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MT7620 Overview

TheMT7620S0Cincludesa high performanc&80MHz MIP34KEcCPU core and USBstcontroller/PHY,
whichis designedo enable a multitude of high performance, cesffectivelEEEB02.11n applicationsith a
MediaTek Ralin client card
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Figurel-1 MT7620Block Diagram

There areseveralmasters (MIP24KEG USB PCI Expre$sn theMT7620SoC on a high performance, low

latency Rbus, (Ralink Bus). In addition, MiE7620SoC supports lower speed peripherals such as UART, GPIO,
and SPI via a low speedripheral bus (PbusfheSDRANVDDR1/DDRZ2ontroller is the only bus slave on the
Rbus. It includes an Advanced Memory Scheduler to arbitrate the requests from bus masterssiag the
performance of memory access intensive tasks.

PGMI7620 V.10 040503 Page2 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

Table of Contents

1. MIPS 24K PROCE®&SO 11
1.1FEATURES 11
1.2BLOCKHDIAGRAM 12
1.3MEMORWIAPSUMMARY 13
1.40.0CHLAN 14
1.5CPUO.oCcKMUX 15

2. REGISTERS 16
2.1NOMENCLATURE 16
2.2SYSTEMCONTRL 17

2.2.1FEATURES 17
2.2.2BLOCHDIAGRAM 17
2.2.3LST OREGISTERS 18
2.2.4REGISTERESCRIPTIOKBASEOX1000_0000) 19
2.3TIMER 46
2.3.1FEATURES 46
2.3.2BLOCKHDIAGRAM 47
2.3.3LST OREGISTERS 48
2.3.4REGISTERESCRIPTIOKEBASEOX1000_0100) 49
2.4INTRRUPTONTROLLER 53
2.4.1FEATURES 53
2.4.2BLOCHDIAGRAM 53
2.4.3UST GREGISTERS 54
2.4.4REGISTERESCRIPTIOKEBASEOX1000_0200) 55
2.5SYSTEMICKCOUNTER 60
2.5.1LST OIREGISTERS 60
2.5.2REGISTERESCRIPTIOKBASEOX1000_®OO0) 61
2.6UART 62
2.6.1FEATURES 62
2.6.2BLOCHDIAGRAM 62
2.6.3LST OREGISTERS 63
2.6.4REGISTERESCRIPTIOKBASEOX1000_0500) 64
2. 7UARTUTE 72
2.7.1FEATURES 72
2.7.2BLOCHDIAGRAM 72
2.7.3UST OREGISTERS 73
2.7.4AREGISTERESCRIPTIOKBASEOX1000_0C00) 74
2.8PROGRAMMABIIEO 81
2.8.1FEATURES 81
2.8.2BLOCHDIAGRAM 81
2.8.3LST OREGISTERS 82
2.8.4REGISTERESCRIPTIOKBASEOX1000_0600) 84
2.91°CCONTROLLER 97
2.9.1FEATURES 97
2.9.2BLOCHDIAGRAM 97
2.9.3LST OREGISTERS 98

