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DTE Group specialisation....

m Intellectual Property investigation:
Patent infringement analysis, patent portfolio management, mark
analysis & prior art investigation.

B Design & technology assessmenDesign & process extracti
for performance simulation, quality checks & competitive analysisg

m Electrical design evaluation & diagnostic measurements.
m IC & ‘smart card’ security assessment.
W Process measurements & failure analysis.

m Consultancy & training in measurement & analysis.

Doping profiIin Precision Mcro—probing Mixed Signal IC Characterisation
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Desgn & Technology
Assessment

 Specification checks
e Non specified data
e Application specific

 Extract circuit design
* Geometries (Horizontal)
* Layout issues

e Simulation (verify ccty).
* Process description
* Geometries (Vertical)
* Materials used

* Doping profiles

Main techniques used:

Microprobing, delayering, imaging, cross-sectioning, SEM, TEM, EDX, SRP, EM, SIMS, Electrical Characterisation,
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CVMRO> DTE Group
Scope of work

o Extraction of SRAM memory cell process
technology and sizes for radiation study

 Nine 1Mbit SRAMs from 3 manufacturers
e Mitsubishi (x3)

o Cypress (x2)

e Samsung (x4)
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C\MRC

el ICT Resich Coste

SRAM market share 1998: total US$3.648billion

Others Samsung
18% 22%

IDT
3%

Sony
4% NEC
Cypress 10%

5%

Hitachi
6% IBM

10%
Motorola

7% Mitsubishi Tosz“ba
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CVMRO>

Manufacturer| Part Feature| Metal | Poly | Cell Die area| Cell are
Size

Mitsubishi | M5M51 | 0.6um |1 3 High R | 74.5mrh | 35.8,m’
00AVP
M5M51 | 0.6um |1 3 High R | 39.4mmf | 25.9,m’
00BEP
M5M51 | 0.3m |2 4 TFT | 26.8mm | 12.6:m°
00CEP

Cypress CYC109 0.um |2 2 High R | 44.3m| 27.3,m’
20VC
CYC109 | 0.35:m |3 1 6T 20.6mr | 12.5,m°
25VC

Samsung KM681d 0.um |1 3 High R | 73.6mm| 34.9,m’
000ALG
KM6810 | 0.5m |1 3 High R | 53.5mrf| 22.5,m’
000BLG
KM6810 | 0.45,m |1 4 TFT | 18.6mmf | 11.5,m’
000CLP
KM6810 | 0.3ym |2 3 TFT | 12.0mmf | 6.14,m’
000ELT

Note: feature size based on minimum polysilicon linewidth

SRAM technology and size summary
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el ICT Resich Coste Industry Access
Die sizes
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@M C DTE Group

el ICT Resich Coste Industry Access
Cell areas
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VIVIIL DTE Group
Cell area vs. die size
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@MRC) DTE Group
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SRAM cell electrical schematic diagrams
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@WHD DTE Group

Metal 1
Poly 3
Poly 2

Poly 1

SEM cross-section:High R: Mitsubishi M5M51008AVP
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@WHD DTE Group

Word line

Load resistor
Driver transistor

Ground plane

Cell

SEM delayered cell: High R: Samsung KM68100ALG

January 30, 2001 12



@nmg DTE Group

Poly 3: Resistor

Poly 2: Ground plane

NMRCs1l 1@8.8kV X28.8K 1.50rm

SEM delayered cell: High R: Samsung KM68100ALG
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@ MRD DTE Group

Metal 2 (Al)

Metal 1 (Ti)

Woplug —

Diffusion ~~ = = (SeyemmeEsEs - 0 B NN

Polysilicon

SEM cross-section:6T cell: Cypress CYC109-25VC
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@ MRD DTE Group

Metal 1 Cell

NMRC1S 208.0kV _X6.00K S5S.004sm

SEM delayered cell: 6T : Cypress CYC109-25VC
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@MRD DTE Group

PMOS

Gis 14 Pl o tilt ve

SEM delayered cell: 6T : Cypress CYC109-25VC
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(@«MME..D DTE Group

Poly 4: TFT active
Poly 3: TFT gate
Poly 2: Ground

Poly 1. Word line

SEM cross-section: TFT cell: Samsung KM681000CLP-7L
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(N MRD DTE Group

Poly 2: Ground
Poly 3: Bit line contact

Poly 3: TFT gate
Poly 1: Word line

Poly 4: TFT active

Cell

:

SEM delayered cell: TFT: Samsung KM68100CLP
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@MMB“D DTE Group

WD15S
KM-C T3UAT

Poly 4: TFT active

Poly 3: TFT gate

SEM delayered cell: TFT: Samsung KM68100CLP
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DTE Group
Industry Access

——— N substrate

Stained bevel: High R : Cypress CYC109-20VC

20
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Cells

N wells

P substrate
Stained bevel: 6T : Cypress CYC109-25VC
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C\MRC

Irelands IT Ressirch Lot

DTE Group
Industry Access

(ER |

Cells

{4
11

-
——

P well

N buried layer
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Stained bevel: High R : Samsung KM681000BLGI
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