
EP 0 544 957 B1                 2 Description
provided an apparatus for inspecting an internal cir- cuit of a
semiconductor device comprising: a tester, a This invention relatesto an
apparatusfor inspect-  frame for surrounding said tester, a plurality of
air ing an internal circuit of a semiconductor device, and  spring
structures arranged on said frame and con- more particularly to an
inspecting apparatus for locat-   5   nected to one another through an air
piping; an in- ing or finding out the cause of a failure of an internal
spection table horizontally supported on  said air circuit of a
semiconductor device.                 spring structures and mounted thereon
with an in- Conventionally, an apparatus for inspecting an  spection
equipment; an interface board horizontally Internal circuit of a
semiconductor device has been  arranged above said tester while being kept
electri- used for locating the cause of a failure of a semicon-  10  cally
contacted with said tester, and a socket-equip- ductor device which was
found not to meet manufac-  ped board arranged above said interface board
while turing conditions at a development stage, returned  being kept
electrically contacted with said interface because of being defective or
found to be defective in  board and mounted on said inspection table. a
sampling inspection, to thereby improve the manu-   in a preferred
embodiment of the present inven- facturing process of a semiconductor
device.  15  tion, the air spring structures are arranged on the A
conventional Inspecting apparatus usedforthis   frame in a positionally
equal manner. Four air spring purpose includes an inspection table which is
provid-  structures may be arranged on corners of the frame, ed with a
U-shaped cutout and on which an inspection  respectively. equipment such as
a microscope, a positioner or the    In a preferred embodiment of the
present Inven- like, and a base on which the inspection table Is  20  tion,
the inspection table is formed into a substantially  - - mounted. The base
is provided on a portion thereof  U-shape in plan. positionally
corresponding to the U-shaped cutout of   In a preferred embodiment of the
present Inven- the inspection table with a movable table, on which an
tion, the tester includes a head and the Interface IC socket is positioned
for setting thereon a semicon-  board is supported above the head of the
tester. ductor device to be inspected. The IC socket is elec-  25  In a
preferred embodiment of the present inven- trically connected through a
cable to a tester for op-  tion, the socket-equipped board Is detachably
mount- erating or examining the semiconductor device to be  ed on the
inspection table. inspected and the positioner includes an inspection    In
a preferred embodiment of the present inven- needle for directly probing
the internal circuit of the  tion, the apparatus further comprises at least
one au- semiconductor device, resulting in the cause of a fail-  30
tomatic equilibrium position controlling unit arranged ure of the
semiconductor device being located.     at the air piping. In the
conventional inspecting apparatus con-      in a preferred embodiment of
the present inven- structed as described above, the IC socket and tester
tion, the interface board and socket-equipped board are interconnected
through the cable, resulting in be-  are electrically contacted to each
otherthrough leads. ing separated by a significant distance from each   35
The leads each may be formed into a substantially S- other. Unfortunately,
this causes a true signal deliv-  shape. ered from the tester to be
significantly deteriorated  In a preferred embodiment of the present inven-
through wirings of the IC socket, wirings of the tester  tion, the
inspecting apparatus may further comprise or the cable, so that accurat
inspection of the semi-  an additional interface board arranged so as to
sup- conductor device is failed or a function of the tester  40  port said
socket-equipped board thereon. is deteriorated through the cable.
A number of embodiments of the present inven- In order to solve the
above-described problem, an  tion will now be described by way of example
with ref- approach that a semiconductor device to be inspect-  erence to
the accompanying drawings in which: ed Is set directly on the testerto
reduce a length of the   Fig. 1 a fragmentary front elevation view sche-
cable would be considered. However, such an ap-  45    matically showing an
embodiment of an appara- proach causes any vibratin or shock from an air
fan    tus for inspecting an Internal circuit of a semicon- of the tester,
a floor and the like to be transmitted di-  ductor device according to the
present invention; rectly to the semiconductor device, to thereby render
Fig. 2 is a fragmentary schematic plan view of the observation of the
semiconductor device through a      inspecting apparatus shown in Fig. 1;
microscope highly difficult or substantially impossi-  50  Fig. 3 Is a
fragmentary enlarged front elevation ble. Further, when the Inspection
table is not provided  view partly in section showing mounting of an air
with an effective vibration-proof structure, the vibra-  spring structure;
tion or shock is transmitted also to the Inspection ta-  Fig. 4 Is a front
elevation view half In section of ble or its peripheral equipments, to
thereby cause the  the air spring structure shown in Fig. 3; inspection
needle of the positioner to be vibrated,   55  Fig. 5 Is a plan view of the
air spring structure leading to a failure in probing the semiconductor de-
shown in Fig. 3; vice.
