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Networks), etc. It characterized with a data acquisition frequency up to 1000Hz, an accuracy of 0.02% FS
and a minimum pulse width of 400us (microsecond) which can be utilized for GSM or some other rapid

BTS9000: The Most Cutting-edge equipment for Battery Material Research

test.
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pulse tests.

Indexes

1. FEATURES AND FUNCTIONS . ... .ottt ettt ettt e eevtee e e estee e e esavaaaeeessaeeaeennes
2+ HARDWARE SPECIFICATIONS. ..ot
3. PANELS ILLUSTRATION. ..o
) FFONT PANEL.....eivieieieieeeeeceeeeeeeeeeeee ettt ettt ettt ettt aeaan
D) REAI PANEL......oeeeeeeeeeeeee ettt
4. HARDWARE PREPARATION AND CONNECTION......ccccovviiieiiiieeeiieee e
5. SOFTWARE INSTALLATION.....citittiie ettt eecttee ettt e eiaee e et e e e svree e s e avaeeeeeansaeee s
6. CLIENT SOFTWARE ILLUSTRATION.......ooiiiiiiiieeeiiiee ettt e e e e
a) Search and connect BTS9000 With COMPULET.........c.ceuiueueieeeeeeeeeteeeeeeee e
7+ SIMPLE BATTERY TEST EXAMPLES. ... ..
) STAMT @ TEST.uiuititetitcteteteeeeetet ettt ettt ettt et ee e ee et e e e e e ea s e e e s e e e eeaeaneeanenaeeeenenananananenas
b) VIieW the teStING data........cocooviiieeeeeeeeee ettt ettt neas

1. FEATURES AND FUNCTIONS

*
*

Extremely high accuracy(+0.02% of FS)

Hardware Response Time: <100us

BTS9000 is based on Neware 6th-generation testing system.
It's designed for battery material research, high-precision
tests, pulse charge/discharge tests, DCIR test, and cycle life

As the most cutting-edge equipment for battery material
research, BTS9000 comes with extremely high accuracy( =+
0.02% of FS), amazing hardware response speed(< 100 u
s), wide range of applications, high-speed testing data
acquisition and many other industry-proven characteristics,

Comes to the pulse tests, BTS9000 supports GSM(Global
System for Mobile Communications), GPRS(General
Packet Radio Service), CDMA-standby, CDMA-talk(Code
Division Multiple Access), IDEN(Integrated Digital Enhanced
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€ Min pulse width: 400 1 s

€ Adaptable to a wide range of products (cells, batteries, super-capacitors and battery modules, etc.)
€ Wide range of applications (grading, over charging/discharging, ladder-type charge/discharge,
pulse)

DCIR, HPPC and GSM Pulse tests supported

4 channels paralleled available

Multi-current range available(4 ranges per channel)

L IR IR R Z

Every channel can be user programmed to operate in steps of CCC(Constant Current Charging),

CVC(Constant Voltage Charging), CC&CVC(Constant Current & Constant Voltage Charging),

CPC(Constant Power Charging), CCD(Constant Current Discharging), CPD(Constant Power

Discharging), Pulse, DCIR, etc.

€ Completely independent channels allow users to run multiple independent tests simultaneously
without affecting other channels

€ With the BTS client software, data is easily viewed graphically

€ Diverse alligators and probe connection accessories for choose

wEm .,
NEWARE s

2. HARDWARE SPECIFICATIONS

Input Power: AC 220V +10% 50Hz

Voltage Output Range: 0 - 5V

Resolution: AD(16bit); DA(16bit)

Control Accuracy: +0.02% of FS

Measuring Accuracy: +0.02% of FS

Hardware Response Time: <100us (10%-90% Current)
Data recording rate: up to 1000Hz, AT/AU/AI

Operating modes: Charge - CC(Constant Current),CV(Constant Voltage), CC&CV(Constant Current &
Constant Voltage), CP(Constant Power), Pulse

Discharge- CC(Constant Current), CV(Constant Voltage), CR(Constant Resistance), CP(Constant
Power), Pulse

Min pulse width: 400us

Multi range: Each channel supports 4 ranges
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3+ PANELS ILLUSTRATION

a) Front Panel

a
ul'

Working light: ElRed-Discharging;  [EllGreen-Charging; EllYellow-Rest or Stand by

b) Rear Panel

b

MOTCP/IP

4. HARDWARE PREPARATION AND CONNECTION

5. SOFTWARE INSTALLATION

What you may get of the software altogether with BTS9000 hardware is on a CD-ROM, or a
compressed package download from the URL we offer you. If you get a compressed software
package, you’re supposed to uncompressed the software package to a directory before you
install it. The following picture is the similar files or directories what you see after you
successfully uncompressed the software package.
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. Client
. Cygwin
. Python
. Server
Tool
| README.txt

'ﬂ{:’;—‘ Setup.exe

Simply double click the executable file Setup.exe, the instillation process start up as the
following picture.

