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9.3.68 PClI EXPRESS ADVANCED ERROR REPORTING ENHANCED CAPABILITY HEADER REGISTER
L@ T o] = I 00 ST OO PPPPPPPPOP a8
9.3.69 UNCORRECTABLE ERROR STATUS REGISTERFSETLI04N.......ccoiiiiiiiiiieiniiiceeee e 98
9.3.70 UNCORRECTABLE ERROR MASK REGISTEBRFFSET 108h........c.ccciiiiiiiiiiieieeniiee e Q9
9.3.71 UNCORRECTABLE ERROR SEVERITY REGISTERFSET 10Ch........ccccceiiiiiiiiiinenee e 100
9.3.72 CORRECTABLE ERROR STATUS REGISTERFSET 110h........cccoiiiiiiiiiiiiieniiieeee e 101
9.3.73 CORRECTABLE ERROR MASK REGISTEBFFSET 114h.....c.ccviiiiiiiiiiieeieee e 101
9.3.74 ADVANCE ERROR CAPABILITIES AND CONTROL REGISTERFSET 118h.........ccccuvvveeeenn. 101
9.3.75 HEADER LOG REGISTEROFFSET From 11Ch t0 128h........ccuuviiiiiiiiiiiieeeiiee e 102
9.3.76 PCI EXPRESS VIRTUAL CHANNEL ENHANCED CAPABILITYHEADER REGISTHFSET 130h
102
9.3.77 PORT VC CAPABILITY REGISTER DFFSET 134h.......ccciiiiiiiiiiiie e 102
9.3.78 PORT VC CAPABILITY REGISTER DFFSET 138h.......ccciiiiiiiiiiiieiieeeiee e 102
9.3.79 PORT VC CONTROL REGISTERDFFSET 13CHh.....ciiiiiiiiieiiiiiiiiceeeee et 102
9.3.80 PORT VC STATUS REGISTERFFSET L13Ch.....cciiiiiiiiiiiiiie e 103
9.3.81 VC RESOURCE CAPABILITY REGISTERI(@FFSET 140h......ccccviiiiiiiiiieiee e 103
9.3.82 VC RESOURCE CONTROL REGISTERI(@FFSET 144h......ccccoiiiiiiiiiiiiiiieiiieeee e 103
9.3.83 VC RESOURCE STATUS REGISTERI (QFFSET 148h......ccciiiiiiiiiiiie e 104
9.3.84 DEVICE SERIAL NUMBER ENHANCED CAPABILITY HEADER REGISTERFSET 1A0h.....104
9.3.85 DEVICE SERIAL NUMBER LOWER DW REGISTEBFFSET 1A4h........c.ccoooiiiiiiiee e 104
9.3.86 DEVICE SERIAL NUMBER HIGHER DW REGISTERFFSET 1A8h.......ccccccoiiiiiiiiiiiieaeeeen, 104
9.3.87 PClI EXPRESS POWER BUDGETING ENHANCED CAPABILITY HEADER REGISDERSET
1BON (UPSLrEamM PO ONIY). . .eieieiiei it reeee sttt ettt e e sttt e e e s sttt et e e e e s smeee s anbbbeeeeessnnbbeeeeeesrnen 104
9.3.88 DATA SELECT REGISTEROFFSET 1B4h (Upstream Port Only).........ccccceeeviiiiineciieeeeeeee 105
9.3.89 POWER BUDGETING DATA REGISTERFFSET 1B8h (Upstream Port Only).........c.cceeueeee. 105
9.3.90 POWER BUDGET CAPABILITY REGISTERFFSET 1BCh (Upstream Port Only).................. 105
9.3.91 ACS ENHANCED CAPABILITY HEADER REGISTEGFFSET 1C8 (Downstream Port Only)..105
9.3.92 ACS CAPABILITY REGISTEROFFSET 1C4h (Downstream Port Only)..........cccceeevvveeiiennennn. 105
9.3.93 EGRESS CONTROL VECTOR®ISTER' OFFSET 1C8h (Downstream Port Only)................. 106
9.3.94 MULTI-CAST ENHANCED CAPABILITY HEADER REGISTEBFFSET 1DOR.........cccvevrvnennnes 106
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9.3.95 MULTI-CAST CAPABILITY REGISTHROFFSET 1DA4h........cuiiiiiiiiiiiiiiieeeeee e 106
9.3.96 MULTI-CAST CONTROL REGISTEROFFSET 1D4N......cccoiiiiiiiiiiiiiieenieee e 107
9.3.97 MULTI-CAST BASE ADDRESS OBISTERI OFFSET 1D8N......ccccvviiiiiiiiieiieee e 107
9.3.98 MULTI-CAST BASE ADDRESS 1 REGISTEBFFSET 1DCh......coviiiiiiiiiieeeieesiee e 107
9.3.99 MULTI-CAST RECEIVER REGISTEROFFSET 1Bh........ccoiiiiiiiiie e e 107
9.3.100 MULTI-CAST RECEIVER UPPER-EITS REGISTER OFFSET 1E4N......ccccocivvvviiiiiieee 107
9.3.101 MULTI-CAST BLOCK ALL REGISTEROFFSET 1E8N.......cccviiiiiiiiiiiiieeeee e 107
9.3.102  MULTI-CAST BLOCK ALL UPPER 3BITS REGISTER OFFSET 1ECh........cccoeiiiiiiiie 107
9.3.103  MULTI-CAST BLOCK UNTRANSLATED REGISTERFFSET 1FOh.......cccooiiiiiiiiiiiieeee. 107
9.3.104 MULTI-CAST BLOCK UNTRANSLATED UPPERBH'S REGISTER OFFSET 1F4h............ 108
9.3.105 LTR EXTENDED CAPABILITY HEADEROFFSET 20h (Upstream Port Only)...........ccc...... 108
9.3.106 MAX SNOOP LATENCY REGISTERFFSET 204h (Upstream Port Only).............c.ccoovuvneee 108
9.3.107 MAX NOSNOOP LATENCYRGISTER OFFSET 204h (Upstream Port Only)..................... 108
9.3.108 SECONDARY PCI EXPRESS EXTENDED CAPABILITY HEADERFSET 210h................. 108
9.3.109 LINK CONTROL 3 REGISTEROFFSET 214N......cciitiiiiiiiiiiiiitceeeeee e 109
9.3.110 LANE ERROR STATUS REGISTERFFSET 218h......cccciiiiiiiiiiieiiiiieniiiieee et iieeenes 109
9.3.111 LANE EQUALIZATION CONTROL REAIERT OFFSET 21CH 230h.......cccccviiiiiiiiieiiiieennns 109
9.3.112 DPC EXTENDED CAPABILITY HEADEROFFSET 2A0h (Downstream Port Only).............. 109
9.3.113 DPC CAPABILITYREGISTER OFFSET 2A4h (Downstream Port Only)..........ccoccvvvvereiiaeen. 110
9.3.114 DPC CONTROL REGISTEROFFSET 2A4h (Downstream Port Only)...........ccccceevvvvieennnn. 110
9.3.115 DPCSTATUS REGISTEROFFSET 2A8h (Downstream Port Only)...........occcvvveeiiviennninne. 110
9.3.116 DPC ERROR SOURCE ID REGISTERFFSET 2A8h (Downstream Port Only)................... 110
9.3.117 LI PM SUBSTATES ENHANCED CAPABILITY HEADEBFFSET 2BORh........ccccvveiiiiiiinnee 111
9.3.118 L1 PM SUBSTATES CAPABILITY REGISTEBFFSET 2B4h.......ccccvviiiiiiiiiieecieee e, 111
9.3.119 L1 PM SUBSTATES CONTROL 1 REGISTEBFFSET 2B8h.......cccoiiiiiiiiiiic e 111
9.3.120 L1 PM SUBSTATES CONTROL 2 REGISTEBFFSET 2BCh.....ccccoiiiiiieiiii e 111
9.3.121 VENDORSPECIFIC ENHANCED CAPABILITY HEADEROFFSET 300h.........cccccvveeiiiinnene 111
9.3.122 VENDORSPECIFIC HEADER OFFSET 304h.......ccciiiiiiiiiiiiiiceeeeee e 112
9.3.123 EEPROM CONTROREGISTER OFFSET 308h (Upstream Port Only)..........cccccceevvvrvennne. 112
9.3.124 EEPROM ADDRESS AND DATA REGISTEGFFSET 30Ch (Upstream Port Only).............. 112
9.3125 DEBUGOUT CONTROL REGISTEHROFFSET 310h (Port 0 Only)........ccovcvvieriiieiieereee 112
9.3.126 DEBUGOUT DATA REGISTEROFFSET 314h (Port O ONnly).......ccoevvviieiiiiecieeneee e 113
9.3.1%7 SMBUS CONTROL AND STATUS REGISTEBFFSET 318h (Port 0 Only)..........coceevvveeennee 113
9.3.128 GPIO 015 DIRECTION CONTROL REGISTEFOFFSET 31Ch (Port 0 Only).......cccocveeenneee. 114
9.3.129 GPIO 1631 DIRECTION CONTROL REGISTEROFFSET 320h (Port 0 Only).........ccccevneee. 116
9.3.130 GPIO INPUT DEBOUNCE REGISTER OFFSET 324h (Port 0 Only).........ccccvvvveeiniiiieennnns 118
9.3.131  GPIO 015 INPUT DATA REGISTEROFFSET 328h (Port 0 Only)........ccvvveeeiiiiiiiiieeeeeeeenens 118
9.3.132 GPIO 1631 INPUT DATA REGISTEROFFSET 32Ch (Port 0 Only).......ccvvvveiiiiiiiiiieeneeeennn 119
9.3.133 GPIO 015 OUTPUT DATA REGISTEROFFSET 330h (Port 0 ONnly).....c.ccovvvveinineeineennenen. 120
9.3.134 GPIO 1631 OUTPUT DATA REGISTEROFFSET 334h (Port 0 ONnly)......cccccovvveevrnereneeenene 121
9.3.135 GPIO 031 INTERRUPT POLARITY REGISTERFFSET 338h (Port 0 Only).........ccccvvennee. 122
9.3.136 GPIO 031 INTERRUPT STATUS REGISTERFFSET 33Ch (Port O @y)......cccceevcvveernnenennns 122
9.3.137 GPIO 031 INTERRUPT MASK REGISTERDFFSET 340h (Port 0 Only).........cccvvvveeerinininnns 122
9.3.138 OPERATION MODE REGISTEROFFSET 348h (P00 ONlY).......cvvvveeeiiiiiiieeeeiieeee e 122
9.3.139 CLOCK BUFFER CONTROL REGISTEROFFSET 34Ch (Port 0 Only)........cocvvvvreeiiiiiienee 123
9.3.140 LTSSM CSR O REGISTEROFFSET 380hN......cciicitiiiieiiiiir et reeeesre e 124
9.3.141 LTSSM CSR 1 REGISTEROFFSET 384h........ciiiiiiiiiiiiii e e 124
9.3.142 LTSSM CSR 2 REGISTEROFFSET 388h.......ceiiiiiiiiiiiiie e smee e 124
9.3.143 LTSSM CSR 3 REGISTEROFFSET38CH.....cciciiiiiiiii it 124
9.3.144  LTSSM O REGISTEROFFSET 390N.......ccutiiiiiiiiiiiii ettt 124
9.3.145 LTSSM 1 REGTERI OFFSET 394N.....cciiiiiiiiiiiiii ettt 125
9.3.146 LTSSM 2 REGISTEROFFSET 398h.......ccutiiiiiiiiiiiee ettt 125
9.3.147 LTSSM 3 REGISTEROFFSET 39CH.......ccuiiiiiiiiiiiic e 126
9.3.148 LTSSM 4 REGISTEROFFSET 3AOK ...ttt 126
9.3.149 LTSSM 5 REGISTEROFFSET 3AZMN.....cciiiiiiiiiiii ittt 126
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9.3.19 LTSSM 6 REGISTEROFFSET 3ABM.......uuiiiiiiiiiiiiite ettt 126
9.3.151 LTSSM 7 REGISTEROFFSET BACK. ... .utiiiiiiiiiiiii ettt 126
9.3.152 LTSSM 8 REGISTEROFFSET 3BOM......citiiiiiiiiiiiiie ettt 127
9.3.153 LTSSM 9 REGISTEROFFSET 3BA4h.....cccctiiiiiiiii it 128
9.3.154 LTSSM 10 REGISTEROFFSET 3B8h......ccctiiiiiiieiiiieeee et 128
9.3.155 LTSSM 11 REGISTEROFFSET 3BCHh......cciiiiiiiiiiiieie s reemi e 128
9.3.156 LTSSM 12 REGISTEROFFSET 3C0M....cciiiiiiiiiiiieiiiiieeeiiiiee et siie e e e eeee s 128
9.3.157 LTSSM 13 REGISTEROFFSET B4N......oiiiiiiiiiiiiei et eni e 129
9.3.158 LTSSM 14 REGISTEROFFSET 3C8h....cciiiiiiiiiiiieiiiiiieeeiiiiee ettt siie e ee e 129
9.3.159 LTSSM 15 REGISTEROFFSET 3CCh.....ccciiiiiiiiiiiiit et 130
9.3.160 DLL CSR O REGISTEROFFSET 420h........0cciitiiiaiieiesiemniieee e siee e seme e 130
9.3.161 DLL CSR 1 REGISTEROFFSET 424R........utiiiiiiieiiiie ettt 130
9.3.162 DLL CSR2 REGISTER OFFSET 428h.......cutiiiiiiieiiiie s rceeiet et 131
9.3.163 DLL CSR 3 REGISTEROFFSET 42Ch......ciiiiiiiiiiiieiiiieente ettt se et e 131
9.3.164 DLL CSR 4 REGISTEROFFSET 430N.......cuiiiiiiiiiiiiiee e 131
9.3.165 DLL CSR 5 REGISTEROFFSET 434N.......uiiiiiiiiiii e 131
9.3.166 DLL CSR 6 REGISTEROFFSET 438h.......cuiiiiiiiiiiiiieiie e 132
9.3.167 DLL CSR 7 REGISTEROFFSET 43CHh......uiiiiiiiiiiiiii et 132
9.3.168 DLL CSR 8 REGISTEROFFSET 440N........cciiiiiiieiiiiesiemiieee st seme e 133
9.3.169 DLL CSR 9 REGISTEROFFSETA44N.......c.iiiiiiiiie e reeeie et 133
9.3.170 DLL CSR 10 REGISTEROFFSET 448h......c.uttiiiiiieiiiie et seme e 134
9.3.171 DLL CSR 11 REGISTEROFFSET 44Ch........ciiiiiiieiiiiieiereee et smee e 134
9.3.172 DLL CSR 12 REGISTEROFFSET 450h......cciiitiiiiiiiiiiiieeeiieee et eesis e 134
9.3.173 DLL CSR 13 REGISTEROFFSET 454h......cciiiiiiiiiiiiiiiieeeee et 134
9.3.174  DLL CSR 14 REGISTEROFFSET 458h......cciiiitiiiiiiiiiiiieeeiiee e 135
9.3.175 DLL CSR 15 REGISTEROFFSET 45Ch........cuiiiiiiiiiiiiiic ettt 135
9.3.176  DLL CSR 16 REGISTEROFFSET 460R.........ctiiiiiieiiiie et 136
9.3.177 DLL CSR 17 REGISTEROFFSET 464h........uuiiiiiiiiiiiie et 136
9.3.178 DLL CSR 18 REGISTEROFFSET 468h........uuiiiiiiieiiiie ettt 136
9.3.179 DLL CSR 19 REGISTEROFFSET 4BCh........cciiiiiiiiiiiiiieeeiie et smee e 136
9.3.180 LA DEBUG REGISTER OFFSET 4700 .....cuutiiiiiiiiiiiee et rmmee e 136
9.3.181 TL CSR O REGIEERT OFFSET 4C0N......uuiiiiiiiiiiiiiie ettt 136
9.3.182 TL CSR 1 REGISTEROFFSET 4CARN......uuiiiiiiiiiiiiie et 137
9.3.183 TL CSR 2 REGISTEROFFSET 4C8h......cuiiiiiiiiiiiiiiie ettt 138
9.3.184 TL CSR 3 REGISTEROFFSET 4CCh (POrt O OnIY)......cveiiiiiieiiiiiieiieeeiiee et 138
9.3.185 TL CSR 4 REGISTEROFFSET 4ADO0M........cciiitiiiiiiiie ettt seee e 138
9.3.186 DEVICE CONFIGURATION 0 REGISTEROFFSET 504h (Port 0 Only).......cccovvveeiiieeeniiennee 138
9.3.187 DEVICE CONFIGURATION 1 REGISTEROFFSET 508h (Port 0 Only).......ccocovveeviieeeniiennee 139
9.3.188 DEVICE CONFIGURATION 2 REGISTEROFFSET 50Ch (Port 0 Only)........coocvvveeeeerinirinnns 139
9.3.189 DEVICE CLOCK EXTERNAL CONTROL REGISTERQFFSET 510h (Port 0 Only)............... 140
9.3.190 DEVICE SRIS MODE EXTERNAL CONTROL REGISTEWFSET 514h (Port 0 Only)......... 140
9.3.191 DEVICE COMM REFCLK MODE EXTERNAL CONTROL REGISTER-FSET 518 (Port 0 Only)
140
9.3.192 MBIST CFG CONTROL REGISTEROFFSET 51Ch (Port 0 Only)......ccceeviiieieiiiieiicenniieeene 141
9.3.193  MBIST CFG STATUS REGISTERDFFSET 58h (Port 0 ONly).......ccccuveiiiiiieiiieieeeeiieee e 141
