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—.  Technical specifications £ AR5

1. Scope of application i& i
This specification describes battery’s nominal parameters, electrical characteristics,

safety performance, environmental adaptability, test and test criteria, instructions for
use and safety procedures, quality assessment and packaging, marking, storage,

transportation, etc. This file is for battery produced by
Energy co., LTD containing FHPK484354AR cell.

ARG TR b 2 bRFR S AR et
BRI AR P s A& A7 i, & TR H FHPV484354AR HLXLS,
TR BT e U 1 A PR 2 ) 1) R ) i 2 L v o

2. Battery specification H iK%

Guangdong Fenghua New

PRI A S L SIEIG AN 5E L A i

Items A &

Specification & #{

Note % 7E

Nominal voltage

PRARHLE

3.8V

Nominal capacity
PR &

Min f/Mf: 1450mAh
Typ #7(H: 1500mAh

The capacity of fully-charged
battery discharges at 0.2C to
cut-off voltage.

FEARHEEH 0.2C R R AL
GEVEREOECS

3.4V Capacity

retention rate =94% 3.4V /3.0 V capacity rate
3.4V HRRREE
Charging voltage
435V
78 HLHLE

Internal resistance

2 PH

130mQ (Max)

SOC50% FHA

Constant current/voltage

Charging way C.C/C.V. depends on battery voltage
e L/ 7 5 (EMAENES
AR EL Jth F S A 4k

1. Standard charge 0.2C Charging current 290mA
Charging way 1.FrHEFE R 0.2C FEHLHL 290mA (0~60°C)
FEHLT A 2. Quick charge1.0C Charging current 1450mA

2P 7 R 1.0C 76 B 1450mA (15~45°C)

Standard charge
Charging time B W R =8Hours
FEHIIE Quick charge PLH 7T H =40

Hours
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Discharge cut-off
9 voltage 3.0V
JECFEL AR L P T

Overcharge
10 protection voltage 4.42540. 025V
o 7E LR L

Overdischarge 9 440,06V ik

11 protection voltage .
S 2.540.05V #ik
Over discharge
12 current protection 6A~12A
o B DR AP
Output short circuit | Canceling short circuit after
13 protection protection and recovering load
Byt S DR A DRI I $RURH T 97 B
Working
14 consumption current | 6.5uA (Max)
TAETHAE A

Precharge current

after overdischarge Charging current 29mA
. 0.02C .

15 | protection 78 HL FLI 29mA

RLTRR AP JE T HLR

<0TC 0

< 0.2C CC and CV charging to
4.35V, and charging stop until it
0~15T reaches cut-off current of 0.02C.
<0. 2C {EJIE BT & 4.35V,
ok HLR 0.02C

Battery: <1.0Cand CV
charging to 4.35V, and
Working temperature | Charging charging stop until it reaches
LIEmR/Z T cut-off current of 0.02C.
it <1. OC {HiR1E L 7
£ 435V, #ukH 0.02C
Cell: <1.0CCCand CV
charging to 4.35V, and
charging stop until it reaches
cut-off current of 0.02C.
HL: <1. OC fHIRIE S 7
£ 435V, #ukH 0.02C

16

15~45TC
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< 0.5C CC and CV charging to
4.1V, and charging stop until it
45~60 C | reaches cut-off current of 0.02C.
<0.5C fHfIEE 7R B A 4.1V,
b FA 0.02C
260TC 0
Discharge
. 20~60°C ¥2/% humidity<85%RH
G} - R
Products shouldfan be
\ , charged to 40%~50% of
17 Storage temperature -20C-40°C capa% it beforeo storir(ig s
WA L (256+5C is Recommended) Y S
e AP B 78 L, R A5 B IR
40%~50%
ID resistance .
18 47K Q =+ 5% St
D EEB ﬂ 0 )J'Lﬁ*%g fg
NTC resistance
19 10KQ +1% 0402 B {H 3380 25C
NTC Hifi. ' !
)1 ov chargiilf function S
0V 7t HLIRE
Cycle life
22 L 400 X =80% of inal i
B L o of nominal capacity
) Thickness of gold plating | %4 /& KT~ 0. 20M. HE42 KT 6UM, WE )
A4 R 4
Shipment voltage
24 . 3.90-4. 0V /
HH B L R SR
Battery thickness
25 (Shipment voltage) Max 4.95mm /
F R E CH B D)
Battery thickness
26 (full charge) Max 5.05mm /
R i D
Battery thickness
27 (after cycling) Max 5.45mm /
HIB R (PR3 E)
Battery weight
28 AR 27.5 /
A P B §
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3. Testrequirements JJE K

Supplier is required to test battery before shipping, including but not limited to the key evaluation
items in this standard, adding test results to the specification. Test report of each test shall be
provided in the required format. Reliability test must have photos of product before and after test or
test video.

According to the battery test standards in this specification, periodic test shall be conducted for first
sample certification test of each newly developed project and the project in mass production. Please
provide test report according to time nodes described in TINNO's Lithium Ion Battery Certification
Standard.

