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(57) ABSTRACT 

A graphical user interface for displaying boundary scan test 
data, and method for producing the same, is presented. The 
user interface display alloWs a user to vieW boundary scan 
test data from a boundary scan testing device in a format 
Well-suited for debugging. Serial data received from the 
testing device is organized into a parallel format to display 
predicted versus actual data values on a per node basis, to 
shoW hoW a node is passing or failing. In a preferred 
embodiment, the user vieWs the frame cell number in the 
boundary scan chain, the device cell number Within a device 
at that point of the chain, the device name, the pin of the 
device associated With the cell, the node associated With the 
pin, the predicted value for the cell, the actual value for the 
cell as if differs from the predicted value if it differs, and the 
cell numbers for drivers that match predicted and actual 
data. Frame cells can be displayed in numerical or sorted 
boundary scan chain order, failing status only, or passing 
status only. The preferred embodiment display has the 
capability to display interesting correlations in the data to 
assist the user in debugging the circuit under test, including 
devices driving at fail, devices receiving at fail, devices 
driving only passes, devices receiving only passes, nodes 
alWays failing, nodes sometimes failing, and nodes alWays 
passing. 
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MECHANISM AND DISPLAY FOR 
BOUNDARY-SCAN DEBUGGING INFORMATION 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to the ?eld 
of electrical circuit testing, and more particularly, to a 
method and system for displaying boundary scan debugging 
information. 

BACKGROUND OF THE INVENTION 

[0002] The testing of electrical circuits is an essential 
portion of the process involved in the design and manufac 
ture of electrical circuits. The development of a test that is 
knoWn to run on a knoWn good board is an essential step in 
setting up manufacturing tests. Once a test is knoWn to be a 
good test, it may be run on boards under manufacture to 
accurately identify Whether they are passing or failing. 

[0003] During the development of a test, the test may fail 
When run on a knoWn good board. The cause of the failed 
test may be that the test vectors are inaccurate, the netlist 
information about the board is inaccurate, or the implemen 
tation of the test support system in one or more of the board 
components are not implemented correctly. Aneed exists for 
a tool that assists the test engineer in developing a knoWn 
good test by pinpointing the causes of test failures When 
running the test on a knoWn good board. 

[0004] One test that is often developed is knoWn as 
boundary scan. Boundary scan is a test system in Which each 
component of a circuit to be tested is constructed With a set 
of shift registers placed betWeen each device pin and With a 
speci?c internal logic system. This system has been de?ned 
in an Institute of Electrical and Electronic Engineers (IEEE) 
standard 1149.1-1990. The boundary scan standard alloWs 
the entire circuit to be accurately tested by scanning only the 
boundary pins of the circuit. For a complete description of 
boundary scan testing, see Parker, Kenneth P., The Boundary 
Scan Handbook, ISBNO-7923-9270-1 (1992). 

[0005] To run a boundary scan test requires that the circuit 
under test include boundary scan functionality. FIG. 1 is a 
block diagram of a boundary scan component 100. Bound 
ary scan component 100 includes internal logic 106 that is 
coupled to receive input data via input pins 102 and to output 
output data via output pins 104. Each input pin 102 and 
output pin 104 of interest is coupled to a separate boundary 
cell 110 in a boundary scan register 108. Boundary scan cells 
110 are coupled serially in a loop con?guration. Boundary 
scan test pins TDI 112, TCK 114, TDO 116, and TMS 118 
are provided as dedicated boundary scan test pins that have 
the ability to electrically contact bed-of-nails ?xture probes. 
Test Clock (TCK) pin 114 and Test Mode Select (TMS) pin 
118 are both coupled to a Test Access Port (TAP), and are 
used to implement a boundary scan communication proto 
col. At any given time, Test Data In (TDI) pin 112 and Test 
Data Out (TDO) pin 116 are each sWitchably coupled to one 
of the boundary scan register 108, an instruction register 
140, or a bypass register 150. 

[0006] Boundary scan instruction register 140 is used to 
set the mode of operation for one or more data registers 150 
and 160. When testing one or more speci?c boundary scan 
components that are linked in a chain of components, bypass 
register 150 is used to shorten the chain of cells to a single 
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boundary scan cell through a boundary scan component. The 
boundary-scan communication protocol, Which is also 
knoWn as the “JTAG” (Joint Test Action Group) protocol, is 
described in detail in the IEEE/ANSI Standard 1149.1-1990. 

