
TTTTeeeechnicalchnicalchnicalchnical    NotesNotesNotesNotes    

        1 

 

 

 
PCI Express® Jitter  

     TN160418TD  
 

 
PCI Express 除PCIe測 PCI弊SIG

PC PCI

PCI PCI 

Express PC

 

PCI Express Jitter

 

PCI Express Gen3 除Revision 3遮1a把 2015逓12逓7 update測 Gen4

 

 

PCI Express  
PCIe 1 2遮5Gbps除Gen1測把 5遮0Gbps除Gen2測把 8遮0Gbps除Gen3測

PCIe Gen1把Gen2 8b逓10b Gen3 128b逓130b

PCIe Gbps GT逓

x1把 x2把 x4把 x8把 x16把 x32  

Table 1 1 Gen4  

Table 1 : PCIe 1  

  [GT逓s]  [Gbps 除GB逓s測] 

PCIe Gen1 2遮5 2 除0遮25測 

PCIe Gen2 5遮0 4 除0遮5測 

PCIe Gen3 8遮0 7遮8769 除0遮9846測 

PCIe Gen4 16遮0 15遮7538 除1遮9692測 

 

 
PCIe HCSL除high弊speed current steering logic測

100MHz ±300ppm PCIe

4  

 1遮 Common Refclk Rx Architecture 

 2遮 Data Clocked Rx Architecture 

 3遮 Separate Refclk with No SSC 除SRNS測 Architecture 

 4遮 Separate Refclk with Independent SSC 除SRIS測 Architecture 

Gen1~3  

4  
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1. Common Refclk Rx Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1遮1  

除Tx測 除Rx測  

�����把 ������ Rx

������  

 ������ � ����� ∙ ������ 
������  

������ Tx Rx PLL把 CDR �����把 �
���把 ����� Equation 

1 � � PCIe Gen ������把 �把 �
������ Table 2 Gen4 PCIe 

Gen  

 

1遮2  

����� Tx Rx PLL Tx

Rx PLL PLL

PLL

CDR Tx Rx PLL

PCIe

PCIe PLL 2nd Order

 

Gen1 Gen3 CDR除Clock Data Recovery測 CDR 1st Order

Gen4 Gen3

Tx PLL Rx PLL

T ������ ����
 

Channel 

Transmitter 除Tx測 

Tx 

PLL 

Receiver 除Rx測 

CDR 

RxEQ 

Refclk 

Rx 

PLL 

Rx 

Latch 

Tx 

Latch 

T2    T = | T2-T1|    T1

����� 

�
��� 

����� ����� 
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Equation 1 : Common Refclk Rx Architecture  

 ����� � 
�����������
���
�����������

  Tx PLL Transfer Function 

 �
��� � 
�����������
���
�����������

  Rx PLL Transfer Function 

 ����� � �
����

    CDR Transfer Function 

 

Table 2 : Common Refclk Rx Architecture  

 Jitter Transfer Function 
������ 

Natural angle 
freq遮 
� [Mrad逓s] 

Damping 
factor � 

Transport 
Delay Delta 
T [ns Max遮] 

Jitter Limits 

PCIe Gen1 
 Rev遮 1遮1 

������ � ������ � �
��� ∙ ����� ∙ ����� 
�� � 11.83 ∙ 2"	 �� � 0.54 

10 Rj : 4遮7 ps RMS �
 � 0.807 ∙ 2"  �
 � 0.54 
�� � 1.5 ∙ 2"  

    Dj : 41遮9 ps P弊P 

PCIe Gen2 
 Rev遮 2遮1 

������ � ������ ∙ ���� � �
���� 
�� � 1.82 ∙ 2" �� � 1.16 

12 3遮1 ps RMS 
除1遮5MHz to Nyquist測 �� � 4.31 ∙ 2" �� � 0.54 

�
 � 8.61 ∙ 2" �
 � 0.54 
    3遮0 ps RMS 

除10kHz to 1遮5MHz測 

PCIe Gen3 
 Rev遮 3遮1a 

������ � ������ ∙ ���� � �
���� ∙ ����� 
�′����� � ��
��� ∙ ���� ������� ∙ ����� 

������, �′�����  

�� � 0.448 �� � 14 

12 1遮0 ps RMS 

�� � 0.896 
�� � 6.02 �� � 0.73 �� � 12.04 
�
 � 0.448 �
 � 14 �
 � 1.12 
�
 � 4.62 �
 � 1.15 �
 � 11.53 
�� � 62.83  

