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MOSFET, IGBT, FRD 
Power Device Bare Die/Wafer Products Handling Precautions 
Introduction 
Renesas power device products are provided as bare dies and wafers. As they are semi-finished products, 
various handling precautions apply. This application note serves as a guide. 
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1. Bare Die Product Overview
1.1 Bare Chip Product Overview
Wafer and bare die products are shipped in wafer state or diced (individualized) chip state, per customer 
request, to enable chip mounting on a board by the customer. Renesas ships wafer products to customers in 
unsawn wafer form after undergoing the wafer process and probe inspection process (electrical 
characteristics testing); sawn wafer products following dicing with the actual wafer attached to dicing tape; 
and chip products shipped in trays. 

1.2 Bare Chip Product Structure 
The following figure shows an image of the general structure of a Renesas bare chip product. 

In power devices, current flows vertically from the back side to the top side of the chip, so both the back and 
front sides serve as electrodes. 

In the IGBT example below, the top side has openings for a gate pad and emitter pads, and the entire back 
side is the collector electrode. The customer is responsible for die bonding the chip and wire bonding 
connections from each pad to the external terminals.  

 Active cells are formed in the Si under the emitter pads. Care must be taken when bonding to ensure
the active cells are not damaged due to stress or other factors. Careful bonding is required to avoid
active cell damage from stress.

 Internal wiring and pressure-resistant structure (chip periphery) are formed under the protective film.
Careful handling is required as this film is not intended to protect against external physical stress.
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Figure 1  Chip equivalent circuit Figure 2  Chip top side Figure 3  Chip cross-section structure (x-x’)
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2. Precautions for Bare Die Products
2.1 Introduction
Bare die products are shipped with the chips intact and are easily damaged if mishandled. Pay close 
attention to the instructions in this section to ensure the quality of bare chip products. 

2.2 Bare Die Product Handling 
(1) Bare chip products should be opened and mounted in a clean environment in which the wafer surface is

not exposed to a contaminated atmosphere or substances. Even in a clean room, exposing bare 
chip products to a general work environment may cause dust or other unwanted substance to 
adhere to or damage the die. Caution is required to avoid contamination. 

(2) Use a suction-type bare chip collet or vacuum tweezers to pick up bare chip products manually. Since
general clamping type tweezers may damage the chip. If tweezers are used, select a plastic 
version to clamp (grip) the bare die edge, as normal clamp-type tweezers may scratch or 
otherwise damage the chip. 

(3) To avoid scratches, minimize the contact area of tools (such as positioning jigs for mounting) on the
bare die side. 

2.2.2 Static Electricity 
Bare die devices are sensitive to static electricity and must be handled accordingly. Pay careful attention to 
static electricity generated when unpacking bare chip products or by die bonding equipment, etc. When 
handling the product, ensure that operators are properly grounded, use neutralization apparatus (such as 
ionizers), implement thorough grounding and static control measures in the workspace and equipment. We 
recommended the control level be 100V or lower. Also, handle the chips with care to prevent scratches or 
damage to the top-side electrodes, protective film, and back-side electrodes. The following are some 
examples of measures that can be taken to prevent damage to the bare chips. 

(1) Work environment
Use conductive sheets or mats on workbenches, chairs, and the work area floor for ground connection. 
Operators should also use anti-static wrist straps and clothing for grounding. 

(2) Equipment and jig support
Make sure all equipment, jigs, etc. are grounded.

(3) Storage environment support
Containers for storing bare chip products, etc., should be made of anti-static semiconductive materials.

3. Bare Die Product Datasheet Contents
The bare die data sheet comprises the following sections: 

Features, outlines, mechanical parameters, maximum ratings, electrical characteristics, die dimensions 

Information on pad materials and dimensions required for customer mounting will also be provided. 

Wafer dimensions will be added for wafer products. 

Detailed information regarding maximum ratings and electrical characteristics is limited to package products. 

