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Å TN28HPCplu Ǎ : 
 ǍE-mail : kclin@narlabs.org.tw  Ǎ Ǜ06-2087971  ext.8205 

1. 28 nm  CMOS ̙ łTSMC 28 nm CMOS RF High 
Performance Compact Mobile Computing Plus ELK Cu 1P10M 0.9/1.8 VŃ
shuttle ̙ 

2. TN28HPCplu   90% (90% Linear Shrinkage)Ǎ
(layout) 90%̙ (die) (layout) 81%̙  Design 

Rule Manual  ( :TN28CLDR002_1_9_1.pdf, page 9)   

3. TN28HPCplu 1P10M_7X2RǍ 10 (M1~M10) AL_RDL (AP) ̙
0.9 VǍIO 1.8 VǍ : 2.5 V  ̘łUltra High VtŃ

HV Ǎ ̙ 

4. Ǎ DRC Ǎ  Calibre_CHIP.drc Calibre_ANT.drc , Calibre_WB.drc̙ 

5. TN28HPCplu  (Design Rule)Ǎ DRC ̙ 

6. TN28HPCplu  HARD RULEǍDRC  HARD RULE ̙ 

7. Ǎ HARD RULE Ǎ DRCǍ Ǎ
ł DRC ŃǍTSRI ǜ ł Ń

DRC ̘ ̙ 

mailto:clko@narlabs.org.tw
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9. Top Cell (0.000, 0.000)̙ Ǎ  
(0.000, 0.000) GDS Ǎ ̙ 

(0.000, 0.000) 
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(93 94) 
Return to Outline  

10. TN28HPCplu  łUltra High VtŃ (  nch_uhvt_mac,   pch_uhvt_mac)̙
 UHVT_N;drawing(93:0)  UHVT_P;drawing(94:0)  layer 
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(91:2) 

10. TN28HPCplu  łHVŃ  ̙ MOS  HVD;drawing (91:0) ̘ 
HVD;n_a(91:1) ̘ HVD;p_a(91:2) ̘ HVPW;drawing (154:6) ̘ HVNW;drawing (154:5) ̘ 
HVII;drawing (154:4) HV;drawing (168:50)  layer 



TN28HPCplus (5/6)  

TSRI CONFIDENTIAL - 2024/10/8  -  P.7 
 

Return to Outline  

11. TN28HPCplu  dummy generation utility density̙  
TN28HPCp_DummyFill.pdf  

12. dummy generation utility dummy Ǎ dummy 
patterns ( dummy) Ǎ ̙ 

13. TN28HPCplu  Ǎ  POBLK, ODBLK, DMEXCL, DVIAEXCL Ǎ
utility dummy ̙  POBLK, ODBLK, DMEXCL, DVIAEXCL 

̙ 
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TN28HPCplu ñHARD RULEò which must not be violated: 

ü PO.W.2, PO.S.45,  PO.S.12,  PO.DN.* 

ü OD.DN.*,   

ü M(1~10).DN.*  

ü AP.W.5,  AP.S.1,  AP.EN.* 

ü CB.EN.*, 

ü SSD.DN.1,  
* is a wildcard character presenting the index of ñDesign Rule No.ò.    

 
TSMC has authority to reject any un-clarified DRC fail devices on tape-in date 

to guard the quality. 
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Å TN40G Ǎ : 
 ǍE-mail : clko@narlabs.org.tw  Ǎ Ǜ03-5773693 ext. 7217 

1. 40 nm  Ǎ 45 nm  90% Ǎ 40 nmǍ
łTSMC 45 nm CMOS LOGIC General Purpose Superb (40G) ELK Cu 1P10M 

0.9/2.5 VŃ shuttle ̙ 

2. TN40G 1P9M_6X2Z( 1P10M)Ǎ 9 (M1~M9) AL_RDL (AP)
̙ 0.9 VǍIO 2.5 VǍ : 1.2 V 1.8 V Ǎ
̙ 

3. DRC : https://www.tsri.org.tw/tw/noLeftMenuCommonPage.jsp?kindId=O0005 ̙ 

4. DRC ̙ DRCǍ
Ǎ ł DRC ŃǍTSRI ǜ

ł Ń DRC ̘ ̙ 

5. Wirebond DRC:  CB.EN.1 AP.EN.2 Ǎ ̙ 

6. Antenna DRC: ̙ 

7. EDA cloud : /cad/PDK/TN40G/TN40G_Training_Course_ .pdf  

8. Ǎ layout 90%̙ 

mailto:clko@narlabs.org.tw
https://www.tsri.org.tw/tw/noLeftMenuCommonPage.jsp?kindId=O0005
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9. TN40G dummy generation utility densityǍ 7.̙ 

