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Requests (B_CR_BISOCWT)—Offset 6D6CH .....cviviiiiiiiiiiiiiiieiieieeeeen 1324
133 B-Unit Control (B_CR_BCTRL2)—Offset 6D70h......cccvvviiiiiiiiiiiiiiiiiiiennn 1325
134 Uncorrectable Error Status Register
(B_CR_UNCERRSTS_0_0_0_MCHBAR)—Offset 6E04h ........cccvvvvviininiinnns 1326
135 Uncorrectable Error Mask Register
(B_CR_UNCERRMSK_0_0_0_MCHBAR)—Offset 6EO8h...........cevvvvvininnnn. 1329
136 Uncorrectable Error Severity Register
(B_CR_UNCERRSEV_0_0_0_MCHBAR)—Offset 6EOCh .........cccocvviviinininns 1331
137 First Uncorrectable Error Register
(B_CR_UNCFERRSTS_0_0_0_MCHBAR)—Offset 6E10h..........cccvvvviiininnnns 1333
138 Next Uncorrectable Error Register
(B_CR_UNCNERRSTS_0_0_0_MCHBAR)—Offset 6E14h .......cccevvviinininennns 1336
139 Uncorrectable Error Select Register
(B_CR_UNCERRCNTSEL_0_0_0_MCHBAR)—Offset 6E18h......c.cccvivvnennnns 1339
140 Uncorrectable Error Count (B_CR_UNCERRCNT_0_0_0_MCHBAR)—Offset
BE L N Lttt e e 1341
141 Correctable Error Status Register
(B_CR_CORERRSTS_0_0_0_MCHBAR)—Offset 6E20h .......ccccevvviniinnnennnns 1342
142 Correctable Error Mask Register
(B_CR_CORERRMSK_0_0_0_MCHBAR)—Offset 6E24h..........cccevvviiininnnn. 1345
143 Data Parity Header Log Low
(B_CR_DPHDRLOG_LO_0_0_0_MCHBAR)—Offset 6E28h ...........ccvvvvuennnns 1347
144 Data Parity Header Log High
(B_CR_DPHDRLOG_HI_0_0_0_MCHBAR)—Offset 6E2Ch ..........cccvvvnvnenns 1347
145 Data Parity Address Log Low
(B_CR_DPADDRLOG_LO_0_0_0_MCHBAR)—Offset 6E30h .........ccvvvvuennens 1347
146 Data Parity Address Log High
(B_CR_DPADDRLOG_HI_0_0_0_MCHBAR)—Offset 6E34h.........cccevuvnennns 1348

.147 D-Unit Error Address Log

(B_CR_DERRADDRLOG_LO_0_0_0_MCHBAR)—Offset 6E38h .................. 1348
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44.3.148 D-Unit Error Address Log

(B_CR_DERRADDRLOG_HI_0_0_0_MCHBAR)—Offset 6E3Ch................... 1348
44.3.149 Asymmetric Memory Region 0

(B_CR_ASYM_MEM_REGIONO_0_0_0_MCHBAR)—Offset 6E40h .............. 1349
44.3.150 Asymmetric Memory Region 1

(B_CR_ASYM_MEM_REGION1_0_0_0_MCHBAR)—Offset 6E44h .............. 1349
44.3.151 B-Unit Machine Check Mode Low (B_CR_BMCMODE_LOW)—Offset

[ =] o P 1350
44.3.152 B-Unit Machine Check Mode High (B_CR_BMCMODE_HIGH)—Offset

BEA N it e 1350
44.3.153 PWR_LIMIT_MISC_0_0_0_MCHBAR

(P_CR_PWR_LIMIT_MISC_0_0_0_MCHBAR)—Offset 7014h ..........ccccnvnens 1351
44.3.154 CAPABILITY_ID_0_0_0_MCHBAR

(P_CR_CAPABILITY_ID_0_0_0_MCHBAR)—Offset 7018h ........cevvvvvinnnnens 1351
44.3.155 MC_BIOS_REQ _0_0_0_MCH

(P_CR_MC_BIOS_REQ_0_0_0_MCHBAR)—Offset 7020h .......ccvvvrvurnennnens 1352
44.3.156 MCA_ERROR_SRC_0_0_0_MCHBAR

(P_CR_MCA_ERROR_SRC_0_0_0_MCHBAR)—Offset 702Ch..........ccvvvvens 1353
44.3.157 DDR_THERM_THRT_CTRL_0_0_0_MCHBAR

(P_CR_DDR_THERM_THRT_CTRL_0_0_0_MCHBAR)—Offset 7030h ......... 1354
44.3.158 PACKAGE_THERM_MARGIN

(P_CR_PACKAGE_THERM_MARGIN_0_0_0_MCHBAR)—Offset 703Ch........ 1355
44.3.159 DDR_RAPL_LIMIT (P_CR_DDR_RAPL_LIMIT_0_0_0_MCHBAR)—Offset

7040 e 1356
44.3.160 DDR_ENERGY_STATUS

(P_CR_DDR_ENERGY_STATUS_0_0_0_MCHBAR)—Offset 7048h.............. 1357
44.3.161 DDR_RAPL_PERF_STATUS

(P_CR_DDR_RAPL_PERF_STATUS_0_0_0_MCHBAR)—Offset 704Ch......... 1357

44.3.162 PACKAGE_RAPL_PERF_STATUS
(P_CR_PACKAGE_RAPL_PERF_STATUS_0_0_0_MCHBAR)—Offset 7050h.. 1358
44.3.163 PRIMARY_PLANE_TURBO_POWER_POLICY
(P_CR_PRIMARY_PLANE_TURBO_PLCY_0_0_0_MCHBAR)—Offset 7054h.. 1358
44.3.164 SECONDARY_PLANE_TURBO_POWER_POLICY
(P_CR_SECONDARY_PLANE_TURBO_PLCY_0_0_0_MCHBAR)—Offset
7011 1359
44.3.165 PRIMARY_PLANE_ENERGY_STATUS
(P_CR_PRIMARY_PLANE_ENERGY_STATUS_0_0_0_MCHBAR)—Offset
ZOSCR L 1359
44.3.166 SECONDARY_PLANE_ENERGY_STATUS
(P_CR_SECONDARY_PLANE_ENERGY_STATUS_0_0_0_MCHBAR)—Offset
70 L0 1360
44.3.167 PACKAGE_POWER_SKU_UNIT
(P_CR_PACKAGE_POWER_SKU_UNIT_0_0_0_MCHBAR)—Offset 7068h.... 1361
44.3.168 PACKAGE_ENERGY_STATUS
(P_CR_PACKAGE_ENERGY_STATUS_0_0_0_MCHBAR)—Offset 706Ch...... 1362
44.3.169 GT_PERF_STATUS (P_CR_GT_PERF_STATUS_0_0_0_MCHBAR)—Offset

070N e 1362
44.3.170 TEMPERATURE_TARGET
(P_CR_TEMPERATURE_TARGET_0_0_0_MCHBAR)—Offset 7074h............. 1363
44.3.171 BIOS_RESET_CPL (P_CR_BIOS_RESET_CPL_0_0_0_MCHBAR)—Offset
078t 1364
44.3.172 BIOS_MAILBOX_DATA
(P_CR_BIOS_MAILBOX_DATA_0_0_0_MCHBAR)—Offset 7080h.............. 1366

44.3.173 BIOS_MAILBOX_INTERFACE
(P_CR_BIOS_MAILBOX_INTERFACE_0_0_0_MCHBAR)—Offset 7084h...... 1366
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174 CORE_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR
(P_CR_CORE_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR)—Offset
74021 1367
175 GRAPHICS_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR
(P_CR_GRAPHICS_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR)—Offset
7400 < o o 1368
176 SYSTEM_AGENT_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR
(P_CR_SYSTEM_AGENT_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR)—Offset
7005 0 1369
177 FAR_MEMORY_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR
(P_CR_FAR_MEMORY_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR)—Offset
ZOOAN 1 ri 1369

178 NEAR_MEMORY_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR
(P_CR_NEAR_MEMORY_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR)—Offset
7015 < o 1370

179 PACKAGE_POWER_SKU
(P_CR_PACKAGE_POWER_SKU_0_0_0_MCHBAR)—Offset 70A0h............. 1371

180 PACKAGE_RAPL_LIMIT
(P_CR_PACKAGE_RAPL_LIMIT_0_0_0_MCHBAR)—Offset 70A8h.............. 1372

181 IA_PERF_LIMIT_REASONS
(P_CR_IA_PERF_LIMIT_REASONS_0_0_0_MCHBAR)—Offset 70BOh.......... 1374

182 MEMHOT_THERM_STATUS_0_0_0_MCHBAR
(P_CR_MEMHOT_THERM_STATUS_0_0_0_MCHBAR)—Offset 70D8h......... 1376

183 MEMHOT_THERM_CONFIG_0_0_0_MCHBAR
(P_CR_MEMHOT_THERM_CONFIG_0_0_0_MCHBAR)—Offset 70DCh ........ 1376

184 MEM_THERM_CTRL_0_0_0_MCHBAR
(P_CR_MEM_THERM_CTRL_0_0_0_MCHBAR)—Offset 7200h..............c0vus 1377

185 MEM_THERM_TEMP_CONFIG_0_0_0_MCHBAR
(P_CR_MEM_THERM_TEMP_CONFIG_0_0_0_MCHBAR)—Offset 7204h...... 1378
186 MEM_THERM_THROT_CONFIG_0_0_0_MCHBAR

(P_CR_MEM_THERM_THROT_CONFIG_0_0_0_MCHBAR)—Offset 7208h....1378

187 MEM_THERM_STATUS_0_0_0_MCHBAR
(P_CR_MEM_THERM_STATUS_0_0_0_MCHBAR)—Offset 720Ch............... 1379
188 MEM_THERM_INTERRUPT_0_0_0_MCHBAR
(P_CR_MEM_THERM_INTERRUPT_0_0_0_MCHBAR)—Offset 7210h .......... 1380
189 MEM_THERM_INT_STATUS_0_0_0_MCHBAR
(P_CR_MEM_THERM_INT_STATUS_0_0_0_MCHBAR)—Offset 7214h ........ 1381
190 MEM_THERM_TEMP_OFST_0_0_0_MCHBAR
(P_CR_MEM_THERM_TEMP_OFST_0_0_0_MCHBAR)—Offset 7218h ......... 1383

191 TELEM_NEAR_MEMORY_ACTIVE_ACCUMULATOR
(P_CR_TELEM_NEAR_MEMORY_ACTIVE_0_0_0_MCHBAR)—Offset 70EOh .1384

192 TELEM_FAR_MEMORY_ACTIVE_ACCUMULATOR
(P_CR_TELEM_FAR_MEMORY_ACTIVE_0_0_0_MCHBAR)—Offset 70E8h....1384

193 TURBO_ACTIVATION_RATIO

(P_CR_TURBO_ACTIVATION_RATIO_0_0_0_MCHBAR)—Offset 70FOh ...... 1385
194 C2C3TT_CFG (P_CR_C2C3TT_CFG_0_0_0_MCHBAR)—Offset 7034h ........ 1385
195 DTS_CONFIG1_CFG

(P_CR_DTS_CONFIG1_CFG_0_0_0_MCHBAR)—Offset 7110h.................. 1386
196 DTS_CONFIG2_CFG

(P_CR_DTS_CONFIG2_CFG_0_0_0_MCHBAR)—Offset 7114h.................. 1386
197 DTS_CONFIG3_CFG

(P_CR_DTS_CONFIG3_CFG_0_0_0_MCHBAR)—Offset 7118h.................. 1387
198 SOUTH_IO_PORT_STATUS3

(P_CR_SOUTH_IO_PORT_STATUS3_0_0_0_MCHBAR)—Offset 711Ch....... 1387
199 DRAM_BIOS_INFO (P_CR_DRAM_BIOS_INFO_0_0_0_MCHBAR)—Offset
T 128 i 1388

44.3.200 ADR_COMMAND (P_CR_ADR_COMMAND_0_0_0_MCHBAR)—Offset 712Ch1389
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44.3.201 DRAM_POWER_INFO

(P_CR_DRAM_POWER_INFO_0_0_0_MCHBAR)—Offset 7130h ................ 1390
44.3.202 PCODE_WRITE_SPARE

(P_CR_PCODE_WRITE_SPARE_0_0_0_MCHBAR)—Offset 7138h.............. 1390
44.3.203 PACKAGE_TEMPERATURES_0_0_0_MCHBAR

(P_CR_PACKAGE_TEMPERATURES_0_0_0_MCHBAR)—Offset 70F4h......... 1391

44.3.204 MEMSS_FREQUENCY_CAPABILITIES
(P_CR_MEMSS_FREQUENCY_CAPABILITIES_0_0_0_MCHBAR)—Offset

72 0 1< o T 1392
44,3.205 PP1_CO_CORE_CLOCK_0_0_0_MCHBAR

(P_CR_PP1_CO0_CORE_CLOCK_0_0_0_MCHBAR)—Offset 7160h.............. 1392
44.3.206 Core Exists Vector

(P_CR_CORE_EXISTS_VECTOR_0_0_0_MCHBAR)—Offset 7164h ............ 1393
44.3.207 Software Core Disable Mask

(P_CR_CORE_DISABLE_MASK_0_0_0_MCHBAR)—Offset 7168h.............. 1394
44.3.208 PL3_CONTROL_MCHBAR (P_CR_PL3_CONTROL_0_0_0_MCHBAR)—Offset

720 0 0 1396
44.3.209 CONFIG_TDP_LEVEL

(P_CR_CONFIG_TDP_LEVEL1_0_0_0_MCHBAR)—Offset 7220h............... 1398
44,3.210 CONFIG_TDP_LEVEL

(P_CR_CONFIG_TDP_LEVEL2_0_0_0_MCHBAR)—Offset 7228h............... 1399
44.3.211 CONFIG_TDP_LEVEL

(P_CR_CONFIG_TDP_LEVEL3_0_0_0_MCHBAR)—Offset 7230h............... 1400
44,3.212 CONFIG_TDP_CONTROL

(P_CR_CONFIG_TDP_CONTROL_0_0_0_MCHBAR)—Offset 7238h............ 1400
44.3.213 CONFIG_TDP_NOMINAL

(P_CR_CONFIG_TDP_NOMINAL_0_0_0_MCHBAR)—Offset 723Ch............ 1401

44.3.214 Graphics Superqueue Active Clocks
(P_CR_PP1_ANY_THREAD_ACTIVITY_0_0_0_MCHBAR)—Offset 7244h..... 1402
44.3.215 B-Unit Copy of Default VTd BAR PMEN

(B_CR_PMEN_REG_0_0_0_DEFVTDBAR)—Offset 64h ..........ccovviviininennnns 1402

44.3.216 B-Unit Copy of Default VTd BAR PLM Base Register
(B_CR_PLMBASE_REG_0_0_0_DEFVTDBAR)—Offset 68h .........cccvvvuenennns 1403

44.3.217 B-Unit Copy of Default VTd BAR PLM Limit Register
(B_CR_PLMLIMIT_REG_0_0_0O_DEFVTDBAR)—Offset 6Ch ..........ccvcvvnvnens 1404

44.3.218 B-Unit Copy of Default VTd BAR PHM Base Register
(B_CR_PHMBASE_REG_0_0_0_DEFVTDBAR)—Offset 70h ........ccceevuenennns 1405

44.3.219 B-Unit Copy of Default VTd BAR PHM Limit Register
(B_CR_PHMLIMIT_REG_0_0_0O_DEFVTDBAR)—Offset 78h.........ccevvrnvnenn 1406
44.4 Registers in Memory Space—DEFVTDBAR......couiiiiiiiiiii e 1407
44.4.1 Version Register (VER_REG_0_0_0_VTDBAR)—Offset Oh .........ccovvvvnnnne. 1407
44.4.2  Capability Register (CAP_REG_0_0_0_VTDBAR)—Offset 8h...........ccevntne. 1407

44.4.3 Extended Capability Register (ECAP_REG_0_0_0_VTDBAR)—Offset 10h... 1409
44.4.4  Global Command Register (GCMD_REG_0_0_0_VTDBAR)—Offset 18h...... 1412

44.4.5 Global Status Register (GSTS_REG_0_0_0_VTDBAR)—Offset 1Ch........... 1413
44.4.6 Root Table Address Register (RTADDR_REG_0_0_0_VTDBAR)—Offset

2 0] T 1414
44.4.7 Context Command Register (CCMD_REG_0_0_0_VTDBAR)—Offset 28h ... 1415
44.4.8 Fault Status Register (FSTS_REG_0_0_0_VTDBAR)—Offset 34h.............. 1417

44.4.9 Fault Event Control Register (FECTL_REG_0_0_0_VTDBAR)—Offset 38h .. 1419
44.4.10 Fault Event Data Register (FEDATA_REG_0_0_0_VTDBAR)—Offset 3Ch ... 1420
44.4.11 Fault Event Address Register (FEADDR_REG_0_0_0_VTDBAR)—Offset

0] o PP 1420
44.4.12 Fault Event Upper Address Register
(FEUADDR_REG_0_0_0_VTDBAR)—Offset 44h ........ccccciviiiiiiiiiiiiiiinnn, 1420

44.4.13 Advanced Fault Log Register (AFLOG_REG_0_0_0_VTDBAR)—Offset 58h. 1421
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Protected Memory Enable Register (PMEN_REG_0_0_0_VTDBAR)—Offset

[ o PP 1422
Protected Low Memory Base Register
(PLMBASE_REG_0_0_0_VTDBAR)—Offset 68h .......ccccviiiiiiiiiiiiiiiiieins 1423
Protected Low-Memory Limit Register
(PLMLIMIT_REG_0_0_0_VTDBAR)—Offset 6Ch......ccvvviiiiiiiiiiiiiiiiiiieinens 1424
Protected High-Memory Base Register
(PHMBASE_REG_0_0_0_VTDBAR)—Offset 70h......cccvviiiiiiiiiiiiieineeaens 1425
Protected High-Memory Limit Register
(PHMLIMIT_REG_0_0_0_VTDBAR)—Offset 78h .....ccoceviiiiiiiiiiiiiiiiiens 1426
Invalidation Queue Head Register (IQH_REG_0_0_0_VTDBAR)—Offset

10 1427
Invalidation Queue Tail Register (IQT_REG_0_0_0_VTDBAR)—Offset

151 PP 1427
Invalidation Queue Address Register (IQA_REG_0_0_0_VTDBAR)—Offset

1= 101 P 1428
Invalidation Completion Status Register

(ICS_REG_0_0_0_VTDBAR)—Offset 9Ch ......cciiiiriiiiiiiiiii i 1428
Invalidation Event Control Register (IECTL_REG_0_0_0_VTDBAR)—Offset

N o PP 1429
Invalidation Event Data Register (IEDATA_REG_0_0_0_VTDBAR)—Offset

A o PPN 1430
Invalidation Event Address Register

(IEADDR_REG_0_0_0_VTDBAR)—Offset ABh ....ccviiiiiiiiiiiiiiiiiiiiieeens 1430
Invalidation Event Upper Address Register
(IEUADDR_REG_0_0_0_VTDBAR)—Offset ACh....c.ccvvviiiiiiiiiiiiiiiinnanens 1431
Interrupt Remapping Table Address Register
(IRTA_REG_0_0_0_VTDBAR)—Offset B8h .......ccovviiiiiiiiiiiiiiiii i 1431
Page Request Status Register (PRESTS_REG_0_0_0_VTDBAR)—Offset

D 11 o PP 1432
Page Request Event Control Register

(PRECTL_REG_0_0_0_VTDBAR)—Offset EOh......ccccviiiiiiiiiiiiiiiiiiieeens 1433
Page Request Event Data Register

(PREDATA_REG_0_0_0_VTDBAR)—Offset E4h ....ccvviiiiiiiiiiiiiieeieiiennenens 1434
Page Request Event Address Register
(PREADDR_REG_0_0_0_VTDBAR)—Offset E8h......cccceviiiiiiiiiiiiiiiiiieiens 1434
Page Request Event Upper Address Register
(PREUADDR_REG_0_0_0_VTDBAR)—Offset ECh.......ccccviiiiiiiiiiiiiiinnanens 1434
Fault Recording Register Low [0] (FRCDL_REG_0_0_0_VTDBAR)—Offset

010 o 1 PP 1435
Fault Recording Register High [0]

(FRCDH_REG_0_0_0_VTDBAR)—Offset 408h.......ccccviiiiiiiiiiiiiiiieiiennenns 1436
Invalidate Address Register (IVA_REG_0_0_0_VTDBAR)—Offset 500h ..... 1438
IOTLB Invalidate Register (IOTLB_REG_0_0_0_VTDBAR)—Offset 508h ....1439
REGISTEIS u it 1441
UCELOG—OffSet 64N ..uviiiiiii i e e e 1441
UCEADDR—OffSEL B8N ..uuuiiiiiiiii i e e e 1442
SBELOG—OffSEE B 1.viiiiiiiiii i e 1442
SBEADDR—OFfSEL 70N ..uiiiiiiiii i 1443
SBECNTO—OFfSEE 74N cuiiiiiii i e 1444
SBECNT L —0OffSet 78N ittt 1444
SBECNT 2—0ffSet 70N ittt 1445
SBECNT3—0ffSet 80N ettt e 1445
SBEACCO—O0MSEt 84N . uiiiiiiii i 1445
SBEACCL—OffSet B8N ..iuiiiiiiiiii i 1446
SBEACC2—0ffSEE B .ttt 1446
SBEACC3—0ffSet Q0N ...ttt 1446
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44.5.15 SBELOG1—O0ffset DON.....iuiiiiiiiiiiiiii i 1448
44.5.16 CORRERRTHRSHLDO—Offset 100h ......cccvvvviviiiiiiiiiiiniiinsen s 1448
44.5.17 CORRERRTHRSHLD1—O0ffset 104h ......c.ccoviiiiiiiiiiiinans 1448
44.5.18 CORRERRTHRSHLD2—O0ffset 108h......c.cccvviiiiiiiiiiiiinians 1449
44.5.19 CORRERRTHRSHLD3—O0ffset 10Ch......c.coiviiiiiiiiiiiiiii e 1449
44.5.20 LEAKY_BUCKET_CFGO—Offset 110N.....ccciviiiiiiiiiiiiiiiiiinne e, 1449
44.5.21 LEAKY_BUCKET_CFG1—0ffset 114h.....coviiiiiiiiiiiiiiiiiiiiieeeas 1450
44.5.22 LEAKY_BUCKET_CFG2—0ffset 118h.....cccviviiiiiiiiiiiiiiiiiiiee s 1450
44.5.23 LEAKY_BUCKET_CFG3—0ffset 11Ch ....cocviviiiiiiiiiiiii e 1450
44.5.24 FERRNERR—Offset 120h.....cccciiiiiiiiiiiii 1451
44.5.25 DERRSTS—Offset 124N ..cciiiiiiiiiiiiii e 1452
44.5.26 DERRMSKSEV—O0ffset 128h ......cccoiiiiiiiiiiii e 1453
44.5.27 DERRCNTSEL—Offset 12Ch....iuiviiiiiiiiiiiiiiiiiiiii e 1454
44.5.28 DERRCNT—Offset 130h ....iiiiiiiiiiiiii 1454
44.5.29 ERRINJCTL—Offset 134h ....coiviiiiiiiiiiiii 1455
44.5.30 ERRINJADDR—Offset 138h ....c.cociviiiiiiiiiiiiiiii s 1456
44.5.31 ERRINJAMSK—Offset 13Ch ....iiiiiiiiiiiiiiiiiin e 1456
44.5.32 ERRINJDATAO—Offset 140N ...civiiiiiiiiiiiiiniiin e 1456
44.5.33 ERRINIDATA1—Offset 144h ....cociiiiiiiiii e 1456
44.5.34 DCS—Offset 170N ..iiviiiiiiiiiii 1457
44.5.35 DECCCTRL—Offset 180h....cuiviiiiiiiiiiiiiiiiiiiiii e 1458
44.5.36 LEAKY_BUCKET_CNTR_UPPER—Offset 18Ch.........cccvvviiiiiiiiininiiiiiiiinns 1459
44.5.37 DPATROL_SCRUB_TMR—Offset 194h .....cccoviiiiiiiiiiiiiiiiinneean 1459
44.5.38 UCELOG—OffSet 64N . .uiiiiiiiiiiiiiiiiiiiii e 1460
44.5.39 UCEADDR—OSfSet 68N ....iviviiiiiiiiiiii i 1460
44.5.40 SBELOG—OffSet BCh.....ciiiiiiiiiiiiiii i 1461
44.5.41 SBEADDR—OffSEt 70N...cciviuiiiiiiiiiiii i 1461
44.5.42 SBECNTO—Offset 74h ...c.coviiiiiiii 1462
44.5.43 SBECNT1—O0Offset 78h ..iiiiiiiiiiiiiiii 1462
44.5.44 SBECNT2—0ffset 7Ch ..ccciviiiiiiiii e 1463
44.5.45 SBECNT3—OffSet 80N ...cuiviiiiiiiiiiiiii e 1463
44.5.46 SBEACCO—OffSet 84h ...iviviiiiiiiiiiiiiiiiii 1464
44.5.47 SBEACC1—Offset 88h ...civiiiiiiiiiiiiiiiiiii 1464
44.5.48 SBEACC2—O0ffset 8Ch....c.cvviiiiiiiii 1465
44.5.49 SBEACC3—O0ffset 90N ..iuiiiiiiiiiiiiii e 1465
44.5.50 DPATROL_SCRUB_CFG—Offset BOh ......ocvviiiiiiiiiiiiin e 1466
44.5.51 UCELOG1—O0OffSEE CCN...iuiuiiiiiiiiiiiiin e 1466
44.5.52 SBELOG1—Offset DON.....iuiuiiiiiiiiiiii i 1467
44.5.53 CORRERRTHRSHLDO—Offset 100h ......cccvvvuiuiiiiiiiiiiiniisen s 1467
44.5.54 CORRERRTHRSHLD1—O0ffset 104h ......ccccovviiiiiiiiiiiiiii s 1467
44.5.55 CORRERRTHRSHLD2—O0ffset 108h....c.ccvviuiiiiiiiiiiiiiiinine e 1468
44.5.56 CORRERRTHRSHLD3—O0ffset 10Ch.......cccviiiiiiiiiiii s 1468
44.5.57 LEAKY_BUCKET_CFGO—Offset 110N ..ciuiiiiiiiiiiiiiiine e 1468
44.5.58 LEAKY_BUCKET_CFG1—0ffset 114h.....cocviiiiiiiiiiiiiiiiiiiieeeas 1469
44.5.59 LEAKY_BUCKET_CFG2—0ffset 118h.....cccviiiiiiiiiiiiiiiiiiiiieeeas 1469
44.5.60 LEAKY_BUCKET_CFG3—O0ffset 11Ch ....cccviviiiiiiiiiiiiii s 1469
44.5.61 FERRNERR—Offset 120h......cccoiiiiiiiiiiiii 1470
44.5.62 DERRSTS—Offset 124h ...c.oiviiiiiii 1471
44.5.63 DERRMSKSEV—Offset 128h ....ciiiiiiiiiiiiiiiiiiii s 1472
44.5.64 DERRCNTSEL—Offset 12Ch....cociviiiiiiiiiiiiiii e 1473
44.5.65 DERRCNT—Offset 130N ...ciiiviiiiiiiiiiiii 1473
44.5.66 ERRINJCTL—Offset 134h ....cocoiiiiiiiiiiiii 1474
44.5.67 ERRINJADDR—Offset 138h ...c.cvviviiiiiiiiiiiiiiiii 1475

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
34 Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

44.5.68 ERRINJAMSK—OFfSEt 13Ch ittt e 1475
44.5.69 ERRINIDATAO—Offset 140N . .ciiiiiiiiii i v ae e 1475
44.5.70 ERRINIDATAL—Offset 144h. . .cciiiiiiiiii i e e 1475
44.5.71 DCS—OMfSEE 170N 1uiiiiiiiiiie i 1476
44.5.72 DECCCTRL—OMfSEt 180N ..uiiiiiiiiiii i e ae e 1478
44.5.73 LEAKY_BUCKET_CNTR_UPPER—Offset 18Ch ......ccvcviiiiiiiiiiiiiiiiieieaas 1479
44.5.74 DPATROL_SCRUB_TMR—Offset 194h .....cciiiiiiiiiiiii i 1479
44.5.75 ICLK_DWORD8—Port 99h, Offset 220N ....cciviiiiiiiiiiii e, 1480
45 Global and Local Error Registers (GLMREG) - BO, D4, FO.......cccvvmverimrersmrarsasassnsasss 1481
45.1 Introduction @nd INAEX ....viviieiiiiiiiiiii e e e e e anes 1481
45.1.1 Host Configuration SPacCe.......iviiriiiiiiiiiiiiii i i eaeaeanans 1482
45.2 Registers in Configuration SPacCe ...cuiiieiiiiiiii i i 1483
45.2.1 GLREG Vendor ID (GLREG_VID)—O0ffset Oh .....ccvvviiiiiiiiiiiiiiie e, 1483
45.2.2 GLREG PCI Command (GLREG_PCICMD)—O0Offset 4h.........ccoovvviiniiiiiinnnnn. 1484
45.2.3 GLREG PCI Status (GLREG_PCISTS)—O0ffset 6h...cccvveiiiiiiiiiiiiiiiieeen, 1485
45.2.4 GLREG Class Code (GLREG_CC)—Offset Oh ....covvviiiiiiiiiiiiii i e, 1486
45.2.5 GLREG Cacheline Size (GLREG_CLS)—Offset Ch......ccocvviiiiiiiiiiiiiiieenen, 1486
45.2.6  GLREG Subsystem Vendor ID (GLREG_SVID)—Offset 2Ch ..........c.cevvvuns 1487
45.2.7 GLREG Capabilities Pointer (GLREG_CAPPTR)—Offset 34h ..........cocevnennnns 1487
45.2.8 GLREG Interrupt Pin (GLREG_INTP)—Offset 3Dh ......cccovviviiiiiiiiiiiiien, 1488
45.2.9 GLREG PCI Express Capability List (GLREG_EXPCAPLST)—Offset 40h........ 1488
45.2.10 GLREG PCI Express Capabilities (GLREG_EXPCAP)—Offset 42h................ 1489
45.2.11 GLREG Device Control (GLREG_DEVCTL)—Offset 48h........cocevvviiiniinnnnnn. 1490
45.2.12 GLREG Device Status (GLREG_DEVSTS)—Offset 4Ah ......coovvieiiiiiiiinennnns 1491
45.2.13 GLREG Global Correctable Error Status (GLREG_GCOERRSTS)—Offset
200 1ttt e 1492
45.2.14 GLREG Global Non-Fatal Error Status (GLREG_GNFERRSTS)—Offset
7 0 1 o PP 1494
45.2.15 GLREG Global Fatal Error Status (GLREG_GFAERRSTS)—Offset 208h ....... 1496
45.2.16 GLREG Global Error Mask (GLREG_GERRMSK)—Offset 20Ch ................... 1498
45.2.17 GLREG Global Error Timer (GLREG_GTIME)—Offset 228h ........cccvvvvennenn. 1500
45.2.18 GLREG Global Correctable FERR Error Time Stamp
(GLREG_GCOFERRTIME)—Offset 230N ....iiviiiiiiiiiiiiiieieie e 1500
45.2.19 GLREG Global Nonfatal FERR Error Time Stamp
(GLREG_GNFFERRTIME)—Offset 238h ...iiviiiiiiiiiiii e eaeea 1501
45.2.20 GLREG Global Fatal FERR Error Time Stamp
(GLREG_GFAFERRTIME)—Offset 240N.....c.ciiiiiiiiiiii e ee 1501
45.2.21 GLREG Global System Event Status (GLREG_GSYSEVTSTS)—Offset
2B Lt 1502
45.2.22 GLREG Global System Event Mask (GLREG_GSYSEVTMSK)—Offset
7 1 o P 1502
45.2.23 GLREG Global System Event Map (GLREG_GSYSEVTMAP)—Offset 250h....1503
45.2.24 GLREG Error Pin Control (GLREG_ERRPINCTRL)—Offset 254h ................. 1504
45.2.25 GLREG Error Pin Status (GLREG_ERRPINSTS)—Offset 258h .................... 1504
45.2.26 GLREG Error Pin Data (GLREG_ERRPINDATA)—Offset 25Ch ........cccevvvnnnns 1505
45.2.27 GLREG Uncorrectable Error Counter (GLREG_LUNCERRCNT)—Offset
20 L e 1506
46 Root Complex Event Collector - BO, D5, FO ....ccvceierurrmrumrerasrarssesssssssnsassssnssnsnsnnsanss 1507
46.1 Introduction @nd INAEX ..ouiiriieiiiiiiiii e e ettt e et e e e ranaee e 1507
46.1.1 Host Configuration SPacCe......cuiuiiiie it e 1508
46.2 Registers in Configuration SPaCe ...c.viviiiiiiiiii i e 1509
46.2.1 RCEC Vendor ID (RCEC_VID)—Offset Oh ...ccovviriiiiiiiiiiiiiiniene e 1509
46.2.2 RCEC PCI Command (RCEC_PCICMD)—O0ffset 4h .....ccovviiiiiiiiiiiiiienns 1510
46.2.3 RCEC PCI Status (RCEC_PCISTS)—O0ffset 6h......cocviviiiiieiiiiiiiiieeeen, 1511

February 2018

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 35



intel)

Intel Atom® Processor C3000 Product Family

Contents
46.2.4 RCEC Class Code (RCEC_CC)—Offset Oh.....ccoviiiieiiiiiiiiiiieieieneeeeneee 1512
46.2.5 RCEC Cacheline Size (RCEC_CLS)—Offset Ch .......coviiiiiiiiiiiiiiiiieeee, 1512
46.2.6  RCEC Interrupt Pin (RCEC_INTP)—Offset 3Dh ......cccoviiiiiiiiiiiiiieieeee, 1513
46.2.7 RCEC PCI Express Capability List (RCEC_EXPCAPLST)—Offset 40h .......... 1513
46.2.8 RCEC PCI Express Capabilities (RCEC_EXPCAP)—Offset 42h ............c....e. 1514
46.2.9 RCEC Device Control (RCEC_DEVCTL)—Offset 48h.....ccoviviiiiiiiiiiiinnne. 1515
46.2.10 RCEC Device Status (RCEC_DEVSTS)—Offset 4Ah......ccocvviiiiiiiiiiiiiennne. 1516
46.2.11 RCEC Root Control (RCEC_ROOTCTL)—Offset 5Ch ...ccccvviviiiiiiiiiieenne, 1517
46.2.12 RCEC Power Management Capabilities (RCEC_PMCAP)—Offset 82h.......... 1518
46.2.13 RCEC Power Management Control / Status (RCEC_PMCSR)—Offset
BN e 1518
46.2.14 RCEC MSI Capability List (RCEC_MSICAPLST)—Offset 90h .......cccevvrnnnnne. 1519
46.2.15 RCEC MSI Message Control (RCEC_MSICTL)—Offset 92h .......c.covvvnvnenne. 1519
46.2.16 RCEC MSI Message Address (RCEC_MSIADDR)—Offset 94h.................... 1520
46.2.17 RCEC MSI Message Data (RCEC_MSIDATA)—Offset 98h ........ccvvivvnennnne. 1520
46.2.18 RCEC MSI Mask Bit (RCEC_MSIMSK)—O0ffset 9Ch .....ccvviiiiiiiiiiiiiiieeen, 1521
46.2.19 RCEC MSI Pending Bit (RCEC_MSIPENDING)—Offset AOh...........ccecevnennn. 1521
46.2.20 RCEC Advanced Error Reporting Extended Capability Header
(RCEC_AERCAPHDR)—Offset 100h......ccoeiiiiiii e 1521
46.2.21 RCEC Uncorrectable Error Status (RCEC_ERRUNCSTS)—Offset 104h ....... 1522
46.2.22 RCEC Correctable Error Status (RCEC_ERRCORSTS)—Offset 110h........... 1523
46.2.23 RCEC Correctable Error Mask (RCEC_ERRCORMSK)—Offset 114h............ 1524
46.2.24 RCEC Advanced Error Capabilities and Control
(RCEC_AERCAPCTL)—Offset 118N ...t e e e 1525
46.2.25 RCEC Header Log (RCEC_AERHDRLOG1)—Offset 11Ch ....cccevvivvivininnnnnn 1525
46.2.26 RCEC Header Log (RCEC_AERHDRLOG2)—Offset 120h ......ccccvvvvieieinnnnnn 1526
46.2.27 RCEC Header Log (RCEC_AERHDRLOG3)—Offset 124h ........cccvvvvieiiiinnnnns 1526
46.2.28 RCEC Header Log (RCEC_AERHDRLOG4)—Offset 128h .......ccvvvviinnnnnnnns 1526
46.2.29 RCEC Root Error Command (RCEC_ROOTERRCMD)—Offset 12Ch............. 1527
46.2.30 RCEC Root Error Status (RCEC_ROOTERRSTS)—Offset 130h .................. 1528
46.2.31 RCEC Error Source Identification (RCEC_ERRSRCID)—Offset 134h .......... 1529
47 RP - Intel® QuickAssist Technology - BO, D6/D22/D23, FO ........coosnmerrrrrrrrssssssnnnns 1530
47.1 Introduction and INAeX .....cviiiiiiiiiiiiii 1530
47.1.1 Host Configuration SPAcCE ......c.viviiiiiiiiiii i e 1531
47.2 Registers in Configuration SPacCe ......ccviiiiiiiiiiii i 1534
47.2.1  VID—0f S0t DN .uuiieiiiii i e 1534
47.2.2  DID—OffSEE 2N .ttt e 1534
47.2.3  PCICMD—Offsel 4h ..ttt e 1535
47.2.4  PCISTS—OffSet BN .uueiiiiiii i e 1536
47.2.5  CCR—OffSEE OGN tuiiiiiiiii i e s 1537
47.2.6  CLS—OffSEE Ch ittt 1537
47.2.7 TOBASE—OffSEt L1 tiuiiiiiiiii it e 1538
47.2.8 IOLIMIT—OMfSEt 1Dh. . ittt e 1538
47.2.9 MEMBASE—OffSEt 20N ..uiuiiiiiiiiii i e 1539
47.2.10 MEMLIMIT—OMfSEt 22N 1 et e 1540
47.2.11 PFBASE—OffSet 24N ittt 1541
47.2.12 PFLIMIT—Offsel 26N .. vt e 1542
47.2.13 PFBASEU—Offset 28h .i.viiiiiiiii i 1542
47.2.14 PFLIMITU—OFSEE 2Ch ciuuiiiiii it e e nnaaeeas 1543
47.2.15 CAPPTR—OFSEL 34N ..uiiriiiiiiii i e e 1543
47.2.16 INTL—OFfSEE BCh. ..ttt aaeens 1544
47.2.17 INTP—OFfSEL 3Dh ettt e 1544
47.2.18 BCTL—OffSEt BEN tuiuiiiiiiii i 1544
47.2.19 EXPCAPLST—OffSEt 40 .iuviriiiiiiii e 1546

Intel Atom® Processor C3000 Product Family

Datasheet
36

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

47.2.20 EXPCAP—Offset 42h ...ccciiiiiiiiiiiii 1547
47.2.21 DEVCAP—OSfSEt 44h ..ociiiiiiiiiii 1548
47.2.22 DEVCTL—Offset 48h . ..iiiiiiiiiiii e 1549
47.2.23 DEVSTS—Offset 4Ah ..iciiiiii 1550
47.2.24 LINKCAP—Offset 4Ch ...oiviniiiiiii s 1551
47.2.25 LINKCTL—OffSEt 50N ...iuiviiiiiiiiiiii s 1553
47.2.26 LINKSTS—Offset 52h...cccciiiiiiiiiiiii e, 1554
47.2.27 SLOTSTS—Offset SAN ..t 1555
47.2.28 ROOTCTL—OFfSEt S5Ch .iuiuiuiiiiii e 1556
47.2.29 ROOTCAP—Offset SEh ....ccvviiiiiii 1557
47.2.30 ROOTSTS—Offset 60N ...cvuiiiiiiiiiii 1557
47.2.31 DEVCAP2—Offset 64h....c.coviiiiiiiiiiii 1558
47.2.32 DEVCTL2—O0ffset 68h ..ucuiiiiiiiiiiiiiii e 1560
47.2.33 LINKCAP2—OffSet BCh.....iiiiiiiiiiiiiii i 1561
47.2.34 LINKCTL2—OffSEt 70N .iuiuiniiiiii e 1562
47.2.35 LINKSTS2—O0ffset 72N .iuiuiiiiiiiiiiii 1564
47.2.36 PMCAPLST—Offset 80h ....cviviviiiiiiiiiiiii 1564
47.2.37 PMCAP—Offset 82h ..c.cooviiiii 1565
47.2.38 PMCSR—Offset 84h ....ccccvviiiiiiiiii 1566
47.2.39 PMBSE—OffSet 86N ..oviuiiiiiiiiiiiiii 1566
47.2.40 SSCAPLST—Offset 88h ....iviviiiiiiiiii 1567
47.2.41 SSVID—Offset 8Ch...iiiiiiiiiiiii 1568
47.2.42 SSID—Offset 8Eh....cciiiiiiiiii 1568
47.2.43 MSICAPLST—Offset 90N ....cciiiiiiiiiii 1569
47.2.44 MSICTL—Offset 92h ..o, 1569
47.2.45 MSIADDR—OSfSEt 94h ..cviviiiiiiiii 1570
47.2.46 MSIDATA—OFFSEL 98h . .iuiiiiiiii 1570
47.2.47 MSIMSK—OffSet OCh ...iciiiiiii 1571
47.2.48 MSIPENDING—Offset ADN ....ciiiiiiiiiiii e 1571
47.2.49 RPPMCSR—Offset ABh ....cccviiiiiiiii 1572
47.2.50 PMCSRS—OFfSEt BON ..iuiuiiiiiiiiiiiiiiini e 1572
47.2.51 SMICSR—OFFfSEt C8N ..iuiiiiiiiiiiiiiii 1573
47.2.52 SCICSR—OfFSEL CCN..iuiuiiiiii i 1573
47.2.53 PBTXNCTL—Offset D8N ....ccuvviviiiiiiiiiii e 1574
47.2.54 PLKCTL—Offset EAN ..ioiiiiiiiiii 1574
47.2.55 LTRCSR—Offset ECh.....ccoiiiiiiiiiiii e 1575
47.2.56 LTRL—OffSet FOR ..viviiiiiiiiiii e 1576
47.2.57 LTROVR—OFFSEL FAN .. .iiiiiiiiiiiiiiii 1577
47.2.58 INTXSWZCTL—OfFSEt F8h ...eiviriiiiiiiiiiii s 1578
47.2.59 AERCAPCTL—Offset 118h...iuiviiiiiiiiiiiiiiiiiiiiiii e 1579
47.2.60 AERHDRLOG1—O0ffset 11Ch.....cooiiiiiiiiiiiiiiiiiiiiii e 1579
47.2.61 AERHDRLOG2—0ffset 120h......ccvuiiiiiiiiiiiiiiiiiiiii e 1580
47.2.62 AERHDRLOG3—O0ffset 124h......cccvviiiiiiiiiiiiiii e 1580
47.2.63 AERHDRLOG4—0ffset 128h.....ccciviiiiiiiiiiiiiiiiiiiii s 1580
47.2.64 ROOTERRCMD—OffSEt 12Ch ...iviviiiiiiiiiiiiiiniieiin e 1581
47.2.65 ROOTERRSTS—Offset 130N ..viiiiiiiiiiiiiiiiiii e 1581
47.2.66 ERRSRCID—Offset 134h .....ccoviiiiiiiiiiii e 1582
47.2.67 ACSCAPHDR—Offset 138h....ccciviviiiiiiiiiiiiiiiiiiiiii s 1582
47.2.68 ACSCAP—Offset 13Ch.....ccoiviiiiiiiiii 1583
47.2.69 ACSCTL—Offset 13Eh ...c.coviiiiiii 1584
47.2.70 XPTDEF—OffSEL 2DCh..iuiuiuiiiiiiiiiiii i 1585
47.2.71 XPTDEF2—Offset 2EON.....iuiuiiiiiiiiiiiii i 1587
47.2.72 ITOSFDEVCLKGCTL—Offset 2E4h.......covvviviiiiiiiiiii e 1589
47.2.73 SBDEVCLKGCTL—Offset 2EBh .....cvvviiiiiiniiiiiiiiiiiii s 1589
47.2.74 IDFDEVCLKGCTL—Offset 2E8h.....civviiiiiiiiiiiiiiiiii e 1590

Intel Atom® Processor C3000 Product Family
February 2018 Datasheet
Order Number: 337018-002 37



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

48 PCI Express Root Ports - BO, D(9-12, 14-17), FO...c.ccvemimrurimsarsmsussmsassmsassnsansmsannnnas 1591
48.1 Introduction @nd INAEX ......oiuiieiiiiiii e e 1591
48.1.1 Host Configuration SPacCE .......viiiieiiiiiiie e e e 1592
48.1.2  Sideband RegiSters ......ccouiuiiii i 1599
48.2 Registers in Configuration SPacCe ......cviiiiiiiiiiiii i 1600
48.2.1  VID—OMFSEE DN .uuiriiiiiiiiii e 1600
48.2.2 DID—OFfSEt 2N 1t 1600
48.2.3 PCICMD—OMfSEE 4h .. e e e e e 1601
48.2.4  PCISTS—OffSEE BN ..uieiiie i e 1602
48.2.5 RID—OffSEE BN . e e 1603
48.2.6 CCR—OMFSEE Oh 1.iiiiiiiiiiii e 1603
48.2.7  CLS—OfSEE Ch et 1604
48.2.8  PLAT—OffSEE Dhuuuiriiiiiii i 1604
48.2.9 HDR—OffSEt EN..cverenii e 1604
48.2.10 BIST—OffSEL FN oueitieiiie i e e e e e e e ns 1605
48.2.11 PRIBUS—OffSEt 18h. .. e e 1605
48.2.12 SECBUS—OFfSEE 10N .. e e 1606
48.2.13 SUBBUS—OfSEt 1ARN ..uiniiiiiii e 1606
48.2.14 TOBASE—OFfSet 1Ch .uiuiiiiiiiiiii e 1607
48.2.15 IOLIMIT—OffSEt L1DN .. uiiieiiiiie it e e e e e e e nens 1607
48.2.16 SECSTS—OMfSEL L1EN 1uuiiieiiiii i e e e e e e nenes 1608
48.2.17 MEMBASE—OffSEt 20N ...oneiiiiiie e 1609
48.2.18 MEMLIMIT—OMFSEEt 22h ..ueieiniiiiiii e 1610
48.2.19 PFBASE—OffSEt 24N, ... e 1611
48.2.20 PFLIMIT—OffSet 26h ..viuiiiiiiii e 1612
48.2.21 PFBASEU—OffSEL 28N 1uiuiiiiiiiii it e e e e e e e 1612
48.2.22 PFLIMITU—OffSEt 2CHh ..uiiiiiieitiiiiie et e e e e e e e nanens 1613
48.2.23 CAPPTR—OMfSEL 34N ..eiiiiiiii e e 1613
48.2.24 INTL—OfSEt BCh. ..t 1614
48.2.25 INTP—OFfSEE 3Dh .ireiiiiiiiiii e 1614
48.2.26 BCTL—OffSEt 3EN .iviviiiiiiiiiii e 1615
48.2.27 EXPCAPLST—OFfSEt 40N ..uviriiieiiiiiii e e e e e e 1617
48.2.28 EXPCAP—OFfSEL 42N oiriiiiiiiii e e 1617
48.2.29 DEVCAP—OSFSEL 44N ...eeieiiiiie e 1618
48.2.30 DEVCTL—OSFSEt 48N ...viniiiiiiiiiii e 1619
48.2.31 DEVSTS—OfFSEt AAN .. v e 1620
48.2.32 LINKCAP—OFfSEt 4Ch ..uiuiiiiiiiiiiiiii e 1621
48.2.33 LINKCTL—OFfSEt 50N ..uiueieiiiiieiiei it e e e e e e eens 1623
48.2.34 LINKSTS—OffSet 52N 1 uiiiiiiiii i e e e e 1625
48.2.35 SLOTCAP—OFfSEl 54N ..eeiiiiiii e e 1626
48.2.36 SLOTCTL—OFfSEt 58N . uiuiiiiiiiiiii e 1628
48.2.37 SLOTSTS—OFfSEt 5AN . 1630
48.2.38 ROOTCTL—OfSEL SCh ..uiiiiiiiiiiiiiir e 1632
48.2.39 ROOTCAP—OffSEt SEN..cuviiiiiiiieiiiii i e e e e e 1633
48.2.40 ROOTSTS—OffSEt 60N ....ceieiiitiiie e e aeneeeaes 1633
48.2.41 DEVCAP2—OffSEL B4 ..nnieiiiiie i e 1634
48.2.42 DEVCTL2—O0ffSeL B8 ..uniieiiiiiiiiii e e s 1637
48.2.43 LINKCAP2—OFfSEE BCh ..ueieiiiiie ittt e ae e 1639
48.2.44 LINKCTL2—O0ffSet 70N ..cuiiiiiiiiiiiii e 1640
48.2.45 LINKSTS2—0ffSet 72h .o 1642
48.2.46 PMCAPLST—OfFSEt 80N....iviviiiiiiiiiiiii e 1642
48.2.47 PMCAP—OMfSEt 82N .. e e 1643
48.2.48 PMCSR—OFSEL 84N . eiriii i e 1644
48.2.49 PMBSE—OffSEt 86N ....ciiieiiiii i 1644
48.2.50 SSCAPLST—Offset 88h...ciuiiiiiiiiiiiiiiii e 1645

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
38 Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

48.2.51 SSVID—Offset 8Ch....uiiiiiiiiiiiii 1646
48.2.52 SSID—Offset 8Eh...ccoiiiiiiiiiiii 1646
48.2.53 MSICAPLST—OffSet 90N ...cuiviiiiiiiiii 1646
48.2.54 MSICTL—Offset 92h ...cvviiiiiiiiiii 1647
48.2.55 MSIADDR—Offset 94h ....cooviiiiiiii 1647
48.2.56 MSIDATA—Offset 98h...ciiiiiiiii 1648
48.2.57 MSIMSK—Offset OCh .....cciviiiiiiiiii 1649
48.2.58 MSIPENDING—Offset AR .....ccoviviiiiiiiiii 1649
48.2.59 RPPMCSR—Offset ABN ...cuvuiiiiiiiii 1650
48.2.60 PMCSRS—OffSEt BON ...vuiuiiiiiiiiiiiiiiii e 1652
48.2.61 PPBIFCTL—OffSet CON ...cvuiiiiiiiiiiii e 1652
48.2.62 SMICSR—Offset C8N ....cccviiiiiiiii 1653
48.2.63 SCICSR—OfSet CCh...iuiiiiiiiiiiiiiii 1654
48.2.64 SSCTL—OfFSEt DON ..uviviniiiiiiiiii i 1655
48.2.65 EXPPTMBARCTL—Offset D2h.....cuiiiiiiiiiiiiiiiiiiiiiii e 1656
48.2.66 PPDO—OffSEt DAN .uiuiiiiiiiiiii 1657
48.2.67 PBTXNCTL—OffSet D8N ....iuiviiiiiiiiiiiiin e 1659
48.2.68 PBPHYCTL—OffSet EON.....cviviiiiiiiiiniiii e 1660
48.2.69 PLKCTL—OffSEL EAN .uiuiiiiiiiiii e 1660
48.2.70 LTRCSR—OfFSEt ECh...iuiiiiiiiiiiiiiiiiii i e 1661
48.2.71 LTRL—OfFfSEt FON ..ouvniiiiiiii e 1662
48.2.72 LTROVR—Offset FAN....coiviiiiiiiiiiii e 1663
48.2.73 INTXSWZCTL—Offset F8h ....cciviviiiiiiin i 1664
48.2.74 CFGAGTERR—Offset FCh.....ccoiviiiiiiii e 1665
48.2.75 AERCAPHDR—Offset 100N .. .iiiiiiiiiiiiiiiiiiniii s 1666
48.2.76 ERRUNCSTS—OffSet 104N ..iuiiiiiiiiiiiiiiiiiiiiii e 1667
48.2.77 ERRUNCMSK—Offset 108h ....ccciuiiiiiiiiiiiiiiii e 1669
48.2.78 ERRUNCSEV—O0ffset 10Ch.....cccvuiiiiiiiiiiniiiniiiiiiiii e 1671
48.2.79 ERRCORSTS—Offset 110N ..iciiiiiiiiiiiiiiiiiiiii e 1673
48.2.80 ERRCORMSK—Offset 114h ....cociviiiiiiiiii 1674
48.2.81 AERCAPCTL—Offset 118h....cciiiiiiiiiiiiiiiiiii e 1675
48.2.82 AERHDRLOG1—Offset 11Ch....ciciiiiiiiiiiiiiiiiiii e 1676
48.2.83 AERHDRLOG2—O0ffset 120N ....iuiuiiiiiiiiiiniiiiiiiiiiii e 1676
48.2.84 AERHDRLOG3—O0ffset 124h.....ccciviiiiiiiiiiiiiiiiiiiii s 1676
48.2.85 AERHDRLOG4—0ffset 128h.....ccciviiiiiiiiiiiiiiiiiiiii e 1677
48.2.86 ROOTERRCMD—Offset 12Ch .....ciiviiiiiiiiiiiiiiiiiiiiii s 1677
48.2.87 ROOTERRSTS—Offset 130h ....iciviiiiiiiiiiiiii e 1678
48.2.88 ERRSRCID—Offset 134h ..iuiiiiiiiiiiiiiiiiiii e 1679
48.2.89 ACSCAPHDR—OSfSEt 138h..iuiviiiiiiiiiiiiiiiiiiiiiii e 1679
48.2.90 ACSCAP—Offset 13Ch...ccciiiiiiiiiiiiiiiii e 1680
48.2.91 ACSCTL—Offset 13Eh ...ciciiiiiiiiii 1681
48.2.92 ERRUNCDETMSK—Offset 140h......ccccviiiiiiiiiiii e 1682
48.2.93 ERRCORDETMSK—Offset 144h....ccciviiiiiiiiiiiiiiiiii e 1683
48.2.94 ROOTERRDETMSK—Offset 148h.......cccvviiiiiiiiiiiiia 1683
48.2.95 MCSTCAPHDR—OffSEt 150N ....iuiiiiiiiiiiiiiiiiiii e 1684
48.2.96 MCSTCAP—OFfSEt 154h....iviviiiiiiiiiiiii e 1684
48.2.97 MCSTCTL—OffSEt 156N ..iuiviiiiiiiiiiiiii e 1684
48.2.98 MCSTBAR—Offset 158h ...iiuiiiiiiiiiiiii 1685
48.2.99 MCSTUBAR—Offset 15Ch ....ccciiiiiiiiiii 1685
48.2.100 MCSTRCV—O0ffset 160N ....vviviiiiiiiiiiii e 1685
48.2.101 MCSTBLKALL—OffSEt 168h ...viviiiiiiiiiiiiiiiiiiii e 1686
48.2.102 MCSTOLBAR—Offset 178h....cciiiviiiiiiiiiiiiiii e 1686
48.2.103 MCSTUOLBAR—Offset 17Ch....cviviiiiiiiiiiniiiiiiiiii e 1686
48.2.104 EINJCAPHDR—Offset 180h .....cvviiiiiiiiiiiiiiiiii e 1687
48.2.105 EINJHDR—Offset 184h....ccciiiiiiiiiiiiiiic e 1687

Intel Atom® Processor C3000 Product Family
February 2018 Datasheet
Order Number: 337018-002 39



intel)

Intel Atom® Processor C3000 Product Family

Contents
48.2.106 EINJCTL—Offsel 188N .iuuiiiiiiiiii i i e e e e raaee e 1688
48.2.107 SECEXPCAP—OSfset 200N ..uiuiiiiiii i e e eeaeaees 1689
48.2.108 LINKCTL3—0ffset 204N ..ot e e 1690
48.2.109 LANEERRSTS—Offset 208N .iuiiiriiiiiiiii i i as 1691
48.2.110 LANEEQCTLO—Offset 20Ch 1iuviiriiiiii i it ae e nnea e 1692
48.2.111 LANEEQCTL1—O0ffset 20Eh ..uviiriiiiiii i i aees 1694
48.2.112 LANEEQCTL2—0ffset 210N .iuviiriiiiiii i e s e e s e reenneanes 1696
48.2.113 LANEEQCTL3—O0ffset 2120 .iiuriiriiiiiii i e en e a e 1698
48.2.114 LANEEQCTLA—Offset 214h ..o e e 1700
48.2.115 LANEEQCTLS5—0ffset 216N .iiuiiiiiiiiiii i 1702
48.2.116 LANEEQCTLE—Offset 218h .iiiiiiiiiiiii i e e 1704
48.2.117 LANEEQCTL7 —Offset 21AN 1ot e e es 1706
48.2.118 XPPMDLO—Offset 280N ..uiiiiiiiiiii i i e e i e aaea s 1708
48.2.119 XPPMDL1—0ffset 284N ..iiiiiiiiiiii i i e e e e e e 1708
48.2.120 XPPMCLO—Offset 288h...ccuiiieiiiiiiii i e e 1708
48.2.121 XPPMCL1—0ffset 28Ch ..ttt e e 1708
48.2.122 XPPMDH—OFfset 290N . ...ttt e 1709
48.2.123 XPPMCH—OffSeL 292N . ittt i e e e e e aaeas 1709
48.2.124 XPPMRO—OffSel 204N ...uiiiiiiiiiii i e e e e e 1710
48.2.125 XPPMR 1 —Offsel 208N ...uiiiiiiiiiii i i e e 1713
48.2.126 XPPMEVLO—Offset 29Ch ... oo e e e 1716
48.2.127 XPPMEVLL—0Offset 2A0N .. .iiiiiiiiii i e e 1718
48.2.128 XPPMEVHO—OSfset 2A4h ..o i e 1720
48.2.129 XPPMEVH1—Offset 2A8h ..uiiiriiiiiii i et e 1721
48.2.130 XPPMERO—OffSel 2ACN . .uiiiiiii it i it i e e e raea s 1722
48.2.131 XPPMER1—OffSel 2BO0N ..vviiiiiiii it i ne e e e rne e rneeas 1724
48.2.132 XPPMDFXMATO—Offset 2B4h....ccciiiiiiii i e e eeeaea 1726
48.2.133 XPPMDFXMAT1—0ffset 2B8h....cciiiiiiiiiiiii i e 1727
48.2.134 XPPMDFXMSKO—Offset 2BCh ....ciiiiiiiiiiii i i e 1728
48.2.135 XPPMDFXMSK1—O0Offset 2C0N .iiiuiiiiiiii i i e e aeeaea 1728
48.2.136 XPPERFCON—Offset 2C4N .. ittt i e v eranee e 1729
48.2.137 XPPERFSTAT—Offset 2C8h .. uiiiiiiiii i i e ernee e 1730
48.2.138 XPCDTHROTTLEP—Offset 2DO0h ....uiiiiiiiiie e e v eee e 1730
48.2.139 XPCDTHROTTLEN—Offset 2D4h .....ciiuiiiiiii i e 1731
48.2.140 XPCDTHROTTLEC—Offset 2D8h .iuiiiiiiiiiii i e 1731
48.2.141 IOSFDEVCLKGCTL—OSfset 2E4hN .ouiiiiiiiiiii i i e e e 1732
48.2.142 SBDEVCLKGCTL—Offsel 2EBN ..uuviiiiiiiii i i e re e e raee e 1732
48.2.143 VDHDRCAP—OfSEE 300N 1t uiiiiiiit i i e v i et e e rnee e rnees 1733
48.2.144 IBSTHDRCAP—OSfset 304N ...ucieiiiiii i e e eae e 1733
48.2.145 IBSTENGLKSPDCAP—Offset 310N ..ciiuiiiiiiiiiie i e 1734
48.2.146 IBSTENGLKSPDCTL—Offset 314h...ccciiiiiiiiiiii i e 1735
48.2.147 IBSTENGLKTXRXCFG—Offset 31Ch .icuiiiiiiiiiii i 1736
48.2.148 IBSTERRCRCSTSO—OFfSEt 320N .uiiiieiiiiiiiiiii i i eiie vt v e vnneeeanee e 1736
48.2.149 IBSTERRRCRVSTSO0—O0ffset 324h ...c.oviriiiiiiii e 1737
48.2.150 IBSTERRCRCSTS1—O0ffset 328 ..iviiriiiiiiiiiii it eaeeaees 1737
48.2.151 IBSTERRRCRVSTS1—0ffset 32Ch ..ouiiiiiiiiiiici i 1738
48.2.152 IBSTERRCRCSTS2—0ffset 330N .oieiiiiiiiiii i i eae e 1738
48.2.153 IBSTERRRCRVSTS2—0ffset 334h ..ccoiiiiiiiiii e 1739
48.2.154 IBSTERRCRCSTS3—0ffset 338h .iiiviiiiiiiiiiiii i i aea 1739
48.2.155 IBSTERRRCRVSTS3—O0ffset 33Ch .uiiviiiiiiiiiiiiii i e 1740
48.2.156 IBSTPHYLCTLO—OffSEt 344N ..uviiiiiii i it e e e eneenaens 1741
48.2.157 IBSTPHYLCTL1—Offset 348h ....uiiiiiiiiiii i i 1742
48.2.158 IBSTPHYLCTL2—Offset 34Ch cuiuuiiiiiiii i e e e e 1743
48.2.159 IBSTPHYLCTL3—Offset 350N .iiiiiiiiiiiiiii i e aeeas 1744
48.2.160 IBSTTXLCTL—OffSEt 354N . ittt i e e aaees 1745

Intel Atom® Processor C3000 Product Family
Datasheet
40

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

February 2018

48.2.161 IBSTTDSTS—O0ffset 358h ....vviiiiiiiiiiiiiii 1745
48.2.162 IBSTPLLNSTSO—O0ffset 36Ch ......iviviiiiiiiiiiiiiiiiiii e 1746
48.2.163 IBSTPRECFGO—Offset 370N ....cuiviiiiiiiiiiniiiiiiiiiii e 1747
48.2.164 IBSTPOSTCFGO—O0ffset 374h......cccoviiiiiiiiiii 1748
48.2.165 IBSTPLLNSTS1—0ffset 378h .....coviiiiiiiiii 1749
48.2.166 IBSTPRECFG1—0ffset 37Ch .....ccvviiiiiiiiiiiiiii e 1750
48.2.167 IBSTPOSTCFG1—O0ffset 380h......ccoviiiiiiiiiiiniiii 1751
48.2.168 TLPCIECLKGCTL—Offset 8EON.......ccviviiiiiiiiiiiii e 1751
48.2.169 TLPCIECLKGCCTL—Offset 8E2h....ciiiiiiiiiiiiiiiiii e 1752
48.2.170 PTOTXNCLKGCTL—Offset 8E4h.......cvvviiiiiiiiiiiiiiiii e 1752
48.2.171 PTITXNCLKGCTL—Offset 8E6Oh.......civviiiiiiiiiiiiiiiii e 1753
48.2.172 PT2TXNCLKGCTL—Offset 8E8h........ocviiiiiiiiiiiiiii 1753
48.2.173 PT3TXNCLKGCTL—Offset 8EAN .....iviviiiiiiiiii 1754
48.2.174 XPTDEF2—O0ffset 8F8h.....c.cocviiiiiiiiii 1755
48.2.175 PMIDLTMR—OffSEt 948h ....viviiiiiiiiiiiiiii s 1757
48.2.176 LLRBSIZE—Offset 98Ch .....cciviiiiiiiiiii 1758
48.2.177 FRMERRMSK—O0ffset 99Ch ......cccoiiiiiiiiii 1759
48.2.178 FRMERRSTS—O0ffset 99Eh .......cocviiiii 1760
48.2.179 LLPCIECLKGCTL—Offset OEON ....ovvviiiiiiiiiiniiii e 1760
48.2.180 LLPCIECLKGCCTL—Offset 9E2h ..iviviiiiiiiiiiiiiiiiini e 1761
48.2.181 PTOLNKCLKGCTL—Offset 9E4h.....civiiiiiiiiiiiiiiiiiiii e 1761
48.2.182 PT1LNKCLKGCTL—Offset 9EBh......vviviiiiiiiiiiiiiiiiiii s 1762
48.2.183 PT2LNKCLKGCTL—Offset 9E8h......iviviiiiiiiiiiiiiiiiii s 1762
48.2.184 PT3LNKCLKGCTL—Offset OEAN.....coiiiiiiiiiiii s 1763
48.2.185 CFGPCIECLKGCTL—Offset OECh ...iviiiiiiiiiiiiiiiiin e 1763
48.2.186 CFGPCIECLKGCCTL—Offset OEEN ...iiviiviiiiiniiiiiiiiisn e 1763
48.2.187 LTSSMSMSTS—Offset AB8Bh ....cviviiiiiiiiiiiiii e 1764
48.2.188 LTSSMLNSTSO0—O0ffset A70h .....iviiiiiiiiiiiiiiiiii e 1765
48.2.189 LTSSMSTATELOGO—Offset ABON .....cvvviiviiiiiiiiiiii s 1765
48.2.190 LTSSMSTATELOG1—O0ffset AB4h .......ocviviiiiiiiiiiiii 1765
48.2.191 LTSSMSTATELOG2—0ffset AB8h .....ccvviviiiiiiiiiiii 1766
48.2.192 LTSSMSTATELOGCTL—Offset ABCh .....cviviiiiiiiiiiiii e 1766
48.2.193 LTLNERRCTRL—Offset AG4h .....iviiiiiiiiiiniiiiiiiiiii e 1766
48.2.194 LTLNERRSTS—Offset A9Bh .....oviviiiiiiiiiiiiiii 1767
48.2.195 LTLNERRLOG—Offset A98h.......iviiiiiiiiiiiiiiiiiiiiii e 1768
48.2.196 UPCFGCSR—Offset ABBh.....cccvvvviiiiiiiiiiiniii s 1769
48.2.197 SOSCTL—OffSEt ACBN...cviiiiiiiiiiii 1770
48.2.198 G3SOSERRSTS—Offset ACCh.....iviuiiiiiiiiiiiiiiii e 1770
48.2.199 PLPCIECLKGCTL—Offset AEON.....iviiiiiiiiiiiiiiiiii e 1770
48.2.200 PLPCIECLKGCCTL—Offset AE2h.....ocviiiiiiiiiiiiiiiii e 1771
48.2.201 PTOPHYCLKGCTL—Offset AE4h......cociviiiiiiiiiiiiiiiiii e 1771
48.2.202 PT1PHYCLKGCTL—Offset AEBh......c.ovviiiiiiiiiiiiiiiii e 1772
48.2.203 PT2PHYCLKGCTL—Offset AE8h.....iviiiiiiiiiiiiiiiiiiii e 1772
48.2.204 PT3PHYCLKGCTL—Offset AEAR.....c.coiiiiiiiiiii 1773
48.2.205 LTLGCAP—OFfSEt BOON ...uiviviiiiiiiiiiii it 1773
48.2.206 LTLGCTRL—OFfSet BOAh ...cuiviiiiiiiiiiiiiincn e 1774
48.2.207 LTLGSTARTO—Offset BOBN ....uiviviiiiiiiiiiiiiii s 1775
48.2.208 LTLGSTART1—O0ffset BOCh ......vvviiiiiiiiiiiiiii e 1776
48.2.209 LTLGSTART2—O0ffset B10h c...iviiiiiiiiin e 1777
48.2.210 LTLGSTART3—0ffset B14h c...coviviiiiiiiiii 1778
48.2.211 LTLGSTPO—OffSEt BLI8h ...uviviviiiiiiiiiiiiiii i 1779
48.2.212 LTLGSTP1—0ffset BICH .c.iviiiiiiiiiiiiiiiiin e 1779
48.2.213 LTLGSTP2—0ffset B20N ...viviviiiiiiiiiiiiiici e 1780
48.2.214 LTLGSTP3—0ffset B24h .....cviviiiiiiiiiiinii 1780
48.2.215 LTLGTMEVO—O0ffset B28h......covviiiiiiiiiiiiiiiii s 1781

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 41



n ® Intel Atom® Processor C3000 Product Family
l n te I Contents

48.2.216 LTLGTMEV1—O0ffset B2Ch .. uuieiiiiiiiei e e e e e e 1782
48.2.217 LTLGTMEV2—0ffset B30N .. ..o e e ees 1783
48.2.218 LTLGTMEV3—0ffset B34h ..o e e 1784
48.2.219 LTLGRDCT—Offset BAON ......ciiiiiiiiiiiiii e 1784
48.2.220 LTLGRES—OffSet BA4h ....cviviiiiiiiiiiiiiiiin e 1785
48.2.221 LTLGSMEVO—O0ffSet B48Bh ....cuiiiiiiiiiiiiiiii e 1785
48.2.222 LTLGSMEV1—0ffSEt BACK .. uuieiiiiiiie i e e e e e e eeees 1786
48.2.223 NFTSCOMCLK—OFfSEt B50N ...cueiiieiiiieiiiieieee e e e e e e 1786
48.2.224 NFTSDSCCLK—Offset BS54 ....cov i 1787
48.2.225 LEKBERR—OffSet B58h.....viuiiiiiiiiii e 1787
48.2.226 EXPBERRO—OFfSEt BSCh .. uuuiiiiiiiiiiiiiii it 1787
48.2.227 EXPBERR1—OffSet BOON .. .viuiiiiiiiiiiiiin e 1788
48.2.228 LEKBPROERR—OFfSEL BOAN ..uviviiieieiiieiieie e e e e e ee e 1788
48.2.229 SPEEDCTL—OffSet BO8Bh ...evviiieiiii i e e e e 1789
48.2.230 RCVRDETSTS—O0ffSet BOCH ...cuveieiiiie i e e e e e 1791
48.2.231 RCVRERR—OffSEt B70N . .uviiiiiiiiiiii e e 1791
48.2.232 EBERR—OFFSEt B74h ..uiiiiii e 1792
48.2.233 EBERRMSK—O0ffSEt B78h . .viiiiiiiiiiiiiiiiii e 1792
48.2.234 OBEINICTL—OffSet B7Ch . uuiiiriiiiie i e e e e e e e 1793
48.2.235 LTSSMERRSTSO0—0ffSEt B8ON ..euviviiiiieiiiii i ere e ene e eneneees 1795
48.2.236 LTSSMERRSTS1—0ffSEt B84 ....vviiieieiiiiiei et e e 1797
48.2.237 EQEVALCTLE—OFfSEt BECH ...uiuiiiiiiiiii e 1798
48.2.238 EQEVALCTL7—O0ffSEt BOON ...uiniiiiiiiiii i ees 1799
48.2.239 EQFARFSLF—OffSet BOCH ..viuiiiiiiiiiiiiii e 1800
48.2.240 FOMINCCTL—OFfSet BAGN .. et e e e e e e e e e 1801
48.2.241 PHYRECAL—OFfSet BABN ....viiiiiiiii it e e e e 1801
48.2.242 PLLSTBYCTL—OffSEt BACKH ....uitiiii i e e e e 1802
48.2.243 PLUTXEQCTL—OSfSEt BBON ....cuviiiiiiiiiiiirre e e 1802
48.2.244 PHYCGIDLEMSK—OffSEt BBAh ....vviiiiiiiiiiiiii e 1803
48.2.245 EQEVALCTL4A—O0ffset BB8h ....cviviiiiiiiiiiinn e 1804
48.2.246 EQEVALCTLS—O0ffSEt BBChH ..uiieiiiiiiiei e s e e e e e neenenenes 1805
48.2.247 LEKBLNERRCNTO—Offset BCOR ....vieiiiiiiii i e e ae e e e 1805
48.2.248 LEKBLNERRCNT1—O0ffset BCAh .....ccciviiiiii e 1806
48.2.249 EQEVALCTL—OFfSEt BDON ...viuiiiiiiiiiiei it e e e e e e 1806
48.2.250 EQEVALCTL2—0ffSet BDAh ...uiuiiiiiiiiiiiiin e e e 1807
48.2.251 EQEVALCTL3—O0ffset BD8h ....iiiiiiiiiiiiiiiii e 1808
48.2.252 EQEVALSTS—OFfSEL BDCh ..viviiieiiiiieie e e e e e e e s e nenees 1809
48.2.253 EQEVALSTS2—0ffSEt BEON 1.uuiuiieiiiiiieiie et s e e e e ene e e 1811
48.2.254 EQEVALSTS3—O0ffSEt BEAN ...uineiiiiiiee e e ee e 1812
48.2.255 G3FRAMEERR—Offset BECH ......iviiiiieiiiiii e 1814
48.3 Sideband Registers - DeVIiCes 9-12 ....iiiuiiiiiiii e 1815
48.3.1  PPBIFCTL_PRIV—OffSet 10h....ciiiiiiiiiiiiii e 1815
48.4 Sideband Registers - DeViCeS 14-17 ...ttt e e 1816
48.4.1 PPBIFCTL_PRIV—Offset 10h.....ciiviiiiiiiiiiiinii e 1816
49 SMBus - Host - BO, D18, FO......ccccimimimiarararsnmsasmsasesesesasassssssssssasasasasasassssssnsnnnnannss 1817
49.1 Introduction @nd INAEX .....c.iuiiieieiiii e e 1817
49.1.1  Host Configuration SPacCE .......ouiiiiieiiiiii e 1818
49.1.2 Host Memory Space—SMTBAR ...ttt i e 1819
49.2 Registers in Configuration SPaCe......ccviiiiiiiiiiii e 1820
49.2.1  VID—OffSEE DNttt 1820
49.2.2  DID—OMfSEE 2N et 1820
49.2.3  PCICMD—OMfSEE 4N .. e e ee e 1821
49.2.4  PCISTS—OMfSEE BN ..uieii i e 1822
49.2.5 RID—OffSEE Bh..uiiiiiiiiiiii 1823

