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PCI Express® জই॓ঞথ५ॡটॵॡभ Jitter ਏ੷ல஘ 

     TN160418TD  
 

ْ໪ਏٓ 
PCI Express 除PCIe測मؚPCI弊SIG पथੁ৒औोञৈச३জ॔ঝॖ؞থॱشইख़ش५ૠતभ঳णदؚএॖথॺ؞ॶ؞شএॖথॺ

மਢपेॊૡଛ্ૄ॑धढथःॊ؛PC भఁ୑ং५धखथઁऎ൤఺खञ PCI ং५मؚॖথॱشॿॵॺपेॊੲਾ୤भੜপपൣ

ःૡଛச২भৈச৲ऋ੷ीैोञऋؚঃছঞঝॖথॱشইख़ش५भૡଛச২भ଒ੀ॑ಶइؚPCI ং५भ৏ಲदुँॊ PCI 

Express ऋੁ৒औोञ؛जभఝୠ்भઁऔऊैؚPC टऐदमऩऎ१شংؚ५ॺঞش४ृੌा੢ाਃஓؚॿॵॺডشॡਃஓभ

ংॵॡউঞشথऩनؚপઍ୤ॹشॱ஫ଛ॑૑ਏधघॊ॔উজॣش३ঙথद఼৷औोथःॊ؛ 

ম੶হदमؚPCI Express पउऐॊজই॓ঞথ५ॡটॵॡभ Jitter ਏ੷ல஘पঢ়घॊੰହधؚਈిऩग़উ९থभॱॖ঑থॢॹ

ংॖ५९জগش३ঙথ॑ງஂघॊ؛ 

ऩउؚਠৎਡपउःथ PCI Express ਈৗல஘म Gen3 除Revision 3遮1a把 2015逓12逓7 update測दँॊ؛ઃ਋ૠતभ Gen4 पण

ःथमਠ૔ੁ৒রदँॊऋؚ૞અੲਾधखथ঳৖ੰହपਸइञ؛ 

 

ْPCI Express ૡଛச২ٓ 
PCIe भૡଛச২मؚ੟৶ಽச২द 1 ঞشথँञॉ 2遮5Gbps除Gen1測把 5遮0Gbps除Gen2測把 8遮0Gbps除Gen3測धखथःॊ؛ऩउؚ

PCIe दम Gen1把Gen2 पथ 8b逓10bؚGen3 पथ 128b逓130b ग़থ॥شॻ॑ষअञीؚॹشॱজথॡಽச২قৰ஍ॹشॱૡଛ

ச২كम੟৶ಽச২ेॉु೚ऎऩॊ؛૏঻भୀः॑৥નपघॊञीؚPCIe ੟৶ಽச২म Gbps दमऩऎ GT逓ۢभ౐ਜ਼॑৷ः

ॊऒधऋ੗ः؛ಌपؚঞشথ॑ളਯ൶बथச২॑঱ऑॊऒधु૭ચदؚx1把 x2把 x4把 x8把 x16把 x32 ऋல஘৲औोथःॊ؛ 

Table 1 पؚ1 ঞشথਊञॉभ੟৶ಽச২ؚउेलॹشॱজথॡಽச২भ঳༮॑ંघقGen4 पणःथु૞અൕൗ؛ك 

Table 1 : PCIe 1 ঞشথਊञॉभৢਦச২ 

 ੟৶ಽச২ [GT逓s] ॹشॱজথॡಽச২ [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 

 

ْজই॓ঞথ५ॡটॵॡभ॔شय़ॸॡॳকध४ॵॱૠતٓ 
PCIe भজই॓ঞথ५ॡটॵॡभਗ਼ਞ৓ல஘मؚHCSL除high弊speed current steering logic測ૠતऋి৷औोॊ؛ఢణਯல஘प

