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METHOD FOR IMAGING A REGION OF INTEREST OF A SAMPLE USING A

TOMOGRAPHIC X-RAY MICROSCOPE, MICROSCOPE, SYSTEM AND
COMPUTER PROGRAM

The present disclosure relates to a method for imaging a region of interest of a
sample using a tomographic X-ray microscope, to a microscope, to a system and

to a computer program.

The present application claims the priority of the German patent application DE
10 2019 120 169.1, the entire content of which is incorporated by reference here-

n.

This application incorporates by reference in its entirety commonly owned U.S.

Provisional Patent Application No. 62/820,989, filed March 20, 2019.

3D X-ray imaging techniques such as X-ray microscopy (XRM) and microCT have
become established failure analysis (FA) tools for bridging fault isolation and
physical failure analysis (PFA), because they enable the visualization of defects
without having to destroy the device under test. Furthermore, these tools provide
FA analysts with better information for determining the best approach to conduct
PFA for root cause analysis. The XRM advantages of non-destructive, high-
resolution imaging make it an excellent option for routine inspection of semicon-
ductor package features such as traces, C4 bumps, and micro-bumps. MicroCT is
also valuable, although its resolution when applied to larger sample geometries is
lower than the resolution that can be achieved with XRM. Since XRM and mi-
croCT share significant similarities, the terms will be used interchangeably in

the rest of the document.

XRM set-up and acquisition times have limited its proliferation and adoption be-

yond FA and manual measurement applications. XRM workflow improvements
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offer the opportunity to realize the efficiency and throughput benefits of auto-

mated device handling for productivity in high-resolution, site-specific inspection

and measurement applications.

Workflow acceleration and automation become particularly desirable in situa-
tions where, for example, multiple semiconductor packages need to be checked for
a certain type of defect in the same predefined region of interest (ROI). This may
be the case when a manufacturer of semiconductor packages encounters recur-
ring failures of the same feature, for example a specific micro bump, in a certain

type of semiconductor package.

In conventional FA, an operator places every semiconductor package in a sample
holder and moves the sample so the microscope’s field of view is directed to the
position where he or she expects the ROI to be. However, typical semiconductor
packages are, for example, 15 x 10 mm whereas the field of view of the micro-
scope is in the order of 1 x 1 mm or smaller. Since every semiconductor package

is different in terms of dimensions and, when mounted on the sample holder, may
assume a different position due to mounting tolerances, and even sample holders
of varying tolerance may be used for different semiconductor packages, often-
times the operator will miss the actual ROI. Yet, the operator will only realize
that he or she missed after completion of imaging and analyzing the (wrong) ROI

for the expected physical failure. Imaging alone may take 30 minutes or more,

Against this background, it is one object of the present disclosure to provide an

improved method for imaging a region of interest of a sample using a microscope.

Accordingly, a method for imaging a region of interest of a sample using a tomo-
graphic X-ray microscope is provided, the method comprising the steps of:

registering a position of the sample, the step of registering including:
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imaging a portion of the sample containing a feature using the mi-
croscope,

identifying the feature by matching the feature to a pre-recorded
feature, and

determining a relative position of the feature in relation to the pre-
recorded feature,
navigating a field of view of the microscope over the region of interest based

on the registered position, and

imaging the region of interest using the microscope.

By way of this method, XRM set-up and acquisition times can be reduced and
automated sample inspection becomes viable. The reason is that by registering
the position of the sample in relation to a baseline sample (said sample having
the pre-recorded feature and is also termed "first sample" herein), sample-to-
sample-, sample holder-to-sample- and holder-to-holder-variations (sometimes
also termed "tolerances") can be accounted for. In turn, the step of navigating can
be simplified since during the step of navigating (substantially) the same naviga-
tion path can be used as for the baseline sample. Merely, the navigation needs to
be adapted depending on the registered position of the sample in order to find the

desired region of interest (ROI).

Thus, the same "recipe" can be used when inspecting a number, for example, 5,
10, 20 or more samples without the need for human intervention. The microscope
needs to be only trained on a first sample having the pre-recorded feature as well

as the ROI. The second and following samples can be inspected automatically.

