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ION MICROPROBE ANALYZER 

FIELD OF THE INVENTION 

The present invention relates to an ion microprobe 
analyzer, and more particularly to an ion microprobe 
analyzer for effecting the solid analysis on the surface 
of a solid in the depth direction thereof through etching 
with the aid of ion sputtering. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. I is a schematic view of explaining of principle 
of a conventional ion microprobe analyzer. 
FIG. 2 is a graph of concentration distribution of an 

ion beam which is adjusted to have a uniform concen 
tration by electrostatic lenses in the device shown in 
FIG. 1. 
FIG. 3 is a cross-sectional view of a specimen which 

it etched with an ion beam having the concentration 
distribution of FIG. 2. 
FIG. 4 is a graph showing concentration distributions 

of an ion beam wider focussed and an ion beam nar 
rower focussed by means of the electrostatic lens to 
generate an ion beam having strong intensity. 
FIG. 5 is a view showing a relation between the ion 

beams and the section of the specimen taken in etching 
the specimen with the ion beam having the concentra 
tion distribution as shown in FIG. 4. 
FIG. 6 is a view showing a pair of de?ecting elec— 

trodes for moving that point on the surface of the speci 
men on which the ion beam is radiated. 
FIG. 7 is a graph showing voltage waveforms applied 

to the de?ecting electrodes shown in FIG. 6, respec 
tively. 
FIG. 8 is a view showing a locus of the point on the 

surface of the specimen on which the ion beam is radi 
ated when the ion beam is deflected by the voltage hav 
ing the waveform shown in FIG. 7. 
FIG. 9 is a graph showing the sensitivity of a mass 

spectrometer used in an ion microprobe analyzer in 
terms of a position thereof from which the secondary 
ions are generated. 
FIG. 10 is a cross-sectional view showing the speci 

men which is etched by moving the point on which the 
ion beam is radiated as shown in FIG. 8. 
FIG. 11 is a schematic view showing one embodiment 

of an ion microprobe analyzer according to the present 
invention. 
FIG. 12 is a view showing the locus of the point on 

which the ion beam is radiated in connection with the 
range of analysis, the point being moved to etch the 
specimen by means of the device according to the pres 
ent invention. 
FIG. 13 is a graph showing a relation between a volt 

age for deflecting the ion beam radiated on the speci 
men in the device according to the present invention, 
a reference voltage applied to a comparator, and a sig 
nal voltage for controlling a gate relative to secondary 
ions or a gate relative to an output signal from a secon 
dary ion detector. 
FIG. 14 is a view showing one example of a gate for 

permitting or interrupting the passage of the secondary 
ions. 
FIG. 15 is a block diagram showing an embodiment 

of a gate for connecting or disconnecting a signal from 
the secondary ion detector. 
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2 
FIG. 16 is a block diagram showing another embodi 

ment of a gate for connecting or disconnecting the sig 
nal from the secondary ion detector. 
FIG. 17 is a block diagram showing an embodiment 

of a gate for connecting or disconnecting a signal from 
a counting ion detector. 
FIG. 18 is a view showing one example of an image 

on a cathode-ray tube representative of a portion of 
specimen analyzed in the depth direction thereof dur 
ing a time when the surface of the specimen is etched 
by the ion microprobe analyzer according to the pres 
ent invention. 
FIG. 19 is a schematic view showing an embodiment 

of an ion microprobe analyzer according to the present 
invention by which, the image as shown in FIG. 18 is ob 
tained. 
FIG. 20 is a schematic view showing another embodi 

ment of an ion microprobe analyzer according to the 
present invention in which X-rays generated from the 
surface of the specimen due to radiation of the primary 
ions are employed for analysis. 
FIG. 21 is a schematic view showing a further em 

bodiment of an ion microprobe analyzer according to 
the present invention in which light generated from the 
surface of the specimen due to radiation of the primary 
ions is employed for analysis. 

