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Category Application and Specification CT-4000 CT-8000 CT-9000 CE-7000
Cell N Ng
Formation and Grading :
Super Capacitor A v
Battery (Cell. Module. Pack) A v
Capacity. Power. Super Capacitor J J
Energy. SOC Testing.
Cycle BMS CANbus Supported N
UPS \ v v
Battery (Cell. Module. Pack) o A
Simulation Super Capacitor v" W
Power Supply A v
DCIR Battery (Cell. Module. Pack) N N v N
Pulse and HPPC Testing | Battery (Cell. Module. Pack) A W v
1Hz v
Sampling Frequency 10rz v N
(Max.) 100Hz v
1000Hz v
20ms N v
10ms v
Response Time
(10% ~90% Range) Tms Ni
100us v
5V N v N
10V/20V v v v
Voltage Range
48V/e0V N v v
100V/200V/500V/800V v
SuA/50uA N
TmA/10mA/20mA/50mA/5A/6A N +
Current Range 10A/20A/50A/100A/200A N N i
300A/500A/1000A v W J
3000A g
1CH/2CH/4CH N W v v
Channel Quantity
per Cabinet 8CH/16CH/32CH N
64CH/80CH/128CH V
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About NEWARE

Founded in 1998, Neware has been committed to providing reliable battery testing systems. Thus far,
Neware has provided flexible, high accuracy battery testing equipment to more than 26,000 customers

worldwidf? ranging from ’battery .manufacturers to R&D institutes..Customers state they love the stable, 900% ¢ Amoeba management adopted. Office and factory space expanded.
cost-effective battery testing equipment, along with the great service of Neware.
NEWARE Profile 2008 ®  The 4th-generation tester CT-4000 was developed successfully, featuring pulse and
CIBF 8th DCIR tests capability.
st -
2 = : A N
N/ 2009 ¢  CT-6000 and auxiliary channel, providing EV battery testing capabilities, had been
developed successfully. And Neware had grown into one of the main suppliers of EV
Since 1998 R&D [nvestment Data Acquisition Customers Shipped Equipment battery testers in China.
21 years 10% Revenue Frequency 26,000 175,000 sets
ToO0Hz 2010 ¢ The 5th-generation tester CT-8000 was developed, providing driving cycle simula-
GIRY; ot BVt tion capabilities. Our company was awarded the “Harmonious Labor Relations
NEWARE Market Sets Enterprise” and the “Top 500 Growing Enterprise” by the government.
33750
>175,000 sets are running at customers' sites worldwide. 2012 e  The 6th-generation tester CT-9000 was developed, providing the high-performance
e test solution of battery material research.
2013 o LIMS was launched for laboratory information management. It complies with
EVS 27 ISO17025 and focuses on testing process and result management. And we were
awarded the “Top 100 Independent Innovative S&M Enterprise”. New instrument
utilizing regenerative technology successfully launched.
2014 ¢ Attended Battery Japan 2014 and Battery Show 2014 as an exhibitor.
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018  Year Battery Japan
G 17
Milestones 2015 ®  More CT-9000 models launched successfully. The market share of Neware reached
e a new height.
1999 ¢ The first-generation tester came out, based on RS232. S b
CIBF 4th
y : : . 2016 ¢ CT-9000 has more orders in the high-end market, and its excellent performance is
%2?51 1 BRGS1Battecy Fosmation:and; Crading dysiem)avent.into mass production. CIBF 1ith gradually approved by large battery manufacturers. The regenerative CE equipment
gradually replaces the CT series and saves energy significantly for customers.
2003 ¢ The 2nd-generation tester CT-2000 came out.
2017 o Sales increased 1.5 times comparing with year 2016. Neware has joined in more
2004 ¢ 15O 9001 certified, and SAP introduced. than 40 conferences and exhibitions domestically and overseas.
CIBF &th
2006 ® The 3rd-generation tester CT-3000 was developed successfully, with maximum power 2018 ¢ Through our reliable products and sincere services, Neware has been rewarded with
CIBF 7t up to 21kVA. CURE:xh an ever-increasing loyal customers and market share.

03 & www.neware.com.cn ﬂ +86-755-83108866 04
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CT-4000 Battery Testing System (mA)

e = CT-4000 (Dual Range)
—_—
N 5V10mA S5uA ~1TmA; TmA ~T10mA
"\ o a 5V20mA | 10pA~2mA; 2mA ~20mA
I—‘“\ \_ . 5V50mA | 25uA~5mA; 5mA ~50mA

CT-4000 entered into market in the year of 2008. Now it is one of the most successful and most popular
battery testing system in China. Thousands of battery manufacturers, battery research institutes and
laboratories use it as their primary testing partner for their various testing activities.

