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9.3.43 DEVICE CONTROL REGISTER OFFSET 70R......eiiiiiiiiiiiiiii e iseeeniiie ettt ee e 90
9.3.44 DEVICE STATUS REGISTHROFFSET 70N.......cutiiiiiiiiiiiee e smmes e a1
9.3.45 LINK CAPABILITIES REGISTEROFFSET 74h......cciiiiiiiiiiie e 91
9.3.46 LINK CONTROL REGISTEROFFSET 78h.....ciiiiiiiiiiiiieiiit et e 92
9.3.47 LINK STATUS REGISTEROFFSET 78N.....cciiiiiiiiiie et 93
9.3.48 SLOT CAPABILITIES REGISTHROFFSET 7Ch (Downstream Port Only).........ccccveeriiiviieeennns. 93
9.3.49 SLOT CONTROL REGISTHROFFSET 80h (Downstream Port Only)..........ccccovviiiiiiiceneeennnne 94
9.3.50 SLOT STATUS REGISTEROFFSET 80h (Downstream Port ONly)...........ocouveeeeeiiiieenniiiiieeeenns 94
9.3.51 DEVICE CAPABILITIES REGISTERI 20FFSET 8CHh......ccciiiiiiiiiiiiiiiieeniite e e 95
9.3.52 DEVICE CONTROL REGISTERI 20FFSET 90N.......cotiiiiiiiiiiiiiesieeriee et 95
9.3.53 DEVICE STATUS REGISTER DFFSET 90N......ccciiiiiiiiiiieiiieeee e e e 96
9.3.54 LINK CAPABILITIES REGISTER R OFFSET 94h.....coiiiiiiiiiie e reemiee e 96
9.3.55 LINK CONTROL REGISTERI20FFSET 98N.....cccuiiiiiiiiieiiiiee ettt 926
9.3.56 LINK STATUS REGISTERI20FFSET 98h....ccciiiiiiiiiiiiiiiiiieeeieee ettt eeeie e e 97
9.3.57 SLOT CAPABILITIES REGISTER DFFSET OCh.....ccciiiiiiiiiiiiiiiiiiieeiiiee e 97
9.3.58 SLOT CONTROL REGISTER DFFSET AOD....cciiiiiiiiiiiiiiiitiieeiee et 97
9.3.59 SLOT STATUS REGISTER DFFSET AOD ..ottt rmmee e 97
9.3.60 SSID/SSVID CAPATILITIES REGISTERFFSET Adh......cooiiiiiiiiiiie e 97
9.3.61 SUBYSTEM VENDOR ID REGISTHROFFSET A8h......ccciiiiiiiiiiie e 98
9.3.62 SUBSYSTEM ID REGISTEROFFSET ABN.......oiiiiiiiiiiiiiie ettt smme e a8
9.3.63 MSIX CAPATILITIES REGISTEROFFSET Bl (Upstream Port Only)........ccccovvveeiniiereiacenninenn. 98
9.3.64 MSI-X TABLE OFFSET/TABLE BIR REGISTERFFSET B4h (Upstream Port Only)................. 98
9.3.65 MSI- X PBA OFFSET PBA BIR REGISTEROFFSET B8h (Upstream Port Only)....................... 98
9.3.66 BAR 0 CONFIGURATION REGISTEROFFSET EOh (Upstream Port Only).........cccceeeeeirivviennee. 98
93.67 BAR 01 CONFIGURATION REGISTEROFFSET E4h (Upstream Port Only)..........cccccceeevninnen. 99
9.3.68 PCI EXPRESS ADVANCED ERROR REPORTING ENHANCED CAPABILITY HEADER REGISTER
L@ T ST = I 00 ST ST O PPPPPPPPPP Q9
9.3.69 UNCORRECTABLE ERROR STATUS REGISTERFSET 104h.......cccciiiiiiiiiiiiicee e 100
9.3.70 UNCORRECTABLE ERROR MASK REGISTEBRFFSET 108h.......c.cociiiiiiiiiiieieeriee e 100
9.3.71 UNCORRECTABLE ERROR SEVERITY REGISTBERFSET 10Ch.......cccccviiiiiiiiiieceeee e 101
9.3.72 CORRECTABLE ERROR STATUS REGISTERFSET 110h........cccoiiiiiiiiiiiiiceniiieeee e 102
9.3.73 CORRECTABLE ERROR MASK REGISTEBFFSET 114h......c.coviiiiiiiiiiieeieee e 102
9.3.74 ADVANCE ERROR CAPABILITIES AND CONTROL REGISTERFSET 118h.........ccccuvvveeennn. 103
9.3.75 HEADER LOG REGISTEROFFSET From 11Ch t0 128h.......cccociiiiiiiiiiiiieeniiee e 103
9.3.76 PCI EXPRESS VIRTUAL CHANNEL ENHANCED CAPABILITYHEADER REGISTHFSET 130h
103
9.3.77 PORT VC CAPABILITY REGISTER DFFSET 134h.......ccciiiiiiiiiiieiieeeiie e 103
9.3.78 PORT VC CAPABILITY REGISTER DFFSET 138h.......cuuiiiiiiiiiiiiiiieee e 104
9.3.79 PORT VC CONTROL REGISTERIFFSET 13CHh.....ciiiiiiiiiiiiiiiiieceeee e 104
9.3.80 PORT VC STATUS REGISTERFFSET L13Ch.....cuiiiiiiiiiiiiii et 104
9.3.81 VC RESOURCE CAPABILY REGISTER (Q) OFFSET 140h......ccceviiiiiiiiiieeee e 104
9.3.82 VC RESOURCE CONTROL REGISTERI(@QFFSET 144h.......ccccoiiiiiiiiiie e 105
9.3.83 VC RESOURCE STATUS REGISTERI (QFFSET 148h......ccciiiiiiiiiie et 105
9.3.84 DEVICE SERIAL NUMBER ENHANCED CAPABILITY HEADER REGISTBRFSET 1A0h.....105
9.3.85 DEVICE SERIAL NUMBER LOWHRW REGISTER OFFSET 1A4h.........cooiiiiiiiiiie e 105
9.3.86 DEVICE SERIAL NUMBER HIGHER DW REGISTERFFSET 1A8h.......cccccoviiiiiiiiiiiceee, 105
9.3.87 PClI EXPRESS POWER BUDGETINGIHANCED CAPABILITY HEADER REGISTERFFSET
1BON (UPSLrEam PO ONIY)....eeiiiiiei it rctee sttt ettt e rmeee sttt e e e s skttt e e e e s smeee s anbbbeeeeessnbbneeeeesrnen 106
9.3.88 DATA SELECT REGISTEROFFSET 1B4h (Upstream Port Only).........ccccceevviiviineciieeee e 106
9.3.89 POWER BUDGETING DATA REGISTERFFSET 1B8h (Upstream Port Only)..........cccovvee.nd 106
9.3.90 POWER BUDGET CAPABILITY REGISTERFFSET 1BCh (Upstream Port Only).................. 106
9.3.91 ACS ENHANCED CAPABILITY HEADER REGISTIEGFFSET 1C0h (Downstream Port Only)106
9.3.92 ACS CAPABILITY REGISTEROFFSET 1C4h (Downstream Port Only).........ccccceeevvveiinennennn. 107
9.3.93 EGRESS CONTROL VECTOR REGISTER-FSET 1C8h (Downstream Port Only)................. 107
PI7C9X3G816GP Page7 of 319 September 2021

