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TCAD Through-Simulation for Realizing Semiconductor Process DFM
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As semiconductor design rules have continued to shrink in recent years, advanced processes and an increasing number of process steps have
become necessary and the shortening of product development periods has become more difficult.  Design for manufacturability (DFM) tools such as
technology computer-aided design (TCAD) have been widely applied to the device design phase in order to improve the efficiency of development.
However, such tools have been insufficiently utilized in the process development phase, leading to rework and delays during prototype wafer manu-
facturing.

To overcome this problem, Toshiba has developed a TCAD through-simulation with models based on actual mass-production processes. This
simulation makes it possible to achieve quantification of process margins without trial production and significantly reduce the product development

period by quickly identifying potential development risks and performing early process optimization.
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Flow of semiconductor device development process
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Process optimization using TCAD through-simulation

3 @ERAFE

BT NAADOBENWBRE 2 O mEE TORBEEDHER
L, BEBTOTCADAN—YIaL—Yar0@lEx
K 312K ds

BHFE W D JEBERM AT BEBE TlE, T4 AT E ik
it TR ATO—%RE LT L, KIZ, THRAMBERT

(G£1) SentaurusiZ, KESynopsys, Inc. DEEREIZ,

57O+ ADFMZXRR T HTCAD AI—3al—23a>

<# Epias b@ JOE AR5 $>
e P—— - TORREE
- poxEE

1. BRTE

2. BRR/INE—>
- JOERTHV Ty
= D% S A 27 DY

70tA70-%%
BRRERL, e

FINAA - TOER | TOER

HEgR || 7o—me | JHEAEEE

SBREVYE, TOLAREL

3. BR7OERAOMESRETCADAIL—IaL—2aViERO
$HE — BIZ M O IR AT By L T 0 AR S B R T TCAD 2V —3
Iab—Yar&dMfTaIeT MY AT ORI L B O Wi % 5
L7z

Application to each phase of device development
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Mask layout for static random access memory (SRAM) cell
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Examples of defect detection by process tracing
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Determination of manufacturable process window
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Simulation model for silicon dioxide (SiO) dry etching
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