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KE)iEIT
ABOUT US

YRR EREIRAT] (BFRVEERTEK/4E2RTe) B—RRE S T T HeEREEI IR EEIEREEAT.
Shenzhen Veertek Intelligent Instrument Co,. Ltd is an intelligent instrument company deeply focused on the safety control of

lithium battery.

VEERTEKRIBKHZUBSIGNEA, RIREVOCSHGIRA, PRI ERIESHTRA R bR AR SRS EIRIE
WREEMERSFTEREE, RET7TERNERAR, BEERUMERIr S FINA, MABTG&Pack F&ReE
R EI S RAER S,

VEERTEK's Insulation Impulse Testing technology, low concentration VOCs Gas Detection technology and Quadrupole Mass

Spectrometry for Residual Gas Analysis provide effective safety control solutions for the customers in terms of the production process.

VEERTEKEBAZ OB RHP B L ZEEMER. PIDNBFURAERMBEDTRAETR, ARRERETEREELTSN
MEdZ RARIEIFT SEHE, B—aWEEENREE T 2EERAIEFMARAINER R AT,

The core team members of the company include lithium battery experts, PID experts and mass spectrometry experts.

The company has always focused on innovation and progress in core technologies in the field of new energy security monitoring. It is a

company with deep understanding on lithium battery and its production process.

VEERTEKE I F R mFEERL NS SEE N RSB, NEIRESRR ARSI, EFCIH. EFEL. Bk
FE BOMNMEMR, SESTHOEWINRMFEATWER, ALREFREREMNMEN M. BRTEMEWRS, 7~
BRI AN TN ERNRE BRI 2 FTRIEHIILRE,

Adhering to the core values of "Technology Guidance, Innovation, Customer First, Honesty & Trustworthiness", VEERTEK is committed

to becoming the most influential global enterprise in the field of new energy security detection.
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HISTORY

o 2011

o 2012
, 2013

o 2014
o 2017

© 2018
© 2019

© 2020

o 2021
°© 2022
o 2025

BRARESREERNED T TR USRI BSKTRA
Wellspring Internatinal HK, the parent company of VEERTEK, has developed an insulation impulse technology for the
detection of micro-short circuits of lithium batteries

EEMRERASHFIEFERA

Setting up technical support team and after-sales team in China Mainland

EHEFFAHETPIDI B F AR EEBRRICNTT 5

Developed a lithium battery leak detection solution based on Photo-ionization technology worldwide initially

NEREAHEBEREB ARG E

Providing battery leak detection solution for the world's largest 3C lithium battery company

ARNSEREEmZNRERRE, ERYIEKIZVEERTEK, FE BB BRI AR.

4= HE. ERUSHIIEET

VEERTEK was formally founded in Shenzhen in response to the rapid development of the domestic lithium battery
market, and the comany is responsible for R&D, production, sales and after-sales of battery safety control instruments

B AEBRERARIFHEIRE LRt RSN B NS

Be the direct supplier of battery leak detection for the world's largest mobile phone giant

NERERE S EIERRMHE TR g AR tRRIIT5 3
Providing the world's largest EV car manufacturer with a battery leak detection solution based on quadrupole mass
spectrometry technology

ATRERONE R FRES T
VEERTEK's R&D center settled in COFCO Xiangyun Plaza

FRHBAEERNBSEK NI A TR E P ERaNER

Developed an ultra-large range insulation impulse tester for shor-circuit detection for ESB customers

BERNRHREEr RIS

The first quadrupole mass spectrometry production line was put into operation

FRESFREAIBRZ IS = RABEINTAURA

Developing the third generation of insulation impulse detection technology with Al intelligent learning function
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ERT NI, FSZiEs

i, JIREEIh. EMRER BN S mAYRRICNFIRE K S e

Suitable for leak detection of cylindrical, prismatic, blade battery, module and pack etc and water molecule detection of battery.

