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2.Scope EATEHE

This specification describes the basic performance,technical requirement ,testing method ,warning and caution

of the Li- ion Cylindrical rechargeable battery.The specification only applies to Shenzhen Sunhe Energy Co., Ltd.
AAERLE 7S TR AV S I AR AR R . BORER MRk S I, AR v R TR

DITT = A BH A I 43 A5 PR A ) B A 77 1) F
3. Initial dimension #JE R~

E
E
L o 20*20*10mm £ FHE]
%I | o Bk EEMVIEEIE
PCM e
22 E
L %
+H :
" b
. 10mm ili E
HX50004-2Y 10.8+2mm 60*35 2mmEH S & o
T e, Bk VIR EISE 0
ULTOOTAWG 188 Red Pe ' 4 ([}
pCM —F ' c
E
od
H
(97 ]
FRl: BRI 257 L 9.2 FRIG
I 5 HUE R SF :Max18.4mm ()65, 1mm (L)
AR WEE G PVC i
Unit 847 (mm)
T (BE) Max:38.5 W (5D Max:57.5 H (&) Max:70.5
L(GI &K ) 160+£5 Connector (GEF£#%) | HX50004-3Y 1E[A]/UL1007AWG 1 8#/41 2
X CW1244ALBS+CW1051ALCM+AGM405A*2+A03400A+NTC (10K, B=3435) +12A —i
PCM (f&471R) N
RS 22+R003
ST Hl4# INR18650E 26
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4.Specification = G

Item T H Specification 24§ Remark 3 £ 7+
4.1.1 Typical Capacity FrfR & & 5200mAh

Minimum Capacity #/)

PRA=N
e

5150mAh  (0.5C)

4940mAh (1C)

4680mAh  (2C)

4160mAh  (3C)

E=R AR GINE 8
0. 5C=99%
1C=95%
2C=90%
3C=80%

4.1.2 Nominal Voltage HrFR HL &

11.1V

4.1.3 End Voltage /it FL# % HL JE

8.25V

4.1.4 Charging Current (Std.)

0.5CA= (2600mA)

Ambient temperature M55 15 &

v 7o B HL i
4.1.5 Charging Current (Max.) A Ambient temperature M 5515 &
Bk g s
4.1.6 Charging Volt
: arging Voltage 12.6V

FEHLAE
4.1.7 Charging Time (Std.

1.7 Charging Time (Std.) 2~3.0 hours
o 78 FL R[]
4.1.8 Charging Time (Max.

arging Time (Max.) 1~2.0 hours

PR 78 HL I 8]

4.1.9 Discharging Current (Std.)

0.5CA= (2600mA)

Ambient temperature 351 &

PR TR L -20~+60°C
4.1.10 Continuous Discharging Current (Max.) sA Ambient temperature P55 &
RO RF B2 TR R AL 0~+60°C
) .- o AC Impedance
4.1.11 Soft Pack Internal Resistance J it P4 BH(25°C) <120mQ S 1KHz
4.1.12 Soft pack Weight il i H & <310g
less than 7 day 0t55°C
NF TR
4.1.13Temperature range less than 3 month -10~+40°C
for storage =MHUA 60+25%R.H. at the ?hipment state
IR S less than 6 month 5 1350C CH BRARAS I (O3 B 3 D
NN
less than 1 year 15-30°C
—FLA
4.1.140pen Circuit Voltage 11117V Measure with voltmeter.

H B L

fik ) P IS R AT I
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5.General performance ##IERE

No. Item i H Test methods and condition M3z /7 ¥ A1 4% 4 Criteria Fiif

After standard charging, rest battery for 10min, then
discharging at 0.2C to voltage 8.25V, recording the

0.2C Capacity ] ] ) )
5.1 0.2C %kt discharging time. >300min
S bR e S S 10 400 SRR 0.2C ARG E 8.5V,
B S0 LN ]

After standard charging, rest battery for 10min, then

. discharging at 0.5C to voltage 8.25V, recording the
0.5C Capacity

5.2 0.5C % kit discharging time. >114min
DU S JHE 10 4 SR 0.5C LR 8,25V,
0378 i L )

Constant current 0.5C charge to 12.6V, then constant voltage
charge to current declines to 0.01C, rest 10min , constant
current 0.5C discharge to 8.25V, rest 10min. Repeat above
Cycle life steps till continuously discharging capacity Higher than 80% .
53 e e . . >500 times
T A of the Initial Capacities of the Cells