9.3.194 NOC BIST CONTROL REGISTEROFFSET 524h (Port 0 Only).......ccoviuvieiniiiiiieenieee i 141
9.3.195 EXTERNAL LOOPBACK PRBS CONTROL RE®RT OFFSET 528h (Port 0 Only)............. 141
9.3.196 PHY SRAM PROGRAM 0 REGISERFFSET 52Ch (POrt 0 Only)......cccovviviiiiieniiieenniineeen. 142
9.3.197 PHY SRAM PROGRAM 1 REETERI OFFSET 530h (Port 0 Only).......ccceeviiiiiiieeniiienenine, 142
9.3.198 FAILOVER CONTROL REGISTHROFFSET 534h (Port 0 ONly)........cccvveeeeeiiiiiiineeieeee e 142
9.3.199 THERMAL SENSOR INTASK AND STATUS REGISTEROFFSET 538h (Port 0 Only)........ 143
9.3.200 THERMAL SENSOR CONTROL REGISTEBFFSET 53Ch (Port 0 Only)........cccoeeeivneeennn 143
9.3201 DEVICE ELASTIC BUFFER EMPTY MODE EXTERNAL CONTROL REGISTEHR-SET 540h
(o] 1 R0 @] 1117 O TP PP UURPTRPPPT 143
9.3.202 DEVICE MISC REGISTEROFFSET 544h (POrt 0 ONlY)......ccciimiiiiiiieinrieeeeee e 144
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9.3.203 SWITCH DOMAIN MODE CONTROL REGISTERFFSET 558h (Port 0 Only).................... 144
9.3.204 PORT CLOCK CONTROL REGISTEROFFSET 55Ch (Port 0 Only)...........cuuvveiieeeiiirieeciinns 144
9.3.205 PERFORMANCE COUNTER CONTROL REGISTEBFFSET 56CHh.....ccooiiiiiiieieeiiee, 144
9.3.206 PHY SOURCE SELECT REGISTERFFSET 570N, ...ttt eemee 144
9.3.207 NIC CTRL 0 REGISTEROFFSET 5A0h (POrt O ONlY).......uuuviiiiiiiiiiiieisccecinnieeeeeeeeeseeeaeeaeeeea 145
9.3.208 NIC CTRL 1 REGISTEROFFSET 5A4h (POrt O ONlY).......cuuvimiiiiiiiiieeiecceeiinieeeeeeeeeeeeeaeeeeseea 145
9.3.209 NIC CTRL 2 REGISTEROFFSET 5A8h (POrt O ONIY).......cuuviiiiiiiiiiiiiiiceeciiiiieeieeeeee e e e e e 145
9.3.210 NIC CTRL 3 REGISTEROFFSET 5ACh (POrt 0 ONly)....ccoeeeiieiieiiieieeeeee s 145
9.3211 NIC CTRL 4 REGISTEROFFSET 5B0h (POrt O ONlY).......uuuuiiiiiiiiiiiiiiieeeeiiiieeieeeeeeeee e e e e 145
9.3.212 CR RW CTRL AND STATUS REGISTEBFFSET 5C0h (Port 0 ONnly)...........uuvvvveeieieiiieeannnnns 146
9.3.213 CR CTRL 0 REGISTEROFFSET 5C4h (Port O ONly).......cuuviviiiiiiiiieiicceeieeiieerceeee e 146
9.3.214 CR CTRL 1 REGISTEROFFSET 5C8h (Port 0 ONly).....cccccciuuiiiiiiiieeeieeesiiinnnresnneseeeeeeeesanens 146
9.3.215 CRCTRL 2 EGISTER OFFSET 5CCh (POrt 0 ONly)...cccviieiiiiieeiiieiie v eceeiiees 146
9.3.216 CR CTRL 3 REGISTEROFFSET 5D0h (POrt O Only).....cccvvviiiiieeiiiiiie e cceiiees 146
9.3.217 THERMAL SENSOR TEST REGERT OFFSET 5D4h (Port 0 Only)......cccccvvvveeieeeiierieeeiennns 146
9.3.218 THERMAL SENSOR CTRL 0 REGISTEQFFSET 5D8h (Port 0 ONnly).........ccuveiieeeiienieeieennns 147
9.3.219 THERMAL SENSOR QL 1 REGISTER OFFSET 5DCh (Port 0 Only)........ccuveeieeeiiirieeieennnns 147
9.3.220 THERMAL SENSOR CTRL 2 REGISTERFFSET 5EO0h (Port 0 Only)........c.ccvvvvveereiieirieeennnns 148
9.3.221 INGRESSCOMPLETION TLP PACKET COUNTJ[31:0] REGISTERFFSET 600h................. 148
9.3.222 INGRESS COMPLETION TLP PACKET COUNTI[47:32] REGISTER-FSET 604h............... 149
9.3.223 INGRESS COMPLETION TLP PAYLOAD BYTE COUNT[31:0] REGISTBRFSET 608h.....149
9.3.224 INGRESS COMPLETION TLP PAYLOAD BYTE COUNT[47:32] REGITERFSET 60Ch....149
9.3.225 INGRESS POST TLP PACKET COUNT[31:0] REGISTEBRFFSET 610h......cccccvvviiiiieeeeannns 149
9.3.226 INGRESS POST TLP PACKET COUNT[47:32] REGISTEXFFSET 614h...........ccooviiiiinnnn 149
9.3.227 INGRESS POST TLP PAYLOAD BYTE COUNT[31:0] REGISTERFSET 618h.................. 149
9.3.228 INGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTERFSET 61Ch................. 150
9.3.229 INGRESS BAD TLP PACKET COUNT[31:0] REGISTEBFFSET 620h..............ccceeecvrrrrennn. 150
9.3.230 INGRESS NONPOST TLP PACKET COUNTI[31:®REGISTER OFFSET 628h...................... 150
9.3.231 INGRESS NONPOST TLP PACKET COUNTI[47:32] REGISTE®FFSET 62Ch................... 150
9.3.232 EGRESS COMPLETION TUPACKET COUNTI[31:0] REGISTEROFFSET 630h.................. 150
9.3.233 EGRESS COMPLETION TLP PACKET COUNT[47:32] REGISTEN-FSET 634h................ 150
9.3.234 EGRESS COMPLETION TLP PAYLOAD BYTE COUNT[31:0] REGISTEGRFSET 638h.....151
9.3.235 EGRESS COMPLETION TLP PAYLOAD BYTE COUNT[47:32] REGISTEGRFSET 63Ch....151
9.3.236 EGRESS POST TLP PACKET COUNT[31:0] REGISTENFSET 640h............ccceeinvrnirnnnn, 151
9.3.237 EGRESS POST TLP PACKET BYTE COUNTI[47:32] REGISTEGRFSET 644h.................... 151
9.3.238 EGRESS POST TLP PAYLOAD BYTE COUNT[31:0] REGISTEBRFSET 648h.................... 151
9.3.239 EGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTEBRFSET 64Ch................. 151
9.3.240 EGRESS ERROR TLP PACKET COUNTI[15:0] REGISTERFFSET 650h..........ccccvveeeeninnen. 152
9.3.241 EGRESS ERROR TLP PAYLOAD BYTE COUNT[47:32] REGIST&®R-SET 654h................ 152
9.3.242 EGRESS NONPOST TLP PACKET COUNT[31:0] REGISTERFFSET 658h........ccccccce...... 152
9.3.243 EGRESS NONPOST TLP PACKET COUNTI[432] REGISTER OFFSET 65Ch..................... 152
9.3.244  TL/DLL/MAC/PHY ERROR TYPE SEL REGISTEBFFSET 660N.........ccccviiiieieeiieeeeeeeneenn 152
9.3.245 TL/DLL/MAC/PHY ERROR COUNTREGISTER OFFSET 664h.......cccccovvviiiiiiiiiiieeeee e, 154
9.3.246  TL/DLL/MAC/PHY ERROR COUNT 1 REGISTERFFSET 668h.......cccccovvviiiiiiiiieeeee e, 154
9.3.247 TL/DLL/MAC/PHY ERROR COUNT 2 BESTER OFFSET 66CHh.........cciiiiiiviiiiiiiieeeeee 154
9.3.248 TL/DLL/MAC/PHY ERROR MASK 0 REGISTERFFSET 670N.......cccuuiiiiiiiieeeeeeieeeeeee e 154
9.3.249  TL/DLL/MAC/PHY ERROR MASK 1 REGISTERFFSET 674N........oiiiiiiieeeeieeeeeeee e 154
9.3.250 TL/DLL/MAC/PHY ERROR MASK 2 REGISTERFFSET 678h....cccuoiveeiiiieeeieeeeeeee e 154
9.3.251 INGRESS ERROR COUNTER ENABLE REGISTERFSET 67Ch......oivevieiieeeeieeeeeeeeeen, 155
9.3.252 TRIGGER 1 MASK REGISTEROFFSET 700h (Port 0 ONly).......cooovieiiiieiiiieeer e e ee s s 155
9.3.253 TRIGGER 2 MASK REGISTEROFFSET 704h (Port @nly)........ccuvveeiiiiiiiiieeiaeeeesiiiieeeeeeenes 156
9.3.254 PATTERN 1 SETTING REGISTERFFSET 708h (Port 0 ONnly).......cccveviiiiiiiieeiiieeensiiieeeennn 156
9.3.255 PATTERN 2 SETING REGISTERDFFSET 70Ch (Port @nly)........ccoocvvviieeiiiiiiineeiieee e 156
9.3.256 TRIGGER 1 DEBUG_OUT MODE SELECTION REGISTER-FSET 710h (Port 0 Only).....156
9.3.257 TRIGGER 2 DEBUG_OUT MODE SECHION REGISTER OFFSET 714h (Port 0 Only).....156
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9.3.258 TRIGGER 1 AND/OR CONDITION SELECTION REGISTEBRFSET 718h (Port 0 Only)....156
9.3.259 TRIGGER 2 AND/OR CONDITION SELECTION REGISTEBRFSET 71Ch (Port 0 Only)....157
9.3.260 TRIGGER SELECT REGISTEROFFSET 720h (Port 0 Only)........ccuvvrriiieiieeiescceeeiinnneeeeeeeeens 157
9.3.261 TRIGGER POSITION SELECT REGISTERFFSET 724h (Port 0 Only)......ccccvvvvvvvieeeeerinenns 157
9.3.262 TRIGGER COUNTER SETTING REGISTERFFSET 72Ch (Port 0 Only).........coooveviciiniins 157
9.3.263 TRIGGER START REGISTEROFFSET 730h (Port 0 Only)......cuvveveeeiiiiiiieeiccceiieeeeeeeeeeeeeenn 157
9.3.264 READ WAVEFORM DATA REGISTEROFFSET 734h (Port 0 Only).......cccuvevieeieeeiiirieecninns 157
9.3.265 SAMPLE RATE SETTING REGISTERFFSET 738h (Port 0 Only)......ccevveviiiiieiiieiiiieeeenn, 158
9.3.266 WAVEFORM OUTPUT PORT SELECT REGISTER-FSET 73Ch (Port 0 Only).................. 158
9.3.267 WAVEFORM READ EVENT RESET REGISTEBRFFSET 748h (Port 0 Only)............cc.cuueeee 158
9.3.268 DUMP MEMORY TO GPIO RATE CONTROL REGISTERFFSET 74Ch (Port 0 aly)........... 158
9.3.269 DUMP WAVEFORM START REGISTERFFSET 750h (Port 0 Only)......ccevvevveeieeeiiiiiiieneen. 158
9.3.270 FREE RUN BUTTON REGISTHROFFSET 754h (Port @nly).........cccccvvviiriiieeeeeeeeenivvnnnnnnee 159
9.4 CDLEPCONFIGURATIONREGISTERS . ... .ottt eeeee et s e s s s e s s et e e s s ebaaeeseesanes 160
9.4.1 VENDOR ID REGISTER OFFSET OON.....ccouiiiiiiiiiee ettt e et erees s e e e e n e e e anaas 165
9.4.2 DEVICE ID REGISTER OFFSET O0R.....iiitiiiii ettt e e vemmte e s e e e e s e e neans 165
9.4.3 COMMAND REGISTER OFFSET O4H......cieeiiiiiieii ettt e e s e s e s e e e e e aaeeeeas 165
9.4.4 PRIMARY STATUS REGISTERFFESET O4H.... .o e eteee e e 166
9.4.5 REVISION REGISTEROFFSET O8H......ouuiiiiiiiiiiiieeee ettt seeeme et e s e st s e e s aaaaaan 166
9.4.6 CLASS REGISTEROFFEST O8H......ciiiiiiiiiiiiite e ieeee et e sttt s e s eat e s s s eaaa e s s e s vmmmenen 166
9.4.7 CACHE LINE REGISTER OFFSET OCHK...uuuiiiiiiiii ittt en e e s eaaanas 167
9.4.8 PRIMARY LATENCY TIMER REGISTERFFSET OCh.......ciiiiiiiii e 167
9.4.9 HEADER TYPE REGISTEROFFESET OCHh ...ttt 167
9.410 BARO REGISTER OFFSET L0 ...ttt ettt etemmt s e s e e et e e et e e saasaenesaans 167
9.411 BAR 1 REGISTER OFFSET LA ...ttt e e e et e e e e e rneneeaass 167
9.412 BAR 2 REGISTER OFFSET L8 ... ittt teet e e e e e e e e e s reeneeaass 167
9.4.13 BAR 3 REGISTER OFFSET LCN....uui ittt ettt e e e et e e e e et e e e s eennreees 168
9.4.14 BAR4 REGISTER OFFSET 200 .....iiiiiiiiiiiiii ettt e st s e e e eata e e e s eeemesaens 168
9.4.15 BAR S5 REGISTEROFFSET 240 ...... ittt e e e e e e et e e s s eeemeeaens 169
9.4.16 SSVID REGISTEROFFSET 2CH....u. ittt e e et e e e s eennnaees 169
9.4.17 SSID REGISTER OFFSET 2CN...uu ittt e ettt e e e e e e e e e s eerneaaas 169
9.4.18 CAPABILITY POINTER REGISTHROFFSET 34h.....o e 169
9.419 INTERRUPT LINE REGISTEROFFSET BCh ...ttt et e s 170
9.4.20 INTERRUPT PIN REGISTEROFFSET BCN.u ittt eneee s s e eaans 170
9.4.21 POWER MANAGEMENT CAPABILITIES REGERT OFFSET 400.......ccoooiiviiiiieicceee e, 170
9.4.22 POWER MANAGEMENT DATA REGISTERFFESET 44h........coiiiiiiei e 170
9.4.23 PPB SUPPORT EXTENSIONS REGISTEBFFSET 440........ccoiiiiiiiiieiieee e 171
9.4.24 DATA REGISTEROFFSET 44N.....ccouiiii ettt ee e e e e e e et e e e ea e 171
9.4.25 MSI CAPABILITIES REGISTEROFFESET 48N...c.uiiieiiiiie et eeeete e e e 171
9.4.26 MESSAGE ADDRESS REGISTERFFSET 4ACh.. ettt ettt e e reeee e neeaan 171
9.4.27 MESSAGE UPPER ADDRESS REGISTEPFFSET B0N.....cuiiitiiiee ettt ree e 171
9.4.28 MESRAGE DATA REGISTEROFFSET 54N ....couiiiiiiiie ettt e e reeee e n e s e e e 171
9.4.29 MESSAGE MASK REGISTERDFFESET 58h.....cciiiiiiiiiiit ettt eeees e e s e e e aea 172
9.4.30 MESSAGE PENDING REGISTEROFFSET BCHh....uuniiiiieeeee et 172
9.4.31 PCI EXPRESS CAPABILITIES REGISTERFFSET B8N......coiiiiiiiiiiiiee et 172
9.4.32 DEVICE CAPABILITIES REGISTEROFFSET BCh.....uniiiiiiiiieeieee e 172
9.4.33 DEVICE CONTROL REGISTEROFFESET 70N ...ttt e e e eevenae s e e e e 173
9.4.34 DEVICE STATUS REGISTHROFFESET 7O0N....ccoui ittt eeeee e a e e naans 173
9.4.35 LINK CAPABILITIES REGISTEROFFSET 74N oottt eeren e e 174
9.4.36 LINK CONTROL REGISTEROFFSET 78N, .ottt ettt reeee e nen e e e 175
9.4.37 LINK STATUS REGISTEROFFSET 78H1....ccuuiiiiiiiii ittt e e e e e e eeemt e s e e s eaaeseesenes 175
9.4.38 SLOT CAPABILITIES REGISTHROFFSET 7Ch..cuuuiiiiiiee et e e e 176
9.4.39 SLOT CONTROL REGISTHROFFSET BOM.....ccuuuiiiiiiiii ettt eeeeme e e e e e 176
9.4.40 SLOT STATUS REGISTERDFFSET BO0N.....cciiuiiiiiiieiee ettt eee e s en e e e e 176
9.4.41 DEVICE CAPABILITIES REGISTERI ZDFFSET 8Ch....ccicuviiiiiiiii ettt e e aeeee e 176
PI7C9X3G808GP Pagellof 315 March 2021