FRi5E / Product Features

B/INTRZEA110"mbar I/s

Minimum leak detection of 1+10"mbarel/s

70 7

Strong anti-interference ability

HESHIBER. Bit8RRE

Suitable for detecting leak in battery modules & packs

ZTEAEEMNTE

Easy to be integrated into automated production line



FEERE# / Specifications

{EREEEAY /Sensor Type
[REHCEE/Mass Number Range
B/ ERE/Minimum Detectable Leak Rate
T{ERRE/Temperature

B AT EE58/Maximum Operating Pressure
FEIREIN/Power Input

R~ /L*W*H

EB{THE0/Serial Interface
I/010001&54z [/ Interface of the 1/01000 Module

E&2/Weight
[F{%/Quality Guarantee

TURAF i /Quadrupole Mass Spectrometry
1-100 amu

1x10"mbar-l/s

10°C—-40°C

5E-4 Torr

100-240V (AC)

615 x 358 x 274mm

USB 2.0; M12 (RTFiEZI/O1000KER); RJ45 (WLRIESRS)
1 ORS¥FERAN, SI#FEmt, RS232
1 0 Channel Digital Input; 8-way Digital
Output; RS232

68Kg

1 Year

PUHRAFEEL7 / Electric Quadrupole Field



MR RISt E TER

Quadrupole Mass Spectrometer ¢

T{E[RIE / Working Principle

PR BE Y P Fr B A S E R R REE R LAF.

All components in a Quadrupole Mass Spectrometer require high vacto function.

IRHRAI B F B LHIIRITEE A

Non-resonant lons are Thrown out of the Electric Field

SHHTF

Gas Molecules

HES

Detector

000000 N s
=08 SBE ot Roc
/ﬂ~ Th\'oug“ tn
Resonan\ tons O

BENGEENPESED FEAESFRPRERS, PR BRI XA B EIEsT B EfE R ED 2RYE
PAOXF A RN E F AL (R N A IR [E, EURSEESEFAF-EER. XN URERHER
HEZRIRE SRS, (SRR AR BB LSRRI TH = RIS,

The neutral gas particles are ionized in the ion source Using voltage comprising both an alternating and direct
when they enter into the QMS . lons generated in this way voltage component, an electric field is generated within 4
pass through extraction lenses before entering the analyzer high-precision metal rods. This quadrupole field is where ion
with its electric quadrupole field. discrimination takes place on the basis of their mass-to- charge ratio.




REBISENE—ME F e BT IURT R
7 (ARESTRS) FEIAENES. FEEM
BFEUTAERBNIT L, FEITEZHR
RBHZ.

Accordingly, only ions of one species are able to
pass through the rod system and reachthe detector.
All other ions are located on unstable trajectories and

are discriminated inthe apparatus.

PR AT BT YA R R — MR LRI
MHISEPZR, RS, BFREEH
M, BEafr-ERE R ES IR lesmIE.

The detector in its simplest form is an electrically
conductive hollow body known as a Faraday cup. The
ions are neutralized by the release of charges and the
resulting current is detected. enter into the QMS .
lons generated in this way pass through extraction
lenses before entering the analyzer with its electric

quadrupole field.

HESEEMNS, FEMRIUESET YK
KA TIENST. SEEIFSINYEFERA,
IEBEESETSEERN, HHEEIFERENEN, &
BEATREFEEER(SEM), FIBXFINRIEIRE,
R LS NI A E T RS RS+,

A Faraday cup is sufficient in terms of signal strength
to perform aresidual gas analysis in high vacuum. Where
very small ion currents are present, as in the ultra-high
vacuum range, or where very fast measurement is required,
a secondary electron multiplier (SEM) is normally used.
Utilizing a mass spectrometric setup such as this, the
user can detect which substances are still present in the

vacuum system.



T{E[RIE / Working Principle

QMS Analyser
PORAF RIS RN

Chamber

LS o M Ak W o F 8]

e

Vacuum pumping

BRZT BiEiekR

Data tracking

BRNEHRRRA NP RE— M EARCN=E, BimREXRETEEKG, TR RREEAROT.
With the help of the sealed chamber, the battery to be tested Is provided with a detection space without interference from

the external environment, and the leak detection is completed after the negative pressure reaches the vacuum requirement.