DESCRIPTION OF THE PRIOR ART 

An ion microprobe analyzer has features of being ca 
pable of analysis of the thin surface layer of a specimen 
and capable of measurement of a concentration distri 
bution of a specific ion, that is, an element of the speci 
men in the depth direction thereof. The analysis of the 
thin surface layer is a merit not possessed by the other 
like devices, and is profitably put into practical use at 
present. Such an ion microprobe analyzer is used to an 
alyze iron and steel materials, semiconductor materials, 
surface treating materials, insulator materials, surface 
pollution, organic materials, and so forth. 

FIG. I shows a schematic view of a conventional ion 
microprobe analyzer. Ions generated from an ion 
source 1 are extracted for acceleration due to an elec 
tric ?eld established between an extracting electrode 3 
and the ion source 1 to which a high voltage is applied 
by an ion accelerating power supply 2. The thus ex 
tracted ion beam is focussed on the surface of a speci 
men 6 by two electrostatic lenses 5 and 5' to which suit 
able voltages are applied through voltage dividers 4 and 
4’. A diaphragm 7 is provided to cause the ion beam to 
be directed only toward the central portion of the elec 
trostatic lens 5'. That position on the specimen surface 
on which the ion beam is to be radiated is roughly set 
by providing the specimen with great movement and 
then set by adjusting‘the voltage applied to an ion beam 
de?ecting electrode 8 by a power supply 9. Secondary 
ions generated upon irradiation of the ions on the spec 
imen are separated from each other in accordance with 
a mass-to-charge ratio by a double focussing mass spec 
trometer including an electrostatic cylinder 10 and a 
magnetic sector 11 and are then detected by an ion de 
tector provided with a secondary electron multiplier 
12. In this arrangement, the analysis of the specimen in 
the depth direction thereof is effected in such a way 
that only the condenser lens nearer to the ion source of 
the electrostaticvl'enses is provided with a converging 
function and the periphery of the ion beam is cut off by 
means of a diaphragm of a suitable diameter for irradia 
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tion on the surface of the specimen to provide an ion 
beam having a substantially uniform concentration. In 
FIG. 2 there is shown a radial distribution of the ion 
beam concentration over the surface of the specimen 
in such an arrangement. 
The etching of the specimen with such an ion beam 

causes the specimen to be etched substantially as ?at 
in section as shown in FIG. 3, thus permitting the analy 
sis of the specimen in the depth direction thereof. How 
ever, at the periphery of the ion beam there remain 
portions subjected to no etching; nevertheless the etch 
ing to the specimen is progressed, these portions induc 
ing disadvantageous errors in the analysis of the bottom 
portion subjected to the etching. Further it is difficult 
to obtain great current by the use of the ion beam 
which has the uniform concentration. 
On the other hand, the adjustment of the two electro 

static lenses permits the ion beam to be charged so that 
the radial distribution of the ion beam concentration 
may be provided as shown by curves A and B in FIG. 
4. It is, accordingly, proposed that the ion beam is in 
creased in diameter to etch the specimen with the ion 
beam, the concentration of which is distributed in the 
radial direction as represented by the curve B of FIG. 
4 until the specimen is etched to a predetermined 
depth. The specimen is then analyzed with a narrower 
focussed ion beam of a small diameter represented by 
the curve A of FIG. 4 with the result of the analysis of 
only a portion corresponding to the center of the wider 
ion beam of a large diameter where the substantially 
?at etching is effected, thus removing in?uences result 
ing from the periphery of the ion beam upon the etch 
ing. In FIG. 5 there are shown conditions where the 
wider ion beam B first etches the specimen and the nar 
rower ion beam A then analyzes the central portion 
thereof. which is etched to a predetermined depth. 

