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F1Lym THICKNESS MEASUREMENT 8

MODEL 210




System DESCRIPTION

The Model 210 Film Thickness Measurement Systemm ineor-
parates every feature found in Nanometics’ earfier generation
NanoSpecSFT fim thickness measurement equipment but
offers even greater speed and flexibility. The nesy loser cost AFT
determines fitm uniformity through improved wafer theough-put.
“The higher through-put capability {resulting from 2 4 times
faster measurement scan) and ultra-fast computer make the
Model 210 the fastest NanoSpec to date. Smaller spot size for
messutement on product wafers of staller geometries, CRT
display of data, SECS [ intetface (now 2 standard feature), and
optional cassette-to-casserte Nanot.oader & (allowing Gpoint
uniformity tests) eahance the Model 210 flexibility

Standard features on this opticabmicroscope based, com-
puteeized non-contact syster include 2 microspectrophotometer.
‘head: with holographic grating manochromator; low-noise
gallivm arsenide PMT; linear wavelength and photo-intensity

displays; customized microscope with Koehler iumination; and
longlife tungsten famp. The Model 218 aiso has 2 varisble field
diaphragm and turcetmounted 5X, 10X, and 40X parfocal objec-
tives with 4.25 & imm diameter measuring aperture. A
monocular viewer with 2 10X eyepiece ensures precise focation
on areas to be mexsured, and the systeny's highly accueate
mechanical stage has dual wafer holders and sfider.

Inaddition, the Model 210 offers 2 space-saving microcomputer,
CRY wyminal that allows disect operatox interface to standard
film programs, and 32 user-defined tests, inchuding 2-point
calibrations and statistical analysis. User tests and sttistics are
stored in rion-volatlle, battery backed CMOS RAM. Datatink I
hardware and software (now sandard) enable the Model 210 1
e contealed by, and communicate with, a host or network
computer according to SEME SECS 1l protocol.

Key FEATURES

» Low cost — fower than any other fim thickeess
spectrophotometer Systea.

» Fast measurement scan of 2.5 seconds,

» Smaller spot size.

» New design for increased measurement accuracy and
precision down 10 1008

» Microspectrophotometer head electrontics engincered t
produce the most sizble measurement system in the industry.

» DataBank 1™ for statistics and exact calibration - user-defined
programs now standard,

» Reflectivity program — standard.

» Victual system immunity to line voltage changes and
temperature fluctuations.

» Special fim program software available - Gahs, EPADI4EZ
Resist, etc.

» 3" to 6" wafer capacity.

» 8" wafer capacity available.

» SECS 1 interface — standard,

» Cleanroom-compatible prister available.

» Automated randoim access waler foad/antoad available.

» Long cables offering femote computer placement o save
wble space.

THE STANDARD PROGRAMS INCLUDE THE FOLEOWING FILM TYPES:

haadling,

% 1, Scon Dioxide on Slicon
&2’ Sicon Niride on ticon

ALSO INCLUDES OBJECTIVE LENS PROGRAM FOR EACH FILM:

SPOT SIZE (NOMINAL)
Microns

25 Microcs.
£.5 Microns
2.5 Microns

Sporificaions ae sabject 10 chaoge without sutice.



Operation onuah NANGSPEC/AFT . Moded. 1/218VT Reviston A

A0 fpect

4.3 Technical Specifications

Ronge of thicknesses: 18% to 588,090 angstroms
Spot sizes: 56  um with  6X objective
25  um with 16X objective
6.5 um witn 40X objective

.5 um with 188X cbjective {optionsl)

Statistical deta accumulation

Datal.ink (SECS 1I

Film types;: Oxide on Silicon: Nitride on Silicon;
Negotive Resist on Silicon;  Polysilicon ea Oxide;
Negative Resist on Oxide: Nitride on Oxide:
Tnin Oxide on Stlicos; Thin Nitride on Silicon;
Polyimide on Silicen: Positive Resist on Silicon;
Positive Resist on Oxide; Reflectancs Mode;
Thick Films EPAYTLEZ Photo Resist
Yary Thin Oxide (VT only} Very Thinm Nitride (VT only)

Reproducibility: 5A +5% depending wpon the Film Type
Typical meosurement time: 2.§ seconds
Power dissipation: 258 watts
Primory powers 117 volts ac £5% @ 5B/68 Hz

