|  Method of analyzing an integrated circuit, method of observation and
their associated installations The present invention relates to a nethod for
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These analysis methods are relatively effective, but they allow only significant
faults to be detected in the circuit which, when they are subjected to laser radiation,
leads to a visible malfunction of the circuit in the sense that it does not provide the

C expected result.

25 Furthermore, there is known from document FR 2 876 188 a method and an
installation for analyzing an integrated circuit providing for calculating a variation in the
time of propagation of the signal through the circuit separating the instant of electrical
excitation of the circuit from the instant of collection of the response in the presence
and in the absence of laser radiation. By providing a map of propagation delays

30 induced by the presence of the laser, this method produces excellent results on the
analysis and characterization of failing circuits. However, this method and this
installation require very precise numerical measurements of the delay. This
measurement may in certain cases have to be less than about 10 picoseconds, which

makes the measurement extremely delicate to implement.



makes the neasurenment extrenely delicate to inplenent. 2 Thus, an object of
the invention is to propose an anal ysis,nethod and an analysis installation
for a circuit providing for neasuring H%re easily the effect of a |aser
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radi at i with reppedted the résponsierafithé ;cireuid subjected to laser radiation by a delay equal
to the propagation time of the excitation signal through the circuit in the absence of
laser radiation;
20 - the reference response is a signal which is a function of the response
expected at the output of the circuit in the absence of laser radiation;
- the reference response is equal to the response expected at the output of the
circuit operating normally in the absence of radiation;
C - the reference response is a transform of the response expected at the output
25  of the circuit in the absence of radiation, of the same frequency, and for which the
amplitude and/or the pulse width and/or the shape of pulses have been modified,;
- the step for measuring the phase shift between the response to the excitation
of the circuit subjected to laser radiation and a reference response of the circuit in the

absence of laser radiation applied to the circuit comprises:
30 . multiplying the response to the excitation of the circuit subjected to laser

radiation by the reference response of the circuit in the absence of laser radiation

applied to the circuit; and

. filtering the product obtained through a low-pass filter.



filtering the product obtained through a |ow pass filter. 3 Another
subj ect of the invention is an observagi on net hod, characterized in that it
includes: . for a plurality of points on the surface of the integrated
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- the laser radiation is applied at each point asynchronously with the circuit

excitation step; and
- the laser radiation is pulsed with at least one pulse at each point on the circuit.
20 Another subject of the invention is an installation for analyzing an integrated
circuit, including:
- means for applying laser radiation at a point on the surface of the circuit;
C - means for exciting the circuit thus subjected to laser radiation by applying an
electrical excitation signal,
25 - means for collecting the response of the circuit to the excitation, the circuit
‘ being subjected to laser radiation;
- means for providing a reference response of the circuit in the absence of laser
radiation applied to the circuit; and
- means for measuring the phase difference between the response to the
30 excitation of the circuit subjected to laser radiation and the reference response of the
circuit in the absence of laser radiation applied to the circuit.
Lastly, a subject of the invention is an observation installation characterized in

that includes:



that includes: 4 - for a plurality of points on the surface of the
integrated circuit, nmeans for analyzing,the circuit, as described above, for
the determ nation of the phase difference between the response to the
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stabilisation) representing the phase difference between the delayed excitation signal

20 and the signal collected at the output of the circuit, while the circuit is operating in the
absence of laser radiation; and
- Figures 4A, 4B, 4C and 4D, on the one hand, and Figures 5A, 5B, 5C and 5D,
on the other hand, are views that are identical to those of Figures 3A, 3B, 3C and 3D,
C respectively, in the case when the circuit is stressed by a laser having the effect of a
25 time delay on the response signal and a time advance on the response signal
respectively;
- Figure 6 is an example of an image of a circuit, which image is obtained by
implementing the method according to the invention;
- Figure 7 is a schematic view of a second embodiment of an installation for
30 analyzing a circuit, according to the invention;
- Figure 8 is a view illustrating the graphs of the reference signal used and of
the response signal of the circuit in the embodiment of Figure 7, and
- Figure 9 is a schematic view of a third embodiment of an installation for

analyzing a circuit according to the invention.