RIS o L AT T RTIA,  RAIA E AN PR T AR A R R OGS VA T, I AR S B i
S50 o BTN o 75 4% B RAg 2 it o w] S DU 20 B hm il s AT S5 0 B B

P2 IRV IR B A I A e, N T — NP E BB IR REGIE I R 22 B O 0 H FELIR AT
JE SRR . AR SR AL F) Y S S5 R A E B (B 7 R GIEARHED

3.1 Standard test conditions Fr#EMNR K :

Unless otherwise specified, all tests in this standard shall be carried out under standard atmospheric
conditions:
Temperature: 23 °C +2 °C
Relative humidity: 45% ~ 75%
Atmospheric pressure: 86kPa ~ 106kPa
AR A e, AHRE b2 I 0 S A 0 R AR v R AR R EAT
IR 23°C+2°C
FHXSIRAE: 45%~75%
KRAEST: 86kPa~106kPa
3. 2 Requirements for measuring instruments and equipment
MEMREBZHIER:
Accuracy of voltage meter should be not less than 0.5. Its resistance range should not be less than
10 k/V.
The accuracy of the instrument for measuring current should not be less than 0.5.
The accuracy of the meter used for measuring time should not be less than +0.1%.
The accuracy of the instrument used for temperature measurement should not be less than +0.5°C.
Constant current source’s current is constant and adjustable. In constant current state, current’s
change range is +0.5%.
Constant voltage source’s voltage is constant and adjustable. In constant voltage state, voltage’s
change range is +0.5%.
The accuracy of measuring instrument should not be less than 0.01mm.
The accuracy of weighing instrument shall not be less than 0.1mg.
I F 1 AR AERR BE RIAMIE T 0.5 2, WIHERERNA/NT 10kQ/V,
N5 P I A R A B2 S AR T 0.5 P
052 B ) P AR AR B AR T £20.1%
N5 I FH A AR AR B S AT £20.5°C
EIRUIE ) F IR E AT I, PR, ARG Y 1%
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P 5 ) F R AR E PO, N, R AR TE D +0.5% .
D RE R A S HE R 2 S AMIK T 0.01mm.

N B P R AR AR B2 S ANMIE T 0.1mg.

3. 3 Standard charging mode FR#EFE IR,

Standard charging: under 23°C+2°C, battery is charged to 4.35V at a constant current of 0.2CsA,
and then is charged at a constant voltage of 4.35V until current is less than 0.02CsA.

PRUETEHL:  BIEIRBEIR B 23°CL2°CIRI 26 11, e LAMEE HLIiT0.2CsA TR L 54 35V, i LA4 35V [IfEIE TS L
HLR /N T-0.02CsA.

3.4 Quick charging mode $R#E 78 EHAE
Quick charging: under 23°C£2°C, battery is charged to 4.35V at a constant current of 1.0CsA, and
then is charged at a constant voltage of 4.35V until current is less than 0.02CsA.

PRI 7R RIFEIABE IR B O923°CE2°C AR AT T, Je LAMESE FB UL 1.0Cs A TE HEL 524,35V, BL4 35V I E I 78 HL 22
/N T0.02C5A.

3.5 Discharge /B H

The cut-of voltage of discharge is 3.0V, the standard discharge current is 0.2CsA, and the maximum constant

discharge current is 1.0CsA

JEFRZ L LN 3.0V, ARAETSCH FLIR 0.2 CsA, B ORTE VB IR 1.0CsA

4. Electrical property {4 #g

Te{;ut;%‘;_na Test method Wi 7% E%f;‘f;
After the battery is fully charged according to the
Nominal standard charging mode, it is put aside for 10 mir.lutes, Discharge time should be not
. and then discharged at 0.2C to 3.0V. Discharge time
capacity less than bh.
wzgm | Should benot less than Sh, | M R F 5h,
FL Yt b o 78 rELASE TS W R S A L 10708, L0.2
CHUE 3.0V, ORI [AIAMK F5h.
After the battery is fully charged according to the
Effective standard charging mode, it is put aside for 10 minutes, ,
i ) 3.4V /3.0 V capacity rate=94%
capacity and then discharged at 0.2C to 3.4V. 3 4V/3.0V 755 o =>94%
AREE | IR AR 7S A e i S i E 10 208, LL0.2 C iR
HLEE 3.4V
The battery should be fully charged in the standard charging | Discharge time should be no less
Discharge mode and put aside for 10 minutes. battery should be than 110min
performance | discharged at 0.5C to 3.0V. L [RIAME T 110min
e tERe | R IR AR AE TS L e S T B 10 b, it L
0.5C L2 3.0V,
High After the battery is fully charged in accordance with the | The discharge time is required to
temperature | standard charging mode, the battery is placed in a high | be no less than 5h, battery’s
discharge temperature box at 55°C+£2 °C to be stored at this swelling rate < 5%, and no
capacity temperature for 2h, and then discharged at a current of | obvious appearance difference
B ZS | 0.2C5 to the cut-off voltage of 3.0V. The battery is before and after test.
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£ removed out and stored for 2h under 23°C+2°C. Finally, | jH I [B]ANMIKT-5h, HthEE
battery appearance is visually checked. ARAY 2 = 5%, HUBA AR B s
R AR T R e e e, B RTINSSC | R B 2E 5
+2 CHIERAAPER2h, 285 LL0.2CS IR 2
BRI E3.0V, Ky Bt AE A B R S 923 C+2°C
264 TR B 2h, SR 5 H I LA
After the battery is fully charged in accordance with the | The discharge time is required to be
standard charging mode, the battery is placed in a no less than 3.5h. No obvious
low-temperature box at -10°C+£2 °C to be stored at this | appearance difference before and
Low temperature for 4h, and then discharged at 0.2C5 until | after test.
temperature | Voltage reaches 3.0V. JHCHL I [E] =3.5h,  HL i AU Bl s
discharge FL T 2 R PR o 78 U NI RS, K FIN-10°C+2 C Y | BRT o] B 22
capacity KU AA TG 4h, SRJ5 L 0.2C5 ML BB HL 3.0V,
M6 L R % After the battery is fully charged in accordance with Discharge capacity >0mAh. No
B the standard charging mode, the battery is placed in a obvious appearance difference
= low-temperature box at -20°C+2 °C to be stored at this | before and after test.
temperature for 4h, and then discharged at 0.5C5 until | A E>0mAh, HLIHAMAH L 5L
voltage reaches 3.3V. Uaili iR
Rt AR HE 78 FE B 7B L S R RN -20°C+2 "CHY
LA TR 4h, SR)5 L 0.5C HLIUAHELE 3.3V,
Battery’s Under 23°C£2°C, internal resistance of battery with Internal resistance < 130 m Q
internal SOC 50% is tested. FE T AT BH LK /T 130 mQ
resistance £ 23°CE£2°CHIZAM T, IR A 2S Fa i Y BE
P2 A B
The required accuracy of NTC resistance is 10 k= 1%. | The resistance value should
Battery is put in the constant temperature box in - meet technical requirements.
10 °C, -5 °C and 0 °C, 25 °C, 45 °C and 55 °C, 60 °C PEAE AT & AR ZSR A E
to be storage for 45 min with temperature and NTC
resistance (unit kQ) be recorded. The distance between
NTC NTC resistance and MOSS or other heating devices on
resistance the protection board should be more than 5 mm. NTC
NTC #FH | model is selected according to the instruction.
NTC H BH A% JBE %2 5K 10k+1% , 4% b ik 72 15 iR 46 B2 7
-10°C, -5C, 0°C, 25°C, 45°C, 55°C, 60°C ¥ ¥ N 47-f#45min,
I3 A &R L T INTCREAR (B A7k @), NTC Hi BEL7E fR 47
BR b A B LA G B AEMOS S S R AR E AR 5510, PR ESEER
5mmbA b, NTCHZME4EE R SIEH .
Cycle Under 23°C =2°C, battery is discharged at 0.5 C to 400 cycles capacity retention
cut-off voltage, and put aside for 10 minutes. Then itis | rate >80%
performance C .
TR A charged at 3A to the limiting voltage and cut-off current | Swelling rate = 8%.
of 0.02C, and stored for 10 minutes. Repeating the No obvious difference on battery
THE COPYRIGHT BELONGS TO TINNO MOBILE TECHNOLOGY CORP.
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above steps to cycle battery.