[0007] In operation, instructions are loaded into instruc 
tion register 140 under the control of TMS pin 118 and TCK 
pin 114 via TDI pin 112. The instruction present in instruc 
tion register 140 determines Which of boundary scan register 
108, data registers 160, or bypass register 150 is coupled 
betWeen TDI pin 112 and TDO pin 116. Data is shifted into 
the currently selected register 108, 150, or 160 via TDI pin 
112 in synchroniZation With a clock signal received on TCK 
pin 114. When data is shifted into cells 110 of boundary scan 
register 108, the bit values shifted into the cells 110 are seen 
on the respective pins 102, 104 that the corresponding cells 
are coupled to. A boundary scan tester (not shoWn) probes 
the pins 102, 104 of interest to capture the actual value seen 
on the pins. 

[0008] Boundary scan testing is useful for testing electri 
cal circuits that include multiple cross-connected integrated 
circuits. In this con?guration input signals may be applied to 
one integrated circuit that lies in a chain of multiple inte 
grated circuits. Boundary scan testing alloWs the debug 
engineer to capture values driven by driving nodes and to 
compare them to the values received by their receiving 
nodes further doWn the chain. If the values do not match, this 
indicates an incorrect Wiring or bad connection in the circuit 
under test. 

[0009] FIG. 2 is a block schematic diagram of a circuit 
board that comprises tWo non-boundary scan components 
230 and 240, and tWo boundary scan components 210 and 
220 that are linked together to form one larger boundary 
scan chain. The chain is formed by connecting the TDO pin 
218 of boundary scan component 210 to the TDI pin 226 of 
boundary scan component 220. Data is shifted serially 
through the cells in the chain from TDI pin 216 to TDO pin 
228, an operation is performed, and the data collected for 
each cell in the chain is then shifted out of the chain through 
TDO pin 228. A full set of captured data, referred to herein 
as a “frame”, includes a bit value captured for each boundary 
scan cell in the entire chain. Each frame sequence is shifted 
serially out of the chain and becomes the actual value data. 
The position of a bit in a given frame corresponds to the 
position of its cell number in the chain. Accordingly, the ?rst 
bit in the frame corresponds to the ?rst boundary scan cell 
(cell 0, closest to TDO) in the chain, the second bit in the 
frame corresponds to the second boundary scan cell (cell 1 
in the chain) in the chain, and so on. The actual value 
captured on a given cell in the chain may be extracted by 
examining the bit in each frame that corresponds to the cell’s 
position in the chain. 

[0010] The overall test consists of multiple frames that are 
all concatenated together end to end in one long serial 
bitstream. Because boundary scan test data is by nature 
highly serialiZed, this means that a sequence of data being 
placed on a single pin or node during a test is scattered 
throughout a multitude of other bits. Prior art methods for 
extracting boundary scan vectors from a lengthy stream of 
serial bits has involved a process of detecting the beginning 
of the serialiZed stream of bits, keeping track of the count of 
bits received from the serialiZed stream, generating a set of 
vectors from the received bits, and matching each of the 



US 2001/0052095 A1 

vectors to a set of predicted vectors. Accordingly, if even a 
single bit is not detected or is mis-detected, the set of actual 
vectors may become entirely mis-aligned With the set of 
predicted vectors When matching up the tWo sets of vectors. 

[0011] Accordingly, a need exists for a method and inter 
face for vieWing predicted and actual boundary scan test 
data in a parallel format rather than in the serialiZed format 
of the prior art. A need also exists for a method and interface 
that alloWs the user to constrain, organiZe, and sort the test 
data being vieWed to enhance the user’s ability to pinpoint 
Wiring or connect problems. 