Intel Atom® Processor C3000 Product Family

Datasheet
42

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

L T A T O @ el @ ) = o o P 1823
49.2.7 SMTBAR—OffsEt 10R .iuuiiiiiii i e 1824
49.2.8  SVID—O0MfSEE 2Ch uiriiiiiiiii i e 1824
49.2.9  SID—OMfSEE 2EN. ittt e 1825
49.2.10 INTL—OFfSEE BCh .uiiiiiiiii e e aans 1825
49.2.11 INTP—OfSEE 3D N .ttt e e aans 1826
49.2.12 EXPCAPLST—OffSEt 40N ..oiueiiiiii i e e e e e e anees 1826
49.2.13 DEVCAP—Offset 44h ...iiiiiiii i e 1827
49.2.14 DEVCTL—OffSet 48N cuiuiiiiiiiiiii i e 1829
49.2.15 DEVSTS—OMfSEt 4AN .. it e 1830
49.2.16 PMCAPLST—OffSEt 80N 1.uviuiiiiitiii i e e enaaas 1831
49.2.17 MSICAPLST—OffSEt BCh..uiuiiiiiiieii i e 1831
49.2.18 MSICTL—OFfSEL BEN ..viiieii i e ane e 1832
49.2.19 MSIADDR—OfSEL G0N ..i.uviiriiiii i e e 1832
49.2.20 MSIDATA—Offset O8N ...iiii it 1833
49.2.21 MSIMSK—OFfSEE OCN 11ttt e e e e enans 1834
49.2.22 PLKCTL—OffSEE EAN 1ttt e e e e e e e aeanans 1834
49.3 Registers in Memory Space—SMTBAR ...ttt i i i e 1835
49.3.1 GCTRL—OMfSEL DR . uiiieiii i e e e aaaea 1835
49.3.2  SMTICL—OffSEL BN .uiieiiiiiii i e e a e 1836
49.3.3 ERRINTMSK—OffSEt 10 cuiuiiriiiiiiiii i e enae s 1837
49.3.4 ERRAERMSK—OFfSEL 14N .iiiriiiiiiiiiiiiiiii i aenaa s 1838
49.3.5 ERRSTS—Offsel 18h ...ttt e 1839
49.3.6 ERRINFO—OFfSEL 1N .uiiuiiiiiiiiiiii it e e e e e ena s 1840
49.3.7 MDBA—OffSEL 100N ..ttt e 1840
49.3.8 MCTRL—OMfSEE 108h. . uiiieiiriiiiii i e ern e anannens 1841
49.3.9 MSTS—OfSEl 100N ..ttt e 1842
49.3.10 MDS—OMSEE 110N .. ittt 1843
49.3.11 RPOLICY—0ffset 114 .uiriiiiiiiiii i e 1844
49.3.12 TBBA—OFfSELt 200N, . cuiiiiiiiiiiii it eas 1846
49.3.13 TCTRL—OfSEL 208 1uuiiiiiieiiiii i e e e e e e eaanens 1847
49.3.14 TSTS—OffSEl 20Ch .. ittt e e e e annaas 1848
49.3.15 TBS—Offset 210N .iiriiiiiiiii i e 1849
49.3.16 HTHP—OffSel 218N vttt e e raeeas 1849
49.3.17 FTTP—Offsel 21Ch iiriiiiiiii i e e aa s 1850
49.3.18 TRXCTRL—OFfSEt 220N .. .ciriiiiiiiiiiiie i e e e e eas 1850
49.3.19 TRXSTS—OfSEL 224N 1iiiriiiiiii i e i aeaanens 1851
49.3.20 TACTRL—OffSEl 228N .iiiriiiiiii i e e e aaeas 1852
49.3.21 TPOLICY—0ffset 22Ch ..uuiiiiiiiii e e e e 1853
49.3.22 GPBRCTRL—OfSEL 240N ..uiiiiiiiiiiiiiee e e e e e raeeas 1855
49.3.23 GPBRDBUF—Offsel 244N ... ittt e enaa s 1856
49.3.24 SMTARPCTRL—Offset 280N .iiuiieiiiiiiiii e e e e 1857
49.3.25 UDIDO—OffSet 290N .. .ttt e e 1858
49.3.26 UUDIDO—O0ffset 298N ...i.uiiiiiiiii i 1859
49.3.27 UDID1—0ffset 2A0N .. ittt 1860
49.3.28 UUDID L1 —0ffS@t 2A8N ..ttt e e 1861
49.3.29 SPGT—OffSEt B300N...ciiiiiiiii i 1862
49.3.30 SPMT—OfSEL 304N . vttt e e 1863
49.3.31 SPST—OffSet 308N ...uieiiiiiii i e 1864
49.3.32 SMBFT—Offset 30Ch ...viuiiiiii i e 1865
49.3.33 CLTC—Offset 310N ..iuiiiiiiii i e 1866
49.3.34 DCLKGT—Offset 380N ...ttt et et eaaas 1866
49.3.35 SUSCHKB—OffSet 384N ..iuiiiiiiiiiiiiiiii i e eaeas 1867
49.3.36 DBCTRL—OfSEL 388N . uiuiiiiiiiiiiiii i e eeaaans 1868
49.3.37 DBSTS—OffSeL B8Ch 1ttt e e eaaa s 1869

February 2018
Order Number: 337018-002

Intel Atom® Processor C3000 Product Family
Datasheet
43



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

50 SATA Controllers - BO, D(19, 20), FO ..cccicimimrerarrsmsmsmsmsasesesasasassssasasasasasasassssssnsnnans 1870
50.1 Introduction @nd INAEX .....coeieiiiiiieii it et e e e e e e e es 1870
50.1.1 Host Configuration SPACE ......c.iuiuiiieiiiiii e e eeens 1871
50.1.2 Host Memory Space—MXTBA ... 1873
50.1.3 Host Memory Space—ABAR ..ot e 1874
50.2 Registers in Configuration SPacCe.......cviiiiiiiiiiiiiiiiii i e areneeaes 1879
50.2.1 Identifiers (ID)—OffSet Oh ...ccoviiiiiiiiii e 1879
50.2.2 Command (CMD)—Offset 4h ......cciiiiiiiii e 1880
50.2.3 Device Status (STS)—Offset BN ...uiueieieiiii e 1881
50.2.4 Revision ID (RID)—OffSet 8h ...iuiuiuiiiieiiiii e e 1882
50.2.5 Programming Interface (PI)—Offset Oh.....cccoviiiiiiiiiiiiii e 1882
50.2.6 Class Code (CC)—OffSet AN .uiiuiiiiiii i e 1882
50.2.7 MSI-X Table Base Address (MXTBA)—Offset 10h.........covvviiiiiiniiiiininnns 1883
50.2.8 SCMDBA—OffSEt 18N 1.uuiiiiiiiiii it et e eeens 1884
50.2.9 SCTLBA—OffSet L1Ch ettt e e e enens 1884
50.2.10 AHCI Index Data Pair Base Address (AIDPBA)—Offset 20h ..................... 1885
50.2.11 AHCI Base Address (ABAR)—Offset 24h.....cccociiiiiiiiiiiiiiiiic e 1886
50.2.12 Capabilities Pointer (CAP)—Offset 34h.....ciciiiiiiiiiiiiiiii e 1887
50.2.13 Interrupt Information (INTR)—Offset 3Ch....c.ccviiiiiiiiiiiiiiici s 1887
50.2.14 PCI Power Management Capability ID (PID)—Offset 70h ...........cccventnet. 1887
50.2.15 PCI Power Management Capabilities (PC)—Offset 72h .........ccooeviiiinnen. 1888
50.2.16 PCI Power Management Control and Status (PMCS)—Offset 74h ............. 1889
50.2.17 Message Signaled Interrupt Identifier (MID)—Offset 80h ...........cccvuvnnen. 1889
50.2.18 Message Signaled Interrupt Message Control (MC)—Offset 82h............... 1890
50.2.19 Message Signaled Interrupt Message Address (MA)—Offset 84h.............. 1890
50.2.20 Message Signaled Interrupt Message Data (MD)—Offset 88h.................. 1890
50.2.21 Port Mapping Register (MAP)—Offset 90h .......cccoviiiiiiiie 1891
50.2.22 Port Control and Status (PCS)—Offset 94h.......c.cooiiiiiiiiiens 1893
50.2.23 SATA General Configuration (SATAGC)—Offset 9Ch.......cocvvviiiiiiiiiininnnnnn 1895
50.2.24 SATA Initialization Register Index (SIRI)—Offset AOh........ccvvvviiiiiiinnnn. 1896
50.2.25 SATA Initialization Register Data (SIRD)—Offset Adh .........c.cooiiiiinnnil. 1896
50.2.26 Serial ATA Capability Register 0 (SATACRO)—Offset A8h...........ccevvnennn. 1897
50.2.27 Serial ATA Capability Register 1 (SATACR1)—Offset ACh........cocvvvviinnnnn. 1898
50.2.28 FLR Capability ID (FLRCID)—Offset BOh ......c.ooiiiiiiiiiiiii e 1898
50.2.29 FLR Control (FLRCTL)—Offset B4h .......coiiiiiiiiiiiiiiince v e 1899
50.2.30 MSI-X Message Control (MXC)—Offset D2h......ccoiiiiiiiiiiiiiiiiciieene 1900
50.2.31 MSI-X Table Offset / Table BIR (MXT)—Offset D4h........ccovvviiiniiniiininnns 1900
50.2.32 MSI-X PBA Offset / PBA BIR (MXP)—Offset D8h........cvcviiieiiiiiiiiiiieenens 1900
50.2.33 BIST FIS Control/Status (BFCS)—Offset EOh .......cvoviiiiiiiiii i 1901
50.2.34 BIST FIS Transmit Data 1 (BFTD1)—Offset E4h ........cccovviiiiiiiiiiiiieanns 1903
50.2.35 BIST FIS Transmit Data 2 (BFTD2)—Offset E8h ........ccovviiiiiiiiiiiiiiiinenns 1903
50.2.36 Manufacturing ID (MFID)—Offset F8h......ccouiiiiiiiiiiiii e 1903
50.3 Registers in Memory Space—MXTBA .. ...ttt e 1904
50.3.1 MSI-X Table Entries n Message Lower Address (MXTENMLA)................... 1904
50.3.2 MSI-X Table Entries n Message Upper Address (MXTENMUA) .................. 1904
50.3.3 MSI-X Table Entries n Message Data (MXTENMD).......cocoviiiiiiiiiniininennns 1905
50.4 Registers in Memory Space—ABAR ...t 1906
50.4.1 HBA Capabilities (GHC_CAP)—Offset Oh......cciiiiiiiiiiiiii e eeens 1906
50.4.2 Global HBA Control (GHC)—Offset 4h.....ccoviiiiiiiiiiiiii e 1908
50.4.3 Interrupt Status Register (IS)—Offset 8h.....ccevviiiiiiiiiiiiii e 1909
50.4.4  Ports Implemented (GHC_PI)—Offset Ch .....cccviiiiiiiiiiiiii e 1910
50.4.5 AHCI Version (VS)—Offset 10h.....ccoiiieiiiiiiii e e eeens 1911
50.4.6 Enclosure Management Control (EM_CTL)—Offset 20h........cccevevevnienennns 1912
50.4.7 HBA Capabilities Extended (GHC_CAP2)—Offset 24h .........cccvieiniiiennnnn. 1914
50.4.8 Vendor Specific (VSP)—Offset ADh ....ccviiiiiiiiiii i e 1915

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
44 Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

50.4.9

50.4.10
50.4.11
50.4.12
50.4.13

50.4.14
50.4.15
50.4.16
50.4.17
50.4.18
50.4.19
50.4.20
50.4.21
50.4.22
50.4.23
50.4.24
50.4.25
50.4.26

50.4.27
50.4.28
50.4.29
50.4.30
50.4.31
50.4.32
50.4.33
50.4.34
50.4.35
50.4.36
50.4.37
50.4.38
50.4.39

50.4.40
50.4.41
50.4.42
50.4.43
50.4.44
50.4.45
50.4.46
50.4.47
50.4.48
50.4.49
50.4.50
50.4.51
50.4.52

50.4.53
50.4.54
50.4.55
50.4.56
50.4.57
50.4.58
50.4.59

February 2018
Order Number: 337018-002

Vendor Specific Capabilities Register (VS_CAP)—Offset Adh.................... 1916
RAID Platform ID (RPID)—Offset COh ....ccoviuiiieiiiiii e 1917
SW Feature Mask (SFM)—Offset C8h .....c.ciiiiiiiiiii e 1918
Port [0-7] Command List Base Address (PxCLB0)—Offset 100h............... 1919
Port [0-7] Command List Base Address Upper 32-bits

(PXCLBUO)—Offset 104N . uuiiiiiiiiii i e ae e 1919
Port [0-7] FIS Base Address (PxFB0)—Offset 108h ........cccvvvviiviviiiininennn. 1920
Port [0-7] FIS Base Address Upper 32-bits (PxFBUO)—Offset 10Ch.......... 1920
Port [0-7] Interrupt Status (PxIS0)—Offset 110h ......ccvvviiiiiiiiiiiiiiiiee, 1921
Port [0-7] Interrupt Enable (PXIEQ)—Offset 114h ........ccciviiiiiiiiiiinnne. 1923
Port [0-7] Command (PXCMDO)—Offset 118h ....cviviiiiiiiiiiiiiiieieneneeeeaes 1924
Port [0-7] Serial ATA Status (PxSSTS0)—Offset 128h ....ccocvvvvviiiiiiiiiennnns 1926
Port [0-7] Serial ATA Control (PxSCTLO)—Offset 12Ch ......cccvvivviviinnnnnns 1926
Port [0-7] Serial ATA Error (PXxSERRO)—Offset 130h .....cccoiviviniiiiinininnne. 1927
Port [0-7] Serial ATA Active (PxSACTO0)—Offset 134h......cccvvvviiiiiiiiinnnnnn. 1927
Port [0-7] Commands Issued (PxCI0Q)—Offset 138h .......ccovviiiiiiiiiiinnnn.. 1927
Port [0-7] SNotification (PXSNTFO)—Offset 13Ch......cocvvviiiiiiiiiiinieenen 1928
Port [0-7] Command List Base Address (PxCLB1)—Offset 180h............... 1928
Port [0-7] Command List Base Address Upper 32-bits

(PXCLBUL)—OffSet 184N ..uiuiiiiiiiiii it 1928
Port [0-7] FIS Base Address (PxFB1)—Offset 188h .......cccovvvviiiiviiiininnnnns 1929
Port [0-7] FIS Base Address Upper 32-bits (PxFBU1)—Offset 18Ch........... 1929
Port [0-7] Interrupt Status (PxIS1)—Offset 190h ......ccvcvviiiiiiiiiiiiee 1930
Port [0-7] Interrupt Enable (PxIE1)—Offset 194h ........cccvviiiiiiiiiiniinnnne, 1932
Port [0-7] Command (PXCMD1)—Offset 198h .....ccoviiiiiiiiiiiiiiiiiceee 1933
Port [0-7] Serial ATA Status (PxSSTS1)—Offset 1A8h ........coooviiiiviiiinnnnn. 1935
Port [0-7] Serial ATA Control (PxSCTL1)—Offset 1ACh .....ccvvviiiiiiiiiennnns 1935
Port [0-7] Serial ATA Error (PXSERR1)—Offset 1BOh......cccovvvivirvininninennns 1936
Port [0-7] Serial ATA Active (PxSACT1)—Offset 1B4h........c.ccvvvvviniiinnnnen. 1936
Port [0-7] Commands Issued (PxCI1)—Offset 1B8h.......ccocvvvviiiiiiiiinennnns 1936
Port [0-7] SNotification (PXxSNTF1)—Offset 1BCh.......ccvvviiiiiiiiiiiiiiiniennnn 1937
Port [0-7] Command List Base Address (PxCLB2)—Offset 200h ............... 1937
Port [0-7] Command List Base Address Upper 32-bits

(PXCLBU2)—0OffSEL 204N 1.iiuiiiiiiiii i s e e anne e e aaeennes 1937
Port [0-7] FIS Base Address (PxFB2)—Offset 208h ........cccoovviviiiiiiiennnnnn. 1938
Port [0-7] FIS Base Address Upper 32-bits (PxFBU2)—Offset 20Ch .......... 1938
Port [0-7] Interrupt Status (PxIS2)—Offset 210h ......c.ccvviiiiiiiiiiiines 1939
Port [0-7] Interrupt Enable (PxIE2)—Offset 214h .....c.coviiiiiiiiiiiiininnes 1941
Port [0-7] Command (PXCMD2)—O0ffset 218h ....ccvviiiiiiiiiiiiiciiiiea 1942
Port [0-7] Serial ATA Status (PXSSTS2)—Offset 228h .........cevvvvvvvvvvvnnnnns 1944
Port [0-7] Serial ATA Control (PXSCTL2)—Offset 22Ch .......ccvvvviiininiinns 1944
Port [0-7] Serial ATA Error (PXSERR2)—Offset 230h .....cccovvieiiiiiiininnnnnes 1945
Port [0-7] Serial ATA Active (PxSACT2)—Offset 234h.......ccoeviiiiiiiiinennns 1945
Port [0-7] Commands Issued (PxCI2)—Offset 238h ........cccoveiviiiiiiinnnnnn. 1945
Port [0-7] SNotification (PXxSNTF2)—Offset 23Ch......ccocviiiiiiiiiiiiiiiene, 1946
Port [0-7] Command List Base Address (PxCLB3)—Offset 280h................ 1946
Port [0-7] Command List Base Address Upper 32-bits

(PXCLBU3)—OffSEt 284N . uieiiiieiiiiie et e e e e 1946
Port [0-7] FIS Base Address (PxFB3)—Offset 288h .......c.cooviviiiiiiininnnnne. 1947
Port [0-7] FIS Base Address Upper 32-bits (PxFBU3)—Offset 28Ch.......... 1947
Port [0-7] Interrupt Status (PxIS3)—Offset 290h ......ccccvviiiiiiiiiiiiiiie, 1948
Port [0-7] Interrupt Enable (PxIE3)—Offset 294h ..........ccoiviiiiiiiiiiinnne. 1950
Port [0-7] Command (PXCMD3)—0ffset 298h .....covvviiiiiiiiirir e 1951
Port [0-7] Serial ATA Status (PxSSTS3)—Offset 2A8h ........ccoevviiiiiiinnnen, 1953
Port [0-7] Serial ATA Control (PXSCTL3)—Offset 2ACh .....cccevviiiiiniinenns 1953

Intel Atom® Processor C3000 Product Family
Datasheet
45



n ® Intel Atom® Processor C3000 Product Family
l n te I Contents

50.4.60 Port [0-7] Serial ATA Error (PXSERR3)—Offset 2BOh ......c.coviviiieinienennns 1954
50.4.61 Port [0-7] Serial ATA Active (PxSACT3)—Offset 2B4h ........ccoevviiiiinininnns 1954
50.4.62 Port [0-7] Commands Issued (PxCI3)—Offset 2B8h .......cccoevvininiiinnnnnnns 1954
50.4.63 Port [0-7] SNotification (PXxSNTF3)—Offset 2BCh ........ccooviiiiiiiiiiiiiiennns 1955
50.4.64 Port [0-7] Command List Base Address (PxCLB4)—Offset 300h .............. 1955
50.4.65 Port [0-7] Command List Base Address Upper 32-bits

(PXCLBU4)—O0ffset 304h....c.cceiiiiiiii i 1955
50.4.66 Port [0-7] FIS Base Address (PxFB4)—Offset 308h.........cccoviiiiiiniiiennns 1956
50.4.67 Port [0-7] FIS Base Address Upper 32-bits (PxFBU4)—Offset 30Ch ......... 1956
50.4.68 Port [0-7] Interrupt Status (PxIS4)—Offset 310h......cccoviviiiiiiiiiiiiiiinnnne. 1957
50.4.69 Port [0-7] Interrupt Enable (PxIE4)—Offset 314h........ccovviiiiiiiiiiiinnnnns 1959
50.4.70 Port [0-7] Command (PxCMD4)—O0ffset 318h.....ccocvviiiiiiiiiiiiiiiieens 1960
50.4.71 Port [0-7] Serial ATA Status (PxSSTS4)—Offset 328h......cccevvvviiiiininnnnns 1962
50.4.72 Port [0-7] Serial ATA Control (PxSCTL4)—Offset 32Ch.......ccccvvvvieinininnns 1962
50.4.73 Port [0-7] Serial ATA Error (PXSERR4)—Offset 330h......cccccvvivviiiiininnnnnn. 1963
50.4.74 Port [0-7] Serial ATA Active (PXSACT4)—Offset 334h .....ccocvvvviiiiinininns 1963
50.4.75 Port [0-7] Commands Issued (PxCI4)—Offset 338h.......ccovvviiiiiiiininnnnne. 1963
50.4.76 Port [0-7] SNotification (PxSNTF4)—Offset 33Ch ......cccvviiiiiiiiiiiiiieeens 1964
50.4.77 Port [0-7] Command List Base Address (PxCLB5)—Offset 380h .............. 1964
50.4.78 Port [0-7] Command List Base Address Upper 32-bits

(PXCLBUS)—OffSEt 384N, ..ttt e 1964
50.4.79 Port [0-7] FIS Base Address (PxFB5)—Offset 388h.........cocovviiiiiniiennns 1965
50.4.80 Port [0-7] FIS Base Address Upper 32-bits (PxFBU5)—Offset 38Ch ......... 1965
50.4.81 Port [0-7] Interrupt Status (PxIS5)—Offset 390h.......cccovviiiiiiiiiiininenne, 1966
50.4.82 Port [0-7] Interrupt Enable (PxIE5)—Offset 394h.........cccoiiiiiiiiiiiiennns 1968
50.4.83 Port [0-7] Serial ATA Status (PxSSTS5)—O0ffset 3A8h......cccevviviiiiiinininns 1969
50.4.84 Port [0-7] Serial ATA Control (PxSCTL5)—Offset 3ACh........cccovviiiniinnnne. 1969
50.4.85 Port [0-7] Serial ATA Error (PXSERR5)—Offset 3BOh .....ccovviiiiiiiininnenne. 1970
50.4.86 Port [0-7] Serial ATA Active (PxSACT5)—Offset 3B4h.......cccevvvvviiviinnnnnn. 1970
50.4.87 Port [0-7] Commands Issued (PxCI5)—Offset 3B8h ........cccovvviiiiiiiinnens 1970
50.4.88 Port [0-7] SNotification (PXxSNTF5)—Offset 3BCh .........covviiiiiiiiiiieennns 1971
50.4.89 Port [0-7] Device Sleep (PXDEVSLP5)—Offset 3C4h ......ccvviviiiiiiiiiinnnnnn. 1972
50.4.90 Port [0-7] Command List Base Address (PxCLB6)—Offset 400h .............. 1972
50.4.91 Port [0-7] Command List Base Address Upper 32-bits

(PXCLBUB)—OffSEE 404N....uuuvurieeeeeieieeeeeeeeieeeeeeeseeirsiesseeeseeeeeeeenees 1973
50.4.92 Port [0-7] FIS Base Address (PxFB6)—Offset 408h.........c.cocvviiieiniiiennns 1973
50.4.93 Port [0-7] FIS Base Address Upper 32-bits (PxFBU6)—Offset 40Ch ......... 1973
50.4.94 Port [0-7] Interrupt Status (PxIS6)—Offset 410h........coccviiiiiiiiiiiiinnnne. 1974
50.4.95 Port [0-7] Interrupt Enable (PXIE6)—Offset 414h..........cceeviiiiiiiiiinnnne. 1976
50.4.96 Port [0-7] Command (PXCMD6)—O0ffset 418h.......ccvvviiiiiiiiiiiiiiiiienes 1977
50.4.97 Port [0-7] Task File Data (PXxXTFD6)—Offset 420h .........ccovviviiiiiiiiiininennss 1979
50.4.98 Port [0-7] Signature (PxSIG6)—Offset 424h.........coiiiiiiiiiiiiiiieeens 1979
50.4.99 Port [0-7] Serial ATA Status (PxSSTS6)—O0ffset 428h.......ccccvvvvviiiniinnnens 1980
50.4.100 Port [0-7] Serial ATA Control (PxSCTL6)—Offset 42Ch.........ccvvvvvviniinnens 1980
50.4.101 Port [0-7] Serial ATA Error (PXSERR6)—Offset 430h........cccevvvviniiininnnn. 1981
50.4.102 Port [0-7] Serial ATA Active (PxSACT6)—Offset 434h ......ccovvvvvniiinvnnnnnnn. 1981
50.4.103 Port [0-7] Commands Issued (PxCI6)—Offset 438h.......cccovvvviiiieininennns 1981
50.4.104 Port [0-7] SNotification (PXSNTF6)—Offset 43Ch .......cccoviviiiiiiiiiiiiennns 1982
50.4.105 Port [0-7] Device Sleep (PXDEVSLP6)—Offset 444h.........cccovvvviiiiiiinnnnn. 1982
50.4.106 Port [0-7] Command List Base Address (PxCLB7)—Offset 480h .............. 1983
50.4.107 Port [0-7] Command List Base Address Upper 32-bits

(PXCLBU7)—OffSEE 484N....uuuuuueeieeeieieeeeeeeeeeeeeeeiererrsr s e e s e e e e e eeeeanees 1983
50.4.108 Port [0-7] FIS Base Address (PxFB7)—Offset 488h.........cccocvviiieiiiiennns 1984
50.4.109 Port [0-7] FIS Base Address Upper 32-bits (PxFBU7)—Offset 48Ch ......... 1984
50.4.110 Port [0-7] Interrupt Status (PxIS7)—Offset 490h........ccoevviiiiiiiiiiiiinennns 1985

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
46 Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

50.4.111 Port [0-7] Interrupt Enable (PxIE7)—Offset 494h ......ccocovviiiiiiiiiiiiinnns 1987
50.4.112 Port [0-7] Command (PxCMD7)—O0ffset 498h .......ccoevviiiiiiiiiiiene 1988
50.4.113 Port [0-7] Task File Data (PXTFD7)—Offset 4A0h........cccocviiiiiniiiiiiiinnes 1990
50.4.114 Port [0-7] Signature (PxSIG7)—Offset 4A4h .......cccoviiiiiiiiiiiiiies 1990
50.4.115 Port [0-7] Serial ATA Status (PXSSTS7)—Offset 4A8h .......cccvvvvviiiiininnns 1991
50.4.116 Port [0-7] Serial ATA Control (PXSCTL7)—Offset 4ACh .......ccvvvviiininininnns 1991
50.4.117 Port [0-7] Serial ATA Error (PXxSERR7)—Offset 4BOh..........cocvvvvieininnene. 1992
50.4.118 Port [0-7] Serial ATA Active (PxSACT7)—Offset 4B4h.......ccccvvviviiiniinenns 1992
50.4.119 Port [0-7] Commands Issued (PxCI7)—Offset 4B8h..........cccocvieiiiiiiienns 1992
50.4.120 Port [0-7] SNotification (PXSNTF7)—Offset 4BCh..........coovviiiiiiiiiiininne, 1993
50.4.121 Enclosure Management Message Format (EM_MF)—Offset 580h............... 1993
50.4.122 Enclosure Management LED (EM_LED)—Offset 584h..........cccoevvviiniininnnn, 1994
51 USB Combo Controller - BO, D21, FO...ciictvetremmammsamsarsessansasssassnssansasssnsanssassassansansnns 1995
51.1 Introduction @nd INAEX .....ciuiieiiiiiiiiii et ae e aeas 1995
51.1.1 Host Configuration SPacCe .........coeieieiiiiie i ae e eaenenes 1996
51.1.2 Host Memory Space—MBAR......c.ci i 1998
51.2 Registers in Configuration SPace .......oviuiiiiiiiiiiii i 2006
51.2.1 Vendor ID (VID)—Offset Oh....ciiiiiiiiiiii e 2006
51.2.2 Device ID (DID)—OffSet 2N .oucrieiiie i e 2006
51.2.3 Command (CMD)—Offset 4h......cccoiiiiiiiiii e 2007
51.2.4 Device Status (STS)—Offset 6N ....coeiriiiii e 2008
51.2.5 Revision ID (RID)—Offset 8h ......ccciviiiiiiiiii e 2010
51.2.6 Programming Interface (PI)—Offset 9h ....cccciiiiiiiiiiiiii e 2010
51.2.7 Sub Class Code (SCC)—Offsel AN ...iciiiiiiiiiiii i 2010
51.2.8 Base Class Code (BCC)—OffSet Bh ....cviiiiiiiiiii i 2010
51.2.9 Master Latency Timer (MLT)—Offset Dh .....ccooviiiiiiii e 2011
51.2.10 Header Type (HT)—Offset EN....cuinieieiii e 2011
51.2.11 Memory Base Address (MBAR)—Offset 10h......ccoiiiiiiiiiiiiiiiiiiiiiiieas 2012
51.2.12 USB Subsystem Vendor ID (SSVID)—Offset 2Ch .....ccoiiiiiiiiiiiiiiiiiiiiens 2012
51.2.13 USB Subsystem ID (SSID)—Offset 2Eh ......ocovvviiiiiiiiiiia 2013
51.2.14 Capabilities Pointer (CAP_PTR)—Offset 34h .....c.ccoviiiiiiiiiiiiens 2013
51.2.15 Interrupt Line (ILINE)—Offset 3Ch ....cciciiiiiiiiiii e 2013
51.2.16 Interrupt Pin (IPIN)—Offset 3Dh ......ociiiiiiii e 2014
51.2.17 XHC System Bus Configuration 1 (XHCC1)—Offset 40h ...........ccvvvvivinnnenn 2014
51.2.18 XHC System Bus Configuration 2 (XHCC2)—Offset 44h ............covvvivinnnnnn 2016
51.2.19 Clock Gating (XHCLKGTEN)—Offset 50h......cccvviiiiiiiiiiiiiinnea 2018
51.2.20 Audio Time Synchronization (AUDSYNC)—Offset 58h .......ccccviviiiiiininnnnnn 2021
51.2.21 Serial Bus Release Number (SBRN)—Offset 60h ........ccocvviiiiiiiiiiiininennns 2021
51.2.22 Frame Length Adjustment (FLADJ)—Offset 61h.......cccooiiiiiiiiiiiiiiieenns 2022
51.2.23 Best Effort Service Latency (BESL)—Offset 62h.......ccccvvviiiiiiiiiiiiiiniennen 2023
51.2.24 PCI Power Management Capability ID (PM_CID)—Offset 70h................... 2023
51.2.25 Next Item Pointer #1 (PM_NEXT)—Offset 71h...c.ccoiiiiiiiiiiiiiiiiiiiiiiens 2023
51.2.26 Power Management Capabilities (PM_CAP)—Offset 72h .......cocovviiiiinnnnn. 2024
51.2.27 Power Management Control/Status (PM_CS)—Offset 74h ............ccceentnee. 2025
51.2.28 Message Signaled Interrupt CID (MSI_CID)—Offset 80h.......cccovieennnnne. 2026
51.2.29 Next item pointer (MSI_NEXT)—Offset 81h......ccoiiiiiiiiiiiiiiiiieeeene 2026
51.2.30 Message Signaled Interrupt Message Control (MSI_MCTL)—Offset 82h..... 2027
51.2.31 Message Signaled Interrupt Message Address (MSI_MAD)—Offset 84h..... 2028
51.2.32 Message Signaled Interrupt Upper Address (MSI_MUAD)—Offset 88h....... 2028
51.2.33 Message Signaled Interrupt Message Data (MSI_MD)—Offset 8Ch ........... 2028
51.2.34 Device Idle Capability (DEVIDLE)—Offset 90h .......cccvieiiiiiiiiiiiieieeeeene 2029
51.2.35 Vendor Specific Header (VSHDR)—Offset 94h .......cccvviiiiiiiiiiiiieene 2029
51.2.36 SW LTR POINTER (SWLTRPTR)—Offset 98h .....cccoiiieiiiiiiiiiiieieceeeene 2030
51.2.37 Device Idle Pointer Register (DEVIDLEPTR)—Offset 9Ch ........cccvvvviiiiinnnns 2030

February 2018

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 47



intel)

51.2.38
51.2.39
51.2.40
51.2.41
51.2.42
51.3 Registers
51.3.1
51.3.2
51.3.3
51.3.4
51.

WWWWwWwwwwwww
HEREREFRFRFRRPR,ROONO WU

Ut ool o010l 01Ol
R e O S g =

51.3.16

Intel Atom® Processor C3000 Product Family

Contents
Device Idle Power ON Latency (DEVIDLEPOL)—Offset AOh ..........ccevueneen 2031
High Speed Configuration 2 (HSCFG2)—Offset Adh ......ccovviiiiiiiiiiiiienns 2032
XHCI USB2 Overcurrent Pin Mapping 1 (U20CM1)—Offset BOh ............... 2033
XHCI USB3 Overcurrent Pin Mapping 1 (U30CM1)—Offset DOh................ 2033
XHCC3—0OffSEE FCN ..ttt 2034
iN Memory SPaCe—MBAR ...t i 2035
Capability Registers Length (CAPLENGTH)—Offset Oh........ccvvviviininnnnnn. 2035
Host Controller Interface Version Number (HCIVERSION)—Offset 2h........ 2035
Structural Parameters 1 (HCSPARAMS1)—Offset 4h ......c.ccoviviniiiiiiiinnns 2036
Structural Parameters 2 (HCSPARAMS2)—Offset 8h ....ccccovviviiiiiiiiinnn, 2036
Structural Parameters 3 (HCSPARAMS3)—Offset Ch....ccvvviiiiiiiiiiiinninns 2037
Capability Parameters (HCCPARAMS)—Offset 10h......c.ccovviiiiiiiiiiiinnnns 2038
Doorbell Offset (DBOFF)—Offset 14h......ccooiiiiiiiiii s 2039
Runtime Register Space Offset (RTSOFF)—Offset 18h..........coovvieiiininnnns 2039
USB Command (USBCMD)—Offset 80N .......ccieiiiiiiiiiiiiiieeee e 2040
USB Status (USBSTS)—O0ffset 84h......ccciiiiiiiiiiiie e 2041
Page Size (PAGESIZE)—Offset 88h ...ciiiiiiiiiiiiiiii i aa s 2042
Device Notification Control (DNCTRL)—Offset 94h.......cccovvvviiiiiiiiiinnnnnnn. 2042
Command Ring Low (CRCR_LO)—Offset 98h .......ccovviiiiiiiiiiiiieeee 2043
Command Ring High (CRCR_HI)—Offset OCh........coccviiiiiiiiiiiieeae 2043
Device Context Base Address Array Pointer Low (DCBAAP_LO)—Offset
210 o PP PPPPP 2044
Device Context Base Address Array Pointer High (DCBAAP_HI)—Offset
2 o PPt 2044
Configure (CONFIG)—Offset B8h ......c.oiiiiiiiii e 2044
Port Status and Control USB2 (PORTSC1)—Offset 480h........cccovvvvnnnnnn. 2045
Port Power Management Status and Control USB2
(PORTPMSC1)—Offset 484N ..uiuuiiiiiiiiii i 2047
Port X Hardware LPM Control Register (PORTHLPMC1)—Offset 48Ch........ 2048
Port Status and Control USB2 (PORTSC2)—Offset 490h ..........c.coeeivinnent 2049
Port Power Management Status and Control USB2
(PORTPMSC2)—O0ffsel 494N . uuiiiiiiiii i eas 2051
Port X Hardware LPM Control Register (PORTHLPMC2)—Offset 49Ch........ 2052
Port Status and Control USB2 (PORTSC3)—Offset 4A0h..........ccvcvvnvnnnnen. 2053
Port Power Management Status and Control USB2
(PORTPMSC3)—O0ffset 4A4N .. .uiiiiiii i e as 2055
Port X Hardware LPM Control Register (PORTHLPMC3)—Offset 4ACh........ 2056
Port Status and Control USB2 (PORTSC4)—Offset 4BOh..........ccovvvvnennens 2057
Port Power Management Status and Control USB2
(PORTPMSC4)—O0ffset 4BAh.....cciviiiiiii e 2059
Port X Hardware LPM Control Register (PORTHLPMC4)—Offset 4BCh........ 2060
Port Status and Control USB3 (PORTSC5)—Offset 4COh.......c.cevvvvvninnnnnn. 2061
Port Power Management Status and Control USB3
(PORTPMSC5)—O0ffset 4CAN . ..uiuiiiiiii i a 2064
USB3 Port Link Info (PORTLI5)—Offset 4C8h.......cccovvviiiiiiiiiiiiiiienienen 2064
Port Status and Control USB3 (PORTSC6)—Offset 4D0Oh..........cccvvvvnnnn. 2065
Port Power Management Status and Control USB3
(PORTPMSCH)—Offset 4D4h.....ccoviiiiiiiiiiiiic e 2068
USB3 Port Link Info (PORTLI6)—Offset 4D8h.......ccccvviviiiiiiiiiiiieiieeene 2068
Port Status and Control USB3 (PORTSC7)—Offset 4EOh ........ccvvvvvninnnnn. 2069
Port Power Management Status and Control USB3
(PORTPMSC7)—O0ffset 4E4h ...uiviiiiiii i e 2072
USB3 Port Link Info (PORTLI7)—Offset 4E8h......cccviviiiiiiiiiiiiiieieeeeene 2072
Port Status and Control USB3 (PORTSC8)—Offset 4FOh ...........cccvvvnenennns 2073
Port Power Management Status and Control USB3
(PORTPMSCB)—Offset 4F4h ....ouviriiii e 2076

Intel Atom® Processor C3000 Product Family

Datasheet
48

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

51.3.41
51.3.42
51.3.43
51.3.44
51.3.45
51.3.46

51.3.47

51.3.48
51.3.49
51.3.50
51.3.51
51.3.52
51.3.53

51.3.54

51.3.68

51.3.69
51.3.70
51.3.71
51.3.72
51.3.73
51.3.74

51.3.75

51.3.76
51.3.77
51.3.78
51.3.79
51.3.80
51.3.81

51.3.82

51.3.83
51.3.84

February 2018
Order Number: 337018-002

USB3 Port Link Info (PORTLI8)—Offset 4F8h........cccviiieiiiiiiiiiieieeeeene 2076
Microframe Index (RTMFINDEX)—Offset 2000h .........cccooviiiiiiiiiiiiiienen 2076
Interrupter 1 Management (IMANO)—Offset 2020h.......ccccvviniiiiieininnnens. 2077
Interrupter 1 Moderation (IMODO0)—Offset 2024h.........ccccvviiiiiiiiiiiiinennn. 2077
Event Ring Segment Table Size 1 (ERSTSZ0)—Offset 2028h................... 2077
Event Ring Segment Table Base Address Low 1

(ERSTBA_LOOQO)—Offset 2030N.....ccvieieiiiie i e e e eenee e 2078
Event Ring Segment Table Base Address High 1

(ERSTBA_HIO)—Offset 2034 ..uiiriiiiiiiiiiiiii s e e aa e e 2078
Event Ring Dequeue Pointer Low 1 (ERDP_LOO0)—Offset 2038h ............... 2079
Event Ring Dequeue Pointer High 1 (ERDP_HIO0)—Offset 203Ch............... 2079
Interrupter 2 Management (IMAN1)—Offset 2040h........ccoviiiiiiiiiiiennenn. 2080
Interrupter 2 Moderation (IMOD1)—Offset 2044h.........cccoiiiiiiiiiiiinnn. 2080
Event Ring Segment Table Size 2 (ERSTSZ1)—Offset 2048h................... 2080
Event Ring Segment Table Base Address Low 2

(ERSTBA_LO1)—Offset 2050N......ccieiriiiii e eenee e 2081
Event Ring Segment Table Base Address High 2

(ERSTBA_HI1)—Offset 2054 ..uiiuiiiiiii i es 2081
Event Ring Dequeue Pointer Low 2 (ERDP_LO1)—Offset 2058h ............... 2081
Event Ring Dequeue Pointer High 2 (ERDP_HI1)—Offset 205Ch............... 2082
Interrupter 3 Management (IMAN2)—Offset 2060h.........cocvvviiiiiiiiiennnnn. 2082
Interrupter 3 Moderation (IMOD2)—O0Offset 2064h..........ccvvvviiiiiiiiininnennn. 2082
Event Ring Segment Table Size 3 (ERSTSZ2)—Offset 2068h................... 2083
Event Ring Segment Table Base Address Low 3

(ERSTBA_LO2)—0ffset 2070 uiieiiiiiiiiiiiiiieie i e sensnes e eeaneens 2083
Event Ring Segment Table Base Address High 3

(ERSTBA_HI2)—O0ffset 2074 ..o e e 2083
Event Ring Dequeue Pointer Low 3 (ERDP_LO2)—Offset 2078h ............... 2084
Event Ring Dequeue Pointer High 3 (ERDP_HI2)—Offset 207Ch............... 2084
Interrupter 4 Management (IMAN3)—Offset 2080h.........ccoviviiiiiiiininns 2084
Interrupter 4 Moderation (IMOD3)—Offset 2084h........c.covviiiiiiiiiiininennns 2085
Event Ring Segment Table Size 4 (ERSTSZ3)—Offset 2088h ................... 2085
Event Ring Segment Table Base Address Low 4

(ERSTBA_LO3)—0ffset 2090N.. ..ttt i ie e sesneeennaeas 2085
Event Ring Segment Table Base Address High 4

(ERSTBA_HI3)—0ffset 2094 ....civiiiiiiiie e e e e 2086
Event Ring Dequeue Pointer Low 4 (ERDP_LO3)—Offset 2098h ............... 2086
Event Ring Dequeue Pointer High 4 (ERDP_HI3)—Offset 209Ch............... 2086
Interrupter 5 Management (IMAN4)—Offset 20A0h.......c.covviiiiiiiiiiinnnnns 2087
Interrupter 5 Moderation (IMOD4)—O0ffset 20A4h......ccccciiiiiiiiiiiiiinennn. 2087
Event Ring Segment Table Size 5 (ERSTSZ4)—Offset 20A8h................ee. 2087
Event Ring Segment Table Base Address Low 5

(ERSTBA_LO4)—Offset 20BOh ....cviiiiiiiiiiiiiiieiii et e 2088
Event Ring Segment Table Base Address High 5

(ERSTBA_HI4)—O0ffset 20B4h......ccvviriiiii e 2088
Event Ring Dequeue Pointer Low 5 (ERDP_LO4)—Offset 20B8h ............... 2088
Event Ring Dequeue Pointer High 5 (ERDP_HI4)—Offset 20BCh............... 2089
Interrupter 6 Management (IMAN5)—Offset 20C0h.......cocvviiiiiiiiniieinennns 2089
Interrupter 6 Moderation (IMOD5)—Offset 20C4h.........cooviiiiiiiiiiiiinnnne, 2089
Event Ring Segment Table Size 6 (ERSTSZ5)—O0ffset 20C8h................... 2090
Event Ring Segment Table Base Address Low 6

(ERSTBA_LO5)—0ffset 20D0N ....uieieiiieie e e e e e e 2090
Event Ring Segment Table Base Address High 6

(ERSTBA_HI5)—O0ffset 20D4h....ccciiiiiiiiiiiiii i ea 2090
Event Ring Dequeue Pointer Low 6 (ERDP_LO5)—Offset 20D8h............... 2091
Event Ring Dequeue Pointer High 6 (ERDP_HI5)—Offset 20DCh .............. 2091

Intel Atom® Processor C3000 Product Family
Datasheet
49



n ® Intel Atom® Processor C3000 Product Family
l n te I Contents

51.3.85 Interrupter 7 Management (IMAN6)—Offset 20EOh ...........cveevvviiiininnnnn, 2091
51.3.86 Interrupter 7 Moderation (IMOD6)—Offset 20E4h ..........cciviiiiiniiiennns 2092
51.3.87 Event Ring Segment Table Size 7 (ERSTSZ6)—Offset 20E8h .................. 2092
51.3.88 Event Ring Segment Table Base Address Low 7

(ERSTBA_LOG6)—O0ffset 20F0N ...cuvuieiiiiiiiiiiiiie e 2092
51.3.89 Event Ring Segment Table Base Address High 7

(ERSTBA_HIB)—O0ffset 20F4h.....ccciuiniiiii e 2093
51.3.90 Event Ring Dequeue Pointer Low 7 (ERDP_LO6)—Offset 20F8h............... 2093
51.3.91 Event Ring Dequeue Pointer High 7 (ERDP_HI6)—Offset 20FCh .............. 2093
51.3.92 Interrupter 8 Management (IMAN7)—Offset 2100h .......ccovvviiiiiiiiniinenne. 2094
51.3.93 Interrupter 8 Moderation (IMOD7)—Offset 2104h ........c.coiviiiiiiiiiiinnnen. 2094
51.3.94 Event Ring Segment Table Size 8 (ERSTSZ7)—O0ffset 2108h .................. 2094
51.3.95 Event Ring Segment Table Base Address Low 8

(ERSTBA_LO7)—O0ffset 2110 ...cuiuiiiiieiiie e 2095
51.3.96 Event Ring Segment Table Base Address High 8

(ERSTBA_HI7)—OffSet 21140 1.vvuuieeiiiieieeeeeeeeeeeeeeei e e e e e e 2095
51.3.97 Event Ring Dequeue Pointer Low 8 (ERDP_LO7)—Offset 2118h............... 2095
51.3.98 Event Ring Dequeue Pointer High 8 (ERDP_HI7)—Offset 211Ch .............. 2096
51.3.99 Door Bell 1 (DB0O)—Offset 3000h .....ocueieiiiiiiiiieere e aeees 2096
51.3.100 Door Bell 2 (DB1)—Offset 3004 .....ovviiiiiiiiiiiiren e 2097
51.3.101 Door Bell 3 (DB2)—O0ffset 3008h ....cuceieiiiiiiiiiie e e e e eeens 2097
51.3.102 Door Bell 4 (DB3)—Offset 300Ch .. .cuceieiiiiieieieie e e e aeeeens 2098
51.3.103 Door Bell 5 (DB4)—O0Offset 3010h ....ceeiiiiiiiiiiie e e eeens 2098
51.3.104 Door Bell 6 (DB5)—O0ffset 3014h .....ovieiiiiiiiiiiiiiii e 2099
51.3.105 Door Bell 7 (DB6)—O0ffset 3018 .....ovueiiiiiiiiiiiie e 2099
51.3.106 Door Bell 8 (DB7)—O0ffset 301Ch .....oviiiiiiiiiiiiii e 2100
51.3.107 Door Bell 9 (DB8)—O0ffset 30200 ....cuvueieiiiiiieieie e e e eeens 2100
51.3.108 Door Bell 10 (DB9)—O0ffset 3024h ....coviriniiiiiiii e 2101
51.3.109 Door Bell 11 (DB10)—O0ffset 3028h.....ciuiuiiiieiiiiie e e eeeeees 2101
51.3.110 Door Bell 12 (DB11)—O0ffset 302Ch ....coviiiiniiiiii e 2102
51.3.111 Door Bell 13 (DB12)—O0ffset 3030N.....ciiiiiiiiiiiiiie e 2102
51.3.112 Door Bell 14 (DB13)—O0ffset 3034h....cciiiiiiiiiiiiiere e 2103
51.3.113 Door Bell 15 (DB14)—0ffset 3038h...ccuiuiiiiiiiiiii i e eeens 2103
51.3.114 Door Bell 16 (DB15)—0ffset 303Ch ....civiiiiiiiiiiiiii e e 2104
51.3.115 Door Bell 17 (DB16)—O0ffset 3040h......cciiiiiiiiiiiiiii i e 2104
51.3.116 Door Bell 18 (DB17)—O0ffset 3044h.....cociiiiiiiiii e 2105
51.3.117 Door Bell 19 (DB18)—O0ffset 3048 .....cociiiiiiiiiiie e 2105
51.3.118 Door Bell 20 (DB19)—O0ffset 304Ch ....cociiiiiiiiiiiie e 2106
51.3.119 Door Bell 21 (DB20)—0ffset 3050N...ccuiuiiiiiieiiiiie e reeneneeneeeens 2106
51.3.120 Door Bell 22 (DB21)—0ffset 3054N...ccuiiiiiiiiiiiiiie i ree e eaeeeens 2107
51.3.121 Door Bell 23 (DB22)—0ffset 3058h....ciuiiiiiiiiiie e eeens 2107
51.3.122 Door Bell 24 (DB23)—0ffset 305Ch ....civiiiiiiiiiiie e 2108
51.3.123 Door Bell 25 (DB24)—0ffset 3060N.....cociiiiiiiiiiieii e 2108
51.3.124 Door Bell 26 (DB25)—0ffset 3064h.....cociiiiiiiiiiiiiiiee e 2109
51.3.125 Door Bell 27 (DB26)—0ffset 3068h......iviiiiiieiiiiieiiiniiiie e neneeaeeeens 2109
51.3.126 Door Bell 28 (DB27)—0ffset 306Ch .......ocviiiiiiiiiiiieiiir e eeens 2110
51.3.127 Door Bell 29 (DB28)—0ffset 3070N......ouiiiiiiiiiii e eeees 2110
51.3.128 Door Bell 30 (DB29)—0ffset 3074 .. ..ciiiiiiiiiii e 2111
51.3.129 Door Bell 31 (DB30)—O0ffset 3078 .. cuciiiiiiiiiieie e 2111
51.3.130 Door Bell 32 (DB31)—O0ffset 307Ch ...cviiiiiiiiiiie e 2112
51.3.131 Door Bell 32 (DB32)—O0ffset 3080N.....ciciiiiiiiiiiiiieieee e 2112
51.3.132 XECP_SUPP_USB2_1—0ffset 8004h......cc.coiiiiiiiiiiiiiiiii i 2113
51.3.133 XECP_SUPP_USB2_2—0ffset 8008h.......ccoiiiiiiiiiiiii e 2113
51.3.134 XECP_SUPP_USB3_1—0ffset 8024h.......cccciiiiiiiiiiiiiiiiiciic e 2114
51.3.135 XECP_SUPP_USB3_2—0ffset 8028h.......cccoiiiiiiiiiiiiiiiiiie s 2114

Intel Atom® Processor C3000 Product Family

Datasheet
50

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

February 2018

51.3.

51.3.

51.3.

51.3.

51.3.

51.3.

51.3.

.136 Host Controller Capability (HOST_CTRL_CAP_REG)—Offset 8070h............ 2114
.137 Override EP Flow Control (HOST_CLR_MASK_REG)—Offset 8078h ........... 2115
.138 Clear Active IN EP ID Control (HOST_CLR_IN_EP_VALID_REG)—Offset

0171 o TP 2115
139 Clear Poll Mask Control (HOST_CLR_PMASK_REG)—Offset 8080h............ 2116
140 Host Control Scheduler (HOST_CTRL_SCH_REG)—Offset 8094h .............. 2117
141 Power Management Control (PMCTRL_REG)—Offset 80A4h............cevneeee. 2118
142 PGCB Control (PGCBCTRL_REG)—Offset 80A8h .....ccvvviiiiiiiiiiiiiiiieiennn 2120
143 DOI3 Control (DOI3CTRL_REG)—O0Offset 80ACh .....vvviiiiieiiiiiireieeeees 2123
144 HOST_CTRL_MISC_REG—O0ffset 80BOh .....ccvviiiiiiiiiiiiiiri i 2124
145 reg_SSPITPE_type (SSPITPE)—Offset 80BCh ......ccovvviiiiiiiiiiiiiiineee 2126
146 AUX Reset Control (AUX_CTRL_REG)—Offset 80COh .......ccvvvvvviviniieinnnnn. 2127
147 Super Speed Bandwidth Overload (HOST_BW_OV_SS_REG)—Offset

B0 AN Lttt e 2130

.148 High Speed TT Bandwidth Overload (HOST_BW_OV_HS_REG)—Offset

BOCBN et 2131

.149 Bandwidth Overload Full Low Speed

(HOST_BW_OV_FS_LS_REG)—O0ffset 80CCh........cocvvviiiniiiiiiiiiiiiinenes 2131

.150 System Bandwidth Overload (HOST_BW_OV_SYS_REG)—Offset 80D0h....2132
.151 Scheduler Async Delay (HOST_CTRL_SCH_ASYNC_DELAY_REG)—Offset

00 1 o 2133
.152 AUX Power Management Control (AUX_CTRL_REG1)—Offset 80EOh......... 2134
.153 Battery Charge (BATTERY_CHARGE_REG)—Offset 80E4h .........cccvvvvuvnnnns 2137
.154 SuperSpeed Port Link Control (HOST_CTRL_PORT_LINK_REG)—Offset

£ 0= o 2138
155 USB2 Port Link Control 1 (USB2_LINK_MGR_CTRL_REG1)—Offset

£ 10 0 o 2140
156 USB2 Port Link Control 2 (USB2_LINK_MGR_CTRL_REG2)—Offset

02 1 o 2142
157 USB2 Port Link Control 3 (USB2_LINK_MGR_CTRL_REG3)—O0Offset

0 ] o 2142
158 USB2 Port Link Control 4 (USB2_LINK_MGR_CTRL_REG4)—Offset

BOF N Lottt e 2143

.159 Bandwidth Overload Burst (HOST_BW_OV_BURST_REG)—Offset 810Ch...2143
.160 USB Max Bandwidth Control 4 (HOST_CTRL_BW_MAX_REG)—Offset

Bl 28 it e 2144
.161 Power Scheduler Control-0 (PWR_SCHED_CTRLQO)—Offset 8140h ............ 2144
.162 AUX Power Management Control (AUX_CTRL_REG2)—Offset 8154h......... 2146
.163 USB2 PHY Power Management Control (USB2_PHY_PMC)—Offset

BB L e 2148
.164 USB Power Gating Control (USB_PGC)—Offset 8168h ..........ccvvviiiiiinnnns 2149
.165 xHCI Aux Clock Control Register (XHCI_AUX_CCR)—Offset 816Ch........... 2150
.166 USB LPM Parameters (USB_LPM_PARAM)—Offset 8170h .........ccevvvvinnenn. 2152
.167 xHC Latency Tolerance Parameters - LTV Control (XLTP_LTV1)—Offset

B L7 o 2153
.168 xHC Latency Tolerance Parameters LTV Control 2

(XLTP_LTV2)—Offset 8178h ..cvviriiiiiiiiiiii i e e 2154
169 xHC Latency Tolerance Parameters - High Idle Time Control

(XLTP_HITC)—Offset 817Ch .uiiriiiiiiiii i et e ae e 2154
170 xHC Latency Tolerance Parameters - Medium Idle Time Control

(XLTP_MITC)—Offset 180N ...uiueiiiiiiiiiiiiiieie e e e e e neneeeaaas 2155
171 xHC Latency Tolerance Parameters Low Idle Time Control

(XLTP_LITC)—Offset 8184h ....civiiiiiiiiiiiiii i e e 2155
.172 HOST_CTRL_BW_MAX3_REG—Offset 8188h ......ccocvviiiiiiiiiiiiiiiiieieas 2156
.173 THRM_HOST_CTRL_REG—Offset 819Ch ......iciiriiiiiiiiiiiiii i naeaas 2157
.174 THRM_HOST_CTRL_REG2—0ffset 81B4h .....cciviiiiiiiiiiiiiiiiiiiiniievenaas 2158

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 51



n ® Intel Atom® Processor C3000 Product Family
l n te I Contents

51.3.175 LFPSONCOUNT_REG—Offset 81B8h ....civiuiiiiiiiiiiiiiiieieieeeeeeeneeneenens 2158
51.3.176 reg_DO0i2_CTRL_REG_type (D0i2_CTRL_REG)—Offset 81BCh ................. 2160
51.3.177 reg_DO0i2_SCH_ALARM_CTRL_REG_type

(D0i2_SCH_ALARM_CTRL_REG)—Offset 81COh .....ccvvviviiiiiiiiiiiiiieiaenens 2162
51.3.178 reg_USB2PMCTRL_REG_type (USB2PMCTRL_REG)—Offset 81C4h........... 2163
51.3.179 ECC_PARITY_ERROR_LOG_REG—Offset 83F8h .......cccviviiiiiiiiiiiiiieenens 2164
51.3.180 ECC_POISONING_CTRL_REG—Offset 83FCh......ccccvviiiiiiiiiiiiieieeieeens 2166
51.3.181 USB2_PORT_STATE_REG—Offset 8400h........ccoviviiiiiiiiiiiiiieeeens 2167
51.3.182 USB2_PORT_STATE_REG (USB3_PORT_STATE_REG)—Offset 8408h ....... 2167
51.3.183 FUS1_REG—Offset 84 10N ...iitiitiiiiiiiiiiii it s e e eneaeas 2168
51.3.184 FUS2_REG—Offset 8414h .. civiiiiiiiiiiiiii i e naeeas 2169
51.3.185 STRAP1_REG—Offset 841Ch ..civiiiiiiiiiiiiii i a 2169
51.3.186 STRAP2_REG—Offset 8420N ..ccviiuiiiiiiiiiiiiiii i 2169
51.3.187 STRAP3_REG—Offset 8424h ....uiiviiiiiiiiiiii e 2170
51.3.188 DFT_REGL1—O0ffset 8430N ...iuiiiiiiiiiiiiiii e ana e 2171
51.3.189 DFT_REG2—0ffset 8434 ...cciriiriiiiii i e 2172
51.3.190 DFT_REG3—0ffset 8438h ...cciviiiiiiiiiiiiei i e e nae e 2173
51.3.191 dft_reg4 (DFT_REG4)—Offset 843Ch......oiiiiiiiiiiiiiiiiiiiiie e eeens 2173
51.3.192 dft_reg5 (DFT_REG5)—O0ffset 8440N.....ccviiiiiiiiiiiiiii e reeeeneeeanenens 2174
51.3.193 XECP_CMDM_STSO0—Offset 8448h ......covieiiiiiiiiiiii e eeas 2175
51.3.194 XECP_CMDM_STS2—0ffset 8450N ....cuiiviiiiiiiiiiii i eaeea 2177
51.3.195 XECP_CMDM_STS3—0ffset 8454h .....iiviiiiiiiiiiiii i 2177
51.3.196 AUX Power PHY Reset (UPORTS_PON_RST_REG)—Offset 8460h ............. 2177
51.3.197 Latency Tolerance Control 0 (HOST_IF_LAT_TOL_CTRL_REGO0)—Offset

BB AN . i e 2178
51.3.198 USB Legacy Support Capability (USBLEGSUP)—Offset 846Ch ................. 2179
51.3.199 USB2 Port Disable Override (USB2PDO)—Offset 84F8h............ccvvvvinnnnn. 2180
51.3.200 USB3 Port Disable Override (USB3PDO)—Offset 84FCh............cevvvvnennn. 2180
51.3.201 Command (CMD_MMIO)—O0Offset 8604h .......cccevviiiiiiiiiiiii e 2181
51.3.202 Device Status (STS_MMIO)—O0ffset 8606 .......cccvveieiiiiiiiiiieiireieeens 2182
51.3.203 Revision ID (RID_MMIO)—Offset 8608h......ccciuiiiieiiiiiiiieieieeieeeeeeeens 2184
51.3.204 Programming Interface (PI_MMIO)—Offset 8609h.........c.covvviiiiiiniiiennns 2184
51.3.205 Sub Class Code (SCC_MMIO)—O0ffset 860AN .....ccvivviiiiiiiiiiiiiiiiiiienes 2184
51.3.206 Base Class Code (BCC_MMIQO)—Offset 860Bh .......ccevvviiiiiiiiiiiiiiieiieeann 2185
51.3.207 Master Latency Timer (MLT_MMIO)—Offset 860Dh..........cocevviviiniiiinnnnn. 2185
51.3.208 Header Type (HT_MMIO)—O0ffset 860Eh .......ccevvviiiiiiiiiiiii e 2185
51.3.209 Memory Base Address (MBAR_MMIQO)—Offset 8610h.........ccvvvvvviniininnnnnn 2186
51.3.210 USB Subsystem Vendor ID (SSVID_MMIO)—Offset 862Ch .............ccuenens 2186
51.3.211 USB Subsystem ID (SSID_MMIO)—Offset 862Eh ........cccevviviniiiiiiniiennns 2187
51.3.212 Capabilities Pointer (CAP_PTR_MMIO)—Offset 8634h.......cccovvviviiiiiinnnen. 2187
51.3.213 Interrupt Line (ILINE_MMIO)—Offset 863Ch........cccvviiiiiiiniiiieiiiieieenens 2187
51.3.214 Interrupt Pin (IPIN_MMIO)—Offset 863Dh ......cocviiiiiiiiiiiiiiiieieneeeieeens 2188
51.3.215 XHC System Bus Configuration 1 (XHCC1_MMIO)—Offset 8640h............. 2189
51.3.216 XHC System Bus Configuration 2 (XHCC2_MMIO)—Offset 8644h............. 2191
51.3.217 Clock Gating (XHCLKGTEN_MMIO)—Offset 8650h ........ccoviiiiniiiiiinininns 2193
51.3.218 Audio Time Synchronization (AUDSYNC_MMIO)—Offset 8658h ............... 2196
51.3.219 Serial Bus Release Number (SBRN_MMIO)—Offset 8660h .............c.utueee. 2196
51.3.220 Frame Length Adjustment (FLADJ_MMIO)—Offset 8661h..........cccvvvuennee. 2197
51.3.221 Best Effort Service Latency (BESL_MMIO)—Offset 8662h.........c.ccvuenennns 2197
51.3.222 PCI Power Management Capability ID (PM_CID_MMIO)—Offset 8670h..... 2198
51.3.223 Next Item Pointer #1 (PM_NEXT_MMIO)—Offset 8671h......ccccvviinininnns 2198
51.3.224 Power Management Capabilities (PM_CAP_MMIO)—Offset 8672h ............ 2199
51.3.225 Power Management Control/Status (PM_CS_MMIO)—Offset 8674h.......... 2200
51.3.226 Message Signaled Interrupt CID (MSI_CID_MMIO)—Offset 8680h........... 2201
51.3.227 Next item pointer (MSI_NEXT_MMIO)—Offset 8681h.......ccovvvviiviivvnnennnn. 2201

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
52 Order Number: 337018-002



éntel Atom® Processor €3000 Product Family n ®
ontents ( l n tel ’
51.3.228 Message Signaled Interrupt Message Control (MSI_MCTL_MMIO)—Offset
B8 2 Lt e 2202
51.3.229 Message Signaled Interrupt Message Address (MSI_MAD_MMIO)—Offset
B8 AN L e 2202
51.3.230 Message Signaled Interrupt Upper Address (MSI_MUAD_MMIO)—Offset
B8 Lt e 2203
51.3.231 Message Signaled Interrupt Message Data (MSI_MD_MMIO)—Offset
B8 N Lttt e 2203
51.3.232 Device Idle Capability (DEVIDLE_MMIO)—Offset 8690h.........cccvvvuvnernnnnnn. 2204
51.3.233 Vendor Specific Header (VSHDR_MMIO)—Offset 8694h............cccvvvinenen. 2204
51.3.234 SW LTR POINTER (SWLTRPTR_MMIO)—Offset 8698h .......ccovvviiiiiniinenns 2205
51.3.235 Device Idle Pointer Register (DEVIDLEPTR_MMIO)—Offset 869Ch............ 2205
51.3.236 Device Idle Power ON Latency (DEVIDLEPOL_MMIO)—Offset 86A0h......... 2206
51.3.237 High Speed Configuration 2 (HSCFG2_MMIO)—Offset 86A4h................... 2207
51.3.238 XHCI USB2 Overcurrent Pin Mapping 1 (U20CM1_MMIO)—Offset
BB 0N Lttt e 2208
51.3.239 XHCI USB3 Overcurrent Pin Mapping 1 (U30OCM1_MMIO)—Offset
5750 o PP 2208
51.3.240 XHCC3 (XHCC3_MMIO)—Offset 86FCh .....ccvviiiiiiiiiiii e eeeee e 2209
51.3.241 Debug Capability ID Register (DCID)—Offset 8700h ........cccovviiiiiniinennns 2209
51.3.242 Debug Capability Doorbell Register (DCDB)—Offset 8704h ...........ceenenens 2210
51.3.243 Debug Capability Event Ring Segment Table Size Register
(DCERSTSZ)—Offset 8708h .. .civiiiiiiiiiiiii i e ee 2210
51.3.244 Debug Capability Event Ring Segment Table Base Address Register
(DCERSTBA)—Offset 87 10N .. uiiuiiiiiiiii i s ne e 2211
51.3.245 Debug Capability Event Ring Dequeue Pointer Register
(DCERDP)—OffSet 87 18N 1uuiuiiiiiiiiiiiiie i e e e e nes 2211
51.3.246 Debug Capability Control Register (DCCTRL)—Offset 8720h.............ccuvees 2212
51.3.247 Debug Capability Status Register (DCST)—Offset 8724h...............cceennes 2213
51.3.248 Debug Capability Port Status and Control Register
(DCPORTSC)—OMfset 8728hN ..viviieiiiiiiiii i e ae e 2214
51.3.249 Debug Capability Context Pointer Register (DCCP)—Offset 8730h............ 2216
51.3.250 Debug Capability Device Descriptor Info Register 1 (DCDDI1)—Offset
B 7 38 it 2216
51.3.251 Debug Capability Device Descriptor Info Register 2 (DCDDI2)—Offset
17211 o 1P 2217
51.3.252 Debug Capability Descriptor Parameters (DCDP)—Offset 8740h............... 2217
51.3.253 Debug Device Control ODMA (DBGDEV_CTRL_ODMA_REG)—Offset
B8 L e 2218
51.3.254 DBC Control Register 1 (DBCCTL_REG)—Offset 8760h .........ccoovvvvininnnns 2220
52 System Management - BO, D24, F(0, 1, 3, 4) .cccccuvumrammiarsermamsasssnssnssassansansanssnssnsnnns 2221
52.1 Introduction @nd INAEX ...c.eiieiiiiiii i s r e e rn s an e anesnneaeannerneans 2221
52.1.1 Host Configuration Space—HECI1 (F:0) ..couiuiiiieieiiiiiiie e eeeeeeenenes 2222
52.1.2 Host Configuration Space—HECI2 (F:1) ..coiiiiiiiiiiiiiiiii e 2224
52.1.3 Host Configuration Space—HECI3 (F:4) ..cciiiiiiiiiiiiiic i 2225
52.1.4 Host Configuration Space—KT (F:3) .coiiiiiiiiiiiiiiiiii i 2226
52.1.5 Host Configuration Space—IDE (F:2) .ciiiiiiiiiiiiiiiii i ne e naens 2227
52.1.6 Host Memory Space—HECI1_MMIO_MBAR ......cccoiiiiiiiiiiiiiiiiieneeiee e 2228
52.1.7 Host Memory Space—HECI2_MMIO_MBAR ......ccoiiiiiiiiiiiiiiiieneeeneees 2229
52.1.8 Host Memory Space—HECI3_MMIO_MBAR .......coviiiiiiiiiiiiinnees 2230
52.1.9 Host Memory Space—KT_HOST_MEMBAR.........coiiiiiiiiiiiiiineee 2231
52.1.10 Host Memory Space—FiXxed Address .....ccviiiiiiiiiiiiiiiii i eeas 2232
52.1.11 Host I/O Space—KT_HOST_IOBAR ..ottt iirnene e senaenens 2233
52.1.12 Host I/O Space—IDE_HOST_PCMDIOBAR .....ccoiiiiiiiiiiiiiie i snenaenens 2234
52.1.13 Host I/O Space—IDE_HOST_PCTLIOBAR ......cciiiiiiiiiiiceee e eeeaeeaenes 2235

