
















































以AI赋能AOI
赋能PCBA质检  卓越提升产品质量  重新定义检测标准
Enhancing PCBA Inspection,Exceptional Quality,Redefining Standards

Green AOI + Artificial Intelligence Inspection Equipment adopts deep learning algorithms to automatically extract features. It inspects components and 
critical areas on gold boards without requiring AOI engineer intervention, achieving one-click automatic programming. This greatly enhances inspection 
efficiency and pioneers a new intelligent inspection paradigm.

AI-POWERED AOI REVOLUTION
开启一键编程新时代 效率飞跃

核心优势Core Advantages

元器件编程流程 （全板跑�次）
Component Programming Process (Full Board Run Once)
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格润AOI+AI智能体检测设备采用深度学习算法，自动提取特征，无需AOI工程师介入即
可检测金板上元器件及关键区域，实现一键自动编程，极大提升检测效率，引领智能检
测新模式。

一键编程

3-15 min

缺陷漏检率

＜  100 dppm

小板直通率

＞ 90 %

AI智能体Artificial Intelligence

AI一键编程
无需AOI工程师介入

大板直通率

＞ 70 %

通过自研AI算法，自动识别元器件，覆盖市场上90%元件类型 AI对元件识别准确率≥95%

误报率＜ 0.3 %

AI智能检测
 融合多模态与自适应AI算法

AI训练平台
无需专业人员运维管理

AI One-click Programming

No AOI Engineer Intervention Required

Automatic Feature Extraction No AOI Engineer Intervention Required Programming Time �-�� Minutes

AI Intelligent Inspection

Integrates Multi-modal and Adaptive AI Algorithms

AI Training Platform

No Professional Personnel Required for Operation 
and Management

自动提取特征     不需要AOI工程师介入     编程时间�-��分钟

拍摄金板
和裸板& 
导入 CAD

自动对齐 
CAD

自动复制
拼版

一键
编程

人工
复核

编程
结束

�-Touch Programming Escape Rate

Small Board FPY

False alarm rate < �.�%

Large board first-pass yield

NEW ERA OF ONE-CLICK PROGRAMMING: EFFICIENCY LEAP

Capture gold 
board and 

bare board & 
import CAD

Automatic 
CAD 

alignment

Automatic 
panel 

replication

One-click 
programming

Manual review Programming 
ending

Through proprietary AI algorithms, automatic component recognition covers ��% of component types on market AI component recognition accuracy ≥ ��%
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3D AOI
3D INLINE AOI MACHINE

技术参数 Technical Specification

项目 Item 参数 Specifications

应用领域Application area 
产品广泛应用于航空、智能手机、汽车制造、平板电脑、FPC、数码家电、显示屏、背光、LED 、医疗设备、MINI LED、半导体、工业控制等电子领域
Aviation, smartphones, automotive manufacturing, tablets, FPCs, digital appliances, displays, backlights, LEDs, medical devices, Mini LEDs, semiconductors, industrial controls, 
and other electronics fields.

· 简易编程、不停机调、AI识别、AI检测
·����万彩色高速工业相机
· 四向可编程数字光栅
·��μm高解析度光学
· 双驱动力提供高速度、高精度的运动控制
· 超大视野��mm x ��mm
· 多台机联机操作控制
· 高精度还原�D建模，可高效检测：
   浮高、翘起、夹件、虚焊、异物、共面等等不良。对黑元件、异形元件、金属
   元件、镜面元件亦能完美呈现，提升了检测效率。

· Simple programming, On-the-fly Adjustment, AI recognition, AI inspection

· ��MP high-speed color industrial camera

· Four-way programmable digital grating

· ��μm high-resolution optics

· Dual-drive system for high-speed and high-precision motion control

· Maximum field of view: ��mm × ��mm

· Multi-Machine Networked Control

· High-accuracy �D modeling for efficient  inspection of:

   Floating components, warping, trapped debris, cold solder joints, foreign 

   objects, coplanarity, etc.Capable of inspecting black components, 

   irregular components, metal components, and mirror surfaces, 

   enhancing detection efficiency.

小角度�路投影系统，更大程度消除小间距遮挡，突破性摩尔条纹算法，进一步减少CT时间
Small-angle �-path projection system minimizes small spacing shadows. Breakthrough Moiré pattern algorithm 
further reduces CT time.

PCB厚度范围

PCB工艺边宽

PCB尺寸范围

适应最小元器件

贴片

回流炉后

PCB翘曲度

相机像素

光学分辨率

FOV尺寸

检测速度

投影仪

软件语言

条形码识别

SPC数据采集分析

条码扫描

MES功能

人工智能

驱动方式

轨道模式

PCB允许元件高度

机架结构

导轨宽度调整方式

导轨高度

PCB传输方向

电脑主机

电源及功率

工作气压

设备重量 (kg)

PCB Thickness Range

PCB Process Edge Width

PCB Size Range

Minimum Component Size Supported

Placement Defects

Reflow Defects

PCB Flatness

Camera Resolution

Optical Resolution

FOV Size

Inspection Speed

Projector

Software Language

Barcode Recognition

SPC Data Analysis

Barcode Scanning

MES Function

AI Capability

Drive Method

Track Mode

Max Component Height Tolerance

Frame Structure

Track Width Adjustment

Track Height

PCB Conveyance Direction

Computer

Power

Working Air Pressure

Weight & Size

�.�-�mm

�mm

单轨模式:Min:��*��mm/Max���*���mm

����

缺件、偏移、歪斜、立碑、侧立、翻件、极性反、错件、破损、桥接、IC弯脚

缺件、偏移、立碑、侧立、翻件、极性反、错件、破损、桥接、浮高、空焊、IC翘脚

≤�mm(有夹具辅助矫正变形)可消除PCB变形影响

����万彩色高速工业相机

��μm

��*��mm

�.�S/FOV

�路DLP投影仪

中文

智能识别一维、二维条形码

标配标准版SPC

相机直接扫描/外置条码枪

MES数据库联网

AI大数据训练中心

伺服电机

单轨

上:��mm/下:��mm

丝杆、导轨

自动调宽

���mm±��mm

左→右、右→左、左→左、右→右

工业PC ���G内存/i�/�TB硬盘/Windows�� ��位

AC���V/�KW

�.��-�.��mpa

���kg

真�D检测Real �D Inspection �D检测效果�D Inspection Results

�.�‒�mm

�mm

Single-track mode: Min ��×��mm / Max ���×���mm

����

Missing components, misalignment, skewed, tombstoning, billboard, flipped components, polarity errors, wrong components, cracks, bridging, IC bent pins

Missing components, misalignment, tombstoning, flipped components, polarity errors, wrong components, cracks, bridging, high position, voids, IC warped pins

<�mm/� (Fixtures assist in correcting deformation to eliminate PCB warping effects)

��MP color high-speed industrial camera

��μm

��×��mm

�.�� sec/FOV

�-Pathway DLP projector

Chinese

Supports �D/�D barcode smart recognition

Standard SPC module included

Direct camera scanning / external barcode scanner

MES data tracking

AI big data training center

Servo motor

Single-track

±��mm (upper)/��mm (lower)

Lead screw and linear guides

Auto-width adjustment

���mm±��mm

L to R 、R to L、L to L、R to R

Industrial PC, ���GB RAM / �TB HDD / Windows �� ��-bit

AC ���V, �KW

�.��‒�.��MPa

���kg, L����mm × W����mm × H����mm
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3D SPI
3D SOLDER PASTE INSPECTION

技术参数 Technical Specification
项目 Item 参数 Specifications

应用领域Application area 
产品广泛应用于航空、智能手机、汽车制造、平板电脑、FPC、数码家电、显示屏、背光、LED
医疗设备、MINI LED、半导体、工业控制等电子领域
Aviation, smartphones, automotive manufacturing, tablets, FPCs, digital appliances, displays,backlights

LEDs, medical devices, Mini LEDs, semiconductors, industrial controls, and other electronics fields.

· 操作简单易学
· 多台机联机操作控制
· 独创在线不停机调试模式
· 可编程数字条纹光栅�D 量测
· 高精度丝杆导轨平台
· 工业�.�多机器远程控制管理
· 系统SPC统计分析数据

Simple and easy to operate

Multi-machine synchronized control

Unique online debugging without downtime

Programmable digital grating �D system

High-precision lead screw and linear guide platform

Industry �.� multi-machine control management

SPC statistical analysis

设备型号

PCB厚度范围

PCB最大尺寸范围

适应最小元器件

PCB参数

检查项目

锡膏高度检测范围

弯板补偿

相机品牌、像素

光学分辨率

光源

检测速度

检测尺寸

对应各种颜色基板

测试画面

运动机构

解析精度

移动速度

轨道宽度调整

电路板输送/固定

输送方向

零件高度限制

外形尺寸(长*宽*高)

重量

电源及功率

电脑配置、系统

编程模式、数据输出类型

SPC数据采集分析

选配功能

GR-SPI-����-S/D

�.�-�.�mm

单轨轨模式:Max:���*���mm/双轨模式:Max:���*���mm

标配����/选配�����

�.�mm-�.�mm ≤�.�kg

高度、面积、体积、短路、位置、漏印、少锡、偏移、坍塌等问题

���μm

±�μm

���万彩高速工业相机/����万彩高速工业相机

标配��μm/选配��μm

可编程数字光栅＋红绿蓝光源

�.��S/FOV

��.��mm X ��.��mm

可对应各种颜色基板

彩色�D和�D

丝杆导轨

�μm

���mm/sec

自动调宽+手动调宽

皮带输送+气动夹板

左→右、右→左、左→左、右→右

上端: ��mm 底端:��mm

���x����x����mm

���KG

AC���V/�KW

��G内存/i�-��代/�TB硬盘/���G固态硬盘/Windows�� ��位

GerberData ���D/���X，PCB扫描图片编程

标配标准版SPC

MES数据库联网，外置条码枪，贴片机badmark共享

Model

PCB Thickness Range

PCB Maximum Size Range

Minimum Component Size Supported

PCB Parameters

Inspection Items

Solder Paste Height Range

Warpage Compensation

Camera Brand & Resolution

Optical Resolution

Light Source

Inspection Speed

Inspection FOV Size

Substrate Color Compatibility

Test Display Mode

Motion Mechanism

Resolution Accuracy

Movement Speed

Track Width Adjustment

PCB Conveyance/Fixation

Conveyance Direction

Component Height Limit

Dimensions (W×D×H)

Weight

Power

Computer Configuration & OS

Programming Mode & Data Output

SPC Data Collection & Analysis

Optional Features

GR-SPI-����-S/D

�.�‒�.�mm

Single-track: ���×���mm/Dual-track: ���×���mm

Standard: ����, Optional �����

�.�‒�.�mm (≤�.�kg)

Height,Area,Volume,Short,Position,Paste Missing,Insufficient Solder,Offset,Solder Slump,etc.

