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1. HH) Scope
AR BARRAR AT B TE R M s, BRFE B AFE RIS s . A 2 L

TR R S R .

This specification describes the design and development of the company's battery, it is the product of
design, production and inspection basis. Its role is to understand the quality of the product and using the

correct method for customers.

2. IKIERUE Performance

vt N RICANE [ F b < GB/T18287-2000" (55 HL 14 FH A B 1~ H it s LS )
Issued by ‘GB/T18287-2000’ national standard of the People's Republic of China { Li-ion battery
general principle)

3. EBE AR SE Parameter

FF5 | A% B
NO. Description Specification Remark
T
! Battery Model 406072P
BN
2 Rated Capacity 2800mAn
T 73 B
3 SR 2820mAh
Type Capacity
i IENEN
4 Nominal Voltage 3. 8Y
5 L7 PR 4.375+0. 025V
Overcharge protect voltage
I TR HL
6 Over discharge protect 2.5VE0. 1V
voltage
Over current protection
3 RLER DRAP T e A R R A
Short circuit protection Short circuit protection
_ . , S
B R 7  AREEBERS
9 o Since the recovery or transient
SCP Release condition )
charging
A7 RO
10 Storage Temperature 5 35C L4 (1 year)
11 A FH <160mQ HLUE A B <60mQ
Inner Impedance
RO FREE T A FLIA
12 Max continue discharge 0. 5C
current
Max charge current '
A AERRA: A0
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4. BBIBfE I IE (The battery environment)
4.1 i e LR Z Vi . 5~457C;
Battery charging temperature range: 5~45 C.
4.2 R AR EEYE . -10~565C.

the battery discharge temperature range: -10~55 C.