Fig. 6 is a fragmentary enlarged sectional view In accordance with the
present invention there is  showing a support structure for a board
equipped 
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and                             flange 19, an inner rising portion 25
formed contigu- Fig. 7 is a fragmentary front elevation view gen-  ous to
the bottom portion 24 and in a manner to be orally showing another
embodiment of an appa-       somewhat outwardly enlarged, a curved outer
rising. ratus for inspecting an Internal circuit of a semi-  portion 26
contiguous to the inner rising portion 25 conductor device according to the
present inven-   5   and an outer end portion 27 of an increased thickness
tion.                                            formed contiguous to a
lower end of the outer rising Figs. 1 and 2 schematically illustrates an
embodi-  portion 26, which are integrally formed. A part of the ment of an
apparatus for inspecting an internal circuit  curved outer rising portion
26 of the diaphragm 23 is of asemiconductordevice according to the
presentin-  engaged with the tongue-like projection 22 of the ivention.
10  flange19together with the outer end portion 27 of the An inspecting
apparatus of the illustrated em-   diaphragm 23, so that the diaphragm 23
may be so- bodiment generally includes a tester 10, a frame 11   curely
arranged in the opening 20 of the flange 19. On for surrounding the tester
10, a plurality of air spring  a lower surface of the flange 19 is securely
mounted structures 12 arranged on the frame 11 and fluid-    an air spring
seat 28 through four mounting positions communicating with each other, an
inspection table  15  by means of bolts 29 In a manner to define a space 13
horizontally supported on the air spring structures  33 between the
diaphragm 23 and the air spring seat 12, an Interface board 15
horizontallyarranged above  28, so that the air spring seat 28 cooperates
with the the tester 10 while being kept electrically contacted  tongue-like
projection 22 to airtightly seal the outer with the tester 10, and a
socket-equipped board 16 in-  end portion 27 of the diaphragm 23. The air
spring cluding a socket 17 which Is arranged above the in-  20  seat 28 is
formed at a central portion thereof with a terface board 15 while kept
electrically contacted with  threaded through-hole 30, In which a nipple 31
includ- the interface board 15 and mounted on the Inspection  ing an
orifice 32 is threadedly fitted, so that air may table 13. The air spring
structures 12 are preferably  be introduced through the nipple 31 into the
space 33 arranged on the frame 11 in a positionally equal man-  defined
between the diaphragm 23 and the air spring ner. In the illustrated
embodiment four air spring   25  seat 28. The air spring seat 28 is also
formed with four structures 12 are arranged on four corners of the
threaded holes 34 through which the air spring seat frame 11, respectively.
Also, in the illustrated embodi-  28 is threadedly fixed on the frame 11 by
means of ment, the tester 10 includes a head 14, above which  bolts 40. the
socket-equipped board 16 is supported, and the      The core designated at
reference numeral 35 Is socket-equipped board 16 is detachably mounted on
30  formed Into a circular shape in plan and Includes a the inspection
table 13.                             thick-walled portion 36 of an
inverted frust-conical The tester 10 is adapted to operate or examine an
shape in section fitted in a substantially U-shaped re- internal circuit of
a semiconductor device 18 to be in-  cess defined by the bottom portion 24
and inner rising spected and may be constructed in such a manner  portion
25 of the diaphragm 23 and a flange-like thin- widely known in the art.
35   walled outer peripheral portion 37 contiguous to the The air spring
structures 12 each are provided for  thick-walled portion 36. The outer
peripheral portion absorbing vibration or shock resulting from an air fan
37 of the core 35 is formed on a lower surface of an of the tester 10, a
floor or the like to prevent it from  outer peripheral end thereof with a
projection 38 in a being transmitted to the inspection table 13. For this
manner to correspond in position and shape to the purpose, each of the air
spring structures 12, as   40  step 21 of the flange 19. Also, the core 35
is provided shown in Figs. 4 and 5, may be constructed Into, for  on an
upper surface of a central position thereof with example, a disc-like
diaphragm structure. More spe-  a post-like projection 39 of a small
height, which is fit- cifically, The air spring structures 12 each include
a  ted in a recess 44 provided on a surface of the Inspec- flange 19, a
diaphragm 23, an air spring seat 28, a  tion table 13 opposite to the core
35, as described core 35 and the like, which will be more detailedly de-
45   hereinafter. Thus, the core 35 Is so arranged that the scribed
hereinafter.                                thick-walled portion 36 is
fitted in the central section The flange 19 as shown in Figs. 3 and 4, is
of the diaphragm and the outer peripheral portion 38 formed into a
substantially donut-like shape, resulting  is integrally engaged with the
step 21 oftheflange 19, in being provided at a central portion thereof with
a  resulting In providing the air spring structure 12. In circular opening
20. The flange 19 is provided at an   50  the illustrated embodiment the
air spring structures outer peripheral portion of an upper surface thereof
12 thus constructed, as shown In Figs. 2 and 3, are with a step 21, as well
asat a lower peripheral portion  arranged on the four corners of the frame
11 and fix- of an inner surface thereof with a tongue-like projec-   edly
mounted thereon by upward threadedly inserting tion 22 of which a distal
end is downward directed, as  bolts 40 into the threaded holes 34 of the
air spring 



shown in Fig. 4. Further, in the circular opening 20 of  55   seats 28
through the frame 11. the flange 19 Is arranged a diaphragm 23.