���μm

±�μm

�MP color high-speed camera/��MP color high-speed camera

Standard: ��μm/Optional: ��μm

Programmable digital grating + RGB light

�.��s/FOV

��.��×��.��mm

Compatible with all colors

�D color & �D images

Lead screw and linear guides

�μm

���mm/sec

Auto + manual adjustment

Belt conveyance + pneumatic clamping

L to R 、R to L、L to L、R to R

Upper: ��mm / Lower: ��mm

���x����x����mm

���kg

AC���V/�KW

��GB RAM / ��th-gen i� / �TB HDD + ���GB SSD / Win�� ��-bit

Gerber ���D/���X, PCB scan image programming

Standard SPC module

MES database integration, external barcode scanner, badmark sharing with placement machines

有效检测把控锡膏印刷制程不良
高度、面积、体积、短路、位置、漏印、少锡、偏移、坍塌等等问题
Proactive Detection & Control of Solder Paste Printing Defects：
Height,Area,Volume,Short,Position,Paste Missing,Insufficient Solder,
Offset,Solder Slump,etc.

漏印              短路                少锡               偏移
Paste Missing Short Paste Missing Paste Missing

SPC数据采集分析SPC Data Acquisition and Analysis SPC Real-Time Data Statistics & Reporting：
 

SPC实时数据统计、报表生成;实时统计过程

数据并建立强大数据库分析各种重要数据，

提供给使用者强有力的品管支持，完整多样

的SPC工具并支持不同格式的数据输出

Generates real-time process statistics and builds a 
robust database for critical data analysis;Provides 
comprehensive quality control support with 
diverse SPC tools and multi-format data export.

Project structured lightpatterns at specific angles,cap-
tured by multi-anglecameras. By measuringheight and 
surface elementarea per pixel, thenmultiplying these 
values,precise calculations yieldaverage height per 
point,generating area/volume/height metrics.

Supports QR code/barcode reading via main 
camera or external scanner.
Includes manual barcode input functionality.

多样化的条码识别功能,可以选用主相机或

外置条码读取一维码及二维码,并支持手工

输入条码功能

在特定角度投射条纹光线，并由不同角度相机进

行投射图像的收集;通过测量每一个像素范围内

的高度值，面积值，再以两者相乘，对测量范围内

各个进行精确计算，就可以得到各个点平均高度，

得出面积、体积、高度等各类数据

非
标
线
体

焊
锡
机
系
列

点
胶
机
系
列

螺
丝
机
系
列

A
O
I
系
列

选
焊
系
列

半
导
体
系
列

U
V
打
印
系
列



GREEN INTELLIGENT EQUIPMENT (SHENZHEN) CO.,LTD.电话/Tel：����-���� ����   传真/Fax：����-���� ����   Web:www.green-china.com�� ��

轨 道Rail 有效检测Valid Inspectiopn

涂覆AOI
COATING AOI

技术参数 Technical Specification
项目 Item 参数 Specifications

应用范围 Application Range

检测项目 Application Fields

产品广泛应用于航空、智能手机、汽车制造、平板电脑、FPC、数码家电、显示屏、背光、LED 、医疗设备、MINI LED、半导体、工业控制等电子领域
Aviation, smartphones, automotive manufacturing, tablets, FPCs, digital appliances, displays, backlights, LEDs, medical devices, Mini LEDs, semiconductors, industrial controls, 
and other electronics fields.

设备型号

PCB厚度范围

PCB工艺边宽

PCB尺寸范围

适应最小元器件

检测项目

兼容检测

PCB翘曲度

相机像素

光学分辨率

FOV尺寸

检测速度

条形码识别

SPC数据采集分析

条码扫描

MES功能

人工智能

驱动方式

轨道模式

PCB允许元件高度

机架结构

导轨宽度调整方式

导轨高度

PCB传输方向

电脑主机

电源及功率

工作气压

设备重量 (kg)

Model 

PCB Thickness Range

PCB Process Edge Width

PCB Size Range

Minimum Component Size Supported

Inspection Items

Compatibility Inspection

PCB Flatness

Camera Resolution

Optical Resolution

FOV Size

Inspection Speed

Barcode Recognition

SPC Data Analysis

Barcode Scan

MES Function

AI

Drive Method

Track Mode

Max Component Height Tolerance

Frame Structure

Track Width Adjustment

Track Height

PCB Conveyance Direction

Computer

Power

Working Air Pressure

Weight & Size

GR-AOI-����-T

�.�‒�mm

�mm

Single-track mode: Min ��×��mm / Max ���×���mm             Dual-track mode: Min ��×��mm / Max ���×���mm

Standard: ���� / Optional: D����

Over-coating、Under-coating、Bubbles、Foreign Objects、Splatter、Coating Thickness (Conformal Coating)

Tombstoning, Component damage, Insufficient solder, Missing solder, Solder bridging, etc.

<�mm (with fixture-assisted deformation correction to eliminate PCB warping)

�MP / ��MP color high-speed industrial camera

Standard: ��μm / Optional: ��μm, ��μm

��×��mm

�.�� sec/FOV

Supports �D/�D barcode smart recognition

Standard SPC module included

Optional: Direct camera scanning / external barcode scanner

Optional: MES data framework integration

AI big data training center

Servo motor

Single-track

��mm (upper)/��mm (lower)

Lead screw and linear guides

Auto-width adjustment

���mm ± ��mm

L to R 、R to L、L to L、R to R

Industrial PC, ���GB RAM / �TB HDD / Windows �� ��-bit

AC ���V, �KW

�.��‒�.��MPa

���kg, L����mm × W����mm × H����mm

GR-AOI-����-T

�.�-�mm

�mm

单轨模式:Min:��*��mm/Max���*���mm           双轨模式:Min:��*��mm/Max���*���mm

标配 ����/选配�����

多涂、少涂、气泡、异物、飞溅、厚度（三防漆）

兼容测试线路板元器件:立碑、破损、虚焊、漏焊、桥连等

≤�mm(有夹具辅助矫正变形)可消除PCB变形影响

���万彩色高速工业相机/����万彩色高速工业相机

标配��μm/选配��μm、��μm

��*��mm

�.�� sec/FOV

智能识别一维、二维条形码

标配标准版SPC

选配:相机直接扫描/外置条码枪

选配:MES数据库联网

AI大数据训练中心

伺服电机

单轨/双轨

上:��mm/下:��mm

丝杆、导轨

自动调宽

���mm±��mm

左→右、右→左、左→左、右→右

工业PC���G内存/i�/�TB硬盘/Windows�� ��位

AC ���V/�KW

�.��-�.��mpa

���kg  ����mm*����mm*����mm 

适用于三防漆涂覆检测。多涂、少涂、气泡、异物、飞溅、厚度。并可兼容线路板元器件，不换硬件，不改软件，只需要在设备调试中切换光源，就能
达到兼容检测线路板元器件：立碑、破损、虚焊、漏焊、桥连等。

在线型三防漆检测AOI产品主要适用于PCBA三防漆涂覆制程中，多涂、

少涂、气泡、异物、飞溅、厚度、统计和分析，有利于提高产能、提升品质、

改善制程，AOI检测原理是采用拍照技术将被检测物体的反射光强，以

矢量化的灰阶值输出，通过与标准图像的灰阶值进行比较，分析判定缺

陷并进行分类的过程

Inline Conformal Coating AOI systems are specifically designed for the PCBA conformal coating 

application process.They detect defects such as over-coating, under-coating, bubbles, foreign 

objects, splashes, and measure coating thickness, while also providing statistics and analysis. 

This technology significantly enhances productivity, improves product quality, and optimizes 

the manufacturing process. The AOI inspection principle involves capturing images of the object 

under inspection. The reflected light intensity from the object is then converted into vectorized 

grayscale values. These values are compared against those of a standard  image. Through this 

comparison, defects are analyzed, identified, and classified.

Suitable for the inspection of conformal coating application, including over-coating, under-coating, bubbles, foreign objects, splattering, and thickness. It is also compatible with 
the inspection of PCB components. Without the need for hardware changes or software modifications, simply by adjusting the equipment and switching the light source, it can 
detect PCB issues such as tombstoning, cracks, cold solder joints, missing solder, and bridging.