5. HiARIEIR (Technical indicators)

5.1 E#EBE (Conventional performance)

Frs W& FAF 1B ER
No. ltem Testing Method Requirements
1 ?E‘EE‘E.JZE Ik 4.35%0. 05V/Cell
Charging voltage
R HLE
2 The end of discharge | 3. 00.05V/Cell
voltage
LLO. 2CHLIAIE R FE L ZE4. 35V/cell, $%4. 35VIHIETE 75 Ha B ) R
— Vi H- 9 | o faray . N7y . .
; R R L UE?JO?E;EA MM T%T0 hOZCEE{}IZ S5/l 0,435 T 8 /NIFF o
Standard charging mode sing 0. constant current ¢ arge to 4.35 /[cell, to 4.35 The charging time
constant voltage charging, the charging current is less than or | is not more than 8
equal to 0.02C until the current. hours
PLICH IR IEIR FE B & 4. 35V /cell, #£4. 35VIE[ETE 25 B INHA] R K T
> - v g v
4 ol EE’U Eia?EﬁEﬁtﬁ?\%ﬂ?ﬁ' OZC;EE:}E&SV/ Il, to 4.35V 2.5 DBY
F h sing 1C constant current charge to 4. cell, to 4. o
ast charge mode constant voltage charging, the charging current is less than or | The charging time
equal to 0.02C until the current is not more than 2.5
hours
e - \ X - TR IS 1) KT
ST RS DibrifE7e AR e Ja B /N, LLO. 2CHIRE | L, :
PRAETBCR I BE . 55 300Min
5 Discharge performance TS 3. 0V/cel . . . Discharge time is
standard The standard chargg model filled, set aside for 1 hours, the greater than or equal
0.2C constant current discharge to 3.0V/cell. to 300Min
— LA LA R, bt pLac s |, KR T
i W ZE 3. 0V/cell, oAV
6 Rate discharge Discharge time is
performance The standard charge model filled, set aside for 1 hours, the reater than or equal
1C constant current discharge to 3.0V/cell. ? . q
0 54Min
TR IS 1) KT
T 54Min, HLG
I~ B M TS
N AR £ 60 Ca2 CREMIAL AR 2 bt 43 | A
P 1 B JEBA 1C HURACE A 3. 0V/cell. . o
7| High temperature The electri filled at 60 £ 2 “C OC use 2 h d Discharge time is
erformance e electric core filled a + use 2 hours, an greater than or equal
P then to 1C discharge current to 3.0V/cell. to 54Min, the electric
core appearance
without deformation,
no burst.
PELR AR AR A0
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2 210Min, H
e g SN N . 11 T~ 2 F J
DRI M, O (-10£2) CHOMEH ;{W%W/‘ A
i P R iR 16~24h J5, 0. 2C BUFEIRACR A 3. 0V/celle | ™ b oo time is
8 Lo‘r’f" temperature Charging in standard mode, the electric core into (-10 + greater than or equal
periormance 2) C low temperature box with constant temperature in 16 ~ | to 210Min, the
24h, 0.2C constant current discharge to 3.0V/cell. electric core
appearance without
deformation, no
burst.
DAFRIERE A 78 HL J5  FEFR BRI 20 C5 CHISRME T, e et i T
B HOR T B% W B 28d, fEEL0.2C MU EBEAT IR A= |, ,
o | FrBiRIFRES 3.0V/cell. Wl aSMin
Charge retention Charging in standard mode, the ambient temperature of greatlesrcthaarr?%rlgfu:
20 ‘C £5 7C, the electrical core circuit using 28d, then 0.2C to 255Min
current discharge to 3.0V/cell.
PL0.5C HLE AL A 3. 0V/cell, FELL 0.5C HL
fE IR 7E HL 4 4. 35V/cell, SRJSTEJE 4.35V/cell EH
Ji/NTF0.01C, ik 10Min, L 0. 5C HLJEfE ik L &
3.0V/cell, FHALLHUR, Hiik 10Min, FHEAT R — 78 8 4 HOR T
fEH, BERES=JUICERE/NT 80% 1 0.5 C K | 25T 300 X
0 Ty B, Cycle number
Life cycle Using 0.5C constant current discharge to 3.0V/cell, then greater than or equal
0.5C constant current charge to 4.35V/cell, then 4.35V/cell of | to 300
constant pressure charged to the current less than 0.01C,
static 10Min, 0.5C constant current discharge to 3.0V/cell, after
discharge, static 10Min, then the next charge discharge cycle,
continuous three times until the discharge capacity of less than
80% the first discharge capacity of 0.5 C.
DARRERR A 78 45 S TN 40%~50% 4 &, 28
JEAEIR IR 20°C+5°C, AHRTIR L 45%~85% I i R B ] o T
11 The storage Inostandaord mode for pharglng e!ectrlc core filling capacn}/ Discharge time is
performance of 40% ~ 50%, and then in the ambient temperature 20+ 5 C, greater than or equal
relative humidity of storage environment in 45% ~ 85%. After to 240Min
12 months of storage in 0.2C discharge current to the
termination voltage.
e e N -
| TR H B e 3.80.4.00V
Voltage of shipment When the battery voltage
5.2 ABEFEMMERE  Environmental adaptability
Fr5 N M R FER
No. Item Testing Method Requirements
S, L vy He TSRS o, o T N I farey
S bR HE 7S LB A R B 0T, | IRITTRER T 55
AR ]90% 95 (T T A i L ashUm, 4 | I 36Min, ALY
S B AE PR B 20 C25 C A A F il B on, oy | BB B 8
Ve R VR M B ICH T L R, JskEE.
1 Constant damp heat The electric core according to the standard charge mode Discharge time is
performance after charging, the electric core into 40 ‘C+ 2 C, relative greater than or equal

humidity 90% ~ 95% constant temperature and humidity box in
use 48h, the electric core removal at ambient temperature 20
+5 C conditions using 2H, then 1C discharge current to the
termination voltage.

to 36Min, the electric
core no significant
deformation,
corrosion, smoke or
explosion.

