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1. Preface {55
This Product Specification describes the technique requirements, test procedures and precaution notes of
Lithium-ion Rechargeable cell to be supplied to customer by Jiangsu FREY Battery Technology Co., Ltd.
ABRHERE T FRVL 3 i L PRV R BR 2w A2 B 5 RS IR K L ATV T
T o
2. Description 1]
2.1Product /= #r: Lithium-ion Rechargeable cell 4 257 AJ 75 F Hi ot
2.2Model (Type)H:t> 5 :FREY36130290-100PF

2.3 Designation % FK:

36 130 290 - 100 P F ;
®» @ ® @® ©® © S T2
: Indicates the Thickness of cell X3 LN EE T ]
T 36=36mm, /A Z+Ilmm
(2): Indicates the overall Width of cell X7 FL S 56 % W
W 130=130mm, /A Zi+Imm

®): Typical battery height X3 .05 5 H

H 290=290mm, J{+f/AZ+2mm
@: 60 Indicates the capacity of cell - R S

R IR 100Ah e . ’

®: Indicates the performance of cell X3 Hiith 1 G

The letter "P" defines high power cell
PR AT A B A
®): The letter “F” defines LiFePOs series cathode

“FPfRE& LA LiFePOs A ISR it
3.Cell Size H.5 L
For details, please refer to Figure A. Remark: contain package (PVC heat-shrinkable).
XIS TE T, TS A, &7 BEAMId CRAEIBOAH PVC )
4.construction Hi.05 4514

A cell is made of cathode, anode, separator, aluminum shell and caps.

RS HER . Dbl BB, e AR A 2 i
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5.Specification FrifE

Item Jii H Specification FrfE Remark %71
5.0 T}iplcal Capacity L02AR ‘
LIBIESS W% Temperature:23+2°C
5.1 Minimum Capacity L00AR S % 0.3C discharge capacity
DA
5.2 Internal Impedance <1mO By AC 1 KHZ
AT B
5.3 Nominal Voltage
- 3.2V
PR
5.4 Cell Weight contain package
<3kg .
T A5 A2k
5.5 End-of-charge Voltage 3,65V At CC mode
Fo LA s
5.6End-of-discharge Voltage 59V
JEOE AR L R '
5.7Charge Method 0.5C CCICY
bt 7y 3K
5.8 Max Pulse Discharge current Pulse Current width:
S ON LY G R 500A 5C  Under 5 Seconds
HUUIK M 6. 5C 58 LA
5.9 Max Continuous Discharge current 300A Continuous Discharge current: Under 2C
ORI FREHI: 2C LA
5.10 Max Pulse charge current L00A Pulse Current width:2¢ Under 10Seconds
I K 8] 7 v L Ui HUAUIK M 96 2¢ 10S BAA
5.11 Standard charge current S0A 0.5C
NN
5.12Cycle Life 50A Continual Charge&Discharge
, =2500 cycles .

PEIA T RE ( 100% DOD)Rest Capacity over80%
5.13 Operating | Charging Temperature 0~50°C Recommended temperature range for long
Temperature 78 HL i L term storage is 0~+50C
Range Discharging 20~50°C Recommended temperature range for long
PRAEWLEE VG | Temperature J5CHH IR & term storage is -20~+50C

Storage Temperature 10~45C Recommended temperature range for long

LAl term storage is -10 ~ +45°C
5.14 Shelf Life . .
A 3year Typical value from ship state
5.15 Appearance Without break, scratch, distortion, contamination, leakage and so on
AR TR KPR B V5. it EE s
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6.Test Conditions |3 514
6.1 Unless otherwise specified, all tests stated in this Product Specification are conducted at temperature 23°C £2°C and
Humidity<75 % RH.

A TCRENEER, SR B i R A 38 i

23°C+2°C, ®E: <75%RH.

