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1. Scope

This document describes the Product Specification of the Lithium-Polymer (LIP) rechargeable battery

cell supplied by Shenzhen GREPOW Battery Co., Ltd.

3 H G

ASKURE VLTSRN T % v 3 FRL A PR 2 ) 27 AT 78 R A B ) PR E R A

2.Model:GLP534360
H=--GLP534360

3.Specification

7 i A%
NO. Items Specifications
Charge Woltage
1 s 8.4V
Nominal Voltage
2 bR T 7.4V
Nominal Capacity . .
3 iR 1500mAh @ 0.2C Discharge(Jif i)
Standard Charge:: 0.5C
4 Charge Current FrifE 78 0.5C
78 L HLIR Rapid Charge: 1.0C
PR 7 HL 1.0C
0.5C CC (constant current) charge t08.4V,then CV(constant voltage
5 Standard Charge Method 8.4V)charge till charge current decline to <<0. 05C
PRAE S HL T 0.5C CC (fHyiL) FWHA 8.4V, 1 CV (fH/K 8.4V) AHHE AR
Hi, HLIA << 0. 05C
Standard Charge: 3.0hours(Ref.)
5 Charge Time RGN 3.0 /M (ZH1H)
78 H I ] Rapid charge: 2hours(Ref.)
PR A HL - 2/ (ZEHD
Max.charge current
T Bk L.0C
Max.discharge current
8| B 20C
Discharge cut-off voltage
| etk E 6.0V
Charge: 0C~40C
10 Operating Temperature FEH: 0°C~40C
TAR R A Discharge: ~ -20°C~60°C
G -20°C~60°C
Storage Temperature 10 .
11 ELEIR 10°C~ +45°C
12 PACK Weight Approx: 63g
P,V Z): 639
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4.Battery PACK Performance Criteria
P T R e AR 1 At
4.1 Electrical characteristics 7¢ it fig
NO. Items Test Method and Condition Criteria
Charge the cell initially with constant current at 0.5C to 8.4V
Standard Charge an_d then with constant voltage at 8.4V till charge current de-
1 clines to 0.05C
PRAETE S 05C fE 78 HL A 8.4V, FHE/E 8.4V S H H 7 HIHY
M=<0. 05C
The capacity means the discharge capacity of the cell, which
is measured with discharge current of 0.2C with 6.0V cut-off
Rated Capacity voltage after standard charge.
2 . , B =1500mAh
WIah A5 ZAE AR ERR S, 0.2C A 6.0V ik HLUE AT
Test condition:
Charge:0.5C to 8.4V
Discharge:0.5C to 6.0V
80% or more of 1% cycle capacity at 0.5C discharge of Opera-
Cycle Life tion -
3 e | MR =500
7aH: 0.5C wHLF 8.4V
JiC: 0.5C JHLE 6.0V
SR B R A R 1Y) 80% I, T 5E BUKIAE PR AL E
SRz SRR 75 fi
After the standard charge, storied the cells under the condition
Self-discharge as No.4.4 for 30 days, then measured the capacity with 0.2C Residual capacity >90%
4 till 6.0V
RS PRAEFE UG, 7F No.4.4 4 FIP77 30 K, T EL 0.2C JiHs Tl 42 72 1 >90%
£ 6.0V Frstt A
. Initial Impedance | Internal resistance measured at AC 1KHz after 50% charge = < 160mO
<160m
A6 PR 7R R, WEIL AC 1KHz F A HiFa T
PACK \oltage As of shipment.
1. According to item 4.1.1, at 23£5C.
2. Capacity comparison at each temperature, measured
Temperature with constant discharge current 0.2C with 3.0V -20°C: =65%
. cut—off. Percentage as an index of the capacity compared . .
7 Characteristics with 100% at 23°C 23°C: 100%
VE R 178 23+5CA&AM N, H 4. 1.1 ik dtha . 60°C: =90%
2. (EARRIEE ST, H0.2C FHL s IE i 2 b i
Jis 3.0V DA 23°C IR T 7 O FEMETT S 1 20 LE
1. According to item 4.1.1,at 23+5°C.
2. The battery shall be stored at 60+=5C for 4 hours
(measure thickness ) and rested at room temperature
for 1 hour then measured with constant discharge Retained Capacity
Storage current 0.2C with 3.0V cut—off. (measure Capacity) = 90%
8 Characteristics | 1. 7£ 23+£5C4MF T, H 4. 1.1 it ml. _ _
Retained Thickness
fil 75k 2. ¥ HIBAE 60 £5°C AT IA: 4 /NI, SRIGHER L T i <10%
< 0
B2 /M, A 0. 2C R HRE UL A 3. OV kb s .
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4.2 Mechanical characteristics

