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A constant leader in the field of electron optics instrumentation, JEOL has 

already supplied more than 1000 scanning microscopes the world over. And to  its 
powerful SEM line, JEOL has now added the high-performance multi-purpose 
JSM-35 ... a future-engineered instrument born out of JEOL's total experience in 
electron optics technology. 

The JSM-35's basic design concepts include the ease of stably obtaining high 
performance, and truly user-oriented system expandability by the provision of 
over 60 attachments. Thus, the JSM-35 can be used for a wide variety of applica- 
tions ranging from routine work such as quality control to the most advanced 
research. 

N o  matter where it is employed, this all-solid-state modular instrument will 
assure the best o f  its performance ... backed by JEOL's world-wide service net- 
work. 

kit 
Complete Provision for Ultimate Performance 
with Exceptional Ease of Operation 

HIGH RESOLUTION-THE INTEGRATION OF TECHNOLOGY IN SCANNING 
ELECTRON MICROSCOPY-substantiates the high performance and reliability of the 
JSM-35 multi-purpose scanning microscope. 

I AUTOMATIC COMPENSATION FOR FOCUS AND MAGNIFICATION UPON AC- 
CELERATING VOLTAGE CHANGE is provided over the entire range from 0 to 39 kV. 

E 
A WIDE RANGE OF ACCELERATING VOLTAGES enables you to set the optimum 
condition for your specimen. 

. ;*22. 
SIMPLIFIED AND AUTOMATED OPERATIONAL SEQUENCE INCLUDING ASTlG 
MATISM CORRECTION AND CONTRAST & BRIGHTNESS CONTROL makes  yo^ 

a skilled operator from the outset. 

MAINTENANCE FREE ELECTRON OPTICAL COLUMN provides a guaranteed resolu- 
tion of 100 .& routinely for at least 6 months without column cleaning. 

VERSATILE EUCENTRIC SWING-OUT GONIOMETER STAGE WlTH AN AIR-LOCK 
MECHANISM (optional) permits the specimen chamber to be kept in a vacuum all the 
time, and allows large specimens to be accommodated merely by opening the stage. 

A FULL LINE OF MODULAR ATTACHMENTS FOR MATERIAL AND BIOLOGICAL 
RESEARCH, as well as for quality control, can be supplied to make the JSM-35 a real 
user-oriented system. 

TOTALLY IN-FOCUS IMAGE IS AVAILABLE WITH FULL FOCUS MODE BOTH 
FOR ELECTRON OPTICS AND ULTRAHIGH RESOLUTION CATHODE RAY TUBE, 

Tungsten trioxide 6,000X 



electron images at a work~ng distance of 15 mm. 
No other SEM can guarantee such h~gh resolution at thls 

long worklng distance which permits specimens to be tilted up to 
60° with a satisfacton/ depth of field. 

The world's largest SEM manufacturer, JEOL has always 
announced the guaranteed resolution of its Instruments wlth 
complete conf~dence. See our Images and compare with others'. 

I 

Magnetic tape IO0,OOOX 

As will be mentioned In the opposite page,lt is i 

automatic focus and magnification compensation 

thus stays in focus and remains at the same magnifi 
when the accelerating voltage is changed. 
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The scanning electron microscope, when intended as a multl- 
purpose type, must have a wider accelerating voltage range with 
minimal step intervals since qecimens are too diverse to be 
examined with a small voltage range having limited steps. The J 
JSM-35 Scanning Microscope covers from 0 to 39 kV in 1 kV 
steps, allowing the optimum conditions to be selected for indi- 
vidual specimens. .. for instance. higher ranges for transmission 
mode, X-ray analysis, etc. and lower ranges for biological and 
non-coating specimens, etc. 

Transmitted Electron Image 

I Dependence of Image Quality on Accelerating Voltage 
Red Blood Cells 1,000X 
a. 3 kV b. 9kV c. 13kV d. 35kV 



Skill is now not a factor for taking good pictures since major 
operations such as astigmatism correction and exposure setting 
are simplified and automated. 

ASTIGMATISM MONITOR 
Astigmatism correction is one of the most important opera- 

tions to obtain quality micrographs at high magnifications. The 
JSM-35 is provided with an astigmatism monitor and "RAPID 
SCAN" which permit astigmatism correction and focusing to be 
performed using both under- and over-focused images displayed 
simultaneously on a single CUT. 