Four such air spring structures 12, as shown In The diaphragm 23 includes a
flat bottom portion  Figs. 2 and 3, are connected to one another through 24
arranged ata lower portion of the opening 20 ofthe  an air piping 41
arranged in the frame 11 and connect- 3    5                   EP 0 544 957
B1                   6 ed to the nipple 31 of the air spring structures 12.
vided thereon with a number of spring pins 56 in a Also, the air spring
structures 12 are connected to at  manner to be arranged on a periphery of
the opening least one automatic equilibrium position controlling  55 of the
interface board 54 and radially extend in sensors (limit valve) 42. In the
illustrated embodi-  rows, as shown in Figs. 2 and 6. ment, three such
automatic equilibrium position con-   5  In Fig. 2, for the sake of
brevity, only the spring trolling sensors 42 are arranged. The piping 41 is
con-  pins 56 of one row arranged so as to extend in a radial nected on a
feed side thereof to an air feed adjusting  direction of the opening 55 are
indicated at dotted unit 43, as shown in Fig. 2.
lines and the remaining spring pins 56 are schemati- In the operation of
the apparatus of the illustrated  cally indicated at dashed lines.
embodiment, air which Is fed from the airfeed adjust-  10  As shown in
Figs. 2 and 6, above the interface ing unit 43 to the piping 41 is then
introduced through  board 54 is horizontally arranged the board 16 of a the
orifice 32 of each of the air spring structures 12  disc-like shape
equipped with the socket 17 in such into the space 33, as shown In Fig. 3.
This causes a  a manner that patterns 57 printed on a rear surface pressure
in the space 33 to be gradually increased, to  of the board16 is kept
electrically contacted with the thereby expand the diaphragm 23, so that
the core 35   15  spring pins 56. For this purpose, the board 16 is hor- is
caused to float by a distance of, for example, 2 to  izontally supported
above the Interface board 54 by 3mm in a direction of an arrow indicated at
reference  means of a plurality of screws 59 threadedly inserted numeral
100 in Fig. 3. The pressures in the spaces 33  into threaded holes 58 of
the interface board 54 of the air spring structures 12 are automatically
con-  through the board 16. In the illustrated embodiment, trolled through
the three automatic equilibrium posi-  20  three such screws 59 are fitted
in three such threaded tion controlling sensors 42 so as to be kept at a
pre-  holes 58 of the interface board 54, respectively, and determined
equal level, so that the inspection table 13  it is a matter of course that
the fitting of the screws arranged on the air spring structures 12 may be
kept  59 in the threaded holes 58 is carried out at positions horizontal
while being maintained vibration-proof.  which do not Interfere with the
spring pins 56. The The inspection table 13 Is stationarily placed on the
25  socket 17 of the board 16 is arranged on a central por- cores 35 of the
air spring structures 12 while being  tion of an upper surface of the board
16 while being kept horizontal by fitting the projections 39 of the  kept
electrically contacted with the patterns 57 and cores 35 in the recesses 44
formed on a lowersurface  the semiconductor device 18 to be inspected is
set on of the inspection table 13.                    the socket 17 in a
manner to be electrically contacted The inspection table 13, as shown in
Figs. 1 and   30   with the socket 17, so that an internal circuit of the
2, is formed Into a substantially U-shape in plan, re-  semiconductor
device 18 may be inspected through suiting in provided with a rectangular
cutout45. On an  the inspection equipment such as the positioner 48 or
upper surface of the inspection table 13 are mounted  the like. an
inspection equipment such as a microscope 46 of     The spring pins 56 each
are electrically connect- high magnification Including an objective lens
47, a   35  ed through each of leads 60 to patterns (not shown) positioner
48 or the like.                         printed on the interface board 15
horizontally ar- The Inspection table 13 is securely mounted on  ranged
above the head 14 of the tester 10. The leads sides thereof opposite to
each other through the cut-  60 each are preferably formed into a length as
small out 45 with a pair of arm plates 49 by means of bolts  as possible so
as to permit a signal generated from 50, as shown in Fig. 2. The arm plates
49 each are  40  the tester 10 or the like to be properly transmitted
provided on a free end thereof extending in a longitu-  therethrough. Also,
each of the leads 60 is preferably adinal direction thereof with an
L-shaped cutout 51, as  formed into a substantially S-shape to minimize
