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07 | Energy Four-spindle Multi-wire Saw Solution

Four-spindle Multi-wire Saw / solution

Process Flow Solution Advantages

(O Four-spindle Design: Eliminates mechanical belts and
transmissions, ensuring easy installation and extended

Positioning service life.
Low-speed leted
Forward Complete o o

QO EtherCAT Communication: 1ms cycle communication

Rotation 10M . .. :
enables high-precision torque control for both swing arms

W Tensi Unwinding -
Enable - Operatio Positioning and spindles.
Start Unwinding or Low-speed Completed

Unwinding Operation
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AR —— I O Precision Wire Guide & Auto-centering: Equipped with

automatic deviation correction for unwinding, ensuring

¢ llenDE ing T n Winding Operation stable wire guiding and prevention of wire breakage.
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’ > enabledr ) Operaﬁogm ) for Winding between wafer and standard slice processing. Segment
Leneth compensation technology ensures higher precision.
Unwinding | A
Operation & Positioning O wire Break Alarm & Traceability: Features wire break
Forward Completed alarm and data collection. Customers can analyze failure
Condition Rotation . .
Not Met a4 Synchronization for Winding causes based on real-time signals.
Control Length Reverse Rotation
GRS QO Intelligent Tension Control: Combines advanced

Posltloninﬂ Length

Complete algorithms with fuzzy PID for precise and stable tension

regulation during winding/unwinding.
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(O Spindle Torque Closed-loop: Torque feedback closed-loop
control guarantees consistent and stable torque among
the four spindles.

Positioning

Completed Solution
Completed O One-touch Parameter Management: Servo parameters
Solution Shutdown . .
Completed? = prompt can be easily uploaded or downloaded via the touch

screen for simplified operation.

Industry Background

Multi-wire saws are key equipment for substrate manufacturing in
industries including integrated circuits (IC), information technology (IT)
and photovoltaics (PV). As the mainstream high-precision slicing
technology, multi-wire cutting uses diamond wires forming a wire web
on spindles to cut brittle-hard materials into hundreds or thousands of
thin slices in one pass via high-speed reciprocating motion. Featuring
high efficiency, large capacity and excellent precision, it is the most
widely adopted cutting technology for brittle-hard materials today.

System Topology Application
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System Principle
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system is regulated by PID feedback from the swing arm and bus
torque mode, and forms a dual closed-loop control with the tension

Unwinding Wire Guide . . : N X .
sensor, ensuring stable wire tension with flexible adjustment. The

Unwinding workbench supports recipe management for processing various T | B arnm| @ennu]| E)rarxe| Ehran
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i Large-scale C&l Energy Storage EMS & TMS / solution

Industry Background

Energy storage is a core component and key supporting technology for
smart power grids, high-proportion renewable energy systems, and
"Internet +" smart energy. Vigorously developing energy storage is an
indispensable way to improve the utilization rate of renewable energy
and achieve the "dual carbon" goals. As a high-quality flexible
resource, energy storage can provide peak shaving, frequency
regulation, backup power, black start, demand response and other

services, serving as an important means to enhance the flexibility,
economy and safety of the power system. The Xinjie energy storage
EMS dedicated controller has rich interfaces, adopts automotive-grade
anti-vibration and high-temperature design, and can adapt to harsh
environments such as wide temperature range, intense vibration and
strong electromagnetic interference, ensuring stable and reliable
operation.

01 / Energy Storage Energy Management System (EMS)

Process Principle

The EMS realizes the monitoring and energy management of the
energy storage power station, and is connected to the PCS, BMS, as
well as auxiliary equipment such as air conditioners, fire protection and
environment monitoring.

B |t receives AGC and AVC dispatching commands and feeds back
execution data to the dispatching system.

B Implement the battery SOC balancing strategy.

B Capable of communicating with the operation and maintenance
platform.

The EMS issues control commands to the PCS and!
receives data analysis results from the BMS data

Ethernet (RJ45) analysis platform. There is no direct data !
connection between the PCS and the BMS '
BAMS/BMSC/BSMU -
Control Unit S
CAN bus

3-Channel CAN2.0

BCMU/BCMS Geniisel
Master Control Unit I

CIEGACE: S BCMU/BCMS

1
1 Cluster
1-Channel CAN2.0 1 Current Data

m 1
oltage, Temperature

Cell-level Information |

Cluster Voltage,
Temperature |

Cell-level
nformation

System Topology

Large-scale Commercial & Industrial
Energy Storage EMS & TMS Solution
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Energy Storage Monitoring Server Monitoring Large Screen Operator/Engineer Workstation Data Server Historical Data Server
Station-level Switch H Information M 4G/56
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— Communication Network

Acquisition-level Switch

I RS232

P

I RS485 I RS485

Battery Bank #1 Battery BMS PCS Bidirectional

Inverter #1

Solution Advantages

QO Supports multiple communication protocols including RS485,
RS232 and CAN, enabling full access to device data.

The EMS coordinates the coordinated operation of the energy
O storage system and renewable energy. It smooths the output

fluctuation of renewable energy through charge and discharge

control, improving the reliability and stability of power supply.