SUMMARY OF THE INVENTION 

[0012] In accordance With the present invention, a graphi 
cal user interface for displaying boundary scan test data, and 
method for producing the same, is presented. The user 
interface display alloWs a user to vieW boundary scan test 
data generated by a boundary scan testing device in a format 
Well-suited for debugging. Serial data received from the 
testing device is organiZed into a parallel format to display 
predicted versus actual data values on a per node basis, to 
shoW hoW a node is passing or failing. In a preferred 
embodiment, the user vieWs the frame cell number in the 
boundary scan chain, the device cell number Within a device 
at that point of the chain, the device name, the pin of the 
device associated With the cell, the node associated With the 
pin, the predicted value for the cell, the actual value for the 
cell as it differs from the predicted value if it differs, and the 
cell numbers for drivers that match predicted and actual 
data. Frame cells can be displayed in numerical frame order, 
node name order, failing status only, or passing status only. 
The preferred embodiment display has the capability to 
display interesting correlations in the data to assist the user 
in debugging the circuit under test, including devices driving 
at fail, devices receiving at fail, devices driving only passes, 
devices receiving only passes, nodes alWays failing, nodes 
sometimes failing, and nodes alWays passing. 

BRIEF DESCRIPTION OF THE DRAWING 

[0013] The invention Will be better understood from a 
reading of the folloWing detailed description taken in con 
junction With the draWing in Which like reference designa 
tors are used to designate like elements, and in Which: 

[0014] FIG. 1 is a block diagram of a boundary scan 
component; 

[0015] FIG. 2 is a block schematic diagram of a circuit 
board comprising boundary scan components linked 
together in a chain; 

[0016] FIG. 3 is a block diagram of a system in accor 
dance With the invention; 

[0017] FIG. 4 is an example of a predicted value data ?le; 

[0018] 
[0019] FIG. 6 is an example of a user interface illustrating 
the parallel vieW format of the invention; 

[0020] FIG. 7 is an example of a boundary scan circuit 
illustrating an example of a “device receiving at fail”; and 

[0021] FIG. 8 is an example of a boundary scan circuit 
illustrating an example of a “device driving at fail”. 

FIG. 5 is an example parallel data packet ?le; 
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DETAILED DESCRIPTION 

[0022] The present invention provides a technique for 
displaying serial boundary scan data in a parallel format, 
displaying both the predicted and actual circuit behavior of 
the circuit under test in a format useful to a debug engineer. 
A display in accordance With the invention is organiZed to 
quickly alert the user to mismatches in predicted versus 
actual boundary scan test data on a per frame per nodename 
basis. The method and interface of the invention alloWs the 
engineer to constrain, organiZe, search, sort, and correlate 
the data being vieWed to enhance understanding of the tested 
circuit’s behavior. 

[0023] FIG. 3 is a block diagram of a system in accor 
dance With the invention. System 300 includes a boundary 
scan data extractor/formatter 302 Which receives predicted 
value data 306 and actual value data 308. Actual value data 
308 is captured by a boundary scan testing device 314. 
Actual value data 308 is a serial bitstream comprising the bit 
values read on each sequential boundary scan cell in the 
boundary scan chain for each sequential frame shifted in by 
the tester. For each node of interest, boundary scan data 
extractor/formatter 302 extracts the bit value detected on the 
boundary scan cell coupled to the corresponding node of 
interest for each frame cell. Boundary scan data extractor/ 
formatter 302 formats the captured bit value along With the 
predicted value data for that particular frame into a packet 
310. 

[0024] A graphical user interface 304 receives packets 
310, extracts the predicted value and actual value from each 
packet 310, and displays the predicted value and actual 
value, along With other useful identifying information con 
tained in the packet in a format useful to the user. The format 
of the display includes visual cues that alert the user to 
predicted value and actual value mismatches. In the pre 
ferred embodiment, this is accomplished by vertically align 
ing the predicted value and actual value for each frame cell, 
as Well as color coding the display of information by using 
a ?rst color to indicate a match and a second color to indicate 
a mismatch. 

[0025] Each packet 310 includes information such as a 
node name, frame cell number, device cell name, pin num 
ber, predicted value, actual value, predicted driving cell, and 
actual driving cell. 
[0026] FIG. 4 is an example ?le containing the format of 
circuit information 312 and predicted value data 306. File 
400 includes a line for each node of interest. Each line 
includes (from left to right) a frame cell number, the 
boundary scan cell number in the chain associated With the 
node of interest, the device number, connecting pin number, 
the node name, and predicted value data for each frame. 
Predicted value data in ?le 400 is nine bits long in the 
horiZontal direction, Which corresponds to the bit value seen 
over nine sequential frames. The predicted value data is 
expressed in terms of a “0” or “1” When the data is 
associated With a driving pin, and is expressed in terms of 
“L” or “H” When the data associated With a receiving pin. 
Values “0” and “L” both signify a logic loW value, Whereas 
values “1” and “H” both signify a logic high value. Entries 
in ?le 400 having identical node names (for example, 
U1_U3_IO is the same in three places) indicates that the 
connecting pins of these devices are linked together. 