HUBAES Pk
NO. Items Test Method and Condition Criteria
After standard charge, fixed the cell to
vibration table and subjected to vibration
cycling that the frequency is to be varied
at the rate of 1Hz per minute between No leakage
Vibration Test 10Hz an 55Hz,the excursion of the vibra- BT
1 SR tion is 1.6mm.The cell shall be vibrated No firé
; for 30 minutes per axis of XYZ axes. Tk
W bR 78 S ) Rt B e FE RSN & L
XL YL Z EAT RS 30 434,
P 1.6 mm, PREIHIF K 10HZ~55Hz,
BRI 1HZ.
The cell is to be dropped from a height of
2 Drop Test meter twice onto concrete ground. No fire, no leakage.
RS FebrdE e UG RN LK kR &2 | K. it
TR 2 Ik

4.3 Visual inspection
There shall be no such defect as scratch, flaw, crack, and leakage, which may adversely affect commercial value of
the cell.
LA Sy
AN FOVFE AR F L P B ISR BE, N ARar. 4%, R4
4.4 Standard environmental test condition
Unless otherwise specified, all tests stated in this Product Specification are conducted at below condition:
Temperature: 23+5C
Humidity: 65+20%RH
BRI A3 5
BRARRE U], ASARAETS b T A DRI 7R DL R FRBE 4 R kAT
HJE: 23+£5C
MJE: 65:20%RH
5.Storage and Others
WA J L I
a) Long Time Storage
If the Cell is stored for a long time, the cell’s storage should be 3.6~3.9V and the cell is to be stored in a condition
as No.4.4.
KAy
KW AF R i GEERE 3N ) JUE T8, Bkt I Arii sl 3.6~3.9V HIE AR EE 2Kk U 4.4,
b) Others
Any matters that this specification does not cover should be conferred between the customer and GREPOW.
g g
AEATAS U 15 P AR S ST, 2 U5 Wb R 1




\ DOC NO.:__ 001
‘/ 1Ly » \‘ - _—
EREP@;M RN K Ji 5 FRBA TR A ] REV. - A
U SHENZHEN GREPOW BATTERY CO., LTD Page 6 of 15
6. Protection Circuit Characteristics (at 25°C)--This specification item is option.

No Item Condition Specification
1 i N LR /Input Voltage B+/B-[f]%i A Hi Hs/Input Voltage B+ to B- Vss—0.3 to Vss+12
2 {&4 Hi i /Detection voltage 4.25+0.025V

SO e
3 Overcharge Pk 52 H1 </ Release voltage 4.05+0.050V
4 fRI LRI ]/ Detection delay time 700~1300mS
5 {&4"H1 :/Detection voltage 2.8+0.08V

o &N
6 over discharge Pk &2 Hi [/ Release voltage 3.0£0.08v
7 {94 IR I [7]/ Detection delay time 89~167mS
8 JRCHL I YA DU s /Over current 0.2V

i &EERN R/ s b e e
Over discharge current T L AR LR /Over current 4A~B6A~8A

9 TR v PR AE I /delay time 8~16ms

10 ] B (g JH R AR LY/ Short detection delay time 150~500us
11 Short Circuit Protection k2 41F/Release Conditions Wi - 71 4/Cut off load
12 | H#FEH/current consumption | TAFIRES HFEHL/Normal current consumption of PCM Max 30uA
13 OV 7 H/0V charge 1T VF OV 78 Hi/If allowed OV charge YES
14 %D‘(I,ﬁ;g}ﬁ; FEV IR K FFEE 78150, H it /max continuous charge/discharge current 2. 5A
15 Suggest working conditions T 1R E /suggest working temperature -20-60°C
16 WERH/IR resistance PCM WEH/ IR of PCM <60 mQ
18 K%/ The length of final PCM 40+0.15mm