Document Number 43670 Rev 2-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G816GP
9.3.94 MULTI-CAST ENHANCED CAPABILITY HEADER REGISTEBFFSET 1DOR..........ccveevnnnnnen 107
9.3.95 MULTI-CAST CAPABILITY REGISTHROFFSET 1DA4h........cutiiiiiiiiiiitieeeeee e 108
9.3.96 MULTI-CAST CONTROL REGISTEROFFSET 1D4h......ccciiiiiiiiiieiiiieeee e 108
9.3.97 MULTI-CAST BASE ADDRESS 0 REGISTEBFFSET 1D8h......ccccvviiiiieiiiiiieeee e 108
9.3.98 MULTI-CAST BASE ADDRESS 1 REGISTEBFFSET 1DCh......coviiiiiiiiiiieeneesriee e 108
9.3.99 MULTI-CAST RECEIVER REGISTEROFFSET 1EON......ccccciiiiiiiie e 108
9.3.100 MULTI-CAST RECEIVER UPPER BITS REGISTER OFFSET 1E4h......ccccovviiiiiiiiiiiicnnnns 108
9.3.101 MULTI-CAST BLOCK ALL REGISTHROFFSET 1E8N.......cccviiiiiiiiiiiiieeeec e 108
9.3.102 MULTI-CAST BLOCK ALL UPPER 3RITS REGISTER OFFSET 1ECh.........ccocvviiiieiiiiiinnne 109
9.3.103 MULTI-CAST BLOCK UNTRANSLATED REGISTERFFSET 1FOh.......c.cccoviiiiiieeiiieennee 109
9.3.104 MULTI-CAST BLOCK UNTRANSLATED UPPERBI'S REGISTER OFFSET 1F4h............ 109
9.3.105 LTR EXTENDED CAPABILITY HEADEROFFSET 200h (Upstream Port Only)................... 109
9.3.106 MAX SNOOP LATENCY REGISTERFFSET 204h (Upstream Port Only)..........cccccvveereneene 109
9.3.107 MAX NOSNOOP LATENCY REGISTEROFFSET 204h (Upstream Port Only)............c........ 109
9.3.108 SECONDARY PCI EXPRESS EXTENDED CAPABILITY HEADERFSET 210h................. 110
9.3.109 LINK CONTROL 3 REGISTEROFFSET 214N......cciitiiiiiiiiiiiiiiieeeeee e 110
9.3.110 LANE ERROR STATUS REGISTERFFSET 218h......cccciiiiiiiiiiieiiiieeniiieeee et ieeenes 110
9.3.111 LANE EQUALIZATION CONTROL REGISTERFFSET 21CH 230h.......ccccoviiiiiiiieiniiiennnns 110
9.3.112 DPC EXTENDED CAPABILITY HEADEROFFSET 2A0h (Downstream Port Ojly............... 111
9.3.113 DPC CAPABILITY REGISTEROFFSET 2A4h (Downstream Port Only)..........cccccveveeeriienne. 111
9.3.114 DPC CONTROL REGISTEROFFSET 2A4h (Downstr@aPort Only)..........cccveeiiereniiineneenns 111
9.3.115 DPC STATUS REGISTEHROFFSET 2A8h (Downstream Port Only).........ccocvveervvvieaennineen. 111
9.3.116 DPC ERROR SOURCE ID REGISTERFFSET2A8h (Downstream Port Only).................... 112
9.3.117 LI PM SUBSTATES ENHANCED CAPABILITY HEADEBFFSET 2BOh........ccccvveiiiiiiineee 112
9.3.118 L1 PM SUBSTATES CAPABILY REGISTER OFFSET 2B4h.......cccccviiiiiiiiiieeeicee e, 112
9.3.119 L1 PM SUBSTATES CONTROL 1 REGISTEBRFFSET 2B8h.......cccccvviiieiiiiiieeiiecee e 112
9.3.120 L1 PM SUBSTATES CONTROL 2 REAHK&T OFFSET 2BCh.......cceeiiiiieiiiiicieeriee e 112
9.3.121 VENDORSPECIFIC ENHANCED CAPABILITY HEADBEROFFSET 300R........ccccviiiieiinene 113
9.3.122 VENDORSPECIFIC HEADER OFFSET 3@h........coiiiiiiiiiiieiiiieeee e 113
9.3.123 EEPROM CONTROL REGISTEROFFSET 308h (Upstream Port Only)..........ccoccvveenivreanenn. 113
9.3.124 EEPROM ADDRESS AND DATA REGISTEGFFSET 30CHUpstream Port Only)................ 113
9.3.125 DEBUGOUT CONTROL REGISTHROFFSET 310h (Port 0 Only)......ccccovivvieieeriniennniineeen. 114
9.3.126 DEBUGOUT DATA REGISTEROFFSET314h (Port 0 ONly).......ccoccuveiieiiniiiieeeiiee e 114
9.3.127 SMBUS CONTROL AND STATUS REGISTEBRFSET 318h (Port 0 Only)......ccceeveervninnen. 114
9.3.128 GPIO 015 DIRECTION CONTROREGISTER OFFSET 31Ch (Port 0 Only)........ccovvveenee. 115
9.3.129 GPIO 1631 DIRECTION CONTROL REGISTEROFFSET 320h (Port 0 Only)........c.cccvveeene 117
9.3.130 GPIOINPUT DEBOUNCE REGISTER OFFSET 324h (Port 0 ONly).........cccvveviieeniiineneenns 119
9.3.131 GPIO 015 INPUT DATA REGISTEROFFSET 328h (Port 0 Only).......cccccvveinieeeiiemnieeennnn 119
9.3132  GPIO 1631 INPUT DATA REGISTEROFFSET 32Ch (Port 0 Only)......c.cevvveeiiniiiiiiieeneeennn 120
9.3.133 GPIO 015 OUTPUT DATA REGISTEROFFSET 330h (Port 0 Only)........ccoovcveeeeeinieennee 121
9.3.134 GPIO 1631 OUTPUT DATA REGISTEROFFSET 334h (Port 0 Only)........cccvveviniiiieiiiceenn. 122
9.3.135 GPIO 031 INTERRUPT POLARITY REGISTERFFSET 338h (Port 0 Only)........ccccuvvveeen.. 123
9.3.136 GPIO 031 INTERRUPT STATUS REGISTERFFSET 33Ch (Port 0 Only).........ccoceevnvneene 123
9.3.137 GPIO 031 INTERRUPT MASK REGISTERODFFSET 340h (Port 0 Only).......cccovvevvvneeiirinnn. 123
9.3.138 OPERATION MODE REGISTEROFFSET 348h (POrt 0 Only).......ccovcuveeiiiieeiieeniee e 124
9.3.139 CLOCK BUFFER CONTROL REGISTEROFFSET 34Ch (Port 0 Only).......ccceeeviiveeiniireanenns 124
9.3.140 LTSSM CSR O REGISTEROFFSET 380hN.....ccciiiuiiiiiieiiiiiiieeeiieee et 125
9.3.141 LTSSM CSR 1 REGISTEROFFSET 384h....cccciiiiiiiiieiiiiiiieeiieee et 125
9.3.142 LTSSM CSR 2 REGISTEROFFSET 388h....cccciiiiiiiiiieiiiiiiieeiieee ettt 125
9.3.143 LTSSM CSR 3 REGISTEROFFSET38C .....cccciiiiiiiiiee ittt e e 126
9.3.144 LTSSM O REGISTEROFFSET30N......cciitiiiiiiiiie ittt ettt sttt et see e s e e sbee e e neeas 126
9.3.145 LTSSM 1 REGISTEROFFSET 394N.....cciiitiiiiiiiiie ittt et 127
9.3.146 LTSSM 2 REGISTEROFFSET 398h.....cciitiiiiiiiiii ittt siteeee et 127
9.3.147 LTSSM 3 REGISTEROFFSET 39CHh ....cccitiiiiiiiiie ittt ettt ese et 127
9.3.148 LTSSM 4 REGISTEROFFSET 3ADK ....cciitiiiiiriiii ittt 128
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9.3.149 LTSSM 5 REGETERI OFFSET SAZAN....cou e ee e e 128
9.3.150 LTSSM 6 REGISTEROFFSET A8 .. .cuuiiiiiii ettt ere e et e e e st e e e 128
9.3.151 LTSSM 7 REGISTEROFFSET BACK....uu it e s 128
9.3.152 LTSSM 8 REGISTEROFFSET 3BO0M.....ciiiiiiiiiiiiiie e eeeee ettt s et e e s eaaa s 129
9.3.153 LTSSM 9 REGISTEROFFSET 3B4M.....ciiiiiiiiiiiiiie et s s eva e e eaaa s 130
[ ST 130
9.3.154 10 REGISTER OFFSET BB8h ...ttt eemt e e et e e e e e s e eneneeaass 130
9.3.155 LTSSM 11 REGISTEROFFSET 3BCh......cceuiiiiiiiie ettt ettt e s e e e s e e eaaee e 130
9.3.156 LTSSM 12 REGISTEROFFSET SCO0N.....ccutiiiiiie it eeeee et e e e e e s e e e e e e e ees 130
9.3.157 LTSSM 13 REGISTEROFFSET SCAN.....ccuniiiiiiiiee ettt e e e s e et e e e 131
9.3.158 LTSSM 14 REGISTEROFFSET 3C8h...ccuuiiiiiiiei ittt eemme s e e s aaae e e e eeas 131
9.3.159 LTSSM 15 REGISTEROFFSET BCCI....couttiiiiiieee ettt eeemee e s e e e e eens 132
9.3.160 DLL CSR O REGISTEROFFSET 420N......ccuuiiiiiiiiie et ee e 132
9.3.161 DLL CSR 1 REGISTEROFFSET 424N ...ttt e s eeemee e e s e e e e 132
9.3.162 DLL CSR 2 REGISTEROFFESET 428D .....cceuiiiiiiiee ettt s e e s e e eaaeaes 133
9.3.163 DLL CSR 3 REGISTEROFFESET 42Ch ... ittt erme e r e n s 133
9.3.164 DLL CSR 4 REGISTEROFFESET 430D ... .ccuuiiiiiiiiie ittt e et e e s s e e e s et e eeaneees 133
9.3.165 DLL CSR 5 REGISTEROFFESET 434D .....cceuiiiiiiiie ettt s e e e s e e e eaes 133
9.3.166 DLL CSR 6 REGISTEROFFSET 438h.....cuuiiiiiiiiiiiiiieti ettt e s eeemee e e s eeaaa e e e eens 134
9.3.167 DLL CSR 7 REGISTEROFFSET 43CH... ittt er e 134
9.3.168 DLL CSR 8 REGISTEROFFSET 440D........ciiiiiiiiiiiiieeeie ettt e s eeemee e e s eeaaa e e e eens 135
9.3.169 DLL CSR 9 REGISTEROFFSET 444h........ci oot eeemea e e s et e e e e 135
9.3.170 DLL CSR 10 REGISTHEEN OFFSET 4A48N......ccceiiiiee et eemee e e e e e 135
9.3.171 DLL CSR 11 REGISTEROFFSET 4ACHK.. ... ettt eeeer e e e ra e 136
9.3.172 DLL CSR 12 REGISTEROFFSET 4500..... oottt reemee e e e e e e aan 136
9.3.173 DLL CSR 13 REGISTEROFFSET 454N..... oo eeeme e e e 136
9.3.174 DLL CSR 14 REGISTEROFFSET 458h.......ciiiiiiiiiiiiee et etemmate e e et a e 137
9.3.175 DLL CSR 15 REGISTEROFFSET 45Ch..... .ottt e e et a e 137
9.3.176 DLL CSR 16 REGISTEROFFSET 4B0M........cccuiiiiiiiie e ieeee it e s e e e eeaans 138
9.3.177 DLL CSR 17 REGISTEROFFSET B4N......cccoiiuiiiiieee et a e 138
9.3.178 DLL CSR 18 REGISTEROFFSET 4B8N......ccouuiiiiiiiee et eemee e e e e 138
9.3.179 DLL CSR 19 REGISTEROFFSET 4BCHK... ...ttt ee et a e 138
9.3.180 LA DEBUG REGISTER OFFSET 470K ... ccuuiiie ittt e et e e s e e nanas 138
9.3.181 TL CSR O REGISTEROFFSET ACON.....c.uiiiieiiiie ettt e e e e e e e e s e e eaans 138
9.3.182 TL CSRL REGISTER OFFSET ACAN.....uuiiiiiie ettt eeeee e e et e e e 139
9.3.183 TL CSR 2 REGISTEROFFSET AC8IN......uuiiiiiiiiee ittt e e s e eme e e e e eaaa e e e e e eees 140
9.3.184 TL CSR 3 REGISTEROFFSET 4CCh (Port 0 Only)....ccceiiiiiiiieieiiei e 140
9.3.185 TL CSR 4 REGISTEROFFSET ADOM.......uii ittt ettt e e eme e e e e e e e e e e e aees 140
9.3.186 DEVICE CONFIGURATION 0 REGISTEROFFSET 504h (Port 0 Only)......cvvvvvevieeeeeeeeeesiaee, 140
9.3.187 DEVICE CONFIGURATION 1 REGISTEROFFSET 508h (Port 0 Only).......ccvvvvvveeieeeeeeesiaae. 141
9.3.188 DEVICE CONFIGURATION 2 REGISTHEROFFSET 50Ch (Port 0 Only).........ccoeveeveiviiiiennn, 141
9.3.189 DEVICE CLOCK EXTERNAL CONTROL REGISTEQFFSET 510h (Port 0 Only)............... 142
9.3.190 DEVICE SRIS MODE EXTERNAL CONTROL REGISTEWFFSET 514h (Port 0 Onlyy).......... 142
9.3.191 DEVICE COMM REFCLK MODE EXTERNAL CONTROL REGISTER-FSET 518h (Port 0 Only)
142
9.3.192 MBIST CF5 CONTROL REGISTEROFFSET 51Ch (Port 0 Only).......cccvvveeeeiiiiiiieeeiieeeeeens 143
9.3.193 MBIST CFG STATUS REGISTERDFFSET 520h (Port O ONly)..ccvvvevvevieeeeeeeeeiiieeeeeeeeeeeen 143
9.3.194 NOC BIF CONTROL REGISTEROFFSET 524h (Port 0 ONnly).....cccovvveeeiieiiiiiiiieeeeie e 143
9.3.195 EXTERNAL LOOPBACK PRBS CONTROL REGISTEHFSET 528h (Port 0 Only)............. 144
9.3.196 PHY SRAM PROGRAM 0 REGISERFFSET 52Ch (Port 0 Only)........cuvvveveverierieeceecnieennnn, 144
9.3.197 PHY SRAM PROGRAM 1 REGISTERFFSET 530h (Port 0 Only).......cceevviivviieeeieiieeneseeen 145
9.3.198 FAILOVER CONTROL REGISTHROFFSET 534h (Port 0 Only)......ccccvveeeiiiiiie e 145
9.3.199 THERMAL SENSOR INT MASK AND STATUS REGISTBRFSET 538h (Port 0 Only)........ 145
9.3.200 THERMAL SENSOR CONTROL REGISTEBFFSET 53Ch (Port 0 Only).........cccoccvvvereeriinn 145
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9.3.201 DEVICE ELASTIC BUFFER EMPTY MODE EXTERNAL CONTROL REGISTRHRFSET 540h
(Lol (a0 @] 0117 ST PP TP PPPPTPPPP 146
9.3.202 DEVICE MISC REGISTEROFFSET 544h (POrt 0 ONly).......uuuuiieiiiiiieeeeeccceeiieieeeeeeeeeeaaeeeen 146
9.3.203 SWITCH DOMAIN MODE CONTROL REGISTERFFSET 558h (Port 0 Only).................... 146
9.3.204 PORT CLOCK CONTROL REGISTERFFSET 55Ch (Port 0 Only).........cccccvvvvvieeereerieecnnnns 147
9.3.205 PERFORMANCE COUNTER CONTROL REGISTEBFFSET 56CHh.....ccooiiviiiieieeieene, 147
9.3.206 PHY SOURCE SELECT REGISTERFFSET 570N.. ..ottt aeeee e 148
9.3.207 NIC CTRL 0 REGISTEROFFSET 5A0h (POrt O ONlY).......uuuiiiiiiiiiiiiiiiieeeeiiiieeeeeeee e 148
9.3.208 NIC CTRL 1 REGISTEROFFSET 5A4h (POrt O ONlY).......uuuviiiiiiiiiiiiiiieeesieiieeeeeeeee e e e e 148
9.3.209 NIC CTRL 2 REGISTEROFFSET 5A8h (POrt O ONlY).......uuuviiiiiiiiiiiiiiiceecieiieeieeeee e 148
9.3.210 NIC CTRL 3 REGISTEROFFSET 5ACh (POrt 0 ONly)....cccceeeeeeiiiiiii i 148
9.3.211 NIC CTRL 4 REGISTEROFFSET 5B0h (POrt O ONlY).......cuuviiiiiiiiiirieeeccesveiieeeeeeeeeeaeeeeeeeeea 149
9.3.212 CR RW CTRL AND STATUS REGISTEBFFSET 5C0h (Port 0 Only)........ccccvvvvveeeeeeeeeeeeennns 149
9.3.213 CR CTRL 0 REGISTEROFFSET 5C4h (Port 0 ONly).....ccccoicuiiiiiiiieeeieeeseiinnernsnneseeeeeeeesenens 149
9.3.214 CR CTRL 1 REGISTEROFFSET 5C8h (POrt 0 ONly).....ccccoiuiiiiiiiiiiieeienesieeiiieeieeeeeeeeeeeeeens 149
9.3.215 CRCTRL 2 REGISTEROFFSET 5CCh (POrt O ONIY)...ccviiiiiiiieeeeeeiiie e eeiiees 149
9.3.216 CR CTRL 3 REGISTEROFFSET 5D0h (POrt O ONIY)....cceiiiiiiiieeeeeeiiie e eeiiees 149
9.3.217 THERMAL SENSOR TEST REGISTEGFFSET 5D4h (Port 0 Only).......ccccvvvvevieeerierieeeienns 150
9.3.218 THERMAL SENSOR CTRL 0 REGISTEQFFSET 5D8h (Port 0 Only).........cuvvveieeeeeeeeeeeeeenns 150
9.3.219 THERMAL SENSOR CTRL 1 REGISTEQFFSET 5DCh (Port 0 Only)........uuvveeeeeeeeeeeeeeeenns 151
9.3.220 THERMAL SENSOR CTRL 2 REGISTEBFFSET 5E0h (Port 0 Only).......ccccvvvvvveeeeerieeeeeennes 151
9.3.221 INGRESS COMPLETION TLP PACKET COUNTI[31:0] REGISTER-FSET 600h................. 151
9.3.222 INGRESS COMPLETION TLP PACKET COUNTI[47:32] REGISTEWFSET 604h............... 152
9.3.223 INGRESS COMPLETION TLP PAYLOAD BYTE COUNT[31:0] REGISTERFSET 608h.....152
9.3.224 INGRESS COMPLETION TLP PAYLOAD BYTE COUNT[47:32] REGITERFSET 60Ch....152
9.3.225 INGRESS POST TLP PACKET COUNT[31:0] REGISTEBEFSET 610h.......cccvvvvveeieeeeeeenns 152
9.3.226 INGRESS POST TLP PACKET COUNT[47:32] REGISTEPREFSET 614h............ccccciinnnnnn 152
9.3.227 INGRESS POST TLP PAYLOAD BYTE COUNTJBREGISTER OFFSET 618h.................. 152
9.3.228 INGRESS POST TLP PAYLOAD BYTE COUNTI[47:32] REGISTEGRFSET 61Ch................. 153
9.3.229 INGRESS BAD TR PACKET COUNT[31:0] REGISTEROFFSET 620h..............cceeeiririiennn. 153
9.3.230 INGRESS NONPOST TLP PACKET COUNTI[31:0] REGISTERFFSET 628h...................... 153
9.3.231 INGRESS NONPOST TLP PACKET COUNTI[47:32] REGISTE®FFSET 62Ch................... 153
9.3.232 EGRESS COMPLETION TLP PACKET COUNT[31:0] REGISTERFSET 630h.................. 153
9.3.233 EGRESS COMPLETION TLP PACKET COUNT[47:32] REGISTEN-FSET 634h................ 153
9.3.234 EGRESS COMPLETION TLP PAYLOAD BYTE COUNT[31:0] REGISTEGRFSET 638h.....154
9.3.235 EGRESS COMPLETION TLP PAYLOAD BYTE COUNT[47:32] REGISTBRFSET 63Ch....154
9.3.236 EGRESS POST TLP PACKET COUNT[31:0] REGISTEFFFSET 640h..............cccecnnrrrrrienn. 154
9.3.237 EGRESS POST TLP PACKET BYTE COUNTI[47:32] REGISTEGRFSET 644h..................... 154
9.3.238 EGRESS POST TLP PAYLOAD BYTE COUNT[31:0] REGISTEBRFSET 648h.................... 154
9.3.239 EGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTEGRFSET 64Ch................. 154
9.3.240 EGRESS ERROR TLP PACKET COUMNT:P] REGISTER OFFSET 650h..........ccvvvviieeeeennn.. 155
9.3.241 EGRESS ERROR TLP PAYLOAD BYTE COUNT[47:32] REGIST&ER-SET 654h................ 155
9.3.242 EGRESS NONPOST TLP PACKET COUNT[31:0] REGISTEROFFSET 658h.............cc........ 155
9.3.243 EGRESS NONPOST TLP PACKET COUNT[47:32] REGISTERFFSET 65Ch..................... 155
9.3244 TL/DLL/MAC/PHY ERROR TYPE SEL REGISTEBFFSET 660h.........ccoooiivviiieiiieemiee e 155
9.3.245 TL/DLL/MAC/PHY ERROR COUNT 0 REGISTERFFSET 664h.......cccccovvviiiiiiiiiieeee e, 157
9.3.246  TL/DLL/MAC/PHY ERROR COUNT 1 REGISTERFFSET 668h.....cc.civvveeiiiieeiieeeeeeeeeeaenn 157
9.3.247 TL/DLL/MAC/PHY ERROR COUNT 2 REGISTERFFSET 66Ch......cc.oieevieiieeeee e 157
9.3.248  TL/DLL/MAC/PHY ERROR MASK O REGISTERFFSET 670N........oivieiiiieeeeeieee e 157
9.3.249  TL/DLL/MAC/PHY ERROR MASK 1 REGISTERFFSET 674N.......oiiiiiiieeeeieeeeeeee e 157
9.3.250 TL/DLL/MAC/PHY ERROR MASK 2 REGISTERFFSET 678N.....ccccivviiiiiiiieeeeeeieeeeee e 157
9.3.251 INGRESS ERROR COUNTER ENABLE REGISTERFSET 67Ch.....ccccvviiiiiiiieeeeeeeeeeene 158
9.3.252 TRIGGER 1 MASIREGISTER OFFSET 700h (Port 0 ONly).......ccceeeeiiiiiiieeeiaeeeesiiiieeeeesenes 158
9.3.253 TRIGGER 2 MASK REGISTEROFFSET 704h (Port 0 ONly).......ccevveeiiiiiiiieeeiaeeeessiiieeeeenenes 159
9.3.254 PATTERN 1 SETTINGEGISTER OFFSET 708h (Port 0 Only).........ccccccvviiiiiiiiieees s 159
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9.3.255 PATTERN 2 SETING REGISTERDFFSET 70Ch (Port O ONly)...cccevvviviiiieieiiiiiiieeeeeeeeeeeen 159
9.3.256 TRIGGER 1 DEBUG_OT MODE SELECTION REGISTEROFFSET 710h (Port 0 Only).....159
9.3.257 TRIGGER 2 DEBUG_OUT MODE SELECTION REGISTER-FSET 714h (Port 0 Only).....159
9.3.258 TRIGGER 1 AND/OR CONDITION SELECTION REGISTEBR-FSET 718h (Port 0 Only).....159
9.3.259 TRIGGER 2 AND/OR CONDITION SELECTION REGISTEBR-FSET 71Ch (Port 0 Only).....160
9.3.260 TRIGGER SELECT REGISTEROFFSET 720h (Port 0 Only)........ccuvvvvimieiieiiesieeevinnnneeeeeeeeens 160
9.3.261 TRIGGER POSITION SELECT REGISTERFFSET 724h (Port 0 Only)......cccvvvvvviieieieeninnns 160
9.3.262 TRIGGER COUNTER SETTING REGISTERFFSET 72Ch (Port 0 Only)........ccoeviiiiiiiiiinns 160
9.3.263 TRIGGER START REGISTEROFFSET 730h (POrt 0 ONly)......cceveiiiiiiiiiiiiiiieeeiiieeeeeieeeeeeen 160
9.3.264 READ WAVEFORM DATA REGISTEROFFSET 734h (Port 0 Only).......c.ccuveviviieeeiiirieeciinns 160
9.3.265 SAMPLE RATE SETTING REGISTERFFSET 738h (Port 0 Only)......ccvvvevvveieeeeeeiiieeeeeee, 161
9.3.266 WAVEFORM OUTPUT PORT SELECT REGISTER-FSET 73Ch (Port 0 Onlyy).................. 161
9.3.267 WAVEFORM READ EVENT RESET REGISTEBRFSET748h (Port 0 Only)..........cccccvvnnnnes 161
9.3.268 DUMP MEMORY TO GPIO RATE CONTROL REGISTERFFSET 74Ch (Port 0 Only)........ 161
9.3.269 DUMP WAVEFORM STARREGISTER OFFSET 750h (Port 0 ONnly)......ccevvvvvieeeeeiieiiiieeen. 161
9.3.270 FREE RUN BUTTON REGISTEROFFSET 754h (Port 0 Only).........ccvvvvveiieieiiiieeneiiieiieenee 162
9.4 CDLEPCONFIGURATIONREGISTERS . .. .ottt ittt e e e et reeee st e e et s e e et s e saasesrann 163
9.4.1 VENDOR ID REGISTER OFFSET OON....ccouiiiiiii ettt e e erees s e e e e s e e e anaas 168
9.4.2 DEVICE ID REGISTER OFFSET OO0 ...cuuuiiiiiiii ittt e s eeemr s e e s e e e s eaaanas 168
9.4.3 COMMAND REGISTER OFFSET O4H......couuuiiiiiiiie e eeeeee et e et eeeee s e e s e e e saaa e eaees 168
9.4.4 PRIMARY STATUS REGISTERFFESET O4H.......ciiiiiiiiiieieee ettt e e 169
9.4.5 REVISION REGSTERT OFFSET O8H......ouuiiiiiiiiiiiiiiee ettt seeeme et e e e et s e e s aaaaaan 169
9.4.6 CLASS REGISTEROFFEST O8H......coceiiiiiiiiiii ettt e et me s et e st eseaae e s et e senmeans 169
9.4.7 CACHE LINE REGISTER OFFSET OCKL....uuiiiiiiite ittt ettt eeemea s e e s e etesenaaas 169
9.4.8 PRIMARY LATENCY TIMER REGISTERFFSET OCHh.....coceuiiiieeeee e e 170
9.4.9 HEADER TYPE REGISTEROFFESET OCH ...ttt 170
9.4.10 BAR O REGISTER OFFSET L0 ...ttt eieeee ettt e e et e s et e e e s eaa e e e s eeemesaens 170
9.4.11 BAR 1 REGISTEROFFSET 14N ...ttt s e e e e e et e e s s eeemeeaees 170
9.4.12 BAR 2 REGISTER OFFSET L8h...uuiiiiiiiiiiiiii ettt s s e e e e e et e e s eeemeeaens 170
9.4.13 BAR 3 REGISTER OFFSET LCK....uui ittt e et e e e s et e e e s eennseees 171
9.414 BAR A REGISTER OFFSET 20M ... ittt et e et s e e e e e e e e e e s raeneeaass 171
9.415 BARS REGISTEROFFSET 24M0 ...ttt e e e e e e r e reeneeaass 172
9.4.16 SSVID REGISTER OFFSET 2Ch ..cuiiitiiiie ettt eeemt s e e e e e e s e et e e e eaeneeeeen 172
9.4.17 SSID REGISTER OFFSET 2C N i ittt et e et e e e e e e e e s eerneaaas 172
9.4.18 CAPABILITY POINTER REGISTHROFFSET 34N.....cciouiiiiiiii et eeeee e 172
9.4.19 INTERRUPT LINE REGISTEROFFSET 3Ch...uuiiiiiiiiiiciee e 173
9.4.20 INTERRUPT PIN REGISTEROFFSET BCh...u.iiiiiiiiiiiii e ettt sneee e e s s e e s aens 173
9.4.21 POWER MANAGEMENT CAPABILITIES REGISTEBFFSET 400.......cccocoiviiiiiiiiiieceee e, 173
9.4.22 POWER MAIAGEMENT DATA REGISTEROFFSET 44h.....coo i e e 173
9.4.23 PPB SUPPORT EXTENSIONS REGISTEBRFFSET 44h......coooeiiiie et 174
9.4.24 DATA REGISTEROFFSET 4AN.... oottt e e e e e e eereea s 174
9.4.25 MSI CAPABILITIES REGISTEROFFESET 48N...c..iiieiiiie et eeeere e e 174
9.4.26 MESSAGE ADDRESS REGISTERFFSET 4Ch. ...ttt 174
9.4.27 MESSAGE UPPER ADDRESS REGISTEBFFSET B0N......ccuuiiiiiiiiee et 174
9.4.28 MESSAGE DATA REGISTEROFFSET 540 ..ccuuiiiii e eeeee e 174
9.4.29 MESSAGE MASK REGISTERDFFESET 58h.....cciiiiiiiiiiiti ettt seeee e e e s e e e e aea 175
9.4.30 MESSAGE PENDING REGISTERDFFSET SCh...cceuiiiiiiiee oottt e e reeee e naeaan 175
9.4.31 PCI EXPRESS CAPABILITIES REGEHT OFFSET B8N....cceuiiiieiiieeeeee et a e e 175
9.4.32 DEVICE CAPABILITIES REGISTEROFFSET BCh...ccuuiiiiiiiiee ettt eeeeea s 175
9.4.33 DEVICE CONTROL REGISTEROFFESET 70N ...ttt e e e eeveee s e e e e 176
9.4.34 DEVICE STATUS REGISTHROFFESET 70R.....cciiiiiiiiiiee ettt sseees e e st seeeaeas 176
9.4.35 LINK CAPABILITIES REGISTEROFFESET T4N.....iiiiiiiieeeee e 177
9.4.36 LINK CONTROL REGISTEROFFSET 78HN... oottt eeeme et e e 178
9.4.37 LINK STATUS REGISTEROFFESET 78h....couuiiiiiiii ettt e e eeemt e e e e s et s e esaees 178
9.4.38 SLOT CAPABILITIEREGISTER OFFSET 7Ch..ccuuiiiiiiiiii et emmaaa e 179
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9.4.39 SLOT CONTROL REGISTHROFFSET 8O0......cuiiitiiiii it ee e e s e e 179
9.4.40 SLOT STATUS REGISTERDFFSET 8O0N......cceuiiiiiiiie et e e e s e e eaa e e 179
9.4.41 DEVICE CAPABILITIES REGISTERI 2DFFSET 8Ch.....ccicvvuiiiiiiii ettt aneee s 179
9.4.42 DEVICE CONTROL REGISTERI 2DFFSET Q0N......uiiiiiiiiiiiiii et eeemmaaa e 179
9.4.43 DEVICE STATUS REGISTER DFFSET Q0N.....cuuiiiiiiiiii i eeeme e e e 180
9.4.44 LINK CAPABILITIES REGISTERT20FFSET 94h......cuuoiiiiiiiii et eeeme e 180
9.4.45 LINK CONTROL REGISTERI20FFESET 98h.....iiiiiiiiiiie ettt e e 180
9.4.46 LINK STATUS REGISTERI20FFSET 98h....uuiiiiiiiieiei ettt eemae e e e e e e 180
9.4.47 SLOT CAPABILITIES REGISTER DDFFSET T h...cuuiiiiiiii et 181
9.4.48 SLOT CONTROL REGISTER DDFFSET AODD.... oot 181
9.4.49 SLOT STATUS REGISTER BDFFSET AODN....ouuiiiiiiiii et evemmta e seevaa e e 181
9.4.50 SSID/SSVID CAPATILITIES REGISTERFFSET Adh....uuiiiiiiieeeeees e eeeens 181
9.4.51 SUBSYSTEM VENDOR ID REGISTERFFSET A8h.......cctuiiiiiiiiiie ittt aeeee 181
9.4.52 SUBSYSTEM ID REGISTEROFFSET ABL....cuuuiiiiiiiii ittt vemmt e e s e e 181
9.4.53 MSIX CAPATILITIES REGISTEROFFSET BON.....cceuiiiieiiie e eeeet et e et e e vmeseeeaan e 182
9.454 MSIX TABLE OFFSE / TABLE BIR REGISTEROFFSET B4h.....ccovuiiieeieiee e 182
9.455 MSIX PBA OFFSET / PBA BIR REGISTERFFSET B8h......ccuoiiieieieeeeeee et 182
9.4.56 VENDOR SPECIFIC CAPABILIES REGISTER OFFSET C8h.....ccovviiiiiieieeeeeeeeeeeee e, 182
9.4.57 BAR 0 CONFIGURATION REGISTEROFFSET EOL......uuuiiiiiiiieiiieiee et eeeme e 182
9.4.58 BAR 01 CONFIGURATION REGISTEROFFSET E&f.....ouuiiiiiiieeeeees e eeeens 183
9.4.59 BAR 2 CONFIGURATION REGISTEROFFSET E8hL.......uiiiiiiiiieeiieieee et veeee e 183
9.4.60 BAR 23 CONFIGURATION REGISTEROFFSET ECHhL....uuoiiiiiiiiicceiesceeee et eveees 184
9.4.61 BAR 4 CONFIGURATION REGISTEROFFSET FOR....cocuiiiiiiiee e ettt e e e 184
9.4.62 BAR 45 CONFIGURATION REGISTEROFFSET FAR....cocveiiiieeeeee e 185
9.4.63 PClI EXPRESS ADVANCED ERROR REPORTING ENHANCED CAPABILITY HEADER REGISTER
(@]t o] i I 010 TP 185
9.4.64 UNCORRECTABLE ERROR STATUS REGISTERFSET 104h.......ccoiiiiiiiiiiiiiiiicceee e 186
9.4.65 UNCORRECTABLE ERROR MASK REGISTEBFFSET 108h.........oiiiiiiiiiiiiiieeee e 186
9.4.66 UNCORRECTABLE ERROR SEVERITY REGISTBERFSET 10Ch......ccoiiiiiiiiieeiieieceee e, 187
9.4.67 CORRECTABLE ERROR STATUS REGISTEFFFSET 1100 ....cciiiiiiiiiieeieiiceee e, 188
9.4.68 CORRECTABLE ERROR MASK REGISTEBRFFSET 1140 ...cicuiiiiiiieieee e 188
9.4.69 ADVANCE ERROR CAPABILITIES AND CONTROL REGISTERFSET 118h........cccvvveene.. 188
9.4.70 HEADER LOG REGISTEROFFSET From 11Ch t0 128h.......cccvuiiiiiiieieie e 189
9.4.71 PCI EXPRESS VIRTUAL CHANNEL ENHANCED CAPABILITYHEADER REGISTHFRSET 130h
189
9.4.72 PORT VC CAPABILITY REGISTER DFFSET 134h....ccuuiiiiiiii et veeee e 189
9.4.73 PORT VC CAPABILITY REGISTER DFFSET 138h.....cuuiiiiiiiiiiiiiiieiee e veeee e 189
9.4.74 PORT VC CONTROL REGISTERDFFSET L13Ch...cuuiiiiiiiiiiiiiie ettt vemmai e 189
9.4.75 PORT VC STATUS REGISTERFFESET L13Ch . ... ittt eeeeete s e e e e 190
9.4.76 VC RESOURCE CAPABILITY REGISTERI(@FFSET 140h........cccooiiiiiiiieiieeeee e 190
9.4.77 VC RESOURCEONTROL REGISTER (0OFFSET 144h.....cccooiiiiiiiiieeee e 190
9.4.78 VC RESOURCE STATUS REGISTER (QFFSET 148hN....ccciiiiiiiiieeeiee et esiees 191
9.4.79 DEVICE SERIAL NUMBER ENHANCEDAPABILITY HEADER REGISTEROFFSET 1A0h.....191
9.4.80 DEVICE SERIAL NUMBER LOWER DW REGISTEBFFSET 1A4h......ccccooiiiiiiiiiiiiieeeeee 191
9.4.81 DEVICE SERIAL NMBER HIGHER DW REGISTEROFFSET 1A8h.......ccuvviiiiiiiieieeeieeeeeven, 191
9.4.82 PClI EXPRESS POWER BUDGETING ENHANCED CAPABILITY HEADER REGISDERSET
1B0Oh 191
9.4.83 DATA SELECT REGISTEROFFSET 1BAN..... oottt eeeee e e e 191
9.4.84 POWER BUDGETING DATA REGISTERIFFSET 1B8h......uiiiviiiieeeeeee e eae 192
9.4.85 POWER BUDGET CAPABILITREGISTER OFFSET 1BCh.....uoiiiviiiiiieeee e 192
9.4.86 SECONDARY PCl| EXPRESS EXTENDED CAPABILITY HEADBRFSET 210h.........c..uu....... 192
9.4.87 LINK CONTROL 3 REGISTEROFFSET 214N, ..ottt eeeme s e e e 192
9.4.88 LANE ERROR STATUS REGISTERFFSET 218h.....ciiiiiiiiieiieie ettt 192
9.4.89 LANE EQUALIZATION CONTROL REGISTERFFSET 21Ch 230h........cccuvviviiiieeeeeerceeeienns 193
9.4.90 LIPM SUBSTATES ENHANCED CAPABILITY HEADEBFFSET 2BO0R.......cccevvieiiiiiiieeieeenn 193
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9.491 L1PM SUBSTATES CAPABILITY REGISTIEBFFSET 2B4N......ccooviiiiieeeeeeeee e 193
9.4.92 L1PM SUBSTATES CONTROL 1 REGISTEBFFSET 2B8h.....cuuiiiiiiiiiieieeeeeee e 193
9.4.93 L1PMSUBSTATES CONTROL 2 REGISTEBFFSET 2BCh...ccvvuiiiiiiiiieeceieeeeee e, 194
9.4.94 CDEP DATA 2 REGISTEROFFSET 2EON.. ...ttt et e 194
9.4.95 VENDORSPECIFIC ENHANCED CAPABILITY HEADHEROFFSET 300h.......ccooiiivieveieeiiiieenes 194
9.4.96 VENDORSPECIFIC HEADER OFFSET 304h. ...ttt eeeme e 194
9.4.97 DEBUGOUT CONTROL REGISTHEROFFSET 310h (Port 0 Only)........ccoociiiiiiiiiiiieeee s 194
9.4.98 DEBUGOUT DATA REGISTEROFFSET 314h (POrt 0 ONlY)......cuueeeiiiiiiiiiiieeeieeeiieeeeeeeeeee e 194
9.4.99 SMBUS CONTROL AND STATUS REGISTEBRFFSET 318h (Port 0 Only).........cevveeeeeeeeeeiianans 195
9.4.100 GPIO 015 DIRECTION CONTROL REGISTEROFFSET 31Ch (Port 0 Only)........ccccuvvvennnee 195
9.4.101 GPIO 1631 DIRECTION CONTROL REGISTERODFFSET 320h (Port 0 Only).......cccvveveenn... 197
9.4.102 GPIO INPUT DEBOUNCE REGISTER OFFSET 324h (Port 0 Only).........ccooovvviiciiiiieenennn. 199
9.4.103 GPIO 015 INPUT DATA REGISTEROFFSET 328h (Port 0 Only)........cccccuvvvviiiiieiieeesininnns 200
9.4.104 GPIO 1631 INPUT DATA REGISTEROFFSET 32Ch (Port 0 Only)........cccvvvvivieeereerieeeinnns 201
9.4.105 GPIO 015 OUTPUT DATA REGISTEROFFSET 330h (Port 0 ONnly).......cceeeeevieiieeeeeeceeenee. 202
9.4.106 GPIO 1631 OUTPUT DATA REGISTEROFFSET 334h (Port 0 Only)......cccvvvvviieeeeeiieiannnns 203
9.4.107 GPIO 031 INTERRUPT POLARITY REGISTERFFSET 338h (Pt 0 Only).........coeeeennnnnnns 204
9.4.108 GPIO 031 INTERRUPT STATUS REGISTERFFSET 33Ch (Port 0 Only)........ccceeeeeeeennnnn. 204
9.4.109 GPIO 031 INTERRUPT MASK REGISTEROFFSET 340h (Port 0 Only)........cvvvvvvveeeeeererenens 204
9.4.110 OPERATION MODE REGISTEROFFSET 348h (Port 0 Only)........ccccvvviiiiiiiieieeesennevnnnnee 204
9.4.111 CLOCK BUFFER CONTROL REGIERT OFFSET 34Ch (Port 0 Only)........cccceeevveiiiiiiiienn. 205
9.4.112 LTSSM CSR O REGISTEROFFSET 380N.....ccuuiiiiiiiii ittt e s eeemr e s e e s aaaaass 205
9.4.113 LTSSM CSR 1 REGISTEROFFSET 384MN... oottt ereee e a e e e 206
9.4114 LTSSM CSR 2 REGISTEROFFSET 388h....ccuuiiiieiiiiieie ettt ereee e s e eaans 206
9.4.115 LTSSM CSR 3 REGISTEROFFSET38CH....c.uiiiiiiie ettt et e e 207
9.4.116 LTSSM O REGISTEROFFSET 3O0MN... ..ottt reeee e e e s e e 207
9.4.117 LTSSM 1 REGISTEROFFSET 394N......ciiiiiiiiiiiie et 207
9.4.118 LTSSM 2 REGISTEROFFSET 398N...... ittt e et e 208
9.4.119 LTSSM 3 REGISTEROFFSET 3OCH......ciiiiiiiiiiie ettt e e e e 208
9.4.120 LTSSM 4 REGISTEROFFSET BADN....uuiiiiiitiiii e eeeee et e et e e e e e s 208
9.4.121 LTSSM 5 REGISTEROFFSET SAAN....cou it eee e e e e e 209
9.4.122 LTSSM 6 REGISTEROFFSET SASBN .. .couiiieiiie ettt eee e e e e e e 209
9.4.123 LTSSM7 REGISTER OFFSET SACHK. ... eeee e e e e e e e e 209
9.4124 LTSSM 8 REGISTEROFFSET 3B .. ccuuiiiiiiie ettt ettt ereee s e e e n e e e e 210
9.4.125 LTSSM 9 REGISTEROFFSET 3B .....cciiiieiiiiiiee ettt e e 210
9.4.126 LTSSM 10 REGISTEROFFSET 3B8H.....uu ittt eaaes 211
9.4.127 LTSSM 11 REGISTEROFFSET BBCh....ciiiiiiiiiiie ettt e e s eeemee e s e e e e e eees 211
9.4.128 LTSSM 12 REGISTEROFFSET BCON......ui ittt et a et eeeeaaas 211
9.4.129 LTSSM 13 REGISTEROFFSET SCAN....ccuuiiiii ettt e e eeeee s e e e e e e e e eens 212
9.4130 LTSSM 14 REGISTEROFFSET B8 ... cceuiiiiiiei ettt ettt e e e eeeee s e e e e e e e eeens 212
9.4.131 LTSSM 15 REGISTEROFFSET BCCI ... iieiiiie ettt e et e e et meee e e e e e e e e eee 212
9.4.132 DLL CSR O REGISTEROFESET 420D ... .cceui ittt e et e e et meee e e eaae s e e e eanneae 213
9.4.133 DLL CSR 1 REGISTEROFFSET 424h......uuiiiiieee et eeemea e e n e e e e 213
9.4.134 DLL CSR 2 REGISTEROFFSET 428h......ccuuiiiiiiiee et eee e 213
9.4.135 DLL CSR 3 REGETERI OFFSET 42CHK.. ..ottt 214
9.4.136 DLL CSR 4 REGISTEROFFSET 430D......uuiiiiiiiiiieeee et e et e e s eeemee s e e s eeaa e eeeees 214
9.4.137 DLL CSR 5 REGISTEROFESET 434N ... .ccceuiiieei ittt e et meee e e eee e e e e e eae 214
9.4.138 DLL CSR 6 REGISTEROFFESET 438N ... . cceuiiiiiiiii ettt e e et meee e eaee e e e e e eaen 214
9.4.139 DLL CSR 7 REGISTEROFFESET 43CI ittt eeme e r s 215
9.4140 DLL CSR 8 REGISTEROFESET 440N ... ...ttt e e e e e mee e e eee e s e eeanaeeen 215
9.4.141 DLL CSR 9 REGISTEROFFSET 444N ........ oot e e eeemea e e e ee e e eea 216
9.4.142 DLL CSR 10 REGISTEROFFSET 44B.......cooooi ettt aaans 216
9.4.143 DLL CSR 11 REGISTEROFFSET 4ACK..... it eeeee ettt e ettt s e e ena e e 216
9.4.144 DLL CSR 12 REGISTEROFFSET 450R....... it eeeee ettt e e esemmaa e e s earaeeeaees 217
9.4.145 DLL CSR 13 REGISTEROFFSET 454N.......couuiiiiiiiie et 217
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9.4.146 DLL CSR 14 REGISTEROFFSET 4580......ciuiiiii it eeme e e 217
9.4.147 DLL CSR 15 REGISTEROFFSET 45CH... ... et ee e e 218
9.4.148 DLL CSR 16 REGISTEROFFSET 460D........ccuiiiiiiiiiii e ieeeeeee et e s e e e eeaans 218
9.4.149 DLL CSR 17 REGISTEROFFSET 464N........ccuiiiiiieii et 218
9.4.150 DLL CSR 18 REGISTEROFFSET 468h.......ccciiiiiiiiiiiii et e s esmmmaa e e s eeva e e e 218
9.4.151 DLL CSR 19 REGISTEROFFSET 4BCh.......iiiiiiiiiiiiiie e ceeee ettt e e s e e a e 218
9.4.152 LA DEBUG REGISTER OFFSET 470M ... ciceuiiieieie ettt ee e e st e s e 219
9.4.153 TL CSR O REGISTEROFFSET ACON.. ..o et e e e s e eas 219
9.4154 TLCSR 1 REGISTEROFFSET ACAN.....cou it 219
9.4.155 TL CSR 2 REGISTEROFFSET 4C8N.....ccuiiiieiiiee ettt e e e aas 220
9.4.156 TL CSR 3 REGISTEROFFSET 4CCh (POrt 0 ONly)...cccveiiiiiieeeeeiie et eeeeens 220
9.4.157 TL CSR 4 REGISTEROFFSET 4D0N.......oi it emmta e e eeeaaas 221
9.4.158 DEVICE CONFIGURATION 0 REGISTEROFFSET 504h (Port 0 Only)......cvvvvvevveeieeeeneeiinaee, 221
9.4.159 DEVICE CONFIGURATION 1 REGISTEROFFSET 508h (Port 0 Only).......ccvvvevveeieeeenneninaee, 221
9.4.160 DEVICE CONFIGURATION 2 REGISTEROFFSET 50Ch (Port 0 Only).........cvvvviiiieeireeiienns 221
9.4.161 DEVICE CLOCK EXTERNAL CONTROL REGISTEQFFSET 510h (Port 0 Only)............... 222
9.4.162 DEVICE SRIS EXTERNAL CONTROI REGISTERFFSET 514h (Port 0 OW.........ccceeevnnneeee 223
9.4.163 DEVICE COMM REFCLK MODE EXTERNAL CONTOL REGISTEBR-FSET 518h (Port 0 Only)
223
9.4.164  MBIST CFG CONTROL REGISTEIOFFSET 51Ch (Port 0 Only)...ccccvvvieveeeeeeiiiiiiieeeeeeeee, 224
9.4.165 MBIST CFG STATUS REGISTERDFFSET 520h (Port O Only)..ccccveveeveeiieeeeieiiiceeeceeeeee, 224
9.4.166 NOC BIST CONTROL REGISTEROFFSET 524h (Port 0 Only)........ccoooiiiiiiiiiiieeen e 224
9.4.167 EXTERNAL LOOPBACK PRBS CONTOL REGISTEWFSET 528h (Port 0 Only)............... 224
9.4.168 PHY SRAM PROGRMV 0 REGISTER OFFSET 52Ch (Port 0 Only).......ccooovvviiiiiiieeee e, 225
9.4.169 PHY SRAM PROGRAM 1 REGISTERFFSET 530h (Port 0 Only)......cccoeveiiiiiiiiiiieeeee e, 225
9.4.170 FAILOVER ®NTROL REGISTEROFFSET 534h (Port 0 Only).......ccccvvvviiiiiiiieieeeeeeiineeee 225
9.4.171 THERMAL SENSOR INT MASK AND STATUS REGISTEBRFSET 538h (Port 0 Only)........ 226
9.4.172 THERMAL SENSOR CONTROL REGISTEBFFSET 53Ch (Port 0 Only)...........cooeeeniviiinnnn 226
9.4.173 DEVICE ELASTIC BUFFER EMPTY MODE EXTERNAL CONTROL REGISTBIRFSET 540h
(0TS0 1 ] 7 O 226
9.4.174  DEVICE MISC REGISTEROFFSET 544h (Port 0 Only)........ccocoiiiiiiiiiiieees e 227
9.4.175 SWITCH DOMAIN MODE CONTROLOFFSET 558h (Port 0 Only)........cooooiviiiiiiieeeeeen, 227
9.4.176 PORT CLOCK CONTROL REGISTEROFFSET 55Ch (Port 0 ONly).....ccovvvveeeeeeeeeeiiiiiceeee. 227
9.4.177 PERFORMANCE COUNTER CONTROL REGISTEBFFSET 56Ch......cccviviieeiei e, 228
9.4.178 PHY SOURCE SELECT REGISTERFFSET 570N ..ot eemee 228
9.4.179 NIC CTRL 0 REGISTEROFFSET 5A0h (POrt O ONlY).......cuuviiiiiiiiiiieeiiceeciiiieeeeeeeeeeeeeeee e 228
9.4.180 NIC CTRL 1 REGISTEROFFSET 5A4h (Port 0 ONly).......ccoeeieiiiiiiiiiiicieee e ceeciiiaes 229
9.4.181 NIC CTRL 2 REGISTEROFFSET 5A8h (POrt O ONlY)........cvviiiiiiiiiiiieiiceeciiiieeieeeeeeeeeeeee e 229
9.4.182 NIC CTRL 3 REGISTEROFFSET 5AChH (POrt O ONlY)......uvvviiiiiiiiiiieeiscceeieiieeeeeeeeeeeeeeeeee e 229
9.4.183 NIC CTRL 4 REGISTEROFFSET 5B0h (POrt O ONlY).......uuuviiiiiiiiierieieceeeienieeeeeeeeeeeeeeeeessena 229
9.4.184 CR RW CTRL AND STATUS REGISTEGFFSET 5C0h (Port 0 Only).......ccccvvvvvivireerrriannenns 229
9.4.185 CR CTRL 0 REGISTEROFFSET 5C4h (POrt 0 ONly)....cccccocueivieiiieieeeieresseneeneveeieeeeeeeeeeesenens 230
9.4.186 CRCTRL 1 REGISTEROFFSET 5C8h (POrt 0 ONly)....cccciiiiiiiieeeeiiiiieeniiiiee e e s eiiieeee e e sivieens 230
9.4.187 CR CTRL 2 REGISTEROFFSET 5CCh (POrt 0 ONlY)......ccuvviiieeiiiiiiiiieeeeeeesesiiieeeesssevieee e 230
9.4.188 CR CTRL 3 REGISTEI OFFSET 5D0h (POrt 0 ONIY)...ccciiiiiiiiieeiiiiiiitceeee e 230
9.4.189 THERMAL SENSOR TEST REGISTEGFFSET 5D4h (Port 0 Only)......cccvvvveeviiiiiiiieeceeennn 230
9.4.190 THERMAL SENSOR CTRLREGISTER OFFSET 5D8h (Port 0 ONnly).........cuvvvveieeeierieeeeennns 231
9.4.191 THERMAL SENSOR CTRL 1 REGISTEQFFSET 5DCh (Port 0 Only)........ccuvveveeerierieeeeeenns 231
9.4.192 THERMAL SEISOR CTRL 2 REGISTEROFFSET 5EO0h (Port 0 Only).....ccccvvvvvvieereeerriennens 232
9.4.193 INGRESS COMPLETION TLP PACKET COUNT[31:0] REGISTER-FSET 600h................ 232
9.4.194 INGRESS COMPLETION TLP PACKET COUNT[47:32] REGISTER-FSET 604h............... 233
9.4.195 INGRESS COMPLETION TLP PAYLOAD BYTE COUNTI[31:0] REGISTERFSET 608h.....233
9.4.196 INGRESS COMPLETION TLP PAYLOAD BYTE COUNTI[47:32] REGITERFSET 60Ch....233
9.4.197 INGRESS POST TLP PACKET COUNT[31:0] REGISTER-FSET 610h..........ccccvvveeennnnnnnn 233
9.4.198 INGRESS POST TLP PACKET COUNT[47:32] REGISTEEFSET 614h...........cccovcivinnnnn 233
PI7C9X3G816GP Pagel4 of 319 September 2021

