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57 ABSTRACT 
(21) Appl. No.: 14/384,172 (57) - A method for testing a multi-chip system including multiple 
22) PCT Fled: Maw 10, 2012 ports is provided. The method comprises determining a test 
(22) 1. ay U, path formed by connecting the multiple ports, in which the 

test path is determined in Such a way that the internal logic 
(86). PCT No.: PCT/CN2012/075289 circuit of each chip in the multi-chip system is bypassed, 

S371 (c)(1), injecting a test traffic to the test path, and receiving the test 
(2), (4) Date: Sep. 10, 2014 traffic from the test path. 
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METHOD FOR TESTING AMULT-CHIP 
SYSTEM ORASINGLE CHP AND SYSTEM 

THEREOF 

TECHNICAL FIELD 

0001. The present invention relates generally to electronic 
product testing. More particularly, the present application 
relates to the technique of testing a multi-chip system or a 
chip. 

BACKGROUND OF THE INVENTION 

0002 Generally, the test for an electrical system which 
includes one or more chips is comprised of the hardware and 
software tests. The hardware test involves testing of hardware 
connectivity, interface protocol, signal integrity, Electro 
Magnetic Compatibility (EMC)/Electron-Magnetic Interfer 
ence (EMI) etc. The software test involves testing of func 
tionality of the system. 
0003. It is desired that the hardware test can be conducted 
as early as possible Such that the software can run on a reliable 
hardware upon being installed or loaded into the electrical 
system. However, in order to run the test signal through the 
interface of the electrical system according to the conven 
tional test techniques, certain software functions, such as the 
function of booting up the system and driver for chip(s) of the 
system, have to be prepared in the system and some Software 
tests, such as the driver test, have to be done. As relying on the 
Software of the system to a large extent, the hardware test can 
not be conducted at an earlier period of development of the 
system and can not be conducted in case of any question in the 
software. 

SUMMARY OF THE INVENTION 

0004. According to one aspect of the present invention, 
there is provided a method for testing a multi-chip system 
including multiple ports. The method can comprise determin 
ing a test path formed by connecting the multiple ports, in 
which the test pathis determined in Such away that an internal 
logic circuit of each chip in the multi-chip system is bypassed, 
injecting a test traffic to the test path, and receiving the test 
traffic from the test path. 
0005 According to another aspect of the present inven 

tion, there is provided a system for testing a multi-chip system 
including multiple ports. The system can comprise a test path 
determining module and a test traffic generator. The test path 
determining module can be configured to determine a test 
path formed by connecting the multiple ports, the test path 
being determined in Sucha way that an internal logic circuit of 
each chip in the multi-chip system is bypassed. The test traffic 
generator can be configured to generate a test traffic, transmit 
the test traffic to the test path, and receive the test traffic from 
the test path. 
0006. According to another aspect of the present inven 

tion, there is provided a method for testing a chip including 
multiple ports. The method comprises determining a test path 
formed by connecting the multiple ports, in which the test 
path can be determined in Such a way that an internal logic 
circuit of each chip in the chip is bypassed, injecting a test 
traffic to the test path, and receiving the test traffic from the 
test path. 
0007 According to yet another aspect of the present 
invention, there is provided a system for testing a chip includ 
ing multiple ports. The system can comprise a test path deter 
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mining module and a test traffic generator. The test path 
determining module can be configured to determine a test 
path formed by connecting the multiple ports of the chip, the 
test path being determined in Such away that an internal logic 
circuit of the chip is bypassed. The test traffic generator can be 
configured to generate a test traffic, transmit the test traffic to 
the test path, and receive the test traffic from the test path. 
0008 According to yet another aspect of the present 
invention, there is provided a chip with multiple ports. Each 
of the multiple ports can be configured to work in one of a 
normal mode, near end loopback mode, and bypass mode 
when the chip is under test. The normal mode can refer to a 
working mode where a port receives a test traffic from outside 
of the chip and then injects it to a test chain located in the chip; 
and receives the test traffic from the test chain and then 
transmits it to the outside of the chip. The near end loopback 
mode can refer to a working mode where a port receives a test 
traffic from the test chain, and then loops it back to the test 
chain. The bypass mode can refer to a working mode where a 
port receives a test traffic from the outside of the chip, and 
then loops it back to the outside of the chip, and the test traffic 
on the test chain in the chip including said port bypasses said 
port. The test chain can be used to connect the multiple ports 
of the chip and to bypass the internal logic of the chip. 
0009. According to still another aspect of the invention, a 
multi-chip system comprising two or more chips, where the 
chip is the one as above mentioned. 
0010. The internal logic circuit of each chip in the multi 
chip system is bypassed by the test path, and thereby enabling 
the test traffic transmits throughout the test path without 
entering the internal logic circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a flow chart of a method for testing a 
multi-chip system according to an embodiment of the present 
invention, in which the multi-chip system comprises multiple 
ports. 
0012 FIG. 2 illustrates an internal structure of a chip with 
six ports. 
0013 FIG. 3 illustrates a port in the normal mode. 
0014 FIG. 4 illustrates a port in the bypass mode. 
0015 FIG. 5 illustrates a port in the near end loopback 
mode. 

0016 FIG. 6 illustrates a two-chip system. 
0017 FIG. 7 shows the transmission of the test traffic in 
the two-chip system of FIG. 6 according to an embodiment of 
the present invention. 
0018 FIG. 8 illustrates the transmission of the test traffic 
in the two-chip system according to another embodiment of 
the present invention. 
0019 
0020 FIG. 10 illustrates a block diagram of a system for 
testing a multi-chip system, in which the multi-chip system 
includes two or more chips and more than two ports. 
0021 FIG. 11 illustrates a method for testing a chip 
including multiple ports according to an embodiment of the 
present invention. 
0022 FIG. 12 illustrates a transmission of the test traffic in 
a chip with six ports when the method shown in FIG. 11 is 
applied to this chip, according to an embodiment of the 
present invention. 

FIG. 9 illustrates a four-chip system. 
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0023 FIG.13 illustrates a transmission of the test traffic in 
a chip with seven ports when the method shown in FIG. 10 is 
applied to this chip, according to an embodiment of the 
present invention. 
0024 FIG.14 illustrates a transmission of the test traffic in 
the chip with seven ports when the method shown in FIG. 11 
is applied to this chip, according to yet another embodiment 
of the present invention. 
0025 FIG. 15 illustrates a system for testing a chip includ 
ing multiple ports according to an embodiment of the present 
invention. 

DETAILED DESCRIPTION 

0026. The present application now will be described more 
fully with reference to the accompany drawings, in which 
various embodiments are shown. This invention may, how 
ever, be embodied in many different forms and should not be 
construed as limited to the embodiments set forth herein. 
Rather, these embodiments are provided so that this disclo 
sure will be thorough and complete, and will fully convey the 
scope of the invention to those skilled in the art. 
0027. The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting of the present invention. As used herein, the sin 
gular forms “a”, “an', and “the are intended to include the 
plural forms as well, unless the context clearly indicates oth 
erwise. It will be further understood that the terms “com 
prises”, “includes” and/or “comprising”, “including', when 
used in this specification, specify the presence of Stated fea 
tures, steps, operations, elements, and/or components, but do 
not preclude the presence or addition of one or more other 
features, steps, operations, elements, components, and/or 
groups thereof. 
0028. It will be understood that, although the terms first, 
second, etc. may be used here to describe various elements, 
components, regions, layers and/or sections, these elements, 
components, regions, layers and/or sections should not be 
limited by these terms. These terms are only used to distin 
guish one element, component, region, layer or section dis 
cussed below could be termed a second element, component, 
region, layer or section without departing from the teachings 
of the present invention. 
0029. The multi-chip system herein refer to a system 
including more than one integrated circuit chip coupled each 
other to perform some function. Each chip of the multichip 
system comprises at least one port used to receive and/or 
transmit signal. 
0030 FIG. 1 is a flow chart of a method for testing a 
multi-chip system according to an embodiment of the present 
invention, in which the multi-chip system comprises multiple 
ports. According to the method, a test path can be determined 
(step 100) by forming the test path via connecting the multiple 
ports, where the test path is determined in such a way that the 
internal logic circuit of each chip in the multi-chip system is 
bypassed. A test traffic is then injected (step 102) to the test 
path. Further, the test traffic is received (step 103) after it 
transmitted throughout the test path. 
0031. The multiple ports of the multi-chip system, which 
are provided at chips of the multi-chip system, include two or 
more ports. The multi-chip ports are classified into external 
port, used to connect the multi-chip system to other system 
which can be a device or an element, and internal port used to 
interconnect the chips of the multi-chip system. 
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0032. We now will discuss an illustratively internal struc 
ture of a chip according to an embodiment of the present 
invention with reference to FIG. 2, illustrating an internal 
structure of a chip with six ports, before further setting forth 
the method shown in FIG. 1. For clarity, FIG. 2 only shows a 
part of the internal structure of the chip relating to the solution 
of the present invention. As shown, the chip 5 includes ports 
50,51,52,53,54, and 55, the internal logic circuit 57, and the 
test chain 59. The internal logic circuit 57, which is illustra 
tively simplified to be a block for the purpose of clarity, can 
perform some function in combination with for example soft 
ware and/or firmware. The test chain 59 is provided between 
the ports 50, 51, 52, 53, 54, and 55 and the internal logic 
circuit 57 to bypass the internal logic circuit 57 when the chip 
is under test. Each port of the chip 5 is electrically connected 
to the test chain 59 to form the test path which is located in the 
chip. As shown, the ports 50, 51, 52, 53, 54, and 55 are 
provided with mode selecting elements 500,510,520, 530, 
540, and 550, respectively, and the test chain 59 is provided 
with a plurality of mode selecting elements 5920a, 5920b, 
5921a, 592.1b, 5922a, 5922b,5923a, 5923b, 5924a, 5924b, 
5925a, and 5925b. As the co-work of the mode selecting 
element provided with each of ports and the mode selecting 
elements provided with the test chain corresponding to the 
respective port, the port can work in various modes when the 
chip is under test. For example, the mode selecting element 
510 is provided with the port 51 and the mode selecting 
elements 5921a and 5921b are provided with the test chain 59 
corresponding to the port 50. When the chip is under test, the 
port 51 can be configured to workin one of normal mode, near 
end loopback mode, and bypass mode (which will be 
described hereinafter) by the co-work of the mode selecting 
elements 510,5921a, and 592.1b. 
0033) Optionally, a built-in test traffic generator 58 can be 
provided in the chip 5 and electrically connected to the test 
chain 59. A mode selecting element 5928 is provided between 
the built-in test traffic generator 58 and the test chain 59 to 
enable or disable built-in test traffic generator 58. If the chip 
is under test, the built-in test traffic generator 58 can generate 
test traffic to transmit through the test path for the chip when 
it is enabled. 

