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1 Scope/iEHVEE
This specification is applies to describe the related Battery Product in this specification and the Battery/Cell supplied

byHUIZHOU KEBE ELECTRONIC Co.,LTD.

AR A FUE T 43R AR5 AR 5 5 72 i DA B T A B H T PR A | SR AR H .
2 Model/ES: GSP50160119F/100A/3.2V

No Items Specifications Remark
' A A% #H/E
1 I;o*rzlialECapacny 100Ah
PR 0.5C Standard discharge
. . 0.5C HRERH
) héllnlgugl Capacity L00AR
RNAR
3 Nominal Voltage 39V Mean Operation Voltage
PR EL ' B CAE
4 Charging limit voltage 3,65V Standard charging method
78 FL PR 1) L ' b e BT 3K
5 Final discharging voltage ) 5V Standard discharge mode
JECHL L L R ' BT 7 5K
0.5C tant t chi t03.65V, — - ;
6 Standard charging method constzz?i(ilza;:flf:rgz ?:3%66 5(;/ conti’nue 0.5C fEHMAHESE 3.65V, HEEAZEHIRK
o , Do <0.02C, I[a] 4.0n(ft%
bt it charging till current decline to <0.02C. =0.02C. WA 4.0h(PE255)
Recommended charging current S0AR Standard charge, charge time:6.0h(Ref)
R 78 R IR PrAEFEHL, I [A] 4.0n(HEZ%)
7
Maximum charging current L00AR Rapid Charge, charge time:3.0h(Ref)
BRORFE R PO FE L, I (A] 2.0n(fEZ%)
Standard discharging method . SN
8 SN . 0.5C tant t discharge to 2.5V, 0.5C fHIRH 2 2.5V
KRt constant current discharge to ER/TH
Refer to discharge current SOAL Standard discharge, charge time:6.0h(Ref)
i1 G R FRAETCHL, I [A] 6.0n(fE2%)
9
Maximum discharge current 100AR Fast discharge, charge time:3.0h(Ref)
HRONTBOE HLR PRI, B A] 3.0n(fE5%)
Cell Internal Impedance Internal resistance measured at AC 1KHz
10| e P < 03mQ with 50% charge
iy N R TR =]
RSN AT & Py PR

3 Cell Specification/Ht5 = A%
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Continuous/2E £ &
No Items Specifications Remark
' T H FA% I
1 Maximum charge current 100Ah For continuous charging mod
RO TR LIS LI EEgETE R
12 Maximum discharge current 100AR For continuous discharge mod
C NI CERERE N} BRI AR
Charge o
0~60TC
FEH
Operation Temperature and relative Charging at low temperature such as below
13 | Humidity Range 0°C, capacity and cycle life will reduce.
AR AN S R 7e e, AR R T,
Discharge o
. -30~60C
G
Do not storage exceed half year.Must charge
at least once when storage half year, and must
14 Storage temperature at a long time 5-25C charge the battery(with protect circuit) when
A () A IR storage for three months.
AT L A AR K B T H IR
AR R LI 3 A H 7 — Ik
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4 Battery/Cell performance test Criteria/Fiih 4 REFRE
4.1 Appearance inspection by visual/4F3E B il

There shall be no such defect as flaw, crack, rust, leakage, which may adversely affect commercial value of battery.
HLBAN LRI A AL, 1B, B, 15 ISR i A (B I sh A AR e
4.2 Environmental test condition/# IR E %44

Unless otherwise specified, all test stated in this product specification are conduct at below test condition.

FrA B % BRI EAR AR EAT, BRARSE IR E 5 -

Temperature

:20°C~25°C

Relative Humidity: 60%+25% R.H.
4.3 Cell Electrical characteristics/ B J& %

Items
TiH

Test Method and Condition
WA 7 92 e 2% A

Criteria

bt

Rated Capacity at 0.5C(Min)

A=)

0.5C f/MNoE A&

After standard charge, the capacity shall be measured at
0.5C discharge till the voltage discharge t02.5V.
PREFEHUS, BCB#LLE 2.5V, JIE 0.5C BB R

= 100Ah

Cycle Life
T 6

Charging and discharging battery as below conditions:
0.5C standard charge t03.65V end-off
0.5C standard discharge to 2.5V cut-off
Continuous charge and discharge for 5000 cycles,the
capacity will be measured after the 5000 cycle
FEIBHLAZ LT S5 A«
0.5C FRAER LA 3.65V, 0.5C bR A 2.5V, &
BT EEI 5000 X, 7EH5 5000 K45 H 5 I B A H