PGMI7620 V.10 040503 Page3 of 523



<" Ralink

MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip

COMPANY

2.9.4REGISTERESCRIPTIOKBASEOX1000_0900) 99
2.10NANDFA.ASHOONTROLLER 105
2.10.1FEATURES 105
2.10.2NORMAIMODER.OW 105
2.10.3ECC 105
2.10.4UST OREGISTERS 108
2.10.5REGISTERESCRIPTIOKEASEOX1000_0800) 109
2.11PCMCONTROLLER 116
2.11.1FEATURES 116
2.11.2BLOCHDIAGRAM 116
2.11.3UsT OFREGISTERS 118
2.11.4REGISTERESCRIPTIOKBASEOX1000_2000) 119
2.11.5PCMCONFIGURATION 130
2.12GENERIDMACONTROLLER 132
2.12.1FEATURES 132
2.12.2BLOCHDIAGRAM 132
2.12.3PERIPHERATHANNEICONNECTION 133
2.12.4UST OREGISTERS 134
2.12.5REGISTERESCRIPTIOKBASEOX1000_2800) 135
2.13SPICONTROLLER 139
2.13.1FEATURES 139
2.13.2BLOCHDIAGRAM 139
2.13.3UST OREGISTERS 140
2.13.4REGISTERESCRIPTIOBASEOX1000_0BO00) 141
2.1412SCONTROLLER 152
2.14.1FEATURES 152
2.14.2BLaCcKDIAGRAM 152
2.14.31°SSGNALTIMINGFORI’SDATAFORMAT 153
2.14.4UST OREGISTERS 154
2.14.5REGISTERESCRIPTIOBASEOX1000_0AO00) 155
2.15MEMORYCONTROLLER 159
2.15.1FEATURES 159
2.15.2BLOCHDIAGRAM 159
2.15.3SDRAMNITIALIZATIOSEQUENCE 159
2.15.4SDRAMPOWEFRSAVINGCONFIGURATION 160
2.15.5DDRNITIALIZATIOSEQUENCE 161
2.15.6LIST OIREGISTERS 162
2.15.7REGISTERESCRIPTIONBASEOX1000_0300) 163
2.16RBUSNATRIX ANQOSARBITER 178
2.16.1FEATURES 178
2.16.2BLOCHDIAGRAM 178
2.16.3LST OREGISTERS 179
2.16.4REGISTERESCRIPTIOKBASEOX1000_0400) 180
2.17USBHOSTCONTROLLERPHY 183
2.17.1FEATURES 183
2.17.2BLOCHDIAGRAM 183
2.17.3REGISTERESCRIPTIQRASEOX101C.0000) 183
2.17.4EHCOPERATIOREGISTERBASEO0X101C.0000) 184

PGMI7620 V.10 040503

Pages of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

2.17.50HCDPERATIOREGISTERBASEOX101C.1000) 185
2.18USHEDEVICEZONTROLLER 186
2.18.1FEATURES 186
2.18.2BLOCHDIAGRAM 186
2.18.3BULKOUT 186
2.18.4LEGACWIODE 187
2.18.5AGGREGATIOMODE 187
2.18.6DE-AGGREGATIANODE 188
2.18.7BULKOUTAGGREGATICRDRMAT 189
2.18.8BULKIN 189
2.18.9PDMADESCRIPTGRRMAT 190
2.18.10REGISTERESCRIPTIONBASEOX1012_0000) 192
2.18.11USBDEVICEIONTROLLHREGISTERS 192
2.18.12UDMAREGISTERS 193
2.18.13PDMAREGISTERS 194
2.19FRAMEENGINE 202
2.19.1PSHEATURES 202
2.19.2PPHEATURES 202
2.19.3PACKEDMA(PDMAEATURES 202
2.19.4BLOCHDIAGRAM 203
2.19.5PDMAFIFGLIKERNGCONCEPT 204
2.19.6PDMATX DESCRIPTGRRMAT 205
2.19.7PDMARXDESCRIPTGR®RMAT 207
2.19.8GLOBAIREGISTERBASEOX1010_0000) 209
2.19.9CPUPORTREGISTERBASEOX1010_0400) 216
2.19.10PDMAREGISTERBASEO0X1010_0800) 223
2.19.11MIBCOUNTERESCRIPTIQRASEOX1010_1000) 235
2.20ETHERNESNITCH 237
2.20.1FEATURES 237
2.20.2BLOCHDIAGRAM 238
2.20.3FRAMEQ_ASSFICATION 238
2.20.4SVITCH_2/L3ADDRESTFABLE 240
2.20.5VIRTUAILAN 244
2.20.6ACCESEONTROLOGIC 247
2.20.7ARLREGISTERBASEOX1011_0000) 252
2.20.8BMUREGISTERS 291
2.20.9PORREGISTERS 308
2.20.10MACREGISTERS 320
2.20.11IMIBREGISTERS 329
2.20.12GSWCONFIGURATIAREGISTERS 338
2.2013MDIOCONTROL 347
2.21PCI/PGCONTROLLER 354
2.21.1BLOCHDIAGRAM 355
2.21.2PCik CONTROLLERCTING ASRCEDEVICE 356
2.21.3BLOCHDIAGRAM 357
2.21.4PCI/PEMASTERCCESBI HOSTMODE 358
2.21.5PCiECONTROLLHAOSTMODENITIALIZATOEXAMPLE 359
2.21.6HOSTPCBRIDGHREGISTERBASEOX1014 _0000) 359
2.21.7PCH) ROCCONTROREGISTERBASEOX1014 2000) 363