February 2018

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 53



n ® Intel Atom® Processor C3000 Product Family
l n te I Contents

52.1.14 Host I/O Space—IDE_HOST_BMIOBAR .....ccciiiiiiiiiiiiieieiiie i ae e eaeeas 2236
52.1.15 Sideband ReGISTEIS . ....ouiieiiiiiii i e e eeas 2237
52.2 Registers in Configuration Space—HECI1 ........cociiiiiiiiiiiii e 2239
52.2.1 Identifiers (HECI1_ID)—Offset Oh....ccciiiiiiiiiiiiii i eeee 2239
52.2.2 Command (HECI1_CMD)—Offset 4h.....ccoiiiiiiiiiiiiiin e 2240
52.2.3 Status (HECI1_STS)—Offset Bh....ioviiiiiiiiiiii e 2241
52.2.4 Revision ID and Class Code (HECI1_RID_CC)—Offset 8h ........ocvvvvennnnnn. 2242
52.2.5 Cache Line Size (HECI1_CLS)—Offset Ch......coiiiriiiiiiiiiiieeee 2242
52.2.6  Master Latency Timer (HECI1_MLT)—Offset Dh .......cccoieieiiiiiiiiiiiieenens 2242
52.2.7 Header Type (HECI1_HTYPE)—Offset Eh.....ccccviiiiiiiiiiiiiiiiiicicciceea 2243
52.2.8 Built In Self-Test (HECI1_BIST)—Offset Fh ......covviiiiiiiiiiiiciceee 2243
52.2.9 HECI MMIO Base Address Low (HECI1_MMIO_MBAR_LO)—Offset 10h ..... 2243
52.2.10 HECI MMIO Base Address High (HECI1_MMIO_MBAR_HI)—Offset 14h...... 2244
52.2.11 Sub System Identifiers (HECI1_SS)—Offset 2Ch........cocovviiiiiiiiiiiinennn. 2244
52.2.12 Capabilities Pointer (HECI1_CAP)—Offset 34h ......cocoiiiiiiiiiiiiiieees 2244
52.2.13 Interrupt Information (HECI1_INTR)—Offset 3Ch........cccovviiiiiiiiiiinnnnne. 2245
52.2.14 Minimum Grant (HECI1_MGNT)—Offset 3Eh......ccviiiiiiiiiiiiiiiiieene 2245
52.2.15 Maximum Latency (HECI1_MLAT)—Offset 3Fh....cccciiiiiiiiiiiiiiicie e 2245
52.2.16 Host Firmware Status (HECI1_HFS)—Offset 40h........ccovvviiiiiiiiininennn. 2246
52.2.17 Miscellaneous Shadow (HECI1_MISC_SHDW)—Offset 44h....................e. 2248
52.2.18 General Status Shadow 1 (HECI1_GS_SHDW1)—Offset 48h................... 2249
52.2.19 Host General Status (HECI1_H_GS1)—Offset 4Ch.......cccciviiiiiiiiiiiniinnnnn. 2250
52.2.20 PCI Power Management Capability ID (HECI1_PID)—Offset 50h.............. 2250
52.2.21 PCI Power Management Capabilities (HECI1_PC)—Offset 52h................. 2250
52.2.22 PCI Power Management Control and Status (HECI1_PMCS)—Offset
Lo o T PP 2251
52.2.23 General Status Shadow 2 (HECI1_GS_SHDW2)—Offset 60h................... 2251
52.2.24 General Status Shadow 3 (HECI1_GS_SHDW3)—Offset 64h................... 2252
52.2.25 General Status Shadow 4 (HECI1_GS_SHDW4)—Offset 68h................... 2252
52.2.26 General Status Shadow 5 (HECI1_GS_SHDWS5)—Offset 6Ch................... 2252
52.2.27 Host General Status 2 (HECI1_H_GS2)—Offset 70h ....ccovvviiiiiiniiiinnnnnns 2252
52.2.28 Host General Status 3 (HECI1_H_GS3)—Offset 74h .....cccoiiviiiiiiieinnnnn. 2253
52.2.29 Message Signaled Interrupt Identifiers (HECI1_MID)—Offset 8Ch ........... 2253

52.2.30 Message Signaled Interrupt Message Control (HECI1_MC)—Offset 8Eh .... 2253
52.2.31 Message Signaled Interrupt Message Address (HECI1_MA)—Offset 90h ... 2254
52.2.32 Message Signaled Interrupt Upper Address (HECI1_MUA)—Offset 94h..... 2254

52.2.33 Message Signaled Interrupt Message Data (HECI1_MD)—Offset 98h........ 2254
52.2.34 HECI Interrupt Delivery Mode (HECI1_HIDM)—Offset AOh..........covvinnens 2255
52.2.35 Host Extend Register Status (HECI1_HERS)—Offset BCh.............c.ccvvenee. 2255
52.2.36 Host Extend Register DW1. (HECI1_HER1)—Offset COh ........ccvvviininnnns 2256
52.2.37 Host Extend Register DW2. (HECI1_HER2)—Offset C4h..........cccvvvnnnnnn. 2256
52.2.38 Host Extend Register DW3. (HECI1_HER3)—Offset C8h........cocvvvivieinnnns 2256
52.2.39 Host Extend Register DW4. (HECI1_HER4)—Offset CCh.........ccvvvviviennnns 2256
52.2.40 Host Extend Register DW5. (HECI1_HER5)—Offset DOh........cccvveiennnnnns 2257
52.2.41 Host Extend Register DW6. (HECI1_HER6)—Offset D4h.......cccvvveininnnns 2257
52.2.42 Host Extend Register DW7. (HECI1_HER7)—Offset D8h........cccvvieininnnns 2257
52.2.43 Host Extend Register DW8. (HECI1_HER8)—Offset DCh........c.covvivvnennn. 2257
52.2.44 Manufacturer's ID (HECI1_MANID)—Offset F8h ......cccvvviiiiiiiiiiiiieieenens 2258
52.3 Registers in Configuration Space—HECI2 ......c.oiiiiiiiii e 2259
52.3.1 Identifiers (HECI2_ID)—OffSet ON....ccieiriiiiiiiiiii e eens 2259
52.3.2 Command (HECI2_CMD)—Offset 4h.....coiiiiiiiiiii e eeeeens 2259
52.3.3 Status (HECI2_STS)—Offset 6h......cccciviiiiiiiiiiii e 2261
52.3.4 Revision ID and Class Code (HECI2_RID_CC)—Offset 8h ......ccvvvivvinnnnnn. 2262
52.3.5 Cache Line Size (HECI2_CLS)—Offset Ch......cciiviiiiiiiiiiiiiiineieeeee 2262
52.3.6  Master Latency Timer (HECI2_MLT)—Offset Dh .....ccocovviiiiiiiiiiiiciecnene 2262

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
54 Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

(SR O IO IO, O, I, O, O, R, O, RO, 0, O, O,
NNNNNNMNNNNNNNNNN
N
o

WWWWWWwwwwwwwwww
=
N

N
—

52.3.22
52.3.23
52.3.24
52.3.25
52.3.26
52.3.27
52.3.28
52.3.29
52.3.30
52.3.31
52.3.32
52.3.33
52.3.34
52.4 Registers

52.4.1

52.4.2

52.4.3

52.4.4

52.4.5

52.4.6

52.4.7

52.4.8

52.4.9

52.4.10
52.4.11
52.4.12
52.4.13
52.4.14
52.4.15
52.4.16
52.4.17
52.4.18
52.4.19
52.4.20
52.4.21

52.4.22
52.4.23
52.4.24

February 2018
Order Number: 337018-002

Header Type (HECI2_HTYPE)—OffSet Eh ..ovvviiniiiiiiiei e 2263
Built In Self-Test (HECI2_BIST)—Offset Fh.....cccoviiiiiiiiiiiiiiiiieeeeeeeee 2263
HECI MMIO Base Address Low (HECI2_MMIO_MBAR_LO)—Offset 10h...... 2263
HECI MMIO Base Address High (HECI2_MMIO_MBAR_HI)—Offset 14h...... 2264

Sub System Identifiers (HECI2_SS)—Offset 2Ch .....ccvviiviiiiiiiiiiiiiiienn, 2264
Capabilities Pointer (HECI2_CAP)—Offset 34h ......ccovviiiiiiiiiiiin 2264
Interrupt Information (HECI2_INTR)—Offset 3Ch .....c.ccvviviiiiiiiiinieens 2265
Minimum Grant (HECI2_MGNT)—Offset 3Eh .....ccovviviiiiiiiiiieee 2265
Maximum Latency (HECI2_MLAT)—Offset 3Fh.....c.cooeiniiiiiiiiiieeee 2265
Host Firmware Status (HECI2_HFS)—Offset 40h ........ccocoiiiiiiiiiiiiiinnnne. 2266
General Status Shadow 1 (HECI2_GS_SHDW1)—Offset 48h ................... 2268
Host General Status (HECI2_H_GS1)—O0ffset 4Ch .....ccccvviiiiiiiiiiiiiiennnn, 2269
PCI Power Management Capability ID (HECI2_PID)—Offset 50h .............. 2269
PCI Power Management Capabilities (HECI2_PC)—Offset 52h.................. 2270
PCI Power Management Control and Status (HECI2_PMCS)—Offset

T 1 o T PP 2271
General Status Shadow 2 (HECI2_GS_SHDW2)—Offset 60h ................... 2271
General Status Shadow 3 (HECI2_GS_SHDW3)—Offset 64h ................... 2272
General Status Shadow 4 (HECI2_GS_SHDW4)—Offset 68h ................... 2272
General Status Shadow 5 (HECI2_GS_SHDW5)—Offset 6Ch ................... 2272
Host General Status 2 (HECI2_H_GS2)—Offset 70h.....cccoviiiiiiiiiiinnnnen. 2272
Host General Status 3 (HECI2_H_GS3)—Offset 74h.....cccoiiiiiiiiiiinnnnn. 2273
Message Signaled Interrupt Identifiers (HECI2_MID)—Offset 8Ch............. 2273

Message Signaled Interrupt Message Control (HECI2_MC)—Offset 8Eh..... 2273
Message Signaled Interrupt Message Address (HECI2_MA)—Offset 90h....2274
Message Signaled Interrupt Upper Address (HECI2_MUA)—Offset 94h ..... 2274

Message Signaled Interrupt Message Data (HECI2_MD)—Offset 98h ........ 2274
HECI Interrupt Delivery Mode (HECI2_HIDM)—Offset AOh .........ccccennnnne. 2275
Manufacturer's ID (HECI2_MANID)—Offset F8h........cccciiiiiiiiiiiiiiien, 2275
in Configuration Space—HECI3 ........ccoiiiiiiiii e e 2276
Identifiers (HECI3_ID)—Offset Oh ...ciiiniieiiiiie e 2276
Command (HECI3_CMD)—0Offset 4h ......coiiniiiii e 2277
Status (HECI3_STS)—Offset 6h ...cviiviiiiiiiiii e 2278
Revision ID and Class Code (HECI3_RID_CC)—Offset 8h.....cccvvvviniinnnnnn. 2279
Cache Line Size (HECI3_CLS)—Offset Ch ...cicviiiiiiiiiiii i 2279
Master Latency Timer (HECI3_MLT)—Offset Dh...cvvviiiiiiiiiiiiiieeee 2279
Header Type (HECI3_HTYPE)—Offset Eh ....ccoviiiiiiiieee 2280
Built In Self-Test (HECI3_BIST)—Offset Fh.....cocvviiiiieiiiiiiiieie e 2280
HECI MMIO Base Address Low (HECI3_MMIO_MBAR_LO)—Offset 10h...... 2280

HECI MMIO Base Address High (HECI3_MMIO_MBAR_HI)—Offset 14h...... 2281
Sub System Identifiers (HECI3_SS)—Offset 2Ch ......cocoviiiiiiiiiiiiiciiiens 2281
Capabilities Pointer (HECI3_CAP)—Offset 34h .....ccovvviiiiiiiiiiiiiiie s 2281
Interrupt Information (HECI3_INTR)—Offset 3Ch .....c.ccvviviiiiiiiiiiiiiens 2282
Minimum Grant (HECI3_MGNT)—Offset 3Eh ......cccoiiiiiiiiiiiiieieieeeeee 2282
Maximum Latency (HECI3_MLAT)—Offset 3Fh.....c.ccovviiiiiiiiiien 2282
Host Firmware Status (HECI3_HFS)—Offset 40h ........cooviiiiiiiiiiiiienne, 2283
General Status Shadow 1 (HECI3_GS_SHDW1)—Offset 48h ................... 2285
Host General Status (HECI3_H_GS1)—Offset 4Ch .......ccocvviiiiiiiiiinnnens 2286
PCI Power Management Capability ID (HECI3_PID)—Offset 50h .............. 2286
PCI Power Management Capabilities (HECI3_PC)—Offset 52h.................. 2286
PCI Power Management Control and Status (HECI3_PMCS)—Offset

LY 1 o PPN 2287
General Status Shadow 2 (HECI3_GS_SHDW?2)—O0ffset 60h ................... 2287
General Status Shadow 3 (HECI3_GS_SHDW3)—O0ffset 64h ................... 2288
General Status Shadow 4 (HECI3_GS_SHDW4)—Offset 68h ................... 2288

Intel Atom® Processor C3000 Product Family
Datasheet
55



intel)

52.4.25
52.4.26
52.4.27
52.4.28
52.4.29
52.4.30
52.4.31
52.4.32
52.4.33
52.4.34
52.5 Registers

52.5.1

52.5.2

52.5.3

52.5.4

CEGEGRT
NN
v

o NO U

52.
52.

.9
.10
52.5.11

U1 o1

52.5.12

52.5.13
52.5.14
52.5.15
52.5.16

52.5.17
52.5.18
52.6 Registers
52.6.1
52.6.2
52.6.3
52.6.4
52.6.5
52.6.6
52.6.7

52.6.8

Intel Atom® Processor C3000 Product Family

Contents
General Status Shadow 5 (HECI3_GS_SHDW5)—O0Offset 6Ch................... 2288
Host General Status 2 (HECI3_H_GS2)—Offset 70h ......ccoviiiiiniiiiiinnnnn. 2288
Host General Status 3 (HECI3_H_GS3)—Offset 74h ......ccooviiiiiiiiiinnnnnnn. 2289
Message Signaled Interrupt Identifiers (HECI3_MID)—Offset 8Ch ........... 2289

Message Signaled Interrupt Message Control (HECI3_MC)—Offset 8Eh .... 2289
Message Signaled Interrupt Message Address (HECI3_MA)—Offset 90h ... 2290
Message Signaled Interrupt Upper Address (HECI3_MUA)—Offset 94h..... 2290

Message Signaled Interrupt Message Data (HECI3_MD)—Offset 98h........ 2290
HECI Interrupt Delivery Mode (HECI3_HIDM)—Offset AOh.........c.ccvvvnnens 2291
Manufacturer's ID (HECI3_MANID)—Offset F8h ........ccciviiiiiiiiiiiiinnn, 2291
in Configuration Space—KT (HOSE) . ..iiiiiiiiiiiiiiii e 2292
Device ID and Vendor ID (KT_HOST_DID_VID)—Offset Oh............cc.eveee. 2292
Status and Command (KT_HOST_STS_CMD)—Offset 4h .........cccvvinennen. 2293
Class Code and Revision ID (KT_HOST_CC_RID)—Offset 8h................... 2295
BIST, Header Type, Latency Timer, and Cache Line Size
(KT_HOST_BIST_HTYPE_LT_CLS)—Offset Ch..ccevviieiiiiiiiiiiieieeieeeee 2295
KT IO BAR (KT_HOST_IOBAR)—Offset 10h ..c.iveiviiiiiiiiiiiii e 2296
KT Memory BAR (KT_HOST_MEMBAR)—Offset 14h ..........cccociiiiiiiiiennns 2296
Cardbus CIS Pointer (KT_HOST_CCP)—Offset 28h .....ccovvviiiiiiiiiieeen, 2297
Subsystem ID and Subsystem Vendor ID

(KT_HOST_SID_SVID)—O0ffset 2Ch....ciceiiiiiiiiiiiii e neeeaes 2297
Expansion ROM Base Address (KT_HOST_XRBAR)—Offset 30h ............... 2297
Capabilities List Pointer (KT_HOST_CAPP)—Offset 34h .........ccocvvviiennnnnn. 2298
Maximum Latency, Minimum Grant, Interrupt Pin and Interrupt Line
(KT_HOST_MAXL_MING_INTP_INTL)—Offset 3Ch .....ccovvviiiiiiiiiiiniieinennns 2298
MSI Message Control, Next Pointer and Capability ID
(KT_HOST_MSIMC_MSINP_MSICID)—Offset 40h ......ccvvviiiiiiiiiiiiiiennnn 2299
MSI Message Address (KT_HOST_MSIMA)—Offset 44h ...........coeviviennnns 2299
MSI Message Upper Address (KT_HOST_MSIMUA)—Offset 48h................ 2300
MSI Message Data (KT_HOST_MSIMD)—O0Offset 4Ch .......ccvvvvviiiiiiiiinnnnnns 2300
Power Management Capabilities, Next Pointer and Capability ID
(KT_HOST_PMCAP_PMNP_PMCID)—O0ffset 50h ......ccocvviiiiiiiiiiiiiiienns 2301

Power Management Data, Control/Status Register Bridge Support
Extensions, Control and Status

(KT_HOST_PMD_PMCSRBSE_PMCSR)—O0ffset 54h .......cccviiiiiiiiiinennns 2302
Process Stepping Information (KT_HOST_PSI)—Offset F8h .................... 2303
in Configuration Space—IDE (HOSL) .....oviviiiiiiiiin e 2304
Device ID and Vendor ID (IDE_HOST_DID_VID)—Offset Oh ................... 2304
Status and Command (IDE_HOST_STS_CMD)—O0Offset 4h........cccevvvennnnn. 2305
Class Code and Revision ID (IDE_HOST_CC_RID)—Offset 8h ................. 2307
BIST, Header Type, Latency Timer, and Cache Line Size
(IDE_HOST_BIST_HTYPE_LT_CLS)—Offset Ch...covvviiiiiiiiiiiiiiiiiiieean 2307
IDE Primary Command Block IO BAR (IDE_HOST_PCMDIOBAR)—Offset

80 T PP PPP 2308
IDE Primary Control Block I0 BAR (IDE_HOST_PCTLIOBAR)—Offset

10 1 PPt 2308
IDE Secondary Command Block I0 BAR

(IDE_HOST_SCMDIOBAR)—Offset 18h ..civiiriiiiiiiiiiiiiiiini e neeieeeeas 2309
IDE Secondary Control Block I0 BAR (IDE_HOST_SCTLIOBAR)—Offset

1 PPt 2309
IDE Bus Master Block I0 BAR (IDE_HOST_BMIOBAR)—Offset 20h........... 2310
Cardbus CIS Pointer (IDE_HOST_CCP)—Offset 28h .......coccvviiiiiiiiiiiennnnn. 2310
Subsystem ID and Subsystem Vendor ID

(IDE_HOST_SID_SVID)—O0ffset 2Ch ..civiriiiiiiiiii i eaes 2311
Expansion ROM Base Address (IDE_HOST_XRBAR)—Offset 30h............... 2311
Capabilities List Pointer (IDE_HOST_CAPP)—Offset 34h .........cevvvvinennnnn. 2311

Intel Atom® Processor C3000 Product Family

Datasheet
56

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

52.6.20

52.6.21
52.7 Registers
52.7.1
52.7.2
52.7.3
52.7.4

52.7.5
52.8 Registers
52.8.1
52.8.2
52.8.3
52.8.4

52.8.5
52.9 Registers
52.9.1
52.9.2
52.9.3
52.9.4

52.9.5
52.10 Registers
52.10.1
52.10.2
52.10.3
52.10.4
52.10.5
52.10.6
52.10.7
52.10.8
52.10.9
52.10.10
52.10.11
52.10.12
52.11 Registers
52.11.1

52.11.2
52.11.3

52.11.4

February 2018
Order Number: 337018-002

Maximum Latency, Minimum Grant, Interrupt Pin and Interrupt Line

(IDE_HOST_MAXL_MING_INTP_INTL)—Offset 3Ch ......cccvviiiiiiiiiiiennns 2312
MSI Message Control, Next Pointer and Capability ID
(IDE_HOST_MSIMC_MSINP_MSICID)—O0Offset 40h .....ocvvviiiiiiiiiiiniininenenen 2313
MSI Message Address (IDE_HOST_MSIMA)—Offset 44h .............cccveinins 2313
MSI Message Upper Address (IDE_HOST_MSIMUA)—Offset 48h............... 2314
MSI Message Data (IDE_HOST_MSIMD)—Offset 4Ch ........ccovvvvvviiiininennnn 2314
Power Management Capabilities, Next Pointer and Capability ID
(IDE_HOST_PMCAP_PMNP_PMCID)—O0ffset 50h ......ccccvviiiiiiiiiiniieieneennns 2315

Power Management Data, Control/Status Register Bridge Support
Extensions, Control and Status

(IDE_HOST_PMD_PMCSRBSE_PMCSR)—O0ffset 54h ......cocviviiviiiiiiiennnn 2316
Process Stepping Information (IDE_HOST_PSI)—Offset F8h.................... 2317
in Memory Space—HECI1_MMIO_MBAR .......coiiiiiiiiiiiiiii e e e e 2318
Host CB Write Window (HECI1_H_CB_WW)—Offset Oh..........c.coooviviinnnns 2318
Host Control and Status Register (HECI1_H_CSR)—Offset 4h.................. 2319
CSE Circular Buffer Read Window (HECI1_CSE_CB_RW)—Offset 8h.......... 2320
CSE Control and Status Register Host Access

(HECI1_CSE_CSR_HA)—Offset Ch...covieiiieieieieeeeeer et e e e 2320
DO0i3 Control (HECI1_DOI3C)—Offset 800h .......ccviviiiiiiiiieieeieeeeee 2321
in Memory Space—HECI2_MMIO_MBAR ......ccciiiiiiiiiiiii e 2322
Host CB Write Window (HECI2_H_CB_WW)—Offset Oh..........c.covvvivvennns 2322
Host Control and Status Register (HECI2_H_CSR)—Offset 4h.................. 2323
CSE Circular Buffer Read Window (HECI2_CSE_CB_RW)—Offset 8h.......... 2324
CSE Control and Status Register Host Access

(HECI2_CSE_CSR_HA)—Offset Ch..viiiiiiiiiiiii i e 2324
D0i3 Control (HECI2_DO0I3C)—Offset 800h .....cceviiiiiiiiiiiiiiiiieieenneaaens 2325
in Memory Space—HECI3_MMIO_MBAR .....ccciiiiiiiiiii i 2326
Host CB Write Window (HECI3_H_CB_WW)—Offset Oh..........cccoviivvennnns 2326
Host Control and Status Register (HECI3_H_CSR)—Offset 4h.................. 2327
CSE Circular Buffer Read Window (HECI3_CSE_CB_RW)—Offset 8h.......... 2328
CSE Control and Status Register Host Access

(HECI3_CSE_CSR_HA)—Offset Ch..viiiiiiiiiiiii i e 2328
D0i3 Control (HECI3_DO0I3C)—Offset 800h ......coviiiiiiiiiiiiiiiiinieeeee e 2329
in Memory Space—KT_HOST_MEMBAR .......cociiiiiiiiiiinii e 2330
KT Receive Buffer Register (MEM_KTRBR)—Offset Oh........ccocvvviiiiiiininnnns 2330
KT Transmitter Holding Register (MEM_KTTHR)—Offset Oh ..................... 2330
KT Divisor Latch LSB Register (MEM_KTDLLR)—Offset Oh .........cevvvvnennnn 2331
KT Interrupt Enable register (MEM_KTIER)—Offset 1h..........civiniininnnnn. 2331
KT Divisor Latch MSB Register (MEM_KTDLMR)—Offset 1h.............ccutvee. 2332
KT Interrupt Identification Register (MEM_KTIIR)—Offset 2h................... 2333
KT FIFO Control register (MEM_KTFCR)—Offset 2h .......cocoiiiiiiiiiiinnnns 2334
KT Line Control register (MEM_KTLCR)—Offset 3h .....cccooviiiiiiiiiiiiene 2335
KT Modem Control register (MEM_KTMCR)—Offset 4h........cccovvviiiiiiinnnnns 2336
KT Line Status register (MEM_KTLSR)—Offset 5h ......ccoiviiiiiiiiiiiinennns 2337
KT Modem Status register (MEM_KTMSR)—Offset 6h .......ccovvviiviiiiinnnnnn. 2338
KT Scratch register (MEM_KTSCR)—Offset 7h ....ccoiiiiiiiiiiiiiieee 2338
in Memory Space—Fixed AdAress.......cooviiiiiiiiiiiiii e 2339
FTPM Locality State (HOST_LOC_0_LOC_STATE_HROA)—Offset

FEDAOOO0N 1.ttt et et e 2339

FTPM Locality Reserved (HOST_LOC_0_LOC_RSVD)—Offset FED40004h...2340
FTPM Locality n Control Register (HOST_LOC_0_LOC_CTRL)—Offset

FED OO0 1ttt ittt et e 2340
FTPM Locality n Status Register Host Read Only Access.
(HOST_LOC_0_LOC_STS_HROA)—Offset FED4000Ch ......cevvvviniininininennns 2340

Intel Atom® Processor C3000 Product Family
Datasheet
57



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

52.12

52.13

52.11.5 FTPM Locality Config Area Reserved Read Write[0-7]
(HOST_LOC_0_RSVD_RW1[0-7])—Offset FED40010h, Count 8, Stride

o T PP 2341
52.11.6 FTPM Interface ID Host Read Only Access 0

(HOST_LOC_O_INTF_ID_0)—Offset FED40030h.......ccvvvviiniiiiiiiiiieneannns 2341
52.11.7 FTPM Interface ID Host Read Only Access 1

(HOST_LOC_O_INTF_ID_1)—O0Offset FED40034h........cccvvvviiiiiiiiiieiennnnns 2341

52.11.8 FTPM Locality Config Area Reserved Read Write[0-1]
(HOST_LOC_0_RSVD_RW?2[0-1])—O0Offset FED40038h, Count 2, Stride
L 2342
52.11.9 Control Area Request (HOST_LOC_0_CA_ REQUEST)—Offset FED40040h . 2342
52.11.10 Control Area Status (HOST_LOC_0_CA_STATUS)—Offset FED40044h...... 2342
52.11.11 Control Area Cancel (HOST_LOC_0_CA_CANCEL)—Offset FED40048h...... 2343

52.11.12 Control Area Start (HOST_LOC_0_CA_START)—Offset FED4004Ch.......... 2343
52.11.13 Control Area Interrupt Reserved Part 1

(HOST_LOC_0_CA_INT_RSVD1)—Offset FED40050h.......cccvvvvuevniininnnnens 2343
52.11.14 Control Area Interrupt Reserved Part 2

(HOST_LOC_0_CA_INT_RSVD2)—Offset FED40054h.......cccvvvviiiiininnnnens 2344
52.11.15 Control Area Command Size (HOST_LOC_0_CA_CMD_SZ)—Offset

=] 001 S Pt 2344
52.11.16 Control Area Command Part 1 (HOST_LOC_0_CA_CMD1)—Offset

10 005 1 o T 2344
52.11.17 Control Area Command Part 2 (HOST_LOC_0_CA_CMD2)—0ffset

=] 22 005 0] P 2345
52.11.18 Control Area Response Size (HOST_LOC_0_CA_RSP_SZ)—Offset

10 0 72 o 2345
52.11.19 Control Area Response Part 1 (HOST_LOC_0_CA_RSP1)—Offset

=] 00 < 2345
52.11.20 Control Area Response Part 2 (HOST_LOC_0_CA_RSP2)—Offset

] 200 o o 2346
52.11.21 FTPM Reserved Read Write[0-3] (HOST_LOC_0_RSVD_RW3[0-3])—Offset

FED40070h, Count 4, Stride 4h . .iiiiiiiiii i e 2346

52.11.22 FTPM Command and Response Buffer[0-991]
(HOST_LOC_O_FTPM_CRB[0-991])—O0Offset FED40080h, Count 992,

SEFAE AN e 2346
Registers in I/O Space—KT_HOST_IOBAR ...ciiiiiiiiiii i 2347
52.12.1 KT Receive Buffer Register (IO_KTRBR)—Offset Oh .......ccoceviiviiiiiiniinennn. 2347
52.12.2 KT Transmitter Holding Register (I0_KTTHR)—Offset Oh.........c.ccceuenennnn. 2347
52.12.3 KT Divisor Latch LSB Register (IO_KTDLLR)—Offset Oh........ccovvieininnnnns 2348
52.12.4 KT Interrupt Enable register (I0_KTIER)—Offset 1h .......c.cooviiiniiiiinnnnnns 2348
52.12.5 KT Divisor Latch MSB Register (I0_KTDLMR)—Offset 1h.........cocvivvennnns 2349
52.12.6 KT Interrupt Identification Register (I0_KTIIR)—Offset 2h...........ccvvuenee. 2349
52.12.7 KT FIFO Control register (IO_KTFCR)—Offset 2h.......ccocviiiiiiiniiiiinnnns 2350
52.12.8 KT Line Control register (IO_KTLCR)—Offset 3h........ccooeviiiiiiiiiiinnn, 2351
52.12.9 KT Modem Control register (IO_KTMCR)—Offset 4h.......cccoovviiiiiiiiininnnnn. 2352
52.12.10 KT Line Status register (IO_KTLSR)—Offset S5h.......cccoiiiiiiiiiiiiiiiienns 2353
52.12.11 KT Modem Status register (I0_KTMSR)—Offset 6h........cccvvvviiiiviiiininnnnnn 2354
52.12.12 KT Scratch register (I0_KTSCR)—Offset 7h......ccovviiiiiiiiiiiiiiiiiiiiienes 2355
Registers in I/O Space—IDE_HOST_PCMDIOBAR.......ccciviiiiiiiiiiiinnnaeas 2356
52.13.1 IDE Data Register (IDEDATA)—Offset Oh .....ocoiiiiiiiiiiiee 2356
52.13.2 IDE Features Register (IDEFR)—Offset 1h.....ccocviiiiiiiiiiiiiees 2356
52.13.3 IDE Error Register DEVO (IDEERDQ)—Offset 1h .....ccocviiiiiiiniiiiiiiiieeens 2357
52.13.4 IDE Error Register DEV1 (IDEERD1)—Offset 1h ....cccocviiiiiiiiiiiiiiiiieeens 2357
52.13.5 IDE Sector Count In Register (IDESCIR)—Offset 2h .....cccvvviiiiiiiiiiinnnnn. 2358
52.13.6 IDE Sector Count Out Register DEVO (IDESCORO0)—Offset 2h...........ccuis 2358
52.13.7 IDE Sector Count Out Register DEV1 (IDESCOR1)—Offset 2h...............vs 2358

Intel Atom® Processor C3000 Product Family

Datasheet
58

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

52.14

52.15

52.16

52.17

February 2018

52.13.8 IDE Sector Number In Register (IDESNIR)—Offset 3h........ccocvviiiiininnnnn, 2359
52.13.9 IDE Sector Number Out Register DEVO (IDESNORO)—Offset 3h............... 2359
52.13.10 IDE Sector Number Out Register DEV1 (IDESNOR1)—Offset 3h............... 2360
52.13.11 IDE Cylinder Low In Register (IDECLIR)—Offset 4h........c.covvviiiiiiiiininnnnnn 2360
52.13.12 IDE Cylinder Low Out Register DEVO (IDCLORO0)—Offset 4h...........cevvvnen. 2361
52.13.13 IDE Cylinder Low Out Register DEV1 (IDCLOR1)—Offset 4h.........cccevnvnen. 2361
52.13.14 IDE Cylinder High In Register (IDECHIR)—Offset 5h ......cccooviiiiiiiiininnnnn. 2362
52.13.15 IDE Cylinder High Out Register DEVO (IDCHORO)—Offset 5h................... 2362
52.13.16 IDE Cylinder High Out Register DEV1 (IDCHOR1)—Offset 5h................... 2363
52.13.17 IDE Drive/Head In Register (IDEDHIR)—Offset 6h........ccovvvviiiiiiiiiinnnnnnn. 2363
52.13.18 IDE Drive/Head Out Register DEVO (IDDHORO)—Offset 6h .........cevvvuvnnens 2364
52.13.19 IDE Drive/Head Out Register DEV1 (IDDHOR1)—Offset 6h .........cccevuennen. 2364
52.13.20 IDE Command Register (IDECR)—Offset 7h......ccoviiriiiiiiiiiiiiiee 2365
52.13.21 IDE Status Register DEVO (IDESRO)—Offset 7h.....ccociiiiiiiiiiiiiiiiiens 2366
52.13.22 IDE Status Register DEV1 (IDESR1)—Offset 7h......cccoiiiiiiiiiiiiiieeeens 2367
Registers in I/O Space—IDE_HOST_PCTLIOBAR .....iiiitiiiiiiiiiiieiiieeneeenanaanennans 2368
52.14.1 IDE Device Control Register (IDDCR)—Offset 2h ......cccvvviiiiiiiiiiiiiiniennnn 2368
52.14.2 IDE Alternate Status Register (IDASR)—Offset 2h .....cccviiiiiiiiiiiiiiiinns 2368
Registers in I/O Space—IDE_HOST_BMIOBAR .....ccctiiiiiiiiiiiiaie i inenneeansanennes 2369
52.15.1 IDE Primary Bus Master Command Register (IDEPBMCR)—Offset Oh ........ 2369
52.15.2 IDE Primary Bus Master Device Specific 0 Register

(IDEPBMDSOR)—OffSEE 1N 1uviuiiiiiiii i e e e e e e 2370
52.15.3 IDE Primary Bus Master Status Register (IDEPBMSR)—Offset 2h ............. 2371
52.15.4 IDE Primary Bus Master Device Specific 1 Register

(IDEPBMDS1R)—OffSEt BN 1uviuiiiiiiii i e e e e 2373
52.15.5 IDE Primary Bus Master Descriptor Table Pointer Register Byte 0

(IDEPBMDTPRO)—OffSel 4h ...viiiiiiiieii e e 2373
52.15.6 IDE Primary Bus Master Descriptor Table Pointer Register Byte 1

(IDEPBMDTPR1)—Offsel Sh.uuiiiiiiiiii e e e e 2373
52.15.7 IDE Primary Bus Master Descriptor Table Pointer Register Byte 2

(IDEPBMDTPR2)—OffSEL BN ...viiviiiiieiie it e e e 2374
52.15.8 IDE Primary Bus Master Descriptor Table Pointer Register Byte 3

(IDEPBMDTPR3)—Offsel 7h cuviiiiiiiieii i e re e e e 2374
52.15.9 IDE Secondary Bus Master Command Register (IDESBMCR)—Offset

3] 0 P 2375
52.15.10 IDE Secondary Bus Master Device Specific 0 Register

(IDESBMDSOR)—OffSEE Oh 1.viuiiiiiiii i e e e e 2375
52.15.11 IDE Secondary Bus Master Status Register (IDESBMSR)—Offset Ah......... 2376
52.15.12 IDE Secondary Bus Master Device Specific 1 Register

(IDESBMDS1R)—OffSet B ..uuiiiiiiiieii i e e e 2377
52.15.13 IDE Secondary Bus Master Descriptor Table Pointer Register Byte 0

(IDESBMDTPRO)—OffSet Ch.vueiiiiiiiiiie it rae e e e e 2377
52.15.14 IDE Secondary Bus Master Descriptor Table Pointer Register Byte 1

(IDESBMDTPR1)—Offset Dh ..vciviiiiiiii i e 2378
52.15.15 IDE Secondary Bus Master Descriptor Table Pointer Register Byte 2

(IDESBMDTPR2)—OffSet EN.uuuiiriiiiie it nae e e e e 2378
52.15.16 IDE Secondary Bus Master Descriptor Table Pointer Register Byte 3

(IDESBMDTPR3)—Offset Fh .uiuiiiiiiii i e ae 2379
Sideband Registers—KT (HOSE) ...oiuiiiiiiiiii e 2380
52.16.1 KT Host Interrupt Pin Register (KTHIPINR)—Offset Oh..........cccocvienennnnne. 2380
52.16.2 BIOS KT Host PCI Function Disable Register (BKTHDISR)—Offset 4h........ 2380
Sideband Registers—IDE (HOST) ..iviiuiiiiiiii i e e ne e 2381
52.17.1 IDE Host Interrupt Pin Register (IDEHIPINR)—Offset Oh.........c.ccvvvvinnennt. 2381
52.17.2 BIOS IDE Host PCI Function Disable Register (BIDEHDISR)—Offset

A L e 2381

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 59



n ® Intel Atom® Processor C3000 Product Family
( l n tel Contents
53 HSUART Controller - BO, D26, F(0, 1, 2) ..cicuvesussmsamsmsussmsansmsassnsassasassnsansnsassnsansnsanss 2382

53.1 Introduction @nd INAEX .....coeieiiiiiiiiiii i et et e e e e e s e e 2382
53.1.1 Host Configuration SPAcCE ......c.iuiuiiiieiiiiiii it eeeens 2383
53.1.2 Host Memory Space—MEMBA ..o 2384
53.1.3 HOSt I/O Space—IOBA ...ttt s e 2386

53.2 Registers in Configuration SPacCe.......cviiiiiiiiiiiiiiii i e 2387
53.2.1 VENDOR_DEVICE_ID—Offset ON.....cciviiiiiiiiiiiiii e 2387
53.2.2 CMD_STAT_REG—Offset 4h ......oiviiiiiii e 2388
53.2.3 REV_CLASS_CODE—Offset 8h....cciiiiiiiiiiiiii e 2390
53.2.4  CACHE—OFfSEL Ch .oueeiiiii i e eeas 2390
53.2.5 IOBA—Offsel 10N .iuiiriiiiiiiii i e 2391
53.2.6  MEMBA—Offsel 14h .oiiiiiiiii e 2391
53.2.7 SUBSYSTEM_VENDOR_ID—Offset 2Ch .....cceiiiiiiiiiiiii i 2392
53.2.8 CAP_PTR—OFfSEt 34h .. e e 2392
53.2.9 INTERRUPT—OSfSet 3Ch ... e 2392
53.2.10 MSIC—OFSEE 40N . uiieiiie it eeas 2393
53.2.11 MSIA—OffSEE 44N c.uiiiiiiiiii e 2394
53.2.12 MSID—0ffSEE 48N ...ttt e 2394
53.2.13 PMC—OMfS@E 50N .oruiiiiiiiii i e 2395
53.2.14 PMCSR—OFfSEL 54N ..ouiiiiii e 2396
53.2.15 DSC—OffSEE G0N .ouviiiiieiii e 2397
53.2.16 FUNC_RDCFG_HIDE—Offset 74h .....ccimiiiii e 2398

53.3 Registers in Memory Space—MEMBA ... 2399
53.3.1 RBR_THR_DLL—OffSel O ...civiiiiiiiiiiiiii i e e e e 2399
53.3.2 IER _DLH—OffSel 1h..uiiiiiiiiiiiiii i e e e e 2399
53.3.3 IIR_FCR—OMfSEL 2N .riiiiiiiii e e 2400
53.3.4  LCR—OMfSEE Bh.uuiiiiiiiii i e 2400
53.3.5  MCR—OFFSEE AN . e e 2402
53.3.6 LSR—OffSet Shuuiiiiiiiiii i e 2404
53.3.7  MSR—0OffSEE BN ..uiiuiitiiiiiii i e 2406
53.3.8  SPR—OffSEL 7h 1iuiiiiiiiii i e 2408
53.3.9  UART_FISR—OffSEt 8h ..ouuiiiiiiii e 2408
53.3.10 RFOR—OMfSEt 20N...ciuiiiiiiii e 2408
53.3.11 ABR—OffSEL 24N ..o e 2409
53.3.12 ACR—Offsel 28N .iiriiiiiiiiiiii i e 2410
53.3.13 PSR—OffSel 30N ..ttt e 2410
53.3.14 UCMR—OMfSEl 34h ..iriiiiiii i e 2410
53.3.15 UCDR—OffSEE 38N 1.iiiiiiiiiiii i e 2411
53.3.16 CHOSR—OffSet 80N....cviiiiiii e 2412
53.3.17 CHOCR—OMfSEt 84N, .. ..o e 2412
53.3.18 CHODCR—OffSEt 88h ...uiuiiiiiiiiiii i e eaeas 2414
53.3.19 CHOBSR—OfSEE Q0N ....uiuieitiiii e aeeaeas 2415
53.3.20 CHOMTSR—OFfSEE 04N . cuiiiiiiiiii i e reees 2415
53.3.21 CHODOSAR—OFfSEE ADN . .uiuiiiiiiii i e raeaeas 2415
53.3.22 CHODOTSR—OffSEl Adh ...cieiiiiiii e eas 2416
53.3.23 CHOD1SAR—OffSEt ABN ...cueieiii i e eeaens 2416
53.3.24 CHODITSR—OFfSEE ACKH ...cuiiiiiiiie e 2416
53.3.25 CHOD2SAR—OffSEt BON .....uiuiiiieiii et eaeas 2417
53.3.26 CHOD2TSR—OffSEL BAN ...uiuiiiiiiiiiiiii i e enaeeas 2417
53.3.27 CHOD3SAR—OMSEL B8N ...uiuiitiiiiiiiiiiiie i aeeaeeas 2418
53.3.28 CHOD3TSR—OffSEL BCh...uiuiiiiiiiiiiiiiiii e e an e naeaeas 2418
53.3.29 CHISR—OFfSEL CON .euvieieieiiiii it e e e e e e neenens 2419
53.3.30 CHICR—OMSEL CAN ..uriuiieieiiiiii et e e e e e e eeens 2420
53.3.31 CHIDCR—OffSEt C8h ....uiieiiiiii e e e 2421
53.3.32 CHI1BSR—OFfSEt DOR ..uciuiiiiiiiiiiiii i e e anaaeas 2422

Intel Atom® Processor C3000 Product Family

Datasheet
60

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

53.3.33 CHIMTSR—Offset DA ...cciiiiiiiii e 2422
53.3.34 CH1DOSAR—OSfSEt EON ..uviviiriiiiiiiiii i e es 2422
53.3.35 CHI1DOTSR—Offset EAN...cciiiiiiiiiiiii i e e e 2423
53.3.36 CHI1D1SAR—OffSEL E8N ..uiiuiiiiiiiii i e ae e 2423
53.3.37 CHIDITSR—OfSEL ECh ...uiuiiiiiiiii it e e e e e e 2423
53.3.38 CHID2SAR—OMfSEt FON...uiiiiieiii i e e e e e e 2424
53.3.39 CHID2TSR—Offsel FAN ..ottt e e 2424
53.3.40 CHI1D3SAR—Offset F8N ...ttt e e 2425
53.3.41 CHID3TSR—OffSel FCN ..ttt e ae e 2425
53.4 Registers in I/O Space—IO0BA ...ttt 2426
53.4.1 RBR_THR_DLL—OfSel Oh ...ciuiiiiiiiiiii i ae e 2426
53.4.2 IER _DLH—OMfSel 1h cuiiriiiiiiii e e ee 2426
53.4.3 IIR_FCR—OffSEt 2N ciiuiiiiiiiiii i e e 2427
53.4.4  LCR—OffSEE BN tuiuiiiiiiii i e 2428
53.4.5  MCR—OffSEE 4N ottt 2430
53.4.6  LSR—OffS@E 5N cuiiiiiiiii i e 2432
53.4.7  MSR—0OMfSEEL BN 11ttt e 2434
53.4.8  SPR—OfSeL 7h cuuiiiiiiii i e 2436
54 Innovation Engine - BO, D27, F(0, 1, 3, 4).cccctitiariarrammasmanmsnmsnssassasssnsasssnssnssnssnnnnns 2437
54.1 Introduction @nd INAEX ..uceiieiiiiiiii i eraeaaeeanesaneaneannernnans 2437
54.1.1 Host Configuration Space—HECI1 (F:0) ..couiuiiiiminiiiii i e 2438
54.1.2 Host Configuration Space—HECI2 (F:1l) ..ooiiiiiiiiiiiiiiiii i iee e e 2440
54.1.3 Host Configuration Space—HECI3 (F:4) ...oiiiiiiiiiiiiiiiii i saeiee e e 2441
54.1.4 Host Configuration Space—KT (F:3) .ot e s 2442
54.1.5 Host Configuration Space—IDE (F:2) ....ciiiiiiiiiiiiiiiiiineir e 2443
54.1.6 Host Memory Space—HECI1_MMIO_MBAR ......cccoiiiiiiiiiiiiiii e 2444
54.1.7 Host Memory Space—HECI2_MMIO_MBAR ......c.coiiiiiiiiiiiiiiiieeeeneees 2445
54.1.8 Host Memory Space—HECI3_MMIO_MBAR ..ot 2446
54.1.9 Host Memory Space—KT_HOST_MEMBAR......ccoiiiiiiiiiiiiciic e 2447
54.1.10 Host Memory Space—Fixed Address .....ccoieiiiiiiiiiiiii it i i eaaeeeas 2448
54.1.11 Host I/O Space—KT_HOST_IOBAR ..ottt e ae e e 2449
54.1.12 Host I/0 Space—IDE_HOST_PCMDIOBAR .....ciitiiiiiiiiii i eienaeeas 2450
54.1.13 Host I/0O Space—IDE_HOST_PCTLIOBAR .....cciiiiiiiiiii i eenaaeas 2451
54.1.14 Host I/0 Space—IDE_HOST_BMIOBAR ......iciiiiiiiiiiiiiiei i iieneeneenenneneas 2452
54.1.15 Sideband ReGiSTErS ..uuiviiiiiiiiiii i e ea 2453
54.2 Registers in Configuration Space—HECI1 ......ccciiiiiiiiiiiii e 2454
54.2.1 Identifiers (HECI1_ID)—Offset Oh ....ivviiiiiiiiiii i a 2454
54.2.2 Command (HECI1_CMD)—Offset 4h ....iciiiiiiiiiiiiiii e 2455
54.2.3 Status (HECI1_STS)—Offset BN ..iviiriiiiiiiiiii i 2456
54.2.4 Revision ID and Class Code (HECI1_RID_CC)—Offset 8h.........cccevvivvnnnns 2457
54.2.5 Cache Line Size (HECI1_CLS)—Offset Ch .....c.coiiiiiiiiiiiiiiieee 2457
54.2.6 Master Latency Timer (HECI1_MLT)—Offset Dh.......ccvvviiiiiiiiiiiiiiiciens 2457
54.2.7 Header Type (HECI1_HTYPE)—Offset Eh ....civiiiiiiiiiiiciiee 2458
54.2.8 Built In Self-Test (HECI1_BIST)—Offset Fh......ocoviiiiiiiiiiiiiiiciieeee 2458
54.2.9 HECI MMIO Base Address Low (HECI1_MMIO_MBAR_LO)—Offset 10h...... 2458
54.2.10 HECI MMIO Base Address High (HECI1_MMIO_MBAR_HI)—Offset 14h...... 2459
54.2.11 Sub System Identifiers (HECI1_SS)—Offset 2Ch .......cccociviiiiiiiiiiiiiinnne, 2459
54.2.12 Capabilities Pointer (HECI1_CAP)—Offset 34h........ccoviiiiiiiiiiiiiiiiien, 2459
54.2.13 Interrupt Information (HECI1_INTR)—Offset 3Ch ......ccovviiiiiiiiiiiiinnens 2460
54.2.14 Minimum Grant (HECI1_MGNT)—Offset 3Eh .....ccoviiiiiiiiiiiiiinie e 2460
54.2.15 Maximum Latency (HECI1_MLAT)—Offset 3Fh.....cccoiiiiiiiiiiiieeeene 2460
54.2.16 Host Firmware Status (HECI1_HFS)—Offset 40h .......ccooviiiiiiiiiiiieene 2461
54.2.17 Miscellaneous Shadow (HECI1_MISC_SHDW)—Offset 44h ........cccevvvnnnnnen 2463
54.2.18 General Status Shadow 1 (HECI1_GS_SHDW1)—Offset 48h ..............c...s 2464

February 2018
Order Number: 337018-002

Intel Atom® Processor C3000 Product Family
Datasheet
61



intel)

54.2.19
54.2.20
54.2.21
54.2.22

54.2.23
54.2.24
54.2.25
54.2.26
54.2.27
54.2.28
54.2.29
54.2.30
54.2.31
54.2.32
54.2.33
54.2.34
54.2.35
54.2.36
54.2.37
54.2.38
54.2.39
54.2.40
54.2.41
54.2.42
54.2.43
54.2.44
54.3 Registers

54.3.1

54.3.2

54.3.3

54.3.4

54.3.5

54.3.6

54.3.7

54.3.8

54.3.9

54.3.10
54.3.11
54.3.12
54.3.13
54.3.14
54.3.15
54.3.16
54.3.17
54.3.18
54.3.19
54.3.20
54.3.21

54.3.22
54.3.23
54.3.24
54.3.25
54.3.26

Intel Atom® Processor C3000 Product Family

Contents
Host General Status (HECI1_H_GS1)—Offset 4Ch......ccocvviviiiiininiennnennen 2465
PCI Power Management Capability ID (HECI1_PID)—Offset 50h.............. 2465
PCI Power Management Capabilities (HECI1_PC)—Offset 52h................. 2465
PCI Power Management Control and Status (HECI1_PMCS)—Offset
Lo PP 2466
General Status Shadow 2 (HECI1_GS_SHDW2)—Offset 60h................... 2466
General Status Shadow 3 (HECI1_GS_SHDW3)—Offset 64h................... 2467
General Status Shadow 4 (HECI1_GS_SHDW4)—Offset 68h................... 2467
General Status Shadow 5 (HECI1_GS_SHDW5)—Offset 6Ch.........cccviuee 2467
Host General Status 2 (HECI1_H_GS2)—Offset 70h .......cccoviiiiiiininnnnn. 2467
Host General Status 3 (HECI1_H_GS3)—Offset 74h .....cocovvvviiiiiiiiinnnnnns 2468
Message Signaled Interrupt Identifiers (HECI1_MID)—Offset 8Ch ........... 2468
Message Signaled Interrupt Message Control (HECI1_MC)—Offset 8Eh .... 2468

Message Signaled Interrupt Message Address (HECI1_MA)—Offset 90h ... 2469
Message Signaled Interrupt Upper Address (HECI1_MUA)—Offset 94h..... 2469

Message Signaled Interrupt Message Data (HECI1_MD)—Offset 98h........ 2469
HECI Interrupt Delivery Mode (HECI1_HIDM)—Offset AOh..........cocvvvennns 2470
Host Extend Register Status (HECI1_HERS)—Offset BCh..........ccovvvnvnnn. 2470
Host Extend Register DW1. (HECI1_HER1)—Offset COh........cccvvieininnnnns 2471
Host Extend Register DW2. (HECI1_HER2)—Offset C4h ........c.cccveininnnns 2471
Host Extend Register DW3. (HECI1_HER3)—Offset C8h ......ccocvvviviiinnnnnns 2471
Host Extend Register DW4. (HECI1_HER4)—Offset CCh.......covvvivviviennnns 2471
Host Extend Register DW5. (HECI1_HER5)—Offset DOh........cccvvvvnnnnnn. 2472
Host Extend Register DW6. (HECI1_HER6)—Offset D4h........cocvvvieieinnnns 2472
Host Extend Register DW7. (HECI1_HER7)—Offset D8h........cocvvvieieinnnns 2472
Host Extend Register DW8. (HECI1_HER8)—Offset DCh..........cccvvvvininenns 2472
Manufacturer's ID (HECI1_MANID)—Offset F8h ......c.ccoiviiiiiiiiiiiiinen, 2473
in Configuration Space—HECI2 .....cciiviiiiiiiiiii e 2474
Identifiers (HECI2_ID)—Offset Oh..iiiiiiiiiiiii i i e 2474
Command (HECI2_CMD)—Offset 4h......ccoiiiiiiiii e 2475
Status (HECI2_STS)—OffSet BN ...iivieiiiiiii e e 2476
Revision ID and Class Code (HECI2_RID_CC)—Offset 8h .........c.ccvvenenens 2477
Cache Line Size (HECI2_CLS)—Offset Ch....ccviiiiiiiiiiiiiiiicc e 2477
Master Latency Timer (HECI2_MLT)—Offset Dh ....ccovvviiiiiiiiiiiiiiiiiiieen 2477
Header Type (HECI2_HTYPE)—Offset En...ccovvviiiiiiiiiiii e 2478
Built In Self-Test (HECI2_BIST)—Offset Fh .....covvvviiiiii e 2478

HECI MMIO Base Address Low (HECI2_MMIO_MBAR_LO)—Offset 10h ..... 2478
HECI MMIO Base Address High (HECI2_MMIO_MBAR_HI)—Offset 14h..... 2479

Sub System Identifiers (HECI2_SS)—Offset 2Ch.....ccocviiiiiiiiiiiiiieennn, 2479
Capabilities Pointer (HECI2_CAP)—Offset 34h ....coviiiiiiiiiiiiiiiiee, 2479
Interrupt Information (HECI2_INTR)—Offset 3Ch......coccviiiiiiiiiiiiiinnns 2480
Minimum Grant (HECI2_MGNT)—Offset 3Eh.......ccooviiiiiiiiiiiiiiiiis 2480
Maximum Latency (HECI2_MLAT)—Offset 3Fh......ccooviiiiiiiiiins 2480
Host Firmware Status (HECI2_HFS)—Offset 40h........cccoviiiiiiiiiiieens 2481
General Status Shadow 1 (HECI2_GS_SHDW1)—Offset 48h................... 2483
Host General Status (HECI2_H_GS1)—Offset 4Ch........c.cooiviiiiiiiiiiennns 2484
PCI Power Management Capability ID (HECI2_PID)—Offset 50h.............. 2484
PCI Power Management Capabilities (HECI2_PC)—Offset 52h................. 2485
PCI Power Management Control and Status (HECI2_PMCS)—Offset

DA L e 2486
General Status Shadow 2 (HECI2_GS_SHDW2)—Offset 60h................... 2486
General Status Shadow 3 (HECI2_GS_SHDW3)—Offset 64h................eee 2487
General Status Shadow 4 (HECI2_GS_SHDW4)—Offset 68h..........cccuveeee 2487
General Status Shadow 5 (HECI2_GS_SHDW5)—O0Offset 6Ch................... 2487
Host General Status 2 (HECI2_H_GS2)—Offset 70h .......covviiiiiiiiiinnens 2487

Intel Atom® Processor C3000 Product Family

Datasheet
62

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

54.3.27
54.3.28
54.3.29
54.3.30
54.3.31
54.3.32
54.3.33
54.3.34
54.4 Registers

54.4.1

54.4.2

54.4.3

54.4.4

54.4.5

54.4.6

54.4.7

54.4.8

54.4.9

54.4.10
54.4.11
54.4.12
54.4.13
54.4.14
54.4.15
54.4.16
54.4.17
54.4.18
54.4.19
54.4.20
54.4.21

54.4.22
54.4.23
54.4.24
54.4.25
54.4.26
54.4.27
54.4.28
54.4.29
54.4.30
54.4.31
54.4.32
54.4.33
54.4.34
54.5 Registers

54.5.1

54.5.2

54.5.3

54.5.4

gy u g
PAAD
v n
N oW

February 2018
Order Number: 337018-002

Host General Status 3 (HECI2_H_GS3)—Offset 74h.....ccccvvviiiiiiiiiinnnnens 2488
Message Signaled Interrupt Identifiers (HECI2_MID)—Offset 8Ch............ 2488
Message Signaled Interrupt Message Control (HECI2_MC)—Offset 8Eh..... 2488

Message Signaled Interrupt Message Address (HECI2_MA)—Offset 90h....2489
Message Signaled Interrupt Upper Address (HECI2_MUA)—Offset 94h ..... 2489

Message Signaled Interrupt Message Data (HECI2_MD)—Offset 98h ........ 2489
HECI Interrupt Delivery Mode (HECI2_HIDM)—Offset AOh ..........cceevnnnen. 2490
Manufacturer's ID (HECI2_MANID)—Offset F8h.......ccccvviiiiiiiiiiiiene 2490
in Configuration Space—HECI3 ... ..o e 2491
Identifiers (HECI3_ID)—Offset Oh ..ciiiiiiiiiiiii i 2491
Command (HECI3_CMD)—Offset 4h .....cciiiiiiiii 2492
Status (HECI3_STS)—Offset 6h ....vvvviiiiiiiiiii 2493
Revision ID and Class Code (HECI3_RID_CC)—Offset 8h.......ccovvvvennnnnn. 2494
Cache Line Size (HECI3_CLS)—Offset Ch ....ceiiiiieiiiiiii e e 2494
Master Latency Timer (HECI3_MLT)—Offset Dh......oveiiiiiiiiiiieieeeeeee 2494
Header Type (HECI3_HTYPE)—Offset Eh ..cccvvvviiiiiiiiiciiiccee e 2495
Built In Self-Test (HECI3_BIST)—Offset Fh.....cccvviiiiiiiiiiiiieen 2495
HECI MMIO Base Address Low (HECI3_MMIO_MBAR_LO)—Offset 10h...... 2495

HECI MMIO Base Address High (HECI3_MMIO_MBAR_HI)—Offset 14h...... 2496

Sub System Identifiers (HECI3_SS)—Offset 2Ch .....ccvvvviiiiiiiiiiiiiinn, 2496
Capabilities Pointer (HECI3_CAP)—Offset 34h......ccociiiiiiiiiiiiiiicn, 2496
Interrupt Information (HECI3_INTR)—Offset 3Ch .....c.ccoviiiiiiiiiiiiiiinns 2497
Minimum Grant (HECI3_MGNT)—Offset 3Eh ...ccoooviiiiiiiiiiiiccea 2497
Maximum Latency (HECI3_MLAT)—Offset 3Fh.....cccciiiiiiiiiiiiiiiiciecea 2497
Host Firmware Status (HECI3_HFS)—Offset 40h .......ccocoviiiiiiiiiiiiiennns 2498
General Status Shadow 1 (HECI3_GS_SHDW1)—Offset 48h ................... 2500
Host General Status (HECI3_H_GS1)—Offset 4Ch .......ccoiviiiiiiiiiiiinennnnns 2501
PCI Power Management Capability ID (HECI3_PID)—Offset 50h .............. 2501
PCI Power Management Capabilities (HECI3_PC)—Offset 52h.................. 2502
PCI Power Management Control and Status (HECI3_PMCS)—Offset

52 o PN 2503
General Status Shadow 2 (HECI3_GS_SHDW?2)—Offset 60h ................... 2503
General Status Shadow 3 (HECI3_GS_SHDW3)—O0ffset 64h ................... 2504
General Status Shadow 4 (HECI3_GS_SHDW4)—O0ffset 68h ................... 2504
General Status Shadow 5 (HECI3_GS_SHDWS5)—O0ffset 6Ch ................... 2504
Host General Status 2 (HECI3_H_GS2)—Offset 70h......ccccvvvvviiiiiiiiinnnnen. 2504
Host General Status 3 (HECI3_H_GS3)—Offset 74h.....ccccoviiviiiiiiiinnnen. 2505
Message Signaled Interrupt Identifiers (HECI3_MID)—Offset 8Ch............ 2505

Message Signaled Interrupt Message Control (HECI3_MC)—Offset 8Eh..... 2505
Message Signaled Interrupt Message Address (HECI3_MA)—Offset 90h....2506
Message Signaled Interrupt Upper Address (HECI3_MUA)—Offset 94h ..... 2506

Message Signaled Interrupt Message Data (HECI3_MD)—Offset 98h ........ 2506
HECI Interrupt Delivery Mode (HECI3_HIDM)—Offset AOh ..........ccecevnnnen. 2507
Manufacturer's ID (HECI3_MANID)—Offset F8h.......ccooiviiiiiiiiiiiieen 2507
in Configuration Space—KT (HOSL) ....ccieiriiiiiii e 2508
Device ID and Vendor ID (KT_HOST_DID_VID)—Offset Oh ............cecvunen. 2508
Status and Command (KT_HOST_STS_CMD)—Offset 4h........cccoevvininnnn. 2509
Class Code and Revision ID (KT_HOST_CC_RID)—Offset 8h ................... 2511
BIST, Header Type, Latency Timer, and Cache Line Size
(KT_HOST_BIST_HTYPE_LT_CLS)—O0ffset Ch...ovvviiiiiiiiiiiiiieieievieeneeen 2512
KT IO BAR (KT_HOST_IOBAR)—Offset 10h....cccceiriiiiiiiiiiiiiiieienieeeees 2512
KT Memory BAR (KT_HOST_MEMBAR)—Offset 14h.......ccocvviiiiiininiiinennns 2513
Cardbus CIS Pointer (KT_HOST_CCP)—Offset 28h .......cccvvviiiiiiiiiininnen. 2513
Subsystem ID and Subsystem Vendor ID

(KT_HOST_SID_SVID)—O0ffset 2Ch ....cciiiiiiiiiiiicisi e ea 2514

Intel Atom® Processor C3000 Product Family
Datasheet
63



intel)

54.5.9
54.5.10
54.5.11

54.5.12

54.5.13
54.5.14
54.5.15
54.5.16

54.5.17

54.5.18
54.6 Registers
54.6.1
54.6.2
54.6.3
54.6.4

54.6.5
54.6.6
54.6.7
54.6.8

54.6.9
54.6.10
54.6.11

54.6.12
54.6.13
54.6.14

54.6.15

54.6.16
54.6.17
54.6.18
54.6.19

54.6.20

54.6.21
54.7 Registers
54.7.1
54.7.2
54.7.3
54.7.4

54.7.5
54.8 Registers

Intel Atom® Processor C3000 Product Family

Contents
Expansion ROM Base Address (KT_HOST_XRBAR)—Offset 30h ............... 2514
Capabilities List Pointer (KT_HOST_CAPP)—Offset 34h .........ccovvviininnnnn. 2514
Maximum Latency, Minimum Grant, Interrupt Pin and Interrupt Line
(KT_HOST_MAXL_MING_INTP_INTL)—Offset 3Ch .....ccoovvviiiiiiiiieiiennenns 2515
MSI Message Control, Next Pointer and Capability ID
(KT_HOST_MSIMC_MSINP_MSICID)—Offset 40h .....cccvvviiiiiiiiiiiiiiennn 2516
MSI Message Address (KT_HOST_MSIMA)—Offset 44h .........cccevvinininennns 2516
MSI Message Upper Address (KT_HOST_MSIMUA)—Offset 48h............... 2517
MSI Message Data (KT_HOST_MSIMD)—O0Offset 4Ch .......ccvvvvviiiiiiiiinnnnens 2517
Power Management Capabilities, Next Pointer and Capability ID
(KT_HOST_PMCAP_PMNP_PMCID)—O0ffset 50h ......ccocvviiiiiiiiiiiiiienn 2518
Power Management Data, Control/Status Register Bridge Support
Extensions, Control and Status
(KT_HOST_PMD_PMCSRBSE_PMCSR)—Offset 54h .......ccovviiiiiiiiiiiennn, 2519
Process Stepping Information (KT_HOST_PSI)—Offset F8h .................... 2520
in Configuration Space—IDE (HOSL) ...coviuiiiiiiiiii e 2521
Device ID and Vendor ID (IDE_HOST_DID_VID)—Offset Oh ................... 2521
Status and Command (IDE_HOST_STS_CMD)—Offset 4h..............cevi 2522
Class Code and Revision ID (IDE_HOST_CC_RID)—Offset 8h ................. 2524
BIST, Header Type, Latency Timer, and Cache Line Size
(IDE_HOST_BIST_HTYPE_LT_CLS)—Offset Ch...ccvvvviiiiiiiiiiiiiieieeen 2525
IDE Primary Command Block IO BAR (IDE_HOST_PCMDIOBAR)—Offset
0] PP 2525
IDE Primary Control Block IO BAR (IDE_HOST_PCTLIOBAR)—Offset
LA e 2526
IDE Secondary Command Block I0 BAR
(IDE_HOST_SCMDIOBAR)—Offset 18h ..civiiiiiiiiiiiiiiiiinienei e 2526
IDE Secondary Control Block I0 BAR (IDE_HOST_SCTLIOBAR)—Offset
O e s 2526
IDE Bus Master Block I0 BAR (IDE_HOST_BMIOBAR)—Offset 20h........... 2527
Cardbus CIS Pointer (IDE_HOST_CCP)—Offset 28h ........ccoveviiiiiiiiiiinnnns 2527
Subsystem ID and Subsystem Vendor ID
(IDE_HOST_SID_SVID)—O0ffset 2Ch ..civiiiiiiiiiiiiii i ea 2527
Expansion ROM Base Address (IDE_HOST_XRBAR)—Offset 30h.............. 2528
Capabilities List Pointer (IDE_HOST_CAPP)—Offset 34h..........cccovviiiinns 2528
Maximum Latency, Minimum Grant, Interrupt Pin and Interrupt Line
(IDE_HOST_MAXL_MING_INTP_INTL)—Offset 3Ch.....c.ccvvvviiiiiiiiniiiinennn, 2529
MSI Message Control, Next Pointer and Capability ID
(IDE_HOST_MSIMC_MSINP_MSICID)—O0Offset 40h......cocvvviiiiiiiniiiiieinennns 2530
MSI Message Address (IDE_HOST_MSIMA)—Offset 44h..........cocevvvininnnns 2530
MSI Message Upper Address (IDE_HOST_MSIMUA)—Offset 48h.............. 2531
MSI Message Data (IDE_HOST_MSIMD)—Offset 4Ch..........ccvvvviivvnnnnnnn. 2531
Power Management Capabilities, Next Pointer and Capability ID
(IDE_HOST_PMCAP_PMNP_PMCID)—O0ffset 50h.....cccccviiiiiiiiiiiiiiieinenns 2532
Power Management Data, Control/Status Register Bridge Support
Extensions, Control and Status
(IDE_HOST_PMD_PMCSRBSE_PMCSR)—Offset 54h.......cccovviiiiiiiiiiinnnnn. 2533
Process Stepping Information (IDE_HOST_PSI)—Offset F8h...........c.out.t 2534
in Memory Space—HECI1_MMIO_MBAR ...ttt 2535
Host CB Write Window (HECI1_H_CB_WW)—Offset Oh.........cccvvvviviennnns 2535
Host Control and Status Register (HECI1_H_CSR)—Offset 4h ................. 2536
CSE Circular Buffer Read Window (HECI1_CSE_CB_RW)—Offset 8h ........ 2537
CSE Control and Status Register Host Access
(HECI1_CSE_CSR_HA)—Offsel Ch ..ciiiiiiiiii i aee 2537
DO0i3 Control (HECI1_DOI3C)—Offset 800h......ccviviriiiiiiiiiiiiiiiieinieenns 2538
in Memory Space—HECI2_MMIO_MBAR ...ttt 2539

Intel Atom® Processor C3000 Product Family

Datasheet
64

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

54.9

54.10

54.11

February 2018

54.8.1 Host CB Write Window (HECI2_H_CB_WW)—O0ffset Oh......ccooevvivvvininnnnn. 2539
54.8.2 Host Control and Status Register (HECI2_H_CSR)—Offset 4h.................. 2540
54.8.3 CSE Circular Buffer Read Window (HECI2_CSE_CB_RW)—Offset 8h......... 2541
54.8.4 CSE Control and Status Register Host Access

(HECI2_CSE_CSR_HA)—Offset Ch...viiiiiiiiiiiii e 2541
54.8.5 DO0i3 Control (HECI2_DO0I3C)—Offset 800h ......ccvviiiiiiiiiiiiiiiii e 2542
Registers in Memory Space—HECI3_MMIO_MBAR .......cciiiiiiiiiiiiniiiii e 2543
54.9.1 Host CB Write Window (HECI3_H_CB_WW)—0Offset Oh............ccoviviennnns 2543
54.9.2 Host Control and Status Register (HECI3_H_CSR)—Offset 4h.................. 2544
54.9.3 CSE Circular Buffer Read Window (HECI3_CSE_CB_RW)—Offset 8h......... 2545
54.9.4 CSE Control and Status Register Host Access

(HECI3_CSE_CSR_HA)—Offset Ch...iiiiiiiiiiiiiii i 2545
54.9.5 DO0i3 Control (HECI3_DO0I3C)—Offset 800h ......ccvviiiiiiiiiiiiiiiiii i 2546
Registers in Memory Space—KT_HOST_MEMBAR ......ccoiiiiiiiiiiiiii e 2547
54.10.1 KT Receive Buffer Register (MEM_KTRBR)—Offset Oh........ccocvvvviiiiiininnnns 2547
54.10.2 KT Transmitter Holding Register (MEM_KTTHR)—Offset Oh ..................... 2547
54.10.3 KT Divisor Latch LSB Register (MEM_KTDLLR)—Offset Oh ..........ccevvvnenens 2547
54.10.4 KT Interrupt Enable register (MEM_KTIER)—Offset 1h...........ccooviviininnnens 2548
54.10.5 KT Divisor Latch MSB Register (MEM_KTDLMR)—Offset 1h...............o..ee. 2548
54.10.6 KT Interrupt Identification Register (MEM_KTIIR)—Offset 2h................... 2549
54.10.7 KT FIFO Control register (MEM_KTFCR)—Offset 2h ......ccocoviiiiiiiiiiinnnnns 2550
54.10.8 KT Line Control register (MEM_KTLCR)—Offset 3h ......c.ccvvviiiiiiiiininennnn 2551
54.10.9 KT Modem Control register (MEM_KTMCR)—Offset 4h........ccccovviiiiniinnnnns 2552
54.10.10 KT Line Status register (MEM_KTLSR)—Offset 5h ......ccocviiiiiiiiiiiiinnnens 2553
54.10.11 KT Modem Status register (MEM_KTMSR)—Offset 6h ........cccocviiieiniiiennns 2554
54.10.12 KT Scratch register (MEM_KTSCR)—O0ffset 7h....ccciviiiiiiiiiiiiiiiiiieee 2554
Registers in Memory Space—Fixed AddressS......cuvviiiiiiiiiiiiiiii i eieaaaneeens 2555
54.11.1 FTPM Locality State (HOST_LOC_0_LOC_STATE_HROA)—Offset

FEDO000N 1.ttt e e 2555

54.11.2 FTPM Locality Reserved (HOST_LOC_0_LOC_RSVD)—Offset FED40004h...2555
54.11.3 FTPM Locality n Control Register (HOST_LOC_0_LOC_CTRL)—Offset

L = 0100151 o I PRSPPI 2556
54.11.4 FTPM Locality n Status Register Host Read Only Access.
(HOST_LOC_0_LOC_STS_HROA)—Offset FED4000Ch .......ccoovvvviniiennnnnnns 2556

54.11.5 FTPM Locality Config Area Reserved Read Write[0-7]
(HOST_LOC_0_RSVD_RW1[0-7])—Offset FED40010h, Count 8, Stride

7 2556
54.11.6 FTPM Interface ID Host Read Only Access 0

(HOST_LOC_O_INTF_ID_0)—Offset FED40030h ......ccccvvvviiiiiiiiiiininninnes 2557
54.11.7 FTPM Interface ID Host Read Only Access 1

(HOST_LOC_O_INTF_ID_1)—Offset FED40034h .....ccvvvviiiiiiiiiiinieineene 2557

54.11.8 FTPM Locality Config Area Reserved Read Write[0-1]
(HOST_LOC_0_RSVD_RW2[0-1])—Offset FED40038h, Count 2, Stride
2 PP 2557
54.11.9 Control Area Request (HOST_LOC_0_CA_REQUEST)—Offset FED40040h ..2558
54.11.10 Control Area Status (HOST_LOC_0_CA_STATUS)—Offset FED40044h ...... 2558
54.11.11 Control Area Cancel (HOST_LOC_0_CA_CANCEL)—Offset FED40048h ...... 2558

54.11.12 Control Area Start (HOST_LOC_0_CA_START)—Offset FED4004Ch .......... 2559
54.11.13 Control Area Interrupt Reserved Part 1
(HOST_LOC_0_CA_INT_RSVD1)—Offset FED40050h ........ccvvvvviiniininninnns 2559
54.11.14 Control Area Interrupt Reserved Part 2
(HOST_LOC_O0_CA_INT_RSVD2)—Offset FED40054h .......cccovvviivniniinnnnns 2559
54.11.15 Control Area Command Size (HOST_LOC_0_CA_CMD_SZ)—O0Offset
FED OO 8 1ttt 2560
54.11.16 Control Area Command Part 1 (HOST_LOC_0_CA_CMD1)—O0ffset
L = B 0015 @ o PR PPTEN 2560

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 65



n ® Intel Atom® Processor C3000 Product Family
l n te I Contents

54.11.17 Control Area Command Part 2 (HOST_LOC_0_CA_CMD?2)—O0ffset

] =9 20100 o S 2560
54.11.18 Control Area Response Size (HOST_LOC_0_CA_RSP_SZ)—Offset

102201023 o 2560
54.11.19 Control Area Response Part 1 (HOST_LOC_0_CA_RSP1)—Offset

] =9 2010 < o S 2561
54.11.20 Control Area Response Part 2 (HOST_LOC_0_CA_RSP2)—Offset

o 1 22 1010 G 2561
54.11.21 FTPM Reserved Read Write[0-3] (HOST_LOC_0_RSVD_RW3[0-3])—Offset