= 80% of initial capacity
ZHIIHR A E 1 80%

Capacity retention
RS

After fully charged the battery in accordance with
standard charge condition at 5~25°C, then storaged at an
ambient temperature 5~25°C for 28 days. Measure the
capacity after 28 days with 0.5C at 5~25°C as retention
capacity

K FELAE 5~25°ChrifE7e HJR i A7 1E 5~25°CIIFA SR
28 K

28 R, MRXHLMLE 5~25°CHEL T 0.5C L7 & Ak
KRR

Retention capacity
AR >85%
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4.4 Mechanical characteristics/HLRNRG 14

Items
TiH

Test Method and Condition
WA 7 92 J 2% A

Criteria

bt

Free fall test
SREEFIRLAIREN

The battery to be fully charged in accordance with
standard charge condition, then droped three times from
a height of 1.0m onto a concrete floor. The batteries are
dropped so as to obtain impacts in random orientations.
R F AR TS R 2R AF R I P, SRR A I LR
B — AN KT, BEHLERE =K.

No fire, No explosion

Toke K, ToRRAE

Vibration test

PRI

After standard charging, 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 10Hz
and 55Hz, the excursion of the vibration is 1.6mm. The
cell shall be vibrated for 30minutes per axis of XYZ
axes.

FbnriE s e MRS RS e £, WXL Y. Z
=TT SRS 30 73, PRIE 1.6mm, $RBHIE
10Hz~55Hz, 4580784k 1Hz,

No leakage, No fire, No explosion

Tt AEK, AREE

Crush test
B

Fully charged the battery in accordance with standard
charge condition, the battery is to be crushed between
two flat plates. Continuous to applied force on battery of
13kN(17.2Mpa),stopped until a pressure reading of
17.2Mpa is reached on the hydraulic ram

P F A 1 T P 2R P T T P T A T T T < R AR
If], FEeitin 13KN (17.2Mpa) HIJE 77, EREWIE
TELHE NS /134 %) 13KN (17.2Mpa) B 1k,

No fire, No explosion

Todk, ToRRAE

Shock test
A

The fully charged battery is secured to the testing
machine by means of a rigid mount which will support
all mounting surfaces of the cell or battery. The battery
is subjected to a total of three shocks of equal
magnitude. The shocks are applied in each of three
mutually perpendicular directions. At least one of them
shall be perpendicular to a flat face.For each shock the
cell or battery is accelerated in such a manner that
during the initial 3 milliseconds the minimum average
acceleration is 75 gn. The peak acceleration shall be
between 125 gn and 175 gn. Cells or batteries are tested

in an ambient temperature of 20~25°C

No leakage, No fire, No explosion

Tt AEK, AREE
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4.5 Safty performance/&Z 2 ERE

N Items Test Method and Condition Criteria
o. o
i H A7 1% P 2% A i
Each fully charged cell, stabilized at room temperature,
is placed in a circulating air-convection oven. The oven
temperature is raised at a rate of 5 °C/min + 2 °C/min to
Thermal exposure test a temperature of 130 °C + 2 °C. The cell remains at this | Npo fire, No explosion
1 -0 bk Yeh et
fei i 2 o K temperature for 10 min before the test is discontinued. Toild ok, TiBIE
FEH L LR A E BRI T ORI U
FHL, AFEIRAS °C/or+ 2 °C/4r IR # Tt 5130°C ),
FE130°CHLE 1077 Bl
Each fully charged cell is placed in a vacuum chamber,
in an ambient temperature of 20~25°C. Once the
chamber has been sealed, its internal pressure is
gradually reduced to a pressure equal to or less than 11.6
No leakage, No fire, N losi
2 Low Pre‘ssure kPa (this simulates an altitude of 15240 m) held at that 9 e? age, 7o fire, Mo explosion
(iFERYF=S Toithis, AR, ANEEKE
value for 6 h.
R TCAE — SRR, S s ) S (] TR 6 /NN, PRI
920~25°C, HZSMIEE Jj<11.6kpa, 1H4115240m=;
BRI
The fully charged battery is to be short-circuited by )
] o ) ) No fire, No explosion
connecting the positive and negative terminals of the
] ) The Temperature of the Battery surface not
Short test battery with resistance load not exceed 100mQ. Tests
3. s exceeded than 150°C
JL B D3 are to be conducted at room temperature 20~25°C.
. e . | ek TR
TE 2 IR 20~25°CHE 781 HL I LTt ) F SRR A AN . i X
. . T FL A T AN 150°C
100mQIK FAGEREK, R R AL b S AL
A discharged cell is subjected to a reverse charge )
4 Forced discharge test at 1€ for 90 min No fire, No explosion
S oroR Tk, IR
e AR e, ] 1C IR AT HL 90 708
After standard charge, continue to charge with a
s Over charge test constant voltage 6.15V per a cell, holding 8h. No leakage, No fire, No explosion
o7 RIS hRAE R HUG, BL6.15V I R4k n s, | Joittie, ANk, ANERKE
TREF 1/
Put the batteries into clean water, be soaked for 24
Soak Test No break, No fire
61, S hours. T, Toke K
B e s < T
BT K IR 24 AN/
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5 Cell initial Dimensions/H:&#]85 R~