shown in Fig. 1. Also, the arm plates 49 each are  transmission of
vibration or shock therethrough from mounted on an upper surface thereof
with a clamp  the tester 10 or the like to the interface board 54. plate 52
of an inverted L-shape by means of clamp   45  The interface board 15 is
horizontally arranged bolts 53 so as to extend in the longitudinal
direction  above the head 14 of the tester 10 while the patterns of thearm
plate 49, so that the clamp plate 52 and the  on the Interface board 15 are
kept electrically contact- L-shaped cutout51 of the arm plate 49 cooperate
with  ed with a number of spring pins 63 provided on the each othertoclamp
each of side edges of an interface    head 14 of the tester 10 in a manner
to be arranged board 54, to thereby keep the Interface board 54 hor-  50
on a periphery of a recess 62 formed on a central por- 



izontal.                                           tion of the head 14 and
radially extend in rows. The The interface board 54 is formed at a central
por-    horizontal arrangement of the Interface board 15 tion thereof with
a circular opening 55. The board 16  above the head 14 of the tester 10 is
carried out by equipped with the socket 17 would be often provided
threadedly inserting a plurality of screws 64 through on a rear
surfacethereof with an electronic compo-  55  the interface board 15 into
threaded holes (not nent (not shown). The opening 55 is arranged for the
shown) formed at the tester 10 in substantially the purpose of preventing
the circuit element from collid-  same manner as the threaded holes 58
(Fig. 6) of the ing with the board 16. The interface board 54 is pro-
interface board 15, respectively. In the illustrated em-    7
EP 0 544 957 B1                 8 bodiment, three such screws 64 are fitted
in three  the inspectin equipments such as the microscope such threaded
holes of the tester 10, respectively,  46, the positioner 48 or the like
mounted thereon to and the fitting of the screws 59 in the threaded holes
function also as a vibration-proof means in cooper- 58 is carried out at
positions which do not interfere  ation with the air spring structures 12,
so that vibra- with the spring pins 63.                       5   tion or
shock generated from the tester 10, a floor or Now, the manner of operation
of the apparatus of  the like may be effectively absorbed by the air spring
the illustrated embodiment described above will be  structures 12 to
prevent the vibration or shock from described hereinafter.
adversely affecting the semiconductor device 18 to The semiconductor device
18 to be inspected is  be inspected, resulting in ensuring accurate
inspect- set on the socket 17 and the tester 10 is actuated, so   10  tion
of the internal circuit of the semiconductor device that the internal
circuit of the semiconductor device  18. 18 is Inspected through the
inspection equipment      In addition, the interface boards 15 and 54 ar-
such as the high-magnification microscope 46, the  ranged so as to be
vertically spaced from each other positioner48 or the like. During the
inspection, the in-  are electrically connected through the leads to each
spection table 13 cooperates with the air spring struc-  15  other while
being kept mechanically independent tures 12 provided at the four corners
thereof, as well  from each other, so that the vibration or shock trans- as
the airpiping 41 and automatic equilibrium position  mitted from the tester
10 or the like to the semicon- controlling sensors 42 associated with the
air spring  ductor device 18 is minimized to a degree sufficient structures
12 to function as a vibration-proof means,  to be prevented from adversely
affecting the inspec- so that the semiconductor device 18 set on the In-
20  tion, because it Is transmitted though only the leads spection table 13
through the interface board 54 and  60 each formed into a substantially
S-shape. Further, the socket-equipped board 16 may be effectively iso-  a
distance between the Inspection equipment and the lated from vibration or
shock resulting in from a floor,  tester 10 is substantially decreased to
ensure that a the tester 10 and the like.                        signal
generated by the equipment is fed to the tester More specifically, airfed
from the air feed adjust-  25  while being keptsubstantially true. Thus, it
will be not- ing unit 43 is introduced through the air piping 41 and  ed
that the inspecting apparatus of the illustrated em- the orifices 32 of the
air spring structures 12 Into the  bodiment permits the finely pitched
portion of the spaces 33 each defined between the diaphragm 23
semiconductor device to be properly probed. and the air spring seat 28.