PCIe Gen4 
 Rev遮 4遮0      

≤1 ps RMS 除Ver遮0遮5測 
0遮5 ps RMS 除Ver遮0遮7測 

照  
PCI Express Card Electromechanical Specification Revision 1遮1 p遮19 
PCI Express Jitter and BER Revision 1遮0 p遮23 
PCI Express Base Specification Revision 2遮1 p遮308 
PCI Express Base Specification Revision 3遮1a p遮435~436 
PCI Express Base Specification Revision 4遮0 Version 0遮5 p遮1042 
PCI Express Base Specification Revision 4遮0 Version 0遮7 Draft 
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2. Data Clocked Rx Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

2遮1  

Rx CDR

����� �,����
Rx �,����  

 �,���� � ����� ∙ �,���� 
�,���� Tx PLL把 CDR �����把 ����� �����把 ����� Equation 2

�,���� PCIe Gen

�,���� � � �,���� Table 3

 

 

2遮2  

	����� Tx PLL Tx PLL

Rx CDR CDR PLL

CDR PLL

PLL 除 測

除 測 PLL

CDR  

PCIe Gen1 Gen2 CDR Gen3

2nd Order CDR Gen4

 

  

Channel 

Transmitter 除Tx測 

Tx 

PLL 

Receiver 除Rx測 

RxEQ 

Refclk 

Rx 

Latch 

Tx 

Latch 

CDR 

����� 

����� ����� 
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Equation 2 : Data Clocked Rx Architecture  

 ����� � 
�����������
���
�����������

  Tx PLL Transfer Function 

 ����� � 
�����������
���
�����������

  CDR Transfer Function 

 

Table 3 : Data Clocked Rx Architecture  

 Jitter Transfer Function 
�,���� 

Natural angle freq遮 
� [Mrad逓s] 

Damping 
factor � Jitter Limits 

PCIe Gen1 
 Rev遮 1遮1 Not defined 

PCIe Gen2 
 Rev遮 2遮1 

�,���� � ����� �� � 8.61 ∙ 2" 
�� � 0.54 4遮0 ps RMS 

除1遮5MHz to Nyquist測 �� � 1.75 
   

7遮5 ps RMS 
除10kHz to 1遮5MHz測 

PCIe Gen3 
 Rev遮 3遮1a �,���� � ����� ∙ �1 � ������ 

�� � 0.448 
�� � 14 

1遮0 ps RMS 

�� � 0.896 
�� � 1.12 
�� � 4.62 �� � 1.15 �� � 11.53 
�� � 6.02 �� � 0.73 �� � 12.04 
�� � 16.57 �� � 1.75 
�� � 33.8 �� � 0.73 

PCIe Gen4 
 Rev遮 4遮0 Not defined 

照  
PCI Express Base Specification Revision 2遮1 p遮310 
PCI Express Base Specification Revision 3遮1a p遮437~438 
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3. Separate Refclk with No SSC 仕SRNS) Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3遮1  

除Tx測 除Rx測

SSC除Spread Spectrum測

�����把	�
��� Tx Rx PLL �����把	�
��� Rx

�-./-���  

 �-./-��� � 0������ ∗ ������
 2 ��
��� ∗ �
����
 
 ����� � 
�����������

���
�����������
  Tx PLL Transfer Function 

 �
��� � 
�����������
���
�����������

  Rx PLL Transfer Function 

�-./-��� Tx Rx PLL 2

Gen2 Gen3 Tx Rx PLL �
� ��, �
 � 8.61 ∙ 2"把 ��, �
 � 0.54 �-./-���

 

 

3遮2  

�����把	�
��� Tx Rx PLL

Rx Random Jitter Rx Tx 

Rx PLL  

PCIe Gen1 Gen2

Gen4   

Channel 

Transmitter 除Tx測 

Tx 

PLL 

Receiver 除Rx測 

CDR 

RxEQ 

Rx 

PLL 

Rx 

Latch 

Tx 

Latch 

Refclk
#1 X 除s測 

Refclk 

#2 

����� 

����� 

�
��� 

�
��� 
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4. Separate Refclk with Independent SSC 仕SRIS) Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4遮1  