AUTOMATIC CONTRAST 81 BRIGHTNESS 
CONTROL (ACB opti-1) 

Contrast and brightness control following astigmatism correc- 
tion, and focusing for photographing can also be performed auto- 
matically. In short, no operation is needed after focusing, except 
just pressing the "PHOTO" button which activates the shutter of 
me automatic camera, synchronized with the scan generator and 
photo recording circuit 

Automatie OMltrast Bnd Bribtmss Control 

a. Astigmatism monitor U r P ,  
b. Astigmatism monitor ON, 
c. Astigmatism monitor ON, 
d.  Astigmatism monitor OFF, 



I MAINTENANCE FREE ELECTRON OPTICAL COLUMN = 

r VERSATILE EUCENTRIC GONIOMETER 7 

The welens electron optical column with reserve capability 
a high resolution of 100 A, with the aid of a specially 

,and a special cleaning mechanism. As a result, the guaranteed 
resolution can be routinely achieved for more than 6 months 

eas@~ is prQvlded with an airbdc ctr(~mtwr JAGS 

the. The. specimen ohmber is thus kept in a high 
&i& phimixerr mtarninatian from the m i m e n  

MP)I rn be loadd by w i n g  the swingout 
isextremely u M u l  also for the cryo 

'9lpmiss(of1 ~ l l i ~ s c o p y ~  be performed with 

full line of modular attachments gives the JSM-35 ex- 

Gc ia ted  attachments make the JSM-35 a sophisticated, high 

CRY0 SCAN, a biological version of the JSM-35, pioneers 
world in scanning electron microscopy, especially in the 

1 DIVERSE APPLICATIONS 1 

w r y  
Electron 
Detector 



In case the electron probe scans the highly ~nclined specimen 
surface, the image is defocused at the upper and lower edges. On 
the JSM-35, this defocus can be corrected with its full focus 
capability. Furthermore, since the direction of correction is along 
the horizontal scanning line, correction can be readily performed 
by watching the scanning line. Other instruments in which 
the direction is vertical, require more than one full frame scan 
for correction purposes. 

Corrections can be done independently of specimen orien- 
tation, with the aid of the scan rotation attachment (SRT 
optional). 

Full focus capability is also applied to the ULTRAHIGH RES- 
OLUTION RECORDING CRT providing 2,500-line resolution 
per frame. The entire area of an image on the CRT can thus be 
sharply focused. The ultrahigh resolution CRT facilitates the 
making of a montage image in conjunction with distortion-free 

jing capability. 

Full Focus for S~ecirnen Tilt .:.: 

Y :" 

*,:. . ' 
I.>. ' -  

OFF .- 
' I  ... 

Bed Blood CeNs 1,000X 

Glornelurus, rat Direct 5OOX Total 2,600X 
Courtesy Dr. J. Tokunaga, Kyushu Dental College - 





1 I E&ECTRQU)N OPTICS 
JEOL's years of experience in electron optics design 

have produced quality scanning microscopes with the 
world's highest resolution. The JSM-35's two-lens system 
with a microfocus gun assures a 100 A or better resolution 
routinely, in conjunction with its unique maintenance-free 
column design. A mu-metal sleeve (MMS optional) allows 
the JSM-35 to be used even in a factory with a magnetic 
field of up to 10 milligauss. 

Filament exchange is a matter of a minute when the gun 
isolation valve (GIV optional) is used. The vacuum pumping 
sequence, including filament exchange, is of course auto- 
matically performed. A thin foil condenser lens aperture is 
heated by the beam itself, and objective lens apertures can 
be kept clean with a self-cleaning mechanism. The guaran- 
teed resolution can thus be routinely obtained for at least 6 

apertures of different sizes are interchangeable and X-Y 
adjustable (XYA optional) from outside of the vacuum. 
These different-sized objective aperhlres are essential to 
scanning electron microscopy in terms of resolution, depth 
of field, and X-ray analysis whether or not it uses an energy 
dispersive X-ray spectrometer. 

The provision of X-Y adjustment for the objective lens 
& l p a w e s m a k e s  feetls+easg-at~ghmagnifk~,m - 

minimizes the amount of astigmatism, which results in 
better resolution. Axis alignment can be done electro- 

mechanical alignment. 

