YIRS RAIRAS) Do o

SHENZHEN GREPOW BATTERY CO., LTD Page 1 of 13

Specification Approval Sheet(CELL)

FmsiRA

CELL Type :GRP392231-3.7V-190mAh
B2 :GRP392231-3.7V-190mAh

Prepared By/Date Checked By/Date Approved By/Date
“m %/ Hj B %/H 8P #it /B Hj
SERA [AES B33
2018-05-03 2018-05-03 2018-05-03

Company Name(2T)EHR)

Customer Signature/Date(Z%&/EHHA)
Approval

= ko=

Company Stamp(2BENE)

1 B AR BT R T BB AN (UL T BRI IE 6% v TG vt 95 F 194 7
Manufacturer reserved the right to alter or amend the design, model and specification without prior notice




R B R A IR D

DOC NO.:_ 001

REV. : A
SHENZHEN GREPOW BATTERY CO., LTD Page 2 of 13
Ad +
MXHHELTiICR
Revision History

Edition Description Prepared Checked Date

bR 2 2 R’ # = B % H HA
A First Publish ( BXRE ) ZPRA 5232 2018-05-03

1138 B (R BT T R B T SE B AT 16 00 T 2 R I e vt TR o 5 F 9T

Manufacturer reserved the right to alter or amend the design, model and specification without prior notice




Others

1138 B (R BT T R B T SE B AT 16 00 T 2 R I e vt TR o 5 F 9T

Manufacturer reserved the right to alter or amend the design, model and specification without prior notice

RYITIEHEEIEIRAS s
SHENZHEN GREPOW BATTERY CO., LTD Page 3 Of?
=k
Content
1. 5 4
Preface
2. Bis 4
Model:
3. EERASE 4
Specification
4. BEEEESRITFEE 0
Structure and dimension
5. ESMEREIRE R 5
Battery Cell Performance Criteria
6. CFERHEBEEIN 9
Storage and Others
7. REVEEFREEDRMEHERIEEE 9
Handling Precautions and Guideline
8. HEEM 12




R B R A IR D

SHENZHEN GREPOW BATTERY CO., LTD

DOC NO.:_ 001
REW. : A

Page 4 of 13

1. FEE PREFACE

LAV BERTRY IS

ARATRYER SR F B~ m

The specification is suitable for the performance of Lithium-Polymer (LIP) rechargeable
battery produced by the SHENZHEN GREPOW BATTERY CO., LTD.

2. BYE MODEL

GRP392231 190mAh

3. EEHASE SPECIFICATION
FS NO. IRB Item &% Data

1 FRRAB&E Typical Capacity @ 190mAh

2 &=/ N\AE Minimum Capacity 180mAh

3 FRFREBE Nominal Voltage 3.7V

4 EARFEEEFEAR Max.Charge Current 190mA (1C)

5 EBAFTEEEE Max.Charge Voltage 4.2V

— g o

6 ﬁ?ﬁiéE*gfrfrfgts Discharge Current 9mA (0.5C)

7 ERASFEENEBEE it Max. Continuous Discharge Current 500mA

8 HEBELLEEB)E Cut-off Voltage 3.0V

9 FREAPBE Impedance <110 mQ (Ref.)

(GRS FLH Charge 10 ~45°C

0 Operating Temp. JEE Discharge -20 ~60°C
% Width Max 22.1 mm

11 R Dimension K Length Max 30.8 mm
E}E Thickness Max 3.85 mm

12 BE Weight 3.7%+0. 5g

13 HEDIRZE Delivery Condition 3.75-3.90V

&;E O HFRREE 1 0.2CmA,4.2~3.0V@23°C+2°C
Remarks Typical Capacity:0.2CmA,4.2~3.0V@23°C+2°C
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4. BSEMSRYREE STRUCTURE AND DIMENSION

Max 1539

7.5+1.0

1405

3440 4

Max 30,8

Max 11.7
Wax 3 85

Max 221

5. HStEEeERMiX BATTERY CELL PERFORMANCE CRITERIA
5.1 EH T I TUNN AT EEREEBAIAE 0.5C B 3.0V, WMEREEIEIME , MilRERD
R 1 DB PRIRLA TSI T
Before proceed the following tests, the cells should be discharged at 0.5C to 3.0V cut—off.