Preferably, during the step of registering, the position of the sample in two di-
mensions (2D) or three dimensions (3D) is registered. "Register" herein means to
determine and, as the case may be, to record the position of the sample. The reg-

istered position may be derived, for example calculated, from the first sample's
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position and the determined relative position, for example by way of vector opera-

tions (addition and/or subtraction).

"Imaging" herein may include a scanning operation of the microscope. "Imaging"
herein refers to creating a 2D or 3D digital image of at least a portion of the sam-
ple. When using tomographic X-ray microscopy, the initial image is always 2D
(corresponding to a section through the sample). Yet, using mathematical meth-
ods, a 3D digital image can be calculated from a number of 2D images taken from

different angles with regard to the sample.

The field of view of the microscope is the largest portion of the sample which can
be imaged using the microscope while maintaining image distortions below a
predefined threshold. However, the microscope may be configured so as to allow
changing the field of view comprising, for example, a first setting in which the
field of view is large and the corresponding resolution is low and a second setting

in which the field of view is small and the corresponding resolution is high.

During the step of navigating the field of view of the microscope over the region
of interest based on the registered position, either the microscope can be moved
relative to the sample, or the sample is moved relative to the microscope. The lat-

ter is presently preferred.

The features can be, for example, structures intentionally produced by a manu-
facturing method (for example micro-bumps, corners or traces), unintentionally
produced defects or irregularities on or in the sample which are visible, detecta-
ble or discernible in recorded images of the sample (or portion of the sample) such
that there is a one-to-one correspondence between the sample feature and the
pre-recorded feature. The feature can also be termed "landmark" and the pre-

recorded feature "pre-recorded landmark".
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The step of matching the feature to a pre-recorded feature includes comparing
the feature and the pre-recorded feature to each other and, as the case may be,
calculating a value representing the similarity of the feature and the pre-

recorded feature.

In embodiments, the steps of registering, navigating and imaging are automated,

1.e. they are executed without human intervention.

According to an embodiment, the step of registering includes:

imaging a first portion of the sample containing a first feature using the mi-
croscope,

identifying the first feature by matching the first feature to a pre-recorded
first feature,

determining a relative position of the first feature in relation to the pre-
recorded first feature,

imaging a second portion of the sample containing a second feature using
the microscope,

identifying the second feature by matching the second feature to a pre-
recorded second feature, and

determining a relative position of said second feature in relation to the pre-
recorded second feature,

wherein, preferably, the first and second portion lie in planes intersecting

each other.

By using, for example, a first and a second feature as described above, the posi-
tion of the sample can be easily determined in three dimensions. The first and
the second feature may be identical structures of the sample, yet seen under a

different angle by the microscope.

According to an embodiment, the step of registering includes:
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imaging a portion of the sample containing a first feature using the micro-
scope,

identifying the first feature by matching the first feature to a pre-recorded
first feature,

determining a relative position of the first feature in relation to the pre-
recorded first feature,

imaging the same portion of the sample containing a second feature using
the microscope,

identifying the second feature by matching the second feature to a pre-
recorded second feature, and

determining a relative position of said second feature in relation to the pre-

recorded second feature,

According to this alternative embodiment, the first and second features can lie in
the same portion of the sample. For example, a single image is taken containing a
(sufficient) plurality of features (in particular the first and second feature), and
registering these features to prerecorded features (in particular prerecorded first
and second feature) gives the 3D coordinates for navigation. In this case, the mi-
croscope is calibrated sufficiently such that the distance between features speci-

fies the distance to the sample precisely for 3D navigation.

According to a further embodiment, the sample is rotated between imaging the

first and second portion by a predetermined angle.

By rotating the sample, the first and second portions can be easily imaged such
that corresponding planes of the first and second portion intersect each other.
The predetermined angle may be used in determining the relative position of the
feature and pre-recorded feature, and thus in registering the position of the sam-

ple.
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According to an embodiment, the pre-recorded feature is selected from a portion
of a first sample. Preferably, the pre-recorded feature is selected from a plurality

of features from the portion using a scoring method.