JeH 0.5 CHRARE 12.6V, FIEE 12.6V A EERH
HL<0.01C 14 B 10 738, 1 H] 0.2C AL 2 8.25V; X4

B 10 8k ERE L ED IR H BB A R YII E E N 80%

20+£5°C, After standard charging, rest the battery 28days,

Capability of ) . .
keeping d?scharg?ng 'at 0.2C to voltage 8.25V, recording the .
5.4 electricity discharging time. - ‘ >240min
5 (R A ) FE 20+5°COHRAS T, bm v 78 10 FL 5, FRLES AR B 28 R AR JE
0.2C JRCHLZE 8.25V, it sy Hi e .
Battercycle PEIIK | 50 100|200 |300 |400 | 500
times and #
capacity R B 20-25°C,
55 | comparison | e 0500 [ 93% | 90% | 88% | 86% | 83% | 0-5C PREFIES
table N — MG
R KL
B RN
6. Environment performance ¥ 3&E{:6E
No. Item T H Test methods and condition #Mia /7 % F1 2% 44 Criteria FriE
Discharge at After standard charging, rest the cells 2h at 55+2°C, then
high discharging at 1C to voltage 8.25V, recording the discharging
6.1 temperature time. >54min
N Gl PRHEFE L, fE 55£2°CoR A N IAF 2h, RJE M 1C TR A
8.25V, T icl sk T LI 1),
Discharge at After standard charging, rest the cells for 16h at -10+£2°C, then
6.2 | low temperature | discharging at 0.2C to voltage 8.25V, recording the discharging >180min
(TN GEN time.
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PRUEFEHLE, E-10£2°CH A FIEAT 16h, 28/ M 0.2C Tl
£ 8.25V, Prit s I [h].
. No fire,
) The full-charged batteries are to be stored for 6 hours at an )
Altitude No explosion,
63 | Simulation) Test absolute pressure of 11.6 kPa and a temperature of 25 +2 °C. No leak
. imulation) Tes . . s e e o leakage
s g | TPRLBOA SR, EMASE VRS TS T T
e 11.6KPa, FFAEME TR 6H S
i
A full-charged battery is to be subjected to simple harmonic
motion with an amplitude of 1.6 mm total maximum excursion. No fire,
o The frequency is to be varied at the rate of 1 hertz per minute | No explosion,
Vibration Test ]
6.4 BRI between 10 and 55 hertz. The cell shall be vibrated for 45 No leakage
N - -
minutes along vertical axis to each other. i 78 FE J& I HLES | ANE KGANEIE, A
EEIRsh G b, W LR ER P REIRED 45 08, 4k Tt
I 1.6mm, FRENIFA 10Hz~55Hz, R824k 1Hz.
BEeC | -10°C 0°C 25°C 30°C 55°C FLIB A AE 25°C
Bait 0.5C fERIEE 7S
atte
" try £ 12,6V, ik
capacity-temper . o
pactyriemp W 0.01C 5, 433l
ature — =
6.5 - wHOE | 65% 85% 100% | 100% | 98% 1£-10°C, 0°C,
characteristic "y 25°C, 30°C, 55°C
rh it 2 R ' 4 4H
ﬁ?ﬂx B 4H FLL0.5C
ﬂ“ Ry N
R 825V, il
RIHA &
WS | WERAAE 1A | WA E 2 | WA 3 A 0.5C fEH — il
NH MR, 0.5C
ER/NENE SV
Storage JUREEENN
haracterist i B DR | 95% 90% 85% 12,6V, &kE—]
characteristics .
6.6 R 3, 0.5CTHE
table . N
O 8.25V LKA E A
TR AR | 99% 98% 95% B, BRI
2 B f g S 2
o
7.Safe characteristic Z4&MERE
No. Item Tl H Test methods and condition JMia /7 7 R4 Criteria FriH
At 23+£5°C, charging cells with constant current 3C to
voltage 13.8V, then with constant voltage 13.8V till current
Overcharge ] ]
. decline to 0. Stop test till cells temperature 10°C lower than )
71 testing . ‘ No fire, no explosion
. e max temperature.
7 P . : . - AN K AN
’ 7 2345°CIRZE T, B 3C MR E 13.8VAA G 1EE
13.8V ik HLU N FEHRAT A OA, I 1R HL VUL iR P AR A, 24 v it
TN B IR B AR Z) 10°CH 5 1 SE5.
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. At 234+5°C, According to the requirements of standard )
Over-discharge . . No fire, no explosion,
. charge,the cells will be discharge to cut-off voltage, then
70 | letne t with external load of 30 ohm for 24 h no leakage.
. N connect with external load of 30 ohm for ours. .
Ui el ot YA o ToH K TR A, T i
FE 23+5°CIRZS T, FARMETSCR I ZR T i B A& B LR A, W
A% 30Q7 I 24 /N
No fire, no
After standard charging,connect the positive and explosion,The
Short negative terminals of the battery with a copper wire with | Temperature of the
73 | Circuit (% | a maximum internal resistance of 0.1 w or less Fr# 75 | surface of Cells are
FE I GR) E, HERKNEAED 0.1Q AYHLIER E | lower than 150°C JE
) IE AR JEL K TC A B R
T i AR T 150°C
Put the cells in the oven. The temperature of the oven is to
Thermal shock | be raised at 5£2°C per minute to a temperature of 130+2°C )
N . ) No fire, no explosion
7.4 P and remains 10 minutes. Tk PR
Y LM T HER 1, DA 542°C/min 39 B T 725 B A P IR B o
£ 130+2°CJa, fEii 10min.