.-;-.tl
" -
~———————
MA W DN DCIR
i mEFrcceT
,UA dQ/dV ‘Charge & 'I'hree-ljleqrode DCIR Test L e
Current Unit Cirvo Discharge Rate System Test -
08§ ¢ ¢ 4 o
@ N £ o e
L & B
Accuracy Dual Range Response Time Min. Pulse Width Data Acquisition i
0.05% Fs <1ms 500ms Frequency —
10Hz/ 100Hz .
L
¥

s
1

EEpipy

A " - .
dQ/dV Curve Data Analyzerp |
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CT-4000 Battery Testing System (5V6A&5V12A)

CT-4000 (Dual Range)
5VBA 0.5mA ~100mA; 1T00mA ~ 6A
5V12A | 5bmA~1A; TA~12A

Due to the rapid data acquisition frequency, CT-4000 could be applied to super capacitor or EDLC (Elec-
tronic Double Layer Capacitor) tests. Through our advanced software, the capacitance, DCIR (Direct
Current Internal Resistance) and LC (Leakage Current) could be easily calculated.

e ;;’_’. \
D= — —
Ferrrs Ll
@ 5 &
it o= ) ¥
, R el
Accuracy Data Acquisition Frequency  Response Time Ef_aj.f_‘ e
0.05% Fs 10Hz/100Hz <Tms allll § taaeeese TN
b ?I_[ ."_'_a‘ . —. |~
T e _
M DCIR (N UARAL dcadl]
SAARRARR
| 2 itz e -._'____ el -
Min. Pulse Width DCIR Dual Range ‘ I 1] . ; _H___'_“
500ms ey
L
- 1

Rising Time
=< 500us

ms
ent Climbing

Falling Time
= 500us :
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CT-4000 Battery Testing System (High Power) CTE-4000 Battery Testing System (Regenerative)

CT-4000 entered into market in year 2008. It supports EV battery pulse charge/discharge, DCIR (Direct
Current Internal Resistance), cycle life and c-rate tests.
CT-4000 mainly applies for institutions, colleges, universities and EV battery manufacturers.

@ £ ™

CTE-4000 (Regenerative)
5V30A | 5V60A | 5V120A | 5V240A | 5V480A
5V960A‘ 60V60A ‘60V120A 60V240A ‘ 60V480A

Accuracy Data Acquisition Frequency ~ Response Time Min. Pulse Width | | d o > I I ‘
0.1% FS 10Hz =< 10ms 500ms AC/DC inverter Z “Q Pt AC/DC inverter Z
‘ : z ey f Bus;ar Voitare
DCIR WIS EDLC ﬂ—u— )
DCIR Simulation EDLC HPPC

Used for formation, capacity grading & cycle life test of EV/HEV battery.
Significantly improving the energy utilization, and decreasing the energy
and heat emission during the tests.

Targeting battery manufacturers and EV/HEV manufacturers.

| |4
&ﬁ 8CH DC-DC contrel unit af
Lower-subardinate Machine

BCH DE-DEC corrol unit &
Maching RS 485
o

of Lower-subardinate
Machine RS 485

oEEE
PC system of C/S architecture

High-speed network switch

CT-4000 Features
. . SV50A 5V60A SV100A : 3 Resolution: AD: 16bit; DA: 16bit; _
5V200A 5V300A 5V500A 5V1000A 5V3000A ) A : 1
60V20A 60V40A 60V60A 60VI00A |  60V200A Acamacy; 0065 55 ‘  + g!
Voltage range from 10V to 100V customizable. Response Time: <20ms ‘! _ :’
(Current in the range 10% ~90% FS); 5: o B ;g
g A 5 g
K Max. Output Power: 10kVA (User-definable); : : :‘ 8
DCIR(Direct Current Internal Resistance): R =A‘—V=M Capacitance : C = 2Q P ( ) a - 4 .E §
VAN R S S au s E N : Es
Data Acquisition Frequency: 10Hz; i - g g
Y2 ¥2: Voltage(V) Y2 ¥2: Voltagetv) I:’ g“""'ﬁ“"“”m Y3 ova & il &
451 ) PR 65 4 2ano THD(Total Harmonic Distortion): 5%; 1 i
7 60 + 2600 ] Ll | _ .
*01 : o fnm PF: >0.98. i o
354 4 . i -
- 3 :: :ﬁ ;f :a 3
' ! i b "
25- :, b 1000 :& £2
1 Bt L g: " z 2
20 % 20 + 600 : | g7
2 15 | 00 . . & :S :
15 2 10 47 Applications ‘: . % ¢
05 { 00 l |
1.04 -5 400 ; . ; : ' 1
% o5 | s Bulk Testing / Mass Production Testing; L :‘ i &
0.5 - — —— i [ Geim : ’ . ' 1‘ |
X 0 108.0 " 260 3240 - S C-Rate, Static Capacity, Cycle Life, etc. o
Time(sec) X 0 108 21.6 32.4 '
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CT-2000 Driving Cycle Simulation