FED40070h, Count 4, Stride 4h ...oiuiiiiiiiiii e 2561

54.11.22 FTPM Command and Response Buffer[0-991]
(HOST_LOC_O0_FTPM_CRB[0-991])—O0ffset FED40080h, Count 992,

SEIAE AN e 2561

54.12 Registers in I/O Space—KT_HOST_IOBAR ....citiiiiiiiii e renae e e e 2562
54.12.1 KT Receive Buffer Register (I0_KTRBR)—Offset Oh .......ccvvviiiiiiiiniinnnn.. 2562
54.12.2 KT Transmitter Holding Register (I0_KTTHR)—Offset Oh..........ccccevuvnne. 2562
54.12.3 KT Divisor Latch LSB Register (I0_KTDLLR)—Offset Oh........cccovvvieinnnnnnns 2563
54.12.4 KT Interrupt Enable register (IO_KTIER)—Offset 1h .......c.cooeieiiiiinnnnnn. 2563
54.12.5 KT Divisor Latch MSB Register (IO_KTDLMR)—Offset 1h.........cccevuennnnnn. 2564
54.12.6 KT Interrupt Identification Register (IO_KTIIR)—Offset 2h...........ccccneiets 2564
54.12.7 KT FIFO Control register (IO_KTFCR)—Offset 2h.....ccccoviiiiiiiiiiiiiiiienne, 2565
54.12.8 KT Line Control register (I0_KTLCR)—Offset 3h......cccovvviiiiiiiiiiiiiiiinenne. 2566
54.12.9 KT Modem Control register (IO_KTMCR)—Offset 4h........cccevvvviiiiiiniinnne. 2567
54.12.10 KT Line Status register (IO_KTLSR)—Offset S5h.......cccoviiiiiiiiiiiiiiienenns 2568
54.12.11 KT Modem Status register (I0_KTMSR)—Offset 6h......c.ccvvvviiiiiiniinnennns 2569
54.12.12 KT Scratch register (IO_KTSCR)—Offset 7h.....cccieiiiiiiiiiiiiiieeeens 2569
54.13 Registers in I/O Space—IDE_HOST_PCMDIOBAR.......cciiiiiiiiiiiiiiiiie i eenaeneaes 2570
54.13.1 IDE Data Register (IDEDATA)—Offset Oh ...c.ivviiiiiiiiiiiiii e 2570
54.13.2 IDE Features Register (IDEFR)—Offset 1h....ccoviiiiiiiiiiiiiiiiiii s 2570
54.13.3 IDE Error Register DEVO (IDEERDQ)—Offset 1h ....cccvoviiiiiiiiiiiiiiieneens 2571
54.13.4 IDE Error Register DEV1 (IDEERD1)—Offset 1h ..ccocvvviiiiiiiiiiiiiiiiienn, 2571
54.13.5 IDE Sector Count In Register (IDESCIR)—Offset 2h ......c.covviniiiiiniiinns 2572
54.13.6 IDE Sector Count Out Register DEVO (IDESCORO0)—Offset 2h................. 2572
54.13.7 IDE Sector Count Out Register DEV1 (IDESCOR1)—Offset 2h................. 2572
54.13.8 IDE Sector Number In Register (IDESNIR)—Offset 3h ........cccvvviiiinnnnnnn. 2573
54.13.9 IDE Sector Number Out Register DEVO (IDESNOROQ)—Offset 3h .............. 2573
54.13.10 IDE Sector Number Out Register DEV1 (IDESNOR1)—Offset 3h.............. 2573
54.13.11 IDE Cylinder Low In Register (IDECLIR)—Offset 4h .........ccooviiiiiniiiinennns 2574
54.13.12 IDE Cylinder Low Out Register DEVO (IDCLOROQ)—Offset 4h ..........ccvvnee. 2574
54.13.13 IDE Cylinder Low Out Register DEV1 (IDCLOR1)—Offset 4h ..........ccvvnee. 2575
54.13.14 IDE Cylinder High In Register (IDECHIR)—Offset 5h........cccviviviiiiiinnnens 2575
54.13.15 IDE Cylinder High Out Register DEVO (IDCHOROQ)—Offset 5h .................t 2576
54.13.16 IDE Cylinder High Out Register DEV1 (IDCHOR1)—Offset 5h.................. 2576
54.13.17 IDE Drive/Head In Register (IDEDHIR)—Offset 6h .........cccoviiiiiiiiiennns 2577
54.13.18 IDE Drive/Head Out Register DEVO (IDDHORO)—Offset 6h..........cccvvvenee. 2577
54.13.19 IDE Drive/Head Out Register DEV1 (IDDHOR1)—Offset 6h..........cccevvenee. 2578
54.13.20 IDE Command Register (IDECR)—Offset 7h .....ccviiiiiiiiiiiiiineee 2578
54.13.21 IDE Status Register DEVO (IDESRO)—Offset 7h ....cocvviiiiiiiiiiiinee 2579
54.13.22 IDE Status Register DEV1 (IDESR1)—Offset 7h .....cocvviiiiiiiiiiiiiiieieeens 2580
54.14 Registers in I/O Space—IDE_HOST_PCTLIOBAR .....ciiitiie i iiesnerieannerneanneenennes 2581
54.14.1 IDE Device Control Register (IDDCR)—Offset 2h.......ccceiiiiiiiiiiiiiiiinenns 2581
54.14.2 IDE Alternate Status Register (IDASR)—Offset 2h.......ccovvviiiiiiiiiiiiinnnen. 2581
54.15 Registers in I/O Space—IDE_HOST_BMIOBAR ......ccviiiiiiiiiiiiiinie e saeee s 2582
54.15.1 IDE Primary Bus Master Command Register (IDEPBMCR)—Offset 0h ....... 2582

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
66 Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

54.15.2 IDE Primary Bus Master Device Specific O Register

(IDEPBMDSOR)—OffSEE 1N 1uviuiiiiiiiie it et e e e e e e 2583
54.15.3 IDE Primary Bus Master Status Register (IDEPBMSR)—Offset 2h ............. 2584
54.15.4 IDE Primary Bus Master Device Specific 1 Register
(IDEPBMDS1R)—OffSet 3N 1.viuiiiiiiiiii i e e e e 2586
54.15.5 IDE Primary Bus Master Descriptor Table Pointer Register Byte 0
(IDEPBMDTPRO)—OffSel 4h ...viiiiiiiiiii i e e e e e 2586
54.15.6 IDE Primary Bus Master Descriptor Table Pointer Register Byte 1
(IDEPBMDTPR1)—Offset Sh.uiuiiiiiiiiii i e e 2586
54.15.7 IDE Primary Bus Master Descriptor Table Pointer Register Byte 2
(IDEPBMDTPR2)—OffSeL BN .uuviiiiiiiiiiie it nee e e e 2587
54.15.8 IDE Primary Bus Master Descriptor Table Pointer Register Byte 3
(IDEPBMDTPR3)—Offsel 7h uiuiiiiiiii i e a 2587
54.15.9 IDE Secondary Bus Master Command Register (IDESBMCR)—Offset
<] o TP PP 2588
54.15.10 IDE Secondary Bus Master Device Specific 0 Register
(IDESBMDSOR)—OffSEE ON 1.uiuiiiiiiii i e e e e 2588
54.15.11 IDE Secondary Bus Master Status Register (IDESBMSR)—Offset Ah......... 2589
54.15.12 IDE Secondary Bus Master Device Specific 1 Register
(IDESBMDS1R)—OffS@t Bh ..uiuiiiiiiiieii i e e enea 2590
54.15.13 IDE Secondary Bus Master Descriptor Table Pointer Register Byte 0
(IDESBMDTPRO)—OffSet Ch.uviiiiiiiiii i e e e e 2590
54.15.14 IDE Secondary Bus Master Descriptor Table Pointer Register Byte 1
(IDESBMDTPR1)—Offset Dh ..vviviiiiieiie i ne e e e 2591
54.15.15 IDE Secondary Bus Master Descriptor Table Pointer Register Byte 2
(IDESBMDTPR2)—OffSet EN.uuuiiiiiiiiiie i et e e e e e 2591
54.15.16 IDE Secondary Bus Master Descriptor Table Pointer Register Byte 3
(IDESBMDTPR3)—Offset Fh .uiveiiiiiiiii e e e 2592
54.16 Sideband Registers—KT (HOST) ..iiiiiiiiiiii i e aaeas 2593
54.16.1 KT Host Interrupt Pin Register (KTHIPINR)—Offset Oh...........ccvvivinnnnens 2593
54.16.2 BIOS KT Host PCI Function Disable Register (BKTHDISR)—Offset 4h........ 2593
54.17 Sideband Registers—IDE (HOSE) ..ouiiuiiiiiiiiiii e 2594
54.17.1 IDE Host Interrupt Pin Register (IDEHIPINR)—Offset Oh..........coovivinennnns 2594
54.17.2 BIOS IDE Host PCI Function Disable Register (BIDEHDISR)—Offset
2 2594
55 eMMC Controller - BO, D28, FO ....ccvurummumrsnssessassansansanssassassansasssnssnssnssnnsansansansnnssnns 2595
55.1 Introduction @nd INAEX ...c.eiieiiiiiiii i r e e s e sae e aneraneanannernnans 2595
55.1.1 Host Memory Space—BAR Or BARL....cciiiiiiiii i 2596
55.2 Registers in Memory Space—BAR OF BARYL ...ttt 2599
55.2.1 SDMA System Address Register/Argument2 Register
(SDMASYSADDR)—Offset Oh ..oiviiiiiiiii i e 2599
55.2.2 BlockSize Register (BLOCKSIZE)—Offset 4h......ccvivvviiiiiiiiiiiiiiiiieiiienan 2599
55.2.3 BlockCount Register (BLOCKCOUNT)—Offset 6h......c.cvvvviiiiiiiiiiiiiininnnnns 2599
55.2.4 Argumentl Register (ARGUMENT1)—Offset 8h........ccovviviiiiiiiiiiiiiienn 2600
55.2.5 TransferMode Register (TRANSFERMODE)—Offset Ch........ccoevvviiiiiiininnnns 2600
55.2.6 Command Register (COMMAND)—Offset Eh.....ccvvvviiiiiiiiiiiiii e 2600
55.2.7 Response Register (RESPONSE1)—Offset 10h ....ccociviiviiiiiiiiiiiiiieecnea 2601
55.2.8 Response Register (RESPONSE2)—Offset 14h....cccociviiiiiiiiiiiiiiiiiiiiiens 2602
55.2.9 Response Register (RESPONSE3)—O0ffset 16h.....cccoviiiiiiiiiiiiiiiiiiieeens 2602
55.2.10 Response Register (RESPONSE4)—Offset 18h......ccovviiiiiiiiiiiiiiiiiienns 2602
55.2.11 Response Register (RESPONSES)—Offset 1Ah....c.coviiiiiiiiiiiiiiiicii s 2602
55.2.12 Response Register (RESPONSEG)—Offset 1Ch.....ccvivviiiiiiiiiiiiiii s 2603
55.2.13 Response Register (RESPONSE7)—Offset 1Eh ......ccccvvviiiiiiiiiiiiiiiiienes 2603
55.2.14 Buffer DataPort Register (DATAPORT)—Offset 20h.......ccoviiiiiiiiiieinnnnn. 2603
55.2.15 PresentState Register (PRESENTSTATE)—Offset 24h.........cccviiiiieninnnt. 2604

February 2018

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 67



55.2.16
55.2.17
55.2.18
55.2.19
55.2.20
55.2.21
55.2.22
55.2.23
55.2.24
55.2.25

55.2.26

55.2.27

55.2.28

55.2.29
55.2.30
55.2.31
55.2.32
55.2.33

55.2.34

55.2.35
55.2.36
55.2.37
55.2.38
55.2.39
55.2.40
55.2.41
55.2.42
55.2.43
55.2.44
55.2.45
55.2.46
55.2.47
55.2.48
55.2.49
55.2.50
55.2.51
55.2.52
55.2.53
55.2.54
55.2.55
55.2.56
55.2.57

55.2.58

55.2.59

55.2.60

Intel Atom® Processor C3000 Product Family

Contents
HostControll Register (HOSTCONTROL1)—Offset 28h ......ccocvvvviiiiininnnns 2606
PowerControl Register (POWERCONTROL)—Offset 29h ........covvvviiiiinennnns 2607
BlockGapControl Register (BLOCKGAPCONTROL)—Offset 2Ah.........ccuvuees 2607
Wakeup Control Register (WAKEUPCONTROL)—Offset 2Bh..................... 2608
Clock Control Register (CLOCKCONTROL)—Offset 2Ch........cocvvvviviieinennn. 2609
Timeout Control Register (TIMEOUTCONTROL)—Offset 2Eh.................... 2610
Software Reset Register (SOFTWARERESET)—Offset 2Fh .........ccvvvvnnenne. 2610
Normal Interrupt Status Register (NORMALINTRSTS)—Offset 30h............ 2611
ErrorInterruptStatus Register (ERRORINTRSTS)—Offset 32h .................. 2612
Normal Interrupt Status Enable Register (NORMALINTRSTSENA)—Offset
3 o PP 2613
Error Interrupt Status Enable Register (ERRORINTRSTSENA)—Offset
C15] o  PPPPP 2614
Normal Interrupt Signal Enable Register (NORMALINTRSIGENA)—Offset
2. ] PP 2615
Error Interrupt Signal Enable Register (ERRORINTRSIGENA)—Offset
B N L e 2616
Auto CMD12 Error Status Register (AUTOCMDERRSTS)—Offset 3Ch ........ 2617
Host Control2 Register (HOSTCONTROL2)—Offset 3Eh ......cocevvviiiiiinnnnns 2618
Capabilities Register (CAPABILITIES)—Offset 40h .....ccvvvviviiiiiiiiiiiieene, 2619
Maximum Current Capabilities Register (MAXCURRENTCAP)—Offset 48h.. 2621

Force Event REGISTER for AUTO CMD Error Status

(FORCEEVENTFORAUTOCMDERRORSTATUS)—0Offset 50h.......cccvvvvenennns 2621
Force Event Register for Error Interrupt Status

(FORCEEVENTFORERRINTSTS)—Offset 52h.....cccciiiiiiiiiiiiiiiiiiiiiiceeenn 2622
ADMA Error Status Register (ADMAERRSTS)—Offset 54h ..........cccvennen. 2623
ADMA System Address Register0&1 (ADMASYSADDRO1)—Offset 58h ...... 2623
ADMA System Address Registerl (ADMASYSADDR2)—Offset 5Ch............ 2623
ADMA System Address Registerl (ADMASYSADDR3)—Offset 5Eh............ 2624
Preset Value Register for Initialization (PRESETVALUEO)—Offset 60h........ 2624
Preset Value Register for Default Speed (PRESETVALUE1)—Offset 62h .... 2625
Preset Value Register for High Speed (PRESETVALUE2)—Offset 64h ........ 2625
Preset Value Register for SDR12 (PRESETVALUE3)—Offset 66h............... 2626
Preset Value Register for SDR25 (PRESETVALUE4)—Offset 68h............... 2626
Preset Value Register for SDR50 (PRESETVALUE5)—Offset 6Ah .............. 2627
Preset Value Register for SDR104 (PRESETVALUE6)—Offset 6Ch............. 2627
Preset Value Register for DDR50 (PRESETVALUE7)—Offset 6Eh .............. 2628
Boot Timeout Control Register (BOOTTIMEOUTCNT)—Offset 70h............. 2628
Preset Value Register for DDR50 (PRESETVALUES8)—Offset 74h .............. 2629
Slot Interrupt Status Register (SLOTINTRSTS)—Offset FCh .........ccvuvvnene. 2629
Host Controller Version Register (HOSTCONTROLLERVER)—Offset FEh..... 2629
Software Latency Tolerance Reporting (SW_LTR_VAL)—Offset 804h........ 2630
Auto Latency Tolerance Reporting (AUTO_LTR_VAL)—Offset 808h........... 2630
Capabilities Bypass Control Register (CAP_BYPS)—Offset 810h............... 2631

eMMC Capabilities Bypass Registerl (CAP_BYPS_REG1)—Offset 814h...... 2632
eMMC Capabilities Bypass Register2 (CAP_BYPS_REG2)—Offset 818h...... 2634

DO0i3 Control Register (REG_DO0i3)—O0ffset 81Ch ......ccvviviiiiiiiiiiiiiins 2635
Front End Module Tx Command Path Delay Register

(TX_CMD_DLY)—0ffset 820N ..iuiiriiiiiiiiiiiiiii i eaa 2635
Front End Module Tx Data Path Delay Registerl

(TX_DATA_DLY_1)—0ffset 824h...ccciiiiiiiiiiiiii i aeea 2636
Front End Module Tx Data Path Delay Register2

(TX_DATA_DLY_2)—0ffset 828h...cciiiiiiiiiiiiiiii i 2637
Front End Module Rx Data Path Delay Registerl
(RX_CMD_DATA_DLY_1)—O0ffset 82Ch ...iviiviiiiiiiiii i eeae 2638

Intel Atom® Processor C3000 Product Family

Datasheet
68

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

55.2.61 Front End Module Rx Strobe Path Delay Register
(Rx_STROBE_CTRL_PATH)—Offset 830N ....c.iiiiiiiiiiiiiiciie e 2639

55.2.62 Front End Module Rx Data Path Delay Register2
(Rx_CMD_DATA_DLY_2)—O0ffset 834N ...ciiiiiiiiiiiiiiiici e 2640
55.2.63 Master DLL Software Control Register (MASTER_DLL)—Offset 838h.......... 2641
55.2.64 Auto Tuning Value (AUTO_TUNING)—Offset 840h.......ccevvvviiiiriiniinnnnnnns 2641
55.2.65 Root Space Select (eMMC_ROOT_SPACE)—Offset 900h........ccceveeinnnnne. 2642
56 LPC Controller - BO, D31, FO...coiararimmarsasarsamassasansasassassnsasassassnsasansassnsasansassnsasansnnsns 2643
LY ST R L o To {8 Tot T o =T o Lo B 1 o o 1) G PP 2643
56.1.1 Host Configuration SPacCe......cciiiiiiiiiiiiiii i i i rnaeaaeas 2644
56.2 Registers in Configuration SPace .........viviiiiiiiiiiii 2645
56.2.1 I/O Decode Ranges (IOD)—Offset 80h .....ccoviiiiiiiiiiii e 2645
56.2.2 I/0O Enables (IOE)—Offset 82h ......coviviiiiiiiiii e 2646
56.2.3 LPC Generic I/O Range #1 (LGIR1)—Offset 84h ......cccoviviiiiiiiiiiiiiiinnnns 2647
56.2.4 LPC Generic I/O Range #2 (LGIR2)—Offset 88h .......ccevvviiiiiiiiiiiniiiiinnnnns 2648
56.2.5 LPC Generic I/O Range #3 (LGIR3)—Offset 8Ch........ccocvviiiiiiiiininnnns 2649
56.2.6 LPC Generic I/O Range #4 (LGIR4)—Offset 90h ......cccvvviiiiiiiiiiiiiiienens 2650
56.2.7 USB Legacy Keyboard/Mouse Control (ULKMC)—Offset 94h .................... 2651
56.2.8 LPC Generic Memory Range (LGMR)—Offset 98h ........cocooviiiiiiiiiiiiinnnnns 2653
56.2.9 FWH ID Select #1 (FS1)—Offset DON......ccvvviiiiiiiiiiiicie e 2653
56.2.10 FWH ID Select #2 (FS2)—O0ffset DA4h....ccccoiiiiiiiiiiiiiini e 2654
56.2.11 BIOS Decode Enable (BDE)—Offset D8h.......cccviviiiiiiiiiiiiiiiii e 2655
56.2.12 BIOS Control (BC)—Offset DCh ...cueiviiiiie i e e e ae e 2657
56.2.13 PCI Clock Control (PCCTL)—Offset EOh ......c.viiiiiiiiiiiieieie e 2659
57 Primary to Side Band Bridge - BO, D31, Fl....c.ccccruriamummeransarsmsarsasassnsasansassasassnsassns 2660
372 R L oo {8 Tot o T o =T o Uo I 1 o o 1) G PP 2660
57.1.1  Host Configuration Space ......cviiiiiiiiiii i e 2661
57.2 Registers in Configuration SPace .....cciiiiiiiii i e e 2663
57.2.1 PCI Identifier (PCIID)—Offset Oh.......cooiiiiiiiiii e 2663
57.2.2 PCI Command (PCICMD)—Offset 4h ......ccciiviiiiiiiiii e 2664
57.2.3  PCI Status (PCISTS)—Offset 6N ....covieiii e 2665
57.2.4 Revision ID (PCIRID)—Offset 8h ....cviiiiiiiiiiii i eees 2665
57.2.5 Class Code (PCICC)—Offset Oh ..iiiiiiiiiiii i i 2666
57.2.6  PCI Master Latency Timer (PCIMLT)—Offset Dh......ccocvviiiiiiiiiiiiees 2666
57.2.7 PCI Header Type (PCIHTYPE)—Offset Eh .....cooviviiiiiiiie 2666
57.2.8 Sideband Register Access BAR (SBREG_BAR)—Offset 10h ...........c.cevvenees 2667
57.2.9 Sideband Register BAR High DWORD (SBREG_BARH)—Offset 14h ........... 2667
57.2.10 PCI Subsystem Identifiers (PCIHSS)—Offset 2Ch......c.ccviiiiiiiiiiiiiiiinnnn, 2668
57.2.11 VLW Bus:Device:Function (VBDF)—Offset 50h ......c.cciiiiiiiiiiiiiiiiiiiies 2668
57.2.12 ERROR Bus:Device:Function (EBDF)—Offset 52h.......cccciiiiiiiiiiiiiiiiiiinns 2669
57.2.13 Routing Configuration (RCFG)—Offset 54h.......cccoviiiiiiiiiiiiiieens 2670
57.2.14 High Performance Event Timer Configuration (HPTC)—Offset 60h............. 2670
57.2.15 IOXAPIC Configuration (IOAC)—Offset 64h ......ccoviiiiiiiiiiiii e 2671
57.2.16 IOXxAPIC Bus:Device:Function (IBDF)—Offset 6Ch .......ccccviiiiiiiiiiiiiiinnnns 2671
57.2.17 HPET Bus:Device:Function (HBDF)—Offset 70h .....cccoviiiiiiiiiiiiiiiiiiiiens 2672
57.2.18 Sideband Register posted 0 (SBREGPOSTEDO0)—Offset 80h............ccvuveen 2672
57.2.19 Sideband Register posted 1 (SBREGPOSTED1)—Offset 84h..................... 2672
57.2.20 Sideband Register posted 2 (SBREGPOSTED2)—Offset 88h.............c.etuee. 2673
57.2.21 Sideband Register posted 3 (SBREGPOSTED3)—Offset 8Ch............cccvvnee. 2673
57.2.22 Sideband Register posted 4 (SBREGPOSTED4)—Offset 90h..................... 2673
57.2.23 Sideband Register posted 5 (SBREGPOSTED5)—Offset 94h............cevvnee. 2673
57.2.24 Sideband Register posted 6 (SBREGPOSTEDG6)—Offset 98h............ccoveus 2674
57.2.25 Sideband Register posted 7 (SBREGPOSTED7)—O0ffset 9Ch..........cccevuvnnns 2674
57.2.26 Display Bus:Device:Function (DISPBDF)—Offset AOh ........ccccevviiiiiiiinnnnns 2674

February 2018
Order Number: 337018-002

Intel Atom® Processor C3000 Product Family
Datasheet
69



58

Intel Atom® Processor C3000 Product Family

n tel : > Contents
57.2.27 ICC Register Offsets (ICCOS)—Offset Adh......cccoviiiiiiiiiie 2675
57.2.28 Endpoint Mask 0 (EPMASKO)—Offset BOh........cooiiiiiiiiiii e 2675
57.2.29 Endpoint Mask 1 (EPMASK1)—Offset B4h........cooviiiiiiiiiiiiieeees 2675
57.2.30 Endpoint Mask 2 (EPMASK2)—O0ffset B8h......c.cicvvriiiiiiiiiiiiiiiiiieieeenes 2676
57.2.31 Endpoint Mask 3 (EPMASK3)—Offset BCh ........coooiiiiiiiiiiiie 2676
57.2.32 Endpoint Mask 4 (EPMASK4)—Offset COh......ccviviiiiiiiiiiiiii e 2676
57.2.33 Endpoint Mask 5 (EPMASKS5)—0ffset C4h......ccooviriiiiiiiiiiiieee 2676
57.2.34 Endpoint Mask 6 (EPMASKG6)—Offset C8h......ccoviviiiiiiiiiiieeee 2677
57.2.35 Endpoint Mask 7 (EPMASK7)—Offset CCh ......ciiiiiiiiiiiiii e eeeeens 2677
57.2.36 SBI Address (SBIADDR)—OffSet DOR ....oiviiiiiiiiiiiiiiiine e neeeees 2677
57.2.37 SBI Data (SBIDATA)—Offset DAh ....coiriiiiiiiiecc e 2678
57.2.38 SBI Status (SBISTAT)—Offset D8h ....cocviriiiiiii e 2678
57.2.39 SBI Routing Identification (SBIRID)—Offset DAh ......c.cciviiiiiiiiiiienens 2679
57.2.40 SBI Extended Address (SBIEXTADDR)—Offset DCh .........cocviviiiiiiiiinnnnn. 2679
57.2.41 P2SB Control (P2SBC)—Offset EOh ........oiiiiiiiii e 2680
57.2.42 Unsupported Request Error Status (URES)—Offset FOh..........ccocvvivinnnnne. 2681
57.2.43 Unsupported Request Error Control (UREC)—Offset F4h..........covvvvinennen. 2681
57.2.44 Manufacturer's ID (MANID)—Offset F8h......ccvviiiiiiiiiiiiiiciii e 2682

Power Management Controller - BO, D31, F2.....ciiciietiemmammasmsmmsssassnssasmansnssnssnsnnnss 2683
58.1 INtroduction @nd INAeX ..c.uieiieiiieiie it e e s e e s e e a e rae e e e aneannaanennes 2683
58.1.1 Host Configuration SPACE ......cciuiuiiiiiie i e eeens 2684
58.1.2 Host Memory Space—PWRMBASE .......cociiiiiiiic i e 2685
58.1.3 HOSt I/O Space—ABASE. ..ottt e 2686
58.1.4 Host I/0 Space—Fixed Address. .....cciiiiiiiiiiiiiii i i 2687
58.1.5 Sideband RegiSters.......couiiiiiiiiiiii i e 2688
58.2 Registers in Configuration SPace........cooiiiiiiiiiiiiiii e 2689
58.2.1 PCI Identifier (PCIID)—OffSet Oh .....cciuiniiiiiie e ee e 2689
58.2.2 ACPI Base Address (ABASE)—Offset 40h ......cciiviiiiiiiiiiiii e 2689
58.2.3  ACPI Control (ACTL)—OffSet 44h ...cviiiiiiiiii i eea 2690
58.2.4 General PM Configuration A (GEN_PMCON_A)—Offset AOh............c..e.eee. 2691
58.2.5 General PM Configuration B (GEN_PMCON_B)—Offset Adh ............coeveen. 2693
58.2.6 Extended Test Mode Register 3 (ETR3)—Offset ACh .....cccviviiiiiiiiiininennn. 2695
58.3 Registers in Memory Space—PWRMBASE ........cciiiiiiiiii 2696
58.3.1 Wake Alarm Device Timer: AC (WADT_AC)—Offset Oh.......ccvvvvvviniininnnnnn 2696
58.3.2 Wake Alarm Device Timer: DC (WADT_DC)—Offset 4h .........c.cevvvvviinnnnns 2697
58.3.3 Wake Alarm Device Expired Timer: AC (WADT_EXP_AC)—Offset 8h ........ 2698
58.3.4 Wake Alarm Device Expired Timer: DC (WADT_EXP_DC)—Offset Ch........ 2698
58.3.5 Power and Reset Status (PRSTS)—Offset 10h......cccvviiiiiiiiiiiiiiienns 2699
58.3.6 Power Management Configuration Reg 1 (PM_CFG)—Offset 18h.............. 2700
58.3.7 PCH Power Management Status (PCH_PM_STS)—Offset 1Ch .................. 2704
58.3.8 PCH Power Management Status (PCH_PM_STS2)—Offset 24h................. 2705
58.3.9 ADR Enable (ADR_EN)—Offset FON .....ccoiviiiiiiiiiiiii e eeea 2707
58.3.10 System Time Capture Trigger (SYSTIMCT)—Offset F8h.......cocvvvivvnininennns 2709
58.3.11 ACPI Timer Control (ACPI_TMR_CTL)—Offset FCh .......cccvvviiiiiiiiienens 2709
58.3.12 GPIO Configuration (GPIO_CFG)—Offset 120h.......ccccvviiiiiiiiiiiiiiien, 2710
58.3.13 Global Reset Causes (GBLRST_CAUSEOQ)—Offset 124h........cccevvieinininennns 2711
58.3.14 Global Reset Causes (GBLRST_CAUSE1)—Offset 128h.......ccocviviiinininennns 2713
58.3.15 Host Partition Reset Causes (HPR_CAUSEQ)—Offset 12Ch.........cccevvuenen. 2714

58.3.16 modPHY Power Management Configuration Reg 1
(MODPHY_PM_CFG1)—O0ffset 200h .. ..o e 2715

58.3.17 modPHY Power Management Configuration Reg 2
(MODPHY_PM_CFG2)—O0ffset 204N ....viiiiiiiiiiiiiiii it eenee e e naeeas 2716

58.3.18 modPHY Power Management Configuration Reg 3
(MODPHY_PM_CFG3)—O0ffset 208h ..o 2718

Intel Atom® Processor C3000 Product Family
Datasheet

70

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

58.3.19 modPHY Power Management Configuration Reg 4

(MODPHY_PM_CFG4)—O0ffset 20Ch ....cuiiieiiiiiiiiiiie e 2719
58.3.20 IE_STS (IE_STS)—Offset 3F0h ...ociiiiiiiiiiii e 2720
58.3.21 ME_STS (ME_STS)—O0ffset 3F4h ....coiiiiiiii 2722
58.3.22 Static PG Related Function Disable Register 1
(ST_PG_FDIS_PMC_1)—O0ffset 620N ... .ceeieiiiieieiiie e e eneeeenenes 2723
58.3.23 Non-Static PG Related Function Disable Register 1
(NST_PG_FDIS_1)—0ffset 628h ....cciviiiiiiiiiiiiiiiii e 2724
58.3.24 Non-Static PG Fuse Disable Read 1 Register
(N_STPG_FUSE_SS_DIS_RD_1)—O0ffset 640h.......cccvviiiiiiiiiiieiienene 2724
58.3.25 Static PG Fuse and Soft Strap Disable Read Register 2
(STPG_FUSE_SS_DIS_RD_2)—O0ffset 644h .......ccocviiiiiiiiiiiinines 2725
58.4 Registers in I/O SPpace—ABASE .....oiiiiiiii i s 2726
58.4.1 Power Management 1 Enables and Status (PM1_EN_STS)—Offset Oh........ 2726
58.4.2 Power Management 1 Control —Offset 4h........cccoiiiiiiiiiiiiiee 2728
58.4.3 Power Management 1 Timer (PM1_TMR)—Offset 8h.......cccovviiiiiiiiiiinnnns 2729
58.4.4 SMI Control and Enable (SMI_EN)—Offset 30h......cccoiviiiiiiiiiiiiiiiiiiiens 2730
58.4.5 SMI Status Register (SMI_STS)—O0ffset 34h .....ccoiviiiiiiiii e 2732
58.4.6 General Purpose Event Control (GPE_CTRL)—Offset 40h ............ccccvvnnnns 2735
58.4.7 Device Trap Status Register (DEVTRAP_STS)—Offset 44h.............cceueentn. 2736
58.4.8 PM2a Control Block (PM2A_CNT_BLK)—Offset 50h .......ccvvivviiiiiniiininnennn, 2737
58.4.9 Over-Clocking WDT Control (OC_WDT_CTL)—Offset 54h ........c.cecenernnnnne. 2737
58.4.10 General Purpose Event 0 Status [31:0] (GPEO_STS_31_0)—Offset
BN . 2738
58.4.11 General Purpose Event 0 Status [63:32] (GPEO_STS_63_32)—0ffset
S o PP 2739
58.4.12 General Purpose Event 0 Status [95:64] (GPEO_STS_95_64)—Offset
BB 2739
58.4.13 General Purpose Event 0 Status [127:96] (GPEO_STS_127_96)—O0ffset
3! o P 2740
58.4.14 General Purpose Event 0 Enable [31:0] (GPEO_EN_31_0)—O0Offset 90h ..... 2742
58.4.15 General Purpose Event 0 Enable [63:32] (GPEO_EN_63_32)—O0ffset
1S o 2742
58.4.16 General Purpose Event 0 Enable [95:64] (GPEO_EN_95_64)—O0ffset
1S 1 ] 2742
58.4.17 General Purpose Event 0 Enable [127:96] (GPEO_EN_127_96)—O0ffset
15 1! o 2743
58.5 Registers in I/O Space—Fixed AdAreSSEeS ......couviuiiiiiiiiiiieiii e e 2745
58.5.1 Reset Control Register (RST_CNT)..cuiuiiiieieiiiiiie e e e eeeaeneaes 2745
58.6 Sideband ReGiSt IS . ..iuiiiiiiitiii i e 2746
58.6.1 Advanced Power Management Status and Control Port
(APM_STS_CNT)—OffSEL BON...uueiiie it e e e e 2746
58.6.2 Misc SB Reg0 (MISC_SBRO)—Offset BAh .......ccveiviiiiiiiiiiiii e 2746
59 SMBus - Legacy - B0, D31, F4......cciiciimiimrimriemmansamsnssn s ssassansanssassnsnnnsansnnsansnnsnnnnnns 2748
59.1 INtroduction @nd INAEX ..uiueiriiiiiiiiiieitei st e et e e e e e e e e ane e enees 2748
59.1.1 Registers in Configuration SPace .......ccvieiiiiiiiiiieiiiii e naeeeees 2749
59.1.2 Registers in Memory Space—SMBMBAR ......ciiiiiiiiiiiiiii i 2750
59.1.3 Registers in I/O Space—SBA ..o 2751
59.1.4 Registers in I/O Space—TCOBASE .......ccooiiiiiiiiiiii e 2752
59.1.5 Sideband Registers—Host SMBus Private Configuration ...............c.ccontee. 2753
59.1.6 Sideband Registers—CLTT SMBus Configuration Control ......................... 2754
59.2 Registers in Configuration SPacCe .......iviiiiiiiiiiiiii i 2755
59.2.1 Vendor ID (VID)—Offset Oh....oiviiiiiiiiiiiii e 2755
59.2.2 Device ID (DID)—Offset 2N ...cvviiiiiiiiiii 2755
59.2.3 Command (CMD)—Offset 4h......ccciiiiiiiiiiii e 2756

February 2018

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 71



n ® Intel Atom® Processor C3000 Product Family
l n te I Contents

59.2.4 Device Status (DS)—OffSet 6N ....cciviiiiiii 2757
59.2.5 Revision ID (RID)—OffSet 8h ....uiuiuiiiiiiiiiii e 2758
59.2.6  Programming Interface (PI)—Offset Oh.......cccoiiiiiiiiii e 2758
59.2.7 Sub Class Code (SCC)—Offset Ah .iiiiiiiiiiii i e 2758
59.2.8 Base Class Code (BCC)—Offset Bh......covviiiiiiiiiiiiiiiiinias 2758
59.2.9 SMBus Memory Base Address_31_0 (SMBMBAR_31_0)—Offset 10h ........ 2759
59.2.10 SMBus Memory Base Address_63_32 (SMBMBAR_63_32)—O0ffset 14h..... 2759
59.2.11 SMB Base Address (SBA)—Offset 20h ......cccoiiiiiiiiiiii 2760
59.2.12 SVID—OffSEE 2ChN c.uiiiiie i e 2760
59.2.13 SID—OffSt 2EN ...uiuiiiiiii i 2760
59.2.14 Interrupt Line (INTLN)—Offset 3Ch ....ccciiiiiiiiiiiii e 2761
59.2.15 Interrupt Pin (INTPN)—Offset 3Dh ......cocoviiiiiiiii e 2761
59.2.16 Host Configuration (HCFG)—Offset 40h .......cccoiiiiiiii e 2762
59.2.17 TCO Base Address (TCOBASE)—Offset 50h .......ccovviiiiiiiiiiiiiieeieeens 2763
59.2.18 TCO Control (TCOCTL)—Offset 54h .....couiiiiiiiii e 2763
59.2.19 Host_Timing (HTIM)—Offset 64h ......ccoeiviiiiiii e 2764
59.2.20 Manufacturer's ID (MANID)—Offset F8h......cciviviiiiiiiiiiiiiiicii e 2765
59.3 Registers in Memory Space—SMBMBAR ......c.ciiiiiiiiii i 2766
59.3.1 Host Status Register Address (HSTS)—Offset Oh........cocoviiviiiiiiiiiinnnn, 2766
59.3.2 Host Control Register (HCTL)—Offset 2h.....cccoviiiiiiiiiiiieeee 2767
59.3.3 Host Command Register (HCMD)—Offset 3h .....ccoiiiiiiiiiiiieees 2769
59.3.4 Transmit Slave Address Register (TSA)—Offset 4h........cccoeviiiiiiiiinnnn. 2769
59.3.5 Data 0 Register (HDO)—Offset S5h..c.iiiiiiiiiiiiic e 2769
59.3.6 Data 1 Register (HD1)—Offset 6N ...ccivviiiiiiiiiiiiic e 2770
59.3.7 Host Block Data (HBD)—Offset 7h ......c.coiiiiiii e 2770
59.3.8 Packet Error Check Data Register (PEC)—Offset 8h......covvviviiiiiiiiiinnnnn, 2771
59.3.9 Receive Slave Address Register (RSA)—Offset 9h .....cooviiiiiiiiiiiiins 2771
59.3.10 Slave Data Register (SD)—Offset Ah ....ccoiiiiiiiii e 2772
59.3.11 Auxiliary Status (AUXS)—Offset Ch...iciiiiiiiiiiiicci e 2773
59.3.12 Auxiliary Control (AUXC)—Offset Dh ..c.iiiiiiiiiiii i e 2774
59.3.13 SMLINK_PIN_CTL Register (SMLC)—Offset Eh ....cccvviviiiiiiiiiiiiineieeens 2775
59.3.14 SMBUS_PIN_CTL Register (SMBC)—Offset Fh.......cocooviviiiiiiiiiiieieieens 2776
59.3.15 Slave Status Register (SSTS)—Offset 10h.......ccooviiiiiiieens 2777
59.3.16 Slave Command Register (SCMD)—O0Offset 11h......ccovviiiiiiiiiiiiiiiiiennn 2778
59.3.17 Notify Device Address Register (NDA)—Offset 14h ......ccovvviiiiiniiiiinnnnnnns 2779
59.3.18 Notify Data Low Byte Register (NDLB)—Offset 16h........cccvviiiiiiiiiiiinnnn, 2779
59.3.19 Notify Data High Byte Register (NDHB)—Offset 17h .....ccovviiiiiiiiiiiiinnnens 2779
59.4 Registers in I/O SPace—SBA ..ottt 2780
59.4.1 Host Status Register Address (HSTS)—Offset Oh.........ccoeiviiiiiiiiiiiinenns 2780
59.4.2 Host Control Register (HCTL)—Offset 2h......cccoiiiiiiiiii e 2781
59.4.3 Host Command Register (HCMD)—Offset 3h .....ccoiviiiiiiiiiies 2783
59.4.4 Transmit Slave Address Register (TSA)—Offset 4h......cocvviiiiiiiiiiinnnnne. 2783
59.4.5 Data 0 Register (HDO)—Offset Sh....iciiiiiiiiii e 2783
59.4.6 Data 1 Register (HD1)—Offset Bh...ccivviiiiiiiiiiiii i 2784
59.4.7 Host Block Data (HBD)—Offset 7h ....covieiiiiiiiii e e ees 2784
59.4.8 Packet Error Check Data Register (PEC)—Offset 8h .........ccoviiiiiiiiiinenns 2785
59.4.9 Receive Slave Address Register (RSA)—Offset 9h .....coviiiiiiiiiiiiiiiiins 2785
59.4.10 Slave Data Register (SD)—Offset Ah ..cviiiiiiiiiiiii e 2786
59.4.11 Auxiliary Status (AUXS)—Offset Ch.....cocviiiiiiiiiiiii e 2787
59.4.12 Auxiliary Control (AUXC)—Offset Dh ....ccvviiiiiiiiiiiiiii e 2788
59.4.13 SMLINK_PIN_CTL Register (SMLC)—Offset Eh .....ccovvviiiiiiiiiiiineeeens 2789
59.4.14 SMBUS_PIN_CTL Register (SMBC)—Offset Fh.......c.cooviiiiiiiiiiiiiiieieens 2790
59.4.15 Slave Status Register (SSTS)—Offset 10h.......ccoeveiiiiiiiees 2791
59.4.16 Slave Command Register (SCMD)—Offset 11h.....ccccviiiiiiiiiiiiiiiiiiienes 2792
59.4.17 Notify Device Address Register (NDA)—Offset 14h .......ccvvvviiiiiiiiiiinnnnns 2793

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
72 Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

59.4.18 Notify Data Low Byte Register (NDLB)—Offset 16h ......ccocvvvviviiiiiiiinnnnens 2793
59.4.19 Notify Data High Byte Register (NDHB)—Offset 17h.........ccoceiiiviiiiiinnnnn. 2793
59.5 Registers in I/O Space—TCOBASE ......couiiiiiii e e e e 2794
59.5.1 TCO_RLD Register (TRLD)—Offset Oh ......cccvviiiiiiiiiiiiiieae 2794
59.5.2 TCO_DAT_IN Register (TDI)—Offset 2h.......coveviiiiiiiiiiiiiia 2794
59.5.3 TCO_DAT_OUT Register (TDO)—Offset 3h.....ccvviiiiiiiiiiiiiiinn 2795
59.5.4 TCO1_STS Register (TSTS1)—Offset 4h .....c.oviiiiiiiiii e 2795
59.5.5 TCO2_STS Register (TSTS2)—O0ffset 6h .......cvieieiiiiii e 2797
59.5.6 TCO1_CNT Register (TCTL1)—Offset 8h .......ooiiiiiiiiiiii e 2798
59.5.7 TCO2_CNT Register (TCTL2)—Offset Ah ...cciviiiiiiiiiii e 2799
59.5.8 LEGACY_ELIM Register (LE)—Offset 10h ......coviiiiiiiiiiiiiiiieeeeaee 2800
59.5.9 TCO_TMR Register (TTMR)—Offset 12h.......cocvviiiiiiiiiiii 2800
59.6 Sideband Registers—Host SMBus Private Configuration..............coooiiiiiiiiiiiinnnn. 2801
59.6.1 TCO Configuration (TCOCFG)—Offset Oh .......ccoviriiiiiiiiii e 2801
59.6.2 General Control (GC)—OffSet Ch ....cuiuiiiiiii i 2802
59.6.3 Power Control Enable (PCE)—Offset 10h .....cciiiiiiiiiiiiiiiii s 2803
59.7 Sideband Registers—CLTT SMBus Configuration Control............ccvviiiiiiiiiiniieinnn, 2804
59.7.1  CLTT Status (CLTT_STS)—Offset Oh ...c.coviviiiiiiiiiii e 2804
59.7.2 ChO DimmO0 Cfg Status (CODOCFGSTS)—Offset 10h.......cccvvviviivinininnennns 2805
59.7.3 ChO Dimm1 Cfg Status (COD1CFGSTS)—Offset 14h.......cccvvviriiiininninennns 2805
59.7.4 ChO Dimm2 Cfg Status (COD2CFGSTS)—Offset 18h .......ccccvviiiiieiiiinenns 2806
59.7.5 ChO Dimm3 Cfg Status (COD3CFGSTS)—Offset 1Ch......c.covvveiniiiiniinnnnne, 2806
59.7.6 Chl DimmO0 Cfg Status (C1DOCFGSTS)—Offset 20h.......cccevviviiiiiiniinennns 2807
59.7.7 Chl Dimm1 Cfg Status (C1D1CFGSTS)—Offset 24h.......c.cvvviiiiiiiiininnns 2807
59.7.8 Ch1l Dimm2 Cfg Status (C1D2CFGSTS)—Offset 28h .......cccvvviriiiinininnennns 2808
59.7.9 Ch1l Dimm3 Cfg Status (C1D3CFGSTS)—Offset 2Ch......c.covvveviiiiinnnninnnen 2808
59.7.10 ChO Dimm Temp Status (COTEMPSTS0)—Offset 30h.......ccceveieiniieieinnnne. 2809
59.7.11 ChO Dimm Temp Status (COTEMPSTS1)—Offset 34h.......ccocvviviniiiiininnnnnn 2809
59.7.12 Ch1l Dimm Temp Status (CITEMPSTS0)—Offset 38h......cccvvvviviiviiiininnnnns 2809
59.7.13 Ch1l Dimm Temp Status (C1TEMPSTS1)—Offset 3Ch........ccvvvviiniiiiininnns 2810
59.7.14 Host Configuration (HCFG)—Offset 40h.......cooviiiiiiiiiee 2810
60 SPI Controller - B0, D31, F5 ..ciiciitiemrammnmmsnmnnsmassansansanssassassansasssnssnssnssnnsansansnnsnnsnnns 2811
60.1 INtroduction @nd INAEX ....c.iieiiiiiiiiiii s e e s 2811
60.1.1  Host Configuration SPacCE........ccieiiiiiiiiieiiir e 2812
60.1.2 Host Memory Space—BIOS_SPI_BARD ....c.cciiiiiiiiii i 2813
60.2 Registers in Configuration SPace ..c.viiiiiiiiiiii i e e 2815
60.2.1  Device ID and Vendor ID (BIOS_SPI_DID_VID)—Offset Oh.............ccvnee. 2815
60.2.2 Status and Command (BIOS_SPI_STS_CMD)—Offset 4h .........c.ccvvvennenn. 2816
60.2.3  Revision ID (BIOS_SPI_CC_RID)—Offset 8h ......ccceiiiiiiiiiiii e 2818
60.2.4 BIST, Header Type, Latency Timer, Cache Line Size
(BIOS_SPI_BIST_HTYPE_LT_CLS)—Offset Ch ....ccvvvviiiiiiiiiiiiiinnecn 2818
60.2.5 SPI BARO MMIO (BIOS_SPI_BAROQ)—Offset 10h.....ccccviiiiiiieiiiiieneeeenenes 2819
60.2.6  Cardbus CIS Pointer (BIOS_SPI_CCP)—Offset 28h........ccvvvviviininnininnnen 2819
60.2.7 Subsystem and Vendor ID (BIOS_SPI_SID_SVID)—Offset 2Ch................ 2819
60.2.8 Expansion ROM Base Address (BIOS_SPI_XRBAR)—Offset 30h................ 2820
60.2.9 Capabilities List Pointer (BIOS_SPI_CAPP)—Offset 34h........ccovvvininnnnnn. 2820
60.2.10 SPI Unsupported Request Status (BIOS_SPI_UR_STS_CTL)—Offset DOh ..2820
60.2.11 BIOS Decode Enable (BIOS_SPI_BDE)—Offset D8h .....c.ccvvviviiiiiiiiiiinnnn. 2821
60.2.12 BIOS Control (BIOS_SPI_BC)—O0ffset DCh.......oviviiiiiiiiiiiiei e 2823
60.3 Registers in Memory Space—BIOS_SPI_BAROD .......cciiiiiiiiiiiiiii e 2825
60.3.1  SPI BIOS MMIO PRI (BIOS_BFPREG)—Offset Oh.........cooviviiiiiniiiiiieiennes 2825
60.3.2 Hardware Sequencing Flash Status and Control
(BIOS_HSFSTS_CTL)—Offset 4h ...cvviviiiiiiiiin e 2826
60.3.3  Flash Address (BIOS_FADDR)—Offset 8h ......ccooviiiiiiiiiiii e 2828

February 2018

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 73



60.3.49

60.3.50
60.3.51
60.3.52
60.3.53

Intel Atom® Processor C3000 Product Family

Contents
Discrete Lock Bits (BIOS_DLOCK)—Offset Ch ......ccvviiiiiiiiiiiiiieieeeeees 2829
Flash Data 0 (BIOS_FDATAQ)—Offset 10h.....ccccvviriiiiiiiiiiiiinceee e 2830
Flash Data 1 (BIOS_FDATA1)—Offset 14h.....cccciviiiiiiiiiiiiiieeeeeee 2830
Flash Data 2 (BIOS_FDATA2)—Offset 18h.....ccocviviiiiiiiiiiiiiiiieiineeens 2830
Flash Data 3 (BIOS_FDATA3)—O0ffset 1Ch ...cciviiiiiiiiiiiiiin s 2831
Flash Data 4 (BIOS_FDATA4)—Offset 20h.......cccvvviiiiiiiiiiiiiiie e 2831
Flash Data 5 (BIOS_FDATAS)—Offset 24h......cccoviiiiiiiiiiiiiiiiiiie 2831
Flash Data 6 (BIOS_FDATAG6)—Offset 28h.....c.cccvviiiiiiiiiiiiiiiiiciiiee 2832
Flash Data 7 (BIOS_FDATA7)—Offset 2Ch ......ccoiriiiiiiiieieeeeee 2832
Flash Data 8 (BIOS_FDATA8)—O0ffset 30h.....ccccviiiiiiiiiiiiiiiiiieeieeeeaens 2832
Flash Data 9 (BIOS_FDATA9)—Offset 34h.....ccccvvviiiiiiiiiiiiiiicieieeeens 2833
Flash Data 10 (BIOS_FDATA10)—Offset 38h .....ccocviviiiiiiiiiiiiiieeas 2833
Flash Data 11 (BIOS_FDATA11)—Offset 3Ch.....ccocvviiiiiiiiiiiiiiciicieieas 2833
Flash Data 12 (BIOS_FDATA12)—Offset 40h ......cccovviiiiiiiiiiiiiiieeas 2834
Flash Data 13 (BIOS_FDATA13)—O0ffset 44h ......cviiiiniiiiii e 2834
Flash Data 14 (BIOS_FDATA14)—Offset 48h .....ccccvvviiiiiiiiiiiiiiiiieieas 2834
Flash Data 15 (BIOS_FDATA15)—O0ffset 4Ch.....ccccvvviiiiiiiiiiii s 2834
Flash Region Access Permissions (BIOS_FRACC)—Offset 50h.................. 2835
Flash Region 0 (BIOS_FREGO)—Offset 54h ......cccviiiiiiiiiiiiiieens 2836
Flash Region 1 (BIOS_FREG1)—Offset 58h ......ccciiiiiiiiiiiiiiiens 2836
Flash Region 2 (BIOS_FREG2)—Offset 5Ch .......cccoiiiiiiiiiiiiieieieeeees 2837
Flash Region 3 (BIOS_FREG3)—O0ffset 60h ......cocviiiiiiiiiiiiiiiiiiciieeaaens 2837
Flash Region 4 (BIOS_FREG4)—O0ffset 64h ......cccvvviiiiiiiiiiiiiiiiiineens 2838
Flash Region 5 (BIOS_FREG5)—O0ffset 68h .....cccvviiiiiiiiiiiiiiiicicieee 2838
Flash Region 6 (BIOS_FREG6)—Offset 6Ch ......cccvviiiiiiiiiiiiiieieeeaens 2839
Flash Region 7 (BIOS_FREG7)—O0ffset 70h ......cooviiiiiiiiiiiiiiiieeaens 2839
Flash Region 8 (BIOS_FREG8)—Offset 74h ......coviviiiiiiiiiiiieieieeeee 2840
Flash Region 9 (BIOS_FREG9)—O0ffset 78h ......cooviiiiiiiiiiiiiiiiiiineeens 2840
Flash Region 10 (BIOS_FREG10)—Offset 7Ch.....cccivviiiiiiiiiiiiiiiiiiianens 2841
Flash Region 11 (BIOS_FREG11)—Offset 80h .......covvviviiiiiiiiiiiiiiiieiens 2841
Flash Protected Range 0 (BIOS_FPRO)—Offset 84h .......cccccvvivviniiininnnnnn. 2842
Flash Protected Range 1 (BIOS_FPR1)—Offset 88h ........ccocvvviiiiiiiiinnnnns 2843
Flash Protected Range 2 (BIOS_FPR2)—Offset 8Ch ........cocvviiiiiiiiennnnns 2844
Flash Protected Range 3 (BIOS_FPR3)—Offset 90h ........covvviiiiiiiiiniinnnnns 2845
Flash Protected Range 4 (BIOS_FPR4)—Offset 94h ........cocovviiiiiiiiinnnnns 2846
Global Protected Range 0 (BIOS_GPRO)—Offset 98h .....ccvvvvviiiiiiiininnnnn. 2847
Software Sequencing Flash Status and Control
(BIOS_SSFSTS_CTL)—Offset ADN .ouvieiiiiiii i 2848
Prefix Opcode and Opcode Type Configuration
(BIOS_PREOP_OPTYPE)—Offset Adh ...cviriiiiiiiiiiiiiir e 2850
Opcode Menu0 Configuration (BIOS_OPMENUQ)—Offset A8h.................. 2851
Opcode Menul Configuration (BIOS_OPMENU1)—Offset ACh................s 2852
Secondary Flash Region Access Permissions (BIOS_SFRACC)—Offset
210 o PP PPPP 2852
Flash Descriptor Observability Control (BIOS_FDOC)—Offset B4h............ 2853
Flash Descriptor Observability Data (BIOS_FDOD)—Offset B8h............... 2854
Additional Flash Control (BIOS_AFC)—Offset COh.......ccvvvviiiiiiiiiieiennanns 2854
Vendor Specific Component Capabilities for Component 0
(BIOS_SFDPO_VSCCO)—O0ffset CAN...cuiiiiiiiiiiiiiiiii it ne e aeeeaes 2855
Vendor Specific Component Capabilities for Component 1
(BIOS_SFDP1_VSCC1)—O0ffset C8N...cuiiiiiiiiiii i a 2858
Parameter Table Index (BIOS_PTINX)—Offset CCh ........cocviiiiiiinininennns 2860
Parameter Table Data (BIOS_PTDATA)—Offset DOh .......ccvviiniiiennnnnn. 2861
SPI Bus Requester Status (BIOS_SBRS)—Offset D4h .....cocvvvviiiiiiiiiennnnn. 2862
Flash Region 12 (BIOS_FREG12)—Offset EOh ......ccovvviviiiiiiiiiiiiiiieeas 2863

Intel Atom® Processor C3000 Product Family

Datasheet
74

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

60.3.54 Flash Region 13 (BIOS_FREG13)—Offset E4h........cccviviiiiiiiiiin, 2863
60.3.55 Flash Region 14 (BIOS_FREG14)—Offset E8h.........cccooviiiiiiiiiiiiiieene 2864
60.3.56 Flash Region 15 (BIOS_FREG15)—O0ffset ECh .......ccoiiiiiiiiiiiiiiiiiiieene 2864
60.3.57 Set Strap Msg Lock (SSML)—Offset FON .....ccvviiiiiiiiiiiiii i e 2865
60.3.58 Set Strap Msg Control (SSMC)—Offset FAh......cocoviiiiiiiiiiii e 2865
60.3.59 Set Strap Msg Data (SSMD)—Offset F8h .......ocviiiiiiiiiiiiii e 2866
60.3.60 RPMC SFDP Table (BIOS_RPMCO0_DQ)—Offset 108h .....cccevvvvieiiiiiennns 2866
60.3.61 RPMC SFDP Table (BIOS_RPMC1_D0)—Offset 10Ch ......cccvvivieiiiiennnnns 2867
60.3.62 RPMC SFDP Table (BIOS_RPMCO_D1)—Offset 110h .....ccccvvivieiniiiiiennnns 2867
60.3.63 RPMC SFDP Table (BIOS_RPMC1_D1)—Offset 114h ....cccvvviiiiiiiiinninnne. 2867
60.3.64 BIOS Master Read Access Permissions (BIOS_BM_RAP)—Offset 118h....... 2868
60.3.65 BIOS Master Write Access Permissions (BIOS_BM_WAP)—Offset 11Ch...... 2868
60.3.66 IE Flash Protected Range 0 (BIOS_IE_PRO)—Offset 1BOh...........ccenennnen. 2869
60.3.67 IE Flash Protected Range 1 (BIOS_IE_PR1)—Offset 1B4h .........ccccevvvnenne. 2870
60.3.68 IE Flash Protected Range 2 (BIOS_IE_PR2)—Offset 1B8h...........c.cceennnee. 2871
60.3.69 IE Flash Protected Range 3 (BIOS_IE_PR3)—Offset 1BCh.............ccvuenne. 2872
60.3.70 IE Flash Protected Range 4 (BIOS_IE_PR4)—Offset 1COh ........ocevvvivinnnnn. 2873
61 Programmable Interval Timer - LegacCy ...ccverrerumreruasimrsmsassnsmssnsassnsassnsassnsasunsnsnnsanns 2874
61.1 INtroduction @nd INAEX ..uuiviiiiiiiiii it a e e e reaar e aneaneaneas 2874
61.1.1 Host I/O Space—Fixed AdAress .......coiuiieiiiiiiiiiii e 2874
61.2 Registers in I/O Space—Fixed AdAreSSES ........oeiiiiiiiiiiiiiiiii e 2875

61.2.1 Counter 0 - Interval Timer Status Byte Format Register
(CO_ITSBFR)—Offs@t 40N ....ciueiiiiiiii e e e e 2876

61.2.2 Counter 2 - Interval Timer Status Byte Format Register
(C2_ITSBFR)—Offset 42h .. .ciuiiiiiiiiii s e e 2877
61.2.3 Timer Control Word Register (TCW)—O0ffset 43h .......ocvvvviiiiiiiiiiiiieinns, 2878
61.2.4 Counter 2 - Counter Access Ports Register (C2_CAPR)—Offset 42h .......... 2879
61.2.5 Read Back Command (RBC)—Offset 43h ......ccoviiiiiiiiiiiiiiiiiic i 2880
61.2.6 Counter Latch Command (CLC)—Offset 43h ......ccoviviiiiiiiiiiien, 2881
61.2.7 NMI Status and Control (NMI_STS_CNT)—Offset 61h.......ccccvvvveiniininnnne. 2882
62 Real Time ClOCK = LEQACY..ictiurarimrariararmararsasassasansasassassnsassssassnsassnsassnsasansassassssnsnnsns 2883
62.1 INtroduction @nd INAEX ...ciuiieiieiiiiiiiie ittt e e e e e aneanens 2883
62.1.1 Host I/0 Space—FiXed AdAress ....c.ciiuiiiiiiiiiii it i e aaeas 2884
62.1.2 Host I/0 Space—RTC Standard Static RAM Bank (Indexed Data) ............. 2885
62.1.3 Host I/0 Space—RTC Extended Static RAM Bank (Indexed Data)............. 2886
62.1.4  Sideband REGISTEIS ....civiiiiiiiii i e 2887
62.2 Registers in I/O Space—Fixed AdAresSes ......ccouviuiiiiiiiiiiiiii e 2888
62.2.1 NMI Enable (and Real Time Clock Index) (NMI_EN)—Port 70h................. 2888
62.2.2 Real Time Clock Data—Port 71h.....cciiiiiiiiii e 2889
62.2.3 Real Time Clock Index to Extended RAM—Port 72h.......ccocviviiiiiiiiiininnnens 2889
62.2.4 Real Time Clock Data—Port 73h ..o e 2889
62.3 Registers in Host /O Space—RTC Standard Static RAM Bank (Indexed Data).......... 2890
62.3.1 Seconds (Sec)—INdex Oh .....ccoiiiiiiii e 2890
62.3.2 Seconds Alarm (Sec_Alarm)—Index 1h......cccoiiiiiiiiiiiiiiiii e 2890
62.3.3  MIinUEES—INAeX 2N ciiiiiiii i e 2890
62.3.4 Minutes Alarm (Minutes_Alarm)—Index 3h......cccciiiiiiiiiiiiiii i 2891
62.3.5  HoUrs—INdeX 4h....cciiiiiiii i e 2891
62.3.6  Hours Alarm (Hours_Alarm)—Index 5h ... 2891
62.3.7 Day of Week (Day_of_Week)—Index 6h........ccoiuiiiiiiiiiiiii e 2892
62.3.8 Day of Month (Day_of_Month)—IndeX 7h.......cccoiiiiiiiiiiii e 2892
62.3.9  Month—IndeX 8h ...ttt e 2892
62.3.10 Year—IndeX O ..ot e 2893
62.3.11 Register A (Register_A)—Index Ah ....ccciiiiiiiiiiiii i e 2894
62.3.12 Register B - General Configuration (Register_B)—Index Bh..................... 2895

February 2018

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 75



n ® Intel Atom® Processor C3000 Product Family
l n te I Contents

62.3.13 Register C - Flag Register (Register_C)—Index Ch ........cocviviiiiiiiiiininnnnn. 2897
62.3.14 Register D - Flag Register (Register_D)—Index Dh..........cocoiiiiiiiiniannne. 2898
62.3.15 User RAM—Index Eh through 7Fh ... 2898

62.4 Registers in Host I/O Space—RTC Extended Static RAM Bank (Indexed
(D 1= 1 - 1) PP 2899
62.4.1 User RAM—Index Oh through 7Fh .....ciiiiiiii e 2899
62.5 Sideband ReGISTEIS ....uiuiiii i e 2900
62.5.1 RTC Configuration (RC)—Offset 3400h .......cccoiiiiiiiiiiiii e 2900
62.5.2 Backed Up Control (BUC)—Offset 3414h.....ccccviiiiiiiiiiiiiiiiii i 2901
62.5.3 RTC Update In Progress SMI Control (UIPSMI)—Offset 3F04h................. 2902
62.5.4 RTC Dynamic Clock Gating Control (RTCDCG)—Offset 3418h.................. 2903
63 High Precision Event Timer - LEgacCy....cucvrarimrrserasimsassasassmsassasassmssnsasassnssnsnsansnsans 2904
63.1 INtroduction @nd INAEX ...cueiieiieeiii s e e e re e e se e s e eanaaneanrernans 2904
63.1.1 Host Memory Space—Fixed Address.......cocoiiiiiiiiiiiiiiiierer e 2905
63.2 Registers in Memory Space—FiXxed AdAreSSES ...uuviviiiiiiiiiieiieiiiiiii e aeeaeenees 2906
63.2.1 General Config Register (GEN_CFG)—Offset 10h.......cccvcvviviiiiiiiiiiinninennns 2906
63.2.2 General Interrupt Status Register (GEN_INT_STS)—Offset 20h............... 2907
64 PIC and I/0O APIC Controllers ..iiiiuisiisns s ssssnsssssssssssssnsssssssssssssnsssssnnnssssnnnssnnnnnns 2908
64.1 INtroduction @nd INAEX ..iuueiieiieeiii i r e e re e e re e anesn e an e aaraaneanrenneans 2908
64.1.1 Host Configuration SPACE .......cciviuiiiiiiiii e 2909
64.1.2 Host Memory Space—FiXed AddressS.....ciuiiiiiiiiiiiiiii i i as 2910
64.1.3 Host I/0 Space—FiXed AddressS.....cciiuiiiiiiiii i i i e i as 2912
64.2 Registers in Configuration SPace....iciiiiiiiiiiii i i 2913
64.2.1 IOxAPIC Configuration (IOAC)—Offset 64h ......ccooviiiiiiiii 2913
64.3 Registers in Memory Space—Fixed AdAreSSES ...uviiiriiiiitiiie i i rareaeraeeaens 2914
64.3.1 Index Register (IDX)—FECO_0000h .......oiiminiiiii i 2914
64.3.2 Window Register (WDW)—FECO_0010h ...ciiiriiiiiiiiiiiiieiiiiie e neeneeeeees 2914
64.3.3 IOxAPIC Interrupt Messages for Local APIC—FEEO_0000h...........cccevvennn 2914
64.4 Registers Accessed through IOXAPIC IDX and WDW ....oiiiiiiiiiiiii i 2916
64.4.1 Version (VS)—Offsel 1h ..o e 2917
64.4.2 Redirection Table Entry 0 (RTEQ)—Offset 10h......ccccvvviiiiiiiiiiiiiiees 2918
64.4.3 Redirection Table Entry 1 (RTE1)—Offset 12h.......ccoevviiiiiiiiiiiiine 2920
64.4.4 Redirection Table Entry 2 (RTE2)—Offset 14h.....ccoiviiiiiiiiiiiiiiiiiiiiiins 2922
64.4.5 Redirection Table Entry 118 (RTE118)—Offset FCh......ccccvviiiiiiiiiiiiinnnns 2924
64.4.6 Redirection Table Entry 119 (RTE119)—Offset FEh.......cccvviiiiiiiiiiiinnnns 2926
64.5 Registers in I/O Space—Fixed AdAresSeS. ... ccvviriiiiiiiiiiiiiiiieii e reaeeaeeees 2928
64.5.1 Master Initialization Command Word 1 (MICW1)—I/O Port 20h............... 2928
64.5.2  Master Initialization Command Word 2 (MICW2)—I/0 Port 21h............... 2929
64.5.3 Master Initialization Command Word 3 (MICW3)—I/0 Port 21h............... 2929
64.5.4  Master Initialization Command Word 4 (MICW4)—I/0 Port 21h............... 2930
64.5.5 Master Operational Control Word 1 (MOCW1)—I/O Port 21h................... 2930
64.5.6  Master Operational Control Word 2 (MOCW2)—I/O Port 20h................... 2931
64.5.7 Master Operational Control Word 3 (MOCW3)—I/O Port 20h................... 2932
64.5.8 Slave Initialization Command Word 1 (SICW1)—I/O Port AOh................. 2933
64.5.9 Slave Initialization Command Word 2 (SICW2)—I/O Port Alh..........cetu 2934
64.5.10 Slave Initialization Command Word 3 (SICW3)—I/0 Port Alh................. 2934
64.5.11 Slave Initialization Command Word 4 (SICW4)—I/0 Port Alh................. 2935
64.5.12 Slave Operational Control Word 1 (SOCW1)—I/O Port Alh.......cocevninnnnens 2935
64.5.13 Slave Operational Control Word 2 (SOCW2)—I/O Port AOh.........cccvvnenen. 2936
64.5.14 Slave Operational Control Word 3 (SOCW3)—I/0 Port AOh.......cccevevennnnn. 2937
64.5.15 Master Edge/Level Control (ELCR1)—I/O Port 4DOh ........ccvvviviiiiiininnnne, 2938
64.5.16 Slave Edge/Level Control (ELCR2)—I/O Port 4D1h ....covviniiiiniiineinnnne, 2938
65 Customer General-Purpose I/0 Controller .....ccicviiimiiri i s sssssssse s s ssassnnnnnss 2939

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
76 Order Number: 337018-002



Intel Atom® Processor C3000 Product Family

Contents
65.1 INtroduction @nd INAEX .uoiiiiiiiiiiiiii i it i e et e a e a e 2939
65.1.1 Sideband Registers—Configurable I/O Signals...........ccooviiiiiiiiiiiiennes 2940
65.2 Sideband Registers, Part 1 of 2—Sideband Port OXC2 ........c.cooviiieiiiiiiiiiiieiieens 2953
65.2.1 Pad Base Address (PADBAR)—Offset Ch.......cciiiiiiiiiiiiiiiiiiiiiicieean 2953
65.2.2  Miscellaneous Configuration (MISCCFG)—Offset 10h........cocviiiiiiviiniinnnns 2954
65.2.3 Pad Ownership (PAD_OWN_NORTH_ALL_0)—Offset 20h .......cccvvvvininnen. 2955
65.2.4 Pad Ownership (PAD_OWN_NORTH_ALL_1)—Offset 24h .........cccvvvviennnnn. 2957
65.2.5 Pad Ownership (PAD_OWN_NORTH_ALL_2)—Offset 28h ......c.cvvvivvinnnnn. 2959
65.2.6 Pad Ownership (PAD_OWN_NORTH_ALL_3)—Offset 2Ch ..........covvvivinennnn 2961
65.2.7 Pad Ownership (PAD_OWN_NORTH_ALL_4)—Offset 30h .......cccvveiininnen. 2963
65.2.8 Pad Ownership (PAD_OWN_NORTH_ALL_5)—O0Offset 34h .......c.cvviiininnen. 2965
65.2.9 Pad Configuration Lock (PADCFGLOCK_NORTH_ALL_0)—Offset 90h......... 2966
65.2.10 Pad Configuration Lock (PADCFGLOCKTX_NORTH_ALL_0)—Offset 94h ..... 2968
65.2.11 Pad Configuration Lock (PADCFGLOCK_NORTH_ALL_1)—Offset 98h......... 2970
65.2.12 Pad Configuration Lock (PADCFGLOCKTX_NORTH_ALL_1)—Offset 9Ch...... 2971
65.2.13 Host Software Pad Ownership (HOSTSW_OWN_NORTH_ALL_0)—Offset
(10 o PPN 2972
65.2.14 Host Software Pad Ownership (HOSTSW_OWN_NORTH_ALL_1)—O0Offset
L o 2974
65.2.15 GPI Interrupt Status (GPI_IS_NORTH_ALL_0)—Offset 100h.................... 2975
65.2.16 GPI Interrupt Status (GPI_IS_NORTH_ALL_1)—Offset 104h.................... 2977
65.2.17 GPI Interrupt Enable (GPI_IE_NORTH_ALL_0)—Offset 120h .........cccevvutns 2978
65.2.18 GPI Interrupt Enable (GPI_IE_NORTH_ALL_1)—Offset 124h ..........cevvvens 2980
65.2.19 Reserved[0-5] (RSVD6[0-5])—Offset 128h, Count 6, Stride 4h ............... 2981
65.2.20 GPI General Purpose Events Status
(GPI_GPE_STS_NORTH_ALL_0)—Offset 140h ....ccocoviiiiiiiiiiiiciiciceeae 2981
65.2.21 GPI General Purpose Events Status
(GPI_GPE_STS_NORTH_ALL_1)—Offset 144h ........ccoviiiiiiiiiiiiiieeee 2983
65.2.22 GPI General Purpose Events Enable
(GPI_GPE_EN_NORTH_ALL_0)—Offset 160h....c.ccciiiiiiiiiiiiiiiii i 2984
65.2.23 GPI General Purpose Events Enable
(GPI_GPE_EN_NORTH_ALL_1)—Offset 164h......ccccvviiiiiiiiiiiiiiiiiiiiiens 2986
65.2.24 SMI Status (GPI_SMI_STS_NORTH_ALL_0)—Offset 180h .........cevvvvnennnn 2987
65.2.25 SMI Status (GPI_SMI_STS_NORTH_ALL_1)—Offset 184h ........c.ccevvvvinenns 2989
65.2.26 SMI Enable (GPI_SMI_EN_NORTH_ALL_0)—Offset 1A0h .......cvvvvviininnen. 2990
65.2.27 SMI Enable (GPI_SMI_EN_NORTH_ALL_1)—Offset 1Adh .......cccevvnvinnnnn. 2992
65.2.28 NMI Status (GPI_NMI_STS_NORTH_ALL_0)—Offset 1COh.........ccvvvvrnennnn 2993
65.2.29 NMI Status (GPI_NMI_STS_NORTH_ALL_1)—Offset 1C4h...........cvvvvnennn. 2995
65.2.30 NMI Enable (GPI_NMI_EN_NORTH_ALL_0)—Offset 1EOh ........cocvvvvnennnnn. 2996
65.2.31 NMI Enable (GPI_NMI_EN_NORTH_ALL_1)—Offset 1E4h .........ccvvvvininnnn. 2998
65.2.32 Pad Configuration DWO (PAD_CFG_DWO0_GBEO_SDP0Q)—Offset 400h........ 2999
65.2.33 Pad Configuration DW1 (PAD_CFG_DW1_GBEO_SDP0)—Offset 404h........ 3002
65.2.34 Pad Configuration DWO (PAD_CFG_DWO0_GBE1_SDP0)—Offset 408h........ 3003
65.2.35 Pad Configuration DW1 (PAD_CFG_DW1_GBE1_SDP0)—Offset 40Ch ....... 3006
65.2.36 Pad Configuration DWO (PAD_CFG_DWO0_GBEOQO_SDP1)—Offset 410h........ 3007
65.2.37 Pad Configuration DW1 (PAD_CFG_DW1_GBEO_SDP1)—Offset 414h........ 3010
65.2.38 Pad Configuration DWO (PAD_CFG_DWO0_GBE1_SDP1)—Offset 418h........ 3011
65.2.39 Pad Configuration DW1 (PAD_CFG_DW1_GBE1_SDP1)—Offset 41Ch ....... 3014
65.2.40 Pad Configuration DWO (PAD_CFG_DWO0_GBEOQO_SDP2)—Offset 420h........ 3015
65.2.41 Pad Configuration DW1 (PAD_CFG_DW1_GBEO_SDP2)—Offset 424h........ 3018
65.2.42 Pad Configuration DWO (PAD_CFG_DWO0_GBE1_SDP2)—Offset 428h........ 3019
65.2.43 Pad Configuration DW1 (PAD_CFG_DW1_GBE1_SDP2)—Offset 42Ch ....... 3022
65.2.44 Pad Configuration DWO (PAD_CFG_DWO0_GBEOQO_SDP3)—O0ffset 430h........ 3023
65.2.45 Pad Configuration DW1 (PAD_CFG_DW1_GBEO_SDP3)—O0Offset 434h........ 3026
65.2.46 Pad Configuration DW0 (PAD_CFG_DWO0_GBE1_SDP3)—O0ffset 438h........ 3027