除Tx測 除Rx測 SSC SSC

�����把	�
��� Tx Rx PLL

�����把	�
��� CDR ����� Rx �-.3-���
 

 �-.3-��� � 0������ ∗ ����� ∗ ������
 2 ��
��� ∗ �
��� ∗ ������
 
 ����� � 
�����������

���
�����������
  Tx PLL Transfer Function 

 �
��� � 
�����������
���
�����������

  Rx PLL Transfer Function 

CDR 2nd Order Gen2把 Gen3

 

 ����� � ��
���
���4��4�  CDR Transfer Function for Gen2 

 ����� � ��
����5�6 ∙ �

��
��7��7��7�
���
��7��7��7�

  CDR Transfer Function for Gen3 

Tx逓Rx PLL CDR 除 測 � � �-.3-���
Table 4  

  

Channel 

Transmitter 除Tx測 

Tx 

PLL 

Receiver 除Rx測 

CDR 

RxEQ 

Rx 

PLL 

Rx 

Latch 

Tx 

Latch 

Refclk
#1 X 除s測 

Refclk 

#2 

����� 

�
��� 

����� ����� 

�
��� 
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4遮2  

�����把	�
��� Tx Rx PLL

CDR SSC CDR

CDR Random Jitter Rx Tx 

Rx PLL  

PCIe Gen1 Gen2

Gen4 SRIS CDR function  

 

Table 4 : SRIS Architecture  

 Jitter Transfer Function 
�����把 �
���把 ����� 

Natural angle freq遮 
� [Mrad逓s] 

Damping 
factor � Jitter Limits 

PCIe Gen1 
 Rev遮 1遮1 Not defined 

PCIe Gen2 
 Rev遮 2遮1 

����� � 
�����������
���
�����������  �� � 8.61 ∙ 2" �� � 0.54 

2遮0 ps RMS �
��� � 
�����������
���
�����������  �
 � 8.61 ∙ 2" �
 � 0.54 

����� � ��
���
���4��4�  �8 � 4.86 ∙ 2" � � 0.707 

PCIe Gen3 
 Rev遮 3遮1a 

����� � 
�����������
���
�����������  �� � 8.61 ∙ 2" �� � 0.54 

0遮5 ps RMS 
�
��� � 
�����������

���
�����������  �
 � 8.61 ∙ 2" �
 � 0.54 

����� � ��
����5�6 ∙ �

��
��7��7��7�
���
��7��7��7�  

9 � 10: ; 2"  
< � 2.2	 ; 10�
 ; �2"�
  

�= � 10: ∙ 2" 
�=� � 0.707 
�=
 � 1 

PCIe Gen4 
 Rev遮 4遮0 Defined only CDR function as follows 

 

Ver遮 0遮5 
����� � ��

����5�6 ∙ �
��
��7��7��7�
���
��7��7��7�  

9 � 9.5 ; 	10> ; 2"  
< � 4.36 ; 10�
 ; �2"�
  

�= � 10: ∙ 2"  

�=� � 0.707  
�=
 � 1  

 

Ver遮 0遮7 

����� � ��
����5�6 ∙ �

��
����7��7�
���
����7��7� ∙

�
����  

 
9 � 9.5 ; 	10> ; 2"  
< � 4.36 ; 10�
 ; �2"�
  

�= � 10: ∙ 2"  

�� � 4 ; 10? ∙ 2"  

照  
PCI Express Base Specification Revision 3遮1a p遮432~433把 439 
PCI Express Base Specification Revision 4遮0 Version 0遮5 p遮1002 
PCI Express Base Specification Revision 4遮0 Version 0遮7 Draft 
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 SG3225HBN PCIe  
HCSL  SG3225HBN

SG3225HBN SSC SRIS

SG3225HBN

SG3225HBN Pass SG3225HBN  

<PCIe Gen1> 

Architecture PLL1 ω 

[Mrad/s] PLL1 ζ PLL2 ω 

[Mrad/s] PLL2 ζ CDR ω 

[Mrad/s] CDR ζ把 Delay 
[ns Max遮]  

Jitter [ps] 
Pass逓Fail 

Result Spec遮 

Common 
Refclk Rx 

Rj [RMS] 11遮83∙2π 0遮54 0遮807∙2π 0遮54 1遮5∙2π NA 10  0遮139 4遮7 Pass 

Dj [P弊P]         0 41遮9 Pass 

 

 

 

 

 

 

 

 

 

 

