
              

1 murata.com   Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 

  
  

  
  

  
  

  

18 August 2015 

             

1 Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 18 August 2015 

工厂自动化与RFID 
Factory automation with RFID 

Product & Marketing Manager 

Kobe TONG 
 
Murata Electornics Trading 
(shenzhen) Co., Ltd. 
20th August 2015 



2 Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 18 August 2015 

2 

议程 
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  MAGICSTRAP®与I2C接口 

  总结 
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Cloud Server 
云服务器 

工厂 
Factory 

库存管理 
Inventory  

management 

维修/循环利用 
Maintenance / Recycle 

供应链管理 
SCM 

RFID与工业4.0 
RFID for Industry 4.0 RFID 

实现了全程的数据管理与共享 
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Mounting 
安装 

Reflow 
回流焊 

Test 
测试 

Assembly 
组装 

Test 
测试 

Packing 
封装 

工厂的解决方案 
Current solution in factory 

Laser marking 

激光打标 

  
 - 人为错误 
 - 封装后不能确认 
 - 污垢的影响 
 - 不可重写 

Sticker 

贴纸二维条码   

RFID tag 
RFID标签 

 - 不能用回流焊 
 - 尺寸大 
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同时拥有三种功能。 
Replaces 3 kinds of 
ID in production 
Line. 

   
 

PCB 识别:激光打标 (Laser marking) 

PCB 安装和测试: 贴纸二维条码 (Sticker) 

组装和测试: HF RFID标签 (HF RFID Tag) 

Laser: 
Expensive 
Slow 

2D matrix code sticker: 
High definition cameras 
Manual work (attachment) 
Need  to be always located at  
the same area to be read in line. 
Inefficient 

HF RFID tag: 
Manual work 
 (attachment and removing) 

Before                                                  After  

MAGICSTRAP® 多功能性 
MAGICSTRAP® Possibility 
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Supply Chain Management 
供应链管理  

Anti-Counterfeit 
防伪 

简易安装，即可让PCB变成RFID标签！ 

Advanced PCB  

with RFID tag function 

Traceability 
Assembly 

control  
Inventory 

control 
可追溯性 
库存控制 
组装控制 

在你的PCB上安装MAGICSTRAP ®  
Mounting MAGICSTRAP ® on your PCB 

- 仅需很小的空间 
- 完成从SMT到出货后的全程追溯 
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MAGICSTRAP®的主要概念 
Key concept of MAGICSTRAP® 

～From cradle to grave～ 
Track & trace PCB with RFID technology throughout the 
life-cycle of electronic products. 
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MAGICSTRAP® 是一个组件 
MAGICSTRAP® is a device 

 封装 EPC Gen2* RFID 芯片 

 3.2 x 1.6 x 0.55 mm 

 对标准的SMT提供 边带包装和卷盘包装(Tape & Reel) 

 既简单又微型的天线，并按照客户的PCB layout村田提供
天线参考设计 

 

* EPC Gen2 / ISO 18000-6C is the industry standard for UHF RFID – see backup for more information 

MAGICSTRAP® 天线 
参考设计 
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与其他RFID组件的比较 
Comparison with other RFID device 

MAGICSTRAP® 

+ antenna 

RFID IC 

+ antenna 

RFID tag with 

Antenna 

Size  

(Device itself) 

Small Small  

Big 

Size  

(Antenna) 

Small Big 

Reflow OK OK NG 

IC 

UHF RFID IC 

Antenna trace 
MAGICSTRAP® 

Internal 
matching 
circuits 

微型的原因 
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MAGICSTRAP® UHF频带产品一览 
MAGICSTRAP® Product Line Up for UHF band 

P/N 
LXMS2HACNF 

-165 
LXMS31ACNA-

009/010/011/012 
LXMS31ACMD 

-141/142/143/144 
LXMS21ACNE 

-132 
LXMS21NCNH 

-147 

Appearance 
外形  

Frequency 
频率 

UHF (865~928MHz) 