Document Number 43670 Rev 2-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

I N C ORP ORATE D

PI7C9X3G816GP

9.4.199 INGRESS POST TLP PAYLOAD BYTE COUNT[31:0] REGISTERFSET 618h.................. 233
9.4.200 INGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTEBRFSET 61Ch................ 234
9.4.201 INGRESS BAD TLP PACKET COUNT[31:0] REGISTE®FFSET 620h..............ccoeecvvrvrennn. 234
9.4.202 INGRESS NONPOST TLP PACKET COUNTI[31:0] REGISTERFFSET 628h...................... 234
9.4.203 INGRESS NONPOST TLP PACKET CONT[47:32] REGISTER OFFSET 62Ch................... 234
9.4.204 EGRESS COMPLETION TLP PACKET COUNT[31:0] REGISTEWRFSET 630h.................. 234
9.4.205 EGRESS COMLETION TLP PACKET COUNTI[47:32] REGISTEROFFSET 634h............... 234
9.4.206 EGRESS COMPLETION TLP PAYLOAD BYTE COUNT[31:0] REGISTBRFSET 638h.....235
9.4.207 EGRESS COMPLETION TLP PAYLOAD BYTE COUNT[47:32] REGISTEGRFSET 63Ch....235
9.4.208 EGRESS POST TLP PACKET COUNT[31:0] REGISTEFFSET 640h...........ccceeiiiiiiiiiienn, 235
9.4.209 EGRESS POST TLP PACKET BYTE COUNTI[47:32] REGISTEGRFSET 644h.................... 235
9.4.210 EGRESS POST TLP PAYLOAD BYTE COUNT[31:0] REGISTEBRFSET 648h.................... 235
9.4.211 EGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTEBRFSET 64Ch................. 235
9.4.212 EGRESS ERROR TLP PACKET COUNT[15:0] REGISTERFSET 650h...........ccccceeeeeeennnn. 236
9.4.213 EGRESS ERROR TLP PAYLOAD BYTE COUNT[47:32] REGISTER-SET 654h............... 236
9.4.214 EGRESS NONPOST TLP PACKET COUNT[31:0] RESTERI OFFSET 658h....................... 236
9.4.215 EGRESS NONPOST TLP PACKET COUNTI[47:32] REGISTERFFSET 65Ch..................... 236
9.4.216 TL/DLL/MAC/PHY ERROR TYPEEL REGISTER OFFSET 660h.........ccceviiiiieeieieeeeeee e 236
9.4.217 TL/DLL/MAC/PHY ERROR COUNT 0 REGISTERFFSET 664h......cc..ccovvvieiiiiiiiiceee e, 238
9.4.218 TL/DLL/MAC/PHY ERROR COUNTHEGISTER OFFSET 668h.......c.cccovvviiiiiiiiiceee e, 238
9.4.219 TL/DLL/MAC/PHY ERROR COUNT 2 REGISTERFFSET 66CHh........cccooeviiiiiiiiiiiieeie e 238
9.4.220 TL/DLL/MAC/PHY ERROR MASK 0 REEIIERI OFFSET B70N......cciccviiiiiiiiieeceieeeeeeiee e 238
9.4.221  TL/DLL/MAC/PHY ERROR MASK 1 REGISTERFFSET 674N.....c.cooeviiiiiiieiieeeeeeeee e 239
9.4.222  TL/DLL/MAC/PHY ERROR MASK 2 REGISTERFFSET 678h....ccuciiiviiiiieiieeeeeeeee e 239
9.4.223 INGRESS ERROR COUNTER ENABLE REGISTERFSET 67Ch......ocoveiiiiiieeeieeeeee e, 239
9.4.224  TRIGGER 1 MASK REGISTEROFFSET 700h (Por® ONly).......ccoooiiiiiiieeen e 240
9.4.225 TRIGGER 2 MASK REGISTEROFFSET 704h (Port 0 Only)........coooiiiiiiiiiiiieeee e 240
9.4.226 PATTERN 1 SETTING REGISTERFFSET 708h (Por® Only).......cccvvviviiiieeeeeeieccecviiiveeeee, 240
9.4.227 PATTERN 2 SETTING REGISTERFFSET 70Ch (Port 0 Only)........cuvvvvieeeeeieeiecceeiinveeeeen, 240
9.4.228 TRIGGER 1 DEBUG_OUT MODE SELECTION REGISTER-FSET 710h (Port 0 Only).....240
9.4.229 TRIGGER 2 DEBUG_OUT MODE SELECTION REGISTER-FSET 714h (Port 0 Only).....240
9.4.230 TRIGGER JAND/OR CONDITION SELECTION REGISTERFFSET 718h (Port 0 Only)....241
9.4.231 TRIGGER 2 AND/OR CONDITION SELECTION REGISTEBR-FSET 71Ch (Port 0 Only).....241
9.4.232 TRIGGER SELECT REGISTEROFFSET 720h (POrt O Only).........cuvvieimieiiiiierieeeevieieeeeeeeeen 241
9.4.233 TRIGGER POSITION SELECTION REGISTERFFSET 724h (Port 0 Only).........cccvvvvveeeeee. 241
9.4.234 TRIGGER COUNTER SETTING REGISTERFFSET 72Ch (Port 0 Only)..........ccooevennvnivinn 241
9.4.235 TRIGGER START REGISTEROFFSET 730h (Port 0 Only)......uvvviviiiiiiiiiiieiccciieeeeeeeeeeeeee, 241
9.4.236 READ WAVEFORM DATA REGISTEROFFSET 734h (Port 0 Only).....ccvvvvveeeeeeeeeiiieiieee. 242
9.4.237 SAMPLE RATE SETTING REGISTERFFSET 738h (Port 0 Only)......ccvvvvvivvieeeeeeeiieeeeeee, 242
9.4.238 WAVEFORM OUTPUT PORT SELECT REGISTER-FSET 73Ch (Port 0 Only).................. 242
9.4.239 WAVEFORM READ EVENT RESET REGISTER-FSET 748h (Port 0 Only)...........cccveneeee 242
9.4.240 DUMP MEMORY TO GPIO RATE CONTROL REGISTERFFSET 74Ch (Port 0 Only)........ 243
9.4.241 DUMP WAVEFORM START REGISTERFFSET 750hRort 0 Only)........ccceeeviiiiiieeesiiiennnns 243
9.4.242 FREE RUN BUTTON REGISTEROFFSET 754h (Port 0 Only)......ccocvvviveeeiiiiiieeeiiee e 243
9.4.243 VENDOR SPECIFIC CAPABILITIES REGISTERFFSET 900N........ccccuuiiiiiiiiiieeieeeeeeeeei e 243
9.4.244 VENDOR SPECIFIC HEADER REGISTERFFSET 904h........ccccvvoiiiiiiee e 243
9.4.245 BTR 2 REGISTER OFFSET Q08M.....cceuiiiitiiii ettt e et e e et e s e e e e et e e eeeeaeaneeees 243
9.4.246 BTR 3 REGISTER OFFSET QOC. ...ttt ettt e et ee e e et e e e e e e aee e st e eeanaes 244
9.4.247 BTR 4 REGISTER OFFSET QL0 ... iieiiiiiiie ittt et e e e s e e e e et e e eeaeeaeaneeeeen 244
9.4.248 BTR 5 REGISTER OFFSET Q14N ... ittt ettt et s e e e e e e e e e e aeen 244
9.4.249 ADDRESS LUT ACCESS ADDRESS REGISTBERFSET 918h......ccvuiiiiiiiiieeeieeeemee e, 244
9.4.250 ADDRESS LUT ACCESS DATA ORETERI OFFSET 91Ch. ..o eceeeeeeeee e 245
9.4.251 ADDRESS LUT ACCESS DATA 1 REGISTEBFFSET 920N......cccuuiiiiiiiiiee e 245
9.4.252 REQ ID/DOMAIN LUT O 150 OFFSET 924H0 960h.........cccoooiiiiiiiiiiiii e, 245
9.4.253 CAPTURED BUS ID for DOMAIN 0 tOTIOFFSET 994h.......uuiiiiiiiii e 245
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9.4.254 DOOR BELL IRQ SET REGISTEROFFSET 9C4h......uciiiiiiiiiiiiiieeeee e 246
9.4.255 DOOR BELL IRQ CLEAR REGISTEROFFSET 9C8Hh.......cciiiiieiiiieciiieeeee e 246
9.4.256 DOOR BELL IRQ MASK SET REGISTERFFSET 9CCHh...ccccioiiiiiiiiiieeiitteeeeee e 246
9.4.257 DOOR BELL IRQ MASK CLEAR REGISTERFFSET 9DO0M........ccoviiiiiiiiiiiiiiiieeeee e, 246
9.4.258 SCRATCHPAD 0 REGISTEROFFSET OE4N......ccuiiiiiiiie et eee e 246
9.4.259 SCRATCHPAD 1 REGISTEROFFSET OEBN......ccuuiiiiiiiiiiceeeeeeee et eee e 247
9.4.260 SCRATCHPAD 2 REGISTHROFFSET OECHK......uu et emr e 247
9.4.261 SCRATCHPAD 3 REGTERI OFFSET OFOML......ciieiiiieeeeie et eeema e e 247
9.4.262 SCRATCHPAD 4 REGISTHROFFSET OFAhL......cioeiiieeeeee e eeema e 247
9.4.263 SCRATCHPAD 5 REGISTHROFFSET OF8hL......ccoeiiiieiei et reema e e 247
9.4.264 SCRATCHPAD 6 REGISTHROFFSET OFChL.uuuuiiiiiiii ettt 247
9.4.265 SCRATCHPAD 7 REGISTEROFFSET AOOR......ccuuiiiiiiiiie et see e e s eaaa e 247
9.4.266 CDEP DATA O REGISTEROFFSET AD4N...... oo 247
9.4.267 CDEP DATA 1 REGISTEROFFSET AD8.......iiiiiiiiiieiiee et 248
9.4.268 SQ/CQ POINTER CNTROL AND STATUS REGISTERFFSET AOCh.......cccccceeeiiiieeenieinnn, 248
9.4.269 SQ TAIL BASE POINTER [31:0] REGISTERFFSET ALOh........ccoiiiiiiieeee s 248
9.4.270  SQ TAIL BASE POIRER [63:32] REGISTER OFFSET AL14N...cccoiviiiiiiiiiiiiieeeee, 248
9.4.271 CQ HEADER LOCATION[31:0] REGISTEHROFFSET AlL8h......cccciiiiiiiiiiiiieeee e 249
9.4.272 CQ HEADER LOCATION[63:32REGISTER OFFSET ALCh....ccccooviiiiiiiiiiiiiiiie e, 249
9.4.273 UNCORRECTABLE FATAL ERROR LINK RESET REGISTEBRFSET A28h........cccvvveeneee. 249
9.4.274 SYNC. CDVEP UNCORRECTABIERROR STATUS REGISTERFFSET A2Ch.................. 249
9.4.275 Source IDLUTQ 77 OFFSET A80N t0 AQCK.....c.coveiiiiiiiee e 250
9.5 CDVEPCONFIGURATIONREGISTERS. .. ..ottt ettt et e e sreee s e e et s e e et e e st e esnnn 252
951 VENDOR ID REGISTER OFFSET OON....ccouiiiiiii ettt e e erees s e e e e s e e e anaas 253
9.5.2 DEVICE ID REGISTER OFFSET O0R.....iiitiiiii ittt evemmt e e e e e e s e eaans 253
953 COMMAND REGISTER OFFSET D4R ...ttt ettt e e e e e e e e eeas 253
9.5.4 PRIMARY STATUS REGISTERFFESET O4M.....cciiiiiiiiiiiee e 254
9.5.5 REVISION ID REGISTEROFFSET O8h......uuiiiiiiiiiiiiii ettt et e e e e e e eeaaes 255
9.5.6 CLASS REGISTEROFFSET O8h.....ciiitiiiiiiiii ettt e e et eree s e e st e e s sata e e s eesvmmmrans 255
95.7 CACHE LINE REGISTER OFFSET OCHK....uuiiiiiiii ittt e e et e e e e 255
9.5.8 PRIMARY LATENCY TIMER REGISTERFFSET OCHh.....coceuiiiieeeie e 255
9.5.9 HEADER TYPE REGISTEROFFESET OCHh ...ttt 255
9.5.10 BAR O REGISTER OFFSET L0 .cuuiiiiiiiiiieee ettt e e e e temme e e e e st e e et s e s s seeneseas 255
9.5.11 BAR 1 REGISTER OFFSET L4 ...t et e e e e e e e e e e e reeneeeas 256
9.5.12 BAR 2 REGISTER OFFSET L8h ... iiiiiiiiiiiiiie ettt e s e e s eab e e s e s mmmeenns 256
9.5.13 BAR 3 REGISTEROFFSET LCh....uuui ittt ettt e e et e e s aeeneees 256
9.5.14 BAR 4 REGISTEROFFSET 20h.....ciiiiiiiiiiiiie ettt srre e e s e e s eab e e s e s mmmeenns 257
9.5.15 BAR S REISTER OFFSET 24h.... ettt e s e e st e e s e s mmmeanas 257
3V 1 5 T TP 257
0.5.16 REGISTER OFFSET 2C N ittt e e et e et eeee e e e e e e e e e e e e s eeereemareeearenaes 257
95.17 SSID REGISTER OF FSET 2C N ittt ittt e et e et e et e e e e e e e e e e aereeaaa s 258
9.5.18 CAPABILITY POINTER REGITEROFFESET B4N....ccoeiiiieeeie ettt e v meen e 258
9.5.19 INTERRUPT LINE REGISTEROFFSET 3CHh...uuiiiiiiiieeeeee e 258
9.5.20 INTERRUPT PIN REGISTEROFFSET BCh..... ittt seneee e e s e e e s aen 258
9.5.21 POWER MANAGEMENT CAPABILITIES REGISTEBFFSET 400.......ccoooiviiiiieiiieceee e, 258
POWER. ..o et e e e et e ee ettt e e ettt e e e e et b aa—— e e e eetta e eeeea b ee st rennttaaeeeararaaaaanes 258
9.5.22 MANAGEMENT DATA REGISTEROFFSET 44N.....ccoo et 258
9.5.23 PPB SUPPORT EXTENSIONREGISTER OFFSET 44h......coooeiiieeieee e 259
9.5.24 DATA REGISTEROFFSET 4AN.... oot ettt e e e e e e eeree s 259
9.5.25 MSI CAPABILITIES REGISTEROFFSET 48h......cccuiiieee e e e e e 259
9.5.26 MESSAGE ADDRESS REGISTERFFSET 4Ch. ...ttt emmae e 259
9.5.27 MESSAGE UPPER ADDRESS REGISTEBFFSET B0N......ccuuiiiiiiie et e e 259
9.5.28 MESSAGE DATA REGISTEROFFSET 540 ..ccuuiiiiiiie et eeeee e 260
9.5.29 MESSAGE MASK REGISTERDFFESET 58h.....cciiiiiiiiiit ettt ettt sseees e e st seeeeee 260
9.5.30 MESSAGE PENDINGHEGISTER OFFSET S5CHh..ccuuiiiiiiiii et 260
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9.5.31 PCI EXPRESS CAPABILITIES REGISTERFFSET B8h.....ccuciiiiiiiiiiiiee e 260
9.5.32 DEVICE CAPABILITIES REGISTEROFFSET BCh.....uuiiiiiiiiie et eeeee s 260
9.5.33 DEVICE CONTROL REGISTEROFFSET 7O0N......cuuiiiiiiiii ettt sseeme e 261
9.5.34 DEVICE STATUS REGISTHROFFESET 70R.....ccicutiiiiiiiii et seeee e e s v e e e eees 262
9.5.35 LINK CAPABILITIES REGISTEROFFSET T4h.....iiiiiiii e 262
9.5.36 LINK CONTROL REGISTEROFFSET 78h.....ccuuiiiiiiiiii ittt seeeme et eaaaas 263
9.5.37 LINK STATUS REGISTEROFFSET 78h... oot ettt a e 263
9.5.38 SLOT CAPABILITIES REGISTHROFFSET 7Ch... ittt s ee e 264
9.5.39 SLOT CONTROL REGISTHROFFSET 8O0M.......uiiiiiiiiii i ieem et ee e e s e e 264
9.5.40 SLOT STATUS REGISTERDFFSET 8O0MN......cceuiiiiiiiie ettt e e e s e e e 264
9.5.41 DEVICE CAPABILITIES REGISTERI 2DFFSET 8Ch.....ccicvvuiiiiiiii et saeeee e 264
9.5.42 DEVICE CONTROL REGISTERI 2DFFSET Q0N......uiiiiiiiiiiiiiie ittt s e emmaaa e 264
9.5.43 DEVICE STATUS REGISTER DFFSET O0N.....cuuiiiiiiiii et emmaa e e eeaaas 264
9.5.44 LINK CAPABILITIES REGISTERT20FFSET 94h......couiiiiiiiii et eeeme e 264
9.5.45 LINK CONTROL REGISTERT20FFESET 98h.....iiiiiiiiiiiiee ettt e e 265
9.5.46 LINK STATUS REGISTERI20FFSET O8h....uuiiiiiiiiii ettt et eema e e e e e e e e aan 265
9.5.47 SLOT CAPABILITIES REGISTER DDFFSET OCHh. ...ttt 266
9.5.48 SLOT CONTROL REGISTER DDFFSET ADD... oottt e e e 266
9.5.49 SLOT STATUS REGISTER DFFSET AODK....ouuiiiiiii ettt evemmta e e s s e 266
9.5.50 SSID/SSVID CAPATILITIES REGISTERFFSET Ad....uuiiiiiiieeiees e eaeens 266
9.5.51 SUBSYSTEM VENDOR ID REGISTERFFSET A8h.......ccuuiiiiiiiiiieeiieeemee et aneee e 266
9.5.52 SUBSYSTEM ID REGISTEROFFSET ABL.....uuuiiiiiiii ittt e et et e e s e e 266
9.5.53 MSEIX CAPATILITIES REGISTEROFFSET BON....ciieuiiiiiiiii e eeeet et e s e e e e eeana e 266
9.5.54 MSIX TABLE OFFSET / TABLE BIR REGSITERFFSET B4h.....cccvuiiiiieiieeeeieeeeeeee e 267
9.5.55 MSI-X PBA OFFSET / PBBIR REGISTER OFFSET B8h.....ccouoiiieiiieeeeeee et 267
9.5.56 VENDOR SPECIFIC CAPABILITY REGISTERFFSET C8h......uuoiiviiee et 267
9.5.57 BAR 01 CONFIGURATION REGISTEROFFSET E4R......oiiiiiiiiiiiiees e eeeens 267
9.5.58 BAR 2 CONFIGURATION REGISTEROFFSET E8IL......cuuiiiiiiiiiieeeeee e eeeea e 267
9.5.59 BAR 23 CONFIGURATION REGISTEROFFSET ECHhL.....uciiiiiiiiiieceiesceeee et eeveees 268
9.5.60 BAR 4 CONFIGURATION REGISTEROFFSET FOR.......cuuiiiiiiii et eeeeees 268
9.5.61 BAR 45 CONFIGURATION REGISTEROFFSET FAR....cccouiiieieeee e 269
9.5.62 DEVICE SERIAL NUMBER ENHANCED CAPABILITY HEADER REGISTBRFSET 100h......269
9.5.63 DEVICE SERIAL NUMBER LOWER DW REGISTEBFFSET 104h......cccooveviiiieeeiieeeeeeee 269
9.5.64 DEVICE SERIAL NUMBER HIGHTER DW REGISTERFFSET 1080.......cccvvviieiieeiiieiieeee 270
9.5.65 OPERATION MODE REGISTEROFFSET 348h (Port 0 Only).......ccooooiiiiiiiiiiiiieeee e 270
9.5.66 TL CSR O REGISTEROFFSET ACO.....cuuuiiiiiiiie ittt e e ettt e e s e emr et e s e e seaaeseesenaanan 271
9.5.67 VENDOR SPECIFIC CAPABILITIES REGISTERFFSET 900M.......ccccocivviiiieiieitecee e 271
9.5.68 VENDOR SPECIFIC HEADER REGISTERFFSET 904N........ciiiiiiiiiieiieeeee e 271
9.5.69 BTR 2 REGISTER OFFSET G088 ..uuiiiiiiiiiiieite ettt e et e e e e re e e e e e e e taaeeeanreeeareeneees 271
9.5.70 BTR 3 REGISTER OFFSET O0CN. . ieeiiit ittt ettt e s e e e et e e e e e e e e s e e e s as 271
9.5.71 BTR 4 REGISTER OFFSET OL0M . cuuuiiiiiiiie ettt e et e et e e reema s e e e e saaeeranresenreaneees 272
9.5.72 BTR 5 REGISTER OFFSET 914 ...ttt e e e e e e e e e et e e ea e e e e reaneees 272
9.5.73 ADDRESS LUT ACCESS ADDRESS REGISITBEIRFSET 918h......cccuviiiiiiieeeeeieeeeee e 272
9.5.74 ADDRESS LUT ACCESS DATA O REGISTEBFFSET Q1Ch....ccuuiiiiiiiiee e 272
9.5.75 ADDRESS LUT ACCESS DATA 1 REGISTEBEFFSET 920N.......cciiiviiiiiieee e 272
9.5.76 ID/DOMAIN LUT 07 15/ OFFSET 924h t0 9600 .......ccuuuiiiiiiiee e eeeeeee et e e 273
95.77 CAPTURED BUS ID FOR DOMAIN O toil IOFFSTE 994N.... oo ee e 273
9.5.78 DOOR BELL IRQ SET REGISTEROFFSET 9CAhN.....ccciiiiiiiiiiiieeeee et 273
9.5.79 DOOR BELL IRQ CEAR REGISTER OFFSET 9C8Hh.......cccoiitiiiiiiiice i e 273
(DO L@ ] = ST 274
9.5.80 BELL IRQ MASK SET REGISTEROFFSET 9CCHh...cccoiiiiiiiiiiiiiii e, 274
9.5.81 DOOR BELL IRQ MASK CLEAR REGISTERFFSET 9DO0R.........cccocciiiiiiiiiieeee e 274
9.5.82 SCRATCHPAD 0 REGISTHROFFSET OEA4N......ccoiiiiiie et 274
9.583 SCRATCHPAD 1 REGISTHROFFSET OES8N......cciiiiiiiiie et 274
9.5.84 SCRATCHPAD 2 REGISTHROFFSET OECHK. ...ttt 274
PI7C9X3G816GP Pagel7 of 319 September 2021