=EFE BTS.9.0.2.13773.20140221.R6

WP {E A BTS.9.0.2.13773.20140221 R6 i m S @ﬂ

TERFS SRR SRR LR HER/ENH BTS.9.0.2.13773.20140221 REFTERIZH -

Bk A ENE RS EELANER R MG mIRE SR BT
A, BERERRRS BRI, FS AR e EN SR BAHER -

Choose English

iz St e |

] |

L 7% || ms |

Normally it starts with the Chinese language, you’d choose from the drop-down list and
choose English, then you get an English installation user interface.
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Install Wizard BTS.9.0.2.13773.20140221.R6

Welcome to use BTS.9.0.2.13773.20140221 R6 Install Wizard ﬁ

Setup will guide you through your computer Install/Upgrade/Uninstall
BTS.9.0.2.13773.20140221.R6 steps needed.

Warning: This computer program is protected by copyright law and international treaties. If
unauthorized reproduction or distribution of this program or, any part thereof, will be subject to

severe civil and criminal penalties, and will be subject to the maximum extent permitted by law
degree sue.

Please select: SRR

[ Next ][ Cancel ]

Following that, just as you did the same with hundreds of other softwares, click “Next”
button and follow the instructions of the installation.

Install Wizard BTS.9.0.2.13773.20140221.R6

Installed Version Check @

Not found the local BTS software, please select installed version path or click "Next"

| Select Path ]

[ Previous ] [ Next ][ Cancel ]

Normally, BTS software will be installed to “D:\Neware” directory (if there’s a logical hard
drive D, if not, it’ll be “C:\Neware”), and you can choose the where to install the software as you
like, but you’d choose the bigger hard disk partition, because all the test data will be saved in
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the same directory where the software installed.

Install Wizard BTS.9.0.2.13773.20140221.R6

Select Install Content E‘E!

Not detect the local BTS software and will install new BTS software

Please select new installation contents
[¥] Install Client [¥] Install Server

| Reassign Install Directory |  D:\Neware

[ Previous ][ Next ][ Cancel J

You can install the “BTS Server” on a computer(we call it the server computer), and install
several “BTS Client” on other computers(the client computers), all the test data will be saved on
the Server computer, and Client computers connect with the server computer.

For mostly users and cases, install BTS server and client on one computer is enough, and
later, when you are in need, you can install the BTS client on other computers separately.

In the installation process, it may warn you to install Microsoft office(mainly for data export
to excel file function) and turn off the Windows firewall.
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#| Battery Test System(BTS) Client Con = % |

Cnfg Item Value Description

Language English Client display language: Ch/En

Server IP1 127.0.0.1 Server IP: formats such as 127.0.0.1, if itis blank, means there is no service
Server IP2 Server IP: formats such as 127.0.0.1, if itis blank, means there is no service
Server IP3 Server IP: formats such as 127.0.0.1, if itis blank, means there is no service
Server IP4 Server IP: formats such as 127.0.0.1, if itis blank, means there is no service
Server IP5 Server IP: formats such as 127.0.0.1, if itis blank, means there is no service
Server IP6 Server IP: formats such as 127.0.0.1, if itis blank, means there is no service
Server IP7 Server IP: formats such as 127.0.0.1, if itis blank, means there is no service
Server IP8 Server IP: formats such as 127.0.0.1, if itis blank, means there is no service
Server IPS Server IP: formats such as 127.0.0.1, if itis blank, means there is no service
Server IP10 Server IP: formats such as 127.0.0.1, if itis blank, means there is no service

Restore

=3

[ Save

=

After the installation finished, a configuration window will pop up automatically. In this
window, you can set up:

TAB BTS Client: BTS Server IP Address, if there are more than 1 BTS Server you installed, fill
the IP Addresses of the servers, otherwise, leave the BTS Client configuration alone.

TAB Barcode: Configuration of the battery bar-code, normally, just leave this alone.

TAB Build Test: Set up the color of work steps, you can choose different color for different
tests, such as charge steps in green color and discharge steps in red color, set this up as you like.

