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Process Engineering Is expensive to teach.

TCAD tools have a steep learning curve.

The process lab Is expensive to run. $

A 4 mask process can take all semester to finish.



TCAD tools have a steep learning curve

Creating a run deck from scratch is a very tedious process.
Modify a working run deck.
Use less masks

Design for high yield.

Our two mask process saves
time and money.




DEFTNE THE GRID Set the mesh and initial doping level

Tine ¥ loc=0.00  spac=0.1

line % loc=2.89 spac=.05
line ® loc=t.E spac=.2
Tine » loc=10 spac=2

#

Tine y loc=0.00 spac=0.1

Tine v loc=3.0 spac=0.5

line v loc=5 spac=2

#

# THIS IS WHERE %OU SET THE TYPE OF WA&FER Yol WILL USE

init silicon boron resistivity=7? orientation=100

# THE PROPCRAM ASSUMES YOU HAWE CLEAMWED THE WAFERS AWD DOWE STEPS 1.0-1.10

Data from screen_oxide.str

0 0.1 0.2 0.3 0.4
Distance along line



H5CREENING OXIDE GROWTH STEP 2.0 a5SUMED
®oethad fermi compress arid.ox=.003 gridinit.ox=.003
# STEP 2.0 IS A5SUMED

# STEP 2.1 PUSH

diffus time=15  temp=400 t.final=700 nitro
# STEP 2.2 RamP UP

diffus time=13.3 temp=300 t.final=1000 nitro
# STEP 2.2 STABILIZE

diffus time=10  temp=3900 nitro

# STEP 2.2 504k

diffus time=10* temp=900 dryo?

#STEP 2.2 PURGE

diffus time=10  temp=300 nitro press=1.00
BSTEP 2.2 RaMP DOWN

#diffus time=30  temp=300 t.final=700 nitro
BSTEP 2.3 PULL

diffus time=15  temp=r00 t.final=400 nitro
#

$STEP 3.0 MEASURE OXIDE THICKMESS

extract name="SCREEN 0x" thickness material="5i0~2"
structure outfile=screen_oxide.str

tonyplot —st screen_oxide.str

Grow Screening Oxide

mat.occno=1 ®.val=3 [xata from screen_oxide.str
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HSTEP 3.1 ASSUMED
HSTEPS 3.2-3.4 APPLY 500G
#

deposit oxide thick=0.3 c.boron=1.0e20 divisions=10 Apply B Doped SOG

structure outfile=deposit_b_sogq.str
tonyplot —st deposit_b_sog.str

Data from deposit b _sog.str
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#B DIFFUSION STEP 4.0 &55UMED

HSTEP 4.1 PUSH IN

diffus time=15  temp=400 t.final=900 nitro
HSTEP 4.2 RAMP UP

diffus time=13.32 temp=300 t.final=1100 nitro
B5TEP 4.2 STABILIZE

diffus time=S  temp=1100 nitro press=1.0
BSTEP 4.2 508K

diffus time=180  temp=1100 nitro press=1.00
HSTEP 4.2 RAMP DN

diffus time=40  temp=1100 t.final=900 nitro
#STEP 4.3 PULL

diffus time=15  temp=300 t.final=400 nitro
structure outfile=substate_doping.str
tonyplot —st substate_doping.str
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Dope the substrate

Data from substate_doping.str




#

# STEP 5.0 ETCH SCREEM ©OX &M B S0C

etch oxide all

structure outfile=substate_doping_no_oxide.str
tonyplot —st substate_doping_no_oxide.str

Strip screen oxide and B SOG

Data from substate_doping_no_oxide.str
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# STEP 5.2 ASSUMED

BOATE OXIDE GROWTH STEP 6.0 &SSUMED

#5TEP 6.1 PSUH IN

diffus time=15 temp=400 t.fina%900 nitro
#5TEP B.2 R&MP UP

diffus time=13.3 temp=300 t.final=1100 nitro
BSTEP B.2 STABILIZE

g;?EHSEF;mEEE\KtemFHDD nitro press=1.00 hcl.pc=0 Gate OXide

diffus time=30 temp=1100 dryo2 press=1.00 hcl.pc=0

BSTEP BE.2 RAMP DOWN

diffus time=40  temp=1100 t.final=300 nitro

#STEP B.3 PULL

diffus time=15  temp=900 t.final=400 nitro

#STEP B.4 MEASURE OXIDE

extract name="CATEQX" thickness material="510~2" mat.occno=1 x.wal=

structure outfile=gate_oxide.str

tonyplot —st gate_oxide.str Data from gate_oxide.str
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# MASK 1 PL ALL of STEPS 7 AND & ARE ASSUMED
#

etch oxide left pl.x=3
structure outfile=source_drain_etch.str
tonyplot —st source_drain_etch.str

S/D MASK 1

Data from source_drain_etch.str
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