CT-8000 . e
5V100A 5V200A 5V300A Bt ——
5V400A 5V500A 5V1000A “ s ¥
CT-8000 is an upgraded version of CT-4000 which is focusing on EV battery test, electrical tool battery o E
test, super capacitor test and engine starting battery test. It is famous for its driving cycle simulation . ”1++ e
function, moreover, by supporting all these international schedules, such as DDS from EPA, such as < H*++***++"++* i
IM240, UDDS, FTP, HWFET, NYCC, etc., CT-8000 Testing System has gradually become one of the peee
most popular choices by numerous Labs, businesses and manufactures worldwide! " “]““““ e
H III. h: |ill m = e e e == ] - 1‘:: ‘::“u.«- _im:.\ —
(LA W . — 3 - . e s
@ P e HHEHSHE UL EEEE
i 10 Il--i | L | 4 : - gﬁ. Suw
Accuracy Data Acquisition Frequency  Response Time Minimum Pulse Width |= :IEI H III l |||||: :: i “HL & ;'5. ;«E% :E%
0.05% FS 100Hz <20ms 200ms :gu--m.dh'nﬂ T : S
i iy 1 00 > =
\\ ’%\t: N : = o - =
s U : E = = =
: : ; L I " e i ol
Cycle Life Static Capacity 4 Ranges HPPC I p - o
Applications
Pulse Test / HPPC;
C-Rate, Static Capacity, Cycle Life, etc.
Features
Resolution: AD: 16bit; DA: 16bit;
LS SURS ST 1A UG e b | 1505 37 214 D:[—x:ﬂll'\ AN Tow Lo 00 102030 3014
' ' Accuracy: 0.05% FS;
Response Time: <20ms (Current in the range 10% ~90% FS);
Max. Output Power: 21kVA;
Data Acquisition Frequency: 100Hz;
Current Ranges: Max.4 current ranges;
Minimum Pulse Width: 200ms.

09 @& www.neware.com.cn B +86-755-83108866 10
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00 EV Battery Testing System

CE-7000, as the new generation testing system with high voltage and high power output capability, is
designed for the tests of battery pack.

CE-7000 utilizes IGBT (Insulated Gate Bipolar Transistor) technology which is much different from
traditional power devices and control methods. Stable and reliable testing control performance makes
CE-7000 the best testing system for EV battery and energy storage battery.

CE-7000 (IGBT)

Power | 75kVA |150kVA | 300kVA | 600kVA
Voltage | 60V ~ 1000V

Current | 100A ~ 1000A

Accuracy Data Acquisition Frequency

0.1% FS 10Hz : '

) s

! » s -
Response Time Minimum Pulse Width I
= 10ms 500ms
CAN I
CANBus Simulation - =
T

The key control circuit of IGBT system uses digital signal processor (DSP) as key digital circuit. Based
on TI's C2000 platform, its abundant peripheral resources and high-speed digital computing capabilities
enable it to meet the needs of data processing and system control.

Power Isolation Bi-directional DC Bus Bi-directional
Grid Transformer ACDC Inverter DCDC Converter
Battery Pack
11

Testing Equipment

For some battery packs without BMS, our auxiliary voltage and temperature sensors will help you to
detect the voltage and temperature of every single cell in battery packs.

TN
Switch
BTS Server
CANBus
BMS
Applications
DCIR / Pulse Test / HPPC;
C-Rate, Static Capacity, Cycle Life, etc.
Features
Resolution: AD: 16bit; DA: 16bit;
Accuracy: 0.1% FS;
Response Time: < 10ms (Current in the range 10% ~ 90% FS);
Max. Output Power: 1000kVA;
Data Acquisition Frequency: 10Hz;
Parallel Channel: Up to 2 channels;
Minimum Pulse Width: 500ms.