Unless otherwise stated, tests should be done within one month of delivery under the following
conditions:
INERE Ambient temperature: 23C+2TC
FEXHERE Relative Humidity:  <75%RH
5.2 FvEFRIEE ST Standard Charge/Discharge Conditions:
FtEE Charge: LA 0.5C BBRIEMRFTRERGIEBE 4.2V B, SUEEFE, BRIBLLRIRA
0.05C BffFLEFEE
The battery will be charged to 4.2V with 0.5C from constant current to constant voltage, when
the current is 0.05C, stop to charge.
JYEB Discharge:  0.5C fEfRHLEE , #1EFBIE 3.0V / 0.5C to 3.0V
Eim7oFE High-temperature charge: fE 55+ 2°CIRES 7868 , FEMEAERK , Fm , TNBRKE
55+2°C charge temperature guarantee cell wont flaming ,leakage,explosion.
5.3 B8RS, ELECTRICAL PERFORMANCE

TRATRE Test B = £ H &g iF
! Unit Specification Condition Remarks
FIFEER
s 3K
5= FRETEHER,
. mAh | >190(0.2C) - , Up to 3
Capacity Standard Charge / Discharge
cycles are
allowed
FreseaE -
TNEFEERE 1 YN i
Open Circuit Voltage Vv >4.15 i Bl s
Within 1 hour after standard charge Unit cell
(OCV)
5
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e | 1o FERFEIEA LIz ]
Internal Impedance (Ri) Upon fully charge at 1kHz
FEIFEIR
— VAN o
High Rate Discharge min >54 ’
Standard Charge/rest 5 min cycles
discharge at 1C to 3.0V are
allowed
wiR N
Normal 100% IREFERTR
Standard Charge / Discharge
Temperature
A RIRE T FRBEZSRREIHRITE 60+ 2°CEREE 2 /)8
RSt =] APATSA 0.5C HEeg
Different High >95% Standard charge 3.0V/cell
Temperature | Temperature Storage:2hrs at 60+2°C Cut-off
Discharge 0.5C discharge at 60%2°C
Performance FREFERITEE-20+ 2°CEREG 2
([Foi=] /INEFPAFSFE 0.2C 1EE
Low >70% Standard charge
Temperature Storage:4hrs at-20+2°C
0.2C discharge at —20+2°C
o R B B
Residual TNEFERREST 23 BT 30 X,
capacity o 0.5C THEE , FRfSSEARIRETE
>85% ( #JUBZA | Standard full charge , storage at 23
= degree for 30days ,
First Standard discharge (0.5C)to test residual
'.M%"fﬂ 30 % Capacity ) capacity
hete 23°C 30days R 2 & B
M2
e resovery s T R EPY T
Storage Capacity . Cut-off
Performance >95% SR )
( ?ﬂﬂé‘gﬁ Standard charge/dlschar'ge for 3 cycles,
. to test recovery capacity
First
Capacity )
® R B B |tERBEUEE 60£2°CREH 4 /)
60°C4 7J\if Residl'ial EY]’?K}EE:E—F 0.5C H4EB, FhifEREX
60°C 4hrs capacity Gl
>95% (#J¥AZA | Standard charge,
= Storage:4hrs at 60£2°C
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First 0.5C discharge at 23+2°Cto test residual
capacity ) capacity
recovery

R - /) s =
ptyy TS ER IR 3 R EURAE
=58
>95% RS )
( e e Standard charge/discharge for 3 cycles ,
to test recovery capacity
First
capacity )
7tEE 0 0.5C FEEBE 4.2V, I :
0.5C EBZE 3.0V , MMESEMRE
0.5C FERY 80%HT , Fﬁmﬁkﬁ’\]ﬂﬁﬁ\
Zamlhiz REE X SN%ZEB SR EIA S
) Cycle | 2500 %
Cycle Life Test Charge:0.5C to 4.2V ,

Discharge:0.5C to 3.0V, 80% or
more of 1% cycle capacity at 0.5C

discharge of operation

5.4 Zeteellid, SAFETY TEST

= & g &

Condition Remarks

MiXIRE Test *ﬂ*ﬁ Specification

BinEFBEENEBETBXES | BiRE
1ESR ( &ERSEBEAKTF 100mQ ), SCe
TREPIENENREETN , HEMEE TE

_ FIERYR=IERT | 455RS05E
Sl REKFIRNE .
After standard charge , the battery located in a

Short Circuit No fire and no . o *
fume hood is to be short—circuited by

explosion
connecting the positive and negative terminals
with an external load of less than 100 m® till
the battery case temperature has returned to
near ambient temperature.
G 1C BEBE 3.0V f5 , I\BHIBSES |
OB R CRIBE LA1IC 7EBE 4.8V (5 4.8V LAL), BiEE
Abnormal Charging S FE , BIEIASINTF 7 BT
No fire and no ) *
Test . After discharge 1C to 3.0V cut-off , constant
explosion

charge current 1C to 4.8V ,then charge on 4.8V

no less than 7hrs
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#h &  Thermal

REKIRIE

No fire and no

LIRER TR | BiRE TR
o, RELL 5°C/min RUIEERFAZE 130°CH
{RiE 10min.

