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IT'S TIME 
FOR ANOTHER 
REVOLUTION ..... 
At Hitachi, we have never been know n t o folio~ 
trends. We do how ever listen to the advice of 0 1-

customers. Since the First Field Emission Microscope 
w as launched by Hitachi in 1972, w e have rel ied 
upon the comments and suggestions of working 
Electron Microscopists to help us build the finest 
Electron Microscopes know n to man. Now, as the 
world of Nanotechnology is changing the way we 
look at everything around us, Hitachi introduces yet 
another revolutionary system. 

The decision to develop an Ultra High Resolution 
SEM, capable of handling large specimens, was not 
made overnight. The S-4800 is a marriage between 
technology and creativity, between vision and 
imagery. It's about having the freedom and he 
power to get the results that you need. We ve 
never been a company that favors compromis1 nd 
it shows in our commitment to quality and ice 
that is reflected in the world renowned Hita, pu-
tation. Our Electron Microscopes combine olo-
gy and craftsmanship that we make avail the 
w orld's finest scientists and technologists hey, 
in turn reward us by using our equipme nake 
new discoveries to improve our lives. 

If you have experienced t he pleasure 
Hitachi Electron M icroscope, then yo 
we are talking about. If you haven't, d 
it 's about t ime that you did., 
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When we designed the S-4800 we knew that people would 
Em,ss,on Scanning Electron microscopes Just a 

I 
expect a grea1 deal from 

lut,on election m,croscopy, we wanted to bu,ld sour egendary S-4700 has been the t0::t7\generatl0'1 of F,eld 
f,nal result a microscope to remove the barners be~ c o,ce for h19h-reso-

en the sample and lhe 
The S-4800 1s a truly versatile platfonm boast n 

h I d I g 1mpressrve h,gh I tee no ogy, an a user interface that makes it flOS bl reso ut,on performance ad 
and clearly s, e to capture even the most short lived vanced detea,on 

moments accurately 
F,om preos,on crafted electron optics to ng,d vibration res,stant m h 
user-,nterface des,gned to make electron microscop H ec an~_ from a •m•que detect,on ""' 

I Y as e onless a• po ,b he .,,.em to a needs We be 1eve that you will be as proud to own th · " 1 !;-480() was built to ft 
,s system as M ar ,0 ~ •t I Your 
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Stage and Sample Handling 

Type I Stage (3 axes motor ,tage oPtJOnJ Type II Stage (5 a,es mote ,Lq 

One of the essential components In any high resolution SEM is the sample stage The 5-4800 11dS a new stage design that 
comb,nes a stable, Vibration resisiant platform with a large range of movement The stage can be motorized In 3 or s axes 
usmg a trackball (standard) or Joystick (option) control Our innovative computer interface extends the capabilities of the 
St.ige s motion making operation IntuItrve and smooth 

Sample Excha nge 

Ease of ~ t, gh lhroughpu, and a clean, high vacuum 
are al'..o ess.entldl components to a high performance 
field em6Sa1 scanning electron microscope 

• Our samp:e eJ<Change chdmber ensures that optimum 
1,jQJ(Jm IS manta ned In the sample chamber 

• 5drnp!e e,U1Jnge time ,s typically two minute from 
lodd og lO rrog ng the o;.imple 

• H ,..,.. offers d vanet, of spec,men e~change chamber 
<a, l!l f1l \l,ar,ouss.irnple nPe<Js 
Wafer sam~es. up to 200 mm dia ,n diameter can be 
accommodated n oor weomen chdmber 

T\'P<' I Spec,men [,ch.nge 

SI nd1rrt(l'OmrT' d, 1) 
T~rx. • ~~ ,r n l,th 1,1<) 
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Stage Control Software 

The H1tach1 S-4800 Is equipped wnh several software fea­
tures that 1nfonn the operator of the position and status of 
the sample 

• The Image Navigation system can uuhze imported optical 
images, low magn,f1cat1on images or a schematic of the 
sample to traver;e the sample A single click on the refer­
ence image vvill dnve the sample to the chos.en location 

• Every captured 111" -g, Is stored with complete stage coor­
dinates Rev1s,t,nq .i posItIon of interest Is as simple as 
clicking on the co, :JOnd1ng image of interest 