This method has the drawback of inducing the errors 
in the analysis of the specimen in the depth direction 
thereof because any small central portion to be 
analysed is not made completely ?at even if the ion 
beam is made wide. Further, it is disadvantageous in 
that the errors are also brought into the result of analy 
sis when attention must be paid to an etching speed in 
the analysis because the specimen is being etched even 
during the analysis under the condition of the small di 
ameter of the ion beam. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
ion microprobe analyzer which has a remarkably en 
hanced precision of analysis of a specimen in the depth 
direction thereof. 
Another object of the present invention is to provide 

an ion microprobe analyzer which is capable of effect 
ing uniform etching in any position on the surface of a 
specimen and which is capable of accurate measure 
ment of a concentration distribution in the depth direc 
tion with respect to some element of the specimen to 
be analyzed. 
The present inventors have tried to effect the etching 

by scanning an ion beam in an attempt to eliminate the 
non-uniform etching in the conventional methods. 
More specifically, it has been found that the movement 
of the ion beam on the surface of the specimen 6 causes 
the current due to the radiated ions to be made uniform 
in terms of time average and the uniform etching can 
be effected irrespective of the position on the surface 
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4 
of the specimen even if the uniform distribution of cur 
rent density of the ion beam is not always provided asv 
shown in FIG. 2 in etching the surface of the specimen 
to be analyzed with the ion beam. 

In FIG. 6 there is shown a portion of a particular de 
vice embodying the above-mentioned fact. The ion 
beam for irradiating the specimen is scanned on the 
surface of the specimen in directions of X and Y as 
shown in FIG. 8 by applying voltages V, and V” varying 
with a time t as shown in FIG. 7 to de?ecting electrodes 
8 and 8', respectively, in response to energization of a 
power supply 9. In this case, the surface of the speci 
men undergoes the uniform etching as shown in section 
in FIG. 10 except for the periphery thereof. On the 
other hand, the use of the double focussing mass spec 
trometer for separating the secondary ions in accor 
dance with mass as shown in FIG. 1 permits any secon 
dary ions to be detected no longer in the case where the 
portion of the surface of the specimen from which the 
secondary ions are generated due to the radiation of 
the ions are caused to be spaced away from the de 
signed center at which the sensitivity of the double fo 
cussing mass spectrometer becomes at maximum. If, 
accordingly, an analyzing method is employed in which 
the ion beam is scanned for etching with a width suffi 
ciently greater than a region over which the secondary 
ions are detected in the double focussing mass spec 
trometer, then no secondary ions generated from por 
tions near to the surface of the specimen is permitted 
to be detected because of a little progress of the etching 
at the periphery of the specimen even if the etching is 
progressed to analyse the deep portion of the specimen. 
Thus, the drawback of the two earlier-mentioned meth 
ods can be removed. However, difficulty is encoun 
tered in the analysis using the herein described method 
under the condition where the concentration distribu 
tion in the depth direction with respect to the element 
of the specimen to be analyzed depends on the position 
thereof and its range is small. 
The reason is that the element of secondary ions 

emitted from peripheral side walls of the region etched 
by scanning the ion beam is mixed with the secondary 
ions emitted from the region to be scanned. This fact 
can not be avoided even if the region to be scanned is 
limited. As a result, the concentration distribution in 
the depth direction with respect to the element of the 
specimen to be analyzed depends upon the position, 
and thus no measurement is permitted as the distribu 
tion in the depth direction of the particular narrow re 
gion to which attention is paid. 
The present invention provides a further improve 

ment of this method, and is intended to effect the etch 
ing of the specimen by scanning a primary ion beam 
over a range greater than that including the region to 
be analyzed and the secondary ion beam generated 
from the surface of the specimen is caused to reach the 
detector only when the primary ion beam passes 
through the region to be analyzed which is preset, 
thereby removing in?uences resulting from the side of 
a hole produced on the specimen due to the etching for 
improvement in the precision of analysis in the depth 
direction. The selection of the secondary ion beam is 
provided by means for setting the region to be ana 
lyzed, comparator means for comparing a signal from 
the setting means with a scanning signal of the primary 
ion beam, and control means for controlling means for 
analyzing the secondary ions and an output from a de 
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tector in response to the result from the comparator 
means. 