After standard charge, the battery is placed in

Shock Test . an oven and is heated up at a rate of 5°C/min
explosion )
until the temperature reaches 130°C. The
oven shall be maintained at 130°C for 10
minutes.
R K RIBIER
e it £ 55+ 2°CERM IR THREFTHNER 3 IR
=imseEE Charge at ) . o
] No fire . no | Standard charge / discharge at 55+2C for 3 *
High Temperature . )
explosion and | times
no leakage

5.5 AR MECHANICAL CHARACTER

® & g &
b S
RIRE Test HIFE Specification - !
Condition Remarks
BinERBENECEEERSE L, 6 X,
Y. Z =B EERE 30 o8 RIS 1.6 mm
FRENBNEA 10Hz~55Hz , R HEZH A
1Hz,
=zh Z:EXZ:%%(’E After standard charge, fixed the cell to vibration
Vibration No fire and no | table and subjected to vibration cycling that the | *
explosion frequency is to be varied at the rate of 1Hz per
minute between 10Hz~ 55Hz, the excursion of
the vibration is 1.6mm.The cell shall be vibrated
for 30 minutes per axis of XYZ axes.
| TR W RIRYE BInEFRBEEHNETCM 1nSE (HES
R B ) (EEHREEEIETARME LAY 18 ~20 m
No fire and no . L
explosion ERUREAIRLE M X! Y. ZIEGRBE (1N AE )&
MEHEEHEE 1R EREEBIBL0.5C0)BIR
BREE o = | BE 3.0V UKEEE,
. 2. ®MRBEE . . *
Free falling(drop) ) ) After standard charge, the battery is dropping
Residual capacity ) )
e | 1O the wood board with a thickness of 18mm to
295% (YIWRBE .
. . 20mm on the cement ground, the height shall be
First capacity ) .
Im measured from the lowest point of the
recovery
battery to the wood board surface. Drop the cell
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from X, Y, Z direction (including face side and
reverse side direction each) each time, then
measured the
capacity at discharge current 0.5C and cut-off
voltage of 3.0V., and then cycled times to
measure the maximal discharge capacity.
6. TEREBELI STORAGE AND OTHERS
6.1 Storage Requirement
InB Items Ek £7F¥ Remark
Y2E Humidity <75%RH /
INMEEE Ambient Temperature -20~35°C /

6.2 53R 3 MR TEAEHEREE—X:
0.2C FEEBZE 4.2V , (KB 5 28 , AEA 0.2C IEBESTEIH 3.0V , /K2 5 2%,
0.2C 788 3.9V,
Please activate the battery once every 3 months according to the following method:
Charge at 0.2C to 4.2V, rest 5 min, then discharge with 0.2C to 3.0V/cell, rest 5 min, then charge
at 0.2C to 3.9V.
7. BREVEEFREBRSIREERRIESEIR HANDLING PRECAUTIONS AND GUIDLINE
mIE—
BER R 2GR CATBHMHREUINNEE |, S IELAIMIERSEHT
(BRI , NESERKARRE |, AAREH TR LIS S RSN
THMRER RS,
Note(1):
The customer is requested to contact GREPOW in advance, if and when the customer needs
other applications or operating conditions than those described in this document. Additional
experimentation may be required to verify performance and safety under such conditions.
=<1/
XI TR AR ELAIMISM MERR CTMIERRH SIS |, EREHARS
Note(2):
GREPOW will take no responsibility for any accident when the cell is used under other
conditions that those described in this Document.
=1/
MBYE , BinEsAPEFENSZEFE X ERIE(FEREDRISUHENE.
Note(3):

GREPOW will inform, in a written form, the customer of improvement(s) regarding proper

9
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use and handing of the cell, if it is deemed necessary.