GRS ;
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R bR 7e A e L e, R RS B e S Bl
ik Bz e e R s) 6 1 61 b, 1% R IRS) A
R IRIE BRI B A, X Y Z=AJ7 B
10Hz~ 55HzE 5 R 3)30min, F550% 4 1 oct/min; N P E T
IR 10Hz~30Hz AR ECRIRIE): 0.38mm | f5, . B Hak
IRENMAH: 30Hz~55Hz MAZIRECRIRIE): 0.19mm. | B4E, i E AR
RE) 5 The electric core according to the standard charge mode KT nx3.6V.
Vibration experiment after charging, the electric core installed directly or through the No obvious

fixture mounted on vibration table, adjust good test equipment
according to the amplitude of vibration frequency and the
corresponding to the following, X, Y, Z three direction from
10Hz to 55Hz circular sweep vibration 30min, sweep
frequency is 1oct/min;

Frequency: 10Hz ~ 30Hz displacement amplitude
(:0.38mm Amplitude)

Frequency: 30Hz ~ 55Hz displacement amplitude
(:0.19mm. Amplitude).

damage, electric core
leakage, smoking or
explosion, voltage is
not less than n * 3.6V.

AR HE 7R IR R F i, B ARSI XL Y
Z =A™ HRH o Bl ) B et e BR[E R ST b, 1%
I A TSR R R G i Rk RSB TR, AT R AR R
Fik b O AE S 5 100m/s2
B iRl I EL 40~80

L TG W 5
i W B EL

Jik RS [R] 16ms B, ESHEEA
A A% Fi43 L 10004106 &F nx3.6V.
Impact test. The electric core according to the standard charge mode No obvious
after charging, the electric core according to the average X, Y, | damage, electric core
Z three mutually vertical axial directly or through a fixture in the | |eakage, smoking or
solid surface, according to the following requirements adjust explosion, voltage is
good acceleration, pulse duration, collision test. not less than n * 3.6V.
The peak acceleration of 100m/s2
40 to 80 times per minute collision
16ms pulse duration
The collision frequency of 1000 + 10
HUEMZ bR 78 AR T8 FUR 4 FRUETRE M e B (B
I A5 )2 1000mm (A2 E Bt 2kvE B B T 7K e T
) 18mm~20mm JE AR F, MX. Y. Z IEf
7‘5@(#4‘7‘5[?)"7‘5ﬁ§£|3&5%7§ I m amwg Z N T
I ﬁﬁﬁ%ﬁ%ﬁﬂ)%ﬂ%ﬁﬂaﬁf?%?3uh_lﬂw¢ﬂ$1&%
HLOS R 1

The electric core drop

UAEH A — OB BRI

The electric core according to the standard charge mode

51min.

test after charging, the electric core samples from the height lThi electric core

(lowest height) for the position of free 1000mm fell to the no eka age, nol oo
ground in the cement of 18mm ~ 20mm thick hardwood Zirzgh:; neotier;(g (c))?lr?g{
version, from X, Y, and Z positive and negative direction (six less tha% 51min
directions) in each direction, free fall 1. Free fall after the end '
of the electric core, with 1C discharge current to the
termination voltage. Then press the 1C current charge
discharge cycles, charge discharge cycles should be no more
than 3 times. Three cycles once can be achieved.

