IST10341-ST-RP006 (02.01)



STREAM

IST-1999-10341



STREAM Consortium: 

CNR-LAMEL/ST-MICROELECTRONICS/ /ISEN/SOFT IMAGING SYSTEM/ UNIVERSITY OF SHEFFIELD /IMEC/CNR-IESS/ UNIVERSITY OF PERUGIA

DELIVERABLE D16

Work packages nr. 2, Task 2.2 and 2.3

Partners UniPg, ISEN

Coordinator ST-Microelectronics

3rd report on physical and electrical characterisation of samples for stress measurements

Main authors:
D. Piccolo, G.Carlotti

Contributing Author(s):


Date:
15 – 08 – 2001
Doc.No:  
 IST10341-ST-RP006

Keywords:
STI,  STRESS,  BRILLOUIN

Distribution list:
Mr. B.Netange  (EEC), Dr.S.Jones, Dr.H.Cerva

Dr. A.Armigliato, Dr. G.Carnevale, Dr. V. Senez, Dr. T. Schilling , Dr. I.de Wolf, Dr. A. G.Cullis, Dr. S. Lagomarsino, Dr. G.Carlotti.

Table of contents

1. Introduction







          p. 3 

2. Process flow and materials for memory cell



          p. 3 

3. Stress characterisation at ST





          p. 5

3.1 HTO








          p. 7

3.2 SiON








          p. 7

3.3 Poly








          p. 8

4. Elastic characterisation of films by BLS  at UniPg 


          p.13

4.1 Elastic properties of thermal oxide, high-thermal oxide and 

silicon oxynitride films.






          p.14

4.2 Elastic properties of polysilicon





          p.15

5. Structures for strain evaluations





          p.17

6. Conclusion







          p.19

_____________________________________________________________________

1. Introduction

Memory cell formation steps can lead to stress generation. In this deliverable main process steps are reported, with details of alternative solutions tested during the third measurement campaign. Test structures designed to evaluate stress phenomena induced by these steps are described.

A complete characterisation of materials used during memory cell formation is reported as well. Parameters for simulations have been extracted.

2. Process flow for memory cell

A schematic description of the memory cell flow has been described in section 4 of deliverable D1. 

Below it is reported the process flow in details.

Op. #
Process step
Description

1
STI formation
See D9

2
Surface cleaning


3
Tunnel oxide growth
11 nm

4
Poly1 layer deposition
130 nm, in-situ doped

5
Floating gate definition
Litho + RIE + resist removal

6
Interpoly dielectric deposition
Oxide – nitride – oxide

7
Poly2 layer deposition
25 nm, undoped

8
Poly2 implantation
P, 4e14 cm-2, 40 keV

9
Control gate definition
Litho + RIE + resist removal 

10
Source & drain implantation
As, 1.4e15 cm-2, 35 keV, tilt 7°

11
Thermal treatment (reoxidation)
See after for further details

12
LDD layer deposition
See after for further details

13
Spacers definition
RIE

Tab.1 Gate process flow used to prepare samples. 
In the above described process flow, two steps are considered as mainly involved in stress generation: 

a) memory cell reoxidation: the thermal treatment can induce stress in silicon at the gate edge;

b) LDD spacer formation: deposition and RIE definition of a layer can generate stress, due to the direct contact of materials with different thermal expansion coefficient; ion implantation can affect as well stressed regions, inducing defect formation and thus stress relaxation.

For this reason these steps have been further investigated, and different set of samples have been prepared, to study alternative process solutions. 

a) memory cell reoxidation

Oxidation trials after cell gate definition have been done testing three solutions:

· standard oxidation (STD): 70Å, 900°C, dry O2, 3h 40’

· thicker oxidation (REOX1): 100Å, 900°C, dry O2, 5h 

· liner deposition + thermal treatment (REOX2): 100Å

b) LDD spacer formation

Different materials have been considered as possible solution for LDD spacers.

As described in deliverable 1, the function of these spacers is to be a mask that protects the region near the gate from subsequent heavy doped source and drain implants. A suitable material for these spacers has to be insulating, to avoid undesired current flows through spacer between gates and between gate and substrate.

Tested materials have been: 

· oxide, 

·  nitride, 

· silicon rich oxynitride (SiON)

To obtain the spacer, a film is deposited on patterned wafer and it is then etched by a RIE process. The morphology before and after spacer etch is schematised in fig. 1.


[image: image1.wmf] 

Spacer

 

layer

 

 

N+ drain

 

N+ source

 



[image: image2.wmf] 

N+ drain

 

N+ source

 

Spacer

 


Fig.1  Spacers formation sketch.
For process integration, in the case of a nitride spacer, a thin layer of oxide has to be provided underneath. The aim of this layer is to be a stopping layer during the nitride RIE for spacer definition and to contain stress effect on active area. A subsequent wet etch will remove the remaining thin oxide from silicon surface.

The above-described solutions have been combined, in order to find out the best process.

A123256 lot was devoted to oxidation/ spacer trials. Details of samples are reported in the table below.

spacers

reoxidation
HTO
Nitride
SiON

STD
#2
#6
#5

REOX1
#9
#16
#15

REOX2
#19
#24
#25

Tab.2  Patterned samples description.
3. Film characterization at ST

For simulation of memory cell definition process, physical parameters of different films are necessary. They are listed below.

· Undoped polysilicon

· Doped polysilicon 

· HTO (High Thermal Oxide)

· Nitride

· SiON

Nitride had already been characterised during the previous campaigns; as the material is deposited in the same process conditions, it has not been repeated. Samples for the other materials have been prepared. 

Mono silicon wafers have been used as a substrate for HTO and SiON film deposition. Polysilicon films have been deposited on a TEOS layer (previously densified), to allow proper measurements by light scattering techniques. For the same reason, film thickness as high as 2500Å or more has been chosen.

Some polysilicon samples have undergone a thermal treatment after deposition, analogous to reoxidation process (STD), in order to obtain a film with properties as close as possible to those of the material of the cell at the end of the process. On these samples a thin layer of oxide is formed, due to the thermal treatment in O2 atmosphere. 

The following measurement were carried out in ST:

· thickness determination by Philips XRF;

· stress determination by using TENCOR FLX 2400 system. This instrument allowed intrinsic stress measurement but also in-situ stress measurement versus temperature.

These techniques have already been described in the previous deliverable (D12).

A first set of samples (A125724) was sent to UniPG for elastic characterisation. Detailed description of these samples is reported in the table below.

wf #
Layer
Avg thickness (Å)
Range on wf (Å)

1
HTO
4494
204

3
SiON
4168
288

5
TEOS + poly (undoped)
4412 + 2500
223 + 15.8 

7
TEOS + poly (undoped) after reox (+ thermal oxide)
4438 + 2419 

(+ 96.8)
237 + 15.9 

(+ 2.4)

9
TEOS + poly (doped)
4400 + 2538 
228 + 3.0 

11
TEOS + poly (doped) after reox

(+ thermal oxide)
4431 + 2374

(+ 216)
229 + 16.8 

(+ 7.1)

Tab.3  Flat samples description (A125724).
It was not possible to measure intrinsic stress and stress vs. temperature for poly on these samples, because a backside removal was needed. Thus a second set of wafers was prepared, analogous to the previous one, just for poly samples. The only difference has been a backside etch of TEOS and poly, prior to stress measurements. Details of samples (A128481) are resumed in tab.4.

wf #
Layer
Avg thickness (Å)
Range on wf (Å)

1
TEOS + poly (undoped)
4462 + 2512
148 + 12.7 

3
TEOS + poly (undoped) after reox (+ thermal oxide)
4494 + 2423 

(+ 95.3)
163 + 15.2 

(+ 2.8)

5
TEOS + poly (doped)
4394 + 2493 
164 + 7.9 

7
TEOS + poly (doped) after reox

(+ thermal oxide)
4492 + 2332

(+ 202)
159 + 7.6 

(+ 8.4)

Tab.4  Flat samples description (A128481).
3.1 HTO film

An HTO film 4500Å thick was deposited on the silicon substrate in a furnace, starting from SiH4.

In ST the sample was measured for precise evaluation of thickness and stress. The results are reported below.

A125724wf#1: 4500Å HTO on Silicon

Thickness by XRF 
average: 4494Å; range: 204Å

Intrinsic stress by curvature measurements
-1.73 109 dyne/cm2

Tab.5  Results of ST measurements on HTO.
3.2 SiON film

An SiON film 4000Å thick was deposited on the silicon substrate in a PECVD chamber, starting from SiH4 and N2O.

Results of thickness and stress, measured in ST, are reported below.

A125724wf#1: 4000Å SiON on Silicon

Thickness by XRF 
average: 4168Å; range: 228Å 

Intrinsic stress by curvature measurements
-8.96 108 dyne/cm2

Tab.6  Results of ST measurements on SiON.
3.2 Poly film

Polysilicon films have been evaluated both by intrinsic stress measurements at room temperature and by in-situ stress measurement during poly thermal treatment. 

The in-situ measurement was performed during a cycle of heating and cooling carried out in a chamber under constant Ar flux, at 8°C/min during the heating step, up to 900°C.

A128481: 2500Å poly on TEOS

wf #
poly
Measurements

1
undoped
Intrinsic, thermal cycle on as dep polysilicon

2
undoped
Intrinsic

3
undoped
Intrinsic, as dep and after reox, thermal cycle on reoxidized poly

4
undoped
Intrinsic, as dep and after reoxidation

5
doped
Intrinsic, thermal cycle on as dep polysilicon

6
doped
Intrinsic

7
doped
Intrinsic, as dep and after reox, thermal cycle on reoxidized poly

8
doped
Intrinsic, as dep and after reoxidation

Tab.7   Scheme of poly samples for stress measurements
As these conditions do not reproduce exactly the thermal treatment polysilicon undergoes to during reoxidation, separate stress measurement were performed on amorphous polysilicon (as dep) and on polysilicon after reoxidation.

Both samples of doped and undoped poly were evaluated.

A scheme of the set of samples and performed measurements is reported in tab. 7.

Data of intrinsic stress of poly as dep, and after reoxidation are reported in tab. 8 and 9 respectively.