7.1. B Charging
7.1.1 #£EEE7 Charging current:
RERERAMBBINMNERPNERIRATERR., FRSTHEFERRTEEARES EETHY
FEEEMRE. HMMEER IR 2 MEERIRIRE , FHrlReR SRR,
Charging10Ocurrent should be less than maximum charge current specified in the
Product Specification. Charging with higher current than recommended value may
cause damage to cell electrical, mechanical and safety performance and could lead to
heat generation or leakage.
7.1.2. Z§EBEE Charging voltage:
ZEEE R EAMSRIS A RAEB P IERIEERE (4.2V/ER ), 4.25V AFEHEESSRE , 78
BT RORRLLSRN ; BB OEBESTHEREER | HrI6es EEOHNFMEE e, TUitaer
MR |, AlRER SEURRELTR.
Charging shall be done by voltage less than that specified in the Product Specification
(4.2V/cell). Charging beyond 4.25V, which is the absolute maximum voltage, must be
strictly prohibited. The charger shall be designed to comply with this condition. It is
very dangerous that charging with higher voltage than maximum voltage may cause
damage to the cell electrical, mechanical safety performance and could lead to heat
generation or leakage.
7.1.3. ZEEIRE Charging temperature:
BSWRTE 10C~45°CHMERESBERNHITRE
The cell shall be charged within10C~45°C range in the Product Specification.
7.1.4. ZlExzAFEE Prohibition of reverse charging:
IEFEERRIE AR , FPEE R AT, HEBIERIRER  BIENECHTRE. R, &
AREIFEECHFRMRELE. T2t  FSEERR. ttR.
Reverse charging is prohibited. The cell shall be connected correctly. The polarity has
to be confirmed before wiring, In case of the cell is connected improperly, the cell
cannot be charged. Simultaneously, the reverse charging may cause damaging to the
cell which may lead to degradation of cell performance and damage the cell safety, and
could cause heat generation or leakage.

7.2 . BYE8 Discharging
7.2.1. BEBEE A Discharging current
MEERERASBEANEBNENRAEBRER . ABRNBERSHE A 2RI SEIEH.
The cell shall be discharged at less than the maximum discharge current specified in the
Product Specification. High discharging current may reduce the discharging capacity
significantly or cause over—heat.
7.2.2. TREEIRE Discharging temperature
FEEMIITE - 20 C ~60 C RINEIRESTEINFH  THE.
The cell shall be discharged within —20C~60TC range specified in the Product
Specification.
7.2.3. IIHEE Over—discharging:
EEIENRE  ARCOKEERFEREE , Bt EEMEF ML TEMIMERS. 7~
BOLERERRYARLE | ERSRIERAZRE | GHEBELEHSE 3.6V £ 3.9V ZE,
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RSB GHEE. BittThaERIRE,
SRS AR B IEE B R TAMTERNERIELLEE. I, TESEANEREL
IIES7HE , SBRUOT :
EEAERIERFEEZ AT , RSELA—/NEEiE ( 0.01C ) FIFREE 15~30 2% , LAUE (81 ) B
RUEBEAEI 3V LA L , B TIREFRE., SJA—IChHekSLZAsE LB, MRETAFERE
AR, (N3 ) BBSRIFBEARFER 3.0V LALE |, FHEBNEEHEL T —SHRERE , HERZ
BES/EEIPIEANFAFIE IR
It should be noted that the cell would be at over-discharged state by its self-discharge
characteristics in case the cell is not used for long time. In order to prevent over-
discharging, the cell shall be charged periodically to maintain between 3.6V and 3.9V.
Over—discharging may causes loss of cell performance, characteristics, or battery
functions.
The charger shall be equipped with a device to prevent further discharging exceeding a
cut-off voyage specified in the Product Specification. Also the charger shall be
equipped with a device to control the recharging procedures as follows:
The cell battery pack shall start with a low current (0.01C) for 15-30 minutes, i.e.-
charging, before rapid charging starts. The rapid charging shall be started after the
(individual) cell voltage has been reached above 3V within 15-30 minutes that can be
determined with the use of an appropriate timer for pre—-charging. In case the
(individual) cell voltage does not rise to 3V within the pre-charging time, then the
charger shall have functions to stop further charging and display the cell/pack is at
abnormal state.
7.3 I°7F Storage:
The cell shall be stored within range environmental condition of specification.
SRR EANUE BRERIMESREER R E.
7.4 . BSE/EEEEM Handling of Cells:
HRTFEOETREE | HMRIEECHIMEERZHRE | BAVINVOXTESHITIRCE,
Since the battery is packed in soft package, to ensure its better performance, it's very
important to carefully handle the battery;
7.4.1. {BEEEMRBWARHEM RS | BURA |, KE.
The soft aluminum packing foil is very easily damaged by sharp edge parts such as Ni-
tabs, pins and needles.
B I ARt BB Rt
Don’t strike battery with any sharp edge parts;
-EESET |, BRI REE L FE
Trim your nail or wear glove before taking battery ;
}_‘_ lﬁlnI’f’Eﬂ_ iﬁ, Lﬁﬁ"‘%ﬁ%%ﬁfi
Clean worktable to make sure no any sharp particle;
7.4.35 BIFEHTINENA,
Don’t bend or fold sealing edge.
7.4.3 BIEF T ER AT,