% Above testing of safe characteristic must be with protective equipment. (24> 14 G810 N 7E A PRI 58 it T 2E17)

8.Battery Protection {37 Hi %
8.1 PCM Standard (fRFHRARHE)

Item Content Criterion
gE| TR P itE

ver charge detection voltagel

. ; 4.25+0.025V

— I id 78 R I

Over charge detection delay time 0.8-1.58

1o 78 FEUAS I SE IR I (7] o
Over charge Protection Over charge detection voltage 2
. N s ; 4.35+0.05V
i e R Y 2% i T HUAS I L

Over charge detection delay time 0.8-1.58

o 7 R A N S SR ] o

Over charge release voltage

overenes votag 4.15+0.05V

i 78 HLE R LR

C t ti

urren ‘consurnp ion <350A

H AL FL Ui

Max continues charge current <sA
Current IE PN SRS ENEERY B
FLI Max continues discharge current <sA

EON TG ER -

maximum dischargeing current(time)

R et 10A (5S)

T R0 HEL EEL YL (R ] )
Over discharge protection Over discharge detection voltage b 740.08V
AR oni ek Rl RS o
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Over discharge detection delay time

iod A HASE U0 A S 1)

5000~1800mS

Over discharge release voltage

s - 3.0+0.10V
o TR R R
Over discharge current detection
NSNS 162A
i i LR DR A
Detection delay timel 50-180mS
. . \ ~180m
I SE 3B I 1] 1
Over current protection Detection delay time2 518mS
N N Y N N ~lom
LRORY o I S 38 N (7] 2
Over charge current detection current
. ; NN 61 1.7A
1o 78 R RS LU
Detection delay time 300~800mS
. . \ ~800m
5 I SE 3B N )
Short Circuit Protection Current
. NN ZJ90A
LR PRI HRLI
Detection delay time 300~8000S
. . \ ~800u
, 6 SiE S ) [
Short protection 3 Exterior short circuit41
= . .Exterior short circuit¥h+
LR R Detection condition e He
b b L
B &10AH/10C&25°C
Release condition Cut load,Auto Recovery
ORAP IR 21 Wit g, H3E
Detect the temperature of the Mosfet ;
MOSE ifi FE fR 3"
Charging high temperature protection
i‘i s N P P 55+5C
78 L el R A
Charging low temperature protection
B | DTHER 045
78 FLAIGIR PR 37
Discharge high temperature protection
NS i, g‘ P P 50+5C
Temperature T R DR A
e Discharge low t t tecti
. \ isc arfge ovxf emperature protection 2545
IBGERGIER 7SS
Temperature protection release condition Drop to 45°C, charge
i DR R 2% AF NREZEASEE, SR
Storage temperature range
N -20~+80°C
i A7 5 0
Storage temperature range
\ i, %p £ 0~60C
i A7 i 2 70 ]
Main loop electrify resistance
P EH . , <25mQ
- 7] % 30 A HL B
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8.2 Schematic diagram(JR &)

