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INTRODUCTION
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The p-well CMOS process has been discontinued.

Microelectronic Engineering
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RIT has been CMOS processes since 1995. Today we run SUB-
CMOS and ADV-CMOS processes for MicrokE students to learn
about new process technologies. We run the SMFL-CMQOS process
to fabricate circuits for students in EE Analog IC design courses.

RIT p-well CMOS (1995) | =4 pum Lmin=8 um

RIT Suby CMOS (2000) | =05um Lmin=1.0pum

RIT Advanced CMOS (2003)| =0.25um Lmin=0.5pum

SMFL CMOS (2004) | =1.0um Lmin=2.0 um
//\\\ Roch | nsti f Technol
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INTRODUCTION

Each of these processes have special requirements at each
lithography level. The stepper job name changes with each level
and with each product. The exposure dose, resist thickness,
develop time and hard bake temperature changes with each level
and each process. This document summarizes the information

needed by factory operators for these lithography steps.

coop|
CO0Do|
8000
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PRODUCT / PROCESS/ REVISION

Microelectronic Engineering

Product Process Rev
SPICE Test Chip SMFL-CMOS
DAC SMFL-CMOS
Mixed SUB-CMOS 150
Test Chip ADV-CMOS 150
//\\
\ Rochester I nstitute of Technology
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MASK ID AND STEPPER JOB FOR SPICE TESTCHIP PRODUCT
Level | Step# | Level Name| Mask ID Stepper Job

1 6 Nwell STCO3INWEL FSASMFL2UM nwéll

2 18 | Active STCO31ACT FSASMFL2UM act

3 21 | Stop STCO31STOP FSASMFL2UM stop

4 30 |Vt STCO31VT FSASMFL2UM vt

) 40 | Poly STCO31POLY FSASMFL2UM _poly

6 43 | NDS STCO3INDS FSASMFL2UM nds

I 46 | PDS STCO31PDS FSASMFL2UM pds

8 53 |CC STCO031CC FSASMFL2UM cc

9 58 |M1 STCO031M 1 FSASMFL2UM m1l
/ﬁ 10 62 |VIA STCO31VIA FSASMFL2UM via

11 66 |M2 STCO031M 2 FSASMFL2UM m2
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MASK ID AND STEPPER JOB FOR DAC PRODUCT

\

Level | Step# |Level Name |Mask ID Stepper Job
1 6 Nwell DACO43NWELL | FSASMFL2UM _nwell
2 18 | Active DACO43ACT FSASMFL2UM act
3 21 | Stop DAC043STOP FSASMFL2UM stop
4 30 |Vt DACO43VT FSASMFL2UM vt
) 40 | Poly DACO043POLY FSASMFL2UM poly
6 43 | NDS DACO43NDS FSASMFL2UM nds
I 46 | PDS DACO043PDS FSASMFL2UM pds
8 53 |CC DACO043CC FSASMFL2UM cc
9 58 |M1 DAC043M 1 FSASMFL2UM m1l
10 62 |VIA DACO43VIA FSASMFL2UM via
11 66 |M2 DAC043M 2 FSASMFL2UM m2
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MASK ID AND STEPPER JOB FOR MIXED PRODUCT

Level | Step# | Level Name | Mask ID Stepper Job
1 6 Nwell MIX031INWEL FO3IMIXED_nwell
2 19 | Active MIXO031ACT FO31IMIXED act
3 22 | Stop M1 X031STOP FO31IMIXED stop
4 30 | pmosVt MIX031VT FO31IMIXED vt
) 40 | Poly MIX031POLY FO31IMIXED poly
6 43 | NLDD MIXO03INLDD FO31IMIXED Iddn
I 46 | PLDD MIX031PLDD FO31IMIXED Iddp
8 53 | N+DS MIX031INDS FO31IMIXED_nds
9 5 | P+DS MIX031PDS FO31IMIXED_pds
10 62 |CC MI1X031CC FO31IMIXED_ cc
11 67 |Metal 1 MIXO031IMTL FO31IMIXED metal
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MASK ID AND STEPPER JOB FOR ADV CMOS TESTCHIP PRODUCT

\

Level | Step# |Level Name |Mask ID Stepper Job
1 6 ST ADV023STI FO23ADVCMOS STI
2 11 |NWELL ADVO023NWELL | FO23ADVCMOS nwell
3 14 | PWELL ADVO023PWELL | FO23ADVCMOS pwel
4 24 |VTN ADVO023VTN FO23ADVCMOS vtn
) 27 |VTP ADVO0O23VTP FO23ADVCMOS vtp
6 35 |POLY ADV023POLY FO23ADVCMOS poly
I 40 | PLDD ADV023PLDD FO23ADVCMOS pldd
8 43 |NLDD ADV023NLDD FO23ADVCMOS nldd
9 49 | N+DS ADV023NDS FO23ADVCMOS nds
10 52 | P+DS ADVO023PDS FO23ADVCMOS pds
11 63 |CC ADV023CC FO23ADVCMOS cc
12 68 |METAL ADV023M 1 FO23ADVCMOS mtl
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SSI COAT AND DEVELOP TRACK FOR 6" WAFERS

