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(57) ABSTRACT 
A ?ying prober having at least one prober head for contact 
ing test sites on a unit under test Which is programed for 
measuring isolations and continuities of test sites through 
the prober head. The ?ying prober includes an automatic 
loading and locating mechanism for securing the unit under 
test on the prober relative to the prober head and includes an 
angled frame for supporting the prober heads and the 
loading and locating mechanism. 
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LOADING MECHANISM FOR AUTOMATED 
VERIFICATION AND REPAIR STATION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from US. Provi 
sional Application No. 60/083,372 ?led Apr. 28, 1998. 

FIELD OF THE INVENTION 

[0002] This invention relates to the automatic testing of 
bare printed circuit boards, and more particularly, to an 
automatic loading and locating mechanism for a fault veri 
?cation and repair station. 

BACKGROUND OF THE INVENTION 

[0003] Traditional manual bare circuit board fault veri? 
cation has been a tedious process. Most of the associated 
equipment merely provided a visual aid in the fault veri? 
cation process. Typically a ?ying prober Would be utiliZed 
for this purpose Which traditionally Was used to test proto 
type circuit boards providing the bene?t that a test ?xture did 
not have to be devised for the prototype circuit board. Using 
a ?ying prober provided the bene?t of making it easier to test 
?ne pitch test sites on the circuit boards. A problem With 
?ying probers is that they are sloW in testing the circuit 
board due to the requirement for manually contacting each 
required test site on the circuit board, Which in contrast to a 
?Xture Which can test all the test sites on the circuit board 
simultaneously. 
[0004] Traditional repair stations have also been used for 
fault veri?cation for bare circuit boards. Traditional repair 
stations are graphics based having softWare Which illustrates 
the circuitry to indicate Where the possible failure could be. 
The repair station utiliZes the failure data from the tester and 
veri?es the failure data by hand placement of probers. 
SoftWare used in connection With traditional repair stations 
provides risk areas for areas such as shorts or opens based 
upon the physical layout of the circuitry and the likelihood 
of leads in close proximity to each other. Conventional 
repair stations simply helped an operator locate a failed net 
end point designated by the tester, but stopped short of 
helping verify the fault and tracking doWn the location of the 
actual defect. 

[0005] Flying probers have also been used as repair sta 
tions to verify error data from a tester. Typically there are 
tWo kinds of ?ying probers, namely, vertical probers and 
horiZontal probers. In a vertical ?ying prober, the circuit 
board to be tested stands vertically upright and a probe 
contacts the board from either side depending upon the test 
site locations. The board is manually loaded and held in an 
upright position by hand manipulated clamps Which are 
moved to the appropriate position and tightened to secure 
the circuit board. Adisadvantage With vertical ?ying probers 
is that it is time consuming to manually move each clamp 
into position and manually manipulate the clamp to secure 
the circuit board. In the horiZontal ?ying prober, the circuit 
boards are manually loaded into a draWer Which is pulled out 
from the frame structure of the prober. Clamps hold the 
board to secure the circuit boards in a horiZontal position. 
Again, the disadvantage in a horiZontal ?ying prober is the 
time consuming and labor intensive procedure of manually 
loading boards in the draWer for testing. 
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[0006] Consequently, a need eXists for a ?ying prober 
veri?cation and repair station With an improved loading and 
locating mechanism Which quickly and accurately loads the 
printed circuit boards into the prober for testing. 

SUMMARY OF THE INVENTION 

[0007] The present invention is a automated bare board 
fault veri?cation and repair station having a locating and 
loading mechanism Which atomically secures the circuit 
board to be tested or unit under test (UUT) in position. The 
fault veri?cation and repair station of the present invention 
Will also be referred to as a ?ying prober. The ?ying prober 
of the present invention includes, preferably, tWo X-Y-Z 
prober heads positioned on one side of the unit under test 
Which move independently across the surface of the circuit 
board to contact the desired test locations on the circuit 
board. Although tWo prober heads are preferred, more or less 
can be used, and on one or both sides of the UUT. The ?ying 
prober further includes electronic hardWare and softWare for 
measuring isolations and continuities of the test sites elec 
trically connected to the prober heads. The prober further 
includes a loading and locating mechanism for automatically 
securing the unit under test on the prober relative to the 
prober heads. 

[0008] The loading and locating mechanism includes an 
upper housing and a loWer housing one each positionable at 
opposite ends of the circuit boards. The housings include a 
loWer lip for resting the edges of the circuit board on the 
housing. The loWer housing is ?Xed on the frame of the 
?ying prober and the upper housing is adjustable by screW 
clamps to accommodate different siZed circuit boards. Posi 
tioned inside each of the upper housing and the loWer 
housing is a movable clamping block having a plurality of 
?nger springs rotatable by a doWel rod to lift and loWer the 
springs above the upper surface of the circuit board. An air 
cylinder on either end of the clamping blocks moves the 
clamping block forWard and backWard. Similarly, an air 
cylinder, or other suitable actuator rotates the doWel rod to 
raise and loWer the ?nger springs. 