णःथमؚোৡఢణਯ॑ 100MHzؚఢణਯု୷॑±300ppm धखथःॊ؛जखथؚPCIe दमজই॓ঞথ५ॡটॵॡभ஫ଛ্

১पेढथৣ੶भ 4 णभ॔شय़ॸॡॳক॑৒ीथःॊ؛ 

 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 

૚॔شय़ॸॡॳকध Gen1~3 पૢगथؚजोझोप४ॵॱૠતக॑৒ीथःॊ؛ 

ਰৣؚजभ 4 णभ॔شय़ॸॡॳকभହ৥धؚजोझोपৌૢघॊ४ॵॱૠત॑੶घ؛ 
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1. Common Refclk Rx Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1遮1 ४ॵॱૠતपणःथ 

ऒभ॔شय़ॸॡॳকम  ؛णभॡটॵॡ౺ऊैଛਦડ除Tx測धਭਦડ除Rx測पজই॓ঞথ५ॡটॵॡ॑୹ஔघॊଡਛधखथःॊڭؚ

জই॓ঞথ५ॡটॵॡभਜ਼ৼঀॖ६॑�����把 ४ॵॱ஫୸ঢ়ਯ॑������धघॊधؚRx द௴೾औोॊজই॓ঞথ५ॡটॵॡभ

ਜ਼ৼঀॖ६������मৣ੶भૄद਀औोॊ؛ 

 ������ � ����� ∙ ������ 
������मਜ਼ৼঀॖ६धखथ੭ैोॊञीؚ஋ীघॊऒधद४ॵॱपఌ઴खؚૠતधසैख়ॎचथ়౯ਖ਼৒॑ষअ؛ 

������म ঱ؚ௕भ Tx उेल Rx PLL把 CDR जोझोभ४ॵॱ஫୸ঢ়ਯ�����把 �
���把 �����भ়ਛधऩॊ؛ऒोैम Equation 

1 द਀औोؚಕથഓఢణਯ�
ؚॲথআথॢই॓ॡॱ�॑৷ःथ਀ਠऔोॊ؛૚ PCIe Gen ൐प৒ଝऔोञ������把 �
把 �उे

ल������ऊै଑লऔोॊ४ॵॱपৌघॊૠતக॑ Table 2 पऽधीॊੁق৒রभ Gen4 पणःथु૞અൕൗधखञ؛كPCIe 

Gen ൐पঢ়ਯ়ਛ্১ृঃছওشॱல஘கऋ౮ऩॊञीؚିਔ॑ਏघॊ؛ 

 