TAB Cali: Cali means “calibration”, in this tab, you can set up all the parameters of calibration,
such as the calibration report file path, the file format of the calibration report, etc. This tab is
important and useful, you'd have a look and change the values if necessary.

TAB Log: All about the errors and warnings of the software, don’t change any value of this.

TAB Download: Important! We suggest you change the NDA exported file path to a
directory you use often.

TAB Unit Set: Different measuring units you can choose to match your habit. Such as ‘A’ or
‘mA’ for current, ‘V’ or ‘mV’ for voltage, etc. Normally, leave this tab alone.

If you change any value of the tabs, click the “Save” button and close the configuration
window.

After the configuration, A communication software WinPcap will be installed(it’s a safe,
windows platform network communication package, please install it). And you’d choose the

(V] Automatically start the WinPcap driver at boot time

in the installation process to make sure this

service can start automatically.
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a N
(5 WinPcap 4.1.3 Setup (=] -

Welcome to the WinPcap 4.1.3

/Ch Setup Wizard

s
This Wizard will guide you through the entire WinPcap
installation.
For more information or support, please visit the WinPcap
home page.

http://www.winpcap.org

[ Next = ] [ Cancel

After all of these above steps finish, the whole installation process completes, and you get

the final installation prompt information as the following window.

Install Wizard BTS.9.0.2.13773.20140221.R6 .

Execute Install _E‘D!

Implement Result

[SC] ChangeServiceConfig SUCCESS
[SC] ChangeServiceConfig2 SUCCESS
Registration database service Complete
Configuration BTS client start
Configuration BTS client Complete
Configuration BTS service start
Configuration BTS service Complete
Register BTS service start
Neware_BTS9_Server.9.0.2.13773.20140221.R6 installed.
Starting up Neware_BTS9_Server.9.0.2.13773.20140221.R6.......
Neware_BTS9_Server.9.0.2.13773.20140221.R6 started.
Register BTS service Complete
Create a program group and desktop shortcut start
Create a program group and desktop shortcut Complete
Install Complete @—— =

< 1 »

Complete

6. CLIENT SOFTWARE ILLUSTRATION
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From the Windows start menu, in the group of “Neware”, click “Neware_BTS9_Client”, you
can start up the BTS Client software, it’s supposed to look like this:

| Neware BTS9 Client Search Dev B1407-000001

© 5 © \127.00181207000 S€arch

Device List

"

Device serial number: 2, Device name: B1407-000001, Number of channels: 1

a) Search and connect BTS9000 with computer

Before you get started, first of all, you are supposed to connect BTS9000 with your host
computer, right? Let’s do it.

Click the “Search” button (looks like a magnifier) on the left corner of the Client

software, in the popup “search device” window, follow the step 1, 2, 3 in the following
picture(check zwij, hit the search button), and normally, you will see the search result list).

In most cases, you’ll find more than one devices. In BTS9000, each channel will be
recognized as one separated device. So if you bought a BTS9000 with 4 channels, you’ll notice
there are 4 devices in the search result list. You can operate each channel separately.
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Search Dev o] @ ===
G Calibration
[ Calibration [ Multimeter ‘ Calibration Device Addr Server AddrPort Demarcate Time Rang
W

Zwl... DeviceIP Subnet Mask Default Gateway  ServerIP

[[2s 192.168.2.72 255,255.255.0 192.168.2.1 192.168.2.52

Fl2 192,168.2.118 255.255.255.0 192.168.2.1 192.168.2.54

[ 2 192.168.2.117 255.255.255.0 192.168.2.1 192.168.2.54

E2 192.168.2.116 255.255.255.0 192.168.2.1 192.168.2.54

1 192.168.2.92 255.255.255.0 192.168.2.1 192.168.2.149

1 192,168.2.93 255.255.255.0 192.168.2.1 192.168.2.149 o

[les 192.168.2.20 255.255.255.0  192.168.2.1 192.168.2.211 MEmeLer

1 192,168.2.95 255.255.255.0 192.168.2.1 192,168.2.42 Multimeter SN Multimeter IP Port

1 192.168.2.91 255.255.255.0 192.168.2.1 192.168.2.149

2 192.168.2.122 255.255.255.0 192.168.2.1 192.168.2.43

1 192.168.2.90 255.255.255.0 192.168.2.1 192.168.2.149

@
< m »

Choose one of the device you want to connect with your computer, double click on it, and
you will have this popup window. In most cases, you only have to set up the “Server Address” of
the machine, of course, before doing this, you should get the IP address of the computer that the
BTS9000 is going to connect with.