This causes a pressure in  Referring now to Fig. 7 showing another embodi-
each of the spaces 33 to be increased to a predator-  30   ment of an
apparatus for Inspecting an Internal circuit mined level to expand the
diaphragm, resulting In the  of a semiconductor device according tothe
present in- core 35 floating from the flange 19 to act as an air  vention,
an inspecting apparatus of the illustrated spring. Floating of the cores 35
causes the inspection  embodiment is so constructed that when only a sock-
table 13 supported on the cores 35 to be upward    et-equipped board 200
including a socket 17 Is ar- moved together with the inspection equipment
sup-  35  ranged, the socket-equipped board 200 and an inter- ported on the
inspection table 13 and the boards   face board 15 provided above a tester
10 are electri- mounted thereon, so that the whole inspection table  cally
connected through leads 60 to each other with- 13 may function as a
vibration-proof means for pre-  out such a support interface board as
required for venting vibration or shock generated from the tester
supporting the socket-equipped board 16 in the em- 10 or the like from
being transmitted to the semicon-  40  bodiment shown in Figs. I to 6 and
designated at ref- ductor device 18 to be inspected. Further, the inter-
erence numeral 54. Thus, a semiconductor device 18 face board 15 on the
tester 10 is merely connected  to be inspected isseton the socket 17,
resulting in be- through the leads 60 of a substantially S-shape to the
ing subject to inspection. The socket-equipped board interface board 54
arranged above the interface    200 may be constructed in substantially the
same board 15, therefore, vibration from the tester 10 trans-  45   manner
as that in the above-described embodiment. mitted through the leads 60 to
the interface board 54  More particularly, the board 200 equipped with is
restricted to a degree sufficient to permit a finely  the socket 17 has
patterns (not shown) printed there- 



pitched portion of the semiconductor device 18 to be  on, which are
electrically connected directly to pat- properly probed.
terns (not shown) on the interface board 15 through The pressure in each of
the air spring structures  50  leads 60 of a substantially S-shape. The
board 200 12 is automatically controlled through a detection  equipped with
the socket 17 is horizontally supported means comprising the three
automatic equilibrium   by securely interposing both sides of the board 200
position controlling sensors 42 so as to be held at a  between a pair of
substantially L-shaped arm plates predetermined equal level, so that the
inspection ta-  201 mounted on both sides of a cutout 45 of an in- ble 13
may be horizontally maintained while being  55  spection table 13 opposite
to each other and a pair of kept vibration-proof.
clamp plates 52 arranged on the arm plates 201 so as Thus, the inspecting
apparatus of the iollustrated  to extend in a longitudinal direction of the
arm plates embodiment permits the inspection table 13 having  201 by means
of clamp bolts 53. The remaining part 5    9                   EP 0 544 957
B1                  10 of the illustrated embodiment may be constructed in
Claims substantially the same manner as the embodiment described above with
reference to Figs. 1 to 6. Thus,  1. An apparatus for inspecting an
internal circuit of it will be noted that the Inspecting apparatus of the
il-  a semiconductor device comprising: a tester (10); lustrated embodiment
may be operated in substan-   5    a frame (11) for surrounding said tester
(10); a tially the same manner as the above-described em-       plurality
of air spring structures (12) arranged on bodiment.
said frame (11) and connected to one another The above-described
construction of the illu-       through an airpiping (41); an inspection
table (13) strated embodiment permits a support interface
horizontally supported on said air spring struc- board for horizontally
supporting the board equipped   10  tures (12) and mounted thereon with an
inspec- with the socket and a number of spring pins associat-  tion
equipment; an interface board (15) horizon- ed with the support interface
board to be eliminated,   tally arranged above said tester (10) while being
to thereby decrease a number of parts and simplify      kept electrically
contacted with said tester (10); a structure of the inspecting apparatus.