<PCIe Gen2> 

Architecture PLL1 ω 
[Mrad/s] PLL1 ζ PLL2 ω 

[Mrad/s] PLL2 ζ CDR ω 
[Mrad/s] CDR ζ把 Delay 

[ns Max遮]  
Jitter [ps RMS] 

Pass逓Fail 
Result Spec遮 

Common 
Refclk Rx 

1遮5 MHz to 
Nyquist 

1遮82∙2π 1遮16 8遮61∙2π 0遮54   12  0遮113 
3遮1 

Pass 

4遮31∙2π 0遮54 8遮61∙2π 0遮54   12  0遮120 Pass 
10 kHz to 
1遮5 MHz         0遮033 3遮0 Pass 

Data 
Clocked 

Rx 

1遮5 MHz to 
Nyquist 

8遮61∙2π 0遮54       0遮120 
4遮0 

Pass 

8遮61∙2π 1遮75       0遮140 Pass 
10 kHz to 
1遮5 MHz         0遮030 7遮5 Pass 

SRNS 8遮61∙2π 0遮54 8遮61∙2π 0遮54     0遮170   

SRIS 8遮61∙2π 0遮54 8遮61∙2π 0遮54 4遮86∙2π 0遮707   0遮149 除2遮0測 仕Pass) 

 

  

Reference clock Phase Noise Jitter Transfer Functions 

Reference clock Phase Noise Jitter Transfer Functions 
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<PCIe Gen3> 

Architecture PLL1 ω 

[Mrad/s] PLL1 ζ PLL2 ω 

[Mrad/s] PLL2 ζ CDR ω 

[Mrad/s] CDR ζ把 Delay 
[ns Max遮]  

Jitter [ps RMS] 
Pass逓Fail 

Result Spec遮 

Co
m

m
on

 R
ef

cl
k 

Rx
 

HCC除s測 0遮448 
除0遮071∙2π測 14 0遮448 

除0遮071∙2π測 14 62遮83 
除10∙2π測  12 

 0遮017 

1遮0 

Pass 
H’CC除s測  0遮017 
HCC除s測 0遮896 

除0遮143∙2π測 14 0遮448 
除0遮071∙2π測 14 62遮83 

除10∙2π測  12 
 0遮026 

Pass 
H’CC除s測  0遮029 
HCC除s測 6遮02 

除0遮958∙2π測 0遮73 0遮448 
除0遮071∙2π測 14 62遮83 

除10∙2π測  12 
 0遮016 

Pass 
H’CC除s測  0遮014 
HCC除s測 12遮04 

除1遮92∙2π測 0遮73 0遮448 
除0遮071∙2π測 14 62遮83 

除10∙2π測  12 
 0遮022 

Pass 
H’CC除s測  0遮022 
HCC除s測 0遮448 

除0遮071∙2π測 14 1遮12 
除0遮178∙2π測 14 62遮83 

除10∙2π測  12 
 0遮036 

Pass 
H’CC除s測  0遮031 
HCC除s測 0遮896 

除0遮143∙2π測 14 1遮12 
除0遮178∙2π測 14 62遮83 

除10∙2π測  12 
 0遮039 

Pass 
H’CC除s測  0遮037 
HCC除s測 6遮02 

除0遮958∙2π測 0遮73 1遮12 
除0遮178∙2π測 14 62遮83 

除10∙2π測  12 
 0遮036 

Pass 
H’CC除s測  0遮031 
HCC除s測 12遮04 

除1遮92∙2π測 0遮73 1遮12 
除0遮178∙2π測 14 62遮83 

除10∙2π測  12 
 0遮038 

Pass 
H’CC除s測  0遮031 
HCC除s測 0遮448 

除0遮071∙2π測 14 4遮62 
除0遮734∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮015 

Pass 
H’CC除s測  0遮016 
HCC除s測 0遮896 

除0遮143∙2π測 14 4遮62 
除0遮734∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮026 

Pass 
H’CC除s測  0遮029 
HCC除s測 6遮02 

除0遮958∙2π測 0遮73 4遮62 
除0遮734∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮014 

Pass 
H’CC除s測  0遮013 
HCC除s測 12遮04 

除1遮92∙2π測 0遮73 4遮62 
除0遮734∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮021 

Pass 
H’CC除s測  0遮022 
HCC除s測 0遮448 

除0遮071∙2π測 14 11遮53 
除1遮84∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮031 

Pass 
H’CC除s測  0遮028 
HCC除s測 0遮896 

除0遮143∙2π測 14 11遮53 
除1遮84∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮034 