I W
ly g i‘._—_ "
NO Code Ilerns“ Units: mm #1: Remark
B A = Lot 97.040.5
2 B gLl 160.1£0.5
3 [ (1004 10Kgf) 50.140.6
G e e
L O ks ) 50.5+1.0
4 D W CRSEED 116.0+0.6 B
5 E R e 13 ) 118.6+06
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6 Battery specifications//= fa ¥i#% : KEBE-4S1P-100A-LYK

No. Items/ T H Specifications/Fl % Remark
&
Capacity for assembled cell /N E: 100AH ) )
| discharging by 0.5C FRMEACE: 100AH Standard# fi{s?harg{ng method
SR 05C bR RIAR R
Battery Voltage / Delivery voltage, Within 10 days from Factory
2 GERULENES ASGTHE, fEH)T 10 R
Charge with 0.5C constant current and Charge voltage:14.6V
14.6Vconstant voltage, charge to Charge current:0.5C
Standard charge condition 14.6V,continue charging till current AHBEHEE: 14.6V
3 PRI TE R declineto <0.02C FERH: 0.5C
FEHEHETM 0.5C 1 14.6V HE7E
2 HfL<0.02C
Maximum charge current For continuous charging mod
4 BRI S A 100A EEALTE IR
Maximum discharge current For continuous discharge mod
5 BT S F 100A EEAL ORI
6 Standard discharging method 0.5C constant current discharge to 0.5C HFHHE 10V
prRAE R 5 3K 10V
Charging temperature range 0-60 degree C
7 78 ALl L
Discharging temperature range -30-60 degree C
TR VT
Internal Impedance Assemblage Impedance Measure two sides of the drawing
8 M FH ML S5 N PH<<30m Q@ line after assembling.
BEIC e I 1 F v 5] 4 i
9 Weight Net weight /
HE e
DOC No:
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7. PCM specification/fR3IP RS %

HHAR -
= y
A s The detailed content i
Project Symbol Standard
AT o I FEL
VDET! PRI 3. 75V £ 50nV
Single overcharge detection voltage
it i 1o 78 A DU E SR I [
MRS ypET RIS RATIALIER L 2000mS = 1000mS
Overcharge protection Overcharge detection delay time
E B ‘ﬂ‘ 7 Zd ) _t
VRELI , LT BRI 3. 60V£50mV
Single overcharge release voltage
R~ A U P
VBU TR 3. 30V 50V
Cell-balance detection voltage
FL B VBL P AR P LS y
electric quantity balance Cell-balance release voltage
R T L
B T 150-250mA
current power balance
L T T8 A U F
VDET2 PR 2. 30V £ 50V
Single over-discharge detection voltage
S LA ISR R [
SRR e FURRRTMAEIERTE 2000mS £ 1000mS
Over-discharge protection Overdischarge detection delay time
LT R TR R AR R P
VREL2 : o , AR 2.4V 50mV
Single overdischarge release voltage
I AR IR (R E=3.7V) —%Z%: 110A+10A
S g DPI Over current (battery voltage = 3.7V) 7. 330A+80A
Overcurrent protection
Ve LN S A ] —%Z%: 1000mS =+ 300mS
tVDpET3 Detection delay time T Z%: 1000mS £ 300mS
bRy i 1350A£300A
Protect the current
& I S0 B} B [
TSHORT & ).JL d ﬂj 300 nS-900 1S
Detection delay time
LB R AP TRAP IR A \
S | S I FF SR 7 o
Short circuit protection Protection of release condition
FELB IR/ T B /MBS
LR UL T E KRB T A2 i R
Short circuit instructions TRAFR G, AR
(S
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71 & EE
HHAR
s =) Pt
. G The detailed content >
Project Symbol Standard
FREETE HL LR AR E 7S LR L00A
Continuous charge current Sustainable charging current
R AR TR LR CIERES 9/ G L00A
Continuous Discharge Current Sustainable discharge current
I
' 7 mmﬁﬁj . ' 65C +3°C
High temperature protection during charging
H v L DR A
. 7 mmﬂ%ﬁjﬁﬂ% . | 550 43
Release of high temperature protection during charging
O R A
| AT 75°C+3°C
High temperature protection during discharge
CEE R i PR A R
‘ ‘ | .)55( fei it DR AR | 651 L3
15 AR Discharge high temperature protection released
Temperature protection [ZEN (= :
p p . 78 AR PR . 00 L3
Charging low temperature protection
EEA ?E : i AN
| 78 FLAIR IR OR A AR Bk . 50+ 3C
Charging and low-temperature protection is removed
AR R
| LIRRRT 43
Discharge low temperature protection
T AR DR AP A ok
| LIRRRTHE e
Discharge low-temperature protection is lifted
PRI A ISR . . ‘
R AP0 A RS0 A 27 A R L
Working Environment . . . 5
. Operating ambient temperature of protective -30-75C
Temperature of Protective . .
Plat plate/recommended operating ambient temperature
ate
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7.2Schematic diagram of the connection % REE

