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Abstract With the rapid growth of mobility technology, the industrial sector is demanding storage
devices that can reliably process data from various equipment and sensors in vehicles. NAND flash
memory is being utilized as a storage device in mobility environments because it has the advantages
of low power and fast data processing speed as well as strong external shock resistance. However, flash
memory is characterized by data corruption due to long-term exposure to high temperatures.
Therefore, a dedicated system for temperature management is required in mobility environments where
high temperature exposure due to weather or external heat sources such as solar radiation is frequent.
This paper designs a dedicated temperature management system for managing storage device
temperature in a mobility environment. The designed temperature management system is a hybrid of
traditional air cooling and water cooling technologies. The cooling method is designed to operate
adaptively according to the temperature of the storage device, and it is designed not to operate when
the temperature step is low to improve energy efficiency. Finally, experiments were conducted to
analyze the temperature difference between each cooling method and different heat dissipation
materials, proving that the temperature management policy is effective in maintaining performance.
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(Table 1) SMART Information of SSD

D Attribute
5 Reallocated Sector Count

9 Power-on Hours

12 Power-on Count

177 Wear Leveling Count

179 Used Reserved Block Count
180 Unused Reserved Block Count
181 Program Fail Count

182 Erase Fail Count

183 Runtime Bad Count

184 End to End Error Count

187 Uncorrectable Error Count
190 Airflow Temperature

195 ECC Error Rate

199 CRC Error Count

202 SSD Mode Status

235 POR Recovery Count

241 Total LBA Written

242 Total LBA Read

250 SATA Interface Downshifts

Table 12 SMARTQ] AHE HolZ1 QJr}9]. o]
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[Fig. 1] System Architecture

Mobility
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[Fig. 2] Simulation Environment
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[Fig. 3] Thermal Camera Screen



128 MEQENZ=S==X HM10# H23, 2024

Fig. 3 A% 293} $2 Zo] 2T Qapy 7]
o} Shwg HojEm 9Irk. 1Y do] SSDE FHOE
@elo] WA¥skaL Ik SSDO Tt Yol X 54t
RLOR A4 oF 3] AShe 2 ST 4 itk

33 RiF 2 L 2 AARO| HA|

[Fig. 4] Design of Cooling System
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SSD Tempurature with Cooling System
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[Fig. 5] Variation by Cooling Systems
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[Fig. 6] Variation by Case
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Read/Write Performance Changes with SSD Temperature
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[Fig. 7] Performance Evaluation
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