0034. As discussed with reference to FIG. 2, the test path 
for the chip according an embodiment of the present inven 
tion is formed by connecting the ports of the chip through the 
test chain which can bypass the internal logic circuit. How 
ever, it shall be appreciated that the test path in this embodi 
ment is located only in the chip. According to other embodi 
ment, the test path can include an additional part located 
outside the chip. The additional part can be a series of cables 
each coupled to a port at the chip. The cable herein could be 
any electrical conductor, such as RJ45 cable for Ethernet port. 
0035 Returning to the method shown in FIG. 1, the test 
path for each chip of the multi-chip system is formed as 
above, and the test path for the multi-chip system is formed by 
electrically interconnecting the multiple chips of said system. 
The transmission of the test traffic along the test path is 
determined when the working mode are set for each port 
when the multi-chip system is under test. 
0036. For clarity, we will refer to a port which is an exter 
nal port as an external port, and refer to a port which is an 
internal port as an internal port hereinafter. Any external port 
of the multi-chip system through which the test traffic is 
injected to that system is set as a normal mode, and the other 
external port(s) can be set as a near end loopback mode in 
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certain embodiment or can be set as the normal mode in 
another embodiment. For an internal port at a chip of the 
multi-chip system, if said internal port is the port through 
which the test traffic is first transmitted to said chip, it is set as 
the normal mode. For an internal port at a first chip via which 
the first chip is connected to a second chip of the multi-chip 
system, said internal port is set as the normal mode if the first 
chip experiences the test traffic earlier than the second chip, or 
said internal port is set as a bypass mode if the first chip 
experiences the test traffic later than the second chip and at the 
same time said internal port is not that internal port through 
which the test traffic is first transmitted to the first chip. It is 
noted that the term “first chip’ and “second chip’ herein are 
not used to limit the chips of the multi-chip system but used to 
illustratively indicate any two chips of the multi-chip system 
which are interconnected each other. 

0037. The normal mode herein refers to a working mode 
where a port at a chip under the test environment receives a 
test traffic from outside of the chip and then injects the 
received test traffic to the test chain; and receives the test 
traffic from the test chain and then transmits the received test 
traffic to the outside of the chip. As above described, the test 
chain locates in the chip and bypasses the internal logic circuit 
of the chip. The near end loopback mode herein refers to a 
working mode where a port at a chip under the test environ 
ment receives a test traffic from the test chain and then loops 
the received test traffic back to the test chain. The bypass 
mode herein refers to a working mode where a port at a chip 
under the test environment receives a test traffic from outside 
of the chip and then loops the received test traffic back to the 
outside of the chip besides the test traffic on the test chain in 
the chip directly bypasses the port. When the chip is under 
test, each port can only be set as one of the normal mode, near 
end loopback mode, and bypass mode. The chip can be either 
any chip of the multi-chip system in the embodiments or 
examples relating to the multi-chip system or can be a sepa 
rate chip in the embodiments or examples only relating to a 
single chip test. 
0038 FIG. 3 illustrates a port in the normal mode. As 
illustrated, the port 30 can receive the test traffic from outside 
of the chip Such as an external test traffic generator via a 
connection 301 and then inject the received test traffic to the 
test chain (only part of the test chain is shown in FIG.3) of the 
chip via a connection 303. A mode selection element 302 can 
be provided in the port between the connection 301 and the 
connection 303. Further, the port 30 can receive the test traffic 
from the test chain and then transmits the received test traffic 
to the outside of the chip via a connection 313. An element 
(not shown), which can be a device (such as the external test 
traffic generator) or a cable, can be used to receives the test 
traffic via a connection 311 transmitted from the port. It can 
be understood that the port is shown for the purpose of illus 
trative not limiting. The connections 301,303, 313, 311 and 
the mode selection element 302 can be formed in the chip 
during the fabrication thereof. 
0039 FIG. 4 illustrates the port in the bypass mode. As 
illustrated, the port 30 can receive the test traffic from the 
outside of the chip via the connection 301 and then loop the 
received test traffic back to the outside of the chip via con 
nections 303 and 313; in addition, the test traffic along the test 
chain of the chip directly bypasses the port 30, i.e., the test 
traffic along the test chain 291 of the chip (only part of which 
is shown in FIG. 4) does not pass through the port 30. 
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0040 FIG. 5 illustrates the port in the near end loopback 
mode. As illustrated, the port 30 can receive the test traffic 
from the test chain via the connection 313 and then loop the 
received test traffic back to the test chain via the connection 
3O3. 

0041. The test chain and ports in each chip of the multi 
chip system can be used to form the test path for each chip. 
The test path for each chip of the multi-chip system is con 
nected by internal ports of the system, and thereby forming 
the test path for the multi-chip system. The test traffic can be 
injected to the test path through any one of external port(s), 
transmits through said test path with each port of the multi 
chip system being set as a specific mode, and then is received 
by a device such as a test traffic generator. Since the test path 
is provided in a way of bypassing the internal logic circuit of 
each chip in the multi-chip system, the test traffic can transmit 
along the test path without entering into said internal logic 
circuits. Furthermore, each port of the multiple ports of the 
multi-chip system can experience the test traffic based on the 
set working mode of each port. 
0042. The method according to the embodiments of the 
present invention is further discussed with respect to a two 
chip system and a four-chip system. It is noted that the 
examples in combination with the two-chip and four-chip 
systems are intended to fully convey the spirit of the present 
invention rather than limit the present invention. Those 
skilled in the art understand the method of the invention can 
be used not only for the four-chip or two-chip system, but also 
can be used for five-chip, eight-chip system, or the like. 
0043 FIG. 6 illustrates a two-chip system. In the two 
chip-system, chips 6 and 7 are electrically interconnected 
each other through the internal ports, i.e., ports 61, 62. 63, 64. 
65 and 66 at the chip 6 and the ports 76, 75, 74,73, 72, and 71 
at the chip 7. Ports 67 and 60 at the chip 6 and ports 70 and 77 
at the chip 7 are used to electrically connect the two-chip 
system to other system or device. Therefore the ports 60, 67. 
70, and 77 are external port. 
0044 All ports of the chip 6 are electrically connected to 
the test chain (not shown) of the chip 6 as above discussed. 
Likewise, all ports at the chip 7 are electrically connected to 
the test chain (not shown) of the chip 7. The test path for the 
two-chip system is formed by electrically connecting the chip 
6 with chip 7 via those internal ports. 
0045 Any external port of the two-chip system can be 
selected to electrically connect to an external test traffic gen 
erator, such as external port 60, 67, 70 or 77, so that the test 
traffic can be injected to said system to test the hardware of the 
two-chip system with the internal logic circuit of each chip 
being bypassed, such as the hardware connectivity of the 
system, the interface protocol, the signal integrity of the two 
chip system. 
0046. In the system shown in FIG. 6, the external port 60 

is illustratively not limiting selected to electrically connect to 
the external test traffic generator 8. When the two-chip system 
is in the external traffic test mode, the test traffic generated by 
the external test traffic generator 8 is injected to the test path 
of the system through the external port 60. The external pot 60 
is set as the normal mode; while the other external ports of the 
system including the external ports 67, 70, and 77 can be set 
as near end loopback mode or normal mode. The term “exter 
nal traffic test mode’ herein refers to the mode where the test 
traffic to be injected to a chip or multi-chip system to be tested 
is generated by an external test traffic generator. 
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EXAMPLE1 

