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Rice Grain 

Scale 1mm

µ-Chip

Chip Size 0.4mm x 0.4mm

Radio Frequency 2.45GHz

ROM

ID Data Length : 128bit

ID written in Silicon Wafer

Unique ID Assignment

World Smallest Class RFID µ-Chip1-1
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Network Based µ-Chip System

Example : Display employee information by reading µ-Chip ID card

ID
DB

Reply
Employee Info.

Info
DB

µ-Chip Reader

2.45GHz
ASK µ-Chip ID

µ-Chip

Refer Employee 
Info corresponding 
to µ-Chip ID

Display
Employee Info

ID Card

00E8XX

00E8XX

00E8XX

µ-Chip Number

A950001

number

A950001

Name

Hitachi Taro

Enter Date

1995.4.1

950001 [ 199504

DB Inquiry using       

µ-Chip as a Key

Header Unique ID Number              EDC

µ-Chip ID Format (128bits)

1-2
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µ-Chip Tag Variations

µ-Chip formed into various kinds of Tag depending on purpose.

Admission TicketSticker Label

Plastic Card Seminar Entry Form 

Tie Wrap Band

1-3
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Hibiki and Secure RFID Project

YAGI

IBM

Secure RFID
Project

Hibiki 

Project

ṕ Aug 2004 ṌJuly 

2006Ṗ

ṕ Aug 2006 ṌMar 

2007 Ṗ

RFID apply for ṡManufacture Ṍ
Logistics Ṍ Retail ṌRecycleṢ

Requirement for Security from Users

Target
Inexpensive RFID

(5-yen inlay : <5cent,100Munit/month)

Stable Suply 
(Volume of Production, High Reliability)

Apply to global business
(Global Standard)

Formation
Core Company

Background

ManufactureLogistics     

RecycleRetail

Outline

Privacy Protection

Corporate Data Protection

Cooperate Company

2-1.
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Secure RFID : Privacy Protection

Privacy Protection

Recycle& MaintenanceRetail Shop Consumer 

Sales Consumption

Deactivation Reactivation

Secure RFID FeatureISO 18000-6 TypeC

ñKill Commandò  

Once a tag is killed, it 

can not be used 

Recycle & maintenance 

stage. 

Secure features on top of ISO standard

ÅLimitation of  read distance 

ÅRead lock of privacy sensitive data

2-2.
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User

Secure RFID Project

Tag memory

Reserved

UII

TID

Reserved

UII

Tag memory

ISO 18000-6 TypeC

Secure RFID : Data Protection

TID

Model name,ID

Shop ID,Shipping ID

Arrival ID,record

Appliance 

Manufacturer

Retailer 

Repair Shop 

Industrial Memory Area Protection

Secure features on top of ISO standard 

ÅSplit user memory bank into multiple banks
ÅEach memory bank protected by individual password

2-3.
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µ-Chip Hibiki µ-Chip

µ-Chip series

ISO/IEC 18000-6 Type C Compliant
(EPCglobal C1Gen2)

Hitachi proprietary protocol

Secure Feature

Highly preventive
against ID counterfeiting

128bit Unique ROM ID  

Hitachi RFID µ-Chip series

µ-Chipµ-Chip Hibiki

860-960MHz
UHF 2.45GHz

- Privacy protection
- Industrial memory area protection

ñÕ-Chipò and the Õ-Chip Logo are either registered Trademarks or Trademarks of  Hitachi,Ltd.in Japan and in other 

countries. 

2-4.
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AICHI EXPO 2005

AICHI EXPO 2005Case

Admission system throughput

28m sec/ticket  (initial target  2 sec/ticket)

Ticket rejected* at the entrance gate

less than 0.002% (initial target  0.03%)

µ-Chip Embedded

Admission ticket

Expand the applications by using µ-Chip 

unique ID number in the admission ticket 

Admission

Flexible staff 

reallocation

Pavilions reservation

(in advance, the day)

Pavilions exhibit serviceReal time total up  

visitor one-to one service 

* include damaged tickets

3-1.
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00E8XXӸӸӸ Transfer / 

authentication

Using RFID

µ-Chip ɛ-Chip tag

µ-Chip 
reader

Conventional

(Barcode)

Barcode 
reader

Smart Library System

Easy and quick inventory taking

Transaction : 1,000 / hour (reference)

Transaction : 30,000 / hour

Pulling out each book and read the barcode one by one

Only scanning µ-Chip embedded in the book spine by reader

Checking huge number of inventory books without closing library

Low cost

& invisible

3-2.
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Maintenance Log Management

Fire Alarm Unit

ÅPoints

ÅEffectiveness of recall action

ÅPrediction of replacement timing

ÅRegistered Information

ÅProduct Information

ÅManufacturing date

ÅInstall location & date, etc

Common use of DB by Fire Alarm Unit manufacture, 
House Developer, Management Company.

Feature

RFID attached fire-alarm unit for maintenance 

log management

Overview

3-3.
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Uniform Management

Åµ-Chip Washable Tag

Size : 63 x12mm

Thickness : 1.5mm

Heat-resistance : 200 degrees C

ÅLong lasting washable µ-chip tag set in Uniform
ÅDifficult to detect and remove the tag 

Feature

ÅRailway company uniform management by RFID 

ÅPrevent unauthorized use of uniform for security

ÅInventory management of rental uniform

Overview

Cutover from 2006.10

3-4.
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RFID tag for Metal Product

52.0mm

Specification (µ-Chip metal tag)

Antenna       SUS304    0.5mm*t

Sealing         Silicon resin

Screw hole   3.5mm

Range          0-40 degrees C

(-30-70 degrees C)

Distance       10-500mm      
Kitchen gas equipment

with tag for Maintenance History & Asset Management

3-5.
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Manufacturing 

Appropriate work space layout
lead time

check production stockstock (part)

Reader/Writer
on the truck

RFID

on SOW

Dynamic ProductionInventoryProcurement

label printer Cell

RFID

on label

SOW SOW

receiving Inspection

label

*SOW: Statement of Work

Find out the bottleneck process

Improvement the work efficiency  
20% reduction

PCB(Print Circuit  Board) production Cell factory

3-6.