B-, Hiith ik

Battery negative

C-, fakfnaras itk

Load and charger negative

M

o+ maman

ERESBONE

Connect to Negative Side of Cell 1 i
B¥ 198 5TR BC1
; Connect to Positive Side of Cell 1
v | o | oomemmm | BT pE T =
) ‘fﬂ et Connect to Positive Side of Cell 2
BE 3 ps TR BC3
Connect to Positive Side of Cell 3
BE 4R BC4
Connect to Positive Side of Cell 4
J2 - .
; EEEERL
2 (FeES ) NTC “ Connect to the temperature detection
(#FR30)
UART - GND
J3
) UART - RXD
3 (HY2.0-4P) UART\Blue-toath u
(H#FF30) UART - TXD
UART =VDD &V
Jd T K+
4 (HY2.0-2P) BRFX “ g
(#E4) (Switch) K-
5 FTC BiEAx by 4 Wi, BOCER §:i1-]
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9. Battery Pack Dimensions/S/ME &R~  HBf1: MM

NO. Items FAA7 Units:mm
1 Length/ <% 2604 2mm O KED
2 Width/ %% 1674 2mm CJfh 98 FE)
3 Height/f&1 % 210+ 2mm CEAh )
4 Exposed wire length/Zk&K4bEz /
BOM of Battery Pack/Hith 21 ¥} 5
NO. |  Part name/% % Quantity/3U & | Unit/*fAr Remark ¥4 HSF &t
1 Cell/HLEs 4 PCS GSP50160119F/100A/3.2V | & ROSH %3k
2 Connector/%ti 1 1 PCS / 4 ROSH 3R
3 Solder//# 4% 0.5 g Lead Free 74 ROSH #3k
4 PCB/{RIR 1 PCS JBD-DP04S007 V1.7 2k#E | #54 ROSH 3K
#75
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9.Handling of Cells /L ith 5 /F i 2 F 00

10.

9.1 Consideration of strength of film package /9 2% i JIEyF 75 57 10
1) Soft Aluminum foil/% 0%
Easily damaged by sharp edge parts such as pins and needles, Ni-tabs, so don’ t strike by those sharp parts.
WAL LB DRI, anEhde. G BT DAAS B A R i 20 ) it
2) Sealed edge may be damaged by heat above 100° C, bend or fold sealed edge.
HBINAE] 100° C LAELAL S it #4524
9.2 Prohibition short circuit/4% 1 FL I A0
Never make short circuit cell. It generates very high current which causes heating of the cells and may cause electrolyte leakage, gassing
or explosion, that are very dangerous.
The LIP tabs may be easily short-circuited by putting them on conductive surface.
Such outer short circuit may lead to heat generation and damage of the cell.
An appropriate circuitry with PCM shall be employed to protect accidental short circuit of the battery pack.
TG PR R o R 2 AR AR R R T A R AR DU R s P A R U BRI R AR TSGR . AR A T )
WRMIR A B, SNBSS SBOR AR T . G0 —NE 2 B PRI FER 7T DLFE R AR I fR 3 it
9.3.Mechanical shock/HLi# 7
LIP cells have less mechanical endurance than metal-can-cased LIB.
Falling, hitting, bending, etc. may cause degradation of LIP characteristics.
R LU <8 A0 e L T KDL AP BE )
BRI ML SRR RE 2 PR IR RO TR RE -
Notice for Designing Battery Pack/HLith4h5¢ 15 113 2 35
10.1 Pack toughness/4h5¢ %) &
Battery pack should have sufficient strength and the LIP cell inside should bebattery from mechanical shocks.
R AN TN Z A AR 6 B HTURRGR A it S S2 U il -
10.2 Cell fixing/ FLits () & 2
The LIP cell should be fixed to the battery pack by its large surface area. No cell movement in the battery pack should be allowed.
P R K T AR ) — T L% [ € R AN 5E by 2 Ja At AN RE A AR B
10.3 Inside design/4h3% A& 11
No sharp edge components should be insides the pack containing the LIP cell. #}5% PY %25 FL I 5B A7 A N A B 80l
10.4 Tab connection /A J &%
Ultrasonic welding or spot welding is recommended for LIP tab connection method.
Battery pack should be designed that shear force are not applied to the LIP tabs.
If apply manual solder method to connect tab with PCM, below notice is very important to ensure battery performance:
1) The solder iron should be temperature controlled and ESD safe;
2) Soldering temperature should not exceed 350° C;
3) Soldering time should not be longer than 3s;
4) Soldering times should not exceed 5 times, Keep battery tab cold down before next time soldering;
5) Directly heat cell body is strictly prohibited, Battery may be damaged by heat above approx. 100°C
SR VA P P e B AR R T i AR LR AN 2 AR
W RAT N DR R R, R T IR R T T i AR A v R E T 2
1) JEEEEE R IR L0 20 PT 28 L WT By L
2) MR BRI A eI 350°C;
3) BN ANREE T 3 A