[0027] FIG. 5 is an example data packet ?le 500 generated 
by boundary scan data extractor/formatter 302. Extractor/ 
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formatter 302 compiles all the information required to 
display the boundary scan test data. Each packet 310 is on 
a separate line of ?le 500, and is parsed left to right to obtain 
the different ?elds to display. For example, in line 510 of 
data packet ?le 500, node name ?eld 512 is parsed as 
“U1_U3_10”, frame cell ?eld 514 is parsed as “000008”, 
device cell ?eld 516 is parsed as “8”, device name ?eld 518 
is parsed as “U4”, pin number ?eld is parsed as “15”, 
predicted value ?eld 522 is parsed as “HLLLHHHLH”, 
actual value ?eld 524 is parsed as “*”, predicted device 
driver ?eld 526 is parsed as “2”, and actual device driver 
?eld 528 is parsed as “2”. Each ?eld is delimited by a space 
character. 

[0028] Referring back to FIG. 3, boundary scan tester 314 
interfaces With a processor 316. Processor 316 executes a 
debug environment 318 that communicates With boundary 
scan tester 314 to set up and execute a boundary scan test, 
and to display test results in the parallel format of the 
invention. Processor 316 includes a setup module 320 that 
causes the test vectors and board netlist to be loaded into the 
tester 314. Processor 316 also includes a test execution 
module 322 that handles the instruction and control required 
to cause boundary scan tester 314 to execute the test. 
Processor 316 also includes the graphical user interface 
(GUI) display module 304 that receives a packets 310 from 
boundary scan tester 314 and displays the test results in a 
parallel format in accordance With the invention. 

[0029] FIG. 6 is an example user interface 600 illustrating 
the parallel vieW of the invention. User interface 600 
includes a frame cell region 620, a device cell region 626, a 
device name region 632, a pin number region 638, a node 
name region 644, a predicted value region 650, an actual 
value region 658, a predicted driver region 664, and an 
actual driver region 670. Each sub-region is arranged in 
table format, Where each roW includes all available infor 
mation for one frame cell. The illustrative embodiment 
shoWn in user interface 600 of FIG. 6 displays information 
for ?ve different frame cells shoWn in roWs 694, 695, 696, 
697, and 698. Each roW 694, 695, 696, 697, and 698 includes 
a different ?eld for each sub-region 620, 626, 632, 638, 644, 
650, 658, 664, and 670. Accordingly, roW 694 includes a 
frame cell ?eld 621, a device cell ?eld 627, a device name 
?eld 633, a pin name ?eld 639, a node name ?eld 645, a 
predicted value ?eld 651, an actual value ?eld 659, a 
predicted driver ?eld 665, and an actual driver ?eld 671. 
RoWs 695, 696, 697, and 698 each comprise similarly 
arranged frame cell ?elds 622, 623, 624, 625, device cell 
?elds 628, 629, 630, 631, device name ?elds 634, 635, 636, 
637, pin name ?elds 640, 641, 642, 643, node name ?elds 
646, 647, 648, 649, predicted value ?elds 652, 653, 654, 
655, actual value ?elds 660, 661, 662, 663, predicted driver 
?elds 666, 667, 668, 669, and actual driver ?elds 672, 673, 
674, 675, respectively. Each frame cell ?eld 621 through 625 
displays a frame cell number of the boundary-scanned chain 
being debugged and displayed in its respective roW 694, 
695, 696, 697, and 698. Each device cell ?eld 627 through 
631 displays the device cell number for the given boundary 
scan device Within the chain for the frame cell number 
displayed in its corresponding frame cell ?eld in the same 
roW. Because the information displayed in device name 
sub-region 632, pin name sub-region 638, node name sub 
region 644, predicted value sub-region 650, and actual value 
sub-region 658 may be quite lengthy, a scroll bar 603 is 
provided to alloW the user to scroll horiZontally through the 
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displayed information. A vertical scroll bar 605 is also 
provided to alloW the user to scroll through each frame cell 
that is received serially from the boundary-scan tester, to 
alloW the user to vieW the different frame cells in a parallel 
format in roWs 694 through 698. 

