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(57) ABSTRACT 

A differential signal reversion and correction circuit and a 
method thereof are provided. The structures of the circuit 
include: a data frame sending module, when the link con 
ditions are detected, the data frame sending module gener 
ates specific logic sequence and finishes the sending by a 
input/output port, such that a receiving side receives, pro 
cesses and analyzes the sequence, and determination of link 
transmission conditions are achieved; a comparator of the 
receiving side, which receives sequence data, performs 
corresponding comparing, checking and feedback control 
ling, thereby achieving link detection and differential cor 
rection purpose; a reversion control signal generating mod 
ule, which receives a comparison result of the comparator, 
generates corresponding control signal, and controls the link 
whether to perform reversion operation. 

5 Claims, 2 Drawing Sheets 
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DIFFERENTIAL SIGNAL REVERSION AND 
CORRECTION CIRCUIT AND METHOD 

THEREOF 

FIELD 

The disclosure herein relates to communication informa 
tion technology field, particularly to a differential signal 
reversion and correction circuit and a method thereof. 

BACKGROUND 

With the high development of computer technology and 
integrated circuit technology, high performance computer 
system has increasingly become a development need of an 
economic Society. This brings huge challenge to the design 
difficulty of the computer system, such as for example, data 
transmission rate of the system interconnection and data 
transmission bandwidth all reach an unprecedentedly level. 
Where the system interconnection includes chips, boards 
and systems. Currently, transmission frequency among key 
chip groups of the computer system reaches nearly 10 GHZ, 
data transmission bandwidth reaches dozens GB/s, high 
speed signal transmission rate reaches about 10Gbps, and 
high speed signal transmission bandwidth also reaches doz 
ens channels. The high speed signal adopts differential 
signal to transmit, which exacerbates a huge amount of 
signal lines and brings huge challenge to chip design, PCB 
design and system design. For example, the bandwidth of 
QPI interface serial data signal reaches 20 channels, and 
each channel adopts differential signal to transmit. There 
fore, this brings huge problem to differential high speed 
transmission design of serial data multi-channel among 
chips. On the one hand, high bits wide serial data differential 
signal brings challenge to PCB design of the system, and due 
to the signal quality requirement, multi-channel signal can 
not be strictly sorted and wired. On the other hand, in 
multiprocessor System, one motherboard can be integrated 
with multiple processors or other chip groups, resulting in 
that multi-channel high speed port cannot be sorted and 
wired, some of the ports have to be staggered, and even the 
differential signal reverse to be wired. The aforementioned 
challenges bring great complexity for PCB design and chips 
design and verification, and seriously affect the design and 
verification period of the system. Therefore, design a dif 
ferential signal reversion and correction circuit inside the 
chip can effectively solve the problem. 

SUMMARY 

The disclosure herein is to solve the deficiencies of the 
prior art, and to provide a differential signal reversion and 
correction circuit and a method thereof 
One embodiment of the disclosure herein can be imple 

mented in the following manners. A differential signal 
reversion and correction circuit, includes the following 
modules disposed between two interconnected nodes: 

a data frame sending module, including a first input port, 
a second input and output port and a third input and output 
port. The input port is connected to a P line and a N line 
through a first buffer. The second input and output port and 
the third input and output port are connected to each other 
in parallel and then are connected to the Pline and the N line 
respectively; 

a reversion control signal generating module, including a 
second buffer connected to the P line and the N line, a 
comparator connected in series to the second buffer, and a 
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2 
control link. The control link includes: an uplink, i.e. a first 
control switch, where the input side of the first control 
Switch is disposed at a configuring module which is posi 
tioned between the buffer and the comparator, the first 
control Switch is connected in series to the configuring 
module, and the output side of the first control switch is 
connected to the P line and the N line respectively; a 
downlink, i.e. a second control Switch, where the input side 
of the second control switch is disposed between the buffer 
and the comparator and the output side of the second control 
switch is connected to the P line and the N line respectively. 
Some embodiments of the disclosure herein provide a 

method of differential signal reversion and correction. The 
operating process of the method includes: 
when a link goes into a mode of link detection and 

reversion and correction, the data frame sending module 
generates corresponding logic sequence and finishes the 
sending. A receiving side receives the sequence data. The 
comparator compares and processes the received sequence, 
and forms corresponding feedback or check, thereby achiev 
ing link detection and differential correction purpose; 

a comparing result from the comparator is notified to the 
reversion control signal generating module. The reversion 
control signal generating module generates corresponding 
control sequence which controls the correctness of the data 
receiving and controls whether the link performs reversion 
operation. 