FEFBRIRE Y 23°C £ 2°CH), HIBH] 0.5 C AR = 2k
MK, fWE 10 08 FLLSA R R R, Ak HR
0.02C; A& 10 73%h; PR3 _EIRPIRBEAT T — A A0
s

surface before and after test.

400 RAEIA LS BEORFFF =80%, Hit
JEJEASAL R =8% , HL AW AH BL sE
AT B2 5.

After fully charging in accordance with standard
charging mode, the battery is stored for 28 days under
20+5°C. Then, under 23°C+2°C, it is discharged to

Room 3.0V at 0.2C. Recording discharge time T1. Then, the
temperature | battery was filled in the standard charging mode. Under T1=4.25h,
charge 23°C+2°C, the battery was discharged from 0.2C to T2=4.5h
retention 3.0v. Recording discharge time T2. Checking battery No swelling or leakage.
capacity appearance. B ARK. AN2.
AT AR | AR AR T BT RS, FRAE 2055 C AT,
FrRE TFES A E 28 K (EMEGIRE N 23°C£2C R, LL0.2C5 JX
HLZE 3.0V, CsRBCERE A T1: 285 PR s b i AR v 7 e
BT, TEMERE N 23C+2CTF, LL02CS HE
3.0V, O E] T2, e it s,
High After fully charging in accordance with standard charging
mode, it is stored in the oven under 45°C+2°C for 7 days. . . .
temperature . ) Discharge time >4.5h, swelling rate <
The battery is removed out to be put aside for 2 hours, then )
Chargé is discharged at 0.2C5 to the cut-off voltage of 3.0v. " EE,SE;/S.‘; i zvzilhni?;;;a}ﬁ;% b
Zt;;ﬁi’yn WIS BB, O ssC2aCiRey | TR D T ST
im0 7 R MAETRAE B IR 2 /N, SRJE L 0.2C5 i AT
mrm FLALHLE 3.0V, ~
Frfig
Batteries with a production date of <<3 months were Discharge time should be > 4h.
selected.  With voltage of 3.85~ 3.90v, it is stored for 12 No obvious difference on battery surface
months at a temperature of 20+5°C and a humidity of before and after test.
45%~85%, and then is charged in accordance with the TR () . > 4h o H AN A AH B s
Storage standard mode. The battery was discharged at a current of R R .
performance 0.2C5A to the cut-off voltage under 23°C+£2°C. The charge
AP 1R and discharge test can be repeated for 5 times.
IS H AR 3 D H I, ORFRHLEAE 3.85~3.90V, fE
IZ 20+5°C, ¥RIZ 45%~85%MI%AFF, it 12 M A A, AR5
bR AT TR, 7R 23°CE2°CIIAERIRE T LA 0.2C5A
R B 2 b U, 70 78 P S8 P DAD3A 5 K.
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5. Environmental performance ¥ 3% g8

M H

MR 77 Method

K36 bR Criteria

Constant
humidity
and heat
performance
E 8 W R

o
He

After standard charging, the battery is put into a constant humidity box
with a temperature of 40+2°C and a relative humidity of 90%~95% to be
stored for 48h. The battery is removed and stored for 2 hours at an
ambient temperature of 23°C+2°C to check its appearance. Then it is
discharged at a current of 0.2A until reaching cut-off voltage of 3.0V
PR v 78 LS ON IR B 40 +2°C . HIHHBEE (90%~95%) (18T
Frh AR E 48h, K IR EUHAE 23°C £ 2 CHUMABEEE MM E 2 /N,
A i, SRJE DL 0.2C5 MR E & EH K 3.0V,

The discharge time of
residual capacity shall be
>4.5h, swelling rate< 5%.
No swelling or leakage.
TR E BRI [A] =4.5h, B
R AR =5%. H AN
ks ANETN:

ESD test
ESD iR,

After battery standard charging, 8KV is used to conduct contact
discharge at the battery. Battery is continuously discharge for 10 times,
with an interval of 1s. 12KV is used to conduct air discharge on the
weak insulation position of the battery. Battery is continuously discharge
for 10 times, with an interval of 1s. HLJBFRAE 7T HL /5, fiFH 8KV X Fajth
R A <2 Ja F i U BEAT R RO s SR HEAT 10 YRR, BRI
BRI (8] 1so ARZRfSTH 12KV 0] HL B 55 1) 26 2 B 1EAT 5 UK
iy EEZEEEAT 10 YU, BEUBCR E BRI )4 1s.