Pass 
H’CC除s測  0遮035 
HCC除s測 6遮02 

除0遮958∙2π測 0遮73 11遮53 
除1遮84∙2π測 1遮15 62遮83 

除1∙2π測  12 
 0遮032 

Pass 
H’CC除s測  0遮028 
HCC除s測 12遮04 

除1遮92∙2π測 0遮73 11遮53 
除1遮84∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮033 

Pass 
H’CC除s測  0遮029 

 

  
Reference clock Phase Noise Jitter Transfer Functions 
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<PCIe Gen3 除cont’d測> 

Architecture PLL1 ω 

[Mrad/s] PLL1 ζ PLL2 ω 

[Mrad/s] PLL2 ζ CDR ω 

[Mrad/s] CDR ζ把 Delay 
[ns Max遮]  

Jitter [ps RMS] 
Pass逓Fail 

Result Spec遮 

Data Clocked 
Rx 

0遮448 
除0遮071∙2π測 14   16遮57 

除2遮64∙2π測 1遮75   0遮017 

1遮0 

Pass 

0遮896 
除0遮143∙2π測 14   16遮57 

除2遮64∙2π測 1遮75   0遮032 Pass 

1遮12 
除0遮178∙2π測 14   16遮57 

除2遮64∙2π測 1遮75   0遮038 Pass 

4遮62 
除0遮734∙2π測 1遮15   16遮57 

除2遮64∙2π測 1遮75   0遮015 Pass 

11遮53 
除1遮84∙2π測 1遮15   16遮57 

除2遮64∙2π測 1遮75   0遮035 Pass 

6遮02 
除0遮958∙2π測 0遮73   16遮57 

除2遮64∙2π測 1遮75   0遮013 Pass 

12遮04 
除1遮92∙2π測 0遮73   16遮57 

除2遮64∙2π測 1遮75   0遮026 Pass 

0遮448 
除0遮071∙2π測 14   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮020 Pass 

0遮896 
除0遮143∙2π測 14   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮036 Pass 

1遮12 
除0遮178∙2π測 14   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮043 Pass 

4遮62 
除0遮734∙2π測 1遮15   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮017 Pass 

11遮53 
除1遮84∙2π測 1遮15   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮040 Pass 

6遮02 
除0遮958∙2π測 0遮73   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮015 Pass 

12遮04 
除1遮92∙2π測 0遮73   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮029 Pass 

SNRS 8遮61∙2π 0遮54 8遮61∙2π 0遮54     0遮170   

SRIS 8遮61∙2π 0遮54 8遮61∙2π 0遮54 107∙2π 0遮707把 1   0遮145 除0遮5測 仕Pass) 

 

 

 

 

 

 

 

 

 

 

  

Reference clock Phase Noise Jitter Transfer Functions 
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 XG5032HAN PCIe  
HCSL  XG5032HAN XG5032HAN

Pass XG5032HAN  

<PCIe Gen1> 

Architecture PLL1 ω 

[Mrad/s] PLL1 ζ PLL2 ω 

[Mrad/s] PLL2 ζ CDR ω 

[Mrad/s] CDR ζ把 Delay 
[ns Max遮]  

Jitter [ps] 
Pass逓Fail 

Result Result 

Common 
Refclk Rx 

Rj [RMS] 11遮83∙2π 0遮54 0遮807∙2π 0遮54 1遮5∙2π  10  0遮187 4遮7 Pass 

Dj [P弊P]         0 41遮9 Pass 

 

 

 

 

 

 

 

 

 

 

<PCIe Gen2> 

Architecture PLL1 ω 
[Mrad/s] PLL1 ζ PLL2 ω 

[Mrad/s] PLL2 ζ CDR ω 
[Mrad/s] CDR ζ把 Delay 

[ns Max遮]  
Jitter [ps RMS] 

Pass逓Fail 
Result Spec遮 

Common 
Refclk Rx 

1遮5 MHz to 
Nyquist 

1遮82∙2π 1遮16 8遮61∙2π 0遮54   12  0遮151 
3遮1 

Pass 

4遮31∙2π 0遮54 8遮61∙2π 0遮54   12  0遮161 Pass 
10 kHz to 
1遮5 MHz         0遮049 3遮0 Pass 