PGMI7620 V.10 040503 Page5 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

2.21 . 8MEMORWVINDOWSREGISTERBASEOX1015_0000) 367
2.21.910WINDOWSBASEOX1016_0000) 367
2.22802.11N2T2RMAC/BBP 368
2.22.1F=ATURES 368
2.22.2BLOCDIAGRAM 368
2.22.3802.1IN2T2RVIAC/BBHREGISTERIAP 369
2.22.4SCH/WPDMREGISTERBASEOX1018_0000) 370
2.22.5PBHREGISTERBASEOX1018 0000) 382
2.22.6RFTESTREGISTERBASEOX1018 0000) 392
2.22. 7TMACREGISTERBASEOX1018 0000) 393
2.22.8MACTIMINGCONTROREGISTERBASEOX1018 0000) 409
2.22 . OMACPOWERSAVECONFIGURATIOREGISTERBASEOX1018_0000) 416
2.22.10MACTX CONFIGURATIOREGISTERBASE0X1018_0000) 421
2.22.11IMACRX CONFIGURATIAREGISTERBASEOX1018 0000) 449
2.22.12MACSECURITEONFIGURATIAREGISTERBASEOX1018_0000) 457
2.22.13MACHCCA/PSMBONTROSTATUSREGISTERBASEOX1018 0000) 458
2.22.14AMACSTATISTICOUNTERBASEOX1018 0000) 462
2.22.15MACSEARCHABLEBASEOX1018_1800) 471

3. SECURITY ENTRRMATS AND KEY TABLES 473
3.1SECURITENTRYORMATTABLE$BASE1018.00000FFSEDX4000) 473
3.1.1SCURITKEYFORMAT(BDW) 473
3.1.2IVIEIV/IWAP|_PNORMAT4DW) 473
3.1.3WCIDATTRIBUTENTRYORMAT(1DW) 474
3.1.4HAREIKEYMODEENTRYORMAT(1DW) 475

3.2 CURITYABLESOFFSETX4000) 476
3.3 CURITYABLEMAP 476
3.3.1PAIRWISIKEYTABLEOFFSEX4000) 477
3.3.2IV/EIVTABLHOFFSETX6000) 477
3.3.3WCIDATTRIBUTEABLEOFFSETDX6800) 477
3.3.4SHAREIKEYTABLHOFFSETDX6CO00) 477
3.3.5HAREIKEYMODEOFFSEX7000) 478
3.3.6 P ARBMEMORPACEMODEOFFSETX7010TO0X73EC) 478
3.3. 7HAREIKEYMODEEXTENSIO(FORBSS_IDX=815) (OFFSEX73F0) 479
3.3.8HAREIKEYTABLEEXTENSIO{FORBSS _IDX=®15) (OFFSEX7400) 479
3.3.9WAPIPNTABLEEXTENSION OW/EIVTABLE (OFFSETX7800) 480

4. TXIRX DESCRIPT@RB® WIRELESS INFORNZN 481
4.1TXDESCRIPTORS ANTAMENFORMATION 481
4.1.1TXDFORMAT 482
4.1.2TXWIREESSNFORMATION 484
4.2RXDESCRIPTORS AMIRELESSIFORMATION 488
4.2.1RXOFORMAT 489
4.2. 2RXINFGORMAT 490
4.2. 3RXWFORMAT 492
4.3BRIEFPHY RATEFORMAT ANIDEFINITION 494
4.3.1MODULATION ANBDDINGSCHEME 495

5. SD HOST CONTRGRLE 497
5.1FEATURES 497

PGMI7620 V.10 040503 Page6 of 523



= Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY
5.2 SDHOSTBLOCKDIAGRAM 497
5.2.1BASIOMAMODE 498
5.2.2LNKEBLISTBASEIDMAMODE 498
5.2.3DMAGENERIPACKEDESCRIPTGR&PDJFORMAT 500
5.2.4ADMABUFFERESCRIPTEBD)FORMAT 502
5.2.5REGISTERESCRIPTIQRASEOX1013 _0000) 503
6. LIST OF REGISTERS 504
7. ABBREVIATIONS 520
8. REVISION HISTORY 523

