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INTRODUCTION

The semiconductor industry has been moving toward higher circuit integration and densi-
ty, as well as higher production yield. With this trend in mind, we have developed a nev
wafer process evaluation SEM, Model S-7840. In addition to the basic user-friendly design,
the S-7840 has integrated many convenient and useful functions as described in this
brochure. We trust that the S-7840 wiill provide the industry with a new field of view for
imaging, defect review and microanalysis, as well as CD-measurement.
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Schottky emission electron source, allows for high imaging resolution of up to 4 nm
and a high wafer tilt angle of up to 60 degrees. lts double-detector system, consisting
of a through-thedens E x B filter system and a standard detector below the lens, collects
almost all signals generated from the sample at all titting conditions. ‘The S-7840 is
equipped with a precise and stability-enhanced multi-axis sample stage. This enables a
panoramic viewing of wafers at optimum tilt angles and orientations, thereby allowing
minimum working distances for the best quality images. User-friendly access to all
stage parameters is provided through a new intuitive “Panoramic Stage Controller” win-
dow.

~fect re ] New GUI window:

. - : - R “Panoramic Stage Controlier”
The S-7840 can be directly linked with all major defect inspection and/or data manage-
ment systems via networking. New software functions offer improved precision for
particle and defect locations, and its clearly structured and intuitive Graphical User
Interface allows a fast and convenient review and classification of defects and particles.
Images may be saved on the intemal hard disc of the 57840 and can be uploaded
together with the classification data through the network. Automatic Defect Review
and Defect Classification is available as an option.

aAndl s using EDX* SPECirosc ':I:a: .

Elemental microanalysis of interesting particles can be precisely performed by EDX
spectroscopy on the S-7840. The high take-off angle of 45 degrees, the maximum
beam energy of 15 keV and the high probe current available from the Schottky
emission electron source offer ultimate analysis capability for light as well as heavy
elements. Convenient operation of the EDX system is possible from the standard
SEM operating console.*?

*1 EDX: Energy Dispersive X-ray Spectroscopy
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The precisely controlled electron beam system including the Schottky emission electron
source of the $-7840 gives the ability of high precision and fully automated (pro-
grammed) CD measurements. The S-7840 uses the same pattern recognition and mea-
surement algorithms as the Hitachi 58000 and $-9000 serfes that are worldwide starr
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dards for Critical Dimension Metrology. These include hole measurements using polar System System

coordinates width and-width roughness measurements and various optional functions.
This makes the S-7840 the most ideal tool for engineering and process evaluation work.




Normal SEM operations are performed by the mouse through the. intuitive Graphical
User Interface which is basically identical to that of the popular 58000 and 5-9000 CD-
SEM series. Manual navigation by using a trackball is also available, and the builtin
optical microscope facilitates field search. -
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From chip cross sections to wafers and masks, the $-7840 is compatible with various
sample requirements. It also allows interfacing with various systems through network-
ing.
1) The $-7840 images and measurement data files can be transferred to outside PCs
through the network. (Option: Terminal PC) HEEE -
2) By using Data Stations, it is possible to a) create recipes offine, b) manage files Graphical User Interface
remotely, ¢) monitor the instrument reaktime, d) transfer images and measurement
data for central management automatically. (Option: Data Station)
3) The S-7840 can be interfaced with various data management systems for a total
data management. {ex. Hitachi MI-7000 Yield Enhancement System)
4) Optional C to C Mask loading.
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*3: MI-7000 (AS-5000) is Hitachi’s Yield Enhancement System Product.
Other venders’ yield management system linkages are also available.




SPECIFICATIONS

Secondary electron image resolution:

Installation W

4 nm (Tilt angle=0, Vacc.=1kV] :
Magpnification: x100 ~ 200,000 Room temperature: 20 ~ 25°C (At =2°C or smailler}
Accejerating vo[tage: 0.7 ~15kV Power: Slngle phaseAC 100, 115, 200, 220, 240 V £10%, 7 KVA (50/60 HZ)
Optical microscope: %110 (magniﬂcatfonj Gas/air source: Dry Nz/dry air (for vent): 400 ~ 880 kPa
Measurement repeatability: 5 nm {3 sigmaj} Air {for pneumatic valve control): 600 ~ 880 kPa
" or less than [% (whichever is larger] Vacuum (for operation of C to C): 13 ~ 40 kPa
Wafer size: 200 mm dia. or 150 mm dia. -
Sample stage: S-axis CPU controf Installation layout W
XY: 0 ~ 200 mm —
Tilt: 0 ~ 60° RP(option) Evacuation duct'! _ Wall switchgear*3
Rotation: 0 ~ 360° 2 A
Stage positioning accuracy: +5 pm / LFI\ 360/] \
Wafer exchange: . [
Cassette to cassette autoloader system Oi" N2 and = (j C,)
acuum sources (=1 h
Computer: ) pre 52%*(’“] AP Tl i
Engineering Work Station (20 inch CRT) ol iy power | ¥ Circulator
External memory: 3.5 inch FD, 3.5 inch MO A uniiH & |s20m)|y
Networking with wafer inspection systems: Weight (588%0‘@)) (B0Kg) | *©
(Option) . L= 535 | |38
Elemental microanalysis: Energy dispersive ggg(re)mamtenance [ ﬁ Beinorahoe
X-ray spectrometer (Option) area
" - - {///){///V/////?///// VS Main unit ) Clean room
Dimensions & weight & g § Foot (2,000 kg) _Control unit @
Column: 126 (W) x 160 (D) x 190 (H) ecm g : o —L EDX control system
2,000 kg 4 g——_ 7 (option) /
SEM controf unit: 60 (W) x 129 (D} x 186 {H) cm 72181 19004 | 8| 1800
340 kg % raof| G0k [[ T g
Power supply: 54 (W] x 87(D} x 180 {H) cm ? cgo = . o™
380 kg 72 , S
HV Unit: 40 (W) x 76 (D) x 78 {H) cm e | E—
80kg 1 v %
Rotary pump: 36 (W) x 65 (D) x 52 (H} cm 8 Vi e
57 kg x 2 sets (Option) a 90_| [200] 702 |[200] Unit:mm
7.\ 700 1262 | | 400 | \6oo _[200 915
Optional accessories B
Photo.CRT unit S;')%Za maintenance ;'gg cr:gl&t)enance HV unit (80 kg)
SECS communication interface
Interface for wafer inspection systems
Watfer holders 200 mm dia., 150 mm dia. Notes:™,",": ltems prepared by user
Cross-section holders
(95, 90, 75, 60, 0, degrees),
Custom holder is available.
Cto C Mask loader,
Image filing system
Terminal PC, Data Processing Software, -
Automatic Defect Review,
Automatic Defect Classitication NOTICE: For proper operation, follow the instruction
manual when using the instrument.
/”E{m Reliable products and Hitachi Instrument Dlv. is Specifications in this catalog are subject to change with
systems of proven promofing environmental or without notice,
I so 9 0 0 quality for high 1SO 14001 consciousness throughout as Hitachi continues to develop the latest technologies
customer satisfactlon. CERTIFIED its manufacturing operations.  and products for our customers.
H ITAC H I For further information, please contact your nearest sales representative.
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Cost of other facilities (incl. waste treatment) Same as

SEM5

SELONCATY CECIIoN “Tane resoulion Installation B

% nm (Tt angie=0. Vacc =1k - -
Magrticatior 100 ~ 200,000 Room remperaiure 20 ~ 25%C 14T =2°C or smaler]
Arceseratng voltage 0.7 ~ 15 kv “gyaver Sngie phase AC 100, 115, 200, 220, 240V £10%:, 7 kVA [50/60 Bz,
Onticat rxcroscoge. 1 0 imagrificaton: Gas/a1 source. Dry N, /dry e fice verki 400 ~ 880 xPz
tAeasurement repeatatuity 5 nm 13 SGMA: Ar [for prsumanc vaive conol) 600 - B8O «Pa

o /35 Than | % Ruhienever 5 ' 31GeTn Vaa umn tior operaon of Cto Cf 13~ 40 kPa
Water cize 200 rem dia. o 150 mm dia.
samoie stage’ S~xs CPU controi Installation layout B
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Dimensions & weight & g 8| oot '
Column. 126 (Wix 160 D} x 190 tHj em g —= PEDX conerol systom |
2.000ka 2 @t '% {option) /
Sehg contror unir 80 W7 x 179 i X85 imam 7 s | —o
140 kg 2 ' ’ £
Power suopYy: 5¢ (Wi x 870 x {80 () om 2 82| . - Tlg _
380 wa 7 | \ {— [
MR Unit: 40 (WA x 76 (D x 78 (i aT 2 1l o\l = | |
80kq 4 g% \ \ |
Rotary pump. 36 W) x 65 (D1 x 52 (Hl cm Z ] | | Unk:mm
57 kg x 2 ses [Quver) a 90| 0ol 702 \j200) ‘x
%\ 1,262 | 400 | \eoo g @15 |
QOptional accessories B \ \
Sido maintenanca  Top mamntenance HV unit (B0 kg)
Prynn CRT urwe space space 200

SECS cormmmuncesan inkeriace
Iwerare 1o wafer snspeciion systems )
Wafter holgers 200 e ¢ 152 mm da Notes™.,>: iiems prepared by user
Cross-smction hoicler

75, 90 75. 60. 0. axpeest
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Revision History

et Change i
el Suangs Description of Revision and Reason s Eflf;e:tt;ve
Originator Analyst
General revision. Added specific check wrt cost of electrical energy.
J JV Removed checkpoint wrt LIS and added Fabguard & Acquaint S. De Bruycker | 20-Sep-2016
instead
K JVM 2-yearly review. No content changes. S. De Bruycker | 27-Sep-2018
L 2-yearly review. No major changes. Added ‘Altair as defect Eah.
JVM measurement method. S. De Bruycker | 01-Feb-2021
M JVM Added a chapter 6 concerning ergonomic aspects S. De Bruycker | 28-May-2021
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