- Figure 9 is a schematic view of a third enbodi nent of an installation for
analyzing a circuit according to the i@vention. 5 Figure 1 shows an
installation 10 for anal yzing and observing an integrated circuit C
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the circuit and the scanning speed of the laser., This frequency is typically
20 Furthermore, the unit 20 includes a delay line 24, the input of which is
connected to the output of the generator 16 and is intended to supply an excitation
signal delayed by a delay 1 adjusted to match the duration of processing of the signal
by the circuit to be studied in the absence of laser stressing. Preferably, the delay t is
C fixed so that the signal delayed by t arrives in quadrature with the signal studied for the
25  circuit when the circuit is not subjected to laser radiation and when it is operating
normally. The delay 1 is determined experimentally and is characteristic of an output
signal of the circuit.
The outputs of the unit 22 and of the delay line 24 are connected to the inputs of
a multiplier circuit 26, the output of which is itself connected to an amplifier with a low-
30 pass filter 28, the cutoff frequency of which is adjusted as a function of the operating
frequency of the circuit and the scanning speed of the laser. This frequency is typically
in the order of 500 kHz.
The output of the unit 20 is formed by the output of the low-pass filter amplifier
28, which is if necessary combined with a shifting circuit 28A to bring the signal

35 obtained at the output of the filter 28 into a positive value range in order to facilitate its



in the order of 500 kHz. The output of the unit 20 is formed by the output
of the lowpass filter anplifier 28, ichis if necessary conbined with a
shifting circuit 28A to bring the signal 35 obtained at the output of the
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According to another embodiment, the laser beam has a wavelength less than
20 1100 nm, preferably between 800 nm and 1100 nm, and is intended to induce
photoelectric phenomena in the material of the circuit.
Moreover, the laser has a wavelength between 1000 nm and 1400 nm when it
passes through a layer of silicon. The transparency of silicon at these wavelengths

provides for carrying out analyses through the substrate, without being screened by

O)

25 the metal layers distributed on the surface of the circuit.

In particular, when photoelectric phenomena are highlighted and when the laser
passes through a layer of silicon, the laser preferably has a wavelength of 1064 nm, so
as to enable the laser radiation to induce the creation of electron-hole pairs in the
semiconductor forming the circuit, these electron-hole pairs giving rise to the

30 circulation of a current.

The laser beam has a Gaussian distribution, when it reaches its resolution limit.

The driving unit 34 is connected to the information processing unit 29 in order to
supply the coordinates X and Y of the laser beam in the plane of the circuit, these
coordinates being representative of the position of the point of impact of the laser

35 beam on the circuit.



30 circulation of a current. The | aser beam has a Gaussi an distribution,
when it reaches its resolution limt. -The driving unit 34 is connected to
the information processing unit 29 in order to supply the coordinates X and
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deI ay Iﬂweepl)@ldrﬁthehmgedj usted by acting on the vaI ue T of the delay. The
del ay val ue n be &t ust for exanple using a hot ony tEproach W th
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shift (ﬁg found Anot her way to proceed is to neasure the propagation
time T F the reference 25 signal in the circuit. The value of the delay T

i's then chodaitiatly r #tcstep . 109, moalased rddiaticmniscapplicphtesthesdirduit. The ihptivvsignalt he
excitation signal and the response to the excitation of the circuit in the
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&, between this signal coming from the circuit and the reference signal passing
20  through the delay line 24 is then adjusted by acting on the value t of the delay.

The delay value can be adjusted for example using a dichotomy approach with
subsequent testing of different delays t until a value satisfying the phase shift ®q is
found.

Another way to proceed is to measure the propagation time tp of the reference

25 signal in the circuit. The value of the delay t is then chosen directly.

A phase difference or phase shift ®, between the excitation signal and the
response to the excitation of the circuit in the absence of laser radiation applied to the
circuit is then supplied by the circuit 20, at step 101. This phase shift ® is preferably
adjusted to a value close to +90° or -90°. In that case, the signal at the output of the

30 filter 28 is substantially zero.

To determine the phase shift ®,, the delayed excitation signal, illustrated in
Figure 3A, and the response of the circuit, illustrated in Figure 3B, are multiplied by the
multiplier 26 in order to obtain the signal illustrated in Figure 3C. The phase difference
obtained at the output of the filter 28 is illustrated in Figure 3D. This is very slightly

35 negative in the example in question.



circuit is then supplied by the circuit 20, at step 101. This phase shift 4o
is preferably adjusted to a value cloge to +90 or -90. In that case, the
signal at the output of the 30 filter 28 is substantially zero. To
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According to a second enbodi nent of the invention, on the other hand,
| aser abmestoréd inpthlesstdragetepns 46. dur ati ons preferably | ess than a nanosecond
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20 sequence, so that the circuit is illuminated during the test sequence.

