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1.Product Summary/ ;= @BEE
1.1 Standard / &K #E b5t
This product complies with National Standard GB/T 31485-2015 {Safety requirements and test methods for traction
battery of electric vehicle) .
AFE AR bR E: e N R ITAE E R hrdE GBIT 31485-2015 (HLBNIK 4 HIBh /1% it 2 4R ki 7 ik)

1.2 Sphere of application / & 5
This specification is applied to HTPFR18650-19S8P-60.8V-8.8Ah battery Manufactured by DONG GUAN KAYO
BATTERY Co., Ltd.
AR 52 B AR SE T 3 v L IR A IR E SR i, & AT s it A5 2 HTPFR18650-19S8P-60.8V-8.8Ah.

2.Product Specifications / 7=

Table 1/ % 1:
No. Iltem Performance Remark
75 T H HEESEL SER
1 CEMEREERS 19S8P
2 FoAL R |
; ) Discharge at 0.2C to 47.5V after
Capacity Typical / H7 8.8Ah 9 -
3 o standard charge #nifE R UG, {6
K . =
b Minimum / f5/Mi 8.0Ah 0.2C [ I L5 47.5V

. Operation voltage during standard
Nominal Voltage ]
4 60.8V discharge.

BRI
! BRI R T P A

Cut-off Voltage

5 47.5V
JEHLZ L
5 Charging Voltage 60 35V
AR
; Internal Impedance <100m 0 A:C 1KHz after standard charge
P REL FrdE 7S HL S AC 1KHZ JliK
CC/CV: 69.35V / 12A charging till to the
8 Standard Charge current decline to 0.02C, at 23C. Charge time: Approx 1.0h.
PRAETS fER [ fE)EK: 69.35V / 12A FEFLEL B N RER] | FerIFE]: KL 1/
0.02C, FIgRSE 23°C
9 Standard Discharge Discharge continuously with 0.2C to 47.5V.
AR G {EFEIR 0.2C I HIUELE LB 47.5V
CC / CV: 69.35V / 2.0C charging till to the
10 Fast Charge current decline to 0.02C, at 23C. Charge time: Approx 0.8h.
PR3 7S fHIR [ fEH: 69.35V/ 2.0C 75 L LB R NREF] | FnH ). K 0.8h
0.02C, IR E 23°C
10 Fast Discharge Discharge continuously with 2.0C to 47.5V.
PRIZ T i FHIEIR 2.0C R IESTL AL E] 47.5V
1 Max. Charge Current oa A

RS HL LI
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Max. Continuous
. FF4E 120A Fr4E 30S
12 Discharge Current 88A(10C) .
RN . #[E] 140A FF4L 2S
IR RZE LR T H HAUR
<0.2CfHR 7 H
0~+10C <0.2C constant current
charging
— Charge 78 H
<O05CIHI A
10~+45°C <0.5C constant current
13 Operation Temperature charging
TR <0.2CTHR
-20~+107C <0.2C constant current
discharging ) .
—— Discharge Jit Hf
<1CHHIRBH
10~+55C < 1C constant current
discharging
1 year: -20~+25°C
Recommend to charge and
14: -20~+25°C
discharge at least 1 time to
Storage Temperature 3 months: -20~+30°C o
14 R 3 H. 20-4+30°C maintain battery.
I m/x | : -20~+30° N VLo ey N
- S /b T HL 34T — IR
1 months: -20~+40°C e e
HL, AT I IERELEY .
1/MH: -20~+40°C
Storage Humidity
15 o 65+20% RH
(FXERT1
16 Weight & Approx:TBD K% TBD
Length: 3124+3mm
KFF: 312+3mm
18 Product Dimensions Width:189+3mm Initial battery dimensions
77 it R % 189+3mm LGNS
height: 172+3mm
i 172£3mm
Ex-Factory Voltage
19 62~67V
EJANEVER

3.Product Performance / 7= 58
3.1 Standard Testing Conditions / A5 2% 14
Unless otherwise stated, tests should be done within one month of delivery under the following conditions:

* |nitial batteries: less than 5 cycles

* Relative humidity: 45~85% RH

* Ambient Temperature: 25+2°C

* Notes on standard charge / discharge condition

FRARFEHE, TN AZAE BB — AT A EEAT I, TG DA A% A 2K

* el AT 5 AERLLT

* MR FREEIRSE: 45~85% RH
* BERE: 25$2°C
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3.2 Measuring Instrument / Il &{% 2%
3.2.1 Dimension Measuring Instrument / R}l &1X 2
The dimension measurement shall be implemented by instruments with equal or more precision scale of 0.01mm.
RS 08 A FE 00 K 2 A 3] 0.01mm & DAL Il AS 4%
3.2.2 Voltmeter/ HE#
Standard class specified in the national standard or more sensitive class having inner impedance more than 10kQ/V.
[ bR B i R U S PO R, A A BT =10kQ/V .
3.2.3 Ammeter / Hji%E
Standard class specified in the national standard or more sensitive class. Total external resistance including ammeter

and wire is less than 0.01Q.
B S b e Bl e R BUZ SRR R, AR S H$1<0.01Q.
3.2.4 Internal Impedance Meter / P4 BHII &%
Impedance shall be measured by a sinusoidal alternating current method (AC 1kHz LCR meter).
P BN AR TT v A 28 i bk B T2 (AC 1kHz LCR).
3.3 Standard Charge and Discharge / Frift 78 BRI
3.3.1 Standard Charge / #5175
Lithium ion battery charging method: Constant Current / Constant Voltage (CC/CV)
LS AR T TEIR/ME R 7 HL(CCICV)
Standard charge current: 1.0C =8.8A
bRt R HLHR: 1.0C =8.8A
Charge voltage: 69.35V
FEHLHLE: 69.35V
Use 1.0C constant current to charge batteries, convert to use 69.35V constant voltage to charge when the batteries
voltage achieves 69.35V at 25 +2°C. Cut off charging when the charging current decline to 0.02C
fE 2542 CHIRIRZ T, Sef ] 1.0C fHE rimisn it 78 F, FERIB AL B 13 69.35V, #:H] 69.35V fH/E /L7 H,
M REE] 0.02C B, ZikFH.
3.3.2 Standard Discharge / FruE i
Standard discharge current: 1.0C =8.8A
PRAEC R : 1.0C =8.8A
Batteries should be discharged with constant current 1.0C to 47.5V at 25 +2°C.
P B AT R A E 25 +2°C BRI E b, A 1.0C (918 E FEIRUE SRR B 475V,

3.4 Appearance / 4
The cell / battery shall be free from cracks, scars, breakage, rust, discoloration, leakage and

deformation.
F AN HE, 3R s, ARe AR, S0, B, WSS

3.5 Performance Test / Hi RS

Table 2/ % 2:
Item Test Conditions Requirements
I H A% FREER
Open-Circuit Voltage Within 24 hours after standard charge. TBD
TFEE HL FENHLE 24 /N

Upon fully charge (1kHz LCR meter).
LY 7835 FE IR L, A AKHz IS ke P ER | <100m Q
AR .

Internal Impedance

P BE
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Capacity Standard Charge and Discharge to 47.5V >8.8AN
AE bRt 7 HLS T 2 47,5V T

3.6 Temperature Performance / /& 1% g
Batteries should be standard charged, and stored in temperature as below of table 3 for 3hours, and then
discharge batteries to 47.5V with 0.2C at relative temperature. The expectation of discharge capacity percentage
as below of table 3 compare to nominal capacity.
FL AR AE 7RI LS, A TN 3 TR A P 3 /NN, SRS TEMLIRE T 0.2C I HRTB R B 47 .5V, FLIH I T8 L A
25l A E N E 4 ik 3.

