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Data I/O and Partners Collaborate

2016 2018 2019

Industry Concern 2D NAND Through Oven Reflow 
is not Safe

eMMC Managed 
NAND Through X-Ray is not 
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3D NAND, TLC Through 
Oven Reflow is not Safe

Data I/O 
Response
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memory vendor, Micron

Joint study with X-ray 
Vendor, Nordson DAGE
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memory vendor, Toshiba

Published Findings at
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Published Findings
APEX Tech Presentation

Plans to Publish Findings

Data I/O Recommended 
Best Practices

Data I/O Recommended 
Best Practices

Data I/O Recommended 
Best Practices
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X-ray Test and Data Validation process
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VENDOR A: TEST PLAN & RESULTS 15NM EMMC, Managed NAND

Zinc Filtering (150 micron) had the biggest impact
•

•



VENDOR B: TEST PLAN & RESULTS 20 NM EMMC, Managed NAND

Zinc Filtering (150 micron) had the biggest impact
• X-ray setup parameters of 60KV, 2W, 12.5mm distance provided a quality image
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PREPROGRAMMING TEST PLAN – AUTOMOTIVE 3D UFS
7 EVALUATIONS, 20PCS OF 128GB, 50PCS OF 256GB (2 FIRMWARE VERSIONS)

Evaluation-1 (128GB)
-10pcs
-Evaluation of reflow 1x
-Evaluation of reflow 2x

Evaluation-2 (128GB)
-10pcs
-Evaluation of reflow 1x
-Evaluation of reflow 3x

Evaluation-3 (256GB)
-9pcs
-Evaluation of reflow 3x
-Ship to vendor for analysis



PROGRAMMERS VS. DUPLICATORS

PROGRAMMERS MEET AUTOMOTIVE INDUSTRY STRICT QUALITY STANDARDS

Programmers Duplicators

IP (Data Files) Stored on a Secure Network IP (Data Files) Stored on “Master” Devices
- Prone to Intellectual Property Theft

Job Changeovers Secured and Managed Job Changeovers are Prone to Human Error

Supports multivendor UFS Devices
- Adjusts critical timing features of unique UFS devices

Generic UFS Interface
- May not be suitable for all UFS vendors

UFS Devices Individually Tested UFS Devices, not Individually Tested

UFS 3.0 Standard Supported
- Uses different programming voltages than UFS 2.x Support for UFS 3.0 may requires HardwareRedesign

Supports Dynamic Data, Serial Numbers Cannot Serialize IC’s

Supports Bare NAND
- Hundreds of Bad Block Schemes

Cannot Support Bare NAND
- No controller for Back Block Management (BBM)

Supports RPMB
- Replay Protected Memory Block Feature

Does Not Support RPMB
- Replay Protected Memory Block Feature

Supports Security Provisioning
- Asymmetric Keys and Certificates No Provisioning Support

Supports Full Device Traceability and Reporting No Unique Device Statistics



2 OVEN REFLOW PROFILES USED - STANDARD MFG AND JEDEC



• 20 devices

• Evaluation after reflow: 10 
devices (1x & 2x),
10 devices (1x & 3x)

• No data errors found

• 9 devices

• Evaluation after reflow:
9 devices (3x)

• Shipped to memory vendor for
analysis

• No data errors found

• 40 devices

• Evaluation after reflow:
20 devices (1x & 2x),
20 devices (1x & 3x)

• No data errors found

Data Retention Results

Evaluation 1, 2 Evaluation 3 Evaluation 4, 5

128 GB 256 GB 256 GB

No data errors were found



READ PERFORMANCE IS RECOVERED AFTER MANUAL REFRESH



Joint Oven Reflow Test Summary

•

•

•