According to a second embodiment of the invention, on the other hand, the laser
beam is pulsed with pulse durations preferably less than a nanosecond or the laser
beam is modulated with pulse durations preferably less than or equal to the duration of

C the test sequence applied to the circuit. The circuit is then illuminated for
25  predetermined durations of the test sequence.

According to the second embodiment, the test sequence is preferably repeated
several times to measure the variation in the propagation time for several different
moments of the test sequence.

According to the second embodiment, the laser beam is applied for a

30 predetermined total duration and in a small area of the circuit, either synchronously or
asynchronously with the application of the test sequence.

When the applications are referred to as synchronous, the application of the
laser starts and ends at fixed and predetermined moments with respect to the start and

end of the test sequence.



According to the second enbodi nent, the test sequence is preferably repeated
several tinmes to neasure the variation én the propagation tinme for several
different nonments of the test sequence. According to the second enbodi nent,
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This two-dimensional image is superimposed on the optical image of the circuit
20 referenced by the coordinates X, Y. This optical image is obtained using the laser 30 or
a CCD optical camera.
The presence of the laser beam at a point produces a change or a variation in
the phase shift. This is particularly significant for certain areas of the circuit. This
C variation can be positive or negative depending on the effect of the laser beam, so
25 that, for some areas, the response is obtained more rapidly in the presence of the laser
beam while, for other areas, the response is delayed. In some cases, the variation will
lead to the propagation of erroneous information in the circuit. The erroneous response
of the circuit will itself also be more or less delayed or advanced. Advantageously, the
time variation of an erroneous response may be observed on another output of the
30 circuit.

The areas where there is significant variation in phase appear clearly on the
image of Figure 6 and correspond a priori to regions of the circuit which contain faults
which are admittedly minor since they are not of the nature that might cause the circuit
to produce an erroneous result, but which can turn out to be detrimental for the circuit if

35 operating in a highly stressed environment.
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a laser. Wenwhere teettdster 50 id ases atle ddiay ine 24 isi ogﬂloﬁél smc@nheOdtﬂday ghAdwe t he
delay can be set up by the tester itself. According to the first

enbodi ng@ttup byéhe terstgrd -signal has a frequency and a duty cycle equal to
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20  in the absence of a laser.

Advantageously, and in order to provide a more accurate analysis of only the
rising edge of the response signal of the circuit, the reference signal has a frequency
that is identical to that of the expected output signal, but the amplitude and/or the duty

C cycle and/or the shape of the pulses of the signals is modified. In particular, the pulse
25  width of the reference signal is reduced while its amplitude is increased as illustrated in
Figure 8.

Thus, since the phase shift is calculated by implementing the product of the
reference signal and the circuit response signal, this product corresponding to the
common area between the two graphs, the phase shift is extremely sensitive to a delay

30 or an advance of the rising edge of the signal, thus providing for a high degree of
accuracy in determining variations in phase shift that can be induced by the laser
radiation.

Moreover, the phase difference measured by the method according to the

invention depends on the initial relative phase shift existing between the response to



that is identical to that of the expected output signal, but the anplitude
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Indeed, if the circuit excitation and response signals are periodic, the signal can
20 be expressed as a sum of sinusoidal functions given by the Fourier series

transformation in the form:

Vic()=a, + i:[a,7 cos(nmt )+b, sin(nwt)]
1

a,=

Ve (1)dt

N —
O 3

N o

.
a,== Ve (t)cos(nat )di
0

25 b,=

n

Vie(t)sin(nwmt )dt .

~N N
S

If the response of the circuit is a square-wave signal of duty cycle equal to 50%,

denoted by V., the reference response is a sinusoidal signal denoted by V1, V¢ can

be written in the form Vic (1) = > [c, cos(nw +6, )] where

¢, =va,+b’ ;and



Vic(t)=ao +[a cos(nwt)+b, sin(nwmt)] T ao-Tf Vc(lIA 0 2 7" an=T
JV,(.(t)cos(nwmt)dt O 25 bn JVic(t)si nwat)dt. O If the response of the
circuit is a square-wave signal of duty cycle equal to 50% denoted by Vic,
the reference yesponse is a sinusoidal signal denoted by V1, Vic can w be
wri tt entantf,d fef.orm Vi ¢ (t) _ EJc" cos(nco+9 )] where c¢"= a"z+bn2 ;and 12
tan(8) = 6n . %" After the mul tiplication of the two signals by the stage
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t he outimsforeofiltdring, bire eRpressedim theafokmncti on  dependent on the first
har noni ¢, expressed in the form Vour =, cos(-B, ). The expressions