非
标
线
体

焊
锡
机
系
列

点
胶
机
系
列

螺
丝
机
系
列

A
O
I
系
列

选
焊
系
列

半
导
体
系
列

U
V
打
印
系
列



双面AOI
DUAL-SIDE AOI SYSTEM

应用范围 Application Range

检测项目 Application Fields
波峰焊炉后 异物、污损，焊点的多锡、少锡、连锡、不出脚、空焊、锡洞、锡珠、错件、漏件等不良缺陷检测

· AI one-click programming, simple and easy to operate

· Powerful detection capabilities for effective identification of component and solder joint defects

· Real-time inspection, rapid defect localization, and production line control

· Traceable data with robust SPC statistical analysis

· Supports multi-model co-line production with automatic program switching

· Real-time voice alerts for defects

· Simple, intuitive, smart, and comprehensive programming workflow

· AI智能一键编程，操作简单易学

· 强大的检测能力，有效截止器件和焊点不良

· 实时检测，快速定位不良，实行产线控制

· 数据可追溯，强大的SPC统计分析

· 可支持多种机种共线生产，程序自动调用

· 实时语音播报不良

· 简单、直观、智能、全面的程序制作流程

技术参数 Technical Specification
项目 Item 参数 Specifications
设备型号

PCB厚度范围

PCB工艺边宽

PCB尺寸范围

适应最小元器件

顶部

底部

PCB翘曲度

相机像素

光学分辨率

FOV尺寸

检测速度

条形码识别

SPC数据采集分析

条码扫描

MES功能

人工智能

驱动方式

轨道模式

PCB允许元件高度

机架结构

导轨宽度调整方式

导轨高度

PCB传输方向

电脑主机

电源及功率

工作气压

设备重量 (kg)

Model 

PCB Thickness Range

PCB Process Edge Width

PCB Size Range

Minimum Component Size Supported

Top

Bottom

PCB Flatness

Camera Resolution

Optical Resolution

FOV Size

Inspection Speed

Barcode Recognition

SPC Data Analysis

Barcode Scan

MES Function

AI

Drive Method

Track Mode

Max Component Height Tolerance

Frame Structure

Track Width Adjustment

Track Height

PCB Conveyance Direction

Computer

Power

Working Air Pressure

Weight & Size

GR-AOI-����-TB

�.�‒�mm

�mm

Single-track mode: Min ��×��mm / Max ���×���mm             Dual-track mode: Min ��×��mm / Max ���×���mm

Standard: ���� / Optional: D����

Missing components, misalignment, skewed, tombstoning, billboard, flipped components, polarity errors, wrong components, cracks, bridging, bent IC leads

Missing components, misalignment,tombstoning, billboard, flipped components, polarity errors, wrong components, cracks, bridging, high position, voids, IC warped pins

<�mm (with fixture-assisted deformation correction to eliminate PCB warping)

�MP / ��MP color high-speed industrial camera

Standard: ��μm / Optional: ��μm, ��μm

��×��mm

�.�� sec/FOV

Supports �D/�D barcode smart recognition

Standard SPC module included

Optional: Direct camera scanning / external barcode scanner

Optional: MES data framework integration

AI big data training center

Servo motor

Single-track

��mm (upper)/��mm (lower)

Lead screw and linear guides

Auto-width adjustment

���mm±��mm

L to R 、R to L、L to L、R to R

Industrial PC, ���GB RAM / �TB HDD / Windows �� ��-bit

AC ���V, �KW

�.��‒�.��MPa

���kg, L����mm × W����mm × H����mm

GR-AOI-����-TB

�.�-�mm

�mm

单轨模式:Min:��*��mm/Max���*���mm           双轨模式:Min:��*��mm/Max���*���mm

标配 ����/选配�����

上照检测放点: 缺件、偏移、歪斜、立碑、侧立、翻件、极性反、错件、破损、桥接、IC弯脚

下照检测焊点: 短路、露铜、引脚未出、缺件、针孔、少锡、SMT物料本体及焊锡问题

≤�mm(有夹具辅助矫正变形)可消除PCB变形影响

���万彩色高速工业相机/����万彩色高速工业相机

标配��μm/选配��μm、��μm

��*��mm

�.�� sec/FOV

智能识别一维、二维条形码

标配标准版SPC

选配:相机直接扫描/外置条码枪

选配:MES数据库联网

AI大数据训练中心

伺服电机

单轨/双轨

上:��mm/下:��mm

丝杆、导轨

自动调宽

���mm±��mm

左→右、右→左、左→左、右→右

工业PC���G内存/i�/�TB硬盘/Windows�� ��位

AC ���V/�KW

�.��-�.��mpa

���kg  ����mm*����mm*����mm 

短路                                          锡洞                                                  假焊                                              虚焊                                             短路
Short Circuit Solder Voids Cold Solder Joints Insufficient Solder Short Circuit

Short Circuit False solder Crack Misalignment Contamination/foreign matter
短路                                          假焊                                                  崩裂                                              偏移                                       污脏/异物

产品广泛应用于航空、智能手机、汽车制造、平板电脑、FPC、数码家电、显示屏、背光、LED、医疗设备、MINI LED、半导体、工业控制等电子领域
Aviation, smartphones, automotive manufacturing, tablets, FPCs, digital appliances, displays, backlights, LEDs, medical devices, Mini LEDs, semiconductors, industrial controls, 

and other electronics fields.

Post-wave soldering defects: contamination, solder bridging, insufficient/excess solder, missing leads, voids, solder balls, wrong missing components, etc.

GREEN INTELLIGENT EQUIPMENT (SHENZHEN) CO.,LTD.电话/Tel：����-���� ����   传真/Fax：����-���� ����   Web:www.green-china.com�� ��
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选择性波峰焊系列
SELECTIVE WAVE SOLDERING SERIES

Customers can select a suitable configuration based on actual 
production capacity demands.

在线一体式选择性波峰焊GRW-�/��
Integrated Inline Selective Soldering Machine GRW-�/��

模块介绍 Module Introduction

助焊剂喷雾模块 Flux Spray Module

预热模块 Preheating Module

焊接模块 Soldering Module

采用德国原装进口喷头,喷口直径���um;

喷雾直径可小至�mm大幅度降低离子污染;

有效节省助焊剂使用量，选择性喷雾比传统喷雾节省至少��%的助焊剂;

带助焊剂过滤器，有效防止喷头堵塞;

进口压电式喷射阀与微量式雾化阀可选;

X/Y两轴伺服马达控制，定位精度达±�.��mm。

Utilizes German original imported nozzles with a nozzle diameter of ���μm;

Spray diameter can be as small as �mm, significantly reducing ionic contamination;

Selective spray saves at least ��% flux than traditional spray;

Equipped with a flux filter to effectively prevent nozzle clogging;

Imported piezoelectric jet valve and micro-atomization valve options are optional;

X/Y dual-axis servo motor control with positioning accuracy up to ±�.��mm.

Preheating with independent top and bottom temperature control, air heating for top and infrared 
short wave for bot tom parts,

Improve thermal efficiency while ensuring temperature uniformity.

X/Y/Z three-axis platform movement, welding for programming points;

Optimize weld settings per component for performance;

The tin furnace pump's coil is , ensuring stable waveform;

Single or dual-cylinder (sync/async) motion configurable.;

Tin furnace nitrogen online heating device;

Real-time monitoring: wave peak height & tin furnace liquid level.

预热分上下独立温控:顶部采用热风对流预热、底部采用短波红外预热，

提高热效率的同时确保温度的均匀性。

PCB板不动，X/Y/Z三轴平台移动，针对编程的点进行焊接;

基于产品不同元器件工艺需求，设置不同焊接速度、时间等参数满足焊接性能;

锡炉电磁泵线圈采用进口品牌，确保波峰平稳可靠;

根据配置需求可选择单缸，双缸同步，双缸异步运动等多种方式;

锡炉氮气在线加热装置，保证锡嘴良好的润湿性以及减少氧化物产生;

波峰高度在线监控;锡炉高低液位实时监测。

配置方案Configuration plan
FLH
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离线式选择性波峰焊
OFFLINE SELECTIVE WAVE SOLDERING

技术参数 Technical Specification
项目 Item 参数 Specification
型号

机器尺寸

PCB板尺寸

运动精度

放板高度

锡炉

锡渣量

氮气消耗

熔锡时间

锡槽容量

喷雾阀

Model

Equipment Dimension

PCB Dimension

Motion Accuracy

Board placement height

Tin oven pot

Tin scrap weight within oven per week

Consumption of Nitrogen

Tin melting time

Tin tank capacity

Spray valve

系统工艺路线 System Process Steps
PCB板在喷雾上方移动XYZ
进行助焊剂涂覆
The PCB moves over the 
spray system, and the XYZ 
axes apply flux coating.

人工取板 
PCB unloading manually

人工放板
Pcb loading manually

PCB板在选焊锡炉上方移动
XYZ进行焊接
the soldering head moving at 
direction of XYZ axis to perform 
soldering

细节展示 Details Show

设备特点  Equipment highlights
�.领先的离线选择性焊接系统，旨在满足大批量、低体积的生产要求

�.新的创新功能使GRW-OS���适合未来需求,具有几乎无限的可能性

�.助焊剂应用由系统控制，这实现了安全的自动化生产

�.确保生产高效、安全、均质

�.即使是最复杂的 PCB 也能生产

�.新的焊接模块将系统灵活性推向全新的维度

�. Leading off-line selective soldering system, designed to achieve large-batch, small-size production;

�. Innovative functions enable GRW-OS��� meet ramp-up production demand in futrue;

�. System controlling flux application, realizing safely automatic production;

�. Ensure efficient, safe and homogeneous production;

�. Suited for complex PCB, even the most complex PCB;

�. Extrordinary soldering module maximum improve high-flexibility of the system.