Data 
Clocked 

Rx 

1遮5 MHz to 
Nyquist 

8遮61∙2π 0遮54       0遮163 
4遮0 

Pass 

8遮61∙2π 1遮75       0遮184 Pass 
10 kHz to 
1遮5 MHz         0遮049 7遮5 Pass 

SRNS 8遮61∙2π 0遮54 8遮61∙2π 0遮54     0遮231   

SRIS 8遮61∙2π 0遮54 8遮61∙2π 0遮54 4遮86∙2π 0遮707   0遮199 除2遮0測 仕Pass) 

 

  

Reference clock Phase Noise Jitter Transfer Functions 

Reference clock Phase Noise Jitter Transfer Functions 
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<PCIe Gen3> 

Architecture PLL1 ω 

[Mrad/s] PLL1 ζ PLL2 ω 

[Mrad/s] PLL2 ζ CDR ω 

[Mrad/s] CDR ζ把 Delay 
[ns Max遮]  

Jitter [ps RMS] 
Pass逓Fail 

Result Spec遮 

Co
m

m
on

 R
ef

cl
k 

Rx
 

HCC除s測 0遮448 
除0遮071∙2π測 14 0遮448 

除0遮071∙2π測 14 62遮83 
除10∙2π測  12 

 0遮022 

1遮0 

Pass 
H’CC除s測  0遮022 
HCC除s測 0遮896 

除0遮143∙2π測 14 0遮448 
除0遮071∙2π測 14 62遮83 

除10∙2π測  12 
 0遮034 

Pass 
H’CC除s測  0遮038 
HCC除s測 6遮02 

除0遮958∙2π測 0遮73 0遮448 
除0遮071∙2π測 14 62遮83 

除10∙2π測  12 
 0遮021 

Pass 
H’CC除s測  0遮018 
HCC除s測 12遮04 

除1遮92∙2π測 0遮73 0遮448 
除0遮071∙2π測 14 62遮83 

除10∙2π測  12 
 0遮029 

Pass 
H’CC除s測  0遮028 
HCC除s測 0遮448 

除0遮071∙2π測 14 1遮12 
除0遮178∙2π測 14 62遮83 

除10∙2π測  12 
 0遮047 

Pass 
H’CC除s測  0遮040 
HCC除s測 0遮896 

除0遮143∙2π測 14 1遮12 
除0遮178∙2π測 14 62遮83 

除10∙2π測  12 
 0遮050 

Pass 
H’CC除s測  0遮047 
HCC除s測 6遮02 

除0遮958∙2π測 0遮73 1遮12 
除0遮178∙2π測 14 62遮83 

除10∙2π測  12 
 0遮047 

Pass 
H’CC除s測  0遮041 
HCC除s測 12遮04 

除1遮92∙2π測 0遮73 1遮12 
除0遮178∙2π測 14 62遮83 

除10∙2π測  12 
 0遮050 

Pass 
H’CC除s測  0遮040 
HCC除s測 0遮448 

除0遮071∙2π測 14 4遮62 
除0遮734∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮020 

Pass 
H’CC除s測  0遮021 
HCC除s測 0遮896 

除0遮143∙2π測 14 4遮62 
除0遮734∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮033 

Pass 
H’CC除s測  0遮039 
HCC除s測 6遮02 

除0遮958∙2π測 0遮73 4遮62 
除0遮734∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮018 

Pass 
H’CC除s測  0遮017 
HCC除s測 12遮04 

除1遮92∙2π測 0遮73 4遮62 
除0遮734∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮027 

Pass 
H’CC除s測  0遮028 
HCC除s測 0遮448 

除0遮071∙2π測 14 11遮53 
除1遮84∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮041 

Pass 
H’CC除s測  0遮037 
HCC除s測 0遮896 

除0遮143∙2π測 14 11遮53 
除1遮84∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮044 

Pass 
H’CC除s測  0遮046 
HCC除s測 6遮02 

除0遮958∙2π測 0遮73 11遮53 
除1遮84∙2π測 1遮15 62遮83 

除1∙2π測  12 
 0遮042 

Pass 
H’CC除s測  0遮037 
HCC除s測 12遮04 

除1遮92∙2π測 0遮73 11遮53 
除1遮84∙2π測 1遮15 62遮83 

除10∙2π測  12 
 0遮043 

Pass 
H’CC除s測  0遮037 
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<PCIe Gen3 除cont’d測> 