In some embodiments, the detailed operating process of 
the method includes: 

the data frame sending module generates logic “1” 
sequence, and the second input and output port and the third 
input and output port send the sequence. In the receiving 
side, the configuring module controls the control Switch to 
pull-down a signal, and in the meantime, the second input 
and output port and the third input and output port detect the 
pull-down result. If the detection result is logic “0”, then it 
shows that the link is connected, otherwise the link is failed. 

If the link is connected, the data frame sending module 
generates logic “1” or logic “0” sequence, and the first input 
port finishes sending the sequence. 

In the receiving side, the comparator compares the 
received logic “1” sequence or logic “0” sequence with a 
high level and a low level. Where if the logic “1” sequence 
is sent, the sequence is compared with the high level. If the 
logic “0” sequence is sent, the sequence is compared with 
the low level. 

If the logic “1” sequence is sent, the logic “1” sequence 
is compared with the high level in the receiving side. Where 
the comparison result shows that they are the same, the 
comparator outputs logic “0”, no differential signal rever 
sion occurs in the transmission link, and P-N is adopted for 
data recovery. Where the comparison result shows that they 
are different, the comparator outputs logic “1”, notify the 
reversion control signal generating module, and control a 
data receiving module to reverse and control the link, i.e. 
N-P is adopted for data recovery. 
Where the transmission link adopts multi-channel trans 

mission, a control state machine controls the interconnection 
nodes to enter into a link detection and reversion correction 
mode. All the channels perform channel detection and 
reversion correction respectively. The channel that has not 
occurred reversion adopts P-N manner to recover data in the 
receiving side, and the channel that has occurred reversion 
adopts N-P manner to recover data in the receiving side. 
As compared with the prior art, the embodiments of the 

disclosure herein have beneficial effects, including: 
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In some embodiments, the differential signal reversion 
and correction circuit and the method thereof fully consider 
the characteristics of the differential signal transmission 
link, and adopt a manner of detecting determination and 
automatic correction. This achieves the detection and con 
trol of high speed differential link differential signal rever 
Sion, in the meantime applies to multi-channel detection and 
correction in parallel, may effectively improve the efficiency 
of logic design verification, decreases the complexity of 
hardware debugging, makes up for difficulty and complexity 
of differential control performed manually. The differential 
signal reversion and correction circuit and the method 
thereof adopt automatic determination of transmission link 
connectivity and signal reversion, automatically form a 
control signal according to the determination situation, and 
control the correctness of the data receiving. The differential 
signal reversion and correction circuit and the method 
thereof can be applied widely, Such as for example, applied 
in whether the logic design of FPGA chips or the logic 
design of ASIC chips, has strong practicability and are easy 
to promote. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings, which are not necessarily drawn to scale, 
illustrate generally by way of example, but not by way of 
limitation, various embodiments discussed in this applica 
tion. 

FIG. 1 illustrates a differential signal reversion correction 
circuit diagram in Some embodiments. 

FIG. 2 illustrates a logic processing waveform inside the 
differential signal in some embodiments. 