应用领域 Application Field
选择性波峰焊广泛应用于汽车制造、光伏储能、仪器仪表、军工、航空航天、船舶、医疗电子、家用电器等领域。
Selective wave soldering is widely used in fields of automotive manufacturing, photovoltaic energy storage, measuring instruments&meters,
military, aerospace, shipbuilding, medical electronics, and household appliances.

x

y

z

助焊剂 Flux 锡炉 Tin oven

PCB 板 PCB boards

移动工作台 Mobile workbench

移动工作台 
Mobile workbench

GRW-OS���

L���� x W��� x H����mm

L��� x W���

±�.��mm

���±��mm

电磁泵/机械泵可选

电磁泵：�.�kg/锡炉/周  机械泵：�.�kg/锡炉/周

�.�-�m³/h/炉

电磁泵：��min  机械泵：��min

��kg

雾化阀/喷射阀可选

Electromagnetic pump/mechanical pump optional

Electromagnetic pump:�.�kg/tin pot/week              Mechanical pump: �.�kg/tin pot/week

�.�-�m³/h/ tin pot

Electromagnetic pump：��min      Mechanical pump 机械泵：��min

��kg

Atomizing valve/injection valve optional

GRW-OS���

L���� x W���� x H����mm

L��� x W���

±�.��mm

����±��mm
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在线式集成选择焊 
ONLINE INTEGRATED SELECTIVE SOLDERING

喷雾+预热+焊接
Flux Spraying+ Preheating+Soldering

设备特点  Equipment highlights

配置方案Configuration plan

�.喷雾、预热、焊接全制程高度集成，极致空间优化

�.轻量化灵动机身，柔性组线无忧

�.卓越焊接性能，品质跃级保障

�.动态协同作业，广谱适配能力

�.小批量多品种，敏捷响应市场产

�.Highly integrated process of spraying, preheating, and soldering with optimized space utilization.

�.Lightweight and agile body, enabling flexible production line integration without constraints.

�.Exceptional soldering performance, delivering  leap-forward quality assurance.

�.Dynamic collaborative operation with broad-spectrum compatibility.

�.Ideal for small-batch, multi-variety production, ensuring swift response to market demands.

应用领域 Application Field
选择性波峰焊广泛应用于汽车制造、光伏储能、仪器仪表、军工、航空航天、船舶、医疗电子、家用电器等领域。
Selective wave soldering is widely used in fields such as automotive manufacturing, photovoltaic energy storage, measuring instruments&meters,military, aerospace, 

shipbuilding, medical electronics, and household appliances.

技术参数 Technical Specification
项目 Item 参数 Specification
型号

机器尺寸

轨道可调范围

PCB板尺寸

运输高度

锡炉

锡渣量

氮气消耗

熔锡时间

锡槽容量

可选功能

Model

Equipment Dimension

Rail adjustable range

PCB dimension

Conveyor height

Tin oven pot

Tin scrap weight within oven per week

Consumption of Nitrogen

Tin melting time

Tin tank capacity

Optional functions

GRW-�/��

L����*W����*H����mm

���-���mm

L���*W���

���±��mm

电磁泵/机械泵可选

电磁泵：�.�kg/锡炉/周  机械泵：�.�kg/锡炉/周

�.�-�m³/h/炉

电磁泵：��min  机械泵：��min

电磁泵：��kg/机械泵：��kg

喷雾检测/板温检测/自动加锡/CCD定位/条码扫描

Electromagnetic Pump/Mechanical Pump (Optional)

Electromagnetic Pump: �.�kg/Pot/Week | Mechanical Pump: �.�kg/Pot/Week

�.�-�m³/h/Pot

Electromagnetic Pump: ��min | Mechanical Pump: ��min

Electromagnetic Pump: ��kg | Mechanical Pump: ��kg

Spray Detection/Board Temperature Detection/Auto Tin Feeding/CCD Positioning/Barcode Scanning
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细节展示 Details Show在线式双缸选择性波峰焊
ONLINE DUAL CYLINDER SELECTIVE WAVE SOLDERING

喷雾(x�/x�)                                           预热                                         焊接(×�/x�)
Flux Spraying                                                Preheating                                                   Soldering

+ +

设备特点  Equipment highlights

配置方案Configuration plan

�.喷雾+预热+焊接完整型一体化设计

�.波峰平稳、维护简单，机械泵与电磁泵可选

�.可用于单锡炉或双锡炉焊接

�.过板最大宽度可达���mm

�.适用于大批量生产

�.Spray+preheating+Soldering integrated design

�.Stable peak and easy maintenance, mechanical pump and electromagnetic pump are optional

�.Can be used for single tin furnace or double tin furnace Soldering

�.The maximum width of the board can reach to ���mm

�.Suitable for large-scale production

应用领域 Application Field
选择性波峰焊广泛应用于汽车制造、光伏储能、仪器仪表、军工、航空航天、船舶、医疗电子、家用电器等领域。
Selective wave soldering is widely used in fields such as automotive manufacturing, photovoltaic energy storage, measuring instruments&meters,military, aerospace, 

shipbuilding, medical electronics, and household appliances.

技术参数 Technical Specification
项目 Item 参数 Specification
型号

机器尺寸

轨道可调范围

PCB板尺寸

运输高度

锡炉

锡渣量

氮气消耗

熔锡时间

锡槽容量

可选功能

Model

Equipment Dimension

Rail adjustable range

PCB dimension

Conveyor height

Tin oven pot

Tin scrap weight within oven per week

Consumption of Nitrogen

Tin melting time

Tin tank capacity

Optional functions

GRW-�/��

L��� x W���mm L��� x W���mm

GRW-�/�� GRW-�/��Z

L���� x W���� x H����mm

��-���mm

���±��mm

电磁泵/机械泵可选

电磁泵：�.�kg/锡炉/周  机械泵：�.�kg/锡炉/周

�.�-�m³/h/炉

电磁泵：��min  机械泵：��min

��kg

喷雾检测/板温检测/自动加锡/CCD定位

Electromagnetic pump/mechanical pump optional

Electromagnetic pump:�.�kg/tin pot/week              Mechanical pump: �.�kg/tin pot/week

�.�-�m³/h/ tin pot

Electromagnetic pump：��min      Mechanical pump 机械泵：��min

��kg

Spray detection/board temperature detection/automatic tinning/CCD positioning
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细节展示 Details Show

设备特点  Equipment highlights
�.喷雾+预热+焊接�+焊接�模块化设计，配置灵活可自由扩展
�.配有双焊接模组，四个锡炉焊接，大大提高生产效率
�.根据客户的不同要求，实现不同的模组搭配
�.具有高灵活性、高产能、更低的投入成本
�.一体化全功能性机型，整机内部同时有 ��件 PCB 板或 � 个治具（�PCB/治具）分别在喷雾，预热及焊接处工作，提高机器整体产能
�.独立的喷雾运动平台与独立的焊接运动平台
�.焊接质量高，大幅提升焊接的直通率
�.MEMA 在线运输，支持客户进行灵活组线
�.全电脑控制，参数均在电脑上设定与保存。生成配置文件，便于追溯与保存

Modular Design: Spray + Preheating + Soldering �st + Soldering �nd

�. Flexible configuration with free expandability.

�.Equipped with dual soldering modules and four soldering pots, significantly improving production efficiency.

�.Flexible module combinations to meet diverse customer requirements.

�.High flexibility, high production capacity, and lower upfront investment costs.

�.All in one machine, can accommodate �� boards or � pallet（�PCB/pallet）, one in spray flux, one is preheating, another in soldering.

�.Individual spray flux table & soldering table.

�.High soldering quality.

�.MEMA inline transport.

�.Fully computer-controlled, all parameters digitally configured and stored. Configuration files generated for traceability and archival purposes.

配置方案Configuration plan

在线式四缸选择性波峰焊
DUAL-MODULE FOUR-POT SELECTIVE SOLDERING MACHINE GRW-5/25Z

喷雾(x�/x�)         +               预热               +       焊接(×�/x�)        +              预热              +       焊接(×�/x�)
Flux Spraying                             Preheating                               Soldering                                Preheating                               Soldering

应用领域 Application Field
选择性波峰焊广泛应用于汽车制造、光伏储能、仪器仪表、军工、航空航天、船舶、医疗电子、家用电器等领域。
Selective wave soldering is widely used in fields such as automotive manufacturing, photovoltaic energy storage, instrumentation, military, aerospace, shipbuilding, medical 

electronics, and household appliances.

技术参数 Technical Specification
项目 Item 参数 Specification

GRW-�/��

L��� x W���mm L��� x W���mm

GRW-�/�� GRW-�/��Z

L���� x W���� x H����mm

��-���mm

���±��mm

型号

机器尺寸

轨道可调范围

PCB板尺寸

运输高度

锡炉

锡渣量

氮气消耗

熔锡时间

锡槽容量

可选功能

Model

Equipment Dimension

Rail adjustable range

PCB dimension

Conveyor height

Tin oven pot

Tin scrap weight within oven per week

Consumption of Nitrogen

Tin melting time

Tin tank capacity

Optional functions

电磁泵/机械泵可选

电磁泵：�.�kg/锡炉/周  机械泵：�.�kg/锡炉/周

�.�-�m³/h/炉

电磁泵：��min  机械泵：��min

��kg

喷雾检测/板温检测/自动加锡/CCD定位

Electromagnetic pump/mechanical pump optional

Electromagnetic pump:�.�kg/tin pot/week          Mechanical pump: �.�kg/tin pot/week

�.�-�m³/h/ tin pot

Electromagnetic pump：��min         Mechanical pump：��min

Spray detection/board temperature detection/automatic tinning/CCD positioning
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在线式智能返修系统
ONLINE INTELLIGENT REWORK SYSTEM

喷雾+预热+焊接
Flux Spraying+ Preheating+Soldering

AOI

设备特点  Equipment highlights

配置方案Configuration plan

�.AOI检测，选择焊修补，实现整线自动化

�. AI智能算法，高精度定位与识别

�.模块化联机架构，极简通讯交互

�.全链路数据溯源，智慧工厂基石

�.一体化智能生态，全流程无人化
�.AOI Inspection and selective soldering repair enable fully automated production lines.