PCM JUsf . . .
19 The size of final PCM W %/ The width of final PCM 9.0+0.10mm
20 J& )%/ The thickness of final PCM MAX:2.2mm
1) A IR RIBR/Nothing part deflection
S 2) B )RS R4/ The status of solder is all right
21 Appearance 3) PCM ¥%A it/ PCM will not crook
4) f%éjjﬁ@ﬂ‘]tﬂﬁ‘ﬁ]‘%*ﬁﬁﬁlsmﬂe for LTW Module appearance standard
29 CIE SRR 1) ESD JUik: ffih 4KV %% 8KV /ESDtest : connect 4KV Air 8KV
Reliability test
No ltem Condition Specification
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1 i A\ HL B /Input Voltage B+/B- )% A\ i [E/Input Voltage B+ to B- Vss—0.3 to Vss+12
5 Fi, 2 187K L < /Cell balance detection volt- 4.2040.025V
age
3 U N Hi, B P 147 % FL s /Cell balance release voltage|  4.20+0.050V
Overcharge
MR 174 1F/Cell balance detection required 70+ 10mA
4 {4 4EIR I []/Detection delay time /
5 Fi, ¥4 7K 1 L J</Cell balance detection volt- /
age
e 2
6 Over discharge HiL 5 24 i Aif B FL i /Cell balance release voltage /
7 H = 347 2% fF/Cell balance detection required /
6.2 Part List
U Fi FE/SMT drawing
s ™
A B P - Ut C5 R4 C4 us rz 1-5423-Ul1
2 [ = Tew 3 ® GRP-0940
1, - =asaa =N: A mf|m
@ [ =] e —_— el el BN
] - B ——
s wo=f=u ]|l ='.'= O | maas
— — m | o4 & am u CFaHr
R A m m H | . . RT Uz
RE C§ (B S L
Q2 RS2 ROHS 01 |
RS i34 #M#k/part No. RoFitsE | B8 | HNE | s
Location Description Specification Size Qty | Vendor | ROHS
U1 IC R5460N214AF SOT-23-6 1 RICOH | ROHS
U2 MOS UPA2463T1Q 6 PINHUSON| 1 NEC ROHS
U4, U5 IC S-8241ACLMC-GCL SOT-23-5 2 SEIKO ROHS
Ql, Q2 MOS A03423 SOT23 2 AOS ROHS
RT /
R1, R2 | SMD Resistor RC0603JR-07330RL/0603/330 2 /5% 0603 2 | YAGEO | RoHS
/1/10W
R3 SMD Resistor | 0003 R-071KL/0603/1K 2 /£ 5% 0603 1 | YAGEO | ROHS
/1/10W
— Q _|_ 0
RA, R5 | SMD Resistor [ 000%IR 07472%{8303/ 410Q /5% 0603 2 | YAGEO | RoHS
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RS1, RS2, . RC1206JR-07120RL/1206/120 Q / +5%
RSI-, RS2- SMD Resistor /1/4W 1206 4 YAGEO | ROHS
Cl, C2, C4, SMD Capacitor CCO603ZRY5VIBB104/0603/0. 1UF/-20 0603 5 vAGEO | Roms
C5, C6 PaCTON ot 1809 /50, Y5V
_|CCO603KRX7R9BB103/0603/0. 01UF/ £
C3 SMD Capacitor 10%/50V /XTR 0603 1 YAGEO | ROHS
PCB PCB 1-5423-V1 /40%9%0. 8/2 |2/ ¥ 1 ROHS
Kt
6.3 Kl4t/Drawing
6.3.1 F< L # €/Circuit Drawing
B>
A %
r- <Rl h | o
8
1 v o B OB A
RL
E T =2 ko
o <« v R 4 -
- Q—]— VC =
! i S
el
2
N' 1 o ol—38
R R 1° B —‘7 E: > gqé ‘ Pl
8 GL [e7]
>
L, o R e
’ e e
5 5 w2
Be >
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6.3.2 PCB Layout
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6.3.3PCM 5 #J& 4%/Mechanical Drawing

CTQL—40, 00, 15

]I [
—— 1 ——
5 B
t
7.Pack Drawing
7.1Soft pack drawing (Product Outer Dimension):
0 isizi
/‘///'
R+ it B—
=
Lo
2 ]
o
Bl ©
7‘* R
5
= /
5
©
>
s}
=
1 H A
. Max44mm | .| MaxIl. 5mm
7.2BOM of Product
Item Model Specification Remarks
1 Connector JST JST-PHR-2(White) 1
2 Wire AWG1007 24#AWG 2
Over \oltage Protect:
4.25+0. 025V
Li-ion single cell Over Discharge Protect:
3 PCM PCM 2.840.08V 1
Cell balance detection required
70+10mA
4 PVC PVC Black PVC Shrink 1
5 Cell GLP534360-1C 1500mAh 2
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Appendix
IIBSS Handling Precautions and Guideline
For LIP(Lithium-lon Polymer)Rechargeable Batteries
REYEE TRl ERE
Preface
This document of” Handling Precautions and Guideline LIP Rechargeable Batteries shall be applied to the
battery cells manufactured by GREPOW.
(I
AL “RE YR T e R R AT RS S R I AGE A TR T B A PR A R A
FLH o
Note(1):