ment i ongd ,aboye are, assu to formed in the absence of alteration due
P el o ekl B

to | aser’“sti cuit is subjected to laser radiation, the
10 response of the circuit is nmodified as regards its harnonics at phase and

anplsi t ude | Aftel filteGogshydibvel low-past filtdrel phathe dlitpandf theefiltemd ohlyde fenctidine

slightly nodified argund the initial conditions under the action of the

| aser, ngenbAg the fiest hagmonie: expresspd éxtha formespect i vel y, positive and

negatives variations of anplitude and phase for 15 the first harnonic are

added SKbJrhﬂichfl(e_@plI put is expressed in the form Vour = C,  Zdc cos(-01 +

dB) . It is 2hus understood fromthi s formula that the output depends both

iozi-t Ih SI ggggﬁ} uggéreegsi%fnswgntlioansee alggvcg glrteI assumed to gg f(‘%lrnrrc{legI % thaengbsoennctehgf
alteration due to laser stimulation. When the circuit is subjected to laser radiation, the

C 10  response of the circuit is modified as regards its harmonics at phase and amplitude
level.

Considering that the phase 84 and the amplitude ¢4 are slightly modified around
the initial conditions under the action of the laser, variations dc and dO© which
represent, respectively, positive and negatives variations of amplitude and phase for

15 the first harmonic are added so that the output is expressed in the form:

¢ +dc

Vour = COS(—Hl +d0).

It is thus understood from this formula that the output depends both on the
consequences of the laser radiation, i.e. dc and 46, and on the initial conditions
imposed between the two inputs, i.e. ¢4 and d6.

C 20 Thus, when the two inputs are in phase (in the absence of a laser), the output of
the filter is substantially sensitive to the variation in the duty cycle through the value c;.

On the other hand, when the initial phase shift is equal to 90°, the two input
signals are in quadrature and the output of the filter is more sensitive to the phase
delay through d6.

25 Specifically, in each of the conditions, the output values are equal, respectively,

¢, +dc ¢, +dc

to VOUT()()°= COS(dH) VOUTQ()°= sin(d@).

In Figure 8, there is represented an installation for simultaneously obtaining the
phase delay and the variation in duty cycle due to the exposure of the circuit to laser
radiation, without it being necessary to adjust the initial relative phase shift to 0° and to

30 90°.



i nposed between the two inputs, i.e. cl1 and dO. 20 Thus, when the two
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to a first input, the signal energing ffomt out put the su tractlon
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reéference response C applied to the circuit 102. A shifting circuit 128A is

provi ded at A rshlftuug pircuibf1280e isf pravided 28 the cmtmtnofethe fikers@8liara thoaner
Shlftlné%P(ier h sﬁﬁ A. ca Iatlon unit 150 receives at its input the

si dnal It the ngﬁggw f‘ffer ence detector circuits 102 and 104 after
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unit 150 is intended to calculate fromthe phase ditferences receive rom
20 the dlﬁerencecdatecstouomcmtsm02)4ndh‘é)4paﬁeretheeﬂaﬁ9r Havenbeentrepranesaed dy the duty

%?l tehgs I'Fl]'(g)&?rnggﬂdéndt Ji]f&t?m puts of the circuit 102 and 104 supply val ues,

The unit 150 is intended to calculate from the phase differences received from
20 the two circuits 102 and 104 the phase delay d6 and the variation in duty cycle dc.
To this end, the outputs of the circuit 102 and 104 supply values, for the circuit
102 and 104 respectively, expressed in the form:

C Vour= ¢ +de cos(0+db)
VOUT(+90°): G de sin(0 + d@)
25 The circuit 150 is intended to combine these two expressions in order to extract

the variations resulting from the laser stimulation for the phase delay d6 and for the

duty cycle dc, the latter being obtained, respectively, from the following relationships:

Lowrss _jangap)
our

¢, +dc
\/VOUTZ + V()UT(+90°)2 = ‘L‘z—— :
30 Thus, it is observed that by implementing one or other of the methods, the

variations in duty cycle and the phase delay can be measured in simple ways, thus