Set Device Information

Dev Number: 4

MAC Addr:  00-00-0C-01-30-1E

IP Addr: 192 . 168 , 2 ., 122
Subnet Mask: 255 . 255 ., 255 0
Gateway: 192 . 168 . 2 . 1

The IP address of the
sversar: 12 160 . 2w P computer which installed
Server Port; 8002 the BTS Server

[¥] Auto get IP address(DHCF)

The Server Address is the IP address of the computer which installed the BTS Server(if you
installed BTS Software Server and Client on different computers, then the BTS Server IP Address
and BTS Client IP Address are different, please note this.) Input the Server IP address and click
ok, return to the window of the BTS Client. Now you’ll see the virtual channels in the main

working area, just as the following picture shows, if you can see that, it means your BTS9000
connects with your computer successfully.
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] Neware BTSO Client Search Dev B1407-000001 v  FRea? -BX
© 5 ©\127.00.1\81407-000001  vxc EEv |
5 i 7/0 e, . -
|

Pl n B |

Device serial number: 2, Device name: B1407-000001, Number of channels: 0

From now on, you are ready to perform the battery tests.

7~ SIMPLE BATTERY TEST EXAMPLES

In this chapter, we are going to give you a simple battery test demo, to show you how to use
BTS9 software to start up a battery test. This chapter will include: How to use testing step
working editor, how to view and save the testing result.

a) Start a test

Right click on the virtual battery icon, choose ‘start..” from the popup menu, then the
working step editor will show up, just like the following screen-shots.
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Stop

Goto...
Pause

Continue

Channel Info...
View Log...
Modify Barcode...
Exporting Data...

Open Data...

Here is the place you edit the testing steps and start up a test, just like the following
screenshot. In this editor, you can choose the working type(rest, charge, discharge, pulse,
etc) of each step, and set up the end condition, redo condition of all the steps.

ST )
[/ BuildTest 1.0.1.722.20140531.R 18
ADVStepSet |  FieName | - | H
# Type Mode Value End Type Op Value Goto
Batch Num: File Desc:
Data File Type * HDA EXCEL  Data File Position \- =X @ Start Step: [
|
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Okay, let’s start a simple charge and discharge test. The main characteristics of the battery
we use for the demo testing is: 2200mA, Voltage up-limit 4.3V, Normal Charging Voltage 3.7V,
Voltage bottom-limit 2.7V. The whole testing would be like this:

1)Connect the battery to BTS9000 Via data wire, and clamp the battery properly; if you don’t

know how to do this, refer to the following pictures;

WO0:6396-200 4
CT-3008W-5V3A-S1 p 4

20130408 W

ERERARN I

2)Right click on the channel you connect the battery, open up the working steps editor, start
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edit the working steps.

3)Rest the battery for about 5 minutes(the 1% step), to be sure the battery in a steady
status;

4)Charge the battery with constant current and constant voltage mode(CCCVChg, short for
Constant Current and Constant Voltage Charging) at 500mA, until it reaches its voltage
up-limit(4.2Volts), then switch to Constant Voltage Charging(it will switch the charging mode
automatically, so don’t feel bother about this); And the end condition of this CCCVChg is the
charging current less than 100maA.

5)Rest the battery for another 5 minutes(the 3rd step);

6)Discharge the battery with constant current mode(CCDChg, short for Constant Current
Discharging) at 1000mA, until it reaches it voltage low-limit(2.7Volts, the end condition);

7)Redo the charging and discharging for another 10 times(the 5" step);

8)End.

The whole working steps are supposed to look like the following screenshot. Of course,
you’d notice there are a right sidebar on the right side of this form, they are used for protection,
you'd set up these protection conditions according to the features of your batteries, to protect
your batteries from being overcharged or overdischarged.