FIG. 3 illustrates a logic processing waveform inside the 
reversion signal of the differential signal in Some embodi 
mentS. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

The differential signal reversion and correction circuit and 
the method thereof of the disclosure herein will be explained 
below in detail referring to the drawings. 
As shown in drawings 1, 2 and 3, the differential signal 

reversion and correction circuit provided by the disclosure 
herein, includes the following modules disposed between 
two interconnected nodes: 

a data frame sending module, as shown by the left side of 
the dotted line in drawing 1, including a first input port, a 
second input and output port and a third input and output 
port. The input port is connected to a P line and a N line 
through a first buffer. The second input and output port and 
the third input and output port are connected to each other 
in parallel and then are connected to the Pline and the N line 
respectively; 

a reversion control signal generating module, as shown by 
the right side of the dotted line in drawing 1, including a 
second buffer connected to the P line and the N line, a 
comparator connected in series to the second buffer, and a 
control link. The control link includes: an uplink, i.e. a first 
control switch, where the input side of the first control 
Switch is disposed at a configuring module which is posi 
tioned between the buffer and the comparator, the first 
control Switch is connected in series to the configuring 
module, and the output side of the first control switch is 
connected to the P line and the N line respectively; a 
downlink, i.e. a second control Switch, where the input side 
of the second control switch is disposed between the buffer 
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4 
and the comparator and the output side of the second control 
switch is connected to the P line and the N line respectively. 
Some embodiments of the disclosure herein provide a 

method of differential signal reversion and correction. The 
operating process of the method includes: 
when a link goes into a mode of link detection and 

reversion and correction, the data frame sending module 
generates corresponding logic sequence and finishes the 
sending. A receiving side receives the sequence data. The 
comparator compares and processes the received sequence, 
and forms corresponding feedback or check, thereby achiev 
ing link detection and differential correction purpose; 

a comparing result from the comparator is notified to the 
reversion control signal generating module. The reversion 
control signal generating module generates corresponding 
control sequence which controls the correctness of the data 
receiving and controls whether the link performs reversion 
operation. 

In some embodiments, the detailed operating process of 
the method includes: 

the data frame sending module generates logic “1” 
sequence, and the second input and output port and the third 
input and output port send the sequence. In the receiving 
side, the configuring module controls the control Switch to 
pull-down a signal, and in the meantime, the second input 
and output port and the third input and output port detect the 
pull-down result. If the detection result is logic “0”, then it 
shows that the link is connected, otherwise the link is failed. 

If the link is connected, the data frame sending module 
generates logic “1” or logic “0” sequence, and the first input 
port finishes sending the sequence. 

In the receiving side, the comparator compares the 
received logic “1” sequence or logic “0” sequence with a 
high level and a low level. Where if the logic “1” sequence 
is sent, the sequence is compared with the high level. If the 
logic “0” sequence is sent, the sequence is compared with 
the low level. 

If the logic “1” sequence is sent, the logic “1” sequence 
is compared with the high level in the receiving side. Where 
the comparison result shows that they are the same, the 
comparator outputs logic “0”, no differential signal rever 
sion occurs in the transmission link, and P-N is adopted for 
data recovery. Where the comparison result shows that they 
are different, the comparator outputs logic “1”, notify the 
reversion control signal generating module, and control a 
data receiving module to reverse and control the link, i.e. 
N-P is adopted for data recovery. 
Where the transmission link adopts multi-channel trans 

mission, a control state machine controls the interconnection 
nodes to enter into a link detection and reversion correction 
mode. All the channels perform channel detection and 
reversion correction respectively. The channel that has not 
occurred reversion adopts P-N manner to recover data in the 
receiving side, and the channel that has occurred reversion 
adopts N-P manner to recover data in the receiving side. 

In addition, in order to achieve automation operation, a 
state machine control module can be designed in the whole 
circuit, which is used to make the transmission link enter 
into a link detection and reversion correction mode in the 
link initialization phase. This is provided according to the 
link initialization characteristics of the interconnected 
nodes. The specific structures of the state machine control 
module have been discussed in the patent application with 
application No. CN201010593.965.8 and title “serial bus 
device and method of transmitting data by the device'. Thus, 
the disclosure herein does not discuss the same any more. 
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Some embodiments adopt a manner of detecting deter 
mination and automatic correction. This achieves the detec 
tion and control of link differential reversion for high speed 
differential link, in the meantime applies to multi-channel 
detection and correction in parallel, may effectively improve 
the efficiency of logic design verification, and decreases the 
complexity of hardware debugging. 
The embodiments disclosed in this application are to be 

considered in all respects as illustrative and not limitative. 
The scope of the invention is indicated by the appended 
claims rather than by the foregoing description; and all 
changes which come within the meaning and range of 
equivalency of the claims are intended to be embraced 
therein. 