6.2 Standard Charge Method Fr#fE 78 H1 /5 2
The "Standard Charge" means in an ambient temperature of 23 °C &2 °C, charging the Cell at a constant current of 0.5C

until the voltage is 3.65V, then charged at a constant voltage of 3.65V Until current is less than 0.05C.
“hREFE R RIAEIREEIELE N 23°C £2° CHISAE T, S LMEE HLI 0.5C R LA 3.65V FELL 3.65V FE HL R HLUL

/NT0.05C.
7. Electrical characteristics Hi%:fE
Test Item Test Method Criteria
D H NS WARES g b v
A cell is charged in accordance with 6.2,and stored in an ambient | 1.Capacity retention:=90%;
7.1 High temperature of 50°C £2°C  for 4hrs,then discharged to cut-off voltage at a | 2. No distortion, no rupture.
Temperature constant current of 0.5C. After that, fetch out the cell and place it in the | | zemmtz. =900,
Performance ambient temperature of 23°C =2°C for 4hrs, then check its appearance. AN LT, A

e P RE

B % 6.2 M8 FRHLESE R T, B BN 50°C £2°C 1) s i AR R e iR
4h, SRJELL0.5C R EZIEHEIE, LR E RS, B OEUE 7R
B 23 C 2 CINAAME N 'E 4hrs, SR JE H I HEAMIL

s

7.2 Low
Temperature

Performance

iR PEfE

A cell is charged in accordance with 6.2,and stored in an ambient
temperature of -20 'C £ 2 'C  for 20hrs,then discharged to cut-off
voltage :2.0V at a constant current of 0.5C . After that, fetch out the cell
and place it in the ambient temperature of 23 °C &2 °C for 4hrs, then check
its appearance.

I 6.2 BUE AR WEE WS, A5 U ION-20°C £ 2°C (R IRAR Hh 1m0 i
20hrs, #RJELL 0.5C MRS R £ R E 2.0v, SEEC AT AUG, B HL I
HAE I B 23°C £2° CHIZAT M HHE 4hrs, K5 H RGP

1.Discharge Capacity
Percentage Ratio : =65%;
2.No distortion , no rupture
1L JB0HEL 5 h AU
73 =65%:;

2 NI AR TE, o

7.3Room
Temperature
Powerful
Discharge
Performance
ERTR RS )
PEfE

A cell is charged in accordance with 6.2,and stored in an ambient
temperature of 23 C = 2 C  for 20hrs,then discharged to cut-off
voltage :2.2V at a constant current of 3C . After that, fetch out the cell and
place it in the ambient temperature of 23 °C & 2 °C for 4hrs, then check its
appearance.

3% 6.2 FUE AR HETG, R HLETBON 23°C £ 2°C {0 AT v AE L
20hrs, ARJELL 3C UL R L 2.2V, SR ETHUA . FF R
AR EGIE h 23°C £2° CRISAE M RE dhrs, SRJ5 H I AESNIL

1.  Discharge  Capacity
Percentage Ratio :=95%;
2.No distortion, no rupture
LI =95%;

2SN AT, TR

7.4 Cycle Life
T3 75 i
(23Cx2°C)H

A cell is charged to end-of-charge voltage at a current of 0.5C, and then
charged at a constant voltage of 3.65V until the charge current is less than
0.05C,after that stored for 30min; Discharged to cut-off voltage at a
constant current of 0.5C,after that, stored 30min prior to next charge-
discharge cycle.The cell shall be continuously charged and discharged for
2500 times.

HIE % 0.5C CC/CV3.65V 78 HLJriA B 30min, X)L 0.5C HLRIBHL 2
bR, OB NG E 30min, FREEAT N IR ARHBAEIN, sk
AT FEHOBAEA 2500 K.

capacity retention: =80%
HERRFFR: =80%
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8. Environmental Characteristics ¥ 1% 1 &

Test Item
T H

Test Method
R v

Criteria

L b e

8.1 Constant

A cell is charged in accordance with 6.2,and stored in an ambient
temperature of 40+2 °C (90 ~ 95%RH ) for 48hrs,then placed in room
temperature for 2hrs. After that, check its appearance prior to being