The above description has been made of the method 
in which the specimen is analyzed using the secondary 
ions generated from the specimen, but the method is 
also applicable in quite the same manner as above to an 
ion microprobe analyzer provided with means for ana 
lyzing and detecting information from the specimen 
such as charged particles, light of X-rays other than the 
secondary ions generated from the specimen upon the 
radiation of the primary ions thereon. 
Understanding of the present invention will be facili 

tated by referring to the following detailed description 
thereof. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

FIG. 11 shows one embodiment of an ion microprobe 
analyzer according to the present invention, compris 
ing an ion source 1, an ion accelerating power supply 
2, an extracting electrode 3, voltage dividers 4 and 4', 
electrostatic lenses 5 and 5', a specimen 6, a diaphragm 
7, a de?ecting electrode 8, a power supply 9 for the de 
?ecting electrode 8, an electrostatic cylinder 10, a 
magnetic sector 11, an ion detector 12, potentiometers 
13, 13'. 13" and 13"’, comparators 14, 14’, 14” and 
14"’, a logic circuit 15 and an electric field power sup 
ply 16. 

In the device, voltages having the waveforms as 
shown in (A) and (B) of FIG. 13 are applied to the de 
?ecting electrodes 8 through the power supply 9 in 
order to move the ion beam on the surface of the speci 
men so that the locus of the ion beam on the surface of 
the specimen may be represented by a solid line in FIG. 
12. According to the present invention, if an output of 
analysis is caused to be recorded or displayed only 
when the ion beam exists in a region not including the 
vperiphery of the range over which the ion beam moves, 
for example, in a region A shown in FIG. 12, then anal 
ysis errors in the depth direction are prevented from 
occurring which are derived from the in?uences from 
the peripheral portion etched by the ion beam and 
which form the drawbacks of the conventional devices. 
Further, the optional selection of the area and position 
of the region A as shown in FIG. 12 makes possible the 
analysis in which the concentration distribution in the 
depth direction with respect to the element of the spec 
imen to be analyzed depends on the position thereof. 

In order to put the above-mentioned facts into prac 
tice, a signal voltage (shown in (C) of FIG. 13) is 
caused to be generated by comparators 14, 14', 14" 
and 14"’, and the logic circuit 15 only when the ion 
beam exists in the region A in view of the fact that the 
voltages V, and V” (their waveforms being shown in 
(A) and (B) of FIG. 13) applied to a pair of electrodes 
for de?ecting the ion beam are related to V, V, 
VB and V(~ V_,, V” when the ion beam exists, for 
example, in the region A. In this case, voltages corre 
sponding to VA, V”, V(- and V” set by the potentiom 
eters I3, 13’, 13” and 13"’ and the voltages applied to 
the de?ectingv electrodes are assumed to meet the 
above-mentioned inequality. The double focussing 
mass spectrometer is adapted to provide a voltage to its 
electrostatic cylinder by means of the power supply 16 
in response to the signal voltage so that the secondary 
ions are permitted to pass therethrough, thus permit 
ting the secondary ions to be detected which are gener 
ated when the ion beam exists in the region A of FIG. 

20 

25 

35 

40 

45 

55 

65 

6 
12. If the time constant of the ion detector in the mass 
spectrometer is chosen to be sufficiently greater than 
the time taken for the ion beam to scan all over the sur 
face of the specimen, then the surface of the specimen 
is etched by repeating the scanning of the specimen to 
analyze the region having a predetermined area and po 
sition in the depth direction. 
To alter the set values of the potentiometers 13, 13', 

13" and 13”’ permits the area and position of the re 
gion to be analyzed to be set optionally. 

In the above-mentioned embodiment of the present 
invention, the double focussing mass spectrometer 
used to obtain the analysis output of the secondary ions 
generated by the ion beam scanning the surface of the 
specimen has its ?eld voltage controlled so as to pro? 
vide a function corresponding to a gate for the secon 
dary ions at a path along which the secondary ions 
reach the ion detector. Other methods for providing 
the same function as above may be proposed, and FIG. 
14 shows one of them in which de?ecting electrodes 18 
are provided at a suitable position selected from an ion 
track of the mass spectrometer, for example, at a posi 
tion between a collector slit 17 and an ion detector 12 
as shown in FIG. 14. The de?ecting electrodes 18 re 
ceive the voltage from the power supply 19 to de?ect 
the secondary ions so that no secondary ions may reach 
the ion detector, thus causing the interruption of the 
secondary ions. In this case, the power supply 19 gener 
ating the voltage applied to the de?ecting electrode 18 
is so controlled that an output voltage therefrom be 
comes zero with the aid of the device such as the logic 
circuit 15 only when the ion beam for irradiating the 
specimen exists in the region to be analyzed which is 
previously set, and a voltage is produced therefrom 
which is great enough to de?ect and interrupt the sec 
ondary ions when the ion beam exists in the other 
?elds. 

