$ TSUPREM 4 N-channel MOS application
$
$ 1. Identify the graphics driver

$ Default from DEFPDEV, TERM or SA4PCAP default entry used
$ 2. Specify the nesh

MESH GRI D. FAC=1
MESH DY. SURF=0. 01 LY. SURF=0.04 LY.ACTIV=2.0

$ 3. Initialize

I NI TI ALl ZE <100> BORON=1E15 WDTH=1.7 DX=0.1

SELECT TI TLE="Starting Wafer"
PLOT. 2D BOUNDARY AXES Y. MAX=3
COLOR SI LI CON COLOR=7
COLOR OXI DE COLOR=5
COLOR POLY COLOR=3
COLOR ALUM COLOR=2

$ 4. Plot the initial nesh

SELECT TI TLE="Initial Mesh"
PLOT. 2D SCALE GRID Y. MAX=3.0 C. GRI D=2

$ 5. Initial oxide pad

Dl FFUSE TEMP=1000 TI ME=5 DRYQO2
DI FFUSE TEMP=1000 TI ME=9.5 WETQO2
Dl FFUSE TEMP=1000 Tl ME=5 DRYQ2
Dl FFUSE TEMP=1000 TI ME=20 | NERT
SELECT TI TLE=" Oxi de Pad"

PLOT. 2D BOUNDARY AXES Y. MAX=3
COLOR SI LI CON COLOR=7
COLOR OXI DE COLOR=5
COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 6. Puncht hrough I npl ant

| MPLANT PHOSPHOR DOSE=1. 2E12 ENERGY=145

SELECT Z=LOG10( PHOSPHOR) TI TLE="Puncht hrough Ph | npl ant”

PLOT. 1D X. VALUE=1. 6 RI GHT=3 BOTTOVF15 TOP=19 COLOR=2

LABEL X=1.8 Y=18.2 LABEL="After Vt inplant” LINE TYP=1 C LI NE=2
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$ 7. P-well inplant

MVETHCD PD. TRANS

| MPLANT BORON DOSE=3E12 ENERGY=80

SELECT Z=LOG10(BORON) TI TLE="Boron P-well inplant”
PLOT. 1D X. VALUE=1. 6 RI GHT=3 BOITOVF15 TOP=19 COLOR=2

$ 8. Etch Oxide conpletely

ETCH OXI DE ALL

SELECT TI TLE="Et chi ng oxi de conpl etel y"
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR Sl LI CON COLOR=7

COLCR OXlI DE COLOR=5

COLOR POLY COLOR=3

COLCR ALUM COLOR=2

$ 9. P-well drive in

D FFUSE TEMP=1150 Tl ME=240 DRYQ2
Dl FFUSE TEMP=1150 TI ME=300 | NERT

$ 10. P-well doping profile

SELECT Z=LOGLO(BORON) TI TLE="P-well Doping after well drive in"
PLOT. 1D X. VALUE=0 RI GHT=3. 0 BOTTOME15 TOP=19 LI NE. TYP=2 COLOR=2

$ 11. Pad oxidation/nitride deposition after stching oxide off

ETCH OXI DE ALL

Dl FFUSE TEMP=950 TI ME=60 DRYQO2
Dl FFUSE TEMP=950 Tl ME=20 | NERT
DEPCSI T NI TRI DE THI CKNESS=0. 1

SELECT TI TLE="After pad oxide/nitride deposition"
PLOT. 2D BOUNDARY AXES Y. MAX=3
COLOR Sl LI CON COLOR=7
COLCR OXlI DE COLOR=5
COLOR POLY COLOR=3
COLOR ALUM COLOR=2
COLOR Nl TRI DE COLOR=9

$ 12. Field inplant and oxidation

| MPLANT BORON DOSE=1E13 ENERGY=100
SELECT Z=LOG10(BORON) TITLE="Field Inplant profile"
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PLOT. 1D X. VALUE=0. 01 RI GHT=3 BOTTOV15 TOP=19 COLOR=2

ETCH NI TRI DE LEFT P1. X=0. 001
DI FFUSE TEMP=950 Tl ME=5 DRYQ2
DI FFUSE TEMP=950 TI ME=280 WETO2

Dl FFUSE TEMP=950 TI ME=5 DRYQO2
Dl FFUSE TEMP=950 TI ME=20 | NERT

SELECT TITLE="After field inplant and field oxidation"
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

COLOR NI TRI DE COLOR=9

$ 13. Etch to renove the nitride pad

ETCH NI TRI DE ALL

SELECT TITLE="After etching the nitride away"
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR S| LI CON COLOR=7

COLCR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

COLOR NI TRI DE COLOR=9

$ 14. Sacrificial Oxide growth

DI FFUSE TEMP=950 TI ME=30 DRYQ2

Dl FFUSE TEMP=950 TI ME=20 | NERT

SELECT TI TLE="After sacrificial oxide growth"
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 15. Wt adjust inplant
| MPLANT BORON ENERGY=30 DOSE=9E11
$ 16. P-well doping profile

SELECT Z=LOGLO(BORON) TI TLE="P-well profile after WVt adjust inplant”
PLOT. 1D X. VALUE=1. 6 RI GHT=3 BOITOVF15 TOP=19 COLOR=2
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$ 17. Etch oxide