0047. In this example, the external ports in the two-chip 
system except the external port 60 are set as the near end 
loopback mode. Namely, the external port 60 through which 
the test traffic is injected from the external test traffic genera 
tor 8 to the two-chip system is set as the normal mode while 
the other external port 67 is set as the near end loopback 
mode. 
0048. The test traffic is transmitted from the external port 
60 to the internal port 61 along the test path and then to the 
port 76 at the chip 7. As the internal port 61 is electrically 
connected to the internal port 76 at the chip 7 and the chip 6 
experiences the test traffic earlier than the chip 7, the internal 
port 61 is set as the normal mode. As the internal port through 
which the test traffic is first transmitted to the chip 7, the 
internal port 76 is set as the normal mode. For the internal 
ports 62, 63, 64, 65 and 66 connected to the chip 7, they each 
are set as the normal mode as the chip 6 experiences the test 
traffic earlier than the chip 7 in the two-chip system. For the 
internal ports 71, 72, 73,74, and 75 connected to the chip 6, 
they each are set as the bypass mode as the chip 7 experiences 
the test traffic later than the chip 6 in the two-chip system. In 
this embodiment, the external port 67, 70 and 71 are set as 
near and loop back mode. With the settest mode for each port 
of the two-chip system, the test traffic injected to said system 
is transmitted through each port of said system such that the 
hardware features of the system, such as hardware connec 
tivity of said system, signal integrity of the transmitted signal 
etc., are tested. 
0049 FIG. 7 shows the transmission of the test traffic in 
the two-chip system of FIG. 6. As shown, the external port 60 
working in the normal mode receives the injected test traffic 
from the external test traffic generator 8 and then injects the 
received test traffic to the test chain (not shown) of the chip 6. 
The external port 61 working in the normal mode receives the 
test traffic from the test chain and transmits it to the internal 
port 76 at the chip 7. The internal port 76 working in the 
normal mode injects the received test traffic to the test chain 
of the chip 7. The external port 77, working in the near end 
loopback mode, receives the test traffic from the test chain and 
then loop the received test traffic back to the test chain. The 
external port 70, working in the near end loopback mode, then 
receives test traffic from the test chain and loops the received 
test traffic back to the test chain. The test traffic in the test 
chain then directly bypasses the internal ports 71, 72,73, 74, 
and 75, each of which is in the bypass mode, and is transmit 
ted to the internal port 76. As working in the normal mode, the 
internal port 76 receives the test traffic and then transmits it to 
the chip 6 through the internal port 61. Upon receiving the test 
traffic from the chip 7, the port 61 injects it to the test chain of 
the chip 6. The internal port 62 working in the normal mode 
receives the test traffic from the test chain of the chip 6 and 
transmits the received test traffic to the internal port 75 at the 
chip 7. As working in bypass mode, the internal port 75 loops 
the received test traffic back to the port 62. The port 62 injects 
the test traffic received from the internal port 75 to the test 
chain of the chip 6. The test traffic is then transmitted to the 
internal port 63. The internal port 63, working in the normal 
mode, then transmits the received test traffic to the internal 
port 74 at the chip 7. As working in bypass mode, the internal 
port 74 loops the received test traffic back to the port 63 and 
the port 63 injects the received test traffic to the test chain of 
the chip 6. The test traffic is then transmitted to the internal 
port 64 via the test chain. The internal port 64, working in the 
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normal mode, transmits the received test traffic to the internal 
port 73 at the chip 7. As working in bypass mode, the internal 
port 73 loops the received test traffic back to the port 64 and 
the port 64 injects the received test traffic to the test chain of 
the chip 6. The test traffic is then transmitted to the internal 
port 65 via the test chain. The internal port 65, working in the 
normal mode, transmits the received test traffic to the internal 
port 72 at the chip 7. As working in bypass mode, the internal 
port 72 loops the received test traffic back to the port 65 and 
the port 65 injects the received test traffic to the test chain of 
the chip 6. The test traffic is then transmitted to the internal 
port 66 via the test chain. The internal port 66, working in the 
normal mode, then transmits the received test traffic to the 
internal port 71 at the chip 7. As working in bypass mode, the 
internal port 71 loops the received test traffic back to the port 
66 and the port 66 injects the received test traffic to the test 
chain of the chip 6. The test traffic is then transmitted to the 
external port 67 via the test chain. The external port 67. 
working in the near end loopback mode, loops the received 
test traffic to the test chain of the chip 6. The test traffic is then 
transmitted to the external port 60 in the normal mode and 
final transmits to the external test traffic generator 8. 
0050. The test traffic injected to the two-chip system is 
transmitted through the test path with bypassing the internal 
logic circuit of each chip of the system; meanwhile, each port 
of the system can experience the test traffic with the set 
working mode. The port at the chip 6 in normal mode injects 
the test traffic to the test chain of chip 6 upon receiving it from 
the external test traffic generator 8 or from the chip 7, and 
transmits the test traffic to the external test traffic generator 8 
or from the chip 7 upon receiving it from the test chain, such 
as ports 60, 61, 62, 63, 64, 65, and 66. The port at the chip 7 
in normal mode injects the test traffic to the test chain of chip 
7 upon receiving it from the chip 6, and transmits the test 
traffic to the chip 6 upon receiving it from the test chain of the 
chip 7, such as the port 76. The port in near end loopback 
mode receives the test traffic from the test chain and then 
directly injects it to the respective test chain, Such as the ports 
67.70 and 77. The port at the chip 7, such as the ports 75,74, 
73, 72, and 71, in bypass mode receives the test traffic from 
the outside of chip 7, such as chip 6, and loops it back to the 
outside, and meanwhile the test traffic in chip 7 bypass this 
port. 

0051. As explained, the test traffic in a chip is transmitted 
only along the test chain of this chip when it is not transmitted 
into the ports of this chip such that the test traffic does not 
enter the internal logic circuit of the chip. Accordingly, the 
test traffic in the two-chip system does not enter the internal 
logic circuit of each chip in the system. So the internal logic 
circuits can be independent of the test path of the system when 
the hardware of the system is under test, where the hardware 
of the system refers to the hardware with an exception of the 
internal logic circuit as above mentioned. It is thus possible to 
run the test traffic through the hardware of the two-chip sys 
tem as early as possible to verify potential defect on the 
system design, such as the PCB, without considering of the 
internal logic circuit and related software issues. Further, with 
bypassing the internal logic circuit, the hardware test accord 
ing to the method of the present application is independent of 
the functionality of each chip in the system, thereby little 
software effort is required to run the test traffic through the 
test path. 
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EXAMPLE 2 

0052. The test path of two-chip system according to this 
example is similar to that illustrated hereinbefore in example 
1 with an exception that the external ports of the two-chip 
system but the one, through which the test traffic is injected to 
the two-chip system, are electrically connected to respective 
cables outside of said system. Further, all of the external ports 
are set as the normal mode. 
0053. In this example, each external port at any of chips 6 
and 7 transmits the test traffic to a connected external device 
upon receiving it from the respective test traffic (i.e., each 
external port at chip 6 receives the test traffic from the test 
chain of the chip 6, and each external port at chip 7 receives 
from the test chain of the chip 7), and then receiving the test 
traffic from the external device and injects it to that test chain. 
For the external port 60, the connected external device is the 
external test traffic generator 8 and for other external ports 67, 
70 and 77, the connected external devices are cables respec 
tively connected to them. 
0054 FIG. 8 illustrates the transmission of the test traffic 
in the two-chip system according to example 2. As shown, the 
transmission of the test traffic in the internal ports of the 
two-chip system in FIG. 8 is the same as that shown in FIG. 7. 
The external port 67 transmits the test traffic to the connected 
cable upon receiving it from the test chain of the chip 6, and 
receives the test traffic from the cable and then injecting it to 
the test chain. Each of the external ports 77 and 70 transmits 
the test traffic to the connected cables, upon receiving it from 
the test chain of the chip 7, and receives the test traffic from 
the connected cables and then injecting it to the test chain. 
0.055 As the test traffic is transmitted to and from outside 
of the multi-chip system through external ports thereof, the 
EMC/EMI test for the system is conducted. 
0056 FIG. 9 illustrates a four-chip system. In the illus 
trated system, each chip has six ports. Chips 1 and 2 are 
electrically interconnected via the internal ports 12 and 13 at 
the chip 1 and the internal ports 25 and 20 at the chip 2. Chips 
2 and 3 are electrically interconnected via the internal ports 23 
and 24 at the chip 2 and the internal ports 31 and 32 at the chip 
3. Chips 3 and 4 are electrically interconnected via the inter 
nal ports 35 and 30 at the chip 3 and the internal ports 43 and 
42 at the chip 4. Chips 4 and 1 are electrically interconnected 
via the internal ports 40 and 41 at the chip 4 and the internal 
ports 14 and 15 at the chip 1. The ports 10, 11, 21,22,33,34, 
44, and 45, used to connect the four-chip system to other 
system or device, are external port. 
0057. Any external port of the four-chip system can be 
selected to electrically connect to an external test traffic gen 
erator, such as external port 10, 11, 21, 22,33, 34, 44, and 45 
so that the test traffic can be injected to said system to test the 
related capabilities of the hardware of the four-chip system, 
such as the connectivity of the interface and the integrity of 
the transmitted signal. The test traffic injected to the four-chip 
system is transmitted from the chip 1 to the chip 2, from the 
chip 2 to the chip 3, from the chip 3 to the chip 4, from the chip 
4 to the chip 1, and final from the chip 1 return to the external 
test traffic generator 8, according to this example. 
0058. The external port 10 in the system shown in FIG.9 

is illustratively selected to electrically connect to the external 
test traffic generator 8. The external port 10 is set as the 
normal mode. Similar to the embodiments of the two-chip 
system as above discussed, the external ports of the four-chip 
system except the port 10, through which the test traffic 
generated by the external test traffic generator 8 is injected to 
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the four-chip system, can be set as either the near end loop 
back mode or the normal mode. 