Table 3/ 3 3:
Temperature
F; -20C -10C 0°C 25°C 55°C
T JZ
Capacity Percentage
e 40% 60% 70% 100% 95%
HEATH

3.7 Cycle Life and Leakage Test / ¥ 75 iy Al i

Table 4:
No. Item Criteria Test Conditions
FF5 =] PRAEER M %A
1.Standard charge / Fr#E 75 HL
2. Rest 30minutes / & 30 4%}
Cycle Life =500 cycles . . .
L EEE SRR 5 70% of the Initial C " 3.Discharge: 10C to 47.5V / JitHi: 10C Ji{tHL & 47.5V
Naiipll > of the Initial Capaci
b v or e MAST=APACY | 4 Rest 3ominutes / #7130 4%
270%NHIIE AR = . o
5. Recycles step 1~ step 4 till to 500 cycles at 23+3°C
FEELEL IR 170 0R 4 FIK 500 1836, 78 23+3°C IR SR+
At 20+5°C,Fully charge the battery pack according to the
standard charging method. After 28 days of storage, discharge it
) Charge Retention | remain capacity with 0.2C to the cut-off voltage.measure the discharge capacity of
LT R FERE Tl 42252 =>80% the battery pack fEM IR E N 233 CHISMET, HAnal 7o il H,
FR I fEAE 28 R, SRJEHEAT 0.2C 1EIAUR B 2 I AN BB L, TR
HA
3 Leakage No leakage fully charge, store at 60+3°C, 60+10%RH for 1week.
Ve RIRS ToiR B 7S RS, fEA7E(E 60£3°C, 60210%RH FIFASE 1 /.
4.Product Configurations / 7=k
ltem Components Descriptions = Remark
ek & (PSC) s
gE| TAAhIE U
Li-ion Cell
. — ... | HTPFR18650-1100mAh 3.2V ffR44H i ith 152
BB LS
BMS / {4 | BREE 19S 71 1
hht R FLIR 1
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LR BC LB 120A ik FUiZZEK Im 1

LR BT 1

5.Product Dimensions / F=5 &)
5.1Pack Drawing / Hi i )R~ &

B2 R ~F:312*%189%172mm

/\> 189mm BOMRS:

L
# 49mm*40mm

- B IERRE
- REHIERREZ
CmifEn

5.2 $2HE X
TBD

5.2.1 i A 1 e
TBD

5.2.2 % N\ 4z 1
TBD

5.2.3 JF KU
TBD

6. Labels Rhp R N54K
TBD
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7. Battery charging/discharging profile Hi s 2H 76 5 H, il 28

7.1 {f AR e 7 R FLIRE <78 FEL 0.2C AR 0.2C >33 FEL It 2 i 75
charging 0.2C,discharging 0.2C > and testing the battery capacity

TBD

Applying standard charging/discharging current <

7.2 PR 7o i PR < 78 FL 0.5C, 7L 0.5C >R FL Vb 2H 1) 2%
< charging 0.5C,discharging 0.5C > and testing the battery capacity
TBD

Applying standard charging/discharging current

8. Picture of real products 4 &
TBD

9. HIMEE RLG/RITHRSH BMS/PCM Parameter

9.1 Using scope: The specifications apply to Li-ion Battery Protection Module for KAYO Company.
TRAPCRIURS & F T 327 2w A B 1 R ORGP AR K

9.2 Battery capacity: 8.8Ah
Hijth A & 8.8Ah

9.3 Environment request: ROHS.
WRESR: £75 RoHS

9.4 Function description: Over charge protection, Over discharge protection, Over current protection
Short circuit protection
TRA R IhRER IR . e fRe, ARY, RRY, REERYY, FEEEORY