1.No distortion ,no,
rust no fume, no
explosion;

ohrs, B HUSIUH AE S N & 6hrs,  H il EL AR

Tempera.tu.re discharged to cut-off voltage at a constant current of 0.5C. 2.Capacity retention:
?rfid E;“;dr‘;y G 6.2 MU FSHIZS U, LN 4042°C(90~95%RH) HIEIE | =50
EIE/;JE““ TEREAT A B 48hrs i, B HUUS U A8 =30 M &L 2hes, H LS, LHLS AN TEAS T
He ) 925 7 w8 . } - .
L 0.5C HLVIHL 28 b HL Wl B AR -
2AEIRFER: =80%
A cell is charged in accordance with 6.2, then heated the cell to be in a oven.
then the temperature of the oven is to be raised to the temperature of 70°C =+
3°C and remain for4h at that temperature, then the temperature of the oven
is to be dropped to the temperature of 20°C &3 “C and remain for 4h at that
temperature , then the temperature of the oven is to be dropped to the | No leakage, no fire, no
8.2 . y . )
Temperature temperature of -40°C =+ 3 °C and remain for 4hrs at that temperature, repeat explosion, no vent
P this for another 9 cycles, after that put the cell in room temperature for at | HLUS N AR A&
Test .
S P least 24hrs, then check cell's appearance. K A
e R 6.2 ILE 7B A A, K BN IR ZEAT A, 7E 30 70BN, BIE. AT
MR ETHS 7023 °C, JRAESRIR B N OREF 4hrs, 7E 30 23RN, PR
W EERE A2 20£3°C, JRAERGUL LN ORSF 4hrs, £E 30 20BN, FRBEIHL AL
B 23-40+3°C, FREAEBLIREE T ARFE 4hrs, TR DL FDIR 9 W, Kt fr
FEAE SIS T 24hrs, H SN
A cell is charged in accordance with 6.2, then stored it for 6hrs at a vacuum
8.3 . No leakage, no fire, no
of -0.90mPa, after that put the cell in room temperature for 6hrs, then check .
Low-pressure cell's appearance explosion, no vent
Test ‘ ' ‘ . \ RSN AR . ANH
% 6.2 4k s KL IO A R -0.90mP H ,

8.4 Vibration

A cell is charged in accordance with 6.2,then installed onto the vibration
desk with clamps. Equipment parameters of frequency and amplitude are as
follows(the frequency is to be varied at the rate of 1oct/min between 10 and
55 Hz, and repeat vibration for 30min.The cell is to be tested in three
mutually perpendicular

directions): frequency:10Hz~30Hz amplitude:

0.38mm frequency:30Hz~55Hz amplitude: 0.19mm

1.No scratch, no fire,
no explosion, no vent;
2.The voltage is not
less than3.35V.

1 HLES AR NI B &
Wit Al A

e | B 62 MBI ER, RS L R AN AT E, | K, A, R
F2 T TR IR 4 2 00020 R0 I (1 i i 40 S e e o X Y Z =ANJ7 ) | 20 B AR LU0 H R AN IR
FEANJ7 1) BN 10~55Hz TEH80RE 30min, FHASGEZ A loct/min: T 3.35V.

PENHIA : 10Hz~30Hz [/ B IRAECRPRIE):  0.38mm;
PENAH . 30Hz~55Hz B IR (AP ME): 0.19mm
6
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9. Safety Test ‘2 4=l

All below tests are carried out on the equipment with forced ventilation and explosion-proof device. Before test,
all cells are charged in accordance with 6.2, and stored 24hrs prior to testing.

IR AL A SR A HE ST A B AR R A AT, A T T R A 6.2 BUE e HL, IR
P 24hrs Ji, AT LR

Test Item Test Method Criteria
I H R ¥ For 5 A v

A oven is to be raised to the temperature of 55 C and remain for 10min at that
temperature. A cell is to be placed into the oven and remain for
30min~40min.Then the Cell is to be short-circuited by connecting the positive
9.1 55°C Short- | and negative terminals of the cell with copper wire having a maximum resistance | 1.No fire, no explosion
circuit Test load of 50mQ.Monitor its temperature while testing, the cell is to be discharged | 2.Max.temp.< 150°C
A (55°C) %6 | until the cell case temperature has returned to be 10°Cless then peak temperature. | 1.HLUESANEE K, ANRIE
EIIREN K il I INAAE] 55°C, FRFF 10min. KT AR I R E Tl Al b, | 2.5l 2 <150°C
LA il P DR FF 30min~45min. 142 Ji % 1 AR (1 ¥ 2 Ak F BHL
KT 5 ZEW). [F] IR 00 R ORI AR AR, 2 RS RS T B ) LI R4y 10°C
I, SRS