A E=ME-101Kpa (ANEZE) &, BRNBERESRERFIRIIFTFT, BEARERRD FREHRIREN
RITRZHTHEEIRES T, RELRLREMOKANGHIE, XETZ8H5 - RDHERIXEMES £,

After the chamber vacuum is pumped to -101Kpa (relative vacuum value), the valve from the chamber to the instrument's
sampling system is opened, and the electrolyte molecules in the chamber are sucked into the electrical field consist of
quadruple rods and be ionized and analyzed, the instrument will output the leakage rate and OK/NG judgment. The key

process parameters can be connected to the MES and uploaded after being bound to the product code.
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* ZEES/ Signal of Empaly Chamber @ J/&{=S/Signal of Leak Battery o ZSEEE/ Signal of Empaty Chamber @ ERES/Signal of Leak Battery
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g ~ 8.6E-05 g ~
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VOCs Detecor fc¢

VTK-181 VTK-501 Pro

iS58 / Product Features

¢ 1ppbREHHHR o G RIEE R
High resolution with 1ppb Fast response

o NATHEREVOCE o XEIER24ANNHESAE AN
Applied for low cocentration VOC detection Support 24-hour online detection

ERTIREREIbRERICT

Suitable for leak detection of pouch battery




FEERE4 / Specifications

& RkES/Sensor

¥ 2F2/Detection Range
K25 #¥E=/Resolution

N fzZAYE)/Respond Time
T EERRME/Accuracy
K#EAT/Sampling Way
FatPELR/IP Rating
T{ERE/Temperature
TERE/Humidity
R~f/Size

E&2/Weight
RAiE/Pumping Flow
ZRA/Alarms

[&R{R/Warranty

MiZ2fHl / Case

VTK-181

VTK-181

HRREIEFmREIVOCE

VOC Volume of A Leaking Sample

VTK-181

nnnnn

EIE10ppmimESAS T ERIVOCE
VOC Volume When Reading 10000ppb Isobutelyne

10.6eVHEFUIERLES/10.6 eV PID
0-50000ppb

1ppb

2 Second

3%

R B /Built-in Pump
IP66/1P67

-20°C~50°C

0~95%RH (FiL¥EE)
230mm x 80mm x 60mm
6809

250-450ml/min
90dB@30cm, LED[AKK
EHRR1E /1 year

VTK-501 Pro

L]
/__\_/\ R
856
R mREIIVOCE

VOC Volume of A Leaking Sample

EHE10ppminESAR TIERVOCERI
VOC Volume When Reading 10000ppb Isobutelyne



B hiRiRVOCSIS MR B TE

VOCs Detecor for Battery Leak & Wor

T {E[FRIE / Working Principle

I%?—Df@mgag PID{ERkESHEEEZ=. UVEIREINT. &
MBSFNIE S FBARAERL..

v —

UV Lamp a2k
Detection Circuit
The sensor consists of an ionization chamber
IRFNEREE for letting in the detectable gasan ultraviolet lamp for
Drive Circut applying light, an detector for utilizing the light

fullyand positive and negative electrodes for
detecting ion currents.

IEEEHR

Positive Electrode

SEDFHN PID1§!§¥%§D 8

TARZEIMT
Vapor enters into the PID & uv Lamp
FEBAR
& 93 Negative Electrode
N M }E‘E I 3 JE = = 3
SRS FENEEEELBFUVIARE PIDIERESFIBERINCBEBINS A D F, TEBEE
= =AobEe N N AR = Hln 55H Ny Ny gz
gl\’o'&ﬂjﬂl\]'%ﬁgiﬂg%?gl\to Ej‘ﬁ?ﬂg«ﬁ% ]I*EEEFKF:$$&/ \1%3353%?1]“” %?I)Ibﬁ&%fé: T
. NN 4 = =N e =2
L E ey VR, SRMAEHERA SIREAAOEESE
i, EMHENSERSREE,
The detectable gas enters the ionization
chamber and is exposed to ultravioletlight from the The PID applies ultraviolet light to the detectable gas to
light source (ultraviolet lamp). This causes the gas ionize it.This causes an ion current to be generated. The sensor
to releaseelectrons, generating cations. measuresthis current to determine the gas concentration.