Don’t open or deform folding edge;

7.4.5 ZIFSIFRE
B B R BT 1R TR RN 1B T e BRI IE 3% o1 A ond 8 B
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Don’t bend tab
7.4.6 ZIEENE . ST
Don’t fall, hit, bend battery body:
7.4.7 (HAUBHRZELILIGERET , BRSO EIRIR,
Short terminals of battery is strictly prohibited, it may damage battery;
7.5 EEitEAMEIZIT Notice12Designing Battery Pack;
EEtEANERE BRI IR E A RIER SR SR 2 ESE:
Battery pack should have sufficient strength and battery should be protected from mechanical
shock;
I ke S VA NV SEE 7R = vz R
No Sharp edge components should be inside the pack containing the battery;
7.6 . BB 54MEAEEFESEIN Noticel2for Assembling Battery Pack
7.6.1.EB5A9ESRE Tab connection
N B R RIE S RIS O SRIPE R ERGEH TSRS . WFERFIHIE  mEELU
TEI , LRI SHIINEE |
Ultrasonic welding or spot welding is recommended to connect battery with PCM or other
parts.If apply manual solder method to connect tab with PCM, below notice is very important
to ensure battery performance.
a) JEEKHVRERIEEERRRE ;
The solder iron should be temperature controlled and ESD safe
b) JEEKLEEAREEIY 350C
Soldering temperature should not exceed 350T
c) PIRRSEAREED 37D ;
Soldering time should not be longer than 3s
d) FPIRIREABERED 5K ;
Soldering time should not exceed 5 times Keep battery tab cold down before next time
soldering
e) WRERESANEBEHITIREE ;| Z2IFEEIIAELS , BT 100 CREHETIRIA,
Directly heat cell body is strictly prohibited, Battery may be damaged by heat above
approx.100C
7.6.2. BiHRI%ZE Cell fixing
PGSR EREEINTA ;
The battery should be fixed to the battery pack by its large surface area
B AMEER RIS,
No cell movement in the battery pack should be allowed
8. HE=|IA OTHERS
8.1 PBHLEEE NS Preventionl2of short circuit within a battery pack
{E AR IBIE S RIS I TERIP
Enough insulation layers between wiring and the cells shall be used to maintain extra safety
protection.
8.2. TEESMREIER Y Prohibition of disassembly
8.2.1. FEMHEC O RESHAEREE , Hms &S, BEXREERM
The disassembling may generate internal short circuit in the cell, which may cause

12
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gassing, firing, or other problems.
8.2.2. REVEEMELC I AFERMNNEER , B —EBRRitRmmizit Rk, IRIEEK
BUREEERML , RAZBIREEKER R E
LIP battery should not have liquid from electrolyte flowing, but in case the electrolyte
come into contact with the skin, or eyes, physicians shall flush the electrolyte immediately
with fresh water and medical advice is to be sought.
8.3 TEHAERT , MEMIRE DT CIAXF , N5 [RETWIR , XEIFFEEKAY
NAEXSEE I E
Never incinerate nor dispose the cells in fire. These may cause firing of the cells, which is
very dangerous and is prohibited.
8.4 AEBHCIRERMA , oK. @K, IREHEH. MiHpE
The cells shall never be soaked with liquids such as water, seawater drinks such as soft
drinks, juices coffee or others.
8.5 FEIREEMN BN ESIREHNETK , ARAMEETE R
The battery replacement shall be done only by either cells supplier or device supplier and
never be done by the user.
8.6 ZE|FFERHEIRIMAYERT: Prohibition of use of damaged cells
OB FEPo seEE RS REMIRA , ERUMBECBIHIRERAE | (N SERERIA |, M5
R, ERIEEFRSA  BRRERS | ZEOAEER,
BRI REEUR B ARR SRRt AT B KRR R E X,
The cells might be damaged during shipping by shock. If any abnormal features of the cells
are found such as damages in a plastic envelop of the cell, deformation of the cell package,
smelling of electrolyte, electrolyte leakage and others, the cells shall never be used any more.

The cells with a smell of the electrolyte or a leakage shall be placed away from fire to avoid
firing.
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