�.AI intelligent algorithms ensure high-precision positioning and recognition.

�.Modular connectivity architecture with minimalist communication interfaces.

�.End-to-end data traceability, laying the foundation for smart factories.

�.Integrated intelligent ecosystem achieving a fully unmanned process.

应用领域 Application Field
选择性波峰焊广泛应用于汽车制造、光伏储能、仪器仪表、军工、航空航天、船舶、医疗电子、家用电器等领域。
Selective wave soldering is widely used in fields such as automotive manufacturing, photovoltaic energy storage, measuring instruments&meters,military, aerospace, 

shipbuilding, medical electronics, and household appliances.

技术参数 Technical Specification
项目 Item 参数 Specification
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AOI F/HH/LH

AOI

型号

机器尺寸

轨道可调范围

PCB板尺寸

运输高度

锡炉

锡渣量

氮气消耗

熔锡时间

锡槽容量

可选功能

Model

Equipment Dimension

Rail adjustable range

PCB dimension

Conveyor height

Tin oven pot

Tin scrap weight within oven per week

Consumption of Nitrogen

Tin melting time

Tin tank capacity

Optional functions

GRW-�/��F

L����*W����*H����mm

���-���mm

L���*W���

���±��mm

电磁泵/机械泵可选

电磁泵：�.�kg/锡炉/周  机械泵：�.�kg/锡炉/周

�.�-�m³/h/炉

电磁泵：��min  机械泵：��min

电磁泵：��kg/机械泵：��kg

喷雾检测/板温检测/自动加锡/CCD定位/条码扫描

Electromagnetic Pump/Mechanical Pump (Optional)

Electromagnetic Pump: �.�kg/Pot/Week | Mechanical Pump: �.�kg/Pot/Week

�.�-�m³/h/Pot

Electromagnetic Pump: ��min | Mechanical Pump: ��min

Electromagnetic Pump: ��kg | Mechanical Pump: ��kg

Spray Detection/Board Temperature Detection/Auto Tin Feeding/CCD Positioning/Barcode Scanning

选焊
返修

PCB厚度范围

PCB尺寸范围

适应最小元器件

炉后不良

相机像素

光学分辨率

FOV尺寸

检测速度

条码扫描

MES功能

人工智能

PCB Thickness Range

PCB Size Range

Minimum Component Size Supported

Post-Reflow Defects

Camera Resolution

Optical Resolution

FOV Size

Inspection Speed

Barcode Scanning

MES Function

AI Capability

�.�-�mm

单轨模式:Min:��*��mm/Max���*���mm

����

连锡、拉尖、虚焊、包焊、漏铜、引脚未出等

����万彩色高速工业相机

��um

��*��mm

�.�S/FOV

相机直接扫描/外置条码枪

MES数据库联网

AI大数据训练中心

�.�‒�mm

Single-track mode: Min ��×��mm / Max ���×���mm

����

Solder Bridging, Solder Icicles, Cold Solder Joints, Excessive Solder, Exposed Copper, Insufficient Pin Protrusion

��MP color high-speed industrial camera

��μm

��×��mm

�.�� sec/FOV

Direct camera scanning / external barcode scanner

MES data tracking

AI big data training center



GREEN INTELLIGENT EQUIPMENT (SHENZHEN) CO.,LTD.电话/Tel：����-���� ����   传真/Fax：����-���� ����   官网/Web:www.green-china.com�� ��

细节展示 Details Show

设备特点  Equipment highlights

技术参数 Technical Specification
项目 Item 参数 Specification

在线式锡珠清洗机
ONLINE TIN BEAD CLEANING MACHINE

应用领域 Application Field

�.清洁精度高：精准参数控制，能够对每个焊点的清洁参数进行单独设置和精确调整；
�.清洁灵活性强：适应多种元件，搭配不同清洁头可以清洁各种不同类型的焊盘锡珠；
�.清洁品质高：自主设电毛刷头，可减少对元件的静电损伤；
�.操作简便：采用图形化编程或示教编程方式，具有直观、易懂的操作界面；
�.全面覆盖：适用于复杂结构（如细间距元件、盲孔等），清洗无死角；
�.减少缺陷：避免锡珠残留导致的电气短路或信号干扰，清除腐蚀性助焊剂，保护金属焊点。

广泛应用于汽车制造、光伏储能、仪器仪表、军工、航空航天、船舶、医疗电子、家用电器等领域。
Selective wave soldering is widely used in fields of automotive manufacturing, photovoltaic energy storage, measuring instruments&meters,military, aerospace, shipbuilding, 

medical electronics, and household appliances.

系统工艺路线 System Process Steps

人工取板 
PCB unloading manually

人工放板
Pcb loading manually

由XYZ对PCB进行局部清洗
Local cleaning of PCB by XYZ

x

y

z

酒精Alcohol 毛刷Brush

PCB 板 PCB boards

移动工作台 
Mobile workbench

型号

机器尺寸

轨道可调范围

清洗范围

运输高度

重量

功率

传送方式

净空

清洁方式

产品重量PCB

Model

Equipment Dimension

Rail adjustable range

Cleaning scope

Conveyor height

Height

Power

Conveyor method

Clearance

Cleaning method

PCB Product weight

GRX-�/��

L���� x W���� x H����mm

��-���mm

L��� x W���mm

���±��mm

���kg

�kw

上：���   下：��

小于��kg

�. High cleaning accuracy: precise parameter control, able to individually set and accurately adjust the cleaning parameters for each solder joint;

�. Strong cleaning flexibility: Suitable for multiple components, with different cleaning heads to clean various types of solder pads and solder beads;

�. High cleaning quality: Independently designed anti-static brush head can reduce static damage to components;

�. Easy to operate: using graphical programming or demonstration programming methods, with an intuitive and easy to understand operating interface;

�. Comprehensive coverage: suitable for complex structures (such as fine pitch components, blind holes, etc.), cleaning without dead corners;

�. Reduce defects: Avoid electrical short circuits or signal interference caused by residual solder beads, remove corrosive soldering flux, and protect metal solder joints.

PCB运输到位由XYZ进行酒精喷涂
The PCB will be transported to right 

positionand alcohol is sprayed by XYZ 
axis movement of sprayer device

滚轮运输
Roller transportation

Brush Cleaning
毛刷清洗
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新能源动力电池、光伏逆变器、变频器、汽车电子、储能、IGBT、BMS电池安全控制板、Si、SiC、GaN、GaAs 等等芯片和模块等
New energy power batteries, PV inverters, frequency converters, automotive electronics, energy storage, IGBT, BMS battery safety control boards, Si, SiC, GaN, GaAs, and other 
chips and modules.

应用范围 Application scope

应用领域 Application Fields

半导体系列
EMICONDUCTOR SERIES

专注于高端半导体封装设备的研发与制造，致力于为全球集成电路、光电器件及微电子领域提供精密、高效的键合解决方案。事业部拥有自主
研发的核心技术平台，产品涵盖多类键合工艺，以高精度、高可靠性及智能化水平，广泛应用于先进封装产线，助力�G、人工智能、汽车电子等
产业发展。我们坚持以技术创新驱动，为客户创造价值，推动国产高端装备的进步与突破。
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适用工艺 Applicable Processes

工艺流程 Process Flow

功能介绍 Function Introduction

项目 Item
贴片种类

适合工艺

Wafer Table（选配）

轨道宽度

轨道工作高度

Tray 尺寸（选配）

飞达（选配）

银膜供料治具尺寸（选配）

die size

die thickness

多针顶针（音圈电机式）

顶针系统温度

X/Y placement accuracy

Theta placement accuracy

效率（UPH）

贴头压力及精度

贴头温度及精度

贴合平台温度

Component Type

Compatible Process

Wafer Table (Optional)

Conveyor Width

Conveyor Working Height

Tray Size (Optional)

Feeder (Optional)

Silver Film Feeding Fixture Size (Optional)

Die Size

Die Thickness

Multi-Pin Ejector (VCM Type)

Ejector System Temperature

X/Y Placement Accuracy

Theta (θ) Placement Accuracy

Efficiency (UPH)

Placement Head Pressure & Control Accuracy

Placement Head Temperature & Control Accuracy

Placement Platform Temperature / Bonding Platform Temperature

银膜、银膏、芯片、电阻、铜片、锡片、金锡片等等

兼容银膜和银膏工艺

�″（有效工作区域：φ���mm）

���*���mm（标准）

���±��mm

�″

� 套（最多）

���*��mm（片料）

�.�*�.�~��*��mm 以内

�.��~�mm

自主设定（精度±�.���mm）

＜���℃

±��um@�σ

±�.�°@�σ

UPH����~����

≤��Kg±�%

���℃±�%

���℃±�%

Silver film, Silver paste, Chips, Resistors, Copper sheets, Tin sheets, AuSn sheets, etc.

Compatible with silver film and silver paste processes

�″ (Effective working area: φ���mm)

���*���mm (Standard)

���±��mm

�″

� sets (Max.)