In the following, in connection with FIGS. 15 to 17 
the description will be made of embodiments of an 
other method which has above been mentioned as an 
example of the method in which only the output of 
analysis of the secondary ions which are generated at 
the previously set ?eld is detected by scanning the ion 
beam over the surface of the specimen. 

In an embodiment shown in FIG. 15, reference nu 
meral 12 designates an ion detector such as a secon 
dary electron multiplier, numeral 20 an electrometer, 
numeral 21 an analog switch, and numeral 22 a filter. 
Output current from the secondary electron multiplier 
12 is converted to a voltage by the electrometer 20. 
The output voltage is measured by a recorder through 
the analog switch 21 effective to be opened or closed 
in response to an external control signal so that the 
voltage may be transmitted only when the ion beam ex 
ists in the region to be analyzed which is preset on the 
surface of the specimen, and through the filter 22 for 
reducing pulsation of the signal voltage from the secon 
dary ions passing therethrough in response to the open 
ing of the analog switch. 

In an embodiment as shown in FIG. 16, reference nu 
meral l2 designates an ion detector such as a secon 
dary electron multiplier, numeral 20 an electrometer, 
numeral 22 an ?lter and numeral 23 a power supply for 
the secondary electron multiplier 12. In this embodi 
ment, the detection of the secondary ions is effected by 
the secondary electron multiplier 12, the power supply ‘ 
23 with the voltage in response to the control signal 
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generated when the ion beam exists in the region to be 
analyzed which is preset on the surface of the speci 
men, the electrometer 20 and the ?lter 22. In the pres 
ent embodiment, the selective detection of the secon 
dary ions generated only when the ion beam exists in 
the region to be analyzed which is preset on the surface 
of the specimen is effected by a gate function connect 
ing or disconnecting the voltage applied to the secon 
dary electron multiplier. 
FIG. 17 shows an embodiment in which a counting 

ion detector is employed. In the Figure, reference nu 
meral 12 designates ion detector such as a secondary 
electron multiplier, numeral 24 a pulse ampli?er, nu 
meral 25 a gate circuit and numeral 26 a sealer. In this 
case, output current from the secondary electron multi 
plier 12 is transmitted to a wide-band pulse amplifier 
24. 
Thus, each ion incoming on the secondary electron 

multiplier is converted to a pulse voltage per one ion 
particle. The pulse voltage appears at the output termi 
nal of the wide-band pulse amplifier 24, and is transmit 
ted to the scaler 26 through the gate circuit 25 operable 
in response to the control signal generated when the 
ion beam exists in the region to be analyzed which is 
preset on the surface of the specimen. Thus the pulse 
voltage due to the secondary ions generated only when 
the ion beam exists in the region to be analyzed which 
is preset on the surface of the specimen is permitted to 
pass through the gate circuit and to be measured by the 
sealer. 

FIG. 19 shows a still further embodiment of an ion 
microprobe analyzer, provided with the following func 
tion other than those described above. In other words, 
a device for viewing the surface of the specimen is pro 
vided which includes a cathode-ray tube in which an 
electron beam is de?ected in synchronism with the 
scanning of the ion beam on the surface of the speci 
men and is subjected to a brightness modulation in de 
pendence on the generation of the charged particles 
generated due to the radiation of the ion beam thereon. 
An image projected on the cathode-ray tube is added 
with the image of the region which is to be analyzed in 
the depth direction and which has any area and posi 
tion, the region being made much lighter or darker as 
shown in A of FIG. 18 to display the boundary of the 
region. 