Document Number 43670 Rev 2-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G816GP
9.5.85 SCRATCHPAD 3 REGISTHROFFSET OFD.......coun ittt e e 274
9.5.86 SCRATCHPAD 4 REGISTHROFFSET OF4N.....cou ettt e e 274
9.5.87 SCRATCHPAD 5 REGISTHROFFSET OF8h....u.ciiiiiiii et eea s 274
9.5.88 SCRATCHPAD 6 REGISTHROFFSET OF ChL.cuuuniiiiiiiii ettt 275
9.5.89 SCRATCHPAD 7 REGISTHROFFSET AOON......cciiiiiiiiiii et 275
9.5.90 CDEP DATA O REGISTEROFFSET AD4N.....ouuiiiiiii e tvemt e e 275
9.5.91 CDEP DATAL REGISTEROFFSET ADBN.. ...ttt ettt e s s eemae e et e s aaa e e aan 275
9.6 DMA ENGINECONFIGURATIONREGISTERSFUNCI1ORFUNC2)......cccciiiiiiiiiiiieeeeeeeeeiieeeee 276
9.6.1 VENDOR ID REGISTER OFFSET OON.....couiiiiiii ettt eree e s e e s e e e 277
9.6.2 DEVICE ID REGISTER OFFSET O0R......iiitiiiiiiie ettt eemmt e e e e e e s e e e 277
9.6.3 COMMAND REGISTER OFFSET O4h.....coutiiiiiiee ettt e s eeemee e s e e e s e eaaans 277
9.6.4 PRIMARY STATUS REGISTERIFFESET O4M.....ciiiiiiii et 277
9.6.5 REVISION ID REBISTER OFFSET O8h......uuiiiiiiiiiiiiiii ettt e e vmmmtas e s e eaaae e e eeeaas 278
9.6.6 CLASS CODE REGISTHROFFSET O8M.....uuiiiiiiiiiiiiieie et s et st e s e eeeenaas 278
9.6.7 CACHE LINE REGISTER OFFSET OCK...cuuiiiiiiiiieeeeeeee ettt eeren e e e r e e eaaas 278
9.6.8 PRIMARY LATENCY TIMER REGISTERFFSET OCHh.....cocvuiiiiiiee e e 278
9.6.9 HEADER TYPE REGISTEROFFESET OCHK ...ttt 279
9.6.10 BAR O REGISTER OFFSET L0 ..uuiiiiiiiiiiiiie ettt e et e e temma e e e e s e e et s e s eanseenesaas 279
9.6.11 BAR 1 REGISTER OFFSET L4N ... oottt e s e e e s ea b e e s e s mmmeeans 279
9.6.12 SUBSYSTEM VENDOR ID REGISTERFFSET 2Ch....ccicitiiiiiiiiii ettt aeeee e 279
9.6.13 SUBSYSTEM ID REGISTEROFFSET 2CHh.....uuiiiiiiiii ittt e et emmta e e s e eaaa e e 279
9.6.14 CAPABILITY POINTER REGISTHROFFSET 34N.....cciciiiiiiiiie et s ereee e 279
9.6.15 INTERRUPT LINE REGISTEROFFSET BCh...uiiiiiiiiiiiiiee ettt e e e e 279
9.6.16 INTERRUPT PIN REGISTEROFFSET BCh..u ittt ettt e e ereee e st eeanns 280
9.617 POWER MANAGEMENT CAPABILITIES REGISTEBFFSET 400.....cccooviveeiiieeeieeeeeeeeeee 280
9.6.18 POWER MANAGEMENT DATA REGISTERFFSET 44h.....ccooiiiiiiieeeeeee e 280
9.6.19 PPB SUPPOREXTENSIONS OFFSET 44h.....ccoiiitiiiiiiiee ettt e 280
9.6.20 DATA REGISTER OFFSET 44N...... ittt e st e s s mmmeaans 281
9.6.21 MSI CAPABILITIES REGISTEROFFSET 48N.....ccouiiiiiiiie ettt eeeme e 281
9.6.22 MESSAGE ADDRESS REGISTERFFSET 4Ch. ...t ceeee ettt emma e 281
9.6.23 MESSAGE UPPER ADDRESS REGISTEPFFSET 50N......uiiitiiiieeeiee et e e 281
9.6.24 MESSAGE DATA REGISTEROFFSET B4R ....c.u oottt ree e e e n e e 281
9.6.25 MESSAGE MASK REGISTERDFFESET B58h.....cccuiiieiiiieeee e ereee e r e e 282
9.6.26 MESSAGE PENDIN REGISTER OFFSET SCh .. cccuiiiiiiiieeeee et ree e e e e 282
9.6.27 PCI EXPRESS CAPABILITIES REGISTERFFSET 68N......coiiiiiiiiiiiiieeeeeieeeeee e 282
9.6.28 DEVICE CAPABILITIES REGISTEROFFSET € h......uoiiiiiiiiiieieee e 282
9.6.29 DEVICE CONTROL REGISTEROFFSET 7O0N......ccuiiiiiiiiii ettt saeemn s e e 283
9.6.30 DEVICE STATUS REGISTHROFFESET 70R.....cciiitiiiiii ettt eneee e e s e e e aee 283
9.6.31 LINK CAPABILITIES REGISTEROFFSET 74N ..ottt e e een e e e 284
9.6.32 LINK CONTROL REGISTEROFFSET 78N....ciiiiiitieee ettt reeee e nen e e e 284
9.6.33 LINK STATUS REGISTEROFFSET 78h... oottt ettt eteeees e e e e e e e eeens 285
9.6.34 DEVICE CAPABILITIES REGISTERI ZDFFSET 8Ch....cceuiiiiiiiiee ettt e e reene e 285
9.6.35 DEVICE CONTROL and STATUSBETER 2 OFFSET 90hN.......cciiiiiiieieeieteeee e 286
9.6.36 LINK CAPABILITY REGISTERIZOFFSET 94h......couiiiiii et eee e 286
9.6.37 LINK CONTROL REGISTERT2OFFSET 98N....uuuiiiiiiiiieeeeeee ettt 286
9.6.38 LINK STATUS REGISTERIZ2DFFSET 98h......u ittt emmae e e e e e e 287
9.6.39 SSID/SSVID CAPABILITIES REGISTERFESET A4 ... oo et 287
9.6.40 SUBSYSTEM VENDOR ID REGISTERFFSET A8BN....cceuiiiiiiiiee ettt e e reene e 287
9.6.41 SUBSYSTEM ID REGISTEROFFSET A8N....c.uiiitiiiiie ettt ettt e e e et s earet e e s e e aeanees 287
9.6.42 PCI EXPRESS ADVANCED ERROR REPORTING ENHANCED CAPABILITY HEADER REGISTER
(@] = =] = I 010« TR 287
9.6.43 UNCORRECTABLE ERROR STATUS REGISTERFSET 104h........coiiiiiiieieeeeeeeee e 287
9.6.44 UNCORRECTABLE ERROR MASK REGISTEBFFSET 108h.........oiiiiiiiiieeiieeeee e 288
9.6.45 UNCORRECTABLE ERROR SEVERITY REGISTBERFSET 10Ch.......coiiiiiiiiieeieeeeeee e, 289
9.6.46 CORRECTABLE ERROR STATUS REGISTEFFSET 1100......ciiiiiiiiieiieieetcee e 290
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9.6.47 CORRECTABLE ERROR MASK REGISTEBFFSET 114h.......ccvviiiiiiiiiiieeeee e 290
9.6.88 ADVANCE ERROR CAPABILITIES AND CONTROL REGISTERFSET 118h.........ccccuvvveeenn. 290
9.6.49 HEADER LOG REGISTEROFFSET From 11Ch t0 128h.......cccociiiiiiiiiiiieeniee e 291
9.7 DMAENGINEINTERFACEREGISTERS.......coiiiiiiiiite ittt 292
9.7.1 DMA CONTROL AND STATUS REGISTEROFFSET O0N........ccttiiiiieiiiieeimemrniee e 293
9.7.2 DESCRIPTOR OWNERSHIP REGISTEROFFSET O4h........ccoiiiiiiiiiiiie e 293
9.7.3 DESCRIPTOR OWNERSHIP REGISTHRAFFSET 08h.......ccciiiiiiiiiiiieiieeeiiiieeee e 294
9.7.4 CHANNELDESCRIPTOR RING BASE POINTER (LOWBREGISTER OFFSET OCh........... 294
9.75 CHANNELDESCRIPTOR RING BASE POINTER (HIGFbE2REGISTER OFFSET 10h......... 294
9.7.6 CHANNEL DESCRIPTOR CURRENT INJER REGISTER OFFSET 14h......cccccccovviviiieeeiiaeen. 294
9.7.7  CHANNEL TRANSFER COUNT STATUS OF CURRENT DESCRIPTOR POINTER REGISTER
L@ T oS o PP SRPOTRPPPPRPPRI 294
9.7.8  CHANNEL GAP TIME CONTROL REGISTERFFSET 1Ch.....ccccciiiiiiieeiiiiieee e 294
9.7.9 DMA CONTROL AND STATUS REGISTERQ@FFSET 20h.......ccvtiiiiiieiiiie e iemriiee e 295
9.7.10 CHANNEL DESCRIPTORING SIZE FORPREFETCHOFFSET 24h......ccccoviiiiiiiiiiiiieeeie, 296
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1 INTRODUCTION

The PI7TC9X3G816GHs a PCIeGEN3 packet switclthat supportd 6 lanes of GEN3 SERDE# flexible 2-port, 3

port, 4port, 5port and 8port configurations The architectureof the PCle packet switchllows the flexible port
configuration byallocatng variablelane widths for each port. The packet switch can be configured to have different
port types such as upstream port, downstream ports and-Coossin EndPoint (CDEP) ports to support various
applications, which include port fasut, duathost canectivity. Inside the packet switch, multiple DMA channels are
embedded to facilitate data communication more efficiently among host(s) apodietsl

In addition, theP17C9X3G816GPoffers some extra beneftsuch as fAmai ntainiingtresBi gh si
channel 6, fiadvanced power management mechanismo, fAenhan
iSurprised Hot Plug with LED Enclosure Managemento
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KEY FEATURES

Port and Lane Configurations f8port/L6-Lane PCI Express GE3 packet switch
Configurable Upstream lane widths of x1, X2 or x8
Configurable Downstream port number uprto
. Configurable Downstream lane widths of x1, x2 or x8
Reference Clock Management
Integrated PCle Gen3 clock buffer for all downstream ports
Support three reference clock structures (Common, SRNS and SRIS)
Handle SSC Isolation up to one port
. Provide two clock application modes (Base and CDSR)
Power Management

Support 7 power states (P0O/P0s/P1/P1.1/P1.2/P2/P1.2PG)

Startup power management sahe

- i Empt yRiug pbagput in P2 state
Continuous power management scheme
- Support ASPM L1 Sulstate (P1.1/P1.2)

Support Message packet for System Power Management
- Latency Tolerance Reporting (LTR)
- Optimized Buffer Flush Fill (OBFF)
PHY and MAC Layers
PHY initial settings optionally programmable through JTAG, EEPROM, and SMigus/I
Adaptive Continuous Time Linear Equalizer anthp Decision Feedback Equalizer for RX
Adaptive and programmablet@8p TX equalization
. RX Polarity Inversion and Lane Reversal
Data Link Layer
Programmable ACK latency timer to respond ACK based upon traffic condition
. Configurable Flow Control Credit to balance bandwidth utilization and buffer usage
Transaction Layer
Packet forwarding options including Guhrough and Store & Forwa
Support up to 51-Byte Max Payload Size
Low packet forwarding latency < 150ns (typical case)
Access Control Service (ACS) for peterpeer traffic
Address Translation (AT) packet for SRV application
Support Atomic operation
Support Multicast
ProvidePerformance Visibility for ingress/egress packet types and packet counts
Dual—Host Application
SupportoneCrossDomain EndPoint (CDEP) port for Hogib-Host Communications
Support Faiover using CDEP port
. Provide up tat physical o8 virtual DMA chanrels enabling communications among Hosts and EPs
Reliability, Availability and Serviceability
Enhanced Advanced Error Reporting
Endto-End Data Protection with ECC
Error Handling Mechanism
Support Surprise Hot Removal
Support Downstream Port Containment @P
Support Hot Plug for Upstream and Downstream port
Provide Serial and Parallel Hot Plug Types
Support LED Management
Thermal Sensor reporting operational temperature instantly
IEEE 1149.1 and 1149.6 JTAG interface support
Advanced Diagnostic Tools

L

L

L

L

L

L

L

L

L

L

L

L

L
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PHY Eye™

MAC Viewer™ (including embedded LA)

PCiBUDDY™

On-Line PRBS loopback test

. On-Line Compliance pattern test

Sideband Management Interface

I2C/SMBUS/JTAG

. SPIEEPROM

Standard Compliance

Compliant withPCI Express Base Specification Revision 3.1
Compliant with PCI Express CEM Specification Revision 3.0
Compliant with Advanced Configuration Power Interface (ACPI) Specification
. Compliant with System Management (SM) Bus, Version 2.0
Power & Package

Two power rails (0.95V and 1.8V)

Power consumptiort.11W (full-loading at Tj=80 )

Totally LeadFree & Fully RoHS Compliant (Notes 1 & 2)

L
L
L

L

L

L
L

L

For automotive applications requiring specific change control (i.e. parts qualified teQABQ/101/200,
PPAP capable, and mdaatured in IATF 16949 certified facilities), pleasentact usor your local Diodes
representative.

https://www.diodes.com/quajitproductdefinitions/

Packages324-pin HFC 19mm x 19mm package

Notes:

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-free/ for more information aboutDiodes | ncor por at e d 0 s-addeAftimony-free, 'Green" antl Leatldreeo g e
3. Halogen- and Antimony-f r ee " Greendo products are defined as those which contain <9%@ppm
antimony compounds.
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2 GENERAL DESCRIPTION

Similar to the role of PCI/PCIX Bridge in PCI/PCIX bus architecture bmcfunction of PCI Express (P€) Switch

is to expand the conntixty to allow more end devices img reached by host controllers terms of PCle serial
interconnect architecture. Bhl6-lane and 8-port PCle Switchcan extend the connections ranged from Z #Cle
devices by means of its flexibport and laneconfiguratiors. It provides users thearietyto expand or faout the PCI
Express lanefrom one hosbasedupon their application need&n top of that, one port of the packet switch can be
configured to connect with other host, so that the-tioat usagease can be realized.

In PCI Expressystem bus hierarchyhe packet switch can be visualized as a logical assembly of multiple virtual PCI
to-PCI Bridge (PPB), which represents either upstream or downstream port. Also, nalirafithe primary busesfo
downstream ports and secondary bus of upstream port are shared with one common virtual FCieBus. of the
port configuration setting in a single host environment, the packet switcORBGB165P can be enumerated with
one upstrearport PPB and upot7 downstreanport PPBs.

The chip adopts a MultipleRing as switch core for reaching to each individual pdhere are eight ports attached to

the MultipleRing allowing upstream, downstream and peepeer traffic exchanges simultaneously. Each port
employs thestructureof Combined Input and Output Queue (CIOfQ) buffer managementThe main reason for
choosing CIOQ is that the required membandwidthof input queue equals to thiee rateof ingress port rather than
increasing proportionally wlit port numbers as an output queue switch does. The CIOQ at each ingress port contains
separate dedicated queuestoreposteddata,nonposted requests and completimackets. The packets are arbitrated

to the egress port basagon thelD or address caied in packet header afCle transactiowordering rule

Packetscan be forwarded in downstreanmpstreamor peerto-peerdirection concurrentlyFor the packets without
orderingenforcementthey are permitted to pass over each other insaaBerethe addressed egress port is available

to accept themThis can mitigate the issue bieadOf-Line (HOL) blocking and also not affectintpe operation of
producerconsumer modelwhich is required tde retainedo prevent fromsystemhangup problem. On thether

hand, the replay buffer at each egress port (output queue) enhances data integrity by preserving the transmitted packets
until the appropriate ACK is returned by the link partner.ties outgoing packets can be stored in replay butffés

can gainthe maximum throughpund efficiency ofthe Switch. Another advantage of implementing CIOQ in PCle

Switch is that the credit announcement to the counterpart is simplified and streaimlteechsof the creditbased

flow control protocol. The protocol reges that each ingress port maintains the credits independently without
checking other ports' credit availability, which is otherwise required by pure output queue architecture.

The Switchsupportsseveraladvanced featuseof latest PCl Express speciiton. They are respectivelxccess

Control Service (ACS)Multi-Cast, Atomic Operation, Alternate Routing ID (ARI), Address Translation (AT) packet
forwarding, Latency Tolerance Reporting (LTR) and Optimized Buffer Flush Fill (OBFF) etc. ACS allowssthe ho
system to have more control on péepeer switch traffic. This can be a critical requirement in virtual machine system.
Multi-Cast is an extended capability of PCle switch to facilitate posted packets forwarded to a group of downstream
ports efficienly. The switch is also capable of being a routing element for Atomic Operation commands, which has the
advantages of synchronization among multiple processors or mitligi@d environment. When ARI capability is
turned on, the ID routing has an altermatinterpretation on Device and Function numbers. The Function number can
be increased from 3 bits to 8 bits and no device number any more. This allows the downstream port of packet switch
forwarding packets with up to 256 Functions. The LTR and OBFF @@sagdype packets for communicating
between host and erttbvices to achieve platformise power management. The switch needs to response these two
messages for synchronizing the power states of each node in the PCle interconnect architecture.

In additin to port famout function, the PI7C9X3G816GP can be configured to facilitate -pr@ressor
communication between two Processors or between Processor and an intelligent adaptor configured in processor mode.
As usual, the upstream port of packet switchaeked up a host. When configuring one downstream port of the switch

into CDEP mode, this port will be connected to another host rather than an endpoint. The packet switch then allows
these two distinct hosts allocating their own PCle bus and memoryecesand makes the packet transfer happening
between them by means of resource translation.
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P17C9X3G816GP supports embedded Direct Memory Access (DMA) capability to move data between two address
locations that are set up via DMA channels. There aregowsical DMA channels implemented in PI7C9X3G816GP

and each physical channel can be shared by two virtual channels. So a total of eight DMA channels can be enabled in
the packet switch to enable eight pairs of locations transferring data simultanedesIPMA engine is configured

and managed by a software driver running on the hosts connected to the upstream port or CD ports. In terms of the
address locations and DMA ownership, the DMA engines can be used in a variety of applications such as dgvice statu

collection, peeto-peer host transfer and peerpeer enepoint transfer etc.

Page?27 of 319 September 2021

www.diodes.com © Diodes Incorporated

PI7C9X3G816GP
Document Number 43670 Rev 2-2



DrCOES

I N C ORP ORATE D

3 PIN DESCRIPTION

A Product Line of
Diodes Incorporated

) PERICOM

PI7C9X3G816GP

3.1 PCI EXPRESS INTERFACE SIGNALS
NAME PIN TYPE | DESCRIPTION
REFCLKH2:0] M17,M14,G14 | Reference Clock Input Pairs: Connect to 100IHz differential clock
REFCLKN[2:0] M16,M13,G15 souce.
Please refer toeference clock operational mofler how to connect]
REFCLKP/N[2:0] to clock sources.
Thereference clocknputis an unterminated AC coupled input. So {
off-chip clock source must be terminated with both serial and pal
resistor network. Please refer to PCle CEM specification for deta
how to realize ofboard termination implementation.
RESREF N13 | ReferenceResistor Connection Attach RESREFan exernalresistor
with the precision 0200 ohm 1% 106ppm/Cto ground on the board
The reference resistor is used for calibration of RX and TX terming
when the chip comes out of reset or a manual PHY tuning requ
made.
PERPL5:0] U16,U15,U14,U13)12,U11,U10,U9, | PCI Express Data Serial Input Pairs: High-SpeedDifferential data
B9,B10,B11,B12,B13,B14,B15,B16 receive signals

PERN[15.0] V16,V15,V14,V13,V12,v11,V10,V9,
A9,A10,A11,A12,A13,A14,A15,A6 Please see the section of port/lane configuration.

PETP[15:0] P17,P16,P15,P14,P13,P12,P11,P10 (0] PCI Express Data SerialOutput Pairs: High-SpeedDifferential data
E9,E10,E11,E12,E13,E14,E15E16 transmitsignals

PETN[15:0] R17,R16,R15,R14,R13,RR11,R10,

D9,010,D11,D12,D13,D014,D15,D16 Please se the section of port/lane configuration.

PERST_L F18 | System Reset (Active LOW)When PERST_L is asserted, the inter
states of whole chip except sticky logics are initialiZEs is a global
reset to all operational modes of packet switch.

This pin hasinternal pultup. If no board trace is connected to this g
the internal puHup resistor of this pin is enough. However, if jn
connected to a board trace and not driven, it is recommended t
external 5.1K ohm pultup resistor be used.

3.2 CONFIGURATION STRAPPING SIGNALS

NAME PIN TYPE | DESCRIPTION

CHIPMODE[1:0] | K15,K16 | Chip Operational Mode: These two input signals decide at which
operational mode the chip is chosen.

CHIP_MODE[1:0] | OperationaMode

00 Normal

01 IDDQ/MBIST

10 AC JTAG

11 PHY Testing
These pins have internal palown resistors. If no board trace is
connected to these pins, the internal-plalvn resistors of these pins
are enough. However, if pins are connected to a board trace and n
driven, it is recommended thexternal 336ohm pultdown resistors be
used.

PORTCFG[2:0] C7,C12,C15 | Port Configuration: They are used tdetermine howl6 lanesare
distributed arong ports.

Please refer tiease refer t@ort-LaneConfiguration

These strapping pins have no biiiltinternal resistors and can not be

left NC. These pins require the external 5dln pullup resistors or
PI7C9X3G816GP Page28 of 319 September 2021

Document Number 43670 Rev 2-2

www.diodes.com

© Diodes Incorporated



DrCOES

I N C ORP ORATE D

st | (1) PERICOM

PI7C9X3G816GP

NAME

PIN

TYPE

DESCRIPTION

330-0hm pultdown resistors.

CKMODE

F17

Clock Operational Mode: It is useddefine therelationip between
physical SERDES lanes angference clock

When CKMODE is 0, all 16 lanes (0 ~15) of SERDES are driven b
one referencelock source.

When CKMODE is 1, 16 lanes of SERDES are driven by two sepal
reference clock source via two pairs derence clock inputflease
refer toreference clock operational mofi¥ connection description.

This pin hasinternal pultdown resistor. If no board trace is connecte|
to these pins, the internal pualbwn resistors of these pins are enoug
However, if pinis connected to a board trace and not driven, it is
recommended that external 38Bm pultdown resistors be used.

HOT_PLUG_EN
L

*K7

Hot Plug Function Enable: It is usedto determine the downstream
port is capable of handling either managed or surprised hot plug e
Besides, the GPIO pins would be redefined forpiog function if
HOT_PLUG_EN_L = 0.

HOT_PLUG_EN_L and FATAL_ERR_L share the same pin.

This pin has internal pulip. If no boardrace is connected to this pin,
the internal pulup resistor of this pin is enough. However, if pin is
connected to a board trace and not driven, it is recommended that
external 5.1K ohm pultup resistor be used.

PHY_SRAM_
BYPASS

*A2

PHY SRAM Bypass: When set, it will bypass PHY SRAM.
PHY_SRAM_BYPASSand GPI@30] share the same pin

This pin has internal pullp. If no board trace is connected to this pif
the internal pubup resistor of this pin is enough. However, if pin is
connected to a boatdhce and not driven, it is recommended that an
external 5.1K ohm pultup resistor be used.

SMBUS_EN_L

ui7

System Manage Bus EnableThis signal determines either SMBUS
12C protocol being selected. When tied high, 12C protocol is selects
When tia low, SMBUS protocol is chosen.

This pin has internal pulip resistor. If no board trace is connected t
this pin, the internal pullip resistor of this pin is enough. However, i
pin is connected to a board trace and not driven, it is recommende
an external 5.1kohm pultup resistor be used.

PM_L11 EN L

*K6

PM L1.1 Function Enable: It is usedto determine the downstream
port is capable of PM L1.1 function. Besides, the GPIO[15:8] pins
would be redefined for PM L1.1 function if PM_L1BEN_L = 0.

PM_L11 EN_L and INA_L share the same pin.
This strapping pin has no built internal resistor and can not be left

NC. This pin requires an external 5-bKm pullup resistor or 330
ohm pultdown resistor.

3.3 HOT PLUG SIGNALS

NAME

PIN

TYPE

DESCRIPTION

SHCL_I2C

M10

oD

12C Clock Signal of Serial Hot Plug Controller: This signal
SHCL_I2Cis connected to SCL pin of 12C 10 expander or CPIDis
pin requires external 5.1Kohm pullup resistor.

SHDA_I2C

M11

oD

12C Data Signal of Serial Hot Plug Controller: This signal
SHDA _12C is connected to SDA pin d2C IO expander or CPLD
This pin requires external 5.1Kohm pultup resistor.
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NAME

PIN

TYPE

DESCRIPTION

SHPCINT_L

M12

Interrupt Input (Active Low) of Serial Hot Plug Controller: This

signal SHPCINT_Lis connected to INT# outputip of 12C 10

expanderor CPLD. When asserted, it notifies Hot Plug Controller
access the port registers of I/O exparae€PLDfor touching changeq
status to dassert INT#.

HP_LED[7:0]

*T17,*E18rD17*D18*C17rC18,
*B18*Al7

Hot Plug LED: These ginals HP_LED[7:0]drive Amber LED state
by following SFF8489 IBPI specification.

HP_LED[7:0] and GPIO[7:0] share the same pins.

HP_RST_L[7:0]

*K2,*K3,*K4,*K5,*K17,*M15,
*L13xL14

Surprised Hot Plug Reset:These signals HP_RST_L[7:@}ive reset
signals to the hot plug slots. They can be controlled by eithechff
PERST_L when booting up system or internal hardware when dev|
hot plugged into the slot.

HP_RST L[7:0] andGPI(23:16] share the same pins.

SURPRISE_HP

*Al

Disable Surprise Hot Plug Function: This signal is used tenable
surprige or managedhot function

oper at

f SURPRI SE_HP e
f e operat

|
| SURPRI SE_HP

SURPRISE_HP and GP[@L] share the same pin.

This pin has internal putup. If no board trace is connected to this g
the internal pulup resistor of this pin is enough. However, if pin
connected to a board trace and not driven, it is recommended t
external 5.1K ohm pultup resistor be used.

3.4

REFERENCE CLOCK OUTPUT AND CONTROL SIGNALS

NAME

PIN

TYPE

DESCRIPTION

REFCLKOP[7:0]

G5,G6,G7,G8,D6,D7,D8,A7

REFCLKON7:0]

H5,H6,H7,G9,E6,E7,E8,B7

o

Integrated Reference Clock Output Pairs: 100MHz external
differential HCSL clock outputgdmintegrated reference clotuffer.

REFCLKIP
REFCLKIN

A8
B8

Integrated Reference Clock Input Pair:Connect to external 100MH
differential clocls for the integrated referencéock buffer

This differential reference clock input pair can be left as unconnéfct
the integrated reference clock biffer is not used.

CKBUFPD_L

*D1

Integrated Reference Clock Buffer Power Down SignalThis signal
CKBUFPD_L is used to shut dowthe integrateclock buffer. When
CKBUFPD_L is asserted low, the integrated reference claffieband
reference clock outputs are disabled.

CKBUFPD_L and GPIO[26] share the same pin.

This pin has internal pulip. If no board trace is connected to this f
the internal puHup resistor of this pin is enough. However, if pin
connected to adard trace and not driven, it is recommended tha
external 5.1K ohm pultup resistor be used.

CLKREQ_L[7:0]

*L15,*L17,*L18,*M18,*N18,*P18,
*R18,*T18

oD

Reference Clock Request SignalsThese signals CLKREQ_L[7:0
are used to request reference cloak&ctive operation. Each port (i.
0..7) has its own clock request signal. When asserted, the refe
clock is on for both ends of the link. When deasserted, the refe
clock is off and both ends of the link are put under L1-stabe of
power manageent.

CLKREQ _L[7:0] and GPIQ15:8] share the same pins.

CLKREQ_L[7:0] pins have internal pullp. If no board trace ig
connected to these pins, the internal jonlresistors of these @iare
enough. However, if pins are connected to a board trad@at driven,
it is recommended that external 5:1¢hm pultup resistors be used.

P17C9X3G816GP

Document Number 43670 Rev 2-2

Page30 of 319

www.diodes.com

September 2021

© Diodes Incorporated



DrCOES

I N C ORP OR A

T E D

A Product Line of
Diodes Incorporated

) PERICOM

PI7C9X3G816GP

NAME

PIN

TYPE

DESCRIPTION

CLKBUF_CMOS
_EN_L

L16

Clock Buffer Input Select: It is used to select the input of integrat
ref clock buffer.When set high, the input is cameekirnalreference
clock surce through REFCLKIP/N pin. When set low, the input is ¢
from internal PHY clock and REFCLKIP/N pin need be tied to G
through 336ohm resistor.

3.5

SIDE BAND MANAGEMENT SIGNALS

NAME

PIN

TYPE

DESCRIPTION

EECK

H16

110

EEPROM Clock: Clock signal to4-wire EEPROM interface.

Debug Mode Enable (Debug Mode EN_L) During system
initialization, EECK acts as theDebug_Mode_EN_Lpin. In debug
mode, it need be tired to low through a 380n pulidown resistor.
This pin has internal pullp resistor. If ndboard trace is connected

this pin, the internal pullip resistor of this pin is enough. However,
pin is connected to a board trace and not driven, it is recommende|
an external 5.1K0hm pultup resistor be used.

EEDI

J16

EEPROM Data Input: The switchoutputs data to the Data Input p
of Serial EEPROM.

EEDO

H18

EEPROM Data Output: The switchinputs data from the Data Outp
pin of Serial EEPROM.

EECS_L

H17

EEPROM Chip Select (Active Low): The switchasserts this signal t
enable Serial EPROM.

SCL_I2C

K18

oD

SMBUS/I2C Serial Clock: System managememtr 12C Bus Clock
This pin requiresan externab.1K-ohmpull-up resistor.