PGMI7620 V.10 040503 Page7 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

Table of Figures

HGURHE-L M T 7620BLOCHKHDIAGRAM . .....ciitt it eettt e e et e ettt e e et e e e eat e e s eteseet e eeeaa e eeaanaesstaaeesaraessnaeeetaaaaeennsns 2
HGURH-LMIPS2AKEEPROCESSOR. .. .cuuuiiiiiieeiitiee it et ee e et e ettt e e et e e e et e e e et e e st e esata e eesassatnaaeesnaeesnneeeen 12
FGUREL-2MT76200L0CHIAGRAM........ciiiittteeeeet ettt e eeeee b e eeeeesatt e eeeeeanaeeeesasttseeseestnnaseerestnteeseesrnnnnss 14
FIGUREL-S CPULOCHKVIUX.....cctttiiieeetietii i eeeeette s e e e e ettt s e e e eestatesaeeastaaseeseesssan s eeseestanaeeeessssnnseessestnnnnseeennes 15
FHGURR-1 SYSTEMCONTROBLOCHDIIAGRAM. .....uiietiettiieeeeeetttiee e e s sett s e e eeesast s e e s aatan e eeeestatnseeeseetanneeeesrnnnnss 17
FHGURE-2 TIMERBLOCKDIAGRAM. ....cuut ittt eettee et e e et e e e tee e ettt e e s et e e e taeeeta e e eatn e s staaeeetanaesaneessanaerstnaaersnnnnns 47
HGURER-3 INTERRUFGONTROLLHBLOCHKDIAGRAM ... .cettiiiiiieeiiteeeetie ettt e e et e e et e e e et e e et e eeaaeessnnaesetnaaaesnnaaes 53
FGURE-4 UARTBLOCHKDIAGRAM. .. ...t it eeettaee et e e et e et tae e ettt ee e et e e e e taeeeta e e satn e s st eeetanaesansesesanaarstnaaarsnnaes 62
HGURER-5 UARTUTEBLOCHKDIAGRAM......uu ittt ettt e e e e et e e et e et e e e et e e e et e e e st e s steee e st e eeann e sennaesstneesnnnaaeses 12
FGURE2-6 PROGRAMMABUED BLOCKDIAGRAM........cceiiiiiiiiiieeeeeressatitieaaieseseaeeseeeessseesssessrsrarersrarranneaeeeens 81
HGURR-7 [2CCONTROLLHBL OCHDIAGRAM . ....euuiiitieeeeet e eeteeeetaeseat e e et e eeataaeesaaaeanneestaaeeennerennarersnaaennnaes 97
HGURE2-8 NORMALMODEFLOW. ... . cieiieeeiteee et e e eee e e ste e e eet e e e aaa e e et aeeta e e e san e s st eeeanseesannsessnnaaeannseeennnaersen 105
HGURR-9 24-BITECESENERATED FROMZ2-BY TEDATA. ... ceiiii e e et et e e e e e e e e e et eeeaa e e e e e enenas 106
HGURER-10 HARDWARE CDETECTION.OWCHART. ... iittieeieti ettt eestee ettt eesstneeseta e eeeatasesaaneesstaeeerneersnnaeeeen 107
HGURR-11PCMOCONTROLLHBLOCHKDIAGRAN. ... .cetueeette ettt et eteeeeteeeeeta e e e ste e e et eeean e setaaeersteeeetneeeraaeenrans 116
HGURR-12 GENERIOMAGONTROLLEHB. OCHIIAGRANM.......cvuneeiitieeeitieeeeteeeetaeeeeteeseaaeeestaeeseteersnnaessraaeeesnnns 132
HGURR-13 SPICONTROLLHB OCHKDIAGRAM ... cctuuieiit e eeiteeeeteeeeta e eetaeeestnaeeeanesennaeeatneeennneessnnaeensnsarnnnsereen 139
FIGURE2-14 1> STRANSMITTEBLOCKDIAGRAM. ..t eeeeeeseteteteseeeesesesseseseseseseseseeeeeeeesseseseseeeeeseseseseseseeneseneens 152
FGURE2-1512STRANSMIRECEIVE. ....0u it eeteeittieeeeeeeetueeeessesttaeseessastaneeeesstnnaaaesssrtanaeeessrstanseesssstnnieresesrnes 153
FGURR-16 SRAM/SDRAKIONTROLLHB OCHIIAGRAM. ... ..ciiiittteeeeeeeetiiieeeeeetttieseeesestaaeeeeesataseesssstanaaaaees 159
FAGURR-17 QOSARBITRATIOBLOCKDIAGRAM......cutttttututununaaaasseeeaeaaaaaaeteteteeeeeeetssessnnanaaaaaaseaeaeaaaaaeseanaeeees 178
HGURR-18 USBHOSTCONTROLLESR PHYBLOCKDIAGRAM. .. .cvtuiiiieeiit e ee et e et e e e e e et e e et e e s saeeeateeesnaeeees 183
HGURR-19 USBDEVICEIONTROLLHB OCKDIAGRAM......uuiiiitiieiiiieeeeti e eta e et e e e et e e e et eeeteeeeta e eeateessteeeeranns 186
