HFIExE, #E 1h,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

W 7E 55 C+2 C AU T bl 7 K, AEHE 20C+5CHIETIRE 5 /NET,

lay up for 7days at 55 C+2°C, then lay up for 5h at 20°C+5C.

W 7E 20C5°CALET A 113 (A) BTHE, H 2| E L E#)E 2.5V,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C.

A Ay (A) ey s R A fo sl it ] B it A& (Ah) , 7R REFEE 7 7T DIt A B
BEWHE



f)

g)

h)

k)

discharge capacity = 113 ( A) current xdischarge time.

20°Cenergy maintain capability =? % rated capacity.
WRITEEKTHEE, WHELZa) ~) PREFATRHETHEME, 2T 5K,
If the discharge capacity is lower than rated capacity, repeat stepa) ~c) (max. 5
times ) till it up to standard.

55°C 17 B R ik 1 K T FUEAEH 80%.

55 Cenergy maintain capability = 80% rated capacity.

T 20Ct5CAET, 113 (A) BimBe, ZHmEELD 2.5V GFibmw, #E
1h, #EH 20C£5CHLT U 13 (A) BT, ZR e EA % 3.65V HH#EE T
W, EXEEREE 0113 (A) BTl xm, #E 1h.

discharge at 113 ( A) current till the voltage drop to 2.5V at 20'C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

M 7E 20C25CAET L 15 (A) BT H, HE|MELEEE 2.5V,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C.

Ay (A) sy fosce i e BBt H AR (Ah) , ZEREM® N T URENFTE
S TEP

discharge capacity = 113 ( A) current xdischarge time.

capacity recover capability = ? % rated capacity
WRITEEKTHEE, WHELZa) ~) PREFATRHETHEME, 2T 5K,
If the discharge capacity is lower than rated capacity, repeat stepa) ~c) (max.5
times ) till it up to standard.

55CABRE N ETHZEEN 90%.

55" Ccapacity recover capability 290% rated capacity.

11.7 #HFREKE & 4 storage capacity recover capability

a)

b)

d)

P 20C+5CAET, 113 (A) BimHe, ZHmEEXD 2.5V 5fFibie, #E
1h, #AEHE 20C5CHRAET L 1l (A) B H, Z 8 e EA % 3.65V B4 {E)E 7%
W, EREBREZE 011 (A) HFIExE, #E 1h,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 13 (A) , lay up for 1h.

M 7E 20°Ce5CEABHT L 113 (A) WK E 2 /NET,

discharge at 113 (A) current till the voltage for 2h.

TE 20°C+5°CHAM T 90 K.

storage for 90 days at 20°C+5°C.

P 20Ct5CHAET, 113 (A) BimHe, ZHmEELD 2.5V 5fFibie, #E
1h, #AEHE 20C5CHRAET U s (A) BT w, Z 8 #EA % 3.65V B4 {E)E 7t
W, EREBREZE 011 (A) HFIExE, #E 1h,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.



e)

f)

¢)]

12.

b)

d)

B 113 (A) o B A fn 0 B B L4 iH A E (Ah) .

Discharge capacity = 113 (A) current xdischarge time.
WRITEEKTHEE, WHELZa) ~) PREFATRHETHEME, 2T 5K,
If the discharge capacity is lower than rated capacity, repeat stepa) ~c) (max. 5
times ) till it up to standard.

EEEAELRTHEEEN 95%.

storage capacity recover capability=295% rated capacity.

153 &4 cycle life @ 80 DOD

P 20C+5CAET, 113 (A) BimBe, ZEmEELD 2.5V GFibmw, #E
1h, #EH 20C£5CHAT UL 13 (A) BT, ZR e EA % 3.65V H#EE T
W, EXEEREE 0113 (A) BfFlExm, #E 1h.

discharge at 113 ( A) current till the voltage drop to 2.5V at 20C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

B 7E 20CH5C AT A 115 (A) BIFTR®E, HEMEAELEFEEEN 80%.
discharge at 113 ( A) current till the discharge capacity reach 80% rated capacity.

T 20C5CAET, 113 (A) BimBe, ZHmEELS 2.5V FFibmw, #E
1h, #EH 20C£5CHAET UL 13 (A) BT, ZR e EA % 3.65V H#EE T
W, EXEEREE 0113 (A) BfFExm, #F 1h.

discharge at 113 ( A) current till the voltage drop to 2.5V at 20C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

EFHADb) ~c) FRHEZEEMUEEE/NTHEAEN 80%Z1E MK,

repeat step b) ~c) till the discharge capacity is less than 80% rated capacity

b) ~c) FRNER KRB AEFFoHK, FULMWEH A A 1000 K.

cycle life=step b) ~c) repeat times, cycle life 21000.