9.5 Electric features / HL.<J& k:
DL SEONR IR IR 254+3°C, 5% 60+25% RH 8% Fit4T G GRS SH R

5iH By \
Fik% Spec %% (Remark)
Iltem Unit
s AT SRR LR
H 3.75+05 \%
. single section overcharge protection voltage
ot 75 (R 9 gep g
Two level BT SRR G A
TBD ms
single single section delay time for over charge protection
Overcharge B 7 AR HE .,
protection ) . 3.60+0.1 \%
Single section over charge release voltage
R SRR T e
- 69.35 Y
B2 total voltage overcharge protection voltage
total voltage | AR TR (R4 SERT
TBD ms
overcharge | total voltage overcharge protection delay
rotection .
P SR e OR A iR B e total voltage overcharge TBD v
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protection release voltage
BT RPEE  Two level single section over
250x0.1 \Y,
discharge protection voltage
$:’ﬁ4 N N, Ky
L BT I RSP AT I
TR TBD mS
| single section delay time for over discharge protection
Single
_ BT TR R HL
overdischarge TBD \Y
] single section overdischarge release voltage
ptotection
B I TR R 7 K
TBD
single section overdischarge release mode
SR TR L
475 \Y,
total voltage overdischarge protection voltage
RE SR IR AE I
TBD ms
o R total voltage overdischarge protection delay
Two level total | s (g b i
voltage
g Two level total voltage overdischarge protection TBD \
overdischarge
release voltage
protection
T R RS RER 7730 Two level total voltage
TBD
overdischarge protection release mode
VGERURTNZS A
. 180 A
B discharge overcurrent protection
it [
TR AR AE I
discharge TBD ms
delay time for discharge overcurrent protection
overcurrent
rotection ﬁk%ﬁ?]ﬁ{%ﬁi%%%{* .
P IR
discharge overcurrent protection release mode
Fo LR AR AP L
FEH TBD A
Charge overcurrent protection voltage
AR ——
78 AL L PR AE I
Charge TBD ms
delay time for charge overcurrent protection
overcurrent - -
_ 75 I PRI R B 7 X
protection TBD
Charge overcurrent protection release mode
ERA BT R R
TBD T
7o B, i Cell charge high temperature protection
S RS TE H e PR A7 SEE A
TBD ms
Cell Cell charge high temperature protection delay
charge high | H 70 H s AR5 R bR
TBD T
temperature | Cell charge high temperature protection release
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ProWeCtion |y 2% i wiifl {R4 KR /50 Cell charge high
TBD
temperature protection release mode
H S 78 LG IR fR AP
ZEMA TBD C
Cell charge low temperature protection
78 HAGIR:
~ FEL RS 78 FRUIGR R AP S I
bRy TBD ms
cell Cell charge low temperature protection delay
charge low | PSR UG (B4 bR . o
temperature Cell charge low temperature protection release
protection HUE TR IR AR Rk 77X Cell charge low .
temperature protection release mode
LRy GNP
ZEMA TBD C
Cell discharge high temperature protection
R UL —
FEL TR HEL el PR A7 SEE P
S TBD ms
Cell discharge high temperature protection delay
Cell
FEL AR T R TR A R B
discharge high TBD C
Cell charge high temperature protection release
temperature
_ R R R AR R 7 Cell  discharge high
protection TBD
temperature protection release mode
LRy GER R P
TBD C
Cell discharge low temperature protection
EEROY GER RIS /A TN
n TBD ms
HL Cell discharge high temperature protection delay
TG, . ;
| R R R R
S TBD T
Cell charge low temperature protection release
HLSTORRIR IR #ERR 70 Cell  discharge low
TBD
temperature protection release mode
BT 5 U TBD \Y
Kt WEIF IR s 2% TBD mv
Pyt e i TBD mA
S A LS ORI HLI TBD A
Short circuit | & R4 4R elay time for short circuit protection TBD us
protection | {4 iy 3t Wi IF £ 3K
ikt Power | IE# LAEREEA 50 mA
consumption | fRARKE R <H MBI HORS> 800 UA
BMS HIH BMS HFH BMS Internal Resistance TBD mQ
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W 7R A A
SOC & TBD

9.6 Reliability test / 7] Z& 114k
9.6.1 Humidity test: 40+2°C, 90%RH, 48h
TEEEMR: 40+2°C, 90%RH, 48h

9.6.2 High temp. test: 55+2°C, 2h
Frmdt: 55+2°C, 2h

9.6.3 Low temp. test: -20+2°C, 16h
RE MK -20+2°C, 16h

9.9 il
9.9.1 Communication Page Table / @S

TBD

9.9.2 Communication Parameter / JBiZ%

TBD

10.Security Test (Cell) / Z&PR ()

ltem Conditions
TiH ZAFER

Test Method
W1

Requirements

PRAEESR

Over | Initial, Fully | 7E5ii25°C &2 CIREL T, 445 HL 5 1CHIIEHCHE 2 FLAS IS 15 A2 RO 26 1 H
charge | Charged | Bl Lh, SRJGH HUAS KIS 50 (OBRHE 76 HL 7 k47 75 .