Document Number DS43471 Rev 1-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G808GP
9.4.42 DEVICE CONTROL REGISTERI 2DFFSET O0N.....ccuiiiiiiii e ieemee ettt s ee e e 176
9.4.43 DEVICE STATUS REGISTER DDFFSET Q0N.....u ittt eeemma e r e e e 177
9.4.44 LINK CAPABILITIES BEGISTER 2 OFFSET 94h.....ccuuiiiiiiiiee e eeeme e 177
9.4.45 LINK CONTROL REGISTERT2OFFSET 98N..cuuuiiiiiiiiiiiieieeee et 177
9.4.46 LINK STATUS REGISTERI2DFFSET 98h.....uuiiiiiiiii ettt mmmaa e e e eaaa e 177
9.4.47 SLOT CAPABILITIES REGISTER DFFSET OCh.....ciiiiiiiiiiiiie ettt eneee e e 178
9.4.48 SLOT CONTROL REGISTER DDFFSET ADD.... oo em e e e 178
9.4.49 SLOT STATUS REGISTER BDFFSET AODD.....uu ittt eeeme e s e eaa e 178
9.4.50 SSID/SSVID CAPATILITIES REGISTERFFESET AdhL.....ooeeiiieieeee et ema 178
9.451 SUBSYSTEM VENDOR ID REGISTERFFSET A8BN....ccuuiiiiiiiie ettt see e 178
9.4.52 SUBSYSTEM ID REGISTEROFFSET ABL....cuuuiiiiiiii i ceeee ettt e et emmta e e s e e 178
9.4.53 MSI-X CAPATILITIES REGISTEROFFSET BORN.......uiiiiiiiiiiiiiies ettt vvmmmra e 179
9.4.54 MSI-X TABLE OFFSET / TABLE BIR REGISTERFFSET B4h......oooiiviiiiiiiiee e 179
9.4.55 MSI-X PBA OFFSET / PBA BIR REGISTERFFSET B8h.......uuoiiiiiiiiiiieeeeeei e 179
9.4.56 VENDOR SPECIFIC CAPABILITIES REGISTERFFSET C8h....cccovviiieiieiee e, 179
9.4.57 BAR 0 CONFIGURATION REGISTEROFFSET EOR......uuiiieiiiie ettt 179
9.4.58 BAR 01 CONFIGURATION REGISTEROFFSET E4D....cccouiiiiiiiiee et 180
9.459 BAR 2 CONFIGURATION REGISTEROFFSET E8N......uuiiieiiiie ettt 180
9.4.60 BAR 23 CONFIGURATION REGISTEROFFSET ECHhL....uuoiiiiiiiii et eveees 181
9.4.61 BAR 4 CONFIGURATION REGISTEROFFSET FOR.......uuiiiiiiiiiee e eeee e 181
9.4.62 BAR 45 CONFIGURATION REGISTEROFFSET FAR......oiiiiiiiiieiieceeee e eeeens 182
9.4.63 PCI EXPRESS ADVANCED ERROR REPORTING ENHANCED CAPABILITY HEADER REGISTER
L@ ]t oY i 1010 T 182
9.4.64 UNCORRECTABLE ERROR STATUS REGISTERFSET 104h......cccceiiiieeiiieeeeee e 183
9.4.65 UNCORRECTABLE ERROR MASK REGISTERFFSET 108h....cccuiiiiiiiiiie et 183
9.4.66 UNCORRECTABLE ERROR SEVERITY REGISITERFSET 10Ch.....ccoiiiiieiiieeeeeeeeeereeeee 184
9.4.67 CORRECTABLE ERROR STATUS REGISTEFFFSET 1100......cciiiiiiiieieeiiiieeee e, 185
9.4.68 CORRECTABLE ERROR MASK REGISTEBFFSET 1140.....ccccuiiiiiiiiii e 185
9.4.69 ADVANCE ERROR CAPABILITIES AND CONTROL REGISTBERFSET 118h.........c.cvvvvnn...ee. 185
94.70 HEADER LOG REGISTEROFFSET From 11Ch to 128h.......ccuuuiiiiiiiiiiiiieeeeeee e 186
9.4.71 PCI EXPRESS VIRTUAL CHANNEL ENHANCED CAPABILITYHEADER REGISTHFRSET 130h
186
9.4.72 PORT VC CAPABILITY REGISTER DFFSET 134h....ccu it eeeee e 186
9.4.73 PORT VC CAPABILITY REGISTER DFFSET 138h....ccuu it eeeee e 186
9.4.74 PORT VC CONTROL REGISTEROFFSET L13Ch...cuuiiiiiiiiiiiiiies et vmmmti e 186
9.4.75 PORT VC STATUS REGISTERFFSET 13Ch....cuuuiiiiiiiiii ittt eeeeemr e e e s e 187
9.4.76 VC RESOURCE CAPABILITY REGISTERI(@FFSET 140h.........ccccciiiiiiiiiiieeee e 187
9.4.77 VC RESOURCE CONTROL REGISTER OFFSET 144h......ccccciiiiiiiiieesiieeesiiiiee e 187
9.4.78 VC RESOURCE STATUS REGISTER (QFFSET 148hN....ccciiiiiiiiieeei et esiees 188
9.4.79 DEVICE SERIAL NUMBER ENHANCED CAPABILITY HEADER REGISTBRFSET 1A0h.....188
9.4.80 DEVICE SERIAL NUMBER LOWER DW REGISTEBFFSET 1A4N. ..o 188
9.4.81 DEVICE SERIAL NUMBER HIGHER DW REGISTERFFSET 1A8h.....coivvuiiiiiiiiieeieeeeeeenn, 188
9.4.82 PClI EXPRESS POWER BUDGETING ENHANCED CAPABIIHEADER REGISTEROFFSET
1BOh 188
9.4.83 DATA SELECT REGISTEROFFSET 1B4N....... oottt e e 188
9.4.84 POWER BUDGETING DATA REGISTERDFFSET 1B8h.......ccvvviiiiiiieeeeeieeeeee e 189
9.4.85 POWER BUDGET CAPABILITY REGISTERFFSET 1BCh......oiciviiieieeee e 189
9.4.86 SECONDARY PCI EXPRESS EXTENDED CAPABILITY HEADEBRFSET 210h.......ccoceevv...... 189
9.4.87 LINK CONTROL 3 REGISTEROFFESET 214N .ccuiiiiiiie ettt e et eeeeeten e e e e 189
9.4.88 LANE ERROR STATUS REGISTERFFESET 218 .cuuiiieiiiiii ettt e e 189
9.4.89 LANE EQUALIZATION CONTROL REGISTERFFSET 21Ch 230h........cccuvviviiieeeeeeeeceeeiinns 190
9.4.90 LIPM SUBSTATES ENHANCED CAPABILITY HEADERFFSET 2B0R.......cccovvviiieiiiieeeeeeena 190
9.4.91 L1PMSUBSTATES CAPABILITY REGISTEBFFSET 2B4h.......ciiiiiiiieeieeeee e, 190
9.4.92 L1PMSUBSTATES CONTROL 1 REGISTEBFFSET 2B8h......cuuiiiiieiiieeieeeeeee e 190
9.4.93 L1PMSUBSTATES CONTROL 2 REGISTEBFFSET 2BCh....cuvviiiiiieiieiceieetceee e, 191
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9.4.94 CDEP DATA 2 REGISTEROFFSET 2EON.....cuuiiiiiiiiieie et e e eeeer e e s e e eaa e 191
9.4.95 VENDORSPECIFIC ENHANCED CAPABILITY HEADBROFFSET 300h0.......cccoivivviiiiineeeieeee. 191
9.4.96 VENDORSPECIFIC HEADER OFFSET 304N ...ttt eeeme e 191
9.4.97 DEBUGOUT CONTROL REGISTEROFFSET 310h (Port 0 Only)........cccccccvviiriiiiiieees e 191
9.4.98 DEBUGOUT DATA REGISTEROFFSET 314h (Port 0 ONly)......cuuuviiieiiiiieeeeeecccsieeeereeeeeeeeeeenn 191
9.4.99 SMBUS CONTRDAND STATUS REGISTEROFFSET 318h (Port 0 Only).........cevvvveeeeeeeeerenns 192
9.4.100 GPIO 015 DIRECTION CONTROL REGISTEROFFSET 31Ch (Port 0 Only)........ccccuvvvnnneee 192
9.4.101 GPIO 1631 DIRECTION CONTROL REGISTERDFFSET 320h (Port 0 Only).......cccvvvveeen... 194
9.4.102 GPIO INPUT DEBOUNCE REGISTER OFFSET 324h (Port 0 ONnly).......ccoovviiiiiiiiiieeenn 196
9.4.103 GPIO 015 INPUT DATA REGISTEROFFSET 328h (Port 0 Only).......ccccuvvviviiiiieiieeeniniees 197
9.4.104 GPIO 1631 INPUT DATA REGISTEROFFSET 32Ch (Port 0 Only)........c.cvvvvviveeeereerieecninns 198
9.4.105 GPIO 015 OUTPUT DATA REGISTEROFFSET 330h (Port 0 Only).......cevveeeveeeeeeeeeeccennee, 199
9.4.106 GPIO 1631 OUTPUT DATA REGISTEROFFSET 334h (Port 0 Only).......ccccvvvvvvvveeenerieeennns 200
9.4.107 GPIO 031 INTERRUPT POLARITY REGISTER®FFSET 338h (Port 0 Only)..........ccccuvnene 201
9.4.108 GPIO 031 INTERRUPT STATUS REGISTERFFSET 33Ch (Port 0 Only)........cccceeeeeeennnnn. 201
9.4.109 GPIO 031 INTERRUPT MASK REGISTEROFFSET 340h (Port 0 ONnly)........cvvvvveeieeereeiiennns 201
9.4.110 OPERATION MODE REGISTEROFFSET 348h (Port 0 Only).......ccccuvvvviiiiieiiieeeieiieieeenee 201
9.4.111 CLOCK BUFFER CONTROL REGISTEROFFSET 34Ch (Port 0 Only).......ccoeevveviiiiiiiiieenn. 202
9.4.112 LTSSM CSR O REGISTEROFFSET 380N.....ccuuiiiiiiiii ittt s s veemr e e e s eaaaass 202
9.4.113 LTSSM CSR 1 REGISTEROFFSET 384h.....ccuuiiiiiiiiiiieieeee et eeemr e 203
9.4.114 LTSSM CSR 2 REGISTERDFFESET 388N.....ccicuuiiiiiiiiiiieiieieeeeie ettt seees e e s e e e s aens 203
9.4.115 LTSSM CSR 3 REGISTEROFFSET38CH.....uuiiiiiiiiieiie ettt evvmma e e e e e e 203
9.4.116 LTSSM O REGISTEROFFSET 3O0N.....ccu ittt erees s e e e st e e aaa s 203
9.4.117 LTSSM 1 REGISTEROFFSET394N... ..ot rreee e e e r s 204
9.4.118 LTSSM 2 REGISTEROFFSET 3O8h... .ottt ereee e e e e e s 204
9.4.119 LTSSM 3 REGISTEROFFSET 3OCKH.....cu it e e e e e e 204
9.4.120 LTSSM 4 REGISTEROFFSET BADK....uuiiiiiiii ittt e e et e e e e e 205
9.4.121 LTSSM 5 REGISTEROFFSET BAZAN ...ttt 205
9.4.122 LTSSM 6 REGBTERI OFFSET BA8BM...ui ittt et e e e 205
9.4.123 LTSSM 7 REGISTEROFFSET BACK. ...ttt 205
9.4124 LTSSM 8 REGISTEROFFSET 3BOM .. ccuuiiiiiiie ettt et ere e e s e e e n e e e e s 206
9.4.125 LTSSM 9 REGISTEROFFSET 3BAN....couiiieiii ettt eee e e e e e 206
9.4.126 LTSSM 10 REGISTEROFFSET 3B8.....ccuiiiiiiii ettt eeee et e e e e e e ean 207
9.4.1% LTSSM 11 REGISTEROFFSET 3BCh.... et ettt e e mee e e e e e e e e 207
9.4.128 LTSSM 12 REGISTEROFFSET BCON......u ittt ettt e e e et e eeeaaes 207
9.4.129 LTSSM 13 REGISTEROFFSET BCAN ...ttt e e aaas 208
9.4.130 LTSSM 14 REGISTEROFFSET 3C8h... ..ottt ettt eeeee s eeeaaas e e e 208
9.4.131 LTSSM 15 REGISTEROFFSET BCC....ccvtiiiiiieee et eeemea e e e ee e e e e 209
9.4.132 DLL CSR O REGISTEROFESET 420D ... .cceui ittt e et e e et meee e e eaae s e e e eanneae 209
9.4.133 DLL CSR 1 REGISTEROFESET 424D ... ..ottt e et eee e eee e e e e e e ae 209
94134 DLL CSR 2 REGISTEROFFSET 428M.....cccuuiiiiiiiiiie et e e e e e smee s e e e s e eeanaeees 209
9.4.135 DLL CSR 3 REGISTEROFFESET 42Ch ... it e et n s 210
9.4.136 DLL CSR 4 REGISTEROFFSET 430D......uuuiiiiiiiiieeie ettt ee et e e s eeemee s e e s eeaa e e eeees 210
9.4.137 DLL CSR 5 REGISTEROFFSET 434N ......uuiiiiiiee et ee e eee e e e enaa e e aaees 210
9.4.138 DLL CSR 6 REGISTEROFFSET 438h.....cuuuiiiiiiiiiieeieeeee et e et e e eeemeet e e s enaa e e eeees 211
9.4.139 DLL CSR 7 REGISTEROFFSET 43CH. ...ttt ee e 211
9.4140 DLL CSR 8 REGISTEROFESET 440N ... ...ttt et e e e e e emee e e e e s e e eanaeees 212
9.4.141 DLL CSR 9 REGISTEROFESET 444N ......co ittt eee e e e e e e ae 212
9.4.142 DLL CSR 10 REGISTEROFFSET 448N ......coouiiiee e eeme e e e e e e eaan 212
9.4.143 DLL CSR 11 REGISTEROFFSET 4ACK.. ...ttt et eeeee e a e e e 213
9.4.144 DLL CSR 12 REGISTEROFFSET 450R....... it eeeee ettt e e etemmaa e e s eaaa e eaees 213
9.4.145 DLL CSR 13 REGISTEROFFSET 454N.......couuiiiiiiee et 213
9.4.146 DLL CSR 14 REGSTERI OFFSET 458h......ccooutiiiiiiie e eeeee et e e e 214
9.4.147 DLL CSR 15 REGISTEROFFSET 45Ch..... .ottt s e et a e 214
9.4.148 DLL CSR 16 REGISTEROFFSET 460D........ccuuiiiiiiiiie e ieeeeeeeee et e s e e s eeaaes 215
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9.4.149 DLL CSR 17 REGISTEROFFSET 4B4N.......ccco e eem e 215
9.4.150 DLL CSR 18 REGISTEROFFSET 4B8h......cccuuiiiiiiiie ettt ee e e e e aan 215
9.4.151 DLL CSR 19 REGISTEROFFSET 4BCh.......iiiiiiiiii i ceees et e st e s e e e a e 215
9.4.152 LA DEBUG REGISTER OFFSET 470k ...ccuuuiiiiiiiie ettt eneee s e e s eaaa s 215
9.4.153 TL CSR O REGISTEROFFSET ZE0N......cuuiiiiiiiie ettt e s e e s e emmaa e e s seaaa e e s eeaans 215
9.4.154 TLCSR 1 REGISTEROFFSET ACAN ...t emme e s et eaaas 216
9.4.155 TL CSR 2 REGISTEROFFSET 4C8N.....ccuiiiieiiie ettt e e e aas 217
9.4.156 TL CSR 3 REGISTEROFFSET 4CCh (POrt 0 ONlY)...cccviiiiiiiiiieeiieiiieeeeeeeee e 217
9.4.157 TL CSR 4 REGISTEROFFSET 4DO0N... ...ttt e et e s e e e e e e e eas 217
9.4158 DEVICE CONFIGURATION 0 REGISTEROFFSET 504h (Port 0 ONnly).......ccevveviiiiieeennniaee. 217
9.4.159 DEVICE CONFIGURATION 1 REGISTEROFFSET 508h (Port 0 Only)......ccvvvveveeeeeeeeeeiiinae, 218
9.4.160 DEVICE CONFIGURATION 2 REGISTEROFFSET 50Ch (Port 0 Only)........ccvvvvivvieeieereeenns 218
9.4.161 DEVICE CLOCK EXTERNAL CONTROL REGISTEQFFSET 510h (Port 0 Only)............... 219
9.4.162 DEVICE SRIS EXTERNAL CONTROI REGISTERFFSET 514h (Port 0 Only)..........ccccuuee 219
9.4.163 DEVICE COMM REFCLK MODE EXTERNAL CONTOL REGISTEBR-FSET 518h (Port 0 Only)
219
9.4.164  MBIST CFG CONTROL REGISTEIOFFSET 51Ch (Port 0 ONnly)....ccovvvivieeeeeeiiiiiiicceeeeeeeenn. 220
9.4.165 MBIST CFG STATUS REGISTERDFFSET 520h (POrt O ONly)..cccvvevveviiieeeeeieiiieeeeeeeeeeee 220
9.4.166 NOC BIST CONTROL REGISTEROFFSET 524h (Port 0 Only)........ccoooiiciiiiiiiiieeen e 220
9.4.167 EXTERNAL LOOPBACK PRBS CONTOL REGISTEBRFFSET 528h (Pdr0 Only)................. 220
9.4.168 PHY SRAM PROGRAM 0 REGISTERFFSET 52Ch (Port 0 Only)...........coooiiiiiiiiieeee e, 221
9.4.169 PHY SRAM PROGRAM 1 REGISTERFFSET 530HPort 0 Only).........ccooeevviiiiiiiiiieeeee e, 221
9.4.170 FAILOVER CONTROL REGISTEROFFSET 534h (Port 0 Only).......cccvvviviiiiiiiiirieeeeieeeeens 221
9.4.171 THERMAL SENSOR INT MASK AND STATUS REGRY OFFSET 538h (Port 0 Only)........ 221
9.4.172 THERMAL SENSOR CONTROL REGISTEBFFSET 53Ch (Port 0 Only)..........cccoeeiiiiiiiins 222
9.4.173 DEVICE ELASTIC BFFER EMPTY MODE EXTERNAL CONTROL REGISTER-FSET 540h
(o] 190 1 ] 7 P 222
9.4.174 DEVICE MISC REGISTEROFFSET 544h (Port 0 Only).........ccccociiiiiiiiiiieee s 222
9.4.175 SWITCH DOMAIN MODE CONTROLOFFSET 558h (Port 0 Only)...........ooovviiiiiiiieeeneen, 223
9.4.176 PORT CLOCK CONTROL REGISTEROFFSET 55Ch (Port 0 Only).....ccccvvveeeeeeeeeiiiiiieeeeee. 223
9.4.177 PERFORMANCE COUNTER CONTROL REGISTEBFFSET 56Ch.......coviviieiiei e, 223
9.4.178 PHY SOURCE SELECT REGISTERFFSET 570N, . ...ttt e e reene e 223
9.4.179 NIC CTRL O REGISTEROFFSET 5A0h (POrt O ONIY).......uvuiiiiiiiiiiiiieiseeeeieiieeeeeeeeeeeeeeeeeeeea 223
9.4.180 NIC CTRL 1 REGISTEROFFSET 5A4h (POrt 0 ONlY)...ccccveeeeeeeeeei e 224
9.4.181 NIC CTRL 2 REISTER OFFSET 5A8h (POrt O ONlY)........uvviiiiiiiiiiiieiicceciiiieeeeeeee e eeeeee e 224
9.4.182 NIC CTRL 3 REGISTEROFFSET 5ACh (Port O Only).......cuviiiiiiiiiiiiiiicceciiiieeieeeeeeeeee e 224
9.4.183 NIC CTRL 4 REGISTEROFFSET 5B0h (POrt 0 ONIY).......cuviiiiiiiiiiiieeeicceeiiiieeeeeeeeeeeeeaeeeeeea 224
9.4.184 CR RW CTRL AND STATUS REGISTEBFFSET 5C0h (Port 0 Only)..........cccvevviiviivreeannn. 224
9.4.185 CR CTRL 0 REGISTEROFFSET 5C4h (POrt 0 ONIY)....cccceoiieiiieiieeieeeieeeseeeeeveeveeeeeeeeeeeeenens 225
9.4.186 CR CTRL 1 REGISTEROFFSET 5C8h (POrt 0 ONly).....ccccoieviiiiiirieeeieeesseeeeeereeineeeeeeeeeesenens 225
9.4.187 CR CTRL 2 REGISTEROFFSET 5CCh (POrt @DNIY)....ccueeiiiiiieieeeeeieeie i esesiiees 225
9.4.188 CR CTRL 3 REGISTEROFFSET 5D0h (POrt O ONIY)....ccvviiiiiiieeeeeieiie i eeiiees 225
9.4.189 THERMAL SENSOR TEST REGISTEGFFSET 5D4h (POrt 0 OW)....ccccoivviiiieeiiiiiiirieeneeeennn 225
9.4.190 THERMAL SENSOR CTRL 0 REGISTERFFSET 5D8h (Port 0 Only).........ccoocvvveeeeeriiiiennnnns 226
9.4.191 THERMAL SENSOR CTRL 1 REGISTEBFFSET 5DChRort 0 Only).......ccccovvcvvvieeeesiiiiennnes 226
9.4.192 THERMAL SENSOR CTRL 2 REGISTEBFFSET 5EO0h (Port 0 Only)......c.ccvvveviiiviiireeenenn. 227
9.4.193 INGRESS COMPLETION TLP PACKET COUNT|0] REGISTER OFFSET 600h................ 227
9.4.194 INGRESS COMPLETION TLP PACKET COUNTI[47:32] REGISTEW-FSET 604h............... 227
9.4.195 INGRESS COMPETION TLP PAYLOAD BYTE COUNT[31:0] REGISTERFFSET 608h.....227
9.4.196 INGRESS COMPLETION TLP PAYLOAD BYTE COUNT[47:32] REGITERFSET 60Ch....228
9.4.197 INGRESS POST TLP PACKET COUNT[31:0] REGISTER-FSET 610h.........cccccvvveeennnnnnnnn 228
9.4.198 INGRESS POST TLP PACKET COUNT[47:32] REGISTERFFSET 614h.......cccccccovvvvinnnne 228
9.4.199 INGRESS POST TLP PAYLOAD BYTE COUNT[31:0] REGISTERFSET 618h.................. 228
9.4.200 INGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTEBRFSET 61Ch................ 228
9.4.201 INGRESS BAD TLP PACKET COUNT[31:0] REGISTE®FFSET 620h.............ccooeenrrnrrenn. 228
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9.4.202 INGRESS NONPOST TLP PACKET COUNTI[31:0] REGISTERFFSET 628h...................... 229
9.4.203 INGRESS NONPOST TLP PACKET COUNTI[47:32] REGISTE®FFSET 62Ch................... 229
9.4.204 EGRESS COMPLETION TLP PACKET COUNT[31:0] REGISTERFSET 630h.................. 229
9.4.205 EGRESS COMPLETION TLP PACKET COUNT[47:32] REGISTENFSET 634h............... 229
9.4.206 EGRESS COMPLETION TLP PAYLOAYTE COUNT[31:0] REGISTEROFFSET 638h.....229
9.4.207 EGRESS COMPLETION TLP PAYLOAD BYTE COUNT[47:32] REGISTEGRFSET 63Ch....229
9.4208 EGRESS POST TLP PACKET COUNT[31:0] REGISTEFFFSET 640h............ccoeiiiiiiiiinn, 230
9.4.209 EGRESS POST TLP PACKET BYTE COUNTI[47:32] REGISTERFSET 644h.................... 230
9.4.210 EGRESS POST TLP PAYLOAD BYTE COUNT[31:0] REGISTERFSET 648h.................... 230
9.4.211 EGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTEBRFSET 64Ch................. 230
9.4.212 EGRESS ERROR TLP PACKET COUNT[15:0] REGISTERFSET 650h.........ccccccevveeeinnnnne 230
9.4.213 EGRESS ERROR TLP PAYLOAD BYTE COUNT[47:32] REGISTER-SET 654h............... 230
9.4.214 EGRESS NONPOST TLP PACKET COUNT[31:0] REGISTERFFSET 658h....................... 231
9.4.215 EGRESS NONPOST TLP PACKET COUNTI[47:32] REGISTE®FFSET 65Ch................... 231
9.4.216 TL/DLL/MAC/PHY ERROR TYPE SEL REGISTEBFFSET 660h.........ccccviiiiiieiieieeeeeeieeen 231
9.4.217 TL/DLL/MAC/PHY ERROR COUNT 0 REGISTERFFSET 664h........ccocvieiiiieeiieieeeeeeeeeen 232
9.4.218 TL/DLL/MAC/PHY ERROR COUNT 1 REGISTERFFSET 668h.....cc.covvviiiiiieeieeieeeeeeeeeen, 233
9.4.219 TL/DLL/MAC/PHY ERROR COUNT 2 REGISTERFFSET 66Ch......ccoiveviiiiieeeiieeeeeeeen 233
9.4.220 TL/DLL/MAC/PHY ERROR MASK 0 REGISTERFFSET B70N.......ccccuviiiiiiiiiieeeieeeeeeieeeees 233
9.4.221 TL/DLL/MAC/PHY ERROR MASK 1 REGISTERFFSET 674N......ccocvviiiiiiiiiiieeeieeeeeeieeeees 233
9.4.222  TL/DLL/MAC/PHY ERROR MASK 2 REGISTERFFSET 678h.....cccivvviiiiiiiiieeeeieeeeeeie e 233
9.4.223 INGRESS ERROR COUNTER ENABLE REGISTERFSET 67Ch.....ccccvvviiiiiiiieeeeeieeeeevenn. 233
9.4.224  TRIGGER 1 MASK REGISTEROFFSET 700h (Port 0 ONly)......ccooeviiiiiiiiiieeen e e 234
9.4.225 TRIGGER 2 MASK REGISTEROFFSET 704h (Port 0 ONly)......ccooeviiiiiiiiiiiieeen e 234
9.4.226 PATTERN 1 SETTING REGISTERFFSET 708h (POrt 0 Only)........evvviviiiiiiiieeeeeeeeiinieeeeen, 234
9.4.227 PATTERN 2 SETTING REGISTERFFSET 70Ch (Port 0 Only).......ccuveveieiiiiieeireeeeiiiieeeeen, 234
9.4.228 TRIGGER 1 DEBUG_OUT MODE SELECTION REGISTER-FSET 710h (Port 0 Only).....235
9.4.229 TRIGGER 2 DEBUG_OUT MODE SELECTION REGISTER-FSET 714HKPort 0 Only)....... 235
9.4.230 TRIGGER 1 AND/OR CONDITION SELECTION REGISTEBR-FSET 718h (Port 0 Only)....235
9.4.231 TRIGGER 2 AND/OR CHDITION SELECTION REGISTEROFFSET 71Ch (Port 0 Only).....235
9.4.232 TRIGGER SELECT REGISTEROFFSET 720h (Port 0 ONly).........cevvveiiiiiiirierieeeeiieieeeeeeeeen 235