and a socket-equipped board (16) arranged From the foregoing it will be
apparent to those   15  above said interface board (15) while being kept
skilled In the art that the embodiments described pro-  electrically
contacted with said Interface board vide an apparatus for inspecting an
internal circuit of  (15) and mounted on said Inspection table (13). a
semiconductor device which is capable of accurate- ly and positively
inspecting an Internal circuit of a  2. An apparatus as defined In Claim 1,
wherein said semiconductor device.                          20       air
spring structures (12) are arranged on said It will also be apparent to
those skilled in the art  frame (11) In a positionally equal manner. that
the embodiments described provide an appara- tus for inspecting an internal
circuit of a semiconduc-  3. An apparatus as defined In Claim 1 or Claim 2,
tor device which is capable of accomplishing inspec-    wherein foursaid
air spring structures (12) are ar- tion of a semiconductor device while
keeping it isolat-  25  ranged on corners of said frame (11), respective-
ed from any external vibration or shock.               ly. It will also be
apparent to those skilled in the art that the embodiments described provide
an appara-   4. An apparatus as defined in any preceding claim, tus for
Inspecting an Internal circuit of a semiconduc-  wherein said inspection
table (13) is formed Into tor device which Is capable of substantially
decreas-  30  a substantially U-shape in plan. ing a distance between a
tester and a semiconductor device to be inspected.
5. An apparatus as defined in any preceding claim, It will also be apparent
to those skilled in the art  wherein said tester(10) includes a head (14);
said that the embodiments described provide an appara-       interface
board (15) being supported above said tus for inspecting an internal
circuit of a semiconduc-  35  head (14) of said tester (10). tor device
which is capable of ensuring accurate in- spection of a semiconductor
device by providing a   6. An apparatus as defined in any preceding claim,
substantially true signal.                              wherein said
socket-equipped board (16) is de- It will also be apparent to those skilled
in the art  tachably mounted on said Inspection table (13). that the
embodiments described provide an appara-  40 tus for inspecting an internal
circuit of a semiconduc-  7. An apparatus as defined in any preceding
claim, tor device which is capable of eliminating adverse af-  further
comprising at least one automatic equilib- fection due to external
vibration or shock.             rium position controlling unit (42,43)
arranged at 



It will also be apparent to those skilled in the art  said air piping (41).
that the embodiments described provide an appara-  45 tus for Inspecting an
internal circuit of a semiconduc-  8. An apparatus as defined In any
preceding claim, tor device which is capable of accurately probing a
wherein said interface board (15) and socket- finely pitched portion of a
semiconductor device.       equipped board are electrically contacted to
each It will also be apparent to those skilled in the art  other through
leads (60). that the embodiments described provide an appara-  50 tus for
inspecting an internal circuit of a semiconduc-  9. An apparatus as defined
In Claim 8, wherein said tor device which is capable of eliminating a cable
for  leads (60) each are formed into a substantially S- connecting a tester
and an IC socket to each other      shape. therethrough to significantly
simplify the structure of the apparatus.                                 55
10. An apparatus as defined in any of Claims 1 to 7, further comprising an
additional interface board (54) arranged so as to support said
socket-equip- ped board (16) thereon. 6    9             EP 0 544 957 81
[err] *  C  L  M  S  * of the illustrated embodiment may be constructed in
Claims substantially the same manner as the embodiment described above with
reference to Figs. 1 to 6. Thus,  1. An apparatus for inspecting an
internal circuit of . it will be noted that the inspecting apparatus of the
il-  a semiconductor device comprising: a tester (10); lustrated embodiment
may be operated In substan-   5   a frame (11) for surrounding said tester
(10);a tially the same manner as the above-described em-      plurality of
air spring structures (12) arranged on bodiment.
said frame (11) and connected to one another The above-described
construction of the illu-      through an air piping (41); an inspection
table (13) strated embodiment permits a support interface
horizontally supported on said air spring struc- board for horizontally
supporting the board equipped   10  tures (12) and mounted thereon with an
Inspec- with the socket and a number of spring pins associat-  tion
equipment; an Interface board (15) horizon-: ed with the support interface
board to be eliminated,  tally arranged above said tester (10) while being
to thereby decrease a number of parts and simplify     kept electrically
contacted with said tester (10); a structure of the Inspecting apparatus.
and a socket-equipped board (16) arranged From the foregoing It will be
apparent to those   15  above said interface board (15) while being kept
skilled in the art that the embodiments described pro-  electrically
contacted with said Interface board vide an apparatus for inspecting an
internal circuit of  (15) and mounted on said inspection table (13). a
semiconductor device which is capable of accurate- ly and positively
Inspecting an internal circuit of a  2. An apparatus as defined in Claim 1,
wherein said semiconductor device.                         20       air
spring structures (12) are arranged on said It will also be apparent to
those skilled in the art  frame (11) In a positionally equal manner. that
the embodiments described provide an appara- tus for inspecting an internal
circuit of a semiconduc-  3. An apparatus as defined in Claim 1 or Claim 2,
tor device which is capable of accomplishing inspec-   wherein foursaid air
spring structures (12) are ar- tion of a semiconductor device while keeping
It isolat-  25  ranged on corners of said frame (11), respective- ed from
any external vibration or shock.               ly. It will also be apparent
to those skilled in the art that the embodiments described provide an
appara-  4. An apparatus as defined in any preceding claim, tus for
inspecting an Internal circuit of a semiconduc-  wherein said inspection
table (13) Is formed into tor device which Is capable of substantially
decrees-  30  a substantially U-shape in plan. ing a distance between a
tester and a semiconductor device to be inspected.