���*��mm (Sheet material)

�.�*�.�~��*��mm

�.��~�mm

 Customizable (Accuracy ±�.���mm)

<���℃

±��μm@�σ

±�.�°@�σ

UPH ����~����

≤��Kg ±�%

���℃ ±�%

���℃ ±�%

参数 Specifications

纳米银预烧结贴片机
NANO-SILVER PRE-SINTERING DIE BONDER

适用于采用银膜、银膏等连接材料工艺 

�、 适用工艺：冷贴合、热贴预烧结、热贴烧结等工艺 
�、 适合产品：IGBT、SiC，射频功率器件，大功率激光器等
�、 贴头特点：���°旋转+压力 ��Kg+���℃加热高温，压力和温度值精度±�% 
�、 平台特点：具备���℃加热高温+真空吸附+氮气保护
�、 X/Y精 度 ：±��um@�σ
�、 可 In-Line 生 产 和 离 线 生 产                                                            
�、 具 备 自 动 � 寸 Wafer 、 � 寸 Tray 等 自 动 上 下 料 系 统                  
�、 作 业 区 域 ：���*���mm（ 长 * 宽 ） 

设备特点  Equipment highlights
�、不需要更换轨道上加热基板底座，直接兼容行业产品
�、设备占地面积行业最小
�、压力精度可达 �%，并且压力设定时间不受限定，行业内一般时间为最长 �~� 秒； D、温度精度可达 �%
�、芯片刺晶头带温度加热和力控，有效保证芯片刺晶良率
�、可自动更换热压贴合头

Suitable for processes using silver film, silver paste, etc. as connection materials

No need to replace the heating substrate base on the track; directly compatible with industry-standard products.
Smallest footprint in the industry.
Pressure accuracy reaches ±�%, with no time limit on pressure setting (industry standard typically max. �~� seconds); Temperature accuracy reaches ±�%.
The die bonding head features temperature heating and force control, effectively ensuring chip bonding yield rate.
Automatic changeover of thermocompression bonding heads.

Applicable Processes: Cold bonding, Hot placement with pre-sintering, Hot placement with sintering, etc.
Suitable Products: IGBT, SiC, RF power devices, high-power lasers, etc.
Bond Head Features: ���° rotation + ��Kg force + ���°C heating. Force and temperature precision: ±�%.
Platform Features: Equipped with ���°C heating + Vacuum adsorption + N� environment.
X/Y Accuracy: ±��µm @ �σ.
Compatible with: Both In-Line production and Offline production.
Equipped with: Automatic loading/unloading systems for �-inch wafers, �-inch trays, etc.
Work Area: ������mm (L*W).

技术参数 Technical Specification

陶瓷板 纳米银膜/膏 芯片 烧结结构
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在线式甲酸真空回流焊
IN-LINE FORMIC ACID VACUUM REFLOW OVEN

设备特点  Equipment highlights
该设备具体分为：传动部分、加热及焊接区、真空单元、冷却区及松香回收系统。
The machine is divided into: transmission system, heating/welding zone, vacuum unit, cooling zone, and flux recovery system.

�、传动部分 Transmission System
此结构贯穿整个设备，分为三段：加热区、真空单元及冷却部分。
This structure runs through the entire equipment and is divided into three stages: heating zone, vacuum unit, and cooling section.

�、加热及焊接区 Heating & welding Zone
各个温区温度可以单独调节，确保实现灵活稳定的焊接制程，满足无铅焊片焊接制程的工艺，产品在此过程中实现满足客户要求的焊接工艺。
Each temperature zone can be individually adjusted to ensure a flexible and stable soldering process, meeting the requirements of lead-free  solderwelding. This enables the 
product to achieve customer-specified soldering quality standards throughout the process.

�、真空单元 Vacuum Unit
产品从焊接区直接进入到真空单元，DBC焊点处于熔融状态，开启真空制程，使真空压力低至�mba气孔、空洞等内部气体从熔融状态的焊点
中溢出，可以将空洞率降至�-�%以下。
The product moves directly from the welding zone into the vacuum unit while the DBC solder joints remain in a molten state. The vacuum process is then initiated, reducing the 
pressure to as low as � mbar. This allows internal gases,such as voids and pores, to escape from the molten solder joints, effectively reducing the voiding rate to below �-�%.

�、冷却区 Cooling Zone
产品从真空单元出来直接进入冷却区，同标准回流焊冷却功能相似，满足一定的冷却斜率及降低出板温度，进入下道工序，此时焊接制程完成。
The product exits the vacuum unit and directly enters the cooling zone, which functions similarly to standard reflow oven cooling.It ensures a controlled cooling rate and reduces 
the board temperature to meet process requirements before proceeding to the next stage. At this point, the soldering process is completed.

�、松香回收系统 Flux Recovery System
同标准回流焊功能相同，将松香通过冷却回收到特定的结构里面，定期的保养，减少设备的维护及环境污染。
Similar to the standard reflow soldering function, the flux is recovered through cooling into a dedicated structure.This enables periodic maintenance, reducing equipment s
ervicing needs and environmental pollution.

技术参数 Technical Specification
项目 Item

GR-���

金属加热平台，电阻加热方式，分区独立控制，产品接触式传导热量

�个

�个

最高温度 ���°C

±�℃

��pa

�个

金属冷却平台，配置水冷系统，产品接触式降温，达到快速冷却的效果

步进电机控制升降；电机传动进料；

进料高度 ���mm±��MM 接驳自动运行进料生产；

���*���mm

��mm

UPH≤�min/套（连续生产入/出料时间）；（HPD二次焊UPH≤��min/套）

高分子合金材料+表面特殊处理

单个＜�% ，整体＜�% 

氮气、甲酸气体、氢气

约 ��L/min

≤��ppm

约 ��-���L/min

最大功率：��KW 工作功率：��-��KW

嵌入式工业触摸电脑加 plc

LINUX 系统

���V 三相五线制、�� 平方铜线

L���� x W���� x H���� mm (LxWxH)

����KG

参数 Specifications
型号 

加热方式

加热温区

冷却区

温度范围

加热平台均匀度

极限真空区真空度

真空区

冷却方式

进料方式

进料接驳

产品最大尺寸

炉膛高度

产能

加热平台材质

气泡率

气体

氮气消耗

最低含氧量

甲酸使用量

功率

控制方式

操作系统

电源标准

外观尺寸

设备重量

Model

Heating Method

Heating Zone

Cooling Zone

Temperature Range

Heating Platform Uniformity

Ultimate Vacuum Level

Vacuum Zone

Cooling Method

Feeding Method

Feeding Interface

Maximum Product Dimensions

Chamber Height

Production Capacity

Heating Platform Material

Bubble Rate

Process Gas

Nitrogen Consumption

Minimum Oxygen Level

Formic Acid Usage

Power Rating

Control Method

Operating System

Power Supply Standard

Overall Dimensions

Equipment Weight

GR-���

Metal Heating Platform, Resistive heating, zone-independent control , conductive heat transfer via contact

�

�

���°C

±�°C

�� Pa

�

Metal Cooling Platform, equipped with water-cooling system for rapid conductive cooling

Stepper Motor-Driven Lift & Feed Mechanism

Feed Height ��� mm ±�� mm (automated production feed compatibility)

��� × ��� mm

�� mm height

UPH ≤� min/set (continuous production); ≤�� min/set for HPD Secondary Welding

Polymer Alloy + specialized surface treatment

<�% (single unit), <�% (batch)

Nitrogen, Formic Acid, Hydrogen

�� L/min (adjustable)

≤�� ppm purity

��‒��� L/min (adjustable)

Max Power: �� kW; Operating Power: ��‒�� kW

Embedded Industrial Touch PC + PLC

Linux OS

���V �-Phase �-Wire, �� mm� copper cable

���� (L) × ���� (W) × ���� (H) mm

���� kg

安全系统 Security system
低温报警、超温报警 Low-Temperature Alarm, Over-Temperature Alarm

Vacuum Level Check Alarm

Nitrogen Injection Failure Alarm

Cooling Water Pressure Monitoring System, Low-Pressure Alarm

Gas Pressure Monitoring System, High/Low-Pressure Alarm

Chamber Door Position Detection

One-Touch Power Cutoff for Heating Module

真空度检查报警
氮气充入故障报警
冷却水压力检测系统，低压报警
气压检测系统，高低压报警
舱门未到位检测
一键式切断加热部分电源

硬件配置 Hardware configuration
设备主机� 台
控制系统� 套
氮气控制系统� 套
甲酸还原气体控制系统� 套
真空泵� 台
自动进出料系统� 套 

Main Unit × �

Control System × � Set

Nitrogen Control System × � Set

Formic Acid Reduction Gas Control System × � Set

Vacuum Pumps × �

Automatic Loading/Unloading Systems × � Sets
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粗线超声波键合机
HEAVY WIRE ULTRASONIC BONDING MACHINE

新能源动力电池、光伏逆变器、变频器、汽车电子、储能、IGBT、BMS电池安全控制板等
New energy power batteries, PV inverters, Frequency converters, Automotive electronics, Energy storage systems, IGBT modules,BMS (Battery Management 
System) safety control boards.

�.Integrated heary wire & ribbon bonding within a single machine platform through rapid system switching.
�.The welding process control system enables real-time parameter adaptation to variable material surfaces, ensuring repeatable weld quality
�.Seamless Industry �.�/OT integration guarantees full process transparency.
�.Multi-frequency ultrasonic compatibility optimizes material matching for enhanced process stability.
�.Unified process-automation integration from a single-source provider.