EXAMPLE 3 

0059. In this example, the external ports except the exter 
nal port 10 are set as the near end loopback mode. Namely, the 
external port 10 through which the test traffic generated by the 
external test traffic generator 8 is injected to the four-chip 
system is set as the normal mode while the other external 
ports are set as the near end loopback mode. 
0060. The external port 10 is set as the normal mode and 
the external port 11 is set as the near end loopback mode. As 
the internal port 12 at the chip 1 is electrically connected to 
the internal port 25 of the chip 2 and the chip 1 experiences the 
test traffic earlier than the chip 2, the internal port 12 is set as 
the normal mode. As the internal port through which the test 
traffic is first transmitted to the chip 2, the internal port 25 is 
set as the normal mode. As the chip 1 experiences the test 
traffic earlier than the ship 2, the port 13, connected to the 
internal port 20 at the chip 2, is set as the normal mode, while 
the port 20 is set as the bypass mode since it is not the port 
through the test traffic is first transmitted to the chip 2. The 
internal ports 23 and 24 at the chip 2 are connected to the 
internal ports 31 and 32 at the chip 3. As the chip 2 experi 
ences the test traffic earlier than the chip 3, the internal ports 
23 and 24, connected to the internal ports 31 and 32 at the chip 
3, respectively, are set as the normal mode. The internal port 
31 is the internal port through which the test traffic is first 
transmitted to the chip 3 and thus it is set as the normal mode. 
As the chip 3 experiences the test traffic later than the chip 2 
and the internal port 32 is not the internal port through which 
the test traffic is first transmitted to the chip 3, the internal port 
32 is set as the bypass mode. As the chip 3 experiences the test 
traffic earlier than the chip 4, the internal ports 35 and 30, 
connected to the internal ports 43 and 42 at the chip 4, are set 
as the normal mode. The internal port 43 is the internal port 
through which the test traffic is first transmitted to the chip 4, 
and thus it is set as the normal mode. As the internal port 42 is 
not the internal port through which the test traffic is first 
transmitted to the chip 4 and the chip 4 experiences the test 
traffic later than the chip 3, it is set as the bypass mode. As the 
chip 1 experiences the test traffic earlier than the chip 4, the 
internal ports 15 and 14, connected to the internal ports 40 and 
45 at the chip 4 are set as the normal mode. The internal ports 
40 and 41 is not the internal port through which the test traffic 
is first transmitted to the chip 4 and the chip 4 experiences the 
test traffic later than the chip 1, and the internal ports 40 and 
41 are therefore set as the bypass mode. 
0061 The test traffic injected from the external port 10 to 
the four-chip system is transmitted to the external port 11 
along the test chain of the chip 1. The external port 11 in near 
end loopback mode injects the test traffic received from the 
test chin of the chip 1 to the test chain. The test traffic is 
transmitted to the internal port 12 along the test chain in the 
chip 1. The internal port 12 in the normal mode transmits the 
test traffic to the internal port 25 of the chip 2. 
0062. The internal port 25 in the normal mode transmits 
the test traffic to the external port 21 at the chip 2 after 
receiving the test traffic from the chip 1 for the internal port 20 
in bypass mode is bypassed. The external port 21 in the near 
end loopback mode loops the received test traffic back to the 
test chain of the chip 2. The test traffic is then transmitted to 
the external port 22. The external port 22 in the near end 
loopback mode loops the received test traffic back to the test 
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chain of the chip 2. The test traffic is then transmitted to the 
internal port 23. The internal port 23 in the normal mode 
transmits the received test traffic from the test chain to the 
chip 3 outside of the chip 2. The internal port 31 at the chip 3 
in the normal mode receives the test traffic from the internal 
port 23 at the chip 2 and then injects the received test traffic to 
the test chain of the chip 3. As the internal port 32 at the chip 
3 in the bypass mode, the test traffic is directly transmitted to 
the external port 33 at the chip 3. The external port 33 in near 
end loopback mode loops the received test traffic back to the 
test chain of the chip 3. The test traffic is then sent to the 
external port 34 at the chip 3. The external port 34 in near end 
loopback mode loops the received test traffic back to the test 
chain of the chip 3. The test traffic is then transmitted to the 
internal port 35 at the chip 3. The internal port 35 in the 
normal mode transmits the test traffic from the chip 3 to the 
chip 4 through the internal port 43 at the chip 4. The internal 
port 43 in the normal mode then injects the received test traffic 
to the test chain of the chip 4. The test traffic is transmitted to 
the external port 44 in the near end loopback mode. The 
external port 44 loops the received test traffic back to the test 
chain of the chip 4. The test traffic is then sent to the next 
external port 45 at the chip 4. The external port 45 in near end 
loopback mode loops the received test traffic back to the test 
chain. Then, the test traffic is directly transmitted to the inter 
nal port 43 and bypasses the internal ports 40, 41 and 42 
which are in the bypass mode. The internal port 43 receives 
the test traffic from the test chain of the chip 4 and then 
transmits the received test traffic to the internal port 35. The 
internal port 35 injects the received test traffic to the test chain 
of the chip 3. The test traffic is then transmits to the internal 
port 30 at the chip 3. The internal port 30 in the normal mode 
transmits the received test traffic from the test chain of the 
chip 3 to the internal port 42 at the chip 4. The internal port 42 
in the bypass mode loops the received test traffic back to the 
internal port 30. The internal port 30 then injects the received 
test traffic from the chip 4 to the test chain of the chip 3. The 
test traffic in the chip 3 is then transmitted to the internal port 
31. The internal port 31 then transmits the received test traffic 
from the test chain of the chip 3 to the internal port 23 at the 
chip 2. The internal port 23 in the normal mode then injects 
the received test traffic from the chip 3 to the test chain of the 
chip 2. The test traffic is then transmitted along the test chain 
of the chip 2 to the internal port 24. The internal port 24 then 
transmits the received test traffic from the test chain of the 
chip 2 to the internal port 32 at the chip 3. The internal port 32 
in the bypass mode loops the received test traffic back to the 
port 24. The port 24 then injects the received test traffic to the 
test chain of the chip 2. The test traffic is then transmitted to 
the internal port 25. The internal port 25 in the normal mode 
then transmits the received test traffic from the test chain of 
the chip 2 to the internal port 12 at the chip 1. The internal port 
12 then injects the received test traffic from the chip 2 to the 
test chain of the chip 1. The test traffic is then transmitted to 
the internal port 13. The internal port 13 in the normal mode 
then transmits the received test traffic from the test chain of 
chip 1 to the internal port 20 at the chip 2. The internal port 20 
in the bypass mode loops the received test traffic back to the 
internal port 13. The internal port 13 then injected the 
received test traffic from the chip 2 to the test chain of the chip 
1. The test traffic is then sent to the internal port 14. The 
internal port 14 in the normal mode transmits the received test 
traffic from the test chain of the chip 1 to the internal port 40 
at the chip 4. The internal port 40 in the bypass mode loops the 
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received test traffic back to the internal port 14. The internal 
port 14 then injects the received test traffic to the test chain of 
the chip 1. The test traffic is transmitted to the port 15 along 
the test chain. The internal port 15 in the normal mode trans 
mits the received test traffic to the internal port 41 at the chip 
4. The internal port 41 in the bypass mode loops the received 
test traffic back to the internal port 15. The internal port 15 
then injected the received test traffic from the chip 4 to the test 
chain of the chip 1. The test traffic is then transmitted to the 
external port 10 along the test chain. The external port 10 final 
transmits the received test traffic to the external traffic gen 
erator 8. 
0063 As explained, without entering into the internal 
logic circuit of each chip in the four-chip system, the hard 
ware test according to the method of the present application is 
independent of the functionality of each chip in the system. 
Therefore, the conduction of hardware test for the system 
according to the present invention can be earlier than that 
according to the conventional test techniques for little depen 
dency on the software effort. Further, with almost indepen 
dency of the software applied to the system, it can be deter 
mined as the problem of the hardware when occurring in test. 

EXAMPLE 4 

0064. In this example, all of the external ports including 
the external port 10 through which the test traffic generated by 
the external test traffic generator 8 is injected to the four-chip 
system are set as normal mode. 
0065. The test path of four-chip system according to this 
example is similar to that illustrated in the example 3 with an 
exception that each of the external ports 11, 21, 22,33,34, 44. 
and 45 of the four-chip system in this example are electrically 
to respective cables outside of the four-chip system. 
0066. When the four-chip system is under test, the trans 
mission of the test traffic along the test chain of each chip and 
all the internal ports in this example is the same as the trans 
mission of the test traffic discussed in the example 3. There 
fore, we will not describe such transmission herein. For the 
external ports 11, 21, 22., 33, 34, 44, and 45 of the four-chip 
system, they will transmits the received test traffic to the 
respective cables and then injects the test traffic received from 
the respective cables to the respective test chain. In this 
example, the EMC/EMI of each external port can be tested 
since the test traffic is transmitted to and receives from the 
cable in the exterior of the system. 
0067 FIG. 10 illustrates a block diagram of a system 40 
for testing a multi-chip system 42, in which the multi-chip 
system includes two or more integrated circuit chips and 
includes more than two ports. The system 40 for testing a 
multi-chip system 42 includes a test path determining module 
401 and a test traffic generator 402. The test determining 
module 401 is configured to determine a test path which is 
formed by connecting the multiple ports, in which the test 
path is determined in Such a way that internal logic circuit of 
each chip in the multi-chip system 42 is bypassed. The test 
traffic generator 402 is configured to generate a test traffic, 
transmit the test traffic to the test path of the multi-chip system 
42, and receive the test traffic from the test path. 
0068. The system 40 for testing the multi-chip system 42 
can be implemented as Software module, hardware module, 
or the combination thereof which can be provided in a data 
processing device. Such as a computer. 
0069. Any chip in the multi-chip system 42 to be tested can 
be configured with the similar internal structure shown in 
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FIG. 2. It can be understood by those skilled in the art that the 
number of the ports in any chip of the multi-chip system 42 
can differ from that of the chip shown in FIG. 2. For example, 
the number of the ports in any chip of the multi-chip system 
42 can be 4, 8 etc. 
0070 For any chip of the multi-chip system 42 to be tested, 
a test path can be formed by the ports and the test chain to 
which each of the ports of this chip is electrically connected. 
For the multi-chip system 42, the test path for the system is 
formed by electrically connecting the test path for each chip 
via the internal ports of the multi-chip system. 
0071. Further, the test path determining module 401 can 
determines the working mode of each port so as to enable 
each port of the multi-chip system can experience the test 
traffic generated by the test traffic generator 402 when said 
system is under test. Any port of the external ports through 
which the test traffic generated by the test traffic generator 
402 is injected to the multi-chip system is set as a normal 
mode by the test path determining module 401, and the other 
external ports is set as a near end loopback mode or the normal 
mode by the test path determining module 401. Further, for an 
internal portata chip of the multi-chip system, if said internal 
port is an internal port through which the test traffic is first 
transmitted to said chip, it is set as the normal mode by the test 
path determining module 401. For an internal port in a first 
chip via which the first chip is connected to a second chip in 
the multi-chip system, said internal port is set as the normal 
mode by the test path determining module 401 if the first chip 
experiences the test traffic earlier than the second chip, or said 
internal port is set as a bypass mode by the test path deter 
mining module 401 in the case that the first chip experiences 
the test traffic later than the second chip and at the same time 
said internal port is not the internal port through which the test 
traffic is first transmitted to the first chip. The test path deter 
mining module 401 can set the working mode for any port of 
the multi-chip system 42 by for example sending a message 
regarding the working mode to the mode selecting elements 
in the chip, as shown in the FIG. 2, related to that port such 
that the mode selecting element set the work mode as the 
message. 