[0030] Predicted value ?eld 651, 652, 653, 654, 655, and 
actual value ?elds 659, 660, 661, 662, 663, are displayed in 
the illustrative embodiment according to a convention Which 
alloWs the user to determine Whether the predicted and 
actual values are driven or received values. According to this 
convention, “0” is a logic loW and “1” is a logic high for data 
that drives a node. In contrast, “L” indicates a logic loW and 
“H” indicates a logic high for data received on a node. 
Accordingly, device U35, pin 100 is a driver node as shoWn 
in roW 694. In contrast device U28, pin 47 is a receiving 
node as shoWn in roW 695. When a node is a receiving node, 
the predicted and actual driver node is displayed in a 
predicted driver sub-region 664 and actual driver sub-region 
670. Thus, for example, in roW 695 because device U28, pin 
47 is a receiver node, the predicted driver boundary-scan cell 
is shoWn in predicted driver ?eld 666 (e.g., 1603), and the 
actual driver cell is shoWn in actual driver ?eld 672 (e.g., 

1840). 
[0031] The data displayed in roWs 694 through 698 in the 
example user interface 600 is interpreted as folloWs. In roW 
694, because predicted value ?eld 651 and actual value ?eld 
659 comprise “0”s and “1”s, the node on device U35, pin 
100 is a receiver node. Accordingly, no predicted driver cell 
or actual driver cell is displayed in predicted driver cell ?eld 
665 and actual driver cell ?eld 671. If the actual value ?eld 
659 displays a “*”, this means that the actual value matched 
the predicted value. If the actual value ?eld 659 does not 
comprise a “*”, the actual driver ?eld 659 includes a series 
of characters that include “0”s and “1”s or “L”s and “H”s 
When the corresponding bit in the predicted value did not 
match the actual value. The displayed character displays the 
actual bit value detected. A “—” in the actual value ?eld 
indicates that the corresponding bit in the predicted value 
?eld matched the actual detected bit for that corresponding 
bit. Accordingly, the actual value ?eld 659 indicates that bits 
0, 1, 3, 9, 10, 11, and 12 did not match the corresponding in 
and the predicted value ?eld 651. Each of the other bits 2, 
4, 5, 6, 8, and 13 did match the predicted corresponding bits 
in the predicted value ?eld 651. 

[0032] In roW 695, because predicted value ?eld 652 and 
actual value ?eld 660 contain “L”s and “H”s, the displayed 
device U28, pin 47 is a receiver node. Accordingly, a 
predicted driver (e.g., 1603) is displayed in predicted driver 
?eld 656, and an actual driver (e.g., 1840) is displayed in 
actual driver ?eld 672. In this display, actual value ?eld 660 
does not comprise a “*” but rather a series of “—”s, “L”s and 
“H”s. Accordingly, the actual value for frame cell number 
1917 as displayed in frame cell ?eld 622 did not match the 
predicted value displayed in predicted value ?eld 652. 
Furthermore, the actual driver cell displayed in actual driver 
?eld 672 did not match the predicted driver cell displayed in 
predicted driver cell 666. It Will be appreciated by those 
skilled in the art that this parallel display of the data greatly 
assists the debugging engineer in determining the source of 
Why the test does not Work. For example, because the actual 
driver did not match the predicted driver as shoWn in actual 
driver ?eld 672 and predicted driver ?eld 666, this indicates 
that there may be a mis-Wiring on device U28, pin 47. A 
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similar mismatch occurs in frame cell number 1924 shown 
in roW 696. Again, the actual driver did not match the 
predicted driver. 

[0033] Frame cell number 1634 shoWn in roW 697 illus 
trates a receiving node on device U35, pin 11, and the actual 
value displayed in actual value ?eld 662 matches the pre 
dicted value displayed in predicted value ?eld 654. This is 
indicated by the “*” and actual value ?eld 662. Also, the 
predicted driver and actual driver match as displayed in the 
predicted driver ?eld 668 and actual driver ?eld 674. 