102 and 104 respectively, expressed in the form VOU/= el 2 dc cos(8 + dO
VouT(+90) = cl 2 do sin(9 + dO. 25 Tq% circuit 150 is intended to conbi ne
these two expressions in order to extract the variations resulting fromthe
| aser suppyindt sRificant ifferpBase dtetiRy dyfamié propertiBs ofdtHey int¥§lated Girctiife

| atter bel ng obtained, respectively, fromthe follow ng relationships: Na=
= tan(®engviested.2 2 _cl+dc OUT +VOUT(+90) - 2 30 Thus, it is observed that by
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being tested. As previously, the information processing unit 29 scans the
whob e @pintmendhe siirvit tahe rirdeavailabie.abl e a map of the circuit enabling the
val ues neasured for each of the 5 points on the circuit to be nade
available. r 1~W15 CLAIMS 1. A nethod for analyzing an integrated circuit
(O, including: - a step (102) for applying laser radiation at a point on
the surface of the circuit (C; 5 - a step (106) for exciting the circuit
(C thus subjected to | aser radiation by applying an electrical excitation
signal; - a step (106) for collecting the response of the circuit to the
excitation, the circuit being subjected to |aser radiation; - at |east one
step (106) for neasuring the phase difference between the 10 response to
the excitation of the circuit subjected to |aser radiation and a reference
response of the circuit in the absence of laser radiation applied to the
circuit. 2. A nethod according to Claim1l, characterized in that the
reference response is the excitation signal of the circuit shifted
@errporarily Wi th respect to the response of

)



the circuit subjected to |l aser radiation by a delay equal to the propagation
time of the 15 excitation signal thl’O&J?h the circuit in the absence of

| aser radiation. 3. A nethod according’'to Caim1l, characterized in that the
reference response is a signal which hfug function of the response expected
at the output of the circuit in the absence of |aser radiation. 4. A nethod
accordi ng t d.@ aiethd] fartenalyzing an éntegrated atrcuib (C), ficludinge response 20 is

| to th ted at_the output ft
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responsE9 bot h of which are considered in the absence of |aser radiation

with a D6 3bseRee PblaseaEadialiont equal to 90, in order to obtain, as phase
difference, 4MNenEtRSE actbiditg to Claim 3, characterized in that the reference response

20 is equal to the response expected at the output of the circuit operating normally in the
absence of radiation.

5. A method according to Claim 3, characterized in that the reference response
is a transform of the response expected at the output of the circuit in the absence of

C radiation, of the same frequency, and for which the amplitude and/or the pulse width

25 and/or the shape of pulses have been modified.

6. A method according to any one of the preceding claims, characterized in that
the or each step for measuring the phase shift between the response to the excitation
of the circuit subjected to laser radiation and a reference response of the circuit in the
absence of laser radiation applied to the circuit comprises:

30 - multiplying the response to the excitation of the circuit subjected to laser
radiation by the reference response of the circuit in the absence of laser radiation
applied to the circuit; and

- filtering the product obtained through a low-pass filter.

7. A method according to any one of Claims 1 to 6, characterized in that the

35 step (106) for measuring the phase difference between the response to the excitation



9. A nethod according to any one of Clains 1 to 6, characterized in that it
C conprises in addition to the step (106) for neasuring the phase difference
between the response to the excitation of the circuit subjected to |aser
radi at igfrithengircait 'stibfs?e@ @o 1d€er’ RaRAdRHCard thdPeferdridd fedpdnbBefahe &iRitah.
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determ nation of the phase difference between the response to the excitation
of thedslaguit subjected to laser radiation at a point (X, Y) on the surface

of ‘the inte e i,rcuj t and a reference re se of the ci.rquit .in
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representing the phase difference between the response to the excitation of
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20 - a step for calculating the phase delay and the variation in duty cycle between

the response to the excitation of the circuit subjected to laser radiation and the
reference response of the circuit in the absence of laser radiation applied to the circuit

from said measured phase difference and said measured additional phase difference.