Battery has no abnormality
and the electrical

performance is normal.
FORHEMIE R, BYEREIEH

Low pressure

{ISWES

After standard charging, the battery was placed in a vacuum box
at an ambient temperature of 23°C+2°C. After the box was closed,
the internal pressure was gradually reduced to no more than
11.6kpa. Battery is stored in such environment for 6h. Then it is
taken out to be placed in an open circuit for 1h. (simulated altitude
of 15240m)

HLJIARUE 7S LS R, 7F 23°C +2° C M BERE T, K e B 1
Mrh, HEfEW G, ZERO NS EART 11, 6kPa, JTHE
JCE 6h CELMIER 15240m) , SRS HCH fadts, JTEGHEE 1h, MEH
MR

No obvious damage, no
swelling, no leakage, no
venting, no crack, no fire,
and no explosion.

TR MMM B, A
MM AN AT AN
LA AERIE.

High
temperature

storage
[EipRER

After standard charging, the battery is stored for 2h, and have
thickness measured. Under the condition of 70°C+2°C, the battery
is stored for 16h. Then, the battery was taken out to be stored for
2h. Battery thickness is measured. Finally, the battery is charge
and discharge at 0.2c current for 1 time. Recording discharge
time.

R ARHE T B AE A, JFBk T E 2h, DIEJERE; 76 70C+2CH%
PETRITER A E 16h. SLINESHE, HUH M, JTEKHHE 2h, EE
fEo SRIG LA 0.2C HIRBEAT —IRFETBCR,  TC S HL I (]

Swelling rate = 8%, the
discharge time of recovered
capacity> 4.75h. No obvious
difference on battery surface before
and after test.

R R AR = 8%, KER
L [A]>4.75h, HIBAMIE
HECSEB AT W B2 5
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The standardly charged battery was shelved at 75°C+2°C for 6h. Then,

e o Battery should not leak,
after temperature was reduced to -40°C+2°C within 30min, it is stored
_ vent, crack, catch fire, or
Temperature | for 6h. This was ‘a C}fclf.\ éfter 10 cycles, Ehe bf:ltter}i waskshelved ff)r 1h explode.
cy;le / at ?5°Ci02°C. ‘Eami‘ﬂm‘/ﬁ}i %éﬁi}ﬁ, ﬁﬁz)\/éﬁwqﬂfﬁo*aﬂiﬂz Eﬁ/‘%& R ST, R
IRBEPERR | 75°C£2°CHhiEE 6h, A5 7E 30min PURHEFERE % -40°C £ 2°CHFE R Rk, TR
6h, I 1 AMEIR, SLAEER 10 1k, REGLE ARG TE 25°C £ 2 C IR
T B R A L B 1h BEAT A
The battery terminals were placed in the salt spray test box with
35°C+2°C, humidity > 85% and PH value within 6.5 ~ 7.2. Its Surface should be free from rust,
Salt spray surface was sprayed with mist produced by 5% + 1% NaCl peeling and other undesirable
test solution for 48 hours. Checking battery surface. phenomena
HERY | BN TS5C£2°C. MBS =>85%. PHIEAEG.5~7.2MufE A | ZoREEELH . FIVEEARR
LRI T, 5% £1% MINaCVAM#h /K81 %, Fisk4sh, & | TR
AR .
After the battery is fully charged according to the standard
charging mode, the voltage and internal resistance of the battery No obvious damage on the
are measured. The battery was fixed on the vibration table for surface, no swelling, no
vibration test within 1h. The battery was subjected to vibration leakage, no venting, no fire,
Y with frequency of 10-60hz, amplitude of 1.6mm and frequency no explosion. Internal
Vibration . . .
sweep rate of loct/min. The frequency was swept for 30min in the | resistance change be < 10
te;};ijj‘})l] = directions of X, Y and Z. Measuring voltage, internal resistance m Q. Voltage change be <
and residual capacity of the battery after the frequency sweep. 0.1V.
M A bR AR AR R e, WS R B R . ABE: Th 9 | RIS G B 47 47, A K
R E RSN & b, #EATIRAIAEG, BIBL AN 10~60Hz, | Alwil, Ak, Ak, A
PRIEY 1.6mm, FHHUEFEN loct/min FHEHBIRSD, £ X, Y. Z = | BRAF; At N FHAR (AN E L 10
ANT5 1 B A0 30min; SRS RS, WAL EE. N F | mQ, HEEHAEE 0.1V
The battery was fixed on the table for half-sine pulse shock test.
In the initial 3ms, the minimum average acceleration was 735m/s”
with the peak acceleration 1225 m/s*- 1715 m/s*> and pulse There is no damage, no
Mechanical | duration 6+1ms. The each direction of battery is subjected to three | leakage, no fire and no
shock acceleration impact tests. explosion.
Bibgrbds | BEEAE S & b, BT R IESZ Kb ph s, FERWIR 3ms N, | FEIRERTH A B AN
BN TN E Ny 735mys? WA hn i BE7E 1225 ny/s? 3] 1715 | AN JORIA KR
m/s? Z [0, BKIPRESEET IRy 6+ 1ms. FEIARAN 77 134T = J0hn g g
e
THE COPYRIGHT BELONGS TO TINNO MOBILE TECHNOLOGY CORP.
2022-2-10 All Rights Reserved Page 12 of 36 Pages




TINNO X

6. Safety protection performance &4 {8

After standard charging the battery shall be continuously

Overcharge loaded with a constant current and constant voltage source for | The battery shall not explode,

protection 7h. The constant current and constant voltage source voltage | fire, smoke or leak until the end

performance | shall be set as twice the nominal voltage and the current as the | of the experiment.