9.4.233 TRIGGER POSITION SELECTION REGISTERFFSET 724h (Port 0 Only).......cccevvvvvveneeee. 236
9.4.234 TRIGGER COUNTER SETTING REGISTERFFSET 72Ch (Port 0 Only).......cceevvieiieiiiinnnn 236
9.4.235 TRIGGER START REGISTEROFFSET 730h (POrt 0 ONly).....cuvvviiiiiiiiiiieeeeceeeiieieeeeeeeeee e 236
9.4.236 READ WAVEFORM DATA REGISTEROFFSET 734h (Port 0 Only).....ccvvvvveeeeeeiieiiieiieeee. 236
9.4.237 SAMPLE RATE SETTING REGISTERFFSET 738h (Port 0 Only)......ccvvveviiiieeiieeiiieeeee, 236
9.4.238 WAVEFORM OUTPUT PORT SELECT REGISTERFFSET 73Ch (Port 0 Onlyy).................. 236
9.4.239 WAVEFORM READ EVENT RESET REGISTER-FSET 748h (Port 0 Only)..........ccccvvveee.. 237
9.4.240 DUMP MEMORY TO GPIO RATE CONTROL REGISTERFFSET 74Ch (Port 0 Only)........ 237
9.4.241 DUMP WAVEFORM START REGISTERFFSET 750h (Port 0 Only)......cccvvvvvevieeeeeeeiiieen, 237
9.4.242 FREE RUN BUTTON REGISTEROFFSET 754h (Port O Only)...cccvvvvevieieeeeeiiiiiereeeeeeeeeen 237
9.4.243 VENDOR SPECIFIC CAPABILITIES REGISTERFFSET 900h.......cccccoiiiieeeiieeeeieee e 237
9.4.244 VENDOR SPECIFIC HEADER REGISTERFFSET 904h........ccccvviiiiiiieeeceeeeeeee e 238
9.4.245 BTR 2 REGISTER OFFSET O08.....ciiiiuiiiiiiie e eeeee et e et s s e e e et s e e s e st s e e e eeanen 238
9.4.246 BTR 3 REGISTER OFFSET G0CHK......u ittt eeeee et e ettt e e s enta e e e e et e eaes 238
9.4.247 BTR4 REGISTER OFFSET 9100 ... it eeeee e et e st s e e e ee e e e s e eaanseeeeeanen 238
9.4.248 BTR 5 REGISTER OFFSET Q14N ...ttt ettt s e e e e e e e e e e e aeen 239
9.4.249 ADDRESS LUT ACCESS ADDRESS REGISTBERFSET 918h......ccocvviiiieeeieeeieee e 239
9.4.250 ADDRESS LUT ACCESS DATA O REGISTEBEFSET 91Ch et 239
9.4.251 ADDRESS LUT ACCESS DATA 1 REGISTEBEFSET 9200 ... .cccuiiiieeeeieeee e 239
9.4.252 REQ ID/DOMAIN LUT O 150 OFFSET 924h t0 960N..........ccoooiiiiiiiiiii e, 239
9.4.253 CAPTURED BUS ID for DOMAIN 0 tOTBOFFSET 994h......cuuiiiiiiieiieeeeeeeee e 240
9.4.254 CAPTURED BUS ID for DOMAIN 4 toT7OFFSET 998h......cuuuiiiiiiii et 240
9.4.255 CAPTURED BUS ID for DOMAIN 8 t0 T1IOFFSET 99CHh......coccvviiiiiiiiee e 240
9.4.256 DOOR BELL IRQ SET REGISTERDFFSET 9CA4h.......ccoiiiiiieccee e eeeeeeee 240
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9.4.257 DOOR BELL IRQ CLEAR REGISTEROFFSET 9C8Hh.......cciiiiiiiiiieciiiieeee e 241
9.4.258 DOOR BELL IRQ MASK SET REGISTERFFSET 9CCh.....ccoooiiiiiiiee e, 241
9.4.259 DOOR BELL IRQ MASK CLEAR REGISTERFFSET 9DO0M........ccoiiiiiiiiiiiiiiiiieeeee e, 241
9.4.260 SCRATCHPAD 0 REGISTEROFFSET OE4N......ccuiiiiiiiiiieeeeeem et eeeee e 241
9.4.261 SCRATCHPAD 1 REGISTEROFFSET OEBN......ccuuiiiiiiiiie et eee e 241
9.4.262 SCRATCHPAD 2 REGISTHROFFSET OECHh......ciiiiii e 241
9.4.263 SCRATCHPAD 3 REGISTHROFFSET OFOML......ciieiiiieeiei et eeema e e 242
9.4.264 SCRATCHPAD 4 REGISTHROFFSET OFAIL ... eeem e e 242
9.4.265 SCRATCHPAD 5 REGISTHROFFSET OF8hL......ccieiiiiieiei et eeema e e 242
9.4.266 SCRATCHPAD 6 REGISTHROFFSET OFCh....ccuniiiiiie et eme e 242
9.4.267 SCRATCHPAD 7 REGISTEROFFSET AOOR.. ..ottt see e e s eaaa e 242
9.4.268 CDEP DATA O REGISTEROFFSET AD4N...... oot 242
9.4.269 CDEP DATA 1 REGISTEROFFSET AD8N...... oottt 242
9.4.270 SQ/CQ POINTER CONTROL AND STATUS REGISTBERFSET AOCh.......ccccccviviiiiireeeieeans 243
9.4.271  SQ TAIL BASE POINTER [31:0] REGISTERFFSET ALOh........cooiiiiiiiieeee e 243
9.4.272  SQ TAIL BASE POINTER [63:32] REGISTERFFSET A14N...cccovviiiiiiiiiiiiiieeeeee, 243
9.4.273 CQ HEADER LOCATION[31:0] REGISTEHROFFSET AlL8h......cccciiiiiiiiiiiieeee e 243
9.4.274 CQ HEADER LOCATION[63:32] REGISTHROFFSET ALCh...ccciiiiiiiiiiiiiiiiiieeeeeeee e 244
9.4.275 UNCORRECTABLE FATAL ERROR LINK RESET REGISTEBRFSET A28h........ccvvveeeeee. 244
9.4.276 SYNC. CDVEP UNCORRECTABLE ERROR STATUS REGISTHRSET A2Ch.................. 244
9.4.277 Source IDLUTQ 77 OFFSET A80N t0 AQCK.....c.coveiiiieieee e 245
9.5 CDVEPCONFIGURATIONREGISTERS..... oottt s s s e s e et e e s s aaaas e s e e s anes 247
951 VENDOR ID REGISTER OFFSET OON.....couiiiiiii ettt e e es s e e e e n e e e anaas 248
95.2 DEVICE ID REGISTER OFFSET O0R....uiiitiiiiiii ettt eeemmte s e s e e e s e e e eeans 248
953 COMMAND REGISTER OFFSET D4R, .. .ottt eme et e e e e e e e e eaas 249
954 PRIMARY STATUS REGISTERFFESET O4N......o oot eeeee e ea e 249
9.5.5 REVISION ID REGISTEROFFSET O8h......uuiiiiiiiiiiiii et emmt e e s e e e e eeaans 250
9.5.6 CLASS REGISTEROFFSET O8h.....ciiitiiiiiiiii ettt e et eree e e s et e e s eaaa e e s eesvmmmrans 250
95.7 CACHE LINE REGISTER OFFSET OCHK....uuiiiiiii ittt eeeaans 250
9.5.8 PRIMARY LATENCY TIMER REGISTERFFSET OCh.......uiiiiiiii e 250
9.5.9 HEADER TYPE REGISTEROFFESET OCHKH ...ttt 250
9.5.10 BAR O REGISTER OFFSET L0 ..uuiiiiiiiiiiiiee ettt e e e e eemma e e e e st e e et s e e e reeneseas 250
9.5.11 BAR 1 REGISTER OFFSET L4 ...t eeem e e e e e e e e e e e reeneeaas 251
9.5.12 BAR 2 REGISTER OFFSET L8h....uiieiiiiiiiiiee ettt e e e e e e e e e e et e e e reeneseas 251
9.5.13 BAR 3 REGISTEROFFSET LCh....uuuiiiiiii ettt s e e e e et e e s aeeneees 251
9.5.14 BAR 4 REGISTER OFFSET 20N ......iiiiiiiiiiiiie oottt s e e s e e s et e e s e s mmmeanas 252
9.5.15 BAR S REGISTEROFFSET 24h.... oottt e st e e s e s mmmeaans 252
9.5.16 SSVID REGISTEROFFSET 2CH. ... ittt s e e e et e e e aeenaees 253
9.5.17 SSID REGISTER OF FSET 2C N ittt ettt e e e e et e et e e e e e e e et e aereeaa s 253
9.5.18 CAPABILITY POINTER REGITEROFFESET B4N... it ettt meen e 253
9.5.19 INTERRUPT LINE REGSTERT OFFSET BC . .uuiiiiiiiii ettt e e 253
9.5.20 INTERRUPT PIN REGISTEROFFSET BCN..u iiiuiiiieieeiee et e e eneee e s e s e eeanns 253
9.5.21 POWER MANAGEMENT CAPABILITIES REGISTEBFFSET 40h.......cccoooiviieiieiieeeee e, 253
9.5.22 POWER MANAGEMENT DATA REGISTERFFESET 44h........coiiiiiee e 254
9.5.23 PPB SUPPORT EXTENSIONS REGISTEBFFSET 440......c.coiiiiiiiieeeeeee e 254
9.5.24 DATA REGISTEROFFSET 44N.....ccouiiiiiieee ettt ee e e e e e et e e e et 254
9.5.25 MSI CAPABILITIES REGISTEROFFSET 48h......ccceiiieeeee e e e e e 254
9.526 MESSAGE ADDRESS REGISTERFFSET 4ACh....ccuuiiiiioeiii ettt e e e reaee e naeaan 255
9.5.27 MESSAGE UPPER ADDRESS REGISTEPFFSET B0N....ccuiiitiiiie et r e e e s 255
9.5.28 MESSAGE DATA REGISTEROFFSET 54N ....couiiitiiie ettt et reeee e ner e aeans 255
9.5.29 MESSAGE MASK REGISTERDFFESET 58h.....cciiiiiiiiiiii ettt e e seees e e s e s e e e aaa 255
9.5.30 MESSAGE PENDING REGISTERDFFSET BCh....uuniiiiieeeeeeee et 255
9.5.31 PCI EXPRESS CAPABILITIES REGISTERFFSET B8N......coiiiiiiiieiieee et 255
9.5.32 DEVICE CAPABILITIES REGISTEROFFESET BCh.....uiiiiiiee e 256
9.5.33 DEVICE CONTROL REGISTEROFFSET 7O0N.....ccuuiiiiiiiiei et e s seeme s e e e 256
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9.5.34 DEVICE STATUS REGISTHROFFSET 7O0N.....ccu ettt eeeee e st 257
9.5.35 LINK CAPABLITIES REGISTER OFFSET 74N......u oottt emn e 257
9.5.36 LINK CONTROL REGISTEROFFSET 78h.....ccuuiiiiiiiiii ittt reeme e e e aaaas 258
9.5.37 LINK STATUS REGISTEROFFSET 78h....ccuuuiiiiiiiiii ettt e s seees e e e s s eaaaeee e 258
9.5.38 SLOT CAPABILITIES REGISTHROFFSET 7Ch...cuuuiiiiiiiiie e ceeee et mmmaai e 259
9.5.39 SLOT CONTROL REGISTHROFFSET B0M......cuuuiiiiiiiieiicieete et seeeme e e e e aaaas 259
9.5.40 SLOT STATUS REGISTERDFFSET 8O0MN......ccuuiiiiiiii ettt e e e s e e eaa e e 259
9.5.41 DEVICE CAPABILITIES REGISTERI2DFFSET 8CHh....ccouiiiiiiiie it see e 259
9.5.42 DEVICECONTROL REGISTERIT20OFFSET Q0N.....ccuiiiiiiiiieieee ettt e e e e e 259
9.5.43 DEVICE STATUS REGISTER DDFFSET 90N.. ...ttt eeema e s 259
9.5.44 LINK CAPABILITIES REGISTERT20FFSET G N....ciiiiiiiiiiiee et eeeme e 259
9.5.45 LINK CONTROL REGISTERT2ZOFFSET 98N..ccuuiiiiiiiiiiieeieee ettt 260
9.5.46 LINK STATUS REGISTERI2DFFSET 98h......uiiiiiiiiiiiiiei et etemmai e e s e e 260
9.5.47 SLOT CAPABILITIES REGISTER DFFSET OCh.....ciiiiiiiiiiiii et e et s eneee e aees 261
9.5.48 SLOT CONTROL REGISTER DDFFSET ADD.....cooiiiiiieiee ettt e e e 261
9.5.49 SLOT STATUS REGISTER BDFFSET AODD.....uu ittt e s eeeer e e s e aeanees 261
9.5.50 SSID/SSVID CAPATILITIES REGISTERFFSET AdIL.....ooeeiiieeeieeee et emas 261
9.5.51 SUBSYSTEM VENDOR IREGISTER OFFSET A8BN....cceuiiiiiiiiie ettt e v reene e 261
9.5.52 SUBSYSTEM ID REGISTEROFFSET A8L.....uuuiiiiiiiii i ceeee ettt e et emmta e e s e e 261
9.5.53 MSI-X CAPATILITIES REGISTEROFFSET BON......uuiiiiiiiiiiiiies ettt vmmmai e 261
9.5.54 MSI-X TABLE OFFSET / TABLE BIR REGSITERFFSET B4h......ccooiiviiiiiiiiie e 262
9.5.55 MSI-X PBA OFFSET / PBA BIR REGISTERFFSET B8h.......uuiiiiiiiiieieeeee e 262
9.5.56 VENDOR SPECIFIC CAPABILITY REGISTERFFSET C8h.......oeiviiieieieeeeeee e 262
9.5.57 BAR 01 CONFIGURATION REGISTEROFFSET E4D....cccouiiieiiiieeeee et e 262
9.5.58 BAR 2 CONFIGURATION REGISTEROFFSET E8IL.....uuiiiviiieiiieieeeeeeeee ettt eeeee e 262
9.5.59 BAR 23 CONFIGURATION REGISTEROFFSET ECh.....uciiiiiiii et eeeee 263
9.5.60 BAR 4 CONFIGURATION REGISTEROFFSET FOR.......cuuiiiiiiii et eeeeees 263
9.5.61 BAR 45 CONFIGURATION REGISTEROFFSET FAR......oiiiiiiiiieiee e eeeens 264
9.5.62 DEVICE SERIA NUMBER ENHANCED CAPABILITY HEADER REGISTIEBFFSET 100h......264
9.5.63 DEVICE SERIAL NUMBER LOWER DW REGISTEBFFSET 104h.......cccoiiiiiiiiiiiiiiieeie e 265
9.5.4 DEVICE SERIAL NUMBER HIGHTER DW REGISTERFFSET 1080.......cccvviiviieiiieeieeee 265
9.5.65 OPERATION MODE REGISTEROFFSET 348h (Port 0 ONly)....ccceeeeeiiiiiieecieee e 265
9.5.66 TL CSR O REGISTEROFFSET 4ACOM. ... ittt et e e e e e e e e e e s e e eaaan 266
9.5.67 VENDOR SPECIFIC CAPABILITIES REGISTERFFSET 900M.......cciiiiiieiie e 266
9.5.68 VENDOR SPECIFIC HEADER RESTERI OFFSET 904N........ciiiiiiiiiieiieieeee e 266
9.5.69 BTR 2 REGISTER OFFSET G08M......uuiiiiiiiiiiii ittt emmet e e s e et e e s e e baaa e s eneneess 266
9.5.70 BTR 3 REGISTER OFFSET G0CK.....ciiuuui ittt e e eeeee et e e e st s e e s ee b mnss 267
9.5.71 BTR 4 REGISTEROFFSET 910 ...ttt e e et e e e e et e e e e e baa e s aneneens 267
9.5.72 BTR 5 REGISTER OFFSET 914N ...uuiiiiiiiie et e e e e e e e e et eeea e e eeareaneees 267
9.5.73 ADDRESS LURCCESS ADDRESS REGISTERFFSET 918h....ccccuiiiiieiiiee e 267
9.5.74 ADDRESS LUT ACCESS DATA O REGISTEBFEFSET 91CHh......u it 268
9.5.75 ADDRESS LUT ACCESS DATAREGISTER OFFSET 920N.....ccccuiiiei e 268
9.5.76 ID/DOMAINLUT 07 151 OFFSET 924N 10 960K ....cuuuiiiiiiii et eee e e s 268
9.5.77 CAPTURED BUS ID FOR DOMAIN 0 toi30FFSTEOQ4N.......cuuiiiiiiee e 268
9.5.78 CAPTURED BUS ID FOR DOMAIN 4 toi 7TOFFSET 998h......cuuiiiiiiieiieeeeeeeee e 269
9.5.79 CAPTURED BUS ID FORDOMAIN 8 t0 TIOFFSET 99CHh......uuiiiiiiiiiieieecee e 269
9.5.80 DOOR BELL IRQ SET REGISTEROFFSET 9CAhN.....ucciiiiiiiiiiiiieeeeeee et eeeee 269
9.5.81 DOOR BELL IRQ CLEAR REGISTERDFFSET 9C8Hh.......cccoiiiiiiiiiiici et e 269
9.5.82 DOOR BELL IRQ MASK SET REGISTERFFSET 9CCh......cuiiiiiiiiieiiiiiiieeee e 269
9.5.83 DOOR BELL IRQ MASK CLEAR REGISTERFFSET 9DO0R.......cccvvtiiiieiieieeecceeie e 270
9.5.84 SCRATCHPAD 0 REGISTHROFFSET OEA4N......ccooiiiiiiie et 270
9.5.85 SCRATCHPAD 1 REGISTHROFFSET OES8N......cciiiiiiiiiei et 270
9.5.86 SCRATCHPAD 2 RESTERI OFFSET OECK. ...t em e 270
9.5.87 SCRATCHPAD 3 REGISTHROFFSET OF0N......ciiiitiiieiie ettt e en s 270
9.5.88 SCRATCHPAD 4 REGISTHROFFSET OF 4R .....coiiiiii et 270
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9.5.89 SCRATCHPAD 5 REGISTHROFFSET OF8h.....ccouniiiiiiii et e e 270
9.5.90 SCRATCHPAD 6 REGISTHROFFSET OFCHh..... oottt 270
9.5.91 SCRATCHPAD 7 REGISTHROFFSET AOON......ccicuviiiiiii e 270
9.5.92 CDEP DATA O REGISTEROFFSET AD4N......uuiiiiii ettt 271
9.5.93 CDEP DATAL REGISTEROFFSET AD8......uuiiiiiiiii ittt emmaa e e s e e 271
9.6 DMA ENGINECONFIGURATIONREGISTERSFUNCI1ORFUNC2).......ccccviiiiiiiiiiee e eeeeevveeveeeee 272
9.6.1 VENDOR ID REGISTER OFFSET OON.....couiiiiiii ettt eree s e e s e e aaaas 273
9.6.2 DEVICE ID REGISTER OFFSET O0R......ciitiiiiiii ettt eemmt e e e e s e e e 273
9.6.3 COMMAND REGISTER OFFSET O4h. ...ttt eme e e e e e e e e eaas 273
96.4 PRIMARY STATUS REGISTERFFESET O4N......o e eeeeee e 273
9.6.5 REVISION ID REGISTEROFFSET O8h......uuiiiiiiiiii e vmmmaa e e s e e e e e eeaaes 274
9.6.6 CLASS CODE REGISTHROFFSET O8M....uuuiiiiiiiiiiiiiiie et vmmmt e e s e e e eeeenans 274
9.6.7 CACHE LINE REGISTER OFFSET OCHK....uuiiiiiii ittt e s e e e e 274
9.6.8 PRIMARY LATENCY TIMER REGISTERFFSET OCh.......oiiiiiiiii e 274
9.6.9 HEADER TYPE REGISTEROFFESET OCHK ...ttt e s 275
9.6.10 BAR O REGISTER OFFSET L0 ...uiiitiiiiiiieiie ettt e e e e temma e e e e st e e st s e s eanseeneseas 275
9.6.11 BAR 1 REGISTER OFFSET LA ...ttt ettt eeem e e e e e e e et e e reanesaas 275
9.6.12 SUBSYSTEM VENDOR ID REGISTERFFSET 2CHh.. ..ottt ree e 275
9.6.13 SUBSYSTEM ID REGISTEROFFSET 2CH....uuuiiiiiiiii ittt et mmmt e s e e 275
9.6.14 CAPABILITY POINTER REGISTHROFFSET 34N.....cciiiiiiiiiii ettt eeeee e 275
9.6.15 INTERRUPT LINE REGISTEROFFSET 3Ch..cuuiiiiiiii e 275
9.6.16 INTERRUPT PIN REGISTEROFFSET BCh...u ittt eieeee ettt snees e e s e e e s aees 276
9.6.17 POWER MANAGEMENT CAPABILITIES REGISTEBFFSET 400.....c.covvveeiiieeeieeeeereeeee 276
9.6.18 POWER MANAGEMENT DATA REGISTERFFSET 44h.....ccoo oo 276
9.6.19 PPB SUPPORT EXTENSIONSOFFESET 440.. ..ottt e e e e e 276
9.6.20 DATA REGISTER OFFSET 44N ... oot e et e e e e e e e e e e reeneeaas 277
9.6.21 MSI CAPABILITIES REGISTEROFFSET 48N.....cccuuiiiiiiiie ettt eeeme e e e 277
9.6.22 MESSAGE ADDRESS REGISTERFFSET 4Ch. ...ttt emma e 277
9.6.23 MESSAGE UPPER ADDRESS REGISTEBFFSET B0N......ccuuiiiiiiie ettt 277
9.6.24 MESSAGE DATA REGISTEROFFSET 540 ....ccuuuiiiiiiie et eeeee et 277
9.6.25 MESSAGE MASK REGISTERDFFESET B58h.....ccuiiiieiiiie e ereee e n e e 278
9.6.26 MESSAGE PENDING REGISTEROFFSET SCh...cccuiiiiiiii ettt ree e e e e 278
9.6.27 PCI EXPRESS CAPABILITIES REGIFREOFFSET B8h....cccuiiiiiiieeeeeee e 278
9.6.28 DEVICE CAPABILITIES REGISTEROFFSET BCh.. ..ottt eeeee s 278
9.6.29 DEVICE CONTROL REGISTEROFFSET 7O0N......cuuiiiiiiiiii ettt saeeme v e 279
9.6.30 DEVICE STATUS REGISTHROFFESET 70R.....cciiitiiiiiiie ettt ereee e e s e e s aees 279
9.6.31 LINK CAPABILITIES REGISTEROFFSET T4N.....iiiiiiii et 280
9.6.32 LINK CONTROL REGISTEROFFSET 78Hh....ccouuiiiiiiiie ettt eeeme et e e 280
9.6.33 LINK STATUS REGISTEROFFSET 78h... oottt ettt eeeeees e e e e e e e enens 281
9.6.34 DEVICE CAPABILITIES REGISTER P OFFSET 8Ch....cceuiiiiiiiie ettt a e reene e 281
9.6.35 DEVICE CONTROL and STATUS REGISTERGFFSET 90N......coiiiiiiieeeeeee et eeanns 282
9.6.36 LINK CAPABILITY REGISTERT2OFFESET 94N ..... oot veem e 282
9.6.37 LINK CONTROL REGISTERT2OFFSET 98N....uuniiiiiiiiieeeeee et 282
9.6.38 LINK STATUS REGISTERIZ2DFFSET 98h.....uu it etemmee e e e e e a e 283
9.6.39 SSID/SSVID CAPABILITIES REGISTERFFSET A4 ...t eeenns 283
9.6.40 SUBSYSTEM VENDOR ID REGISTERFFSET AS8N.....c.cotuiiiiiiiii ettt aeeee e 283
9.6.41 SUBSYSTEM ID REGISTEROFFSET AS8N....c.uiiieiiiiieeiee ettt e e e et s eerer e e s e eaeaaees 283
9.6.42 PCI EXPRESS ADVANCED ERROR REPORTING ENHANCED CAPABILITY HEADER REGISTER
L@ Tt o] i I 010 TP 283
9.6.43 UNCORRECTABLE ERROR STATUS REGISTERFSET 1040 ... 283
9.6.44 UNCORRECTABLE ERROR MASK REGISTEBFFSET 108h.........oiiiiiiiiieeiieeeee e 284
9.6.45 UNCORRECTABLE ERROR SEVERITY REGISTBERFSET 10Ch.......coiiiiiiiiieeieeeeeee e, 285
9.6.46 CORRECTABLE ERROR STATUS REGISTEFFFSET 1100 .....ciiiiiiiiieieeieeteeeee e 286
9.6.47 CORRECTABLE ERROR MASK REGISTEBRFFSET 114h0......ccuuiiiiiiiiiieeiee e 286
9.6.48 ADVANCE ERROR CAPABILITIES AND CONTROL REGISTERFSET 118h.....ccc.cccvvvvvnnneees 286
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9.6.49 HEADER LOG REGISTEROFFSET From 11Ch t0 128h........cccuviiiiiiiiiiiieeeiiee e 287
9.7 DMA ENGINEINTERFACEREGISTERS......coiiitiiiiiei ittt 288
9.7.1 DMA CONTROL AND STATUS REGER 0i OFFSET O0N........ccvtiiiiiieiiieeeiemrniee e 289
9.7.2 DESCRIPTOR OWNERSHIP REGISTEROFFSET 04h......ccciiiiiiiiiiiii e 289
9.7.3 DESCRIPTOR OWNERSHIP REGISTHRAFFSET O8h.......ccccvviiiiieiiiiieeee e 290
9.7.4 CHANNELDESCRIPTOR RING BASE POINTER (LOWBREGISTER OFFSET OCh........... 290
9.75 CHANNELDESCRIPTOR RING BASE POINTER (HIGHOBPREGISTER OFFSET 10h......... 290
9.7.6  CHANNEL DESCRIPTOR CURRENT POINTER REGISTBERFSET 14h........cccccovviiiiiieieiiaeen. 290
9.7.7  CHANNEL TRANSFER COUNT STATOB CURRENT DESCRIPTOR POINTER REGISTER
O S o I | o TP PP PP TRUPPPPPON 290
9.7.8  CHANNEL GAP TIME CONTROL REGISTERFFSET 1Ch......cccciviiirieeiiriieee e 290
9.79 DMA CONTROLAND STATUS REGISTER IOFFSET 20h.......ccuvtiiiiiieiiiie e semriiee e 291
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9.7.12 DOMAIN 4/5/6/7 MAX PAYLOAD SIZE AND READ REQUEST SIZEEFSET 2Ch (Global).....293
9.7.13 DOMAIN 8/9/10/11 MAX PAYLOAD SIZE AND READ REQUEST $IQEFSET 30h (Global)..293
9.7.14 DOMAIN 0/1/2/3 BUS NUMBEROFFSET 34h (Global)..........cccoiiiiiiiiiiiiieie e 294
9.7.15 DOMAIN 4/5/6/7 BUS NUMBEROFFSET 38h (Global)..........cccooiiiiiiiiiiiiiie e 294
9.7.16 DOMAIN 8/9/10/11 BUS NUMBEROFFSET 3Ch (Global)........ccccceeiiiiiiiiireeee e 295
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1 INTRODUCTION