A128481: 2500Å poly on TEOS as dep

wf #
Intrinsic stress by curvature measurements

1
-4.26 109 dyne/cm2

2
-3.28 109 dyne/cm2

3
-2.62 109 dyne/cm2

4
-2.62 109 dyne/cm2

5
-2.62 109 dyne/cm2

6
-2.69 109 dyne/cm2

7
-2.57 109 dyne/cm2

8
-2.83 109 dyne/cm2

Tab.8   Results of intrinsic stress measurements on poly as dep.
A128481: 2500Å poly on TEOS after reoxidation

wf #
Intrinsic stress by curvature measurements

3
1.89 109 dyne/cm2

4
1.85 109 dyne/cm2

7
-4.69 108 dyne/cm2

8
-6.77 108 dyne/cm2

Tab.9  Results of intrinsic stress measurements on poly after reoxidation
The stress profile versus temperature is reported below, for the four tested wafers.
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Fig. 2 Stress vs temperature measurements on undoped poly as dep
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Fig. 3  Stress vs temperature measurements on doped poly as dep

[image: image5.wmf]stress vs. temperature - wf#3 - undoped poly

-5.00E+09

0.00E+00

5.00E+09

1.00E+10

0

200

400

600

800

1000

temperature (C)

stress (dyne/cm2)


Fig. 4  Stress vs temperature measurements on undoped poly after reoxidation
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Fig. 5  Stress vs temperature measurements on doped poly after reoxidation
The measurements performed on poly as dep show a hysteresis behaviour: a change on poly phase from amorphous to crystalline cause a substantial difference in film stress.

This phase change is confirmed by stress measurement carried out on reoxidised poly. After having undergone the thermal treatment, poly stress in no more affected by heating cycles, showing a nearly linear trend.

4. Elastic characterization of films by BLS
(UniPg)


Following the work started during the first period of the project, we have extended the elastic characterization of dielectric silicate glass to thermal oxide, high-thermal oxide and silicon oxynitride films. In addition, preliminary results about the elastic properties of polysilicon have been obtained.  The specimens studied are those listed in the previously presented Tab. 3. In addition, in order to complete the characterisation of silicate glass films reported in previous deliverable D9, we also studied a simple thermal oxide film,  550 nm thick film.

4.1 Elastic properties of thermal oxide, high-thermal oxide and silicon oxynitride films.

The high-thermal oxide (HTO) and oxynitride (SiON) films introduced in Tab. 3, as well as a thermal oxide (TO) film 550 nm thick, have been thoroughly investigated by Brillouin light scattering, in order to achieve a detailed comprehension of the elastic response of these films. As in previous investigations of TEOS and HDP silicate glass films, we have tried to detect as many acoustic modes as possible. In particular, we detected the Rayleigh-Sezawa (R, S1, S2,…) modes, polarized in the sagittal plane. For certain angles of incidence, we could observe the longitudinal resonance (LR) corresponding to a longitudinal wave travelling parallel to the free surface. Finally, in the case of TO and HTO films, we could also reveal the longitudinal bulk mode (LB), travelling at an angle with respect to the film normal, as shown in Fig. 6. 
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Fig.6.  Brillouin spectra relative to the HTO and SiON films. The angle of incidence is 70°.

Material
     H

(nm)
(
(Kgm-3)
C11

(GPa)
C44

(GPa)
E

 (GPa)


(

Thermal oxyde
550(20
2350(50


79.6(2
30.4(1
72(3
0.19 (0.02

HTO
450
2200


79.5


31.0
73
0.18

SiON
417
2150
97
34
84
0.23

Tab. 10 Mass density and elastic parameters of the films investigated

In order to extract the elastic constants values, the information about the mass density of each film  was obtained from x-ray reflectivity measurements performed at the Physics Dept. of the University of L’Aquila. This permitted us to achieve a complete elastic characterization of the films studied. The obtained results are reported in Tab. 10. As a general comment to the results obtained we can say that the hypothesis of isotropic elastic media has been verified for all the specimens. The obtained elastic constants of TO and HTO are quite similar to those of HDP films. Concerning SiON, although a rather low value of the mass density was measured, probably due to residual hydrogen inclusion during deposition, the presence of nitrogen causes a marked hardening of the film with respect to oxides. In particular the Young’s modulus is about 15% higher than in the case of oxides.

4.2 Elastic properties of polysilicon

Brillouin scattering measurements has been also performed on the double layer structure consisting of a TEOS (about 440 nm) and a Polysilicon (about 250 nm) film grown on Si wafer (#5 in Tab. 3). This is a very interesting inhomogeneous medium for acoustic propagation, because one has a ‘soft’ (TEOS) film embedded between two harder materials (Si and polySi). Different acoustic modes have been observed in the spectra, as shown in Fig. 7. The experimental evidence we have obtained from our measurements is that the elastic constants of polySi does not depend on the doped or undoped condition. In fact, we obtained exactly the same values of the phase velocities in either undoped or doped samples, within the experimental uncertainty of about 1%. In addition, we could estimate the elastic constants of polySi, assuming those of TEOS to be known from previous investigations (see deliverable D9). Our polySi films, as shown in Tab 11, are softer than expected on the basis of one of the most recent result, from W. Sharpe’s group at John Hopkins University.
 However, in the same paper of the Sharpe’s group,  results about the Young’s modulus of polySi from other groups are reported. These values are rather scattered in the interval 137-173 GPa. This means that our results indicate a value of E at the bottom of the range of values found in previous investigations using different methods. 
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Fig .7  Comparison between the calculated dispersion curves of the phase velocities of the different acoustic modes of the polySi/TEOS/Si heterostructure investigated and the measured velocities (triangles). Solid curves are the best fit ones, while dashed curves are calculated using the constants of polySi reported in the literature.


C11
(GPa)
C44
(GPa)
E

(GPa)


Literature*
192
69
169(6
0.22(0.1

This work


162(8
55(2
137(6
0.24(0.3


*W.N.Sharpe and K. Jackson, to appear in the Proceedings of the SEM 2000

Tab. 11  Elastic constants of polysilicon

5. Structures for strain characterization of cell array

Besides microsections, already described in deliverable D9, the test pattern ZZ64 offers some structures for cell array stress characterisation. They are generally indicated as ‘cast’ and propose different combinations of isolation features and poly length.

Their position in test pattern is reported in Fig. 8.
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Fig. 8. Test pattern lay-out with microsection and cast position
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Fig. 9.  Cast detail
Fig. 9 shows a detail of cast area.

Different casts are related to by a number from 1 to 11. A description of dimensions involved in each cast is reported in Tab 12.

Cast # 
Active area width (µm)
Active space (µm)
Poly length (µm)

1
0.16
0.32
0.26

2
0.16
0.32
0.26

3
0.16
0.32
0.26

4
0.16
0.32
0.26

5
0.16
0.32
0.52

6
0.16
0.32
1

7
0.52
0.32
0.26

8
1
0.32
0.26

9
5
5
0.26

10
0.16
0.32
2

11
0.16
0.32
5

Tab. 12.  Cast description
These casts allow the evaluation of stress as a function of cell array dimensions. Typical dimensions for a 0.15 µm technology are considered: 0.16 µm active area, 0.32 µm space and 0.26 µm poly length. Thus casts from 1 to 4 are representative of a typical cell array. In fig. 10 a top view of a single memory cell is reported. Wcell refers to active area width, and Lcell to poly length.
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Fig. 10. Cell lay-out.
6. Conclusion

A set of morphological samples has been prepared to evaluate stress involved in memory cell formation. Patterned wafers will allow measurements by CBED technique and (-Raman. In order to determine parameters needed for simulations, flat wafers of films involved in this process module have been prepared and tested: elastic characterisation has been carried out and data are now available.
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		494		2383213312

		504		2454347520

		514		2479796736

		520		2441402112

		529		2600034560

		539		2743153152

		549		2819185152

		558		2695837696

		564		2996958464

		575		2984557056

		583		3010839296

		592		3108092160

		602		3299120384

		610		3243214336

		619		3271007232

		627		3320347904

		637		3452324096

		646		3613739520

		655		3578195712

		662		3279574784

		671		3625719040

		681		3729562880

		689		3630996480

		697		3962531072

		703		4022079232

		711		4088316672

		718		3762146560

		723		3717387264

		729		4240304640

		735		4055675392

		743		4089207040

		749		4239361280

		751		4207076352

		761		4036678912

		765		4185536512

		768		4546430464

		772		4400932352

		778		4373602304

		782		4641534464

		787		4344976384

		790		4483993600

		795		4557873664

		797		4523542528

		799		4494507008

		804		4551356928

		807		4671772672

		810		4780441088

		812		4777223168

		814		4720729088

		807		4672139264

		797		4456023552

		785		4325768704

		774		4152269824

		765		4228424960

		757		3934057984

		745		3971251712

		736		3968398592

		729		3779104256

		719		3628356096

		712		3677311744

		701		3290597376

		692		3494263296

		684		3283003136

		676		3150513664

		668		2978512384

		661		3114913280

		650		2948504064

		640		2871355136

		633		2803738112

		625		2609447936

		614		2341181184

		606		2396537344

		598		2332836864

		589		2226710016

		580		2110730880

		576		2173851392

		565		2275225600

		556		2067209600

		546		1874918400

		537		1734908288

		528		1992977280

		519		1322666368

		514		1604869760

		503		1181223808

		497		1319467776

		487		1534860032

		479		808548608

		472		985264000

		462		1031984640

		457		769553920

		449		709587648

		443		658753920

		435		570842240

		428		461816384

		421		371545440

		414		541875968

		407		540734208

		402		411837984

		397		26545160

		390		146465472

		383		452804704

		377		493513440

		370		116607800

		368		-117067160

		360		219885920

		355		-15894760

		351		74980120

		344		-185504992

		337		-96552600

		333		14049240

		329		-47396280

		320		-26955400

		316		-291251424

		312		-48056920

		310		-53703960

		304		-291118880

		299		-147174512

		293		-129612040

		291		-205878032

		285		-123117320

		283		-153545312

		277		-145560192

		272		-129800520

		270		-219701680

		266		-269897984

		259		-402674784

		257		-65329640

		252		-77697160

		248		-296527040

		246		-314689344

		241		-38084280

		238		-27196680

		234		-64186200

		230		-287125504

		226		-140292032

		226		-271502400

		221		-160819920

		219		-210348720

		216		-139705312

		212		-457604864

		210		-164186272

		208		-241420832

		205		-351358432

		201		-324206240

		198		-148165072

		196		-269084832

		194		-207023552

		191		-211454880
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temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#7 - doped poly