FGURE-20 DE-AGGREGATIAMOW, ... eeetteeetie ettt e ee ettt eeeteeeettaeeeeta e e s et eesta e e esaneessanaesetaeerssnsassanserstaarssnees 188
HGURR2-21 BULKOUTAGGREGATIAMDRMAT ... ettt eeettt ettt e eeeteeeeta e sstaeesatnaessan e sssnaeeetnesesnnsessnnaeeesnernnnserees 189
HGURE2-22 P DM ATX DESCRIPTARIRMAT . ...t iiiiieeeet ettt e eetee ettt eeetaeeeeta e e sataeasaeesttaeeatnesesnneessanaennnnaes 190
HGURER2-23 PDMARXDESCRIPTAIRMAT. ....uuuiiiiieeietiieeeteeeetaeeetteesateeeetaaaesatae st eesttaaesatneresnneessnnaesnnaes 191
HGURR-24 USBDEVICHREGISTERIAPPING .....uuiiitteeieteteeeteeette e e e e e ea e e e et e e e eataee st eeesteeeean e sesaeessnaeerrnnnns 192
HGURER-25 FRAMEENGINEBLOCHDIAGRANM. .....uuiitteeeet e ee e e et e e e eae e e e e e et e e e eata e e st e e et eeeean e eesaneessnaeeernnnns 203
HGURE2-26 PDMAFIFGLIKERNGOONCEPT.. . .ctueeiiteeeiteee e et e e et e e et eeeeaa e e et e e et e e eaasessaaeeerneernnesenan 204
HGURR-27 PDMATX DESCRIPTARIRMAT . ....eueeitieeeeteieeeteeette e e et eeeaa e e e et e e e eetaee st eeestaeeatnesesaeessaeeernnas 205
HGURER2-28 PDMARXDESCRIPTARRMAT. ....uuiiiiieeieti ettt eeetaeeetteestan e sstaaaesanaessaeeettaaesatneresneessnnaessnaes 207
HGURR2-29 ETHERNESBN I TCHBLOCHKDIAGRAM ... .iitiieeit ettt e e ete e e et e e e et e e e ate e e et eeean e e et eeeatnaesanneeetnaenenns 238
FGURE2-30PHYADDRESBECODING)......ceeevieiiiiiiruiutitiiaaseeeeseeeeaeaeaeaeetetessesansssssnasanaaasesasaaeeaaaaaesessessmnenen 347
FHGURE2-31LPHYADDRESBECODINGI).....cciiieieieiiieeeie ettt e s s s s s e e e e e e e e e e e aeeeeeeeaeasaeseabsbntns e s eeeeeaeaaeas 348
FGURE-32 P CEHOSTTOPOLOGY. ....tu i eieeteeeeteeeeteeeet e e e ete e e et e e e et e e e e saeeeta e e e et e e saaees st e eetsersnneseraaaeesrnns 354
FIGURE-B3 P CEAPMODE. ... . iiitieee ettt e et e e e et e e e et e e et e e st e e e e aaeeeaaeeesaeeeetnseeesanenens 355
HGURR-34 PCE CONTROLLHEBEHAVING ASPACEBNDPOINT......uuiiiitiieeeie e eee et e et e e e e e e et eeeeanaeees 356
FGURE2-35 P CERC/EMBLOCKDIAGRAM......uuiiiiiiittiieeeeetettaeeeeeeettiaeeeeeeeat e eeseettaaseessastanaeesessstanaaeseerrnnnns 357
HGURR-36 PCEMEMORYPACEPROGRAMMABIAAPPING......uuiiitieeiitieee it ee et e e et e e e et ee et e e s sneesatneeeannnaaees 358
HGURR-37 PCIMEMORYSPACHAXEDVIAPPING . ... . ittt eetiteeeetteee et e e e eteeeeat e e s ea e e et aaetn e eesanaesatnaeeesnnaassnnneeen 358
FHGURE2-381/0O SPACEPROGRAMMABIIAPPING......uuuueieeeiietiieieeeettatieeeeeseetaaaeeeeeeattseessstaaaaeeesssrtnaeeeesesnnnss 358
FGURR-39802.1IN2T2RVIAC/BBMBLOCKDIAGRAM......cutuiieeiietiteeeeeseeteseeeseetaeeeesseetaseesserareeesseerannns 368
FGURR-40802.1IN 2T 2RVIAC/BBHREGISTERIAP.......ccieettiieeeeeeeeee et e e e e et e e e e e e et e e s e eeaaae e e e e e eebanes 369
HGURE-1 SECURITHEYMEMORY.OCATIONS. ....cuueiitneeiiieeeeieeeeteeeeraneesetneeeesssessnsesesnasesssnsesssseeesssneeeenseeesn 400
HGURE-1 TXDANDTX FRAMEINFORMATION ....uueeerneeeeineeeeseeeeaneeeenneeserneeesesneesssnsesssaeesesnseeesneerssneeesnneeeenns. 481
FIGURE-2 T X DFORMAT ..ttt ee ettt et e et e e et e e et e e e et ee e et e e e e e e et e e e et eestanaeeta e eean e eesanaesstnaasnnnneessnnnansnss 482
FGURE:-3 RXDESCRIPTARNG . ......iitiiieiiieeeiiie e et e et eeee e e e et e e e et eeean e e et eeestaaesesnesssaaaetnaessnnessnnaeeesnnss 488