ThePI7C9X3&B08GPis a PCIeGEN3 packet switckhat support8 lanes of GEN3 SERDE(B flexible 2-port, 3port,
4-port, 5port and 8port configurations The architectureof the PCle packeswitch allows 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-Qoossin EndPoint (CDEP) ports to support vanis
applications, which include port fasut, duathost connectivity. Inside the packet switch, multiple DMA channels are
embedded to facilitate data communication more efficiently among host(s) apodietsl

In addition, thePI7C9X3&B08GP offers someextra benefitss uch as fAmaintaining high
en

channel 6, fiadvanced power management mechanismo, f
iSurprised Hot Plug with LED Enclosure Managemento
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KEY FEATURES

Pott and Lane Configurations f@&port/8-Lane PCI Express GEN3 packet switch
Configurable Upstream lane widths of x1,0i2x4
Configurable Downstream port number up/to
. Configurable Downstream lane widths of x1,0tx4
Reference Clock Management
Integraed PCle Gen3 clock buffer for all downstream ports
Support three reference clock structures (Common, SRNS and SRIS)
Handle SSC Isolation up tmeport
. Provide two clock application modes (Base and CDSR)
Power Management

Support 7 power states (PO/POsRAPILA/P1.2/P2/P1.2PG)

Startup power management scheme

- A Empt yRiug pbadput 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 SMBus/I
Adaptive Continuous Time Linear Equalizer anthp Decision Feedback Equalizer for RX
Adaptive and programmabletd8p TX equézation
. 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 forwardig options including CeThrough and Store & Forward
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
. Provide Performance Visibility for ingress/egress packet types and packet counts
DualHost Application
SupportoneCrossDomain EndPoint (CDEP) port for Hogib-Host Communications
Support Faidover using CDEP po
. Provide up tat physical or8 virtual DMA channels 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 bt Removal
Support Downstream Port Containment (DPC)
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 JTAGterface support

L

L

L

L

L

L

L

L

L

L

L

L

L

L
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Notes:

Advanced Diagnostic ToolsPCIBUDDY™

. PHY Eyd"

. MAC Viewer™ (including embedded LA)

. PCIEditor™

. On-Line PRBS loopback test

. On-Line Compliance pattern test

Sideband Management Interface

. [2C/SMBUS/JTAG

. SPIEEPROM

Standard Compliance

. Compliant withPCI Express Base Specification Revision 3.1
. Compliant withPCI Express CEM Specification Revision 3.0

st | (1) PERICOM

PI7C9X3G808GP

. Compliant with Advanced Configuration Power Interface (ACPI) Specification

. Compliant with System Management (SM) Bus, Version 2.0
Power & Pakage

. Typical power consumptior2.9W (full-loading at Tj=80 )

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

. Hal ogen and Anti mony Free.

. For automotive applications requiring specific change control

iGreend Device (Note
(i.e. parts qualifie8@a400/101/200,

PPAP capable, and manufactured in IATF 16949 certified facilities), pteasact ur your local Diodes

representative.
https://www.diodes.com/quality/produdgefinitions/
. Packages196-pin HFC 15mm x 15mm package

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/f or mor e i nfor mati on about
3. Halogen- and Antimony-f r ee " Greendo products are defi ned ,x%0pprhchlsrime (#B600pprh total 8m+-tCH and <1800pPd p p m
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 Epress (PGd) Switch

is to expand the connectivity to allow more end devicasgbeeached by host controllers tarms of PCle serial
interconnect architecture. iEh8-lane and 8-port PCle Switchcan extend the connections ranged from Z ®Cle
devicesby means of its flexibl@ort 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 witother host, so that the deladst usage case 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 downstreanAsart normallyall of the primary buses of
downstream ports and secondary bus of upstream port are shared with one common virtual RCieBus. of the
port configuration setting in a single host environment, the packet switch PI7C3G808GP can kbateduwith one
upstrearmort PPB and up t@ downstrearport PPBs.

The chip adopts a MultipleRing as switch core for reaching to each individual pdhere areeightports attached to

the MultipleRing allowing upstream, downstream and peepeer tréfic 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 portather than
increasing proportionally with port numbers as an output queue switch does. The CIOQ at each ingress port contains
separate dedicated queuestoreposteddata,nonposted requests and completipackets. The packets are arbitrated

to the egess port basedpon thelD or address carried in packet header B@dle transactiowrdering rule

Packetscan be forwarded in downstreanmpstreamor peerto-peerdirection concurrentlyFor the packets without
orderingenforcementthey are permittecbtpass over each other in cagéherethe 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 the other
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 partres the outgoing packets cahe stored in replay buffghis

can gain the maximum throughpamd efficiency ofthe Switch.Another advantage of implementing CIOQ in PCle

Switch is that the credit announcement to the counterpart is simplified and streaimlbeeshsof the creditbasel

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

The Switchsupportsseveraladvancd featurs of latest PCl Express specification. They are respectivelgess

Control Service (ACS)Multi-Cast, Atomic Operation, Alternate Routing ID (ARI), Address Translation (AT) packet
forwarding, Latency Tolerance Reporting (LTR) and Optimized Bufesh Fill (OBFF) etc. ACS allows the host
system to have more control on péepeer switch traffic. This can be a critical requirementiitual machine system
Multi-Cast is an extended capability of PCle switch to facilitate posted packets forvardegoup of downstream

ports efficiently. 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 alternative interpretation 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 upo 256 Functions. The LTR and OBFF are mesdgge 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 inlthaf€onnect architecture.

In addition to port farout function, the PI7C9X3G808GP can be configured to facilitate -prtmsessor
communication between two Processors or between Processor and an intelligent adaptor configured in processor mode.
As usial, the upstream port of packet switch is hooked up a host. \drdiguringone 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 allating their own PCle bus and memory resources and makes the packet transfer happening
between them by means of resource translation.
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P17C9X3G808GP supports embedded Direct Memory Access (DMA) capability to move data between two address
locations that a set up via DMA channels. There are four physical DMA channels implemented in PI7C9X3G808GP
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 tmoes transferring data simultaneously. The DMA 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 iety wdiapplications such as device status

collection, peeto-peer host transfer and peerpeer enepoint transfer etc.
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3.1 PCI EXPRESS INTERFACE SIGNALS

st | (1) PERICOM

PI7C9X3G808GP

NAME

PIN

TYPE

DESCRIPTION

REFCLKAL:0]
REFCLKN[1:0]

N8,B8
P8,A8

Reference Clek Input Pairs: Connect to 100MHz differential clock
souce.

Please refer teeference clock operational mofte how to connect
REFCLKP/N[L:0] to clock sources.

Thereference clocknputis an unterminatedC coupled input. So the
off-chip clock source must be terminated with both serial and paral
resistor network. Please refer to PCle CEM specification for detail
how to realize ofboard termination implementation.

RESREF

E8

ReferenceResistor Connetion: Attach RESREFan externatesistor
with the precision 0200ohm 1% 108ppm/Cto ground on the board.
The reference resistor is used for calibration of RX and TX terminal
when the chip comes out of reset or a manual PHY tuning request
made.

PERP}:0]

N10,N9,N7,N6,B6,B87,B89,B10

PERN[7:0]

P10,P9,P7,P6,A6,A7,A9,A10

PCI Express Data Serial InputPairs: High-SpeedDifferential data
receive signals

Please see the section of port/lane configuration.

PETP[7:0]

K10,K9,K7,K6,E6,E7,E9,E10

PETN[7:0]

L10,L9,L7,L6,D6,D7,09,D10

PCI Express Data SerialOutput Pairs: High-SpeedDifferential data
transmitsignals

Please se the section of port/lane configuration.

PERST L

D13

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

This pin hasinternal pultup. If no board trace is connected to this pi
the internal pubup resistor of this pin is enoughottever, if pinis
connected to a board trace and not driven, it is recommended that
external 5.1K ohm pultup resistor be used.

3.2 CONFIGURATION STRAPPING SIGNALS

NAME

PIN

TYPE

DESCRIPTION

CHIPMODE[1:0]

G11,F11

Chip Operational Mode: These two inpusignals decide at which
operational mode the chip is chosen.

CHIP_MODH1:0] | OperationaMode
00 Normal
01 IDDR/MBIST
10 AC JTAG
11 PHY Testing

These pins have internal palbwn resistors. If no board trace is
connected to these pins, the intenmall-down resistors of these pins
are enough. However, if pins are connected to a board trace and n
driven, it is recommended that external 280n pultdown resistors be
used.

PORTCFG[2:0]

D12,C11,B12

Port Configuration: They are used tdetermine bw 8 lanesare
distributed arong ports.

Please refer tBort/LaneConfiguration

Thesestrap pirs have no builin internal resistors and can not be left
NC. These pins require the external 5:dikm pullup resistors or 330
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NAME PIN TYPE | DESCRIPTION
ohm pultdown resistors.
CKMODE E12 | Clock Operational Mode: It is useddefine therelationship between

physical SERDES lanes aneference clock

When CKMODE is 0, al8 lanes (0 ¥) of SERDES are driven by one|
referenceclock source.

When CKMODE is 18 lanes of SERDES are driven by two separat
reference clock source vieo pairs of reference clock inputBlease
refer toreference clock operational mofte connectio description.

This pin hasinternal pultdown resistor. If no board trace is connecte|
to these pins, the internal pdbwn resistors of these pins are enoug
However, if pinis connected to a board trace and not driven, it is
recommended that exterr&80-ohm pultdown resistors be used.
HOT_PLUG_EN | *G4 | Hot Plug Function Enable: It is usedto determine the downstream
L port is capable of handling either managed or surprised hot plug e
Besides, the GPIO pins would be redefined forgiog furction if
HOT_PLUG_EN_L = 0.

HOT_PLUG_EN_L and FATAL_ERR_L share the same pin.

This pin has internal pullp. If no board trace is connected to this pif
the internal pulup resistor of this pin is enough. However, if pin is
connected to a board tragedanot driven, it is recommended that an
external 5.1K ohm pultup resistor be used.

PHY_SRAM_ *E4 | PHY SRAM Bypass When set, itvill bypass PHY SRAM.
BYPASS

PHY_SRAM_BYPASSand GPI@30] share the same pin

This pin has internal pulip. If no boardrace is connected to this pin
the internal pubup 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.

SMBUS_EN_L K8 | System Manage Bus Enlale: This signal determines either SMBUS
12C protocol being selected. When tied high, 12C protocol is selects
When tied low, SMBUS protocol is chosen.

This pin has internal pulip resistor. If no board trace is connected t
this pin, the internalydl-up 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 *H4 | 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 strap pinhas no builin internal resistor and can not be left NC.
This pin requires an external 5.4&m pultup resistor or 33@hm
pull-down resistor.

3.3 HOT PLUG SIGNALS

NAME PIN TYPE | DESCRIPTION
SHCL_I2C P4 oD 12C Clock Signal of Serial Hot Plug Controller: This signal
SHCL_I2Cis connected to SCL pin of 12C 10 eapder or CPLD.

This pin require external 5.1Kohm pultup resistor.
SHDA_I2C P3 oD 12C Data Signal of Serial Hot Plug Controller: This signal
SHDA_12C is connected to SDA pin d2C 1O expander or
CPLD.

This pin requires external 5.1Kohm pullup resistor.
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NAME PIN TYPE | DESCRIPTION

SHPCINT_L P1 | Interrupt Input (Active Low) of Serial Hot Plug Controller:
This signal SHPCINT_Lis connected to INT# output pin of 12C
10 expandeor CPLD. When asserted, it notifies Hot Plug
Controller to access the port registers of /O expaadCPLD
for touching changed status to-agesert INT#.

HP_LED[7:0] *N2*D14+C127C14*B13*B14, (0] Hot Plug LED: These signals HP_LED[7:@ive Amber LED

*A12*A13 state by following SFB489 IBPI specification.

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

HP_RST_L[7:0] *H1*J1*¥J3*J2FK4,*K2,*K3,*K1 (@) Surprised Hot Plug Reset:These signals HP_RST_L[7:8five

reset signals to the hot plug slots. They ba controlled by eithe
off-chip PERST_L when booting up system or internal hardwa
when device is hot plugged into the slot.

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

SURPRISE_HP

*E3

Disable Surprise Hot Plug Function:This signal isused to
enablesurprise or managedhot function

1, the ope
0, the

f SURPRI SE_HP
f ope

|
| SURPRI SE_HP

SURPRISE_HP and GP[8L] share the same pin.

This pin has internal pulip. If no board trae is connected to thig
pin, the internal pullip resistor of this pin is enough. However,
pin is connected to a board trace and not driven, it is

recommended that an external 5:Km pullup resistor be used

3.4

REFERENCE CLOCK OUTPUT AND CONTROL SIGNALS

NAME

PIN

TYPE

DESCRIPTION

REFCLKOP[7:0]

F2,D01,D3,B1,C3,C5,B4,A2

REFCLKON7:0]

F1,E1,D2,C1,C2,C4,B3,A1l

O

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

REFCLKIP
REFQLKIN

A4
A3

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 unconnét
the integrated reference clock biffsmot used.

CKBUFPD_L

*G2

Integrated Reference Clock Buffer Power Down SignalThis signal
CKBUFPD_L is used to shut dowthe integratedlock buffer. When
CKBUFPD_L is asserted low, the integrated reference clock buffer
reference clock outputseadisabled.

CKBUFPD_L and GPIO[26] share the same pin.

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

CLKREQ_L[7:0]

*L1,*M1,*M3,*M2,*M4,*M5,*N1,
*N3

oD

Reference Clock Request Signal§hese signals CLKREQ_L[7:0]
are used to request reference clock for active operation. Each port
0..7) ha its own clock request signal. When asserted, the referencg
clock is on for both ends of the link. When deasserted, the referend
clock is off and both ends of the link are put under L1-stabe of
power management.

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

CLKREQ_L[7:0] pins have internal pullp. If no board trace is
connected to these pins, the internalqopliresistors of these [@are
enough. However, if pins are connected to a board trace and not d
it is recommended that extedrb.1K- ohm pultup resistors be used.

CLKBUF_INPUT_

SEL

L3

Clock Buffer Input Select: It is used to select the input of integrated
ref clock buffer.When set high, the input is camedkiernalreference
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NAME

PIN

TYPE

DESCRIPTION

clock surce through REFCLKIP/N pin. When set/|d¢he input is came
from internal PHY clock and REFCLKIP/N pin need be tied to GNO
through 336ohm resistor.

3.5

SIDE BAND MANAGEMENT SIGNALS

NAME

PIN

TYPE

DESCRIPTION

EECK

K13

/10

EEPROM Clock: Clock signal to 4vire EEPROM interface.

Debug ModeEnable (Debug_Mode_EN_L) During system
initialization, EECS_L acts as tiizebug_Mode_EN_Ipin. In debug
mode, it need be tired to low through a 380m pultdown resistor.
This pin has internal pulip resistor. If no board trace is connected t
this pin, themternal pulup resistor of this pin is enough. However, i
pin is connected to a board trace and not driven, it is recommende
an external 5.1k0hm pultup resistor be used.

EEDI

K12

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

EEDO

J14

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

EECS_L

K14

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

SCL_I2C

L14

oD

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

SDA_I2C

L13

oD

SMBUS/I2C Serial Data: Bi-Directional SystemManagemenor 12C
Bus Data. Thipin requiresan externab.1K-ohmpull-up resistor.

[2C_ADDR[2:0

M12,M14,L12

SMBUS/I2C Slave AddressThese pins are used to configure the
value of the three least significant bits of #vétch 7-bit Slave address
Thesepins requiretheexternal 5.1Kohm pultup resistas or 330ohm
pull-down resistors.