13. %4 g 4 characteristics curve

13.1 3R Overview

Voltage (V)
Volt v
3.80 IC___05C 0IC L e (D
3. 65 Ten | oac
3. 60 240 QC
3.45 g
300
3. 30 280 1L
3.15 % gg
3. 00 R l&_
2. 85|' 200 e
2. 70 ) T A N T T T T Y 1: 8']
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D D 1 i | i i 1 i |
-20 -1n 0 25 60 0 200 400 600 200 1000 1200 1400 1600 1300 2000

Cwcle Humber (cycles)

13.2  ## %L Discharge Characteristic @ 20 C

4.0 T T Y T ' T

35 Discharge Characteristics at 20°C

3.0

2.5
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1-0 T T T T T
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13.3  # 4RI Charge Characteristic @ 20 C

3.8 . : : . . .
-1.0
-0.8
~ 0.6 £
oy =
@ F 1]
g | 0.4 &
=) 3.0 4 Charge Characteristics at 20°C | e
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2.8 Current L
. 0.0
2.6 T T T T T ¥ T
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13.4 & /Z %4 Temperature Characteristic
( Capacity at different temperatures @1C Rate Charge / Discharge )
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Voltage (V)

Discharge: 1C
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13.5 {3 A4 #1L Life Cycle Characteristic
(1/3C Charge and discharge @ 20 C)
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14. % & safety

K, TRK B TR
Over discharge no fire. no explosion. no leakage
T TRK . TN
Over charge no fire. no explosion
R FHK RN
Short circuit no fire. no explosion
B % TRK B TRK
Drop no fire. no explosion. no leakage
Pk FAK . T HRIE
Heat no fire. no explosion
B FAK . RN
Crush no fire. no explosion
Gl FAK . FHBE
Stab no fire. no explosion

14.1 #® over discharge

a) 7 20C+5CAMET, A1l (A) WimeE, FEMmEEAE 25V GEEHE, #E
1h, AEE 20T CHRAHT U 13 (A) ERT R, ZR MW EAZR 3.65V B 4EE T
W, EXEEREE 0113 (A) BfFlExm, #F 1h.
discharge at 113 ( A) current till the voltage drop to 2.5V at 20C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

b) Hi7E 20°C£5CHRMET I 113 (A) B K, HE|HELL ) 0V,
discharge at 113 ( A) current till the voltage drop to OV at 20°C+5C.

c) HWAAK. FHEME. FIRA.

no fire. no explosion. no leakage.
14.2 3F 3 over charge

a) % 20C+5CHAMT, W93 (A) BiKE, ZRMEEAD 10V EfFbkd, #E
1h, #AEHE 20C5CHAET U 1l (A) BT w, Z 8 i EA % 3.65V B4 {E)E 7t
W, EREBREZE 011 (A) HFIExE, #E 1h,
discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 13 (A) , lay up for 1h.

b) Wi 7E 20C£5C AT UL 9ls (A) BT I, F 2| ok 35 5] 10V,
charge at 913 (A) current till the voltage reach 10V at 20°C+5C.

c) WHMIAAK. TR,

no fire. no explosion.




14.3 4 ¥ short circuit

a) % 20C+5CAMT, W93 (A) BiKE, ZRMEEAZR 10V FiFbkd, #E
1h, #AEHE 20C5CHAET U 1l (A) BT H, Z 8 #EA % 3.65V B4 {E)E 7t
W, EREBREZE 011 (A) HFIExE, #E 1h,
discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

b) £ PEAEE 10 ek, SNERAE B /N T 5mQ.
Short circuit for 10 minutes, the circuit resistance should be less than 5 mQ.

c) WA K. TR,
no fire. no explosion.

14.4 ¥ drop

a) £ 20C+5CAMT, L 9ls (A) wisd, Zoum/EkE 10V GifFib e, #E
1h, $AEHE 20C+5CHRAET L 1l (A) B w, Z 8w EA % 3.65V B4 {8 )E 7%
W, EREEREZE 0113 (A) HFIE7xE, #E 1h,
discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

b) 7 20C+5CHAMT, ¥ 1.5m 8y &L B B k% 5|8 Z % 20mm HEARR L, &
ANE 1 K.
drop the battery to a 20mm thickness plank from a 1.5m high place at 20°C+5°C, drop
each face for once.

c) mMFAK. FHEME. FIRA.

no fire. no explosion. no leakage.