PGMI7620 V.10 040503 Page8 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routeon-a-Chip
COMPANY

FGURE-4 RXDESCRIPTARIRMAT. ...ttt ieetitiitieeeeeteetiaeeeeestatseessastanseessrranaaeesesstanaeeseersnaeeessntnaaeeseersnnns 489
FGUREE-S RXINFBORMAT. ...ttt e eeeetiie e e ettt e e e e ettt s e e e e e et e e e e e as b e e e e e eestaa e seeeeastanseeseestnnsaaeesesntansaeerens 490
FGUREE-6 RXWWIFRAMEFORMAT. ....cciiiiitiieteeeeett e e s eee st e e e e s eesta s e e e e e s ssaaseesesstan s eseeesastansaeesentanaeeeessntnnseeerens 492
HGURE-1 SDHOSTBLOCHKDIAGRAM. ... cituieiitieeeeieeeeeee e e e e et e e e et eeesteeeeneeeesnneesetneeessnneessnnsessnneesesneeeennne D97
FHGURB-2BASIADMA . ...ttt e e et e e et eeeete e e et e e esnne s et eesetneessnnneessnneesnnseennn 498
HGURB-3DESCRIPTARMAL ... .ot e e e e e e e e e et eeesaeesaneessnneeesnneesernneessnneeennnnn . 2490
FIGURBED-4 G P I ORMAT ... eetteeeit ettt e et e e et e et et e e ettt e e e et e e eaeeeeta e e e aan e s st e e ettt e eean e ee s aesstnaasesnneeernnaenrnns 500
TN T ol = I @] Y - N 502