Architecture PLL1 ω 

[Mrad/s] PLL1 ζ PLL2 ω 

[Mrad/s] PLL2 ζ CDR ω 

[Mrad/s] CDR ζ把 Delay 
[ns Max遮]  

Jitter [ps RMS] 
Pass逓Fail 

Result Spec遮 

Data Clocked 
Rx 

0遮448 
除0遮071∙2π測 14   16遮57 

除2遮64∙2π測 1遮75   0遮024 

1遮0 

Pass 

0遮896 
除0遮143∙2π測 14   16遮57 

除2遮64∙2π測 1遮75   0遮042 Pass 

1遮12 
除0遮178∙2π測 14   16遮57 

除2遮64∙2π測 1遮75   0遮050 Pass 

4遮62 
除0遮734∙2π測 1遮15   16遮57 

除2遮64∙2π測 1遮75   0遮021 Pass 

11遮53 
除1遮84∙2π測 1遮15   16遮57 

除2遮64∙2π測 1遮75   0遮046 Pass 

6遮02 
除0遮958∙2π測 0遮73   16遮57 

除2遮64∙2π測 1遮75   0遮018 Pass 

12遮04 
除1遮92∙2π測 0遮73   16遮57 

除2遮64∙2π測 1遮75   0遮035 Pass 

0遮448 
除0遮071∙2π測 14   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮027 Pass 

0遮896 
除0遮143∙2π測 14   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮049 Pass 

1遮12 
除0遮178∙2π測 14   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮058 Pass 

4遮62 
除0遮734∙2π測 1遮15   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮023 Pass 

11遮53 
除1遮84∙2π測 1遮15   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮053 Pass 

6遮02 
除0遮958∙2π測 0遮73   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮020 Pass 

12遮04 
除1遮92∙2π測 0遮73   33遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測   0遮039 Pass 

SNRS 8遮61∙2π 0遮54 8遮61∙2π 0遮54     0遮231   

SRIS 8遮61∙2π 0遮54 8遮61∙2π 0遮54 107∙2π 0遮707把 1   0遮194 除0遮5測 仕Pass) 
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PLL CDR � � 

� � 除3dB 測

PCIe  

 Damping factor �  
14 1遮75 1遮15 0遮73 0遮54 

Na
tu

ra
l a

ng
le

 fr
eq

ue
nc

y 
� 

[M
ra

d逓
s]
 

 

0遮054∙2π 0遮396∙2π 0遮550∙2π 0遮718∙2π 0遮807∙2π  1遮5 MHz 

Ba
nd

w
id

th
 

0遮071∙2π 0遮529∙2π 0遮734∙2π 0遮958∙2π 1遮08∙2π  2 MHz 
0遮143∙2π 1遮06∙2π 1遮47∙2π 1遮92∙2π 2遮15∙2π  4 MHz 
0遮178∙2π 1遮32∙2π 1遮84∙2π 2遮39∙2π 2遮69∙2π  5 MHz 
0遮285∙2π 2遮11∙2π 2遮94∙2π 3遮83∙2π 4遮31∙2π  8 MHz 
0遮357∙2π 2遮64∙2π 3遮67∙2π 4遮79∙2π 5遮38∙2π  10 MHz 
0遮571∙2π 4遮23∙2π 5遮87∙2π 7遮66∙2π 8遮61∙2π  16 MHz 
0遮785∙2π 5遮81∙2π 8遮07∙2π 10遮54∙2π 11遮83∙2π  22 MHz 
1遮16∙2π 8遮61∙2π 12遮0∙2π 15遮6∙2π 17遮5∙2π  32遮6 MHz 

      
0遮01 dB 0遮5 dB 1 dB 2 dB 3 dB 

Peaking 
 

�把 �  BW  

 ��A6 � �B1 2 2�
 2 0�1 2 2�
�
 2 1    除PCIe Base Specification Rev 3遮1a Equation 4遮3遮5 測 

BW � ��A6
2"  

BW  

BW � �
2"B1 2 2�
 2 0�1 2 2�
�
 2 1 

 

 
• PCI Express Card Electromechanical Specification Revision 1遮1 

• PCI Express Jitter and BER Revision 1遮0 

• PCI Express Base Specification Revision 2遮1 

• PCI Express Base Specification Revision 3遮1a 

• PCI Express Base Specification Revision 4遮0 Version 0遮5 

• PCI Express Base Specification Revision 4遮0 Version 0遮7 Draft 

 


