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Toshiba's DFM-Based Approach to Printed Circuit Boards for Storage Products
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There is a need for high-density mounting technologies for printed circuit boards (PCBs) installed in storage products such as solid-state drives
(SSDs), hard disk drives (HDDs), and solid-state hybrid drives (SSHDs), in line with the increasing data storage capacity of such products. In particular,
it is important to optimize the design specifications of large-scale controller chips and printed wiring boards (PWBs), which are the main components
affecting manufacturing quality and productivity in the factory, in order to eliminate costly and time-consuming design change processes in the event
of a failure.

Toshiba has applied an approach based on design for manufacturability (DFM) to PCBs for storage products at the initial stage of design, taking
manufacturing quality, productivity, and production costs into consideration. By conducting a variety of simulation experiments using this approach,

we have succeeded in assuring quality, reducing costs, and improving the productivity of PCB manufacturing.
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PCB installed in SSD for enterprise use
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Flow of PCB development
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PWB design in accordance with package specifications
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Warpage simulation of multi-piece PCBs after reflow process
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Thermal fatigue simulation of solder joints of ball grid array (BGA) package
on PCB
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Drop shock simulation of SSD unit for enterprise use
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Improvement of solderability of board-to-board connector
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Cross-sectional image of solder joint after temperature cycle test

V7§ A ETRALZEASTOWESA 7V 2RI TE 5
M oTWwa,

YA 2 VR B OBGA /Sy r —VIZ B BT AT A
EROWH 2R QTR T, A 27V iBR % b I D F8 413
%l BAREAMICZ 9y s R EQBEEDRONT, Bifk
RETHLIEDNHATET VS, TOEHI, FAEES
DEFEVE T E I BWTIL, A 2V ok &
BB T A HOREOMRZRINCE/L, iz
WERAINTA— Ny 7 LT WA,

6 hEHE

Wi, AL —YTuyry okt ks g LT
fToTwaiiAzadrL, 7V MalER~ODFM @ H &,
ZORRBGEL DKL T, HFV— Ry Ial—v3
VEF VORI #EDTND, SHD, A=Y Tay s
Y OE L L RKERALREHEELISRIELDD, il THRIA
N7 ) ¥ MEIEAR DB %S 2 RIS DTV

Al EEF0  ISHIZAKI Kiyokazu

AR =V &TINAAVY) 2= 3 4L EAARMIER 5 £
F— Ny —=TV) a—v a3 EARFRTEIB T, JERRET -
RN

Center for Semiconductor Research & Development
AFF F54  ISHII Norihiro

AR =V &TFINA AV 2= 3 ik FEARBFZER S £
F— Nyr—=UvVa—a BN ER. FEREER
T TS

Center for Semiconductor Research & Development

# &7 KAJIKeiko

AR =V &FNA YY) 2= 3 4k FEARBZER S £ v
F— Nyr—=Uv)a— a3 EMiMETEE. BMRO
CAE B IHtg,

Center for Semiconductor Research & Development

15



