
Foundry Services for  MEMS

MOSIS:  CMOS + post processing

(pseudo-surface-micromaching - SiO2/Poly/Al)

MCNC/MUMPS: Surface micromachining

(3 poly and 1 metal)

MCNC/LIGA: LIGA micromachining

(nickel high aspect ratio device)

MCNC/Deep RIE: Deep RIE micromachining

(Si high aspect ratio etching)

ADI/BiMOS2C Surface micromachining



Microfabr ication by Foundry Service

•Fixed process (design rules)

•Use layout software for your mask design.

•Send your layout design to them.

•They do the process.

=> fabless fabrication!

•You pay the wafer areas used in your design.

=> cheap!

•Useful for prototype and small-volume product.

•However, it is not flexible.



What is MOSIS?
MOSIS =  Metal-Oxide-Semiconductor Implementation Service

MOSIS is a low cost prototyping and small-volume production service 
for  VLSI circuit development. Since 1981, MOSIS has fabr icated 
more than 40,000 integrated circuit designs for  commercial firms, 
government agencies and universities. 





Tech-code Layers 

SCN N-well, Active, N-select, P-select, Poly, Contact, Metal1, Via, Metal2, Glass (1 poly, 2 metal)

SCNE N-well, Active, N-select, P-select, Poly, Poly2, Contact, Metal1, Via, Metal2, Glass (2 poly, 2 metal) 

SCNA N-well, Active, N-select, P-select, Poly, Poly2, Contact, Pbase, Metal1, Via, Metal2, Glass

SCNPC N-well, Active, N-select, P-select, Poly-cap, Poly, Contact, Metal1, Via, Metal2, Glass 

SCN3M N-well, Active, N-select, P-select, Poly, Contact, Metal1, Via, Metal2, Via2, Metal3, Glass (1 poly, 3 metal)

SCN3ME N-well, Active, N-select, P-select, Poly, Poly2, Contact, Metal1, Via, Metal2, Via2, Metal3, Glass (2 poly, 
3 metal)

SCN3MLC N-well, Cap-well, Active, N-select, P-select, Poly, Silicide block, Contact, Metal1, Via, Metal2, Via2, 
Metal3, Glass 

SCN4M N-well, Active, N-select, P-select, Poly, Contact, Metal1, Via, Metal2, Via2, Metal3, Via3, Metal4, Glass (1 
poly, 4 metal)

SCN4ME N-well, Active, N-select, P-select, Poly, Poly2, Contact, Metal1, Via, Metal2, Via2, Metal3, Via3, Metal4, 
Glass (2 poly, 4 metal) 

SCN5M N-well, Active, N-select, P-select, Poly, Silicide block, Contact, Metal1, Via, Metal2, Via2, Metal3, Via3, 
Metal4, Cap_Top_Metal, Via4, Metal5, Glass (1 poly, 5 metal) 

SCN6M N-well, Active, N-select, P-select, Poly, Silicide block, Contact, Metal1, Via, Metal2, Via2, Metal3, Via3, 
Metal4, Via4, Metal5, Cap_Top_Metal, Via5, Metal6, Glass (1 poly, 6 metal) 

MOSIS Scalable CMOS (SCMOS)

Technical Code





MOSIS SCMOS Design Rules

Standard SCMOS

The standard CMOS technology accessed by MOSIS is a 
single polysilicon, double metal CMOS process with 
enhancement-mode n-MOSFET and p-MOSFET devices.

Tech-code Layers 

SCN 
N-well (CWN), Active(CAA), N-select (CSN), P-
select (CSP), Poly (CPG), Contact (CCA or CCP), 
Metal1(CMF), Via (CVA), Metal2(CMS), Glass(COG)



•MOS layers:

n-diffusion or p-diffusion

polysilicon 1 

metal 1 or metal 2

•MOS layers are isolated from another by thick or thin (thinox) silicon 
dioxide insulating layers.