Standard 
标准  

EPC global C1G2,  ISO/IEC18000-6 type-C 

TID memory 
TID 内存 

96 bits 64 bits 96 bits 64 bits 96 bits 

User memory 
用户内存  

3.3 kbits 512 bits n/a 512 bits 

EPC memory 
EPC 内存  

160 bits 240 bits 128 bits Non tested 256bits 

Size (mm) 
尺寸 

2.5 x 2.0 3.2 x 1.6 2.0 x 1.2 2.0 x 1.2 

Thickness 
厚度  

 
1.0mm Max. 0.7mm Max 0.55mm Max 0.6mm Max 

Read range 
读写距离  

2m Max.* 5m Max.* 1.5m Max.* 12mm  

IC  
芯片 

NXP 
UCODE I2C 

NXP  
G2XM 

Impinj  
Monza4 QT 

NXP  
G2iL 

NXP  
G2iM 

I2C i/f  

* With booster  antenna  
 

Small    
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四个参考设计 
Four Reference Designs… 

12mm 

10mm 13mm 

32mm 0.25 cm2 0.5 cm2 4.2 cm2 1.2 cm2 

Type 
3 

Type 
2 

Type 
1 

Type 
4 

 基于PCB的空间与读写距离选择设计 

 仅需很小的空间 

5mm 

5mm 10mm 

5mm 

http://www.murata.com/products/rfid/tech_guide/index.html 
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Length "L" on PCB [cm] 

PC, TV, AV set    Home  

Appliances 

L Mobile 

Phone 

Digital 

Camera 

可预测的可读范围 
Predictable Read Range 

    读写距离取决于Type和PCB有效接地面积 

    Read range depends on type and length of PCB GND plane available. 

 

Type 1 

Type 2 

Type 3 

Type 4 

Note: distances measured with 4W EIRP reader,  
6dBi circularly polarized antenna, at 915 MHz;  

MAGICSTRAP® using NXP G2XL/M 

http://www.murata.com/products/rfid/tech_guide/pdf/UHF_MAGICSTRAP_3216size_Technical_Data_Sheet_20121109.pdf 
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Note: Read range is expected under 2W ERP 
condition from linear polarized antenna  at 

865MHz. 

1.2m 

X                                              Z                                      Y 

                    1.2m        

n/a 0.9m  

0.1m                                          
                                              1.4m 

on  
PCB 

不需要拆卸 
No need to 
disassemble 

!  

组装后的可读范围 
Read range through plastic case 
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适用于各种PCB  
For a Variety of PCBs 

 IT : 电脑, 数据服务器,调制解调器, 手机 

•  IT : PC, data server, modem, mobile phone 

 

 车载 :仪表板, 音频设备 

•    Automotive : Instrument panel, audio set 

 

  工业 : 变频器, PLC 

•    Industry : Inverter, PLC 

 

 家用电器 

•     Home appliances 

 

  娱乐 

•     Amusement 
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制造 
Production 

物流 
Logistics 

分销 
Distribution 

营销 
Point of Sales 
& Marketing 

售后市场 
After 

Market 
循环利用 
Recycling 

研发 
R&D 

工厂线 
Production line 

售后市场 
After Market 

将来的发展？？ 
In the future?? 

MAGICSTRAP®的应用范围 
Usage example of MAGICSTRAP® 
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http://www.murata.com/products/rfid/tw/pdf/Magicstrap_RFID_Use_Case_Systronik_1_1.pdf 

客户应用案例 
Use case at a customer 
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CONFIDENTIAL 19 

客户应用案例 
Use case at a customer 

Cisco-Jabil have been using MAGICSTRAP® for WIP control. 

  http://www.rfidjournal.com/article/articleview/9550/1/1/ 

效率提高了80% 

识别和解决瓶颈流程 

避免手动扫描条形码 

生产远程监控进展 

可维修与循环利用 
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P/N１ 
LXMS31ACNA-

009/010/011/012 
LXMS31ACMD-

141/142/143/144 

内存类型 
Memory  

Type 

内部信息 
Informati

on 
Inside 

字数 
Number of 

words  
by ASCII 

Appearance  

Frequency 
UHF 

(865~955MHz) 

Standard  
EPC global C1G2 ,  

ISO/IEC18000-6 type-C 

TID/UID 
memory 

64 
bits 

96 
bits 

ＲＯＭ Unique ID 

64bits shows 
18,446,744,073,7
09,551,616 kinds 

of ID. 

