
2016年FEI全国用户会议汇报 

   2016 年 8 月 17 日~8 月 21 日 
  西   安 

周巧琴    2016.10.12 



2 

Confidential 

11/7/2016 



3 

Confidential 



4 

Confidential 

11/7/2016 

一、Recent  TEM  Technology  Developments 
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TEM的发展 
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二、FEI 新一代球差校正（扫描）透射电镜 
                                        —Themis Z 
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Verios™  460 

Extreme high resolution imaging 

Precise contrast 

High resolution analysis 

 

 

 
 

 

 

 

三、超高分辨扫描电镜Verios™  460 
 



 

FEI Cryo Cleaner 

FEI Plasma Cleaner 

 
Unique Technology 
Schottky-UC, Hot-Swap Gun 

Elstar SEM Column + Beam Deceleration 

 
High Stability Platform 

Elstar SEM Column 

 Large Analytical Chamber 

100mm Stage 

21 Ports for Detection, Analytics and More 

FEI Verios 460: Uncompromised Technologies 
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• High signal collection efficiency 

• Refined signal filtering by angle and energy 

 
Verios 

Quadruple 
SE/BSE 

Detection 
Suite 

Precise Contrast from SE, BSE and TE 
From highly efficient collection & subtle filtering 

DBS 
Directional BackScatter detector 

ICD 
In-Column Detector 

TLD 
Through-the-Lens Detector 

Sample 

STEM-III 
Scanning Transmission  
Electron Mode detector 

MD 
Mirror Detector 

BD 
Beam Deceleration 

TLD 

MD 
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• No beam damage, thanks to low dose (few pA) imaging capability 

• Neither drift nor charging, thanks to low kV, advanced imaging modes 

• No contamination, thanks to the Verios efficient cleanliness management 

• XHR performance on SBA-15:  

LE 1 keV 
Current 1-6 pA, DCFI 

LE 1 keV, 3.1pA 

Acquired live on the EMC12 showfloor 

Revealing the finest details 
On beam sensitive, contaminating or non conductive samples 



High resolution analysis 
Elstar’s uncompromized performance at higher currents 
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51 nA, 30 kV (sample Au/C) 

• No hardware change, column realignment or compromised low kV resolution to access Elstar’s high 
current modes 

 

• Highest spatial resolution analysis 

•< 10 nm achievable on thin samples 

•< 20 nm achievable on bulk samples 
using lower kVs 

• Fast high resolution analysis 

•Up to 100 nA, even at lower kV 

•Measured resolution @ 15 kV, 6.4 nA, 
analytical WD (4 mm): < 2 nm 

 

Ni Nano particles on Al2O3 Ceramic  
(Bulk Sample,3kV HR EDS Mapping,  beam current 3.2nA) 



High resolution analysis  
Elstar’s uncompromized performance at higher currents 

STEM image 

30kV STEM EDS Mapping 
(beam current 3.2nA) 



High resolution analysis  
Elstar’s uncompromized performance at higher currents 

STEM 
Foil 

EBSD 
Detector 

TKD 

Nano Phase identification  

TKD-High spatial resolution EBSD Mapping 

(1) 

(2) 

Nano ZrO2 ceramic 
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Tool: Verios 460 

High Voltage: 2kV 

Magnification: ×500k 

TLD-BSE MD-BSE 

ICD-BSE MIX 

Sample1: Pt@CeO 



Sample1: Pt@CeO 
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MD-BSE Mix 
High Voltage: 2kV 

Magnification: ×500k 



Sample1: Pt@CeO 
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MD-BSE Mix 
High Voltage: 2kV 

Magnification: ×400k 



Sample1: Pt@CeO 
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STEM-BF STEM-HAADF 
High Voltage: 30kV 

Magnification: ×1000k 
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四、用创新实现突破—发现最新一代双束技术 
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三、用创新实现突破—发现最新一代双束技术 
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Helios G4 UX 

主要优点： 
 
        全新的Phoenix离子枪及其优异的低电压性能可保证最快速、最 
      简单的高质量、定点的、超薄TEM和APT制样 
 
       使用最顶级的Elstar FEG的超高分辨成像、高稳定性和全自动性   
     来实现最短时间获得微区信息 
 
      新一代的UC+单色器技术和大束流性能可显示最好的细节信息， 
     确保低能量下的亚纳米性能 
 
      多达 6 个一体化镜筒内和透镜下方探测器来保证获得精确的、超 
      清晰的、无荷电衬度图像 
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Helios G4 UX 

主要优点： 
 
选购Auto Slice & ViewTM 4 (AS&V4)软件可实现对目标区域最精准
定位、最高质量、全自动收集多模式3D数据信息 
 
实现临界尺寸低于 10 nm 的最复杂多变结构的快速、准确精密刻
蚀和沉积 
 
得益于高稳定度150mm压电陶瓷样品台和内置彩色光学导航系

统，可对于每一个应用需求制定最适合的样品管理一体化集成的
样品清洁度管理和专用成像方式，例如FEISmartSCAN™ 和 DCFI来
获得最税利的成像 



电子束分辨率 @ 最佳 WD： 
（需要进行位点测量来保证分辨率规格） 

 
• 0.6nm@30 kV (STEM*) 
• 0.7nm@1 kV 
• 1.0 nm@500 V (ICD*) 

 

电子束分辨率 @ 交叉点： 
 

• 0.6 nm@15 kV 
• 1.2 nm@1 kV 
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离子束分辨率 @ 交叉点： 
 
·   4.0 nm/30 kV，使用首选的统计方法 
·   2.5 nm/30 kV，使用精选的边界方法 

电压范围： 
 
·   电子束着陆电压：20 V - 30 kV 
·   电子束加速电压：200V – 30kV 
·   离子束加速电压：500 V - 30 kV 

探针电流： 
 
·   电子束：0.8 pA - 100 nA 
·   离子束：0.1 pA - 65 nA（15 孔光阑条） 

 
最大水平视场宽度： 
 
·   电子束：2.3 mm @ 束交叉点(WD 4 mm) 
·   离子束：0.9 mm  @束交叉点 

Helios G4 UX   技术参数 
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Sample1: Pt@CeO 

Helios G4 UX 

Verios™  460 

MD-BSE ICD-BSE MIX 



www.themegallery.com 
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五、Apreo新型扫描电镜 
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六、冷冻电镜在生命科学方面的应用 
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