7S HL R | external current of 2CSA FELHMARMETE AT AR, AMEURIEIS | & %8 soob g ol (s N f2, et
fe VR RFSESS FEIBINER 7h, MEVAEEIE AR BE N 2 RIBRFR | RIEVE, Ak, AEHERT.

R, FURCE )Y 2 CBA HIAME FLIR

Over Battery is discharges at 0.2 C to cut-off voltage under

discharge 23 °Cryi2 °C, thegn it is connected with 30 leoad to The battery should not explode,

protection discharge for 7 h (;;E;l};‘f;i,%ifgnoigj(le% — MR

MRS | b E IR BRI 23°C£2°CHIZAE R, LL 0.2 COA A E LR ?fé“z{ . ’ PR
i IEHE S, A 30Q 5K Th '

Short circuit

After fully charging, the battery is short circuited through a
0.1Q resistor for 1 h, then is charged at 1C for 5S. Checking

battery appearance.

The battery should not explode,
catch fire, smoke or leak. The
battery voltage should not be lower

protection e el E, B IEARA 0. 1QEBAZS M 1h, K IE6 | than 3.6v
KL ORI W iE, LL1C BimiEny s e 5, H I b 2 i HLH R AR AR, AN K, AN B I EGR
W R L S AR T 3. 6V
Short connected MOS tube of battery with PTC. After fully
charging, battery is put in the explosion-proof box and connected
with electronic load to be discharged at constant discharge current
PTC of 12A. Checking current change of electronic load, and recording | The time from the start of
protection the time from the beginning of discharge to the small current | discharge to rapid current
verification (<1A). After current changes or the current does not change but | change should be less than 60s.
the discharge time reaches 60s, the test ends. 47 PTC HLjth i) | LR M U 55 F 31 H 37 98 48 1 B[]
PTC fR3 ik

MOS 4 Kbt )n, BTHEaT, & LT,
BEE 12A BIERUBCE R, T RO, W T
MRS, IEFMITEBOR RIS 12A 2 BRI
Wi (<1A) IS IE) s Ay AR A e B LR AR AR AE S R
[A)3K 21 60s M S 25

N/NF 60s.

7« Cell safety performance Hth 24168

The following tests shall be carried out in devices with mandatory exhaust conditions and explosion
protection measures. Before the test, all batteries should be charged in the standard charging mode.
The following experiments should be completed within 24h, and the following tests should be
conducted after removing the external protective circuit of the battery.

IR ARG MEFE A SR HR RS AT K 07 M )2 B A HEAT, ARG BT T B RS IR IR R SRR JE PR
(N
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MATH

W53

F 6 b e

Thermal Shock

After the standard charge of the cell is finished, it is put into an
oven for heating. The temperature of the oven rises to 130+2°C at
the rate of (5+2°C) /min, and keep for 30min.

The battery should not
explode or fire. H A~ i

i OARAEFS A A, T — Ak, BOAERIREE L (5£2°C) | K, AEAE
/min [FEER EFHE] 130£2°C, ££FF 30min,
Thermal Under 5°C, after being fully charged with the maximum current allowed
shock (low by the supplier, the battery is placed in an oven for heating. The oven
temperature temperature rises to 130+2°C at a rate of (5+2°C) /min and remains there The battery should not
charging)#ty | for 30min. catch fire or explode. H
Wik (R 7R R E T 5 CHERE N, R N AL o vF MR R R AR S | v ARk, AR
) T — A A A, ARG, (5+2C) /min KR EFHE] 130
+2°C, {RFF 30min.
Placing the cell connected with thermocouple in the fume hood, connecting
the positive and negative electrodes to a constant current and constant voltage .
e No explosion, no fire,
Over power supply, adjusting the current to be 3Cs and voltage to be 4.8V, and )
charging then charging the battery to  3Cs until battery voltage reaches 4.8V and the maximum surface
L _ temperature of the
(3C/4.8V) current be close to 0A. Monitoring battery temperature change during the test, o
JUR ) and stop the experiment when the battery temperature drops to be about 10°C ba‘;t;;g/ E 1510 }SF £
(3C/4.8V) lower than the peak value J§ A #4HL A 1) LS B T8 XM 1, 342 1B 7k ;% %;Egiﬁ;ﬁg?ﬁ
TR U, YT IR 3 Csy HLIEY 4.8V, ARJEXTHLSLL 3 Cs 3;150‘@
FHL, BEFIHMBHEER 4.8V, BV BT 0A. G50 I R A bR -
FEARAK, YR R PR B ELIE(EAR S 10°C, 5 1EsEER
After charging standard, the battery’s positive and negative connect Battery does not fire
) with thermocouple or wire with resistance < 80 + 20 m Q. Under or explode. Surface
High o .
55 °C + 5 °C, battery is discharged until battery fire or explode or when | temperature does not
;enn;;;;r;i[ture the surface temperature of the battery back to be <<10 °Cof exceed 150°C
o environment temperature. R ANES K ANERIE,
C‘r‘%“;ﬂ;l g | SRRSO AT 80220 mOf Sk [ 4 % R 12 3
RLFE R IE TiR), 12 SE50AE 55°C £5°CIE FRkAT, HUREZE bR ks | 150°C
FRE BICY F I ) SR TR FE YK 2 R A B IR B 10°C DA I, iR 45 TR
High After fully charging at the supplier allowed maximum current under Battery does not fire
temperature 5 °C, the battery’s positive and negative connect with thermocouple or | or explode. Surface
and short wire with resistance < 80 +20 m Q. Under 55 °C + 5 °C, battery is temperature does not
circuit (low discharged until battery fire or explode or when the surface exceed 150°C
temperature | temperature of the battery back to be <10 °C of environment HIB AN K ANERIE,
charging) temperature. FEL Yt ) A1 98 3% T U 2 A
AR (K | BAEET 5 CHELT, KA ZIRE MR v & KRG, & | Eid 150C
T 7 HD B FARAR I H ot FH LSS K 80420 mQI S 2k Jh Bz it I b, 1%
SCEGAE 55°C £5°CHEE FEEAT, JBOH B % it ke K BB B b i R T
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TRPEWIT BB B 10°C LA, k30 45 R

Crush# &

After standard charging , battery is placed between in two plane and
crushed in the direction perpendicular to plane with a force of 13.0 +/ -
0.78 KN. Once reach maximum pressure reaches, test stops. No short
circuit during test.