PELR AR AR A0
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5.3 Z4MER

Safety performance

Frs W& A L FER
No. ltem Testing Method Requirements
B & Ao 78 A S 78 L s , AR TE R R R 45 i B AELE . A
HoESh,  AEUCE R B AR, I | ) m e
AR kR BT N2CHLL I A% FL AL - %
1 The overcharge According to the standard charge battery charging mode, The batterv is not
protection performance with constant current and constant voltage source to the battery explosive ngfire no
load 8h, constant current and constant voltage source voltage is smpoke or’li uid ’
set to 2 times the nominal voltage, current setting for the 2C leakage q
current of the external current. ge-.
o N X RV AVERLE . AN
Ht HARAE FE LR TE LIS, DAO2CTUR BB RE | 4k . R B HSLIR
N NN -
LR P e | JE, AME30Q G H 24h .
2 Over discharge protection According to the standard charge battery charging mode, The battery is not
performance the 0.2C discharge to the termination voltage, an external 30 explosive, no fire, no
ohm load discharge 24h. smoke or,liquid '
leakage
RV A AR A
ANE K A E M EL
y o " i VLU 7 3 e
B BT  HE S o 0 | T BT
FLi The KEIEGURITT, BIBLACHIRBH s | (7 -
ST B AR B P R B R R The battery is
3 Short circuit protection According to the standard charge battery charging mode, not explosive, no
performance the positive and the negative poles of 0.1 Q resistor circuit 1h. fire, no smoke or
The positive and negative pole disconnection, instantaneous liquid leakage;
current charging battery with 1C 5S after the voltmeter to instantaneous after
measure the voltage of the battery. charging, the battery
voltage is greater
than or equal to 3.6
\Y
AR HE TS RS TE S, R AR ) R R T A T
WETH R 6 B, g i & KRN
17.2Mpa, e KAE /18 13KN B8, SRk sk | ISR K. A
4 .lfr']e R \ueeze test The electric core according to the standard charging models,
q the maximum area plane electric core positioned on the No fire, no explosion
extrusion platform, by applying the maximum pressure to the electric core
plane is 17.2Mpa, the maximum force is the power of 13KN,
when the extrusion reached the maximum value when the stop
pressing.
L R AR RS, WA TR || e ol
sk FELL(5°C+2°C)/min B FE T3] 130°C+2°C IR #F 30min. i
5 Th | shock The electric core according to the standard charge mode No fi losi
ermal shoc after charging, batteries placed in the hot box, temperature of (5 Io It:‘e norexp osion
+2 C)/min rate rise to 130 £ 2 ‘C and maintain 30min. electric core
PELR AR AR A0
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o |

Over charging

R AR HE TS AT i e, A AV R L
TR, EREAOR T EIR R, A R E 3C
B, N nx4.8V, SREXTHEELL3C B e, EEH
AR nx4.8V, HUR BT 0A . I AR P AL

OIREARAL, ISR N SIS EARL 10C, 45
WS . (AR 5250 /2 75 T0 HLC AR I 46 % 1 1 L AT
1)

Batteries according to the standard charge mode after
charging the batteries take a thermocouple placed in a fume
hood, connect the positive and negative in the constant current
source, adjust the current to 3C current, as n x 4.8V, then the
current batteries to 3C charge until the cell voltage is n X
4.8V, current will be close to 0A. Monitored during the test
temperature change batteries, when the batteries when the
temperature dropped to lower than the peak of about 10 C, the
end of the trial. (This experiment is no batteries in the case of
the external protection circuit carried)

OARE K AR
JE

No fire, no explosion
electric core

;|
Short circuit

W4 TR A I LS B T I KU R L IR AR
(B S AR T 50mQ) . 50 72 v s R FC IR B2 AR
o, 2SR BT BE B L IE(ERZ) 10°C, 45 A5,
(A SR B0 AE T RS AMR P 2 B 17 0 T HEAT 1Y).

The electric core is arranged in a fume hood. In short, the
positive and negative poles (the line resistance of less than 50m
Q). Monitoring the electric core temperature variation during the
experiment, when the electric core temperature drops to about
10 C lower than the peak, the end of the trial.

RS AR KL A
BNE, SIS
I A e T
150°C

The electric core
without fire, no
explosion, electric
core external
temperature not
higher than 150 C

PAE AR RERRHEDNAIA .

The above technical standards of performance test environment.

iR (Temperature): 25+2°C

X SE  (Relative humidity): 45+20%

MR 414 (Test conditions):

KT R 2 B I s, BRIt 22 VR R K 6 R 7 BRTUA A IR R B I BL T, HARI R 7E 7 IR

PARRE RO AT

The protection device of battery, in addition to battery safety performance in the 6 and 7 for the two without a protection

device, other tests were carried out in the case of belt protection device.

204 T RHARG A B, A DRI AE A (R 5 B 47 1.

For the device with no protection of the battery, all test are carried out by the device with no protective case.