No explosion, No fire

MTEH | BT, TR | R T LA LS DL LC LR 7E L A B R UE P TS R IR LS AR | AR, A K
ik HL Lt LU [B]IA 1h )5 2 1k e, Wi%E1h

Over Initial, Fully
discharge | Charged
MR | A, A
bETY F, H

TEER25C £ 2 CHBET, K HE F 1CHR A 2 FE A P e R E I 48 L s, | No explosion, No fire,
i B 1h, S8 )5 H B FIURS 5 IR bR v 78 g kAT
H4 Z09 LY RS DL LC LA FE.90min, B4 1h

NO leakage
ANEKE AN I AR
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Heat Initial, Fully | fEER25°C 2 CIREE T, Hf B0 1CHAL 78 50 E 28 H 0 U 5 0 S O S FEL 4% 1L HRL I

shock | Charged i B 1h, S8 5 H B FURS 5 IR bR 78 H g kAT . No explosion, No fire

b | B4R, TR | K S R A OB R4S, BASC/min B = IR T E130°C2°C, HARFIIREE | AR AR K
M FHL I 30minJ& 15 L im#, W ZZ1h

Initial, Fully . . o ;. o . N s ) )
. Charged TEEIR 256°CE2°CHEER, KA 10 MR 3 AR T ol e B¢ EHL | No explosion, No fire
- T —— JE, #AE 1h, P85 F& BB 15 iR AR o 78 Fe 5 VR IEAT 78 HL NO leakage
AT 7 ’ b
— Ha HLE IE Bt ) R AN 1.5m (14975 BE AL R R B K Ve Hb T B, R 1h AN AR K AR
EZR 25°CE2CHEE T, K th F 1C FJTCH 35 B E AU b e BB 28 1 o
nitial. Full F, HAE 1h, S8 5 4% B USRS 35 A AR 78 FR T VAT 7R .

Crush Y R B AR R _ _
g | o9 Gt 7omm ok R, K K T S Mo explosion, No e
Lt I ‘ . ‘ ' T, Rk
IR7Y _— BrE#EE: (5+1) mm/s

PR RERT R B OV B A Bk 3] 30 % BB [k /735 3 200KN J5 1% 1EH &
WM%E 1h

Short Initial, Fully . N . .

o TEZEE 25°CH2° CHIET, ¥ HC ] 1C H B &8 FE O JUAS T i e 1A R 20k . i

Circuit Charged T B 1h, SR 5 42 s L 5 (75 P A No explosion, No fire
s | g, | S " ' RHEEAE ARk
- _— " LE B IE AU AN SR 4 /T 5m Q L P, #74E 10min ZRJEAMEE 1h *

T {

11.Cell Size R~

R~
— |&H
94 (mm )
; H | 652103
[ |H
| Pl | 821015
i
|
B - P2 | 18.45:0.1
3 g1
_ (7R _ P3 | 1830+0.1
| ®4 | 18.50+0.15