User 
memory  

512 
bits 

ＲＡＭ 自己决定 
64 

Words 

EPC 
Memory  

240 
bits 

128 
bits 

ＲＡＭ EPC code 
30/16 
words 

IC  
NXP  

G2XM 
Impinj  

Monza4QT 

1 

2 

3 

MAGICSTRAP®的三个内存范围 
3 memory areas of MAGICSTRAP® 
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ASCII codes 64 words 

P/N 
LXMS31ACNA-

009/010/011/01

2 

LXMS31ACMD-

141/142/143/14

4 

Appearance  

Frequency 
UHF 

(865~955MHz) 

Standard  
EPC global C1G2 , 

ISO/IEC18000-6 type-C 

TID / UID 

memory 
TID 64 bits TID 96 bits 

User 

memory  512 bits 
EPC 

memory  
240 bits 128 bits 

IC  
NXP  

G2XM 

Impinj  

Monza4QT 

1 
P/N 

  33 
Process flag  2   34 

3     35   

4     36   

5     37   

6     38   

7     39   

8     40   

9     41   

10     42   

11     43   

12     44   

13     45   

14     46   

15     47   

16 
Lot no. 

  48   

17   49   

18     50   

19     51   

20     52   

21     53 
Abnormal  sign  22     54 

23     55   

24     56   

25 
Input q’ty 

  57 
Input date 26   58 

27     59   

28     60   

29     61 
Reserve 30     62 

31     63   

32     64   

15 words 

 9 words 

 8 words 

20 words 

 4 words 

 4 words 

 4 words 

内存为512位的应用案例 
Use case of user memory 512 bits 
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Read 

Write 
Write 

I2C i/f MPU 

A
n

te
n

n
a
 

LXMS2HACNF-165 

Read 

User memory：3.3kbit 
Interface：・RFID 
      ・I2C 

1) 用I2C 链接MCU和MAGICSTRAP®的内存 
 MPU can access user memory of MAGICSTRAP® via I2C i/f. 

2) RFID 读写器也会链接MAGICSTRAP ®的内存 
 RFID reader writer can access the same memory with RFID. 

User memory 

23 

RFID reader writer 

 
 

MAGICSTRAP®与I2C接口 
MAGICSTRAP® with I2C interface 
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无线设置、数据读取、故障记录 
For wireless setting, data logging, failure recording 

Power supply 
Command & data 

I2C interface 

 
uP 

RFID  
Reader/Writer 

Packaged  products 

Bi-directional  
Communication 

Wired Wireless 

MAGICSTRAP® 与 I2C 接口 
MAGICSTRAP® with I2C interface 

24 

Fill in “dip switch setting”  
when products are powered-off  

in carton box. 

Apply “dip switch 
setting” when products 

are powered-on. 

Rewritable  
memory inside 
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总结 
Summary 

- MAGICSTRAP® is a RFID related device. 
 
-Utilizing Murata ceramic technology, it realizes  
the smaller size of device itself and antenna. 
 
-It can use GND of PCB as antenna. PCB can be  
 RFID tag if we put MAGICSTRAP® on it ! 
 
-Best RFID solution for electronic devices with PCB. 
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UHF and HF Tag Embedded into items 

for Anti-counterfeit / asset management purpose 

(for near field 5mm~50mm reading distance)  

 

近距离（无需天线）读取（UHF and HF) 
Near Field (Antennaless) Reading(UHF and HF) 

Inside Eyeglasses 

High-end mobile phone 

Medical Appliance 

Special  Metal Tools 

Inside Watch 
Inside Button 

UHF Tag 

Antennaless 

HF Tag 

Embedded into Toys (VR) 

