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TABLE 1. REFLOW PROFILES

PROFILE FEATURE SN-PB EUTECTIC ASSEMBLY PB-FREE ASSEMBLY 

Preheat/Soak

Temperature Min (TSMIN) 100°C 150°C

Temperature Max (TSMAX) 150°C 200°C

Time (tS) from (TSMIN to TSMAX) 60-120 seconds 60-120 seconds

Ramp-up rate (TL to TP) 3 °C/second max. 3 °C/second max. 

Liquidous Temperature (TL) 183°C 217°C 

Time (tL) maintained above TL 60-150 seconds 60-150 seconds

Peak package body temperature (TP) For users, TP must not exceed the Classification temp 
in Table 2. 

For suppliers, TP must equal or exceed the 
Classification temp in Table 2. 

For users, TP must not exceed the Classification temp 
in Table 3. 

For suppliers, TP must equal or exceed the 
Classification temp in Table 3. 

Time (tP) within 5°C of the specified 
classification temperature (TC); see 
Figure 1 and Note 1 

20 seconds
(Note 1)

30 seconds 
(Note 1)

Ramp-down rate (TP to TL) 6°C/second max. 6°C/second max. 

Time 25°C to peak temperature 6 minutes max. 8 minutes max. 

NOTES:

1. Tolerance for peak profile temperature (TP) is defined as a supplier minimum and a user maximum. 

2. All temperatures refer to the center of the package, measured on the package body surface that is facing up during assembly reflow (e.g., live-bug). 
If parts are reflowed in other than the normal live-bug assembly reflow orientation (i.e., dead-bug), TP shall be within ± 2 °C of the live-bug TP and 
still meet the TC requirements, otherwise, the profile shall be adjusted to achieve the latter. To accurately measure actual peak package body 
temperatures, refer to JEP140 for recommended thermocouple use.

3. Reflow profiles in this document are for classification/preconditioning and are not meant to specify board assembly profiles. Actual board assembly 
profiles should be developed based on specific process needs and board designs and should not exceed the parameters given above. 
For example, if TC is 260°C and time tP is 30 seconds, this means the following for the supplier and the user.
For a supplier: The peak temperature must be at least 260°C. The time above 255°C must be at least 30 seconds.
For a user: The peak temperature must not exceed 260°C. The time above 255°C must not exceed 30 seconds.

TABLE 2. SnPb EUTECTIC PROCESS - REFLOW PEAK 
TEMPERATURES (TC)

PACKAGE 
THICKNESS 

VOLUME mm3 
< 350 

VOLUME mm3 
≥ 350 

< 2.5 mm 235°C 220°C

≥ 2.5 mm 220°C 220°C

TABLE 3. PB-FREE PROCESS - REFLOW PEAK TEMPERATURES (TC)

PACKAGE 
THICKNESS 

VOLUME mm3 
< 350 

VOLUME mm3 
350 -2000 

VOLUME mm3

> 2000 

< 1.6mm 260°C 260°C 260°C 

1.6mm-2.5 mm 260°C 250°C 245°C

> 2.5mm 250°C 245°C 245°C 

NOTES:

4. At the discretion of the device manufacturer, but not the board 
assembler/user, the maximum peak package body temperature (TP) 
can exceed the values specified in Tables 2 or 3. The use of a higher 
TP does not change the classification temperature (TC).

5. Package volume excludes external terminals (e.g., balls, bumps, 
lands, leads) and/or non-integral heat sinks.

6. The maximum component temperature reached during reflow 
depends on package thickness and volume. The use of convection 
reflow processes reduces the thermal gradients between packages. 
However, thermal gradients due to differences in thermal mass of 
SMD packages may still exist.
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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 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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.

10. 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.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.