February 2018
Order Number: 337018-002

Intel Atom® Processor C3000 Product Family
Datasheet
77



Intel Atom® Processor C3000 Product Family

65.2.47
65.2.48
65.2.49
65.2.50
65.2.51
65.2.52
65.2.53
65.2.54
65.2.55
65.2.56
65.2.57
65.2.58
65.2.59
65.2.60
65.2.61
65.2.62
65.2.63
65.2.64
65.2.65
65.2.66
65.2.67
65.2.68
65.2.69
65.2.70
65.2.71
65.2.72
65.2.73
65.2.74
65.2.75
65.2.76
65.2.77
65.2.78
65.2.79
65.2.80
65.2.81
65.2.82
65.2.83
65.2.84
65.2.85

Contents
Pad Configuration DW1 (PAD_CFG_DW1_GBE1_SDP3)—Offset 43Ch....... 3030
Pad Configuration DWO (PAD_CFG_DWO0_GBE2_LEDQ)—Offset 440h ....... 3031
Pad Configuration DW1 (PAD_CFG_DW1_GBE2_LEDQ)—Offset 444h ....... 3034
Pad Configuration DWO0O (PAD_CFG_DWO0_GBE2_LED1)—Offset 448h ....... 3035
Pad Configuration DW1 (PAD_CFG_DW1_GBE2_LED1)—Offset 44Ch ....... 3038

65.2.86
65.2.87
65.2.88

65.2.89
65.2.90
65.2.91
65.2.92
65.2.93

65.2.94
65.2.95

Pad Configuration DWO (PAD_CFG_DWO0_GBEQ_I2C_CLK)—Offset 450h... 3039
Pad Configuration DW1 (PAD_CFG_DW1_GBEOQ_I2C_CLK)—Offset 454h... 3042
Pad Configuration DWO (PAD_CFG_DWO0_GBEOQO_I2C_DATA)—Offset 458h 3043
Pad Configuration DW1 (PAD_CFG_DW1_GBEO_I2C_DATA)—Offset 45Ch 3046
Pad Configuration DWO (PAD_CFG_DWO0_GBE1_I2C_CLK)—Offset 460h... 3047
Pad Configuration DW1 (PAD_CFG_DW1_GBE1_I2C_CLK)—Offset 464h... 3050
Pad Configuration DWO (PAD_CFG_DWO0_GBE1_I2C_DATA)—Offset 468h 3051
Pad Configuration DW1 (PAD_CFG_DW1_GBE1_I2C_DATA)—Offset 46Ch 3054
Pad Configuration DW0O (PAD_CFG_DWO_NCSI_RXD0)—Offset 470h ....... 3055
Pad Configuration DW1 (PAD_CFG_DW1_NCSI_RXD0)—Offset 474h ....... 3058
Pad Configuration DWO (PAD_CFG_DWO_NCSI_CLK_IN)—Offset 478h..... 3059
Pad Configuration DW1 (PAD_CFG_DW1_NCSI_CLK_IN)—Offset 47Ch .... 3062
Pad Configuration DWO (PAD_CFG_DWO_NCSI_RXD1)—Offset 480h ....... 3063
Pad Configuration DW1 (PAD_CFG_DW1_NCSI_RXD1)—Offset 484h ....... 3066
Pad Configuration DW0O (PAD_CFG_DWO_NCSI_CRS_DV)—O0ffset 488h.... 3067
Pad Configuration DW1 (PAD_CFG_DW1_NCSI_CRS_DV)—Offset 48Ch ... 3070
Pad Configuration DWO (PAD_CFG_DWO_NCSI_ARB_IN)—Offset 490h .... 3071
Pad Configuration DW1 (PAD_CFG_DW1_NCSI_ARB_IN)—Offset 494h .... 3074
Pad Configuration DWO (PAD_CFG_DWO_NCSI_TX_EN)—Offset 498h...... 3075
Pad Configuration DW1 (PAD_CFG_DW1_NCSI_TX_EN)—Offset 49Ch...... 3078
Pad Configuration DW0O (PAD_CFG_DWO_NCSI_TXDO0)—Offset 4A0h ....... 3079
Pad Configuration DW1 (PAD_CFG_DW1_NCSI_TXDO0)—Offset 4A4h ....... 3082
Pad Configuration DWO (PAD_CFG_DWO_NCSI_TXD1)—Offset 4A8h ....... 3083
Pad Configuration DW1 (PAD_CFG_DW1_NCSI_TXD1)—Offset 4ACh ....... 3086
Pad Configuration DWO (PAD_CFG_DWO0_NCSI_ARB_OUT)—Offset 4B0h.. 3087
Pad Configuration DW1 (PAD_CFG_DW1_NCSI_ARB_OUT)—Offset 4B4h.. 3090
Pad Configuration DWO (PAD_CFG_DWO0_GBEO_LEDQ)—Offset 4B8h ....... 3091
Pad Configuration DW1 (PAD_CFG_DW1_GBEO_LEDOQ)—Offset 4BCh....... 3094
Pad Configuration DWO0O (PAD_CFG_DWO0_GBEO_LED1)—Offset 4C0Oh ....... 3095
Pad Configuration DW1 (PAD_CFG_DW1_GBEO_LED1)—Offset 4C4h ....... 3098
Pad Configuration DWO (PAD_CFG_DWO0_GBE1_LEDOQ)—Offset 4C8h........ 3099
Pad Configuration DW1 (PAD_CFG_DW1_GBE1_LEDOQ)—Offset 4CCh....... 3102
Pad Configuration DW0O (PAD_CFG_DWO0_GBE1_LED1)—Offset 4D0h....... 3103
Pad Configuration DW1 (PAD_CFG_DW1_GBE1_LED1)—Offset 4D4h....... 3106
Pad Configuration DWO (PAD_CFG_DWO0_GPIO_0)—Offset 4D8h............. 3107
Pad Configuration DW1 (PAD_CFG_DW1_GPIO_0)—Offset 4DCh............. 3110
Pad Configuration DWO (PAD_CFG_DWO0_PCIE_CLKREQO_N)—Offset

2 0] o T 3111
Pad Configuration DW1 (PAD_CFG_DW1_PCIE_CLKREQO_N)—Offset

L o 3114
Pad Configuration DWO (PAD_CFG_DWO0_PCIE_CLKREQ1_N)—Offset

< o T 3115
Pad Configuration DW1 (PAD_CFG_DW1_PCIE_CLKREQ1_N)—Offset

T 3118

Pad Configuration DW0O (PAD_CFG_DWO_PCIE_CLKREQ2_N)—Offset 4FOh3119
Pad Configuration DW1 (PAD_CFG_DW1_PCIE_CLKREQ2_N)—Offset 4F4h3122
Pad Configuration DWO0O (PAD_CFG_DWO_PCIE_CLKREQ3_N)—Offset 4F8h3123
Pad Configuration DW1 (PAD_CFG_DW1_PCIE_CLKREQ3_N)—Offset

G 3126

Intel Atom® Processor C3000 Product Family

Datasheet
78

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family

Contents

65.3

February 2018

Order Number: 337018-002

65.2.96 Pad Configuration DW0 (PAD_CFG_DWO_PCIE_CLKREQ4_N)—Offset

5010 3127
65.2.97 Pad Configuration DW1 (PAD_CFG_DW1_PCIE_CLKREQ4_N)—Offset

502 o PN 3130
65.2.98 Pad Configuration DWO (PAD_CFG_DWO0_GPIO_1)—O0Offset 508h.............. 3131
65.2.99 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_1)—Offset 50Ch.............. 3134
65.2.100 Pad Configuration DWO (PAD_CFG_DWO0_GPIO_2)—O0ffset 510h.............. 3135
65.2.101 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_2)—Offset 514h.............. 3138

65.2.102 Pad Configuration DWO (PAD_CFG_DWO_SVID_ALERT_N)—Offset 518h...3139
65.2.103 Pad Configuration DW1 (PAD_CFG_DW1_SVID_ALERT_N)—Offset 51Ch...3142

65.2.104 Pad Configuration DWO (PAD_CFG_DWO0_SVID_DATA)—Offset 520h........ 3143
65.2.105 Pad Configuration DW1 (PAD_CFG_DW1_SVID_DATA)—Offset 524h........ 3146
65.2.106 Pad Configuration DWO (PAD_CFG_DWO0_SVID_CLK)—Offset 528h .......... 3147
65.2.107 Pad Configuration DW1 (PAD_CFG_DW1_SVID_CLK)—Offset 52Ch.......... 3150

65.2.108 Pad Configuration DWO (PAD_CFG_DWO_THERMTRIP_N)—Offset 530h ....3151
65.2.109 Pad Configuration DW1 (PAD_CFG_DW1_THERMTRIP_N)—Offset 534h ....3154
65.2.110 Pad Configuration DWO (PAD_CFG_DWO0_PROCHOT_N)—Offset 538h....... 3155
65.2.111 Pad Configuration DW1 (PAD_CFG_DW1_PROCHOT_N)—Offset 53Ch....... 3158

65.2.112 Pad Configuration DWO (PAD_CFG_DWO0_MEMHOT_N)—Offset 540h ........ 3159
65.2.113 Pad Configuration DW1 (PAD_CFG_DW1_MEMHOT_N)—Offset 544h ........ 3162
Sideband Registers, Part 2 of 2—Sideband Port OXC5 ......ccoviiiiiiiiiiiic e 3163
65.3.1 Pad Base Address (PADBAR)—Offset OCh ......c.ccviviiiiiiiiiii i 3163
65.3.2 Miscellaneous Configuration (MISCCFG)—Offset 10h.......ccocvviviiiiiiininnnnn. 3164
65.3.3 Pad Ownership (PAD_OWN_SOUTH_DFX_0)—Offset 20h.........cccvvvvennnnn. 3165
65.3.4 Pad Ownership (PAD_OWN_SOUTH_DFX_1)—O0ffset 24h..........ccvvivinennn. 3167
65.3.5 Pad Ownership (PAD_OWN_SOUTH_DFX_2)—Offset 28h........ccecvvvvnennnnn. 3169
65.3.6 Pad Ownership (PAD_OWN_SOUTH_GROUPO_0)—Offset 2Ch.................. 3170
65.3.7 Pad Ownership (PAD_OWN_SOUTH_GROUPOQ_1)—0ffset 30h.................. 3172
65.3.8 Pad Ownership (PAD_OWN_SOUTH_GROUPQ_2)—O0ffset 34h.................. 3174
65.3.9 Pad Ownership (PAD_OWN_SOUTH_GROUPOQ_3)—O0ffset 38h...........cc...e. 3176
65.3.10 Pad Ownership (PAD_OWN_SOUTH_GROUPO_4)—O0ffset 3Ch.................. 3178
65.3.11 Pad Ownership (PAD_OWN_SOUTH_GROUPQ_5)—O0ffset 40h.................. 3180
65.3.12 Pad Ownership (PAD_OWN_SOUTH_GROUPO_6)—Offset 44h.................. 3182
65.3.13 Pad Ownership (PAD_OWN_SOUTH_GROUP1_0)—Offset 48h.................. 3183
65.3.14 Pad Ownership (PAD_OWN_SOUTH_GROUP1_1)—Offset 4Ch.................. 3185
65.3.15 Pad Ownership (PAD_OWN_SOUTH_GROUP1_2)—Offset 50h.........c.cutns 3187
65.3.16 Pad Ownership (PAD_OWN_SOUTH_GROUP1_3)—0ffset 54h.................. 3189
65.3.17 Pad Ownership (PAD_OWN_SOUTH_GROUP1_4)—Offset 58h.........c.ccutus 3191
65.3.18 Pad Ownership (PAD_OWN_SOUTH_GROUP1_5)—O0Offset 5Ch.................. 3193
65.3.19 Pad Configuration Lock (PADCFGLOCK_SOUTH_DFX_0)—Offset 90h ........ 3194
65.3.20 Pad Configuration Lock (PADCFGLOCKTX_SOUTH_DFX_0)—Offset 94h..... 3196
65.3.21 Pad Configuration Lock (PADCFGLOCK_SOUTH_GROUPO_0)—Offset 98h ..3198
65.3.22 Pad Configuration Lock (PADCFGLOCKTX_SOUTH_GROUPO_0)—Offset

1= T o 3200
65.3.23 Pad Configuration Lock (PADCFGLOCK_SOUTH_GROUPO_1)—Offset AOh..3202
65.3.24 Pad Configuration Lock (PADCFGLOCKTX_SOUTH_GROUPO_1)—Offset

0 o 3204
65.3.25 Pad Configuration Lock (PADCFGLOCK_SOUTH_GROUP1_0)—Offset A8h..3206
65.3.26 Pad Configuration Lock (PADCFGLOCKTX_SOUTH_GROUP1_0)—Offset

1 3208
65.3.27 Pad Configuration Lock (PADCFGLOCK_SOUTH_GROUP1_1)—0Offset BOh..3210
65.3.28 Pad Configuration Lock (PADCFGLOCKTX_SOUTH_GROUP1_1)—Offset

2 o 3211
65.3.29 Host Software Pad Ownership (HOSTSW_OWN_SOUTH_DFX_0)—Offset

L0 o 3212

Intel Atom® Processor C3000 Product Family
Datasheet
79



65.3.30
65.3.31
65.3.32
65.3.33

65.3.34
65.3.35
65.3.36
65.3.37
65.3.38
65.3.39
65.3.40
65.3.41
65.3.42
65.3.43
65.3.44

65.3.45

65.3.46

65.3.47

65.3.48

65.3.49

65.3.50

65.3.51

65.3.52

65.3.53

65.3.54
65.3.55
65.3.56
65.3.57
65.3.58
65.3.59
65.3.60
65.3.61
65.3.62
65.3.63
65.3.64
65.3.65
65.3.66
65.3.67
65.3.68
65.3.69
65.3.70
65.3.71

Intel Atom® Processor C3000 Product Family

Contents
Host Software Pad Ownership
(HOSTSW_OWN_SOUTH_GROUPO_0)—0Offset C4h......ocevvviiiiiiiiniieinennns 3214
Host Software Pad Ownership
(HOSTSW_OWN_SOUTH_GROUPO_1)—0ffset C8h .......cevvvvviiiniieiieinennns 3216
Host Software Pad Ownership
(HOSTSW_OWN_SOUTH_GROUP1_0)—0ffset CCh.......covvvviiiiiiieiieinennns 3218
Host Software Pad Ownership
(HOSTSW_OWN_SOUTH_GROUP1_1)—0Offset DOh.......ccvvviviiiiiiiiieinenens 3220
GPI Interrupt Status (GPI_IS_SOUTH_DFX_0)—Offset 100h................... 3221
GPI Interrupt Status (GPI_IS_SOUTH_GROUPO_0)—Offset 104h............. 3223
GPI Interrupt Status (GPI_IS_SOUTH_GROUPQ_1)—Offset 108h............. 3225
GPI Interrupt Status (GPI_IS_SOUTH_GROUP1_0)—Offset 10Ch ............ 3227
GPI Interrupt Status (GPI_IS_SOUTH_GROUP1_1)—Offset 110h............. 3229
GPI Interrupt Enable (GPI_IE_SOUTH_DFX_0)—Offset 120h .................. 3230
GPI Interrupt Enable (GPI_IE_SOUTH_GROUPO_0)—Offset 124h ............ 3232
GPI Interrupt Enable (GPI_IE_SOUTH_GROUPO_1)—Offset 128h ............ 3234
GPI Interrupt Enable (GPI_IE_SOUTH_GROUP1_0)—Offset 12Ch ............ 3236
GPI Interrupt Enable (GPI_IE_SOUTH_GROUP1_1)—O0ffset 130h ............ 3238
GPI General Purpose Events Status
(GPI_GPE_STS_SOUTH_DFX_0)—Offset 140h .....cccovviiiiiiiiiiiieiieeeen 3239
GPI General Purpose Events Status
(GPI_GPE_STS_SOUTH_GROUPO_0)—Offset 144h ....c.ccvvviviiiiiiiiiiiinnanens 3241
GPI General Purpose Events Status
(GPI_GPE_STS_SOUTH_GROUPO_1)—O0ffset 148h ......ccocvviiiiiiiiiiinninns 3243
GPI General Purpose Events Status
(GPI_GPE_STS_SOUTH_GROUP1_0)—Offset 14Ch......ccocvviiiiiiiiiiiinnnnns 3245
GPI General Purpose Events Status
(GPI_GPE_STS_SOUTH_GROUP1_1)—O0ffset 150 ......ccovvviiiiiiiiiiiiiinnnns 3247
GPI General Purpose Events Enable
(GPI_GPE_EN_SOUTH_DFX_0)—0ffset 160h.....ccccvviiiiiiiiiiiiiiieiieiennns 3248
GPI General Purpose Events Enable
(GPI_GPE_EN_SOUTH_GROUPO_0)—0Offset 164h.........ccoovviiiiiiiiiiinnnnnn. 3250
GPI General Purpose Events Enable
(GPI_GPE_EN_SOUTH_GROUPO_1)—0ffset 168h........cccvviviiiiiiiiiieinennns 3252
GPI General Purpose Events Enable
(GPI_GPE_EN_SOUTH_GROUP1_0)—0ffset 16Ch......ccccvviiiiiiiiniiiiiennennns 3254
GPI General Purpose Events Enable
(GPI_GPE_EN_SOUTH_GROUP1_1)—0ffset 170h......ccccevviiiiiiiiiniieinennns 3256
SMI Status (GPI_SMI_STS_SOUTH_GROUPO_0)—Offset 184h................. 3257
SMI Status (GPI_SMI_STS_SOUTH_GROUPO_1)—Offset 188h................ 3259
SMI Status (GPI_SMI_STS_SOUTH_GROUP1_0)—Offset 18Ch................ 3261
SMI Status (GPI_SMI_STS_SOUTH_GROUP1_1)—Offset 190h................. 3263
SMI Enable (GPI_SMI_EN_SOUTH_GROUPO_0)—Offset 1A4h ................. 3264
SMI Enable (GPI_SMI_EN_SOUTH_GROUPO_1)—Offset 1A8h .........ccuvuen. 3266
SMI Enable (GPI_SMI_EN_SOUTH_GROUP1_0)—Offset 1ACh................. 3268
SMI Enable (GPI_SMI_EN_SOUTH_GROUP1_1)—Offset 1BOh................. 3270
NMI Status (GPI_NMI_STS_SOUTH_GROUPO_0)—Offset 1C4h................ 3271
NMI Status (GPI_NMI_STS_SOUTH_GROUPO_1)—Offset 1C8h................ 3273
NMI Status (GPI_NMI_STS_SOUTH_GROUP1_0)—Offset 1CCh ............... 3275
NMI Status (GPI_NMI_STS_SOUTH_GROUP1_1)—O0Offset 1DOh ............... 3277
NMI Enable (GPI_NMI_EN_SOUTH_GROUPOQ_0)—Offset 1E4h................. 3278
NMI Enable (GPI_NMI_EN_SOUTH_GROUPO_1)—Offset 1E8h................. 3280
NMI Enable (GPI_NMI_EN_SOUTH_GROUP1_0)—Offset 1ECh................. 3282
NMI Enable (GPI_NMI_EN_SOUTH_GROUP1_1)—Offset 1FOh................. 3284

Pad Configuration DWO (PAD_CFG_DWO_DFX_PORT_CLKO)—Offset 400h 3285
Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT_CLKO)—Offset 404h 3288

Intel Atom® Processor C3000 Product Family

Datasheet
80

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family

Contents

65.3.72 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT_CLK1)—Offset 408h.3289
65.3.73 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT_CLK1)—Offset 40Ch.3292
65.3.74 Pad Configuration DWO (PAD_CFG_DWO_DFX_PORT0)—Offset 410h........ 3293
65.3.75 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT0)—Offset 414h........ 3296
65.3.76 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT1)—Offset 418h........ 3297
65.3.77 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT1)—Offset 41Ch........ 3300
65.3.78 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT2)—O0Offset 420h........ 3301
65.3.79 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT2)—Offset 424h........ 3304
65.3.80 Pad Configuration DWO (PAD_CFG_DWO_DFX_PORT3)—O0ffset 428h........ 3305
65.3.81 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT3)—Offset 42Ch........ 3308
65.3.82 Pad Configuration DWO0 (PAD_CFG_DWO0_DFX_PORT4)—Offset 430h........ 3309
65.3.83 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT4)—Offset 434h........ 3312
65.3.84 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT5)—O0Offset 438h........ 3313
65.3.85 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT5)—O0ffset 43Ch........ 3316
65.3.86 Pad Configuration DWO (PAD_CFG_DWO_DFX_PORT6)—O0ffset 440h........ 3317
65.3.87 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT6)—Offset 444h........ 3320
65.3.88 Pad Configuration DWO0 (PAD_CFG_DWO0_DFX_PORT7)—Offset 448h........ 3321
65.3.89 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT7)—O0ffset 44Ch........ 3324
65.3.90 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT8)—O0ffset 450h........ 3325
65.3.91 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT8)—O0Offset 454h........ 3328
65.3.92 Pad Configuration DWO (PAD_CFG_DWO_DFX_PORT9)—O0ffset 458h........ 3329
65.3.93 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT9)—O0ffset 45Ch........ 3332
65.3.94 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT10)—O0Offset 460h...... 3333
65.3.95 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT10)—Offset 464h...... 3336
65.3.96 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT11)—Offset 468h...... 3337
65.3.97 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT11)—Offset 46Ch...... 3340
65.3.98 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT12)—O0Offset 470h...... 3341
65.3.99 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT12)—O0Offset 474h...... 3344
65.3.100 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT13)—O0ffset 478h...... 3345
65.3.101 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT13)—O0ffset 47Ch...... 3348
65.3.102 Pad Configuration DWO (PAD_CFG_DWO0_DFX_PORT14)—Offset 480h...... 3349
65.3.103 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT14)—Offset 484h...... 3352
65.3.104 Pad Configuration DWO (PAD_CFG_DWO_DFX_PORT15)—O0Offset 488h...... 3353
65.3.105 Pad Configuration DW1 (PAD_CFG_DW1_DFX_PORT15)—O0Offset 48Ch...... 3356
65.3.106 Pad Configuration DWO (PAD_CFG_DWO0_GPIO_12)—Offset 490h............ 3357
65.3.107 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_12)—Offset 494h............ 3360
65.3.108 Pad Configuration DWO (PAD_CFG_DWO0_SMB5_GBE_ALRT_N)—Offset

e 1< o T 3361
65.3.109 Pad Configuration DW1 (PAD_CFG_DW1_SMB5_GBE_ALRT_N)—Offset

L T 1 o 3364
65.3.110 Pad Configuration DWO (PAD_CFG_DWO0_PCIE_CLKREQ5_N)—Offset

1 0 o 3365
65.3.111 Pad Configuration DW1 (PAD_CFG_DW1_PCIE_CLKREQ5_N)—Offset

o 3368
65.3.112 Pad Configuration DWO (PAD_CFG_DWO0_PCIE_CLKREQ6_N)—Offset

1] o 3369
65.3.113 Pad Configuration DW1 (PAD_CFG_DW1_PCIE_CLKREQ6_N)—Offset

2 Y G o 3372
65.3.114 Pad Configuration DWO (PAD_CFG_DWO0_PCIE_CLKREQ7_N)—Offset

T o 3373
65.3.115 Pad Configuration DW1 (PAD_CFG_DW1_PCIE_CLKREQ7_N)—Offset

2 o 3376
65.3.116 Pad Configuration DWO (PAD_CFG_DWO0_UARTO0_RXD)—Offset 4B8h ....... 3377
65.3.117 Pad Configuration DW1 (PAD_CFG_DW1_UARTO0_RXD)—Offset 4BCh ....... 3380
65.3.118 Pad Configuration DWO (PAD_CFG_DWO0_UARTO0_TXD)—Offset 4C0h ....... 3381

February 2018

Order Number: 337018-002

Intel Atom® Processor C3000 Product Family
Datasheet
81



intel)

Intel Atom® Processor C3000 Product Family
Contents

65.3.119 Pad Configuration DW1 (PAD_CFG_DW1_UARTO_TXD)—Offset 4C4h....... 3384
65.3.120 Pad Configuration DWO0 (PAD_CFG_DWO0_SMB5_GBE_CLK)—Offset 4C8h . 3385
65.3.121 Pad Configuration DW1 (PAD_CFG_DW1_SMB5_GBE_CLK)—Offset 4CCh. 3388

65.3.122 Pad Configuration DWO (PAD_CFG_DWO0_SMB5_GBE_DATA)—Offset

1 10 o P 3389
65.3.123 Pad Configuration DW1 (PAD_CFG_DW1_SMB5_GBE_DATA)—Offset

1 3 o 3392
65.3.124 Pad Configuration DWO (PAD_CFG_DWO0_ERROR2_N)—Offset 4D8h ........ 3393
65.3.125 Pad Configuration DW1 (PAD_CFG_DW1_ERROR2_N)—Offset 4DCh........ 3396
65.3.126 Pad Configuration DWO (PAD_CFG_DWO0_ERROR1_N)—Offset 4EOh......... 3397
65.3.127 Pad Configuration DW1 (PAD_CFG_DW1_ERROR1_N)—Offset 4E4h......... 3400
65.3.128 Pad Configuration DWO (PAD_CFG_DWO0_ERRORO_N)—Offset 4E8h......... 3401
65.3.129 Pad Configuration DW1 (PAD_CFG_DW1_ERRORO_N)—Offset 4ECh ........ 3404
65.3.130 Pad Configuration DWO0O (PAD_CFG_DWO_IERR_N)—Offset 4FOh ............. 3405
65.3.131 Pad Configuration DW1 (PAD_CFG_DW1_IERR_N)—Offset 4F4h ............. 3408
65.3.132 Pad Configuration DWO (PAD_CFG_DWO0_MCERR_N)—Offset 4F8h .......... 3409
65.3.133 Pad Configuration DW1 (PAD_CFG_DW1_MCERR_N)—Offset 4FCh .......... 3412
65.3.134 Pad Configuration DWO (PAD_CFG_DWO0_SMBO0_LEG_CLK)—Offset 500h.. 3413
65.3.135 Pad Configuration DW1 (PAD_CFG_DW1_SMBO0_LEG_CLK)—Offset 504h.. 3416
65.3.136 Pad Configuration DWO (PAD_CFG_DWO0_SMBO0_LEG_DATA)—Offset 508h 3417
65.3.137 Pad Configuration DW1 (PAD_CFG_DW1_SMBO0_LEG_DATA)—Offset 50Ch 3420
65.3.138 Pad Configuration DWO (PAD_CFG_DWO0_SMBO0O_LEG_ALRT_N)—Offset

L0 0 o 3421
65.3.139 Pad Configuration DW1 (PAD_CFG_DW1_SMBO_LEG_ALRT_N)—Offset

Lo 1 o 3424
65.3.140 Pad Configuration DWO (PAD_CFG_DWO0_SMB1_HOST_DATA)—Offset

L0 o 3425
65.3.141 Pad Configuration DW1 (PAD_CFG_DW1_SMB1_HOST_DATA)—Offset

o 1 o 3428
65.3.142 Pad Configuration DWO (PAD_CFG_DWO0_SMB1_HOST_CLK)—Offset 520h 3429

65.3.

143 Pad Configuration DW1 (PAD_CFG_DW1_SMB1_HOST_CLK)—Offset 524h 3432

65.3.144 Pad Configuration DWO0 (PAD_CFG_DWO0_SMB2_PECI_DATA)—Offset

o731 o 3433
65.3.145 Pad Configuration DW1 (PAD_CFG_DW1_SMB2_PECI_DATA)—Offset

57 o 3436
65.3.146 Pad Configuration DWO (PAD_CFG_DWO0_SMB2_PECI_CLK)—Offset 530h. 3437
65.3.147 Pad Configuration DW1 (PAD_CFG_DW1_SMB2_PECI_CLK)—Offset 534h. 3440
65.3.148 Pad Configuration DWO (PAD_CFG_DWO0_SMB4_CSMEO_DATA)—Offset

51 7o P 3441
65.3.149 Pad Configuration DW1 (PAD_CFG_DW1_SMB4_CSMEO_DATA)—Offset

575 10 o 3444
65.3.150 Pad Configuration DWO0O (PAD_CFG_DWO0_SMB4_CSMEO0_CLK)—Offset

Lo 0o P 3445
65.3.151 Pad Configuration DW1 (PAD_CFG_DW1_SMB4_CSMEO_CLK)—Offset

o2 o 3448
65.3.152 Pad Configuration DWO0O (PAD_CFG_DWO0_SMB4_CSMEO_ALRT_N)—Offset

Lo o S 3449
65.3.153 Pad Configuration DW1 (PAD_CFG_DW1_SMB4_CSMEO_ALRT_N)—Offset

L o 3452
65.3.154 Pad Configuration DWO (PAD_CFG_DWO0_USB_OCO0_N)—Offset 550h....... 3453
65.3.155 Pad Configuration DW1 (PAD_CFG_DW1_USB_OC0_N)—Offset 554h....... 3456
65.3.156 Pad Configuration DWO (PAD_CFG_DWO_FLEX_CLK_SEOQ)—Offset 558h... 3457
65.3.157 Pad Configuration DW1 (PAD_CFG_DW1_FLEX_CLK_SEOQ)—Offset 55Ch... 3460
65.3.158 Pad Configuration DWO (PAD_CFG_DWO_FLEX_CLK_SE1)—Offset 560h... 3461
65.3.159 Pad Configuration DW1 (PAD_CFG_DW1_FLEX_CLK_SE1)—Offset 564h... 3464
65.3.160 Pad Configuration DWO (PAD_CFG_DWO0_GPIO_4)—Offset 568h ............. 3465

Intel Atom® Processor C3000 Product Family

Datasheet
82

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

February 2018

65.3.
65.3.
65.3.
65.3.

161 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_4)—Offset 56Ch..............
162 Pad Configuration DWO0 (PAD_CFG_DWO0_GPIO_5)—Offset 570h
163 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_5)—Offset 574h
164 Pad Configuration DWO0 (PAD_CFG_DWO0_GPIO_6)—Offset 578h
65.3.165 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_6)—Offset 57Ch..............
65.3.166 Pad Configuration DW0 (PAD_CFG_DWO0_GPIO_7)—Offset 580h
65.3.167 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_7)—Offset 584h
65.3.168 Pad Configuration DWO (PAD_CFG_DWO_SATAOQO_LED_N)—Offset 588h ....
65.3.169 Pad Configuration DW1 (PAD_CFG_DW1_SATAO_LED_N)—Offset 58Ch ....
65.3.170 Pad Configuration DWO (PAD_CFG_DWO_SATA1_LED_N)—Offset 590h ....
65.3.171 Pad Configuration DW1 (PAD_CFG_DW1_SATA1_LED_N)—Offset 594h ...

65.3.172 Pad Configuration DW0 (PAD_CFG_DWO0_SATA_PDETECT0)—Offset 598h.
65.3.173 Pad Configuration DW1 (PAD_CFG_DW1_SATA_PDETECTOQ)—Offset 59Ch.
65.3.174 Pad Configuration DWO (PAD_CFG_DWO_SATA_PDETECT1)—Offset 5A0h.
65.3.175 Pad Configuration DW1 (PAD_CFG_DW1)—Offset 5A4h
65.3.176 Pad Configuration DWO (PAD_CFG_DWO0_SATAQ_SDOUT)—Offset 5A8h ...
65.3.177 Pad Configuration DW1 (PAD_CFG_DW1_SATAQO_SDOUT)—Offset 5ACh ...
65.3.178 Pad Configuration DW0 (PAD_CFG_DWO0_SATA1_SDOUT)—Offset 5B0h ...
65.3.179 Pad Configuration DW1 (PAD_CFG_DW1_SATA1_SDOUT)—Offset 5B4h ...
65.3.180 Pad Configuration DWO (PAD_CFG_DWO0_UART1_RXD)—Offset 5B8h
65.3.181 Pad Configuration DW1 (PAD_CFG_DW1_UART1_RXD)—Offset 5BCh
65.3.182 Pad Configuration DWO (PAD_CFG_DWO0_UART1_TXD)—Offset 5C0h
65.3.183 Pad Configuration DW1 (PAD_CFG_DW1_UART1_TXD)—Offset 5C4h
65.3.184 Pad Configuration DW0 (PAD_CFG_DWO0_GPIO_8)—Offset 5C8h..............
65.3.185 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_8)—Offset 5CCh
65.3.186 Pad Configuration DWO (PAD_CFG_DWO0_GPIO_9)—Offset 5DOh
65.3.187 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_9)—Offset 5D4h
65.3.188 Pad Configuration DWO (PAD_CFG_DWO0_TCK)—Offset 5D8h
65.3.189 Pad Configuration DW1 (PAD_CFG_DW1_TCK)—Offset 5DCh
65.3.190 Pad Configuration DW0 (PAD_CFG_DWO_TRST_N)—Offset 5E0h
65.3.191 Pad Configuration DW1 (PAD_CFG_DW1_TRST_N)—Offset 5E4h
65.3.192 Pad Configuration DWO (PAD_CFG_DWO0_TMS)—Offset 5E8h
65.3.193 Pad Configuration DW1 (PAD_CFG_DW1_TMS)—Offset 5ECh
65.3.194 Pad Configuration DWO (PAD_CFG_DWO0_TDI)—Offset 5F0h

65.3.195 Pad Configuration DW1 (PAD_CFG_DW1_TDI)—Offset 5F4h

65.3.196 Pad Configuration DW0 (PAD_CFG_DWO0_TDO)—Offset 5F8h
65.3.197 Pad Configuration DW1 (PAD_CFG_DW1_TDO)—Offset 5FCh
65.3.198 Pad Configuration DWO (PAD_CFG_DWO0_CX_PRDY_N)—Offset 600h........
65.3.199 Pad Configuration DW1 (PAD_CFG_DW1_CX_PRDY_N)—Offset 604h........
65.3.200 Pad Configuration DWO (PAD_CFG_DWO0_CX_PREQ_N)—Offset 608h
65.3.201 Pad Configuration DW1 (PAD_CFG_DW1_CX_PREQ_N)—Offset 60Ch
65.3.202 Pad Configuration DW0 (PAD_CFG_DWO0_CTBTRIGINOUT)—Offset 610h...
65.3.203 Pad Configuration DW1 (PAD_CFG_DW1_CTBTRIGINOUT)—Offset 614h...
65.3.204 Pad Configuration DW0 (PAD_CFG_DWO0_CTBTRIGOUT)—O0Offset 618h
65.3.205 Pad Configuration DW1 (PAD_CFG_DW1_CTBTRIGOUT)—Offset 61Ch
65.3.206 Pad Configuration DWO (PAD_CFG_DWO0_DFX_SPARE2)—O0Offset 620h
65.3.207 Pad Configuration DW1 (PAD_CFG_DW1_DFX_SPARE2)—Offset 624h
65.3.208 Pad Configuration DW0 (PAD_CFG_DWO0_DFX_SPARE3)—Offset 628h
65.3.209 Pad Configuration DW1 (PAD_CFG_DW1_DFX_SPARE3)—Offset 62Ch
65.3.210 Pad Configuration DW0 (PAD_CFG_DWO0_DFX_SPARE4)—Offset 630h
65.3.211 Pad Configuration DW1 (PAD_CFG_DW1_DFX_SPARE4)—Offset 634h
65.3.212 Pad Configuration DWO (PAD_CFG_DWO0_SUSPWRDNACK)—Offset 638h ..
65.3.213 Pad Configuration DW1 (PAD_CFG_DW1_SUSPWRDNACK)—Offset 63Ch ..
65.3.214 Pad Configuration DWO (PAD_CFG_DWO0_PMU_SUSCLK)—Offset 640h
65.3.215 Pad Configuration DW1 (PAD_CFG_DW1_PMU_SUSCLK)—Offset 644h

Intel Atom® Processor C3000 Product

3489
3492
3493
3496
3497
3500
3501
3504
3505
3508
3509
3512

3541
3544
3545
3548
3549
3552
3553
3556
3557
3560
3561
3564
3565
3568
3569
3572
3573
3576

Family

Datasheet

Order Number: 337018-002

83



intel)

Intel Atom® Processor C3000 Product Family
Contents

65.3.216 Pad Configuration DWO (PAD_CFG_DWO_ADR_TRIGGER)—Offset 648h ... 3577
65.3.217 Pad Configuration DW1 (PAD_CFG_DW1_ADR_TRIGGER)—Offset 64Ch ... 3580
65.3.218 Pad Configuration DWO (PAD_CFG_DWO0_PMU_SLP_S45_N)—Offset 650h 3581
65.3.219 Pad Configuration DW1 (PAD_CFG_DW1_PMU_SLP_S45_N)—Offset 654h 3584
65.3.220 Pad Configuration DW0 (PAD_CFG_DWO0_PMU_SLP_S3_N)—Offset 658h.. 3585
65.3.221 Pad Configuration DW1 (PAD_CFG_DW1_PMU_SLP_S3_N)—Offset 65Ch.. 3588
65.3.222 Pad Configuration DW0 (PAD_CFG_DWO0_PMU_WAKE_N)—Offset 660h.... 3589
65.3.223 Pad Configuration DW1 (PAD_CFG_DW1_PMU_WAKE_N)—Offset 664h.... 3592
65.3.224 Pad Configuration DWO (PAD_CFG_DWO0_PMU_PWRBTN_N)—Offset 668h 3593
65.3.225 Pad Configuration DW1 (PAD_CFG_DW1_PMU_PWRBTN_N)—Offset 66Ch 3596
65.3.226 Pad Configuration DWO (PAD_CFG_DWO0_PMU_RESETBUTTON_N)—Offset

B70R e 3597
65.3.227 Pad Configuration DW1 (PAD_CFG_DW1_PMU_RESETBUTTON_N)—Offset
B74N i 3600

65.3.228 Pad Configuration DWO0 (PAD_CFG_DWO0_PMU_PLTRST_N)—Offset 678h.. 3601
65.3.229 Pad Configuration DW1 (PAD_CFG_DW1_PMU_PLTRST_N)—Offset 67Ch.. 3604
65.3.230 Pad Configuration DWO0 (PAD_CFG_DWO0_SUS_STAT_N)—Offset 680h ..... 3605
65.3.231 Pad Configuration DW1 (PAD_CFG_DW1_SUS_STAT_N)—Offset 684h ..... 3608
65.3.232 Pad Configuration DWO (PAD_CFG_DWO0_SLP_SO0OIX_N)—Offset 688h ...... 3609
65.3.233 Pad Configuration DW1 (PAD_CFG_DW1_SLP_SO0IX_N)—Offset 68Ch ...... 3612

65.3.234 Pad Configuration DWO (PAD_CFG_DWO0_SPI_CS0_N)—Offset 690h........ 3613
65.3.235 Pad Configuration DW1 (PAD_CFG_DW1_SPI_CS0_N)—Offset 694h........ 3616
65.3.236 Pad Configuration DWO (PAD_CFG_DWO0_SPI_CS1_N)—Offset 698h........ 3617
65.3.237 Pad Configuration DW1 (PAD_CFG_DW1_SPI_CS1_N)—Offset 69Ch........ 3620

65.3.238 Pad Configuration DWO (PAD_CFG_DWO0_SPI_MOSI_IO0)—Offset 6A0h... 3621
65.3.239 Pad Configuration DW1 (PAD_CFG_DW1_SPI_MOSI_I0O0)—Offset 6A4h... 3624
65.3.240 Pad Configuration DWO (PAD_CFG_DWO0_SPI_MISO_I01)—Offset 6A8h... 3625
65.3.241 Pad Configuration DW1 (PAD_CFG_DW1_SPI_MISO_I01)—Offset 6ACh... 3628

65.3.242 Pad Configuration DWO0 (PAD_CFG_DWO0_SPI_I02)—Offset 6BOh............. 3629
65.3.243 Pad Configuration DW1 (PAD_CFG_DW1_SPI_I02)—Offset 6B4h............ 3632
65.3.244 Pad Configuration DWO0 (PAD_CFG_DWO0_SPI_I03)—O0ffset 6B8h............. 3633
65.3.245 Pad Configuration DW1 (PAD_CFG_DW1_SPI_I03)—Offset 6BCh............ 3636
65.3.246 Pad Configuration DWO (PAD_CFG_DWO_SPI_CLK)—Offset 6CO0h............ 3637
65.3.247 Pad Configuration DW1 (PAD_CFG_DW1_SPI_CLK)—Offset 6C4h............ 3640
65.3.248 Pad Configuration DWO (PAD_CFG_DWO0_SPI_CLK_LOOPBK)—Offset

[t S 3641
65.3.249 Pad Configuration DW1 (PAD_CFG_DW1_SPI_CLK_LOOPBK)—Offset

1L o T 3644
65.3.250 Pad Configuration DWO (PAD_CFG_DWO0_ESPI_I00)—Offset 6D0h .......... 3645
65.3.251 Pad Configuration DW1 (PAD_CFG_DW1_ESPI_IO0)—Offset 6D4h .......... 3648
65.3.252 Pad Configuration DWO0 (PAD_CFG_DWO0_ESPI_I01)—O0Offset 6D8h .......... 3649
65.3.253 Pad Configuration DW1 (PAD_CFG_DW1_ESPI_I0O1)—Offset 6DCh.......... 3652
65.3.254 Pad Configuration DWO (PAD_CFG_DWO_ESPI_I102)—O0Offset 6EOh .......... 3653
65.3.255 Pad Configuration DW1 (PAD_CFG_DW1_ESPI_I02)—Offset 6E4h .......... 3656
65.3.256 Pad Configuration DWO (PAD_CFG_DWO0_ESPI_I03)—O0ffset 6E8h .......... 3657
65.3.257 Pad Configuration DW1 (PAD_CFG_DW1_ESPI_I03)—O0Offset 6ECh .......... 3660

65.3.258 Pad Configuration DWO (PAD_CFG_DWO0_ESPI_CS0_N)—Offset 6F0h ...... 3661
65.3.259 Pad Configuration DW1 (PAD_CFG_DW1_ESPI_CS0_N)—Offset 6F4h ...... 3664
65.3.260 Pad Configuration DWO (PAD_CFG_DWO0_ESPI_CLK)—Offset 6F8h .......... 3665
65.3.261 Pad Configuration DW1 (PAD_CFG_DW1_ESPI_CLK)—Offset 6FCh .......... 3668
65.3.262 Pad Configuration DWO (PAD_CFG_DWO_ESPI_RST_N)—Offset 700h ...... 3669
65.3.263 Pad Configuration DW1 (PAD_CFG_DW1_ESPI_RST_N)—Offset 704h ...... 3672
65.3.264 Pad Configuration DWO (PAD_CFG_DWO0_ESPI_ALRTO_N)—Offset 708h... 3673
65.3.265 Pad Configuration DW1 (PAD_CFG_DW1_ESPI_ALRTO_N)—Offset 70Ch... 3676
65.3.266 Pad Configuration DWO (PAD_CFG_DWO0_GPIO_10)—0Offset 710h ........... 3677

Intel Atom® Processor C3000 Product Family

Datasheet
84

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

65.3.267 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_10)—Offset 714h............ 3680
65.3.268 Pad Configuration DWO (PAD_CFG_DWO0_GPIO_11)—0Offset 718h............. 3681
65.3.269 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_11)—O0Offset 71Ch............ 3684
65.3.270 Pad Configuration DWO (PAD_CFG_DWO_ESPI_CLK_LOOPBK)—Offset

72710 | o PP 3685
65.3.271 Pad Configuration DW1 (PAD_CFG_DW1_ESPI_CLK_LOOPBK)—Offset

7272 o 3688
65.3.272 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_CMD)—O0Offset 728h........ 3689
65.3.273 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_CMD)—Offset 72Ch........ 3692

65.3.274 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_STROBE)—Offset 730h...3693
65.3.275 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_STROBE)—Offset 734h...3696

65.3.276 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_CLK)—Offset 738h......... 3697
65.3.277 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_CLK)—Offset 73Ch......... 3700
65.3.278 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_DO0)—Offset 740h .......... 3701
65.3.279 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_DO0)—Offset 744h .......... 3704
65.3.280 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_D1)—O0Offset 748h .......... 3705
65.3.281 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_D1)—Offset 74Ch .......... 3708
65.3.282 Pad Configuration DW0 (PAD_CFG_DWO0_EMMC_D2)—0ffset 750h .......... 3709
65.3.283 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_D2)—Offset 754h .......... 3712
65.3.284 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_D3)—O0ffset 758h .......... 3713
65.3.285 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_D3)—O0Offset 75Ch .......... 3716
65.3.286 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_D4)—O0ffset 760h .......... 3717
65.3.287 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_D4)—Offset 764h .......... 3720
65.3.288 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_D5)—O0Offset 768h .......... 3721
65.3.289 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_D5)—O0Offset 76Ch .......... 3724
65.3.290 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_D6)—O0ffset 770h .......... 3725
65.3.291 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_D6)—Offset 774h .......... 3728
65.3.292 Pad Configuration DWO (PAD_CFG_DWO0_EMMC_D7)—O0Offset 778h .......... 3729
65.3.293 Pad Configuration DW1 (PAD_CFG_DW1_EMMC_D7)—Offset 77Ch .......... 3732
65.3.294 Pad Configuration DWO (PAD_CFG_DWO0_GPIO_3)—Offset 780h.............. 3733
65.3.295 Pad Configuration DW1 (PAD_CFG_DW1_GPIO_3)—Offset 784h.............. 3736

66  SMBUS = PECI ..utuciuuuaruniaranuanssmsnsssenssmsssssssssssssssssssssssssssssssssssssssnssssssssssssssssnssssnsnnsns 3737
66.1 INtroduction @nd INAEX ...ciuiieiieiiiiiiiii it e e e et annanens 3737
67 Interrupt Steering and Control.........cccciimiiririirnrarnra s s s s 3738
67.1 INtroduction @nd INAEX ..uuieiiiiiiiiiii it a e s ereanreraneaneannas 3738
67.1.1 Sideband ReGISters .....iiviiiiiiiiii e 3739

67.2 Sideband RegiSters ... .o 3741
67.2.1 PIRQA Routing Control (PARC)—Offset 3100h .....ccevviiiiiiiriiiiiiiiieneneaen 3741
67.2.2 PIRQB Routing Control (PBRC)—Offset 3101h....cccvvviiiiiiiiiiiiiiieiaeenen 3742
67.2.3 PIRQC Routing Control (PCRC)—Offset 3102h ......cciciiiiiiiiiiiiiiiii s 3743
67.2.4  PIRQD Routing Control (PDRC)—Offset 3103h.......cccviiiiiiiiiiiiiiieienes 3744
67.2.5 PIRQE Routing Control (PERC)—Offset 3104h .......coovviiiiiiiiiiiee 3745
67.2.6  PIRQF Routing Control (PFRC)—Offset 3105h.......cccoieiiiiiiiiiiiiiieeeene 3746
67.2.7 PIRQG Routing Control (PGRC)—Offset 3106h........ccccviiiiiiiiiiiiiiiienen 3747
67.2.8 PIRQH Routing Control (PHRC)—Offset 3107h....cccivviiiiiiiiiiiiiieiaienen 3748
67.2.9 Message Decoder Control (MSGDC)—Offset 3120h ...ccvviviiiiiiiiiiiiiiinenens 3749
67.2.10 PCI Interrupt Route 0 (PIR0)—Offset 3140h .....ccovviiiiiiiiiiii e 3750
67.2.11 PCI Interrupt Route 1 (PIR1)—Offset 3142h ...ccovvviiiiiiiiiiiiiiic e, 3751
67.2.12 PCI Interrupt Route 2 (PIR2)—Offset 3144h .....cccoiviviiiiiiii e 3752
67.2.13 PCI Interrupt Route 3 (PIR3)—Offset 3146h ......c.cooviviiiiiiiiiiiieeeeeene 3753
67.2.14 PCI Interrupt Route 4 (PIR4)—Offset 3148h ...ccovvviiiiiiiiiiiii e, 3754
67.2.15 PCI Interrupt Route 5 (PIR5)—O0ffset 314Ah ....cciiiiiiiiiiiiiea 3755
67.2.16 PCI Interrupt Route 6 (PIR6)—O0ffset 314Ch .....coviiiiiiiiiiiiici e 3756
67.2.17 PCI Interrupt Route 7 (PIR7)—O0ffset 314Eh ......ccvvviiiiiiiiiiiiiiii e, 3757

February 2018

Order Number: 337018-002

Intel Atom® Processor C3000 Product Family
Datasheet
85



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

67.2.18 PCI Interrupt Route 8 (PIR8)—Offset 3150hN.....ccccviviiiiiiiiiiiiiiieieene 3758
67.2.19 PCI Interrupt Route 9 (PIR9)—Offset 3152h....cciiiiiiiiiiiiiie e 3759
67.2.20 PCI Interrupt Route 10 (PIR10)—Offset 3154h ......cccoviiiiiiiiiiiiien 3760
67.2.21 PCI Interrupt Route 11 (PIR11)—Offset 3156h ....ccvvvviiiiiiiiiiiiiiiicinens 3761
67.2.22 PCI Interrupt Route 12 (PIR12)—Offset 3158h ....ccccvvviiiiiiiiiiiiineee 3762
67.2.23 General Interrupt Control (GIC)—Offset 31FCh.....c.cvviiiiiiiiiiiiiiieiens 3763
67.2.24 Interrupt Polarity Control 0 (IPCO)—Offset 3200h ........ccooviviiiiiiiiiininennns 3765
67.2.25 Interrupt Polarity Control 1 (IPC1)—Offset 3204h ........ccooviiiiiiiiiininenne. 3765
67.2.26 Interrupt Polarity Control 2 (IPC2)—Offset 3208h .......ccceiviiiniiiiiiiienne, 3765
67.2.27 Interrupt Polarity Control 3 (IPC3)—Offset 320Ch ......ccccvviiiiiiiiiiiiiiiens 3766
67.2.28 Interrupt Blocking Control (IBC)—Offset 3220h ......ccoovvviiiiiiiiiiiiieene 3766
67.2.29 Interrupt Edge-Trigger Extension 0 (IETEQ)—Offset 3230h..........cccevvvenn 3766
67.2.30 Interrupt Edge-Trigger Extension 1 (IETE1)—Offset 3234h..........c.cc.eenee. 3767
67.2.31 Interrupt Edge-Trigger Extension 2 (IETE2)—Offset 3238h..........ccevntnee. 3767
67.2.32 Interrupt Edge-Trigger Extension 3 (IETE3)—Offset 323Ch .................... 3767
67.2.33 ITSS Power Reduction Control (ITSSPRC)—Offset 3300h........ccvcvvvnvinnnnn, 3768
67.2.34 SIDE Clock Timing (SIDECT)—Offset 3304h .....ccoovviiiiiiiiiiiiiiiiiieeeen 3769
67.2.35 IPCI Clock Timing (IPCICT)—Offset 3306h ....cccceviiiiiiiiiiiiie e 3770
67.2.36 PGCB Clock Timing (PGCBCT)—Offset 3308h.......cccviiiiiiiiiiiiiiieeee 3770
67.2.37 Uncorrectable Error Mask (UEM)—Offset 3320h ......cooiiiiiiiiiiiiiiienen 3771
67.2.38 Uncorrectable Error Severity (UEV)—Offset 3324h .......cccoiiiviiiiiiiinnne. 3772
67.2.39 Correctable Error Mask (CEM)—Offset 3328h ......cccovviiiiiiiiiiiiinien 3773
67.2.40 NMI Control (NMI)—Offset 3330N ..uiiiiiiiiiii i e 3774
67.2.41 Master Message Control (MMC)—Offset 3334h.....ccccoviiiiiiiiiiiiiiiiiiiins 3775
67.2.42 Master Message Status (MMSTS)—O0ffset 3336h ....c.ovviiviiiiiiiiiiiiiniees 3775
67.2.43 HPET Offload Scale Value (HOFFVAL)—Offset 3400h.........c.ccoviviiininnnne. 3776

68 PHY - High-Speed I/O ....ccccimiiirarursinimiaiasasasasassssssssasasasasasasassssssssnsnsasasasssssnnnnnnns 3777
(S 70 A oYl /o Yo [ oxufo ] =T o Lo B o To 1<) G PP 3777
68.1.1  Sideband RegiSterS......iuiiiiiiiiiii i 3778

68.2 Sideband REGISTEIS .uiuiiiiiii i e et a et a et aeas 3788
68.2.1 PCS_DWORD10 (pcs_dword10)—Offset 28h.......cccvveieiiiiiiieiiieienennnenes 3788
68.2.2 TX_DWORDS5 (tx_dword5)—O0ffset 94h ......cccoiiiiiiiiiiii e 3789
68.2.3 TX_DWORDG6 (tx_dword6)—Offset 98N .......coeviiiiiiiiiii e 3790
68.2.4 TX_DWORD7 (tx_dword7)—O0ffset 9Ch......cccciiiiiiiiiiiiiiiii i 3791
68.2.5 TX_DWORD19 (tx_dword19)—O0ffset CCh....coviiiiiiiiiiiiiiiic i 3792
68.2.6 RX_DWORD20 (rx_dword20)—Offset 150h .....c.cvviiiiiiiiiiiiiiiiieieeeee 3792
68.2.7 RX_DWORD21 (rx_dword21)—O0ffset 154h .....cccovviiiiiiiiiiceeeee 3793
68.2.8 RX_DWORD25 (rx_dword25)—O0ffset 164h .......ccooviviiiiiiiiiiiieea 3794
68.2.9 RX_DWORD26 (rx_dword26)—O0ffset 168h ........cccoieiiiiiiiiiiiiiieene 3794

69 Model-Specific Registers (MSR)...ccciirimrerariarsmrerasrarsnsarsssassssasassassnsasassassnsnsansassnsnss 3795
69.1 INtroduction @nNd INAEX ..uiuiieiieiit ittt et a e e e e ae e eaeaneaees 3795
69.2 Model Specific REGIStErS (MSRS) ..uiiiiiiiiii it i e e et aneans 3801
69.2.1  (006h) IA32_MONITOR_FILTER_SIZE .....iuiiiieiiiiiiie e eeeeneeeenes 3801
69.2.2  (017h) IA32_PLATFORM _ID ..utiuiitiitiiiit ittt nt it et vt ae e ne e eneaas 3802
69.2.3  (01Bh) IAB2 _APIC _BASE ...ttt et aeaa 3802
69.2.4 (02Eh) MSR_PIC_MSG_CONTROL .tutiutiiiiiitiieienseie i ienasnesennsneeneenenens 3803
69.2.5 (033h) MSR_MEMORY_CONTROL .tuutiuiitiieieeiininesaresnseneeneensnnsneeneansnnss 3803
69.2.6  (034h) MSR_SMI_COUNT .uttitiiitiitiie it et e ae s e saeae s e seaneneeaeanenss 3803
69.2.7 (035h) CORE_THREAD_COUNT ...tiitiiiiiiiiiie ittt st seenas e sennsneenenneeas 3804
69.2.8  (039h) MSR_THREAD _ID..uiiuiiiiitiitiiiiiie ittt s st ae e e ae e eaeeas 3804
69.2.9  (03Bh) IA32_TSC_ADJUST .uiieiiiieie e eeeae e ae e e e eeeneeaeeaeeeaeenenes 3804
69.2.10 (04EN) MSR_PPIN _CT L ttutititiitieitietianae it esaeaaeeieessae e eneaaeneeaeaneanenens 3805
69.2.11 (04FN) MSR _PPIN ...ttt ettt a e e e ae e eneea 3805
69.2.12 (052h) SMM_MCA_CONTROL .tuuiitiitiiiieiteit it iente it aesesneneeaeenenas 3805

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
86 Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

69.2.13
69.2.14
69.2.15
69.2.16
69.2.17
69.2.18
69.2.19
69.2.20
69.2.21
69.2.22
69.2.23
69.2.24
69.2.25
69.2.26
69.2.27
69.2.28
69.2.29
69.2.30
69.2.31
69.2.32
69.2.33
69.2.34
69.2.35
69.2.36
69.2.37
69.2.38
69.2.39
69.2.40
69.2.41
69.2.42
69.2.43
69.2.44
69.2.45
69.2.46
69.2.47
69.2.48
69.2.49
69.2.50
69.2.51
69.2.52
69.2.53
69.2.54
69.2.55
69.2.56
69.2.57
69.2.58
69.2.59
69.2.60
69.2.61
69.2.62
69.2.63
69.2.64
69.2.65
69.2.66
69.2.67

February 2018
Order Number: 337018-002

(079h) TA32_BIOS_UPDT_TRIG ..ecueveeeeeseeseeeeeeeseeseeeeeeeseeeeeeenee s 3806
(07Ah) MSR_SGX_FEATURE_ACTIVATION ......eeveereeieeeeeeeseseeeeseeesnns 3806
(08Bh) TA32_BIOS_SIGN_ID .....ecieveeieeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeesee s 3806
(09Bh) TA32_SMM_MONITOR_CTL ....vvieiieeieeieeeeeeeseeeseteesieesiesseae s 3806
(09ER) TAB2_SMBASE. ... .ceiuereeeeieieeiteesteeeteeetesseteesresstesstesseessreesraeas 3807
(OCLN) TA32_PMCO vt seee et eeeeeeete e et e et e e st e e estn e st e e sre s e e s sraesaeeas 3807
(OC2R) TA32_PMCL e eee e e e e e e e e e e e e e eee e e nee e 3807
(OC3R) TA32_PMC2 .o ee e e e e e e ne e 3807
(OCAN) TA32_PMC3 ..o ee e ee e eee e 3807
(OCER) MSR_PLATFORM_INFO .......uviiuieieeiseeeeeeeseeeeeeeeee e eeese e 3808
(OE2h) MSR_PKG_CST_CONFIG_CONTROL......cveieureiueeiereeneeeeseeenens 3810
(OE4h) MSR_PMG_IO_CAPTURE_BASE ........ccueiiueeieiieeieeieeserseeesaesnens 3811
(OE7H) TAB2_MPERF ...t e eeee e e e e e eee e rae s 3811
(OEBI) TAB2_APERF ....eeeeeeeeeeeeeee e e e e e e e e e e e e e e e eee e e seee e 3811
(OFER) TA32_MTRRCAP ...t ee e e e e eee e 3812
(1200) POWER_MISC ... eeiee e se e e e eeee e ees e eeeseneeeesee s 3812
(121h) EMULATE_PM_TMR ...oeeeeeeeieeeeeeeeeeee e e e e see e e ses e s 3813
(139h) INITIAL_BOOT_BLOCK_COMPLETE.......ccveeruereteeieeesereiueeseesenens 3813
(13Ch) FEATURE_CONFIG ....eveeeeeeeeeeeeeeeeeeeeeseeeeee e e seeeeaeeeenee e 3813
(140h) FEATURE_ENABLES .....eveeteeseeeeeeeeseeeeeeeeeeeeeeeeeesee e e nne s 3814
(15Ch) PERMEM_CONFIG_INFO .....uveeeeeeeeeeeeseeeeeeeeeeeeee e e eeeesee e 3814
(15Dh) PERMEM_CTRLR_INDEX .....veeiuvieeeeieeeseeeeseesseeeeeeeseseeeesee s 3814
(15Eh) PERMEM_CTRLR_ID ...c.uviieieeseeeeeeeeeeeeeeee e e eeee e e sessee s 3814
(174h) TA32_SYSENTER_CS ....eveeveeieieeeieeieeesetesseesseeseteestesstesseaesnnens 3815
(175h) TA32_SYSENTER _ESP. .. ..veeeeeeeeeeeeeeeeeeeeeeseeeseeeseeseneeeeenennaenens 3815
(176h) TA32_SYSENTER_EIP ..eeveeeeeeeeeeseeeeeeeeeeeseeeaeeeseesenaeeeeseeeenens 3815
(1790) TAB2_MCG_CAP... .o e eee e e e e eee e eee e e 3816
(17AN) TA32_MCG_STATUS ...eeeeeeeeeeeeeeeeee e e eeeee e e ees e s 3816
(17Dh) MSR_SMM_MCA_CAP.....oeeeeeieeeeeeeseee e e e e eeee e e e eee e e s 3817
(17Fh) MSR_ERROR_CONTROL ......vviiuvieiieieiesiteeseesstesstessiesseeesseeesneas 3817
(186h) TA32_PERFEVTSELD ...veveeeeeeeeeeeeeseeeeeeeeseeaeeeeeeeseeseneeneennens 3818
(187h) TA32_PERFEVTSELL .vveteveeeeeeeeeeeeseeeeeeeseeeeeeeeeeeseeeeeeneennens 3818
(188h) TA32_PERFEVTSELZ ...eeeeeeeeeeeeeeeeeeeeeeee e e eeeeeeeeee e e eae s 3818
(189h) TA32_PERFEVTSELS ...euevieeieeeeeeeeeeeeeeeeeeeeeeseeeeeesee s e s see s 3819
(198h) TA32_PERF_STATUS ..oceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesee e e sae s 3819
(1990) TAB2_PERF_CTL 1.uveevieieieeeiesseeeeeteeeeeeste et sseeesetassresseessraeseeeas 3819
(19Ah) TA32_CLOCK_MODULATION ....vveeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeseeennens 3820
(19Bh) TA32_THERM_INTERRUPT ....evveeeeeeeeeeeeeeeeeeeeeeeeeseeseeesee s 3820
(19CH) TA32_THERM_STATUS ..eeeeeeeeeeeeeeeeeeeeeee e e eeeeeeeeeeeeeeeee e e 3821
(19Dh) MSR_THERM2_CTL....eeeieeieeeeeeeeeeeee e e eeeeee e e eee e e 3822
(1A0N) TA32_MISC_ENABLE .....uveeeveeeeeee e eee e e e e eeeeeeeeeeeeee e s 3823
(1A1h) PACKAGE_THERM_MARGINBD........ccveiveeieeisieeieeesereeesseeenens 3824
(1A2h) MSR_TEMPERATURE_TARGET ...eevveeeeeeeeeeseeeeeeeseeeeeeeeeeneeesenens 3824
(1A4h) MSR_MISC_FEATURE_CONTROL......cueeiivieiviiiieeiteesessiesseeesenens 3824
(1A6h) MSR_OFFCORE_RSP_0....eeeveeeeeseeeeeeeeeseeeeeeeseeeseneeeeenen e 3825
(1A7h) MSR_OFFCORE_RSP_L.....ceeieiuieieeeeeeeeeeeeeeeeeeee e s 3825
(1A8h) THREAD_SW_DEFEATURE ......vveeeeeieeeeeeeeseeeeeeeeeeeses e e e see s 3825
(1AAR) MSR_MISC_PWR_MGMT ......eeiueeeieieeeseeeeseeseieeeeeseseeeesae s 3825
(1ADh) MSR_TURBO_RATIO_LIMIT ....uvieviiieiesieeeieiesiesseeesteseeveesree s 3826
(1AEh) MSR_TURBO_RATIO_LIMITL ...uvviiviiieiesieieseieeeteesreesieseeeessieeaneas 3826
(1BOh) IA32_ENERGY_PERF_BIAS......ueeeueeeeeeeeeeeeeeseeseeeeeseesseeeseeenenens 3826
(1B1h) IA32_PACKAGE_THERM_STATUS ...ecveeeeeeeeeeeeeeeeeseeeeeeeneesenens 3827
(1B2h) IA32_PACKAGE_THERM_INTERRUPT .....oviieviiteeeeeeeeeeeeeesee e 3828
(1C6h) DEBUG_RESOURCE_STATUS.......cviiieieeieieseeeseieeseeseneeessensneas 3828
(1C8N) MSR_LBR_SELECT ....vveveeeteeseeeeeeeeeeeeseteeseesseeeeeeesienaeaeeseeesneas 3829

Intel Atom® Processor C3000 Product Family
Datasheet
87



n ® Intel Atom® Processor C3000 Product Family
l n te I Contents

69.2.68 (1C9h) MSR_LASTBRANCH_TOS ... .eeeveeieeeeeeeeeeeeeeeeeeeeseeeseeeeieereeneanens 3829
69.2.69 (1D9N) IA32_DEBUGCTL ...evveeeeeeeeseeeeeeeeseeeeeeeeeeseeeeeeeseesseeeseneeeens 3830
69.2.70 (1E3h) DEBUG_ERR_INI_CTL...uueiiueieueeieeeeeeeseeeseeeeeeeseesseeeeeeseen e 3830
69.2.71 (1E4h) DEBUG_ERR_INI_CTL2 . .eiiuiiiueeieereieeseeseeseieesessenseeeeseneeneas 3831
69.2.72 (1E6h) PIC_DEBUG_MODES........ccueiiveiiiteeiriesieeeteesiesiessresainssessenas 3832
69.2.73  (1FOR) VLW_CAPABILITY ....uvviiuvieiresieteestesseessteesresssaesenesssessstesssessneas 3834
69.2.74 (1FCh) MSR_POWER _CTL ...uuveeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeneeneanens 3835
69.2.75 (281h) IA32_MC1_CTL2 (L2 CACHE) w..eveeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeesen e 3836
69.2.76 (282h) IA32_MC2_CTL2 (FEC) .veeeeeeeeeeeeeeeeeeeeeeee e eeee e eeeeeee e e 3836
69.2.77 (283h) IA32_MC3_CTL2 (MEC).....veeieeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeseee e 3836
69.2.78 (284h) IA32_MCA_CTL2 (SA) e..uvieieeeeeeeeeeeeeeeeeeeeeeeeee e e e eee e e seen e 3836
69.2.79 (285h) IA32_MC5_CTL2 (PMU)....cviiieiieiieeieieeeieeeeeesieeeeeseeseteesesaeneas 3837
69.2.80 (286h) IA32_MCE_CTL2 (SA) e.ueveeseeeeeeeeeeeeeeeeeeeeeseeeeeeeeseeesee e e eseneaens 3837
69.2.81 (287h) IA32_MC7_CTL2 (MEM 0) ..vveeeveeeeeeeeeeeeeeeeeeeeeeeseeeseeaeeeeseeneanens 3837
69.2.82 (288h) IA32_MC8_CTL2 (MEM 1) .eeiiueeeeeeeeee e eee e 3838
69.2.83 (2EON) NO_EVICT_MODE ....oviieieieeeeieeseeeeeeeeeeeee e eeeseeeeeesen e 3838
69.2.84 (2FFh) IA32_MTRR_DEF_TYPE ....ccueiiueeieeeeeeeeeeseeeeeeeeeeseeneeeesen e 3838
69.2.85 (300h) MSR_SGXOWNERD........eeeiviiierreresseessteeeeesseesseesseessetessessneas 3839
69.2.86 (301h) MSR_SGXOWNERL .. vveeeveeeeeeseeeeeeseeeeeeeseeeseeeseeeseeeaeeeneeneenens 3839
69.2.87 (309N) IA32_FIXED_CTRO «..vveeeeeeseeeeereeseeeeeeeseeeseeeeeeeseeeseeaeeeneeneinees 3839
69.2.88 (30Ah) IA32_FIXED_CTRI ..uuvieueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeen e 3839
69.2.89 (30Bh) IA32_FIXED_CTR2 ....eiiueieieeeeeeeeeeeeeeeeeeeeeeseeeeeesessenesen e 3839
69.2.90 (345h) IA32_PERF_CAPABILITIES .......ecieieeeeieeeseeeeeeseesseneeeeseeneeneas 3840
69.2.91 (38Dh) IA32_FIXED_CTR_CTRL...cueiiueietesieersiteeiresseeesseesseesseressessness 3840
69.2.92 (38Eh) IA32_PERF_GLOBAL_STATUS ..oeeiueeeeeeeeeeeeeeeeeseeeseeeeeeneeneenens 3841
69.2.93 (38Fh) IA32_PERF_GLOBAL_CTRL ..eevvveeveeeeeeeeeeeeeseeeeeeeeseeeseeereessenens 3842
69.2.94 (390h) IA32_PERF_GLOBAL_STATUS_RESET ....oeeieieeeeseeseeeeeeeseensannns 3843
69.2.95 (391h) IA32_PERF_GLOBAL_STATUS_SET ...uviiiueeieeieieeseeseeeeeeeseenaennns 3844
69.2.96 (392h) IA32_PERF_GLOBAL_INUSE ......ccvvieeeieeeeeeeeseeeeeeseesseeeseee e 3844
69.2.97 (3F1h) TA32_PEBS_ENABLE ......eeivieieiieiesieeesieeeteeseeeeeeesseesseessreneneas 3845
69.2.98 (3F8h) MSR_PKG_C3_RESIDENCY .....eveeiueeeeeeeeeseneseeeseeeseesseeeniessinens 3845
69.2.99 (3F9h) MSR_PKG_C6_RESIDENCY .....eveeieeeseeeeeeseeeseeesieeseeeseeeseessinens 3845
69.2.100 (3FCh) MSR_CORE_C3_RESIDENCY .....eceueteoueesoeeseeeeeeeeseesseeeeeeeeseneanens 3845
69.2.101 (3FDh) MSR_CORE_C6_RESIDENCY ......cvvieeeeeeeeeseeeseeesesseesseeeseeneenens 3846
69.2.102 (3FEh) MSR_CORE_C7_RESIDENCY .....ccoveeieeieeueeseeeseeeeeesseesseeeseenseneas 3846
69.2.103 (400h) IA32_MCO_CTL (BIU) ...eveeveiiereeieesseeeeeieeseessiesseesseesseteeseensneas 3846
69.2.104 (401N) TA32_MCO_STATUS ..eeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e seeeeeeeneeneenens 3847
69.2.105 (402h) IA32_MCO_ADDR (BIU) «.euveeiereeeeeeeeeseeeeeeeeseeeeeeeeseeeseeeeieerenens 3848
69.2.106 (404h) IA32_MC1_CTL (L2 CACHE) ... eveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseneaens 3848
69.2.107 (405h) IA32_MC1_STATUS (L2 CACHE) ... eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneanens 3849
69.2.108 (406h) IA32_MC1_ADDR (L2 CACHE).....cveeeeeeeeeeeeeeeeeseeeeeeeeeeeeen e 3851
69.2.109 (408h) IA32_MC2_CTL (FEC) ...uvieiveeeeeeeieeeseeeeeeeeseeseeeeeseneeteesen e 3851
69.2.110 (409h) IA32_MC2_STATUS (FEC) .vvteeveeeeeeeeeeeeeeeseeeeeeeseeeseeeeeeneeneanens 3852
69.2.111 (40Ah) TA32_MC2_ADDR (FEC) .....veiivieeieeeieieiiieeireesieeseesssesaeiesseessneas 3854
69.2.112 (40Ch) TA32_MC3_CTL (MEC) .eveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeaeeeeneeneanens 3854
69.2.113 (40Dh) IA32_MC3_STATUS (MEC) .....vveeeeeeeeeeeeeeeeeeeeeeeeseee e e eeee e 3855
69.2.114 (40Eh) IA32_MC3_ADDR (MEC) ....veiiueeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e seee e 3855
69.2.115 (410N) TA32_MCA_CTL (SA).ueiueieireeieeeieeeseeeeeeseeseeesessesseeeseeneeneas 3856
69.2.116 (411h) IA32_MCA_STATUS (SA)....viiireieireeiririiieeiteesieseessresaeiessresseeas 3858
69.2.117 (412h) TA32_MCA_ADDR (SA)...eiiitieieereiteeiriesiieeeteesisaeessressitessresseeas 3860
69.2.118 (413N) IA32_MCA_MISC (SA) .evreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeee e 3860
69.2.119 (414h) IA32_MC5_CTL (PMU) ..eveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeereen e 3861
69.2.120 (415h) IA32_MC5_STATUS (PMU) ....evveeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeee e 3863
69.2.121 (416h) IA32_MC5_ADDR (PMU) ....veeiviiiiieieeesieeeeeseeeeeesesseieeeee s 3864
69.2.122 (417h) IA32_MC5_MISC (PMU) ....eveveeeieseeeese e e see e e sesseneeee s 3864

Intel Atom® Processor C3000 Product Family

Datasheet
88

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

February 2018

69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.
69.2.