ETCH OXI DE TRAP THI CK=0. 05

SELECT TI TLE="After oxi de etching"
PLOT. 2D BOUNDARY AXES Y. MAX=3
COLOR SI LI CON COLOR=7
COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 18. Gate oxidation

Dl FFUSE TEMP=950 TI ME=120 DRYQO2

DI FFUSE TEMP=950 TI ME=20 | NERT
SELECT TITLE="After Gate Oxidation"
PLOT. 2D BOUNDARY AXES Y. MAX=3
COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 19. Poly-Si deposition

DEPCSI T POLYSI LI CON THI CKNESS=0. 45 DI VI SI ONS=4

SELECT TI TLE="After Poly Si Deposition”
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 20. Capacitor formation steps

Dl FFUSE TEMP=950 TI ME=55 DRY2

Dl FFUSE TEMP=950 TI ME=20 | NERT

DEPOSI T POLYSI LI CON THI CKNESS=0. 45 DI VI SI ONS=4
SELECT TI TLE="After oxidation and poly deposition for
capacitor™

PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2
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$ 21. Poly and oxide etch

ETCH POLY ALL

ETCH OXI DE ALL

SELECT TI TLE="After top poly and oxi de etch"
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 22. Poly etch between x = 0.0 and 1.1 microns

ETCH POLY LEFT P1.X=1.1

SELECT TI TLE="After poly etch for gate definition"
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 23. n+ Source/drain inplant and anneal
| MPLANT ARSENI C ENERGY=160 DOSE=5E15

DI FFUSE TEMP=925 TI ME=75 | NERT

$ 24. xide etch on S/ D regions

ETCH OXI DE THI CK=0. 06

SELECT TI TLE="After oxide etch on S/D regions”
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 25. Use an oxidation nodel that understands polysilicon

METHOD COVPRESS

$ 26. Source/drain reoxidation (including the polysilicon gate)
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DI FFUSE TEMP=900 TI ME=30 DRYQ2

SELECT TI TLE="After S/ D reoxidation"
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

CALOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 27. PSG deposition and etch to open wi ndows for al um num cont act

DEPCSI T OXI DE THI CK=0. 7

DI FFUSE TEMP=950 TI ME=30 | NERT

ETCH OXI DE START X=0.7 Y=-1

ETCH CONTI NUE X=0.9 Y=-1

ETCH CONTI NUE X=0.9 Y=0.25

ETCH DONE X=0.7 Y=0. 25

SELECT TI TLE="After PSG deposition and etch to open S/D
cont act s"

PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

$ 28. Metallization -- etch to create a source contact

DEPCSI T ALUM NUM THI CK=0. 9 SPACES=5
DEPCSI T PHOTORESI ST THI CK=1. 0

ETCH PHOTORESI ST RI GHT P1. X=1. 2
ETCH ALUM NUM TRAP ANGLE=85 THI CK=1. 6
ETCH PHOTORESI ST ALL

$ 29. Plotting the final device structure

SELECT TITLE="Final half device after netallization"
PLOT. 2D BOUNDARY AXES Y. MAX=3

COLOR SI LI CON COLOR=7

COLOR OXI DE COLOR=5

COLOR POLY COLOR=3

COLOR ALUM COLOR=2

SELECT Z=LOGL0( BORCN)

FOREACH VAL (14 TO 21 STEP 1)
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END

SELECT Z=LOGLO( ARSENI C)
FOREACH VAL (16 TO 21 STEP 1)

CONTOUR VALUE=VAL LI NE=2 COLOR=4
END

$ 30. Extract Gate Oxi de thickness

YEXTRACT POLY X=1.6 DI STANCE=0. 001 Y. EXTRACT NAMVE=YPCLY
EXTRACT OXIDE P1. X=1.6 Pl. Y=@ YPCLY} TH CKNES

$ 31. Extract S/ D Junction depths

SELECT Z=DOPI NG
EXTRACT SI LI CON X=0.8 VALUE=0.0 D. EXTRAC

$ 32. Plot the doping profile in channel

SELECT Z=LOGLO(BORON) TI TLE="Fi nal Boron Dopi ng i n channel"
PLOT. 1D X. VALUE=1. 7 RI GHT=3 BOITOVF15 TOP=19 COLOR=2

$ 33. Reflect to formthe conplete structure; then save it
SAVEFI LE QUT. FI LE=nnosf ul |

STRUCTURE REFLECT RI GHT

SAVEFI LE QUT. FI LE=nnosi nput MEDI Cl

$ 34. Plot the conplete device

SELECT TI TLE="Fi nal device after reflection through the
m ddl e"
PLOT. 2D BOUNDARY AXES Y. MAX=3
COLOR SI LI CON COLOR=7
COLOR OXI DE COLOR=5
COLOR POLY COLOR=3
COLOR ALUM COLOR=2
SELECT Z=LOGL0( BORCON)
FOREACH VAL (14 TO 21 STEP 1)
CONTOUR VALUE=VAL LI NE=5 COLOR=2
END
SELECT Z=LOGL0( ARSENI C)
FOREACH VAL (16 TO 21 STEP 1)
CONTOUR VALUE=VAL LI NE=2 COLOR=4
END
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