R AE TS B e, R R E T PSP I A, T BT HAROT AT B,
SPAR E) N 13. 020, 78KN 4% 5 g, — HLH gk B e KB BI AT 45 13056
G o v R AN BE A A AL

Batteries do not catch
fire or explode

HANE K AERAE

Forced
discharge
EL)I G

Under 23 ° C = 2 °
discharged to 3.0 V at a current of 0.2 C5 A, and then reversely charged at 1
C5 A for 90 min. U AE 23°C £2° CHIZAT T, HHA A A I s 2o
0. 2C5A HLIAUMHLE 3. 0V, LA 1C5A HURIX M R IA 7a L, FF4E 90min.

C, cell connected with thermocouple was

No explosion or fire.
Surface temp should not
exceed 150 ° C. HLHhM
AN AN K, SRR

FEASET 150°C

8. List of main materials of battery EEit EEYPRNE R (AT {ES%H)

EH FHPK474354AR/1470mAh e 1 PCS
22 R / 1 PCS
1C:R54051.226KD, SON6C/ 3= 1%
MM3280JA1Y, SON6C/ 4% 1%
MOS:FH8805 2% K% Fik/
CX20NO06 G155 Hi 5 % ik
PRI
NTC:NCP15XH103F03RC 10KQ =+ 1% FR-4 1 PCS
\F94034A .
B25/50=3380K 0402 (FfH) Fik;
ID:47KQ +5%
PTC:KT6-5000SMDIII-F Fls ik
SMD1206-500 Hhifk L &3k
LF#E F94034A AR 1 PCS
M 41%3. 6%0. 13mm % 1 PCS
X% Ya 0. 1%2%12+2%Tmm Al Fr 1 PCS
AR A 0. 1%2%12+2%7mm gl Fr 1 PCS
HREAL 28%2. 7*0. 2mm [F S 1 PCS
Pk U102AA FFrR PET+ ¥ 1 PCS
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B7 7K Ik 5. 6%2. 8%0. 15mm P 1 PCS
8.1 List of main materials of cell . X EMRNEE (fE&%)
B E Lo E3er T BN
BnilsS FHPK474354AR AL M 4e
n R ] P& A/ SH/RIE/R AL
RN e = BN
B AR R 08 L AR B BU AT R
fRiE EiR+H3umfEE =y PIARKBRES
BRI YAN 1 ki TN EHAEIRE KNG
= K454354AR R RE/BI E£METRE
=R K454354AR R# RE/BI 2MEHiA
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8.2 Material list of PCM R REYIRHE R (ft5%)

. " . ROHSHR X
IDAS LYp S S HAE Y= HREZ = i it e | TSR]
méﬁ*ﬁ
I FEA I L - 4. 42540. 025V
R5405L226KD /= | 7tk s % : 2. 440, 06V | 3t
ik R HLE - 0. 1340, 010V
Ul Protection FIBRFI R . 0. 3+0. 075V
IC ot FEAG I L < 4. 42540, 025V
, TS FAG I . 2. 5040. 05V R
WS280JALY/HIE | ke 0. 2200, 01V L B
FEERAG I L . 0,340,075V
VDS : 20V,
VGS: +12V
FH8805/ 1% ID: 114, 1 AW
IDM: 50A
Tstg: -55°C"150°C
U2 MOSFET T3S 20V,
VGS: +12V
CX20N06/ 441k ID: 134, 1 RN
1DM: 40A
Tstg: -55°C"150°C
Th:5. 0A
KT6 5000§MD1H It 10A ) R
FEi% Vitox: 6V
Fl PTC max: 6
Th:5. 0A
SMD1206-5004% 1% It:8A 1 tbis 2
Vmax: 6V
330Q/0201/+5
E|
R1 EN el % 1161 1 = E'YAGEO
1KQ/0201/+5
|
R2 FHBH % 1/16% 1 E E YAGEO
. X5R/0. 1uF/ +
_ . "
C1-C5 ZER 10%/0201/16V 5 E E'YAGEO
NCP15XH103F03RC | 10K =+ 1% B25/50=3380K 0402 A H
RT NTC 1
CN0402RJ11§)333435 0402 10KQ 1% B=3435 AR
B+ B- B 3%3%0. 3mm 2 /
Ik /<5 B
/ PCB F94034A FR4, 2 |5 1 LA ’3;/ Bkl
R4 EN el 47K Q +5% 1 E YAGEO

S G5 AR HAA L G AR R A )
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9. PCM parameters #{RSEIH (%)

z W
F 5 i H
/M SR NI
Overcharge protection voltage
1 . \ 4.4 4. 425 4.45
HREAPHEE (VD
Overcharge recovery voltage
2 . 4.175 4.225 4. 275
HRERERE (V)
3 Overdischarge protection voltage 2.34 2.4 2. 46
SRR EE (VD (245 %% O | Q5%&% (2.55 %i& )
Overdischarge recovery voltage
4 s 2.80 2.9 3.00
SRR ERE (VD
Overcurrent protection
5 . . . 6.0 - 12.0
TR AR (A)
Overcurrent protection voltage
6 . . N 120 130 140
T H R AR HEE (mV)
Over charge detection delay time
/ 7R R TE (ms) 700 1000 1300
Over discharge detection delay time
8 S AT A (ms) 14 (76.8) 20 (96.0) 26 (115.2)
9 Over current detection delay time 3 12 16
I H R AERT I [E] (1) (ms)
10 | NTC HBH(KQ) £1% (25°C) 9.9 10 10. 1
1 Current consume in normal operation / / 6.5
AR S N EREFE (WA
Interior resistance
12 60
N B (mQ) / /
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10. 2D drawing 2D E4R(TINNO JE &) KBS E4R. FEE. bl BIEE. SR
2]