[0034] RoW 698 displays a frame cell number 1636. This 
roW indicates that device U35, pin 11 is a driver node as 
indicated by the “0”s and “1”s in predicted value ?eld 655 
and actual value ?eld 663. However, because actual driver 
?eld 663 does not contain a “*”, but rather a series of “1”s 
and “—”s, this indicates that the predicted value did not 
match the actual value. 

[0035] The user interface 600 may also include a search 
ing feature. In the illustrative embodiment shoWn in FIG. 6, 
a search for entry boX 676 is provided to alloW the user to 
specify a character string on Which the data packets are 
searched and a list of packets containing the speci?ed string 
is generated. Typically the search for function is used to 
search on a node name or a signature seen on a node. A 

“found” boX 677 displays the number of frame cells in Which 
a match Was found on the string speci?ed in search for entry 
boX 676. Accordingly, in user interface 600, device name U7 
is displayed as the desired string to search for and 34 entries 
Were found in the captured serial bit stream from the 
boundary-scan test. A frame cell ?eld 679, device cell name 
?eld 680, a device name ?eld 681, a pin name ?eld 682, and 
node name ?eld 683, a predicted value ?eld 684, an actual 
value ?eld 685, a predicted driver ?eld 686, and an actual 
driver ?eld 687 are provided to display a frame cell that Was 
found by the search speci?ed in search for entry boX 676. A 
“Goto” function is provided by a Goto button 678 Which 
alloWs the user to display, in the main vieW, a particular 
found frame cell in the search display comprising three 
?elds 679 through 687. Also provided is a scroll bar 688 
Which alloWs the user to scroll through each of the found 
frame cells speci?ed by this search. 

[0036] User interface 600 also provides a statistics bar 
607. Statistics bar 607 includes a test name ?eld 689 Which 
displays the name of the test from Which the currently 
displayed data Was derived, a total frame cells ?eld 690 
Which displays the total number of frame cells obtained by 
the test, a pass ?eld 691 Which displays the number of frame 
cells Whose predicted values match their actual values and 
has passed the test, and a fail ?eld 692 Which displays the 
number of frame cells Whose predicted value did not match 
the actual value and therefore failed the test. 

[0037] Tool bar 601 provides a ?le menu 604, a vieW 
menu 606. A sort menu 608, and a shoW menu 610. In the 
preferred embodiment, each of these menus is implemented 
as a pull-doWn menu. File menu 604 alloWs a user to open 
a data ?le, close a data ?le, save the data to a teXt ?le, and 
eXit the display application. The vieW menu provides options 
for formatting the displays of the screen, including more or 
less verbose forms. In an “Errors Only” vieW, only those 
frame cells Where a mismatch occurred betWeen the actual 
and predicted values are displayed. In a “Passing Only” 
format, all frame cells Whose actual values matched their 
predicted values are displayed. In an “Entire Chain” vieW, all 
frame cells captured by the boundary-scan tester are dis 
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played. The sort menu 608 alloWs the user to display data 
either sorted by frame cell or by node name. The eXample 
user interface 600 illustrates the data sorted by node name. 

[0038] It Will be appreciated by those skilled in the art that 
the user interface display supplied by the invention presents 
boundary scan test information in a format useful to the user 
for debugging boundary scan circuits. The predicted and 
actual values for each frame cell are lined up one on top of 
another to provide an instant indication of Whether a match 
occurred, and if not, Which bits are not matched. In addition, 
the predicted driver and actual drivers of a node are dis 
played to assist the user in pinpointing the source of an error 
if the driver display indicates a mismatch. 