[0009] In operation, the upper housing is manually set to 
the desired positioned according to the speci?c siZe of the 
circuit board to be tested by securing the screW clamps to the 
frame. The circuit board to be tested is then positioned on the 
housing such that the edges of the circuit board rest on the 
lip of the upper and loWer housing. Because the frame is 
angled, gravity alloWs the circuit board to be located on the 
clamping mechanism. With the ?nger springs in a raised 
position, the clamping blocks are actuated forWard toWards 
the circuit board to position the ends of the ?nger springs 
over the edge of the circuit board. The doWel rod is then 
actuated to loWer the ?nger springs into contact With the 
upper surface of the circuit board along the edge to securely 
clamp the circuit board in the ?ying prober. The prober 
heads are then actuated across the surface of the circuit 
board to conduct the fault veri?cation process. The doWel 
rod, clamping block and prober heads are automatically 
operated and controlled by the softWare programed Within 
the ?ying prober. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a perspective vieW of the ?ying prober of 
the present invention; and 
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[0011] FIG. 2 is an exploded assembly vieW of the locat 
ing and loading mechanism of the ?ying prober of FIG. 1. 

DETAILED DESCRIPTION 

[0012] FIG. 1 illustrates the automated bare board fault 
veri?cation and repair station, and hereinafter referred to as 
a ?ying prober 10 of the present invention. The ?ying prober 
includes an angled frame 12 supported upon a base 14 and 
an input station 16 positioned adjacent the angled frame 12. 
The angled frame includes at least one prober head 18, and 
preferably tWo prober heads for movement across the sur 
face of a bare printed circuit board or unit under test 20. The 
unit under test is positioned Within the angled frame by an 
automated locating and loading mechanism 22 positioned 
Within an opening 24 in the face 26 of the angled frame 12. 

[0013] As also seen in FIG. 2, the automated loading and 
locating mechanism 22 includes an upper housing 28 and a 
loWer housing 30. The upper and loWer housings are posi 
tioned Within the opening in the angled frame at a distance 
aWay from each other corresponding to the Width of the unit 
under test 20. Lower housing 30 is rigidly positioned in the 
angled frame by mounting blocks 32 positioned on either 
end of the housing. The upper housing 28 includes a body 
portion 29 and a cover 31 Which are moveable to accom 
modate varying Width circuit boards to be tested by having 
mounting blocks 34 positioned on either end of the upper 
housing Which are connected to a screW clamp 36 adjustable 
Within vertical slots 38 in the face 26 of the angled frame. 
ScreW clamps 36 are adjusted by rotation of knobs 40 to 
loosen and tighten the screW clamp along the desired loca 
tion of the vertical slot. Both the upper and loWer housing 
have a lip 42 extending along the surface adjacent to the unit 
under test. The lips 42 can be integrally formed Within the 
upper or loWer housing or can be a separate component 
fastened to the housing by screWs, rivets, etc. The lips form 
a surface for receipt of the unit under test. 

[0014] Considering the loading and locating mechanism 
22 is positioned Within the angled frame, the mechanism is 
also in an angled position thereby alloWing gravity to 
initially hold the unit under test betWeen the upper and loWer 
housing on the lips. The unit under test is simply placed by 
hand betWeen the upper and loWer housing against a stop 44 
located on the left hand side of the housing Which is the 
prober location for registration by the prober heads. 

[0015] The unit under test is held in position betWeen the 
upper and loWer housing by a plurality of ?nger springs 46 
extending from both the upper and loWer housing and are 
positioned along the length of a clamping block 48 posi 
tioned Within the upper and loWer housing. The clamping 
block 48 is secured Within body portion 29 by blocks 49 
located on either end of the body portion. The ?nger springs 
are positioned along the length of a clamping block Wherein 
each ?nger spring is positioned Within a groove 50 corre 
sponding to the Width of each ?nger spring. Preferably the 
?nger springs 46 are secure to the clamping block by screWs 
52. The ?nger springs extend beyond the edge of the 
clamping blocks. The ?ngers springs are raised and loWered 
by a doWel rod 53 positioned Within a groove 54 extending 
along the length of the clamping block. The doWel rod has 
a plurality of notches 55 corresponding to the Width of the 
?nger springs. The ?nger springs are loWered to their unit 
under test engaging position by rotating the doWel rod so 
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that the notches in the doWel rod are adjacent the ?nger 
springs. The ?nger springs are raised by rotating the doWel 
rod thereby moving the notches in the doWel rod aWay from 
the ?nger springs so that the non-notched portion of the 
doWel rod lifts the ?nger springs upperWardly and aWay 
from the unit under test. The doWel rod is rotated by a liner 
actuator 56, such as an air cylinder. 