The invention claimed is: 
1. A differential signal reversion and correction circuit, 

comprising: 
two interconnected nodes; and 
a data frame sending module and a reversion control 

signal generating module disposed between the two 
interconnected nodes, 

the data frame sending module, including: 
a first input port, a second input port, a second output 

port, a third input port, and a third output port, the 
first input port is connected to a P line and an N line 
through a first buffer, the second input port, the 
second output port, the third input port, and the third 
output port are connected to each other in parallel 
and then are connected to the P line and the N line 
respectively; and 

the reversion control signal generating module, including: 
a second buffer connected to the P line and the N line, 
a comparator connected in series to the second buffer, 
and 

a control link, the control link including an uplink and 
a downlink, wherein 
the uplink is a first control switch, wherein an input 

of the first control switch is disposed at a config 
uring module which is positioned between the 
buffer and the comparator, the first control switch 
is connected in series to the configuring module, 
and an output of the first control switch is con 
nected to the Pline and the N line respectively, and 

the downlink is a second control switch, wherein an 
input of the second control switch is disposed 
between the buffer and the comparator, and an 
output of the second control switch is connected to 
the P line and the N line respectively. 

2. A method of differential signal reversion and correc 
tion, comprising: 
when a link goes into a mode of link detection and 

reversion and correction: 
generating, by a data frame sending module, a corre 

sponding logic sequence and finishing sending the 
corresponding logic sequence, 

receiving, by a receiving side, the corresponding logic 
sequence, and 

comparing, with a comparator, and processing the 
corresponding logic sequence received by the receiv 
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6 
ing side and performs corresponding feedback or 
checking, thereby achieving link detection and dif 
ferential correction purpose: 

notifying a reversion control signal generating module of 
a comparing result from the comparator; and 

generating, by the reversion control signal generating 
module, a corresponding control signal which controls 
the correctness of data receiving and controls whether 
the link performs a reversion operation. 

3. The method of claim 2, wherein when the link goes into 
a mode of link detection and reversion and correction further 
comprises: 

generating, by the data frame sending module, a logic “1” 
Sequence; 

sending the sequence, by a second input port, a second 
output port, a third input port, and a third output port; 

in the receiving side, controlling, by a configuring mod 
ule, a control switch to pull-down a signal; 

detecting a pull-down result by the second input port, the 
second output port, the third input port, and the third 
output port, wherein 
if the pull-down result is a logic “0”, the link is 

connected, otherwise the link is failed; and 
if the link is connected, generating, by the data frame 

sending module, a logic “1” or logic “0” sequence, 
and 

sending the sequence by the first input port. 
4. The method of claim 3, further comprising: 
in the receiving side, comparing, by the comparator, the 

received logic “1” sequence or logic “0” sequence with 
a high level and a low level, wherein if the logic “1” 
sequence is sent, the sequence is compared with the 
high level, and if the logic “0” sequence is sent, the 
sequence is compared with the low level; and 

if the logic “1” sequence is sent, comparing the logic “1” 
sequence with the high level in the receiving side, when 
the comparison result shows the logic “1” sequence and 
the high level are the same, outputting, by the com 
parator, logic “0” and no differential signal reversion 
occurs in the transmission link, and P-N is adopted for 
data recovery; when the comparison result shows the 
logic “1” sequence and the high level are different, 
outputting, by the comparator, logic “1”, notifying the 
reversion control signal generating module, and con 
trolling a data receiving module to reverse and control 
the link, and N-P is adopted for data recovery. 

5. The method of claim 3, further comprising: 
hen the transmission link adopts multi-channel trans 
mission, controlling, by a control state machine, the 
interconnection nodes to enter into a link detection and 
reversion correction mode, wherein all the channels 
perform channel detection and reversion correction 
respectively, the channel that has not performed rever 
sion adopts P-N manner to recover data in the receiving 
side, and the channel that has performed reversion 
adopts N-P manner to recover data in the receiving side. 
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