5. An apparatus as defined in any preceding claim, It will also be apparent
to those skilled in the art  wherein said tester (10) Includes ahead (14);
said that the embodiments described provide an appara-     Interface board
(15) being supported above said tus for inspecting an internal circuit of a
semiconduc-  35  head (14) of said tester (10). tor device which is capable
of ensuring accurate in- spection of a semiconductor device by providing a
6. An apparatus as defined in any preceding claim, substantially true
signal.                             wherein said socket-equipped board (16)
is de- 



It will also be apparent to those skilled in the art  tachably mounted on
said inspection table (13). that the embodiments described provide an
appara-  40 tus for inspecting an Internal circuit of a semiconduc-  7. An
apparatus as defined in any preceding claim, tor device which is capable of
eliminating adverse af-  further comprising at least one automatic equilib-
faction due to external vibration or shock.           rium position
controlling unit (42,43) arranged at It will also be apparent to those
skilled in the art  said air piping (41). that the embodiments described
provide an appara-  45 tus for inspecting an Internal circuit of a
semiconduc-  8. An apparatus as defined in any preceding claim, tor device
which is capable of accurately probing a    wherein said interface board
(15) and socket- finely pitched portion of a semiconductor device.
equipped board are electrically contacted to each It will also be apparent
to those skilled In the art  other through leads (60). that the embodiments
described provide an appara-  60 tus for inspecting an Internal circuit of
a semiconduc-  9. An apparatus as defined In Claim 8, wherein said tor
device which Is capable of eliminating a cable for  leads (60) each are
formed into a substantially S- connecting a tester and an IC socket to each
other     shape. therethrough to significantly simplify the structure of
the apparatus.      55    10. An apparatus as defined in any of Claims 1 to
7, further comprising an additional interface board (54) arranged so as to
support said socket-equip- ped board (16) thereon. 6    11            EP 0
554 957 B1                   12         *  C  L   M   S   * PatentansprOche
gen (60) jeweils im wesentlichen In ine S-Ge-.   . . stalt geformt Aind. 1.
Vorrichtung zum PrOfen einer inneren Schaltung .elnes
Haiblelterbauslements, umfassend:         10. Vorrichtung nach einem der
Ansprfcheo1 bis.7... eine.Testeinrichtung (10),                  6
ferner umfassend sine zusstzliche Schnittstel-. oenen Rahmen (11) zum
Einfassen der Testehn-         lenpiatte (54), welche so angeordnet 1st,
dae die richtung (10),                                       mit der
Fassung ausgestatte Platte (16) an ihrgeo- -ine Mehrzahl an dem Rahmen (11)
angeordne-          halten 1st. ter und Ober ein Luftrohrnetz (41)
untereinander vorbundener LuftfederstruktUren (12),       10 einen
horizontal an den Luftfederstrukturen (12)  Revondications
.             . ; gehaltenen PrOftisch (13) mit einer daran ange- brachten
Prfifausstattung,                       1. Apparil
pourcontr6oleruncircultinterned'undis- sine horizontal fiber der
Testoinrichtung (10) an-   positif & semi-conducteurOcomprenant: un lnstru-
.:  .. :geordnets unddabelInelektrlschem Kontakt mit  1l    mentde contrOls
(10); un batI (11) entourantledit der Testeinrlchtung (10) gehaltene
Schnittstel-     Instrument de contrale (10); plusleursstructures lenplatte
(15) und                                  a ressort a air (12) disposees
surledit batl (11) et sine mit olner Fassung ausgestattete Platte (16),
rellees lee unes aux autres par une tuyauterie : . die
ObsrderSchnittltoilenpiitte (15) angeordnet,   d'air (41); une table de
contrOls (13) supportee .dabel in eektrischem Konta~t mitdor Schnlttatl-
20  horizontalement sur lesdites structures a ressort .:.Ienplattb (15)
gehaln und an dem Ptisch (13)A air (12) et months sur celle-cl avec un
equipe-. .,,ngebracht ist.                                    mont de
contrOls; une carte d'intbrface (15) die-, posee horizontalement au-dessus
dudit instru- 2. Vorrichtung nach Anspruch 1, bel der die Luftfe-     ment
de controle (10) tout en htant maintonue en derstrukturen (12) In lagemrlig
gleicher Weise   28  contact electrique avec ledit Instrument de an dem
Rahmen (11) angeordnet sind.                  contrOle (10); et une carte
equlpee de. prises de courant (16) disposee au-dessus de la carte d'ln- 3..