02 / Battery Thermal Management System (BTMS)

Core IntroductionThe performance of lithium-ion batteries and other
cell types varies significantly with ambient temperature: low
temperature shortens service life and reduces runtime, while high
temperature accelerates heat generation, posing the risk of thermal
runaway and combustion beyond critical thresholds. Hence, the
Battery Thermal Management System (BTMS) is essential for precise
battery temperature control.

Xinje BTMS Product AdvantagesThe Xinjie BTMS battery thermal
management unit adopts a separate design for BMS and TMS
controllers. Unlike traditional integrated solutions, this design
simplifies maintenance—eliminating the need to replace the entire
BMS unit—and lowers long-term upgrade and service costs. It ensures
higher reliability by fully utilizing TMS performance and reducing
overall failure rates.Equipped with multi-channel high-precision
acquisition modules and an independent PID algorithm, the unit works
with the upper computer software to achieve fully automatic closed-
loop temperature control based on set values. Adopting an active air-
cooling solution, it delivers higher cooling efficiency, easier
maintenance and no leakage issues. All components have undergone
rigorous environmental testing, enabling stable operation in a wide
temperature range of -40°C to 85°C.

l Information Acquisition & Command Control

Lithium-ion Battery
Energy Storage Power Station

I RS232

l Information Acquisition & Command Control

ey Pess

I RS485

Battery Bank #N Battery BMS

I RS485

-

PCS Bidirectional
Inverter #N

O Displays the real-time charging/discharging status and key

operating data of the energy

storage station.

Performs real-time data acquisition and monitoring of core
@) operating information, including rated power, rated capacity and

number of operating PCS.

BMS Controller

DC24V CAN1
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BMS Controller CalNT BMS Controller | RS Fy HighVoltage
500Kbps Box Controller

‘
Condenser
Fans X 2
______ C_A_N_Z_ R Low-voltage
250Kbps Compressor
______________ Low-voltage
PTCH eater
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High-speed Electrode Making Machine / solution

Equipment Introduction

The electrode making machine is used to weld tabs on battery electrodes and apply insulating tape at the tab welding areas and the blank margins of
electrodes, providing qualified semi-finished products for subsequent processes.It supports models with 2-tab tape, 4-tab tape, 6-tab tape, 8-tab tape,
and dual-welding & dual-tab applications. According to the material receiving method, it can be divided into roll-to-roll and sheet cutting types.

BatchingJ d Coating J > CalenderingJ > Slitting J > Drying J >
Winding I ¢
Stacking I

J <= SecondarySealingJ« Formation J L Liquid Injection| <= EncapsulationJ4+

Process Principle

Positioning Fiber Optic Sensor

Welding Traction *

Tape Application Traction Flattening Traction

@ Slicing Traction

Cutter :

Positioning Fiber
Optic Sensor

Rewinding TP A e Flattening

Dancer Arm

Unwinding Dancer Arm

High-speed Electrode Slitting Machine Solution

The electrode making machine is mainly divided into 3 stations: tab welding, tape application, and material receiving.

W The tab welding station comprises a welding traction shaft, unwinding shaft, unwinding dancer arm, and rear-mounted tab feeding unit.

The welding traction pulls the electrode forward. The unwinding shaft automatically adjusts its speed based on the traction speed and the diameter of the electrode roll,
keeping the unwinding dancer arm stable within a set floating range. Meanwhile, the tab feeding unit feeds tabs synchronously. The welding traction positions the welding
area on the electrode via a fiber optic sensor, and finally completes the welding of tabs to the electrode.

m Thetape application station comprises a tape application traction shaft, upper and lower tape pulling shafts, and upper and lower tape pressing rollers.

The upper/lower tape pressing rollers use a positioning fiber optic sensor to apply the suction-held tape to the electrode via flying shear.

m Two material receiving modes: rewinding and sheet cutting.

*The rewinding unit consists of a tape application traction shaft, a rewinding shaft, and a rewinding dancer arm. The operating principle of rewinding is similar to
unwinding, with the key difference being that the welding traction starts and stops during operation, whereas the tape application traction runs continuously without
stopping.

* The sheet cutting unit consists of a tape application traction shaft, a sheet cutting traction shaft, and a floating roller between them.It is mainly designed to meet the
production requirements of semi-automatic winding machines, and a material collecting machine may be equipped to replace manual stacking of electrodes.

Additionally, between the tab welding station and the tape application station, functions such as tab flattening (to remove burrs
after tab welding) and arc cutter (to trim the exposed end of the tab into a circular arc) may be added.

System Topology

Ethernet

Servo Driver

Unwinding Rewinding Welding Flattening Tape Pressing  Tape Application  Tab Feeding
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Solution Advantages

O Excellent Unwinding Stability s SR | e MRS
During normal operation, the unwinding dancer arm will not reach the upper or lower limit, 31 T | L
and no roll whipping phenomenon will occur. R

(O Excellent Unwinding Deviation Correction Performance
It ensures that the tab fold pitch error of tabs welded on the electrode is controlled within
0.3mm.

(O High-Precision Tape Application
Wrinkle-free tape application on both electrode sides, with tolerance within 0.2mm (lateral)
and 0.3mm (longitudinal).

(O Stable Operation
The speeds of the tab welding and tape application stations are automatically matched to
ensure consistent production efficiency. No missed welding or missed tape application occurs
during start-stop operations.
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