wf#3

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		26		1856000000

		26		1864783488

		32		1887875456

		44		1973753472

		60		1984087936

		74		2119463808

		85		2178292480

		95		2208132608

		100		2225471232

		108		2078355072

		113		2160051712

		122		2235345920

		130		2226810880

		141		2342860288

		149		2246794752

		161		2240707840

		168		2316456192

		177		2380367104

		187		2278772224

		194		2343380480

		204		2368700928

		213		2326369024

		221		2422953984

		230		2616017408

		240		2513012224

		249		2297725440

		258		2521936384

		269		2360708864

		275		2411171072

		281		2482414592

		291		2526587648

		301		2775579392

		310		2523201024

		319		2352462592

		327		2618056192

		333		2689335040

		344		2400488704

		351		2861271040

		362		2666822144

		373		2780148992

		380		2645251840

		389		2962627072

		399		2711556352

		408		2934857472

		415		3127172352

		425		2891656960

		435		3492207360

		441		3308287232

		453		3213713152

		459		3663126272

		471		3591412480

		479		3556156672

		488		3681913600

		496		3492880640

		503		4232133632

		513		4094419712

		522		4186701312

		531		4131051520

		540		4535887360

		549		4289842432

		555		4294379520

		566		4354532864

		577		4731396608

		583		4549605888

		593		4693810688

		600		4653954560

		610		4798696960

		620		4965900288

		625		5250445824

		637		4973836288

		645		5521991168

		653		5035395584

		661		5651849728

		671		5475555328

		680		5123458048

		687		5213668352

		693		4994319872

		703		5552809984

		710		5491043840

		715		5459104768

		722		5809838080

		730		5745581568

		736		5663488000

		741		5657162240

		747		5916705792

		752		6246764032

		758		5740183552

		762		5711432704

		766		5782443008

		771		5936033792

		775		5817147392

		779		5811284992

		785		6082667008

		789		6118382080

		791		6219931648

		794		6281299968

		798		6188777984

		800		6300206592

		804		6100233728

		806		6426548224

		810		6063700480

		811		6394117120

		803		6158817792

		791		6382750208

		780		6477127168

		770		5841099264

		761		5695900160

		750		5473388544

		743		5609190912

		733		5295513600

		725		5387455488

		715		5168110080

		707		5276294144

		699		5007316992

		689		5365486592

		680		4803749888

		671		4468213760

		664		4697226240

		655		4595371008

		647		4814157824

		638		4278752000

		629		4230507520

		619		4472299008

		612		4559291904

		602		3856887040

		594		4238421760

		585		3681047552

		576		3597938432

		568		3536888832

		560		3438773760

		552		3569358592

		543		3535880960

		535		3276203520

		525		3421132800

		516		2551797760

		507		3680128512

		500		2922125312

		493		2757520640

		484		2945628672

		478		2474293504

		469		2273848832

		462		2432993280

		456		2523990528

		443		2492377600

		437		2385455360

		432		2464958208

		423		2523218944

		417		2229860608

		412		2362932992

		402		2543758592

		399		2494843904

		388		2219269888

		382		2051403648

		377		2341983232

		372		2176935424

		366		2144531328

		360		2034052992

		352		2263553280

		350		1941609088

		344		2200476672

		338		2182073088

		333		2024650752

		330		2032537472

		324		2108409728

		317		2139871232

		311		2019030272

		307		1816608512

		303		2017394432

		297		2233253120

		294		2048270848

		288		2148604160

		284		1977778176

		281		2050886272

		275		2169264640

		272		2364499968

		267		1852554752

		263		1958190592

		257		2044726528

		255		2296590080

		252		1911755648

		249		2274496000

		243		1870096128

		240		2074605312

		235		2181428992

		233		2285330944

		229		1971234432

		227		2127828608

		223		1887724416

		218		1703131776

		213		1923925248

		213		1910287616

		211		1860112128

		207		1814726016

		205		1931659776

		203		1946251008

		198		2104100992

		195		1814544256

		191		1870604160

		188		1708884992

		187		1725306112

		185		1780112000
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temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#3 - undoped poly



wf#5

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		30		-3000000000

		32		-2974374656

		39		-2932866304

		46		-2847271424

		62		-2797470976

		76		-2761786112

		88		-2676914944

		97		-2560890112

		104		-2658433792

		109		-2543523072

		115		-2624016384

		123		-2692760576

		132		-2624549120

		143		-2518859264

		154		-2569383168

		162		-2515625216

		171		-2596928512

		178		-2625508352

		187		-2558178304

		196		-2467208960

		204		-2513212672

		214		-2452340224

		223		-2697578240

		234		-2622346752

		241		-2619108352

		250		-2448971520

		259		-2320061696

		270		-2353432320

		277		-2467764992

		286		-2469155840

		294		-2434031872

		304		-2576751872

		312		-2596023040

		321		-2374329600

		328		-2577909760

		334		-2487005184

		346		-2790534912

		356		-2338124800

		366		-2411830528

		373		-2742266112

		381		-2360512512

		390		-2173395712

		398		-2232157696

		407		-2051674496

		417		-2225321984

		428		-1770654336

		435		-1639887872

		442		-1521009152

		449		-1663735680

		460		-1351496320

		468		-1426859648

		478		-1145110656

		489		-892786688

		497		-624170560

		505		-763055360

		514		-516744640

		522		-274332800

		530		-133945600

		540		-303998400

		547		-220077440

		558		171943360

		564		420374400

		572		319171840

		583		614186240

		593		858623360

		601		1199778560

		610		717526080

		618		1152355840

		626		929816960

		637		1591771520

		645		1415948160

		650		1948781056

		662		2448840960

		669		3288755712

		676		4483123200

		686		5468976640

		694		6185971200

		701		6702917120

		709		6682042880

		716		6857124864

		724		7087393280

		731		6969730560

		736		6987914240

		743		6769592320

		750		7064899584

		754		7100072960

		760		7071921664

		765		7063022080

		770		7165405184

		773		7083056640

		779		7409242624

		784		7354038784

		786		7594260480

		789		7116456960

		794		7401318400

		798		7575327744

		802		7430892544

		803		7522972160

		806		7172726784

		809		6929232384

		813		6950006784

		813		6944967680

		807		7417455104

		795		7138782720

		788		6952326144

		775		6847255040

		765		7131466240

		755		6923410944

		748		6693729280

		736		6563410944

		727		6662533120

		719		6782328320

		709		6843303424

		700		6335989760

		691		6144751104

		684		6119857664

		676		6022183424

		666		5991212544

		655		5996690944

		647		5910759424

		637		6169213440

		630		5889681920

		623		5719531520

		611		5708748800

		602		5675423744

		594		5308654080

		584		5360693760

		576		5493709824

		567		4904412160

		558		4880190464

		549		4982013440

		541		5069072384

		532		5313574400

		524		4878449664

		516		4852652544

		508		4673354240

		501		4893876224

		492		4503083520

		486		4710722560

		478		4310611968

		469		4477592064

		461		4491503104

		453		4265123840

		445		4063750400

		438		4314038784

		433		3793441792

		424		4062799360

		419		4399063040

		412		4148794880

		405		4026401280

		399		4091559680

		394		3961738240

		388		4136327680

		381		4228067840

		373		3898955520

		367		3983150080

		361		3754611712

		355		4005043200

		351		3760568320

		343		4177889280

		338		4030666240

		333		3794616320

		332		3836156160

		321		3800299520

		319		3790312192

		312		3458343680

		309		3747069952

		306		3631889920

		300		3581475840

		294		3658516480

		291		3621386240

		287		3789510912

		283		3464062720

		279		3363727360

		274		3487460352

		270		3388417792

		265		3375645440

		261		3606778880

		257		3556505600

		252		3534910720

		250		3638635520

		246		3489866240

		242		3475500800

		238		3808920320

		236		3365885440

		232		3279450112

		229		3618799360

		226		3523825920

		223		3465015040

		218		3605753600

		214		3650314240

		212		3584738560

		208		3092540672

		205		3419237120

		203		3449681920

		201		3680994560

		199		3325820672

		195		3405210112

		195		3311855360

		189		3588971520

		188		3579034112
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temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#5 - doped poly



wf#1

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		26		-4260000000

		25		-4267020480

		31		-4242893440

		40		-4187098560

		56		-4130950080

		69		-3990041280

		82		-3920946880

		90		-3890033920

		99		-3801146240

		104		-3744088960

		109		-3684529280

		118		-3597588160

		127		-3702312640

		137		-3712190720

		146		-3416543232

		158		-3511612672

		166		-3627165440

		172		-3672181440

		184		-3652916480

		189		-3402600192

		201		-3481007680

		209		-3530340160

		217		-3462484352

		228		-3273233600

		234		-3308517952

		246		-3306867072

		254		-3257361472

		262		-3280328000

		272		-3098391424

		281		-3237705920

		290		-3160837888

		296		-3332607232

		310		-2825582848

		319		-3134786048

		326		-3070539904

		335		-2954169728

		344		-2989277824

		351		-2850075904

		360		-2702901888

		367		-2656289024

		376		-2662753792

		385		-2500235520

		394		-2374390272

		404		-2273790848

		417		-2369355904

		423		-2145148928

		431		-1773418240

		443		-1814780928

		449		-1655390976

		453		-1383721728

		464		-1218745856

		471		-1138153216

		483		-917061376

		496		-575497728

		503		-888302080

		510		-503654656

		521		-318860800

		530		-348886528

		535		-329944064

		548		-435556864

		559		-244034048

		562		-61642496

		574		-119419648

		583		51120384

		591		79224576

		602		93683968

		611		112314624

		618		89367296

		626		164759808

		637		453990656

		646		547090176

		655		524793088

		666		628756224

		670		737844992

		680		943752960

		688		1466064640

		696		1852796672

		702		2669569792

		709		3664103680

		719		4759071488

		724		5720196864

		731		6009223936

		734		6118527744

		744		6068966144

		747		6119597824

		751		6078985984

		756		6386528000

		760		6237808384

		767		6527437568

		770		6337856256

		774		6489991936

		779		6573534976

		781		6540880640

		787		6894935808

		789		6418687744

		793		6402753280

		796		6498273024

		800		6425157376

		802		6524287744

		804		6272084736

		807		6617895680

		808		6553030400

		801		6193730304

		791		6386895616

		778		6695957248

		770		6387883776

		756		6336516864

		747		6349696768

		742		5973064448

		730		5959107328

		723		5553961728

		713		5874178816

		706		5773797120

		697		5895416576

		685		5805660928

		679		5406792448

		670		5399998208

		663		5218830080

		654		5287324416

		644		4711552768

		637		4931465984

		625		4998439680

		613		4804702976

		609		4701983488

		600		4568051456

		592		4597370624

		585		4707198720

		574		4548605696

		566		4521833216

		558		4414720768

		548		4307987712

		536		4349638400

		527		4137512704

		523		4213423360

		510		4222141184

		506		4233589504

		493		4204801792

		488		3992421632

		479		4026549504

		475		4212283648

		458		4042216704

		456		3801621248

		447		3808198400

		441		3829861632

		435		4028913408

		428		3580661504

		421		3546082048

		409		3705847040

		405		3684023040

		396		3650160384

		392		3687285504

		389		3497343744

		379		3368869120

		375		3590427904

		367		3588133120

		359		3475998464

		354		3442433280

		349		3452373248

		340		3377961728

		335		3523961600

		330		3140406528

		326		3275822848

		321		3179460864

		314		3379708672

		311		3369352448

		305		3284534528

		303		3215203072

		296		3369609984

		291		2890226944

		283		2987628800

		279		2929568512

		274		3035826944

		271		2999044864

		267		3183231744

		263		3236721920

		258		3069225728

		253		2893671680

		251		2820014848

		248		2880559360

		242		3005734144

		238		2948105984

		235		2894238464

		231		2822042880

		228		2909749504

		222		2843412224

		219		2885955840

		215		2961090304

		213		2776337664

		210		2799002368

		208		2764330240

		202		2912444160

		201		2796287744

		197		2842009344

		195		2755004160

		191		2995191552

		187		2850344704

		186		2844773120

		185		2682231040

		182		2847860992

		177		2631154944

		173		2786167552
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temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#1 - undoped poly
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		263