According to an embodiment, the scoring method comprises comparing, amongst

the plurality of features, each feature to a respective other feature.

In addition, the scoring method may comprise calculating a score representing a
dissimilarity (or uniqueness) of the feature as compared to the respective other

features.

According to a further embodiment, selecting the pre-recorded feature from the
plurality of features involves displaying at least two or more features from the
plurality of features exceeding a score threshold to an operator, wherein the op-

erator selects one of the at least two or more features as the pre-recorded feature.

According to a further embodiment, the pre-recorded feature is selected from a
portion of a first sample, and the steps of registering, navigating and imaging are

performed for N samples, where N is larger than 1.

For example, N is larger than 5, 10 or 20. In particular, the steps of registering,
navigating and imaging are performed for the second sample and repeated there-

after for each consecutive sample.

According to a further embodiment, the microscope includes an X-ray source, a
sample stage including the sample, and an X-ray detector arranged, in relation to

the X-ray source, behind the sample.

The X-ray source sends out an X-ray beam which passes through the sample and

is detected by the X-ray detector. The X-ray detector may include a scintillator
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and/or a charge-coupled device (CCD)-camera detecting light sent out from the
scintillator when irradiated with the X-ray beam (after passing through the sam-

ple).

The X-ray source and the X-ray detector may be provided fixedly whereas the
sample stage may be provided movably in relation to the X-ray source and the X-
ray detector. By moving the sample stage, the X-ray beam scans over the sample.
Corresponding images of portions of the sample are detected by the X-ray detec-
tor. In particular, it may be provided that the sample stage may be moved in the
vertical direction and rotated about the vertical direction. To this end, one or
more electric motors may be provided. The sample stage may include a sample

holder holding the sample.

According to a further embodiment, the sample stage comprises a sample holder

holding the sample during the steps of registering, navigating and imaging.

According to a further embodiment, the portion comprising the feature is, initial-
ly, imaged at a low resolution, and a smaller portion, comprising the feature,

within the portion is imaged at at least at one higher resolution.

When using a high-resolution image, the sample's position can be registered with
greater accuracy. At the same time, the feature can be easily found using an im-

age at low resolution.

According to a further embodiment, the sample is an integrated circuit package.

According to a further embodiment, it is provided that

the sample is retrieved from a conveyer and placed within the microscope,

the steps of registering, navigating and imaging are performed, and
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the sample 1s removed from the microscope and placed back onto the con-

veyer.

This allows for easy fully automated fault analysis.

According to a further aspect, there is provided a tomographic X-ray microscope,
comprising:
an imaging unit for imaging a portion of a sample containing a feature, and
for imaging a region of interest of the sample,
a registering unit for registering a position of the sample, the registering
unit including:
an identifying unit for identifying the feature by matching the fea-
ture to a pre-recorded feature, and
a determining unit for determining a relative position of the feature
in relation to the pre-recorded feature,
a navigating unit for navigating a field of view of the microscope over the

region of interest based on the registered position of the sample.

The imaging unit may include the X-ray source and the X-ray detector. The navi-
gating unit may include the sample stage, motors for moving the sample stage as

well as a controller for controlling the motors to move the sample stage.

A respective unit, e.g. the registering, identifying and/or determining unit, may
be implemented, at least partially, in hardware and/or in software. If said unit is
implemented in hardware, it may be embodied as a device, e.g. as a computer or
as a processor or as a part of a system, e.g. a computer system. If said unit is im-
plemented in software it may be embodied as a computer program, as a function,

as a routine, as a program code or as an executable object.
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According to an even further aspect, there is provided a tomographic X-ray mi-
croscope as previously described, a first device providing a plurality of samples,
and a second device configured to load at least one sample of the plurality of

samples into the microscope.

The first device may be formed as a conveyer or magazine, the second device as a
gripper, for example. The second device may be configured to load at least two or

three samples into the microscope at the same time.

According to a an even further aspect, there is provided a computer program to
control, when executed, a tomographic X-ray microscope to carry out the method

as previously described.