A cell is discharged to cut-off voltage at CC of 0.5C.then it is to be subjected to
CC/CV power by connecting its positive & negative terminal, then set the current
9.2 Overcharge | as 3C,the voltage as 5V,after that, Charge the cell up to 5V at CC of 3C ,until that
Test (3C/5V) | last 7h at the voltage of 5V or the voltage is no more increased. 5T it L 0.5C

UGN BB LB, SRR IE SO IR Y, TR A 3C,
Kk 5V, SRJEXHGE LA 3C 78/, E R B IEAMET 5V, FRZi7aH 7Th

No fire, no explosion

BANEK, AR

L EAN R R
9.3Forced-Disc | A cell is discharged to cut-off voltage OV at a constant current of 1C.
harge Test i it PL1C Miitis, H AR 0V, No fire, no explosion,
H, AR, AR

A cell is to be placed on the crush flat, the axis is parallel to the crush flat ,it is to
be crushed between two flat surfaces. Crushing force is approximately 13 KN

9.4 Crush Test and hold for 1 min No fire, no explosion
it Hs Ik . AN K, ANBEIE

FH SO CAE B T B8 45 1K P /N B s e T 2 0], 3 71 H O AR O o) e s, 3% 7 49
& J4 13 KN, {RFFE ) 1min.

A cell is to be placed on the impact flat. A ®15.8mm bar is to be placed on the
center of the cell.A 9.1kg weight is to be dropped from a height of 610mm onto
9.5 Impact Test | the cell, the distortion is allowed. No fire, no explosion

)b R HEr i & b, 5 @ 15.8mm FANAE BB AL, AAERIAEIT | SN K, AR
7 Pl ikEE 9.1kg THEH 610mm =5 HHE T, phdidl, HiNR
WRAEZE.

A cell is to be heated in a circulating air oven. The temperature of the oven is to
9.6 Heating be raised at a rate of 5°C £2°C per minute to a temperature of 130°C £2°C
Test and remain for 30min at that temperature before the test is discontinued.
PPhidi(130°C) | g o T HEL AT R AR R, LB BL 5°C £2°C/min (YR i S T2
130°C +2°CH-fR4F 30min.

No fire, no explosion

HUIS AN K, AERAE
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10.Shipment i} 7
The Cell shall be shipped in voltage range of 3.2 ~ 3.4V or in accordance with customers' requirement.

The remaining capacity before charging shall be changed depending on the storage time and conditions.

PR LI 3.2-3.4V (70 L R Bl R S R B, U H B S 7 H R 0 T A 2 S T A N A
11.Warranty i & {RilF

The Warranty period of cell is made according to business contract, However, even though the problem occurs within
this period, Jiangsu FREY Battery Technology Co., LTD. won’t replace a new cell for free as long as the problem is
not due to the failure of Jiangsu FREY Battery Technology Co., LTD. manufacturing process or is due to customer’s

abuse or misuse.

A ST HiE, AR O RAK & Rl E o (B0, AECEIRR Y, W 2R AR 5 i b it BT R 2 =] 1 iR

e AT T S % ) PR o P 3 RS RSO i o o) e oA i LT R AT IR 2 ) A v £ 9l S 6
Jiangsu FREY Battery Co., LTD .will not be responsible for trouble occurred by handling outside of the
precautions in instructions.