3.6

MISCELLANEOUS CONTROL AND STATUS SIGNALS

NAME

PIN

TYPE

DESCRIPTION

PDC_L[7:0]

N4,M11,N12,N13,N14,P12,P14,
P13

Present Detect When PDC_L is asserted lpw indicates this port is
presentOtherwise, iindicates this port iabsent.

Thesepins haveinternal pultup. If no board trace is connected tedh
pins, the internal pullip resistos of thesepin areenough. However, if
pinsareconnected to a board trace and not driven, it is recommend
that exteral 5.1K- ohm pultup resistos be used.

GPIO[310]

E3,E4,F4,F3,G3,G2,G1,H3,H1,J1,
J3,J2,K4,K2,K3,K1,L1,M1,M3,M2,
M4,M5,N1,N3,N2,D14,C12,C14,
B13,B14,A12,A13

110

General Purposel nput and Output: These thirtytwo general
purposepins are programmed aslest inputonly or bidirectional pins
by writing the GPIO output enable control register.

FATAL_ERR_L

G4

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

INTA_L

H4

oD

Interrupt Output Enable: Whendriven low, it indicates that enor
more of the following events/errors are detected: Hot Plug events,
State events, GenesBlrpose Input Interrupt events, Devispedfic
errors, DeviceSpecific CCEP Port Link Interface errors and events,
CDEP-Virtual Doorbell events or CEP-Link Doorbell events.

PORTGOOD_L
[7:0]

H14,G13,G12,G14,F12,F14,E14,
E13

Port Good Status These signals indicate the link status of each po|

OFFi Link is down

Blinking, 512 ms ON, 512 ms OFF (1Hz).ink Up at 2.5 GT/s
Blinking, 256 ms ON, 256 ms ORBHz)1 Link Up at 5.0GT/s
ON' Link Up at 8.0GT/s

PORTGOOD _I[x] is correspondent to Paxt wherey=0¢ 7.

TEST

J4

Test: This pin should be tied to ground through a 3300hmgain
resistor.
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3.7 JTAG BOUNDARY SCAN SIGNALS

NAME PIN TYPE | DESCRIPTION

TCK J11 | Test Clock: Used to clock state information and data into and out o
the chip during switchangemnad ound
registers acces¥vhen JTAG function is not implemented, this pin
should be left open (NC).

TDI J12 | Test Data Input: Used (in conjunction with TCK) to shift data and
instructions into the TAP in a serial bit stream. When JTAG functio
not implemented, this pin should be leften (NC).

TDO H13 O Test Data Output Used (in conjunction with TCK) to shift data out
the Test Access Port (TAP) in a serial bit stream. When JTAG
function is not implemented, this pin should be left open (NC).

TMS H12 | Test Mode SelectUsed to control the stat# the Test Access Port
controller. When JTAG function is not implemented, this pin should
pulled low through a 33@hm pultdown resistor.

TRST_L H11 | Test Reset (Active LOW):Active LOW signal to reset the TAP
controller into an initializedtate. When JTAG function is not
implemented, this pin should be pulled low through aG8on pult
down resistor.

JTAG_SEL_L Al4 | JTAG Selection (Active LOW): When set high, JTAG pins used for
controlling switchdés boundary
accessig PCle PHY internal registers.

3.8 POWER PINS

NAME PIN TYPE | DESCRIPTION

VDDC F6,F8,G7,G9,H6,H8,J79 P VDDC Supply (0.9%V): Used as digital core power pins.

C_VvDDC E5 P VDDC Supply (0.9%V): Used aseference cloclower pins.

VDDR D4,D11L4,L11 P VDDR Supply (1.8V): Used as digital I/O power pins.

C_VDDR A5 VDDR Supply (1.8V): Used as reference clock power pins.

VP F10,G5H10,J5 P VP Supply (0.95V): Used as PCI Expressalogand corepower pins.

VPH D8,L8 P VPH Supply (1.8V): Used as PCI Express analog high voltage powsg
pins.

VSS Al11,B2,B5,B11,,C6,C7,C8,C9,C10[ P Ground: Used as ground pins.

C13,D5,E2,E11,F5,F7,F9,F13,G6,
G8,G10,H2,H5,H7,H9,J6,J8,J10,
J13K5,K11,L2,L5,M6,M7,M8,M9,
M10,M13,N5,N11,R,P5,P11
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14 13 12 1 10 9 8 7 6 5 4 3 2 1
A _JSTQSL GPIQO] | GPIQL] | VSS |PERN[O] | PERN[1] c&il{:m PERN[2] | PERN[3] | C_VDDR REIFF?"K REI'LC"K Rg';cp]"'( Rg,';ﬁ]"'( A
B | GPIG2] | GPIGS] gl%‘; VSS | PERA0] | PERA1] CFKE;O] PERF2] | PERA8] | VSS Rg';ﬁ"'( RgEE]LK vSS Rg';a"'( B
c |GPig4| vss |GPIgs] gFocE vss | vss | vss | vss | vss Rg';([;"'( Rg,';([;"'( Rg';([%"'( Rg,';([;"'( Rg,'\:f[;"'( c

PORT REFCLK| REFCLK| REFCLK|
D | GPIGE] |PERST_| oo | VDDR | PETN[O] | PETN[1] PEIN[Z] | PETN[3] | VSS | VBBR |“ooe™ "oy | opjg D
PORT | PORT | —

E GOOD | GOOD VsS | PETP[O] | PETP(1] PETH3] |C_VDDC|GPIQ30]|GPIQ31]| VSS E
MODE ON[q
U1 | _4a
PORT PORT | CHIP
F GOOD | VSS | GOOD | MODE | VP VSS |GPIOp9]|GPIG28] Rg';‘[zz"" RSE‘[;]"K F
_2] _LI3] [0]
PORT | PORT | PORT | CHIP FATAL
G | coob | GooD | GOOD | MODE | VsS VP | TCoR | GPIG27]|GPIG26] | GPIG2S]| G
_ua] | _Uel | _Us] [1] -
PORT
H GOOD | TDO | TMS |TRST.L| VP VSS |INTA L |GPIG24]| VSS |GPIG23]| H
_LI71
J EEDO | VSS | TDI | TCK | VvsS VP | TEST |GPIG21]|GPIG20]|GPIGR2]| J
EECS
K L | EECK | EEDI | VsS | PETF[7] | PETFe] PETFS] | PETF4] | VSS |GPIQL9]|GPIQL7]|GPIGL8]|GPIgLe]l| K
scL | spa | '2€ CLKBUF
L = ADDR | VDDR | PETN[7] | PETN[6] PETN[5] | PETN[4] | VSS | VDDR | _INPUT| vss |GPIgis]| L
12C l2c
= [0] _SEL
12C 12C | oocy
M | ADDR | VSS | ADDR | o= | VSS | VSS | VSS | VSS | VSS |GPIQLO]| GPIGLL|GPIGL3] GPIGLZ] GPIGL| M
[1] [2]
PDCL | PDCL | PDCL REF PDC L
N = = = | vss [P PERFI6 PERF5] | PERF4] | VSS == | GPIQ8] | GPIQ7] | GPIg9 N
3] 4] 5] ERP[7] | PERFI6] CLKH1] ERP[S] | PERF4] 7 Qs Q7] 5]
PDCL | PDCL | PDCL REF SHCL | SHDA SHPC
P 1 0] - VSS | PERNI7] | PERNIS] | ooy | PERNISI (PERNIT | vss | =0 | ot | vss | ) P
14 13 12 1 10 9 8 7 6 5 4 3 2 1
Figure 3-1 PI7C9X3G8085P Ball Assignmert
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4 FUNCTIONAL OVERVIEW

This chapter provides an overview of the PI7C98885P's major functions.

41 MODES OF OPERATIONS

The PI7C9X3G808GP suppottso modes of operations.
4 BaseMode (Farout Mode)
7 CrossDomain EndPoint (CDEPMode)

411 BASE MODE (FAN-OUT MODE)

The Base mode is one of the Faut mode types. In this mode, the PI7C9X3G808GP supports one upstream port and
up to 7 down ports. Multiple virtual P@b-PCI bridges are e¢mected by a virtual PCI bus, residing in the Switch.

Figure 4-1 Base Mode (Farout Mode) Overview

412 CROSS-DOMAIN END-POINT MODE

The switch supports a CreBomain EndPoint (CDEP) mode allowgn more than one host attached to
P17C9X3G808&5P. 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 can exchange through
P17C9X3G8085Pfor system failover application

P o [

CD

upP

EP

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 betweearial bus interface antthe PHY Interface for PCI
Express Architecture (PIPE). It contains Physical Media Attachment (PMA) and Physical Codilay&ufPCS)
blocks. PMA includes Serializer/ Deserializer (SERDES), BlAdaptiveTX 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 buffeand PIPE PHY
control/status iccuitries. To provide the flexibility forbifurcating 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 &eeds included for PHY builin selftest. The main functions of physical
layer circuits include the conversion between séiidd and parallel bus, provision of clock source for the

The driver characteristics including amplituded preemphasis, otransmit (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 flexibility for user to override orlditiad automaticallycalibrated
settings.

Definition of the Switch Downstream Poé Transmitter presets can be setlANE EQUALIZATION CONTROL
REGISTER(OFFSETfrom 21Chi 238hH. The encoding for the Transmittpresetsis provided inTable 4-1. The
Transmitter Preset encoding of 1010b corresponds to the maximubodst

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 Acces Control (MAC) block, whichis consisted ofphysical layer packet boundary delineation and
formation multiple lanes dekew,scrambler/descramblerclock correctiorfrom inserting skip ordeset,PIPErelated
control/status circuiteind Link Training Situs State Machine (LTSSMis implemented to interface physical layer
with data link layerbuild and maintain the link between two link partners

The switch allows users to control GEN3 Link EQ parameters and link training behavior such as detecfibance
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 transmissiobetwesn two PCI 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 determihéhe
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 requestramemission, otherwise an ACK DLLP would be sent
out to acknowledgen 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 specification, 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 requirement. On the other hand, the chip provides a
flexibility to change the value of ACKatency timer by programming the bit 11 ~ bit O of DLL CSR registers at offset
420424428Hfor G1/G2/G3 speed. The programmable ACK latency timer can reguldredoency 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 the transmitted TLPs whose corresponding ACK/NACK DLLP
have not been received y#then 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/NACK is returned from
the link partner after the replay timer expirésn a relay mechanisnbuilt 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 fie initialization, updatingand montoring of the flow-control credit. All

of the flow control information is carrieidd DLLP that is sent tahe other enaf link. Unlike TLP, DLLP is guarded
by 16bit CRC to detect if data corruption occuRrthermore, DLLP is used to handshake protdmiiveen 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 off2@to 46Chfor users to contid 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 thetransaction layer performs header information rediend vaidates 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 lengtthen a Malformed TLP is reported as an error associated with the regedrin§Cle

also supports Entb-End CRC operation tensure endo-end 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 supportECRC as well.

4.6 ROUTING

The transaction layer implements three types of roytigocols:|D-based addresdased,and implicit rouing. For
configuration reas| configuration writg, 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 destination partvhich is located within the address range indicated by the
address fia carried in the packet headérhe packet header indicates the packet types including memory read,
memory write, 10 read, 10 write, Message Signaling Interrupt (MSI) anddefared messagemiplicit routing is
mainly used to forwardystemmessage traastiors such as virtual interrupt line, power management, and .sbhen
message type embedded in the packet header determines the routing mechanism.
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If the incoming packet cannot be forwarded to any other port due to a miss to hit the desired adgfresstaageted
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 routing rulee tchipalsoimplements a group of TL CSR registers started
from offset4C0Ohto 4DOhfor users to control packet forwarding mode, packet ordering and arbitration scheme etc.

4.7 QUEUE

Six TLP packet typesre defined irPCl ExpresarchitectureMemory read/write 10 read/write, Config read/write,
Completions, Messages, and Atomic. Each of these packet types fits into the separate switchPgsaRequest
Header (PH), PosteRequest Data payload (PD), N&ostedRequest 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 ordering procéd3Dronly contains one DWor all
Nonpost requests except CAS MaOP with 128bit operand 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 queue provides TLReader 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 in PH range fronl8 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 payload data would be put into PD queue. The size of PD queue
ranges from 2KB t@dKB depenling 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 read, 10 read, 10
write, configuration read, configuration write and AtomicOP requésts.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 requests are given additional data credit. The othetypeRsjust given header cdit. 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 ofréries in NPHD range from 8 tt6 depending on the lane width of link.

474  COMPLETION HEADER (CPLH)

CPLH queue provideSLP header space for completion packets. The types of TLP stored in this queue are Cpl, CpID,
CplLk and CpIDLk. Each header space takesl¥e bytes to accommodate @3V header. Please note that there are
no 4DW completion headers. The number of entries in CPLH range fromi@depending on the lane width of link.

4.7.5 COMPLETION DATA (CPLD)

CPLD queue is used for storing completion ditthe 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 range from 2KB to
4KB depending on the lane width of link.
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4.8 TRANSACTION ORDERING

A set of oraring rules is defined to regulate the transactions on the PCIl Express Switch including Memory, 10,
Configuration and Messages, in order to avoid deadlocks and to support the P@ohsemer modelThe ordering

rules defined inTable 42 apply within a $ngle Traffic Class (TC). There is no ordering requirement among
transactions within different TC labels. Since the transactions with the same TC label are not allowed to map into
different virtual channels, it implies no ordering relationship betweetrdffec in VCO.

Table 4-2 Summary of PCI Express Ordering Rules

Row PassColumn Posted Read Non-posted Write | Read Non-posted Write
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
) Yes' Yes Yes Yes Yes
Completion

1. When the Relaxed Ordering Attribute bit is cleared, the Posted Redgasactions including memory wrigad
message request must complete on the egress bus in the order in which they are received on the ingress bus. If the
Relaxed Ordering Attribute bit is set, the Posted Request is permitted to pass over other Roststd Becurring
before it.

2. A Read Request transmitting in the same direction as a previously queued Posted Request transaction must push
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 are not allowed to pass posted write transactions due to the concern that if the read and write
are to the same location, thebsequent data returned from the read request would be stale data.

3. When the Relaxed Ordering Attribute bit is cleared, a
posted data transmitting in the same direction. In this case, the reattathataits in the same direction as the
posted data, and the requestor of the read transaction is on the same side as the completer of the posted transaction.
The posted transaction must deliver to the completer before the read data is returned tester réfcpthe 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 transactions must be given opportunities to pago$ted Read and Write Requests as well as
Completions. Otherwise, deadlsc may occur when some older bridges, which Mot support delayed
transactions are mixed with PCle Switch in the same system. A fairness algorithm is used to arbitrate between the
Posted Write queue and the Npaosted transaction queue

49 PORT ARBITRATION

Among multiple ingress ports, the port arbitration built in the egress port determinesimddaling packetso be
forwardedto the output portSwitch supporhardware fixedRound Robirarbitration algorithmThe port arbitration is
held within the \ittual ChannelQ. At the upstream port& addition to the inteport packetsthe intraport packet such
as configurations completion would also join the arbitration loop to get the sBovic®irtual Channel 0.
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410 FLOW CONTROL

PCI Express employs Cred#ased Flow Controlmechanisnto make buffer utilization more efficient. The transaction

layer transmitter ensures that it does not transmit a TLP to an opposite receiver unless the receiver has enough buffer
space to accept the TLIFPhe transaction layer reiwer has the responsibility to advertise the free buffer space to an
opposite transmitter to avoid packet stdiethis Switch, each port has own separate queues for different traffic
types(Posted, Non Posted and Completianyl the credits of eaclige are continually updated via the data link layer

on the fly. The data link layecompares the current available credits with the monitored ame reports the updated

credit to the counterpaif.no new credit is acquired, the credit reported is sateetifor every 30 us to prevent the link

from entering retrainOn the other hand, the receiver at eaghesgort gets the usable credits from the opposite end

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

to that egress port

4.11 TRANSATION LAYER TRANSMIT BLOCK (TLP ENCAPSULATION)

The transmit portion of transaction layer performs the following functions. They construct the all types of forwarded
TLP generated from VC arbiterespond with the completion packewvhen the local resource (i.e. configuration
register) is accessednd regenerate the message that ternms@diteeceiver to RC if agtg as an upstream port.

4.12 ACCESS CONTROL SERVICE (ACS)

Traditionally, the packet wding between the pe¢o-peer downstream ports is determined by either the address or ID
field embedded in the packet header. Access Control Service (ACS) provides a mechanism for customer to selectively
control access between PCIl Express Endpoints aitiaichthe downstream ports of packet switch. If ACS is enabled in

the ingress port, the pet-peer packet forwarding will follow the rule sets of ACS rather than the destination ID or
address. ACS is implemented as a set of capabilities and contraeregis the associated hardware component. It
brings the following benefits such as preventing the silent data corruption presented in Requests from being incorrectly
routed to a peer Endpoint, validating every Request transaction between two downstrggnerds and enabling

direct routing of peeto-peer Memory Requests whose addresses have been translated when ATS system is being used.
ACS isusuallyenabledor directing all peeto-peer traffic between downstream ports to upstream port.

Please refeto ACS 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 wameFor s
application, more than one target would receive the same packet. By using traditional unicast operation, this packet
would be repeatedly transmitted until all targets receive the same packet. The multicast operation would only require
onetime transmision to serve all targets. The PCle spec defines a Multicast Capability structure containing a
Multicast address range that is dividable into multiple Multicast Group (MCG) with the size of Multicast Window to
enable multicast operatiofihe multicast ad@rss range must be in the same host donMirdticast isnot translated

into other host domain address location for cid@sain multicast transactions.

When the incoming packet hits the dedicated MCG within the Multicast address range defined in Hseporet

will be simultaneously forwarded to the selected egress ports, which have the corresponding MCG bit set in
MC_Receive register, if no blocking happens in ingress port. The ingress port also allows the rhitltaacket

being dropped by endhf 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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5.1 PORT-LANE CONFIGURATION

5.1.1

MODE SELECTION
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P17C9X3G80&P can be configured int@ Ports, 3 Ports,4 Ports,5 Ports, and 8 Ports acro8d.anes by employing
PORTCFG[2:0pins

Table 5-1 M ode Selection

PORTCFG[2] | PORTCFG[1] | PORTCFG[0] | Functional Mode
0 0 0 Reserved
0 0 1 2Port8Lane Configuration
0 1 0 3Port8Lane Configuration
0 1 1 4Port8Lane Configuration
1 0 0 5Port8Lane Configuration
1 0 1 8-Port8Lane Configuration
1 1 0 Reseved
1 1 1 Reserved

51.2 LANE MAPPING

Thetable below shows the mapping of the lanes to the transmission and peiesve

Table 5-2 Lane Mapping

Lane TX Pair RX Pair

Lane 0 PETP[O]PETNIO] PERP[0]PERNIO]
Lane 1 PETP[1]PETNI[1] PERP[1]PERNJ1]
Lane 2 PTTP[2]PETN[2] PERP[2]PERNI2]
Lane 3 PETP[3]PETNI3] PERP[3]PERNI3]
Lane 4 PETP[4]PETNI[4] PERP[4]PERNI[4]
Lane 5 PTTP[5]PETNI[5] PERP[5]PERNI5]
Lane 6 PETP[6]PETN[6] PERP[6]PERN[6]
Lane 7 PETP[7]PETN[7] PERP[7]FERN[7]
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 the switch and the corresponding maximum link width.

Table 5-3 Port Numbering

Port Number PO P1 P2 P3 P4 P5 P6 P7
Link Width x4 X2 x1 x1 x4 X2 x1 x1
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514 PORT-LANE MAPPING
The table below showthe mapping of the lanes to ports in different functional modes.

Table 5-4 Port-Lane Mapping

Lane 2-Port | 3-Port | 4-Port | 5-Port | 8-Port
Lane0 | PO PO PO PO PO
Lanel | PO PO PO PO P1
Lane 2 PO PO P1 PO P2
Lane3 PO PO P1 PO P3

Lane4 | P4 P4 P4 P4 P4
Lane5 | P4 P4 P4 P5 P5
Lane6 | P4 P5 P5 P6 P6
Lane7 | P4 P5 P5 P7 P7

Note: Switch supports automatic lane reversal within a port.

5.2 CLOCK SCHEME

5.21 REFERENCE CLOCK OPERATION MODES

The Switch supports twdalifferentreference clocloperational modedefined by CKMODE. If CKMODE is tied t&00,

the Switchsourced from reference claxis operating under BASE mode. If CKMODE s tiedfii®, the switchdriven

by reference clocks is operating under Cross Domain SeparfgeeRee clock (CDSR) mode. Thenfigured mode
determinediowthereference clock sourc@se connectetb REFCLKP/N[L:0] input pins

For example, whethe Switch is configured to be in tBASE modeall of the 8 lanesaredriven by REFCLKP/N[O].
In this mode,REFCLKP/N[L] are recommendetb beconnectdto the ground.Whenthe Switch isset tobe inCDSR
mode,it allows two different reference clock sources to drive thé&kanes The users can decide hothe reference
clocksare connectedtthe approprte prtsbasedon theappropriatgort lane mapping

When Switch is configuredto be inCDSR mode, chipperats in multiple reference clock domaink this mode,
some of portsvork in one reference clock domain whib¢herswork in another domain. Eadfomain can turn on its
own SSC functionandthe Switch suppats SSC isolation feature to allow ports in different SSC dosraitransfer
packetgo each othecorrectly, given that threquengy differences arewithin 5600ppm.