v[éi\ GND

=
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= L)
. . T
ry B—
38 ¥0pgorss o T
po000[ o0 eoootn |- 4, =
— + L2 A o Glr - I _U
| & o G ] j Sl
=, o L = [
| |D' R Fg2228 S S | B HgE:;wL' 4l
NTC1
&mmmamm B /
8.4 Parts list JTTAE/E B
NO | Location Part name Specification Pack type Maker/Remark
. VI R TCAF AR TCAF A% FAE T
1 Ul P 1C CW1244ALBS SOOP-16
2 U2 P 1C CW1051ALCM MSOPSL
3 QC1,QC2 I - NMOS AGM405A1/40V/8A/5SmR DFN5x6
4 RS1 L FH R003/1%/2W 2521
5 DI Fa )k W BZT52C18SWL/18V5mA SOD323
6 Ql PNP =& MMBT5401-2L/-150V/-0.6A | SOT23-3
C1,C2,C3,C5,
7 C6,C7,CEI-C | FZH% 104/50V10%/X7R 0603
E3
8 C4/C8 RZ B 105/25V/10%/X7R 0603
R1,R2,R3,R9.
9 R10,R12,RE1 | M HiH 1K/5%/0.1W 0603
-RE3
10 | R4,RE4 Ve 5 L B 1k/5%/0.12W 0805 2
11 |R5,RI13 Wi 2 HLBHL 3M/5%/0.1W 0603 2
12 | R11,RE6 Wi 2 HLBHL 200K/5%/0.1W 0603 2
13 |R6 Wi 5 HL BHL 348K/1%/0.1W 0603 1
14 | RS Wi 2 HLBHL 34.8K/1%/0.1W 0603 1
15 |R7 W) % FELFHL 22K/1%/0.06W 0402 1
16 |CT REHE 103/50V/10% 0603 1
17 | NTCI 5 A NTC 10K/1%/B=3435 0603 1
18 | FI RIS 22 12A =i fRES 22 1
19 [ Q2 U5 Fr NMOS AO3400A/30V/1.7A/32mR | SOT23-3 | 1
20 | RE5 Ve 5 L B 100K/0603/5%/0.1W 0603 1
21 | CE4 RZ B 104/50V/0.1W 0603 1
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9Packing Signal and Label H3EHF:AEH KARNG
9.1 Packing Signal A REE

—=

Il

PSS TS

%%ﬂi%%
'L
7

9.2 Label #RNE

+— 50.00mMm ——»

4 )

SRR Lithium Battery Pack

#IE5 Model: SH18650-352P

MR E Rated Capacity:5200mAh/57. TWh
fAFRELE Nominal Voltage:1l.1V
ZERSIHE Charge Cut-off Votage:12. 6V
HIER: EYm = AR R A R A E
Manufacturer:Shenzhen Sunhe Energy Co.ltd.

<€ 30.00 mm >

10. Caution in use fFFESL

To ensure proper use of the battery please read the manual carefully before using it. Handling
DT ASE R 2 4 PR A Y B Ak B R A FH RO B AR
= Do not expose to, dispose of the battery in fire.

= BESE B A B 2 A K

File NO/3( 45 : SH-SP-3205 REV/A: A6 Page 12 of 15



e O I = RIS A I 24 7]

=wm SHENZHEN SUNHE ENERGY CO.,LTD.