[0039] In the preferred embodiment, the graphical user 
interface for displaying boundary scan test data provides 
capability for displaying interesting correlations in the data 
to assist the user in debugging the circuit under test, includ 
ing devices driving at fail, devices receiving at fail, devices 
driving only passes, devices receiving only passes, nodes 
alWays failing, nodes sometimes failing, and nodes alWays 
passing. The ShoW button 610 in toolbar 601 is a pulldoWn 
menu that lists these options. “Devices driving at fail” lists 
all the devices that ever drove a boundary scan receiver With 
failed data. There may be doZens of failing receivers over 
many ICs, but the list of driving devices may be small, 
indicating trouble With them. “Devices receiving at fail” lists 
all the devices that received bad data. This list could also be 
short, indicating localiZed problems. “Devices driving only 
passes” lists all devices that never Were seen driving bad 
data by any receiver. “Devices receiving only passes” lists 
all devices Where all receivers are passing. “Nodes alWays 
failing” lists those nodes that have all receivers failing. 
“Nodes sometimes failing” lists those nodes that have at 
least one passing and one failing receiver. “Nodes alWays 
passing” lists those nodes that have all receivers passing. 

[0040] FIG. 7 is an eXample of a boundary scan circuit 
illustrating an eXample of a “device receiving at fail”. In this 
eXample, ICs U1 and U3 both drive IC U4. HoWever, device 
U4 receives all failing input. Accordingly, the “Devices 
receiving at fail” list generated by the ShoW button 610 on 
toolbar 601 that Would be displayed Would identify IC U4 as 
the potential problem in the circuit. 

[0041] FIG. 8 is an eXample of a boundary scan circuit 
illustrating an eXample of a “device driving at fail”. In this 
eXample, devices U2, U3, and U4 all receive failing values 
from device U1. Accordingly, the list of failing driving 
devices that Would be displayed Would indicate a potential 
problem With device U1. 

[0042] While illustrative and presently preferred embodi 
ments of the invention have been described in detail herein, 
it is to be understood that the inventive concepts may be 
otherWise variously embodied and employed and that the 
appended claims are intended to be construed to include 
such variations eXcept insofar as limited by the prior art. 

What is claimed is: 
1. A system for displaying boundary scan test data gen 

erated by a boundary scan testing device, comprising: 

a graphical user interface process Which receives a data 
packet, said data packet corresponding to a boundary 
scan frame and comprising node information, a pre 
dicted value, and an actual value, said graphical user 
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interface displaying said predicted value and said actual 
value in a format that visually alerts a vieWer to a match 
condition or a mis-match condition betWeen said pre 
dicted value and said actual value. 

2. A system in accordance With claim 1, Wherein: 

said actual value and said predicted value are vertically 
aligned to present an immediate visual indication of 
said match condition or said mis-match condition. 

3. A system in accordance With claim 1, Wherein: 

said mismatch condition is displayed in connection With 
a ?rst color; and 

said match condition is displayed in connection With a 
second color. 

4. A system in accordance With claim 3, Wherein: 

said actual value and said predicted value are vertically 
aligned to present an immediate visual indication of 
said match condition or said mis-match condition. 

5. A system in accordance With claim 1, Wherein: 

said node information comprises a device cell identi?er, 
said device cell identi?er indicating Which of a plurality 
of device cells in a boundary scan circuit under test that 
said actual value and said predicted value are associ 
ated With; and 

said graphical user interface displaying said device cell 
identi?er in association With said predicted value and 
said actual value. 

6. A system in accordance With claim 1, Wherein: 

said node information comprises a device name identi?er 
and a pin number identi?er, said device name identi?er 
indicating Which of a device cell in said boundary scan 
circuit under test comprises said device cell indicated 
by said device cell identi?er, and said pin number 
identi?er indicating Which of a plurality of pins of said 
device named by said device name identi?er that said 
actual value and said predicted value are associated 
With; and 

said graphical user interface displaying said device cell 
identi?er in association With said predicted value and 
said actual value. 

7. A system in accordance With claim 1, Wherein: 

said node information comprises a predicted driver iden 
ti?er and an actual driver identi?er, said predicted 
driver identi?er indicating Which of a device cell in said 
boundary scan circuit under test Was predicted to drive 
said device cell associated With said frame cell infor 
mation, and said actual driver identi?er indicating 
Which of a device cell in said boundary scan circuit 
under test actually drove said device cell associated 
With said frame cell information; and 

said graphical user interface displaying said device cell 
identi?er in association With said predicted value and 
said actual value. 

8. A system in accordance With claim 1, comprising: 

a sorting function Which receives a sorting condition and 
displays said data packet according to said sorting 
condition. 
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9. A system in accordance With claim 1, comprising: 

a ?lter function Which receives a ?lter condition and 
displays only those of said data packets that match said 
?lter condition. 