0072 The normal mode, the near and loop mode, and the 
bypass mode have been described above. 
0073. According to the system for testing the multi-chip 
system, the test path determining module 401 can determine 
the test path, where the test chain and ports in each chip of the 
multi-chip system can form the test path for each chip, and 
further the test path for each chip of the multi-chip system can 
be connected by the internal ports of the system to form the 
test path for the multi-chip system. A test traffic generated by 
the test traffic generator 402 can be injected to the test path of 
the multi-chip system 42 through an external port, then trans 
mits throughout said test path, and finally is received by the 
test traffic generator 402. Since the test path is provides in a 
way of bypassing the internal logic circuit of each chip in the 
multi-chip system 42, the test traffic can transmit along the 
test path without entering into said internal logic circuit. 
Furthermore, each port of the multiple ports of the multi-chip 
system can experience the test traffic based on the working 
mode of each port which has been set via the test determining 
module 401. 
0074 As an exemplary example, the system for testing the 
multi-chip system according to the invention is further set 
forth in combination with an examplary two-chip system 
shown in FIG. 6 and four-chip system shown in FIG. 9. It 
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should be noted that the description combined the two-chip 
and four-chip systems is intended to fully convey the spirit of 
the present invention to those skilled in the art rather than 
limiting the present invention. Those skilled in the art under 
stand that the system according to the invention can also be 
used in five-chip, eight-chip system, or the like. 
(0075. With referent to FIG. 10 and FIG. 6, the system for 
testing the multi-chip system is described in combination 
with the two-chip system. That is, in the description referring 
to FIG. 10 and FIG. 6, the multi-chip system 42 can be the 
two-chip system shown in FIG. 6. 
(0076. We will use the reference number 42 to represent the 
two-chip system shown in FIG. 6 in this example. In the 
two-chip system 42, any external port can be selected to 
electrically connect to the test traffic generator 402, such as 
external port 60, 67, 70 or 77, so that the test traffic can be 
injected to said system 42 to test the hardware of the two-chip 
system 42, such as the connectivity of the trace between the 
two chips, the interface protocol, the signal integrity, EMC/ 
EMI of the two-chip system. In the two-chip system, the 
external port 60 is illustratively not limiting selected to elec 
trically connect to the test traffic generator 402. When the 
two-chip system 42 is in the external traffic test mode, the test 
traffic generated by the test traffic generator 402 is injected to 
the test path of the two-chip system 42 through the external 
port 60. The external port 60 is set as the normal mode; while 
the other external ports of the same system can be set as either 
the near end loopback mode or the normal mode, including 
the external ports 67, 70, and 77. 

EXAMPLE 5 

0077. In this example, the external port 60 through which 
the test traffic is injected by the test traffic generator 402 to the 
two-chip system 42 is set as the normal mode by the test path 
determining module 401, and all of the other external ports in 
the two-chip system 42 are set as the near end loopback mode. 
0078. The test traffic generated by the test traffic generator 
402 is injected to the chip 6 through the external port 60. The 
test traffic is then transmitted to the internal port 61 along the 
test path and then to the port 76 of the chip 7. As the internal 
port 61 is electrically connected to the internal port 76 of the 
chip 7 and the chip 6 experiences the test traffic earlier than 
the chip 7, the internal port 61 is set as the normal mode by the 
test path determining module 401. As the internal port 
through which the test traffic is first transmitted to the chip 7. 
the internal port 76 is set as the normal mode by the test path 
determining module 401. For the internal ports 62,63, 64, 65 
and 66, which are electrically connected to the internal ports 
75, 74, 73,72, and 71 at the chip 7, they each are set as the 
normal mode by the test path determining module 401 as the 
chip 6 experiences the test traffic earlier than the chip 7 in the 
two-chip system; while the internal ports 71.72, 73,74, and 
75 are set by the test path determining module 401 as the 
bypass mode as the chip 7 experiences the test traffic later 
than the chip 6 in the two-chip system. Further, in this 
embodiment, the external port 67, 70 and 71 are set as near 
end loopback mode by the test path determining module 401. 
With the test mode for each port of the two-chip system is set 
by the test path determining module 401, the test traffic is 
transmitted through each port of the two-chip system 42 Such 
that the capabilities of the hardware of this system, such as the 
connectivity of the whole interface of said system 42, the 
integrity of the transmitted signal, are tested. 
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007.9 FIG. 7 shows the transmission of the test traffic in 
the two-chip system of FIG. 6 according to this example. As 
shown, the external port 60 working in the normal mode 
receives the injected test traffic from the test traffic generator 
402 and then injects the received test traffic to the test chain 
(not shown) of the chip 6. The test traffic then transmits 
through the test path for the two-chip system as above 
described with reference to FIG. 7. 
0080. As above mentioned, the test for the hardware of the 
two-chip system is independent of the internal logic circuit of 
each chip in this system. It is thus possible to test the hardware 
of the two-chip system as early as possible to Verify potential 
defect on the system design, such as the PCB, by using the 
system for testing the multi-chip system according to an 
embodiment of the present application. 

EXAMPLE 6 

0081. In this example, all external ports in the two-chip 
system 42 are set as the normal mode by the test path deter 
mining module 401. 
0082 Compared to the two-chip system in the example 5, 
the external ports but the external port through which the test 
traffic is injected to the two-chip system are electrically con 
nected to respective cables outside of said two-chip system. 
I0083. Therefore, the external port 67 transmits the 
received test traffic from the test chain in chip 6 to the respec 
tive cable, then receives the test traffic from the cable and 
injects the received test traffic to the test chain of the chip 6. 
The external ports 70 and 77 transmit the received test traffic 
from the test chain of the chip 7 to the respective cables, then 
receive the test traffic from the respective cables and inject the 
received test traffic to the test chain of the chip 7. 
008.4 FIG. 8 illustrates the transmission of the test traffic 
in the two-chip system according to the example 6. As shown, 
the transmission of the test traffic in the test path for the 
two-chip system in FIG. 8 is the same as that of the test traffic 
in the test path for the two-chip system in FIG. 7 except the 
transmission via the ports 67, 70 and 77. 
0085. As the test traffic is transmitted to and from outside 
of the chips 6 and 7 through the external ports 67, 70 and 77, 
the EMC/EMI test for the system can be conducted. 
I0086. With referent to FIG. 10 and FIG.9, the system for 
testing the multi-chip system is described in combination 
with the four-chip system. That is, in the description with 
reference to FIG. 10 and FIG.9, the multi-chip system 42 can 
be the four-chip system shown in FIG. 9. 
I0087. We will use the reference number 42 to represent the 
four-chip system shown in FIG. 9 in this example. In the 
four-chip system shown in FIG. 9, chips 1 and 2 are electri 
cally interconnected via the internal ports 12 and 13 at the 
chip 1 and the internal ports 25 and 20 at the chip 2. Chips 2 
and 3 are electrically interconnected via the internal ports 23 
and 24 at the chip 2 and the internal ports 31 and 32 at the chip 
3. Chips 3 and 4 are electrically interconnected via the inter 
nal ports 35 and 30 at the chip 3 and the internal ports 43 and 
42 at the chip 4. Chips 4 and 1 are electrically interconnected 
via the internal ports 40 and 41 at the chip 4 and the internal 
ports 14 and 15 at the chip 1. The ports 10, 11, 21,22,33,34, 
44, and 45, used to connect the four-chip system to other 
system or device, are external port. 
0088 Any external port of the four-chip system can be 
selected to electrically connect to antest traffic generator 402. 
such as external port 10, 11, 21, 22, 33, 34, 44, and 45 so that 
the test traffic can be injected to said system to test the related 
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capabilities of the hardware of the four-chip system, such as 
the connectivity of the interface and the integrity of the trans 
mitted signal. The test traffic injected to the four-chip system 
is transmitted from the chip 1 to the chip 2, from the chip 2 to 
the chip 3, from the chip 3 to the chip 4, from the chip 4 to the 
chip 1, and final from the chip 1 return to the external test 
traffic generator 402. 
I0089. The external port 10 in the system shown in FIG.9 
is for example selected to electrically connect to the test traffic 
generator 402. The external pot 10 is set as the normal mode 
by the test path determining module 401. Similar to the 
embodiments of the two-chip system as above discussed, the 
external ports of the four-chip system except the port 10, 
through which the test traffic generated by the test traffic 
generator 402 is injected to the four-chip system, can be set as 
the near end loopback mode or the normal mode by the test 
path determining module 401. 