B Start.. =
BuildTest 1.0.1.722.20140531.R18
File Name | C:\Users\Dell\Desktop\=48 T 45 3.njob - H

# Type Mode Value End Type Op Value Goto

Main Chl Reord
| Rest Time >= 00:05:00:000 Hext step >

Time Inval  1.000 sec
Volt Inval v

2 CCCYChg Current (nA) 500  Current (nd) <= 100 Wext step
Curr Inval mA

Volt (V) 4.2

Main Chl Protect
VoltUpper 4.3 v

3 CCIChg Current (nA) 1000 Yolt (V) <= 25T, Hext step
VoltLower  2.65 v
Curr Upper 4.5 mA

4 Rest Time >= 00:05:00:000 Hext step
Curr Lower 50| mA
Cap Upper mAh

5 End
Delay Time sec
Aux Chl Record
Time Inval sec
Volt Inval v
Tmp Inval ek
Aux Chl Protect
Volt Upper v
Volt Lower v
Tmp upper ek
Tmp lower e
Delay Time sec
BFGS Rate Protect
Det Time sec
Volt v

Batch Num: File Desc:

= » Start Step: 1 Start

If you don’t know how to build a testing steps at the beginning, you can load the .njob file
we offered by the following method:

1)Open the testing steps editor(by right click on the virtual battery icon, choose ‘start...
from the popup menu;

2)Click the “load” button(@) as shown in the following picture, choose the sample .njob file
we provide to you(®) and open it(€);
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3)Then you will see the complete working steps in the editor.

@
W

o Gt | » load .njob file
L. =
OQ w-ﬁ » v“"
mR v s E——
e 1 o= Dell
Pl () B }& o,

B |

il ) & s
il Rt L\ SEriE Q! SgeiE

A E £ \ BTS_Cali_7.1.23(10811) BTSO0_SETUP

H f e ; l ik

= B b Ems N Atz

SR ’ gt 1 SfE

J BR = -

- B R TR Fenily

. E f } S ﬂ 2 ”—“T—T

&, 0s(Cy

ca Data (D3 2

BN | + [ TzEmetcnjobsam) -]

e [ #70 |

Note: Please don’t use the sample working steps scripts to start a test directly, unless you

B

are sure that your battery has the same characteristics as the battery we used for the demo
testing(2200mA, Voltage up-limit 4.3V, Normal Charging Voltage 3.7V, Voltage bottom-limit
2.7V). In most cases, you are supposed to create your own working steps and all the conditions
for your tests, at least, you should modify the values in the sample working steps according to

your batteries.

b) View the testing data

Hope you are doing great so far, are you? After the tests started for a while, we can view the
testing data.

It’s easy, right click on the channel you want to check the data, choose “Open Data...” from
the popup menu, a progress-bar window will show up and indicating the data processing

progress.
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@ Neware BTSS Client Search Dev B1407-000003 v.Po H fo R I/ -8 X
@ ) © \127.0.0.1\B1407-000003

Device: £
a () 127.00.1

m

Start...
Stop
Goto...

Pause
Continue
Channel Info...
View Log...
Modify Barcode...
Exporting Data... »

= Open Data...

[ NetDownload 9.0.2.14191.20140705.R6_IP-127.0.0.1

D:\Neware\Clientibin}..\..\ClientibiniNdaData\1E3001... 2014-07-25 17:17:33

1E30010C-5-1_2| 0% Pause | Cancell

D:iNewareiClientibini.\.\ClientibiniNdaData}2000020... 2014-07-25 17:17:33

20000200—5-2_3| 0% Pause | Canl:ell

-
Device serial number: 2, Device name; 14| | P2se AlTask | C‘“’c"""‘e"“"ﬁd‘|
e

After a very short time, you'll see testing data opened automatically in BTSDA(Battery

testing Data Analysis, the bundle software for testing data view, analysis and export). As you can
see, left side is the curve of the test, and right side is the detailed testing data.

Zoiarosre AEGEioCs 1 BE=>)
E BTSDA 9,0.2.14191301&05.}16 E&SOOlOC il_%.Nch]- -=l_ 2
=) File View Window Help [ ]=]=
GRER|EHICINTY (SEIO[ 4P| =P e
4 'Tm—vmge&currentv_ Cap—Voltage ‘l’me—-cap&cupcaq* > CyclelD Cap_Chg(mAh) Cap_DChg(mAh) | Charge/Discharge ..., Engy_Chg(mWh) Engy_D(g

1 Rest  0:04:24:361.000 0.00000 0.00000
7 |-2a00

Il
il
i

2 CC_DChg 3:49:37:181.000 -1913.30167 -6834.05333
3 Rest 0:05:00:000.000 0.00000 -6834.05333

[ #

23]

4 CCCV_Chg 1:23:28:000.000 1391.09444 5138.88722

AR AR A A AR I RN RAAR KRS MAAA KRS
Voltage(V) o 1:30:00:000  3:00:00:000  4:30:00:000 Current(mA)

X  Time(h:m:s:ms)
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