A computer program may be embodied as a memory card, USB stick, CD-ROM,
DVD or as a file which may be downloaded from a server in a network. For ex-
ample, such a file may be provided by transferring the file comprising the com-

puter program from a wireless communication network.

The embodiments and features described with reference to the method of the pre-
sent disclosure apply mutatis mutandis to the microscope, system and the com-

puter program of the present disclosure.

Further possible implementations or alternative solutions of the disclosure also
encompass combinations — that are not explicitly mentioned herein — of features
described above or below with regard to the embodiments. The person skilled in
the art may also add individual or isolated aspects and features to the most basic

form of the disclosure.
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Further embodiments, features and advantages of the present disclosure will be-
come apparent from the subsequent description and dependent claims, taken in
conjunction with the accompanying drawings, in which:

Fig. 1 shows a flowchart of a method according to an embodiment;

Fig. 2 shows a system according to an embodiment in a top view:

Fig. 2A shows an integrated circuit package in a perspective view;

Fig. 3 shows a sample holder according to an embodiment in a perspective view;
Fig. 4 shows, in a view V from Fig. 3, a sample receptacle;

Fig. 5 shows a screen displaying images of a sample;

Fig. 6 shows a coordinate system within the system of Fig. 2; and

Fig. 7 shows components from Fig. 2, where a sample has been rotated.

In the Figures, like reference numerals designate like or functionally equivalent
elements, unless otherwise indicated.

Fig. 1 shows a flowchart of a method according to an embodiment.

In steps S1 and S2, a first and second feature are selected from a portion of a first
(baseline) sample. Said features will be used in step S5 to register a position of a

second sample. It is noted that including step S2 (and S3) is preferred, yet not

required as part of this disclosure.
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The first and second sample as well as further samples mentioned hereinafter
may be formed as an integrated circuit (IC) packages, for example flip chip pack-
age. One such IC package is illustrated in a perspective view in Fig. 2A and des-

ignated with reference numeral 200.

Fig. 2 shows a system 202 illustrating more IC packages 200 in a top view. They
are each held in a sample holder 300 shown schematically in Fig. 2 and in more

detail in Figs. 3 and 4.

The sample holder 300 comprises a sample receptacle 302 (see Fig. 3). The sam-
ple receptacle 302 is made of a material that allows X-ray radiation to readily
pass through. For example, the sample receptacle 302 may be formed from a pol-
ymeric material such as plastic. The sample receptacle 302 is fixed to a post 304.
The post 304 is attached to a gripper disc 306 which is in turn fastened to a base
plate 308.

The sample holder 300 may comprise one or more sample receiving sections each
of which is configured to receive a sample 200. In the example, three sample re-
ceiving sections 310, 312, 314 are provided. Fig. 4 shows the sample receptacle
302 in a plan view V from Fig. 3. A sample 200 is shown to be held in the sample

receiving section 312,

By way of example, the sample receiving section 312 will be explained in more
detail hereinafter, yet the same applies to the sample receiving sections 310 and
314.

The sample receiving section 312 is generally plate shaped and has a sample
placement surface 316. In use of the sample holder 300, the sample placement
surface 316 is oriented vertically. The sample 200 is placed on the sample place-
ment surface 316. The sample receiving section 312 has a vertical alignment por-

tion 318 and a horizontal alignment portion 320, the alignment portions being
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formed as ledges respectively. The alignment portions 318, 320 are arranged per-

pendicularly to each other.

The sample 200 may have a rectangular shape comprising four lateral edges 322,
324, 326, 328 (defining the sample's length and width). The thickness of the sam-
ple 200 may be small compared to its length and width. When placing the sample
200 on the sample placement surface 216, two of the edges 324, 326 of the sample
200 are guided along the alignment portions 318, 320 till the sample 200 is posi-
tioned in a bottom right corner (see Fig. 4) of the sample receiving section 214.
Hence, the sample placement surface 216 aligns the sample 200 in the z-direction
(corresponding to the sample's thickness), the vertical alignment portion 318
aligns the sample 200 in the y-direction (vertical direction) and the horizontal
alignment portion 320 aligns the sample 200 in the x-direction (x- and z-

directions are both horizontal directions orthogonal to each other).