• The Stage H1sto ure records s1gnif1cant pos,t,ons on a 
map of the san chgo1ng exam,nat on The Stage 
History maps ~ , ed and recalled fOI the analysis of 
similar sample 

Specimen Holders 

• Conttol of tre M~ 
Ule of a Tradba I 
stick graphical 
specimen ,mage pr 1 

,men movement ng • 

Hitachi's sample holde~ are available In var,0111 shapes and sizes In add1t10n to the 'ililrter lit of 11aodard mounts and plates, 
H1tach1 also offers a variety of custom d£>S1gned holdm to meet l11e needs of sprofi< applat,ons The'il' tlokv'I\ a'!' 
designed to take advantage of the maximum available space 1nSlde thP chamber 
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High Resolution Imaging (1.0 nm/15 kV, 1.4 nm*/1 kV) • Decelerdtion mode (opt,on) 
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20.0kV o ,..., .~~,,,.I(', . • j-;• aut SElU) •.. , • •r .i ~ ' : .-: ~' 1bon°m 

H,gh resolU\.On 11nag1ng is ach,eved not only from a small final probe size, but from a comb,nat1on of factors stage stab,l1ty, 
re51StanCe to v,t,,at,on. powerlul electron op~cs and minimal contam1naLJon The catalyst images above demonstrate excel• 
!em sign.al collectJOn of a low Z matenal, high resolution 1mag1ng of 1 nm platinum pa~cles, and v,braMn resistant design 
vv1th mlfllmal interference seen at the S-4800's highest magnif,cat,on 

Signal Detection and Processing 

The Hrtach S-4800 is equ,pped With both a lower and an upper secondary elec­
tron detec10l S-JStem The lower detector 1s u~lized for enhanced surface topog­
raphy ,mag ng wh le the 'through the lens" upper detector 1s ut1hzed for high 
resolution ,mag.ng H,tach,'s patented ExB Filter has been refined to offer the 
operator pcM,erfu1 mag ng capabih-

• Controlled signal m, ng allows the operator to control the signal 1n the image 
The ope< ato< can selea a pure secondary electron image or a pure backscat­
tered electron rruge and any s.gnal cornb1naMn ,n between 

• Pure BSE ,mag ng at km vol~ 

• High rl'SOiutJon SEIBSE 1ma9'ng at short 11ork1ng distances 

• RPducoon of charge and contorrunotJOn effects 1n the ,mage 

SE+BSE Mode 

Speomen Deep r rench C ros;-secLJon 
(oum~ of 1he UnNCl)lty of 
5outh Florido. Conte< for w,1n 
M:hno1¢,;y 
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Beam Deceleration Technology (1.4 nm/1 kV) 
oeceler.it1on mode 

Acceler.:iung voltage (Vacc} New to the H1tach1 field em,~ IOO prod I 
Technology Our unique control of the ~~ ,ne " oor Beam DeceieratlOll 
lut,on by 30% at I kV Ope, abng on :on beam has ,mpro,,(1 reso­
acceleraung voltage ha• small chr ~mple pnnople that a h,gher 
resolution thtS technology n~-= ,'::"'IC aberraLJon coefflClents and better 

Advantages of 

• Resolution Impro 

• Ultra-low land1n, 

• Less beam darn 

~--• ""'way to ultra lowYOI 
never before By decelerat 1 , ; the pnrna be tage 1mag,ng hke 
with the sample CVoJ WP g e h 'Y am. Just belore II interacts 

. e operator the advanta f 
lion of the higher ace, ,..a, , ~l"'l( CV..,1 l\h1le ge o the resoJu-
s,ve sample interaction, d a be enJOYlng the les; 1ntru-
Decelerat1on Technology ,gy am N) By add,ng the Beam 
4800 1s the solution to I yo tea ts v,de are conf,dent that the S-

,e > 

:::>eceleration 

nt (2 0 nm improved to 1 4 nm at 1 kV) 

ges (100-500 V) for shallow surface topography 

1ng observation of uncoated samples 

Landing voltage 500 V 

Specimen Fluoride Resin Layer 

Landing voltage 100 V 

Ae<elerat,ng volLJge 500 V 
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STEM Imaging 

The S-4800 Is the only sem1-1n-lens microscope to 
image both bright field (BF) and dark field (DF) 
1nformat1on simultaneously The H1tach1 design 
offers numerous benefits to any microscopy labo­
ratory 

• A vanety of sample types can be imaged such 
as sem1conduaor cross-sections, powders, b10-
log1cal thin sections and nanotubes 

• The detector controls are integrated into the 
software for simple and fam,ltar operation. Easy 
alignment and focusing can be performed 
using the SE image. 