The customer is requested to contact GREPOW in advance, if and when the customer needs other applica-
tions or operating conditions than those described in this document. Additional experimentation may be
required to verify performance and safety under such conditions.

P
B A R ] TR S SO DA A, A SO E DLAN A T A PE AT i, I SRS
PR AR B, DRA i SEUEAT AR 58 S50 1K AR S FRIBAE A0 T 45 1F 1 BV RE 22 4tk
Note(2):
GREPOW will take no responsibility for any accident when the cell is used under other conditions than
those described in this Document.
A
X T SR E BAAN ) A1 A F i 3 AT ] S A Sl A& i AN 1152
Note(3):
GREPOW will inform, in a written form, the customer of improvement(s) regarding proper use and handing
of the cell, if it is deemed necessary.
P =
WAL, K T o DA T B 2035 2% A G IE AR AL 1 P v P e5cdb et
1. Charge
e
1.1 Charge current:
Charge current should be less than maximum charge current specified in the Product Specification. Charge with
higher current than recommended value may cause damage to cell electrical, mechanical and safety perform-
ance and could lead to heat generation or leakage.
7R
78 R RN AR I AU 15 PR e K 78 LR o B8 e T A A PR VAT 7 FK P RE S S F i
eI R PR RE . AU BEA 22 4 PERE R IF) R, JF 7T g S EUR BRI -
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1.2 Charge voltage:

Charge shall be done by voltage less than that specified in the Product Specification (4.2V/cell). Charge be-

yond 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 charge with higher voltage than maximum voltage may cause damage to the cell elec-
trical, mechanical safety performance and could lead to heat generation or leakage.

FEHHE
70 FL AN B I A RR o 15 R (A0 FEL S (4.2VIHLES) o 4.25V h 78 FEFE R d i A B, 7o P AR 11 152
T A2 B AT
PO R s e T P IR AEI S R T RE S DI L B SE TR R PR e DUAPE REAN 22 2 PR RER ) 8L, PTRE 3
HUR P -

1.3 Charge temperature:
The cell shall be charged within 0°C~45°C range in the Product Specification.
78 IR
R ZIAE 0°C~45°C Ry B2 [ W kAT 78 L.

1.4 Prohibition of reverse charge:
Reverse charge 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

charge 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.

2R bR 7e
IERE BB I IE AR, PPAR S m e e o FRVBIE O S, Kool AT e . RIS 1)
7S PR AR BORERE . 2k, S IREU HF.
2. Discharge
JEOE
2.1 Discharge current

The cell shall be discharged at less than the maximum discharge current specified in the Product Specification.
High discharge current may reduce the discharge capacity significantly or cause over-heat.

JEUHL R
JECHE FELUR AN B T A B AR T 10 B KR FRR, K IR L 2 3 BRI A O 3 B0 A
2.2 Discharge temperature

The cell shall be discharged within -20°C~60°C range specified in the Product Specification.
HIJB L 20 -20°C ~60°C PR il B2 3 FE N BEAT T80 .
2.3 Over-discharge:

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-discharge, the cell shall be charged periodically to main-
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tain between 3.6V and 3.9V.
Over-discharge may causes loss of cell performance, characteristics, or battery functions.
The charger shall be equipped with a device to prevent further discharge exceeding a cut-off voyage specified
in the Product Specification. Also the charger shall be equipped with a device to control the recharge proce-
dures as follows:
The cell battery pack shall start with a low current (0.01C) for 15-30 minutes, i.e.-charge, before rapid charge
starts. The rapid charge 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-charge. In case the (individ-
ual) cell voltage does not rise to 3V within the pre-charge time, then the charger shall have functions to stop
further charge and display the cell/pack is at abnormal state.
ol
ity SRR, AE IR IR, T e FE ATSCR AR M A T AR TRCRIR A . B ik
ORI A AE, HNOE I T, R HURAERF7E 3.6V & 3.9V ],
MR S E LR . HIBIhREMIE K
FE LY AT e R T L IR AR T AR AE TS B s . UL, FEHARIE N A R B LA 1 E R
S, PBRMT:
LA PR 78 FL 2 i, NS RA /LR (0.01C) TRFEHE 15~30 Z3%f, DU (AN HLES I HL R IA
F 3V UL, Ft TP e . rT R SR SEI TS D R . W RAE TS RS I TR Y, (D
A BB EAIARTEE] 3.0V BLE, smEASNEEIE LN P, R/ mithE e TR