Page 13 of 15

FHYR'S SF-T-016 B




BT = WL AT FES
KAYOQ DA KAVO BATTERY O, LTD

DONG GUAN KAYO BATTERY CO., LTD

12. %K Package

Battery Packs

FH(TBD) A Hith

REEE

YL B O R i B, HE B BAS B o v

13. Storage and Transportation / f§fF5ia%
13.1 Storage / fi&f7:
13.1.1 The Li-ion battery should be stored in a cool, dry and well-ventilated area. Keep away from fire and heat.
PR TRV N T O RGE A, TR, KA, Nzt B K R e A T
13.1.2 The best capacity in storage is 30%-70% (voltage between TBD ).
oA AE I 25 At A2 FRL Y FR S 30%-70% ( HiJ& TBD ).
13.1.3 The battery should be stored in the specified temperature range, and according to the requirements of this
specification for 3 months for 1 full charge and discharge and fill to 70% power-.
P 7 2 HE ARG P45 08 MO AF ZORAZ I, IR IRAAR T 25Kk 3 M H BT 1 ke B AT b 2 70% L& .
13.2 Transportation / iZ#i:
13.2.1 Do not mix the battery with other cargos.
B R 5 e TR IR
13.2.2 Do not immerse the battery in water or get it wet.
ANELRG IR A K, B R
13.2.3 Do not stake batteries over 7 layers and upside-down.
AER RIS o 7 F, BCEBIE R IT .
13.2.4 Do not transport the battery when the ambient temperature is higher than 65°C.
ANEEAEIR T i T 65 °C I 12 i FLL .

14. Use Attentions / fHEEEIN:

To ensure to use battery properly, please read the specifications carefully.
D ORAE ISR AE A L, AT e 5 LR VR .
14.1 AbEETTVk:

14.1.1 Do not dispose of the battery in fire or expose to the heat.
ANEHE M E K, B R Fe A A I T

14.1.2 Do not connect battery in charger or equipment with reverse positive and negative terminals.
ANEHE I IE L SR SR AE 78 L AR B T B b

14.1.3 Do not short circuit the battery
AN L T R K

14.1.4 Do not make battery in physical shock or vibration.
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ANE il B R B LT

14.1.5 Do not disassemble battery.
AN AR LIS

14.1.6 Do not immerse battery in water or get it wet.
ANEEAE BB IR A K H B LB 32 3

14.1.7 Do not use batteries mixed with other different type, model.
ANEAEAE AL S, ASFHE AN R A7 R B s R & 7R — AR A .

14.1.8 Keep battery away from children.

e )LE, AZERLEER,
14.2 Charge / 7t H.:

14.2.1 Battery must be charged in appropriate charger.
PR 0 ZLE 156 P 78 FEL A PR L

14.2.2 Do not use modified or damaged charger.
AN A A Sk 1) B SR ) 78 LS

14.2.3 Do not use unqualified with the specified charger.
ANEAE AT G AT A ER I 78 f s

14.3 Discharge / Jilt H.:

14.3.1 Do not discharge battery with surpassing current of specified.
ANEAE P LR AR 54 R F AR T

14.3.2 Do not discharge battery when the ambient temperature is out of the specified.
AN AR 58 R P T A Tk Y R 4 LV AT TR

14.3.3 Do not over discharge battery.
ANEERT L HEAT I TR

14.4 Disposal /)% 7 Hjth & 2.
Dispose of batteries appropriately according to local regulations different from other countries.
P2 AN [ [ ¢ (0 IR 7 LML PR U 1 AT IE A 538, S BRIl S i it

15. Warranty / i FARIE
The battery warrantly time is 12 months, but kayobattery won't take any responsiblity for the case of using the batteries

out of this spec and request environment.

12 AR R OR BT, FE AR 150 PR 58 2 AN Rt R AR R4k, AR A F AR BT E

16. Others/ H'EHM

Because batteries utilize a chemistry product, battery should be used and stored appropriately.

Otherwise, it maybe leads to battery performance decline; even so, it can be deteriorated, damaged,

electrolyte leakage. So, please read the specifications carefully when using, storage or transportation,

and keep maintaining battery according to the specifications.

R B T AL i, T ROEE A AR HR ks S B A AR . B, ATRe SECRMERE N IR, TNV PR, HE
B P ASER . FERETRT, W S S e A R B A AR 1, B 1A 3R] A, PRIEVH P AE 8 LA A T FRit e i A
176 Y .

17. Note / @40

Any other items which are not covered in the specifications and it shall be referenced to relative standard and consulted

by vendor and customer.
B H A E ARG, N2 8 AT AR 45 2 4 5% 5 A0 G 7 1 B R A T o
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