• Low voltage (10-30 kV) STEM provides high 
contrast ImagIng of low Z matenals 

• Simultaneous collection of BF-STEM and the 
other signal (SE, DF-STEM or SE+DF-STEM) 
provides an eff1oent solution (patent pending) 

Princip le of thin film imaging 

Upper Detector 

Speomen Catalyst 

X-ray Microanalysis 

The Hitachi S-4800 design provides optimum resol t 
d I I u ion and high b 

rent for fast an accurate ana yt,ca x-ray mapping and earn cur-
quanbtat,ve analysis. 

, The high take-off angle EDS port Is posItIoned horizontal to th , 
plane for optimum collection of EDS information a d e Slage s t1lt1ng 
results. n accurate quantitative 

, A standard TMP and LN cooled cold finger, encasing the ob 
EDS detector, reduce any hydro-carbon contamination t:ve lens and 
sample. ,n ro uced by the 

• The electron probe produced, using our unique analysis cond,uon 
the final specimen current for analytical work vvthout requ,nn s, increases 
realignment 9 mechanical 

Specimen chamber port layout 

Chamberscope 
BSE Detector --

Chamberscope _..,,.. 
Cl Detector 
5£ Detector 

/ 
STEM Det 

Speomen: Thin Film Transistor (TFT) 

BF-STEM 

An11-cor,1 

SE Del, 
CLDet :tor 

The small exotatIon area of th,s m 
sample (thickness < 100 nm, pre­
pared by FIB) provides the spatial res­
olution needed to collect EDS X-ray 
maps and d1fferent1ate the layers 
w1th1n 

:_•~ ii'""'~"M•O~o, 

~ fr 
.. ·- , . .... 

The 51 zx400 pixel resolut,oo of trese 
x-ray maps delineates thin ,nc/USU)f15 
,n the basalt al low magndicatioos 
while a high count rate shorre<lS the 
required colleebOn time 
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Sophisticated GUI Control 

Sophisticated GUI Control Comprehensive GUI 

Hitachi's S-4800 graph1Col user interface 1s the epitome of 1ntuIt1on large bunons, at the top 
tlOflS such as SCon speed, auto features. image capture and data storage opuons We recogI 
SEM operatoo with a vanety of skill and knowledge 1n the operauor, of the SEM We offer a 
GUI and d,alog cor,figurat1or,s to match vanous operators' needs The GUI Con be conf1gun 
the personahzed GUI 15 d15played when the user logs 1n to the system Previous sen1ngs can b 
return to a partJcular set of operaung condroons 

Lens Mode 

UH~ModP Magnetoc Sample Mode P1obe Current !High) Mode 

UI. control ma101 nc-
nany laboratone, ,,e 
at ean display d11 nt 
~inners or expert id 
•1zed to allow a u r o 

HR Mode 

The Electron ()ptJG control~ represents the versabhty and strength of the S-4800 The 1mag1ng modes are designed to opum17e t~ le<is rfS{E!TI for a vane1y of PIJlPOSes 

• UHR Mode· Adl'l",v,g our re501uoon speoflGIIKln and h,gh con!rast, complete Sf/BSE collect1on at short working distances 

• Magnetic Sample Mode The effea of Ille ~llgmatl0!1 CO!ls ls increased to over,:ome magnetic fields at the sample 

• Probe Current <H>$Jhl Mode: kY EDS anal~ e-beam hlhography; anp ca!hodoluminesceOO!. 01Jr high probe current mode doubles tl1E, cuuent dt the~ 

• HR Mode Used when obse!wig a t lon()';!'rlMJrl:1/lQ d1star10.?,. 