10. TSRI L-mark sealring gds Ǎ layout seal ring ̙
Sealring sample gds cloud :/cad/PDK/TN40G/PDK_TN40G.list Ǎ

virtuoso laker Ǎ layout cell ̙ DRC Ǎ
TN40G_DRC.rule  //#DEFINE WITH_SEALRING ά//έ ̙ 

11. Full-Custom Ǎ mixed -signal Ǎ 50;0 186;0
layer̙ GDS Ǎ ł ŃǍ Ǎ 50 186̙ 
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Å TN90GUTM Ǎ  :  
ǍE-mail : pjlin@narlabs.org.tw  Ǎ Ǜ03-5773693 ext. 7190 

1. TN90GUTM RF̘ Analog̘Mixed -Signal Logic Circuit Ǎ

Cell-Based LibraryǍ 1.0V/3.3V̙ 

2. TN90GUTM 1P9M(single poly, 9 metal layers) Ǎ General 

Purpose ǍTop Metal UTM (Ultra - thick Top Metal) Ǎ 9

metal (M1~M9) Ǎ M10(=AP_MD) ̙ AP Ǎ

PAD (without RDL) ̙ 

3. MOS̘ ̘ ̘ RF modelǍ Pure Logic ̙

MIM 1.5 fF/ ṁ2 ( 2.0fF/um 2) ǍMOM

(TN90GUTM_MOMCAP_register_number.pdf) ̙ 

4. corner seal ring Ǎ ǍTSRI L-

mark sample gds Ǎ layout Ǎ seal ring ̙Seal 

ring sample gds EDA cloud : 

/cad/PDK/TN90GUTM/PDK_TN90GUTM.list Ǎ virtuoso laker Ǎ

layout cell ̙ 

mailto:pjlin@narlabs.org.tw
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5. DRC Ǎ http://www2.tsri.org.tw/~shuttle/drc/ ̙

DRC ̙ DRCǍ

Ǎ ł DRC ŃǍTSRI

ǜ ł Ń DRC Ǎ

̙ 

6. TN90GUTM dummy generation utility density̙density

̙ 

7. WPE and LOD effect Ǎ T-N90-LO-DR-001  Ch8̙ 

8. PAD WB1( T000CLDR017_1_4.pdf P48)ǍPAD layout

Ǎ P56̘P57 ̘P59Ǎ Virtuoso PDK cell name: 

N90CUP_PAD_CB44_RF ̙ PADǍCB Layer M9 Layer

1um ǍAP CB Ǎ AP Ǎ M9 M9 Space 

2um Ǎ Ǎ AP Short̙ 

9. TSMC DRC design rule Ǎ TN90GUTM T-N90-LO-DR-

001 Ǎ  ANTEANA RULE(TSMC policy is DRC clean)̙  
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É TN90GUTM 1P9M Ǎ General Purpose ̙ TSMC

90nm ǍTN90GUTM 3~ 7 TN90GUTM with  Cell-
Based Flow ̙ 

É TN90GUTM Cell-Based Flow Ǎ TSRI Replace Ǎ

TSRI Dummy Pattern Ǎ Dummy Pattern OD/Poly/Metal 1~9 
DummyǍ OD/Poly/Metal Density Rules ̙ 

É TN90GUTM Mixed -Signal Flow Ǎ Full-Custom Flow

Dummy Pattern Ǎ Layer 150 Datatype 1~9 ̘
20̘21 Dummy Block Layer Ǎ 11 LayerǍ Ǎ

Dummy Pattern Full-Custom Flow ̙ Cell-Based Flow

Replace Ǎ TSRI OD/Poly/Metal Dummy ǜ Replace
̙ 

É Cell-Based Flow Mixed -Signal Flow TSRI Queue 

Server DRC core cellǯIO cellǯmemory cell replace
layout DRC ǰ 



TN90GUTM with Cell -Based Flow (2/5)  

É TN90GUTM Cell-Based Flow Mixed -Signal Flow Ǎ 
Layout Layout Ǎ Layout  IO Pad

 ̙ 

É Cell-Based Flow Mixed -Signal Flow Ǎ IO Pad
90nm Cell -Based Design Kit 1.2 (TSMC/ARM) IO Pad Ǎ Queue Server DRC

Ǎ  -addTagCell  TSRI ̙ 

 

      IO Pad 90nm Cell -Based 
Design Kit 1.2 (TSMC/ARM)  

TSRI
ǰ 
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TN90GUTM with Cell -Based Flow (3/5)  