In FIG. 19 there are shown an electrometer 20, an 
analog switch 21, a ?lter 22, a secondary electron mul 
tiplier 27, a switch 28, an amplifier 29, and a cathode 
ray tube 30. The other portions are similar to those 
shown in FIG. 11. 
The switch 28 selects either of an output signal from 

the secondary electron multiplier 27 for sensing a posi 
tive or negative ion or electron generated when the ions 
are radiated on the surface of the specimen, or an out 
put signal from the secondary electron multiplier 12 for 
sensing ions having a particular mass-to-charge ratio 
and separated in accordance with mass by the mass 
spectrometer. The output signal is adapted to provide 
the brightness modulation to the cathode-ray tube 30 
through the ampli?er 29 the gain of which is controlled 
by the output from the gate circuit 15. Further,‘ the 
electron beam in the cathode-ray tube is adapted to be 
scanned in synchronism with the scanning of the ion 
beam on the surface of the specimen thereby to permit 
one to view the conditions on the surface thereof. 
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8 
The level of the output signal from the ampli?er 

herein used is adapted to vary with the control signal 
generated when the ion beam exists in the region to be 
analyzed which is preset on the surface of the speci 
men, and is superimposed on the image on the surface 
of the specimen as mentioned earlier to distinctly dis 
play the region to be analyzed which is preset. 

Further, it is to be noted that in the embodiment of 
FIG. 11 a magnetizing power supply (not shown) may 
be controlled by the output from the logic circuit 15 
and that the mass spectrometer used in the present in 
vention is not restricted to that of a double focussing 

type. 
FIG. 20 is a schematic view showing a still further 

embodiment of an ion microprobe analyzer according 
to the present invention in which X-rays generated due 
to the radiation of the primary ions are employed. In 
the Figure there are shown an X-ray spectroscopic 
crystal 31 (the details of an X-ray spectrometer being 
omitted) and an X-ray detector 32, for example, vari 
ous kinds of counters. The other portions are the same 
as those of FIGS. 21 and 17. In this device, characteris 
tic X-rays generated from the specimen 6 undergo a 
spectroscopic analysis by means of the spectroscopic 
crystal 31 and then converted to an electric pulse signal 
corresponding to the number of quantum of the X-rays 
by the X-rays detector 32. No X-rays generated from 
the peripheral side wall of the etched region of the 
specimen are detected to thus improve the reduction in 
a resolving power in the direction of the depth because 
the pulse due to the X-rays from the region of the speci 
men other than that to be analyzed is prevented by the 
gate 25 from passing therethrough in the same manner 
as in FIG. 17. 
FIG. 21 is a schematic view showing a still further 

embodiment of an ion microprobe analyzer according 
to the present invention in which light generated from 
the specimen upon the radiation of the primary ions 
thereon is employed. In the Figure, there are shown a 
spectrometer 33 and a photo detector 34 connected 
thereto, for example, a photo-electro multiplier, which 
detects the light as pulse current in dependence on the 
intensity of light according to a photo counting 
method. The other portions are the same as those of 
FIGS. 21 and 17. In this device, the light generated 
from the specimen 6 undergoes the spectroscopic anal 
ysis by means of the spectrometer 33 and then con 
verted to an electric pulse signal corresponding to the 
number of light quanta. The pulse due to the light from 
the region of the specimen other than that to be ana 
lyzed is prevented by the gate 25 from passing there 
through in the same manner as in FIG. 17, so that the 
same effects as those obtained in the previous embodi 
ments are obtained. 
The above embodiments has been described by way 

of the ion microprobe analyzer including the individual 
analyzers for analyzing the secondary ions, X-rays, light 
or the like, but it will be apparent that a plurality of 
those analyzers may be provided. 
While the invention has been described by reference 

to particular embodiments thereof, it will be under 
stood that numerous and further modi?cations may be 
made by those skilled in the art without actually depart 
ing from the invention. We, therefore, aim in the ap 
pended claims to cover all such equivalent variations as 
come within the true sprite and scope of the foregoing 
disclosure. 
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We claim: 
1. An ion microprobe analyzer comprising means for 