VOC Gas Detector
VOCSAMGIINY

Leakage analysis

BRI

Chamber

Az

o O% @), .
PP a0 20 SO FOR

— —

Work piece
. . I FEIEB
ompressed air
T ENERETS

009900020950

d,

..........

Vacuum pumping Data tracking
e R,
mE= HIRIER

BENEHIRRRIR, AR — D AZINBEME TSN E, FEdmaE—RE
—RIEFERGUGERRRREEIAEN, HARBEIBEEETE L.

With the help of the sealed chamber, the battery to be tested is provided with adetection space that is
not interfered by the external environment, and the leakagebattery detection could be completed by vacuum
pumping -- maintaining nagtivepressure -- charging positive pressure on the integrated VOC testing machine,
thus,the defective battery could be intercepted on the production line effectively.



FEEaiES / Product Features

¢ KMUBES

High Precision

* NEEITMR

Little Damage to the cell

° MUNES

High Efficiency

® SREPIREFEINFEFITIEE

Both Impulse & Impedance Detection Functions

“mBlsS / Model

Model
itern DET-1090
SMitER &
W E 50-2000V
Voltage
AT 1E] 10-3000mSec
Testing Time Span
E= a="
SRR 10-90 nF

Electrostatic Capacity

INSULATION
IMPULSE TESTER

ER T EREERE AR

Suitable for short circuit detection

}MI (I / Testing Stations

° BR/BRRE
After Wnding/Laminating

o AEF

After Hot Pressing

* RESHREEER

After ultrasonic welding of the pole lug and cover plate

°o FiRSEFTECEEORE
After laser sealing between cover plate & aluminum shell
* HBitdTE (KA

After baking (before injection)

DET-5000 DET-8500 DET-1015K
200-2000V 50-800V 50-800V
10-3000mSec 10-3000mSec 10-3000mSec

10-5000 nF 3500-9000 nF 10-15000 nF



Bk 46 T {E[SIE / Working Principle

el

Micropore

ERRY ists

Metal Particle Micro Damage

IEtR/Anode
PE=R%/ Seperator
fatk / Cathode

EFeBaTiEe® (Q=CU, HPQ=HFE& Based on the law of conservation of charge

(BEfE), C=FBES (AR, U=FR/E(R)] BOIBf S [ (Q=CU, Q=Quantity of Electric Charge (Coulomb),
C=Capacitance (Farad), U=Voltage (Volts) ] and the

FERRERIPRIEN, HEERK G/ iR principle of battery charging protection, the tester will
HASEROEK TR E, KHEBEEEINRIE B R, 1[EHA provide a specific impulse voltage to the battery. When

el A AT the voltage is applied to the battery, positive and
A RES IR RE, MESEER X ’

negative charges are rapidly distributed on the surface

WA FIERPREPRTAERRE, DfEERRA _ERY of the positive and negative electrode plates. If there is
EERHESTIEREE), MRS EaRbaa R A= a pore on the seperator, the charges will move and be

. P - o . lost lost rapidly on the site of pore, then the voltage
1, WIEST-ERENGE (RIFRER) , Ak drop will be generated which can help users to identify

TN PR S PR R RRPEAIN GER S TR BIFNI= L. and intercept the NG cell with defects on the seperator.



B AE NRE S % /Error Parameters

f£f3/Code &N /Meanings
OC EO1 FFHi&/Open
SC E02 Z1H%/Short
UV EO3  /RJE/Undervoltage
OV E04  jdJE/Overvoltage
NG EO5  V1#8FR/V1 Drop
NG EO06 V2iEBBR/V2 Drop
NGEO7  Tp<TL
NG E08  Tp>TH
NG E09  V3i&FR/V3 Drop

TM AR ET™M
G

TH BKEARETL
G

<

8T RIETK

(&

Tp TR
TL BATERAREITL

[ G

ﬁi&{m]