SDA_12C

J18

oD

SMBUS/I2C Serial Data: Bi-Directional SystemManagementr 12C
Bus Data. Thipin requiresan exteral 5.1K-ohmpull-up resistor.

[2C_ADDR[2:0]

V17,v18,U18

SMBUS/I2C Slave Address Bit [2:0]: These pins are used {
configure the value of the three least significant bits ofthiech 7-bit
Slave address. These pins require the external 5.1Kohm pultup
resistos or 338ohm pultdown resistors.

3.6

MISCELLANEOUS CONTROL AND STATUS

NAME

PIN

TYPE

DESCRIPTION

PDC_L[7:0]

N9,P8,P9,R8,R9,T8,U8,V8

Present Detect WhenPDC_L is asserted low, it indicates this port]
present. Otherwise, it indicates thistpigrabsent.

Thesepins have internal pultup. If no board trace is connected tesh
pins, the internal pulp resistos of thesepin areenough. However, if
pins areconnected to a board trace and not driven, it is recomme
that external 5.1Kohmpull-up resistcs be used.

GPIO[310]

Al,A2,B1,B2,C1,D1,E1,F1,K2,K3,
K4,K5,K17,M15,L.13,1.14,L15,L17,
L18,M18,N18,P18,R18,T18,T17,
E18,017,D18,C17,C18,B18,A17

110

General Purpose Input and Output: These thirtytwo general
purposepins are programmed as eitlieputonly or bidirectional pins
by writing the GPIO output enable control register.

FATAL ERR_L

K7

Fatal Error Output: It is asserted low when a Fatal error is detecte

INTA_L

K6

oD

Interrupt Output Enable: Whendriven low, it indicates that oner
more of the following events/errors are detected: Hot Plug events,
State events, GenefBlUrpose Input Interrupt events, Devispecific
errors, DeviceSpecific CDEP Port Link Interface errors and evel
CDEPRVirtual Doorbell events or CDEPRink Doorbell events.
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NAME PIN TYPE | DESCRIPTION
LNKSTS7:0] H15,H14,H13,H12,G13,G16,G17, O Port Good Status These signals indicate the link status of each po|
G18
OFFi Link is down
Blinking, 512 ms ON, 512 ms OFF (1Hz)Link Up at 2.5 GT/s
Blinking, 256 ms ON, 256 ms OFF (2Hz).ink Up at 5.0GT/s
ON' Link Up at 8.0GT/s
PORTGOOD _[[x] is correspondent to Paxf wherey=0¢ 7.
TEST C4
NC A3,A4,A5,A6,B3,B4,B5,B6,D2,D3, Not Connected:These pins can be just left open.
D4,D5,E2,E3,E4,E5,F6,G1,G2,G3
G4,H1,H3,H4,J1,J32,33,36,J7,.1,L.2
L3,L4,L5,L6,L7,K1,M1,M3,M4,
M5,M6,M7,M8,N1,N2,N\8,P1,P2,
P4,P5,P6,P7,R1,R2,R3,R4,R5,R6,
R7,T1,T2,T4,U1,U3,U4,U5,U6,U7,
V1,v2,V3 V4 V5V6,V7
3.7 JTAG BOUNDARY SCAN SIGNALS

NAME PIN TYPE | DESCRIPTION

TCK K13 | Test Clock: Used to clock state information awldta into and out o
the c¢chip during switch©s interoal
registers accessWhen JTAG function is not implemented, this pg
should be left open (NC).

TDI J14 | Test Data Input: Used (in conjunction with TCK) to shift data arn
instructions into the TAP in a serial bit stream. When JTAG functio
not implemented, this pin should be left open (NC).

TDO J15 O Test Data Output Used (in conjunction with TCK) to shift data out
the Test Access Port (TAP) in a serial bit stream. WH&AG
function is not implemented, this pin should be left open (NC).

TMS J13 | Test Mode Select:.Used to control the state of the Test Access ¥
controller. When JTAG function is not implemented, this pin shoulg
pulled low through a 33@hm pultdown resistor.

TRST_L Ji12 | Test Reset (Active LOW): Active LOW signal to reset the TAH
controller into an initialized state. When JTAG function is
implemented, this pin should be pulled low through a-G86n pult
down resistor.

JTAG_SEL L Al18 | JTAG Selection (Active LOW): When set high, JTAG pins used fi
controlling switcho6s boundary
accessing PCle PHY internal registers.

3.8 POWER PINS

NAME PIN TYPE | DESCRIPTION

vDDC H9,H11,J8,J10,K9,K11,L.8,L10,L12] P VDDC Supply (0.%V): Used as digital core powpins

C_VvDDC F7 P VDDC Supply (0.9%V): Used aseference cloclower pins.

VDDR F4,N4,N15,F15 P VDDR Supply (1.8V): Used as digital I/O power pins.

C_VDDR J4 P VDDR Supply (1.8V): Used as reference clock power pins

VP F9,F11,F13,G10,M9,N6,N8,N10, P VP Supply (0.95V): Used as PCI Express analmgd corgpower pins.

N12,

VPH C9,C10,79 P VPH Supply (1.8V): Used as PCI Express analog high voltage po
pins.
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NAME

PIN

TYPE

DESCRIPTION

VSS

B17,C2,C3,C5,C6,C8,C11,C13,C1;|
C16,E17,F2,F3,F5,F8,FIkL2,F14,

F16,G11,G12,H2,H8,H10,J5,J9,J1]
J17,K8,K10,K12,K14,L9,L11,M2,
N5,N7,N11,N14,N16,N17,P3,T3,
T5,T6,T7,T10,T11,T12,T13,T14,

T15,T16,U2

Ground: Used as ground pins.
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18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
JTAG_| GPIO | PERN | PERN | PERN | PERN | PERN | PERN | PERN | PERN |REFCLKREFCLK . NG NG Ne | G0 | ePio
SEL_L [0] [0] [1] [2] [3] [4] [5] [6] 7 P OPI0] [30] [31]
GPIO PERP | PERP | PERP | PERP | PERP | PERP | PERP | PERP |REFCLK REFCLK GPIO | cPIO

VsS NC NC NC NC
[1] [0] [1] [2] [3] [4] [5] [6] 7 IN ON[0] [28] [29]
GPIO | GPIO PPORT PORT PORT GPIO
21 Bl VSS | crqop | VSS | VSS | Crqy | VSS VSS | Cpapy| VSS | VSs | TEST| vss | vss | OO
GPIO | GPIO | PETN | PETN | PETN | PETN | PETN | PETN | PETN | PETN |REFCLKREFCLKREFCLK NG NG Ne | P10
[41 [5] [0] [1] [2] [3] [4] [5] [6] 7 OP[1] | OP[2] | OH3] [26]
GPIO PETP | PETP | PETP | PETP | PETP | PETP | PETP | PETP |REFCLK REFCLK REFCLK GPIO
Vss NC NC NC NC
[6] [0] [1] [2] [3] [4] [5] [6] [7 ON[1] | ON[2] | ON[3] [25]
PERST| CK GPIO
L | mope | VSS | VODR | vss VP Vss VP VSS | VP | VSS lcVDDG NC | VSS [VDDR| VSS | VSS | oo
LNKSTS| LNKSTS| LNKSTS |[REFCKIN|REFCLIP| LNKSTS REFCLK| REFCLK REFCLK REFCLK REFCLK]
vss | vss | wp NC NC NC NC
[0] [1 [2] [0] [0] [3] ON[4] | OP[4] | OP[5] | OP[6] | OP[7]
LNKSTS| LNTSTS| LNTSTS REFCLK REFCLK REFCLK
EEDO | EECS_L| EECK - 6] 5] onis) | onie | onm | NE NC | vss | NC
SDA
l2c | VSS | EEDI | TDO DI ™S NC NC | vss |C_vDDR NC NC NC
SCL | GPIO | CHIP | CHIP | o | F"‘ETQFL' INTA | GPIO | GPD | GPIO | GPIO |
_12c [19] | MODHO] | MODH1] L _L [20] [21] [22] [23]
CLKBUF
GPIO | GPIO GPIO | GPIO | GPIO
CMOS NC NC NC NC NC NC NC
p3 | wpa |4 0| B8 | ope [ onpm
GPIO |REFCLKAREFCLKN GPIO |REFCLKRREFCLKN| SHPC | SHDA | SHCL
2] > 2 18] 1 i prL | re | e WA NC NC NC NC NC NC | vss | NC
G[ﬂ? vss | vss | vobR | vss |RESREf vp | vss | wp P'?_,‘]:—" v | vss | w | vss |vbobr| Nc | NC | NC
GPIO | PETP | PETP | PETP | PETP | PETP | PETP | PETP | PETP | PDC_L| PDC_L
= -~ NC NC NC NC | vss | NC NC
[10] [15] [14] [13] [12] [11] [10] [9] [8] [5] [6]
GPIO | PETN | PETN | PETN | PETN | PETN | PETN | PETN | PETN | PDC_L| PDC_L
= -~ NC NC NC NC NC NC NC
[9] [15] [14] [13] [12] [11] [10] [9] [8] [3] [4]
G[:;O G[';;o vss vss | vss | vss vss | vss | vss P'?z‘]:—" vss | vss | vss [ NC | vss | NC NC
12C.
— |sMBUS_| PERP | PERP | PERP | PERP | PERP | PERP | PERP | PERP | PDC_L
A'[::)?R EN_L | [15] [14] (3] [12] [1] [10] ) 8] 1] G G C C V>SS
12C_ | 12C_ | peon | pERN | PERN | PERN | PERN | PERN | PERN | PERN | PDC L
ADDR | ADDR —| NC NC NC NC NC NC NC
[ 2 [15] [14] [13] [12] [11] [10] [9] [8] [0]
18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Figure 3-1 PI7C9X3G8165P Ball Assignmert
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4 FUNCTIONAL OVERVIEW

This chapter provides an overview of the PI7G%81685P's major functions.

41 MODES OF OPERATIONS

The PI7COX&816GP supportswo modes of operations.
4 Base Mode (Fawout Mode)
7 CrossDomain EndPoint (CDEPMode)

4.1.1 BASE MODE (FAN-OUT MODE)

The Base mode is one of the Faut mode types. In this mode, the PI7C@&8.6GP supports one upstream port and
up to 7 down portsMultiple virtual PCHo-PCI bridges are connected by a virtual PCI bus, residing in the Switch.

- L

upP

Figure 4-1 Base Mode (Farout Mode) Overview

4.1.2 Cross-Domain End-Point Mode

The switch supports a CreBomain EndPoint (CDEP) mode allowing more than one host attached to
P17C9X3581685P. When configured as CDEP mode, one of downstream port will be turned into CDEP port for
additional host to connect with it. So the packets produced from different hosts xcaange through
P17C9X3G816GRor system failover application.
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Figure 4-2 CrossDomain End-Point Mode Overview
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4.2 PHYSICAL LAYER CIRCUITS

The physical layer circuitlesignis defined as a converter between serial bus interfacehafHY Interface for PCI
Express Architecture (PIPE). It contains Physical Media Attachment (PMA) and Physical Codilay&ufPCS)
blocks. PMA includes Serializer/ Deserializer (SERDES), BlAdaptive TX and RX EqualizationClock Recovery
module, receiver detectiorircuit, electrical idle detectpand input/output buffers?CS consists oftwo blocks for
handling 128B/130B and 8B/10B encoder/decoder, SYNC -oamtd framer receiver elastic bter, and PIPE PHY
control/status circuitries. To provide the flexibility fdsifurcating multiple lanes into different port widtof
configuration,the control and status signatsf each lane can be combinémt MAC to accessas a link basisin
addition a pair of PRBS generator and checker is included for PHY-ibusielftest. The main functions of physical
layer circuits include the conversion between séiidd and parallel bus, provision of clock source for the

The driver characteristics includy amplitude and preeemphasis, on transmit (TX) side are programmable. The PHY

on receive (RX) side is capable of automatic calibration and configuration of the internal circuits to maximize receiving
performance. In addition, the PHY provides the fldiibfor user to override or disable the automaticatiglibrated
settings.

Definition of the Switch Downstream P&tTransmitter presets can be setlBWNE EQUALIZATION CONTROL
REGISTER(OFFSETfrom 21Ch i 238H. The encoding for the Transmitter presets is providedaible 4-1. The
Transmitter Preset encoding of 1010b corresponds to the maximutogst.

Table 4-1 Transmitter Preset Encoding

Encoding De-emphasis (dB) Preshoot (dB)
0000b -6.02 0.00
0001b -3.74 0.00
0010b -4.44 0.00
0011b -2.50 0.00
0100b 0 0.00
0101b 0 1.94
0110b 0 2.50
0111b -6.02 3.52
1000b -3.52 3.52
1001b 0 3.74
1010b -9.12 0.00

1011b~1111b Reserved Reserved

4.3 MEDIA ACCESS CONTROL (MAC)

The Media Access Control (MAC) block, whicts consisted ofphysical layer packet boundary delineation and
formation multiple lanes dekew,scrambler/descramblerclock correctiorfrom insertingskip orderset,PIPErelated
control/status circuiteind Link Training Status State Machine (LTSSH8)implemented to interface physical layer
with data link layerbuild and maintain the link between two link partners

The switch allows users to cont®EN3 Link EQ parameters and link training behavior such as detection, compliance
and lane reverse etc. The switch implements a group of LTSSM CSR registers located at offset starting from 380h to
3A0h to configure LTSSM operation.

! Multiple lanes could share the PLL.
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4.4 DATA LINK LAYER (DLL)

The Data Link Layer (DLL)provides a reliablelata transmissiohetween two PCIl Express points. An ACK/NACK
protocol is employed to guarantee timtegrity of the packetsdelivered Each Transaction Layer Pack@iLP) is
protected bya 32-bit LCRC for error detectionThe DLL receiver performs LCRC calculation to determine if the
incoming packet is corrupted in the serial link. If an LCRC error is fotime DLL transmitter would issue a NACK
data link layer packet (DLLP) to the opposite end to reqaestransmission, otherwise an ACK DLLP would be sent
out to acknowledge on reception of a good TLP.

The moment for issuing ACK DLLP is dependent on a toue event of ACK latency timer or transmitter channel
availability. According to PCI Express egification, the calculation of ACK latency timer is based upon maximum
payload size, link width, TLP overhead, ACK factor and internal processing delay. The calculated values are
determined by hardware as a default to meet PCle specified requiremerite ©thér hand, the chip provides a
flexibility to change the value of ACK latency timer by programming the bit 11 ~ bit O of DLL CSR registers at offset
420424/428H for G1/G2/G3 speed. The programmable ACK latency timer can regulate the frequency of issuing ACK
DLLP. This can facilitate performance tuning under a burst of TLP in transmission.

In the transmitter, a retry buffer is implemented to store tmsmnéted TLPs whose corresponding ACK/NACK DLLP

have not been received yet. When an ACK is received, the TLPs with sequence number equals to and smaller than that
carried in the ACK would be flushed out from the buffer. If a NACK is received or no ACK/NAGKturned from

the link partner after the replay timer expirésn a replay mechanishuilt in DLL transmitteris triggeredto re

transmit the corresponding packet treteive SNACK or time-outand anytherTLP transmitted after that padke

Meanwhile, the DLL is also responsible ftine initialization, updatingand monitoringof the flow-control credit. All

of the flow control information is carrieidd DLLP that is sent tdahe other enaf link. Unlike TLP, DLLP is guarded

by 16-bit CRC to detectf data corruption occurd-urthermore, DLLP is used to handshake protocol between link
parties for entering different power states such as ASPM LOs/L1 and PM L1 etc.

The chip implements a group of DLL CSR registers started from offaghto 46Chfor users to control the Flow
control packet behavior, DLL packet error status report, replay timer and ACK latency timer etc.

4.5 TRANSACTION LAYER RECEIVE BLOCK (TLP DECAPSULATION)

The receiing portionof the transaction layer performs header information restiend validate the correctness of the
transaction typ@ndformat. If the TLP is found teontain an illegal header or the indicated packet length mismatches
with the actual packet lerfgtthen a Malformed TLP is reported as an error associated with the receiving port. PCle
also supports Entb-End CRC operation to ensure etodend data integrity, a 38it ECRC is checked against the
TLP at the receiver if the digest bit is set in heaBé&rase note for ECRC operation, it is necessary both of EP and RC
to support ECRC as well.

4.6 ROUTING

The transaction layer implements three types of roytigocols:|D-based addresdased,and implicit rouing. For
configuration reas| configuraton writes, transaction completioand useidefined messagethe packetarerouted by

their destination IDconstituted of bus number, device number, and function nuroleiress routing is employed to
forward 1/0O or memory transactiemo the destinatioport, which is located within the address range indicated by the
address field carried in the packet headdre packet header indicates the packet types including memory read,
memory write, 10 read, 10 write, Message Signaling Interrupt (MSI) anddgieed message.niplicit routing is
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mainly used to forwardystemmessage transactigsuch as virtual interrupt line, power management, and .sbhen
message type embedded in the packet header determines the routing mechanism.

If the incoming packet caoh be forwarded to any other port due to a miss to hit the desired address range or targeted
ID, this is considered as Unsupported Request (UR) packet, which is similar to a master abort event in PCI protocol.

In addition to following standard packet rowg rule, the chip also implements a group of TL CSR registers started
from offset4COhto 4C8hfor users to control packet forwarding mode, packet ordering and arbitration scheme etc.

4.7 QUEUE

Six TLP packet typesire defined irPCl ExpressarchitectureMemory read/write, 10 read/write, Config read/write,
Completions, Messages, and Atomic. Each of these packet types fits into the separate switchPgsieaRequest
Header (PH), PosteRequest Data payload (PD), NeRostedRequest Header (NPH), NdPosted DataPayload
(NPD), Completion Header (CPLH) and Completion Data payload (CFE&Dh packet with different type would be
put into a separate queue in order to facilitate the following mglgrocessorNPD only contains one DWor all
Nonpost requests except CAS AtomicOP with 4#8operand size, which requires two DV¢® it can be merged
with the corresponding NPH into a common queue named NPHD.

4.7.1 POSTED REQUEST HEADER (PH)

PH queueprovides TLPheader spaceer posted memory writeand various messagequestheadersThe types of
TLP stored in this queue are MWr, Msg and MsgD. Each header space occupies sixteen bytes to accommodate 3 DW
or 4 DW headers. The number of entries infahige from 8 to 16 depending on the lane width of link.

4.7.2 POST REQUEST DATA (PD)

PD queue is used for storing posted request data. If the received TLP is a posted request type such as MWr or MsgD,
and contained payload other than the header, the payldadmvdald be put into PD queue. The size of PD queue
ranges from 2KB to 4KB depending on the lane width of link.

4.7.3 NON-POSTED REQUEST HEADER AND DATA (NPHD)

NPHD queue provides TLP header spaces forpusted request packets, which include memory reade#d, 10

write, configuration read, configuration write and AtomicOP requests. The types of TLP stored in this queue are MRd,
MRdLKk, IORd, IOWr, CfgRd0/CfgRd1, CfgWr0/CfgWrl, FetchAdd, Swap and CAS. Usually only 10 or configuration
write and Atomic requés are given additional data credit. The other TLP type is just given header credit. Each header
space takes twentipur bytes to accommodate the following combinationBV8 header, DW header, 3VD header

with 1-DW data, 3WD header with 2DW data, 4DW header with IDW data and OW header with 2DW data. In

total, the number of entries in NPHD range from 8 to 16 depending on the lane width of link.

4.7.4 COMPLETION HEADER (CPLH)

CPLH queue provideSLP header space for completion packets. The types ofsidd in this queue are Cpl, CpID,
CplLk and CpIDLk. Each header space takes twelve bytes to accommod@té/eh8ader. Please note that there are
no 4DW completion headers. The number of entries in CPLH range from 8 to 16 depending on the lanelinidth of

4.7.5 COMPLETION DATA (CPLD)

CPLD queue is used for storing completion data. If the received TLP is a CpID or CpIDLk type and contained payload
other than the header, the payload data would be put into CPLD queue. The size of CPLD queues rangetimom 2KB
4KB depending on the lane width of link.
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4.8 TRANSACTION ORDERING

A set of ordering rules is defined to regulate the transactions on the PCl Express Switch including Memory, 10,
Configuration and Messages, in order to avoid deadlocks and to support doed?@onsumer modelThe ordering

rules defined inTable 4-2 apply within a single Traffic Class (TC). There is no ordering requirement among
transactions within different TC labels. Since the transactions withsame TC label are not allowed to map into
different virtual channels, it implies no ordering relationship between the traffic in VCO

Table 4-2 Summary of PCI Express Ordering Rules

Posted Read Non-posted Write | Read Non-posted  Write
Row PassColumn . .
Request Request Request Completion | Completion
Posted Request YesNo! Yes Yes Yes Yes
Read Request No? Yes Yes Yes Yes
Non-posted Write Request] No? Yes Yes Yes Yes
Read Completion YesNo® Yes Yes Yes Yes
Non-Posted Write Yed Yes Yes Yes Yes
Completion

1. When the Relaxed Ordering Attribute bit is cleared, the Posted Request transactions including memang write
message request must complete on the egress bus in the order in which they are receviegr@sstbus. If the
Relaxed Ordering Attribute bit is set, the Posted Request is permitted to pass over other Posted Requests occurring
before it.

2. A Read Request transmitting in the same direction as a previously queued Posted Request transactish must p
the posted write data ahead of it. The Posted Request transaction must complete on the egress bus before the Read
Request can be attempted on the egress bus. The Read transaction can go to the same location as the Posted data.
Posted read requests ai@ allowed to pass posted write transactions due to the concern that if the read and write
are to the same location, the subsequent data returned from the read request would be stale data.

3. When the Relaxed Ordering Attribute bit is cleared, a Read coniple n  mu s t 66pull 86 ahead
posted data transmitting in the same direction. In this case, the read data transmits in the same direction as the
posted data, and the requestor of the read transaction is on the same side as the cothplgtestefl transaction.

The posted transaction must deliver to the completer before the read data is returned to the requestor. If the Relaxed
Ordering Attribute bit is set, then a read completion is permitted to pass a previously queued Memory Write or
Message Request.

4. Non-Posted Write Completions are permitted to pass a previous Memory Write or Message Request transaction.
Such transactions are actually transmitting in the opposite directions and hence have no ordering relationship.

5. Posted Request traartions must be given opportunities to pass-Nosted Read and Write Requests as well as
Completions. Otherwise, deadlocks may occur when some older bridges, which do not support delayed transactions
are mixed with PCle Switch in the same system. A fagragorithm is used to arbitrate between the Posted Write
queue and the Neposted transaction queue

4.9 PORT ARBITRATION

Among multiple ingress ports, the port arbitration built in the egress port determinesimddoling packetso be
forwardedto the otput port.Switch supporhardware fixedRound Robirarbitration algorithmThe port arbitration is
held within the Virtual Channel @\t the upstream port& addition to the inteport packetsthe intraport packet such
as configurations completion wiglialso join the arbitration loop to get the senficen Virtual Channel 0.
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410 FLOW CONTROL

PCI Express employs Cred#ased Flow Contranechanisnto make buffer utilization more efficient. The transaction
layer transmitter ensures that it does not trahanTiLP to an opposite receiver unless the receiver has enough buffer
space to accept the TLFPhe transaction layer receiver has the responsibility to advertise the free buffer space to an
opposite transmitter to avoid packet stdiethis Switch, each ot hasits own separate queues for different traffic
types(Posted, Non Posted and Completianyl the credits of each type are continually updated via the data link layer
on the fly. The data link layecompares the current available credits with the itooed one and reports the updated
credit to the counterpaif.no new credit is acquired, the credit reported is scheduled for every 30 us to prevent the link
from entering retrainOn the other hand, the receiver at eaghesgort gets the usable ahi¢s from the opposite end

in a link. The egress port notifighe usable credit infonationto all ingress port$o receive packets that are intended

to that egress port

4.11 TRANSATION LAYER TRANSMIT BLOCK (TLP ENCAPSULATION)

The transmit portion of tresaction layer performs the following functions. They construct the all types of forwarded
TLP generated from VC arbiter, respond with the completion psaideen the local resource (i.e. configuration
register) is accessednd regenerate the message thahinate at receiver to RC if agtg as an upstream port.

4.12 ACCESS CONTROL SERVICE (ACS)

Traditionally, the packet routing between the geepeer downstream ports is determined by either the address or ID

field embedded in the packet header. Accessti©l Service (ACS) provides a mechanism for customer to selectively
control access between PCI Express Endpoints attached to the downstream ports of packet switch. If ACS is enabled in
the ingress port, the pet-peer packet forwarding will follow theule sets of ACS rather than the destination ID or
address. ACS is implemented as a set of capabilities and control registers in the associated hardware component. It
brings the following benefits such as preventing the silent data corruption preseRegligsts from being incorrectly

routed to a peer Endpoint, validating every Request transaction between two downstream components and enabling
direct routing of peeto-peer Memory Requests whose addresses have been translated when ATS system is being used
ACS is usually enabled for directing all pdefpeer traffic between downstream ports to upstream port.

Please refer t&CS Extended Capabilitsegisters at offset 1COh for more information.

4.13 MULTICAST OPERATION

This is a PCle optional feature allowing posted packets delivered to multiple endpoints with an efficient way. For some
application, more than one target would receive the same packet. By using traditional unicast operation, this packet
would be repedly transmitted until all targets receive the same packet. The multicast operation would only require
onetime transmission to serve all targets. The PCle spec defines a Multicast Capability structure containing a
Multicast address range that is dividalimto multiple Multicast Group (MCG) with the size of Multicast Window to
enable multicast operatiofihe multicast address range must be in the same host domain. Multicast is not translated
into other host domain address location for cid@sain multicat transactions.

When the incoming packet hits the dedicated MCG within the Multicast address range defined in the ingress port, it
will be simultaneously forwarded to the selected egress ports, which have the corresponding MCG bit set in
MC_Receive regisr, if no blocking happens in ingress port. The ingress port also allows the muliticeatket

being dropped by enabling the corresponding MCG bit in MC_Block All or MC_Block_Untranslated register.

Please refer tMulticast Extended Capabilityegisters at offset 1D0h for more information.
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5 CHIP INITIZATION
5.1 PORT-LANE CONFIGURATION

5.1.1 MODE SELECTION

P17C9X35816GP can be configured int@ Pors, 3 Ports,4 Ports,5 Ports, and 8 Ports acro$6 Lanesby employing
PORTCFG[2:0pins.

Table 5-1 Mode Selection

PORTCFG[2] | PORTCFGI[1] | PORTCFGI[O] | Functional Mode
0 0 1 2Port16Lane Configuration
0 1 0 3Port16Lane Configuration
0 1 1 4Port16Lane Configuratiof*
1 0 0 5Port16Lane Configuration
1 0 1 8Port16Lane Configuration

Note When PORTCFG_x[2:0] set to 011b (416 mode), it can support bifurcation. Based on
AFi x_416_resul t o candegdodigueed to 4PetblLane,bBort s wi t ¢ h
16Lane, 6Portane, 7Porl6Lane and 8Poit6Lane configurations. Seéfset 55Ch
for more detail.