/>J modes ma~e = of an av!om;it,c-~ 11Y.'fl10!}' system that prQ0d'~ J~~ o~fal91' v{,{fJ th,e abiffty to Jraosrtl9'1 
from one e!ecnon Op!t( 5elW)g to onother ~l!ltlout ha .. ng 10 (e,,,~gn !11€1 coll)mi{,ot_.(:t\qfl9ii an 6Wei:f!\k: aP,e(Wre, 

r 

lJght microscopes 

Internet conne1 or f 
SEM laboratory 10 
room 

EM laboratory 

The Wide Area Mic,oscop-y NI/ 
plete package that allows You AM) !)'Stem " a com­
video conferenong with r c~l:t up the SEM for 

or students over a broa:nd lnt!~~:·o~o-N= 
connection Featunng a high speed video le!Ver that 
transmits lr.,e video at up to 30FPS at 640x480 p,xe~ 
he WAM system is ideal for Collabora11on 

m,croscopy sessions The WAM system indudes a 
h ~h resolution 1/Jdeo camera for dsplay1ng a dear 

of •he laboratory and SEM operator 

With mulDple lev€1s of S<'C1Jnty acre-;s oad connec 
t1on1 to most ,mag1ng systems, the WAM sys1,m 
allow; users to access toor daY pnvately or to share 
their daY with co-workers and colle.Jgues 

In add1t1on, an optional Remote Control module 
allows full remote control operalKln of the SEM v,a a 
broadband Internet or Network connec1JOn The sys­
tem transmits and d,splil)'.i the GUI at a nesolutoo of 
1,280x1,024 pl)(e/s The 111deo image " d~pfayed at a 
resofuuoo of 640x480 pl)(e/s 

The installation of a W/W. system otfe,s the ~u-
f number of users to securely access Ill or-

rnty or anyd images from any loca11on with an matIon an 
Internet connection 

9 
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lpeomen MWCNT (mult,-walled carbon nano-tubel 

1 l 
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Standard Specifications 
Secondary ele<:tron image re50lut,on 

I Onm(l5 kV. WO =4 mm) 
t 4 nm ( I kV WO = 1 5 mm. Deceleratoon mode· 'l 
2 0 nm ( 1 kV WO = 1 5 mm. Normal mode) 

MagmflColKlO 
LM mode 20 - 2,000X 
HM mode 100 - 800.000X 
IMagrnflGllKlO range vanes w,th WO and fM 

Elecllonopw 
Electron gun 

Probe current 
Acalera"ng\dtage 
lland,ng IIOl!dge) 
Lens system 

Obiective lens apenure 

Sttg1mator COIi 

Scannlllg cool 

Cold cathode field em~s,on 
electron source 
1 pA-2nA 
0 5 - 30 kV (noonal model 
o 1- 2o~V(de<:elerat1onmode• 1

) 

3-stage electromagnet,c lens 
reducoon system 
Vanable type 14 openings sek!ctable 
and f,nely adJustable from oul5lde the 
vacuum.100-50-50-30 µm) 
Octopole electromagnet,c system 
2-st.oge electromagneoc defiectoon 

Speomenstage 

Type I Type II 

Stage control Manual 
13-dJ<ISmolordn,e 

5-cxJs rootor drive 

oplKlO) 

MC>1able range 
X 0-SOmm 0-1\0mm 
y 0-SOmm 0- IIOmm 

z 15-30mm 15-40mm 

T -5- +70" -5 - +70" 

R 360" 360" 

Sample sue 100mm dd ~t.,ndard) 150mm d,a (Sldndard) 

(md,,mun) 150mm d,a (opt,onJ 200\Tlm d,a (op\,on) 

Cfec1t,c;,l ,mage stuft ±12µmlWD=Bmm) 

Detectors 

12 

~ electron deleaor (Upper,to,;erJ 
Sat.sattered electron deteru)- opt,on) 
EnPrgy d,spc<we X ray deteoor (opuonf 
lrN)SITlllll!d electron dttector lopt,on) 
FNJN/ Cllp (opllO<V 