EXAMPLE 7 

0090. In this example, the external port 10 through which 
the test traffic generated by the test traffic generator 402 is 
injected to the four-chip system 42 is set as the normal mode 
by the test path determining module 401; while the other 
external ports of the four-chip system 42 are set as the near 
end loopback mode by the test path determining module 401. 
0091. In chip 1 of the four-chip system, the test traffic from 
the external port 10 is transmitted to the external port 11 along 
the test path and then to the internal port 12 through which the 
test traffic is transmitted to the internal port 25 of the chip 2. 
As the internal port 12 at the chip 1 is electrically connected 
to the internal port 25 of the chip 2 and the chip 1 experiences 
the test traffic earlier than the chip 2, the internal port 12 is set 
as the normal mode by the test path determining module 401. 
As the internal port through which the test traffic is first 
transmitted to the chip 2, the internal port 25 is set as the 
normal mode by the test path determining module 401. As the 
chip 1 experiences the test traffic earlier than the ship 2, the 
port 13, connected to the internal port 20 at the chip 2, is set 
as the normal mode by the test path determining module 401, 
while the port 20 is set as the bypass mode by the test path 
determining module 401 since it is not the internal port 
through the test traffic is first transmitted to the chip 2. The 
internal ports 23 and 24 of the chip 2 are connected to the 
internal ports 31 and 32 at the chip 3. As the chip 2 experi 
ences the test traffic earlier than the chip 3, the internal ports 
23 and 24, connected to the internal ports 31 and 32 at the chip 
3, respectively, are set as the normal mode by the test path 
determining module 401. The internal port 31 is the internal 
port through which the test traffic is first transmitted to the 
chip 3 and thus it is set as the normal mode by the test path 
determining module 401. As the chip 3 experiences the test 
traffic later than the chip 2 and the internal port 32 is not the 
internal port through which the test traffic is first transmitted 
to the chip 3, the internal port 32 is set as the bypass mode by 
the test path determining module 401. As the chip 3 experi 
ences the test traffic earlier than the chip 4, the internal ports 
35 and 30, connected to the internal ports 43 and 42 at the chip 
4, are set as the normal mode by the test path determining 
module 401. The internal port 43 is the internal port through 
which the test traffic is first transmitted to the chip 4, and thus 
it is set as the normal mode by the test path determining 
module 401. As the internal port 42 is not the internal port 
through which the test traffic is first transmitted to the chip 4 
and the chip 4 experiences the test traffic later than the chip 3, 
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it is set as the bypass mode by the test path determining 
module 401. As the chip 1 experiences the test traffic earlier 
than the chip 4, the internal ports 15 and 14, connected to the 
internal ports 40 and 45 at the chip 4 are set as the normal 
mode by the test path determining module 401. The internal 
ports 40 and 41 is not the internal port through which the test 
traffic is first transmitted to the chip 4 and the chip 4 experi 
ences the test traffic later than the chip 1, and the internal ports 
40 and 41 are therefore set as the bypass mode by the test path 
determining module 401. 
0092. The test traffic injected from the external port 10 to 
the four-chip system is transmitted to the external port 11 
along the test chain of the chip 1. The external port 11 in near 
end loopback mode injects the test traffic received from the 
test chin of the chip 1 to the test chain. The test traffic is 
transmitted to the internal port 12 along the test chain of the 
chip 1. The internal port 12 in the normal mode transmits the 
test traffic to the internal port 25 of the chip 2. 
0093. The internal port 25 in normal mode transmits the 

test traffic to the external port 21 after receiving it from the 
chip 1 with bypassing the internal port 20 in bypass mode. 
The external port 21 in the near end loopback mode loops the 
received test traffic back to the test chain of the chip 2. The test 
traffic is then transmitted to the external port 22. The external 
port 22 loops the received test traffic back to the test chain of 
the chip 2. The test traffic is then transmitted to the internal 
port 23. The internal port 23 in the normal mode transmits the 
received test traffic from the test chain to the chip 3 outside of 
the chip 2. The internal port 31 at the chip 3 in the normal 
mode receives the test traffic from the internal port 23 at the 
chip 2 and then injects the received test traffic to the test chain 
of the chip 3. As the internal port 32 is bypassed, the test traffic 
is directly transmitted to the external port 33. The external 
port 33 loops the received test traffic back to the test chain of 
the chip 3. The test traffic is then sent to the external port 34. 
The external port 34 loops the received test traffic back to the 
test chain of the chip 3. The test traffic is then transmitted to 
the internal port 35. The internal port 35 in the normal mode 
transmits the test traffic from the chip 3 to the chip 4 through 
the internal port 43 at the chip 4. The internal port 43 in the 
normal mode then injects the received test traffic to the test 
chain of the chip 4. The test traffic is transmitted to the 
external port 44 in the near end loopback mode. The external 
port 44 loops the received test traffic back to the test chain. 
The test traffic is then sent to the next external port 45. The 
external port 45 also loops the received test traffic back to the 
test chain of the chip 4. Then, the test traffic is directly 
transmitted to the internal port 42 and bypasses the internal 
ports 40, 41 and 42 which are in the bypass mode. The internal 
port 43 receives the test traffic from the test chain of the chip 
4 and then transmits the received test traffic to the internal port 
35 at the chip 3. The internal port 35 injects the received test 
traffic to the test chain of the chip 3. The test traffic is then 
transmits to the internal port 30. The internal port 30 in the 
normal mode transmits the received test traffic from the test 
chain of the chip 3 to the internal port 42. The internal port 42 
in the bypass mode loops the received test traffic back to the 
internal port 30. The internal port 30 then injected the 
received test traffic from the chip 4 to the test chain of the chip 
3. The test traffic in the chip 3 is then transmitted to the 
internal port 31. The internal port 31 then transmits the 
received test traffic from the test chain of the chip 3 to the 
internal port 23 at the chip 2. The internal port 23 in the 
normal mode then injects the received test traffic from the 
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chip 3 to the test chain of the chip 2. The test traffic in the test 
chain of the chip 2 is then transmitted to the internal port 24. 
The internal port 24 then transmits the received test traffic 
from the test chain of the chip 2 to the internal port 32 at the 
chip 3. The internal port 32 in the bypass mode loops the 
received test traffic back to the port 24. The port 24 then 
injects the received test traffic to the test chain of the chip 2. 
The test traffic is then transmitted to the internal port 25. The 
internal port 25 in the normal mode then transmits the 
received test traffic from the test chain of the chip 2 to the 
internal port 12 at the chip 1. The internal port 12 then injects 
the received test traffic from the chip 2 to the test chain of the 
chip 1. The test traffic is then transmitted to the internal port 
13. The internal port 13 in the normal mode then transmits the 
received test traffic from the test chain of chip 1 to the internal 
port 20 at the chip 2. The internal port 20 working in the 
bypass mode loops the received test traffic back to the internal 
port 13. The internal port 13 then injected the received test 
traffic from the chip 2 to the test chain of the chip 1. The test 
traffic is then sent to the internal port 14. The internal port 14 
in the normal mode transmits the received test traffic from the 
test chain of the chip 1 to the internal port 40 at the chip 4. The 
internal port 40 in the bypass mode loops the received test 
traffic back to the internal port 14. The internal port 14 then 
injects the received test traffic to the test chain of the chip 1. 
The test traffic is transmitted to the port 15 along the test 
chain. The internal port 15 in the normal mode transmits the 
received test traffic to the internal port 41 at the chip 4. The 
internal port 41 in the bypass mode loops the received test 
traffic back to the internal port 15. The internal port 15 then 
injects the received test traffic from the chip 4 to the test chain 
of the chip 1. The test traffic is then transmitted to the external 
port 10 along the test chain. The external port 10 final trans 
mits the received test traffic to the traffic generator 402. 
0094. As above discussion, the test traffic is transmitted in 
the four-chip system along the test chain and the ports without 
involving the internal logic circuits of each chip in the four 
chip system. In other words, the internal logic circuit of each 
of the chips of the four-chip system is bypassed by the test 
path; and accordingly, the internal logic circuit of each chip in 
the four-chip system is bypassed by the test path. 