ﬂ

Ed

% E‘["—t ‘

(RN Use Recipe: Coat.rcp, CoatM TL.rep,

and Develop.rcp DevFac.rcp, DevCC.rcp or Devl\/ltl.rcy
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CANON FPA-2000i1 STEPPER

I-Line Stepper | = 365 nm

NA =0.52,5s =0.6
Resolution=0.71 / NA =~0.5 um
20 x 20 mm Field Size

Depth of Focus =k, | /(NA)?

B = 0.8 um

\

Rochester I nstitute of Technology
Microelectronic Engineering
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LITHOGRAPHY FOR SMFL-CMOS PROCESS

Lvl | Leve Coat Spin RPM | Xpr | Dose | Dev Dev | Hard Bake
# Name Recipe um | ™ /cm? | Recipe | Time
1 Nwell coat 3250 (1.0 {160 |deveop |50s |140C/1min
2 Active | coat 3250 (1.0 |185 |devfac |120s |140C/1min
3 Stop coat 3250 (1.0 |185 |devfac |120s |140C/1min
4 Vi coat 3250 (1.0 |185 |devfac |120s |140C/1min
5 Poly coat 3250 |1.0|160 |develop |[50s |140C/1min
6 NDS coat 3250 (1.0 {160 |deveop |50s |140C/1min
7 PDS coat 3250 (1.0 {160 |deveop |50s |140C/1min
8 CC coat 3250 [1.0|260 |devCC |200s |140C/1min
9 M1 coatmt| 2000 (1.3 160 |devmtl |68s |140C/2min

coat 3250 (1.0 260 |devCC |200s |140C/1min

coatmt| 2000 (1.3 160 |devmtl |68s |140C/2min

/
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LITHOGRAPHY FOR SUB-CMOS 150 PROCESS

Lvl |Level Coat Spin RPM | Xpr | Dose | Dev Dev | Hard Bake
# Name Recipe um | M /cm? | Recipe | Time
1 Nwell coat 160 1.0 |160 |develop |50s | 140C/1min
2 Active | coat 160 1.0 |185 |devfac |120s | 140C/1min
3 Stop coat 185 1.0 |185 |devfac |120s | 140C/1min
4 pmosVt | coat 160 1.0 |160 |devfac |120s | 140C/1min
5 Poly coat 160 1.0 |160 |develop |50s | 140C/1min
6 NLDD | coat 160 1.0 |160 |develop |50s | 140C/1min
7 PLDD | coat 150 1.0 |160 |develop |50s | 140C/1min
8 N+DS | coat 160 1.0 |160 |develop |50s | 140C/1min
9 P+DS | coat 160 1.0 |160 |develop |50s | 140C/1min
10 |CC coat 260 1.0 {260 |devCC |200s |140C/1min

coatmtl | 160 1.3 1160 |devmtl |68s | 140C/2min

/1
gll Metal 1
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LITHOGRAPHY FOR ADV-CMOS 150 PROCESS
Lvl # | Leve Coat Spin Xpr | Dose | Dev Dev | Hard Bake
Name Recipe | RPM um mj/cm? | Recipe Time
1 |STI coat 3250 | 1.0 {160 |develop |50s | 140C/1min
2 |NWELL |coatmtl| 2000 |1.3 |160 |devmtl |68s |140C/2min
3 |PWELL |coatmtl| 2000 |[1.3 |160 |devmtl |68s |140C/2min
4 |VTN coat 3250 |1.0 {160 |devfac |120s | 140C/1min
5 |VTP coat 3250 |1.0 {160 |devfac |120s | 140C/1min
6 |POLY coat 3250 | 1.0 {160 |develop |50s | 140C/1min
7 |PLDD coat 3250 | 1.0 {160 |develop |50s | 140C/1min
8 |NLDD coat 3250 | 1.0 {160 |develop |50s | 140C/1min
9 |N+DS coat 3250 | 1.0 {160 |develop |50s | 140C/1min
10 | P+DS coat 3250 | 1.0 {160 |develop |50s | 140C/1min
11 |CC coat 3250 |1.0 {260 |devCC |200s |140C/1min

ﬁlz METAL |coatmtl| 2000 |1.3 |160 |devmtl |68s 140(:/2min/,/
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Microelectronic Engineering