@& www.neware.com.cn B +86-755-83108866 12
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CT-9000
Cutting-edge Technology for Battery Material Research

CT-9000 (Multi Range)

RangeT 0.1uA ~ 150uA +30nA
Range2 |  1504A~5mA | +1uA
Range3 | 5mA~150mA |  +30uA
Range4 150mA ~5A | + TmA

CT-9000, as our latest battery testing system, brings you up-to-date, sophisticated hardware technology
and brand-new software experience. It's characterized with a maximum data acquisition frequency of
1000Hz, 4 automated-switch output ranges, 0.02% accuracy and a minimum pulse width of 400us.

@ A ® @

Accuracy Data Acquisition Frequency Response Time Min. Pulse Width GSM
0.02% Fs 1000Hz = 100us 400us CDMA

13

_‘ gilomt Tochnobogies iy T2 12135 300

550us Pulse

Time Accuracy < 1us

Applications
GSM / CDMA / GPRS and other pulses tests;

C-Rate, Static Capacity, Cycle Life, etc.

Features

Resolution:

Accuracy:

Response Time:

Minimum Pulse Width:
Data Acquisition Frequency:

Voltage Range:

@ www.neware.com.cn

Minimum Pulse Width: 400us

5 Wgilowt Technologies

Testing Equipment

GSM Curves Output by CT-9000,
Captured by Agilent Oscilloscope

1 Pulse Period Multi-Period

T Agilet Tecknologies M ol | HEISTY 25 hgilont Tucknelugies Vb 31 22 5 Wgilomt Technobogies P w3250

Response Time=<100us

5 Aglomt Technologies Mk 1 2 43ty

AD: 16bit; DA: 16bit;

0.02% FS;

< 100us (Current in the range 10% ~ 90% FS);
400us;

1000Hz;

5V;

'

B +86-755-83108866 14
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Auto Calibrator Aux Channel

Schematic diagram of calibration system connection For Temperature and Cell Voltage Monitoring
Client g ﬂ E BTS Server ..—_’gﬂ
TCRAP *Swﬁch :; : : I
|  E——
[ TCP/IP TCP!IPI EFSERE e
": . -
() - —
Multimeter w - -

RS232 RS485
Lower-subordinate Machine m

#

-
.
b - s _ W =_ N = B_= B &8 =l s _gF = g = J

e 2ol CabToaLBTS SO LAITL ZCADTOSRE e Y e | = .
Un&‘:”_‘ mA % ___- - -_
[N 0 _? e -
THe - -
- B | A
“H " r - - -
f: - o v AT L]
nigh o . . | mim . '_&
Pz e ———————————————————————— F: e
i. #s (L e ‘
ol
o Voltage Temperature "
W=
i
A Our auxiliary single voltage sensors will help you capture the voltages of every single cell in series. This will
largely increase the testing safety. You can have advanced control based on the captured values.
Features Features
Communication Interface: Ethernet 100M Channels Type: Temperature, Voltage
Communication Protocol: TCP/IP Sensors: Customized thermocouple (Type K/Type T available )
Calibration Range: Voltage: 0-10V; Current: TmA-500A Temperature Range: Thermistor: -35°C ~ 110°C; Thermocouple: -200~350°C (T); -200 ~ 1250°C (K)
Output Range: 5V50mA, 5V6A, 5V12A, 5V60A, 5V120A (can be customized) Temperature Accuracy: +1C
Calibration Segments: 3 segments of current/voltage Temperature Resolution: 0.1°C
Time of Calibration and Verification Lower current channel: 60s, Higher current channel: 240s, Aux Voltage Range: +5V
for each Channel: :
ehannel: i0s Voltage Accuracy: +0.1% of FS
Data Export: PDF, EXCEL, TXT
; Export Formats: EXCEL. TXT
Multimeter Model: Agilent 34410A or 34461A .
: . Communication Interface: RS485
Dimensions (W*D*H): 443*510*127mm . 2
Operation Environment Temperature: 25 £ 10°C Channels Mapping: Connect with BTS and CE-7000 through the software
- Software Protection: By working with the main channel, AUX channel can realize the
Storage Environment Temperature: -10°C~50C protection of the sudden voltage drop caused by current loop circuit;

the individual cell voltage limits protection, temperature protection.