123 (418h) TA32_MCE_CTL (SA) weeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e ee e e e ree e e e, 3865
124 (419h) TA32_MCE_STATUS (SA) .eveeeieeeeeeeeeeeeeeeeeeeeeeeeeeeereee e e, 3867
125 (41Ah) TA32_MCE_ADDR (SA) ..eeeeeeeeeeeeeeeeeeeeeeeeeee e e ee e ee e, 3867
126 (41Ch) TA32_MC7_CTL (MEM 0)...uvieeieieeeeeeeeseeeeeeeeeeesee e eee e 3868
127 (41Dh) IA32_MC7_STATUS (MEM 0) ..eeevriveeirieieeeireeseieseiessressneseneens 3870
128 (41Fh) TA32_MC7_MISC (MEM 0)...eeveiieereieieieeeseeeesteesieeseessaesaeneeenenns 3871
129 (420h) TA32_MC8_CTL (MEM 1) ...ueeeieeeeeeeee e e e, 3872
130 (421h) IA32_MC8_STATUS (MEM 1) ...veeeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 3874
131 (423h) IA32_MC8_MISC (MEM 1)...eceeeeeeeeee e ee e, 3874
132 (4C1H) TA32 A PMCO... .o eee e e e e 3874
133 (4C20) TAB2_A_PMCL....ueieiieeeee e ee e 3875
134 (4C30) TA32_A_PMC2....uvieiieieee e et e et ae e 3875
135 (4CAN) TA32_ A _PMC3...eeeeeeeeeeee et 3875
136 (4EOh) MSR_SMM_FEATURE_CONTROL. .. ..vveteeeeeeeeeeeeeeeeeeeeeesee e, 3875
137 (4E2h) MSR_SMM_DELAYED ... ..cueeeeeeeeeeeeeeeseeeeeeeeeeeeeee e eeee e e, 3876
138 (4E3h) MSR_SMM_BLOCKED ........veeiueeeeeeeeeeseeeeeeeeeeeeeeeeseeeeee e 3876
139 (500h) IA32_SGX_SVN_STATUS ....eciueieeeeeeeseeeeeeeeee e e e eeesee e, 3876
140 (503h) MSR_SGX_DEBUG_MODE ........ccoveeiuieieieeeteesessieeeessesseneeeneens 3877
141 (560h) IA32_RTIT_OUTPUT_BASE....uvieieeeeeeseeeeeeeseeeseeeeeeeereeeaeeeeeeens 3877
142 (561h) IA32_RTIT_OUTPUT_MASK_PTRS ....vveeeeeeeeeeeeeeseeeeeeeeieeseeaeeees 3877
143 (5700) TA32_ RTIT_CTL..ueeeeeeeeeeeeeeeeee e e eeee e e e ee e e ee e, 3878
144 (571h) ARR_CR_RTIT_STATUSIA32_RTIT_STATUS......ceiveroereerereraennn. 3878
145 (572h) IA32_RTIT_CR3_MATCH .....eeieeioeeeeeeeeeeeeeeeee e e, 3878
146 (580h) IA32_RTIT_ADDRO_A....cciivieieieieeeiueeseieseeeeseeseeeeeeeseessaeeenee e 3878
147 (581h) TA32_RTIT_ADDRO_B....eeeeeesoeeeeeeeeeeseeeseeeeseeeseeeeeeereeeaeeeeeeeen, 3879
148 (582h) IA32_RTIT_ADDRI_A...uvieieeeeeeeeeeeeeeeseeeeeeeeeee e e eeeeereeeeeeeeeee e, 3879
149 (583h) IA32_RTIT_ADDRI_B....eeeueeeeeeeeeeeeeseeeeeeeeeee e ee e eeee e e, 3879
150 (600h) TAB2_DS_AREA ....eeeeiieeeeeeeeeeeeeee e ee e e e e e e eee e e, 3879
151 (601h) MSR_VR_CURRENT_CONFIG ......uvreueeeeeeseeeeeeseeseeeeeesseneenenn, 3880
152 (603h) MSR_VR_MISC_CONFIG ......ccvreireeieeeseeeeereesesseeeeseesseesenessneeans 3880
153 (606h) MSR_RAPL_POWER_UNIT ...eeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeneeen, 3881
154 (610h) MSR_PKG_POWER_LIMIT ...eeevieeeeeeeseeeeeeeseeeeeeeeeeneeeaeeeeeeen, 3882
155 (614h) MSR_PKG_POWER_INFO .....ccuvieeeeeeeeeeeeeeeeseeeeeeeeeeeeeneeee e, 3884
156 (615h) PPL3_CONTROL....e..uviieeeeeieeeeeeeeeeeeseeeeeesee e e e e e see e e e eeee e, 3884
157 (618h) MSR_DRAM_POWER_LIMIT ......cciueeiueeseieeeeeseeseeeeesseeesenee e, 3885
158 (61Ch) MSR_DRAM_POWER_INFO........ccvuiiiriieeeeeeseeeeteeseesseeseneesneeans 3886
159 (633h) MSR_PKGC_IRTL3 1..eveeeveeeeeeeeeeeeeeeeeeseeeeeeseee e e eeeeseeeaeeeeee e, 3887
160 (634h) MSR_PKGC_IRTLA «..vveeeeeeeeeeeeeeeeeeeeee e eee e e e e eee e e e, 3887
161 (635h) MSR_PKGC_IRTLS ..oveeeeeeeeeeeeeeeeeeeeeee e e e e eeeeeeeeee e e, 3888
162 (639h) MSR_PPO_ENERGY_STATUS .....ccuveeiueeeeeeeeeseeeeeeeeeeseeeeee e, 3888
163 (641h) MSR_PP1_ENERGY_STATUS .....cetueeeeeieeeeeeseeeeeeeeeeeeeeeee e, 3889
164 (64Ch) MSR_TURBO_ACTIVATION_RATIO .....ccvieiueeieeeeieeeeeseeeeieeeeeas 3889
165 (64Fh) MSR_CORE_PERF_LIMIT_REASONS. ....c.uveeoeeeeeeeereseeeieeseeenenen, 3890
166 (80FN) TA32_X2APIC_SIVR.......eeeiuieieieiieeitieseisseteestessieessessaessereesren e, 3891
167 (828h) TA32_X2APIC_ESR....veseeeeeeeeeeeeeeeeeeeeeeeeee e e e eeeeeeeeneeeeeee e, 3891
168 (82Fh) IA32_X2APIC_LVT_CMCI ....eeeeeieeeeeeeee e eeee e, 3892
169 (830h) IA32_X2APIC_ICR ...oveeeeeeeeeeeeeeeee e eeeeeee e e e e eee e e, 3893
170 (832h) IA32_X2APIC_LVT_TIMER.......eiiiureiueeieeeeeeeeseeseeeeeeeseeseneeeeee e 3894
171 (833h) IA32_X2APIC_LVT_THERMAL ...cuvriiieirieieeeeteeseee e seeeseae e 3895
172 (834h) TA32_X2APIC_LVT_PMI ...cuviiiuiiiieeieieseieeeteesteesie e siee e enee e 3895
173 (835h) TA32_X2APIC_LVT_LINTO c.vveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 3896
174 (836h) TA32_X2APIC_LVT_LINTL cuvveieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseee e e e, 3897
175 (837h) IA32_X2APIC_LVT_ERROR .......eeiueeieeeeeeeeeseeeeeeeeeeeeeeeeee e, 3897
176 (838h) IA32_X2APIC_INIT_COUNT .. .veeiteeieerereeeeeeseeeeeeeseesseeeeeeeseeeean, 3898
177 (839h) IA32_X2APIC_CUR_COUNT .....veiiueeiueeeeeeeeeeseeeeeeeeeeeeeeeeeee e, 3898

Intel Atom® Processor C3000 Product Family
Datasheet

Order Number: 337018-002 89



intel)

Intel Atom® Processor C3000 Product Family

Contents
69.2.178 (83Eh) IA32_X2APIC_DIV_CONF ...ttt e enenneeneannans 3898
69.2.179 (83Fh) IA32_X2APIC_SELF _IPI ..ottt e eneeneea 3898
69.2.180 (C80h) IA32_DEBUG_FEATURE ...ttt et et aeenennae 3899
69.2.181 (C8Fh) IA32_PQR _ASSOC ...ttt ittt it et a e e aaaes 3899
69.2.182 (D10h) IA32_L2 QOS_MASK 0 ..uuiitiiriiieiiieiate i sisseneraesaesnsesaeannens 3899
69.2.183 (D11h) IA32_L2 QOS_MASK 1. iiiitiiiiiiiiieiiteiieie it aneaesaterneaanens 3900
69.2.184 (D12h) IA32_L2_ QOS_MASK 2. .uiiitiiriiieinieiateinesanssnesaneransaesnnerneannnans 3900
69.2.185 (D13h) IA32_L2 QOS_MASK 3. iiiitiitiiitiatiareitranesnesaneraneaesnneraeanneans 3900
69.2.186 (D90N) IAB2 _BNDCFGS....iititiiitiit ittt ittt ae e ae e eneaean 3901
69.2.187 (DADN) IAB 2 XSS o tiiitiii it i e e e e ey 3901
69.2.188 (CO000080N) IAB2 EFER ..ciuiiitiiiii ittt et e aaeaaaes 3901
69.2.189 (CO000081h) IAB2 STAR ittt eaeaaaans 3902
69.2.190 (CO000082h) TAB2 LSTAR . ittt ittt ea e tae e aae s aneeaeaareaanerneannans 3902
69.2.191 (CO000083N) IAB2 _CSTAR ettt et aae it s s s saneaeaarernnaaeannanns 3902
69.2.192 (CO000084h) IAB2 _FMASK ..ottt et e s e s e e s e e aneanenns 3902
69.2.193 (CO000100h) IAB2 FS BASE ...ciitiiiiiii it i e aeas 3903
69.2.194 (C0000101h) IAB2 GBS _BASE...ciiiiiiiiiii i e e e e aaa e 3903
69.2.195 (C0000102h) IA32_KERNEL_GS_BASE ....ccctiiiiiiii it i eea e 3903
69.2.196 (C0000103h) IAB2 _TSC _AUX . uiiitiiitiireiieiae et sasssesaneraeaaesnnsrneannaans 3903

Intel Atom® Processor C3000 Product Family
Datasheet
90

February 2018
Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

Figures
1-1 High-Level BloCK Diagram. ...t i ittt ettt a e s e s e e et s an e e e aaterneanneanaannens 113
2-1 What is Covered in This Chapler. ..ciiiiiii i e e e s 131
2-2  Version Information Returned by CPUID in EAX ...t 139
3-1 HOSt ROOt SPAce - PCI DEVICE MaAP . .iuuiieiiiiieiiiii ittt s et s e s e e s e aaneaneraans 182
3-2 DWORD Format of CONFIG_ADDRESS at I/O Address CF8h.....c.ccoiiiiiiiiiiiiiiiiiiieceeeae 185
T IS = o I o =Y [ 1 T T [ 1 PP 192
4-2 Hard Strap FUNCEIONality . ouei i e e e aaeas 194
L T I 1= 260
5-1 What is Covered in This Chapler. . ..o e aeees 261
5-2 REGISTEI MaP 1ttt e 263
6-1  SoC Machine Check MSRs — Global Control and Bank Registers..........ccccoiiiiiiiiiiiinennnn. 271
6-2  SoC Core, Module, and Package Machine Check Registers ........cocviiiiiiiiiiiiiiiiiiiienene 273
6-3 Intel Atom® Processor C3000 Product Family Error Reporting....ocvveiiiiiiiiiiicieeans 278
6-4 Error Handling ArChiteCture. . ..o e e aaea 281
6-5 MCERR and IERR HandliNg ... ..o.ciuiiiiiiie i ettt e e e e e e e raeeeas 283
6-6  Local and Global Error Register Structure...... ..o 284
6-7  Global Error Registers and System Event Reporting.........ccovieieiniiiiiiiiiiiiii e 290
6-8  PClIe Error Signaling and LOGGiNg .. .couiueiuiiiiieiiiiiiitiieitiene st staasaesasssassnesaeansananeaneanenes 294
6-9  Error Signaling and Logging for PCIe Root Complex Integrated Endpoints .............c.ceueee. 297
6-10 Error Signaling and Logging for NON-PCI DeVICES ....cuviiiiiiiiii i nae s 305
B-11  REGISEEI MaAD tuiiiiiiiii i 320
7-1 What is Covered in This Chapler.. ..o e aeeas 325
W A Yo O ® o Yol 1 AN el s 11 = ot o U] o = PP 329
8-1 PIRQ ROUELING CONLIOl OVEIVIEW .oiviiiiitieiiiiiie et ee e et e et et ae s e e e e ae e e ateneannanearans 336
8-2 General Purpose Event (GPE) Register MOdel.......ouviiiiiiiiiiiii i nae e 340
9-1 What is Covered in This Chapler. ..o e e 347
10-1 What is Covered in This Chapter......oiuiiiiiii e e e e aens 359
10-2  FIA @nd HSIO StrUCTUI . . ettt sttt s et s e e e s e e e e raeeaen e s e rnernans 362
10-3 Intel® ME-BIOS/UEFI Interactions in a System with Intel® SPS Firmware .........cccceeenn.... 364
10-4 PClIe x1 Lane and SATA EXamPle oo e e et e aaeas 366
0 T T =T =] f =] gl = o 1N 367
11-1 What is Covered in This Chaplar. ..cociiiiiii i e e anaanens 369
11-2 PCle Bifurcation and Physical POrtS .......couiiiiiiiiiii e 380
B A B =T 113 o= ol = o PP 395
12-1 What is Covered in This Chapter......couiiiiiiii e 396
B A T =] f =] gl = o 401
13-1 What is Covered in This Chaptar...ouiiiiiiii i e e e e e e aaeas 410
13-2 System Architecture and INterface . ....oviiiiiii i e e e 421
13-3  Error Reporting MeChaniSm .......ciiiiiii it e e 439
13-4 Shared SPI Flash Shadow RAM ... et e e e e raans 447
13-5 10GBASE-T ImMplementation ... e e e e e e e e e e e e e e nenas 465
13-6 10G Backplane Implementation Using KR to Backplane (Switch) .....c.oovviiiiiiiiiiiiiiiiiennns 465
13-7  SFP+ ImMplementation (.o e 466
13-8 1G BASE-T IMplementation ... e e 467
13-9 Basic PHY/MAC CONNECHIVITY t.viieiiiiiii i ettt e s s e s e e e ee e nens 468
13-10 MDIO Timing Source by the MAC .....ueiiiiiii i et e e ae e e nens 469
13-11 MDIO Timing Sourced by the PHY ... e 469
13-12 Behavior of MDIO During TA Field of a Read Transaction..........oovviiiiiiiiiiiii e 472
13-13 802.3X Link FIOW CONTIrOl (PAUSE) vttt s et st e e s e e e te e s e s e s senaaeenennans 481
G R ST =3 o =T ol = o 492
14-1 What is Covered in This Chaplar. ..coiiiiiiii i e e e e ieaanea 493
I U = B Y 0 6= o ] = PP 496
14-3 Universal Serial Bus, Revision 3.0 System Block Diagram .........cocviiiiiiiiiniiniininnenns 498
Intel Atom® Processor C3000 Product Family
February 2018 Datasheet

Order Number: 337018-002 91



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

14-4
14-5
14-6
15-1
16-1
16-2
17-1
17-2
18-1
18-2
18-3
18-4
18-5
18-6
18-7
18-8
18-9
19-1
19-2
19-3
19-4
19-5
19-6
19-7
19-8
19-9
19-10
20-1
20-2
20-3
21-1
21-2
21-3
21-4
22-1
22-2
23-1
23-2
23-3
24-1
24-2
25-1
25-2
25-3
26-1
26-2
26-3
27-1
28-1
28-2
29-1
29-2
29-3
29-4
29-5

USB 3.0 eXtensible HOSt CoNtroller. ... e 500
General Architecture of the eXtensible Host Controller Interface.........c.ccoveiiiiiiiiiiiinens 501
REGIS O MaD 1ttt e 508
What is Covered in This Chapler ..uiiiiii i e e 522
What is Covered in This Chapler .ooviiiiii i e e e aeas 525
=T |13 =T ol 1 =T o P 553
What is Covered in This Chapler ... e 557
ST 0 1] =T g 7 = o2 560
What is Covered in ThisS Chapter ...t e e e e e ee e e 565
UART MUXEA SIGNAIS 1ttt tteete ettt et e e et e e e ae et et e e e e st et e e e e et et eeeneenaneenes 567
UART Core BIOCK Diagram OVEIVIEW ....uiueieiiiitieieieetaesaesisesasaeseessaeeneeaessennaneeasansnnns 569
UART Data Transfer FIOW ...ttt e et e e e e e e e e e e neenenes 572
o 11 ! o =T = ot =] ol = Lol T 1o o [ PP 572
(D1 VN =1 oYl Sq BT | = o P 578
Logical Representation of Channel Arbitration ..........coooieiniiiiii e 579
Logical Representation of Descriptor Arbitration ......c.oovviiiiiiii e 580
[T e =] =] gl 7 = o 2P 587
What is Covered in This Chapler .ouiii i e e e eas 592
ConNECtioN 0 the SPI DEVICES .. .iviieii it st et e e e s e s ae e raeneans 594
L] E= =] T 2 =T | o 1= PP 599
Organize Flash Region Single Flash vs. Dual-Flash Components.........c.coooviiiiiiiiiiiiennne, 599
S =T A B L=t Yol o] o] gl =Yt o o] o [N 600
Dual-Output-Fast-Read TiminNg ....uceiiiiiii i e e s e e e e aneanaae e eneaeas 613
Dual-I/O-Fast-Read TimiNg....cciiiitiiiiiii i e e et et e st e e n e e aa e e e aneananes 614
Quad Output Fast Read TimiNg .....ieiiiiiiiii it e e e s re e e rneneans 615
Quad-I/O-Fast-Read TimiNg....couvieiiiiiiiii sttt e et ae s e s et s e rneaasan e e anennans 616
REGISEEI AP ittt e 622
What is Coverad in This Chapler .o.ciiiiii i e e 626
LPC_CLKRUN_N TimiNgS «eteiitiitiiteitiietsesaesaeaasssessaessssnssass st aasssnnsanssneaanernnennsannssns 630
(=T |13 =T gl 1 =T o 1 P 631
What is Covered in This Chapler ..o 638
Master @and SIaVe PIC ... e 639
MSI-Like IOXAPIC Interrupt Message for the Local APICS........cccvieiiiniiiiiiiieieie e ee e 647
=T L1 = gl =Y o 650
What is Covered in ThisS Chapter ... e e aas 654
=T |11 =T gl 1 =T o 1 P 656
What is Covered in This Chapler ... e 659
Programmable Interval Timer (PIT) Implementation .......cooviiiiiiiiii e 660
ST 0 ] =T g = 2 665
What is Covered in ThisS Chapter ... e e e e e 667
=T L3 = gl =Y o 673
What is Covered in This Chapler .ouiiiiii i e e es 675
[ = I o 10 g = =T o Lo B I 0 1= ol P 676
[T 1= =T ol 1 =T o P 682
What is Covered in This Chapler ... e 685
Custom GPIO Circuit Definition ....ieiiiri i e e 691
(€] (OB W oTe Tol @ AV7=T oV T=1T A I = o | =1 o o . 695
Arrangement Of SMBUS iN SOC .. .ttt 708
What is Covered in This Chapler .ooviiiiii i e eanes 711
=T 1= =T ol 1 =T o 725
What is Covered in This Chapler ... 729
ARP-Capable (Slave) Device Behavior FIOW Diagram .......ccoeiiiiiiieiiiiiiiiiiininnie e saeeeaes 736
ARP Master Behavior FIOW Di@agram . .....ce et ee e e e e s e e e e e e e e eeneees 743
Master Descriptor RiNG BUf @l ... e e ne s 750
[\ = =] gl DY=TTol o o) o] gl o] o 1 oI o PP 750

Intel Atom® Processor C3000 Product Family
Datasheet February 2018

92

Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

29-6 Hardware-Firmware Flow Diagram—DMA MOE........cciiiiniiiiiiiiiiii e 760
29-7  Target RING BU el ...t e e 766
29-8 Target Header FOrmat......oiii it ettt e e e 766
29-9  High-Level Target FIOW. ..ttt ettt et e e e et s e e e e e e e e e nanes 775
29-10 HoSt NOtify Targel FlOW ..ciuiiiiii i et e e e e r e s e e e s e e st e raeaaneanaanns 777
29-11 SMBUS ARP Targel FIOW. ..ottt et s s e e e s e s et s e ane e reeenes 778
29-12 General Purpose Block Read with PEC Target FIOW .......cooviiiiiiiiiiiiiie e 780
29-13 SMBUS/IZC TArGEt FIOW ....ieeeeeiiiiiiieeeesiteti e eeeeeeeeeeeeeseeeeeessessaasaeesseesssaessesaseseseerenes 782
29-14 Target Dynamic PoliCy Update .......ccouiuiiiieiiiii et et e e e e e eaeas 784
29-15 MCTP Over SMBUS Packet FOrmMat . .o.viiiiii it e e e e na s 792
P2 SR D= T | 1= o =Tl 1 =T o 794
30-1 What is Covered in This Chapler. oo e e e s 795
30-2  SMBUS ProtOCO vttt et e e e e 797
30-3 SMBuUS BIoCk Write CoOmMMaNGd ...viiriiieiiiiiie i e e e e e e e s e s n e aean e rnnsaneanannernes 798
30-4 SMBuUS BIoCk Read ComMMand . ..uieiiiiiiie ettt et e e e et e e e e e anenes 798
30-5 PECI Message Header in the SMBUS PaCKEL ......civiiviiiiiiiii i aas e e nenes 799
30-6 PECI Write-Read ProtOCOl . ..uueiiiiieiiii ittt ettt et e e s e e e e e e e e e nanes 800
30-7 PECI Device Info Field Definition......c.vieiiiiiiiii it re e e 811
30-8 PCI Configuration Address FOrmat ......cuiiiiiii e e 821
30-9 Channel Index and DIMM Index Parameter Word .......c.ooviiiiiiiiiii i nne e e 835
30-10 Write DRAM Rank Temperature Data DWOId........couvueeieiiiie i e e e eeeeees 836
30-11 Read DIMM Temperature Data DWOrd .....cuoiiiiiiiiiiiii i st aaeas 836
30-12 Read DRAM Channel Temperature Data DWoOrd ......cceiiiiiiiiiiiiiicic e 837
30-13 Read DRAM Accumulated Energy Data DWord.......ccooviiiiiiiiiiiii i s ne e 837
30-14 Read DRAM Power INfo Data DWOrd ..cuveiiiieiiiii i vt e e s e e e eanesesan e anenneennenes 838
30-15 DRAM POWEr LMt Data. . iuciieiiieiiniieiite i siesae e eae s saesassasesaneseansesnnsansaneaanernnennes 839
30-16 DRAM Power Limit Performance Data .....ccvviriiiiiiiiii it ae e enaaaeas 840
G0 R B O o U I B B - | = [PPSR 848
30-18 Platform ID Data .ouuiue ittt ettt e e 848
30-19 PCU DEViCE ID Data . .uciueiieiiiiniiiiiiiiiiieitiisisissas it sas st sssssesass st s s s sasssaesanesansnns 849
30-20 Maximum Thread ID Data......ciieiiiiiiie ittt s rate e e e ar e raraane e e anraaneanernnennes 849
30-21 Processor MiCroCOAE REVISION ...uuiiutiisiiieiie st st e e s e e e e e s anesaaeaneraneaneannernnannsannanns 849
30-22 Package Power SKU UNit Data.....ccoiuiiiiiiiiiiii e 850
30-23 Package POWEE SKU Data ...ouiuiiiiiiiiiiiiiiiie et e e e s s e e s s e e s s e e s e ananens 851
30-24 Package Temperature Read Data........couvuiiiiiiiiiiii e e e 852
30-25 Temperature Target REaAA .. ...iiiiiiiiiii i i it a e e e eaeanes 853
30-26 Package Thermal Status Read/Clear. ...oviiri it e e aeennes 853
30-27 Current Limit REAA Data....c.uiviiieiiiiiiiiiiiiie i ie e a e e aa s e s s e s r e a e sn e an e aaneaneennennes 854
30-28 Accumulated Energy Read Data......cccviiiiiiiiiiiiii e 854
30-29 Package Turbo Power LIimit Data ......ccoviuiiiiiiiiiii et s 855
30-30 Package Power Limit Performance Data ........coovveiuiiiiiiiiiiiiiinr e 856
30-31 Efficient Performance INdicator Data ......ccvvviiiiiiiiiii i 856
30-32 ACPI P-T NOTIY Data. . iuiiuieiiitiieii it ettt e ettt e et e e e teneanes 857
G0 I 1G] A o o 1 S P 858
30-34 PL3 Register Definition .......oc it 858
30-35 Read Ratio ConStraints Parameter (v e e e e e e e nenes 859
30-36 Read Ratio Constraints Return ValUe ......c.oiiiiiiiiiiii e e e e 859
G0 R I S U=t o I -1 o o TN N o T PP 860
30-38 Write Ratio Limit ooueeieiiiiiii i et 860
30-39 Crash Dump Capabilities Details ......c.oeiuiiiiiiiiii et 861
30-40 Crash Dump Capabilities (Parameter0 = OX1)....oeiuiiuiiiiniiiiiiiiie e e s 861
30-41 ReqUESE ParameEters ...u i 862
30-42 Response Data for Requested Frame ... ..o e e e 862
30-43 PECI Device Temp [15:0] Format - Temperature Sensor Data ........coviiiiiiiiiiiiiiciicnenne, 871
31-1 What is Coverad in This Chapler. .o e e 873

Intel Atom® Processor C3000 Product Family
February 2018 Datasheet

Order Number: 337018-002 93



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

31-2
31-3
31-4
31-5
33-1
33-2
33-3
33-4
34-1
34-2
34-3
35-1
35-2
36-1
36-2
37-1
37-2
37-3
37-4
38-1
39-1
40-1
40-2
40-3
40-4
40-5
40-6
40-7
40-8
40-9
42-1

Intel® QAT Usage BIOCK DIGGram .......uuvrurerurieeeieeeeeeeeeereerersssssssssssssssssssesseeeesesssssrsnn 875
Direct I/0 Assignment Model with IOV SUPPOIt ....uiuiiiiiiii e 877
EP Functional Description BIOCK Diagram ......co.iuiuiiiiiiiiiiiiie e e e e e eeneees 879
=0 =] =] gl 7 = o 2 890
Y@ 2 B @0 o [ = ToTo | il Y =Ta [§ =] a ol =T PPN 898
NON-ACPI Cold BOOL SEQUENCE ...ttt ittt e e e a et e et an e e e et e e aareaneanes 899
ACPI ShUEAOWN SEQUENCE .. .uiiiiiiii it e e e e et ae s e e eeenes 900
NON-ACPI ShUtdOWN SEQUENCE .....eiieiiii et e e e e e e e aeeenes 901
What is Covered in ThisS Chapter ... e e e e e e nenas 903
Global System Power States and TransitionNS. . ...vciiiiiiiiii i e 911
PrOCESSOr POWEE SEateS .. e e 913
TM1 Use of Processor Clock Duty Cycle Modulation .......cccceviiiiiii i 927
CLTT SMBuUS Connection t0 DIMMS .....iiiiiiii ittt ea e eeas 937
What is Covered in This Chapler ... e e 947
=T 0 ] =T g = 2 950
What is Coverad in This Chapler ...ciiiiii i e e aeas 964
Intel Atom® Processor C3000 Product Family Embedded SUD-SYStEM ......vveevvvvrenneeeeeennnns 966
Y= 10010 (ST A = O LY=o 1T PPN 967
REGIS O Ma D 1ttt e 972
What is Covered in This Chapler ... e 985
= L@ U E=Ta L= o =T o PP 992
1] o2 A T T T [ DT T= T =1 o o 1053
Dual-Output Fast Read Timing with 24-bit Addressing........c.covviiiiiiiiiiiiii e 1054
Dual I/O Fast Read Timing with 24-bit Addressing ........coviiiiiiiiiiiii e 1055
Quad Output Fast Read Timing with 24-bit Addressing ........c.ccviiiiiiiiii 1056
Quad I/0 Fast Read Timing with 24-bit Addressing ........coovvviiiiiiiii 1057
1.05V GPIO ReCEIVEN TIMING. . euieieiiiiieaie et et s e e st s e st s aa e e seaaenes 1062
IO AY A € (O I 5 T A V7= o I T 11 T P 1063
1.8V GPIO ReECEIVEE TiMNG tuuiintiieiiiiiie it s e e e e st s e s s e s e e e aeereannans 1064
3.3V GPIO Driver TimMiNG . .ouiuiuiiiitiiini it e e aa e 1067
1o IO o= ol =T L= B T = 11/ 1 T PP 1076

Intel Atom® Processor C3000 Product Family
Datasheet February 2018

94

Order Number: 337018-002



Intel Atom® Processor C3000 Product Family n ®
Contents l n te l

Tables
1-1 Features by product SKU - Server and Cloud Storage SKUs 0 through 4 ..............ccouveeee. 107
1-2 Features by Product SKU - Network and Enterprise Storage SKUs 5 through 10.............. 109
1-3 Features by Product SKU - Extended Temperature SKUs 11 through 14..............coceeinen. 111
1-4 B IC=T0 .01 o] Lo T Y 121
1-5 ) =] =T a Lol B Lo Yol o o= o | £ PP 127
2-1 (O U D 2 I | 0o PP 140
2-2 CPUID Leaf 1h, Output EAX @and EBX ...uiiriiiiiiiii ittt ae e e e e neens 141
2-3 CPUID Leaf 1h, OUEPUL ECX .uuuiiiiiiii it ettt et e e e e e s et aennaens 142
2-4 CPUID Leaf 1h, OUEPUL ED X ittt s st ettt et e e aeaeaas 144
2-5 CPUID LAl 2Nttt ittt e 146
2-6 CPUID LAl AN ottt ettt et 147
2-7 (O U D I T | Y o TP PP 149
2-8 (O U D I T | <Y o PP 150
2-9 (O U D I I T | o PP 151
B O I O o U =T | A o [ O 153
B I A O o U =T | Y o PP 154
A A O U B =T | o o PP 155
b2 G T O U B =T ) i 0] o [ PP 157
A I O e U B =T ) i I o PP 159
2-15  BasiC CPUID Leaf 15h .iuiiiiiiiii i s et e e e e s r e ra e e ees 160
2-16  Extended CPUID Leaf 80000000 ... uiititii ittt iere et va et et r e rae e s e e eneaaeanenean 161
2-17 Extended CPUID Leaf 800000010 c.uiiuiiiiiiii ittt iere st evae et et s e s e e e saeraeraeneaaeaneaean 162
2-18 Extended CPUID Leaves 80000002h, 80000003h, and 80000004h.......ccccvviveininiennnnne. 163
2-19 Extended CPUID Leaf 80000006 . .iuiitiieiiiiiiiiie it see e sae e saeaesaesnennennanernennan 163
2-20 Extended CPUID Leaf 800000070 c.uiiuiitiitiiieiieeie it inenseaeeesesseassaesesseansnerennsnssnernennes 164
2-21  Extended CPUID Leaf 80000008 . .iuiiiieiiiiiitiie it ieiesneiierssesae e sssesnesaernsassnnsnesnennss 164
3-1 Host Memory Space AdAress Map ....o.cieeiriiiiiiiii e e e e aeaae e raernenens 166
3-2 Relocatable MMIO in HOSt MEMOKNY SPaCE ...uiuiiiiiiiiiii it e e e 169
3-3 HOSt FiXxed I/O AdAreSS SPACE ..e.uiiuiiie ittt ittt sttt s e s s e e aaaaness 176
3-4 Host Relocatable I/0 AdAress SPACE ..u.viuiiiieiiiiii i sttt e e ennanens 180
3-5 Host PCI Bus, Device, Function Numbers and Device IDS ......ccvveiiiiiiiiiiiiiiiii i inenens 183
3-6 Configuration Registers Used to Configure Host Memory Space ......ccvoviiiiiiiiiiiiiniinnnns 188
3-7 Relocatable Host Memory-Mapped Aperture to Access Certain System Agent

RS0 ] =T 190
3-8 Fixed-Address Host I/0-Mapped Registers to Access Configuration Space............c.ccovvuuens 190
4-1 SoC Hard Straps/Pin Straps and DesCriptions ......iviuiiiiieiiiiiiiiiei i eneenaes 195
4-2 Boot interface Hard Strap/ Pin Strap Configurations.........cciiiiiiiiiiiiicc e 198
4-3 Flash DescCriptor SOft STraps .oviiiieii i et e e e raeeas 201
5-1 S (=L =] oL P 261
5-2 Registers in Host Configuration SPacCe........oovieiiiiii it 264
6-1 Signal Names and DeSCriPiONS ... uuiiiiiiiii e e e ae e e 265
6-2 ] =] =] a Lol PPN 266
6-3 SoC Machine CheCk MSR AdAreSSES ...uuuuiiiriitiitie ettt e et e e e e rennanes 272
6-4 MSR_SMM_MCA_CONTROL (MSR 52h) — Enhanced MCA CoNtrol.......ccocvvvviineinnnenennnnns. 274
6-5 Local Error Register General DeSCriptioNs ......cviiiiiiiiiie it aeraeaeas 285
6-6 List of SOC Global Error REGISTEIS .. uuuee et et e e e e eeaees 286
6-7 Local Error Registers — PCI EXpress ROOT POItS ......coviviiiiiniiiiiiiiiiiie v 299
6-8 Local Error Registers — PCI Express RCEC and RCIiEP FuNCtions..........cocvoviiiiiiiniiiienennns. 300
6-9 Local Error Registers — PCI Express Functions Attached to Virtual Root Ports................. 301
6-10 Local Error Registers — SATA, USB, LPC and SMBUS-LEJacy ......c.covviiiiiiiiiiiiiiiiiieneaannn 303
6-11  Local Error Registers — SPI and HSUART .....uiiiiiiii i s te e aneaaes 303
6-12  Local Error Registers — A-Unit and B-Unit .......ccoiiiiiiii e 306
6-13  Local Error Registers — D-=URNitS ...oiuiiiiiiiii e e 307

Intel Atom® Processor C3000 Product Family
February 2018 Datasheet
Order Number: 337018-002 95



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

R D T T
N O U b

1 1 1 1 1 1 1 1
o 1 L L T T WNHEFONOU AR WNERERRE R

HHERRRRHERRPPRPRPRPPRPRPERERPPEPRPRPPRPPRERRERPERPRPRPEREPEEEPEEPE,OOOOCOOOOOOONINNGO

wwwwwwWNNNNNII\)NI—‘I—‘D—‘D—‘I—‘I—‘HI—‘OOOO
ONOUVPAPWNEFEFNOOTUPAPWNFFONOUPRPRWNERAWNE

[Ey
e

Local Error Registers — Integrated Error Handler (IEH).......cooviiiiiiiiiiiiic e 309
Summary of Default Error Logging and RESPONSES .....ciuiuiuieiiiiiiie i reeeearneeees 310
Registers in Host Configuration SPACE ........ccciiiieiiiiiiie e e e e aeaens 321
Registers in Host Configuration SPace ......cviieiiiiiiiiiiiie e aaeneas 323
Signal Names and DeSCriPtiONS ... ..ttt e e a e areanes 326
PIRQ Routing Control Information For INT[A-D] MESSAgeS......cviiiiiriiiiiiniiieiiieiinerieainenns 333
PIRQA through PIRQH Routing Register IRQ DeCOdEe........eiviiiiiiiiiiiiiiii e 337
Routing of SCI t0 the I/0 APIC ...ttt e e e e 339
(€1 {0 D XYLV €] o 18T o N 7 =T o o1 o [N 341
Access to the ACPI General Purpose Event Registers .....ccocvvviiiiiiiiiiiiiiiiiieeie e 342
V@I o (O N o o 18 |l 4 =1 o] o | e 343
8259 PIC INPUEL MAPPING . .tuuiuintitiiiintiiii et es 345
Device INterrupt / EVENE SOUIMCES ...c.uiiiiii i et e e e e raeens 346
S 1] =] 0L 347
Signal Names and DesCriplioNS. ... ..iuiuiiii e 348
DIMM Configurations, Two DIMM Socket per Channel .......ccoovviiiiiiiiiii e 357
Signal Names and DeSCriPliONS . ...uuiriit it e e an e aneeas 360
Bifurcation Control for PCIe RP Clusters 0 and 1 .....ocoiiiiiiiiiiiiiiiiiiiesieneniesesesnesesaenenns 365
Configuration and Capabilities Register Map ....c.ooeiiiiiiiiiiiiir e aeees 368
Sideband REGISEEIS ... 368
] L= =] (ol PP PP 370
Signal Names and DeSCriPliONS ...ttt e e ae e eaeeas 371
O N o] ST =T | U] =T PR 372
PCI Express Transaction ID Handling ......cooiuiiiiiiiii it st ineeae e eeas 382
PCI Express Attribute Handling ......ccovoiniiiii e e 383
PCI Express CompleterID Handling ....o.ooviiiiiiiiii et re e e e eeas 384
Transaction Ordering on PCIe BIOCK .....o.ciuiiiiiiiiii e e 385
Bridge Mapping for Interrupt Virtual Wires .....c.viuiiiiiiiiiii s e ae e 387
] L= =] [0l PP 396
Signal Names and DeSCriPtiONS ...ttt e e e aaes 397
SATA Controller Operations SUMMIAIY ....iuiiuiieiiitiiiiie ettt raeae e raraesaeaaeananess 399
Interaction Between INTX# and MSI ..ot e e aeaeas 400
Configuration and Capabilities REgISters ........ouiiiiiii e 402
U =TaaTo] @V (U F- Yol =Ta I 2 U=Te [ ) =] PP 404
I/O Mapped REGISTEIS ..uuiiieiiititi i et e et e e s s e e e es 409
O] =T 1= [0l PP 411
Signal Names and DesCriPlioNS . ....ciuiiii it ae e aneaens 412
Supported System Configurations .....c.iciiiii e 416
N oY o S ==Y L =T 417
HOSt INterface FEatUIMES ...ttt ettt e et e et e e reanans 417
MiSCEIANEOUS FEAUNES ...ttt ittt et e et e e e e e e e n e e e eeanennans 418
LAN FUNCHIONS FEATUIES ...ttt r e e anees 418
LAN PerformanCe FEatUIES ...ttt it e ettt e et e e e et e e e a et e an e eaneaneannens 419
Virtualization FEAtUIES ......viviiiiiiii 420
Manageability FEatUres. ... i e 420
PCI and PClIe CapabilitiesS SUPPOITEA .....ouiuiieiiiiiie et e e aeaeas 422
Base Address REGISTEIS . ...t 423
IR B =L = T o PP 424
RX DAta FIOW 1uiuuiiiiiiiiii et et 425
LINK MOGES .ottt e 427
Transaction Types Accepted by the Transaction Layer......covvviiiiiiiiiiiii i ienennaans 432
Transaction Types Initiated by the Transaction Layer........c.cooiiiiiiiiiiiiici e 434
Supported Message in the LAN Controllers (as @ Receiver) .......ccvviiiiiiiiiiiiiiiieeeeee 436
Response and Reporting of PCIe Error EVENES ....cviiiiiiiii it nenaaeeas 440
PCle Errors Reported to Device SoftWare ....ociiiiiiiii i e 443

Intel Atom® Processor C3000 Product Family

Datasheet

96

February 2018
Order Number: 337018-002



Contents

Intel Atom® Processor C3000 Product Family n t I ® >

13-21 Clients and Access Types to the Shared SPI Flash........coooiiiiiiiiiiiiii s 449
13-22 SMaAll RESOUINCE SEIUCEUM .. vttt ittt ettt ettt e e et e a e e e e et e n e ae e rensannaeanans 453
13-23 Large RESOUICE SEIUCTUIE . .iuuie it et s e e et e e raeraans 453
B TV o B B o U [ o = N 454
13-25 SPI Flash Module ENCOAING ...uuiiuiiiie ittt ettt e s s e e e e e e e e s e s e e e aneannaanens 459
13-26 GPI tO SDP Bit MaPPiNgS «iuviueiniitiititiieatitie et re s eats e sae st st e reaeaae e rreaeanernernans 461
B R A S B L Y u o1 o = PP 461
13-28 LED Control Source (MODE) MapPiNg . .cuiuuiueiuiiiiiiieieaaaeaeeeaaeaeeeseseenesnesaeaesneeneaeans 463
13-29 MDC Frequency as Function of Link Speed and MDC Speed Bit .........ccooviiiiiiiiiiiiiienne. 469
13-30 Clause 22 Basic MDIO Frame FOrmMat ...cuuiieiieiieiiiiieii et e e eee e e e s teneseerensaneeneanans 470
13-31 Clause 45 Indirect Addressing MDIO Frame FOrmat .....ocvvvviiiiiiiiiiii i neneeneeees 471
13-32  Direct I2C INtErfAace CONEIOl ...ciieieeeeiiiiiieeeteieeittee e e e e e e e eeeeeeeeeeesseaabs e e e seeeeeeeeranaees 475
13-33 I2C Read Transaction = DUMMY WEIE .....uuuureeuniieeseeeeeeeeeeeeeressesssssssssnnenesssassessseeseees 475
13-34 I2C Read Transaction - WOrd REAM ........cevuuuiieeiieiieeieeieeetieeeesseesisseessesrriseesseessannns 475
13-35 I2C Read Transaction = DUMMY WHE .....vvvrureueiiiieeeeeeeeeeeeeeeeeesesssssssssenssseeeeeeeeseseess 475
13-36 I2C Read TransSaction - BYLE REAMA ....eeieerereieeeeeesteeeeeeeeese e e e e e eeeaeeseeeereaneeeeeereerens 475
13-37 I2C Write Transaction = WOId WIIEE .......uvuueueerennniesseeeeeeeeeresresessessssssrsssseesssaseaeeeeees 476
13-38 I2C Write Transaction - Byt Wit 476
13-39 PHY ACCESS REGISTEIS ...ttt st e st e e e e rae e r e e eeraereans 477
13-40 PHY Registers’ AdAreSSiNg ..ouuie ittt et e et e st e e e areaaenn e reans 477
13-41 MAC Control Frame FOrmMat .ouieiiiiiii e e e e et e e it e e e e n s e e e e nrans 480
NRCEY: WA 10 ARG ) Q- Tol 1=l o o 0 = | e PP 480
13-43 Transfer of PAUSE Packet to HOost (DPF Bit) ..cuiiiiiiiiiiii i s iae e 484
13-44 LAN Controllers Delay Values (DV) Used FOr FCRTH .....cuiiiiiiiiiii i nneeaea 487
13-45 LAN CONTrollers FORT L cuuuiiteiitiieiae it ss st saessesasesesanssaesaneaansaneraneaneannsrneaansannsnnens 488
13-46 Some Recommended Rx Packet Buffer Settings........cocoviiiiiiiiiiii e 489
13-47 Pacing Speeds at 10 GbBE LiNK SPEA ... ...iiiiiiiiii e et aa 490
B N A= = o= [0l <= PP 493
14-2  Signal Names and DeSCriPtiONS «.uuuuiieiieiiiiiii et e e et et a e e e e aaennanearans 494
14-3  Transaction Type Supported by USB BlIOCK ... .c.iiiiiiiiiiii i e e 505
14-4  Reset Signal INformation ..o s 505
14-5 USB 2.0 Link States and Power ACTIONS ...ivuiiiiiiiiii i i s e e s e e aneenannens 506
14-6 USB 3.0 Link States and POWeEr ACHIONS ....viiiiiiiii i re e r e e e e e nnannens 507
14-7  Configuration and Capabilities Register Map......cviiiiiiiiiiiiiic s 509
14-8 Relocatable Memory-Mapped ReGISEEIS ....ouiiiiiiiiiiii i e e e aens 511
15-1  Platform Control ClUSTEr (PCC) . .iiiiiiii i i e e et te e e e aanaanens 523
16-1  Signal Names and DeSCriPLiONS . .o.uieiiiiiiii st r e reaa e e rnereans 526
16-2  SoC Circuitry Powered-On During the G2 (S5) Global Power State ...........cccooeiiiiiiinnnns 529
16-3  SoC Circuitry Powered-On During the G3 Global Power State .......cocoviviiiiiiiiiiiienees 529
16-4  Causes Of SMI @Nd SCI ....uuiuiiiiitiitii ettt ettt et e e e e e s e aeeerneaeannanernereans 533
16-5 Power Management Wake EVENTS ...iuiiiiiiii ittt e e e e e n e e eneans 537
16-6 Power Management EVENt ENADIES ....coiviiiiiiiiiiii i e e 541
16-7 Causes of Host Reset and Global ReSet .......cciiiiiiiiii e 544
16-8 Configuration and Capabilities Register Map......cooviiiiiiiiiii e 554
16-9 Relocatable Memory-Mapped ReGISLErS ......iviiiiiiiiiiiii e 554
16-10 Relocatable I/0O-Mapped Registers - Power Management Controller (PMC)........cccvvvvvvnnnns 555
16-11 Fixed-Address I/O-Mapped ReGISTEIS ..uuuuitiiiriiiii i re e raennaas 555
16-12 Relocatable I/0-Mapped Registers - Legacy SMBus Controller .........ccoiiiiiiiiiiiiiiiiinnnens 556
16-13 Sideband Registers - Power Management Control (PMC) ......ccooiiiiiiiiiiiiiiiiinene e 556
16-14 Sideband Registers - Legacy SMBUS (fOr TCO)...uuiiuiiiiiiiiiii i e reenesneraenens 556
B R 2= = o= [0l Y PP 557
17-2  Signal Names and DeSCriPLIONS . .ouuiuiiiiii e e e s e e raans 558
17-3  Configuration and Capabilities Register Map........ccoiiiiiiiiiiii e 561
17-4 Memory-Mapped REGIiSTErS ...t e 562
RS R N T U= = o= o [0l = PP 565

Intel Atom® Processor C3000 Product Family
February 2018 Datasheet

Order Number: 337018-002 97



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

18-2
18-3
18-4
18-5
18-6
18-7
18-8
18-9
18-10
18-11
18-12
19-1
19-2
19-3
19-4
19-5
19-6
19-7
19-8
19-9
20-1
20-2
20-3
20-4
20-5
20-6
20-7
20-8
20-9
21-1
21-2
21-3
21-4
21-5
21-6
21-7
21-8
21-9
22-1
22-2
23-1
23-2
24-1
24-2
24-3
24-4
25-1
25-2
25-3
26-1
26-2
26-3
26-4
26-5
26-6

Signal Names and DesCriPlioNS. ....ciuiuie it e e e aaeaea 566
[I=To = To A @ ] I @ B o =PRI 570
Supported Baud Rates......c.cuiiiiiiii i 576
INEerrUPt ENabDIiNg oo e 577
107 2 I\ =T 0 o] VY 1= T = 577
INterrUPE ENabling cveieii i e 582
PCI Configuration Registers (HSUART_REGS_PCI).....ciiiiiiiiiiiiiiiiiiiiiieie e naeeas 588
UART and DMA MEMOIY SPACE ...uiiuiititieint et iaeiaee et eeaas et et aasae st et aaeae st aneaneness 589
UART Memory Mapped REGISTEIS. .. ..t e e e e e e e e e eeaeeeas 589
DMA Channel Memory Mapped ReGISTerS. . ..uuuiuiiiiiitiitii ittt ae e raenaaaens 590
UART I/0 Mapped REGISTEIS .uuuiitiitiiiiii ittt ettt e e et e et e e r e e e e raneaneanens 591
RO OIS Lottt 592
Signal Names and DesCriPlioNS. ....ciuiei it aaeaeas 593
L 1= ] T =T o 1= PP 598
Flash Protection Mechanism SUMMary ......ouiieiiiiiiii e aas 605
Programmed ACCESS Error STatus . vt e e e 607
Hardware SequenCiNg OPCOOES. . uiuuitiitiitie ettt ttestet e et e e e et ean e eneaneeernennans 609
Address and Data Transfer for TPM .....cviiiiiiii e 619
Configuration and Capabilities Register Map ....c.ooeiiiiiiiiiiiiir e aeees 623
BIOS Flash Program Register Address Map ......coveiieiiiiiiiiiiiriiieir e e s e eserenans 624
XS] (=] =] Lol PP 626
Signal Names and DeSCriPliONS ...ttt e e ae e eaeeas 627
LPC_CLKRUN_N TimiNgS e eitiitiietsieasttates e aaesessassesssesaess s sas st sanssnesanssnnanneannssnnans 630
LPC Register Map - Configuration and Capabilities Register Map .......cccovviiiiiiiiiiiiiiinnnns 632
LPC Claimable Fixed I/0 Range as Target on Primary Interface ..........ccocoviviiiiiiinnnnn. 633
LPC Claimable Configurable I/O Range as Target on Primary Interface .............ccoovivinnnnt. 635
LPC Claimable Memory Mapped Range as Target on Primary Interface.............cccevvininins 636
LPC Claimable Configurable I/O Range as Target on Primary Interface .............ccoevvvinnnne. 637
BIOS Boot Decode Claiming AGeNE ..ttt et ea e ne e anennans 637
Interrupt Status REgISTerS ..ot e i 639
Content of Interrupt Vector Byte. ..o e e aeeas 640
TIOXAPIC Interrupt Message AdAreSS . ...ouiuie ittt e s s e s e e neaness 648
IOXAPIC Interrupt Message Data .......ccviiviiiiiiiiii e aes 648
Configuration and Capabilities Register Map .......cccoieiiiiiii e 651
IOXAPIC Register Access Window in Host Memory Space......cccovvvviiiiiiiiiiiieinnne e 652
(O DAY o O 2 =Ta 11 ol =] oS 652
IOXAPIC Interrupt Messages for Local APICs in Host Memory Space ........cocevvvievieiiennnens 652
8259 (PIC) Registers in HOSt I/O SPACE .. .civiiiiiiiiiii et eaaeaess 653
Configuration and Capabilities RegiSter Map .......cocieieiiiii i 657
Relocatable Memory-Mapped ReGISTerS .......ouiiiiie i e 658
Counter Operating MOAES ......viuiiii ittt e e e e e e e e e eees 662
Fixed-Address I/0-Mapped REGISTEIS ...ttt ittt eeaaaeas 666
Signal Names and DesCriPlioNS . ....ciuiei it e e e e aaeaeas 668
RTC Standard and Extended Static RAM Banks ......c.coviiiiiiiiiii e 670
Relocatable Memory-Mapped Registers.... oo e 674
Fixed-Address I/O-Mapped RegiSters. ... .cciuiiiiiii it e e e aaaens 674
DS (=] =] Lol <= PP 675
Legacy Replacement ROULING . ...oiiiii it e e e e e aaaens 678
Fixed-Address Memory-Mapped REGISTEIS ...iuuiiiiiiii it i e e e aaereaas 683
GPIO Ball and Pad NamMIE ....iuuiiiiiiiieiins e e 686
Pin Name DeSCIiPLIONS .uuiiiiiiii i e e rneas 693
Input Signal Configuration ..o e 695
Output Signal ConfigUration . ... e e e 695
GPIO Pad Configuration DeSCriPLION ...ui.eieeiriieiie it re e s e aeaneaens 698
PMC pCI_CfG.PWRMBASE ... .ttt a sttt s e s e e e e s st e s s e eans 704

Intel Atom® Processor C3000 Product Family

Datasheet

98

February 2018
Order Number: 337018-002



Contents

Intel Atom® Processor C3000 Product Family n t I ® >

26-7  PMC PCI_CfQ.ABASE ... 705
A R = =] o <) g o= PP 706
A R R N ] <) g Lol PP 711
A R A Y (o | = B V=Yoo 1= PP 712
28-3  Supported SMBus ARP, SMBus, and T2C PrOtOCOIS v et 715
284 T2C BIOCK REAG 1oeuvvveieeitiieeeitieeeasittee e ettt e e e e st e e e e ssteee e e sbeeeeastb e e e anteeeeaanbeaeeanneeeeannes 721
28-5 Enable for SMBALERT# (SMB_LEG_ALRT _N) ittt s et e e e 723
28-6 Enables for Legacy SMBuUs Controller EVENTS ....c.oiviiiiiiiiii e e 723
28-7 Enables for a Received Notify ARP Master Command .........ccoevuiiiiiiiiiiiiiiiieeie e 723
28-8 Registers in the Configuration SpPace.....cciiiiiiiiiiii i ae e 726
28-9 Registers in the MemOry SPaCe ..uiviiiiiii i ettt e e 727
28-10 Registers iN the I/0 SPaCe. . ittt ittt i it a e a et e e e e aneaarernes 728
B A A = (<Y /=T L= P 729
2SR A ] [ | 1= =T 0 41 730
29-3  List of Supported SMBus ARP, SMBUS, and I2C ProtoCOIS..........ccevvurruieerrririiieeeseesnnnnnss 732
2SR Nl \[oY 3 o 1= g ol =Y U ol PP 734
29-5 Device Decodes of AV @and AR FIags ..uviuiiiiiiiiiiiiii it ae e e 734
2SR G I U1 ) 5 B o o o - | P 735
29-7  ARP Slave OPerations ...uouiiiiiiie ittt 737
29-8 Hardware Decoding of ARP, SMBus, and I2C Target TranSactions ...........c.uvvereeerreveennnnnns 740
29-9 Hardware/Firmware Response to SMBus and ARP Protocols........c.ccvviiiiiiiiiiiiiiiiiienenen 741
29-10 ARP Master Oparation ..ottt et a e e 744
29-11 ARP INIti@alization FIOW ...civiriiii i e e e e e e e e e e e e e e nenes 746
29-12 SMT Timing Mode Maximum Clock FreqQuenCy RaNgES......cicviiiiiiiiiiiiiiii i eieeneeaeenes 748
29-13 Master Descriptor Field DesCriptions ......civiiiiiiiiiiiiiii e e 751
29-14 SMBUS Transaction ENCOAINGS ...uuueiuiiniiiiiiiiiii it r st s e e e s e e ne s 754
P2 BT O @0c 011 1 = 11 T [T 757
29-16 DIMM SPD EEPROM Write-Disable MeChanisSm .......oiviiiiiiiii i 764
A RN AN -1 [ o o [oF= T 1= ol D=t ol o o) o PP 767
29-18 Valid Target Descriptor MTYPE and TTYPE CombinationS ......ccoceiiiiiiiiiiiiiii i cieeieeaes 769
29-19 Target Header Encodings (TSTS) Per Transaction Type (TTYPE) ...ccoiiiiiiiiiiiiiiiieene 770
29-20 Target Transaction Behavior Due to SUSCHKB.IRWST ....ciiiiiiiiiieiiiii i ierieeneenneneanees 776
29-21 Summary of SMT Interrupt Enables and SOUICES ........coiiiiiiiiiiii e 785
29-22 Error MSI SChedUIiNg .. vt e 788
29-23 Interrupt Cause INformation ..o i e 789
29-24 SMT SoOft RESEL EXCEPIIONS vttt et a e enes 790
29-25 SMT Function Level Reset EXCEPLIONS .....uuviiiiiiii it ae s 791
29-26 MCTP Over SMBUS Packet FOrmat. . ocvie i e e e e e e e e e e e eenes 793
GO B 2= 1 <Y o Lol PR 795
G0 R A Y [ | = B V=T 0 a1 PP 796
30-3  SMBUS Write COmMMANAS c.vuiiriieiie ittt e et e e et e et et e e et e e e e e e e ananeaeanenes 798
G108 R N ) 1 S YW [ S U=T= Yo I @] o a1 o = e PP 798
30-5 PECI Proxy Command Protocol FOrmMat......couvieiiiiiiii et 801
1010 T = O N o ) Q= T P 802
30-7  Supported PECI COmMMaNAS .. .uuuiiiiinieie ittt s s s s e s e s s s e s aenanes 806
30-8 Ping - PECI ProxXy BlOCK Write . ouvieiiiiiiii ittt e e e e e e e e e 807
30-9  Ping - PECI ProxXy BlOCK REAA .. ...cuiuiiiiiiiiiiiiii et r e e s e e s saeaeens 808
30-10 GetDIB() PECI ProXy BlOCK W .. uiiri it e aeeaes 809
30-11 GetDIB() PECI ProxXy BIOCK REAA ... .ciuiiiiiiiiiiiiiii et 810
30-12 PECI Revision Number Definition ... i s e e rnea e e neenes 811
30-13 GetTemp() PECI ProxXy BIOCK WHItE ...uiueiiiiiii it ae s 812
30-14 GetTemp() PECI Proxy BIOCK REaA......couiuiiiiiiiiiiiiii e 813
30-15 RdPkgConfig() PECI Proxy BlOCK Wit ...civiieiiiiiiii it e e aa e a e e 814
30-16 RdPkgConfig() PECI Proxy BIOCK REad.......ceiiiiiiiiiiiii i i st n e e neeaes 815
30-17 WrPkgConfig() PECI Proxy BIOCK Wt ..uuiiiiiii i s st s eeaeae s 816

Intel Atom® Processor C3000 Product Family
February 2018 Datasheet

Order Number: 337018-002 99



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

30-18
30-19
30-20
30-21
30-22
30-23
30-24
30-25
30-26
30-27
30-28
30-29
30-30
30-31
30-32
30-33
30-34
30-35
30-36
30-37
30-38
30-39
30-40
31-1
31-2
31-3
31-4
31-5
31-6
31-7
32-1
33-1
33-2
33-3
33-4
33-5
34-1
34-2
34-3
34-4
34-5
34-6
34-7
34-8
34-9
34-10
35-1
35-2
35-3
35-4
36-1
36-2

WrPkgConfig() PECI ProxXy BIOCK REaAd .......cciuiiniiiiiii e 817
RAIAMSR() PECI Proxy BIOCK Wt ....uiueeiiiiiiie it et e e e e e e e rneneaens 819
RAIAMSR() PECI Proxy BIOCK REAA ......cuiueiiiiiiiiie e e e e e e e e 820
RdPCIConfigLocal() PECI ProxXy BlIOCK WIite ...civiiriiiiiiiiiii i ne e e naeeeas 822
RdPCIConfigLocal() PECI Proxy Block Read.......ccocuiiiiiiiiiiii i i eie e e 823
WrPCILocalConfig() PECI Proxy BIOCK Write ....eiiriiiii i s aea 824
WrPCILocalConfig() PECI Proxy BIOCK Read ........ooiviiiiiiiiiiii e 826
RAEndPointConfig() PECI Proxy BIOCK Write......ociiiiiiiiiii e 827
RAENndPointConfig() PECI Proxy BIOCK REAd .......couiuiieieiiiiie e 828
WrEndPointConfig() PECI Proxy BIOCK WIIte ...oviiriieiieiie it ne e naeeas 829
WrEndPointConfig() PECI Proxy BIOCK Read .......cc.viiiiiiiiiiii i e eaeea 830
MCA Access via RAENAPOINTCONTIG() +iuvvuiiiiiiiiiiii i r e e e e e neeaeaanens 831
Endpoints Supporting Rd/WrPCICONfigLOCAl......c.viuiiiiiiiii e 832
Endpoints Supporting Rd/WrEndPointConfig .......ooeiiiiiiieiiii e 833
Summary of DRAM Thermal and Power Optimization Services..........ccovvviiiiiiiininnniinnn, 834
Channel Index and DIMM INAeX . ..uuueiutieiieiieiiiiie et e e e e e e naaesaeansananens 835
Summary of CPU Thermal and Power Optimization Services .......cccooiiiiiiiiiiiiiiiiiiiie i, 841
Power Control Register Unit Calculations.....c.couiiiiiiiiiii e 850
Response Data for Requested ItemS......cuiiiiiiiiii e 863
RdPkgConfig() PECI Proxy BIOCK WHEE ...t e e e e 866
RdPkgConfig() PECI Proxy BIOCK REad ........ouieiiie i e e e e e ae s 867
C0re Crash Details ..u it et 869
] o ] g o T [PPSR 872
Ring Assignment to Intel® QAT Virtual FUNCHIONS ....cevvvvveeeeeeeeeiieeeeeeveste e e e e e reeiieneeeeees 878
PCIe Commands Supported Dy RI ..o e e e eas 880
(@) L= = W] o Tt o] o N 17 =Y o 1 [ [P 880
EP Mapping of BARS £t0 MMIOS ... ...ttt et e et e s e e e s e e e e e e ee e naenanens 881
Bus, Device and Function Interpretation .......ccoviiiiiiiiiiiiiii e 881
O I o o Yo T 1 o= N 884
DAV o e o T<Tol 1 ol =l o] PP 889
Y[ F= 1 =T ol g o1 o[ o N 893
S (=] =] 0L PN 895
Signal Names and DeSCiPLIONS ... uuuuee it e e e e e e e e e e eeaees 895
SOC ReqUIred POWET SUP PGS ittt ittt e e et aneaaeas 896
SoC Power Supply for each Supported Power State ......c.covviiiiiiiiiiii 896
Supported ACPI Transitions And Definitions......ooiiiii i 897
SVID Controller Signals.. ..o 903
S 1= =] 0L PPN 904
SOC VOItaGE RaAIlS ..uviiii i e 907
YV A B N (o] 0] 0 -1 a o [ PPN 909
E O o B 0T g = | <P 911
ACPI Power State Transitions fOr the SOC.......ccoiiiiiiiiii e 912
L6 o/ I O = 1 =1 914
= Lol =T L= O Y o= 1P 914
FN O o B = | = 7 = o 0 [ T 1 N 915
I/0 Power Management SUMIMAIY ...uueiue ittt st aneaaens 918
Signal Names and DeSCriPliONS . ..uuiriiti i e e e e eneeas 919
MSR_POWER_CTL (MSR 1FCh) 1ttt i e sttt seseeae s e rasrasnsaeraennsneaernennannns 924
PROCHOT_N Signal Direction and FUNCHION......couiiiiiiiii e 925
8 R =T =] < 946
Signal Names and DesCriplioNS. ... ..vuiuiiiiii e 948
Configuration and Capabilities RegisSter Map ........oeieiniiiii e 951
Relocatable Memory-Mapped Registers .....cciiiiiiii i ae e 953
Configuration and Capabilities Register Map .....ccviiiiiiiiiiiii i e 954
Relocatable Memory-Mapped RegiSters . ....cuiiiiiiii i e e 955

Intel Atom® Processor C3000 Product Family

Datasheet

100

February 2018
Order Number: 337018-002



Contents

Intel Atom® Processor C3000 Product Family n t I ® >

36-6 Configuration and Capabilities Register Map.......ocvvviiiiiiiiiiii e e 956
36-7 Relocatable I/O-Mapped REGISTEIS .. . vt et e e e e e aeaeens 957
36-8 Configuration and Capabilities RegisSter Map .......oooiieieiiiiiii e e 959
36-9 Relocatable Memory-Mapped REGISTEIS ..uiuiiiiiiiiiiii i ae e 960
36-10 Configuration and Capabilities Register Map.....ccviiiiiiiiii i aeeas 961
36-11 Relocatable Memory-Mapped REGISTEIS ...uiiuiiiiiii i e ae e aes 962
36-12 Relocatable I/O-Mapped REGISTEIS . ...t 963
37-1  Signal Names and DesCriPUiONS ....uiueieiiiiie i e e e s 965
37-2  Configuration and Capabilities Register Map ........viieieiiiii e ee e 973
37-3 Relocatable Memory-Mapped REGISTEIS ....viiiiiiiiiiiii i e 975
37-4  Configuration and Capabilities Register Map.......ocviiieiiiiiiiii e ae e 976
37-5 Relocatable Memory-Mapped REGISTEIS ...uiiuiiiiiiiii i e 977
37-6 Configuration and Capabilities Register Map.......ccooeiiiiiiiiiiiiii e 978
37-7 Relocatable I/O-Mapped ReGISTEIS .....iiuiiiii it 979
37-8 Configuration and Capabilities RegisSter Map ......c.ouiieieiiiii e e e ee e 981
37-9 Relocatable Memory-Mapped ReGISTEIS ....uiuiiiiiiiiii i na s 982
37-10 Configuration and Capabilities Register Map.....c.uviiiiiii i e 983
37-11 Relocatable Memory-Mapped ReGISTEIS . .uiiuiiiiiii i e e as 984
37-12 Relocatable I/O-Mapped REGISTEIS . ...ttt e ee s 984
T R A = (=] =] L= 985
38-2  Signal Names and DesCriPliONS ....uiuiieiieiiiiiiii s 986
39-1 Signal Pin Name Directory - Sorted by Name .....ooviiiiiiiiii e e 995
39-2  Treatment Of RESEIVEA PiNS .. ..iiuii ittt et e et e e e e e e e rnennaas 1026
39-3 Signals that Share the Twenty HSIO Lanes ....cuiiiiiiiiiiii it e s et aee s reaaaens 1028
39-4  Voltage Pins Sorted by Platform VR and SoC Voltage Group .......c.ccvoviiiiiiiiiiiieniinenenns 1029
39-5 Package Rotation (ROT) PiNS ..cuiieiiiiiiiiii e s e s e e st e e e aneanans 1032
39-6 Directory of Signal and Voltage Pins - Sorted by Pin Number...........coooiiiiiiiiiiiiinnns 1033
40-1 SPI (17.14MHz) Signal Timing SpecCifiCations.......cuiiiriieiiiiiii e e 1052
40-2  SPI (30MHz) Signal Timing SpecifiCations .......viviiiiiiiii i 1052
40-3  SPI (48MHz) Signal Timing Specifications .......cciiiiiii i e 1053
40-4  CS# Setup and CS# Hold . ..iiiiiiiiiiii i et e e e e 1054
40-5 1.05V GPIO Receiver DC CharaCteriStiCS ..uuuuuiriiriiieiii i i e siaseesanesesnserneaaneanens 1062
40-6 1.05V GPIO Receiver AC CharacteriStiCS cuuuui i s s saeesnerneerneennennens 1062
40-7  1.05V GPIO Driver DC CharacCteriStiCS .uuueiiiriieiie it eaa st eeeaenaeeeaes 1063
40-8  1.05V GPIO Driver AC CharacteriStiCS .uuiiiiiriiiiie i e et e e aenae e e 1063
40-9 1.8V GPIO Receiver DC CharacCteriStiCS. . ouiiiriieiieiiitiieiiteiisie e erane e srentsae e eneneaneanes 1064
40-10 1.8V GPIO Receiver AC CharacteristiCS . cuviiiiiiiiii i i reeaneaneas 1064
40-11 1.8V GPIO Driver DC CharacteriStiCS .uuuuiuiiiiitiiiiiiiiitii e rt e st e s aaaeeeraa 1065
40-12 1.8V GPIO Driver AC CharaCteriStiCS cuuuuriirerieiie i iieeaeraeenesee s sanesneraneanesnneaneannens 1065
40-13 1.8V GPIO Driver TimMiNg ..ttt sttt s e s e eaaaeas 1065
40-14 3.3V GPIO Receiver DC CharaCteriStiCS. . uuuuiirieieitietit ettt ieetanerieetenteaeeeeneneeneans 1066
40-15 3.3V GPIO Receiver AC CharacterisStiCS . ..ouiiiriiiiiiiiiii i e et ae e e 1066
40-16 3.3V GPIO RECEIVAI TimMiNG . .ttt ittt ittt ettt e et a e a et r e e aae e eaaaeas 1066
40-17 3.3V GPIO Driver DC CharacteriStiCS ..uuiuiiriitiiiiiiiiniiieiieseie et eseenere e saenereraes 1067
40-18 3.3V GPIO Driver AC CharacCteriStiCS cuuuriireiieiieiieiieiiessseraessesnsssneranssnernnsrnssansaneannens 1067
41-1  Storage Condition Ratings - Prior to Board-Attach........ccooiiiiiiiiii e, 1069
41-2 Component TemMperature RANGE .....iiviiiiiiiiiiiiir e ra e ae e rae e 1070
41-3  Voltage Supply Requirements Under Normal Operating Conditions ............cccvvviiiiininnnn. 1072
R Yo T GV @ @ e Y- T I I o = PN 1073
41-5  Supply Current Required - Server and Cloud Storage SKUs 0, 1, and 2

ESIISTIE Lo e TP 1074
41-6  Supply Current Required - Network & Enterprise Storage SKUs 3, 4, 5, 6,

and 7

(See Table 1-2) and eTEMP SKUs 11 and 12 (See Table 1-3) c.cvviiiiiiiiiiiiiiiiiiienieeaen 1074

Intel Atom® Processor C3000 Product Family

February 2018 Datasheet

Order Number: 337018-002 101



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

44-6
44-7
44-8
44-9
44-10
45-1
46-1
47-1
48-1
48-2
48-3
49-1
49-2
50-1
50-2
50-3
51-1
51-2
52-1
52-2
52-3
52-4
52-5
52-6
52-7
52-8
52-9
52-10
52-11
52-12
52-13
52-14
52-15
52-16
53-1
53-2
53-3
54-1
54-2
54-3
54-4
54-5
54-6
54-7
54-8