1遮2 ম॔شय़ॸॡॳকपणःथ 

�����भঀॖ६્ਙ॑੅णজই॓ঞথ५ॡটॵॡमؚڮणपীวऔोथ Tx उेल Rx PLL प୹ஔऔोॊ؛जखथؚTx उे

ल Rx PLL दमজই॓ঞথ५ॡটॵॡऋਚ஦भఢణਯपዅ೅औोॊ؛জই॓ঞথ५ॡটॵॡभ४ॵॱमؚPLL भঝشউইॕ

ঝॱभढ़ॵॺड़ইఢణਯਰৣभਛীमৢૌखؚढ़ॵॺड़ইఢణਯਰ঱भਛীमढ़ॵॺऔोॊ؛जभञीؚPLL म४ॵॱपৌ

खथটشঃ५ইॕঝॱभ૽સ॑ંघ؛ম॔شय़ॸॡॳকभৃ়ؚCDR पथ௴೾औोॊ४ॵॱमؚTx उेल Rx PLL पथই

ॕঝॱজথॢऔोञ४ॵॱभ୷ীधखथৄइॊऒधपऩॊ؛PCIe ல஘दमؚऒभ४ॵॱपৌखथૠત॑ਝऐथःॊञीؚ

জই॓ঞথ५ॡটॵॡभ४ॵॱप঱੶भઅൟ॑ਸइॊ૑ਏऋँॊ؛जऒद PؚCIe ல஘दमؚ૚ PLL ॑ 2nd Order भ४ॵॱ

ইॕঝॱधाऩख ডؚش५ॺॣش५भಕથഓఢణਯ उؚेलॲথআথॢই॓ॡॱ॑ਝ৒खथ४ॵॱ஫୸ঢ়ਯ॑৒ଝखथःॊ؛ 

Gen1 उेल Gen3 दमؚCDR除Clock Data Recovery測ुઅൟपஅीؚCDR पৌखथ 1st Order भ४ॵॱইॕঝॱधखथ

ಕથഓఢణਯधॲথআথॢই॓ॡॱ॑ਝ৒ؚ४ॵॱ஫୸ঢ়ਯ॑৒ଝखथःॊق؛ऩउؚੁ৒রभ Gen4 पउःथमؚGen3

ध৊஘ऩ৒ଝधखथःॊكऩउؚऒभ॔شय़ॸॡॳকपउःथमؚTx PLL ॑৽૓खञॡটॵॡध Rx PLL ॑৽૓खञॡটॵ

ॡ৑पেगॊਈপ஫ဦ೚భৎ৑୷॑અൟघॊ૑ਏऋँॊ؛஫ဦ೚భৎ৑୷॑ T धघॊध �ؚ�����भૄपஅऽोॊ����भඨद

஫ဦ೚భী॑અൟखथःॊ؛ 

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 भ૚ঈটॵॡभ४ॵॱ஫୸ঢ়ਯ 

 ����� � 
�����������
���
�����������

 ҩҩҩ Tx PLL Transfer Function 

 �
��� � 
�����������
���
�����������

 ҩҩҩ Rx PLL Transfer Function 

 ����� � �
����

   ҩҩҩ CDR Transfer Function 

 

Table 2 : Common Refclk Rx Architecture भ૚ঃছওشॱ঳༮ 

 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 ∙  ص "2

 Dj : 41遮9 ps P弊P ص ص ص ص

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 ص ص ص ص

除10kHz to 1遮5MHz測 

PCIe Gen3 
 Rev遮 3遮1a 

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

������, �′�����धुपੑ઴घॊ؛ 

�
� � 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 
�� �  ص 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૚ঢ়ਯૄउेलঃছওشॱमؚৣ੶ધ൴ेॉਬ৷ 
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 ४ॵॱૠતपणःथ 

ऒभ॔شय़ॸॡॳকम Rؚx पઉமজই॓ঞথ५ॡটॵॡम୹ஔऔोङ ॹؚشॱपඇी੢ऽोञॡটॵॡੲਾ॑੪प CDR द

ગেखञॡটॵॡ॑৷ःॊଡਛधखथःॊ؛জই॓ঞথ५ॡটॵॡभਜ਼ৼঀॖ६॑�����ؚ४ॵॱ஫୸ঢ়ਯ॑�,����धघॊ

धؚRx द௴೾औोॊজই॓ঞথ५ॡটॵॡभਜ਼ৼঀॖ६�,����मৣ੶भૄद਀औोॊ؛ 

 �,���� � ����� ∙ �,���� 
�,����मؚ঱௕भ Tx PLL把 CDR जोझोभ४ॵॱ஫୸ঢ়ਯ�����把 �����भ়ਛधऩॊ؛�����把 �����म Equation 2 द਀औ

ोॊ؛�,����पणःथुؚPCIe Gen ൐पঢ়ਯ়ਛ্১ृঃছওشॱல஘கऋ౮ऩॊ؛जोझोप৒ଝऔोञ४ॵॱ஫୸ঢ়

ਯ�,����ؚಕથഓఢణਯ�
ؚॲথআথॢই॓ॡॱ�ؚउेल�,����ऊै଑লऔोॊ४ॵॱपৌघॊૠતக॑ Table 3 पऽध

ीॊ؛ 

 