		258

		253

		251

		248

		242

		238

		235

		231

		228

		222

		219

		215

		213

		210

		208

		202

		201

		197

		195

		191

		187

		186

		185

		182

		177

		173



temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#1 - undoped poly

-4260000000

-4267020480

-4242893440

-4187098560

-4130950080

-3990041280

-3920946880

-3890033920

-3801146240

-3744088960

-3684529280

-3597588160

-3702312640

-3712190720

-3416543232

-3511612672

-3627165440

-3672181440

-3652916480

-3402600192

-3481007680

-3530340160

-3462484352

-3273233600

-3308517952

-3306867072

-3257361472

-3280328000

-3098391424

-3237705920

-3160837888

-3332607232

-2825582848

-3134786048

-3070539904

-2954169728

-2989277824

-2850075904

-2702901888

-2656289024

-2662753792

-2500235520

-2374390272

-2273790848

-2369355904

-2145148928

-1773418240

-1814780928

-1655390976

-1383721728

-1218745856

-1138153216

-917061376

-575497728

-888302080

-503654656

-318860800

-348886528

-329944064

-435556864

-244034048

-61642496

-119419648

51120384

79224576

93683968

112314624

89367296

164759808

453990656

547090176

524793088

628756224

737844992

943752960

1466064640

1852796672

2669569792

3664103680

4759071488

5720196864

6009223936

6118527744

6068966144

6119597824

6078985984

6386528000

6237808384

6527437568

6337856256

6489991936

6573534976

6540880640

6894935808

6418687744

6402753280

6498273024

6425157376

6524287744

6272084736

6617895680

6553030400

6193730304

6386895616

6695957248

6387883776

6336516864

6349696768

5973064448

5959107328

5553961728

5874178816

5773797120

5895416576

5805660928

5406792448

5399998208

5218830080

5287324416

4711552768

4931465984

4998439680

4804702976

4701983488

4568051456

4597370624

4707198720

4548605696

4521833216

4414720768

4307987712

4349638400

4137512704

4213423360

4222141184

4233589504

4204801792

3992421632

4026549504

4212283648

4042216704

3801621248

3808198400

3829861632

4028913408

3580661504

3546082048

3705847040

3684023040

3650160384

3687285504

3497343744

3368869120

3590427904

3588133120

3475998464

3442433280

3452373248

3377961728

3523961600

3140406528

3275822848

3179460864

3379708672

3369352448

3284534528

3215203072

3369609984

2890226944

2987628800

2929568512

3035826944

2999044864

3183231744

3236721920

3069225728

2893671680

2820014848

2880559360

3005734144

2948105984

2894238464

2822042880

2909749504

2843412224

2885955840

2961090304

2776337664

2799002368

2764330240

2912444160

2796287744

2842009344

2755004160

2995191552

2850344704

2844773120

2682231040

2847860992

2631154944

2786167552



wf#7

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		25		-469000000

		25		-451305920

		31		-427770880

		42		-368276800

		58		-277590720

		73		-175758560

		83		-100589320

		93		-68728440

		100		-58639960

		105		26989880

		112		112284040

		121		124940760

		130		223401920

		139		234962960

		148		160120352

		157		340591200

		166		436353024

		177		496143680

		184		364505344

		191		294024160

		201		301434944

		211		386668224

		221		518948480

		229		447620384

		239		471442784

		248		858747648

		253		627032320

		263		578959488

		272		694845248

		283		922701888

		292		543167680

		300		954919488

		310		1037312768

		317		874868160

		327		962153408

		336		840450240

		344		1016769728

		351		1002048960

		360		893963008

		368		1018971328

		381		988931648

		390		978400640

		395		1001356800

		407		1097658752

		413		1482980096

		424		1611456512

		432		2062173440

		442		1549735168

		450		1547839872

		461		1776575872

		468		1869082496

		479		2024836736

		486		2294024192

		494		2383213312

		504		2454347520

		514		2479796736

		520		2441402112

		529		2600034560

		539		2743153152

		549		2819185152

		558		2695837696

		564		2996958464

		575		2984557056

		583		3010839296

		592		3108092160

		602		3299120384

		610		3243214336

		619		3271007232

		627		3320347904

		637		3452324096

		646		3613739520

		655		3578195712

		662		3279574784

		671		3625719040

		681		3729562880

		689		3630996480

		697		3962531072

		703		4022079232

		711		4088316672

		718		3762146560

		723		3717387264

		729		4240304640

		735		4055675392

		743		4089207040

		749		4239361280

		751		4207076352

		761		4036678912

		765		4185536512

		768		4546430464

		772		4400932352

		778		4373602304

		782		4641534464

		787		4344976384

		790		4483993600

		795		4557873664

		797		4523542528

		799		4494507008

		804		4551356928

		807		4671772672

		810		4780441088

		812		4777223168

		814		4720729088

		807		4672139264

		797		4456023552

		785		4325768704

		774		4152269824

		765		4228424960

		757		3934057984

		745		3971251712

		736		3968398592

		729		3779104256

		719		3628356096

		712		3677311744

		701		3290597376

		692		3494263296

		684		3283003136

		676		3150513664

		668		2978512384

		661		3114913280

		650		2948504064

		640		2871355136

		633		2803738112

		625		2609447936

		614		2341181184

		606		2396537344

		598		2332836864

		589		2226710016

		580		2110730880

		576		2173851392

		565		2275225600

		556		2067209600

		546		1874918400

		537		1734908288

		528		1992977280

		519		1322666368

		514		1604869760

		503		1181223808

		497		1319467776

		487		1534860032

		479		808548608

		472		985264000

		462		1031984640

		457		769553920

		449		709587648

		443		658753920

		435		570842240

		428		461816384

		421		371545440

		414		541875968

		407		540734208

		402		411837984

		397		26545160

		390		146465472

		383		452804704

		377		493513440

		370		116607800

		368		-117067160

		360		219885920

		355		-15894760

		351		74980120

		344		-185504992

		337		-96552600

		333		14049240

		329		-47396280

		320		-26955400

		316		-291251424

		312		-48056920

		310		-53703960

		304		-291118880

		299		-147174512

		293		-129612040

		291		-205878032

		285		-123117320

		283		-153545312

		277		-145560192

		272		-129800520

		270		-219701680

		266		-269897984

		259		-402674784

		257		-65329640

		252		-77697160

		248		-296527040

		246		-314689344

		241		-38084280

		238		-27196680

		234		-64186200

		230		-287125504

		226		-140292032

		226		-271502400

		221		-160819920

		219		-210348720

		216		-139705312

		212		-457604864

		210		-164186272

		208		-241420832

		205		-351358432

		201		-324206240

		198		-148165072

		196		-269084832

		194		-207023552

		191		-211454880





wf#7

		



temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#7 - doped poly



wf#3

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		26		1856000000

		26		1864783488

		32		1887875456

		44		1973753472

		60		1984087936

		74		2119463808

		85		2178292480

		95		2208132608

		100		2225471232

		108		2078355072

		113		2160051712

		122		2235345920

		130		2226810880

		141		2342860288

		149		2246794752

		161		2240707840

		168		2316456192

		177		2380367104

		187		2278772224

		194		2343380480

		204		2368700928

		213		2326369024

		221		2422953984

		230		2616017408

		240		2513012224

		249		2297725440

		258		2521936384

		269		2360708864

		275		2411171072

		281		2482414592

		291		2526587648

		301		2775579392

		310		2523201024

		319		2352462592

		327		2618056192

		333		2689335040

		344		2400488704

		351		2861271040

		362		2666822144

		373		2780148992

		380		2645251840

		389		2962627072

		399		2711556352

		408		2934857472

		415		3127172352

		425		2891656960

		435		3492207360

		441		3308287232

		453		3213713152

		459		3663126272

		471		3591412480

		479		3556156672

		488		3681913600

		496		3492880640

		503		4232133632

		513		4094419712

		522		4186701312

		531		4131051520

		540		4535887360

		549		4289842432

		555		4294379520

		566		4354532864

		577		4731396608

		583		4549605888

		593		4693810688

		600		4653954560

		610		4798696960

		620		4965900288

		625		5250445824

		637		4973836288

		645		5521991168

		653		5035395584

		661		5651849728

		671		5475555328

		680		5123458048

		687		5213668352

		693		4994319872

		703		5552809984

		710		5491043840

		715		5459104768

		722		5809838080

		730		5745581568

		736		5663488000

		741		5657162240

		747		5916705792

		752		6246764032

		758		5740183552

		762		5711432704

		766		5782443008

		771		5936033792

		775		5817147392

		779		5811284992

		785		6082667008

		789		6118382080

		791		6219931648

		794		6281299968

		798		6188777984

		800		6300206592

		804		6100233728

		806		6426548224

		810		6063700480

		811		6394117120

		803		6158817792

		791		6382750208

		780		6477127168

		770		5841099264

		761		5695900160

		750		5473388544

		743		5609190912

		733		5295513600

		725		5387455488

		715		5168110080

		707		5276294144

		699		5007316992

		689		5365486592

		680		4803749888

		671		4468213760

		664		4697226240

		655		4595371008

		647		4814157824

		638		4278752000

		629		4230507520

		619		4472299008

		612		4559291904

		602		3856887040

		594		4238421760

		585		3681047552

		576		3597938432

		568		3536888832

		560		3438773760

		552		3569358592

		543		3535880960

		535		3276203520

		525		3421132800

		516		2551797760

		507		3680128512

		500		2922125312

		493		2757520640

		484		2945628672

		478		2474293504

		469		2273848832

		462		2432993280

		456		2523990528

		443		2492377600

		437		2385455360

		432		2464958208

		423		2523218944

		417		2229860608

		412		2362932992

		402		2543758592

		399		2494843904

		388		2219269888

		382		2051403648

		377		2341983232

		372		2176935424

		366		2144531328

		360		2034052992

		352		2263553280

		350		1941609088

		344		2200476672

		338		2182073088

		333		2024650752

		330		2032537472

		324		2108409728

		317		2139871232

		311		2019030272

		307		1816608512

		303		2017394432

		297		2233253120

		294		2048270848

		288		2148604160

		284		1977778176

		281		2050886272

		275		2169264640

		272		2364499968

		267		1852554752

		263		1958190592

		257		2044726528

		255		2296590080

		252		1911755648

		249		2274496000

		243		1870096128

		240		2074605312

		235		2181428992

		233		2285330944

		229		1971234432

		227		2127828608

		223		1887724416

		218		1703131776

		213		1923925248

		213		1910287616

		211		1860112128

		207		1814726016

		205		1931659776

		203		1946251008

		198		2104100992

		195		1814544256

		191		1870604160

		188		1708884992

		187		1725306112

		185		1780112000





wf#3

		



temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#3 - undoped poly



wf#5

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		30		-3000000000

		32		-2974374656

		39		-2932866304

		46		-2847271424

		62		-2797470976

		76		-2761786112

		88		-2676914944

		97		-2560890112

		104		-2658433792

		109		-2543523072

		115		-2624016384

		123		-2692760576

		132		-2624549120

		143		-2518859264

		154		-2569383168

		162		-2515625216

		171		-2596928512

		178		-2625508352

		187		-2558178304

		196		-2467208960

		204		-2513212672

		214		-2452340224

		223		-2697578240

		234		-2622346752

		241		-2619108352

		250		-2448971520

		259		-2320061696

		270		-2353432320

		277		-2467764992

		286		-2469155840

		294		-2434031872

		304		-2576751872

		312		-2596023040

		321		-2374329600

		328		-2577909760

		334		-2487005184

		346		-2790534912

		356		-2338124800

		366		-2411830528

		373		-2742266112

		381		-2360512512

		390		-2173395712

		398		-2232157696

		407		-2051674496

		417		-2225321984

		428		-1770654336

		435		-1639887872

		442		-1521009152

		449		-1663735680

		460		-1351496320

		468		-1426859648

		478		-1145110656

		489		-892786688

		497		-624170560

		505		-763055360

		514		-516744640

		522		-274332800

		530		-133945600

		540		-303998400

		547		-220077440

		558		171943360

		564		420374400

		572		319171840

		583		614186240

		593		858623360

		601		1199778560

		610		717526080

		618		1152355840

		626		929816960

		637		1591771520

		645		1415948160

		650		1948781056

		662		2448840960

		669		3288755712

		676		4483123200

		686		5468976640

		694		6185971200

		701		6702917120

		709		6682042880

		716		6857124864

		724		7087393280

		731		6969730560

		736		6987914240

		743		6769592320

		750		7064899584

		754		7100072960

		760		7071921664

		765		7063022080

		770		7165405184

		773		7083056640

		779		7409242624

		784		7354038784

		786		7594260480

		789		7116456960

		794		7401318400

		798		7575327744

		802		7430892544

		803		7522972160

		806		7172726784

		809		6929232384

		813		6950006784

		813		6944967680

		807		7417455104

		795		7138782720

		788		6952326144

		775		6847255040

		765		7131466240

		755		6923410944

		748		6693729280

		736		6563410944

		727		6662533120

		719		6782328320

		709		6843303424

		700		6335989760

		691		6144751104

		684		6119857664

		676		6022183424

		666		5991212544

		655		5996690944

		647		5910759424

		637		6169213440

		630		5889681920

		623		5719531520

		611		5708748800

		602		5675423744

		594		5308654080

		584		5360693760

		576		5493709824

		567		4904412160

		558		4880190464

		549		4982013440

		541		5069072384

		532		5313574400

		524		4878449664

		516		4852652544

		508		4673354240

		501		4893876224

		492		4503083520

		486		4710722560

		478		4310611968

		469		4477592064

		461		4491503104

		453		4265123840

		445		4063750400

		438		4314038784

		433		3793441792

		424		4062799360

		419		4399063040

		412		4148794880

		405		4026401280

		399		4091559680

		394		3961738240

		388		4136327680

		381		4228067840

		373		3898955520

		367		3983150080

		361		3754611712

		355		4005043200

		351		3760568320

		343		4177889280

		338		4030666240

		333		3794616320

		332		3836156160

		321		3800299520

		319		3790312192

		312		3458343680

		309		3747069952

		306		3631889920

		300		3581475840

		294		3658516480

		291		3621386240

		287		3789510912

		283		3464062720

		279		3363727360

		274		3487460352

		270		3388417792

		265		3375645440

		261		3606778880

		257		3556505600

		252		3534910720

		250		3638635520

		246		3489866240

		242		3475500800

		238		3808920320

		236		3365885440

		232		3279450112

		229		3618799360

		226		3523825920

		223		3465015040

		218		3605753600

		214		3650314240

		212		3584738560

		208		3092540672

		205		3419237120

		203		3449681920

		201		3680994560

		199		3325820672

		195		3405210112

		195		3311855360

		189		3588971520

		188		3579034112





wf#5

		



temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#5 - doped poly



wf#1

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		26		-4260000000

		25		-4267020480

		31		-4242893440

		40		-4187098560

		56		-4130950080

		69		-3990041280

		82		-3920946880

		90		-3890033920

		99		-3801146240

		104		-3744088960

		109		-3684529280

		118		-3597588160

		127		-3702312640

		137		-3712190720

		146		-3416543232

		158		-3511612672

		166		-3627165440

		172		-3672181440

		184		-3652916480

		189		-3402600192

		201		-3481007680

		209		-3530340160

		217		-3462484352

		228		-3273233600

		234		-3308517952

		246		-3306867072

		254		-3257361472

		262		-3280328000

		272		-3098391424

		281		-3237705920

		290		-3160837888

		296		-3332607232

		310		-2825582848

		319		-3134786048

		326		-3070539904

		335		-2954169728

		344		-2989277824

		351		-2850075904

		360		-2702901888

		367		-2656289024

		376		-2662753792

		385		-2500235520

		394		-2374390272

		404		-2273790848

		417		-2369355904

		423		-2145148928

		431		-1773418240

		443		-1814780928

		449		-1655390976

		453		-1383721728

		464		-1218745856

		471		-1138153216

		483		-917061376

		496		-575497728

		503		-888302080

		510		-503654656

		521		-318860800

		530		-348886528

		535		-329944064

		548		-435556864

		559		-244034048

		562		-61642496

		574		-119419648

		583		51120384

		591		79224576

		602		93683968

		611		112314624

		618		89367296

		626		164759808

		637		453990656

		646		547090176

		655		524793088

		666		628756224

		670		737844992

		680		943752960

		688		1466064640

		696		1852796672

		702		2669569792

		709		3664103680

		719		4759071488

		724		5720196864

		731		6009223936

		734		6118527744

		744		6068966144

		747		6119597824

		751		6078985984

		756		6386528000

		760		6237808384

		767		6527437568

		770		6337856256

		774		6489991936

		779		6573534976

		781		6540880640

		787		6894935808

		789		6418687744

		793		6402753280

		796		6498273024

		800		6425157376

		802		6524287744

		804		6272084736

		807		6617895680

		808		6553030400

		801		6193730304

		791		6386895616

		778		6695957248

		770		6387883776

		756		6336516864

		747		6349696768

		742		5973064448

		730		5959107328

		723		5553961728

		713		5874178816

		706		5773797120

		697		5895416576

		685		5805660928

		679		5406792448

		670		5399998208

		663		5218830080

		654		5287324416

		644		4711552768

		637		4931465984

		625		4998439680

		613		4804702976

		609		4701983488

		600		4568051456

		592		4597370624

		585		4707198720

		574		4548605696

		566		4521833216

		558		4414720768

		548		4307987712

		536		4349638400

		527		4137512704

		523		4213423360

		510		4222141184

		506		4233589504

		493		4204801792

		488		3992421632

		479		4026549504

		475		4212283648

		458		4042216704

		456		3801621248

		447		3808198400

		441		3829861632

		435		4028913408

		428		3580661504

		421		3546082048

		409		3705847040

		405		3684023040

		396		3650160384

		392		3687285504

		389		3497343744

		379		3368869120

		375		3590427904

		367		3588133120

		359		3475998464

		354		3442433280

		349		3452373248

		340		3377961728

		335		3523961600

		330		3140406528

		326		3275822848

		321		3179460864

		314		3379708672

		311		3369352448

		305		3284534528

		303		3215203072

		296		3369609984

		291		2890226944

		283		2987628800

		279		2929568512

		274		3035826944

		271		2999044864

		267		3183231744

		263		3236721920

		258		3069225728

		253		2893671680

		251		2820014848

		248		2880559360

		242		3005734144

		238		2948105984

		235		2894238464

		231		2822042880

		228		2909749504

		222		2843412224

		219		2885955840

		215		2961090304

		213		2776337664

		210		2799002368

		208		2764330240

		202		2912444160

		201		2796287744

		197		2842009344

		195		2755004160

		191		2995191552

		187		2850344704

		186		2844773120

		185		2682231040

		182		2847860992

		177		2631154944

		173		2786167552
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wf#7

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		25		-469000000

		25		-451305920

		31		-427770880

		42		-368276800

		58		-277590720

		73		-175758560

		83		-100589320

		93		-68728440

		100		-58639960

		105		26989880

		112		112284040

		121		124940760

		130		223401920

		139		234962960

		148		160120352

		157		340591200

		166		436353024

		177		496143680

		184		364505344

		191		294024160

		201		301434944

		211		386668224

		221		518948480

		229		447620384

		239		471442784

		248		858747648

		253		627032320

		263		578959488

		272		694845248

		283		922701888

		292		543167680

		300		954919488

		310		1037312768

		317		874868160

		327		962153408

		336		840450240

		344		1016769728

		351		1002048960

		360		893963008

		368		1018971328

		381		988931648

		390		978400640

		395		1001356800

		407		1097658752

		413		1482980096

		424		1611456512

		432		2062173440

		442		1549735168

		450		1547839872

		461		1776575872

		468		1869082496

		479		2024836736

		486		2294024192

		494		2383213312

		504		2454347520

		514		2479796736

		520		2441402112

		529		2600034560
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		558		2695837696