The Pllowing table illusrates the connectios of REFCLKP/N[L:0] in various usecases when CKMODE iset to
BASE mode. The reference clock soummemesfrom Root Complex (RC). The clockignalis distributed through
buffer or generator to REFCLKP[INO].

Table 5-5 REFCLKP/N[ 1:0] connections when BASE mode is chosen

Usage Case REFF:LK REFCLKP/N[O] REFCLKP/N[1]
Architecture

Single Common/ RC for allports GND

Fanout SRNS/SRIS

If CKMODE is set to CDSR, the usease issimilar to duathost domain The REFCLK architecture is viewed as

SSC isolationThe Switchcan 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 drivé¥) via REFCLKP/N[0] which is the m#n clock for the entire

chip. In this mode, REFCLKP/N[0is isolated from REFCLKP/N[1]which isconnected to P4. REFCLKP/N[0] and
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REFCLKP/N[1] are sourced differently from the RC_x in their own host dasn@ime fllowing table illustrats the
connection of REFCLKP/NEQ] in SSC isolation condition.

Table 5-6 REFCLKP/N[ 1:0] connections when CDSR mode is chosen

Port 0 Port 4 REFCLKP/N[0] REFCLKP/N[1]
x4 x4 RC RC
5.2.2 INTEGRATED REFERENCE CLOCK BUFFER

The builtin Integrated Referendélock Buffer of the PI7C9X3G8@8P supports eight reference clock outpiitse
strap pinCKBUFPD _L is usedo enable or disable the internal clock buffer feature.

When CKBUFPD L pin isde-asserted, the iagrated reference clock buffer is enabled. The clock buffer distributes a
single 100 MHz reference clock input to eight refererioek output paris, REFCLKOP/N:0]. The integrated clock
buffer requires 100 MHz differentialack inputs through REFCLKIP/Idins as shown iffable12-4.

When CKBUFPD L pin is asserted high, the integrated clock buffer is in power down mode and disabled. The 100
MHz reference clock output paiese disabled.

The connectin of REFCLKOP/N7:0] pins of PI7TC9X3G808P and the reference 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]

Reference Clock
Source Pins

REFCLKOPD]
REFCLKON[]

REFCLKOP(1]
REFCLKON[1]

REFCLKOP{2]
REFCLKON[2]

REFCLKOP(3]
REFCLKON[3]

REFCLKOP[4]
REFCLKON[4]

REFCLKOP(5]
REFCLKON[5]

REFCLKOP[6]
REFCLKON[6]

REFCLKOP(7]
REFCLKON[7]

Reference Clock|
Destination Pins

SeeNote

Downstream
Port 1 device

Downstream
Port2 device

Downstream
Port3device

Downstream
Port4 device

Downstream
Port 5 device

Downstream
Port 6 device

Downstream
Port 7 device

Note: When CKMODE is set to BASE mode, REFCLKOP/Nfah beconnectdto REFCLKP/N[0]or external reference clock sourghen
CKMODE is set to CDSR mode, REFCLKOP/N[0] isunsed and REFCLKP/N[1:0] are connected to external reference clock sources which need
belong to the same clock buffer.

The REFCLKOP/N[7:0] is not only eéabled or disabled by a global control sigG&BUFPD_L, but also controlled
by CLKREQ_L[7:Q] 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 thellowing tables.

Table 5-8 Output Control for REFCLK OP/N[7:0]

Reference Clockl o\, REFCLKOP[1] | REFCLKOP[Z] | REFCLKOP[3] | REFCLKOP[4] | REFCLKOP[S] | REFCLKOP[6] | REFCLKOP[7]
Source Pins ee Note REFCLKON[1] | REFCLKON[2] | REFCLKON[3] | REFCLKON[4] | REFCLKON[5] | REFCLKON[6] | REFCLKON[7]
Clock Request

- KLREQ_L LKREQ_L[L LKREQ_L[2 LKREQ_L| LKREQ_L[4 LKREQ_L| LKREQ_L| LKREQ_L[7
Control Pins CKLREQ_L[0] | CLKREQ_L[1] | CLKREQ_L[2] | CLKREQ_L[3] | CLKREQ_LM4] | CLKREQ_L[S] | CLKREQ_L[E] | CLKREQ_L[7]

Note: When CKMODE is set to BASE mode, REFCLKOP/N§@h beconneceédto REFCLKP/N[O]or external reference clock sourtéhen
CKMODE is set to CDSR mode, REFCLKOP/N[0] isunsed and REFCLKP/N[1:0] are connected to external reference clock sources which need
belong to the same clock buffer.

The CLKREQ_L[0] is an upstreagontrol signal that should be connected from the switch output with external pull

up to the CLKREQ_L pin on the host chip (Root Complex). $ilvi#éch combines the CLKREQ_T{1] and drives the
resulting signal out on the CLKREQ_L[0]. When endpoints do netteny packets to transmit, the switch and
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 _Ibj®]

on its upstream port. If the Root Complex does not have any packets requiring transmission, it does not drive the
CLKREQ_LJ[O] 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
Clock BufferControl Registefoffset 55Ch. bit[31:24]) through 12GMBUS or EEPROM.
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5.3 EEPROM INTERFACE

The EEPROM interface consists of four pins: EESK (EEPROM clock), EEDI (EEPROM serial data input), EEDO
(EEPROM serial data output) and EECS(EEPROM chip select). The Switch supports @ 3byte address SPI
EEPROMparts and automatically determines the appropriate addressing mode. The EEPROM is used to initialize a
number of registers before enumeration. This is accomplishedRERST Lis deasserted, at which time the data

from the EEPROM is loaded. The EE®GM interface is organized into a-b# base, and the Switch supplies ahi8
EEPROM word address.

5.3.1 EERPOM ACCESS MODES

The Switch may access the EEPROM in a WORD format by eittigzing 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 interactiggitalbws 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 30Ch and 310h.

5.3.2 EEPROM MODE AT RESET

During a reset, the Switch automatically Isalde 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 autoload initiates right
after the reset.

During the autoload, th8witch will read sequetial words from the EEPROM and write to the appropriate registers.
Before theSwitchregisters can be accessed through the host, the autoload condition should be vengtaelinigybif4]

offset 30&h (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 contplete

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

04h CFG_PORT 1% Configuration Port Address

Bit[7:0]: port number

Bit[15:8]: mustfix to 00h

06h CFG_OFFSET_ADDR 1% Configuraion Register Address
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)
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5.4 SMBUS INTERFACE

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

device can communicate with the rest of the system. The SMBus interface on the PacketsSavitétiirectional

slave interface. Itan 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 or other SMBus devices, can read or write to
every RW configuration register (read/weritegister). In addition, the RO and Hwint registers (i@algt and hardware
initialized registers) that can be atitmded by the EEPROM interface can also be read and written by the SMBus
interface. This feature allows increases in the system expamgabii flexibility in system implementation.

3.3v

Rp

:| Rp: Pull-up Resistors

SMBCLK

SMBDATA

A

Y ¥ Y Y
scL_Ic sDA_I'c

External SMBUS Master

PI7TC9X3G808GP

Figure 5-1 SMBus Architecture Implementation

The SMBus interface on the Packet Switch consists of one SMBus clocg@iin 20, a SMBus data pingDA_120),

and 3 SMBus address pin2C_ADDR[2:0]). The SMBus clock pin provides or receives the clock signal. The SMBus

data pin facilitates thdata transmission and reception. Both of the clock and data pins-diredtional. The SMBus

address pins determine the address to which the Packet Switch responds to. The SMBus address pins generate
addresses according to the following table:

Table 5-10 SMBUS Address Pin Configuration

BIT SMBus Address
0 12C_ADDRJ0]
1 12C_ADDR][1]
2 I2C_ADDR[2]
3 1
4 0
5 1
6 1

Software carchange the&SMBus Slaveaddress, bprogramming thesMBusi2C Control Registe SMBugI2C 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 writd&-Gregisters
Block Write (command BAh), followed by Block Read (command Bi¥Wised to read CFG registers
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Block Read Block Write Process Call (commands BAh, CDh) can also be used to read CFG registers
54.1 SMBUS BLOCK WRITE

The Block Writecommand isused to wie to theSwitch registers. General SMBus Block Writes dlfestrated in
Figure5-2 andFigure5-3. Table5-11 explains the elements usedHigure5-2 andFigure5-3.

| s| Slave Addr |Wr| A| Cdeode:BEh| A| Byte Count =8 | A | Cmd Byte1 | A| Cmd Byte 2 | A| CmdByte3| 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 Byte1l | A| Cmd Byte 2 | A | CmdByle3| A|

| Cmd Byte 4 | A‘ Data Byle 1 | A| Data Byte 2 | A | Dala 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 thaire receied with incorrect Cmd Code are NACKed, starting from the wrongdstteng
and including subsequent bytes in the packet. For example, if the Byte Count value is n@witch& ACKs the
byte corresponding to the Byte Count value, as well as any Pts tollowing 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 thawrite), and retuns NACK for tte 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 includeRBE byte.

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 bytebit[3:0], and 3 Command bytebit 7, combine to form &-bit Port
Select.
7 Port Select[0]
2" Command bytebit[3:0], and 3rd Command byte, bit 7, combine to form-it5Port
Select.
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Field (Byte) On Bus Bit(s) Value Description
Port Select [4:0] is uskto select Port to access.
6 Reserved

5:2 Byte Enable

Bit Description

Byte Enable foDataByte 4 (Switchregisterbit[7:0])
Byte Enable foDataByte 3 (Switchregisterbit[15:8])
Byte Enable foDataByte 2 (Switchregisterbit[23:16])
Byte Enable foDataByte 1 (Switchregisterbit[31:24])

g b~ WN

Command Byte 3

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: Addres®it[1:0] are fixed to 0.
Data Byte 1 7:0 Data write to register bit[ 31:24]
Data Byte 2 7:0 Data write to register bit[ 23:16]
Data Byte 3 7:0 Data write to register bit[ 15:8]
Data Byte 4 7:0 Data write to register bit[ 7:0]
PEC 7:0 Packet Error Code

The table belows a sample to write SSID/SSVID register (offgedh) in Port 1. The register value is 1234 _5678h,

with all bytes enabled, and without 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 Bit[ 7:1] for theSwitch default Slave address of 68h, with bit 0 Cleared
indicate a Write.
2 Commamn 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 Bit[6:4] T must fix to 000b
Bit[3:0] - Port Select4:1] (for Port 1)
6 Command Byte 3 BCh Bit 7 is Port Sele¢0]
Bit 6 isreserved
Bit[5:2] are the for Byte Enables; all are active
Bit[1:0] are register Addredst[11:10]
Command Byte 4 2Ah SwitchRegister Addresbit[9:2] (for offsetA8h)
Data Byte 1 12h DataByte for registebit[31:24]
9 Data Byte 2 34h Data Byte for registelnit[23:16]
10 Data Byte 3 56h Data Byte for registeit[15:8]
11 Data Byte 4 78h DataByte for registebit[7:0]
54.2 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, followeg aSMBusRead of the corresponding
register. There are two waysSavitchregister can be read:

Use a Block Wite, followed by a Block Read. The Block Write sets up the parameters including Port Number,

register address and Byte Enables, and the Block Read petfa@rastual Read operation.
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Use a Block Read Block Write ProcessCall. This command is defined bigg 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 d¢he message ratos the

register datapecified by the Block Write

The Switchalways NACKs any incorrect command sequences, starting with the wrong Byte. Upon receiving the Block
Read command, th8witchreturns a PEC to thiglaster,if after the 4th byte ofegister data, the Master still tespts

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

Incorrect command sequences algays NACK,starting withthe byte thatd incorrect. (Refer tdable5-13.) On the

Block Read command, a PEC is returned to the Master, if after the 4th byte of CSR data, the return Master still requests
for one additional byte. As a Slawbe Switch 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 Byle | 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 |SIaveAdress

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 Returnr6FG 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
A 1 Acknowledge(this bit position may be 0 for an ACK or @rfa 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
CommandByte 1 011b = Write register
100b = Read register
7 Reserved
6:4 Reserved Must fix to 000b.
CommandByte 2 3.0 Port Select[4:1]
2" Command bytebit[3:0], and 3 Command bytebit 7, combine to form &-bit Port
Select.
7 Port Select[0]
2" Command bytebit[3:0], and 3rd Command byte, bit 7, combine to form-it5Port
Select.
Port Select [4:0] is used to select Port to access.
6 Reserved
5:2 Byte Enable
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Field (Byte) On Bus Bit(s) Value Description
Bit Description
2 Byte Enable foDataByte 4 (Switchregisterit[7:0])
3 Byte Enable foDataByte 3 (Switchregisterit[15:8])
4 Byte Enable foData Byte 2 (Switchregisterit[23:16])
Command Byte 3 5 Byte Enable foDataByte 1 (Switchregisterbit[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: Addres®it[1:0] are fixed to 0.

Command Code 7:0 BDh for Block Read

Data Byte 1 7:0 Return value for CFG register bit[ 31:24]
Data Byte 2 7:0 Return value for CFG register bit[ 23:16]
Data Byte 3 7:0 Return value for CFG register bit[ 15:8]
Data Byte 4 7:0 Return value for CFG register bit[ 7:0]

Table5-14, Table5-15, Table5-16 andTable5-17 are a sample to Read SSID/SSVID register (offs&tt) in Port 1.
The register value is 0000_00Qafith 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 Bit[ 7:1] for theSwitch default Save address d@8h, with bit 0 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 Command Byte 2 00h Bit[ 6:4] - must fix to 000b
Bit[3:0] - Port Select4:1] (for Port 1)
6 Command Byte 3 BCh Bit 7 is Port Sele¢0]
Bit 6 isreserved
Bit[5:2] are the for Byte Enables; all are active
Bit[1:0] are register Addredst[11:10]
7 Command Byte 4 2Ah SwitchRegister Addrssbit[9:2] (for offsetA8h)

Table 5-15 SMBus Block Read Portion

Byte Number Byte Type Value Description

1 Address DOh Bit[7:1] value for theSwitch Slave address o88h, with bit O Cleared tq
indicate to mdicate a Write.

2 Block Read Command Code| BDh Command code for Block Read $#itchregisters.

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

Byte Number Byte Type Value Description
1 Address D1h Bit[7:1] value for theSwitch Slave address of 68h, with bit O 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]
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Byte Number Byte Type Value | Description

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) OnBus 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 Readlock Write Process Call sequence is illustrated in
Figure5-5. Alternatively, a general SMBus Block ReaBlock Write Process Call with PEC sequence is illustrated
Figure5-6.

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 part of tis command has éhsamesequence 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 followedby Block ReadTable5-18 lists 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 Gl

| 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 | 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

5.5 I12C INTERFACE

Inter-Integrated Circuit @C) is a bus used wonnect Integrate@ircuits (Cs). Multiple ICs can be connected to &6 |
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 fuaiteratgirding3C
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 alldisdevice Configuration registers
to beprogrammedread from or written tq independent of theCl Express upstream Link.
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Figure 5-7 Standard Devices td2C Bus Connection Block Diagram

The FC interface on the Packet Switch consists of@ ¢lock pin GCL_120), a I1°C data pin DA _120), and 3 fC
address pind2C_ADDR[2:0]). ThelC 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 iC address pins determine the
address to which the Packet Switch responds te. ihaddress pins generate addresses according to the following
table:

Table 5-191°C Address Pin Configuration

BIT 12C Address
0 I2C_ADDR[0]
1 I2C_ADDR[1]
2 I2C_ADDR[2]
3 1
4 0
5 1
6 1

Software canchange thd?C Slaveaddress, byrogramming theSMBus/EC Control Register SMBu&’C Device
Addressdfield.

5.5.1 I2C REGISTER WRITE ACCESS

The Switch Configuration registersan be read from and written to, based ug@nrégister Read and Write operations,
respectively. An4C Write packet consists of Address Phase bytes and Command Phasilyvesi byone tofour
additional fC Data bytesTable5-20 defines mapping of théC@ Data bytes to the @figuration register Data bytes.

The FC 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 generates an invalid commatie targetedswitchregister is not modifiedThe Switch considers the 1st

Data byte of the -byte Data phase, following the four Command bytes inGbenmand phaseasregister Byte3
(bit[31:24]). The nexthree Data Witesaccess registdBytes 2 through Orespectively Four Data bytes are required,
regardless of the Byte Enable Settingshe €ommand phase. The Master can then generate either a STOP condition
(to finish the transfer) or eepeated START condition (itart a new transfer)f the 1°C Master sends more than the

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

extra Datebyte(s).
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Table5-21 describes eacHC Command bytéor Write access. In the packascribed irFigure5-8, Command Bytes
0 through 3 for Writes follow the format specifiedTiable5-21.

Table 5-2012C Register Write Access

I12C 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 Byte 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" (1) 7 Reserved
6:4 Reserved.Must fix to 000b.
30 Port Select[4:1]
2" Command bytghit[3:0], and 3 Command bytebit 7, combine to form &-bit Port Select.
39(2) 7 Port Select[0]
2" Command bytehit[3:0], and 3rd Command byte, bit 7, combine to formkit®ortSelect.
Port Select [4:0] is used to select Port to access.
Reserved
5:2 Byte Enable
Bit Description
2 Byte Enable foDataByte 4 (Switchregisterbit[7:0])
3 Byte Enable foDataByte 3 (Switchregisterbit[15:8])
4 Byte Enable foDataByte 2 (Switchregisterbit[23:16])
5 Byte Enable foDataByte 1 (Switchregisterbit[31:24])
0 = CorrespondingSwitchregister byte will not be modified
1 = CorrespondingSwitchregister byte will be modified
1:0 Switch Register Address [11:10]
4" (3) 7:0 Switch Register Address [9:2]
Note: Addres®it[1:0] are fixed to 0.

Figure 5-8 12C Write Packet

I°C Write Packet Address Phase Byte

Address Cycle
START 7654321 0 ACK/NAK
S Slave Address [7:1] Read/ert'e 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 O Byte 1 Byte 2 Byte 3
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I°C Write Packet Data Phase Byte

Write Cycle
76543210 ACK/NAK 76543210 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 writingSihétch SSID/SSVID registerdffsetA8h) for Port 0,
with data 1234_5678h.

Note: TheSwitchhas a default’C Slave address [6:0] value of 68h, with i2€_ADDR[2:0] input having a value of
000. The byte sequence on th@ Bus, as listed in the lfowing tables, occurs after the START and before the STOP
bits, by which the’C Master frames the transfer.

Figure 5-9 I2C Register Write Access Example

I°C Register Write Access Examplé Address Cycle

Phase Value Description
Address DOh Bit[ 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 Addres®it[11:10]
7:0] Switch Register Addres®it[9:2]

3 2Ah

[
[
[
[

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 O

Figure 5-1012C Write Command Packet Example

I°C Write Packet Address Phase Bytes

1% Cycle
START 7654321 0 ACK/NAK
s Slave Addres4101 000b Read/Write Bit A
- 0 = Write
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
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| 0000_0011b | | 0000_0000b | 0011_1100b 0010_101( | |
I°C Write Packet Data Phase Bytes
Write Cycle
76543210 | ACK/NAK | 76543210 | ACKINAK | 76543210 | ACK/NAK | 765432D | ACKINAK | STOP
Register Byte 3 A Register Byte 2 A Register Byte 1 A Register Byte 0 A P

5.5.2

I2C REGISTER READ ACCESS

When the iC Master attempts to readSavitchregister, two packets are transmitted. TH@acketconsists ofAddress
andCommand Phadeytes to the Slave. Thé“packet consists of Address and Data Phase bytes.

According to thd®C Bus v2.1, a Read cycle is triggered when the Read/Write bit (bit @h@ff' cycle is Set. The
Command phase reads the requested register conterthéntoternal buffer. When thEC Read access occurs, the
internal buffer value is transferred on to tR€ Bus, starting from Byte 3it[31: 24]), followed by thesubsequent
bytes with Byte 0 pit[7:0]) beingtransferred last If the PC Master reques more than four bytes, tt&witch re-
transmits the same byte sequence, staftorg Byte 3 of the internal buffer.

The F'and 2°1°C Read packetserformthe following functions:
1% packet - Selects the register to read
2" packet - Reads the regter (sample ™ packet provided is for a-fit Switch|°C Slave address)

Although two packetgiare 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 pgdkasterdoes notrelinquish the bus) and generating
REPEAT START.