IEHIRES.
3. Storage
A

The cell shall be storied within -10°C~60°C range environmental condition.
If the cell has to be storied for a long time (Over 3 months),the environmental condition should be:
Temperature: 23+5C
Humidity:  654+20%RH
The voltage for a long time storage shall be 3.6V~3.9V range.
FEL T i £ il B2 AL 20 -10°C ~60°C IR Y 1Y
KA G 3 A HD 2008 TR 23+5°C L W04 6520%RH 5.
W AfHUE Ol 3.6V~3.9V
4. Handling of Cells
CERIEE LS SA Sy R
Since the battery is packed in soft package, to ensure its better performance, it’s very important to carefully han-

dle the battery
H T s Tk, O ORIE IR M BEAN 10T, AN IR FEVB AT #R A

4.1 Soft Aluminum foil
The soft aluminum packing foil is very easily damaged by sharp edge parts such as Ni-tabs, pins and needles.

® Don’t strike battery with any sharp edge parts
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® Trim your nail or wear glove before taking battery

® Clean worktable to make sure no any sharp particle

VO R D PR BB, BT, RET
e RPN TR R EE AR
USRI, R H R LT

© MAFE ARG, A R AE

4.2 Folding edge
The folding edge is form in battery process and passed all hermetic test

® Don’t open or deform folding edge
#rid
Hriafe i A i Ooe k., JFd 7 B
® BB AT T IR
4.3 Mechanical shock
¢ Don’t Fall, hit, bend battery body
BUb

* AEIEEATE. phih. AT
5. Notice Designing Battery Pack
LA e B T
5.1 Pack design

® Battery pack should have sufficient strength and battery should be protected from mechanical shock
® No Sharp edge components should be inside the pack containing the battery.

HhFeBetl
* AN TN A L U AU R B LR UETE P B R S S LR o

® Hh5E N g HLUS PR AN AT BRI R A
6. Notice for Assembling Battery Pack
HoL 5 b e 4 e R I
6.1 Cell fixing

® The battery should be fixed to the battery pack by its large surface area.
® No cell movement in the battery pack should be allowed.
HL Tt ) 222k
© I S 10 B T 22 B AEAREY
* HIARIAESE N IE D)
7. Others
Hgdimi

7.1 Prevention of short circuit within a battery pack

Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection.
7.2 Prohibition of disassembly

AR ) Lt
1) Never disassemble the cells

The disassembling may generate internal short circuit in the cell, which may cause gassing, firing, or other
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problems.
FEATATIG O0 N AR ET IS, RETR M T o S EUN MR, HEmo RS AR LILE R E .
2) Electrolyte is harmful

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 ad-

vice is to be sought.

R 7, SREYE R S EAEAERSH R, (B0 F B0 g T i 1) B2 kL R g
8= RN Ao VAP VAVAEIDRE R L o R 271 BN /S

7.3 Prohibition of dumping of cells into fire

7.4

7.5

7.6

Never incinerate nor dispose the cells in fire. These may cause firing of the cells, which is very dangerous
and is prohibited.
PEARRE BN KT, FEARREOL T, AR R i R B KR, R R R AR, X
AR BRI, NN AE I,
Prohibition of cells immersion into liquid such as water
The cells shall never be soaked with liquids such as water, seawater drinks such as soft drinks, juices cof-
fee or others.
FEESRE RN L K
AFRRE IR, WnkAK WK OB GRS iinMESE .
Battery cells replacement
The battery replacement shall be done only by either cells supplier or device supplier and never be done
by the user.
HL U P B 48R
SR Y e AN R BB A BN R e B AN BAT S
Prohibition of use of damaged cells
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, elec-
trolyte 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.
A8 EA T AR L it
FLH A T e A R R PR A SR R TR, 45 A B R A AR A S A, R it SR R T BR
APSERAT, R AR, RO A, TN o A PR U B ASOR HL AR R 1)
PR A 32 12 U DARE S A5 2K