. . .- 

tiva Lens Aperture 



SPECIMEN CHAMBER AND STAGE 

The roomy specimen chamber of the JSM35 accepts a variety 
of attachments sudl as two fully focusing spectrometers, an 
energy dispersive spectrometer and a ayo-unit 

The eucentric specimen stage provides Oo to 60' tilt, 3600 
rotation (endless), 0 to 15 mm travel along the tilted plane on the 
X-axis, 0 to 25 mm travel on the Y-axis and 15 to 39 mm travel 
on the Z-axis (fine adjustment of *1.5 mm is optionally wail- 
able). The image is kept in focus through any of the above stage 
motions. Focus compensation for W.D. changeover between 15 
mm and 39 mm is provided. The versatile specimen stage 
accommodates an extra large specimen up to 76 mm in dia. and 
20 mm in height by swinging out the stage. Moreover, no other 
stages are required when obsarving specimens for X-ray analysis, 
transmission microscopy, etc., as the standard stage can also 
accept such specimens. 

The column and stage are suspended on antivibration mount- 
ing, and a the main o m l e  is separated from the operation con- 
sole, it is not necmmy to be concerned about the vibration from 

.. -- the operation cot.lsole during photographing. 

Stage door op& f i r  &wge sizg opsciman 



r' 
OPERATION SYSTEM 

The JSM-35's automatic operation is indispensable 
not only for routine microscopy but also for research 
purposes, thus alleviating operator's fatigue. A manual 
override is provided of course; however, it is not 
intended to cwer the ranges between the voltage steps, 
but is used only for very special purposes, at the 
discretion of the individual user. 

Digital display and pushbutton arrangement realized 
by digitizing solid-state circuitry make the operation 
automatic and comprehensible. 

0 Accelerating Voltage 
Accelerating voltage can be changed from 0 to 39 kV 

in 1 kV steps and digitally displayed on the panel. Gun 
bias voltage is selectable in 10 steps to allow setting of 
optimum conditions according to the purpose of exarni- 
nation. The load current meter facilitates filament 
current setting. 

@Lens 
The astigmatism monitor (or the full focus mode) and 

the autefocus mode can be selected. An eight-pole 
electromagnetic stigmator control is provided besides 
condenser and objective lens controls. 

0 Secondary Electron Image 

processing. Image 
are also provided. 

SWN GENERATOR ~ - T W ) N  ~ . B P O T I I Q I I W  
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be changed from 10X to 
ps by push-buttons, and in 24 fine 

n each two steps, independently of the 
. Magnification reading is digitally 

d and no calibration is necessery even when the 
ating voltage andlor working distance is changed. 

LENS ACDELEUATINQ VOLT* V A U  SYSTEM --- a ris%f@*z~A 

* 
Collector 

Scan Generator 
Four scanning speeds are provided for observation. 

"RAPID 1" is for selected area rapid scan to facilitate 
astigmatism correction and fine focusing, "RAPID 2 
for field selection, "SLOW 1" and "SLOW 2" for view- 
ing, respectively. The photographing sequence is com- 
pleted just by pushing the "PHOTO" button which 
activates the automatic camera and scan generator. 

The horizontal and vertical scanning speeds for 
photographing can be independently preset. The number 
of scanning lines per frame is from 1 to 250,000. 

Selected area scan, line profile, spot displacement and 
line scan with brightness modulation are also provided. 
Especially, rapid scan line profile is quite useful for axis 
alignment, filament current setting, focusing and ex- 
posure setting. 

O Vacuum and Safety Systems 
The completely automated vacuum system is pro- 

vided with a manual override. The system is controlled 
by pneumatic valves. All operations including specimen 
and filament exchange can be perfarmed by the touch of 
a button. A safety system i s  provided against any pos- 
sible failure during round-the-clock operation. 





Indicator and Expowre Meter 
Principal conditions such as magnification and 

accelerating voltage are digitally displayed as well as the 
working distance. To obtain the optimum exposure 
condition, both the brightness and contrast levels are 
indicated on their respective,meters 

a) large Display CRT and Ultrahigh Resolution 
Recording CRT (UHR optional) 
A comfortably located 10" CRT ensures untiring 

operation. Crispy edge sharpness obtained with the 
ultrahigh resolution recording CRT allows micrographs 
to be enlarged more than 2.5 times. 
* The Multiple Display Device (MDD optional) makes it 

possible to display either two or four different images 
on the CRT simultaneously. Although the original 
size of each image is small, the images can be enlarged 
without losing its sharpness, with the aid of the 
Ultrahigh Resolution CRT. 
A TV image (DU10 optional) can be displayed on 

the standard CRT. The TV scan is quite useful for 
selection of a specimen field, observation of dynamic 
specimen transformation, and for instruction of a 
large nwber  of people. 