Isolated iine free of surges or pulses
Ambient Temperature: 58 to 99 degrees F

% to 32 degress C

Temperature variation: 43 degroes F (12 degrees C)
Humidity: moximum 9%

T
Inches ! Centimeters
N ) [ W [ .
Mteroscope and
spectrophotometer |30-5/8 24-1/2 26 77.79 62.23 50.88
Computer 9-1/2  7-1/2 21-1/2 | 26.13 13,085 54,61
Clean room printer | 3-1/18 7-3/8 6-1/2 | 7.9 18.73 15.51
€T Terminal 1 13-1/2 13-1/2 | 35,56 34.29 34.28 |
Keyboard 2 18-1/2 8 5.08 46.99 26.32 |
Chart Racorder 4-3/6 9 18-1/2 | 12.27 22.86 26.69 |

Weignt:
Microscope & $pECTrophotomater 51 pounds
Computer 9 pounds
Clean room printer 3.5 poundas
GRT Termingl 22.2 pounds

Keyboard 3.2 pounds
Chart Recorder 7.5 pounds

Cleoronce must be suffigient gt rear for routing saples.

Mencanteics toe. ]



Oparakian Monusl--NASSPEC/AFT Mogel 2U/218YT

Retaton &

ynder-

std. iying

Prag Range, Angstroms | Repeat—| Silicon |Refractive

No. F11m Type #in  Max  jobility| Dioxide | Endex

Thickness

1 |Silicon Dioxide s8¢ 59,080 5 A ——— 188
on Siltcon o

2 |Stlicon Nitride 408 50,998 5A ] - ER
on Silicon ¢

% |Negative Resist $68 50,000 w5 A - 1.5%
on Silicon

4 {Polystlicon on <508 19,909 2% 3.98
S111con Dioxide

E] Negative Resist on |4.008 39,809 +5% 1.88
S111c0n Dioxide

8 Stiicos Nitride on 388 3,568 +5% 2.6¢
Stlicon Dioxides

7 {Thin Oxide <198 S8 45 A 1.45
on Silicon

8 Thin Nitride <188 548 8 A [ e 2.9¢
on S1iicon :

% [Polyimide 309 59,949 +5% - 1.78
on Siitcon

16 |Positive Resist 59 40,080 N 1.8
on $ilicon

11 |Positive Resist on |6 00§ 308.20¢ +5% 1.8
Silicon Dloxtde

12 [Refiectance Modes 379-80¢ no 15% N/A

13 jThick Filmese 458 microns ped won

1% |Red Resist 4,988 38,908 +5%
o $ilicon

15 |very Thin Oxide # |20  4S# A 28

16 |[very Thin Nitride #[20 450 A 2%

* 18X objective ooly

s% 5% or 16X objective only (depending upon thiskness)

w#w Operator musT tnput refractive index valus.

# Available only on Model 21BVT

Table 4-5, Fim Types

Nononetrtcs Ino.

Defoult is 1.22.




Operation Monusl NANGSPEG/AFT Model 218/20VT Bavision &

.
4.3 Technical Specifications For
Range of thicknesses: 108 to 590,008 angstroms 200 o />/
Spot sizes: 58 um with 8% objective

25  um with 19X objective

6.5 um with 49X objective

2.5 um with 198X objective (optionul)
Statisticol duta occumulation

Datadink (sEcs 11 tible)

Film types: Oxide on Silicon; Nitride on Silicom;
Negative Resist on Silicon;  Polysilicop on Oxide:
Negotive Resist on Oxide: Nitride on Oxide:
Thin Oxide on Silicon: Thin Nitride on Silicen;
Polyimide on Silicon; Positive Resist on Silicon;
Positive Resist on Oxide; Reflectance Mode;
Thick Films EPASTLEZ Photo Resist
Very Thin Oxide (VT only) very Thin Niteide (VT only)

Reproducibility: 54 +5% depending upoo the Film Type
Typical measurement time: 2.5 seconds
power dissipation: 258 watts
Primory powee: 117 velts o 5% @ 38/68 Hz

i Isolated line free uf surges or pulses
Ambient Temperature: 58 to 94 degrees F

18 to 32 degress

Temperoturs variation: 3 degrees F (12 degress C)
Humidity: moximum 90%

Inches [ contamstors
W o H [ o .
Microscupe and
spectrophotometer |38-5/8 26-1/2 23 77.79 62.23 50.88
Computsr 9-1/2  7-1/2 21-1/2 | 26.13 19.45 54.61
Clean room printer | 3-1/18 7-3/8 8-1/2 | 7.84 18.73 18.31
CRT Terminal i 13-1/2 13-1/2 | 35.56 34,28 34.29
Keyboard 2 18172 8 5.8 46.93 28.32
chors Recordsr w3/ 8 1g-1/2 | 12,67 22.86 26.68
Welght:
microscope & spectrophotomster 51 pounds
Computer 26 pounds
Ciean room printer 3.5 pounds
CRT Terminal 2.2 pounds
Keyboard 5.2 pounds
Ghart Recorder 7.5 pounds

Clesrance must be sufficient at rear for routing caples.