Vorrichtung nach Anspruch I odor Anspruch 2,        tbrface (15) tout en
etant maintenue en contact: bel der vler Luftfederstrukturen (12) jeweils
an    electrique avec laditb carte d'interface (15) et  : - :7. Ecken des
Rahmens (11) angeordnet sind.     30       montes sur laditi table de
contrOls (13) 4; Vorrichtung nach elnem der vorhergehenden An-     2.
Appareil selon la revendicatlon 1, dans lequel lea- . sprfiche, bel der der
Prfiftiach (13) In Draufslcht  dibes structures a ressort a air (12) sont
dispo-. im wesentlicheni U-f~rmig ausgebildet !st.          shea d'une
mani~re rhguiibre sur lodit0.  b~i 1. ........... ........
~ ~~~~~35 



5. Vorrichtung nach elnem dervorhergehenden An-      3. Apparell solon la
revendication 1, ou la revend:- : sprflche, bel der die Testelnrichtung
(10) elnen     cation 2, dans lequel quatre desdites structures: Kopf (14)
umfallt, wobel die Schnittateilenplatte    a ressort a air (12) sont
disposhes, respective- .(15) uberdim Kopf (14) derTesteinrichtung (10)
mint, dans lee coins dudit bati (11). .. ... .    gehalten ist.
40 4. Appareil salon l'une quelconque des revendica- .G6. Vorrichtung nach
einem dervorhergehenden An-        tions prhchdentbs, dans loquel ladite
table de sprOche, bel der die mit der Fassung ausgestat-      contrOle (13)
est conformee suivant un plan sen- ,tet Platte (16) lsbar an dem PrOftisch
(13) an-    siblement en forms de U. gebracht ist.
45 5. Apparell selon l'une quelconque des revendica-. ;- :  7. Vorrichtung
nach elnem dir vorhergehonden An-       tions prhcedentes, dans loquol
ledit Instrument sprfiche, ferner umfassend wenigatens eine an        de
contrOls (10) comprend une t~te (14) ; ladite dem Rohrnetz (41) angeordnete
automatiaho           carte d'lnterface (15) tant supporte au-dessus
Gleichgewichtslagen-SteuereinheIt (42, 43).  50      de ladite tete (14)
dudit Instrument de contrOls (10). 8. Vorrichtung nach einem
dervorhergehenden An- sprfiche, bei der die Schnittstollenplatte (15) und
6. Apparell sion l'une quelconque des revendica- die mit der Fassung
ausgestattete Platte durch       tions prechdentes, dane lequel ladite
carte 6qul- Leitungin (60) desktrlsch miteinander verbunden   5  pho do
prlses di courant (16) est monthe defa-. sind.
gon amovible sur ladite table de contrOle (13). 9. Vorrichtung nach
Anspruch 8, be! der die Leitun-  7. Apparell salon l'une quelconque des
revendics- 7    :  - '' 0 r        13                   EP 0 544 957 Si
14     I I!IIl IIll    111II tions prioidentes, comprenant en outre au mois
un module de commands automatique de position d'equilibre (42,43) dispos4
au droitde la- dite tuyauterie d'air (41). i8. -Appareil selon l'une
quelconque des revendica-                                             - :
tions pr6chdentea, dans lequel ladite carte din- terface (15) et ladite
carte 6qulp6e de prises de couranteonten contact 6lectrique l'une avecl'au-
;   . tre au moyen de conducteurs (60).    10 9  Apparell solon la
revendicatlon 8, dans loquel les- - 7   A; -dits conducteurs (60) ont,
chacun, en une forms sensiblement en S. 15 10 Apparell solon. 'une
quelconque des revendica- tions 1 a 7, oomprenanten outre une carte d'In-
torface suppl6mentalre (54) disposes de maniere a supporter ladito carte
6quipee de prisos de cou- rant (18).                                 20 25
30 .... ... .... .. 35 40 45 50 55    