generating a primary ion beam, means for focusing the 
generated primary ion beam on a specimen, means for 
etching the specimen by scanning the focussed primary 
ion beam over an area larger than and inclusive of a re 
gion to be analyzed on the specimen, at least one means 
for analyzing information generated from the specimen 
upon radiation of the primary ion beam thereon, means 
for detecting an analysis result from said analyzing 
means, means for setting the region to be analyzed on 
the specimen, means for comparing an output from 
said scanning means with an output from said setting 
means, and means for controlling an output from said 
analyzing means in response to an output from said 
comparing means, whereby only information derived 
from the region to be analyzed on the surface etched 
by the scanning of the primary ion beam is permitted 
to be detected to thereby permit accurate measure 
ment of the concentration distribution of an element of 
the specimen in the depth direction thereof. 

2. An ion microprobe analyzer as set forth in claim 
1, further comprising means for detecting information 
generated by the scanning of said scanning means, 
means for displaying a result from said information de 
tecting means, and means for simultaneously displaying 
information from the region to be analyzed on the spec 
imen on said displaying means. 

3. An ion microprobe analyzer as set forth in claim 
1, wherein said setting means comprises a potentiom 
eter. 

4. An ion microprobe analyzer as set forth in claim 
1, wherein said analyzing means comprises a mass spec 
trometer for analyzing secondary ions from the speci' 
men. 

5. An ion microprobe analyzer as set forth in claim 
4, wherein said controlling means comprises means for 
altering a voltage to an electric field of said mass spec— 
trometer. 

6. An ion microprobe analyzer as set forth in claim 
4, wherein said controlling means comprises means for 
altering the intensity of a magnetic field of said mass 
spectrometer. 

7. An ion microprobe analyzer as set forth in claim 
4, wherein said controlling means comprises means 
provided between the specimen and said detecting 
means for deflecting the secondary ions from the speci 
men. 

8. An ion microprobe analyzer as set forth in claim 
7, wherein said analyzing means comprises an electric 
field device and a magnetic ?eld device and said de 
?ecting means is provided between said devices. 

9. An ion microprobe analyzer as set forth in claim 
6, wherein said analyzing means comprises an X-ray 
spectrometer and said detecting means comprises an 
X-ray detector. 

10. An ion microprobe analyzer comprising means 
for generating a primary ion beam, means for focussing 
the generated primary ion beam on a specimen, means 
for etching the specimen by scanning the focussed pri 
mary ion beam over an area larger than and inclusive 
ofa region to be analyzed on the specimen, at least one 
means for analyzing information generated from the 
specimen upon radiation of the primary ion beam 
thereon, means for detecting an analysis result from 
said analyzing means, means for setting the region to be 
analyzed on the specimen, means for comparing an 

20 

25 

35 

45 

55 

60 

65 

10 
output from said scanning means with an output from 
said setting means, and means for controlling an output 
from said detecting means in response to an output 
from said comparing means, whereby only information 
derived from the region to be analyzed on the surface 
etched by the scanning of the primary ion beam is per 
mitted to be detected to thereby permit accurate meas 
urement of the concentration distribution of an ele 
ment of the specimen in the depth direction thereof. 

11. An ion microprobe analyzer as set forth in claim 
10, further comprising means for detecting information 
generated by the scanning of said scanning means, 
means for displaying'a result from said information de 
tecting means, and means for simultaneously displaying 
information from the region to be analyzed on the spec 
imen on said displaying means. 

12. An ion microprobe analyzer as set forth in claim 
10, wherein said setting means comprises a potentiom 
eter. . 

13. An ion microprobe analyzer as set forth in claim 
7, wherein said detecting means is provided between 
said mass spectrometer and said de?ecting means. 

14. An ion microprobe analyzer as set forth in claim 
10, wherein said analyzing means comprises a photos 
pectrometer and said detecting means comprises a 
photo-detector. 

15. An ion microprobe analyzer as set forth in claim 
10, wherein said analyzing means comprises a mass 
spectrometer for analyzing secondary ions from the 
specimen. 