= Do not put the battery in a charger or equipment with wrong terminals connected.
= HEITE A AR IR TR R
®  Avoid shorting the battery
= BEGLREBK FI
®=  Avoid excessive physical shock or vibration.
o SRS o) A B B AT b EL Tt
* Do not disassemble or deform the battery.
= BRI AR T
®= Do not immerse in water.
= AERRRHHR A K
* Do not use the battery mixed with other different make, type, or model batteries.
= ARERHEAR] K, KA, MSiHibiRe
= Keep out of the reach of children.
= BRIb/ IR
. charge and discharge 78 /i .
* Battery must be charged in appropriate charger only.
= HMAIERER R TR
* Never use a modified or damaged charger.
= RANREFRE A T B AR 4 I TE
= Do not leave battery in charger over 24 hours.
= L RFSTE R ANRERY 24H
. storage VA7
= Store the battery in a cool, dry and well-ventilated area.
= PR I X TR M
. disposal 4b#H
= Regulations vary for different countries. Dispose of in accordance with local regulations.
= AFEEZIERAFE, ACBEE AR 4 7R .
11. Battery operation instruction FE#h#E4E i B
11.1 Charging 78 i
Charging current: Cannot surpass the biggest charging current which in this specification book stipulated.
FEHLHL:  ASFEE I AR A LS 1 B K 7E L LA
Charging voltage: Does not have to surpass the highest amount which in this specification book stipulated to
decide the voltage.
FEHLHLT s ASFE I AR A 2 10 55 e P PR 1) HEL T
Charge temperature: The battery must carry on the charge in the ambient temperature scope which this specification
book stipulated.
FEFELMR L R I 7 U P 2B BRI S P i Y R AT
Uses the constant electric current and the constant voltage way charge, the prohibition reverse charges. If the
battery positive electrode and the cathode meet instead, can damage the battery .
Seta i e B s Ty A Fe i, ZE R HRI 5 S0 . Q2R i b I AR R3] 78 2 R SE R
11.2 Discharging current 5§ H L i
The cell shall be discharged at less than the maximum discharge current specified in the Product Specification.

High discharging current may reduce the discharging capacity significantly or cause over-heat.

JECHL LR ANSHBE I AR HE P RLE I BB FIAL, R AU & 3 SO R R RO S0d
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11.3 discharge temperature Jifl Fiff &

The battery discharge must carry on in the ambient temperature scope which this specification book stipulated
FEL U TS0 Pl ik B2 A0 25 RS ~F )il 9 R R A T

11.4 Over-discharges i il H

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-discharging,

the cell shall be charged periodically to maintain between 3.6V and 3.9V.Over-discharging may causes loss of cell
performance, characteristics, or battery functions.The charger shall be equipped with a device to prevent
further discharging exceeding a cut-off voyage specified in the Product Specification. Also the charger shall be
equipped with a device to control the recharging procedures as follows:

The cell battery pack shall start with a low current (0.01C) for 15-30 minutes, i.e.-charging, before rapid charging
starts. The rapid charging 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-charging. In case the
(individual) cell voltage does not rise to 3V within the pre-charging time, then the charger shall have functions
to stop further charging and display the cell/pack is at abnormal state.

i BRI, AR RS IR AE YT, e ] BE 2 F L8 EBOR R 1 AL 28 A BORRES o B IETBCR K
A, HUSNE I EL, R RAERRAE 3.6V 2 3.9V [, s SECRSTERE . BB ThRERIE K
FEHLAR N A 2 R 7 1 FE TSR AR T AR AE RS (O B R . AL, TR A IE A A B LB IR E R
e, DIRWE:

R AE PRIE 78 R HIT,  BESE L — /NI (0.01C) TFRHL 15~30 70%f, DM (R4S sUSHI A E 3v BLE,
BT S R o A —iE R RS iz g P IR . AARAE TS RE R R Y, () HES R L
PiARTEE] 2.75v DAk, FEHEF N AU IE T — D RE e H, JF Bz il BB e A TR IE RS .

11.5 Storing the Batteries V17 Fiit .

If the cell has to be storied for a long time (Over 1 months),the environmental condition should be; Temperature:

23+5°C Humidity: 65+20%RH, The voltage for a long time storage shall be 11.1V~11.7V range.
K fE . G 3 N HD ZUE TR N 23+5°C. BN 65£20%RH [FIFASEH A7 LA 11.1V~11.7V
12. Period of Warranty {35 3
Theperiod of warranty is 12 months from the date of shipment. SUNHE guarantees to give a replacementin case
of cells with defects proven due to manufacturing process instead of the customer’s abuse and misuse.
R ORI ] J5 12 N H - SUNHE A WURAE ORI Y i T BB AR B R B 1), AR 28 W 4 De b 47 1
e, o AP R EREEAT B R it e AR g 1R, AT
13. Other The Chemical Reaction FH B4R M

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.
e R R R A o S S Y S, i DA I ] £ 98 T e e B P B S BRI, BRIV 2 A7 TBUR A — BRI Ta] g A
e W RAE AR Te v . RO B ) B SRR B S R T ANE SR € A Ve FEL A, B 2 i e e it ) (56 T
i, BE AR B AR . WUR BB A RE T R, B S A IR, X R S i 1
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14.Note: &7

Any other items which are not covered in this specification shall be agreed by both parties.

AN B 5 R AL 5 IR O B R 5
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