.X 
A <  -. 

Automatic Camera and Photo Recording System 
The automatic camera is activated by pushing the 

"PHOTO" button. No other operation is necessary for 
photographing. Various types of camera backs-for 70 
mm, 35 mm and Polaroid film, etc.-are supplied on 
request. On each micrograph, a photo number (4 digits), 
magnification and accelerating voltage can be printed, 
and the photo number advances automatically (a manual 
override also provided). 

Alphanumeric Display (ANDD optional) is also avail- 
able. 







X-ri ' is on Fracture Surface 
m 



All images obtained are not the best unless the scanning micro- 
yle is equippsd with attachments needed to improve the 
;sges To improve the image quality or to reveal further details 
a ~pecimen, various types of modular attachments are provided 
r the JSM-35 Scanning Microscope. 

Video ( molif ier 

The Video Control Amplifier (VCA 
1 .  optional) presents surface details in relief 

i and enhances the edge sharpness by: a n -  
trolling the video signal. 

Boron nitride 
a Backscattered E l .  (Topography) b. Secondary E.I. 

OFF 



< INVESTIGATE YOUR IMAGES FURTHER 

I ne bamma Lonrrol [CIML optional) permlrs me conrrasr In 
the low signal region to be emphasized while attenuating the 
highlight regions. The gamma curve can be changed in 4 steps. 
The regions to t e  controlled can be monitored. 

a. Brightnsss Modulation 

OFF 





r S ~ e c i f  icat ions 

'I 
(76mm dia. x 2& 
men holder-optM 
Stage open ty  

i 
Plofomgnce 

I; 
r 

Magnification: 

100R guaranteed in the second- 
ary electron mode. 
10X-180,000X (with automatic 
compensation for changes in ac- 
celerating voltage and working 
distance) 
Secondary electron, backscat- 
tered electron (scintillator and 
PMT)-standard. 
Backscattered electron (pair of 
Si P-N junction), absorbed elec- 
tron, transmitted electron, volt- 
age contrast, electromotive 
force, X-rays cathodolumines- 
cence, selected area channeling 
pattern-optional. 

Specimen exchange: 

*ondary electron detector: Scintillator-ph&w 
Collector: -500V--+500V. 
Level control: AC and DC. 
Image polarity: Normal and invw@ ii Image mode: 

Scanning system 
Scanning mode: Full frame, sekd 

scan (brightww 
sible) and spot-@& 
Y-modulation-d 

Scanning - 
7 

~lcreawropdcsltymrm 
Accelerating voltage: 
Probe current: 
Electron beam monitor: 
Overload indicator: 
Lens sysem: 

Push- 
button 

RAPID 1 

0.139 kV i n  1 kV step. 
lo-"-1 0-" A. 
Built-in. 
Built-in. 
Two stages (condenser and ob- 
jective lenses), 
0.1, 0.2 and 0.6mm in dia. 
Externally interchangeable and 
adjustable. Cleaning mechanism 
is provided. (X-Y adjustable- 
optional) 
15 and 39mm (with automatic 
magnification compensation), 
displayed on indicator. 
Electromagnetic, 8 pole. 

RAPID 2 

SLOW 1 
Objective lens aperture: 

SLOW 2 

PHOTO* For phc 
graphv 

Working distance: Single mnniaQ; 
** Indqmdem&d 

10x-180,000i 5 
30 x lMmm 
10 x l h m  m 
10'' CRT: For 3 

Stigmator: 
Astigmatism monitor and 

full focus coil: 
Beam alignment coils: 
lmage fine shift: 

Magnification: 
Selected area scanning: 

Built-in. 
Tilt and X-Y translation. 
Electromagnetic, *30~(m in X 

Display tubes: 
resolution, 
7" CUT: F 
resolution, 
Ulh.ahiQh 

and Y directions. 

i 
Eucentric goniometer stage 
&&men movements: 