2遮2 ম॔شय़ॸॡॳকपणःथ 

	�����भঀॖ६્ਙ॑੅णজই॓ঞথ५ॡটॵॡमؚTx PLL प୹ஔऔो४ॵॱऋইॕঝॱজথॢऔोॊ؛Tx PLL दዅ೅औ

ोञॡটॵॡमؚॹشॱपඇी੢ऽो Rx ष஫ଛऔोؚCDR पোৡऔोॊ؛CDR दमؚ঳ಹप PLL ৚ଡ଼॑৷ःथؚॹشॱ

पඇी੢ऽोञॡটॵॡ॑ગেघॊ؛CDR प৔୉घॊ PLL ৚ଡ଼भ৿੿॑અइॊधؚোৡघॊॹشॱपஅऽोॊ४ॵॱभअ

ठؚPLL भঝشউইॕঝॱभढ़ॵॺड़ইఢణਯਰৣम४ॵॱप୯జ除ৢૌ測खؚढ़ॵॺड़ইఢణਯਰ঱म४ॵॱप୯జदऌऩ

ः除ᄭ૵測धःअ્ਙदॡটॵॡ॑ગেطলৡघॊऒधऊैؚPLL मটشঃ५ইॕঝॱभ४ॵॱ஫୸ঢ়ਯ॑ંघ؛खऊखؚॹ

ॱधॡটॵॡ৑प६ঞऋشॱधॡটॵॡभৼৌ৓ঢ়બ॑અइञৃ়ؚढ़ॵॺड़ইఢణਯਰৣम४ॵॱप୯జघॊञीؚॹش

৅েचङ४ॵॱऋลઽऔोॊऋؚढ़ॵॺड़ইఢణਯਰ঱म४ॵॱप୯జदऌऩःञीؚॹشॱधॡটॵॡ৑प६ঞऋ৅েख

४ॵॱऋลઽऔोऩःऒधऊैؚCDR मঁॖঃ५ইॕঝॱभ४ॵॱ஫୸ঢ়ਯधऩॊ؛ 

PCIe Gen1 दमؚম॔شय़ॸॡॳকम৒ଝऔोथःऩः؛Gen2 दमؚCDR भ४ॵॱ஫୸ঢ়ਯमઅൟऔोङؚGen3 पथ

2nd Order भ४ॵॱইॕঝॱधखथ CDR भ४ॵॱ஫୸ঢ়ਯ॑৒ଝखथःॊق؛ऩउؚੁ৒রभ Gen4 पउःथमؚম॔ش

य़ॸॡॳকम৒ଝऔोथःऩःك 

  

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 भ૚ঈটॵॡभ४ॵॱ஫୸ঢ়ਯ 

 ����� � 
�����������
���
�����������

 ҩҩҩ Tx PLL Transfer Function 

 ����� � 
�����������
���
�����������

 ҩҩҩ CDR Transfer Function 

 

Table 3 : Data Clocked Rx Architecture भ૚ঃছওشॱ঳༮ 

 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 
 ص ص ص

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૚ঢ়ਯૄउेलঃছওشॱमؚৣ੶ધ൴ेॉਬ৷ 
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 ४ॵॱૠતपणःथ 