COAT.RCP
DEHYDRATE BAKE/ COAT.RCP
HMDS PRIMING SPIN COAT SOFT BAKE
_| HAM DS Vapor | OIR620-10 , 90 °C .
Prime Resist 60 sec.
140 °C, 60 sec. 3250 rpm, 30 sec.
Thickness of 10,000 A
(PR
\ Rochester I nstitute of Technology
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COATMTL.RCP
COATMTL.RCP
SPIN COAT
DEHYDRATE BAKE/
HMDS PRIMING OIR 620-10 SOFT BAKE
Resist
_ | HMDS Vapor .| Spread 400rpm , 90 °C N
Prime 2 oeC, 60 sec.
140 °C, 60 sec. 2000rpm, 30 Sec.
P Thickness of 13,127 A
\ Rochester I nstitute of Technology

Microelectronic Engineering /
I /
1
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DEVELOP.RCP

DEVELOP.RCP

POST EXPOSURE BAKE DED\I/\E\ll_e(t)P HARD BAKE
o CD-26 Developer

— 107°C, 60 sec. 50 sec. Puddle

30 sec. Rinsg,

30 sec., 3750rpm
Spin Dry

140 °C, 60 sec.

\4

Rochester I nstitute of Technology

Microelectronic Engineering /
I /
1
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DEVFAC.RCP

DEVFAC.RCP

POST EXPOSURE BAKE DED\I/\E\ll_e(t)P HARD BAKE
o CD-26 Developer

— 1107°C 60 sec 120 sec. Puddle,

30 sec. Rinsg,

30 sec., 3750rpm
Spin Dry

140 °C, 60 sec.

\4

Rochester I nstitute of Technology

Microelectronic Engineering /
I /
1
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DEVCC.RCP

DEVCC.RCP

POST EXPOSURE BAKE DED\I/\E\ll_e(t)P HARD BAKE
o CD-26 Developer

— 107°C, 60 sec. 200 sec. Puddle,

30 sec. Rinsg,

30 sec., 3750rpm
Spin Dry

140 °C, 60 sec.

\4

Rochester I nstitute of Technology

Microelectronic Engineering /
I /
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Dispense 7 sec.

68 sec. Puddle,

30 sec. Rinsg,
30 sec., 3750rpm

Spin Dry

Rochester I nstitute of Technology

Microelectronic Engineering

DEVMTL.RCP
DEVMTL.RCP
POST EXPOSURE BAKE DEY%G?P HARD BAKE
110 °C, 60 sec. CD-26 Developer | 140°C 120 =c.
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OVERLAY PROBLEM

" Pro Senies Capture 128

Setup I Image Preview | Integrationl

Zoom; -|EI|+|

v ‘wiorkspace Preview

¥ Keep Preview Image

Torecord, prezs O or press right buttan.

Length: 251660 prm
[measured from pisel center to pixel center]

| Start Preview I Snap I Minimal D

What iswrong here? Although it looks like the contact cut level is
misaligned actually it is perfect. The active is misaligned high and
, 100 far left. Poly is high and too far I‘Ié)]ht_. All critical _Iayers%actlye,
poly, cc and metal) need to have good alignment relative to well in
order to have good alignment relative to each other. /
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COMPOUND OVERLAY

Perfect Overlayz :_
EEEN IEEE
. ] 7
EEEE HEEEB
(RN

Compound
Overlay
Errors
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MEASURING OVERLAY ERROR

If second pattern needs to
shift up and to the right the
alignment offsets need to be
negative values

-Y

-,

This shows alignment of
contact to well. Contact
needs to move 1um up and 2
um to the right. Thusthe
offsats should be set to

P Y=-1and X=-2

mEmEEEEmmh Rochester | nstitute of Technology One M |Cr0n Overl ay Vernl er

Microelectronic Engineering
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ENTERING OFFSETS TO CORRECT OVERLAY

#en PROCEEE EDITOR (vishw TV Aligrassmt=1) 98 (Page-111
!I.-ri Job | Porapdar Chah s#d  (Fage=]) Ll Neds §

:H...- i :LI t” L :Ilf;:liJml i!li":'ﬂ,l Bl 0D @ fla) (W B TR Mgt S ! .w' . rl-— ; l '“I :
O e 1. Fatatlon Gffest jiis Bipm Ve Lips
1. Sealing Difewd (Ee Bipm T B0
Tl Focom Bt 0= Sm €& W Bwie LWa
%, Starl Deday | LR

Sled We. | 1
= iﬂu-i'! O00 um Rats 00 o Magr 0.0 e

Aot e CPage ., Pagad™a. . 11§

L B rein eemends L AP sald TAAT, - " - B meis veoumecn | 6P ssalt TTEAT,

e e o ,a’““ﬁ e e e ,,_.ﬂﬁ

Allgnment offsets can be entered at the Parameter Check screen.
Thiswill give atemporary shift only for the current stepper run.
To introduce a permanent shift, edit the process file (ED P) and go
to page /12, line 1, then enter x and y alignment offsets.

)\

Rochester | nstitute of Technology

Microelectronic Engineering /
[ /
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AFTER ENTERING OFFSETS AND REWORK

™
Thisis better. It shows active too far left by ~1um, contact
and poly are perfect. Looks good enough to work. /
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