_ EHEEREETE

<

\ HAEREEE2
! l," VMPN G"“ V2 /,—”
J /e meys

G/ 1
BAHBOFREVL

ElARTH

‘E‘h‘tﬁ&ﬂi

(mize BrERXSH

B i B EVL

BKHEMINEESE] / Specifications

1B /Output Voltage
=j@i&i%#%/Options of Channels

N EFE/Detection Range

154578 EBRTEITK/ Charging Keeping Time
B EHEERTIE] TF/Free Discharging Time
FEHEEHER,/Charge-Discharge Mode
HHr2%8/Judgment Parameters
{HtEBE8E/Power Supply
EREINER/Rated Power
HINIZEO/Input Interface

BEE (%E) / Weight(Net Weight)

A% (mm) /Volume(mm)

JBEl/Range: (50~ 1000) VDC

HLX HXL LHX LXH XHL XLH

10 ~5000nF/3500 ~9000nF/10 ~ 15000nF

20ms ~3000ms

20ms ~ 2980ms

1Bt RA/Charging Max:50mA. 18iRE/Discharging18mA
Tp, Vp, Vd

AC220V+10%, 50Hz/60Hz

200VA

RS232C, LAN(%HZ/Optional) , PLC, USB (f%fi/Memory)
5kg

213 (W) *88 (H) *360 (D)



Bk e NiRESEI B / Error Graph

SET-5000 2.0 LHlE KR DETS00 v1.0 20634 L KR
v v
p:250Y Nk Vo4 AT
o 0/1 it 1y
(s ¢

N [ f

\
J s L
P 50

H_ DTV 50ms VDEV: 50V T DIVii0as VDIVII00V [Faez)
TestVolt: 250V PeakTim Tp: loms estValt: 400V Peaklim Tp: —ms OPEN
TestTine s RiseDrop: 251> v TestTime: 140ms RiseDrop: 20>  —V [Eo1] lﬁmﬂ
Min. PeakTim TL: OFF  PeakDrop: 25V 16v Min. PeakTim TL: OFF  PeakDrop: 40V> v
Mex. PeakTim TH: OFF  FallDrop: 25V> 5V Max. PeakTin TH: OFF  Falldrop: 40V> —V

[E01] FHE&: ISR SR EZAEA
R KRIZREIEHTINE.

RmEEtiR

OK Cell
[EO1] OPEN: Poor contact
between test clips & pole ears
lead to OPEN.
JEsn o e E Lk i n@mn\ e AT

Vp:308Y. NG HRER 0318V NG’

i

W (Enwa e

] SHRE

i

RERE

DIV: 100V H_DIV: 13Cms V_DIV: 50V
PeakDischar Test¥olt: 300V PeakTim To: Oms  ExceededPeak
[E04]

% [w @ = [
& = & |5
& % b o
I L] 1] & 5

TestTime: 140ns v [Eos] | XfFSRfE TestTime: 540us RiseDrop:  15V> HRE
Win. PeakTin TL: OFF (Drop > Min PeakTin TL: GFF  PeakDrop: 150V> v
Max. PeakTim TH: OFF  FallDrop: 40V> —- Max PeakTin TH: CFF  FallDrop: 30V> —-V

[E03] REE: FHHERAIREREEHRT 95%.

[EO3)] UNDERVOLTAGE: Charging has
not reached 95% of the set voltage.

[E04) TIE: FerEFE/REHIREREER120%.,

[E04] OVERVOLTAGE: Charging voltage
exceeds 20% of the set voltage.

DET-80m ¥2.0 i KR
v
Yp: Y

FLDIV:50ms

‘estTime: 200ms RiseDrop:
Min. PeakTin IL: OFF  PeakDrop:
Max. PeakTim TH: OFF  FallDrop:

[E02] 7% : FRESRRAREEES
NEPE T RS,
[E02] SHORT: caused by damaged

isolation film or metal particles
inside the battery cell.