Supply Current Required - Network & Enterprise Storage SKUs 8 and 9

LTI L A PO 1075
Supply Current Required - Network & Enterprise Storage SKU 10

(See Table 1-2) and eTEMP SKU 13 and 14 (See Table 1-3) cviiiiiiiiiniiiieneininnenennnnnns 1075
Register Attributes DefinitioNs ... ....viuiiii 1081
Summary of PCI Configuration Registers—0/0/0 .......oviuiiiiiiiiiiiiiii e 1084
Summary of Memory Mapped I/0 Registers for C-Unit—MCHBAR ..........cccoiiiiiiininnnnne. 1085
Summary of Memory Mapped 1I/0O Registers for A-Unit—MCHBAR .........ccoovviiiiiiiiniiennns 1086
Summary of Memory Mapped 1/0 Registers for B-Unit—MCHBAR .........ccocoviviiiiiiiinnnnens 1087
Summary of Memory Mapped I/O Registers for P-Unit—MCHBAR........c.cciiiiiiiiiinennnns 1093
Summary of Memory Mapped I/O Registers—DEFVTDBAR ......cccoiiiiiiiiiiiiiiiiieenaeeaens 1096
Summary of Memory Mapped I/O Registers—DEFVTDBAR ......cccoiiiiiiiiiiiiiiiiieenaeeaens 1097
Summary of Sideband Registers—0x10 (Memory Controller 0).......ccovviiiiiiiiniiiiinnnnnns 1099
Summary of Sideband Registers—0x12 (Memory Controller 1)......ccooviiiiiiiiiiiiininnnns 1101
Summary of Sideband Registers—0X909 .....cciiiiiiiiiiiiiiii i 1102
Summary of PCI Configuration Registers—0/4/0 ......cciiiiiiiiiiiiiiii it i nenaeaas 1482
Summary of PCI Configuration Registers—0/5/0 ......ccoviuiiiiiiiiiiiiii e 1508
Summary of PCI Configuration Registers—0/6/0, 0/22/0, and 0/23/0 .....ccovvvviiiinnnnnnnn. 1531
Summary of PCI Configuration Registers—0/9-12, 14-17/0 .....iiiieiniiiiiiiiieieeeeeeene 1592
Summary of Sideband Registers—0XxB4 (DeVvices 9-12)...c.civiiiiiiiiiiiiiiiiiiiieieaaneanens 1599
Summary of Sideband Registers—0xB3 (DeVices 14-17) .civiiriiiiiiiiiiiiiiieiiieiienennanens 1599
Summary of PCI Configuration Registers—0/18/0 ......cviiiiiiiiiiiiiiiiiii i i aeeas 1818
Summary of Memory Mapped I/O Registers—SMTBAR .......c.oieiiiiiiii i 1819
Summary of PCI Configuration Registers—0/19 (0r 20)/0.....covieiiiiiiiiiiiiiiiiieeeeeaens 1871
Summary of Memory Mapped I/O Registers—MXTBA .....ciiieiiiii e e 1873
Summary of Memory Mapped I/0 Registers—ABAR ......cciiiiiiiiiiiiiiii e 1874
Summary of PCI Configuration Registers—0/21/0 ....cciiiiiiiiiiiiiiiiir i eanaaeas 1996
Summary of Memory Mapped I/O Registers—MBAR.......ccciiiiiiiiiiic e 1998
Summary of PCI Configuration Registers—0/24/0 .......ccoiiiiiiiiiiiiiiiii e 2222
Summary of PCI Configuration Registers—0/24/1 ......coiiiiiiiiiiiiiii e 2224
Summary of PCI Configuration Registers—0/24/4 .......ccoeiiiiiiii e 2225
Summary of PCI Configuration Registers—0/24/3 ... .ciiiiiiiiii e 2226
Summary of PCI Configuration Registers—0/24/2 .....iiiiiiiiiiiiiiiiii i 2227
Summary of Memory Mapped I/0O Registers—HECI1_MMIO_MBAR........ccoiiiiiiiiiiinnnnnnns 2228
Summary of Memory Mapped I/O Registers—HECI2_MMIO_MBAR........ccoiiiiiiiiiiinnnnnnns 2229
Summary of Memory Mapped I/0O Registers—HECI3_MMIO_MBAR........ccoiiiiiiiiiiiinnnnnnns 2230
Summary of Memory Mapped I/0 Registers—KT_HOST_MEMBAR.......ccccviviiiiiiiiinineinnns 2231
Summary of Memory Mapped 1I/O Registers—Fixed Addresses ........c.ccvvvviiiiiiiiiininennnns 2232
Summary of I/O Registers—KT_HOST_IOBAR......cciiiitiiiiii i e aaaaneanens 2233
Summary of I/O Registers—IDE_HOST_PCMDIOBAR ....cccciiiiiiiiiiiiiiieiiie e snneeea e 2234
Summary of I/O Registers—IDE_HOST_PCTLIOBAR .....ccviiiiiiiiiiiiiinie i eneannenaeans 2235
Summary of I/O Registers—IDE_HOST_BMIOBAR ......cciiiiiiiiiiieii i rinenesnneanens 2236
Summary of Sideband Registers for KT (HOSt)—0X€4 ......ccoeiviriiiiiiiiiiiiieiee e 2237
Summary of Sideband Registers for IDE (HOSt)—0X€4 ......civvieiiiiiiiiiiiiiiiiiieiinaaneanens 2238
Summary of PCI Configuration Registers—0/26/0,1,2....c.ccceiuiiiiiiiiiiiiiiiiieeae e 2383
Summary of Memory Mapped I/O Registers—MEMBA........cccoi i e 2384
Summary of I/O Registers—IOBA ..ot e 2386
Summary of PCI Configuration Registers HECI1—0/27/0......ccciiiiiiiiiiiiiiiiiiiieieieaneenens 2438
Summary of PCI Configuration Registers HECI2—0/27/1....coeiuiiiiiiiiiiiie e 2440
Summary of PCI Configuration Registers HECI3—0/27/4....ccciiiiiiiiiiiiiiiiiiiieieeeeenes 2441
Summary of PCI Configuration Registers KT (HOSt)—0/27/3 ....oeiiiiiiiiiiiiiieeeeene 2442
Summary of PCI Configuration Registers—0/27/2 ..c.oiiiiiiiiiiii it i aea s 2443
Summary of Memory Mapped I/0O Registers—HECI1_MMIO_MBAR........ccoiiiiiiiiiiiinnnnnns 2444
Summary of Memory Mapped I/O Registers—HECI2_MMIO_MBAR......c.ccoiiiiiiiiieiinennnnns 2445
Summary of Memory Mapped I/0O Registers—HECI3_MMIO_MBAR........ccccoviivennrnnnne. 2446

Intel Atom® Processor C3000 Product Family

Datasheet

102

February 2018
Order Number: 337018-002



Contents

Intel Atom® Processor C3000 Product Family n t I ® >

54-9 Summary of Memory Mapped I/0 Registers—KT_HOST_MEMBAR ........ccoiiviiiiiiiininnenne. 2447
54-10 Summary of Memory Mapped I/O Registers—Fix AddreSSses .......ccooviiieiiiiiiiineiniiaieeans 2448
54-11 Summary of I/O Registers—KT_HOST_IOBAR ......citiitiiiiiiiiiiii e e e eees 2449
54-12 Summary of I/O Registers—IDE_HOST_PCMDIOBAR......cceiiiitiiiiiiiiiiiiieneiirenaeaeeenes 2450
54-13 Summary of I/O Registers—IDE_HOST_PCTLIOBAR ......cciiiitiiiiniiiiiiiiininassanenans 2451
54-14 Summary of I/O Registers—IDE_HOST_BMIOBAR........c.ctviiiiiiiiniiiiiii e 2452
54-15 Summary of Sideband Registers for KT (HOSt)—0Xf4......c.coviiiiiiiiiiiiiie e 2453
54-16 Summary of Sideband Registers IDE (HOSt)—0Xf4 ......ccviiiriiiiiiiii e 2453
55-1 Summary of Memory Mapped I/O Registers—BAR or BARL .......coiiiiiiiiiiiiii e 2596
56-1 Summary of PCI Configuration Registers—0/31/0.....ciiuiiiiiiiiiiiiiiiiiiieiie e e ees 2644
56-2 Summary of Sideband Registers—0XD2.......iiuiiiiiiiiiiie i 2644
57-1 Summary of PCI Configuration Registers—0/31/1 . ..iiiiiiiiiiiiiiiiiiiiiii i 2661
58-1 Summary of PCI Configuration Registers—0/31/2.....ciiiiiiiiiiiiiiiiiii e 2684
58-2  Summary of Memory Mapped I/O Registers—PWRMBASE ........c.cocoiiiiiiiiiiiiiiiine e 2685
58-3 Summary of I/O RegiSters—ABASE ... i e 2686
58-4 Summary of I/O Registers—FiXed AddreSSES....cuuuiiriiriitiie ittt reaeeaereraeaeas 2687
58-5 Summary of Sideband Registers—0X82 .....c.iiiiiiiiiiiiii i 2688
59-1 Summary of PCI Configuration Registers—0/31/4 .....ccciiiiiiiiiiiii i 2749
59-2  Summary of Memory Mapped I/O Registers—SMBMBAR .........c.cciiiiiiiiiiiiiiie e 2750
59-3  Summary of I/O ReGiSTers—SBA ... et e 2751
59-4  Summary of I/O Registers—TCOBASE .......coeiiiiiiii e e e e e e 2752
59-5 Summary of Sideband Registers—OXCF .....cuiiiiiiiiiiiiiii i 2753
59-6 Summary of Sideband RegiSters—0XCC ... ..uuiiuiiitiiniiiie i ae e 2754
60-1 Summary of PCI Configuration Registers—0/31/5 .. ciiiiiiiiiiiiiiiiii e 2812
60-2 Summary of Memory Mapped I/O Registers—BIOS_SPI_BARO.........cioiiiiiiiiiiiiiineienns 2813
60-3 Summary of Sideband Registers—0XO03 ......cciiiiiiiiiii s 2814
61-1 Summary of I/O Registers—FiXed I/O POItS ... eees 2875
62-1  Summary of I/O Registers—FiXed AdAressS.....ccuiiiiiiiiiiii i raeanas 2884
62-2 Summary of RTC Standard Static RAM Bank — Indexed Data........c.covviiiiiiiiiiiiinninnnnnns 2885
62-3 Summary of RTC Extended Static RAM Bank — Indexed Data..........cccoviiiiiiiiiiiiiiininnns 2886
62-4 Summary of Sideband Registers—0XD1......cciiiiriiiiiiiiiiiiii e 2887
63-1 Summary of Memory Mapped I/O Registers—0OXFEDOOOOO........ccvviviieiiiiniieiieiiineaeanns 2905
64-1 Summary of PCI Configuration Registers—0/31/1 .....coiiiiiiiiiiii e 2909
64-2  IOXAPIC Interrupt Message AdAreSS .....cveieiiiiiiiii e e e e ae e 2910
64-3 Summary of Memory-Mapped Registers—Fixed Addresses ........c.ccvviiiiiiiiiiiniiininesnnnnns, 2910
64-4 Summary of IOXAPIC Index/Window-Accessed Registers .......covviiiiiiiiiiiiiiiiiiiiiie s 2911
64-5 Summary of I/O Registers—Fixed LOCation .......covviiiiiiiiiiii e 2912
65-1 Summary of Sideband Registers, Part 1 of 2—Sideband Port OXC2 .........ccocviviiiiieiiennnne. 2940
65-2 Summary of Sideband Registers, Part 2 of 2—Sideband Port OXC5.......cccoiviiiiiiiiinennns 2944
67-1 Summary of Sideband Registers—0XDO0........iuiieieiiiiiiieieiear e 3739
68-1 Summary of Sideband Registers (Lane 0 of 19) — OXBA .....ccieiiiiiiiiiiiiii e 3778
68-2 Summary of Sideband Registers (Lane 1 of 19) — OXBA ....ciiiiiiiiii s 3778
68-3 Summary of Sideband Registers (Lane 2 of 19) — OXBA ....ci it 3779
68-4 Summary of Sideband Registers (Lane 3 of 19) — OXBA ....ciiiiiiiii e 3779
68-5 Summary of Sideband Registers (Lane 4 of 19) — OXBA .....ciiiiiiiiiiiiiii e 3780
68-6 Summary of Sideband Registers (Lane 5 0f 19) — OXBA .....ceiiiiiiiiiiiiii e 3780
68-7 Summary of Sideband Registers (Lane 6 of 19) — OXBA .....ccoeiniiiiiiiiiiiii e 3781
68-8 Summary of Sideband Registers (Lane 7 of 19) — OXBA ...ttt 3781
68-9 Summary of Sideband Registers (Lane 8 of 19) — OXBA ....ciiiiiiiii i 3782
68-10 Summary of Sideband Registers (Lane 9 of 19) — OXBA ....ciiiiiiiii i 3782
68-11 Summary of Sideband Registers (Lane 10 of 19) — OXBA ....ciriiiiiiiiiiiii e 3783
68-12 Summary of Sideband Registers (Lane 11 of 19) — OXBA ... 3783
68-13 Summary of Sideband Registers (Lane 12 of 19) — OXBA ... 3784
68-14 Summary of Sideband Registers (Lane 13 of 19) — OXBA ... 3784
68-15 Summary of Sideband Registers (Lane 14 of 19) — OXBA ..o 3785

Intel Atom® Processor C3000 Product Family
February 2018 Datasheet

Order Number: 337018-002 103



Intel Atom® Processor C3000 Product Family

( i n tel ’ > Contents

68-16 Summary of Sideband Registers (Lane 15 of 19) — OXBA......coiiiiiiiiiiiiii s 3785

68-17 Summary of Sideband Registers (Lane 16 of 19) — OXBB........cccooeiiiiiiiiiiiiiiiiiiieieeene 3786

68-18 Summary of Sideband Registers (Lane 17 of 19) — OXBB.......cciiiiiiiiiiiiiiiieieie e 3786

68-19 Summary of Sideband Registers (Lane 18 of 19) — OXBB......ccocvviiiiiiiiiiiiiiiiiiieieaaens 3787

68-20 Summary of Sideband Registers (Lane 19 of 19) — OXBB......ccovviiiiiiiiiiiiiicies 3787

69-1 Model Specific Register (MSR) INAEX .uuiiuiiiiiiii i st r e e aa e e a e e eaneans 3796
§8§

Intel Atom® Processor C3000 Product Family
Datasheet February 2018
104 Order Number: 337018-002



Volume 1: Program Overview

Intel Atom® Processor C3000 Product Family
February 2018 Datasheet
Order Number: 337018-002 105



n ® Volume 1—Intel Atom® Processor C3000 Product Family
Introduction and Product Offerings
Overview

Introduction and Product Offerings

Note:

1.1

Note:

Note:

This document contains preliminary information and is highly subject to change.

Overview

The Intel Atom® Processor C3000 Product Family is the next generation
System-0On-Chip (SoC) built on the latest Intel 14-nanometer process technology. This
highly-integrated SoC contains two to 16 next generation 64-bit Intel Atom® processor
cores depending on the product SKU. The SoCs were created to address the growing
needs for the emerging markets like Microserver, Cloud Storage and growing
Communication Infrastructure market segments.

Throughout this document, the Intel Atom® Processor C3000 Product Family SoC will
be referred to as simply SoC.

Network and Enterprise Storage SKUs are targeted for long life supply and extended
communications reliability. Four Extended Temperature SKUs provide operation over an
extended temperature range.

The parameter Tcase is mentioned in this chapter and is the temperature of the SoC
package measured at the geometric center of the topside of the Integrated Heat
Spreader (IHS).

The product SKUs, feature lists, and values in the following tables are preliminary
based on current expectations and are subject to change without notice:

e Table 1-1, “Features by product SKU - Server and Cloud Storage SKUs 0 through
4",

e Table 1-2, “Features by Product SKU - Network and Enterprise Storage
SKUs 5 through 107,

e Table 1-3, “Features by Product SKU - Extended Temperature SKUs 11 through 14”
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Table 1-1. Features by product SKU - Server and Cloud Storage SKUs 0 through 4 (Sheet
1 of 2)
Features C3955 C3950 C3850 C3830 C3750
SKU 0 SKU 1 SKU 2 SKU 3 SKU 4
Number of 64-bit Intel Atom® 16 12 8
Microarchitecture Goldmont Cores
Number of threads per Core 1
Processor base frequency (GHz) 2.1 1.7 2.1 1.9 2.2
Intel® Turbo Boost Technology Enabled Enabled Enabled Enabled Enabled
POn Turbo frequency @ 70 °C (GHz) 2.4 2.2 2.4 2.3 2.4
Total SoC L2 Cache (MB) 16 12 16
L2 Cache for each Core (MB) 2 2
(shared by two cores) (dedicated)

Maximum number of memory channels 2
available
Maximum DDR4 (1.2V) memory data rate
supported (MT/s) 2400 2133 2400
Number of High-Speed I/O (HSIO) Lanes 20 12
shared between PCle*, SATA, and USB 3.0
HSIQ Lane Numbers (0 through 19) Lanes 0-19 Any 12 Lanes
available from Lanes 0-19
Maximum number of PCI Express* 16 12
(8.0/5.0/ 2.5 GT/s) Lanes via HSIO Lanes via HSIO Lanes
Maximum number of SATA 16 12
(6.0 / 3.0/ 1.5 Gbps) Lanes via HSIO Lanes via HSIO Lanes
Maximum number of sets of USB 3.0 4

signals SSTX+/SSTX- SSRX+/SSRX-

via HSIO Lanes

Number of sets of USB 2.0 signals
(DATA+/DATA-)

4
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Table 1-1. Features by product SKU - Server and Cloud Storage SKUs 0 through 4 (Sheet

2 of 2)
Features C3955 C3950 C3850 C3830 C3750
SKU 0 SKU 1 SKU 2 SKU 3 SKU 4
10
LAN Controller 0 (Gb/s) ! 2.5
1
10
LAN Controller 1 (Gb/s) ! 2.5 1 not available
1

Intel® Management Engine (Intel® ME) Yes Yes
Innovation Engine (IE) Yes Yes
Intel® QuickAssist Technology No
(Intel® QAT)
Intel® QAT Speed (MHz) n/a
Intel® QAT Speed n/a
Intel® QAT Cryptographic Functions n/a
Relative temperature offset (TconTROL)
from the Thermal Monitor Trip 15
Temperature at which fans will be engaged
(°C)

Notes:

1. Each LAN controller must run the same LEK. See Chapter 13, "LAN Controllers” for details.
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Overview
Table 1-2. Features by Product SKU - Network and Enterprise Storage SKUs 5 through 10
(Sheet 1 of 2)
Features C3958 C3858 C3758 C3558 C3538 C3338
SKU 5 SKU 6 SKU 7 SKU 8 SKU 9 SKU 10
Number of 64-bit Intel
Atom® Microarchitecture 16 12 8 4 2
Goldmont Cores
Number of threads per Core 1
Processor base frequency
(GH2) 2 2 2.2 2.2 2.1 1.5
Intel® Turbo Boost
No Yes
Technology
POn Turbo frequency @
70°C (GHz) N/A 2.2
Total SoC L2 Cache (MB) 16 12 16 8 4
L2 Cache for each Core 2 2
(MB) (shared by two cores) (dedicated)
Maximum number of 3
. 2 1
memory channels available
Maximum DDR4 (1.2V)
memory data rate 2400 2133 1866
supported (MT/s)
Number of High-Speed I/O
(HSIO) Lanes shared 1
between PCle*, SATA, and 20 12 10
USB 3.0
HSIO Lane Numbers (0 Any 10
Any 12 L
through 19) available Lanes 0-19 ny anes Lanes from
from Lanes 0-19 Lanes 0-19
Maximum number of PCI 10
% 16 12 )
Express . . via HSIO
(8.0 / 5.0 / 2.5 GT/S) Lanes via HSIO Lanes via HSIO Lanes Lanes
Maximum number of SATA 16 12 10
. . 1. L i
(6.0/:3.0/1.5 Gbps) Lanes via HSIO Lanes via HSIO Lanes via HSIO
Lanes
Maximum number of sets of
USB 3.0 signals 4
SSTX+/SSTX- via HSIO Lanes
SSRX+/SSRX-
Number of sets of USB 2.0 4
signals (DATA+/DATA-)
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Table 1-2. Features by Product SKU - Network and Enterprise Storage SKUs 5 through 10
(Sheet 2 of 2)
Features C3958 C3858 C3758 C3558 C3538 C3338
SKU 5 SKU 6 SKU 7 SKU 8 SKU 9 SKU 10
LAN Controller 0 (Gb/s) 2 10 5
2.5 1
1
LAN Controller 1 (Gb/s) 2 10 25
2.5 )
1
1
Intel® Management Engine
® Yes
(Intel® ME)
Innovation Engine (IE) Yes
Intel® QuickAssist
Technology (Intel® QAT) ves No
Intel® QAT Speed High High Medium Low Low n/a
® .
Intel _ QAT Cryptographic Yes No n/a
Functions
® .
Intel® QAT (_Zompressmn/ Yes n/a
Decompression
Relative temperature offset
(TconTroL) from the
Thermal Monitor Trip 20
Temperature at which fans
will be engaged (°C)
Notes:
1. This product SKU has 10 total available HSIO Lanes. To meet the specified TDP, four of the 10 HSIO
Lanes must be disabled with Soft Straps or BIOS. If more than six HSIO Lanes are enabled, the TDP will
increase with a thermal resistance between the processor's case and the ambient air. An adequate
thermal solution must be designed if more than 6 lanes are used.
2. Each LAN controller must run the same LEK. See Chapter 13, “LAN Controllers” for details.
3. Only one memory channel may be used with this SKU. It can be memory channel 0 or memory channel

1.
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Table 1-3. Features by Product SKU - Extended Temperature SKUs 11 through 14 (Sheet
1 of 2)
Features C3808 C3708 C3508 C3308
SKU 11 SKU 12 SKU 13 SKU 14
Number of 64-bit Intel Atom® Microarchitecture
12 8 4 2
Goldmont Cores
Number of threads per Core 1
Processor base frequency (GHz) 2 1.7 ‘ 1.6 1.6
Intel® Turbo Boost Technology No Yes
POn Turbo frequency @ 70°C (GHz) N/A 2.1
Total SoC L2 Cache (MB) 12 16 ‘ 8 4
L2 Cache for each Core (MB) 2 5
(shared by (dedicated)
two cores)
Maximum number of memory channels available 2 12
Maximum DDR4 (1.2V) memory data rate supported 2133 1866
(MT/s)
Number of High-Speed I/0O (HSIO) Lanes shared 20 8 6
between PCle*, SATA, and USB 3.0
HSIO Lane Numbers (0 through 19) available Any 8 Any 6
Lanes 0-19 Lanes from | Lanes from
Lanes 0-19 | Lanes 0-19
Maximum number of PCI Express* 16 8 6
(8.0/ 5.0/ 2.5 GT/s) Lanes . via HSIO via HSIO
via HSIO Lanes
Lanes Lanes
Maximum number of SATA 16 8 6
(6.0/ 3.0/ 1.5 Gbps) Lanes . via HSIO via HSIO
via HSIO Lanes
Lanes Lanes

Maximum number of sets of USB 3.0 signals
SSTX+/SSTX- SSRX+/SSRX-

4

via HSIO Lanes

Number of sets of USB 2.0 signals (DATA+/DATA-)

4
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Table 1-3. Features by Product SKU - Extended Temperature SKUs 11 through 14 (Sheet

2 of 2)
Features C3808 C3708 C3508 C3308
SKU 11 SKU 12 SKU 13 SKU 14
10
1 2.5
LAN Controller 0 (Gb/s) 2.5 1
1
10
1 2.5
LAN Controller 1 (Gb/s) 2.5 1
1
Intel® Management Engine (Intel® ME) Yes Yes
Innovation Engine (IE) Yes Yes
Intel® QuickAssist Technology (Intel® QAT) Yes
Intel® QAT Speed High Medium Low
Intel® QAT Cryptographic Functions Yes
Intel® QAT Compression/ Decompression Yes
Relative temperature offset (TconTroL) from the
Thermal Monitor Trip Temperature at which fans will be 20
engaged (°C)
Notes:
1. Each LAN controller must run the same LEK. See Chapter 13, "LAN Controllers” for details.
2. Only one memory channel may be used with this SKU. It can be memory channel 0 or memory channel

1.
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1.2 SoC Key Features

This section describes the features offered in the SoC.

Figure 1-1. High-Level Block Diagram
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1.2.1 Processor Details

The SoC has up to sixteen 64-bit Intel Atom® processor cores:
e Each core has an L1 (first-level) cache consisting of:
— 24-KB data, parity protected.
— 32-KB instruction, parity protected.
e L2 (second-level) instruction/data cache, ECC protected:
— SoC with 2, 4 or 8 cores have a 2-MB L2 cache per core.
— SoC with 12 or 16 cores share a 2-MB L2 cache per 2 cores.

1.2.2 Supported Technologies

o Intel® Virtualization Technology (Intel® VT) for Intel® 64 and IA-32 Intel®
Architecture (Intel® VT-x).

o Intel® Virtualization Technology (Intel® VT-x) for Directed I/0 (Intel® VT-d).
e Advanced Encryption Standard New Instructions (AES-NI).

e Secure Hash Algorithm New Instruction (SHA-NI).

o Intel® 64 Architecture.

e Intel® Streaming SIMD Extensions 4.1 (Intel® SSE4.1).

e Intel® Streaming SIMD Extensions 4.2 (Intel® SSE4.2).

e Execute Disable Bit.

o Intel® Turbo Boost Technology.

e Enhanced Intel SpeedStep® Technology.
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1.2.3 System Memory Support

Notes:
1.

2.
3.

4.
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e Up to two 32/40 bit ! or 64/72 bit wide memory channels. Up to two DIMMs per
channel.

e Single-rank or dual-rank per DIMM module.
e ECC “ and non-ECC support.
e DDR4 (1.2V):

1600, 1866 2, 2133, and 2400 MT/s.

x8 or x16 width for unbuffered memory
(UDIMM, SO-DIMM and memory down).

x4 or x8 width devices for RDIMM

Minimum memory is:
32 bit ! wide memory channel: 1GB (4 Gb, 1 rank, x16 width)
64-bit wide memory channel: 2GB (4 Gb, 1 rank, x16 width).

Maximum memory single channel is 128 GB (16 Gb, x4 width, 4 ranks, 64-bit).
Both memory channels maximum is 256 GB (128GB with two 64-bit channels).

e SoC memory population rules:

Both channels must be 32 bit ! or 64 bits wide

At least 1 memory channel must be populated.
Either channel 0 or channel 1 maybe disabled.
Both channels require either unbuffered memory (UDIMM, SO-DIMM or

memory down), or registered memory (RDIMM and/or NVRDIMM). Technology
mixing is not supported.

Rank mixing is allowed but can result in a speed bin loss.

Each populated channel must be x4 or x8 or x16 only (no width mixing within a
channel) 4 Gb, 8 Gb, and 16 Gb technology device mixing between channels is
allowed (i.e., Channel 0 can be x4 while Channel 1 is x8).

A0 and A1 step silicon only support 64/72-bit wide memory channels.

The silicon design supports 1866 MT/s but is not validated on Intel platforms. Customers are
responsible for validation.

With a standard DIMM and NVDIMM in the same channel, the NVDIMM must be in the second slot or be
the same size or smaller than the standard DIMM.

The ECC SDRAM device must be of the same type and width as the SDRAM devices used for the data
bits. This limitation is driven by the DDR4 spec.

- It is NOT alright to use x16 SDRAM devices for data and a x8 device for ECC.

- It is NOT alright to use x8 SDRAM devices for data and a x4 device for ECC.

Memory based on 16 Gb dual rank technology (including maximum memory configuration of 256GB) is
supported by silicon but not validated on Intel platforms.

Intel Atom® Processor C3000 Product Family
Datasheet
115



n ® Volume 1—Intel Atom® Processor C3000 Product Family
Introduction and Product Offerings
SoC Key Features

1.2.4

1.2.5

Integrated Clock Generator

The integrated clock generator requires two external crystals (32.768-kHz and 25-MHz)
and eliminates the need for an external clock chip.

e Generates all required internal clocks.

e Two flex clock outputs for platform use.

e Five PCIe output clocks.

Optional Spread-Spectrum Clocking support.

Intel® QuickAssist Technology (Intel® QAT)

Intel® QuickAssist Technology is only available on Network and Enterprise Storage
SKUs and provides hardware acceleration for:
Symmetric cryptographic functions:

e Cipher operations.

e Hash/authenticate operation.

e Cipher-hash combined operation.

Public key functions:
e RSA operation, encryption/decryption and digital signature generation/verification.
¢ Modular exponentiation for Diffie-Hellman (DH).
e DSA parameter generation and digital signature generation/verification.
e Key derivation operation.
e Elliptic curve cryptography: ECDSA and ECDH.

Compression/Decompression:
e Deflate.
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1.2.6

1.2.7

February 2018

Intel® Management Engine (Intel® ME)

The Intel® ME provides the services that are released and documented in Intel® Server
Platform Services Firmware (SPS 4.0) release.

Innovation Engine (IE)

The Innovation Engine (IE) is a complete, embedded, Intel Architecture system
intended for Intel customers (system builders) to create innovative or differentiating
firmware of their choosing. The IE is available on all SoC product SKUs bit is not
required for normal system operation.

The IE is based on Intel® Quark™ technology:
e 32-bit Intel Architecture processor core
e Suite of connections to a number of platform resources

For security, the IE software is cryptographically bound to the owner, the system
builder, using a digital-signing technique.

For the IE, the system builder can install an embedded operating system, drivers and
application they develop on their own, or purchase them from a third-party vendor.
Intel does not provide operating systems, drivers or applications for the IE.

The IE usage is only limited by its technical capabilities. Sample uses include using the
IE as a replacement for a low-end Baseboard Management Controller (BMC), or
offloading fast-loop sensor monitoring from the BMC.

Intel Atom® Processor C3000 Product Family
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1.2.8

1.2.8.1

1.2.8.1.1

1.2.8.1.2

1.2.8.1.3

Interface Features

High Speed I/0 Lanes

Depending on the SoC product SKU, there are up to 20 High-Speed I/0 (HSIO) lanes
that are shared between the PCI Express*, Serial ATA (SATA) and Universal Serial Bus
(USB) 3.0 ports. See the Chapter 10, “Flexible I/O Adapter (FIA) Overview” for more
information on the sharing. The maximum number of available lanes is shown in
Table 1-1 on page 107, Table 1-2 on page 109, and Table 1-3 on page 111.

PCIe Root Port Clusters
e Up to two PCle Root Port Clusters 0 and 1.
¢ Fully-compliant to the PCI Express Base Specification Revision 3.0.
e Each 1x8 PCle Root Port Cluster maybe bifurcated by BIOS to:
— 1x8
— 2x4
— 2x2 and 1x4
— 4x2
— 4x1
e Minimum Root Port width is 1-lane.
e Maximum Root Port width is 8-lanes with degrades to x4, x2 or x1.
e Lane Reversal supported.
e Polarity Inversion supported.
e No support for peer-to-peer transfers between PCle Root Ports.

Serial ATA (SATA)

The SATA ports are 3.1 or 2.0 capable:
e Up to 16 SATA ports:
— Implemented with up to two controllers.
— Up to eight ports per controller.
— One SGPIO per controller.
¢ No support for IDE mode.

Universal Serial Bus (USB)

There is a single combo USB 3.0 and USB 2.0 controller with support for:
e Up to four USB 3.0 compliant ports.
e USB 2.0 ports have dedicated SoC I/O pins.
e USB 3.0 ports share HSIO lanes as described above.
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1.2.8.2

1.2.8.3

Note:

1.2.8.4

1.2.8.5

Note:

February 2018

LAN Ports

Depending on the SoC product SKU, there is either one or two, dual-port,
Enterprise-Class, LAN controllers. The controllers support 10GbE or 2500BASE-X
depending on the product SKU.

 Based on Intel® Ethernet Controller X55x

¢ 10GbE LAN ports support SFI, KR, 2500BASE-X, SGMII and 1000BASE-KX
e 2500BASE-X LAN ports support 2500BASE-X, SGMII and 1000BASE-KX

e SGMII is supported for Full Duplex 10Mb, 100Mb and 1Gb

e No support for Half Duplex at 10Mb, 100Mb, 1Gb, 2.5Gb or 10Gb

e Management Interface via NC-SI or SMBus

SMBus Controllers

There are seven sets of SMBus pins. And so a maximum of seven SMBus controllers
may be configured to be active.
The SoC has the following 10 SMBus controllers:
e Legacy and Host SMBus controllers used by the IA cores
e PECI over SMBus controller
LAN Management SMBus controller for BMC use

Three Management Engine SMBus controllers
e Three Innovation Engine SMBus controllers

Embedded Multi Media Card (eMMC)

The Embedded Multi-Media Controller (eMMC) is a high speed Flash memory controller
that provides low cost, small form factor storage.

e Support for eMMC v5.0

e Eight-bit interface maximum frequency of 200 MHz for transfer rates up to 400
MB/s

High-Speed Universal Asynchronous Receiver/Transmitter

At most, three of the SoC four High Speed Universal Asynchronous
Receiver/Transmitter (HSUART) controllers can be active. One set of the SoC HSUART
pins is configurable to be either the Host Root HSUART or else the Innovation Engine
(IE) HSUART.

There are 4 HSUART each supporting Clear-To-Send (CTS) and Request-To-Send (RTS)
depending on MUXing. Three (3) of the HSUARTSs are in the IA Host space and 1 is in
the Innovation Engine Root space.

e Baud rate from 300 bps to 3.6864 Mbps

Intel Atom® Processor C3000 Product Family
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1.2.8.6

1.2.8.7

1.2.9

1.2.10

Low Pin Count (LPC)

e LPC
— Interface is described in the Inte/® Low Pin Count (LPC) Interface Specification
— Support for Security Device Trusted Platform Module (TPM)

Serial Peripheral Interface (SPI)
e Supports up to two SPI NOR Flash devices and a SPI NOR TPM device
e Supports 17 MHz, 30 MHz, and 48 MHz SPI Devices
e Supports Serial Flash Discovery Parameters (SFDP)
e Supports Quad I/0 Fast Read, Quad Output Fast Read, Dual 10 Fast Read

Package

The SoC is available in one package size:
e A 34 x 28 mm 1310-ball FCBGA package (FCBGAL15)
e Integrated Heat Spreader (IHS)

e (0.65 mm minimum outer pin pitch, maintaining 0.7mm pitch for breakout direction
to keep 0.7 mm pitch board routing rules.

Testability

e Includes boundary-scan for board and system level testability.
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1.3

Table 1-4.

Terminology

Terminology (Sheet 1 of 6)

Term

Description

1000BASE-KX

1000BASE-KX is the IEEE 802.3ap electrical specification for transmission of 1 Gb/s Ethernet over
the backplane.

2500BASE-X Refer to 2.5 GbE in this table. Note this is not an IEEE Standard.

1000BASE-T _1000BASE-T is the specification for 1 Gb/s Ethernet over category 5e twisted pair cables as defined
in IEEE 802.3 clause 40.
The 2.5-GbE link mode is a special enhanced-speed mode of the 1000BASE-X link mode. This mode

2.5 GbE should not be confused with third-party solutions being offered in the marketplace today. Contact
your local Intel representative for further information on the scope of this feature.

ACPI Advanced Configuration and Power Interface

ADR Asynchronous DRAM Refresh

AEN Asynchronous Event Notification

AFE Analog Front End

Aggressor A network that transmits a coupled signal to another network.

AH Ll;é;.thentication Header - An IPsec header providing authentication capabilities defined in RFC

Anti-Etch Any plane-split, void, or cutout in a VCC or GND plane is referred to as an anti-etch.

ARP Address Resolution Protocol

ASF Alert Standard Format

b/w Bandwidth

BER Bit Error Rate

BGA Ball Grid Array

BIOS Basic Input/Output System. BIOS is the same as what is called UEFI IA Firmware in this document.
Both terms are used and refer to the same thing.

BIST FIS Built-In Self-Test Frame Information Structure

BMC Baseboard Management Controller (often used interchangeably with MC)

BT Bit Time

Bus Agent A component which represents a load on a bus.

CbV Cell Delay Variation

CMC Common Mode Choke

CMCI Corrected Machine Check error Interrupt

CMP Chip-Level Multi Processing (CMP)

CRC Cyclic Redundancy Check

CSR Configuration and Status Register

DCA Direct Cache Access

DDR3 Third generation Double Data Rate SDRAM memory technology that is the successor to DDR2
SDRAM.

DDR4 Forth generation Double Data Rate SDRAM memory technology that is the successor to DDR3
SDRAM.

DFT Design for Testability

DMA Direct Memory Access

DMTF Distributed Management Task Force standard body

DP Display Port

February 2018
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Table 1-4. Terminology (Sheet 2 of 6)
Term Description
DQ Descriptor Queue
DUT Device Under Test
DW Double Word (4 bytes)
ECC Error Correction Code
EEE Energy Efficient Ethernet - IEEE 802.3az standard
EEPROM EI:Sctt.rically Erasable Programmable Memory. A non-volatile memory directly accessible from the
EHCI Enhanced Host Controller Interface
EMI Electromagnetic Interference

Enhanced Intel
SpeedStep® Technology

Allows the operating system to reduce power consumption when performance is not needed.

EOP

End of Packet

EPT

Extended Page Tables

ESD

Electrostatic Discharge

Execute Disable Bit

The Execute Disable bit allows memory to be marked as executable or non-executable, when
combined with a supporting operating system. If code attempts to run in non-executable memory
the processor raises an error to the operating system. This feature prevents some classes of viruses
or worms that exploit buffer overrun vulnerabilities and improves the overall system security. See
the Intel® 64 and IA-32 architectures software developer manuals for more detailed information.

FC

Flow Control

FCS

Frame Check Sequence

Firmware (FW)

Embedded code on the LAN controller that implements the NC-SI protocol and pass-through
functionality.

Flight Time

A term in the timing equation that includes the signal propagation delay, any effects the system has
on the driver TCO, plus any adjustments to the signal at the receiver needed to guarantee the
receiver setup time. More precisely, flight time is defined as the following:

e The time difference between a signal at the input pin of a receiving agent crossing the switching
voltage (adjusted to meet the receiver manufacturer conditions required for AC timing
specifications; i.e., ringback, etc.) and the output pin of the driving agent crossing the switching
voltage when the driver is driving a test load used to specify the driver AC timings.

Maximum and Minimum Flight Time - Flight time variations are caused by many different
parameters. The more obvious causes include the board dielectric constant variation, changes in
load condition, crosstalk, power noise, variation in termination resistance, and differences in I/0
buffer performance as a function of temperature, voltage, and manufacturing process. Some less
obvious causes include effects of Simultaneous Switching Output (SSO) and packaging effects.
Maximum flight time is the largest acceptable flight time a network experiences under all conditions.

Minimum flight time is the smallest acceptable flight time a network experiences under all
conditions.

FS

Full-speed. Refers to USB.

Host Interface

RAM on the LAN controller shared between the firmware and the host, and used to pass commands
from the host to the firmware and responses from the firmware to the host.

HPC High Performance Computing

HS High-speed. Refers to USB.

110 The Integrated I/0O Controller. An I/O controller that is integrated in the processor die.

IOMMU Input/Output Memory Management Unit

iMC The Integrated Memory Controller. A Memory Controller that is integrated in the processor die.
IE Innovation Engine

Intel® 64 Technology

64-bit memory extensions to the IA-32 architecture. Further details on the Intel 64 architecture and
the programming model are found at: http://developer.intel.com/technology/intel64/.

Intel® ME

Intel® Management Engine
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Table 1-4. Terminology (Sheet 3 of 6)
Term Description
IPC Inter-Processor Communication
IPDC Internet Portal Data Center
IPI Inter-Processor Interrupt
IPG Inter-Packet Gap
IPMI Intelligent Platform Management Interface specification

Intel® QuickAssist
Technology

Intel® QuickAssist Technology consists of a family of interrelated Intel and industry-standard
technologies that simplify the use and deployment of accelerators on the Intel platforms.

Intel® virtualization
Technology (Intel® VT)

Processor virtualization which when used in conjunction with the Virtual Machine Monitor software
enables multiple, robust independent software environments inside a single platform.

Integrated Heat Spreader
(IHS)

A component of the processor package used to enhance the thermal performance of the package.
Component thermal solutions interface with the processor at the IHS surface.

ISA Instruction Set Architecture
The effect of a previous signal (or transition) on the interconnect delay. For example, when a signal
is transmitted down a line and the reflections due to the transition have not completely dissipated,

ISI the following data transition launched onto the bus is affected. Interconnect Symbolic Interference
(ISI) is dependent upon frequency, time delay of the line, and the reflection coefficient at the driver
and receiver. ISI impacts both timing and signal integrity.

Jitter Any timing variation of a transition edge or edges from the defined Unit Interval (UI).

LAN (Auxiliary Power-Up)

If connecting the LAN controller to a power source (occurs even before system power-up).

Land

The contact point of the SoC FCBGA package.

Name for the external LAN Connected Device, sometimes also called a PHY device. The LCD name

LCD distinguishes between the whole device and the PHY portion within the LCD.

LCI LAN Connect Interface

LLC Last Level Cache

LLDP Link Layer Discovery Protocol defined in IEEE 802.1AB and used by IEEE 802.3az (EEE) for system
wake time negotiation.

LOM LAN on Motherboard

LPC Low Pin Count

LPI Low-Power Idle is the low-power state of Ethernet link as defined in IEEE 802.3az.

LRU Least Recently Used. A term used in conjunction with cache hierarchy.

LS Low-speed. Refers to USB.

LSO Large Send Offload

LTR Latency Tolerance Reporting (PCI Express* (PCle*) protocol)

LVR Linear Voltage Regulator

MO Intel® Management Engine (Intel® ME) power state where all HW power planes are activated. Host
power state is SO.
Intel® Management Engine (Intel® ME) power state where all HW power planes are activated,

M3 however the host power state is different than SO (some host power planes are not activated). Host
PCI-E* interface are unavailable to the host SW. Main memory is not available for
Intel® Management Engine use.

MAC Media Access Control

MC Management Controller

MCA Machine Check Abort
DMTF Management Component Transport Protocol (MCTP) specification. A transport protocol to

MCTP allow communication between a management controller and controlled device over various
transports.

MDIO Management Data Input/Output Interface over MDC/MDIO lines
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Table 1-4. Terminology (Sheet 4 of 6)
Term Description

ME See Intel® Management Engine (Intel® ME)

MIFS/MIPG Minimum Inter-Frame Spacing/Minimum Inter-Packet Gap

MLC Mid-Level Cache

MMC Multi-Node Management Controller

MMW Maximum Memory Window

MPS Maximum Payload Size in PCle specification

MSS Maximgm Segmerjt_ Siz_e. Largest amount of data, in a packet (without headers) that can be
transmitted. Specified in bytes.

MTU Maximum Transmit Unit. Largest packet size (headers and data) that can be transmitted. Specified
in bytes.

NC Network Controller

NC-SI Network Controller Sideband Interface DMTF Specification

Network The trace of a Printed Circuit Board (PCB) that completes an electrical connection between two or
more components.

NIC Network Interface Controller

NVDIMM Nonvolatile DIMM is a DIMM technology that will save its DRAM content to flash on power loss and
allow recover of the data on the next system boot.

00B Out of Band

Overshoot The maximum voltage observed for a signal at the device pad, measured with respect to Vcc.

Pad The electricf'al cpntact_point of a semiconductor die to the package substrate. A pad is only
observable in simulations.

PCI, PCle* Peripheral Component Interconnect (Express). In this document, this interconnect refers to the PCI

logical layer used by the SoC I/0O fabric protocol.

PCI Express*

PCI Express

Pcode Power Management Unit Micro-code

PCS Physical Coding Sub layer

PEC Packet Error Code

PECI Platform Environmental Control Interface

PHY Physical Layer Device

Pin The contact point of a component package to the_ traces on a substrate, such as the motherboard.
Signal quality and timings are measured at the pin.

PLC Platform LAN Connect

PMA Physical Medium Attachment

PMC Power Management Controller

PMD Physical Medium Dependent

PMU Power Management Unit
Power-Good, or PWRGOOD (an active high signal) indicates that all the system power supplies and

Power-Good clocks are stable. PWRGOOD does go active a predetermined time after system voltages are stable
and does go inactive as soon as any of these voltages fail their specifications.

Processor The 64-bit, single-core or multi-core component (package)

Processor Core

The term Processor Core refers to the silicon die itself which contains multiple execution cores. Each
execution core has an instruction cache, data cache, and shares its 1-MB L2 cache with a sibling
execution core.

PXE

Preboot Execution Environment

Rank

A unit of DRAM corresponding 4 to 16 devices in parallel, ignoring ECC. These devices are usually,
but not always, mounted on a DIMM Raw Card.

Intel Atom® Processor C3000 Product Family

Datasheet
124

February 2018
Order Number: 337018-002



Volume 1—Intel Atom® Processor C3000 Product Family
Introduction and Product Offerings

intel.

Terminology
Table 1-4. Terminology (Sheet 5 of 6)
Term Description
) The voltage to which a signal changes after reaching its maximum absolute value. Ringback is

Ringback ; - o Lo !
caused by reflections, driver oscillations, or other transmission line phenomena.

RP Root Port

RTC Real Time Clock

SA System Agent

SATA Serial ATA

SDP Software Defined Pins

SerDes Serializer/Deserializer: A transceiver that converts parallel data to serial data and vice-versa.

SFD Start Frame Delimiter

SFI SerDes Frame Interface

SFP Small Form-factor Pluggable

SFP+ enhanced Small Form-factor Pluggable
Serialized Gigabit Media Independent Interface

SGMII .
Note: SoC SGMII is supported for Full Duplex 10mb, 100mb and 1Gb only (No Half Duplex

support).

SIMD Single Instruction Multiple Data
System Management Bus. A two-wire interface through which simple system and power
management related devices communicate with the rest of the system. A bus carrying various

SMBus manageability components, including the LAN controller, BIOS, sensors, and remote-control devices.
SMBus is based on the operational principles of the I2C two-wire serial bus from Philips
Semiconductor.

So-DIMM Small outline Dual In-line Memory Module

SPD Serial Presence Detect

SPI Serial Peripheral Interface

SSE Intel® Streaming SIMD Extensions (Intel® SSE)
Simultaneous Switching Output (SSO) effects are differences in electrical timing parameters and
degradation in signal quality caused by multiple signal outputs simultaneously switching voltage
levels in the opposite direction from a single signal or in the same direction. These are called odd

SS0 mode and even mode switching, respectively. This simultaneous switching of multiple outputs
creates higher current swings that may cause additional propagation delay (“push-out”) or a
decrease in propagation delay (“pull-in”). These SSO effects may impact the setup and/or hold
times and are not always taken into account by simulations. System timing budgets include margin
for SSO effects.

STR Suspend To RAM

Stub The branch from the bus trunk terminating at the pad of an agent.

SVR Switched Voltage Regulator

TAC Thermal Averaging Constant

TCO Total Cost of Ownership (TCO) System Management

TDP Thermal Design Power

TDR Time Domain Reflectometry

TLB Translation Lookaside Buffer

TLP Transaction Layer Packet in the PCI Express specification

Trunk The main connection, excluding interconnect branches, from one end-agent pad to the other
end-agent pad.

Tso Transmit Segmentation Offload. A mode in which a large TCP/UDP I/0 is handed to the device which
the device then segments into L2 packets according to the requested MSS.

TSOD Temperature Sensor On DIMM
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Table 1-4. Terminology (Sheet 6 of 6)

Term

Description

UDIMM

Unbuffered Dual In-line Memory Module

UEFI IA Firmware

This is another term used for BIOS. Both terms are used and refer to the same thing.

UHCI

Universal Host Controller Interface

Undershoot

The minimum voltage extending below Vgg observed for a signal at the device pad.

Unit Interval (UI)

Binary signaling convention that is measure of time representing the transmission of a single data
bit in a serial data stream. One bit is sent for every forwarded clock edge, whether it be a rising
edge or a falling edge. If a number of edges are collected at instances t1, t2, tn,...., tk, then the Ul

w7

at instance “n” is defined as the following: UI n =t n -t n-1.

usB Universal Serial Bus

VCC Processor core-power supply

Vcc_core The core-power rail for the processor.

Victim A network that receives a coupled crosstalk signal from another network is called the victim
network.

VLAN Virtual LAN

VPD Vital Product Data (PCI protocol)

VRD The Voltage Regulator Down_(a down on the board solution) for the processor. The VRD is a DC-DC
converter module that supplies the required voltage and current to a single processor.

VSS Processor ground

Intel® vT-d Intel® Virtualization Technology (Intel® VT-x) for Directed I/0 (Intel® VT-d)

Intel® VT-x Intel® Virtualization Technology (Intel® VT) for Intel® 64 and IA-32 Intel®
Architecture (Intel® VT-x)

x1 Refers to a link or port with one physical lane.

x2 Refers to a link or port with two physical lanes.

x4 Refers to a link or port with four physical lanes.

x8 Refers to a link or port with eight physical lanes.

XDP eXtended Debug Port
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1.4 Related Documents

Refer to the following documents for additional information and guidance in developing
platform boards using the SoC.

Table 1-5. Reference Documents (Sheet 1 of 3)

Document Number /

Document Location

Intel® 64 and IA-32 Architectures Software Developer’s Manual 325462

Intel Atom® Processor C3000 Product Family
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Table 1-5. Reference Documents (Sheet 2 of 3)

Document

Document Number /
Location

Intel® Low Pin Count (LPC) Interface Specification

251289

PCI Express Base Specification Revision 3.0

https://pcisig.com/speci
fications

PCI Local Bus Specification, Revision 3.0

https://pcisig.com/speci
fications

PCI Express Card Electromechanical Specification, Revision 3.0

https://pcisig.com/speci
fications

PCI Express Mini Card Electromechanical Specification, Revision 2.0

https://pcisig.com/speci
fications

PCI-to-PCI Bridge Architecture Specification, Revision 1.2

https://pcisig.com/speci
fications

PCI Bus Power Management Interface Specification, Revision 1.2

https://pcisig.com/speci
fications

Universal Serial Bus 3.0 Specification, Revision 1.0

http://www.usb.org/dev
elopers/docs/

Universal Serial Bus Specification, Revision 2.0

http://www.usb.org/dev
elopers/docs/usb20_doc
s/

eXtensible Host Controller Interface for Universal Serial Bus (xHCI), Revision 1.1

https://www.intel.com/c
ontent/www/us/en/io/u
niversal-serial-bus/exte
nsible-host-controler-int
erface-usb-xhci.html

Enhanced Host Controller Interface Specification for Universal Serial Bus, Revision 1.0

https://www.intel.com/c
ontent/www/us/en/io/u
niversal-serial-bus/ehci-
specification-for-usb.ht
ml

System Management Bus (SMBus) Specification, Version 3.0

http://smbus.org/specs/
SMBus_3_0_20141220.
pdf

Alert Standard Format (ASF) Specification, Version 2.0

https://www.dmtf.org/si
tes/default/files/standar
ds/documents/DSP0136
.pdf

Management Component Transport Protocol (MCTP) Base Specification, Version 1.1.0

https://www.dmtf.org/si
tes/default/files/standar
ds/documents/DSP0236
_1.1.0.pdf

Intel® QuickAssist Technology API Programmer’s Guide

https://01.org/sites/def
ault/files/page/330684-
001us_api_pg.pdf

Advanced Configuration and Power Interface Specification Version 5.0, Errata A

http://uefi.org/specificat
ions

SPD Annex L, Serial Presence Detect (SPD) for DDR4 SDRAM Modules

https://www.jedec.org/

JDEC Standard Number
21-C

PCI-SIG* SR-IOV Primer: An Introduction to SR-IOV Technology

https://www.intel.com/c
ontent/dam/doc/applica
tion-note/pci-sig-sr-iov-
primer-sr-iov-technolog

y-paper.pdf

Embedded Multi-Media Card (eMMC), Electrical Standard

https://www.jedec.org/

document_search?searc
h_api_views_fulltext=je
sd84-b51
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Volume 1—Intel Atom® Processor C3000 Product Family
Introduction and Product Offerings
Related Documents

Table 1-5. Reference Documents (Sheet 3 of 3)

intel.

Document

Document Number /
Location

PC16550D Universal Asynchronous Receiver/Transmitter With FIFOs (Rev. C)

http://www.ti.com/lit/ds
/symlink/pc16550d.pdf

Serial Flash Discoverable Parameters (SFDP), JEDEC Specification JESD216B

https://www.jedec.org/s
tandards-documents/do
cs/jesd216b

IA-PC HPET (High Precision Event Timers) Specification Revision 1.0a

https://www.intel.com/c
ontent/dam/www/public
/us/en/documents/tech
nical-specifications/soft
ware-developers-hpet-s
pec-1-0a.pdf

Note: For release dates or latest revisions and documentation numbers, contact the appropriate Intel field

representative.
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Multi-Core Intel Atom® Processors

Warning:

2.1

Figure 2-1.

February 2018

This document contains preliminary information and is highly subject to change.

Introduction

The SoC is a highly-integrated System-on-Chip (SoC). The SoC core is a 3-way
superscalar, out-of-order, IA core. It is designed using the cutting edge 14 nm process.
The SoC core provides roughly 40% Instructions-Per-Cycle (IPC) increase over the
previous Intel Atom® processor core.

Also see Table 1-5, “"Reference Documents” for newest version of the Intel® 64 and
IA-32 Architectures Software Developer’s Manual.

The SoC supports a variety of SKUs: up to 16 cores (with SKUs containing 2, 4, 8, 12 or
16 cores). Refer to the following:
e Table 1-1, “Features by product SKU - Server and Cloud Storage SKUs 0 through 4”

e Table 1-2, “Features by Product SKU - Network and Enterprise Storage
SKUs 5 through 10”

e Table 1-3, “Features by Product SKU - Extended Temperature SKUs 11 through 14",

The cores and the rest of the SoC are shown in a general block diagram in Figure 2-1.
Most of the chapters in this document refer to this diagram to convey the portion of the
SoC pertaining to the chapter.

What is Covered in This Chapter

|| L‘ F || | Intel® Atom™ [ Intel® Atom™ [ Intel® Atom™ [ Intel® Atom™
Processor

Processor Processor Processor

0|0 [l e [e] [e] o]0 oo oo
- o o o o o o o
= = = = = = =
- o o o o o () ()

i | =

240;

:l_l
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Features

The main architectural features are:

Intel® Xeon® series processor Instruction Set Architecture (ISA) compatibility
Intel® Virtualization Technology (Intel® VT-x, Intel® VT-d):
— Intel® VT-x for Intel® IA-32 Architecture
— Intel® VT and Intel® VT-d for Directed I/0
Each core supports 1 hardware thread
Each core has an L1 cache consisting of:
— 24-KB data, parity protected
— 32-KB instruction, parity protected
L2 (second-level) instruction/data cache, ECC protected:
— SoC with 2, 4 or 8 cores have 2-MB L2 per core
— SoC with 12 or 16 cores share a 2-MB L2 per 2 cores
3-wide Out-of-Order (O0O0) scheduler
Improved instruction fetch and decode functions
Improved branch prediction
Improvements to TLB and caching hierarchy
Hybrid OOO scheduling and OOO cache miss processing
Per core power gating support
Intel® Streaming SIMD Extensions 4.1 and 4.2 (SSE4.1 and SSE4.2)
Intel® 64 bit architecture
Support for IA-32 instruction set
Support for Intel® Advanced Encryption Standard New Instructions (Intel® AES-NI)
Secure Hash Algorithm New Instruction (SHA-NI)
Support for rd_rand and rd_seed instructions
Intel® Turbo Boost Technology (SKU dependent)
Supported CPU Power States (C-States): C0, C1, Cle, and C6.
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2.2.1 Goldmont New Technologies and ISA Extensions

Goldmont is the codename for the next generation 64-bit Intel® Atom™ processor
cores in the SoC.

e EPT - Extended Page Tables (hardware virtualization of page tables).
e Hybrid Out-of Order (O0OO0) scheduling and OO0 cache miss processing.

o Intel® Secure Hash Algorithm Extensions - instruction extensions that target the
acceleration of the Secure Hash Algorithm (SHA).

¢ DRNG - Digital Random Number Generator Instructions:
— RDRAND
— RDSEED

e SMM Range Register - Full SMM range protection.

e Energy Efficient Turbo - Improved performance headroom.

e SMM external call trap execute disable - Security feature detects SMM code
accesses outside SMRR and causes a machine check.

e APIC Virtualization; x2 APIC - Better APIC handling in Intel® VT mode.
e Pause Loop Exiting - Better spin-lock handling in Intel® VT mode.

¢ VMCS shadowing - Better performance of VMREAD,VMWRTE under nested virtual
machine scenarios.

e CPUID Faulting - Better CPUID handling in VT mode.
e RTIT 2.0 - Improvements to make RTIT architectural.

e Memory Protection Extensions (MPX) + XSAVE - Security technology to detect
buffer overflow attacks.

e “Light” Machine Check Abort (MCA) - Corrected Machine Check error Interrupt
(CMCI), additional parity.

e Cache QOS - L2 cache partitioning for better real-time performance.
e Parity on IDI (Intra-Die Interconnect).
e 40-bit memory address (1,024 GB).

Intel Atom® Processor C3000 Product Family
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2.2.2

2.2.3

Intel® Virtualization Technology

Intel® Virtualization Technology (Intel® VT) makes a single system appear as multiple
independent systems to the software. This allows multiple, independent operating
systems to run simultaneously on a single system. Intel VT comprises technology
components to support virtualization of platforms based on Intel® architecture
micr%Processors and chipsets. Intel® Virtualization Technology for IA-32, Intel® 64 and
Intel® Architecture (Intel® VT-x) added hardware support in the processor to improve
the virtualization performance and robustness. Intel® VT-x specifications and functional
descriptions are included in the Inte/® 64 and IA-32 Architectures Software Developer’s
Manual.

The first revision of this technology (Intel® VT-x) added hardware support in the
processor to improve the virtualization performance and robustness. The latest
revisions of this specification (Intel® VT-d), now called “Intel Virtualization Technology
for Directed I/0, v1.3"” adds direct chipset hardware hooks to improve I/O performance
and robustness through DMA remapping. The SoC incorporates the Input/Output
Memory Management Unit (IOMMU) (Intel® VT-d) block inside the System Agent to
facilitate the translation.

Intel® VT-x Objectives

o Intel® Xeon® series processor Instruction Set Architecture (ISA) compatibility

e Robust - Virtual Machine Monitors (VMMs) no longer need to use paravirtualization
or binary translation. This means that they run off-the-shelf operating systems and
applications without any special steps.

e Enhanced - Intel® VT enables VMMs to run 64-bit guest operating systems on IA
Xx86 processors.

e More Reliable - Due to the hardware support, VMMs are now smaller, less complex,
and more efficient. This improves reliability and availability and reduces the
potential for software conflicts.

e More Secure - Use of hardware transitions in the VMM strengthens the isolation of
VMs and further prevents corruption of one VM from affecting others on the same
system. Intel VT-x provides hardware acceleration for virtualization of IA platforms.
VMMs use Intel VT-x features to provide improved reliable virtualized platform.
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2.2.4
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Intel® VT-x Features
e Extended Page Tables (EPT):

— An EPT is hardware-assisted page table physical memory virtualization
— EPT supports guest VM execution in unpaged protected / real address mode

— EPT eliminates VM exits from guest OS to the VMM for shadow page-table
Maintenance

Virtual Processor IDs (VPID):
— The ability to use an assigned VM Virtual Processor ID to tag processor core

Hardware structures (such as TLBs) allowing a logic processor to cache information
(such as TLBs) for multiple-linear address spaces:

— This avoids flushes on VM transitions to give a lower-cost VM transition time
Overall reduction in virtualization overhead
Guest Preemption Timer:

— A mechanism for a VMM to preempt the execution of a guest OS VM after an
amount of time specified by the VMM. The VMM sets a timer value before
entering a guest.

— The feature aids VMM developers in flexibility and Quality of Service (QoS)
guarantees flexibility in guest VM scheduling and building QoS schemes.

Descriptor-Table Exiting:

— Descriptor-table exiting allows a VMM to protect a guest OS from internal
(malicious software based) attack by preventing relocation of key system data
structures like Interrupt Descriptor Table (IDT), Global Descriptor Table (GDT)

Local Descriptor Table (LDT), and Task Segment Selector (TSS):

— A VMM using this feature intercepts (by a VM exit) attempts to relocate these
data structures and prevent them from being tampered by malicious software

VM Functions:

— A VM function is an operation provided by the processor that is invoked using
the VMFUNC instruction from guest VM without a VM exit

— A VM function to perform EPTP switching is supported and allows guest VM to
load a new value for the EPT pointer, thereby establishing a different EPT

Intel Atom® Processor C3000 Product Family
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2.2.5

2.2.5.1

Security and Cryptography Technologies

Intel® Advanced Encryption Standard New Instructions
(Intel® AES-NI)

The processor supports Advanced Encryption Standard New Instructions
(Intel®AES-NI) that are a set of Single Instruction Multiple Data (SIMD) instructions
that enable fast and secure data encryption and decryption based on the Advanced
Encryption Standard (AES). Intel® AES-NI are valuable for a wide range of
cryptographic applications, for example:

e applications that perform bulk encryption/decryption

¢ authentication, random number generation

e authenticated encryption
AES is br_oadly accepted_ as thg standard for both %overnment an_cl indust_ry appli@c):ations,
gand is vyldely deployed in various protocols. Intel®™ AES-NI consists of six Intel®™ SSE
instructions.
Four instructions facilitate high performance AES encryption and decryption:

e AESENC

o AESENCLAST

e AESDEC

e AESDELAST

The other two, support the AES key expansion procedure.
e AESIMC
o AESKEYGENASSIST

Together, these instructions provide a full hardware AES support, offering security, high
performance, and a great deal of flexibility.
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2.2.5.2 Intel® Secure Hash Algorithm Extensions (Intel® SHA Extensions)

The Secure Hash Algorithm (SHA) is one of the most commonly employed
cryptographic algorithms. Primary usages of SHA include data integrity, message
authentication, digital signatures, and data de-duplication. As the pervasive use of
security solutions continues to grow, SHA can be seen in more applications now than
ever. The Intel® SHA Extensions are designed to improve the performance of these
compute-intensive algorithms on Intel® architecture-based processors.

The Intel® SHA Extensions are a family of seven instructions based on the Intel®
Streaming SIMD Extensions (Intel® SSE) that are used together to accelerate the
performance of processing SHA-1 and SHA-256 on Intel architecture-based processors.

e SHA1RNDS4—Perform Four Rounds of SHA1 Operation
e SHA1NEXTE—Calculate SHA1 State Variable E after Four Rounds

e SHA1MSG1—Perform an Intermediate Calculation for the Next Four SHA1 Message
Dwords

e SHA1MSG2—Perform a Final Calculation for the Next Four SHA1 Message Dwords
¢ SHA256RNDS2—Perform Two Rounds of SHA256 Operation

e SHA256MSG1—Perform an Intermediate Calculation for the Next Four SHA256
Message Dwords

e SHA256MSG2—Perform a Final Calculation for the Next Four SHA256 Message
Dwords

A processor supports Intel® SHA Extensions if CPUID.(EAX=07H, ECX=0):EBX.SHA
[bit 29] = 1. The Intel® SHA Extensions require only Intel® XMM™ Technology state
support on operating systems, similar to SSE2 instructions.

Details of the seven instructions are in a PDF file Inte/® Architecture Instruction Set
Extensions Programming Reference available here:
https://software.intel.com/en-us/isa-extensions.

2.2.5.3 PCLMULQDQ Instruction

The processor supports the carry-less multiplication instruction, PCLMULQDQ.
PCLMULQDQ is a Single Instruction Multiple Data (SIMD) instruction that computes:

e The 128-bit carry-less multiplication of two 64-bit operands without generating
Propagating carries

Carry-less multiplication is an essential processing component of several cryptographic
systems and standards. Accelerating carry-less multiplication significantly contributes
to achieving high-speed secure computing and communication.

2.2.5.4 Digital Random Number Generator

The processor introduces a software visible digital random number generation
mechanism supported by a high-quality entropy source. This capability is available to
programmers through the RDRAND and RDSEED instructions. The instruction is
described as RDRAND—Read Random Number in Volume 2 of the Inte/® 64 and IA-32
Architectures Software Developer’s Manual.

Some uses of the RDRAND instruction include cryptographic key generation as used in
a variety of applications including communication, digital signatures, secure storage,
etc.
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2.2.6

2.2.6.1

2.2.7

Intel® Turbo Boost Technology

Intel® Turbo Boost Technology is available on some of the SoC product SKUs. Refer to
the following:

e Table 1-1, “Features by product SKU - Server and Cloud Storage SKUs 0 through 4”

e Table 1-2, “Features by Product SKU - Network and Enterprise Storage
SKUs 5 through 10”

e Table 1-3, “Features by Product SKU - Extended Temperature SKUs 11 through 14",

Intel® Turbo Boost Technology is a feature that allows the processor to
opportunistically and automatically run faster than its rated operating core and/or
render clock frequency when there is sufficient power headroom, and the product is
within specified temperature and current limits.

The Intel® Turbo Boost Technology feature increases performance of both
multi-threaded and single-threaded workloads. The processor supports a turbo mode
where the processor uses the thermal capacity associated with the package and core
current being drawn to determine the higher core frequencies/power levels resulting in
exceeding the SoCs TDP power for short durations.

For the processor to operate with maximum performance, the turbo feature needs to
be properly enabled by the BIOS and the platform must have the correct
implementation of SVID IMON. Since the turbo feature is configurable and dependent
on many platform design limits outside of the processor control, the maximum
performance cannot be guaranteed.

Turbo mode availability is independent of the number of active cores; however, the
turbo mode frequency is dynamic and dependent on the instantaneous application
power load, the number of active cores, user configurable settings, operating
environment, and system design.

Intel® Turbo Boost Technology Frequency

The processor-rated frequency assumes that all execution cores are active and are at
the sustained Thermal Design Power (TDP). However, under a typical operation not all
cores are active or executing a high-power workload. Most applications are consuming
less than the TDP at the rated frequency. Intel Turbo Boost Technology takes advantage
of the available TDP headroom and active cores are able to increase their operating
frequency. To determine the highest performance frequency amongst active cores, the
processor takes the following into consideration to recalculate turbo frequency during
runtime:

e Number of cores operating in the CO state

e Estimated core current consumption

e Estimated package prior and present power consumption

e Package temperature
Any of these factors affect the maximum frequency for a given workload. If the power,
current, or thermal limit is reached, the processor automatically reduces the frequency

to stay within its TDP limit. Turbo processor frequencies are only active if the operating
system is requesting the PO state Section 34.10, “Performance States”.

CPUID Instruction

The CPU Identification (CPUID) instruction returns processor identification and feature
information to the EAX, EBX, ECX, and EDX registers, as determined by input entered
in EAX (and in some cases, ECX as well).
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Figure 2-2.

Note:

February 2018

Details of the instruction can be found in the Instruction Set Reference portion of the
Intel® 64 and IA-32 Architectures Software Developer’s Manual.

When CPUID executes with EAX set to 01h, the SoC version information is returned in
EAX. See Figure 2-2, “Version Information Returned by CPUID in EAX".

Version Information Returned by CPUID in EAX

31------- 28 27------mmmmmmo- 20 19------- 16 15 14 13 12 11-------- 8  7--------- 4 3--------- 0
Extended Extended Processor Family Stepping
Reserved Family 1D Model ID Reserved Type D Model D
0 0 5 0 0 6 Fh 0 for AO, Al
1 for BO, B1

Once the SoC product is launched, the Inte/® 64 and IA-32 Architectures Software
Developer’s Manual will refer to the SoC as having “"DisplayFamily_DisplayModel” as
06_5FH.

Leaves 0 through 15h provides Basic CPUID Information.
Leaves 80000000h through 80000008h provide Extended CPUID Information.