i
4) IR UEARGET 5 K, Rl TR A A BEREAT T — R
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5) PPEEEHINAEAR, HT 100°CHE 1 A,
10.5 For mishaps/£l % &~ 44
Battery pack should be designed not to generate heat even when leakage occurs due to mishaps.
1) Isolate PCM (Protection Circuit Module) from leaked electrolyte as perfectly as possible.
2) Avoid narrow spacing between bare circuit patterns with different voltage.
(Including around connector)
LIP battery should not have liquid from electrolyte, but in case If leaked electrolyte touch bare circuit patterns, higher potential
terminal material may dissolve and precipitate at the lower potential terminal, and may cause short circuit. The design of the PCM
must have this covered.
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11 Notice for Assembling Battery Pack Hiith3ERCiE & F 1
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack assembling process.
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12 Others/F£'&
12.1 Cell connection/ it %4
1) Direct soldering of wire leads or devices to the cell is strictly prohibited.
2) Lead tabs with pre-soldered wiring shall be spot welded to the cells.
Direct soldering may cause damage of components, such as separator and insulator, by heat generation.
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12.2 Prevention of short circuit within a battery pack/Fith PN 3 [ 55 B T
Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection. The battery pack shall be
structured with no short circuit within the battery pack, which may cause generation of smoke or firing.
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12.3 Prohibition of disassembly/2% 11 $% 1
1) Never disassemble the cells
The disassembling may generate internal short circuit in the cell, which may cause gassing, firing, explosion, or other problems.
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 advice is to be sought
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12.4 Prohibition of dumping of cells into fire/ANZE4 FEL IR Tk
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is prohibited.
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12.5 Prohibition of cells immersion into liquid such as water/2% 1112 ¥ F 71
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
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12.6 Battery cells replacement/ 58 # F i
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.
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12.7 Prohibition of use of damaged cells/Z% 117 FH 45134 1) F it
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 an electrolyte, an 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 or explosion.
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12.8Disposal. Recycling Batteries:
Regulations vary for different countries,Please dispose or recycle the batteries in accordance with local regulations.
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13. Period of Warranty/f& )i #
The period of warranty is One year from the date of shipment. KEBE guarantees to give a replacement in case of cells with
defects proven due to manufacturing process instead of the customer abuse and misuse.
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14. Storage of the Batteries/FLth [ 17 i
The batteries should be stored at room temperature, charged to about 30% to 50% of capacity.
We recommend that batteries be charged about once per half a year to prevent over discharge.
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15. Other The Chemical Reaction/H: & 452 [ .
Because batteries utilize a chemical reaction, battery performance will deteriorate over time even if stored for a long period of time
without being used. In addition, if the various usage conditions such as charge, discharge, ambient temperature, etc. are not maintained
within the specified ranges the life expectancy of the battery may be shortened or the device in which the battery is used may be damaged by
electrolyte leakage. If the batteries cannot maintain a charge for long periods of time, even when they are charged correctly, this may
indicate it is time to change the battery.
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16.NOTICE/iE &
In English: " WARNING-RISK of Fire - No User Serviceable Parts" and
In French: AVERTISSEMENT-Risque d'incendie-Aucune des piéces ne peut étre réparée par ['utilisateur.
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Please charge the battery using the specified charger.
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17. Note/{F
Any other items which are not covered in this specification shall be agreed by both parties.
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