EXAMPLE 8 

0095. In this example, all of the external ports including 
the external port 10 through which the test traffic generated by 
the test traffic generator 402 is injected to the four-chip sys 
tem 42 are set as the normal mode by the test path determining 
module 401. 
0096. The four-chip system in this example is similar to 
that in the example 7 with an exception that each of the 
external ports 11, 21, 22., 33, 34, 44, and 45 of the four-chip 
system in this example are electrically to respective cables 
provided outside of the four-chip system. According to this 
example, each external ports of the system is electrically 
connected to a cable which can receives the test traffic from 
the port, transmits the received test traffic through itself and 
back to the connected external port. Further, the external ports 
11, 21, 22, 33, 34, 44, and 45 are set as normal mode by the 
test path determining module 401. 
0097. When the four-chip system is under test, the trans 
mission of the test traffic along the test chain of each chip and 
all the internal ports in this example is the same as the trans 
mission of the test traffic described in the example 7. There 
fore, we will not describe Such transmission again. For the 
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external ports 11, 21, 22., 33, 34, 44, and 45 of the four-chip 
system, they will transmits the received test traffic to the 
respective cables and then injects the test traffic received from 
the respective cables to the respective test chains. In this 
example, the EMC/EMI of each external port can be tested by 
the test traffic is transmitted to and received from the cables 
outside of the system. 
0098 FIG. 11 illustrates a method for testing a chip 
including multiple ports according to an embodiment of the 
present invention. The multiple ports in any embodiment with 
respect to the test for a single chip herein refer to more than 
one port. As shown, a test path can be determined (step 1100) 
by forming the test path via connecting the multiple ports at 
the chip, where the test path is determined in such a way that 
an internal logic circuit of the chip is bypassed. The internal 
structure of a chip has been illustratively described with ref 
erence to FIG. 2. As above mentioned, the test path for one 
chip can beformed by the ports and the test chain to which all 
of the ports are electrically connected. The test chain 
bypasses the internal logic circuit of the chip, and the test path 
therefore bypasses the internal logic circuit. A test traffic can 
be injected (step 1102) to the test path, then run through the 
test path without entering the internal logic circuit. The test 
traffic is received (step 1103) from the test path by for 
example the test traffic generator. 
0099. According to the method illustrated in FIG. 11, all of 
the ports at the chip to be tested can be classified to external 
port and internal port. If the chip is provided in a system, the 
external port is used to connect the system to other system 
which can be a device or an element and the internal port is 
used to connect the chip to the other chip(s) of the system, as 
above discussed. In the following embodiments as to testing 
a single chip, the ports at the chip are classified into the 
external port and internal port. 
0100 FIG.12 illustrates a transmission of the test traffic in 
a chip with six ports when the method shown in FIG. 11 is 
applied to this chip, according to an embodiment of the 
present invention. The test path for this chip is determined by 
forming it via connecting each of the ports 110, 111,112,113, 
114, and 115 to a test chain of the chip. The test chain 
bypasses the internal logic circuit of the chip, and the test path 
for the chip thus bypasses the internal logic circuit of the chip. 
All of the ports in the chip are set as the near end loopback 
mode according to this example. As shown, a built-in test 
traffic generator 116 in the chip is enabled and generates the 
test traffic. The built-in test traffic generator has been 
described with reference to FIG. 2. The built-in test traffic 
generator is electrically connects to the test chain of the chip 
via a mode selecting element. When employing the built-in 
test traffic generator, it is enabled by controlling the mode 
selecting element. The test traffic can be first injected to any 
port of the test path. In this example, the test traffic is injected 
to the port 110. The port 110 then loops the received test 
traffic back to the test chain, and the port 111 next to the port 
110 in the test path receives the test traffic from the test chain 
and then loops it back to the test chain. The port 112 next to 
the port 111 in the test path receives the test traffic from the 
test chain and then loops it back to the test chain. The port 113 
next to the port 112 in the test path receives the test traffic 
from the test chain and then loops it back to the test chain. The 
port 114 next to the port 113 in the test path receives the test 
traffic from the test chain and then loops it back to the test 
chain. The port 115 next to the port 114 in the test path 
receives the test traffic from the test chain and then loops it 
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back to the test chain. The test traffic is then transmitted to the 
built-in test traffic generator 116. 
0101. As the internal logic circuit is bypassed by the test 
path, the test for the chip with the built-intest traffic generator 
116 generating the test traffic can be performed independent 
of the internal logic circuit. 
0102 FIG. 13 illustrates a transmission of the test traffic in 
a chip with seven ports when the method shown in FIG. 11 is 
applied to this chip, according to another embodiment of the 
present invention. The test path for this chip is determined by 
forming it via connecting each of the ports 120, 121, 122, 123, 
124, 125 and 126 to a test chain of the chip. The test chain 
bypasses the internal logic circuit of the chip, and the test path 
for the chip thus bypasses the internal logic circuit of the chip. 
Any external port of the chip can be used to connect with an 
external test traffic generator 127 so as to receive the test 
traffic from and transmits the test traffic to the external test 
traffic generator 127. In this embodiment, the external port 
120 is selected to connect with the external test traffic gen 
erator 127. The external port 120, through which the test 
traffic is injected to the chip, is set as normal mode and the 
other external port(s) are set as the near end loopback mode. 
All internal ports at the chip are set as the near end loopback 
mode. The port 120 transmits the injected test traffic to the 
port 121 via the test chain of the chip. The port 121 loops the 
received test traffic back to the test chain. The port 122 next to 
the port 121 in the test path receives the test traffic from the 
test chain and then loops it back to the test chain. The port 123 
next to the port 122 in the test path receives the test traffic 
from the test chain and then loops it back to the test chain. The 
port 124 next to the port 123 in the test path receives the test 
traffic from the test chain and then loops it back to the test 
chain. The port 125 next to the port 124 in the test path 
receives the test traffic from the test chain and then loops it 
back to the test chain. The port 126 next to the port 125 in the 
test path receives the test traffic from the test chain and then 
loops it back to the test chain. The test traffic is then trans 
mitted to the port 120 and then to the external test traffic 
generator 127. 
(0103 FIG. 14 illustrates a transmission of the test traffic in 
the chip with seven ports when the method shown in FIG. 11 
is applied to this chip, according to yet another embodiment 
of the present invention. The test path for the chip is deter 
mined by forming it via connecting each of the ports 120, 121, 
122, 123, 124,125 and 125 to a test chain in the chip. Further, 
according to the embodiment of the present application, each 
of the external ports of this chip except the one through which 
the test traffic is injected to the chip is electrically connected 
to a cable outside of the chip. The test pathin this embodiment 
includes the cables outside of the chip, the ports, and the test 
chain. The test chain bypasses the internal logic circuit of the 
chip, and the test path for the chip therefore bypasses the 
internal logic circuit of the chip. In this embodiment, the 
external ports can be set as the normal mode and the internal 
ports can be set as the near end loopback mode. As shown, all 
external ports 120, 121, 122, and 123 are set as the normal 
mode and the internal ports 124, 125, and 126 are set as the 
near end loopback mode. Same to the chip shown in FIG. 13, 
the test traffic is generated by the external test traffic generator 
127 and is injected to the external port 120. The external port 
120 transmits the test traffic to the test chain. The external port 
121 receives the test traffic from the test chain and transmits 
the test traffic to the respective cable which is outside of the 
chip. The external port 121 then injects the test traffic received 
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from the respective cable to the test chain. The external ports 
122 and 123 do the same to the test traffic as the external port 
121. So for the purpose of simplicity, the description for the 
transmission of the test traffic through the ports 122 and 123 
is omitted. The internal ports 124,125 and 126 receive the test 
traffic from the test chain, respectively, and then loop the 
received test traffic back to the test chain, respectively. 
Finally, the test traffic is transmitted to the external port 120. 
The external port 120 further transmits the test traffic to the 
test traffic generator 127. 
0104 FIG. 15 illustrates a system for testing a chip includ 
ing multiple ports according to an embodiment of the present 
invention. As shown, the system 140 includes a test path 
determining module 1401 and a test traffic generator 1402. 
The test path determining module 1401 is configured to deter 
mine a test path formed by connecting the multiple ports of 
the chip, in which the test path is determined in a way that an 
internal logic circuit is bypassed. The test traffic generator 
1402 is configured to generate a test traffic, transmit the test 
traffic to the test path of a chip 142 to be tested, and receive the 
test traffic from the test path. 
0105. In this embodiment, a test path can be determined by 
the test path determining module 1401 such that the test path 
bypasses the internal logic circuit of the chip 142. 
0106 The internal structure of the chip 142 is similar to the 
internal structure illustratively described with reference to 
FIG. 2. The ports at the chip 142 are electrically connected to 
the test chain of the chip. Further, the test path determining 
module 1401 sets the working mode for each port to deter 
mine the transmission of the test traffic generated by the test 
traffic generator 1402 in the test path for the chip. Each of the 
ports at the chip 142 can experience the test traffic upon the 
work mode is set. 
0107 If the chip 142 is provided in a system, the external 
port is used to connect the system to other system which can 
be a device or an element and the internal port is used to 
connect the chip to the other chip(s) of the system, as above 
discussed. In the following embodiments as to testing a single 
chip, the ports at the chip are classified into the external port 
and internal port. 
0108. The port through which the test traffic is injected to 
the chip is an external port and set as a normal mode and the 
other external port if any can be set as the normal mode or a 
near end loopback mode, while the internal ports in the chip 
can be set as the near end loopback mode. 
0109 If only the external port through which the test traf 