应用范围 Application scope

技术参数 Technical Specification
项目 Item
X轴

Y轴

Z轴

R轴

不包含信号灯高度

重量

工作高度

电源

功率

压缩空气

机器规格

X-Axis

 Y-Axis

Z-Axis

R-Axis

 Height (Excluding Signal Light)

Weight

Working Height

Power Supply

Power Consumption

Compressed Air Requirement

Dimensions (L × W × H)

��� mm / Customizable Stroke (Optional)

��� mm / ��� mm, Customizable Stroke (Optional)

Standard �� mm, Optional ��‒��� mm

AC Servo Motor with Absolute Encoder (±���°), Resolution: �.����°

���� mm

���� kg

SEMI MA���‒���� mm Standard

��� V

� kW

�.�‒�.� MPa (Clean, Dry Air)

���*����*���� mm

���mm/可选行程定制

���mm/���mm,可选行程定制

标准��mm,可选行程��-���mm

配备绝对编码器的+/-���度交流伺服马达;分辨率�.����度

����mm

����kg

符合 SEMAMA���-����mm

���V

�KW

�.�-�.�MPa清洁干燥空气

W���*L����*H����(mm)

参数 Specification

机器规格Machine specifications

细节展示 Details Show

设备特点  Equipment highlights
�.利用快速系统切换，在一个机器平台中实现粗线与条带的整合
�.通过焊接过程控制系统，针对多变的材料表面实现焊接参数的实时调整，确保可重复的焊接质量
�.通过在工业�.�/OT规程方面的无缝集成，确保过程透明性
�.通过可供选择的多种超声波频率实现最佳的材料匹配，促进过程的稳定性
�.由单一供应源集成工艺过程技术与自动化

图像识别 Image recognition

GR-W��粗线焊线机可以为IGBT、智能功率模块和混合装配行业中的任意焊接难题提供完美的解决方案
The GR-W�� Heavy Wire Bonding Machine delivers the perfect solution for any bonding challenge in IGBT, intelligent power modules (IPMs) , and hybrid 
assembly industries.

图像识别单元 Image Size
识别 时间 Recognition Time
准线修正 Alignment Correction
摄像头 Camera
分辨率 Resolution
图像尺寸 Image Size

图像快速识别传统 Traditional Image Recognition
每个图像识别最多�毫秒 Each Recognition Cycle ≤� ms
Flexsearch;包括相位角的单点识别，两点识别 FlexSearch; Single-Point Recognition (Including Phase Angle), Dual-Point Recognition
相位角修正+/-�% Phase Angle Correction: ±�%
移动CCD摄像头，微米级精度像素 Moving CCD Camera with Micron-Level Pixel Accuracy
�-��微米/像素;使用不同的光学器件可调节 �‒�� μm/Pixel (Adjustable via Optical Components)

自动工装模式式 Automatic tooling mode
定位针式步进传输 Pin-Type Stepper Transmission
封装形式 Packaging Form
自动输送线 Automatic Conveyor Line
标准有效焊接行程 Standard Effective Welding Stroke
行程定制化 Customizable Stroke

皮带式步进传输 Belt-Driven Stepper Transmission
平面基板，例如:陶瓷基板、PCB或工件托盘 Flat Substrates (e.g., Ceramic Substrates, PCBs, or Workpiece Trays) 
可根据客需定制自动搬产品,AGV模式 Customizable Automated Handling (AGV Mode Available)
���*���,���*���(mm)
根据不同产品增加行程,比如汽车动力电池包 Expandable Travel Range (e.g., for Automotive Battery Packs)

X-Y轴 X-Y Axis
R轴 R Axis
Z轴 Z Axis
位置精度 Positioning Accuracy
产品上的可重复性 Repeatability on Product
显示器 Display
显微镜 Microscope
连接 Connection
操作系统 Operating System
认证 Certification

线性编码器分辨率优于�.�μm Linear Encoder Resolution <�.� μm
配备绝对编码器的±���度交流伺服马达;分辨率�.����度 ±���° AC Servo Motor with Absolute Encoder (Resolution: �.����°)
可选��mm(�.��英寸);配备绝对编码器的交流伺服马达分辨率�.�μm Optional �� mm (�.��") Stroke with AC Servo Motor (Resolution: �.� μm)

<±� μm@�倍标准差，包括图像/引线/劈刀/应用 <±� μm @�σ (Includes Image/Wire/Bonder/Application)
<±� μm@�倍标准差，包括图像/线/劈刀/应用 <±� μm @�σ (Includes Image/Wire/Bonder/Application)
��英寸平面屏幕 ��" Flat Display
立体变焦显微镜，灯光可调节 Stereo Zoom Microscope with Adjustable Lighting
SMEMA、USB、RJ��、Digital�/�
实时、基于Unix@的多任务操作系统 Real-Time Unix?-Based Multitasking OS
SEMIS�、CE

机器规格 Machine specifications

GR-W01
GR-W��创新设计上做延续了平台的策略,可以在同一个设备底
座上采用不同焊线技术及换能器频率。不同尺寸工作区域的数
量确保了整套封装技术的最高灵活性,GR-W��再次实现创新性
技术突破，成为行业工作台面接近�㎡+的引线键合设备。产品性
能优良；零故障制造；虽然工作距离长，但模组可始终保持无震
动，实现高精度定位
GR-W�� continues the platform 's innovative design strategy, enabling the integration of

different wire bonding technologies and transducer frequencies on the same equipment base.

The availability of multiple working area sizes ensures maximum flexibility for the entire

packaging process. Once again, GR-W �� achieves a groundbreaking technological breakthrough,

standing out as the industry 's first wire bonder with a worktable approaching �㎡+.

Superior Performance ； zero-Failure Manufacturing ;despite the long working distance, the module maintains 

vibration-free operation, ensuring high-precision positioning.
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粗线超声波键合机
HEAVY WIRE ULTRASONIC BONDING MACHINE

MOS TO���、 TO���F、TO���、TO���、TO���等系列单排或多排，DBC IGBT模块等功率器件
MOSFET packages (TO���, TO���F, TO���, TO���, TO���, etc.) in single-row or multi-row configurations, DBC-based IGBT modules,and other power 
semiconductor devices.

应用范围 Application scope

技术参数 Technical Specification
项目 Item
XY运动范围

XY运动精度

超声键合重复定位

电源要求

设备外形尺寸

Z轴行程以及精度

R轴

控制系统

压缩气压/可选

重量

���mm (X)x���mm(Y)

线性直线电机 �.�μm分辨率

士�.��mm，包括图像/引线/劈刀/应用

电气���~���V AC单相，��/��HZ，�.�kVA

����mmx����mmx����mm

音圈电机、��mmZ轴行程、�.�μm分辨率

扭矩电机驱动，士���°，�.�μm分辨率

工业电脑+伺服

�.�~�.�MPa，清洁的干燥空气

����kg

XY Motion Range

XY Motion Accuracy

Ultrasonic Bonding

Repeatability & Power

Equipment Dimensions

Z-Axis Travel & Accuracy

R-Axis

Control System

Compressed Air Pressure/Optional

Weight

���mm (X) × ���mm (Y)

Linear Motor, �.�μm resolution

±�.��mm (includes image/wire/capillary/application alignment)

���‒���V, AC single-phase, ��/��Hz, �.�kVA

����mm × ����mm × ����mm

Voice Coil Motor, ��mm travel (Z-axis), �.�μm resolution

Torque Motor Drive, ±���°, �.�μm resolution

Industrial PC + servo drive

�.�‒�.�MPa, clean dry air

����kg

参数 Specification

粗线和焊头规格 Heavy wire and welding head specifications

细节展示 Details Show

GR-W��粗线焊线机可以为IGBT、智能功率模块和混合装配行业中的任意焊接难题提供完美的解决方案

GR-W02

粗线规格 Wire Configuration

·圆线���-���微米

·(�-�� mil)

引线材料

·铝, 铜

配置

·高速高精度龙门双驱系统

·高精度动态锁频焊接系统

·自动力校

切线方式

·主动式:切割深度适用于前切

识别模式

·特征查找， 单点PR与角度

·增强模式自主研发视觉系统

耗材

·可以实现最佳的引线进给和控制

·新型切刀具有硬化表面,可以实现超

  长寿命

速度

·根据应用,可达到每秒每根线

焊接劈刀

·���系列适用于铝线

·���系列适用于铜线

·GRN实验室开发的专用劈刀

换能器频率

·��,��,���KHz标准频率

·GRN实验室开发的专用换能器

超声波发生器

·GRN,数字��-���KHz

·分辨率:< � Hz

·分辨率最大值:���W,可编程

压力

·��-����g,可编程小于���克以内精度±�g

·大于���克以上时为 ±�% 

·可调压力步进为�g

单管
Single tube

GR-W�� continues the platform's innovative design strategy, enabling the integration of

different wire bonding technologies and transducer frequencies on the same equipment base.

The availability of multiple working area sizes ensures maximum flexibility for the entire

packaging process. Once again, GR-W �� achieves a groundbreaking technological breakthrough,

standing out as the industry 's first wire bonder with a worktable approaching �㎡+.

Superior Performance ； zero-Failure Manufacturing ;despite the long working distance, the module 

maintains vibration-free operation, ensuring high-precision positioning.

The GR-W�� Heavy Wire Bonding Machine delivers the perfect solution for any bonding challenge in IGBT, intelligent power modules (IPMs), and hybrid assembly industries.