DTS00 ¥1.0 59054 EEIE#E G5
v

NG

A

J

i

/.
]im
h
% s
i

5
~
/ I
/.
o/ ~ sYRE
/ ~—
/
L/ RERE
ILOIV:30ns VDIV 100Y
TestVolt: 400V PeakTim Tp: 66me  Halfway Dr
TestTine: 140ms RiseDrop:  OV> 2 [ TR
Min PeakTin TL: OFF  PeakDrop: 40V> —V
Ve PeakTin TH: OFF  FallDrop: 400>  —V

[E05] V1 {BBR: FEFBMERARGE
S RS EREE.
[EO5] V1DROP: Short circuit during

charging phase causes voltage
drop exceeding the set value.
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[E08] TP>TH: ZFEIFESTTHIRE LR,

[E08)] TP>TH: The charging speed is
higher than the TH set.

[E06] V2 {EBR: EHAEEMERAYE
EEE EETIREE.
[E02] V2DROP: The voltage drop

during the free discharge phase
exceeds the set value.

[E07] TP<TL: FFEFHETISENR

[EO7)] TP<TL: The charging speed
is lower than the TL set.
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The impedance detection function is based
on Ohm's law. Namely, V=IR, where V stands
for Voltage, | stands for Current, and R stands
for Resistance Value.

It's working principle is: Aresistance tester
typically generates an electrical signal of a known
current or voltage and passes it through the
resistance being tested.

By measuring the current or voltage passing
through the tested resistor, the value of the
resistor can be calculated. According to
Ohm's Law, the resistance value is equal to
the ratio of voltage to current, that is, R=V/I.



BEiRIhEES S / Specifications

H#itHEBE/Output Voltage
EBRE_EPR/Resistance Upper Limit
FBBE TBR/Resistance Lower Limit

¥ EATE)/ Testing Time
4EFHAtE)/Charging Time
#2[%A7i8)/Decharching Time

=j@j&i%i%/Options of Channels

JBEl/Range: (25~1000)V
(0.002~100000) MQ, 0=F_EFR)
(0.002~100000) MQ
(0.5~999.9)s, 0=jZE4EMizt
(0.1~999.9)s, 0=
(1.0~999.9)s, 0= 4]

HLX HXL LHX LXH XHL XLH

FIEZEH / Cases of Judgement

(ree Wit 001—testfile00! @-2-8-@-6-6-D-®

Local °

.0,0.000,, °

27s

RERIP b

NGHFE: fEi%

NG: Short-circuit

o0 MR 001—testlile001 @-2-3-8-65-0-D© ~

Local °

100,100.6,,, *

00s — o

NGHIE: WHESTIRE LIRE.

NG: The test result is higher than
the set higher limit value.

rec Wizt 001—testfile00t @-2-3-4-5-6-D-8

Local

100,10.06,, *

00s —— o)

NGHIE: MERTIRE TFHRE.

NG: The test result is lower than
the set lower limit value.

e M 001—testiile00t @-2-8-2-6-6-D-® ~

NGHIE: FHi%, RELHEMEIITE.

NG: Open, The test probes are not in
contact with the load.
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VEERTEKEIRAHEEEHi-pott@ A, PIDXBEFURATIRERATHNIER, BESSREEEMTIWHNER, ETXHEEBARAE
iR, BAIRERIEFREEERIRRTE.

FIRIERAEIE, VEERTEKAIMREZFAMFERK, RE——IRS, AREEHMAMENIEER, SIIEMEER, VEERTEKATRAMK
RRPERIGEINTS 2, TIEZFEN.

VEERTEK is committed to providing customers with cutting-edge battery security detection solutions & professional and reliable
services based on our understanding of lithium battery production process & comprehensive study on saftey control during the

battery manufacturing process.

Besides Hi-pot technology experts, PID experts and Mass Spectrometry experts, VEERTEK have experts from the lithium battery

industry as well. Based on our deep understanding of lithium battery, we can provide more proffesional defection solutions.

For lithium battery customers, VEERTEK can provide one-to-one service based on customer's specific needs and develop more

targeted testing solutions; For integrator customers, VEERTEK offers mature modular detection solutions for easy assembling.
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Room 816, Tower A, Zhongliang Xiangyun Plaza, Longgang District, Shenzhen, China
HiE/TEL: 0755-2828 3466
BRM/Whbsite: www.veertek.com
EBHB/Email: venus.lee@veertek.com