fic is injected to the chip is set as the normal mode, the test 
path is determined by the test path determining module 1401 
in a way that similar to the determination of the test path 
discussed with reference to FIG. 11 and FIG. 13. We now will 
brief that the system 142 is applied to the chip shown with 
seven ports as described in FIG. 13. In this embodiment, the 
chip 142 is the chip with seven ports 120, 121, 122, 123, 124, 
125, and 126. Any external port of the chip can be used to 
connect with the test traffic generator 1402 so as to receive the 
test traffic from and transmits the test traffic to the test traffic 
generator 1402. In this embodiment, the external port 120 is 
selected to connect with the test traffic generator 1402. The 
external port 120, through which the test traffic is injected to 
the chip, is set as normal mode and the other external port is 
set as the near end loopback mode. All internal ports at the 
chip are set as the near end loopback mode. The port 120 
transmits the injected test traffic to the port 121 via the test 
chain of the chip. The port 121 loops the received test traffic 
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back to the test chain. The port 122 next to the port 121 in the 
test path receives the test traffic from the test chain and then 
loops it back to the test chain. The port 123 next to the port 122 
in the test path receives the test traffic from the test chain and 
then loops it back to the test chain. The port 124 next to the 
port 123 in the test path receives the test traffic from the test 
chain and then loops it back to the test chain. The port 125 
next to the port 124 in the test path receives the test traffic 
from the test chain and then loops it back to the test chain. The 
port 126 next to the port 125 in the test path receives the test 
traffic from the test chain and then loops it back to the test 
chain. The test traffic is then transmitted to the port 120 and 
then to the test traffic generator 1402. 
0110. In another embodiment where the system 140 is 
used to test a single chip, each external port of the chip except 
the one through which the test traffic is injected to the chip is 
electrically connected to a cable outside of the chip. The test 
path in this embodiment therefore includes the cables outside 
of the chip, the ports, and the test chain. This embodiment is 
illustratively described below with reference to FIG. 15 and 
FIG. 14. According to said another embodiment, each of the 
external ports of the chip are set as the normal mode and the 
internal ports are set as near end loopback mode. As shown, 
the external port 120 transmits the test traffic injected by the 
test traffic generator 1402 to the test chain. The external port 
121 receives the test traffic from the test chain and transmits 
the test traffic to the respective cable which is outside of the 
chip. The external port 121 then injects the test traffic received 
from the respective cable to the test chain. The external ports 
122 and 123 do the same to the test traffic as the external port 
121. So for the purpose of simplicity, the description for the 
transmission of the test traffic through the ports 122 and 123 
is omitted. The internal ports 124,125 and 126 receive the test 
traffic from the test chain, respectively, and then loop the 
received test traffic back to the test chain, respectively. 
Finally, the test traffic is transmitted to the external port 120. 
The external port 120 further transmits the test traffic to the 
test traffic generator 1402. 
0111 Although the method and system for testing a multi 
chip system, and the method and system for testing a single 
chip have been described with respect to particular embodi 
ments hereinbefore, those skilled in the art can understand 
that various changes and modifications can be effected 
therein without departing from the scope and spirit of the 
invention as defined by the appended claims. For example, 
Flip-flops may be optionally provided in the test path, such as 
the test chain, in the multi-chip system as described herein to 
avoid the delay caused by a long test path. 
0112. It is noted that the number of the external ports of the 
chip can be zero, or the number of the internal ports of the chip 
can be zero. For example, if the chip is provided in a multi 
chip system as above described in certain embodiments and it 
is only connected to the other chip(s) in the same system, then 
there is no external port in this chip, i.e., the number of 
external ports in this chip is zero. If the chip itself is used as a 
system, then all ports of the chip can be external ports. 
0113. According to the solutions set forth in the present 
application, the test path for the multi-chip system or for one 
chip is formed by bypassing the internal logic circuit of each 
chip in the multi-chip system. Therefore, the test traffic can be 
transmitted throughout the test path without entering into the 
internal logic circuits. Accordingly, the test for the hardware 
of the multi-chip system or the chip can be independent of the 
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internal logic circuit where the hardware of the multi-chip 
system or the chip does not include the internal logic circuit. 
0114. A chip with multiple ports is also provided accord 
ing to an embodiment of the present application. The chip 
includes more than one port. The ports in the chip can be 
configured to work in one of working modes selected form the 
normal mode, near end loopback mode, and bypass mode 
which have been described above when the chip is under test. 
A multi-chip system which includes two or more than Such 
chips is also provided according to an embodiment of the 
present application. 
0115 Although illustrative embodiments of the invention 
have been described in detail herein with reference to the 
accompanying drawings, it is to be understood that the inven 
tion is not limited to those particular embodiments, and that 
various changes and modifications can be effected therein by 
one skilled in the art without departing from the scope and 
spirit of the invention as defined by the appended claims. 
What is claimed: 
1. A method for testing a multi-chip system including 

multiple ports, the method comprising: 
determining a test path formed by connecting the multiple 

ports; 
injecting a test traffic to the test path; 
receiving the test traffic from the test path; and 
wherein the test path is determined in Such a way that an 

internal logic circuit of each chip in the multi-chip sys 
tem is bypassed. 

2. The method of claim 1, wherein the multiple ports are 
classified into external port and internal port, and the test path 
is determined as follows: 

for an external port in the multi-chip system, if said exter 
nal port is a port through which the test traffic is injected 
to the multi-chip system, it is set as a normal mode; and 
otherwise it is set as a near end loopback mode; 

for an internal portata chip of the multi-chip system, if said 
internal port is an internal port through which the test 
traffic is first transmitted to said chip, the internal port is 
set as the normal mode; 

for an internal port at a first chip via which the first chip is 
connected to a second chip in the multi-chip system: 

if the first chip experiences the test traffic earlier than the 
second chip, said internal port is set as the normal mode, 
and 

if the first chip experiences the test traffic later than the 
second chip and said internal port is not the internal port 
through which the test traffic is first transmitted to the 
first chip, said internal port is set as a bypass mode. 

3. The method of claim 1, wherein the multiple ports are 
classified into external port and internal port and the test path 
is determined as follows: 

the external port is set as a normal mode; 
for an internal portata chip of the multi-chip system, if said 

internal port is an internal port through which the test 
traffic is first transmitted to said chip, the internal port is 
set as the normal mode; 

for an internal port at a first chip via which the first chip is 
connected to a second chip in the multi-chip system: 
if the first chip experiences the test traffic earlier than the 

second chip, said internal port is set as the normal 
mode, and 

if the first chip experiences the test traffic later than the 
second chip and said internal port is not the internal 
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port through which the test traffic is first transmitted to 
the first chip, said internal port is set as a bypass mode. 

4. A system for testing a multi-chip system including mul 
tiple ports, comprising: 

a test path determining module configured to determine a 
test path formed by connecting the multiple ports, the 
test path being determined in Such away that an internal 
logic circuit of each chip in the multi-chip system is 
bypassed; and 

a test traffic generator configured to generate a test traffic, 
transmit the test traffic to the test path, and receive the 
test traffic from the test path. 

5. The system of claim 4, wherein the multiple ports are 
classified into external port and internal port, and the test path 
determining module is configured to determine the test path 
as follow: 

for an external port in the multi-chip system, if said exter 
nal port is a port through which the test traffic is injected 
to the multi-chip system, it is set as a normal mode; and 
otherwise it is set as a near end loopback mode; 

for an internal portata chip of the multi-chip system, if said 
internal port is an internal port through which the test 
traffic is first transmitted to said chip, the internal port is 
set as the normal mode; 

for an internal port at a first chip via which the first chip is 
connected to a second chip in the multi-chip system: 
if the first chip experiences the test traffic earlier than the 

second chip, said internal port is set as the normal 
mode, and 

if the first chip experiences the test traffic later than the 
second chip and said internal port is not the internal 
port through which the test traffic is first transmitted to 
the first chip, said internal port is set as a bypass mode. 

6. The system of claim 4, wherein the multiple ports are 
classified into external port and internal port, and the test path 
determining module is configured to determine the test path 
as follow: 

the external port is set as a normal mode; 
for an internal portata chip of the multi-chip system, if said 

internal port is an internal port through which the test 
traffic is first transmitted to said chip, the internal port is 
set as the normal mode; 

for an internal port at a first chip via which the first chip is 
connected to a second chip in the multi-chip system: 
if the first chip experiences the test traffic earlier than the 

second chip, said internal port is set as the normal 
mode, and 

if the first chip experiences the test traffic later than the 
second chip and said internal port is not the internal 
port through which the test traffic is first transmitted to 
the first chip, said internal port is set as a bypass mode. 

7. A method for testing a chip including multiple ports, 
comprising: 

determining a test path formed by connecting the multiple 
ports; 

injecting a test traffic to the test path; 
receiving the test traffic from the test path; and 
wherein the test path is determined in Such a way that an 

internal logic circuit of the chip is bypassed. 
8. The method of claim 7, wherein the multiple ports are 

classified into external port and internal port, and the test path 
is determined by setting all ports as a near end loopback 
mode. 
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9. The method of claim 7, wherein the multiple ports are 
classified into external port and internal port, and the test path 
is determined as follow: 

for an external port at the chip, if said external port is a port 
through which the test traffic is injected to the chip, it is 
set as a normal mode; and otherwise it is set as a near end 
loopback mode; and 

the internal port is set as a near end loopback mode. 
10. The method of claim 7, wherein the multiple ports are 

classified into external port and internal port, and the test path 
is determined as follow: 

the external port is set as a normal mode, and 
the internal port is set as a near end loopback mode. 
11. A system for testing a chip including multiple ports, 

comprising: 
a test path determining module configured to determine a 

test path formed by connecting the multiple ports at the 
chip, the test path being determined in Such away that an 
internal logic circuit of the chip is bypassed; and 

a test traffic generator configured to generate a test traffic, 
transmit the test traffic to the test path, and receive the 
test traffic from the test path. 

12. The system of claim 11, wherein the multiple ports are 
classified into external port and internal port, and the test path 
determining module is configured to determine the test path 
as follow: 

for an external port at the chip, if said external port is a port 
through which the test traffic is injected to the chip, it is 
set as a normal mode; and otherwise it is set as a near end 
loopback mode; and 

the internal port is set as a near end loopback mode. 
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13. The system of claim 11, wherein the multiple ports are 
classified into external port and internal port, and the test path 
determining module is configured to determine the test path 
as follow: 

the external port is set as a normal mode, and 
the internal port is set as a near end loopback mode. 
14. A chip with multiple ports, each of the multiple ports is 

configured to work in one of the following modes when the 
chip is under test: 

normal mode, in which a port receives a test traffic from 
outside of the chip and then injects it to a test chain 
located in the chip; and receives the test traffic from the 
test chain and then transmits it to the outside of the chip; 

near end loopback mode, in which a port receives a test 
traffic from the test chain, and then loops it back to the 
test chain; 

bypass mode, in which a port receives a test traffic from the 
outside of the chip, and then loops it back to the outside 
of the chip, and the test traffic on the test chain in the chip 
including said port bypasses said port; and 

wherein the test chain is used to connect the multiple ports 
at the chip and to bypass an internal logic circuit of the 
chip. 

15. A multi-chip system, comprising two or more chips of 
claim 14. 