10. A system in accordance With claim 1, comprising: 

a search function Which receives a search criteria and 
displays those of said data packets that match said 
search criteria. 

11. A system in accordance With claim 1, comprising: 

a data formatter Which receives said boundary scan test 
data generated by said boundary scan testing device, 
parses an actual value associated With a boundary scan 
cell from said boundary scan test data, associates said 
actual value With a set of frame cell information, and 
packetiZes said set of frame cell information, said 
predicted value and said actual value into said data 
packet. 

12. A graphical user interface for displaying boundary 
scan test data obtained from boundary scan cells of a circuit 
under test by a boundary scan testing device, said boundary 
scan test data comprising a node information packet, said 
node information packet comprising a frame cell identi?er 
Which identi?es a time-based frame for a particular one of 
said boundary scan cells of said circuit under test, a pre 
dicted value for said frame cell identi?er of said boundary 
scan cell, and an actual value obtained by said boundary 
scan testing device during said frame, comprising: 

a frame cell portion, said frame cell portion comprising: 

a frame cell identi?er ?eld Which displays said frame cell 
identi?er; 

a predicted value ?eld Which displays said predicted 
value; and 

an actual value ?eld Which displays said actual value; and 

Wherein said frame cell identi?er, said predicted value 
?eld, and said actual value ?eld are displayed in a 
format that visually alerts a vieWer to a match condition 
or a mis-match condition betWeen said predicted value 
and said actual value. 

13. A graphical user interface in accordance With claim 
12, Wherein: 

said actual value and said predicted value are vertically 
aligned to present an immediate visual indication of 
said match condition or said mis-match condition. 

14. A graphical user interface in accordance With claim 
12, Wherein: 

said mismatch condition is displayed in connection With 
a ?rst color; and 

said match condition is displayed in connection With a 
second color. 

15. A graphical user interface in accordance With claim 
12, comprising: 

a device name ?eld, said device name ?eld displaying a 
device name, said device name derived from said node 
information packet. 

16. A method for displaying boundary scan test data 
obtained from boundary scan cells of a circuit under test as 
generated by a boundary scan testing device, comprising: 

receiving said boundary scan test data generated by said 
boundary scan testing device; 
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extracting a predicted value from said boundary scan test 
data, said predicted value comprising a prediction of a 
value associated With a boundary scan cell from said 
boundary scan test data during a time frame; 

extracting an actual value from said boundary scan test 
data, said actual value comprising said value associated 
With a boundary scan cell from said boundary scan test 
data during said time frame; 

associating a frame cell identi?er With said time frame; 
and 

displaying said frame cell identi?er, said predicted value 
and said actual value in a format that visually alerts a 
vieWer to a match condition or a mismatch condition 
betWeen said predicted value and said actual value. 

17. A method in accordance With claim 16, Wherein: said 
displaying step comprises vertically aligning said actual 
value and said predicted value to present an immediate 
visual indication of said match condition or said mis-match 
condition. 

18. A method in accordance With claim 16, Wherein: said 
displaying step comprises displaying said mismatch condi 
tion in connection With a ?rst color and displaying said 
match condition in connection With a second color. 

19. A method in accordance With claim 16, comprising: 

extracting a device name identi?er and a pin number 
identi?er, said device name identi?er indicating Which 
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of a device cell in said boundary scan circuit under test 
comprises said device cell indicated by said device cell 
identi?er, and said pin number identi?er indicating 
Which of a plurality of pins of said device named by 
said device name identi?er that said actual value and 
said predicted value are associated With; and 

displaying said device name identi?er and said pin num 
ber identi?er in connection With said predicted value 
and said actual value. 

20. A method in accordance With claim 16, comprising: 

extracting a predicted driver identi?er and an actual driver 
identi?er from said boundary scan test data, said pre 
dicted driver identi?er indicating Which of a device cell 
in said boundary scan circuit under test Was predicted 
to drive said device cell associated With said frame cell 
information, and said actual driver identi?er indicating 
Which of a device cell in said boundary scan circuit 
under test actually drove said device cell associated 
With said actual value and said predicted value; and 

displaying said predicted driver identi?er and an actual 
driver identi?er in connection With said predicted value 
and said actual value. 