Nenmexriss G g



Operaticn Manusl--HANSPEC/FT Hadel 218/218%T Revision A

For — 208 ALY

under-

std. iytag

Prog Ronge, Angstroms | Repeat~| Silicon |Refractive

No. Fiim Type Min Max ability| Dioxide TIndex

Thickness

1 |silicon Dioxide 488 50,000 152 - 14y
on Silicen

2 istlicon Nitride 4oe 56,800 P 2.48
en Silicon

3 |Negative Resist 546 56,000 28 A e 1.55
on $ilicon

4 |Polysilicon on <806 18,980 s2% 308~ 3.8
Silicon Dioxide 1,208

s |Negotive Resist on |4.59% 30,800 45% 198 1.55
Silicon Dioxide 15,960

§  ISilicon Nitride on | 388 3,580 5% 320- 290
Silicon Dioxide 3,500

7 |Thin Oxide <188 599 P 1.5
on Stiicon

& |Thin Nitrige <198 2] B AL 2.00
on $ilicen

9 |Polytmide 560 59,099 5% e 1.78
on $iltcon

12 Positive Resist 508 48, 900 5 A —— 1,86
on Siltcon

11 |Positive Resist an {4,999 30,098 +8% 108~ 1.4
Stlicon Dioxide 15,008

12 |Reflectarnce Mode® 370-968 nm 5% NiA

13 |Thick Filmses 4-5¢ miceons 5% wan

14 |Red Resist 4,489 8,000 5%
on Stlicen

15 [very Thin Oxide # |20 450 A 2%

16 Very Thin Nitride #{20 458 A 2%

« 18X obgective only
w» 5X or 19X objective only (depending upon thickaess)
“aw Ogerator must input refractive index value. Oafoult is 1.28

# Avatiable osly on Model 218VT

Table 4-5. Fim Types

Honanatrics tne a3



Systems

#7002:0080

Includes sturdy Jarge-depth microscope with 55" travel stage
and two-position wafer slider suitable for 3" and 4 wafers,
cleanroom operations manual, and one spare tungsten lamp.

#7502-0081

Same as #7002-0080 except includes sturdy, large throat-depth
miicroscope with 575" travel stage and two-position wafer
stider suitable for 4" and 57 wafers.

#7002-0066

Same zs #7002-0080 except includes sturdy, karge throat-depth
microscope with 66" travel stage and two-position wafer
slider suitable for 5" and 6" wafers,

#7002-0092

Same 25 #7002-0080 except includes sturdy, large throatdepth
microscope with NanoLoader™ §f Automated Wafer Loader for
weezer-free, cassette-to-cassette transfer of 47, 57, and 67 wafess.

Orr10NS

#9640-0015

100X Dry Objective provides nominal 2.5 micron spot size
mdthc\mcofﬁknpmgmmmmcasuremwknwmmmgc
below 50008 Obj
et nosepiece.

#8703-0181

Cleaneoom Primter produces highly legible copy.on particle-
free thermally sensitive papes.

#6700-0304

8” Dual Wafer Stage and Stand offers §7x8” travel stage and
custom microscope for 87 wafers.

#72010518

5" Sirdp Chart Recorder (Linear Model 156} is speciafly
modified to opesate with the Modei 210 Film Thickness
Measurement System 1o plot interfergrams. The recorder has 01
olt span, 12 chart spocds, and femote startstop input. it
includes connector cable, three rolls of chart paper, and two

 spare pess,

#9630-0009

Centerable Nosepiece offers paroentealization of four (4}
ohjective lens. Useful for Jocation of small features with high

" power objective lens.

#8700-0318

“CAL-PAC™” Fllm Thickness Reference Standard for easy
and convesient monitoring of your Model 210 precision and
stabifity.