10. 1 EBSEHE

. 195, 0+0.25
B
4 64025
| i
|
o, +0. 27
o L 4.55 =07
i, s AG
-+ - ;
L s P I FRE
P :3 o {High
/’/ L ; :“‘_." Ontology
I -+ including
BE kraft l
. paper}
W (Toral |
height |
ineluding |
the rivet)
e I
( ! :‘?_:--: o
! 7 = Rk E_ == _,"“’,'
42.7+0.10 2
T D X0 L]

vk FRAEE N 0.3£0.05mm, KAMEAZNE0.15mm. 44T FL 2.8mm, P EE (120 1.0mm.
Remark: Kraft paper height is 0.3 == 0.05mm, Unlabeled tolerances is & 0.15mm. Kraft paper hole is 2.8mm, and
about 1.0mm left at both ends.
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10. 2 PCM schematic diagram, layout, physical picture R HREEE. layout.

EYE A
PCM schematic diagram J5 ¥ &
B+o > oP+
R1
Ul oT
5
VDD B
ssai o | 4 o 1D
VSS g
DO CO T
I3 15 cs
U2 @l |l H o
fHst s2p°
B- F1 2 6
o] — S1 52 o pP-
&2 &3
||
|

physical picture SE4) 1F /2 [H B8

Layout
| TOP #%HIE
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B TOP MASK B

W 0P =

Bl BOTTOM ZEIE

N BOTTOM AND BOTTOM MASK =

THE COPYRIGHT BELONGS TO TINNO MOBILE TECHNOLOGY CORP.

2022-2-10 All Rights Reserved Page 21 of 36 Pages




TINNO X

Printing ZZEJ]
(5E)
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10.4 2D battery drawing 2D B B 4%

1 2 I 3 1 I S I

PN ]

=+
Q
7O
| (2xap0+01
<
- i
P n
<\1/1§ o
ip]
*
=+
B Ao
C )
17£015
FARER:

1. B HLE : 3. 90-4. OV, &M B <130 mQ, NTC: 10K 1%,
TD:47K Q £5%, IR : 6-12A; bFFREEE: 3.8V,

2. HMREER: AR EATEW TS s AhSE R K S S
A& REAEERIG, A6, ok, IG5, R R %,
3. R RS = S R

4. MR AT 4 R SROHS2. 0 REACH. HFZESK.

B3 B it b
mE O FE W % % 43 M
e HIBRE bR i E S
s 4R RS S
J 2R AT Re YRR A A PR 4 7
PSS | F94034AA
TH AR voz2aa OB | s
[ N # | PR
B Az mm it #E | TR
WO | ROM(F1E R

7 [

8

9

10
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10. 5 HAHEIEE

01

*/J;‘ /? K /3‘12 E

]

817 7K b
it

PRI

IR RS AR AR AR AR
FRAS] F940344A
T H 4 & A
B A& A W%
B ff mm #
M %\%9%% ﬁ w0 %lwﬁ 17/
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10. 6 AV
= \

- m (=]

bE g OE N K

L il LI TX

2. JEHL B NN B
« TN, 48PCS/#£

E: g e
FEOR, LA LR

- 3,45 77 2R 8RR
* Bk KA | B4 i
| 5 H 4 0 H
_ W A& A W
- B fr | mm #o
S £1 R (£ 1R

) \ = \
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11. HJHARIR
11.1 4B HAbFRIR:

RN TR
F—HF 2-000196 “2-7 RE_HEMIPLGEE S, (A[AF) “000196” RFHFHIS (A[47,

AEE) .
% " HE FHPV446273AR “FHP” fRER] K (CA4) ; “V” fRFE 440V HESARL (AT48);
“446273AR” REFEH GRS (WA |
% =HE 5SDN001 “5D” fUFHEMMAIS (AJ2) , N AREREM (/) ,  “001” A%
Femi s (RfAR)
FVUHE 2940mAh 3.85V “2940mAh” RRFEFRFAER (A4E) , “3.85V” AEIRFRHEIE (AI
)
FAHH TLV21IHO1 “TL” ARERIE, “V” KMAEERNEMAS, “217 F 2021 4, “H”
& 8 H, “01” & 1 Z. H TL MV [EEAZE.

F4y | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
...... DA
Y= J K I M N 0 p
B 1 2 3 4 5 6 7 =
Y] A B C D E F G 1 DA i#E

L SEA B )

113
%z-:‘:cm :
&

FEEV446273AR
5DN0O1

-2940mAh 3.85V

TL V 21801
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—. BFRARMREEMAR

12, ATEENRRE
12.1 AR
FE | 2 Wi W e | MR s
1 e R 3 1 day
2 HROR R 3 1 day
3 M RE 3 1 day
4 o i JBCH 1 R 3 1 day
5 HL PR RE ~10°C LR B 3 1 day
6 MIE7N —-20°C Al H, 3 1 day
7 A FE 3 1 day
8 RT 1&¥F iy 3 4”5 month
9 i A B R R RE ) 3 28 day
10 iR A7 LR RE i ) 3 7day
11 H WA R 3 2day
12 ESD i 3 lday
B sy o UF ’ Lday
Gtk l‘ﬁjlﬂﬂﬁﬁ% 3 2day
15 He HREETEIA 3 5day
16 T Z 3 2day
17 PRBN M 3 lday
13 (g 13‘:36 EE%}?@ ?E 3 2day
feil l‘_ﬁﬁjﬂﬁfff"fi He 3 lday
20 | ™ B AR 3 1day
21 FPC & Hr 3 / lday
22 Pl 3 lday
23 #opdy (RIR T HD 3 lday
25 7 H (3C/4.8V) 3 lday
26 5 i R 3 lday
27 R (IREFEHE 3 lday
28 Egan 3 lday
29 S 1] 3O HE, 3 lday
DL EIA, EPEREIGE, RSEEREIE, OR3P A I35 o B i
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12.2 AT SRR PR 5 R -
LB T A