A fixing element 330 fixes the sample 200 to the receptacle receiving section 314
in a non-permanent way. The fixing element 330 can be an O-ring spanning diag-
onally over the sample 200 and attached to opposite corners 332, 334 of the re-
ceptacle receiving section 314 via notches 336. The fixing element 330 is made of
a flexible and radiation-stable material. For example, the fixing element 400 can
be made of ethylene propylene diene methylene rubber (EPDM). The fixing ele-
ment 400 imparts a securing force to mate the sample 200 against the sample

placement surface 216 and the alignment portions 318, 320.

Returning to Fig. 2, it is shown that, for example, more than 10 sample holders
300 are arranged on a conveyer 204. The conveyer 204 delivers the sample hold-
ers 300 to a take-up position P. A gripper 206 loads one sample holder 300' onto a

sample stage 208 of a tomographic X-ray microscope 210.
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The microscope 210 comprises an X-ray source 212, an X-ray detector 214, the
sample stage 208 and a controller 224. The X-ray source 212 sends out an X-ray
beam 216 incident on the sample 200’ currently held in the field of view 218 of
the X-ray source 212 by way of the sample holder 300'. The X-ray beam 216 pass-
es through the sample 200' as well as through parts of the sample holder 300" (for
example through the sample placement surface 216) and is received by the X-ray
detector 214. The X-ray detector 214 generates an image 220 which represents,

for example, a 2D-section through the sample 200'.

In Fig. 2, the sample stage 208 holds the sample 200' in a first rotational position
around the y-axis, see also Figs. 2A and 4. For example, this first rotational posi-
tion corresponds to a position of the sample 200' in which one of the two major
faces of the sample 200' (one such face is designated 222 in Fig. 2A) is oriented at
(substantially) right angles, i.e. a = 90°, with respect to the X-ray beam 216 (.e.

its centerline).

After generating the image 220 (step S1-1 in Fig. 1), a feature (also termed "first
feature" herein) is identified is identified in a portion of the sample which is to
serve as a spatial reference (also termed "pre-recorded feature" herein) as ex-
plained in more detail hereinafter. To this end, the image 220 is analyzed (step
S1-2 in Fig. 1) using a scoring method, for example. For example, the step of ana-
lyzing and scoring can be carried out on the controller 224 which may comprise a
microprocessor and associated memory. The controller 224 reads the image 220
from the X-ray detector 214 and identifies a number of features. These features
may include structures intentionally produced by a manufacturing method (for
example micro-bumps, corners or traces) or unintentionally produced defects or
irregularities on the sample 200'. The identified features are compared to each
other and, preferably, a value is calculated which represents the uniqueness of

each feature. If said value (score) lies above (or below depending on the criterion)
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a certain threshold, the corresponding feature is displayed to an operator on a

screen 500 (corresponding to a step S1-3 in Fig. 1) as shown in Fig. 5.

In the example of Fig. 5, two features 502, 504 have been identified in the image
220 which exceed the defined threshold. Now, an operator selects in step S1-4
(see Fig. 1), based on experience, one of the two features 502, 504 to serve as the
spatial reference. The selected feature, in this case the feature 502, is saved on
memory of the controller 224 (step S1-5). This data also includes the location of
the feature 502 in relation to the origin O (see Fig. 6) of the kinematics of the
sample stage 208. The kinematics include, in particular, the electric motors,
bearings and dampers of the sample stage 208. In particular, the X-ray source
212 and the X-ray detector 214 are arranged fixedly (non-movably) with respect
to the origin O. The location of the feature 502 in relation to the origin O can be

expressed by a vector j (also termed "location vector" herein).

Now, returning to Fig. 2, the sample stage 208 including the sample holder 300’
and the sample 200' is rotated, for example by way of an electric motor, into a
second rotational position. In the second rotational position, a = 125° for example,
as illustrated in Fig. 7 which only shows some of the components of Fig. 2. Any

other suitable angle a can be used as the first and second rotational position.