http://www.google.com.hk/imgres?imgurl=http://www.irwin.com/uploads/products/large/the-original%E2%84%A2-locking-sheet-metal-tools-317.jpg&imgrefurl=http://www.irwin.com/tools/locking-tools/the-original-locking-sheet-metal-tools&usg=__y71Ez1wRDKALOw0gNLzBgwe-iHg=&h=320&w=320&sz=9&hl=zh-TW&start=12&zoom=1&tbnid=XnU--PzoD22SCM:&tbnh=118&tbnw=118&ei=tdf7Tp7rO6mpiAeGw8SwAQ&prev=/search?q=metal+tools&um=1&hl=zh-TW&sa=N&gbv=2&tbm=isch&um=1&itbs=1
http://www.google.com.hk/imgres?imgurl=http://www.themedica.com/articles/gifs/medical-instruments.jpg/medical-instruments.jpg&imgrefurl=http://www.themedica.com/articles/2008/10/a-brief-guide-on-medical-instr.html&usg=__KKZtIvRX_yBZjAo-K0BDfcu_Jsc=&h=255&w=239&sz=11&hl=zh-TW&start=2&zoom=1&tbnid=z6Pdxas4odgZhM:&tbnh=111&tbnw=104&ei=DNj7TpX4LOSQiAfqzMCgAQ&prev=/search?q=medical+tool&um=1&hl=zh-TW&sa=N&gbv=2&tbm=isch&um=1&itbs=1
http://www.google.com.hk/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/c/cd/Rolex-Submariner.jpg/170px-Rolex-Submariner.jpg&imgrefurl=http://en.wikipedia.org/wiki/Watch&usg=__MqwB7FCe77cTr8Y0mKDUQHxgf2k=&h=255&w=170&sz=12&hl=zh-TW&start=1&zoom=1&tbnid=VNVYQ5s9xYlTIM:&tbnh=111&tbnw=74&ei=-Nj7ToL6PMuciAfL5oCdAQ&prev=/search?q=watch&um=1&hl=zh-TW&sa=N&gbv=2&tbm=isch&um=1&itbs=1
http://www.google.com.hk/imgres?imgurl=http://www.pmwf.com/Watches/ARTICLES/OpeningUnusualAndDifficultWatchCasesAug7th2002WithRob/OrientQuartzGearTrain.jpg&imgrefurl=http://www.pmwf.com/Watches/ARTICLES/OpeningUnusualAndDifficultWatchCasesAug7th2002WithRob/Opening Tricky Watch Cases.htm&usg=___zpKY37C83RKCfv1etVfENDH0dk=&h=600&w=800&sz=96&hl=zh-TW&start=5&zoom=1&tbnid=VzznDSkaMimqAM:&tbnh=107&tbnw=143&ei=S9n7TqPBEeeviQfWq9jHAw&prev=/search?q=watch+structure&um=1&hl=zh-TW&sa=N&gbv=2&tbm=isch&um=1&itbs=1
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http://www.murata.com/products/rfid/index.html 

产品系列 
Product Pickup 
 

规格书 
Data Sheets 

视频 
Videos 
 

技术文章 
Technical Articles  

合作伙伴 
Partners 
 

 
MAGICSTRAP® Tutorial 
 
 
 
 
 
 

      
        Link to MEA web site 

村田的官网信息 
Information on Murata web site 

http://www.murata.com/products/rfid/pickup/index.html
http://www.murata.com/products/rfid/pickup/index.html
http://www.murata.com/products/rfid/pickup/index.html
http://www.murata.com/products/rfid/tech_guide/index.html
http://www.murata.com/products/rfid/tech_guide/index.html
http://www.murata.com/products/rfid/tech_guide/index.html
http://www.murata.com/products/rfid/demonstration/index.html
http://www.murata.com/products/rfid/demonstration/index.html
http://www.murata.com/products/rfid/demonstration/index.html
http://www.murata.com/products/rfid/tw/index.html
http://www.murata.com/products/rfid/tw/index.html
http://www.murata.com/products/rfid/tw/index.html
http://www.murata.com/products/rfid/partners/index.html
http://www.murata.com/products/rfid/partners/index.html
http://www.murata.com/products/rfid/partners/index.html
http://www.brainshark.com/murataps/MAGICSTRAPTutorial
http://www.brainshark.com/murataps/MAGICSTRAPTutorial
http://www.brainshark.com/murataps/MAGICSTRAPTutorial
http://www.brainshark.com/murataps/MAGICSTRAPTutorial
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  Take a R(F)IDe with me…  
 

 

http://www.murata.com/products/rfid/index.html 