14.5 Jm heat

a)

b)

T 20CH5CAMT, L9l (A) Wytae, Z@um /A% 10V Fibmw, #E
1h, 57 20C5°CHAMT L 13 (A) EiR W, ZH M EEAZ 3.65V 4 fEE 7T
M, EREEREE0.11; (A) BFExm, #E 1h,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 115( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

F o K B 2| 85°C+2°C By 1B IR 1% & W AR FF 120min.

keep the battery in a 85°C+2°Cconstant temperature device for 120min.

B AT K . B

no fire. no explosion.



14.6 # % crush

a)

b)

7 20C#5°CAMT, L 9ls (A) Witas, Z@um /A% 10V FfFibiw, #E
1h, ARJEE 20C£5CHRMET U 113 (A) BT #, ZH A E k5 3.65V B #1EE 7
W, EREBREZE 011 (A) HFIExE, #E 1h,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

JIEARA/NTF 20em? BB Sk B T AR T 16 0 R B E A R A R A
B

crush the battery at the perpendicular direction with a >20cm? crusher till the battery
shell is broken or the battery become internal short circuit.

W AR RRE.

no fire. no explosion.

14.7 4t¥| stab

a)

b)

TE 20C#5°CAMT, WL 9ls (A) Witad, Z@mm/EAz 10V Gifeibie, #E
1h, $AEHE 20C+5CHRAET L 1l (A) B w, Z 8w EA 2 3.65V B4 {8 )E 7%
W, EREERAEZE 0113 (A) HFIE7xE, #E 1h,

discharge at 113 (A) current till the voltage drop to 2.5V at 20°C+5°C, lay up for 1h,
charge at 113( A )current till the voltage reach 3.65V, charge at 3.65V constant voltage
till the current drop to 0.1 I3 (A) , lay up for 1h.

J ®3mm~d8mm H i & 5404 . UL 10mm/s~40mm/s e, 3 B T W o i 7 i A
F T E A .

stab the battery at the perpendicular direction with a®3mm~®d8mm steel nail at
speed between10mm/s to 40mm/s, keep the nail in the battery.

W AR RRE.

no fire. no explosion.



15.14 JH F M User’'s Guide

EERAEZFETTRMBW, HFEERERF
i
Please read all contents of this User’s Guide prior to

the installation of GMB lithium-ion battery.

15.1% 4z K. safety information

56 A% PR AR AR B T R B P R A R, ek AR TS A
EETHBEE —MLe. TEREANNEE®.

The GMB lithium-ion battery must be used in accordance with the manufacture’s
specifications and guidelines for recommended use. When used properly and in
accordance with the user’s guide, the lithium-ion battery is a safe, reliable and
convenient secondary battery.

A4 CAUTION: A IE#4ff 42 3 T o 3t 7T fb 7
BZAFGEHZ A K ! Misuse or abuse of the lithium-ion

battery may result in personal injury or fire.

® {RILH Ao M E TR R B S [0 o B S A

® Keep all battery pack and battery management system away from dangerous goods
or materials

® il

® Burn hazard

o ToHFAEBETREMTRASHEN (Flodrnw. HE. MF. THuFHHE),



R KGR, i BRI KU

Abuse operation of the battery (e.g., overcharge, crush, puncture, excessive heat
or moisture ) may produce smoke. In such an event, ventilate the area

AR E THRKERK, HERAD L. RLBHE

Extinguish any flames with a carbon dioxide, dry-powder fire extinguisher, or cover
with sand or mud

BRI HE. R FSCE KR

Do not disassemble, crush, puncture or incinerate

Sl

Do not short circuit

b BT 60°C DL By

Do not expose to temperature above 60°C

2R BOR T R AP R S R AR R R A T B R T R

Never charge the battery without charge protection circuitry and equipment approved
by GMB

ZREHEIFRT 2B TR EMeREN

Remove all jewelry or other metallic objects during the installation of the battery

NS BURAET R, REA RN A B B2 1R

Exercise care in handing any battery, particularly when placing it in a contains with
metal objects

| S S 2 B

Do not throw the battery away in the trash

2 0F R R A B e 5 42 B Tt B B T R

Do not use with other types of batteries connected in series or parallel with the

lithium-ion battery



15.2 2% installation

EE important! ZR e LA F ARERZ R LR, FEBREM

KA W}, Turn off power to the vehicle or device and remove other batteries
prior to installation of the lithium-ion battery