>:.ood!,-,.• deteC.IOf !opt,on) 

hacuat1on sy.,tem 
Auto evacua1,on Fully automatoc pneumauc valve 

control system 
Ult,mate vacuum Electron gun chamber - 10 Pa 

Specimen chamber - to• Pa 
Vacuum pumps Ion pump 60 Us x 1 

Ion pump 20 Us x 2 
Turbomolecular pump 300 Us x I 
(magnet\C beanng type) 
O,I rotary pump 133/160"1 1/m,n x 1 

Vacuum gauges Penning gauge • I 
Pirarn gauge • 2 

Contam1nat.1on Ant1<ontam1natt0n uap 
prevention 

Protectrve functions 
Protection against power. water and vacuum failures 

Personal Computer 
IBM POAT compat,ble. OS Window', 2000" 

Monitor 
for viewing 18 type FPO 

(subject to change w,thout notice\ 
21 type color CRT (opt,onJ 

image display mode 
Full screen d,splay 
Reduced area d~lay 
Reduced area display 
Dual image d~play 

1,280 • 960 pox, 
640x 480 pI 
320 x 240 P"' 
640x 480p1 

Scann,ng speeds 
TV scan (640 x 480 pixel display. 25/30' fr 
Fast scan (full screen display, 6 25/7 5 • · fram 
Slow scan (full screen display 1/4/20/4M!O yf, 

640 x 480 p,xel d~lay O 512/1 (1120,. ~ t 

imogedatasaving 640x480. 1.280x960. 2.560 
5, 120 X 3,840 plXelS 

Image data pnnung 
free layout pnnl function prOV1ded 

Exfe<nal device connectJon port 
USB 1n1ei1ace (2 pons) 
Ne!Y.<llk,nter/dce(Ethernet·•i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 
1 
accessories 

t1ona OP optic.JI system 
o@le(UOn 

o,:~SE detector th preamplifier (for BF-STEM) 
ectorWl ) 

1£ (lei EM holder (for OF-STEM 
oar!- sT ~o,vat1on device 

icimage ou~ 
E~ amphher unit 
v, CUP unit 
fa1adaY It pl er ,,,...,er supply uml 
pt,Ot()(!lU I I pv•· 

e1e<ation function 
I)('( disP'",ve x-r ay spectrometer 
E~..,wum1nescence system 
ca= 

trollertspeomen holders 
Sv,:/1 con st.,ge controller (for Type I) 

J:"6 men exchange dev1Ce (for Type I) 
6• specimen exchange dev1Ce (for Type 11) 
~:sect~ speo men holder (90", 60° pre-~ltedl 

.section mounting holder 
eross sect"" specimen stub (90°, 75°, 60° pre-tilted) 
cross· • 4• 5 6') 
wafer holder (2', 3 , · • 
wafer holder (8') (for Type II) 
Rectangular specimen holder 30 x 5, 30 x 10 mm) 

l()ltware 
CD measurement funct,on 

H,-1,touse 
RS-232( commurnCdtlOn ce 

QBC interface 
sEM Data Manager for e re 

Ulll!el 
Water orculator 
Scroll type dry pump (forc­
lon pump backup power 
N, Gas leak port 

p) 

QIM 
i-«roscale (standard san 
ot#fwe lens aperture pl 
Chambeooipe 

·r c.Jhbrat1on) 
,o µm d1a x4) 

15-2s0 c 
60% RH or less 
Single phase AC 100 - 240V ± 10%, 

4 kVA 
100 ohms or less 

1 O - 1 5 Umin 
50- 100 kPa 
10 - 2.0'C (allowable fluetuat,ons 
0.5'C/10 min or less, d1ffe1ence Crom 
room temperature must be w1th1n 7•() 
Rc3/!l y1pered femalr thread , 1 
(20mm dw or morel x 1 
tl'J,nural drain type loca(cd on floor) 

S 4800 Type I 

Dimensions & Weight 
cit 

840 
840 

I 000 
610 
(OQ 

G,. 

Suggested layout 

Depth 
%6 
"66 

bO 
1 
dO 
tll(l 

800 

x Height 
1,620 mm 
1,660 mm 
1 200mm 

,76mm 
550mm 
160 rrm 

'()(' 

Weight 
583 kg 
651 kg 
205 ,g 
30 kg 
IB kg 
40 kg 
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