		564		2996958464

		575		2984557056

		583		3010839296

		592		3108092160

		602		3299120384

		610		3243214336

		619		3271007232

		627		3320347904

		637		3452324096

		646		3613739520

		655		3578195712

		662		3279574784

		671		3625719040

		681		3729562880

		689		3630996480

		697		3962531072

		703		4022079232

		711		4088316672

		718		3762146560

		723		3717387264

		729		4240304640

		735		4055675392

		743		4089207040

		749		4239361280

		751		4207076352

		761		4036678912

		765		4185536512

		768		4546430464

		772		4400932352

		778		4373602304

		782		4641534464

		787		4344976384

		790		4483993600

		795		4557873664

		797		4523542528

		799		4494507008

		804		4551356928

		807		4671772672

		810		4780441088

		812		4777223168

		814		4720729088

		807		4672139264

		797		4456023552

		785		4325768704

		774		4152269824

		765		4228424960

		757		3934057984

		745		3971251712

		736		3968398592

		729		3779104256

		719		3628356096

		712		3677311744

		701		3290597376

		692		3494263296

		684		3283003136

		676		3150513664

		668		2978512384

		661		3114913280

		650		2948504064

		640		2871355136

		633		2803738112

		625		2609447936

		614		2341181184

		606		2396537344

		598		2332836864

		589		2226710016

		580		2110730880

		576		2173851392

		565		2275225600

		556		2067209600

		546		1874918400

		537		1734908288

		528		1992977280

		519		1322666368

		514		1604869760

		503		1181223808

		497		1319467776

		487		1534860032

		479		808548608

		472		985264000

		462		1031984640

		457		769553920

		449		709587648

		443		658753920

		435		570842240

		428		461816384

		421		371545440

		414		541875968

		407		540734208

		402		411837984

		397		26545160

		390		146465472

		383		452804704

		377		493513440

		370		116607800

		368		-117067160

		360		219885920

		355		-15894760

		351		74980120

		344		-185504992

		337		-96552600

		333		14049240

		329		-47396280

		320		-26955400

		316		-291251424

		312		-48056920

		310		-53703960

		304		-291118880

		299		-147174512

		293		-129612040

		291		-205878032

		285		-123117320

		283		-153545312

		277		-145560192

		272		-129800520

		270		-219701680

		266		-269897984

		259		-402674784

		257		-65329640

		252		-77697160

		248		-296527040

		246		-314689344

		241		-38084280

		238		-27196680

		234		-64186200

		230		-287125504

		226		-140292032

		226		-271502400

		221		-160819920

		219		-210348720

		216		-139705312

		212		-457604864

		210		-164186272

		208		-241420832

		205		-351358432

		201		-324206240

		198		-148165072

		196		-269084832

		194		-207023552

		191		-211454880
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stress (dyne/cm2)

stress vs. temperature - wf#7 - doped poly



wf#3

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		26		1856000000

		26		1864783488

		32		1887875456

		44		1973753472

		60		1984087936

		74		2119463808

		85		2178292480

		95		2208132608

		100		2225471232

		108		2078355072

		113		2160051712

		122		2235345920

		130		2226810880

		141		2342860288

		149		2246794752

		161		2240707840

		168		2316456192

		177		2380367104

		187		2278772224

		194		2343380480

		204		2368700928

		213		2326369024

		221		2422953984

		230		2616017408

		240		2513012224

		249		2297725440

		258		2521936384

		269		2360708864

		275		2411171072

		281		2482414592

		291		2526587648

		301		2775579392

		310		2523201024

		319		2352462592

		327		2618056192

		333		2689335040

		344		2400488704

		351		2861271040

		362		2666822144

		373		2780148992

		380		2645251840

		389		2962627072

		399		2711556352

		408		2934857472

		415		3127172352

		425		2891656960

		435		3492207360

		441		3308287232

		453		3213713152

		459		3663126272

		471		3591412480

		479		3556156672

		488		3681913600

		496		3492880640

		503		4232133632

		513		4094419712

		522		4186701312

		531		4131051520

		540		4535887360

		549		4289842432

		555		4294379520

		566		4354532864

		577		4731396608

		583		4549605888

		593		4693810688

		600		4653954560

		610		4798696960

		620		4965900288

		625		5250445824

		637		4973836288

		645		5521991168

		653		5035395584

		661		5651849728

		671		5475555328

		680		5123458048

		687		5213668352

		693		4994319872

		703		5552809984

		710		5491043840

		715		5459104768

		722		5809838080

		730		5745581568

		736		5663488000

		741		5657162240

		747		5916705792

		752		6246764032

		758		5740183552

		762		5711432704

		766		5782443008

		771		5936033792

		775		5817147392

		779		5811284992

		785		6082667008

		789		6118382080

		791		6219931648

		794		6281299968

		798		6188777984

		800		6300206592

		804		6100233728

		806		6426548224

		810		6063700480

		811		6394117120

		803		6158817792

		791		6382750208

		780		6477127168

		770		5841099264

		761		5695900160

		750		5473388544

		743		5609190912

		733		5295513600

		725		5387455488

		715		5168110080

		707		5276294144

		699		5007316992

		689		5365486592

		680		4803749888

		671		4468213760

		664		4697226240

		655		4595371008

		647		4814157824

		638		4278752000

		629		4230507520

		619		4472299008

		612		4559291904

		602		3856887040

		594		4238421760

		585		3681047552

		576		3597938432

		568		3536888832

		560		3438773760

		552		3569358592

		543		3535880960

		535		3276203520

		525		3421132800

		516		2551797760

		507		3680128512

		500		2922125312

		493		2757520640

		484		2945628672

		478		2474293504

		469		2273848832

		462		2432993280

		456		2523990528

		443		2492377600

		437		2385455360

		432		2464958208

		423		2523218944

		417		2229860608

		412		2362932992

		402		2543758592

		399		2494843904

		388		2219269888

		382		2051403648

		377		2341983232

		372		2176935424

		366		2144531328

		360		2034052992

		352		2263553280

		350		1941609088

		344		2200476672

		338		2182073088

		333		2024650752

		330		2032537472

		324		2108409728

		317		2139871232

		311		2019030272

		307		1816608512

		303		2017394432

		297		2233253120

		294		2048270848

		288		2148604160

		284		1977778176

		281		2050886272

		275		2169264640

		272		2364499968

		267		1852554752

		263		1958190592

		257		2044726528

		255		2296590080

		252		1911755648

		249		2274496000

		243		1870096128

		240		2074605312

		235		2181428992

		233		2285330944

		229		1971234432

		227		2127828608

		223		1887724416

		218		1703131776

		213		1923925248

		213		1910287616

		211		1860112128

		207		1814726016

		205		1931659776

		203		1946251008

		198		2104100992

		195		1814544256

		191		1870604160

		188		1708884992

		187		1725306112

		185		1780112000
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wf#5

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		30		-3000000000

		32		-2974374656

		39		-2932866304

		46		-2847271424

		62		-2797470976

		76		-2761786112

		88		-2676914944

		97		-2560890112

		104		-2658433792

		109		-2543523072

		115		-2624016384

		123		-2692760576

		132		-2624549120

		143		-2518859264

		154		-2569383168

		162		-2515625216

		171		-2596928512

		178		-2625508352

		187		-2558178304

		196		-2467208960

		204		-2513212672

		214		-2452340224

		223		-2697578240

		234		-2622346752

		241		-2619108352

		250		-2448971520

		259		-2320061696

		270		-2353432320

		277		-2467764992

		286		-2469155840

		294		-2434031872

		304		-2576751872

		312		-2596023040

		321		-2374329600

		328		-2577909760

		334		-2487005184

		346		-2790534912

		356		-2338124800

		366		-2411830528

		373		-2742266112

		381		-2360512512

		390		-2173395712

		398		-2232157696

		407		-2051674496

		417		-2225321984

		428		-1770654336

		435		-1639887872

		442		-1521009152

		449		-1663735680

		460		-1351496320

		468		-1426859648

		478		-1145110656

		489		-892786688

		497		-624170560

		505		-763055360

		514		-516744640

		522		-274332800

		530		-133945600

		540		-303998400

		547		-220077440

		558		171943360

		564		420374400

		572		319171840

		583		614186240

		593		858623360

		601		1199778560

		610		717526080

		618		1152355840

		626		929816960

		637		1591771520

		645		1415948160

		650		1948781056

		662		2448840960

		669		3288755712

		676		4483123200

		686		5468976640

		694		6185971200

		701		6702917120

		709		6682042880

		716		6857124864

		724		7087393280

		731		6969730560

		736		6987914240

		743		6769592320

		750		7064899584

		754		7100072960

		760		7071921664

		765		7063022080

		770		7165405184

		773		7083056640

		779		7409242624

		784		7354038784

		786		7594260480

		789		7116456960

		794		7401318400

		798		7575327744

		802		7430892544

		803		7522972160

		806		7172726784

		809		6929232384

		813		6950006784

		813		6944967680

		807		7417455104

		795		7138782720

		788		6952326144

		775		6847255040

		765		7131466240

		755		6923410944

		748		6693729280

		736		6563410944

		727		6662533120

		719		6782328320

		709		6843303424

		700		6335989760

		691		6144751104

		684		6119857664

		676		6022183424

		666		5991212544

		655		5996690944

		647		5910759424

		637		6169213440

		630		5889681920

		623		5719531520

		611		5708748800

		602		5675423744

		594		5308654080

		584		5360693760

		576		5493709824

		567		4904412160

		558		4880190464

		549		4982013440

		541		5069072384

		532		5313574400

		524		4878449664

		516		4852652544

		508		4673354240

		501		4893876224

		492		4503083520

		486		4710722560

		478		4310611968

		469		4477592064

		461		4491503104

		453		4265123840

		445		4063750400

		438		4314038784

		433		3793441792

		424		4062799360

		419		4399063040

		412		4148794880

		405		4026401280

		399		4091559680

		394		3961738240

		388		4136327680

		381		4228067840

		373		3898955520

		367		3983150080

		361		3754611712

		355		4005043200

		351		3760568320

		343		4177889280

		338		4030666240

		333		3794616320

		332		3836156160

		321		3800299520

		319		3790312192

		312		3458343680

		309		3747069952

		306		3631889920

		300		3581475840

		294		3658516480

		291		3621386240

		287		3789510912

		283		3464062720

		279		3363727360

		274		3487460352

		270		3388417792

		265		3375645440

		261		3606778880

		257		3556505600

		252		3534910720

		250		3638635520

		246		3489866240

		242		3475500800

		238		3808920320

		236		3365885440

		232		3279450112

		229		3618799360

		226		3523825920

		223		3465015040

		218		3605753600

		214		3650314240

		212		3584738560

		208		3092540672

		205		3419237120

		203		3449681920

		201		3680994560

		199		3325820672

		195		3405210112

		195		3311855360

		189		3588971520

		188		3579034112
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temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#5 - doped poly