Table 2-1, "CPUID Leaf Oh” through Table 2-21, “Extended CPUID Leaf 80000008h"
contain descriptions of the leaves and sub-leaves.
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2.2.7.1 CPUID Leaf 0 — Basic CPUID Information
Table 2-1. CPUID Leaf Oh
Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
Normally
0x15.
Maximum CPUID input value in See bit 22 Leaf 15h is the final leaf
EAX [31:0] EAX that is recognized by the SoC | (BOOT_NT4) for SoC Basic CPUID
for its Basic CPUID Information. of MSR 1A0h, Features
IA32_MISC_E
NABLE.
0 n/a Intel identification, ASCII encoded
EBX [31:0] “Eneeé,,e” fication, encode 0x756E6547 | “Genu”
ECX [31:0] ‘I‘|r1et§r:”identification, ASCII encoded 0x6C65746E | “ntel”
EDX [31:0] ‘I‘?;(re‘li"identification, ASCII encoded 0x49656E69 | “inel”
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2.2.7.2 CPUID Leaf 1 — Version and Feature Information
Table 2-2. CPUID Leaf 1h, Output EAX and EBX
Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results | Bits Meaning Value Indicates
Varies by A0 Stepping = 0
[3:0] Stepping ID product Al Stepping = 0
release BO Stepping = 1
[7:4] Model OxF OxF
11:8 Family ID 6 6
EAX [ ] y
[13:12] | Processor Type 0 Original OEM Processor
[15:14] | (Reserved) 0
[19:16] | Extended Model ID 5 5
1 n/a
/ [27:20] | Extended Family ID 0
Brand String Method
[7:0] Brand Index 0 used rather than Brand
Index Method
EBX [15:8] CLFLUSH line size 8 64 bytes
Maximum number of addressable
[23:16] | IDs for logical processors in this 0x20 32 IDs Max
package
[31:24] | APIC ID assigned during power up Varies
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Table 2-3. CPUID Leaf 1h, Output ECX (Sheet 1 of 2)

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates

SSE3 - Intel® Streaming SIMD

0 Extensions 3 (Intel® SSE3) 1 Supported
PCLMULDQ - PCLMULDQ

1 instruction 1 Supported

2 DTES64 - 64-bit DS Area 1 Supported

Depends on value of bit
3 QJONg;ng/ MWALIT feature Varies 18 in IA_MISC_ENABLE
PP (MSR 1A0h)

DS_CPL - CPL Qualified Debug

4 Store 1 Supported

5 VMX - Virtual Machine Extensions 1 Supported

6 SMX - Safer Mode Extensions 0 Not Supported
EIST - Intel Enhanced SpeedStep®

7 Technology 1 Supported

8 TM2 - Intel® Thermal Monitor 2 1 Supported
SSSE3 - Supplemental Streaming

° SIMD Extensions 3 1 Supported

10 CNXT-ID - L1 Context ID 0 Not Supported

11 Privacy MSR 1 Supported
FMA - Intel® Fast Memory Access

12 (Intel® FMA) extensions using 0 Not Supported
YMM state
CMPXCHG16B/CX16 - Compare

1 n/a ECX 13 and Exchange Bytes features 1 Supported

xTPR Update Control - Allow
14 changing bit 23 of 1 Supported
IA32_MISC_ENABLE (MSR 1A0h)

PDCM - PerfMon and Debug
Capability, altering

15 1A32_PERF_CAPABILITIES 1 Supported
(MSR 345h)

16 (Reserved) 0

17 PCID - Process-Context Identifiers 0 Not Supported

18 |DeA sy toprereiaata o [ o | ot supported

21 Xx2APIC - Extended Interrupt Mode 1 Supported

22 MOVBE - MOVBE instruction 1 Supported

23 POPCNT - POPCNT instruction 1 Supported

24 TSC-Deadline 1 Supported

25 AESNI - AESNI instruction 1 Supported
XSAVE - XSAVE/XRSTOR extended

26 states, XSETBV/XGETBV 1 Supported

instructions, and XCRO
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Table 2-3. CPUID Leaf 1h, Output ECX (Sheet 2 of 2)
OSXSAVE - A value of 1 indicates .
27 the OS has set CR4.0SXSAVE Varies
28 AVX - AVX instruction extensions. 0 Not Supported
F16C/IVBNI - 16-bit
1 n/a ECX 29 floating-point conversion 0 Not Supported
instructions
30 RDRAND - RDRAND instruction 1 Supported
31 (Reserved) 0
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Table 2-4. CPUID Leaf 1h, Output EDX (Sheet 1 of 2)

Leaf Sub-leaf

[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
0 FPU - Floating Point Unit on Chip 1 Supported
: Enhancements 1 |supported
2 DE - Debugging Extensions 1 Supported
3 PSE - Page Size Extension 1 Supported
4 TSC - Time Stamp Counter 1 Supported
5 RDMSR & WRMSR Inctructions. : Supported
6 PAE - Physical Address Extension 1 Supported
7 MCE - Machine Check Exception 1 Supported
8 CX8 - CMPXCHGS8B Instruction 1 Supported
1 if bit 11 of
9 APIC - APIC On-Chip Varies IA32_APIC_BASE (MSR
1Bh) is set
10 (Reserved) 0
11 [SnEsFt’rL_JcStLiZENTER & SYSEXIT 1 Supported
1 n/a EDX
12 l&d(;l?sl:e-rSMemory Type Range 1 Supported
13 PGE - Page Global Bit 1 Supported
14 MCA - Machine Check Architecture 1 Supported

CMOV - Conditional Move
15 Instruction 1 Supported

16 PAT - Page Attribute Table 1 Supported
2E _ 2Ehi . Supported.
17 EftEenBS%n 36-bit Page Size 1 Physical addresses may
be up to 39 bits
18 PSN - Processor Serial Number 0 Not Supported
19 CLFSH - CLFLUSH Instruction 1 Supported
20 (Reserved) 0
21 DS - Debug Store 1 Supported
ACPI - Software Controlled Clock
22 Facilities 1 Supported
23 MMX - Intel MMX™ technology 1 Supported
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Table 2-4. CPUID Leaf 1h, Output EDX (Sheet 2 of 2)
FXSR - FXSAVE and FXRSTOR
24 Instructions 1 Supported
SSE - Intel® Streaming SIMD
25 Extensions 1 Supported
SSE2 - Intel® Streaming SIMD
26 Extensions 2 1 Supported
1 n/a EDX 27 SS - Self Snoop 1 Supported
HTT - Max APIC IDs reserved field
28 is Valid. See CPUID, Leaf 1, 1 Supported
EBX[23:16]
29 TM - Intel® Thermal Monitor 1 Supported
30 (Reserved) 0
31 PBE - Pending Break-Enable 1 Supported
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2.2.7.3 CPUID Leaf 2 — Cache and TLB Information
Table 2-5. CPUID Leaf 2h
Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
Loop value - Number of times
. CPUID leaf 2 must be executed to .
[7:0] retrieve complete information 0x01 One time
about caches and TLBs.
. . i 4K pages,
Micro Translation Lookaside Buffer -
[15:8] : 0xAO0 fully associative,
(uTLB) Descriptor 32 entries
EAX
. . 4K pages,
Data Translation Lookaside Buffer
[23:16] . 0x64 4-way,
(DTLB) Descriptor 512 entries
. . . 4K pages,
i Instruction Translation Lookaside -
[30:24] Buffer (ITLB) Descriptor 0x61 fully associative,
2 n/a 48 entries
[31] Valid bit 0 Bits [30:0] are valid
2M and 4M pages,
[7:0] Large-Page DTLB Descriptor 0xC2 4-way,
16 entries
EBX CPUID leaf 2 does not
. report cache descriptor
[15:8] General OxFF information. Use CPUID
leaf 4 instead
[31:16] | (Reserved) 0
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
2.2.7.4 CPUID Leaf 3— Reserved

The 96-bit processor serial number is not supported. For CPUID with EAX = 3, the
results in EAX, EBX, ECX and EDS are reserved and zeros are returned.
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2.2.7.5 CPUID Leaf 4— Deterministic Cache Parameters
CPUID leaf 4 has three sub-leaves.
Table 2-6. CPUID Leaf 4h (Sheet 1 of 2)
Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
[4:0] Cache Type 0Ox1 Data Cache
[7:5] Cache Level Ox1 Level 1 (L1)
8 Self Initializing Cache? 1 Yes
9 Fully Associative? 0 No
EAX [13:10] | (Reserved) 0
Max number of addressable IDs for
[25:14] | logical processors sharing this 0 Max number is 1
cache
Max number of addressable IDs for
[31:26] | processor cores in the SoC physical OxF Max number is 16
package (minus 1)
. System Coherency Line Size
o [11:0] (minus 1) 0x3F 64
EBX [21:12] | Physical Line Partitions 0 1 partition
[31:22] | Ways (minus 1) 5 6 Ways
ECX [31:0] Sets (minus 1) 0x3F 64 Sets
WBINVD/INVD is not
guaranteed to act upon
0 Write-back Invalidate/Invalidate 1 lower level caches of
non-originating threads
sharing this cache.
4 EDX . Cache is not inclusive of
1 Cache Inclusiveness 0 lower cache levels
- Complex Cache
2 Complex Cache Indexing 1 Indexing supported
[31:3] (Reserved) 0
[4:0] Cache Type 0x2 Instruction Cache
[7:5] Cache Level Oox1 Level 1 (L1)
8 Self Initializing Cache? 1 Yes
9 Fully Associative? 0 No
EAX [13:10] | (Reserved) 0
Max number of addressable IDs for
[25:14] | logical processors sharing this 0 Max number is 1
1 cache
Max number of addressable IDs for
[31:26] | processor cores in the SoC physical OxF Max number is 16
package (minus 1)
. System Coherency Line Size
[11:0] (minus 1) 0x3F 64
EBX [21:12] | Physical Line Partitions 0 1 partition
[31:22] | Ways (minus 1) 7 8 Ways
ECX [31:0] Sets (minus 1) 0x3F 64 Sets
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Table 2-6. CPUID Leaf 4h (Sheet 2 of 2)

WBINVD/INVD is not
guaranteed to act upon
0 Write-back Invalidate/Invalidate 1 lower level caches of
non-originating threads
sharing this cache.

1 EDX 1 Cache Inclusiveness 0 Eav\(l:gfg::hog :gslaL;:ive of

2 Complex Cache Indexing 1 fr?drgzilg)g( (s:uasggrted
[31:3] (Reserved) 0
[4:0] Cache Type 0x3 Unified Cache
[7:5] Cache Level 0x2 Level 2 (L2)
8 Self Initializing Cache? 1 Yes
9 Fully Associative? 0 No

EAX [13:10] | (Reserved) 0

Maximum number of addressable
[25:14] | IDs for logical processors sharing 0x3 Max number is 4
this cache (minus 1)

Maximum number of addressable

[31:26] | IDs for processor cores in the SoC OxF Max number is 16
4 physical package (minus 1)
i System Coherency Line Size
5 [11:0] (minus 1) Ox3F 64
EBX [21:12] | Physical Line Partitions 0 1 partition
[31:22] | Ways OxF 16 Ways
ECX [31:0] Sets (minus 1) Ox7FF 2048 Sets
WBINVD/INVD is not
guaranteed to act upon
0 Write-back Invalidate/Invalidate 1 lower level caches of
non-originating threads
sharing this cache.
EDX Cache is not inclusive of
1 Cache Inclusiveness 0 lower cache levels
2 Complex Cache Indexing 0 Direct mapped cache
[31:3] (Reserved) 0
EAX [31:0] (Reserved) 0
EBX [31:0] (Reserved) 0
3+
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
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2.2.7.6 CPUID Leaf 5— MONITOR/MWAIT

Except for EDX[31:0], values shown in Table 2-7, "CPUID Leaf 5h” are valid only when
MONITOR/MWAIT instructions are enabled.

Table 2-7. CPUID Leaf 5h

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
this Zgﬁovar 64 bytes or the filter
[15:0] Smallest monitor-line size in bytes depending o¥1 size, whichever is
EAX filter size | Smaller
[31:16] | (Reserved) 0
this (ééﬁovar 64 bytes or the filter
[15:0] Largest monitor-line size in bytes depending o¥1 size, whichever is
Fex filter size smaller
[31:16] | (Reserved) 0
Enumeration of MONITOR-WAIT
0 extensions 1 Supported
ECX Supports treating interrupts as
1 break-event for MWAIT, even when 1 Supported
interrupts disabled
[31:2] (Reserved) 0
5 n/a [3:0] Number of MWAIT CO sub-states 0 0
: supported
. Number of MWAIT C1 sub-states
[7:4] supported 2 2
. Number of MWAIT C2 sub-states
(11:8] supported 0 0
X Number of MWAIT C3 sub-states
(15:12] supported 2 2
EDX b f C b
. Number of MWAIT C4 sub-states
[19:16] supported 4 4
i Number of MWAIT C5 sub-states
[23:20] supported 2 2
i Number of MWAIT C6 sub-states
[27:24] supported 0 0
. Number of MWAIT C7 sub-states
[31:28] supported 0 0
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2.2.7.7 CPUID Leaf 6— Digital Thermometer and Power Management

Table 2-8. CPUID Leaf 6h

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
Digital Thermal Sensor (DTS)
0 support 1 Supported
Support varies by
® product SKU. BIOS can
1 Intel® Turbo Boost Technology Oor1l also disable this
technology
ARAT -
2 APIC-Timer-always-running feature 1 Supported
EAX 3 (Reserved) 0
PLN - Power limit notification
4 controls support 0 Not Supported
ECMD - Clock modulation duty
> cycle extension support 0 Not Supported
PTM - Package thermal
6 management support 0 Not Supported
6 n/a [31:7] (Reserved) 0
. Number of Interrupt Thresholds in
EBX (3:0] Digital Thermal Sensor (DTS) 2 2 thresholds
[31:4] (Reserved) 0
Supported.
0 Hardware Coordination Feedback 1 IA32_MPERF (MSR E7h)
Capability and IA32_APERF (MSR
E8h) are present
[2:1] (Reserved) 0
ECX Not Supported
3 Performance-Energy BIAS 0 IA32_ENERGY_PERFOR
Preference support MANCE_BIAS (MSR
1BO0h) is not available
[31:4] (Reserved) 0
EDX [31:0] (Reserved) 0
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2.2.7.8 CPUID Leaf 7— Extended feature Flags
The output shown in Table 2-9, "CPUID Leaf 7h"” depends on the ECX input value.
Table 2-9. CPUID Leaf 7h (Sheet 1 of 2)
Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
i Maximum supported sub-leaf for _
EAX [31:0] CPUID leaf 7 0 Only sub-leaf 0
FSGSBASE - Support for
0 RDFSBASE/RDGSBASE/WRFSBASE 1 Supported
/WRGSBASE
Support for IA32_TSC_ADJUST
1 (MSR 3Bh) 1 Supported
SGX - Support for Secure Enclaves
2 (SE) and Intel® Software Guard 0 Not Supported
Extensions (Intel® SGX)
3 BMI1 - Bit Manipulation Set 1 0 Not Supported
4 HLE 0 Not Supported
AVX2 - Intel® Advanced Vector
5 Extensions 2 (Intel® AVX2) 0 Not Supported
6 (Reserved) 0
SMEP - Supervisor-Mode
7 Execution Prevention 1 Supported
8 BMI2 - Bit Manipulation Set 2 0 Not Supported
ERMS - Support for Enhanced REP
9 MOV/STOSB 1 Supported
INVPCID - Support for INVPCID
. o 10 instruction 0 Not Supported
EBX 11 RTM - HLE+/RTM 0 Not Supported
Support for Platform Quality of
12 Service Monitoring (PQM) 0 Not Supported
capability
The processor
. depreciates FPU CS and
13 FPU CS and FPU DS Deprecation 1 FPU DS values and
these fields are 0000h
Intel® Memory Protection
14 Extensions (Intel® MPX) 1 Supported
Support for Platform Quality of
15 Service Enforcement (PQE) 1 Supported
AVX512F - Intel® Advanced
16 Vector Extensions 512 (Intel® 0 Not Supported
AVX-512) Foundation instructions)
AVX512DQ - Intel® Advanced
17 Vector Extensions 512 (Intel® 0 Not Supported
AVX-512)
RDSEED - Read Random SEED
18 instruction 1 Supported
19 (Reserved) 0
SMAP - Supervisory Mode Access
20 Protection and the LAC/STAC 1 Supported
instructions
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Table 2-9. CPUID Leaf 7h (Sheet 2 of 2)

AVX512IFMA - Intel® Advanced
21 Vector Extensions 512 (Intel® 0 Not Supported
AVX-512)
PCOMMIT - Persistent Commit
22 instruction 0 Not Supported
CLFLUSHOPT - Flush a Cache Line
23 Optimized instruction 1 Supported
24 (Reserved) 0
25 Intel® Processor Trace (Intel® PT) 1 Supported
AVX512PF - Intel® Advanced
26 Vector Extensions 512 (Intel® 0 Not Supported
AVX-512)
AVX512ER - Intel® Advanced
27 Vector Extensions 512 (Intel® 0 Not Supported
AVX-512)
EBX AVX512CD - Intel® Advanced
28 Vector Extensions 512 (Intel® 0 Not Supported
AVX-512)
SHA - Intel® Secure Hash
29 Algorithm Extensions (Intel® SHA 1 Supported
7 0 Extensions)
AVX512BW - Intel® Advanced
30 Vector Extensions 512 (Intel® 0 Not Supported
AVX-512)
AVX512VL - Intel® Advanced
31 Vector Extensions 512 (Intel® 0 Not Supported
AVX-512)
PREFETCHWT1 - PREFETCHWT1
0 instruction 0 Not Supported
ECX AVX512VBMI - Intel® Advanced
1 Vector Extensions 512 (Intel® 0 Not Supported
AVX-512)
[31:2] (Reserved) 0
EDX [31:0] (Reserved) 0
EAX [31:0] (Reserved) 0
EBX [31:0] (Reserved) 0
7 1+
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
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2.2.7.9

2.2.7.10

2.2.7.11

CPUID Leaf 8 — Reserved

CPUID leaf 8 is not supported and is reserved. Zeros are returned.

CPUID Leaf 9 — Direct Cache Access (DCA) Information

CPUID leaf 9 is not supported and is reserved. Zeros are returned.

CPUID Leaf Ah — Architectural Performance Monitoring

Table 2-10. CPUID Leaf Ah

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results | Bits Meaning Value Indicates
. Version ID of architectural .
(7:0] performance monitoring 4 Version 4
Number of general-purpose,
[15:8] performance monitoring counters 4 4 counters
EAX per logical processor
. Bit width of general-purpose, .
[23:16] performance monitoring counter 0x30 48 bits
. Length of EBX bit vector to
[31:24] enumerate architectural events 7 7
. Core Cycle event is
0 Core Cycle event unavailable 0 available
1 Instruction Retired event 0 Instruction Retired
unavailable event is available
. Reference Cycles event
2 Reference Cycles event unavailable 0 is available
Last-level cache (L2
Last-level cache (L2 Cache)
3 - 0 Cache) reference event
A n/a EBx reference event unavailable is available
_ ) Last-level cache (L2
4 é\a,;le:fé\fgﬁgag'z Cache) misses 0 Cache) misses event is
available
. . . Branch instruction
5 E;a;\}gri\lalglséructlon retired event 0 retired event is
available
. . . Branch mispredict
6 Egr\}gri\largizpredlct retired event 0 retired event is
available
ECX [31:0] (Reserved) 0
Number of fixed-function
[4:0] performance counters (if Version 3 3 counters
ID > 1)
EDX Bit width of fixed-function
[12:5] performance counters (if Version 0x30 48 bits
ID > 1)
[31:13] | (Reserved) 0
Intel Atom® Processor C3000 Product Family
February 2018 Datasheet
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2.2.7.12 CPUID Leaf Bh — Extended Topology Enumeration
CPUID leaf Bh has two sub-leaves.

Table 2-11. CPUID Leaf Bh

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
Number of bits to shift right on
. x2APIC ID (EDX[31:0]) to get a - .
EAX [4:0] unique topology ID of the next 1 Shift right 1 bit
level type
[31:5] (Reserved) 0
Number of logical processors at
[15:0] this level type. The number reflects 1 1 logical processor
EBX configuration as shipped by Intel
0 [31:16] | (Reserved) 0
[7:0] !_evel Number - Same value as ECX 0 Level 0
input
ECX [15:8] | Level Type 1 SMT level
[31:16] | (Reserved) 0
i x2APIC ID the current logical .
EDX [31:0] processor Varies
Number of bits to shift right on
. x2APIC ID (EDX[31:0]) to get a e .
B EAX [4:0] unique topology ID of the next 5 Shift right 5 bits
level type
[31:5] (Reserved) 0
Number of logical processors at > 4 8 OxB 2,4,8,12,0r 16
[15:0] this level type. The number reflects ! 0|£ O>’(10 ! | depending on product
EBX configuration as shipped by Intel SKU
1 [31:16] | (Reserved) 0
[7:0] !_evel Number - Same value as ECX 1 Level 1
input
ECX [15:8] Level Type 2 Core level
[31:16] | (Reserved) - 0
. X2APIC ID the current logical .
EDX [31:0] processor Varies
EAX [31:0] (Reserved) 0
5 EBX [31:0] (Reserved) 0
+
ECX [31:0] Original ECX 2+
EDX [31:0] (Reserved) 0

2.2.7.13 CPUID Leaf Ch — Reserved

CPUID leaf Ch is not supported and is reserved. Zeros are returned.

2.2.7.14 CPUID Leaf Dh — Intel® Memory Protection Extensions (Intel® MPX),
XSAVE Feature

CPUID leaf Dh has six sub-leaves (0 through 4, and 8) and is shown in Table 2-12,
“CPUID Leaf Dh”. The other sub-leaves are reserved.
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Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
0 X87 State - Legacy Floating Point 1 Legacy FP state can be
(x87/MMX) managed by XSAVE
1 SSE State - Intel® Streaming 1 Intel® SSE state can be
SIMD Extensions (Intel® SSE) managed by XSAVE
> AVX State - Advanced Vector 0 Intel® AVX state cannot
Extensions (Intel® AVX) be managed by XSAVE
_ ® Intel® MPX Bound
BNDRI-;GS State_ Intel M®emory Registers (BNDREGS)
3 Protection Extensions (Intel®™ MPX) 1 b db
BNDREGS can be managed by
XSAVE
®
BNDCSR State - Intel® Memory ICr:;r?tlrolMaPnﬁ Bsotggjjs
4 Protection Extensions (Intel® MPX) 1 Register (BNDCSR
EAX BNDCSR egister ( ) can
be managed by XSAVE
® -
AVX-512 State - Intel® Advanced Intel | AVX-512 not
0 [7:5] Vector Extensions 512 (Intel® 0 PES ik
AVX-512) can be managed by
XSAVE
PT State - Intel® Processor Trace Intel® PT MSRs state
8 (Intel® PT), used for IA32_XSS 0 cannot can be managed
(MSR DAOh) by XSAVE
9 PKRU State - Protection-key 0 PKRU state cannot can
feature’s register PKRU be managed by XSAVE
[31:10] | (Reserved) 0
i Maximum size required for features
D EBX [31:0] enabled in XCRO 0x240 576 bytes
. Max size required by all processor
ECX [31:0] supported features 0x440 1088 bytes
EDX [31:0] (Reserved) 0
0 Availability of XSAVEOPT 1 Available
Support of XSAVEC and compact
1 extensions of legacy XSTROR 1 Supported
EAX 2 Support of XGETBV Leaf 1 1 Supported
Support of XSAVES and XRSTORS
3 instructions, and IA32_XSS (MSR 1 Supported
DAOh)
[31:4] (Reserved) 0
1 Maximum size required for features
EBX [31:0] enabled in XCRO | IA32_XSS (MSR 0x240 576 bytes
DAOh)
[7:0] (Reserved) 0
~ ® Corresponding bit in
ECX 8 ?I-:-]tzlt(gtsT) Intel® Processor Trace 1 TA32_XSS (MSR DAOh)
can be set
[31:9] (Reserved) 0
EDX [31:0] (Reserved) 0

February 2018
Order Number: 337018-002

Intel Atom® Processor C3000 Product Family

Datasheet
155



Volume 2—Intel Atom® Processor C3000 Product Family

u ®
Multi-Core Intel Atom® Processors
Features

Table 2-12. CPUID Leaf Dh (Sheet 2 of 2)

EAX [31:0] (Reserved) 0
EBX [31:0] (Reserved) 0
2 ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
Intel® Memory Protection
EAX [31:0] Extensions (Intel® MPX) - Size of 0x40 64 bytes
feature state-save area
3 EBX [31:0] ;?;f'fsg"vpg(a'rgﬁset of feature 0x3C0 960 bytes
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0

Intel® MPX - Size of feature

EAX [31:0] state-save area

0x40 64 bytes

X Intel® MPX - Offset of feature
4 EBX [31:0] state-save area 0x400 1024 bytes

D
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
. Intel® Processor Trace (Intel® PT)
EAX [31:0] - Size of Intel® PT state-save area 0x80 128 bytes
EBX [31:0] (Reserved) 0
8 Intel® PT is supported
0 Intel® PT - Supervisor State 1 in IA32_XSS (MSR
ECX DAOh)
[31:1] (Reserved) 0
EDX [31:0] (Reserved) 0
EAX [31:0] (Reserved) 0
All other EBX [31:0] (Reserved) 0
values of
ECX ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
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2.2.7.15

2.2.7.16

2.2.7.17

CPUID Leaf Eh — Reserved

CPUID leaf Eh is not supported and is reserved. Zeros are returned.

intel.

CPUID Leaf Fh — Platform and Cache Quality of Service (QoS)

CPUID leaf Fh, Platform QoS Monitoring Enumeration and Cache QoS Monitoring
Capability, is not supported and is reserved. Zeros are returned.

CPUID Leaf 10h — Platform and Cache QoS Enforcement Enumeration

CPUID leaf 10h contains three sub-leaves and is show in Table 2-13, "CPUID Leaf 10h”.

Table 2-13. CPUID Leaf 10h

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
EAX [31:0] (Reserved) 0
0 (Reserved) 0
1 L3 Cache 0 SoC has no L3 Cache
0 B 2 L2 Cache 1 supports 12 Cache QoS
[31:3] (Reserved) 0
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
EAX [31:0] (Reserved) 0
EBX [31:0] (Reserved) 0
! ECX [31:0] (Reserved) 0
10 EDX [31:0] (Reserved) 0
[4:0] Length of Masks (minus 1) 7 8
EAX
[31:5] (Reserved) 0
EBX [31:0] Bitmask 0
2 ECX [31:0] | (Reserved) 0
cox [15:0] t”;}?shgztstO(smr}ﬁﬂ?sbf; supported for 3 4 is highest number
[31:16] | (Reserved) 0
EAX [31:0] (Reserved) 0
EBX [31:0] (Reserved) 0
3+ ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
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2.2.7.18 CPUID Leaf 11h — Reserved

CPUID leaf 11h is not supported and is reserved. Zeros are returned.

2.2.7.19 CPUID Leaf 12h — Reserved

CPUID leaf 12h is not supported and is reserved. Zeros are returned.

2.2.7.20 CPUID Leaf 13h — Reserved

CPUID leaf 13h is not supported and is reserved. Zeros are returned.
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intel.

CPUID Leaf 14h — Intel® Processor Trace (Intel® PT) Enumeration

CPUID leaf 14h has two sub-leaves and is shown in Table 2-14, "CPUID Leaf 14h".

Table 2-14. CPUID Leaf 14h (Sheet 1 of 2)

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
. ) ) R Only sub-leaves 0 and 1
EAX [31:0] Maximum valid sub-leaf 1 are valid
IA32_RTIT_CTL (MSR
570h) can be setto 1,
S and that
0 CR3 Filtering Support 1 IA32_RTIT_CR3_MATC
H (MSR 572h) can be
accessed
Support for Cycle-Accurate Mode
EBX 1 and Configurable PSB 1 Supported
Support for IP filtering, TraceStop
2 filtering, and MTC timing packet 1 Supported
Support for Processor Trace MSRs
3 preserved across warm reset 1 Supported
[31:4] (Reserved) 0
Supported. Tracing can
be enabled with the
0 0 Support of ToPA Output scheme 1 ToPA bit of
IA32_RTIT_CTL (MSR
570h)
ToPA Tables Support Multiple
1 Output Regions 1 Supported
> Sgﬁepn?]l;t of Single-Range Output 1 Supported
14 ECX
Support of output to Trace
3 Transport subsystem 0 Not Supported
[30:2] (Reserved) 0
Generated packets
which contain IP
31 Support of IP payloads contain LIP 1 payloads contain LIP
values, which include
the CS base component
EDX [31:0] (Reserved) 0
. Number of configurable Address
[1:0] Ranges for filtering supported 2 2 ranges
EAX [15:2] (Reserved) 0
i Bitmap of supported MTC Period
[31:16] encodings 0x249 0x249
1 . Bitmap of supported Cycle
EBX [15:0] Threshold Value encodings OXFFFF OXFFFF
i Bitmap of supported configurable
[31:16] PSB Frequency encodings 0x003F 0x003F
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
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EAX [31:0] (Reserved) 0
EBX [31:0] (Reserved) 0
14 2+
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
2.2.7.22 CPUID Leaf 15h — Time Stamp Counter (TSC) and Crystal Clock Ratio

Table 2-15. Basic CPUID Leaf 15h

CPUID leaf 15h is the last Basic CPUID leaf.

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
EAX [31:0] IIz)acagi'\oominator of TSC/crystal clock 3 3
s o/a EBX [31:0] rNaut?c']\erator of TSC/crystal clock 0xCO 192
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0

Intel Atom® Processor C3000 Product Family

Datasheet
160

February 2018
Order Number: 337018-002



Volume 2—Intel Atom® Processor C3000 Product Family

Multi-Core Intel Atom® Processors

Features

2.2.7.23

2.2.7.24

CPUID Leaves 16h through 7FFFFFFFh — Reserved

intel)

CPUID leaves 16h through 7FFFFFFFh are not supported and are reserved. Each of
these leaves produces the same EAX, EBX, ECX, and EDS values as leaf 15h.

CPUID leaves greater than 80000000h are also reserved and produce the same EAX,
EBX, ECX, and EDS values as leaf 15h.

CPUID Leaf 80000000h — Maximum EAX Value for CPUID Instruction

Table 2-16. Extended CPUID Leaf 80000000h

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
Maximum input value in EAX for -
EAX [31:0] | Extended Function CPUID 0x80000008 | 0XB0000008 is the
information
80000000 | n/a EBX [31:0] (Reserved) 0
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
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2.2.7.25 CPUID Leaf 80000001h — Extended Feature Flags
Table 2-17. Extended CPUID Leaf 80000001h
Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
EAX [31:0] (Reserved) 0
EBX [31:0] (Reserved) 0
o | ey oAt e s R P
5 Availability of LZCNT instruction 0 Not Available
[7:1] (Reserved) 0
ECX —
8 ﬁ\\/silrluat?tl:gz of PREFETCHW 1 Available
[31:9] (Reserved) 0
[10:0] (Reserved) 0
Availability of SYSCALL and
11 SYSTRET instructions in 64-bit 1 Available
mode
80000001 | n/a [19:12] | (Reserved) 0
1 indicates Available.
20 g;/tailability of the Execute Disable Varies KVQLB?S;SFEE?C?F the
IA32_CR_MISC_ENABL
EDX ES (MSR 1A0h) = 0
[25:21] | (Reserved) 0
26 1GB Pages 1 Enabled
27 RDTSCP/IA32_TSC_AUX 1 1
28 (Reserved) 0
29 Avanability of Intel® 64 1 Available
[31:30] | (Reserved) 0

Intel Atom® Processor C3000 Product Family

Datasheet
162

February 2018

Order Number: 337018-002



Volume 2—Intel Atom® Processor C3000 Product Family
Multi-Core Intel Atom® Processors
Features

intel)

2.2.7.26

CPUID Leaves 80000002h, 80000003h, and 80000004h— Intel
Processor Brand String

Table 2-18. Extended CPUID Leaves 80000002h, 80000003h, and 80000004h

Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
EAX [31:0] 65746E49
EBX [31:0] 2952286C
80000002 | n/a
ECX [31:0] 6F744120
EDX [31:0] 4D54286D
EAX [31:0] 50432029
EBX [31:0] 33432055
80000003 | n/a Processor Brand String
ECX [31:0] 20383538
EDX [31:0] 2E322040
EAX [31:0] 48473030
EBX [31:0] 7A
80000004 | n/a
ECX [31:0] 0
EDX [31:0] 0
2.2.7.27 CPUID Leaf 80000005h — Reserved
CPUID leaf 80000005h is not supported and is reserved. Zeros are returned.
2.2.7.28 CPUID Leaf 80000006h — Cache Parameters
Table 2-19. Extended CPUID Leaf 80000006h
Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results | Bits Meaning Value Indicates
EAX [31:0] (Reserved) 0
EBX [31:0] (Reserved) 0
[7:0] Cache Line Size 0x40 64
80000006 | n/a
ECX [15:12] | Associativity field 0x8 8
[31:16] | Cache size in 1k units 0x800 2048 1k units (2MB)
EDX [31:0] (Reserved) 0
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2.2.7.29 CPUID Leaf 80000007h — Advanced Power Management
Table 2-20. Extended CPUID Leaf 80000007h
Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
EAX [31:0] (Reserved) 0
EBX [31:0] (Reserved) 0
ECX [31:0] (Reserved) 0
80000007 | n/a
[7:0] (Reserved) 0
EDX 8 Always Running TSC 1 Available
[31:9] (Reserved) 0
2.2.7.30 CPUID Leaf 80000008h — Virtual/Physical Address Sizes
Table 2-21. Extended CPUID Leaf 80000008h
Leaf Sub-leaf
[EAX] [ECX] CPUID Returned What Value
(Hex) (Hex) Results Bits Meaning Value Indicates
[7:0] Number of Physical Address Bits 0x27 39 bits
EAX [15:8] Number of Linear Address Bits 0x30 48 bits
[31:16] | (Reserved) 0
80000008 | n/a
EBX [31:0] (Reserved) 0
ECX [31:0] (Reserved) 0
EDX [31:0] (Reserved) 0
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3 System Address Map

In addition to the Intel Atom® cores, the SoC contains two other units, the Innovation Engine (IE) and
Intel® Management Engine (ME), that execute the Intel® architecture instruction set. Each has its
own Memory Space, I/O Space and PCI domain. This document refers to these three units as:

e Host Root Space - Associated with the Intel Atom® cores
e IE Root Space - Associated with the IE instruction-execution unit
o Intel® ME Root Space - Associated with the Intel® ME instruction-execution unit
This Chapter describes the Host Root Space, which includes the Configuration Space, Memory Space,

and I/0 Space of the SoC. Information is provided to show Memory Address Space configuration and
how to access Sideband Registers and Configuration Space.

Model-Specific Registers (MSRs) are accessed by executing Read MSR (RDMSR) and Write MSR
(WRMSR) instructions. CPU Identification Registers are accessed via CPUID instruction.
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3.1 Host Root Space—Memory Space

The Memory Space address map for the Host Root Space is shown in Table 3-1, "Host Memory Space
Address Map”. The Memory-Mapped I/O (MMIO) that is relocatable in Host Memory Space is shown in
Table 3-2, “Relocatable MMIO in Host Memory Space”.

The SoC implements 40 address bits providing 1,024 GB of addressable Host Root Memory Space for
use by the CPU and devices. This is the address space accessible by memory reads and writes. These
addresses are generated by the processor and also by integrated and external I/O devices. The target
of the read and write transactions can be system memory or integrated memory and external I/O
devices. For PCI compliance the devices and SoC internal circuitry provide a full 64-bit address space.
Even so, addresses greater than 1,024 GB (40 address bits) never address a physical resource in the
SoC, and are always terminated with an error.

Note: The ultimate subtractive-decode agent in Host Root Space is the Primary-to-Sideband
Bridge (P2SB) and not the Low Pin Count (LPC) controller. Any transaction reaching the
P2SB which does not match a valid mapped region is terminated. Such transactions are
either dropped for Posted Requests or result in an Unsupported Request (UR) for
Non-Posted Requests.

3.1.1 Host Memory Space—Regions and Boundaries

Table 3-1. Host Memory Space Address Map (Sheet 1 of 3)

Start Address End Address
Memory Address or or
Range Name Dependency/Comments
[gSize] Base Address Range P v/
(Hexadecimal) (Hexadecimal)
DOS DRAM (0 to 1 MB)
DRAM 0000_0000 0009_FFFF DOS_DRAM
[640 KB]
VGA 000A_0000 000B_FFFF A and B segments’ VGA region of memory
(A Segment and B Segment) must be configured before first access and
[128 KB] may target one and only one of these:
e PClIe Root Port which has VGAE (bit 3) of
its Bridge Control Register (BCTL) is set.
e Legacy Block
e DRAM in SBFT mode when
ABSEGINDRAM (bit 2) of the
B_CR_BMISC_0_0_0_MCHBAR registeris
set.
Note: The SoC does not support SMM in
the A and B segments of memory
(the VGA region).
DRAM 000C_0000 000D_FFFF The SoC does not support ISA Expansion
(C Segment and D Segment) region. This area always maps to system
[128 KB] DRAM.
Access is from the CPU only, no inbound
access support—an inbound access will be
aborted.
Extended System BIOS 000E_0000 000E_FFFF Reads and Writes to E segment are to DRAM.
(E Segment)
[64 KB] Note: The SoC does not support reading
from the BIOS boot interface via the
E segment.
Access from CPU only, no inbound access
support.
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Table 3-1. Host Memory Space Address Map (Sheet 2 of 3)
Memory Address Start ﬁt:dress End A:rdress
Ran[gsei:zI:;:me Base Address Range Dependency/Comments
(Hexadecimal) (Hexadecimal)
System BIOS (Upper) 000F_0000 000F_FFFF Reads and Writes to F segment are to DRAM.
(F segment)
[64 KB] Note: The SoC does not support reading
from the BIOS boot interface via the
F segment.
Access from CPU only, no inbound access
support.
Lower DRAM Window (1 MB to TOLUD minus 1)
DRAM 00F0_0000 0100_0000 The SoC does not support ISA hole. This
[1 MB] range is always mapped to DRAM.
TSEG B-unit System BGSM_0_0_0_PCI
Management Mode minus 1 TSEG is locked by BIOS by setting the
Memory Base appropriate levels in TSEGMB_0_0_0_PCI
(TSEGMB_0_0_0_P and BGSM_0_0_0_PCI.
CI)
BGSM B-unit Graphics TOLUD minus 1 For the SoC, the BGSM_0_0_0_PCI range is
Stolen Memory Base not applicable. Even so, BGSM_0_0_0_PCI
(BGSM_0_0_0_PCI) must be programmed since it affects TSEG.
Low MMIO (TOLUD to 4 GB)
ABORT FEBO_0000 FEBF_FFFF CRAB Abort page region
FEC0_0000 FEC0_0040 IOXAPIC space.
Within FECx_x000 to FECx_x040, BIOS
configures the window using APIC Range
Select (IOAC.ASEL) and APIC Enable
IOXAPIC (IOAC.AEN). The IOAC register is in the P2SB
Bridge device.
Note: Intel only validates the range
FEC0_0000 to FEC0_0040.
FEDO_0000 FEDO_O3FF High performance event timer.
HPET Although FEDO_0000 through FEDO_33FF are
configurable, only FEDO_0000 through
FEDO_O3FF is expected.
TPM FED4_0000 FED4_OFFF TPM1.2 range
FED6_0000 FED6_OFFF The OS must be informed that this address
XHCI DbC range is reserved. No other MMIO must
overlap range.
Local APIC FEEO_0000 FEEF_FFFF APIC space used to send MSIs to the CPU and
INTR ACKs to legacy block.
FF00_0000 FFOF_FFFF BDE.O
FF10_0000 FF1F_FFFF BDE.1
BIOS4 - Feature space for LPC
FF20_0000 FF2F_FFFF BDE.2
FF30_0000 FF3F_FFFF BDE.3
FF40_0000 FF4F_FFFF BDE.O
FF50_0000 FF5F_FFFF BDE.1
BIOS4 - Data space for SPI and LPC
FF60_0000 FF6F_FFFF BDE.2
FF70_0000 FF7F_FFFF BDE.3
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Host Memory Space Address Map (Sheet 3 of 3)

Memory Address
Range Name
[Size]

Start Address
or

Base Address

(Hexadecimal)

End Address
or
Range
(Hexadecimal)

Dependency/Comments

Low MMIO (TOLUD to 4 GB) (continued)

FF80_0000 FF87_FFFF BDE.8
FF88_0000 FF8F_FFFF BDE.9
FF90_0000 FFO97_FFFF BDE.10
BIOS3 - Feature space for LPC FF98_0000 FFOF_FFFF BDE.11
FFAO0_0000 FFA7_FFFF BDE.12
FFA8_0000 FFAF_FFFF BDE.13
FFBO_0000 FFB7_FFFF BDE.14
BIOS3 - Feature space for LPC FFB8_0000 FFBF_FFFF BDE.15; always enabled
FFC0_0000 FFC7_FFFF BDE.8
FFC8_0000 FFCF_FFFF BDE.9
FFDO_0000 FFD7_FFFF BDE.10
BIOS3 - Data space for SPI and LPC | FFD8_0000 FFDF_FFFF BDE.11
FFEO_0000 FFE7_FFFF BDE.12
FFE8_0000 FFEF_FFFF BDE.13
FFFO_0000 FFF7_FFFF BDE.14
BIOS?2 - Data space for SPI and LPC | FFF8_0000 FFFB_FFFF BDE.15; always enabled
FFFC_0000 FFFF_FFFF This BIOS region is enabled by default and

BIOS - Data space for SPI and LPC

can not be disabled. Reset boot vector is
FFFF_FFFO.

ECAM Base Address

PCIEXBAR_LO_0_0_
0_PCI and
PCIEXBAR_HI_0_0_
0_PCI

PCIEXBAR plus
256 MB

in 32-bit address
space

PCI Express Enhanced Configuration Access
Mechanism (ECAM) location. PCI and PCle
Configuration Space accessible as
memory-mapped accesses.

Protected Memory (Low) for VT-d

PLMBASE_VTDBAR

PLMLIMIT_VTDBAR

Area of protected memory located <4GB for
VT-d.

4 GB to TOUUD-1 -- High DRAM Window

High DRAM 1_0000_0000 TOUUD-1 High Main Memory. Top of Upper Usable
DRAM.
TOUUD to 1024 GB -- High MMIO
High MMIO TOUUD 1024 GB High MMIO for 64-bit MMIO

Protected Memory (High) for VT-d

PHMBASE_VTDBAR

PHMLIMIT_VTDBAR

Area of protected memory located >4GB for
VT-d.
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Host Memory Space—Relocatable Memory-Mapped I/0

Table 3-2, "Relocatable MMIO in Host Memory Space” lists the Memory-Mapped I/0 that is relocatable
in Host Memory Space. The 1I/0 listed as being in 32-bit address space can be configured within the
“Low MMIO” region shown in Table 3-1, "Host Memory Space Address Map”. The I/O listed as being in
64-bit address space can be configured within the "High MMIO or Low MMIO” region of the same

table.

Table 3-2.

Relocatable MMIO in Host Memory Space (Sheet 1 of 5)

Memory Address
Range Name
[Size]

Start Address
or

Base Address

(Hexadecimal)

End Address
or
Range
(Hexadecimal)

Dependency/Comments

D6:FO0 variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function
MEMLIMIT space Configuration Space.

Dedicated Integrated Root Port for | D6:FO variable length As defined by the Prefetchable Memory Base

Intel® QuickAssist Technology PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
Bus x:D0:FO 512 KB Intel® QuickAssist Technology, PF Memory

Intel® QuickAssist Technology PSECRAMUBAR in 64-bit address Base Address Register
PSECRAMLBAR space
D9:FO 128 KB As defined by the Base Address Register 0
EXPPTMBAR in 64-bit address (BARO) and Base Address Register 1 (BAR1)
(BAR1,BARO) space in the Function Configuration Space.
D9:FO variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function

PCI Express RP[0] MEMLIMIT space Configuration Space.

Root Port Cluster 0, Root Port 0 - .
D9:FO variable length As defined by the Prefetchable Memory Base
PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
D10:FO 128 KB As defined by the Base Address Register 0O
EXPPTMBAR in 64-bit address (BARO) and Base Address Register 1 (BAR1)
(BAR1,BARO) space in the Function Configuration Space.
D10:FO variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function

PCI Express RP[1] MEMLIMIT space Configuration Space.

Root Port Cluster 0, Root Port 1 D10:FO variable length As defined by the Prefetchable Memory Base
PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
D11:FO 128 KB As defined by the Base Address Register 0O
EXPPTMBAR in 64-bit address (BARO) and Base Address Register 1 (BAR1)
(BAR1,BARO) space in the Function Configuration Space.
D11:FO variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function

PCI Express RP[2] MEMLIMIT space Configuration Space.

Root Port Cluster 0, Root Port 2 - -
D11:FO variable length As defined by the Prefetchable Memory Base
PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
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Table 3-2. Relocatable MMIO in Host Memory Space (Sheet 2 of 5)

Memory Address
Range Name
[Size]

Start Address
or

Base Address

(Hexadecimal)

End Address
or
Range
(Hexadecimal)

Dependency/Comments

D12:FO 128 KB As defined by the Base Address Register O
EXPPTMBAR in 64-bit address (BARO) and Base Address Register 1 (BAR1)
(BAR1,BARO) space in the Function Configuration Space.
D12:FO variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function

PCI Express RP[3] MEMLIMIT space Configuration Space.

Root Port Cluster 0, Root Port 3 - -
D12:FO variable length As defined by the Prefetchable Memory Base
PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
D14:F0O 128 KB As defined by the Base Address Register O
EXPPTMBAR in 64-bit address (BARO) and Base Address Register 1 (BAR1)
(BAR1,BARO) space in the Function Configuration Space.
D14:F0O variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function

PCI Express RP[4] MEMLIMIT space Configuration Space.

Root Port Cluster 1, Root Port 0 - -
D14:F0O variable length As defined by the Prefetchable Memory Base
PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
D15:F0 128 KB As defined by the Base Address Register O
EXPPTMBAR in 64-bit address (BARO) and Base Address Register 1 (BAR1)
(BAR1,BARO) space in the Function Configuration Space.
D15:F0 variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function

PCI Express RP[5] MEMLIMIT space Configuration Space.

Root Port Cluster 1, Root Port 1 - .
D15:F0 variable length As defined by the Prefetchable Memory Base
PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
D16:F0 128 KB As defined by the Base Address Register O
EXPPTMBAR in 64-bit address (BARO) and Base Address Register 1 (BAR1)
(BAR1,BARO) space in the Function Configuration Space.
D16:FO variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function

PCI Express RP[6] MEMLIMIT space Configuration Space.

Root Port Cluster 1, Root Port 2 - .
D16:FO variable length As defined by the Prefetchable Memory Base
PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
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Relocatable MMIO in Host Memory Space (Sheet 3 of 5)

Memory Address
Range Name
[Size]

Start Address
or

Base Address

(Hexadecimal)

End Address
or
Range
(Hexadecimal)

Dependency/Comments

LAN Controller 0

(BAR1, BARD)

in 64-bit address
space

D17:FO 128 KB As defined by the Base Address Register 0O
EXPPTMBAR in 64-bit address (BARO) and Base Address Register 1 (BAR1)
(BAR1,BARO) space in the Function Configuration Space.
D17:F0O variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function

PCI Express RP[7] MEMLIMIT space Configuration Space.

Root Port Cluster 1, Root Port 3 - -
D17:FO variable length As defined by the Prefetchable Memory Base
PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT

SMBus 2.0 Controller - Host D18:F0O 1 KB SMBus 2.0 Controller (Host)
SMTBAR in 64-bit address
(BAR1,BARO) space

SATA Controller 0 D19:F0 2 KB AHCI Base Address for SATA 3.1 Controller 0
ABAR in 32-bit address
(BAR5) space

SATA Controller 1 D20:F0 2 KB AHCI Base Address for SATA 3.1 Controller 1
ABAR in 32-bit address
(BAR5) space

USB Combo Controller D21:FO 64 KB in 64-bit USB3/USB2 combo controller
MBAR address space
(BAR1,BARO)
D22:F0 variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function
MEMLIMIT space Configuration Space.

Dedicated Integrated Root Port for | D22:FO variable length As defined by the Prefetchable Memory Base

LAN Controller 0 PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
Bus y:DO0:Fn 128 KB LAN port controller, independent per

function

Bus y:DO:Fn 32B LAN port controller, independent per
BAR2 in 64-bit address function

space
Bus y:DO:Fn 16 KB LAN port MSI-X, independent per function

(BARS, BAR4)

in 64-bit address
space

Dedicated Integrated Root Port for
LAN Controller 1

D23:F0 variable length As defined by the Memory Base register and
MEMBASE in 32-bit address Memory Limit register in the Function
MEMLIMIT space Configuration Space.

D23:F0 variable length As defined by the Prefetchable Memory Base
PFBASEU in 64-bit address register (Upper and Lower) and Prefetchable
PFBASE space Memory Limit register (Upper and Lower) in
and the Function Configuration Space. The two
PFLIMITU Upper registers are for 64-bit addressing.
PFLIMIT
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Relocatable MMIO in Host Memory Space (Sheet 4 of 5)

Memory Address
Range Name
[Size]

Start Address
or

Base Address

(Hexadecimal)

End Address
or
Range
(Hexadecimal)

Dependency/Comments

LAN Controller 1

Bus z:DO0:Fn
(BAR1, BARO)

128 KB
in 64-bit address
space

LAN port controller, independent per
function

Bus z:DO0:Fn 32B LAN port controller, independent per
BAR2 in 64-bit address function

space
Bus z:D0:Fn 16 KB LAN port MSI-X, independent per function

(BARS, BAR4)

in 64-bit address
space

Intel® ME HECI 1

D24:F0
HECI1_MMIO_MBAR

4 KB
in 64-bit address
space

Intel® ME HECI 2

D24:F1
HECI2_MMIO_MBAR

4 KB
in 64-bit address
space

Intel® ME KT

D24:F3

4 KB

Intel® ME Keyboard and Text (KT)

KT_HOST_MEMBAR | in 32-bit address Redirection
space
Intel® ME HECI 3 D24:F4 4 KB
HECI3_MMIO_MBAR | in 64-bit address
space
HS-UART Controller 0 D26:F0 256 Bytes HS-UART
MEMBA in 32-bit address
space
HS-UART Controller 1 D26:F1 256 Bytes HS-UART
MEMBA in 32-bit address
space
HS-UART Controller 2 D26:F2 256 Bytes HS-UART
MEMBA in 32-bit address
space
IE HECI 1 D27:F0 4 KB
HECI1_MMIO_MBAR | in 64-bit address
space
IE HECI 2 D27:F1 4 KB
HECI2_MMIO_MBAR | in 64-bit address
space
IE KT D27:F3 4 KB IE Keyboard and Text (KT) Redirection
KT_HOST_MEMBAR | in 32-bit address
space
IE HECI 3 D27:F4 4 KB
HECI1_MMIO_MBAR | in 64-bit address
space
eMMC D28:F0 4 KB
BAR_HIGH, BAR in 64-bit address
space
LPC D31:FO 64 KB LPC memory space
LGMR in 32-bit address
space
Proxy (P2SB) D31:F1 16 MB in 64-bit P2SB register aperture
SBREG_BAR address space
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Relocatable MMIO in Host Memory Space (Sheet 5 of 5)

Memory Address

Start Address

End Address

BIOS_SPI_BARO

address space

or or
Ran[gsei:zI:?me Base Address Range Dependency/Comments

(Hexadecimal) (Hexadecimal)

PMC D31:F2 512 B in 32-bit PMC memory space
PBASE address space

SMBus 2.0 Controller - Legacy D31:F4 256B in 64-bit space | SMBus 2.0 Controller (Legacy). Used for
SMBMBAR as configured in PSF | SPD interface to memory modules.

address space
SPI Controller D31:F5 4KB in 32-bit SPI memory space
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3.2 Host Root Space—I1/0 Space

The SoC implements 64 kilobytes plus three (65,539 decimal) bytes of I/0 Space addressing. For I/0
instructions that access the highest-addressed ports (FFFDh - FFFFh), there are situations where the
three bytes beyond the 64-KB boundary are accessed. There are no resources for these
highest-addressed three bytes.

For example, a four-byte read of I/O address FFFEh results in reading two data bytes within the 64-KB
boundary and two data bytes beyond the 64-KB boundary. The latter two data bytes have no
resources and must be ignored.

The location of the I/0 Port register being written to, or read from, via an I/O instruction (IN, INS,
OUT, OUTS) is calculated by the SoC. The register can be physically located within the SoC, LPC
device, SPI device, or on a PCI Express* device connected to one of the integrated Root Ports.

The primary subtractive-decode agent in Host Root Space is the Primary-to-Sideband Bridge (P2SB)
and not the Low Pin Count (LPC) controller. Any transaction reaching the P2SB which does not match
a valid mapped region is terminated. Such transactions are either dropped for Posted Requests or
result in an Unsupported Request (UR) for Non-Posted Requests.

Warning: Each SoC PCle* integrated Root Port can be configured by the Operating System (OS)
and BIOS to claim a portion of I/O space addresses. When an I/O instruction accesses
an I70 Port within this claimed portion, the transaction is routed to the devices on the
particular Root Port. The OS and BIOS must ensure that the integrated PCle Root Ports’
claimed portions of I/0 space are configured to not overlap the addresses of the I/0
Port registers, mostly legacy device registers, located within the SoC.

The fixed-address /O Port registers are in Table 3-3, “"Host Fixed I/O Address Space”.
The relocatable (BARs) I/0 Port registers are in Table 3-4, “"Host Relocatable I/0 Address Space”.
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3.2.1 Host I/0 Space—Fixed I/0 Addresses

See Table 3-3, “"Host Fixed I/0 Address Space”. The SoC calculates the physical location of an I/0 Port
register based on a number of conditions. The fixed-address ranges are either positively decoded in
the System Agent or subtractively routed to the Primary to Sideband Bridge (P2SB).

In Table 3-3, “"Host Fixed I/0O Address Space”:

e For address ranges listed as having NEG (negative) address decode, an I/0 instruction is routed to
the device listed in the table. This happens only if there is no enabled device with a BAR that
instead captures the I/0 address. If there is no BAR that captures the transaction, then the target
device of the NEG decode must be enabled.

— If the target device of the NEG decode is disabled, transactions to the address range are
terminated.

e When an address range is listed as having a POS (positive) address decode and the address range
is enabled, the I/0 transaction is routed to a relocatable BAR. See Table 3-4, "Host Relocatable
I/0 Address Space”. The target device responding to the I/O address can be integrated within or
downstream of one of the PCIe Root Ports if the address is within the Root Port’s /O Base and

Limit registers.
— If the target device is disabled, transactions to the address range are terminated.
— If the POS address range is disabled, the transaction is routed to the LPC controller.

e For address ranges listed as having Fabric address decode, the destination of the I/O transaction
is determined by registers and configuration settings of the SoC. Falling into this category are
COM1/COM2 I/0 address which can be assigned to HSUART and the VGA Enabled (BCTL.VGAE=1)
of the Root Ports. Here, if a positive decode of the I/0 address is made, the I/0O transaction is
routed to the appropriate destination.
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Table 3-3. Host Fixed I/0 Address Space (Sheet 1 of 4)

A?ﬁ:;s ?)‘l(:::)edses Targets Register Control
00 - 1F NEG Transaction is terminated
20 - 21 NEG 8259 PIC
24 - 25 NEG 8259 PIC
28 - 29 NEG 8259 PIC
2C-2D NEG 8259 PIC
2E - 2F NEG LPC
30 - 31 NEG 8259 PIC
34 - 35 NEG 8259 PIC
38 -39 NEG 8259 PIC
3C-3D NEG 8259 PIC
40 NEG 8254 Timer
41 NEG Transaction is terminated
42 - 43 NEG 8254 Timer
4E - 4F NEG LPC
50 NEG 8254 Timer
51 NEG Transaction is terminated
52 - 53 NEG 8254 Timer
60 NEG PS/2 Legacy Keyboard/Mouse
61 NEG NMI Controller
62 NEG LPC
63 NEG NMI Controller
64 NEG PS/2 Legacy Keyboard/Mouse
65 NEG NMI Controller
66 NEG LPC
67 NEG NMI Controller
70 NEG CPU Interface, RTC, Power

Management Controller

71 NEG RTC, Power Management Controller
72 -73 NEG RTC, Power Management Controller
74 NEG RTC, Power Management Controller
75 NEG RTC, Power Management Controller
76 - 77 NEG RTC, Power Management Controller
80 POS LPC or PCIe Root Port RCFG.RPRID =1
81 - 83 NEG Transaction is terminated
84 - 86 POS LPC or PCIe Root Port RCFG.RPRID = 1
87 NEG Transaction is terminated
88 POS LPC or PCIe Root Port RCFG.RPRID =1
89 - 8B NEG Transaction is terminated
8C - 8E POS LPC or PCIe Root Port RCFG.RPRID =1
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Table 3-3. Host Fixed I/0 Address Space (Sheet 2 of 4)

Address Address .
Targets Register Control
(hex) Decode 9 9

8F NEG Transaction is terminated

90 NEG LPC

91 NEG Transaction is terminated

92 NEG P2SB->ITSS (CPU I/F)

93 NEG Transaction is terminated

94 - 96 NEG LPC

97 NEG Transaction is terminated

98 NEG LPC

99 - 9B NEG Transaction is terminated

9C - 9E NEG LPC

9F NEG Transaction is terminated

AO - Al NEG 8259 PIC

A4 - A5 NEG 8259 PIC

A8 - A9 NEG 8259 PIC

AC - AD NEG 8259 PIC

BO - B1 NEG 8259 PIC

B2 - B3 NEG Power Management - SMI

B4 - B5 NEG 8259 PIC

B8 - B9 NEG 8259 PIC

BC - BD NEG 8259 PIC

CO - DF NEG Transaction is terminated

EO - FF NEG Transaction is terminated

170 - 177 NEG Transaction is terminated

1F0 - 1F7 NEG Transaction is terminated

200 - 207 POS LPC LPC: IOE.LGE = 1

208 - 20F POS LPC LPC: IOE.HGE =1

220 - 227 POS LPC LPC:
IOE.CAE
I0D.CA
or
IOE.CBE
I10D.CB

228 - 22F POS LPC LPC:
IOE.CAE
I0OD.CA
or
IOE.CBE
I0D.CB

238 - 23F POS LPC LPC:
IOE.CAE
IOD.CA
or
IOE.CBE
10D.CB

278 - 27F POS LPC LPC: IOD.HGE =1

Intel Atom® Processor C3000 Product Family
February 2018 Datasheet
Order Number: 337018-002 177



intel.

Volume 2—Intel Atom® Processor C3000 Product Family

System Address Map

Host Root Space—I/O Space

Table 3-3. Host Fixed I/0 Address Space (Sheet 3 of 4)
Address Address .
Tar Register Control
(hex) Decode argets egister Contro
2E8 - 2EF POS LPC LPC:
Fabric HSUART COM4 if programmed by BIOS [OE.CAE
and locked IOD.CA
or
IOE.CBE
10D.CB
Note: If register is programmed
to send to LPC then
HSUART will not receive
these requests even if
programmed to 2E8
2F8 - 2FF POS LPC LPC:
Fabric HSUART COM2 if programmed by BIOS [OE.CAE
and locked IOD.CA
or
IOE.CBE
10D.CB
Note: If register is programmed
to send to LPC then
HSUART will not receive
these requests even if
programmed to 2F8
338 - 33F POS LPC LPC:
IOE.CAE
I0D.CA
or
IOE.CBE
I10D.CB
370 - 375 POS LPC LPC:
I0OD.FDD
IOE.FDE
376 NEG Transaction is Terminated
377 POS LPC LPC:
I0D.FDD
IOE.FDE
378 - 37F POS LPC LPC:
IOD.LTP
IOE.PPE
3BO - 3B8 Fabric Routed to the PCIe bridge when
BCTL.VGAE is set
3BC - 3BE POS LPC LPC:
IOD.LTP
IOE.PPE
3CO0 - 3DF Fabric Routed to the PCIe bridge when
BCTL.VGAE is set
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Table 3-3. Host Fixed I/0 Address Space (Sheet 4 of 4)
Address Address .
Tar Register Control
(hex) Decode argets egister Contro
3E8 - 3EF POS LPC LPC:
Fabric HSUART COM3 if programmed by BIOS [OE.CAE
and locked IOD.CA
or
IOE.CBE
I10D.CB
Note: If register is programmed
to send to LPC then
HSUART will not receive
these requests even if
programmed to 2E8
3F0 - 3F5 POS LPC LPC:
IOD.FDD
IOE.FDE
3F6 NEG Transaction is Terminated
3F7 - 3F7 POS LPC LPC:
IOD.FDD
IOE.FDE
3F8 - 3FF POS LPC LPC:
Fabric HSUART COM1 if programmed by BIOS igggﬁE
and locked :
or
IOE.CBE
I0D.CB
Note: If register is programmed
to send to LPC then
HSUART will not receive
these requests even if
programmed to 2E8
4D0 - 4D1 POS 8259 PIC n/a
ITSS
(Interrupt)
678 - 67F POS LPC LPC:
IOD.LTP
IOE.PPE
778 - 77F POS LPC LPC:
IOD.LTP
IOE.PPE
7BC - 7BE POS LPC LPC:
IOD.LTP
IOE.PPE
CF8 POS Access to Configuration Registers
Dword
(32-bit)
access only
CF9 POS Software-Generated Reset n/a
CFC POS Access to Configuration Registers
Dword
(32-bit)
access only
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3.2.2 Host I/0 Space—Relocatable I/0 Addresses

Table 3-4. Host Relocatable 1/0 Address Space (Sheet 1 of 2)

Device Base A.ddress Size Comment
(decimal)

PCI Express Root Port Cluster 0

Port 0 (RPO) B0:D9:F0:IOBASE Up to IOLIMIT | PCle Legacy I/O Access
Port 1 (RP1) B0:D10:F0:IOBASE Up to IOLIMIT | PCle Legacy I/O Access
Port 2 (RP2) B0:D11:F0:IOBASE Up to IOLIMIT | PCle Legacy I/O Access
Port 3 (RP3) B0:D12:FO:IOBASE Up to IOLIMIT | PCIe Legacy I/O Access

PCI Express Root Port Cluster 1

Port 0 (RP4) B0:D14:F0:IOBASE Up to IOLIMIT | PCIe Legacy I/O Access
Port 1 (RP5) B0:D15:F0:IOBASE Up to IOLIMIT | PCle Legacy I/O Access
Port 2 (RP6) B0:D16:F0:IOBASE Up to IOLIMIT | PClIe Legacy I/O Access
Port 3 (RP7) B0:D17:FO:IOBASE Up to IOLIMIT | PCIe Legacy I/O Access

SATA Controller 0

B0:D19:FO:PCMDBA (BARO) | 8 Bytes SATA Controller 0 (AHCI base)
B0:D19:F0:PCTLBA (BAR1) | 4 Bytes SATA Controller 0 (AHCI base)
SATA O B0:D19:FO0:SCMDBA (BAR2) | 8 Bytes SATA Controller 0 (AHCI base)
B0:D19:F0:SCTLBA (BAR3) 4 Bytes SATA Controller 0 (AHCI base)
B0:D19:F0:LBAR (BAR4) 32 Bytes SATA Controller 0 (AHCI base)

SATA Controller 1

B0:D20:FO:PCMDBA (BARO) | 8 Bytes SATA Controller 1 (AHCI base)
B0:D20:FO:PCTLBA (BAR1) | 4 Bytes SATA Controller 1 (AHCI base)
SATA 1 B0:D20:F0:SCMDBA (BAR2) | 8 Bytes SATA Controller 1 (AHCI base)
B0:D20:FO:SCTLBA (BAR3) | 4 Bytes SATA Controller 1 (AHCI base)
B0:D20:F0:LBAR (BAR4) 32 Bytes SATA Controller 1 (AHCI base)

Dedicated PCI Express Root Ports for LANO and LAN1

Port for LANO B0:D22:F0:IOBASE Up to IOLIMIT | PCle Legacy I/O Access

Port for LAN1 B0:D23:F0:IOBASE Up to IOLIMIT | PCle Legacy I/O Access

LAN Controllers via Dedicated Root Ports (If in I/O Mode)

LAN O By:D0:Fn:BAR2 32 Bytes Each Primary Function.
Bus number assigned during Enumeration

LAN 1 Bz:D0:Fn:BAR2 32 Bytes
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Table 3-4. Host Relocatable I/0 Address Space (Sheet 2 of 2)
Device Base A_ddress Size Comment
(decimal)
Intel® ME - IDE Redirector (IDER)
B0:D24:F2 8 Bytes IDE Primary Command Block
IDE_HOST_PCMDIOBAR
B0:D24:F2 4 Bytes IDE Primary Control Block
IDE_HOST_PCTLIOBAR
B0:D24:F2 8 Bytes IDE Secondary Command Block
Intel® ME - IDE | IDE_HOST_SCMDIOBAR (SoC hardware emulates a permanently
Redirector disabled secondary IDE device).
B0:D24:F2 4 Bytes IDE Secondary Control Block
IDE_HOST_SCTLIOBAR (SoC hardware emulates a permanently
disabled secondary IDE device).
B0:D24:F2 16 Bytes IDE Bus Master Block
IDE_HOST_BMIOBAR
Intel® ME - Keyboard Text (KT)
® _ B0:D24:F3: 8 Bytes Intel® ME - Keyboard Text
Intel™ ME - KT | k7" HOST_T0BAR
High-Speed UART Controllers (In Legacy Mode)
UART 0 B0:D26:F0:IOBA 8 Bytes HSUART
UART 1 B0:D26:F1:I0BA 8 Bytes HSUART
UART 2 B0:D26:F2:I0BA 8 Bytes HSUART
Innovation Engine (IE) - IDE Redirector
B0:D27:F2 8 Bytes IDE Primary Command Block
IDE_HOST_PCMDIOBAR
B0:D27:F2 4 Bytes IDE Primary Control Block
IDE_HOST_PCTLIOBAR
B0:D27:F2 8 Bytes IDE Secondary Command Block
IE - IDE IDE_HOST_SCMDIOBAR (SoC hardware emulates a permanently
Redirector disabled secondary IDE device).
B0:D27:F2 4 Bytes IIDE Secondary Control Block
IDE_HOST_SCTLIOBAR (SoC hardware emulates a permanently
disabled secondary IDE device).
B0:D27:F2 16 Bytes IDE Bus Master Block
IDE_HOST_BMIOBAR
Innovation Engine (IE) - Keyboard Text (KT)
IE - KT B0:D27:F3: 8 Bytes IE - Keyboard Text
KT_HOST_IOBAR
LPC Relocatable Generic I/0 Space Regions
B0:D31:F0:LGIR1 256 Bytes LPC Generic I/0 Range #1
B0:D31:F0:LGIR2 256 Bytes LPC Generic I/0 Range #2
LPC
B0:D31:F0:LGIR3 256 Bytes LPC Generic I/0 Range #3
B0:D31:F0:LGIR4 256 Bytes LPC Generic I/0 Range #4
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3.3 Host Root Space—PCI Configuration Register Space

Figure 3-1, “Host Root Space - PCI Device Map” shows the PCI map for the Host Root Space. All PCI
devices and functions are shown in Table 3-5, “"Host PCI Bus, Device, Function Numbers and Device
IDs”.

Figure 3-1. Host Root Space - PCI Device Map

Configuration
Core Space Access
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SATA O Root Port QAT
D:19,F:0 D:6,F:0 D:0,PF:0
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USB Combo LpC
D:21,F:0 F:0
P2SB
Bridge
IE F:1
D:27,F:0
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D:27,F:4 Legacy
F:4
SPI
ME F:5
D:24,F:0
D:24,F:1
D:24,F:2
D:24,F:3
D:24,F:4
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Table 3-5. Host PCI Bus, Device, Function Numbers and Device IDs (Sheet 1 of 2)
Bus D(z\éi:)e Function DeI\:)ice Description Comment
0x1980
0 0 0 through System Agent
0x199F
0 4 0 0x19A1 GLREG Registers
0 5 0 0x19A2 Root Complex Event Collector (RCEC)
0 6 0 0x19A3 g:sii(c::ted Root Port for Intel® QAT
0 9 0 0x19A4 PCI Express Cluster 0, Port 0 (RPO)
0 10 0 0x19A5 PCI Express Cluster 0, Port 1 (RP1)
0 11 0 0x19A6 PCI Express Cluster 0, Port 2 (RP2)
0 12 0 0x19A7 PCI Express Cluster 0, Port 3 (RP3)
0 14 0 0x19A8 PCI Express Cluster 1, Port 0 (RP4)
0 15 0 0x19A9 PCI Express Cluster 1, Port 1 (RP5)
0 16 0 0x19AA PCI Express Cluster 1, Port 2 (RP6)
0 17 0 0x19AB PCI Express Cluster 1, Port 3 (RP7)
0 18 0 0x19AC SMBus Controller - Host
Sﬁrﬁ%& Device IDs 0x1981 through 0x1987,
o |19 0 Ox19B7, | SATA Controller 0 dééi;EEs'up);trEaniLTtitﬁ De usedifthe
0x19BF' configurations.
8:('_10?;?1 Device IDs 0x19C1 through 0x1_9fC7,
o |20 0 Ox1SC7, | SATA Controler 1 gééigEs'u%);tgrEanithit&ebe used if the
0x19CF’ configurations.
0 21 0 0x19D0 USB 2.0/3.0 Combo Controller
0 22 0 0x19D1 gsgiﬁgltleé? goot Port for LAN
0 23 0 0x19D2 gggiﬁiﬁi? 1Root Port for LAN
0 24 0 0x19D3 | Intel® ME - HECI 1
0 24 1 0x19D4 Intel® ME - HECI 2
0 24 3 0x19D5 :{ltcilcht/ligr; Keyboard and Text (KT)
0 24 4 0x19D6 Intel® ME - HECI 3
0 26 0,1and 2 0x19D8 High-Speed UART Controllers
0 27 0 0x19E5 IE - HECI 1
0 27 1 0x19E6 IE - HECI 2
0 27 3 Ox19E8 élié"l;ecygliaoonard and Text (KT)
0 27 4 0x19E9 IE - HECI 3
0 28 0 0x19DB eMMC
0 31 0 0x19DC LPC
0 31 1 0x19DD P2SB
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Table 3-5. Host PCI Bus, Device, Function Numbers and Device IDs (Sheet 2 of 2)
Device . Device -
Bus Function Description Comment
(dec) ID P
0 31 2 0x19DE PMC
0 31 4 0x19DF SMBus Controller - Legacy
0 31 5 0x19EOQ SPI Controller
® Details are not provided in this
0 31 7 0x19E1 Intel® Trace Hub document.
X = Bus Number assigned during
X 0 PF: 0 0x19E2 Intel® QAT - attached to a dedicated | enumeration.
VF: 0 through 15 | Ox19E2 Root Port PF = Primary Function number
VF = Virtual Function numbers
PF: 0
VF: 0 through 63 | oo LAN Controller 0
y 0 . y, z = Bus Number assigned during
PF: 1 comment | attached to a dedicated Root Port enumeration.
VF: 0 through 63 PF = Primary Function number
PE: 0 VF = Virtual Function numbers
VF: 0 through 63 | 5o LAN Controller 1 Device ID: )
z 0 PF: 1 comment | attached to a dedicated Root Port See Table 13-15, "Link Modes
VF: 0 through 63
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3.3.1 How to Access Registers in PCI Configuration Space

Access to the PCI configuration space registers is performed through one of two Configuration Access
Methods (CAMs):

e I/0 indexed - PCI compatible Configuration Access Mechanism (CAM)
e Memory mapped - PCI Express Enhanced Configuration Access Mechanism (ECAM)

CAM provides access to the first 256 bytes of the configuration registers for each of the 65,536
possible Functions in a system. It involves performing a DWORD 1/0 instruction to I/0 address CF8h
(CONFIG_ADDRESS) followed by another DWORD 1/0 instruction to I/0 address CFCh
(CONFIG_DATA). Bit 31 of CF8h must be set to a 1 for a Configuration Request cycle to be generated.
CAM is described in the “Software Generation of Configuration Transactions” section of the PCI
Express Base Specification Revision 3.0.

Figure 3-2, "DWORD Format of CONFIG_ADDRESS at I/O Address CF8h” shows the format of the
DWORD for CF8h.

Figure 3-2. DWORD Format of CONFIG_ADDRESS at I/0 Address CF8h

E Bus Device Function Register
N Reserved Number Number Number Number

7 bits 8 bits 5 bits 3 bits gbits |00
L Enable Bit

1 = Enabled

0 = Disabled

ECAM was introduced with PCI Express* and extends each function’s configuration space to 4,096
bytes. The exact implementation details are product specific, and a general description of the ECAM is
provided in the “PCI Express Enhanced Configuration Access” section of PCI Express Base
Specification Revision 3.0.

The SoC implements ECAM through the Host Root Memory Space. There is a 256-MB relocatable
region of memory addresses that provides access to all 4,096 bytes of configuration space for all
65,536 possible functions. This region can be located on a 256-MB memory address boundary within
the first 4 GB addresses of Host Memory Space. See Table 3-1, "Host Memory Space Address Map”. A
32-bit base memory address is defined by the PCIEXBAR_LO_0_0_0_PCI and
PCIEXBAR_HI_0_0_0_PCI registers which are located in Configuration Space at offsets 60h and 64h
or Bus 0, Device 0, Function 0.

ECAM utilizes a flat memory-mapped address space to access device configuration registers. This
address space is reported by the system firmware to the 0S. When using ECAM, in order to maintain
compatibility with the PCI configuration addressing mechanisms, system software must access the
extended configuration space using 32-bit data operations (32-bit aligned) only. These 32-bit
operations include byte enables allowing only appropriate bytes within the DWORD to be accessed.
Locked transactions to the PCI Express memory-mapped configuration address space are not
supported. All changes made using either the CAM or the ECAM are equivalent.
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To access Configuration Space via the ECAM:
1. Use the CAM to enable the ECAM by writing 1 to bit 0 of PCIEXBAR_LO_0_0_0_PCI.

2. Use the CAM to write an appropriate ECAM base address into PCIEXBAR
(PCIEXBAR_LO_0_0_0_PCI and PCIEXBAR_HI_0_0_0_PCI).

3. Calculate the memory-mapped address of the Configuration Register to be accessed:
Memory Address =
PCIEXBAR +
Bus Number * 1 MB +
Device Number * 32 KB +
Function Number * 4 KB +
Configuration Register Offset

4. Use a memory write or memory read cycle to the calculated memory-mapped address to write or
read the PCI Configuration Register.

If the PCI Bus Number is zero, the SoC generates a Type 0 Configuration Request cycle. If the PCI Bus
Number is non-zero, the SoC generates a Type 1 Configuration Request cycle.
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3.4 Host Root Space - Host Sideband Register Access

3.4.1 Using SBREG_BAR Method

The SBREG_BAR access method is safe for SoC product SKUs that have multiple threads. It is the
required method for accessing the Host Sideband registers.

The SoC provides access to its Host Sideband registers through a relocatable, 16-MB area of Host
Memory Space. The base address is the 64-bit SBREG_BAR (SBREG_BAR, SBREG_BARH) register
located in P2SB Bridge’s Host Configuration Space B:0, D:31, F:1, offset 10h and 14h. The access
mechanism allows direct mapping to 16 bits of byte-addressable register space for each of the
integrated Host Sideband registers.

All accesses to the SBREG_BAR region of Host Memory Space are DWord-aligned DWords.

e Writes larger than one DWord are completed normally, but the write data beyond the first DWord
is discarded.

e Reads larger than one DWord result in a Unsupported Request (UR) response.
e Byte enables within the DWord are honored normally, enabling accesses of less than one DWord.

3.4.2 Accessing System Agent Sideband Registers

BIOS needs to access the B_C