Section 3.1 to 3.9 explains the content provided above. 
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Figure 4 IGBT bare die product configuration example 

3.1 Part Number 
Bare die can be identified by the package code indicated by the last two digits of the part number. 
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 Ex. Part No.

Table 1  Package Code 

Package code Delivery form 

WA Wafer (unsawn) 

WS Wafer (sawn) 

WT Chip 

Figure 5 Packing example 

3.2 Features 
It describes the product’s distinctive functions, structure, characteristics, compliant standards, recommended 
uses, etc. 

RBN300N75A5JWS
Package code (See Table 1)

Quality grade

Chip Technology

VCES (* 1/10)

Product series

IC,norm [A]

Device type

Renesas RB Series Power Device

• 750V trench & field stop AE5 technology
• Low collector to emitter saturation voltage

VCE(sat) = 1.35 V typ. (at IC = 300 A, VGE = 15 V, Tj = 25 °C)
• Low switching loss
• Easy paralleling by internal Rg and narrow V GE(th) distribution
• AEC Q101 (HTRB, HTGB) qualified
• Applications:  Hybrid and electric vehicle inverter

Features

Sawn wafer 
Chip 

(ex. Mounted on tray) 
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3.3 Outline 

The equivalent circuit, die size and pad layout (image) of the product. 
For this IGBT example, the gate and emitter pads are located on the chip top side. 
The entire back side of the chip is a collector electrode. 

3.4 Mechanical Parameters 

The above table shows the die size and pad size. 
For more details, refer to the Die Dimensions section on the data sheet. 
When designing, determine wire diameter and bonding layout according to pad size and layout. 

The above table indicates wafer diameter and maximum possible chips per wafer for either unsawn wafer products or 
sawn wafer products. 
 Wafer size is usually 150mm (6 inch), 200mm (8 inch), or 300mm (12 inch).

Actual wafers may be slightly smaller than the indicated size. For thin wafer products, the outer periphery is
trimmed during the manufacturing process.

 The maximum possible chips per wafer is the number of chips assuming 100% of the chips on the wafers are
good. The actual quantity shipped will be smaller than indicated here as a certain number of defective chips are
screened out during shipment inspections.
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The above table lists the materials and thickness of each chip layer. Always consider the bonding method and suitable 
materials for pad metallization. 

 Active cells are formed in the Si under the emitter pads. Care must be taken when bonding to ensure the active
cells are not damaged due to stress or other factors. Careful bonding is required to avoid active cell damage
from stress.

 Internal wiring and pressure-resistant structure (chip periphery) are formed under the protective film. Careful
handling is required as this film is not intended to protect against external physical stress.

The above table shows the recommended bonding method based on pad metallization. Other methods not listed here 
can also be used; please contact us for more information. 

To maintain chip quality, always use the product under the recommended storage conditions and expiration date. 
Deviations from these conditions may cause defects in package assembly, such as abnormal chip pickup and pad 
metallization deterioration. 
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Figure 7  Chip top sideFigure 6  Chip cross-section structure (x-x’)
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For sawn wafer and unsawn wafer products, failure dies detected in Renesas' shipment inspection are shipped on the 
wafer with the good chips. Each failure die is ink-marked so it can be identified during customer die-mounting and 
pick-up processes (see figure below). Take care not to use the failure die. 
Some products may incorporate “inkless” marking. 
In that case, an e-wafer map (*1) data is provided to identify the failure dies. 

*1 Coordinate information data for failure die on wafer

Figure 7 Ink Mark Example 

3.5 Absolute Maximum Ratings 

The difference between bare die products and packaged products is that bare die products have no provisions for current 
rating or allowable power dissipation. Both are highly dependent on heat dissipation performance (thermal resistance) at 
the package level, but heat dissipation performance for the bare die product alone cannot be defined. 
Therefore, inspection at the package level must be carried out by the customer. 
The current ratings that can be read from the product overview or part number are reference values based on the chip 
design and are for reference only. 
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IGBT Application Note (renesas.com) 