ऒभ॔شय़ॸॡॳকम ଛؚਦડ除Tx測धਭਦડ除Rx測जोझोपॡটॵॡ౺॑৷ਔख ଻ؚશपজই॓ঞথ५ॡটॵॡ॑୹ஔघॊ

ଡਛधखथःॊ؛ऩउؚSSC除Spread Spectrum測ਃચહऌজই॓ঞথ५ॡটॵॡभి৷मಅઍऔोथःऩः؛জই॓ঞথ

५ॡটॵॡभਜ਼ৼঀॖ६॑�����把	�
���ؚTx उेल Rx PLL भ४ॵॱ஫୸ঢ়ਯ॑�����把	�
���धघॊधؚRx द௴೾औोॊজ

ই॓ঞথ५ॡটॵॡभਜ਼ৼঀॖ६�-./-���मৣ੶भૄद਀औोॊ؛ 

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

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

 �
��� � 
�����������
���
�����������

 ҩҩҩ Rx PLL Transfer Function 

�-./-���मؚTx उेल Rx PLL जोझोभ४ॵॱभ੸ଭਮ਴্உधऩॊञीؚ౎भ 2 णभ॔شय़ॸॡॳকेॉुడखः४

ॵॱ૖੯धऩॊ؛Gen2 उेल Gen3 पउःथ Tؚx उेल Rx PLL भ४ॵॱ஫୸ঢ়ਯपउऐॊಕથഓఢణਯ�
ؚॲথআথॢ

ই॓ॡॱ�मؚ�
�, �

 � 8.61 ∙ 2"把 ��, �
 � 0.54धखथःॊ؛खऊखؚম॔شय़ॸॡॳকपमؚ�-./-���ऊै଑লऔोॊ४

ॵॱपৌघॊૠતகऋਝ৒औोथःऩःे؛ढथ়ؚ౯ਖ਼৒भৌ଴धमऩैऩःऋؚ౎भڮणभ॔شय़ॸॡॳকभૠતகे

ॉु৵औः४ॵॱகदँोयؚેীऩ્ਙध੉इॊ؛ 

 

3遮2 ম॔شय़ॸॡॳকपणःथ 

जोझोஆয়खञঀॖ६્ਙ�����把	�
���॑੅णজই॓ঞথ५ॡটॵॡऋؚTx उेल Rx PLL पथ४ॵॱऋইॕঝॱজথॢ

औोथ Rx प୹ஔऔोॊ؛ऒोैभ४ॵॱमؚ਌प Random Jitter धऩॊञीؚRx पथ௴೾औोॊ४ॵॱमؚTx उेल

Rx PLL जोझोभ४ॵॱभ੸ଭਮ਴্உ॑ੑ઴घॊऒधपेढथ়ਛघॊऒधऋदऌॊ؛ 

PCIe Gen1 दम মؚ॔شय़ॸॡॳকम৒ଝऔोथउैङ Gؚen2 उेलگपथম॔شय़ॸॡॳকपेॊঀॖ६॑৒ଝखथः

ॊق؛ऩउؚੁ৒রभ Gen4 पउःथमؚম॔شय़ॸॡॳকम৒ଝऔोथःऩःك  

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 ४ॵॱૠતपणःथ 

ऒभ॔شय़ॸॡॳকमؚଛਦડ除Tx測धਭਦડ除Rx測जोझोप SSC ॑৷ਔखؚ଻શप SSC ॑জই॓ঞথ५ॡটॵॡधखथ୹

ஔघॊଡਛधखथःॊ؛জই॓ঞথ५ॡটॵॡभਜ਼ৼঀॖ६॑�����把	�
���ؚTx उेल Rx PLL भ४ॵॱ஫୸ঢ়ਯ॑

�����把	�
��� CؚDR भ४ॵॱ஫୸ঢ়ਯ॑�����धघॊध Rؚx द௴೾औोॊজই॓ঞথ५ॡটॵॡभਜ਼ৼঀॖ६�-.3-���मৣ੶

भૄद਀औोॊ؛ 

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

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

 �
��� � 
�����������
���
�����������

 ҩҩҩ Rx PLL Transfer Function 

ऩउؚCDR पৌखथमؚ2nd Order ঁॖঃ५ইॕঝॱधखथ४ॵॱ஫୸ঢ়ਯ॑৒ଝखथःॊ؛Gen2把 Gen3 जोझोद౮

ऩॊ४ॵॱ஫୸ঢ়ਯऋ৒ଝऔोथउॉؚৣ੶भૄद਀औोॊ؛ 

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

 ����� � ��
����5�6 ∙ �

��
��7��7��7�
���
��7��7��7�

 ҩҩҩ CDR Transfer Function for Gen3 

Tx逓Rx PLL उेल CDR भ४ॵॱ஫୸ঢ়ਯ除ইॕঝॱ測पउऐॊಕથഓఢణਯ�ؚॲথআথॢই॓ॡॱ�ؚउेल�-.3-���ऊै

଑লऔोॊ४ॵॱपৌघॊૠતக॑ Table 4 पऽधीॊ؛ 

  