Table5-22 describes eacHC Command bytdor Read access. In the packescribed 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" (1) 7 Reserved
6:4 Reserved Must fix to 000b.
3.0 Port Select[4:1]
2" Command bytebit[3:0], and &' Command bytgbit 7, combine to form &-bit Port Select.
392) 7 Port Select[0]
2" Command bytebit[3:0], and 3rd Command byte, bit 7, combine to formkitFort 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 (Switchregisterbit[7:0])
3 Byte Enable foDataByte 3 (Switchregisterbit[15:8])
4 Byte Enable foDataByte 2 (Switchregisterbit[23:16])
5 Byte Enable foDataByte 1 (Switchregisterbit[31:24])
0 = CorespondingSwitchregister byte will not be modified
1 = CorrespondingSwitchregister byte will be modified
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Byte Bit(s) Description
1:0 Switch Register Address [11:10]
4" (3) 7:0 Switch Register Address [9:2]
Note: Addres®it[1:0] are fixed to 0.

Figure 5-1112C Read Command Packet

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

1% Cycle
START 7654321 0 ACK/NAK
S Read/Write Bit
Slave Address[7:1] ) A
0 = Write
I°C Read Command Packet Command Phase By{ést Paclet)
Write Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK
Command Command Command Command
A A A 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
Read/Write Bit
S Slave Addess[7:1] A
1 = Read
I°C Read Data Packet Data Phase Byte 2Packet)
Write Cycle
76543210 | ACK/NAK 76543210 | ACK/NAK 76543210 | ACK/NAK 76543210 | ACK/NAK STOP
Regist Regist! Regist! Regist
gister A egister A egister A egister A P
Byte 3 Byte 2 Byte 1 Byte O

The Pllowing tables illustrate a sample 12C packet for readingthiich SSID/SSVID registerdffset A8h) for Port O.
The default value for SSID/SSVID register is 0000_0000h.

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

Figure 5-12 12C Register Read Access Example
I°C Register Read Access ExamplieAddress Cycle (£ Packet)

Phase Value
Address DOh

Description
Bit[ 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 O [7] Reserved
[6:4] must fix to 000b
[3:0] Port Selecf4:1]
2 3Ch for Port 0 [7] Port Selecf0]
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Byte Value Description
[6] Reserved
[5:2] Byte Enable, All active.
[1:0] Switch Register Addresd®Bit[11:10]
3 2Ah [7:0] Switch Register Addres®it[9:2]

I°C Register Read Access Example2™ Packet

Phase Value Description
Address Di1h Bit[ 7:1] for SwitchI2C Slave Address (68h) with last bit (bit 0) for Read = 1
Read 00h Byte 3 of Register Read
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 Read Command Packet Address Phase Bytes'(Racket)

1*' Cycle
START 7654321 0 ACK/NAK
S Slave Addres4101 000b ReadNVrl.t e 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 Command Command Command
Byte O A Byte 1 A Byte 2 A 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"{ZPacket)
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 parallelThe switch implements both surprised/managed

and serial/parallel hegtlug types inthe downstream portS'he HOT_PLUG_ENstrap pinshould bes e t tto A 10
enable hot plug functioim the downstream portsf the switch

6.1 HOTPLUG 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 TYPEstrappinn s set to filo, the chdatgpugimede.operating under

- Hot Insertion Procedures:

7 Present Detect Pin (i.DC_L[7:0]s asserted

71The corresponding fiPresence Detect Changeo and fAPres
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 even

7 Wait for 100ms and then deassert the corresponding downstream res&® (iRST_L[7)0]

7 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 is removed asynchronously or under abnormal con¢(iiotiumanEr r or &)
7 Either inband or ouband Present Detect sensing 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 upstrgaort will be dropped silently
7 Assert Present detect change 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 thespmmeling hot plug reset signal

During powerup, the chip scans 10 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 intel®t parallel bus. The-8it mapping is defineth Table6-1.

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

BIT DIRECTION CPLD SIGNAL NAME
0 O FAULT
1 (0] 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 used (Debug Only)
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Among these signals, ATNLED and\RRLED defined in PCle specification are repurposed to represent FAULT and
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LOCATE to be compliant with SFB489 for blinking LEDs. For details, please refer to LED Management

specification.

The switch hot plug controller supports multiple 12C/SMBIik& 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 EEPRAMLTSSM 2 Regster, Bit[30] and LTSSM 3 Register,Bit[6:0]. Each

downstream port is correspondent to one equivakdrit ®© expander with the following Port/Address mapping table.

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

Downstream Port
P1 P2 P3 P4 P5 P6 P7 P8
Number
Address 40h 41h 42h 43h 44h 45h 46h 47h

6.1.2 SURPRISED PARALLEL HOT PLUG

The parallel mode of Surprised Hot Plug is very similar to its serial mode except that BoisCRquired to control

LED. Instead, the chip outputs LED signals (i.e. HP_LED [7:0]) to drive Amber LED directly and the blinking follows
SFR8489 IBPI specification.

6.1.3

If the device is inserted or removed synchronously withphag management software from downstream port, it is

MANAGED SERIAL HOT PLUG

called managed hot plug. When HOT_PLUG _TY&Ep pini s s et

plug mode.

Hot Insertion Procedures:

7 User inserts card
7 User closes MRL

7 User intiates hotinserted sequence 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 hetemoved sequence Ipyessing Attention Button
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 theprocess of hot insertion and removal, there are hot plug events corresponding to slot status bits ready for
generation. WherHot-Plug Interrupt Enableit is set, either MSI or INT message is issued to notify S/@f f

processing.

When powetup, the chip uses I2C clock and data signals to scan eitHgit €640bit IO Expander dependent on the

to

oo,

the chip

setting ofLTSSM 2 REGISTER OFFSET 398hThe 10 Expander responds an interrupt G@EPCINT 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 1it mapping of managed hot plug events for 12Csbijuencesi definedn Table6-3
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Table 6-3 CPLD Signal Name Mapping for 16bit IO Expander

BIT DIRECTION CPLD SIGNAL NAME
0 o) PWRLED
1 o) ATNLED
2 o) PWREN
3 o) RECLKEN
4 o) PERST
5 o) INTERLOCK
6 N/A N/A
7 [ SLOT#[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 correspdadere equivalent 16it 10 expander with
the following Port/Address mapping table.

Table 6-4 Port/Address Mapping for 16-bit IO Expander
Downstream Port
Number

Address 40h 42h 44h 46h 48h | 4Ah | 4Ch | 4Eh

PL | P2 | P3 | P4 | P5 | P6 | P7T | P8

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 resetfheéeclock and individual downstream
reset/reference_clock under initial povwgy condition. The second chart demonstrates the timing sequence of clock
and reset for device inserted or removed under power active condition.
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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 the software running on tRRIMARY HOST, enables data exchange amangltiple PClebased
hosts This feature allows the system to implem&ikt-over or ceprocessoffunctionalities. These two use cases ar
briefly described in the following sections with the suitable 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 anthe failure is detected The CDEPMode Switch Model facilitatesthe dataexchangeacross
domairs of theprimary and secondary hesandswapsthe roles of the hosts in the event tife primary host'Sailure.
The CDEPModeSwitch Modelusedin thefail-over ue caseis shown in the illustration belaw

Back-up
Host
CD
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 backup host carswap

its role to theprimary hostand itsCDLEP portbeing 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 he previous
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 systerareminimal during the failover transition.

7.1.2 CO-PROCESSOR

Theco-processoran beconnected téhe CDLEP port to offload the computation on the primary host. Thestration
below showsa co-processounit (CP), which worls with the Primary Hostto form atwo-processor systenThe DMA
function ofthe PRIMARY HOSTs upstream poris enabled to move data among #xémary Hostand ceprocessor 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-Processor Us Case

7.2 PORT CONFIGURATION

The Primary Hostcanconfigurea link CDEP portasa generic PCle EndéPoint. This allows the secondary host(s) the
ability to link to the switch CDERport duringPCe enumerationThe enumeration proceswludes BIOS startup,
operating system staup, and/or subsequent PCle 4pilg or dynamic enumeratisnnitiated by the host operating
system

Before the Primary Hostcan enablethe CDEP function, theSwitch hasto be configured intahe CDEP mode and
designatethe CDEPport to asthe upstream port of a generic emuint. The configuration isperformed through
EEPROM programming at powap. In order tooperae in the CDEP modethe Switch is required to set @hCD
Mode and Switch CD Modefor the CDEP port configuratian The Chip CD Mode andwitch CD Modearedefined
in theDevice Configuratio® and2 Registes respectivel.

In order to support the CDEP mode, tBeitch has to contaira CrossDomain Virtual EndPoint (CDVEP). The
CDVEPacts as an agent to bridge RIMARY HOSTand other host domgiand only exists in thBwitch

In addition tothe CDVEP, the Switch hasrather type oEnd-Point, called CrosdDomain Line EndPoint (CDLEP)
The CDLEPIs visibleto the Local Host (LH) but notthe PRIMARY HOST. The CDLEP bridge the communications
between th&.H andotherHOST. The table belovdescritesthe 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 dégnated as a CDLEP port. Onttee portis chosen as CDLEP 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 configures a set of CDEP Link address translatidnghe Switch. The translations allow the
LocalHosttoaccess t he CGhd BAR2/BARB &nd BARABIARSsimilar to accessinghe other HOST
locations The PRIMARY HOST softwareis responsible fomanagng the memory regiosappropriately to implement
and emulate the CDLEP efaint behaviors.

The PRIMARY HOST defines either or both of a Direct Address Translation (DAT) range, and an Addressuipook
Table (ALUT) for the BAR translatiafor theLH to access tmtherHOST memorylocations ThePRIMARY 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 the PRIMARY HOST or other LH memoryocations

7.3.1 DIRECT ADDRESS TRANSLATION (DAT)

The PRIMARY HOST arranges a contiguous memory blockhe LH domain by setting BAR Configuration registers
with the choseDAT. The BAR2/BAR3 and BAR4/BARS5 have their own cesponding contiguous memory blocks.
These memory blocks are characterizedh®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 storeamdbatsen
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
configuration 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
Addres LookUp Translation(ALUT). The ALUT allows multiple translated address blocks dnon-contiguous
address range. The Winddsize bits defined earlier can be partitioned into 7 index bits and the rest lower address bits
can form Pag&ize bits. The minimmm page size is 8KBLMB dividedby 128. The 7 index bits 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&fset91Chand920hif

the translated address@4d-bit. The software then updates the index and Command (set to write) fields of the CDLEP
at offset 918h.Whenperforming LUT entry read, the softwahas to program index and Command (set to read) fields
of the CDLEP abffset918h, and then read 91Ch &@Dhto get the LUT data.

7.3.3 ID TRANSLATION

In the event wheia PCle read or write is initiated in théd PCle domainand the read/writeargetsthe PRIMARY
HOST memoryor an enepointin the PRIMARY HOSTPCle domainthe 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 PCle RequestorhBs 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 configure a set of CDEP Virtual address translatioibe 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 approacheghe Direct Address Translation anihe Address LookUp table
Translation. Please refer to the sectiorC&fVEP nfigurationRegisterfor related BAR translation setup registers
such aBAR Configuration BTR, ALUT Access Contrgland more

TheRID translationin PRIMARY HOST domainis the same athe translatiorin the LH domain. The only difference
is in buildingthe RID LUT. However,the RID tableis programmed bthe PRIMARY HOST in 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 svéparific scratchpad and doorbell registers fosirse
Hostto-PRIMARY HOST/Host communication By definition, custom driver or diagnostic coderequiredto run on
the hosts.As a resultthe PRIMARY HOST or Local Host must determine their visibiliyhen a CDEP port emulked
a generic Bd-Point. The registers must appear in PCle configuratiotejauserdefined regions.

If the PRIMARY HOST intendsto makethe scratchpad and doorbell registers visible to the hostPREMARY
HOST shoulddefine a CDEP Link property that enables a-pogfetchable 3bit BARO containing these scratchpad
and dmrbell registersA 4K range is allocated for CDLEP within the BARt an offset address defined in the table in
section9.2.3of the register reference document

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

at offset 9E4h~A00h), and one set of 3Bit doorbell registrs (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 rgisters are utilized to process (set/clear/mask/unmask) interrupt in order to notify
the destination 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 bt registers can be set/clear by both of hosts either in the same
domain or in different domain. If theRIMARY HOST uses the PCle configuration command to acsesatclipad

and doorbell regiters, it keep track of itEnd-Pointdefined regionand restict its range so it does not go over the
offset 9C4h. If the memory commands are used to access these registers in the CDPBRVIKRY HOST has to
enable a noprefetchable 3bit BAR3. A 4K range is allocated for CDLEP within the BAR at an offset adress
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 thahcludesa set of buffers to asynchronously

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

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

The DMA engine is divided intsinde or multiple physicalchannelg2 per engine)providing a reserved portion of

the buffer pool, and access to a setidiial channelg2 per physical channel¥he virtual channelallow the software

initiator to submitlock-freerequests, or partitioaccess to the channel among a set of cooperating software subsystems.

The initiator accesses the DMA engine using a physical/virtual channel (hereafter abbreviated as channel) to submit
descriptors Each descriptor tells the engine to read from a Ddddtcei nt o one of the channel 6s
then performs a corresponding write to a DMdestination

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

. Device Status CollectiorA host CPU can offoad blockingMMIO reads of device status registers to the DMA
engine for asynchronous processing.
Peerto-Peer EP TransferA host CPU can offoad memory copies between a set of managed devices in the
Switch.
Peerto-Peer LH TransferA set of cooperating LHs connected thrbuey pair of CDEP ports 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 attacksa DMA

driver to tre DMA functionbased on the software model for the switch deployment to initialize and manage the set of
channels (descriptor queues), start/stop/restart the channels, and perform appropriate error handling.

8.2.1 DMA FUNCTIONS

The Switch's EEPROM and switchanfiguration registerareset 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 50Chylefined in upstream poifPort 0) is wed to configure DMA
function (bit[19:18]) under various CD modesit{ti7:16]) (Please refer t&€DEP Chapterfor CD mode defirtion).
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 uponriile
11 DMA functions enabled for PO only

8.2.1.1 DMA MODE BIT DEFINITION

Bit #1: Decideif DMA function is enabled in the port connected to LH or MH
0: DMA function is disabled
1: DMA function is enabled

Bit #0: Determinsif 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 setilihgse portsra respectively
AP0 pmidA CDLEP port o. A comprehensive table as shown bel
being assigned to these three types of ports in terms ofCD and DMA modes.

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

CD Mode DMA Mode | PO/FO 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-Pat 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: Up-Port* meanghat CDVEP exists in the UfPort host domain

8.2.1.3 ENUMERATION

The PCle configuration space for each port that has been configured for DMA will enumerate one or more DMA
Functions (TypeO configuration space headers), with a-dedihed vendng device, and class code indicating DMA,

and a set of control registers associated with apmefetchable BAR. Software will enumerate each DMA Function
and program BARs. These configuration registersfdioction #1 or fundon #2 is defined in the chapter &f 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 registers are accessed 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 sectic5 of this document. For each channel, it will add an additional 100h offset to indicate 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 addroffset as follows: register offset + (number of channel) x 100h. Software can
check the Channel ID field (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 cortrol register space will include a@4i t pointer to the i/o address bas
and the size of the descriptor ring. Software will program the DMA registers to configure each descriptor ring, from
which a channel will prefetchThe channel will support a total size for each descriptor ring of at most 4096 entries.

8.2.2.1.1 DESCRIPTOR POINTER REGISTER

The 1 /0O address base of each @64ibiaananeel décsiptodrime bmgeipgnteoat r i n g
reqgister offset 0Ch and 10Mhe software has 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 programmedeunister offset 24{Bit 12:0 in Channel Descriptor Ring Size for
Prefetch register). The maximum descriptor ring size is 4096 entries. The Bit 28:16 of this register indicates the next
descriptor index is going to be feeched.

8.2.2.2 DMA OPERATIONAL REGISTER

The DMA control register space will include a control regisB"A Control and Status Regqisterat register offset

20h) for each channel to start, stop, abort, pause, and resumedaMiy for the channel. Software will update the
control register 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 startihg the DMA activity for that virtual channel (i.e. wrifi#o 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, abarperatiop.
Following is a summary for these three operations.

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 status (Bit 16) is turned @ptesent the DMA is ifipaused condition. If

DMA Pause Interrupt Enable (Bit 3) is set, an interrupt will be issued to notify the software when Bit 16 is set. For
pause operation, there is no any descriptor or data being dropped and thefekaBioncanbe resumed any time by
clearing the Pause Control (Bit 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 th@ext active descriptor. Then, the DMA Abort
Done status (Bit 17) is turned on to represent the DMA ialrorte@ condition. If DMA Abort Interrupt Enable (Bit 6)

is set, an interrupt will be issued to notify the software when Bit 17 is set. In abditi@onthe DMA operationcan

be resumed any time by clearing the Abort Control (Bit 2) and setting DMA Start (Bit 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 registeae all cleaned to default state except Interrupt
flag bit if DMA stop enable is set earlier. Then, the DMA Stop Done status (Bit 18) is turned on to represent the DMA
is in fistopped condition. If DMA Stop Interrupt Enable (Bit 5) is set, an interrupt bé issued to notify the software
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when Bit 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 foringialization before rasming DMA
activity by setting DMA Start (Bit 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 descriptors to prefetcWhen 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 DMA transfer is comp|etr 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

Descriptos are located in the system memaiil.of 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 counttf a singledescriptorto 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 writing it to memory at the nextlfreec at i on i n a channel &
Software wil/| ensure that the descriptorés valid bit i s
Software will update the ownership register to schedule execution of all initializedpders 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. @kscriptor ownership 0 registé¥4h) represents the first 32 descripors

valid status starting from bit O while tliescriptor ownership 1 registé@¥8h) stands for the next 32 descripéoralid

status. Theswitchwill pre-fetch the descriptors with valid status turned on continuously until the descriptor with valid
status being cleared. After tldescriptorshave been processetie switchwill update the ownership registers by
clearing valid satus in the order it was received.
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8.3.1.3 PRE-FETCH

Software needs to update the Channel Descriptor Ring Sizerédetch register at offset 24hy writing total
descriptor numbers into Bit 12:0. Starting from fltst 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 is under processing. sihteh will also take a residual function over the
descriptomumbers divided by 64. If the remainder is less than or equal tin&4witchwill go back to prefetch the

1st descriptor after hitting the last descriptor.

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

8.3.2 TRANSFER

Software will define in thelescriptor a 64it i/o source address, @3t i/o 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 settings for Max_Payload_Size arakMRead Request_Size, along with any 4k boundaries crossed by
the range of addresse&dther than 64it i/o source and 6bit i/0 destination address, Software will also defirkit4
source domain andit destination domain in the descriptor for moviregadacross domainSwitchneeds 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 transfer (i.e. no crossing host domainst he SDV and DDV must be fA00
descriptory the switchwill refer to Max_Payload_Sizend Max_Read_Request_Sizkefined in PCle configuratio

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 cros$ostdomain DMA transfer( i . e . either SDV o rthe BuEtehwilb referioot h  ar €
Max_Payload_Size and Max_Read_Request_Size of othedbostirs defined in register offs@8h, 2Ch and 30h
which are usually programmed byalh Host Theswitchwill check the domain number carrigddescriptor to choose

the appropriate Max_Payload_Size and Max_Read_Request_Size for creating MRD and MWRI&dsesnote that

the Main Host software has to program the correct valubtaaf Payload_Size and Max_Read_Request_fBizeach
domain by fdlowing 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 frondestination domain, thRequester ID needs to be tsdated 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, 38h and 3CHRegardingthe captued bus number, the
software can refer to CDEP data O register at offset AO4h of CD port. swiheh 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 desriptor is formed by an-®W 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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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 6Ehéykhust be BVord
aligned.Also in the 7th DW, it defines the destination domaimrmber (Bit 7 ~ Bit 0) and source domain number (Bit
15 ~ Bit 8) used for crosdomain DMA operation. Each domain number is expressed by LiSBtHat represents for
12 different host domain (0 ~ 11) supported by one packet switch. As to M@BtHey ae reserved for future use.

8.3.3.2 TRANSFER COUNT FIELD
The bit 22 ~ bit 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 bits defined in CTRL field of 1st DW for further formatting andiregalbe source and destination
locations. Please see Table 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 tansfer

30 INT Issue nterrupt when DMA done
29 TPH TPH function enable

28 NOP No operation

27 FLH Dlush any cached data

26 SAV Source address is valid

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 Transfér Defined in bit31. When set, iindicatesthe current DMA transfer is completed. The
interpretation on EOT is various for different DMA modes.
DMA mode bit#0 = 0: DMA processg is transferred from a source host domain to a destination host domain.
In this condition, EOT bit will be set by software in the source descriptor when it is the last transfer. Once
the destination DMA is notified by this event, the switch will set EfiXTin 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 bit#0 = 1: DMA processing is handled by the root host only. If the EQd hidldefined in the
DMA control register 0 is set, the switch will update the EOT bit in descriptor from O to 1 after transfer
count indicated imlescriptoris ended.
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