Operation Environment Humidity: <70% RH _
AUX channels per Main Channel: 1 - 248 optional

15 @& www.neware.com.cn B +86-755-83108866 16
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Accessories

Alligators

™

ok —
I o

Ring connectors

Clamps for pouch cells B

Clamps for coin cells

Tray

Universal holder

== -
xr

CT
&

A ]

Universal holder

17

Software

Software

The brand-new BTS software 8.0 version is a whole new different system comparing with the old software,
it's much more powerful, flexible and intuitive, it's designed to meet the requirements of both research and
large-scale production. For customers who have used Neware before, BTS8.0 looks similar and the
improvements make it more efficient for you to do the same tasks as before. For new customers, BTS8.0
helps you to get more out of Neware hardware quickly and easily.

Main

Features

Test data can be clearly displayed both in graphics and detailed records;
BTSDA powers you process and summerize data quickly;

Data fields are now optional;
Standard API included, 3rd party equipment integration can be easily made.

|

;
lest data can be Customizable
clearly displayed protection User friendly
by graphics boundries
\_ v

User-friendly interface, users can customize outlook of the software;

More powerful data analyzer software for flexible data display and reports/plots generation;
Standard API included, especially for 3rd party equipment integration and large-scale produc-
tion.

@& www.neware.com.cn B +86-755-83108866 18
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Solution of Prismatic Cell

e  Compatible with different types of cells.
e Bi-directional DCDC & DCAC Inverter.
e Air cooling system.
e  Additional smoke sensors.

Features of e  Additional temperature protection.
2 pr()d uction *  Automatic calibration system.

1 line system ¢ [ndependent heating and pressure system.
el | ¢ Independent channel control.
. |, s  Automatic cells loading/unloading.
216 e  Additional temperature protection.
¢  Planning system integration.
1  Cells Input 15 OCV/IR
2  Tray Loading 16 DCIR
3  Aging Under High Temperature 17 Grading Machine
4 Tamping Pin Capsule Filling 18 Cell Wrapping
5 Formation Under High Temperature 19 Battery Tester
6  Tamping pin Removing 20 Formation Machine
Agi der High T t B T
7 ging Under High Temperature 21 attery lester et i Aging Under High - Tamping Pin > Formation Under High —p Tamping Pin
8 Cells unloading from Tray 22 Aging Area Temperature Evulsion Temperature Insertion
9  2nd Electrolyte Injection & Capsule &Gas-tightness Test 23 OCV/IR Test Area ‘
10 T Sl 24 . 2nd Electrolyte Injection & Tamping Pin Aging Under High
ray Loading DEIR Testsiren Cellsiinput - Capsule &Gas-tightness Test - L - Evulsion = Temperature
11 RGV 25 Cell Wrapping Area ‘
12  2nd Electrolyte Injection Area 26 Tray Loading Machine
) ) Aging Under Ambient Grading Under Ambient > Aging Under Ambient Cell into
13 Aging Under Ambient Temperature Temperature -> Temperature =P OCV/R Test Temperature -> warehouse
14  Capacity Check Under Ambient Temperature

19 @& www.neware.com.cn B +86-755-83108866 20
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Solution of Pouch Cell

—_

Cells Input

8

2  Tray Loading

3  Aging Under High Temperature

4 Rest Area 5=t 16

5 High Pressure and High Temperature Formation Machine

6 Formation Area 12 Battery Tester * Automatic cells Icradlng/unloadlng.
¢ Independent heating and pressure system.

7  Battery Formation Tester 13 Capacity Check Under Ambient Temperature s Bidirectional DCDC & DCAC lnverter

8 RGV 14 Aging Under Ambient Temperature Features of e Automatic calibration system.

B Degassing B  OCV /IR Test Area Formation Area o Corr?p.atlble with different type§ of cells.
* Additional temperature protection.

10 Degassing area 16 OCV /IR Test Machine * Planning system integration.

11 High Temperature Aging Area 17 Cells Output e Continuous data protection.

¢ Data real-time backup.

e Compatible with multiple cells.

e Air cooling system.

¢ Adopting DCAC regenerative power supply: automatical calibration.
* Independent scheduling system and database system.

¢ Loading and unloading cells by RGV automatically.

¢ Configured temperature sensor to monitor the cell in real time.

* Additional smoke sensors.

; Formation with y . =
Tray Loading == Heatngi® Pressing == Degassing ==P Aging Features of

‘ Grading Area

Storage == DCIR Test == Aging <= OCV/IR Test <= Grading

21 & www.neware.com.cn B +86-755-83108866 22
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