[0016] The clamping block is moved toWard and aWay 
from the unit under test also by a liner actuator 58, such as 
an air cylinder. The liner actuators for the doWel rod and the 
clamping block are attached to the upper and loWer housing. 

[0017] When the unit under test is loaded into the upper 
and loWer housing the clamping block is in its retracted 
position and the ?nger springs are in their raised position. 
The clamping blocks are then moved forWard positioning 
the bent end of the ?nger springs over the edge of the unit 
under test. The doWel rod is then actuated to loWer the bent 
ends of the ?nger springs on to the upper surface of unit 
under test thereby securely clamping the unit under test on 
the lips of the upper and loWer housing. 

[0018] The fault veri?cation is then preformed by moving 
the prober heads over the surface of the unit under test to 
make contact With the desired test locates on the unit under 
test. 

[0019] As seen in FIG. 1, ?rst an operator scans a bar code 
on an error tag generated from a tester for a particular unit 
under test. A bar code scanner 60 is located on the input 
station 16. The fault ?le 61 is instantly imported to the 
computer screen 62. Next, the unit under test is loaded into 
the locating and loading mechanism 22. The unit under test 
is slipped into the preset position Which eliminates the need 
for board speci?c tooling hardWare. The prober heads auto 
matically move to the exact location of the ?rst reported 
fault and make a precise resistance measurement on the pair 
of failed nodes. When the end points are veri?ed, the 
reported fault is identi?ed as either false or real. Once the 
fault has been veri?ed a real-time high-resolution video 
camera magni?es the image of high risk locations. The 
actual area of the circuit board is vieWable on the computer 
screen for a visual inspection as to Whether a defect exists. 

What is claimed is: 
1. A ?ying prober comprising: 

at least one prober head for movement across a surface of 
a unit under test to contact test sites on a unit under test; 

means for measuring isolations and continuities of test 
sites electrically connected to the test head; 

a loading and locating mechanism for securing the unit 
under test on the prober relative to the prober head; and 

an angled frame for supporting the prober head, unit under 
test and loading and locating mechanism. 

2. A?ying prober of claim 1 Wherein there are at least tWo 
prober heads moving independently across a surface of the 
unit under test. 

3. The ?ying prober of claim 1 Wherein the loading 
mechanism comprises: 

an upper and loWer housing having movable ?nger 
springs for clamping the unit under test to the upper and 
loWer housing. 
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4. The ?ying prober of claim 3 wherein the upper and 
loWer housing includes a clamping block for receipt of the 
?nger springs. 

5. The ?ying prober of claim 4 Wherein the ?nger springs 
are positioned Within grooves along the surface of the 
clamping block. 

6. The ?ying prober of claim 5 Wherein the clamping 
block includes a doWel rod adapted to raise and loWer the 
?nger springs. 

7. The ?ying prober of claim 6 Wherein the doWel rod 
includes a plurality of notches for receipt of the ?nger 
springs. 

8. The ?ying prober of claim 7 further including a linear 
actuator for extension and retraction of the clamping block 
Within the upper and loWer housing. 

9. The ?ying prober of claim 7 further including a linear 
actuator to rotate the doWel rods. 

10. The ?ying prober of claim 9 further having clamping 
means for adjustably positioning the location of the upper 
housing relative to the loWer housing. 

11. A ?ying prober comprising: 

a frame; and 

loW pro?le means for automatically clamping a circuit 
board to be tested in the frame. 

12. The ?ying prober of claim 11 Wherein the frame is 
inclined. 

13. A ?ying prober of claim 11 Wherein there are at least 
tWo prober heads moving independently across a surface of 
the unit under test. 
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14. The ?ying prober of claim 11 Wherein the loading 
mechanism comprises: 

an upper and loWer housing having movable ?nger 
springs for clamping the unit under test to the upper and 
loWer housing. 

15. The ?ying prober of claim 14 Wherein the upper and 
loWer housing includes a clamping block for receipt of the 
?nger springs. 

16. The ?ying prober of claim 15 Wherein the ?nger 
springs are positioned Within grooves along the surface of 
the clamping block. 

17. The ?ying prober of claim 16 Wherein the clamping 
block includes a doWel rod adapted to raise and loWer the 
?nger springs. 

18. The ?ying prober of claim 17 Wherein the doWel rod 
includes a plurality of notches for receipt of the ?nger 
springs. 

19. The ?ying prober of claim 18 further including a linear 
actuator for extension and retraction of the clamping block 
Within the upper and loWer housing. 

20. The ?ying prober of claim 18 further including a linear 
actuator to rotate the doWel rods. 

21. The ?ying prober of claim 20 further having clamping 
means for adjustably positioning the location of the upper 
housing relative to the loWer housing. 

* * * * * 