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 ম॔شय़ॸॡॳকपणःथ 

जोझोஆয়खञঀॖ६્ਙ�����把	�
���॑੅णজই॓ঞথ५ॡটॵॡऋؚTx उेल Rx PLL पथ४ॵॱऋইॕঝॱজথॢ

औोथ CDR प୹ஔऔोॊ؛जोैभॡটॵॡ৑पम SSC पेॊਜ਼ৼॻজইॺऋோ૔घॊऋؚCDR उःथਜ਼ৼॻজইॺप

୯జखञગেॡটॵॡ॑েਛघॊऒधदؚਜ਼ৼॻজইॺम௾ுऔोॊ؛जोध৊ৎप૚ॡটॵॡपஅऽोॊ४ॵॱਛীुؚ

CDR पथইॕঝॱজথॢऔोॊ؛ऒोैभ४ॵॱम ਌ؚप Random Jitter धऩॊञी Rؚx पथ௴೾औोॊ४ॵॱम Tؚx उ

ेल Rx PLL जोझोभ४ॵॱभ੸ଭਮ਴্உ॑ੑ઴घॊऒधपेढथ়ਛघॊऒधऋदऌॊ؛ 

PCIe Gen1 दम মؚ॔شय़ॸॡॳকम৒ଝऔोथउैङ Gؚen2 उेलگपथম॔شय़ॸॡॳকपेॊঀॖ६॑৒ଝखथः

ॊق؛ऩउؚੁ৒রभ Gen4 पउःथमؚম॔شय़ॸॡॳকम৒ଝऔोथःऩःऋؚSRIS CDR function भ੶ൗँॉك؛ 

 

Table 4 : SRIS Architecture भ૚ঃছওشॱ঳༮ 

 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  

 ص

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૚ঢ়ਯૄउेलঃছওشॱमؚৣ੶ધ൴ेॉਬ৷ 
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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ْႨ঺৅ஷஓ SG3225HBN भ PCIe ४ॵॱ੥ટٓ 
Ⴈ঺ HCSL লৡ৅ஷஓ SG3225HBN भਜ਼ৼঀॖ६पؚ૚॔شय़ॸॡॳকऋਏ੷घॊ४ॵॱ஫୸ঢ়ਯ॑ి৷खؚ४ॵॱपఌ઴

खञ੥ટउेलૠતக॑ਰৣपંघ؛ऩउؚSG3225HBN म SSC दमऩःञी SRIS मৌ଴ਗटऋؚ૞અप੥ટൕൗखञ؛

঳୻धखथؚ້౦भ૖੯ৣदभ४ॵॱ஫୸ঢ়ਯؚउेल४ॵॱ஫୸ঢ়ਯి৷৐৏भ SG3225HBN ਜ਼ৼঀॖ६भॢছইुൕൗ

खञ؛৸थभ૖੯पउःथؚSG3225HBN म Pass ਖ਼৒धऩढथःॊق؛SG3225HBN ถ಍ல஘मؚऒठैك 

<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] 41 0  ص ص ص ص ص ص ص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 0  12 ص ص遮113 
3遮1 

Pass 

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

Data 
Clocked 

Rx 

1遮5 MHz to 
Nyquist 

8遮61∙2π 0遮54 0  ص ص ص ص ص遮120 
4遮0 

Pass 

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

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

SRIS 8遮61∙2π 0遮54 8遮61∙2π 0遮54 4遮86∙2π 0遮707 0  ص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 ص 

 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮017 

1遮0 

Pass 

0遮896 
除0遮143∙2π測 14 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮032 Pass 

1遮12 
除0遮178∙2π測 14 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮038 Pass 

4遮62 
除0遮734∙2π測 1遮15 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮015 Pass 

11遮53 
除1遮84∙2π測 1遮15 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮035 Pass 

6遮02 
除0遮958∙2π測 0遮73 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮013 Pass 

12遮04 
除1遮92∙2π測 0遮73 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮026 Pass 

0遮448 
除0遮071∙2π測 14 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮020 Pass 

0遮896 
除0遮143∙2π測 14 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮036 Pass 

1遮12 
除0遮178∙2π測 14 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮043 Pass 

4遮62 
除0遮734∙2π測 1遮15 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮017 Pass 

11遮53 
除1遮84∙2π測 1遮15 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮040 Pass 