TE B AR AE WL TEAR R A ROR S, 1F 5 ZR RO ER R o SRR A S

Ensure that all the batteries are at the same state of charge prior to connecting
together. Contact GMB for suggestions on how to perform this task

BECE H P RRE, EHA LGN TS, flFERg. DR

Use flexible insulated copper cables, like welding cable, bus bar for serial or parallel
power connections

LRI E R B, ¥T DUKE v A R B R

For higher current applications, one can use parallel configurations of batteries
b G U IR, B A B B Bk

Batteries must be connected in parallel before the serials is connected

B B RER R, O AE — BT RA T

Batteries must be at the same state of charge when wiring them in parallel or serials
Lt 5 KO A L R, WL IR BGOSR E

Batteries are configured in serials when increase voltage is needed. The parallel

configuration allows for capacity to increase while voltage remains the same

15.3 7 . charge

3T BOR R AR AP R B R F R A T B R A T R

Never charge the battery without charge protection circuitry and equipment approved
by GMB

FREBEEERE, BRTE, HFEHRTH BRI



® The charger should have a reliable and accurate voltage value and current value, it is
better that the charger can deliver DC current with as small a ripple current as
possible

o IHAWH, TEREWNT C/5 WEIMES, JFHMY E R/ BITURIFER T
HREEE, WMRAEENE, RAEFREINNEA B TEE (ER. BEE. #E),
L /N T C/20 ¥ DA R Fo B A SR . B (R 45 W o 7R VT 50 L R ) BoA B TR % T
T LA A e

® For normal charging, use a battery charger that is able to begin charge @ C/20
current or less and then automatically taper current down to maintain constant
optimum float voltage. If possible, select a charger with a three stage output
( constant current, constant voltage., float voltage ). Charging is considered complete
when the current is less than C/20. however, leaving the batteries on float will
continue to balance the cells and will not harm the batteries in any way

® FWEHMIEENZEO CH 45 Cx|d, BEMM, 7K

® For normal charges, the battery temperature should be between 0 and 45 C, the

charge time may increase at colder temperatures.

15.4 ## 5 7 ® # 4 discharge and charge control

o UdAKER, FE-REKEMEELIREMRRME (2.5V) atfk, #HF#®
ST L AR R R AR W T AR R B, R, ExEE, FE-ABMEE
% 5| 3.65V bL_L 3k 6% \E 7 B

® When the batteries are discharged to the point where any single cell block reaches
its minimum value ( 2.5V ), the user must shuts down the vehicle or device
immediately, or opens a discharge circuit. The batteries also make the same
requests during the charge if a cell goes higher than 3.65V

o HMWERUMINFLTHEREBZAHFTERSS —H

® Battery cell variability and environmental conditions can cause slight state of charge

imbalances between cells



IS S ERTEIN Y £

Ensure that all batteries are secured into position to minimum damage from shock
and vibration.

WREFE M, SHRIERTA A N ERAST

If a battery is replaced, all batteries should be at the same state of charge when

placed into the pack.

15.5 %1% storage

REEA0C T, KHAGEHET 3 FHEN Y 7w

Use at temperature below 40°C,charge fully prior to long storage periods or if it has
been stored for more than three months
EERTERZIACE - RBEREREET 2V, A a2 e Z B BT
. FAAHTENE AR, TR EH R A0 T R A B R

If you find any single battery voltage is under 2V at room temperature, the battery has
been over-discharged or is self-discharging due to some defect/parasitic load.
Discontinue use until the fault can be corrected and the battery be recharged
FREAETHEN, 7£-201C2 40CHRET, WBEME 8 WA

Store in an open, well ventilated, dry, clean area, between -20°C to 40°C for
maximum life. self-discharge will accelerated at higher temperature

HERFEAGOCU L. #E. BXAHARFEHE. TH

Don’t expose the battery to extremes of temperature over 60°C, directly to sources of

heat, direct sunlight or moisture and/or rain

15.6 iz # transportation and shipping

T % o Fraz AR R RSB RUR B, AR AL, BR AT 3
Avoid heavy vibration. throwing. rolling and excessive stacking during loading and

transportation



® FHR BT A B S fuom T AR T

® Make sure that all cables and external connectors are disconnected