Hereinafter, another feature (also termed "second feature" herein) is identified in
an image 700 taken from the sample 200" at its second rotational position (step
S2in Fig. 1). Due to the rotation, the first and second feature are contained in
portions of the sample 200' lying in different planes E1, E2 which intersect each
other. The steps S1-1 to S1-5 are repeated accordingly for the image 700. Thus,
the second feature including its location vector is obtained and saved to the
memory of the controller 224, The first and second feature may as such describe

the same structure (which is assumed to be the case for reasons of simplification
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hereinafter without limiting the present disclosure), yet viewed at a different an-

gle (compare images 220 and 700).

The location vectors (2D) of the first and second feature are combined in step S3
to obtain a vector (designated also "j" in Fig. 6 for the combined vector for simpli-
fication purposes) defining the location of the feature 502 in 3D with respect to
the origin O. This process of combining may take into account the angle of rota-

tion a.

Next, the field of view 218 of the microscope 210 is directed towards a region of
interest 600 in Fig. 6 (step S4). This is done, for example, by moving the sample
200' relative to the field of view 218. According to the embodiment, the sample
stage 208 is configured to move, over and above producing the rotation of the
sample 200" about the y-axis, the sample holder including the sample 200 along
the y-axis (upwards and downwards), for example by way of an electric linear
motor. In this way, the field of view 218 can scan over the sample 200' in the ver-
tical direction. By rotating the sample 200 about the y-axis sequentially or simul-
taneously, the entire sample 200' can be scanned, i.e. any portion including a re-
gion of interest can be analyzed. The region of interest 600 may, for example, in-
clude a suspected physical defect, for example a defective micro bump. The rea-
son of interest 600 is, typically, the same for all samples 200 when the samples
200 correspond to a certain type of device, for example a certain type of IC chip.
In one example, the chip manufacturer will let the operator know where to look

for the defect which corresponds to the region of interest 600.

Once the operator has found the region of interest 600 (typically manually), the
path the field of view 218 needs to take in relation to the feature 502 is deter-
mined in 3D and for example saved as a vector k on the memory of the controller

224.
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Now, the second and consecutive samples 200 waiting on the conveyor 204 may
be analyzed in an easy and fully automated fashion, for example, by applying the

method steps explained in the following.

First, the second sample 200 (explanations in the following equally referring to
consecutive samples) is taken off the conveyor 204 using the gripper 206 and

placed on the sample stage 208 in its sample holder 300.

Then, the position of the second sample 200' in 3D (three dimensions x, y, z) in
relation to the origin O (see Fig. 6) is registered in step S5. To this end, images
220 and 700 are taken of respective portions of the second sample 200 generated

as described previously in relation to the first sample 200' (step S5-1 in Fig. 1).

In step S5-2, the first and second feature 502' (see Fig. 6 - again only one refer-
ence numeral is given for reasons of simplification) are identified in the images
220 and 700 and matched to the pre-recorded features 502 (see Fig. 5) using the
controller 224. The step of matching the features 502' to the pre-recorded fea-
tures 502 includes comparing the features 502' and the pre-recorded features 502
to each other and calculating values representing similarity. When the calculated
values exceeds a certain threshold respectively, the controller 224 decides that
matching has been successful (otherwise the routine cannot continue). Prefera-
bly, a portion of the sample 200 comprising the first and second feature 502" is,
initially, imaged at a low resolution, and a smaller portion, comprising said fea-

tures, within the portion is imaged at at least at one higher resolution.

In step 5-3, the controller 224 determines the relative position of the first and
second feature 502' of the second sample 200 in relation to the first and second
feature 502 of the first sample 200", preferably, by calculating a vector r (see Fig.
6).
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Since the vector k has been previously determined, the path along which the field

of view 218 needs to be navigated in order to reach the region of interest 600 can

be calculated as:

In step S6, the controller 224 navigates the field of view 218 using the sample

stage 208 along vector t which is thus positioned at the region of interest 600.