16. An ion microprobe analyzer as set forth in claim 
15, wherein said detecting means comprises an elec 
tron multiplier and said controlling means comprises a 
switch for connecting and disconnecting an output 
from said electron multiplier. 

17. An ion microprobe analyzer as set forth in claim 
15, wherein said detecting means comprises an elec 
tron multiplier and said controlling means comprises 
means for controlling a voltage applied to said electron 
multiplier. 

18. An ion microprobe analyzer as set forth in claim 
15, wherein said detecting means comprises a counting 
ion detector. 

19. An ion microprobe analyzer comprising means 
for generating a primary ion beam, means for scanning 
the generated primary ion beam over an area larger 
than and inclusive of a region to be analyzed on the 
specimen and for etching the scanned area, at least one 
means for analyzing information generated from the 
specimen upon radiation of the primary ion beam 
thereon, means for detecting an analysis result from 
said analyzing means, means for setting the region to be 
analyzed on the specimen, means for comparing an 
output from said scanning means with an output from 
said setting means, and means for controlling an output 
from said analyzing means in response to an output 
from said comparing means, whereby only information 
derived from the region to be analyzed on the surface 
etched by the scanning of the primary ion beam is per 
mitted to be detected to thereby permit accurate meas 
urement of the concentration distribution of an ele 
ment of the specimen in the depth direction thereof. 

20. An ion microprobe analyzer comprising means 
for generating a primary ion beam, means for focussing 
the generated primary ion beam on a specimen, means 
for scanning the focussed primary ion beam over an 
area larger than and inclusive of a region to be analyzed 



3,881,108 
11 

on the specimen and for etching the scanned area, at 
least one means for analyzing information which are 
generated from the specimen upon radiation of the pri 
mary ion beam thereon, means for detecting an analysis 
result from said analyzing means, means for setting the 
region to be analyzed on the specimen, means for com 
paring an output from said scanning means with an out 
put from said setting means, and means for controlling 
an output from said detecting means in response to an 
output from said comparing means, whereby only in 
formation derived from the region to be analyzed on 
the surface etched by the scanning of the primary ion 
beam is permitted to be detected to thereby permit ac 
curate measurement of the concentration distribution 
of an element of the specimen in the depth direction 
thereof. 
21. A method of analysis by use of an ion microprobe 

analyzer comprising the steps of generating a primary 
ion beam, focussing the generated primary ion beam on 
a specimen, etching the specimen by scanning the fo 
cussed primary ion beam over an area larger than and 
inclusive of a region to be analyzed on the specimen, 
analyzing information generated from the specimen 
upon radiation of the primary ion beam thereon, de 
tecting an analysis result from said analyzing, detecting 
the region being scanned on the specimen, comparing 
the region being scanned with the region to be ana 
lyzed, controlling said analyzing in response to the re 
sult of said comparing to inhibit said analyzing when 
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the region on said specimen being scanned is outside 
the region to be analyzed, whereby only information 
derived from the region to be analyzed on the surface 
etched by the scanning of the primary ion beam is per 
mitted to be detected to thereby permit accurate meas 
urement of the concentration distribution of an ele 
ment of the specimen in the depth direction thereof. 

22. A method of analysis by use of an ion microprobe 
analyzer comprising the steps of generating a primary 
ion beam, focussing the generated primary ion beam on 
a specimen, etching the specimen by scanning the fo 
cussed primary ion beam over an area larger than and 
inclusive of a region to be analyzed on the specimen, 
analyzing by analyzing means information which are 
generated from the specimen upon radiation of the pri 
mary ion beam thereon, detecting an analysis result 
from said analyzing means, setting by setting means the 
region to be analyzed on the specimen, comparing by 
comparing means an output from said scanning means 
with an output from said setting means, and controlling 
an output from said detecting means in response to an 
output from said comparing means, whereby only in 
formation derived from the region to be analyzed on 
the surface etched by the scanning of the primary ion 
beam is permitted to be detected to thereby permit ac 
curate measurement of the concentration distribution 
of an element of the specimen in the depth direction 