3.6 Electrical Characteristics 

Electrical characteristic items tested on dies in the wafer state. 
The inspection current is limited to several dozen amperes in wafer-state testing due to probe contacts.  
Products with a current rating higher than several dozen amperes cannot be tested or screened at the rated current. 
It is therefore necessary to test and screen at the customer's package level. 
Testing and screening at the package level must be performed by the customer. 

https://www.renesas.com/ja/document/apn/igbt-application-note?language=en&r=481401
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The above electrical characteristics cannot be tested during wafer testing (shipment inspection). The specifications here 
are stipulated as target values according to the chip design. 
These test items are not guaranteed. 
The table mainly lists dynamic characteristic items such as VCE(sat)/ON resistance and switching under high current 
conditions. 
Dynamic characteristics, such as switching, strongly depend on the package design and mounting technology and 
should be verified by the customer at the package level. 
For items that cannot be tested during wafer testing and other characteristics or conditions not specified in the datasheet, 
we recommend conducting alternative inspections at the customer package level. 
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3.7 Die Dimensions 

The above figure shows detailed chip and pad dimensions. 
Use this figure when considering wire diameter or bonding layout for your product. 

Gate
Bonding Pad

92
60

25
27

25
27

25
27

1500

Emitter Bonding Pad

Emitter Bonding Pad

Emitter Bonding Pad
Test pad
(Renesas
internal use)

8020

9660

10800

Unit: µm
Die thickenss:  89 µm
Back side:  Collector

Notes 1:

Illustration Definition

Part of white Bonding area (AlCu)

Part of gray Final passivation (Polymide)

Notes 2:  Recognition, target and any other patterns which are not related to
IGBT operation, may be changed without notice.

15
00

Die Dimensions
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3.8 Wafer Dimensions 

This figure shows the external appearance, size, and thickness of the wafer. For unsawn wafers, it also shows the scribe 
grid value for dicing in the wafer state. The chip size is specified as shown in “A Enlargement” above. 

3.9 Ordering Information 

The “ordering part number” is a unique number used to order mass-produced product based on delivery form. 
For wafer bare die products, the main delivery forms are: Sawn Wafer, Unsawn Wafer, Chip Tray, Tape & Reel. 
When ordering a small quantity of samples, please order using the sample product number, not the mass production 
ordering part number. Feel free to contact us for details. 

Item Symbol Dimensions (mm)

a 200Wafer diameter

b 0.13Wafer thickness

Chip pitch c1 10.500
c2 10.000

Scribe grid d 0.076

c1

d

c2

b

a

A Enlargement

A

Wafer Dimensions
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Notice 
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products 

and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your 
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use 
of these circuits, software, or information. 

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, 
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this 
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics 
or others. 

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export, 
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required. 

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any 
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering. 

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for 
each Renesas Electronics product depends on the product’s quality grade, as indicated below. 
 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home 

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc. 
 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key 

financial terminal systems; safety control equipment; etc. 
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to 
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space 
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics 
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product 
that is inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document. 

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics 
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but 
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS 
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING 
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, 
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND 
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT 
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH 
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO 
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE. 

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for 
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by 
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas 
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such 
specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific 
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability 
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics 
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily 
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as 
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for 
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are 
responsible for evaluating the safety of the final products or systems manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas 
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of 
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these 
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance 
with applicable laws and regulations. 

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is 
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations 
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions. 

12. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or 
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document. 

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics. 
14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas 

Electronics products. 

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled 
subsidiaries. 

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.  
(Rev.5.0-1  October 2020) 

 
Corporate Headquarters  Contact information 
TOYOSU FORESIA, 3-2-24 Toyosu, 
Koto-ku, Tokyo 135-0061, Japan 
www.renesas.com 

 For further information on a product, technology, the most up-to-date 
version of a document, or your nearest sales office, please visit: 
www.renesas.com/contact/. 

Trademarks   
Renesas and the Renesas logo are trademarks of Renesas Electronics 
Corporation. All trademarks and registered trademarks are the property 
of their respective owners. 
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