Round Wire, ���‒��� μm

�‒�� mil

Feature Search, Single-Point PR & Angle

Enhanced Mode with Proprietary Vision
System

Optimized lead feeding and control

New hardened-blade cutter for ultra-long

lifespan

Application-dependent, up to per-wire-per-
second performance

��� Series : For aluminum wire

��� Series : For copper wire

GRN Lab-Developed Custom Capillaries

Standard Frequencies : ��, ��, ��� kHz

GRN Lab-Developed Custom Transducers

GRN Digital, ��‒��� kHz

Resolution : <� Hz

Max. Power : ��� W (programmable)

Range : ��‒���� g (programmable) <��� g : ±� g accuracy

>��� g : ±�% accuracy

Adjustable Step : � g

Aluminum, Copper

High-Speed, High-Precision Gantry Dual-Drive System

High-Precision Dynamic Frequency-Locking Welding System

Auto Force Calibration

Active Type: Cutting depthoptimized for front-cut
applications

GR-W��创新设计上做延续了平台的策略,可以在同一个设
备底座上采用不同焊线技术及换能器频率。不同尺寸工作
区域的数量确保了整套封装技术的最高灵活性,GR-W��再
次实现创新性技术突破，成为行业工作台面接近�㎡+的引
线键合设备。产品性能优良；零故障制造；虽然工作距离长，
但机模组可始终保持无震动，实现高精度定位
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技术参数 Technical Specification

IGBT 引脚焊接机
IGBT PIN WELDING MACHINE

细节展示 Details Show

项目 Item

����mm (L) × ���mm (W) × ����mm (H)

Approx. ��� kg

人工上下料|自动上下料 

超声波(可任意阵列)

�� kHz or �� kHz

����W

可根据客户定制（mm²）

�.� ~ �.�mm

��� x ���mm

���mm

振幅控制、能量控制、熔深控制 

�μm

���万

>�.�Mpa

�KW/AC ���V

�秒/点 

参数 Specifications

设备尺寸

设备重量

上下料方式

产品焊点定位方式

超声波频率

超声波焊接功率

焊接面积

焊接铜片厚度

工作行程XY

Z轴运动行程

超声波控制方式

定位精度

相机分辨率

供气要求

设备总功率

焊接时间

Equipment Dimension

Equipment Weight

Loading/Unloading Method

Solder Joint Alignment Method

Ultrasonic Frequency

Ultrasonic Welding Power

Welding Area

Copper Sheet Thickness for Welding

X-Y Axis Travel Range

Z-Axis Motion Travel

Ultrasonic Control Method

Positioning Accuracy

Camera Resolution

Gas Supply Requirements

Total Equipment Power

Welding Time

Approx. ����mm (L) × ���mm (W) × ����mm (H)

Approx. ��� kg

Manual | Automatic

Customizable (arbitrary array)

�� kHz or �� kHz

����W

Adjustable per customer requirements (mm� )

�.�‒�.� mm

��� × ��� mm

��� mm

Amplitude control, Energy control, Penetration depth control

� μm

� million cycles

>�.� MPa

� kW / AC ���V

� sec/point

高精度  高效率  高柔性
High precision, high efficiency, high flexibility
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产品参数 Product parameters

半导体固晶焊线AOI
SEMICONDUCTOR DIE & WIRE BONDING AOI

设备特点  Equipment highlights

检测项目 Testing items

项目 Item 参数 Specifications

次品标识

智能读码器

缓存复判

双轨皮带式上下料，有效减少料盒输送对产品的影响,可根据配方设定相应不同规格料盒上下料

配置手持扫码枪读取批次信息条形码

上料推杆具有过数保护功能推力大小可调

轨道式/皮带式，宽度根据产品大小可调节

具有多种倍率的�D和�D选项配置

设备具有全检和抽检两种检测模式

点墨模块、夹线模块、激光模块

可实现高效读取概架二维码与检测结果的e-mapping对应

主检检测NG产品进行垂直缓存，自动定位到NG位置，人工进行复判

标配为����万像素(可以根据情况进行选配)

长度:�ormm--��ormm 宽度:�omm-���mn

����kg

W�.�m*L�.��m*H�.�m

焊点检测 (Solder Joint Inspection) �D检测 (�D Inspection)

上下料模块

扫描枪

料片上料推杆

传送方式

视觉检测系统

检测功能

选配模块

表面缺陷相机参数

框架句兼容尺寸

设备重量

设备尺寸

细节展示 Details Show

全自动�D和�D固晶&焊线光学检测设备
自主知识产权的核心检测算法及光学模组应用
采用����万像素视觉系统
Fully automatic �D/�D die & wire bonding optical inspection system optical inspection equipment

Core inspection algorithms with proprietary intellectual property rights and applications of optical modules

Equipped with a ��-megapixel vision system

IC, FC, IGBT, SP, PM, MOSFET, CO, LED, memory chips, inverter, discrete devices, optical communication, lead frame, and other products
IC、FC、GBT、SP、PM、MOSFET、CO、LED、存储芯片、逆变器、分立器件、光通讯、引线框架等产品检测

Loading/Unloading Module

Scanner Gun

Material Feeding Push Rod

Transport Mode

Visual Inspection System

Inspection Mode

Dual-Conveyor Belt Loading System，Minimized tray impact，Recipe-driven multi-size tray compatibility

Equipped with handheld scanner for batch tracking barcode reading

Overload protection function, adjustable thrust

Rail-type/Belt-type, width adjustable based on product size

�D and �D options at multiple magnifications

Two modes: Full inspection mode, Sampling inspection mode

Inkjet module, Clamping module, Laser module

Supports efficient QR code reading and e-mapping correspondence with inspection results

NG products are vertically buffered after primary inspection, auto-positioned for manual re-inspection.

Standard: ��MP(configurable based on requirements)

Length: �ormm‒��ormm, Width: �omm‒���mn

����kg

W�.�m * L�.��m * H�.�m

Surface Defect Camera

Frame Compatible Dimensions

Equipment Weight

Equipment Dimensions

Defect Marking

Smart code reader

NG Product Buffer & Re-inspection

Optional 
Module

断线                                       少线                                         碰线                                       塌线

种双线                                   少胶                                         脏污                                        多芯 

芯片旋转                            芯片崩裂                                   异物                                  线弯曲

Broken Wire                    Missing Wire                        Short Circuit                     Collapsed Wire

Double Wiring       Insufficient Adhesive            Contamination                   Excessive Cores

                                                Chip Cracking                    Foreign Material              Wire Bending

Arc Height、 Ball Height                                                Chip Height、Flatness

      Crossed Wires                                                                      Layered Wires

弧高、球高度                                                               芯片高度、平面度

 交叉线                                                                                      层叠线 
Chip Misalignment/Rotation   
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细节展示 Details Show

项目 Item
兼容产品（mm）

设备尺寸（mm）

节拍（ppm）

一次良率

稼动率

涂层厚度

耐电压性能

绝缘性能

通道数

油墨利用率

Compatible Size (mm)

Dimensions (mm)

Speed (ppm)

First Pass Yield

Operational Availability

Coating Thickness

Withstand Voltage

Insulation Performance

Print Heads

Ink Utilization Rate

���.�mm×��.�mm×���.�mm（���K电芯）可兼容常规方壳、刀片电芯

标准单机设备尺寸：L����*W����*H���� (mm)可按照客户产品、场地，定制设备尺寸

标准单机：��PPM，根据需求��-��PPM可选

≥��%

≥��%

涂层厚度范围：��-���um，厚度精度±��um

DC����V，��S，重复��次，漏电流≤�.�mA

DC����V，��S，≥�GΩ

�

≥��%

���.�×��.�×���.� (���K battery cell) Compatible with standard prismatic/blade battery cells

Standard: L����×W����×H���� Customizable per product/site requirements

Standard: �� PPM Configurable: ��‒�� PPM

≥��%

≥��%

��‒��� μm Thickness precision: ±�� μm

DC ����V, ��s (�� cycles) Leakage current ≤�.� mA

DC����V，��S，≥�GΩ

�

≥��%

参数 Specifications

新能源行业UV打印设备
UV PRINTING EQUIPMENT FOR NEW ENERGY INDUSTRY

设备特点  Equipment highlights
�、成本低：综合材料成本比传统包蓝膜低��%以上

�、品质好：剪切力是传统包蓝膜的�-�倍，可达��-��MPa

�、效率高：高速机可达��ppm（以常见的���AH电芯为例）

�、良率高：一次良率可达��%以上

�、损耗低：油墨利用率可达��%以上

�、绝缘好：DC����V，��S，重复��次，漏电流≤�.�mA，最高到DC����V
Low Cost：Material cost savings >��% vs. traditional blue film wrapping

Superior Quality：Shear strength �-�x higher than blue film (��-�� MPa)

High Efficiency：High-speed model: �� ppm (e.g., ���Ah battery cell)

High Yield Rate：First Pass Yield (FPY) ≥��%

Low Waste：Ink Utilization Rate ≥��%

Premium Insulation：Withstand Voltage: DC ����V/��s (�� cycles), leakage ≤�.�mA Max. configurable: DC ����V 

技术参数 Technical Specification

标配  Standard Configuration
视觉定位

�PASS顶喷

补棱工艺

侧喷工艺

预固+终固化

CCD精准引导打印区域、避空区域

顶面�PASS实现���um涂层打印

电芯棱边可单独补棱，确保边缘涂层效果

电芯侧面�PASS实现���um涂层打印

预固化结合终固化工艺，确保涂层致密均匀性

Visual Positioning System

Single-Pass Top Coating

Edge Reinforcement Process

Side Coating Process

Pre-cure & Final Cure

CCD precision guidance for print/avoidance zones

Single-pass top coating achieves ���μm thickness

Edge reinforcement ensures uniform corner coverage

Single-pass side coating achieves ���μm thickness

Pre-cure + final cure ensures coating density/uniformity

涂层厚度检测

返修

电芯棱边、六面的在线涂层厚度检测系统 测量范围：��-����um，测量精度：目标值�%

激光在线涂层返修

Coating Thickness Inspection

Rework

In-line Coating Thickness Inspection System (Cell Edges & � Surfaces) Measurement range: ��‒���� μm | Accuracy: ±�% of target value

Laser-based In-line Coating Rework

选配 Accessories Cofiguration
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