É TN90MSG-100A Ǎ 90nm Cell -Based Design Kit 1.2 (TSMC/ARM)Ǎ

CBDK_TSMC90G_Arm_v1.2.tar.gzǍ ESD I/O PADǍ CUP(Circuit 
Under Pad) Ǎ PAD ESD Ǎ ̙ 

É IO PAD Ǎ power domain PVDD2POC_33

PADǍ PAD I/O Ǎ PAD ̙  

É 90nm Cell -Based Design Kit 1.2 (TSMC/ARM) Core Standard Cell Library

APR Ǎ APR Core Filler CellǍ Core 

Filler Cell Name Cell-Based Design Kit Core Filler  Cell Name ̙
ǍTSRI Replace Layout Ǎ Standard 

Cell N-well Ǎ DRC ̙ Ǎ TSRI Queue 

Server DRC Ǎ ̙ 
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TN90GUTM with Cell -Based Flow (4/5)  

É 90nm Cell -Based Design Kit 1.2 (TSMC/ARM) IO Pad Standard Cell Library
APR Ǎ Metal Pin  Name
Ǎ ̙ 

 

Metal Pin Name  
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É 90nm Cell -Based Design Kit 1.2 (TSMC/ARM) IO Pad Standard Cell 
Library APR Ǎ ROMǍ ROM UNIX
LINUX vi Ǎ replace layout ̙ 

É CBDK_TSMC90GUTM_Arm_v1.2 IO Library Corner Cell
R0̙ 

É CBDK_TSMC90GUTM_Arm_v1.2 DRC , 
CBDK_TSMC90GUTM_Arm_v1.2 KNWON PROBLEMS AND 
LIMITATIONS.txt , ̙ 
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Å TSMC 0.18˙m CMOS Ǎ : 
  ǍE-mail : pjlin@narlabs.org.tw  Ǎ Ǜ03-5773693 ext. 7190 
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É  Antenna Rule(TSMC policy is DRC clean)Ǎ

̙ 

É  MOM (T18_MOMCAP_register_number.pdf) Ǎ MIM

1.0 fF/ ṁ2 ( 2.0fF/um 2)  

É T18 Cell-Based Flow Ǎ TSRI Replace Ǎ TSRI Dummy 

Pattern̙ Dummy Pattern OD/Poly/Metal 1~6 Dummy Ǎ OD/Poly/Metal 

Density Rules̙(Layer ) 

É T18 Mixed -Signal Flow Ǎ Full-Custom Flow

Dummy Pattern Ǎ Layer 150 Datatype 1~6 ̘20̘21 Block LayerǍ 8

LayerǍ Ǎ Dummy Pattern Full-Custom Flow

̙ Cell-Based Flow Replace Ǎ TSRI OD/Poly/Metal Dummy ǜ

Replace ̙(Layer ) 

 

 Cell-Based Flow Mixed -Signal Flow TSRI Queue Server
DRC core cellǯIO cellǯmemory cell replace layout DRC

ǰ 
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É Ǎ Layer Ǎ Layer 150 Datatype 1~6 ̘20̘21

Block LayerǍ 8 Layer ̙ 

 
T18(Virtuoso) T18(Laker) GDS No. DataType 

DMEXCL(dum) DMEXCL(d1) 150 1 

DMEXCL(dum) DMEXCL(d2) 150 2 

DMEXCL(dum) DMEXCL(d3) 150 3 

DMEXCL(dum) DMEXCL(d4) 150 4 

DMEXCL(dum) DMEXCL(d5) 150 5 

DMEXCL(dum) DMEXCL(d6) 150 6 

ODBLK(dum) ODBLK 150 20 

POBLK(dum) POBLK 150 21 
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É T18 Cell-Based Flow Mixed -Signal Flow Ǎ Layout

Cadence Virtuoso Synopsys Laker Layout Editor Layout Ǎ
Cadence Innovus Synopsys IC Compiler APR Tool LayoutǍ

Layout IO Pad ̙ (

) 

É Cell-Based Flow Mixed -Signal Flow Ǎ IO Pad

0.18um Cell -Based Design Kit 4.0 (TSMC/ARM) IO Pad Ǎ Queue Server

DRC Ǎ  -addTagCell  CIC ̙ 
(CIC ) 

É T18-102A Ǎ 0.18um Cell -Based Design Kit 4.0 (TSMC/ARM)Ǎ

CBDK_TSMC018_Arm_v4.0.tgzǍ ESD I/O PADǍ CUP(Circuit 
Under Pad) Ǎ PAD ESD Ǎ ̙ 

É IO PAD Ǎ power domain PVDD2POC PADǍ

PAD I/O Ǎ PAD ̙ 



T18 (4/8)  

 
CIC ǰ 

 

      IO Pad 0.18um Cell -Based 
Design Kit 4.0 (TSMC/ARM)  IO Pad  
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