5.1.2 LANE MAPPING
Thetable below shows the mapping of the lanes to the trasemiand receivpairs.

Table 5-2 Lane Mapping

Lane TX Pair RX Pair

Lane 0 PETP[O]PETNI[O] PERP[O]JPERN[O]
Lane 1 PETP[1]PETNI[1] PERP[1]PERNJ1]
Lane 2 PETP[2]PETNI[2] PERP[2]PERNI2]
Lane 3 PETP[3]PETNI3] PERP[3]PERN][3]
Lane 4 PETP[4]PETNI[4] PERP[4]PERNI[4]
Lane 5 PETP[5]PETNI5] PERP[5]PERNI5]
Lane 6 PETP[6]PETNI6] PERP[6]PERNI6]
Lane 7 PETP[7]PETN[7] PERP[7]PERNI7]
Lane8 PETPBJPETN[8] PERPB]PERN[8]
Lane9 PETPP]PETN[8] PERPP]PERN[9]
Lanel0 PETP[10]PETN[10Q] PERPLOIPERN[1Q]
Lanell PETPLIPETN[1]] PERP[L1PERN[1]]
Lanel2 PETPQL2IPETN[12] PERP[LZIPERN[12]
Lanel3 PETP[13]PETN[13] PERPL3PERN[13]
Lanel4d PETP[L4PETN[14] PERPL4PERN[14]
Lanel5 PETP[L5PETNI[15] PERR15PERN[LY

5.1.3 PORT NUMERING

The port number is given in the port number field of link capability register. Each port has different link width
capability, which is also defined in Maximum Link Width field of this capability register. Following table is the port
number in thewitch and the corresponding maximum link width.
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Table 5-3 Port Numbering

Port Number PO P1 P2 P3 P4 P5 P6 P7
Link Width x8 X2 x4 X2 x8 X2 x4 X2

5.1.4 PORT-LANE MAPPING
The table below shows the mapping leé tanes to ports in different functional modes.

Table 5-4 Port-Lane Mapping

2-Port | 3-Port | 4-Port | 5-Port | 8-Port
Lane 0 PO PO PO PO PO
Lane 1 PO PO PO PO PO
Lane 2 PO PO PO PO P1
Lane 3 PO PO PO PO P1
Lane 4 PO PO P2 PO P2
Lane 5 PO PO P2 PO P2
Lane 6 PO PO P2 PO P3
Lane 7 PO PO P2 PO P3
Lane 8 P4 P4 P4 P4 P4
Lane 9 P4 P4 P4 P4 P4
Lane 10 P4 P4 P4 P5 P5
Lane 11 | P4 P4 P4 P5 P5
Lane 12 | P4 P6 P6 P6 P6
Lane 13 | P4 P6 P6 P6 P6
Lane 14 P4 P6 P6 P7 P7
Lane 15 P4 P6 P6 P7 P7

Note: Switch supports automatic lane reversal within a port.

5.2 CLOCK SCHEME

5.2.1 REFERENCE CLOCK OPERATION MODES

The Switch supports twalifferentreference clockperational modedefined by CKMODE. If CKMODE is tied t&00,

the Switch sourced from reference clagls operating under BASE mode. If CKMODE s tiedfii®, the switchdriven

by reference clocks is operating under Cross Domain Separtgeeie clock (CDSR) mode. Tleenfigured mode
determinehowthereference clock souesare connectetb REFCLKP/NP:0] input pins

For example, whethe Switch is configured to be in tBASE modeall of the 16 lanesaredriven by REFCLKP/NJO0].
In this mode, REFCLKP/NR:1] are recommendetb be connectd to the ground. Whenthe Switch § set to be in
CDSR modeijt allows two different reference clock sources to drive these 16 laiibe users can decide hothie
reference clockare connectedtthe appropriateqrts tasedon theappropriateport lane mapping

When Switch is configuredtbe in CDSR mode, chip operates in multiple reference clock domains. In this mode,
some of ports work in one reference clock domain while others work in another domain. Each domain can turn on its
own SSC function, and the Switsluppats SSC isolation dature to allow ports in different SSC domains to transfer
packets to each other correctly, given thatftegueny differences are withiB600ppm
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The following table illustrates the connections of REFCLKP/N[2:0] in various use cases when CKMODRHEois se
BASE mode. The reference clock source comes from Root Complex (RC). The clock signal is distributed through
buffer or generator to REFCLKP/N[2:0].

Table 5-5 REFCLKP/N[ 2:0] connections when BASE mode ishosen

REFCLK
Usage Case Architecture REFCLKP/N[O] REFCLKP/N[ 2:1]
Single Common/
Fanout SRNS/SRIS RC for allports GND

If CKMODE is set to CDSR, the use case is similadt@thost domain. The REFCLK architecture is viewed as in
SSC isolation. Thewitch can be splitted into 2 host domains with the host port of PO and P4. These two host ports can
be linked at x4 lanavidth. The reference clock drives PO via REFCLKP/N[0], which is the main clock for the entire
chip. In this mode, REFCLKP/N[0] is isd&d from REFCLKP/N[1], which is connected gl. REFCLKP/N[0] and
REFCLKP/N[1] are sourced differently from the RC in their own host domains. The following table illustrates the
connection of REFCLKP/N[1:0] in SSC isolation condition.

Table 5-6 REFCLKP/N[ 2:0] connections when CDSR mode is chosen

Port 0 Port 4 REFCLKP/N [0] REFCLKP/NI[1] REFCLKP/N [2]
x8 orx4 X8 RC0] RC1] GND
X8 orx4 x4 RC[O0] RC[1] RC[0]

5.2.2 INTEGRATED REFERENCE CLOCK BUFFER

The builtin Integrated Reference Clock Buffer of the PI7TC9X3G816GP supports eight reference clock outputs. The
strapping pin CKBUFPD_L to enable or disable the internal clock buffer feature.

When CKBUFPD_L pin isle-asserted, the integrated reference clock bufferabled. The clock buffer distributes a
single 100 MHz reference clock input to eight refereroloek output paris, REFCLKOP/N[7:0]. The integrated
reference clock buffer supports two different operation modes which set by CLKBUF_CMOS_EN_L pins. When
CLKBUF_CMOS_EN_L seffilo, the integrated clock buffer requires 100 MHz differential clock inputs through
REFCLKIP/N pins as shown ifable12-4. When CLKBUF_CMOS_EN_L sdi0, REFCLKIP/N are recommeed

to be connected to the ground.

When CKBUFPD_L pin is asserted high, the integrated clock buffer is in power down mode and disabled. The 100
MHz reference clock output pairs are disabled.

The connection of REFCLKOP/N[7:0] pins of PI7TC9X3G816GP andréfierence clock input of downstream port
devices have to follow the table shown below if L1.1 is implemented.

Table 5-7 Connection Map for REFCLKOP/N[7:0]

REFCLKOPD] | REFCLKOP[1] | REFCLKOP2] | REFCLKOP[3]
REFCLKON[D] | REFCLKON[1] | REFCLKON[Z] | REFCLKON[3]

Reference Clock
Source Pins

REFCLKOP[4]
REFCLKON[4]

REFCLKOP[5]
REFCLKON[5]

REFCLKOP[6]
REFCLKON[6]

REFCLKOP[7]
REFCLKON[7]

Reference Clock
Destination Pins

Downstream
Port 5 device

Downstream
Port3 device

Downstream Downstream Downstream Downstream Downstream
Port 1 device Port2 device Port4 device Port 6 device Port 7 device
Note:When CKMODE is seto BASE mode, REFCLR/N[0] can beconneceédto REFCLKOP/N[O] or external reference clock souréhen

CKMODE is set to CDSR mode, REFCLKOP/N[0] isunsed and REFCLKP/N[2:0] are connected to external reference clock sources which need
belong to the same clock buffer.

Note

The REFCLKOP/N[7:Q] is not only enabled or disabled by a global control diggt€BUFPD L, but also controlled
by CLKREQ_L[7:0] pins and internal downstreaport device clock status individually based on L1 PM Substate rule.
The output control signals for REFCLKN[7:0] are mapped as the following takle
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Table 5-8 Output Control for REFCLK OP/N[7:0]

Reference Clock| REFCLKOPD] | REFCLKOP[1] | REFCLKOP[2] | REFCLKOP[3] | REFCLKOP[4] | REFCLKOP[5| | REFCLKOP[6] | REFCLKOP[7]
Source Pins REFCLKON[] | REFCLKON[1] | REFCLKON[2] | REFCLKON[3] | REFCLKON[4] | REFCLKON[5] | REFCLKON[6] | REFCLKON[7]

Clock Request
Control Pins

Note:When CKMODE is seto BASE mode, REFCLR/N[0] can beconneceédto REFCLKOP/NI[O] or external referenogock sourceWhen
CKMODE is set to CDSR mode, REFCLKOP/N[0] isunsed and REFCLKP/N[2:0] are connected to external reference clock sources which need
belong to the same clock buffer.

CKLREQ_L[0] | CLKREQ_ L[1] | CLKREQ_L[2] | CLKREQ_L[3] | CLKREQ_L[4] | CLKREQ_L[5] | CLKREQ_L[6] | CLKREQ_L[7]

The CLKREQ_L[0] is an upstream control signal that should be cosméam the switch output with external pull

up to the CLKREQ_L pin on the host chip (Root Complex). $léch combines the CLKREQ_E{1] and drives the
resulting signal out on the CLKREQ _L[0]. When endpoints do not have any packets to transmit, theasaitc
endpants will not drive CLKREQ_LF:1], CLKREQ_L[7:1] will be high due to external pullp resistor and th
reference clock REFCLKOP/N[1] for down ports will stop. Then, the switch does not drive the CLKREQ_L[0] low
on its upstream port. If the BbComplex does not have any packets requiring transmission, it does not drive the
CLKREQ_LJQ] either. In this case, the CLKREQ_L[0] will be high due to external-yqulresistorto stop the
reference clocksourcefor the upstream part

If desiresto disable some specified Reference Clock Output Paris, it can be done by Port Clock Enable field in the
Bifurcation Control Register (offset 55Ch. bit[31:24]) through I12C, SMBUS or EEPROM.

53 EEPROM Interface

The EEPROM interface consists of four pins:@E(EEPROM clock), EEDI (EEPROM serial data input), EEDO
(EEPROM serial data output) and EECS(EEPROM chip select). The Switch supports @ 3byte address SPI
EEPROM parts and automatically determines the appropriate addressing mode. The EEPROM isniisdizaaai
number of registers before enumeration. This is accomplishedRERET _Lis deasserted, at which time the data
from the EEPROM is loaded. The EEPROM interface is organized intebit bése, and the Switch supplies ahi8
EEPROM word addsss.

5.3.1 EEPROM ACCESS MODES

The Switch may access the EEPROM in a WORD format by either utilizing the auto mode through a hardware
sequencer or interactive mode through the host configuration commands. For auto mode, it only happens during chip
initialization after system reset (Please refer to 5.3.2 for more details). As to interactive mode, it allows to read/write
data from/into the EEPROM by giving the command, address and data via EEPROM Control, address and data
configuration registers at offset 30Chda310h.

5.3.2 EEPROM MODE AT RESET

During a reset, the Switch automatically ledlde information/data from the EEPROM if the automatic load condition
is met. The first offset in the EEPROM contains a signature. If the signature is recognized, the autialtzsdright
after the reset.

During the autoload, th8witch will read sequential words from the EEPROM and write to the appropriate registers.
Before theSwitchregisters can be accessed through the host, the autoload condition should be ver#astingyhit

[4] offset 308h (EEPROM Autoload Status). The host access is allowed only after the status of this bit is set to '1'
which indicates that the autoload initialization sequence is cordplete
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5.3.3 EEPROM SPACE ADDRESS MAP

Table 5-9 EEPROM Space Address Map

EEPROM Address Value Description
00h 1516h EEPROM signature
02h EEPROM_BYTE_SIZE EEPROM size byte count
1% Configuration Port Address
04h CFG_PORT Bit[7:0]: port number

Bit[15:8]: mustfix to 00h
1% Configuration Register Address

06h CFG_OFFSET_ADDR Bit [9:0]: configugration register address
Bit [15:10]: reserved

08h CFG_LOW_DATA 1* Configuration Register Data (low word)

0Ah CFG_HIGH_DATA 1% Configuration Register Data (high word)

0Ch CFG_PORT 2" Configuration Port Address

OEh CFG_OFFSET_ADDR 2" Configuration Register Address

10h CFG_LOW_DATA 2" Configuration Register Data (low word)

12h CFG_HIGH_DATA 2" Configuration Register Data (high word

é é é

FFF8h CFG_HIGH_DATA Last Configuration Register Data (high word)

5.4 SMBUS INTERFACE

The Packet Switch provides the System Management Bus (SMBus),~&irevinterface through which a simple

device can communicate with the rest of the system. SMBus interface on the Packet Switisha bidirectional

slave interface. It can receive data from the SMBus master or send data to the master. The interface allows full access
to the configuration registers. A SMBus master, such as the processor oBltas devices, can read or write to

every RW configuration register (read/write register). In addition, the RO and HwiInt registersriheathd hardware
initialized registers) that can be adtmded by the EEPROM interface can also be read and wrigteghebSMBus

interface. This feature allows increases in the system expandability and flexibility in system implementation.

3.3v

Re

:| Rp: Pull-up Resistors

SMBCLK

SMBDATA

[ A

Y | \i Y
SCL_Fc SDA_I'c

External SMBUS Master

PI7C9X3GB08GP

Figure 5-1 SMBus Architecture Implementation

The SMBus interface on the Packeti® consists of one SMBus clock pi8CL_[20), a SMBus data pingDA_120),
and 3 SMBus address pin2C_ADDR[2:0]). The SMBusclock pin provides or receives the clock signal. The SMBus
data pin facilitates the data transmission and reception. Both of the clock and data pirdiractidmhal. The SMBus
address pins determine the address to which the Packet Switch respondie t8MBus address pins generate
addresses according to the following table:
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Table 5-10 SMBUS Address Pin Configuration
BIT SMBus Address
[2C_ADDRI[0]
[2C_ADDRI[1]
[2C_ADDR|[2]

1

o0~ |W([(N |- (O

0
1
1

Softwae canchange th&MBus Slaveaddress, bprogramming th&sMBusi2C Control Register SMBu82C Device
Addressfield.

The Switchalso supports Packet Error Checking and Packet Error Code (PEC) generation, as explained in the
SMBus v2.0.

The Switchsupports three commands:
Block Write (command BEh) is used to wrifd&-Gregisters
Block Write (command BAh), followed by Block Read (command Bi¥ised to read CFG registers
Block Read Block Write Process Call (commands BAh, CDh) can also bd tsread CFG registers

5.4.1 SMBUS BLOCK WRITE

The Block Writecommand isused to write to thé&witch registers. General SMBus Block Writes diastrated in
Figure5-2 andFigure5-3. Table5-11explains the elements usedrigure5-2 andFigure5-3.

| s| Slave Addr |Wr| A| Cdeode:BEh| A| Byte Count =8 | A | Cmd Bytet | A| Cmd Byte 2 | A| CmdByle3| A|

| Cmd Byte 4 | A| Data Byte 1 | A| Data Byte 2 | A | Data Byte 3 | A| Data Byte 4 | A| p|

: Master to Slave
: Slave to Master

Figure 5-2 SMBus Block Write Command Format, to Write to a Switch Register without PEC

| s | Slave Addr |Wr| A

Cmd Code = BEh | A| Byte Count = 8 | A | Cmd Byte | A| Cmd Byte 2 | A | CmdByleSl A|

| Cmd Byta 4 | A| Data Byte 1 | A| Data Byte 2 | A | Data Byte 3 | A| Data Byte 4 | A| PEC | A| p|

: Master to Slave
: Slave to Master

Figure 5-3 SMBus Block Write Command Format, to Write to a Switch Register with PEC

Block Write transactions thadre received with incorrect Cmd Code are NACKed, starting from the wrongdiyiteg
and including subsequent bytes in the packet. For example, if the Byte Count value is n@witch&ACKs the
byte corresponding to the Byte Couaiie, as well as any Data bytes following within the same packet.

The byte after Data Byte 4, if present, is taken as the PEC byte, and if pteedPEC is checked. If packet fails
Packet Error Checking, tHewitch dropsthe packetignores thewrite), and retuns NACK for the PEC byte, to the
SMBus Master. Packet Error Checking can be disablegetting the SMBusfC Control Register PEC Check Disable
bit. The Byte Count value, by definition, does not includeREE byte.
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Table 5-11 Bytes for SMBus Block Write

Field (Byte) On Bus Bit(s) Value Description
S 1 START condition
P 1 STOP condition
A 1 Acknowledge(this bit position may be 0 for an ACK or 1 for a NACK)
Command Code 7:0 BEh for Block Write
Byte Count 7:0 08h = 8 bytes to follow (4 Command and 4 Data bytes). The PEC byte is not counte
7:3 Reserved
2:0 Command
Command Byte 1 011b = Write register
100b = Read register
7 Reserved
6:4 Reserved Must fix to 000b
Command Byte 2 3.0 Port Select[4:1]
2" Command bytebits [3:0], and 3' Command bytebit 7, combine to form &-bit Port
Select.
7 Port Select[0]
2" Command byte, bits3{0], and 3rd Command byte, bit 7, combine to formkitdort
Select.
Port Select [4:0] is used to select Port to access.
6 Reserved
5:2 Byte Enable
Bit Description
2 Byte Enable foDataByte 4 (Switchregister bits [7:0])
3 Byte Enable foDataByte 3 (Switchregister bits [15:8])
4 Byte Enable foDataByte 2 (Switchregister bits [23:16])
Command Byte 3 5 Byte Enable foDataByte 1 (Switchregister bits [31:24])
0 = CorrespondingSwitchregister byte will not be modified
1 = CorrespondingSwitchregister byte will be modified
1:0 Switch Register Address [11:10]
7:0 Switch Register Address [9:2
Command Byte 4 Note: Address bitfl:0] are fixed to 0.
Data Byte 1 7:0 Data write to register bits [31:24]
Data Byte 2 7:0 Data write to register bits [23:16]
Data Byte 3 7:0 Data write to register bits [15:8]
Data Bye 4 7:0 Data write to register bits [7:0]
PEC 7:0 Packet Error Code

The table belows a sample to write SSID/SSVID register (offgegh) in Port 1. The register value is 1234 5678h,
with all bytes enabled, and \Wwitut PEC. The default SMBus Address is 1101000b.

Table 5-12 Sample SMBus Block Write Byte Sequence

Byte Number Byte Type Value Descroption

1 Address DOh Bits [7:1] for theSwitchdefault Slave address of 68hith bit O Cleared tg
indicate a Write.

2 Command Code BEh Command Code for register Write, using a Block Write

3 Byte Count 08h Byte Count. Four Command Bytes and Four Data Bytes

4 Command Byte 1 03h For Write command

5 Command Byte 2 00h Bits [6:4] T must fix to 000b
Bits [3:0] - Port Select4:1] (for Port 1)
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Byte Number Byte Type Value Descroption

6 Command Byte 3 BCh Bit 7 is Port Sele¢0]

Bit 6 isreserved

Bits [5:2] are the for Byte Enables; all are active
Bits [1:0] are register Address bits [11:10]

Command Byte 4 2Ah Switch Register Address bits [9:2] (for offsA8h)
Data Byte 1 12h DataByte for register bits [31:24]

9 Data Byte 2 34h Data Byte for register bits [23:16]

10 Data Byte 3 56h Data Byte for register bits [15:8]

11 Data Byte 4 78h DataByte for register bifg:0]

5.4.2 SMBUS BLOCK READ

A Block Readcommand isused to readswitch CFG registers. Similar to CFG register Reads usifg 4 SMBus
Write sequencenust firstbe performedo select the register to read, followeyg a SMBusRead of the corresponding
regiger. There are two waysSwitchregister can be read:

Use a Block Write, followed by a Block Read. The Block Write sets up the parameters including Port Number,
register address and Byte Enables, and the Block Read petf@mastual Read operation.

Usea Block Read Block Write ProcessCall. This command is defined by the SMBus v2.0, and performs a
Block Write and Block Read, using a single command. The Block Write portion of the message sets up the
register to be read, and then a repeated STARdIwed bythe Block Read portion dhe message ratus the

register data specified by the Block Write

The Switchalways NACKSs any incorrect command sequences, starting with the wrong Byte. Upon receiving the Block
Read command, th8witchreturns a PEC to &WMaster,if after the 4th byte afegister data, the Master still requests

one more Byte. As a Slave, tBavitchrecognizes the end of the Master's Read cyclebsgrvingthia st er 6 s NACK
response for the last Data Byte transmitigdheSwitch

Incorrect command sequences ateays NACK,starting withthe byte that is incorrect. (Refer Table5-13.) On the
Block Read command, a PEC is returned to the Master, if after the 4th byte of CSR data, tidastrstill requests
for one additional byte. As a Slave, t8aitch will know the end of the Master Read cycle, by observing the NACK
for the last byte read from the Master.

| s| Slave Addr |Wr| A| Cmd Code = BAh | A| Byle Count =4 | A | Cmd Byte | A| Cmd Byte 2 ‘ A| Cmd Byte 3 A|

| Cmd Byte 4 | A| p‘

A Block Write to set up Read

| S| Slave Addr |Wr| A| Cmd code = BDh | A | S |SIaveAdre55 |Rd| A | Byte Count = 4 |A | Data Byte 1 |A |

| Data Byte 2 | A | Data Byte 3 | A | Data Byte 4 | A | p|

: Master to Slave
: Slave to Master

Figure 5-4 SMBus Block Write to Set up Read, and Resulting Read that Returns CFG Register Value

A Block Read which returns CFG Register Value

Table 5-13 Bytes for SMBus BlockRead

Field (Byte) On Bus Bit (s) Value Description
S 1 START condition
P 1 STOP condition
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Field (Byte) On Bus Bit(s) Value Description
A 1 Acknowledge(this bit position may be 0 for an ACK or 1 for a NACK)
Command Code 7:0 BAh, to set up Read, using Block Writes
Byte Count 7:0 04h, 4 Command bytes
7:3 Reserved
2:0 Command
Command Byte 1 011b = Write register
100b = Read register
7 Reserved
6:4 Reserved Must fix to 000b.
Command Byte 2 3.0 Port Select[4:1]
2" Command bytebits [3:0], and 3 Command bytebit 7, combine to form &-bit Port
Select.
7 Port Select[0]
2" Command byte, bits3{0], and 3rd Command byte, bit 7, combine to form-hit5Port
Select.
Port Select [4:0] is used to select Port to access.
6 Reserved
5:2 Byte Enable
Bit Description
2 Byte Enable foDataByte 4 (Switchregister bits [7:0])
3 Byte Enable foDataByte 3 (Switchregister bits [15:8])
4 Byte Enable foDataByte 2 (Switchregister bits [23:16])
Command Byte 3 5 Byte Enable foDataByte 1 (Switchregister bits [31:24])
0 = CorrespondingSwitchregister byte will not be modified
1 = CorrespondingSwitchregister bytewill be modified
1:0 Switch Register Address [11:10]
7:0 Switch Register Address [9:2
Command Byte 4
Note: Address bitfl:0] are fixed to 0.
Command Code 7:0 BDh for Block Read
Data Byte 1 7:0 Return value for CFG register bits [31:24]
Data Byte2 7:0 Return value for CFG register bits [23:16]
Data Byte 3 7:0 Return value for CFG register bits [15:8]
Data Byte 4 7:0 Return value for CFG register bits [7:0]

Table5-14, Table5-15, Table5-16 andTable5-17 are a sample to Read SSID/SSVID register (off#ft) in Port 1.
The registr value is 0000_0000h, with all bytes enabled, and without PEC. The default SMBus Address is 1101000b.

Table 5-14 SMBus Block Write Portion

Byte Number Byte Type Value Descroption

1 Address DOh Bits [7:1] for theSwitchdefault Slave address 68h, with bit O Cleared td
indicate a Write.

2 Command Code BAh Command Code for register Write, using a Block Write

3 Byte Count 04h Byte Count. Four Command Bytes

4 Command Byte 1 04h For Readcommand

5 CommandByte 2 00h Bits [6:4] - must fix to 000b
Bits [3:0] - Port Select4:1] (for Port 1)

6 Command Byte 3 BCh Bit 7 is Port Sele¢0]
Bit 6 isreserved
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Byte Number Byte Type Value Descroption

Bits [5:2] are the for Byte Enables; all are active
Bits [1:0] are register Address bits [11:10]

7 Commaumnl Byte 4 2Ah SwitchRegister Address bits [9:2] (for offsaBh)

Table 5-15 SMBus Block Read Portion

Byte Number Byte Type Value Description

1 Address DOh Bits [7:1] value for theSwitch Slave address d#8h, with bit O Cleared tq
indicate to indicate a Write.

2 Block Read Command Code| BDh Command code for Block Read $Witchregisters.

Table 5-16 SMBus Read Command following Repeat START from Master

Byte Number Byte Type Value Description
1 Address D1h Bits [7:1] value for theSwitch Slave address of 68h, with bit 0 Set to indicat
Read.

Table 5-17 SMBus Return Bytes

Byte Number Byte Type Value Description

1 Byte Count 04h Four Bytes in register
2 Data Byte 1 00h Register data [31:24]
3 Data Byte 2 00h Register data [23:16]
4 Data Byte 3 00h Register data [15:8]
5 Data Byte 4 00h Register data [7:0]

Table 5-18 SMBus Return Bytes
Field (Byte) On Bus Bit(s) Value/Description
Command Code 7:0 CDh for Block Read (Process Call Read)

5.4.3 CSR READ, USING SMBUS BLOCK READ i BLOCK WRITE PROCESS CALL

A general SMBus Block ReadBlock Write Process Call sequencélligstrated inFigure5-5. Alternatively, a general
SMBus Block Read Block Write Process Call with PEC sequence is illustratdelgure5-6

Using this command, the register to be read can be sadipead back with one SMBus cy¢getransaction witha
START and ending in STOPYhere isno STOPcondition beforethe repeated START condition. Tltemmand
format for the Block Write mart of this command hasdtsamesequence as Trable 5-14, except that the Command
Code changes to CDh, as illustrated below. OByes remain the same as used in the sequenceMBus Block
Write followed byBlock ReadTable5-18lists the Command format for Block Read.

| S | Slave Addr |Wr | A | Cmd code = CDh | A | Byte Count = 4 | A | Cmd Byte1 | A | Cmd Byte 2 | A | Cmd Byte 3 | A|
| Cmd Byte 4 | A |s Slave address Rd| A | Byte Count = 4 | A| Data Byte 1 | A |
| Data Byte 2 | A | Data Byte 3 | A | Data Byte 4 | A| P |

: Master to Slave
: Slave to Master

Figure 5-5 CSR Read Operation Using SMBus Block Read Block Write Process Call
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| S | Slave Addr | Wr | A | Cmd code = CDh | A | Byte Count = 4 | A | Cmd Byte | A | Cmd Byte 2 | A | Cmd Byte 3 | A |
| Cmd Byte 4 | A | S | Slave address | Rd | A | Byte Count = 4 | A | Data Byte 1 | A |
| Data Byte 2 | A | Data Byte 3 | A | Data Byte 4 | A | PEC | A | p |

: Master to Slave
: Slave to Master

Figure 5-6 CSR Read Operation Using SMBus Block Read Block Write Process Call with PEC

55 I12C Interface

Inter-Integrated Circuit @C) is a bus used twonnect Integrate@ircuits (Cs). Multiple ICs @n be connected to afCl
Bus, and iC devices that havé@ mastering capability can initiate a Data transf&E. is used for Data transfers
between ICs at relatively low rates (100 Kbps), and is used in a variety of applications. For further datdilsyég
Buses referto thel’C Bus v21.

The Switchis an FC Slave. Slave operations allow tBaitch'sConfigurationRegisters to be read from or written to
by an FC Master, external from the devicéClis a sideband mechanism that allowsdheice Configuration registers
to beprogrammedrtead from or written tq independent of theCl Express upstream Link.

3.3V

Rp [] [} Rp: Pull-up Resistors

SDA

SCL

Y \ Y Y
SCL_FC SDA_I'C

External I'C Master

PITCOX3G808GP

Figure 5-7 Standard Devices td2C Bus Connection Block Diagram

The FC interface on th Packet Switch consists of &lclock pin SCL_120), a I°C data pin 8DA_120), and 3 fC
address pind2C_ADDR[2:0]). The FC clock pin provides or receives the clock signal. Tidata pin facilitates the
data transmission and reception. Both of the clock and data pins-diredtional. The 4C address pins determine the
address to which the Packet Switch responds to.Ifhaddress pins generate addresses according to the following
table:

Table 5-191°C Address Pin Configuration
BIT 12C Address
12C_ADDR[0]
12C_ADDR[1]
I2C_ADDR[2]
1

OO |lW(N|F|O

0
1
1
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Software carchange the?C Slaveaddress, byrogramming theSMBus/FC Control Register SMBuU&’C Device
Addressfield.

5.5.1 12C REGISTER WRITE ACCESS

The Switch Configuration registersan be read from and written to, based ug@nregister Read and Write operations,
respectively. An ¥C Write packet consists of Address Phase bytes and Command Phastobytest byone tofour
additional fC Data bytesTable5-18 defines mapping of théC Data bytes to the Configuratioegister Data bytes.

The PC packet starts with the S (START condition) bit. Data bytes are separated by the A (Acknowledge Control
Packet (ACK)) or N (Negative Acknowledge (NAK)) bit. The packet ends with the P (STOP condition) bit.