6遮02 
除0遮958∙2π測 0遮73 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮015 Pass 

12遮04 
除1遮92∙2π測 0遮73 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮029 Pass 

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

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

 

 

 

 

 

 

 

 

 

 

  

Reference clock Phase Noise Jitter Transfer Functions 
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ْႨ঺৅ஷஓ XG5032HAN भ PCIe ४ॵॱ೾৒੥ટٓ 
Ⴈ঺ HCSL লৡ৅ஷஓ XG5032HAN पঢ়खथुؚ৐ඨ৊஘पનੳखञ੥ટ॑ਰৣपંघ؛XG5032HAN ुؚ৸थभ૖੯पउ

ःथ Pass ਖ਼৒धऩढथःॊق؛XG5032HAN ถ಍ல஘मؚऒठैك 

<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 0  10 ص遮187 4遮7 Pass 

Dj [P弊P] 41 0  ص ص ص ص ص ص ص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 0  12 ص ص遮151 
3遮1 

Pass 

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

Data 
Clocked 

Rx 

1遮5 MHz to 
Nyquist 

8遮61∙2π 0遮54 0  ص ص ص ص ص遮163 
4遮0 

Pass 

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

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

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

 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص 
 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 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮024 

1遮0 

Pass 

0遮896 
除0遮143∙2π測 14 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮042 Pass 

1遮12 
除0遮178∙2π測 14 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮050 Pass 

4遮62 
除0遮734∙2π測 1遮15 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮021 Pass 

11遮53 
除1遮84∙2π測 1遮15 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮046 Pass 

6遮02 
除0遮958∙2π測 0遮73 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮018 Pass 

12遮04 
除1遮92∙2π測 0遮73 16 ص ص遮57 

除2遮64∙2π測 1遮75 0  ص遮035 Pass 

0遮448 
除0遮071∙2π測 14 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮027 Pass 

0遮896 
除0遮143∙2π測 14 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮049 Pass 

1遮12 
除0遮178∙2π測 14 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮058 Pass 

4遮62 
除0遮734∙2π測 1遮15 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮023 Pass 

11遮53 
除1遮84∙2π測 1遮15 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮053 Pass 

6遮02 
除0遮958∙2π測 0遮73 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮020 Pass 

12遮04 
除1遮92∙2π測 0遮73 33 ص ص遮8 

除5遮38∙2π測 
0遮73 

除0遮54?測 0  ص遮039 Pass 

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

SRIS 8遮61∙2π 0遮54 8遮61∙2π 0遮54 107∙2π 0遮707把 1 0  ص遮194 除0遮5測 仕Pass) 
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ْ४ॵॱ஫୸ঢ়ਯभఝୠ்؞আشय़থॢपणःथٓ 
PLL ृ CDR भ४ॵॱ஫୸ঢ়ਯमؚಕથഓఢణਯ�ؚॲথআথॢই॓ॡॱ� पथ਀औोॊऋؚऒोैभঃছওشॱदमؚ४ॵॱ

஫୸ঢ়ਯभ੅णইॕঝॱ્ਙऋཔ඼खपऎः؛जऒद �ؚ఺ल�पৌघॊఝୠ்除3dB ੖ဃৎभఢణਯ測उेलআشय़থॢभৌૢ

਀॑ંघ້ق؛౦৖ীभಕથഓఢణਯऋؚPCIe ல஘भ४ॵॱ஫୸ঢ়ਯपउःथઞ৷औोथःॊك 

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

 ڃ ڃ ڃ ڃ ڃ 
0遮01 dB 0遮5 dB 1 dB 2 dB 3 dB 

Peaking 
 

ऩउؚಕથഓఢణਯ�把 ॲথআথॢই॓ॡॱ� उेल ఝୠ் BW भঢ়બमؚৣ੶भৢॉ؛ 

 ��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"  

घऩॎठؚBW मৣ੶भૄद઴লदऌॊ؛ 

BW � �
2"B1 2 2�
 2 0�1 2 2�
�
 2 1 

 

ْ૞અધ൴ٓ 
• 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 

 