GRS ;

SCAFRRA: A0
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6. R R 555 PCM Specification and Characteristic

6.1 SRR
PCM Diagram

@ @ 10Z0-XAX 00A3Y I I I I ®
D, — ¥ I_m
ae— -
e ]

(=P — —

D il 1 I I THF

6.2 tRAIRPERE S 2L
PCM Electrical Characteristics
NO: i H ¥ L:2¥ivA
) Item Specifications Unit
1 A 4.375+0. 025 v
Over charge Protection voltage
2 W7 EAL 4.2040. 05 v
Over charge release voltage
3 ARIERMIE 807200 ms
Over charge detection delay time
4 i 2.540. 1 v
Over discharge protection voltage
5 R A 3.040. 1 v
Over discharge release voltage
T TRCAE IR B () ~
6 Over discharge detection delay time 407100 ms
7 LI R L 0. 15+0. 03 v
Over current detection voltage
T I A AR N () ~
8 Over current detection delay time 10°20 ms
L PR AP G AR I [7A] ~
) Short circuit protection delay time 520 s
Vray
10 HFERL _ 6.0 max uA
Current consumption (Operation)
PSR SCAEREA: A0
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6.3 PRI B
PCM Schematic diagram

2
: 51G1L s
1 DiD2 3
] na | =
ERE
IJ—{ |+ D
= |2y || 4o we
1 e a 2y vop b
g'_l%;ﬁﬂ —l 3 o3 RC = ::E-u.'.'
oo
il ; VR1
s bas 55: <;.!l:l:'3
) 3'_]{ b
<
r A
=l
= rg'n =
6.4 fR3H BOM
PCM BOM
F e ) # .
o YIFMES ) SRR n B B = _ =i
= ==}
1 Ul # % IC 7071 SOT-23-6 1
2 U2 MOSFET 8205A  SOT-23-6 2
3 R1 Wi e 100Q, £5%, SMD-0603 1
4 R2 T e fE 1KQ, +5%, SMD-0603 1
5 C1 W e 0.1uF, -20%/+80%, 16V,SMD-0603 1
6 R3 Wi e NTC 3KQ, +5%, SMD-0603 1
8 B- B+ #H 6.0*%3.0%0.3MM 2
9 PCB KYX-QZ01 1 |0.6-0.7MM
PSR SCAEREA: A0
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7. FERCSEF) Mounting structure
7.1 HLFEYIElL Battery materials

? M2y M2y ARy
B KL FR PRI L:=K {72 H&
1 ZEWON 406072P 2800mAh PCS 1
N KYX-QZ01

2 PR 7071/8205%2/M; J F.4://NTC PCS 1

3 HEZE T QZ01 HEZE PCS 1

4 W F JF: HO.15+0.02%W61.0%0.2%1.70.5+0.2mm PCS 1

5 BRIl (L 4%) PCS 1

7.2 AR SFEEM) (BB mm)

Dimension (Unit: mm)

/6,0020,20

AR YAERRAS: AO _12-
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7.3 Rk
PRI BT S, RGP, 3T 78

S

& PINEG4

Model: PinePhone

Rated Capacity: 2800mAh (10.64Wh)
Typical Capacity: 3000mAh (11.40Wh)
Rated Voltage: 3.8V

Caution:

* Avoid short-circuiting

¢ Keep battery away from high temperatures

+ Only use compatible charging cords

» See User Manual provided with device

MADE IN CHINA

KHX/BZ-QZ01

8. fEEiBH Packing Instruction

BEREIE. RaF. BUERATE GP/T 191-2000 (22K
The photo, size and color of the mark are all comply with the requirement of GP/T 191-2000.

AT SAFRRAR: A0 13-
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A

NT

IR Safety warning

ﬁi Kﬁ Danger

B R . I BRAE, S IEST DUR B VS I

In order to prevent battery leakage, explosion, fever, please observe the following precautions:

1.

10.

11.

12.

13.

14.

15.

S

THASERE IR N K BGREKF, EE B .

Please don't put the battery into water or seawater, pay attention to moisture.

EAZR RO AR, Ak U IS

Please do not use the battery near the heat source, fire or heater.

AEFEHUN, TR E TS A .

When charging, please use the charger.

CEAEESE R IE () ) K.

Please don't reverse battery positive (+) and negative (-) polar.

CTHANERRE L ERAE IR L R S AT AL

Please do not use the battery connected to the power outlet, automatic vehicle lighting.

BRI B Tk B BRI R E

Please do not use the battery disposal at the fire or heat objects.