If the Master generat an invalid commandhe targetedwitchregister is not modifiedThe Switch considers the 1st

Data byte of the byte Data phase, following the four Command bytes ilGbmand phasesregister Byte3 (bits
[31:24]). The nextthree Data bytesiccessregisterBytes 2 through Orespectively Four Data bytes are required,
regardless of the Byte Enable Settingshe €Command phase. The Master can then generate either a STOP condition
(to finish the transfer) or eepeated START condition (to start amn&ansfer).If the I°C Master sends more than the

four Databytes yiolating Switch protoco), further details regarding J2C protocttie Switchretuns a NAKfor the

extra Datebyte(s).

Table5-21 descrites each’C Command bytéor Write access. In the packé¢scribed irFigure5-8, Command Bytes
0 through 3 for Writes follow the format specifiedTiable5-21.

Table 5-2012C Register Write Access

12C Data Byte Order PCI Express Configuration Register Byte
0 Written to register Byte 3
1 Written to register Byte 2
2 Written to register Byte 1
3 Written to register Bte 0

Table 5-2112C Command Format for Write Access

Byte Bit(s) Description
1% (0) 7:3 Reserved
2:0 Command
011b = Write register
2"7(1) 7 Reserved
6:4 Reserved Must fix to 000b.
3.0 Port Select[4:1]
2" Command bytgbits [3:0], and ¥ Command bytgbit 7, combine to form &-bit Port Select.
39(2) 7 Port Select[0]

2" Command byte, bits3{0], and 3rd Command byte, bit 7, combine to formkit®ort Select.
Port Select [4:0] is used tolset Port to access.

6 Reserved

5:2 Byte Enable
Bit Description
2 Byte Enable foDataByte 4 (Switchregister bits [7:0])
3 Byte Enable foDataByte 3 (Switchregister bits [15:8])
4 Byte Enable foDataByte 2 (Switchregister bits [23:16])
5 Byte Enable foDataByte 1 (Switchregister bits [31:24])

0 = CorrespondingSwitchregister byte will not be modified
1 = CorrespondingSwitchregister byte will be modified
1.0 Switch Register Address [11:10]

47 (3) 7:0 Switch Register Address [92]

Note: Address bitfl:0] are fixed to O.
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DrCOES

I N C ORP ORATE D

Figure 5-8 I2C Write Packet

I°C Write Packet Address Phase Byte

Address Cycle
START 7654321 0 ACK/NAK
S Slave Address [7:1] Read/Write Bit A
0 = Write
12C Write Packet Command Phase Byte
Command Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK
Command A Command A Command A Command A
Byte 0 Byte 1 Byte 2 Byte 3
I°C Write Packet Data Phase Byte
Write Cycle
76543210 ACK/NAK 7654210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK | STOP
Register Byte 3 A Register Byte 2 A Register Byte 1 A Register Byte 0 A P

The following tables illustrate a sample 12C packet for writingSthétch SSID/SSVID registerdffset A8h) for Port O,
with data 1234 _5678h.

Note: TheSwitchhas a default™C Slave address [6:0] value of 68h, with 18€ ADDR[2:0] input having a value of
000. The byte sequence on th@ Bus, as listed in the following tables, occurs after START and before the STOP
bits, by which the’C Master frames the transfer.

Figure 5-9 I12C Register Write Access Example

I°C Register Write Access Examplé Address Cycle

Value
DOh

Phase
Addres

Description
Bits [7:1] for SwitchI°C Slave Address58h) with last bit (bit 0) for Write = 0

I°C Register Write Access Examplé Command Cycle

Byte Value Description
0 03h [7:3] Reserved
[2:0] Command, 011b = Write register
1 00h for Port 0 [7] Reserved
[6:4 ] must fix to 000b
[3:0] Port Select:1]
2 3Ch for Port 0 [7] Port Select[0]
[6] Reserved
[5:2] Byte Enable, all active.
[1:0] SwitchRegister Address, Bits [11:10]
3 2Ah [7:0] Switch Register Address, Bits [9:2]

I°C Register Write Access Examplé Data Cycle

Byte Value Description
0 12h Data to Write for Byte 3
1 34h Data to Write for Byte 2
2 56h Data to Write for Byte 1
3 78h Data to Write for Byte 0

Figure 5-1012C Write Command Packet Example

I°C Write Packet Address Phase Bytes

1% Cycle
START 7654321 0 ACK/NAK
S Slave Addres§101 000b Read/Write Bit A
0 = Write
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I°C Write Packet Command Phase Bytes

Command Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK
Command A Command A Command A Command A
Byte O Byte 1 Byte 2 Byte 3
0000_0011b 0000_0000b 0011_1100b 0010 101

I°C Write Packet Data Phase Bytes

Write Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK | STOP
Registe Byte 3 A Register Byte 2 A Register Byte 1 A Register Byte 0 A P

5.5.2 12C REGISTER READ ACCESS

When the 3C Master attempts to readSavitchregister, two packets are transmitted. THgacketconsists ofAddress
andCommand Phadeytes to the Slave. THE? packet consists of Address and Data Phase bytes.

According to thel?C Bus v2.1, a Read cycle is triggered when the Read/Write bit (bit Gheff' cycle is Set. The
Command phase reads the requested register content into the internal buffetheMi€énRead access occurs, the
internal buffer value is transferred on to th€ Bus, starting from Byte 3 (bits [31: 24]), followed by thebsequent
bytes with Byte 0 (bits [7:0]) beindransferred last If the FC Master requests more than four tsyttheSwitch re-
transmits the same byte sequence, staftong Byte 3 of the internal buffer.

The f'and 2°1°C Read packetgerformthe following functions:
1% packet - Selects the register to read
2" packet - Reads the register (sampl¥ packe provided is for a it Switch|°C Slave address)

Although two packetgare shown for the’C Read, the’C Master can merge the two packets together into a single
packet,by not generating the STOP at the end of the first packet (Mdstsr notrelinquish the bus) and generating
REPEAT START.

Table5-22 describes eacHC Command bytdor Read access. In the packiescribed irFigure5-11, command Bytes
0 through 3 for Reads follow the format specified able5-22.

Table 5-221°C Command Format for Read Access

Byte Bit(s) Description
1°(0) 7:3 Reserved
2.0 Command
100b = Read register
2"9(1) 7 Reserved
6:4 ReservedMust fix to 000b.
3.0 Port Select[4:1]
2" Command bytgbits [3:0], and & Command bytebit 7, combine to form &-bit Port Select.
39(2) 7 Port Select[0]

2" Command byte, bits3{0], and 3rd Command byte, bit 7, combine to formkit®ort Select.
Port Select [4:0] is used to select Port to access.

6 Reserved

5:2 Byte Enable
Bit Description
2 Byte Enable foDataByte 4 (Switchregister bits [7:0])
3 Byte Enable foDataByte 3 (Switchregister bits [15:8])
4 Byte Enable foDataByte 2 (Switchregister bits [23:16])
5 Byte Enable foDataByte 1 (Switchregister bits [31:24])

0 = CorrespondingSwitchregister byte will nobe modified
1 = CorrespondingSwitchregister byte will be modified
1:0 Switch Register Address [11:10]
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Byte Bit(s)

Description

47 (3) 7:0

Switch Register Address [9:2]
Note: Address bitfl:0] are fixed to O.

Figure 5-1112C Read Command Packet

I°C Read Command Packet Address Phase Byte*{Packet)

1% Cycle
START 7654321 0 ACK/NAK
S Slave Address[7:1] Read/Write Bit A
0 = Write
I°C Read Command Packet Command Phase By(ést Packet)
Write Cycle
76543210 ACK/NAK 7654320 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK
Command A Command A Command A Command A
Byte 0 Byte 1 Byte 2 Byte 3
I°C Read Data Packet Address Phase Byte"(@Packet)
1% Cycle
START 7654321 0 ACK/NAK
S Slave Address[7:1] Read/Write Bit A
1 = Read
I°C Read Data Packet Data Phase Byte "tOPacket)
Write Cycle
76543210 | ACK/NAK 76543210 | ACK/NAK 76543210 | ACK/NAK 76543210 | ACK/NAK STOP
Register A Register A Register A Register A P
Byte 3 Byte 2 Byte 1 Byte O

The following tables illustrate a sample I1p&@cket for reading thBwitch SSID/SSVID registerdffset A8h) for Port 0.
The default value for SSID/SSVID register is 0000_0000h.

Note: TheSwitchhas adefault|’C Slave address [6:0] value of 68h, with #2€ ADDR[2:0] inputs having a value
of 000. The byte sequence on th@ Bus, as listed in the following tablescarsafter the START and before the STOP
bits, bywhich the fC Master frames the transfer.

Figure 5-1212C Register Read Access Example

I’C Register Read Access ExampleAddress Cycle (¥ Packet)
Phase Value Description
Address DOh Bits [7:1] for SwitchI°C Slave Address58h) with last bit (bit 0) for Write = 0

I°C Register Read Access Example Command Cycle (£ Packet)

Byte Value Description
0 04h [7:3] Reserved
[2:0] Command , 100b = Read register
1 00h for Port 0 [7] Reserved
[6:4] must fix to 000b
[3:0] Port Selec{4:1]
2 3Ch for Port 0 [7] Port Selecf0]
[6] Reserved
[5:2] Byte Enable, All active.
[1:0] SwitchRegister Address, Bits [11:10]
3 2Ah [7:0] Switch Register Address, Bits [9:2]

I’C Register Read Access Examplie2™ Packet

Phase Value Description
Address Dih Bits [7:1] for Switch12C Slave Address (68Hwith last bit (bit 0) for Read = 1
Read 00h Byte 3 of Register Read
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Phase Value Description
00h Byte 2 of Register Read
00h Byte 1 of Register Read
00h Byte 0 of Register Read
Figure 5-1312C Read Command Packet
I’C ReadCommand Packet Address Phase Bytes{Packet)
1% Cycle
START 7654321 0 ACK/NAK
S Slave Addres4101 000b Read/Write Bit A
0 = Write
I°C Read Command Packet Command Phase Bytes*{Packet)
Command Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210
Command A Command A Command A Command
Byte O Byte 1 Byte 2 Byte 3
0000_0100b 0000_0000b 0011_1100b 0010 101
I’C Read Data Packet Address Phase Bytes'{Packet)
1% Cycle
START 7654321 0 ACK/NAK
S Slave Address [7:11101 000b Read/Write Bit A
1 =Read
I°C Read Data Packet Data Phase Bytes"{Packet)
Command Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 Stop
Register Byte3 A Register Byte2 A Register Bytel A Register ByteO P
0000_0000b 0000_0000b 0000_0000b 0000_00000b
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6 HOT PLUG SUPPORT

The hot plug usages can be classified into surprised and managediepeesling on the application scenafach

type has two different contraindstatus interfaceserial and parallel. The switch implements bottpesed/managed

and serial/parallel hetlug types inthe downstream port§he HOT_PLUG_ENSstrapping pirshould bes et too f 10
enable hot plug functioim the downstream portsf the switch

6.1 HOT PLUG TYPES

6.1.1 SURPRISED SERIAL HOT PLUG

If the device is inserted or removed asynchronously from downstream port, it is called surprised hot plug. When
HOT _PLUG_TYPE strapping pin is set to filo, the chip is

- Hot Insertion Procedures:

7 PresenbDetect Pin (i.ePDC_L[7:0]s asserted

71The correspoedbDeapgedPr €hangedo and fAPresent Detect Ste
slot

7 Enable the corresponding reference clock outputRIEEFCLKOP/N[ 7)) the hot inserted device

7 Issue INTx Message or MSI to notify software processing hot plug event

7 Wait for 100ms and then deassert the corresportimmstream reset (i.elP_RST_L[7)0]

7 If DL_UP is set, then genating INTx Message or MSI to notify software initiating configuration cycles to the
hot inserted device

- Hot Removal Procedures
7 The device is removed asynchronously or under abnormal conglitor . Human Error ¢€)
7 Either inband or ouband Present Deteatissing device being removed
7 Commands LTSSM state machine to Detect.Quiet state
7 Upstream port replies UR status that any TLP being sent to this downstream port
7 Any packet stored in input queue of upstream port will be dropped silently
7 Assert Present detecthange Interrupt to system software
7 Enable DPC trigger event and assert DPC interrupt and unmaskddtalbmessage to system software
7 Turn off the corresponding output clock buffer and assert the corresponding hot plug reset signal

During powerup, thechip scans IO Expander like devices through 12C clock and data signals (i.e. SHCL_I2C and
SHDA 12C). According to the reference design described in LED management, one set of [2C bus serves 4 CPLD,
which converts the serial bus inteb@ parallel bus. Th&-bit mapping is defineth Table6-1.

6.1.2 SURPRISED SERIAL HOT PLUG

If the device is inserted or removed asynchronously from downstream port, it is called surprised hdthgng.
HOT_PLUG_TYPEsappi ng pin is set to fAl106, the chip is operatir:i

- Hot Insertion Procedures:
7 Present Detect Pin (i.DC_L[7:0) is asserted
71The corresponding fiPresence Detect Changeo and f@APres
slot
7 Enable the corresponding reference clock outpatREFCLKOP/N[7:0) to the hot iserted device
7 Issue INr'x Message or MSI to notify software processing hot plug event
7 Wait for 100ms and then deassert the corresponding downstream rest (RST_L[7:0]
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1 If DL_UP is set, then generating INTx Message or MSI to notify software initiating configuration cycles to the
hot inserted device

- Hot Removal Procedures
7 The device isemoved asynchronously or under abnormal cond{tida x . Human Error ¢é)
1 Either inband or ouband Present Detect sensing device being removed
1 Commands LTSSM state machine to Detect.Quiet state
7 Upstream port replies UR status that any TLP being sent tdahiastream port
7 Any packet stored in input queue of upstream port will be dropped silently
4 Assert Present detect change Interrupt to system software
1 Enable DPC trigger event and assert DPC interrupt and unmaskddtalomessage to system software
7 Turn df the corresponding output clock buffer and assert the corresponding hot plug reset signal

During powerup, the chip scans 10 Expander like devices through 12C clock and data signals (i.e. SHCL_I12C and
SHDA 12C). According to the reference design desatilin LED management, one set of 12C bus serves 4 CPLD,
which converts the serial bus inteb& parallel bus. The-8it mapping is defineth Table6-1.

Table 6-1 CPLD Signal Name Mapping for 8bit IO Expander

BIT DIRECTION CPLD SIGNAL NAME

0 O FAULT

1 O LOCATE

2 N/A Not used (Debug Only)
3 N/A Not used (Debug Only)
4 [ PRSNT

5 N/A Not used (Debug Only)
6 N/A Not used (Debug Only)
7 N/A Not ued (Debug Only)

Among these signals, ATNLED and PWRLED defined in PCle specification are repurposed to represent FAULT and
LOCATE to be compliant with SFB489 for blinking LEDs. For details, please refer to LED Management
specification.

The switch hoplug controller supports multiple I2C/SMBLI&e control interfaces. Each interface can serve up to 8
downstream ports. The 12C/SMBUS address for slave devices is started from 40h by default. In addition, this initial
address is configurable through EEPR@Mregisters LTSSM/IOE CSR6 Bit[30] and LTSSM/IOE CSR7 Bit[6:0].
Each downstream port is correspondent to one equivalbittl® expander with the following Port/Address mapping
table.

Table 6-2 Port/Address Mapping for 8-bit IO Expander

Downstream Port
Number P1 P2 P3 P4 P5 P6 P7 P8

Address 40h 41h 42h 43h 44h 45h 46h 47h

6.1.3 SURPRISED PARALLEL HOT PLUG

The parallel mode of Surprised Hot Plug is very similar to its serial mode except that no CPLD isl reqjogetrol
LED. Instead, the chip outputs LED signals (i.e. HP_LED [7:0]) to drive Amber LED directly and the blinking follows
SFF8489 IBPI specification.
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6.1.4 MANAGED SERIAL HOT PLUG

If the device is inserted or removed synchronously withphag mangement software from downstream port, it is
called managed hot plug. When HOT_PLUG_TYPE strapping
hot plug mode.

Hot Insertion Procedures:

7 User inserts card

7 User closes MRL

7 User initiates hetnsertedsequence by pressing Attention Button

7 System commands slot control register to drive indicators and power on slot
7 System starts renumeration the hierarchy under the slot

Hot Removal Proceduse

7 User initiates hatemoved sequence by pressing Attentuiton

7 System informs application/driver to complete current task

7 System commands slot control register to drive indicators and power off slot
7 System disabled the hierarchy under the slot

7 User opens MRL and removes the card

During the process of hot ing®n and removal, there are hot plug events corresponding to slot status bits ready for
generation. WherHot-Plug Interrupt Enablebit is set, either MSI or INT message is issued to notify S/W for
processing.

When powerup, the chip uses I2C clock and data signals to scan eitHgit @640-bit IO Expander dependent on the

status of strapping pin (i.60_EXP_TYPB. The |0 Expander responds an interrupt {HBECINT L) to notify any hot

plug signal status change and the chip will read back the status change in serial mode and reflect on slot status register.
The 16bit mapping of managed hot plug events for 12Csbijuence is defined Table6-3

Table 6-3 CPLD Signal Name Mapping for 16bit IO Expander

BIT DIRECTION CPLD SIGNAL NAME
0 o) PWRLED
1 o) ATNLED
2 0 PWREN
3 o) RECLKEN
4 0 PERST
5 o) INTERLOCK
6 N/A N/A
7 [ SLOTH[0]
8 [ SLOT#[1]
9 [ SLOT#[2]
10 [ SLOT#[3]
11 [ PRSNT
12 [ MRL
13 [ ATNBTN
14 [ PWRFLT
15 [ PWRGOOD

Similar to Surprised Serial Hot Plug, each downstream port is correspondent to one equiviiel® Bxpander with
the following Port/Address mapping table.

Table 6-4 Port/Address Mapping for 16-bit IO Expander
Downstream Port | b1 | p | p3 | Pa | P5 | P6 | P7 | P8

Number
Address 40h | 42h | 44h | 46h | 48h | 4Ah | 4Ch | 4Eh
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6.2 TIMING SEQUENCE FOR SURPRISED HOT PLUG OPERATION

Two timing charts are shown below to illustrate surprised hot insertion or removal under different scenarios. The first
chart presents the timing relationship between system reset/reference_clock and individual downstream
reset/referenceclock under initial powenp condition. The second chart demonstrates the timing sequence of clock
and reset for device inserted or removed under power active condition.

0.9/1.8Volts —/

PERST_L

S MO UL ULV UUULULUL UL Tuuuuuu
REFOLK 0 M UUUU U UTIUTuUuu Uy vtuuu o

— 100ms |«—

REFOLK 15 MUV UV o

RST_NIO] |

RST_IN[1 5] [ |

Note: There is a devicin slot#0 while slot#1%s empty.

Figure 6-1 Timing Sequence for Surprised Hot Plug Operation
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/ CROSS-DOMAIN END-POINT

7.1 GENERAL DESCRIPTION

The PCle Packet Switch suppor@ossDomain EndPoint (CDEP)function. The function, when working in
conjunction with thesoftware running on the PRIMARY HOST, enables data exchange amoltigle PClebased
hosts This feature allows the system to implem&ikt-over or ceprocessoffunctionalities. These two use cases are
briefly described in the following sections wittetbuitable CDEP Mode Switch Model for the use case.

7.1.1 FAIL-OVER

In an error resiliensystem, a backp or secondary host &et upto take over the primary host the event when
primary has failed and thfailure is detected The CDEPMode Switch Model facilitatesthe dataexchangeacross
domairs of theprimary and secondary hgsand swaps the radef the hosts in the event tife primary host'dailure.
The CDEPModeSwitch Modelusedin thefail-over ug caseis shown in the illustration belaw

Back-up
Host
CcD
UP Ep
Packet SW
DNO DN1 DN2
EP EP EP

Figure 7-1 Switch Reference ModelUsed in theFail-Over Use Case

In the event whetthe primary host isinable to send regular message the backup host, the backp host carswap

its role to theprimary tostand itsCDLEP port being a agent of upstream port to handle the traffic to/from downstream

ports. .The previous primary hostigostream port will be reseluring thelink-down procesdnitiated by theprevious

primary host. TheSwitch has to ensur¢hat the resetdoes notpropagas to the entireupstreamhierarchyin the

previousprimary host'ssothatthe new primary host can seamlessly manage the origihP&ints. As a result, the
impactsto the entire systemreminimal during the failover trassition.

7.1.2 CO-PROCESSOR

Theco-processoran beconnected téhe CDLEP port to offload the computation on the primary host. Thestration
below shows a cprocessounit (CP), which worls with the Primary Host to form a twprocessor systenThe DMA
function ofthe PRIMARY HOST'supstream poris enabled to move data among the Primary Host armut@oessor to
accelerate intensive computation tasks.
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CO-Processor

upP DMA CD
EP

Packet SW

Figure 7-2 Switch Reference Modelsed in theCo-Procesor Us Case

7.2 PORT CONFIGURATION

The Primary Hostanconfigurea Link CDEP port as generic PCle EndPoint. This allows the secondary host(s) the
ability to link to the switch CDERort duringPCle enumeratianThe enumeration proceswludes BIOS stat-up,
operating system staup, and/or subsequent PCle 4pilg or dynamic enumeratisnnitiated by the host operating
system

Before the Primary Hostcan enablethe CDEP function, theSwitch has tobe configured intdhe CDEP mode and
designatethe CLCEP port to asthe upstream port of a generic gmuint. The configuration isperformed through
EEPROM programming at powap. In order tooperae in the CDEP modethe Switch is required to sé&hip CD
Mode and Switch CD Modefor the CDEP port configurains. The Chip CD Modeand Switch CD Modearedefined

in theDevice Configuratior and2 Registesrespectively.

In order to support the CDEP mode, tBwitch has tocontaina CrossDomain Virtual EndPoint (CDVEP). The
CDVEPacts as an agent to bridge fIRIMARY HOST and other host domaiand only exists in thBwitch

In addition tothe CDVEP, the Switch has another type Bfhd-Point, called CrosdDomain Line EndPoint (CDLEP)
The CDLEPIs visibleto the Local Host (LH) but notthe PRIMARY HOST. The CDLEP bridgethe communications
between théH andother HOST The table belovdescrikesthe CDEP ports configuratiors by theSwitchtypes

Table 7-1 CDEP Mode Configuration

Switch CD Mode | CDEP Configuration

0x Both CDEPs disabled

10 llleagal Configuration

11 CDVEP enabled, and CDLEP enabled

Only P4 can be designated as a CDLEP port. @me@ortis chosen as CDLUE port, the port number defined in Link
Capability Register and MMIQRegister offset will be changed accordingly. Pleasefer tothe application note of
CDEP operation for more information.

7.3 BAR TRANSLATION FOR LOCAL HOST DOMAIN

The PRIMARY HOST configres a set of CDEP Link address translatidnghe Switch. The translations allow the
LocalHosttoaccess t he Chd BAR2/BARB &nd BARABARSsimilar to accessinghe other HOST
locations The PRIMARY HOST softwarés responsible fomanagng the memory regiosappropriately to implement
and emulate the CDLEP efaint behaviors.

The PRIMARY HOST defingeither or both of a Direct Address Translation (DAT) range, and an Addressuipook
Table (ALUT) for the BAR translaticsifor theLH to acces to other HOST memoigcations The PRIMARY HOST
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configures these settings prior to enabling the CDLEP paAfter the PRIMARY HOSTpr ogr ams t he CDLEP
BARs, the LH is able to read/writ® thePRIMARY HOST or other LH memoripcations

7.3.1 DIRECT ADDRESS TRANSLATION (DAT)

The PRIMARY HOST arranges a contiguous memory bloakéliH domain by setting BAR Configuration registers

with the choseDAT. The BAR2/BAR3 and BAR4/BARS5 have their own corresponding contiguous memory blocks.
These memory blockare characterized kthe Base bits and Windowize bits. If the upper address of incoming TLP
matches with the Base bits, the upper address will be replaced with the translated address stored in Base Translation
Registers(BTR2/BTR3 and BTR4/BTR5. The lower address bitare defined bythe Window Size bits andremain

intact They areconsidered to be an offset address fthmbaseaddressThe WindowSize is determined bthe BAR
corfiguration and the minimum size is 1MB.

7.3.2 ADDRESS LOOK-UP TRANSLATION (ALUT)

In addition tothe Direct Address Translation, the BAR2/BARS3 provides an alternative address translation mechanism
Address LookUp Translation(ALUT). The ALUT allows multiple translated address blocks @nnon-contiguous
address range. The Winddsize bits defined earlier can be partitioned into 7 index bits and the rest lower address bits
can form Pagé&ize bits. The minimum page size is 8{(BMB dividedby 128. The 7 index lbs are used to access

128 entriesEach entry represents a translated address bllodthe host domairdestination it is associated with

The ALUT Access Control Registeat offset from 918hto 920hin the CDLEP is used tostore 128 entriesWhen
performing ALUT entry write, the software has to program the ALUT data into the CDL&fset91Chand 920hf

the translated address64-bit. The software then updates the index and Command (set to write) fields of the CDLEP
at offset 918h.Whenperforming LUT entry read, the software has to program index and Command (set to read) fields
of the CDLEP abffset918h, and then read €h and920hto get the LUT data.

7.3.3 ID TRANSLATION

In the event whea PCle read or write is initiated in théd PCle domainand the read/writeargetsthe PRIMARY
HOST memoryor an enepointin the PRIMARY HOSTPCle domain, the PCle Requestor ID field in the TLP header
that targets th®@RIMARY HOST must betranslatedinto the PCle Requestor ID of the &BP. This isto ensure that
the IOMMU access permissions granted by i®@CU operating system, virtual machine, andémdpoint driver,
apply to these translated TLREthe target is to another LRCle domain, the PCIRequestor IChas tobe translated
into the PCle Requestor ID of the destination CDLEPBrBurethata legal IDis used by the destination LH system.

7.4 BAR TRANSLATION FOR PRIMARY HOST DOMAIN

The PRIMARY HOST also configusea set of CDEP Virtual addresgmnslations The address translations allow
accesses to a defined address rdodpe translated tthe LH memory addresses.

Similar to BAR Translation othe LH domain described previously, the BAR TranslationttetmPRIMARY HOST
domain also suppattwo different approachesthe Direct Address Translation anihe Address LookUp table
Translation. Please refer to the sectiolE8VEP CONFIGURATION REGISTER®r related BAR translation setup
registers sch asBAR Configuration BTR, ALUT Access Contrgland more

TheRID translationin PRIMARY HOST domains the same athe transléion in the LH domain. The only difference
is in buildingthe RID LUT. However,the RID tableis programmed bthe PRIMARY HOSTin thedefaultsetting not
by hardware automatically.
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7.5 SCRATCHPADS AND DOORBELLS

The CDEP Link and virtual interfaces may provide a set of swioécific scratchpad and doorbell registers fosirse
Hostto-PRIMARY HOST/Host communication. By definition, custom driver or diagnostic edequiredto run on
the hosts.As a resultthe PRIMARY HOST or Local Host must determine their visibilityhhen a CDEP port emuked
a generic Bd-Point. The registers must appear in PCle configuration space irdaefieed regions.

If the PRIMARY HOST intendsto makethe scratchpad and doorbell iisters visible to the host, the PRIMARY
HOST shoulddefine a CDEP Link property that enables a-pogfetchable 3bit BARO containing these scratchpad
and doorbell registeré\ 4K range is allocated for CDLEP within the BARLt an offset address definagdthe table in
section9.2.3of the register reference document

In each CDLEP or CDVEP, there ares@s of32-bit scratclpad registes (CDLEP atoffset 9E4h~A00h, and CDVEP

at offset 9E4h~A00h), and one set of 3Bit doorbell registes (CDLEP offset 9C4h~9D0Ohand CDVEP offset
9C4h~9D0h. The scratchpad registers are used to store information for communieatiomg Local Hoss and
PRIMARY HOST. The doorbell registers are utilized to process (set/clear/mask/unmask) interrupt in order to notify
the destinatin host to fetch the data stored in scratchpad registers of the source host. The scratchpad registers can only
be written by the host in same domain while doorbell registers can be set/clear by both of hosts either in the same
domain or in different domainf the PRIMARY HOST uses the PCle configuration command to acmatcipad

and doorbell registers, it keep track of Had-Pointdefined regionandrestrictits range so it does not go over the

offset 9C4h. If the memory commands are used to access tkgisters in the CDLEP, the PRIMARY HOST has to
enable a noprefetchable 3bit BAR3. A 4K range is allocated for CDLEP within the BAR at an offset address

defined in theaddresgableof Device Specific Memory Mapped Configuration Mechanism
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8 DIRECT MEMORY ACCESS

8.1 GENERAL DESCRIPTION

The Switch providestwo DMA engines These arédnardware blocks that includes a set of buffers to asynchronously

read and writdo I1/0O memory throughhe Switch's ports. Each DMA engine is configured through a cgpomnding

PCle Functionmanaged by a software device driver running on a connected Local Host (LH) or Main Host (MH).