V5o B LV R A B 2 w0 i J 2 4 A B A2 ) 1) RS AR AT DA E
Jiangsu FREY Battery Technology Co., LTD. will not be responsible for trouble occurred by matching electric circuit,
cell pack and charger.
VLA g L H R AT R w6 S L TR 78 L AR R IC A T AR ) ) AN AR AR AT A DA
Jiangsu FREY Battery Technology Co.,LTD. will be exempt from warrant any defect cells during assembling after
acceptance.
DR 5 2 P AR FLC A R R 7 AR AN RS ANPE VL A i L FRV R AT R A W] BT ORI RS 2 81
12.Precautions and Safety Instructions %4>yl
Lithium-Ion rechargeable batteries subject to abusive conditions can cause damage to the cell and/or personal injury.
Please read
and observe the standard cell precautions below before using utilization.
SRR e BN M ONTIN: s 0 A SR NS A= NS = B WK S e R 2 LR 1 G G E W S e P <11
BELUR B 22 45T )
Note 1. The customer is required to contact Jiangsu FREY Battery Technology Co., LTD. in advance, if and when
the
customer needs other applications or operating conditions than those described in this document.
TR 1 R il EOR A2 S AN G A R A NI 3 5 B T A B - FEL RS PR 2 WA
P NER
Note 2. Jiangsu FREY Battery Technology Co., LTD .will take no responsibility for any accident when the cell is
used under other
conditions than those described in this Document.
TR 20 AERZ U UL B A5 A F 2 AME T 2 s i > AR B i, T3 B r R A PR 2 m) AR AL A DT
12.1 Standard cell Precautions HL.:t% By yuu 4 Jith
a. Do not expose the cell to extreme heat or flame.
ANELH LR B R AE A A JOR I

b. Do not short circuit, over-charge or over-discharge the cell.

AER SRS, e s T
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c. Do not subject the cell to strong mechanical shocks.
ANEEAT R 2 o R U b o
d. Do not immerse the cell in water or sea water, or get it wet..
ANELRG HUER NIRRT, i A .
f. Do not disassemble or modify the cell.
ANEYREI S B L
g. Do not handle or store with metallic like necklaces, coins or hairpins, etc.
ANEORIRGE, A T B e A5 < SR TR A
h. Do not use the cell with conspicuous damage or deformation.
AL 3 B A R TR BRI
i. Do not connect cell to the plug socket or car-cigarette-plug.
ANEERE R B A R A
j- Do not make the direct soldering onto a cell.
ANE LR
k. Do not touch a leaked cell directly.
AN S A e P L
1. Do not use for other equipment.
AER RS TR
m. Do not use Lithium-ion cell in mixture.
AL 5 H R AT
n. Do not use or leave the cell under the blazing sun (or in heated car by sunshine).
ANEERE U T AR A PH G B
0. Keep cell away from children.
Fe RO AR I B ) L T .
p. Do not drive a nail into the cell, strike it by hammer or tread it.
ANEEERR, T B LS
g. Do not give cell impact or fling it.
AN BB L
12.2 Cell Operation Instructions HL.t> i F 15 BH
12.2.1 Charging 7¢ Hi,
a. Charge the cell in a temperature range of 0°C to +50°C.
B HR VL 0°C~50C .
b. Charge the cell at a constant current of 0.5C until 3.65V, and then at a constant voltage of 3.65V until0.05C.
Charge rates greater than 1C are NOT recommended. (C : Rated Capacity of cell)
LL0.5C rLytHiAt 78 L2 3.65V, ARJ LA 3.65V [ HLIE s 78 -L R FL AN 0.05C, R 1C 1y AR AN 224
(C: WIREE)
12.2.2 Discharging Ji¥l F
a. Recommended cut-off voltage t02.2V. Recommended max continuous discharge current is 2C.
VUL LN 2.2V, USRI LR 2C
b. For maximum performance, discharge the cell in a temperature range of -20°C to +50°C.
N VISRV IPERE, WD TR R IR EEVE T -20°C ~+50°C
12.2.3 Storage Recommendations fi {7 £ 1%
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In case of long period storage (more than 3 months), storage the cell at temperature range of —10 ~ +45°C, low
humidity, no corrosive gas atmosphere, No press on the celll; And more than 3 months need to put a charge according
to the standard charge and discharge process

I RIS ARG R 3 N ), S NAFEAEIR S U Y - 10~45°C, AR BEATAS & T3 e AR g R g
ANEAL A AR T I B = AN 5 S MR e 78 T3 SR 788k

13. Consultation £ K% 1]

Jhke TEIRAE AR K BRI R X FEF % 10 5

Address: No 10 Kangping Road, Xuzhou National Hi-Tech Industrial Development Zone, Jiangsu Province

TEL Bt &R HLTE: 0516-83890362

FAX f£10: 0516-83306528

s F) ME: http://www.chinafrey.com/

10
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