Copyright © Hitachi Ltd.2008 All rights reserved 17

Factory Automation

NC Control

Milling

DB: Associate µ-Chip ID & NC 

Processing Data 

DB

Painting
External

Inspection

NC Processing Factory Automation

Read

µ-Chip Tag

µ-Chip ID
NC Process 

Data
Inspection 

Spec

Attach 

µ-Chip 

Tag

Register ID & NC

Processing Data

Read

µ-Chip Tag

µ-Chip ID

NC Processing Factory Automation  

µ-Chip sticker label attached to object and µ-Chip ID 

associated with NC processing data 

Case

3-7.
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Retailer

Manufacturer

Data Center

Information Management /Reference

Arrival & Shipment inspection 

information etc.

DistributorManufacturer Retailer

Product Supply Chain 

Consumer

ớỗỘỏọ

Outline

- Trial for RFID Introduction by main Manufacturer, Distributor,

Retailer in Japan

- Application for Pre-Logistics,Repair/Maintenance etc.

on Product Supply Chain 

- Reading RFID Tag to check Arrival, Shipment, Sale etc. 

Consumer- electronics industry3-8.
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Returnable cage management

Retail Superstore

ÅMany returnable cages are lost      

ÅHuge cost of filling up the cages   

returnable cage

Supplier Distribution center Retail shop

Return cages

Delivery
Delivery

Load on truck

Reader

antenna

Gate

µ-Chip Hibiki Tag on cage

Return cages

1,000cages/year lost !

over 1.4 million $

ÅManage the location point of each cage automatically

ÅSend delivery information by e-mail to PC/Mobile phone  

automatically

3-9.
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Innovative High-Tech Pilot

Project of autonomous walking support

for physically-challenged people by UID 

center

Unique ID ɛ-Chip embedded

in the concrete road for guidance

Former Prime minister Mr.Koizumi tried the autonomous guidance

(2005/6/6)

Reader

installed

in cane

3-10.



Copyright © Hitachi Ltd.2008 All rights reserved

1. World Smallest RFID µ-Chip

2. Hibiki Project & µ -Chip Hibiki 

3. RFID Applications

4. Recent Topics



Copyright © Hitachi Ltd.2008 All rights reserved 22

RFID Movement in Japan

Apply factory (Product and Stock Mgt etc.)

200720062005

Manufacture

Retail
Consumer

Electronics

2004

Book

Retail

Auto

-mobile

Repair

Maintenance
TSCM

PLM

Product Safety

RFID Consortium

(SONY, Panasonic, Hitachi, other 14 Co.)

Future Store Food Crate

Shoes Shop in Department

Practical Use 
2010

Use Case

Use Case

Tag Evaluation

RFID Committee in JPO

Book Store
ṕSmart ShelfṖ

Logistics

Recycle

Standard

Specification

Returnable Container

(JAPIA)

Basic Feasibility Study

(JAMA)

Feasibility Study for 10 YearsUse Case

4-1.
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Recent Topics:0.05mm chip

Newly developed 

ultra small µ-Chip

size of

50 µm x 50 µm 

Thickness 7.5 µm 

For directly

embedded into

paper media in 

the future 

Compared with crystal of granulated sugar

4-2.
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Recent Topic: RFID Crystagram

Toppan Printing, Hitachi, and Hitachi Chemical 

Introduce "RFID Crystagram"label-the world's first 

combining a hologram and contactless IC chip 

Design example of RFID Crystagram Label

4-3.
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µ-Chip

2.45GHz embedded antenna

Future Technology

Ultra-small Embedded

Antenna type µ-Chip

worked as RFID Tag

Original Concept : Anti-counterfeit

of Banknote and Direct embedding

into Paper Media

µ-Chip

4-4.
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Development Roadmap

200820072006

ɛ-Chip Hibiki Evaluation kit
for Japan

-Global Antenna

-Secure Feature

Unique ID
Anti-collision

Hibiki project  [METI]
Secure RFID 
project [METI]

2.45GHz

UHF(860-960MHz)

Hitachi proprietary

protocol

EPCglobal Gen2

06/11

2001

07/11

ɛ-Chip

as of Nov.,2007

ROM

ISO 18000-6 TypeC

HKT100Series
RKT102Series

RKT131Series
RKT132Series

05/402/4

B-1
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Whatôs RFID?

IC-Chip Antenna

Antenna

Reader/Writer

Radio 

Wave

Better readability in difficult condition

2.45GHz:30cm-1m

UHF:3-5mID Number

RFID: Radio Frequency Identification

B-2
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Features of RFID Tags

Small Tag Size

Attached to various objects

V Size of Tag, Thickness

V Shape

ID Transfer by Radio Wave 

Better Readability in difficult condition

V Can be read the tag inside box, wrapping and etc.

V Multi ID Read function available (Anti -Collision 
Functionality)

ID Number written into IC -Chip  

Difficult to alter, duplicate

V Ideal for anti -counterfeit

V Individual Identification by Unique ID => Traceability

B-3
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World Smallest Class RFID ñÕ-Chipò

Embedded On-Chip Antenna

External Antenna

Logic Circuit

Rectena Circuit

ID Memory

0.4mm

0.4mm

53mm

Rice Grain 

µ-Chip

Scale:1mm

�d R&D : Embedded Antenna 

�d Low-cost Alminum Antenna 

B-4