The DMA engine is divided intsingle or multiple physicalchannelg2 per engine), providg a reserved portion of

the buffer pool, andccess to a set wirtual channelg2 per physical channelYhe virtual channelallow the software

initiator to submit lockiree requests, or partition access to the channel among a set of cooperating software subsystems.
The initiator accesses the DMéngine using a physical/virtual channel (hereafter abbreviated as channel) to submit
descriptors Each descriptor tells the engine to read froma Dddrcei nt o one of the channel 6s
then perforrs a corresponding write to a DMdestnation

The Switch'sDMA engines can beonfiguredin a variety of ways, including:

. Device Status Collectios host CPU can offoad blockingMMIO reads of device status registers to the DMA
engine for asynchronous processing.
Peerto-Peer EP TransfeA host CPU can offoad memory copies between a set of managed devices in the
Switch.
Peerto-Peer LH TransferA set of cooperating LHs connected through a pa@BEPports can use the DMA
Engine as a LHo-LH memory transport, implementing a message queue.

In this section any description of register layouts and data formag¢slittle-endian ordering.

8.2 DMA CONFIGURATION

The Switch's EEPROMor a micracontroller connected via 12@terfacefirst configures the Switch'sDMA engines
(functions),enabling theDMA functionsto appeamunderneattappropriate ports. Thethe software attackisa DMA
driver to the DMA functiorbased on the software model for the switch deployment to initialize and managedhe set
channels (descriptor queues), start/stop/restart the channels, and perform appropriate error handling.

8.2.1 DMA FUNCTIONS

The Switch's EEPROM and switch configuration registargset to indicate the ports under whitie DMA functions
will be visible tothe connected LH or MH. This may include upstream ports, CDEP Link Rwortdrtual upstream
ports.

The Device Configuration #2Register (offset 50Chjlefined in upstream pofPort 0) is used to configure DM
function (@it[19:18]) under various CD modekii{17:16]) (Please refer t&€DEP chaptefor CD mode definition). The
DMA mode definition is represented by the following table.
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Table 8-1 DMA Mode definition

DMA Mode DMA Configuration

0x DMA functions disabled

10 DMA functions enabled for PO or P4 based upon CD mod
11 DMA functions enabled for PO only

8.2.1.1 DMA MODE BIT DEFINITION

bit[ 1]: Decidesif DMA function is enabled in the port connected to LH or MH
0: DMA function is disabled
1: DMA function is enabled

bit[0]: Determina if DMA function only visible tothe MH's domain
0: DMA function is visible to its own local host tire MH's domain
1: DMA function is only visible tahe MH'sdomain

8.2.1.2 DMA MODE AND CD MODE

DMA function is defined in the various ports under different CD and DMA mode setliihgse ports are respectively
AP0 portodo and ACDLEP porto. A lust@atesphovetheeDMA funcionst(Fd lorlF2) a s
being assigned to these three types of ports in terl@®and DMA modes.

Table 8-2 DMA Function Definition in PO and CDLEP Under Various M odes

CD Mode DMA Mode | POFO PO/F1/F2 P4/F0 P4/F1
00 00 Up-Port N/A Down-Port N/A
00 01 Up-Port N/A Down-Port N/A
00 10 Up-Port 2 DMAs Down-Port N/A
00 11 Up-Port 2 DMAs Down-Port N/A
01 00 Up-Port N/A Down-Port N/A
01 01 Up-Port N/A Down-Port N/A
01 10 Up-Port 2 DMAs Down-Port N/A
01 11 Up-Port 2 DMAs Down-Port N/A
11 00 Up-Port* N/A CDLEP N/A
11 01 Up-Port* N/A CDLEP N/A
11 10 Up-Port* 1 DMA CDLEP 1 DMA
11 11 Up-Port* 2 DMAs CDLEP N/A

Note: UpPort* meanghat CDVEP exists in the UfPort host domain

8.2.1.3 ENUMERATION

The FCle configuration space for each port that has been configured for DMA will enumerate one or more DMA
Functions (Typeé) configuration space headers), with a vaedfined vendor, device, and class code indicating DMA,
and a set of control registers assamiatvith a norprefetchable BAR. Software will enumerate each DMA Function
and program BARs. These configuration registersfdioction #1 or function #2s defined in the chapter 9 of this
document.

8.2.2 DMA CONTROL REGISTER

DMA engine (i.e. function) provides set of interface registefsr software to control the operation and monitor the
status of DMA transfer for all channels managed by this function. These registeaccessed by mmio via a base
address defined in neprefetchable BARO and BAR1 registers associated with the channel and individual register
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offset defined in the section 5 of this document. For each channel, it will add an additional 100h offtieate the

interface registers of one channel located in al286 block. Hence, the access to one particular interface register in

one of channels requires to set the address offset as follows: register offset + (humber of channel) x 100h. Software can
check the Channel ID fiel(bit[31:28) of DMA Control and Status Register 0 at offset 00h to see if it is accessing the
desired channel.

8.2.2.1 DMA DESCRIPTOR REGISTER

The DMA control register space will include a-b# pointer to the i/o addressbhasfeoeach channel 6s des
and the size of the descriptor ring. Software will program the DMA registers to configure each descriptor ring, from
which a channel will prefetch. The channel will support a total size for each descriptor ring of 408®entries.

8.2.2.1.1 DESCRIPTOR POINTER REGISTER

The 1 /0O address base of each @64ibiaahaneel déssriptdreisgdaseé pointerrat r i n g
register offset 0Ch and 10Mhe software t&to program these registers, so the hardware can prefetch the descriptors
starting from there.

8.2.2.1.2 DESCRIPTOR SIZE REGISTER

The size of descriptor ring can be programmedeirister offset 24ltbit[12:( in Channel Descriptor Ring Size for
Prefetch register). The maximum descriptor ring size is 4096 entriei{[8:1q of this register indicates the next
descriptor index is going to be prefetched.

8.2.2.2 DMA OPERATIONAL REGISTER

The DMA control register spacsill include a control registerdMA Control and Status Regqisterat register offset

20h) for each channel to start, stop, abort, pause, and resume DMA activity for the channel. Software will update the
control regster to start the engine once it is ready to begin submitting requests. Software will update the control
register if it needs to pause, stop, or otherwise reconfigure a channel.

After starting the DMA activity for that virtual channel (i.e. writko to bit[0] of DMA Control and Status Registey, 1
the software can update the control register any time by commanding the DMA engine to pause, abort or stop operation.
Following is a summary for these three operation

8.2.2.2.1 PAUSE(bit[1])

When set, the DMA activity is paused to the next active descriptor after completing the processing on current
descriptor. Then, the DMA Pause Done stahi§X6]) is turned on to represent the DMA isfipaused condition. If

DMA Pause Interrupt Enabl®if[3]) is set, an interrupt will be issued to notify the software whigi6] is set. For

pause operation, there is no any descriptor or data being dropped and thedekaBioncan be resumed any time by
clearing the Pase Control lpit[1]).

8.2.2.2.2 ABORT (bit[2])

When set, the DMA activity drops theurrent active descriptdsy flushing out all outstanding read commands and
discarding all received completion dafiehe pointer will move to the next active descriptor. Thitve DMA Abort

Done statusht[17]) is turned on to represent the DMA is fiaborte@ condition. If DMA Abort Interrupt Enable

(bit[6]) is set, an interrupt will be issued to notify the software whbigfi7] is set. In abort condition, the DM
operationcan be resumed any time by clearing the Abort Conhigl2]) and setting DMA Starth(t[0]). Then, DMA

begins to process the next active descriptor. In fact, the software is also allowed to reprogram interface registers for re
initialization and start from the base descriptor pointer

8.2.2.2.3 STOP(bit[7])

When set, the DMA activity drops theurrent active descriptdsy flushing out all outstanding read commands and
discarding all received completion datde channel interface registere all cleaned to default state except Interrupt
flag bit if DMA stop enable is set earlier. Then, the DMA Stop Done sthitjdg)]) is turned on to represent the DMA
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is in fistopped condition. If DMA Stop Interrupt Enabléit[5]) is set, an iterrupt will be issued to notify the software
whenbit[18] is set. In stop condition, the data buffer contents pointed by the previous processed descriptor will be
dropped as well, so the software ne¢algeprogram interface registers foriniialization before resuming DMA
activity by setting DMA Startlit[0]).

8.3 DMA DESCRIPTORS AND TRANSFERS

Each DMA channel will initiate descriptor pfetch when the channel is enabled and its ownership register is updated,
indicating the valid range of defutors to prefetch. When a valid descriptor is found, a DMA transfer will be
scheduled with the underlying DMA engine in a fair manner with respect to other descriptors from other channels. The
descriptor will be rewritten by the DMA engine when the DMtransfer is complete, or if the DMA transfer fails due

to an error. The switch will also update the ownership register to indicate the range of completed descriptors.
Software will then examine the completed descriptors and take appropriate action.

8.3.1 DESCRIPTORS

Descriptors are located in the system mematlyof descriptors in a ring have to be concatenated together without gap
(see figure 1. below)The switchwill calculate the address offset automatically by adding the indedesériptor
multiplied with the byte count of a singlescriptorto the ring base descriptor pointer for prefetch.

Descriptor 0 ~—— Ring Base Pointer

Descriptor 1

L=Descriptor size -1, where
Descriptor L Descriptor size is expressed
by REG[12:0] at offset 24h

Figure 8-1 DMA Descriptor Map

8.3.1.1  INITIALIZATION

Software will initialize a valid descriptor by writingittomeo r y at t he next free | oca
Software wil.l ensure that the descriptorés valid b
Software will update the ownership register to schedule exeauftialhinitialized descriptors with the DMA engine.

8.3.1.2 OWNERSHIP

After all descriptor fields have been initialized, Software will update the ownership registers located at the register
offset 04h and 08h by setting valid status. @becriptor ownership 0 registé4h) represents the first 32 descripéors

valid status starting from Ij@] while thedescriptor ownership 1 reqisté8h) stands for the Re32 descriptor@valid

status. Theswitchwill pre-fetch the descriptors with valid status turned on continuously until the descriptor with valid
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status being cleared. After tltescriptorshave been processethe switchwill update the ownership regéss by
clearing valid status in the order it was received.

8.3.1.3 PRE-FETCH

Software needs to update the Channel Descriptor Ring Siz€réfetch reqister at offset 24hy writing total
descriptor numbers intbit[12:(]. Starting from the 1st descriptor pointed by ring base pointer register (OCh and 10h),
the descriptors will be prietched bythe switchcontinuously The Channel Descriptor Current Pointer register at
offset 14h indicates which descriptor isden processing. Thewitch will also take a residual function over the
descriptomumbers divided by 64. If the remainder is less than or equal tiné&4witchwill go back to prefetch the

1st descriptor after hitting the last descriptor.

When Softwaregrepares to update the ownership registers during the DMA operation, it requires to check Descriptor
current pointer (14h) viewed ke switchin order to update the correct-64 sliding window, which is advanced in
terms ofdescriptorunits.

8.3.2 TRANSFER

Software will define in the descriptor a-8it i/o source address, @it i/0 destination address, and transfer length up

to 8MB. Switch will divide the DMA transfer into appropriate pairs of Memory Read and Write TLPs based on the
current switch settigs for Max_Payload_Size and Max_Read_Request_Size, along with any 4k boundaries crossed by
the range of addresseSther than 64it i/o source and 64it i/o destination address, Software will also defireit4

source domain andHit destination domaimithe descriptor for moving data across doméfwgtchneeds to generate

Read or Write TLPs with a translated RID if the Td&stineddomain is different from the domain where the DMA
function is located.

8.3.2.1 LOCAL DOMAIN TRANSFER

For a local DMA transferife. no crossing host domajns t he SDV and DDV must be fn0o0
descriptor¥ the switchwill refer to Max_Payload_Sizend Max_Read Request_Sizkefined in PCle configuration

space in where the DMA function is resided fmneratingMRD and MWR TPLsalong with any 4k boundaries

crossed by the range of addresses.

8.3.2.2 CROSS DOMAIN TRANSFER

As to a croshiostdomain DMA transfer(i.e. either SDV or DDVo r bot h, theerswitchid cefer to
Max_Payload_Size and Max_Read_Request_Size of othedbostirs defined in register offs@8h, 2Ch and 30h
which are usually programmed byaih Host Theswitchwill check the domain nhumber carried in descriptor to choose
the appropriate Max_Payload_Size and Max_Read_Request_Size for creating MRD and MWRIddgesnote that

the Main Host software has to program the correct valubtagf Payload_Size and Max_Read_Resju8izefor each
domain by following the definition in PCle configuration device control registers of that domain. Otherwise, it will
cause undesired result in packet transfers.

As theDMA transfer sourcelomain is different frongdestination domain, thRequester ID needs to be translated into

a legal BDF ID of thedestinationdomain. The software is required to program the captured bus number of CDV or
CDL into domain bus number defined in register off3éh, 38hand 3Ch Regardingthe captured bus number, the
software can refer to CDEP data O register at offset AO4h of CD port. switeh will check the domain number
carried in descriptor to choose the appropriate bus number for creating RID of MRD and MWR TLPs

8.3.3 DESCRIPTOR LAYOUT

The descriptor is formed by arlB/V data block TheFigure 2(seebelow)presents the layout of these DWSs containing
control word, source domain/address, destination domain/address, transfer byte count and others
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21 12 8 7 0

CTRL RSVD ERR ST

RSVD XFER Byte Count

High 32-bit DA

Low 32-bit DA o]0]
High 32-bit SA
Low 32-bit SA 00
RSVD SRC Dom DST Dom
CRC Value

Figure 8-2 DMA Descriptor Layout in an 8-DW block

8.3.3.1 DOMAIN AND ADDRESS FIELD

The 64bit 1/0 destination address and source address are located from the 3rd DW to 6fthéy\khust be BAVord
aligned.Also in the 7th DW, it dfines the destination domain numbieit[{:0]) and source domain numbéuit{15:8])
used for crosslomain DMA operation. Each domain number is expressed by2Z-8iBthat represents fd different
host domain (0 ~)1supportedy one packet switch. As ta&SB 2-bit andMSB 4-bit, they are reserved for future use.

8.3.3.2 TRANSFER COUNT FIELD
The bi{22:0] in the 2nd DW stands for the transfer byte count for one descriptor can be up to 8MB.

8.3.3.3 CONTROL FILED

There are several Bidefined in CTRL field of 1st DW for further formatting and enabling the source and destination
locations. Please s@able8-3 for illustrating bit definition in CTRL filed.

Table 8-3 Bit Definition in CTRL Field of the ™ DW

Bit Name Description

31 EOT End of transfer

30 INT Issue interrupt when DMA done

29 TPH TPH function enable

28 NOP No operation

27 FLH Dlush any cached data

26 SAV Source address is vali

25 DAV Destination address is valid

24 64bit Rnable 64 bit address

23 SAV Source domain is valid

22 DDV Destination domain is valid

21 CRC Enable CRC checksum

@  EOT(End of Transfer Defined in bif31]. When set, iindicatesthe current DMA trarfer is completed. The
interpretation on EOT is various for different DMA modes.
DMA mode bif0]= 0: DMA processing is transferred from a source host domain to a destination host domain.
In this condition, EOT bit will be set by software in the sourescdptor when it is the last transfer. Once
the destination DMA is notified by this event, the switch will set EOT bit in the destination descriptor and
the transfer byte count will be updated as well. So the destination host would know the last transfer
happening in this descriptor.
DMA mode bif0]= 1: DMA processing is handled by the root host only. If the EOT valid bit defined in the
DMA control register 0 is set, the switch will update the EOT bit in descriptor from O to 1 after transfer
count indcated indescriptoris ended.
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@ 64bit: Defined in bft24]. When set, the 1/O address is in-Ii# physical memory. Otherwise, it is in -B
physical memory.

@  SAV: Defined in bif26]. When set, it means the 1/O source address is valid. If cleared, teeuf€e address is
not valid, which is the condition that only destination DMA channel is enabled for executing host to host DMA.

@  DAV: Defined in bi{25]. When set, it means the I/O destination address is valid. If cleared, the 1/O destination
address isot valid, which is the condition that only source DMA channel is enabled for executing host to host
DMA.

@  SDV: Defined in bif23]. When set, it means the source domain number is valid and MRD will be issued to that
domain by following its max payload siaed read request sizit.implies that DMA source and DMA function
(or descriptors) are located in different domailiscleared, it might be in the condition of either oA
destination igositioned in a different domain from DMA functian just fora local(i.e. same domainpMA
transferbetween source and destination

@ DDV: Defined in bif22]. When set, it means the destination domain number is valid and MWR will be issued to
that domain by following its max payload sizk.implies that DMA destiation and DMA function (or
descriptors) are located in different domaifigleared, it might be in the condition of either ol A source is
positioned in a different domain from DMA function just for a loca(i.e. same domairpMA transferbetween
source and destination

@  NOP: Defined in bj28]. Software can configure a vap (zero length) descriptor by setting NOP of CTRL field.
Once this bit is turned othat performs no Reads or Writes. and

@  FLH: Defined in bif27]. Software can configure@ache flush descriptor by setting FLH of CTRL fieddcache
flush descriptor, that forces the DMA engine to flush its buffer cache, and cancel any outstanding DMA Reads
(thereby avoiding lengthy Completion Timeout conditior@hce this bit is turned othe DMA activity drops
the current active descriptoby flushing out all outstanding read commands and discarding all received
completion dataThe channel interface registers are all cleaned to default state as well. Software can check if
DMA Start (it[O] of register at offset 20h) is cleared to endiihesho event has completed. THifusho feature
provides a way for Software to restart DMA operation in termsedfitializing the DMA ring bufferand
interface registers.

@ INT: Defined in bif30]. Software may configure a descriptor with a flagtting INT of CTRL field to interrupt
the software device driver on the completion (or failure) of the corresponding descriptor, using an interrupt
mechani sm defined by t he c oation aepistersSaftwale Mees td- clearctiei on 6 s
interrupt status bwriting 10 to thebit[31] (Interrupt Flag) of register at offset 20h.

@ In DMA Engine (Function) Configuration registers for function 1 or 2, it defines various interrupt mechanisms
suchas INTx Interrupt message enabledhitf10] of command register at offset 04h (via configuration space),
MSI/Multiple MSI enabled byit[16]/bit[22:2( of MSI control register at offset 48h or Mlenabled bybit[31]
of MSI-X control registeiat offset BOh.

@  TPH: Defined in bi29]. Software may configure a descriptor with a flagting TPH of CTRL fielj to
indicate that the posted memory writes issued by the DMA engine for this descriptor should include a set of TLP
Processing Hints (TPH)The TPH wi | | consi st of setting the TH bi
incorporating an ®it ST (7:0) steering tag data field that is found in the DMA descriptwe. steering tag in the
TLP header is copied from ST value definedbitfi7:0] of 1st DW in descriptor.

8.3.34 ERRFIELD

This 5bit field can encode into 32 errors at most. In descriptor level, the DMA might detect the following errors such
as Data Poison (encoded as 12, which is correspondind 1@]bit AER), Completion TimeDut (bif14]), Completer

Abort (bit[15]), ECRC error l§it[19]) and Unsupported Requesit[20]). If there are more than two errors (included)
happening at the same time, it always reports the error defined with the least bit.

8.3.3.5 ST FIELD

It represents &it steering tag. This-Bit data is valid only when TPH bit set in control field.
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8.3.3.6 CRC FIELD

Software may configure a descriptor with a flag to indicate that the DMA engine should compute3® CR&ksum
of the data bytes (not including heaglethat were read as part of the DMA transfer. The calculatedZ2R@ll be
written back to the descriptor on completion.

By setting CRC of CTRL fieldkjt[21] of the 1st DW) it enableDMA engine to compute a CR82 checksum over
the raw data bytesf buffer pointed by the descriptor. It uses PCle E€R@olynomialand calculation is in a DW
alignment. Upon the completion of descriptor processing, the final&Rehecksum result will beritten back to the
8th DW of descriptar

8.4 ERROR REPORTING AND HANDLING

The software managing a DMA function and associated channels must be able to define appropriate error handling
behaviors for the DMA processing, including the handling of DMA memory read failures. To implement appropriate
error handling for DMA:

8.4.1 ERROR REPORTING

Software will discover the Advanced Error Reporting (AER) capability in the configuration space of each DMA
Function. Software will then enable AER, and configure the AERUCES, AERUCEM, AERUCESEV, AERCS,
AERCEM, AERCC, AERHL, and AERTLPegisters appropriately. The switch will update these registers and issue
M_ERR messages as the DMA engine detects errors when processing a descriptor from the corresponding function.
The switch will also rewrite the descriptor affected by an error aitlerror status field, indicating the corresponding

PCle error that caused the DMA to fail (e.g. DP, ECRC, CTO).

8.4.1.1 REPORTING VIA FUNCTION

In DMA Engine (Function) Configuration registers for function 1 or 2, it defines Advanced Error Reporting (AER)
capabiity at byte offset 100h that followed A ERUCES, AERUCEM, AERUCESEV, AERES, AERCEM, AERCC
andAERHL registers from a byte offset 104h to 128h.

8.4.1.2 REPORTING VIA CHANNEL

When processing any descriptor in all of channels assigned to that DMA function,igswéd UCE_MSG If any of

UCE is detected and also the corresponding UCE bit in AERUCEM is cleared. Meanwhile, the AERUCES would be
copied to Channel UCES register defined in DMA interface register at offset 44h, so it will know which channel
causing UCE Furthermore, bje5:24 of Channel UCES register will also indicate what type of DMA transaction
running into Uncorrectable erroBit[24] represents the detected error happening in fetching descriptor bith#g]

shows that error detected irading data into DMA buffer. The DMA engine will issue interrupt if UCE Interrupt
Enable bit (bif17] of DMA Control and Status 0) is turned on.

8.4.1.3 REPORTING VIA DESCRIPTOR

To continuously trace down from where the UCE is coming, the DMA engine will aig® ack the error status to

the descriptorwhich is affected by an error with alfit error status field (bit27] of 1st DW in descriptor)A 5-bit

error statusfield can represent any of the PCle Udiefined in AERUCESe.qg. error field=12 in desgptor would

mean DP because D®the 12th bit of AERUCES). Once Multiple UEs happen simultaneously, the lowest bit position
in AERUCES will be recordede(g. if DP pit[12] in AERUCES) and Malformed TLPb{{[18] in AERUCES)are
detectedonly theDP reported agrror since it isalowest bit)
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8.4.2 ERROR LOGGING

The DMA Function will provide a default (or configurable) value for AERCAP + 18h AERCC.MHRC, and errors will
be logged appropriately into AERHL and AERTLP as detected when processing iptde$am the corresponding
function. The default value for AERCC.MHRC is zero, so there is only one TLP header with error(s) will be logged
into AERHL.

8.4.3 DATA INTEGRITY

The switch will implement ECRC checking and ECRC generation for TLPs passing thiheuDpMA engine. As such,
the DMA Function will set AERCC.ECC=1 and AEREGC-=1 in the AER capability, DMA Reads will verify ECRC,
and DMA Writes will generate ECRC.

In AERCC register of DMA function configuration space, it defines ECO7iand EGC (K[5]) asfilo so the
system softwareansetECE =1 (bif8]) and EGE = 1 (bj6]) to enable he switchto performECRC checking and
ECRC generation for TLPs passing through the DMA engine.

8.4.4 ERROR HANDLING FOR UNCORRECTABLE ERROR DETECTED

The switch willprovide software the channel status to determine whether a particular detected error will automatically
stop the channel, or simply mark the descriptor as being in error, and continue processing the next desceptor.
detectinguncorrectablesrror, theDMA will write back error status into the descriptwhich is affected by error(s).

Also, the switch will take the following steps for two scenarios.

8.4.41 ERROR IN DATA BUFFER

If the error occurs in the TLPs that are CPLDs for storing into DMA data bufeeDKhA activity drops thecurrent
active descriptoby flushing out all outstanding read commands and discarding all received completiofftdata
pointer will move to the next active descriptamd this would bereated likean H/W abort event. Tis channg is
abortedand it is up toSoftwareto restartDMA from the next descriptor or 4qgrogram the DMAcontrol register to
start from the base descriptor.

8.4.4.2 ERROR IN DESCRIPTOR

If the error occurs in the TLPs that are CPLDs for storing into Prefetch desaguioe, the DMA activity not only
drops thecurrent active descriptoby flushing out all outstanding read commands and discarding all received
completion data, but also dumps tloowing descriptors since they are damaged as well. Saki@anel isstopped
andrequires Softwardo reprogram interface registers forirgtialization before resuming DMA activity by setting
DMA Start (it[0]).

8.4.5 ERROR HANDLING FOR DMA READ

The switch will provide a register for the DMA function that software can udetermine whether an error on DMA

Memory Read will cause the function and/or descriptor to report an error immediately (without writing), or will cause

the function and/or descriptor to report an error only after writing to the DMA destination addresorel (DP)

Memory Write TLP for each corresponding Memory Read that failed.

If the UCEoccurringin DMA read for CPLDs acquired from source address, the error report schigfh8] (n DMA

Control and Status Register 0) can be configured in twordiffenodes

@ If bit[18] is set, DMA reports UCE event after writing DP TLP to destination address. The DP TLP is generated
for each corresponding memory read that failed.

@ If bit[18] is cleared, DMA reports UCE event immediately withawiting DP TLP to destination address.
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9 REGISTER DESCRIPTION

9.1 REGISTER TYPES

This chapter details the Packet Switch registers, including
. Bit names
Description of register functions
Type, refer torable9-1
Whether the defduvalue can be modified by EEPROM and/or 12C/SMBUS
Default value

Table 9-1 Register Types

REGISTER TYPE DEFINITION

RO Read Only

RW Read / Write

RW1C Read / Write 1 to Clear

RW10 Read/Write 1 Only

RsvdP RO and must return 0 when read.

9.2 REGISTER ACCESS

Each Switch Port implements akB Configuration Space which includes the lower 256 bytes-de@Gipatible
Configuration Space, and the upper 3840 bytes PCI Express Extended Configuration Space. Téeverare
mechainsims can access the Configuration Space:

PClcompatible Configuration Mechanism

PCI Express Enhanced Configuration Access Mechanism
Devicespecific Memory Mapped Configuration Mechanism
I2C Slave Interface

SMBUS Slave Interface

9.21 PCI-COMPATIBLE CONFIGURATION MECHANSIM

The PClcompatible Configuration Mechansim provides standard access to the first 256 bytes of the PCl Express
Configuration Space. The mechanism uses PCI Type 0 and Type 1 Configuration transactions to access the Packet
Switch Configuration registers.

9.2.2 PCI EXPRESS ENHANCED CONFIGURATION ACCESS MECHANISM
The PCI Express Enhanced Configuration Access Mechanism is implemented on all PCI Express PCs. It provides a
memorymapped address space in the root complex, through whiclodheamplex translates a memory access into

one or more configuration requests. Device drivers normally use an application programming interface (API) provided
by the Operating System (OS) to use this mechanism. The mechanism can access all PackeyStetsh r

9.2.3 DEVICE_SPECIFIC MEMORY MAPPED CONFIGURATION MECHANISM

The DeviceSpecific memoryMapped Configuration Mechanism provides a method to acttessonfiguration
registers of all ports in a single 512KBmemory map. The registers of each port @ieemmwithin a 4B range.
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To use this mechanism, BIOS/OS needs to set BAR 0 and BAR 1 registers of up port at boot time. After BAR 0 and
BAR 1 are enumerated, Port O registers can be access with Memory Reads from and Writes to the first 4 KB, Port 1
regsters can be accessed with Memory Reads from and Writes t&then® so forth.

Physical Location Index Port Number BAR 0/1 Offset
Port 0 0000_0000b 0_0000h
Port 1 0000_0001b 0_1000h
é é é
Port7 00000111b 0_7000h
CDEP 1 1001_0000b 7_0000h
CQHeader Location N/A 6_FO000h

Note:fiPort Nu mb esdefined in link capabilities register (offset 74h) bit{34].
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