O

10. A method according to Claim 9, characterized in that said predetermined
25 additional phase difference is equal to 90°.
11. A method for observing an integrated circuit (C), characterized in that it
includes:
- for a plurality of points (X, Y) on the surface of the integrated circuit, a step
(102, 108) for analyzing the circuit according to any one of the preceding claims for the
30 determination of the phase difference between the response to the excitation of the
circuit subjected to laser radiation at a point (X, Y) on the surface of the integrated
circuit (C) and a reference response of the circuit in the absence of laser radiation
applied to the circuit; and
- a step (108) for creating an image of the integrated circuit (C) illustrating a

35 value representing the phase difference between the response to the excitation of the



10 excitation step (106). 15. A nmethod according to any one of Clains 1 to
13, characterized in that the |aser r??li ation is applied at each point (X
Y) asynchronously with the circuit excitation step (106). 16. A nethod

accor di giguitos dj¥ctedetoP faseh aBltioAdand thé defiren&d3easdid Bfdné tirckift hhe t he
| aser radiation is pulsed with at |east one pulse at each point (X Y) on

the ciaksgnce afflasenragiations appliet tatheacireuit farcahi peint of apakicatioBo(X, fHr of

appl yi l,aser radiation at a point on the surface of the circuit (C; 20 -
means ?t%&lgi%r;rag%?loﬁor exciting the circuit (C thus subjected to | aser

radiation by aRph¥ined accotingtfd 88Y oPecht tHd bec@dﬂiqﬁlblaimsﬁ’@ﬁél%c(é’r%)edf .
coIIectln?tthe response of the circuit to the excitation, the circuit being
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response of esCclreuit in th 25, absepce, of |aser radiation applied.to the
circuit; andHf]' Mﬁﬁﬁ‘?ﬁz%‘fwééb“%f %’r 6@@5321 ﬁBartaﬁ_Lerﬁﬁgs'Q @\afft%‘? Zﬂ%% rl?éif h t he
r esponsgavélengtheis hoseRtd BB ifthd §ROUP dsrsisting W W 4etmtahd 840 niadi ation and
the reference response of the circuit in the absence of |aser radiation

applied to tte Simethod ag®rding tenanygine phtheapreneiding staimsdichgracterizedi im 17,

characterized in that .the 30 neans 6. 28) . f measuring,the phase .

i 11 or oiie e b o BlattoRds ARER S ead polfl ke VT M PRS il e
to joasesxditatbAistep)( By, t he reference response of the circuit in the absence
of laser radiation applied to the circuit conprise neans for carrying out
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in order to obtain, as phase difference, the phase delay.
17. An analysis installation including:

- means (30) for applying laser radiation at a point on the surface of the circuit
(C);
20 - means (16, 18; 50) for exciting the circuit (C) thus subjected to laser radiation
by applying an electrical excitation signal;
- means (22) for collecting the response of the circuit to the excitation, the circuit
being subjected to laser radiation;
C - means (16, 24; 50) for providing a reference response of the circuit in the
25 absence of laser radiation applied to the circuit; and
- means (26, 28) for measuring the phase difference between the response to
the excitation of the circuit subjected to laser radiation and the reference response of
the circuit in the absence of laser radiation applied to the circuit.
18. An analysis installation according to Claim 17, characterized in that the
30 means (26, 28) for measuring the phase difference between the response to the
excitation of the circuit subjected to laser radiation and the reference response of the
circuit in the absence of laser radiation applied to the circuit comprise means for
carrying out the processing of both responses which, in the absence of laser radiation,
have a zero initial relative phase shift, in order to obtain, as phase difference, the

35 variation in the duty cycle.



20. An analysis installation according to Caim17, characterized in that it
includes, in addition to the neans (26I 28) for neasuring the phase
di fference between 10 the response to §he excitation of the circuit
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21. An installation according to Claim20, characterized in that said
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a value representing the phase difference between the response to the
exci t atthemetefrente respansei of thebgieatitcd the absencer afdiaser sadiatian tappliedftertbace

2303 bl BB ARG RVhsh BRfRE Lo opl Led fo the
- means (150) for calculating the phase delay and the variation in duty cycle
between the response to the excitation of the circuit subjected to laser radiation and
the reference response of the circuit in the absence of laser radiation applied to the
circuit from said measured phase difference and said measured additional phase
20 difference.
21. An installation according to Claim 20, characterized in that said
predetermined additional phase difference is equal to 90°.
22. An observation installation characterized in that it includes:
C - for a plurality of points (X, Y) on the surface of the integrated circuit, an
25 installation for analyzing the circuit according to Claim 17 for the determination of the
phase difference between the response to the excitation of the circuit subjected to
laser radiation at a point (X, Y) on the surface of the integrated circuit (C) and a
reference response of the circuit in the absence of laser radiation applied to the circuit;
and
30 - means (29) for creating an image of the integrated circuit (C) illustrating a
value representing the phase difference between the response to the excitation of the
circuit subjected to laser radiation and the reference response of the circuit in the
absence of laser radiation applied to the circuit for each point of application (X, Y) of

the laser radiation.