CEAEREBIIE (1) GO R AR AEEHERM SR SR, g, RS s

1 o
Please do not use the battery positive (+) and negative (-) polar conductor short-circuit, don't put the battery and

metal conductor, such as necklaces, hair clips, together with the transport or storage.

E AR T B E I AR .

Please don't knock or throw throw battery.

AN E B B B BRI R o s, AN B AT B R AE BT

Please do not use needles or other sharp objects piercing battery, struck by a hammer or step on it don't.
TH AR ERIE .

Please do not direct welding battery.

A A 2R E, N7 IRIEH B AR ZEIIRE, 1A B0 f i ) T SR AR TR AR o
A safety device in the battery, in order to guarantee the safety of its inherent function of the battery, please don't
break down or alter any part.
5 AN EAE ST KRB AE I AP P e H
Please don't close to the fire or charging in hot environments.
JR 7 2 FM N A AR BT A, DABITEE K BRAE .
Waste battery application of insulation paper wrap electrode, in case of fire, explosion.
anep e R, FARRCEE N IR, VAN, ANSK P BEIRES, SERISERIARYT, 5 a4 T R .
If the battery electrolyte leakage, into the eyes, do not rub the eyes, rinse with water, immediately to the hospital,
otherwise it will damage the eyes.
T AL Bt T R AL (B B SR MR R ) , B2 SRR IE K, TR AN A i
A5 o
Please do not put the battery in high temperature (such as direct sunlight or heat the car), otherwise cause the
battery overheating can fire, reduced performance and life.

AR SAFRRAR: A0
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10. Y EEHEI Matters needing attention

L otfR e, RN 228 2 a0 s, (L i ol THIGE R PrZoRME g 2, SN, 2eiEs
R, SRR SR BRI K
To ensure safety, the battery must be provided with safety devices, use, do not in the static electricity is stronger than
manufacturing required otherwise, safety device failure, leading to overheating of the battery, rupture, explosion and
fire.

2. 00 RJLE AL A i, AR AT T2 s U S AT A, EL ORAIE PR £ A ] P S 0 20 1 6 1
If you use the battery for children, should designate them according to the instructions for use, and ensure the battery
at any time must be normal use;

3RS, FLMR R T R R AR b, K b e b R SRR AR R, 75 DU 2 R
If the battery electrolyte leakage, stick to the skin or clothes, please wash with water or use water to wash clothes,
otherwise it will corrode the skin Die.

4.9 T ABAEEERFE R, TP A, R R ST R SR EI (MR E L)

In order not to install the wrong or loss of the battery, please carefully read the instruction manual, and installation
and disassembly (in accordance with the guidance from the device)

5. B AN IME A, 15 10 v 3 LR R CT R i 7, 75 D) S o R et e s B AP BB ks> A
If the battery is not used for a long time, please take the batteries out and placed in a dry place, or the appliance will
be corroded battery performance and reduce life expectancy.

6. AT G R, AR T AT, R SR SR EEMAR, RS
o
If the contaminated the battery terminals before use, please clean with a dry cloth, otherwise it will result in poor
contact with the device, power shortage or charger failure.

TR SRR AP R A AR R GRS, U A SRR 2 o R R AT SE R DA
it 7 2 A 2
If the specification, raw materials, production processor production control system to change, to change the
information will be increased with the quality and reliability of the data written notice to the consumer.

8. LRIFHIR Shelf life
DRI M H ) (505) JHaae 12 4> H .

Shelf life is from the ex factory date (printing) began in 12 months.

9. P f BT Product liability
T WA 0P A T S R YR 2R FE 1A R A RS TR SO S T (R R (5 e, p iR &5l daith ik
B RAERREHRSE . 3T B 1 IR F AT 805 Prid O T AN, IRYIBHESE R T AR A
A A FARAE BT
You must obey the following Shenzhen KEHUAXIN EIECTRONICS Co., Ltd. specification and file comments using
the battery, due to misuse and will cause the battery overheating, fire or explosion. For not caused by the operation

of any accident in accordance with the specification, Shenzhen KEHUAXIN EIECTRONICS Co., Ltd. is not

responsible.

AT AFRRA: A0 15-