13,  ERNERE (BFEFEMHERRIRKRE
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14. CPK # %
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15. QC TEH
HIFE LK FTEEL EHIWE Bk
ERAE BHE
NO . - MEH PRIGINTE BERR
PCB il / PCB A [ 5 p5 H B TREAS S0 AR A oy 0k KRG I C TR/ | AR
O, o 100% S il F2 7
1 FRiR
ORI /0 [ BERS | TR bR o i0d K36 H R REHG I | AN A4 fh iz
2 AN B | /PN BE/ER T/ 100% 8 ER/MARER | HIEF
X g
3 [HSIEl B %k / WHTE . WG | A0S 56 b v o i0d K36 H R REHG IR | AN A4 fhiE
i A 100% 8 FR/MARER | HIEF
BSOS AR U S B B IR (AN, B | ARG E B BF 20pes//N | Bz A7 IR AS 2R/ B | AN AR i
4 TSR HR) IS 5O I 7
356 / H AN PR F S/ BAG ol JOR S B ANEHE 5
5 il F2 7
e B | BUERR | RS AN | TR IGARME] 418100% il JO S B ANEHE s
6 il F2 7
HlPE e | BRI | BB RN | A, RSF | TR ARE 4K100% R B0 i ANEHE s
7 il F2 7
8 PR2h | PRENAX / RN, TR / 445100% i O B ANEHE s
I 7
WX | THFE | AR | AR | TREAKEIRE 21100% R B0 i ANEHE s
9 H 2 7
10 | B / H AU MU IR AR 416 100% o JoR S B NG
HRE
BEE /MR 20% il N T
11 L7 FE = 103 B /AR i o JTR S B R
R R L] MR | i A AR / AN R AN /L) 20% A | ERRR ISR TS / A% | AN E Ak L
A pUIAREEIR %% Fr %/ QA PASS br|  HIFERF
12 TR
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16. JSIRIEER
B R O
Giss | e Wb ME;A ;ﬁiig ;ﬁj AL | AFEA
1
2
3
4
5
SR T SR
MRy Loffnt
w || | MO0 SRR T FERR . REANL | WA
P
1
2
3
4
5
SRR
ey -
w0 | e oo S T mEa | i
4
1
2
3
4
5
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17 MRES
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IS - g il
P | AE | FY | BE K KE | FY | A=

71 F5 21 5 81
Jf5 2 5 22 5 82
J745 3 523 5 83
F5 4 55 24 75 84
JF5 5 F5 25 J¥%5 85
J5 6 5 26 5 86
P T 527 5 87
745 8 5 28 75 88
F59 55 29 5 89
K5 10 5 30 75 90
511 5 31 5 91
5 12 5 32 5 92
J¥%5 13 J¥%5 33 J¥%5 93
K9 14 5 34 75 94
J¥%5 15 J¥%5 35 J¥%5 95
75 16 75 36 5 96
51T 75 37 597
K518 5 38 75 98
K5 19 K5 39 75 99
55 20 55 40 JF5 100
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Py i il
F5 WL | 5 W | 5 | A | F5 WEL | 75 P RH
F51 5 21 5 41 75 61 J¥5 81
52 5 22 5 42 5 62 75 82
53 5 23 5 43 5 63 75 83
55 4 5 24 55 44 75 64 J¥ 5 84
K55 5 25 J¥5 45 J¥5 65 J55 85
756 5 26 5 46 5 66 J¥5 86
Fa5 T ¥ 27 ¥ 47 75 67 Jr5 87
58 5 28 75 48 5 68 J¥5 88
59 J¥5 29 JF5 49 ¥ 5 69 ¥ 5 89
J¥ 5 10 J¥5 30 75 50 J¥5 70 J¥5 90
75 11 5 31 75 51 571 75 91
75 12 5 32 5 52 5 72 J¥5 92
J¥'5 13 J¥ 5 33 J¥ 5 53 75 73 J¥ 5 93
¥ 14 75 34 J¥5 54 5 74 75 94
J¥'5 15 J¥ 5 35 J¥ 5 55 J¥ 5 75 J¥ 5 95
75 16 5 36 5 56 5 76 J¥5 96
P 17 ¥ 37 ¥ 57 75 17 Fr5 97
J¥'5 18 ¥ 5 38 75 58 J¥ 5 78 J¥5 98
J¥ 5 19 ¥ 39 J¥5 59 JF5 79 J¥5 99
75 20 5 40 75 60 5 80 FF5 100
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FLith P B2 A
FPs o | HINE ] s (RBARE | PS5 |HIBAEE ) s [HIBNE] s | Il
1 21 41 61 81
2 22 42 62 82
3 23 43 63 83
4 24 44 64 84
5 25 45 65 85
6 26 46 66 86
7 27 47 67 87
8 28 48 68 88
9 29 49 69 89
10 30 50 70 90
11 31 51 71 91
12 32 52 72 92
13 33 53 73 93
14 34 54 74 94
15 35 55 75 95
16 36 56 76 96
17 37 57 77 97
18 38 58 78 98
19 39 59 79 99
20 40 60 80 100
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