wf#1

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		26		-4260000000

		25		-4267020480

		31		-4242893440

		40		-4187098560

		56		-4130950080

		69		-3990041280

		82		-3920946880

		90		-3890033920

		99		-3801146240

		104		-3744088960

		109		-3684529280

		118		-3597588160

		127		-3702312640

		137		-3712190720

		146		-3416543232

		158		-3511612672

		166		-3627165440

		172		-3672181440

		184		-3652916480

		189		-3402600192

		201		-3481007680

		209		-3530340160

		217		-3462484352

		228		-3273233600

		234		-3308517952

		246		-3306867072

		254		-3257361472

		262		-3280328000

		272		-3098391424

		281		-3237705920

		290		-3160837888

		296		-3332607232

		310		-2825582848

		319		-3134786048

		326		-3070539904

		335		-2954169728

		344		-2989277824

		351		-2850075904

		360		-2702901888

		367		-2656289024

		376		-2662753792

		385		-2500235520

		394		-2374390272

		404		-2273790848

		417		-2369355904

		423		-2145148928

		431		-1773418240

		443		-1814780928

		449		-1655390976

		453		-1383721728

		464		-1218745856

		471		-1138153216

		483		-917061376

		496		-575497728

		503		-888302080

		510		-503654656

		521		-318860800

		530		-348886528

		535		-329944064

		548		-435556864

		559		-244034048

		562		-61642496

		574		-119419648

		583		51120384

		591		79224576

		602		93683968

		611		112314624

		618		89367296

		626		164759808

		637		453990656

		646		547090176

		655		524793088

		666		628756224

		670		737844992

		680		943752960

		688		1466064640

		696		1852796672

		702		2669569792

		709		3664103680

		719		4759071488

		724		5720196864

		731		6009223936

		734		6118527744

		744		6068966144

		747		6119597824

		751		6078985984

		756		6386528000

		760		6237808384

		767		6527437568

		770		6337856256

		774		6489991936

		779		6573534976

		781		6540880640

		787		6894935808

		789		6418687744

		793		6402753280

		796		6498273024

		800		6425157376

		802		6524287744

		804		6272084736

		807		6617895680

		808		6553030400

		801		6193730304

		791		6386895616

		778		6695957248

		770		6387883776

		756		6336516864

		747		6349696768

		742		5973064448

		730		5959107328

		723		5553961728

		713		5874178816

		706		5773797120

		697		5895416576

		685		5805660928

		679		5406792448

		670		5399998208

		663		5218830080

		654		5287324416

		644		4711552768

		637		4931465984

		625		4998439680

		613		4804702976

		609		4701983488

		600		4568051456

		592		4597370624

		585		4707198720

		574		4548605696

		566		4521833216

		558		4414720768

		548		4307987712

		536		4349638400

		527		4137512704

		523		4213423360

		510		4222141184

		506		4233589504

		493		4204801792

		488		3992421632

		479		4026549504

		475		4212283648

		458		4042216704

		456		3801621248

		447		3808198400

		441		3829861632

		435		4028913408

		428		3580661504

		421		3546082048

		409		3705847040

		405		3684023040

		396		3650160384

		392		3687285504

		389		3497343744

		379		3368869120

		375		3590427904

		367		3588133120

		359		3475998464

		354		3442433280

		349		3452373248

		340		3377961728

		335		3523961600

		330		3140406528

		326		3275822848

		321		3179460864

		314		3379708672

		311		3369352448

		305		3284534528

		303		3215203072

		296		3369609984

		291		2890226944

		283		2987628800

		279		2929568512

		274		3035826944

		271		2999044864

		267		3183231744

		263		3236721920

		258		3069225728

		253		2893671680

		251		2820014848

		248		2880559360

		242		3005734144

		238		2948105984

		235		2894238464

		231		2822042880

		228		2909749504

		222		2843412224

		219		2885955840

		215		2961090304

		213		2776337664

		210		2799002368

		208		2764330240

		202		2912444160

		201		2796287744

		197		2842009344

		195		2755004160

		191		2995191552

		187		2850344704

		186		2844773120

		185		2682231040

		182		2847860992

		177		2631154944

		173		2786167552
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temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#1 - undoped poly
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wf#7

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		25		-469000000

		25		-451305920

		31		-427770880

		42		-368276800

		58		-277590720

		73		-175758560

		83		-100589320

		93		-68728440

		100		-58639960

		105		26989880

		112		112284040

		121		124940760

		130		223401920

		139		234962960

		148		160120352

		157		340591200

		166		436353024

		177		496143680

		184		364505344

		191		294024160

		201		301434944

		211		386668224

		221		518948480

		229		447620384

		239		471442784

		248		858747648

		253		627032320

		263		578959488

		272		694845248

		283		922701888

		292		543167680

		300		954919488

		310		1037312768

		317		874868160

		327		962153408

		336		840450240

		344		1016769728

		351		1002048960

		360		893963008

		368		1018971328

		381		988931648

		390		978400640

		395		1001356800

		407		1097658752

		413		1482980096

		424		1611456512

		432		2062173440

		442		1549735168

		450		1547839872

		461		1776575872

		468		1869082496

		479		2024836736

		486		2294024192

		494		2383213312

		504		2454347520

		514		2479796736

		520		2441402112

		529		2600034560

		539		2743153152

		549		2819185152

		558		2695837696

		564		2996958464

		575		2984557056

		583		3010839296

		592		3108092160

		602		3299120384

		610		3243214336

		619		3271007232

		627		3320347904

		637		3452324096

		646		3613739520

		655		3578195712

		662		3279574784

		671		3625719040

		681		3729562880

		689		3630996480

		697		3962531072

		703		4022079232

		711		4088316672

		718		3762146560

		723		3717387264

		729		4240304640

		735		4055675392

		743		4089207040

		749		4239361280

		751		4207076352

		761		4036678912

		765		4185536512

		768		4546430464

		772		4400932352

		778		4373602304

		782		4641534464

		787		4344976384

		790		4483993600

		795		4557873664

		797		4523542528

		799		4494507008

		804		4551356928

		807		4671772672

		810		4780441088

		812		4777223168

		814		4720729088

		807		4672139264

		797		4456023552

		785		4325768704

		774		4152269824

		765		4228424960

		757		3934057984

		745		3971251712

		736		3968398592

		729		3779104256

		719		3628356096

		712		3677311744

		701		3290597376

		692		3494263296

		684		3283003136

		676		3150513664

		668		2978512384

		661		3114913280

		650		2948504064

		640		2871355136

		633		2803738112

		625		2609447936

		614		2341181184

		606		2396537344

		598		2332836864

		589		2226710016

		580		2110730880

		576		2173851392

		565		2275225600

		556		2067209600

		546		1874918400

		537		1734908288

		528		1992977280

		519		1322666368

		514		1604869760

		503		1181223808

		497		1319467776

		487		1534860032

		479		808548608

		472		985264000

		462		1031984640

		457		769553920

		449		709587648

		443		658753920

		435		570842240

		428		461816384

		421		371545440

		414		541875968

		407		540734208

		402		411837984

		397		26545160

		390		146465472

		383		452804704

		377		493513440

		370		116607800

		368		-117067160

		360		219885920

		355		-15894760

		351		74980120

		344		-185504992

		337		-96552600

		333		14049240

		329		-47396280

		320		-26955400

		316		-291251424

		312		-48056920

		310		-53703960

		304		-291118880

		299		-147174512

		293		-129612040

		291		-205878032

		285		-123117320

		283		-153545312

		277		-145560192

		272		-129800520

		270		-219701680

		266		-269897984

		259		-402674784

		257		-65329640

		252		-77697160

		248		-296527040

		246		-314689344

		241		-38084280

		238		-27196680

		234		-64186200

		230		-287125504

		226		-140292032

		226		-271502400

		221		-160819920

		219		-210348720

		216		-139705312

		212		-457604864

		210		-164186272

		208		-241420832

		205		-351358432

		201		-324206240

		198		-148165072

		196		-269084832

		194		-207023552

		191		-211454880
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temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#7 - doped poly