X direction: 
' Y d imion :  

tionsl. 
Photo recording system: - 

Exposure meter: Indicates im d 
brlghtnaas ~ 8 i Q f 4 ~  

0.115mm along tilted plane. 
0-25mm. 
15-39mm (fine adjustment k1.5 
mm-optional). 
360" (endless). 
0-60". 
lOmm dia. x lOmm hgt. or 
33mm dia. x 20mm hgt. 

lv. ' C 

Automatic 

Film number: 



Accelerating voltage, magnifica- 
tion and film number-standard. 
Alphanumeric display-optional. 

printing system: 

Vacuum operation: 

-7 
Working pressure: , - 
Vacuum valves: 
Gun isolation valve: 
Oil rotary pumps: 

mpressor: 

InrQllation Requirements 
Power and water 

Power: Single phase, 100V, 20A, 501 
60 Hz. 

Ground terminal: 1. less than 1 00a. 
Fully automatic with manual Cooling water 
override. Flow rate: Approx. 3.5 Qlmin. 
1 x 10:S,Tzrr, or better. -. . Pressure: Approx. 0.8 kg/cma. 
b ~ m a  J& @d%ctromagnetic. Faucet: 1.16mm OD. 

1. 
Environment 

Room temperature: 20 * 5Oc. 
Below 60%. 

Gsam!yf4wkm Allowable AC magnetic 
field: 3 milligauss. 

i.ms against vacuum, water, power failures and a safety 10 milligauss with mu-metal 
$M%nism far found-theclock operation are provided. Sleeve-optional. 

Gun filaments 
Condenser lens apertures 
Objectivelens apertures 

F 
Standard tool ki 
Special tool kit 
Vacuum grease 
Conductive paint 
Specimen pedestals 
Circuit tester 
Chair for operator 

Minimum floor space: 2,600mm x 2,600mm. 
Dimensions and weight (mm and kg) 

-- - -- 
' Width Depth Height Weight 

-- 

Column and 750 1,100 1,700 400 
vacuum system (30") ( 4 4 )  (67") (890 Ibs.) - A- - 

Operation and 600 1.,010 1,200 1 30 
display system 1 (24") (40") (47'*1 1280 1bs.l 

-...- . 900 250 500 100 
Pump box*-. ' ' ' 

( 3  (10") (20") (220 Ibs.) .- . 

-- 

Unit: mm. 
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... bringing (he scienrist 
iomorrow's capabilities today. 

JEOL E w  ODtiDI I- 
Transmason Electron Mrcrorcopes 
Scann~ng Electron Mlcrosroper 
A u w  Scann~ng Electron M~crmopes 
Electmn Prow X ray Meroanalyrers 
Photaeheetron Sgcctromsterr 

JE6L 1- 
NMR Spectrameters 
ESRIENDOR S ~ l r o m t e r r  
Mass Spectrameterr 
Laser Raman Spsctrophotomtsrr 
Larar Mrroprobes 

JEOL a-k Inr(ru- 
Gas Chromatogrsphs 
Aulomtlc Amino Acld Analyzers 
S ~ U W C B  Analy~ers 

JEOL Wi*.I and &died Imm- 
A t l t o m l a  Arsab Svrtemr 
Maolra. E eccron.r Inr t r~mnnt% 
Cryomtcratomes 

JEOL X y  Inre'lurntr 
M~crofocua X-ray Units 
X-ray Generators 
Slwls Crystal Dtffractometers 
X.ray D~ffraclometen 
X-ray Spa~trometers 

JE&L OqwbnJ%yrCna 
k t r u m  Com~uterr 
Foursr Transform NMR Synemr, 
GC-MSComputer Systems 
GC Mult$channel Data Processing Systems 
X-ray S w ~ o m t e r  On-line Systems 
X-ray Dllfnrtameter Control Syatems 

JEOL Thr- lnrtntmrth 
Med~Eal Tkrmogrwh~c ADparatul 
lnduslrlal Thermographcc Apparatus 

JEOL Inau(rW Edqmrn 
Electron Beam Exposure Apparatus 
Electron Beam Weldma Equlpmenl 
E Ievon BeanMelttng Furnacer 
H~gh Frequency lnductlon Hardening Equl 
Hcgh Frequency lnduct~on Welding Equlpr 
Mtcrowave Heat~no Eoummenr 

JEM. W 
Electron Beam Recordtng Systamn 
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