In step S7, the microscope 210, i.e. the X-ray source 212 and the X-ray detector
214, take an image of the region of interest 600 which can then be processed fur-

ther for failure analysis.

Then, the gripper 206 removes the second sample 200 from the microscope 210
and places it back onto the conveyer 204 at the position P. Instead of the convey-

er 204, a magazine or the like can be used.

Steps Sb to S7 can be repeated for as many consecutive samples 200 which need

to be analyzed for possible failures at the respective regions of interest 600.

Although the present disclosure has been described in accordance with preferred
embodiments, it is obvious for the person gkilled in the art that modifications are

possible in all embodiments.
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WHAT IS CLAIMED IS:

1. A method for imaging a region of interest of a sample using a tomographic
X-ray microscope, the method comprising the steps of:
registering a position of the sample, the step of registering including:
imaging a portion of the sample containing a feature using the mi-
croscope,
identifying the feature by matching the feature to a pre-recorded
feature, and
determining a relative position of the feature in relation to the pre-
recorded feature,
navigating a field of view of the microscope over the region of interest based
on the registered position of the sample, and

imaging the region of interest using the microscope.

2. The method according to claim 1, wherein the step of registering includes:

imaging a first portion of the sample containing a first feature using the mi-
croscope,

identifying the first feature by matching the first feature to a pre-recorded
first feature,

determining a relative position of the first feature in relation to the pre-
recorded first feature,

imaging a second portion of the sample containing a second feature using
the microscope,

identifying the second feature by matching the second feature to a pre-
recorded second feature, and

determining a relative position of said second feature in relation to the pre-
recorded second feature,

wherein the first and second portion lie in planes intersecting each other.
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3. The method according to claim 2, wherein the sample is rotated between
imaging the first and second portion by a predetermined angle.

4. The method according to claim 1, wherein the pre-recorded feature is select-
ed from a portion of a first sample and is selected from a plurality of features

from the portion using a scoring method.

5. The method according to claim 4, wherein the scoring method comprises
comparing, amongst the plurality of features, each feature to a respective other

feature.

6. The method according to claim 4, wherein selecting the pre-recorded feature
from the plurality of features involves displaying at least two or more features
from the plurality of features exceeding a score threshold to an operator, wherein
the operator selects one of the at least two or more features as the pre-recorded

feature.

7. The method according to claim 1, wherein the pre-recorded feature is select-
ed from a portion of a first sample, and the steps of registering, navigating and

imaging are performed for N samples, where N is larger than 1.

8. The method to according to claim 1, wherein the microscope includes an X-
ray source, a sample stage including the sample, and an X-ray detector arranged,

in relation to the X-ray source, behind the sample.

9.  The method according to claim 8, wherein the sample stage comprises a
sample holder holding the sample during the steps of registering, navigating and

1maging.
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10. The method according to claim 1, wherein the portion comprising the fea-
ture is, initially, imaged at a low resolution, and a smaller portion, comprising

the feature, within the portion is imaged at at least at one higher resolution.

11. The method according to claim 1, wherein the sample is an integrated cir-
cuit package.
12. The method according to claim 1, wherein:
the sample is retrieved from a conveyer and placed within the microscope,
the steps of registering, navigating and imaging are performed, and
the sample is removed from the microscope and placed back onto the con-

veyer.

13. A tomographic X-ray microscope, comprising:
an imaging unit for imaging a portion of a sample containing a feature, and
for imaging a region of interest of the sample,
a registering unit for registering a position of the sample, the registering
unit including:
an identifying unit for identifying the feature by matching the fea-
ture to a pre-recorded feature, and
a determining unit for determining a relative position of the feature
in relation to the pre-recorded feature,
a navigating unit for navigating a field of view of the microscope over the

region of interest based on the registered position of the sample.

14. A system comprising:
the tomographic X-ray microscope of claim 13,
a first device providing a plurality of samples, and
a second device configured to load at least one sample of the plurality of

samples into the microscope.
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15. A computer program to control, when executed, a tomographic X-ray micro-

scope to carry out the method of claim 1.
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