wf#3

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		26		1856000000

		26		1864783488

		32		1887875456

		44		1973753472

		60		1984087936

		74		2119463808

		85		2178292480

		95		2208132608

		100		2225471232

		108		2078355072

		113		2160051712

		122		2235345920

		130		2226810880

		141		2342860288

		149		2246794752

		161		2240707840

		168		2316456192

		177		2380367104

		187		2278772224

		194		2343380480

		204		2368700928

		213		2326369024

		221		2422953984

		230		2616017408

		240		2513012224

		249		2297725440

		258		2521936384

		269		2360708864

		275		2411171072

		281		2482414592

		291		2526587648

		301		2775579392

		310		2523201024

		319		2352462592

		327		2618056192

		333		2689335040

		344		2400488704

		351		2861271040

		362		2666822144

		373		2780148992

		380		2645251840

		389		2962627072

		399		2711556352

		408		2934857472

		415		3127172352

		425		2891656960

		435		3492207360

		441		3308287232

		453		3213713152

		459		3663126272

		471		3591412480

		479		3556156672

		488		3681913600

		496		3492880640

		503		4232133632

		513		4094419712

		522		4186701312

		531		4131051520

		540		4535887360

		549		4289842432

		555		4294379520

		566		4354532864

		577		4731396608

		583		4549605888

		593		4693810688

		600		4653954560

		610		4798696960

		620		4965900288

		625		5250445824

		637		4973836288

		645		5521991168

		653		5035395584

		661		5651849728

		671		5475555328

		680		5123458048

		687		5213668352

		693		4994319872

		703		5552809984

		710		5491043840

		715		5459104768

		722		5809838080

		730		5745581568

		736		5663488000

		741		5657162240

		747		5916705792

		752		6246764032

		758		5740183552

		762		5711432704

		766		5782443008

		771		5936033792

		775		5817147392

		779		5811284992

		785		6082667008

		789		6118382080

		791		6219931648

		794		6281299968

		798		6188777984

		800		6300206592

		804		6100233728

		806		6426548224

		810		6063700480

		811		6394117120

		803		6158817792

		791		6382750208

		780		6477127168

		770		5841099264

		761		5695900160

		750		5473388544

		743		5609190912

		733		5295513600

		725		5387455488

		715		5168110080

		707		5276294144

		699		5007316992

		689		5365486592

		680		4803749888

		671		4468213760

		664		4697226240

		655		4595371008

		647		4814157824

		638		4278752000

		629		4230507520

		619		4472299008

		612		4559291904

		602		3856887040

		594		4238421760

		585		3681047552

		576		3597938432

		568		3536888832

		560		3438773760

		552		3569358592

		543		3535880960

		535		3276203520

		525		3421132800

		516		2551797760

		507		3680128512

		500		2922125312

		493		2757520640

		484		2945628672

		478		2474293504

		469		2273848832

		462		2432993280

		456		2523990528

		443		2492377600

		437		2385455360

		432		2464958208

		423		2523218944

		417		2229860608

		412		2362932992

		402		2543758592

		399		2494843904

		388		2219269888

		382		2051403648

		377		2341983232

		372		2176935424

		366		2144531328

		360		2034052992

		352		2263553280

		350		1941609088

		344		2200476672

		338		2182073088

		333		2024650752

		330		2032537472

		324		2108409728

		317		2139871232

		311		2019030272

		307		1816608512

		303		2017394432

		297		2233253120

		294		2048270848

		288		2148604160

		284		1977778176

		281		2050886272

		275		2169264640

		272		2364499968

		267		1852554752

		263		1958190592

		257		2044726528

		255		2296590080

		252		1911755648

		249		2274496000

		243		1870096128

		240		2074605312

		235		2181428992

		233		2285330944

		229		1971234432

		227		2127828608

		223		1887724416

		218		1703131776

		213		1923925248

		213		1910287616

		211		1860112128

		207		1814726016

		205		1931659776

		203		1946251008

		198		2104100992

		195		1814544256

		191		1870604160

		188		1708884992

		187		1725306112

		185		1780112000





wf#3

		



temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#3 - undoped poly



wf#5

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		30		-3000000000

		32		-2974374656

		39		-2932866304

		46		-2847271424

		62		-2797470976

		76		-2761786112

		88		-2676914944

		97		-2560890112

		104		-2658433792

		109		-2543523072

		115		-2624016384

		123		-2692760576

		132		-2624549120

		143		-2518859264

		154		-2569383168

		162		-2515625216

		171		-2596928512

		178		-2625508352

		187		-2558178304

		196		-2467208960

		204		-2513212672

		214		-2452340224

		223		-2697578240

		234		-2622346752

		241		-2619108352

		250		-2448971520

		259		-2320061696

		270		-2353432320

		277		-2467764992

		286		-2469155840

		294		-2434031872

		304		-2576751872

		312		-2596023040

		321		-2374329600

		328		-2577909760

		334		-2487005184

		346		-2790534912

		356		-2338124800

		366		-2411830528

		373		-2742266112

		381		-2360512512

		390		-2173395712

		398		-2232157696

		407		-2051674496

		417		-2225321984

		428		-1770654336

		435		-1639887872

		442		-1521009152

		449		-1663735680

		460		-1351496320

		468		-1426859648

		478		-1145110656

		489		-892786688

		497		-624170560

		505		-763055360

		514		-516744640

		522		-274332800

		530		-133945600

		540		-303998400

		547		-220077440

		558		171943360

		564		420374400

		572		319171840

		583		614186240

		593		858623360

		601		1199778560

		610		717526080

		618		1152355840

		626		929816960

		637		1591771520

		645		1415948160

		650		1948781056

		662		2448840960

		669		3288755712

		676		4483123200

		686		5468976640

		694		6185971200

		701		6702917120

		709		6682042880

		716		6857124864

		724		7087393280

		731		6969730560

		736		6987914240

		743		6769592320

		750		7064899584

		754		7100072960

		760		7071921664

		765		7063022080

		770		7165405184

		773		7083056640

		779		7409242624

		784		7354038784

		786		7594260480

		789		7116456960

		794		7401318400

		798		7575327744

		802		7430892544

		803		7522972160

		806		7172726784

		809		6929232384

		813		6950006784

		813		6944967680

		807		7417455104

		795		7138782720

		788		6952326144

		775		6847255040

		765		7131466240

		755		6923410944

		748		6693729280

		736		6563410944

		727		6662533120

		719		6782328320

		709		6843303424

		700		6335989760

		691		6144751104

		684		6119857664

		676		6022183424

		666		5991212544

		655		5996690944

		647		5910759424

		637		6169213440

		630		5889681920

		623		5719531520

		611		5708748800

		602		5675423744

		594		5308654080

		584		5360693760

		576		5493709824

		567		4904412160

		558		4880190464

		549		4982013440

		541		5069072384

		532		5313574400

		524		4878449664

		516		4852652544

		508		4673354240

		501		4893876224

		492		4503083520

		486		4710722560

		478		4310611968

		469		4477592064

		461		4491503104

		453		4265123840

		445		4063750400

		438		4314038784

		433		3793441792

		424		4062799360

		419		4399063040

		412		4148794880

		405		4026401280

		399		4091559680

		394		3961738240

		388		4136327680

		381		4228067840

		373		3898955520

		367		3983150080

		361		3754611712

		355		4005043200

		351		3760568320

		343		4177889280

		338		4030666240

		333		3794616320

		332		3836156160

		321		3800299520

		319		3790312192

		312		3458343680

		309		3747069952

		306		3631889920

		300		3581475840

		294		3658516480

		291		3621386240

		287		3789510912

		283		3464062720

		279		3363727360

		274		3487460352

		270		3388417792

		265		3375645440

		261		3606778880

		257		3556505600

		252		3534910720

		250		3638635520

		246		3489866240

		242		3475500800

		238		3808920320

		236		3365885440

		232		3279450112

		229		3618799360

		226		3523825920

		223		3465015040

		218		3605753600

		214		3650314240

		212		3584738560

		208		3092540672

		205		3419237120

		203		3449681920

		201		3680994560

		199		3325820672

		195		3405210112

		195		3311855360

		189		3588971520

		188		3579034112





wf#5

		



temperature (C)

stress (dyne/cm2)

stress vs. temperature - wf#5 - doped poly



wf#1

		POLYSILICON: STRESS VS TEMPERATURE

		A128481

		T		stress

		C		dyne/cm2

		26		-4260000000

		25		-4267020480

		31		-4242893440

		40		-4187098560

		56		-4130950080

		69		-3990041280

		82		-3920946880

		90		-3890033920

		99		-3801146240

		104		-3744088960

		109		-3684529280

		118		-3597588160

		127		-3702312640

		137		-3712190720

		146		-3416543232

		158		-3511612672

		166		-3627165440

		172		-3672181440

		184		-3652916480

		189		-3402600192

		201		-3481007680

		209		-3530340160

		217		-3462484352

		228		-3273233600

		234		-3308517952

		246		-3306867072

		254		-3257361472

		262		-3280328000

		272		-3098391424

		281		-3237705920

		290		-3160837888

		296		-3332607232

		310		-2825582848

		319		-3134786048

		326		-3070539904

		335		-2954169728

		344		-2989277824

		351		-2850075904

		360		-2702901888

		367		-2656289024

		376		-2662753792

		385		-2500235520

		394		-2374390272

		404		-2273790848

		417		-2369355904

		423		-2145148928

		431		-1773418240

		443		-1814780928

		449		-1655390976

		453		-1383721728

		464		-1218745856

		471		-1138153216

		483		-917061376

		496		-575497728

		503		-888302080

		510		-503654656

		521		-318860800

		530		-348886528

		535		-329944064

		548		-435556864

		559		-244034048

		562		-61642496

		574		-119419648

		583		51120384

		591		79224576

		602		93683968

		611		112314624

		618		89367296

		626		164759808

		637		453990656

		646		547090176

		655		524793088

		666		628756224

		670		737844992

		680		943752960

		688		1466064640

		696		1852796672

		702		2669569792

		709		3664103680

		719		4759071488

		724		5720196864

		731		6009223936

		734		6118527744

		744		6068966144

		747		6119597824

		751		6078985984

		756		6386528000

		760		6237808384

		767		6527437568

		770		6337856256

		774		6489991936

		779		6573534976

		781		6540880640

		787		6894935808

		789		6418687744

		793		6402753280

		796		6498273024

		800		6425157376

		802		6524287744

		804		6272084736

		807		6617895680

		808		6553030400

		801		6193730304

		791		6386895616

		778		6695957248

		770		6387883776

		756		6336516864

		747		6349696768

		742		5973064448

		730		5959107328

		723		5553961728

		713		5874178816

		706		5773797120

		697		5895416576

		685		5805660928

		679		5406792448

		670		5399998208

		663		5218830080

		654		5287324416

		644		4711552768

		637		4931465984

		625		4998439680

		613		4804702976

		609		4701983488

		600		4568051456

		592		4597370624

		585		4707198720

		574		4548605696

		566		4521833216

		558		4414720768

		548		4307987712

		536		4349638400

		527		4137512704

		523		4213423360

		510		4222141184

		506		4233589504

		493		4204801792

		488		3992421632

		479		4026549504

		475		4212283648

		458		4042216704

		456		3801621248

		447		3808198400

		441		3829861632

		435		4028913408

		428		3580661504

		421		3546082048

		409		3705847040

		405		3684023040

		396		3650160384

		392		3687285504

		389		3497343744

		379		3368869120

		375		3590427904

		367		3588133120

		359		3475998464

		354		3442433280

		349		3452373248

		340		3377961728

		335		3523961600

		330		3140406528

		326		3275822848

		321		3179460864

		314		3379708672

		311		3369352448

		305		3284534528

		303		3215203072

		296		3369609984

		291		2890226944

		283		2987628800

		279		2929568512

		274		3035826944

		271		2999044864

		267		3183231744

		263		3236721920

		258		3069225728

		253		2893671680

		251		2820014848

		248		2880559360

		242		3005734144

		238		2948105984

		235		2894238464

		231		2822042880

		228		2909749504

		222		2843412224

		219		2885955840

		215		2961090304

		213		2776337664

		210		2799002368

		208		2764330240

		202		2912444160

		201		2796287744

		197		2842009344

		195		2755004160

		191		2995191552

		187		2850344704

		186		2844773120

		185		2682231040

		182		2847860992

		177		2631154944

		173		2786167552
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stress (dyne/cm2)

stress vs. temperature - wf#1 - undoped poly
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