•Mask layers needed for a nMOS device in SCN processing

Layers for  SCN Tech-Code 

Mask #1 (CAA): to define the n-diffusion +transistor  channel.
Mask #2 (CPG): to define the poly gate.
CSN: to select the n-diffusion region within CAA, but not protected by CPG.
Mask #3 (CCA & CCP): to open the contacts of active and poly layers.
Mask #4 (CMF): to define 1st metal layer
Mask #5 (CVA): to open via 
Mask #6 (CMS): to define 2nd metal layer
Mask #7 (COG): to open window in overglass layer



SCMOS Layout Rules – Active (CAA)



SCMOS Layout Rules – Poly (CPG)



SCMOS Layout Rules 
– NSelect (CSN) or  PSelect(CSP)



SCMOS Layout Rules - Contact (CCP & CCA)



SCMOS Layout Rules - Metal1 (CMF)



SCMOS Layout Rules - Via1 (CVA)



SCMOS Layout Rules - Metal2 (CMS)



SCMOS Layout Rules – Overglass (COG)



line(λ) space(λ)

Active (CAA): 3 3

PDIF->NDIF 4

NDIF->Well 5

Poly 1 (CPG or  CPF): 2 2

Poly 2 (CPS): 2 3

Contacts (CCA & CCP, CVA, COG): 2 2

Metal 1 (CMF): 3 3

Metal 2 (CMS): 3 4

Overglass (COG) 100µmx100µm

Summary of Design Rules



Layer GDS CIF CIF Synonym 

N_WELL 42 CWN 

P_WELL 41 CWP 

CAP_WELL 59 CWC 

ACTIVE 43 CAA 

THICK_ACTIVE 60 CTA 

PBASE 58 CBA 

POLY_CAP1 28 CPC 

POLY 46 CPG 

SILICIDE_BLOCK 29 CSB 

N_PLUS_SELECT 45 CSN 

P_PLUS_SELECT 44 CSP 

ELECTRODE 56 CEL 

HI_RES_IMPLANT 34 CHR 

CONTACT 25 CCC CCG 

POLY_CONTACT 47 CCP 

ACTIVE_CONTACT 48 CCA 

ELECTRODE_CONTACT 55 CCE 

METAL1 49 CM1 CMF 

VIA 50 CV1 CVA 

METAL2 51 CM2 CMS 

VIA2 61 CV2 CVS 

METAL3 62 CM3 CMT 

VIA3 30 CV3 CVT 

METAL4 31 CM4 CMQ 

CAP_TOP_METAL 35 CTM 

VIA4 32 CV4 CVQ 

METAL5 33 CM5 CMP 

VIA5 36 CV5 

METAL6 37 CM6 

GLASS 52 COG 

PADS 26 XP 

Comments -- CX 

SCMOS Layer Map



MOSIS SCMOS-Compatible Mappings 



# File: mORBn20.xst

# For: Cross-section process definition file

#  Vendor: MOSIS:Orbit Semiconductor

#  Technology: 2.0U N-Well (Lambda = 1.0um, Technology = SCNA) 

# Technology Setup File: mORBn20.tdb

# Copyright (c)  1991-93

# Tanner Research, Inc.  All rights reserved

# ****************************************************

#       L-Edit

# Step Layer Name Depth  Label Comment

#--------------------------------------------------

gd     - 20    p- #  1. Substrate (圖 2.8)

id  “Well X” 8    n- #  2. n-Well (圖 2.9)

id   CCD&Act              1     - #  5. CCD Implant (Depletion mode only) 

id  "P Base"                4     - #  6. NPN Base Implant

gd - 2     - #  7. Field Oxide (圖 2.10b)

e    Active                     2     - #  8. 

SCNA 製程描述



gd   - 1     - #  9. Gate Oxide (圖 2.11b)

gd   Poly                       2   - # 10. Polysilicon

e NotPoly                  3   - # 11. (圖 2.11c) 

id ActPSelNotPoly    2    p+   #  3. p-Implant (圖 2.12a)

id ActNSelNotPoly    2    n+   #  4. n-Implant (圖 2.12b)

gd   - 1     - # 12. 2nd Gate Oxide (圖 2.12c)



gd   Poly2                    2    - # 13. 2nd Polysilicon

e    NotPoly2               3    - # 14.

gd   - 2    - # 15. (圖 2.13a)

e   "P/P2/Act Contact" 2 - # 16.

gd   Metal1                   2    - # 17. Metal 1 (圖 2.13b)

e   "Not Metal1"           2    - # 18.

gd   - 2    - # 19. 

e    Via                           2    - # 20. (圖 2.14a)

gd   Metal2                    2    - # 21. Metal 2

e    “Not Metal2” 2    - # 22. (圖 2.14b)

gd   - 4    - # 23. Overglass

e Overglass                  4    - # 24.



Local Oxidation (LOCOS)
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