PGMI7620 V.10 040503 Page9 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

List of Tables

TABLE2-1 UARTUTEINTERRUPRIORITIES . ...ttt ceiitieiiieeeiteee et ee et eeesteee et ee s s e e etaeesstneessanaesstnaesnnaessnnaeeen 75
TABLE2-2 P DM ARX HELDDE SCRIPTIONS. . e ettueittueettteeetteeetteeseta e eetueesstaeesnaeesnnaesstaeeesnnaersnaressnaeasannaaes 191
TABLE2-S RULEIMASK. ...ttt ee et ettt e ettt e e ettt e e et e e et e e e et e e e eaa e e et e e e s e e eaan e s st eeetaneeesnnsernnneaesnns 249
=T = o = @ @] N 1 T U P 249
L TN 2 U = @ o N = T S 249
T 2 R IO YAV o 7 = =P 251
TABLE2-7 ADDRESEABLBNRITEDATAREGISTERIACADDRESS. ....cuuiiiitiieeeiteeettieeete e e et ee et eeeata e e e e e eesaeeeeanns 277
TABLE2-8 ADDRESEABLBNRITEDATAREGISTERIPENTRY.....ciitiiiiiii e ee ettt e e et e e e e 277
TABLE2-9 ADDRESSABLBNRITEDATAREGISTERSIPENTRY, ... et ieeiie e et e et e e et e e et e e e st e e e eaneaee 277
TABLE2-10 ADDRESFABLEREADDATAREGISTEMIACENTRY. . ..ceuiiiiii e e ettt ee e e e e e eeete e e et e e eraeeeeen 279
TABLE2-11 ADDRESTABLEREADDATAREGISTERIPENTRY.....ciiiiiiiieeiiiiiiie e ettt s e e e et e e e e e et e e e e e enba e e e eeeenes 280
TABLE2-12 ADDRESFABLEREADDATAREGISTERSIPENTRY ...uiiiiieiii e e e ee e e e e e e e e e e e e e e et e e eanneeees 280
TABLE2-13VLANANDACIWRITEDATAI REGISTER/LANENTRY. ...uiiiii i ee e eee e e e e eeee e s ane e e ea e e ennnes 281
TABLE2-14 VLANANDACIWRITEDATAI REGISTERACLRULETABLE.......tuiiiii e e et e e e et e e e e e e e e 282
TABLE2-15VLANANDACIWRITEDATAI REGISTERACLRULEMASK ... oottt e eaan 282
TABLE2-16 VLANANDACIWRITEDATAI REGISTERACLRATECONTROL. ..cvuueiiiiiieeiiieeeetieee et ee e e et eeeet e e eeaaeeees 282
TABLE2-17 VLANANDACIWRITEDATAI REGISTERACLRULECONTROL. ...vuieeiiiiieeiiieeeetieee et eeerte e et eeeat e eeenneeees 282
TABLE2-18 VLANANDACIWRITEDATAI REGISTERRICMMETERABLE. ...cctuiiiie et eei e et e e e e e e e eeaaaas 283
TABLE2-19 VLANANDACIWRITEDATAII REGISTER/LANENTRY. ...t ceiiiiieeiie e et e e e e e e e e e e eat e e enn e e e e eeeans 283
TABLE2-20 VLANANDACIWRITEDATAII REGISTERACLRULETABLE. ... .ccctiieeeie e eee e e e e e et e e e e e ena e e ee 283
TABLE2-21 VLANANDACIWRITEDATAII REGISTERACLRULEMASK ... it eeeee et e e e e e e et een e e e 283
TABLE2-22 VLANANDACIWRITEDATAII REGISTERACLRATECONTROL. ...cvvueiiiieeeeieeeeteeeeieee e et e eeea e e e eeennns 283
TABLE2-23 VLANANDACIWRITEDATA NI REGISTERACLRULECONTROL. ...cvvueiitieeeiieeeeieeeeieeeeereeeeeae e s v eeeennns 283
TABLE2-24 VLANANDACIWRITEDATAI REGISTERRT CMMETERABLE. ....ccvuiiiiieeiiieeeeeteeeeteeeeeteeeeetieeeeanneeeens 284
TABLE2-25 DEBUGCONTROREGISTERDEBUAD ANDCGONTROL ...cvtuiiiiieeitieeeetieeeeet e eesieesetaeeesteeesnsessaeesannnnss 289
TABLE2-26 PCI/P @ SCENERIO AND REIATONTROL REGISSHEIRINGS ...uuuueeeiiiiieieeeeeetnneeeeeessieseeeeessnneeeesenns 356
TABLE2-27:0x1398TX_RATE_LUEN=0ANDMULTI_MAC_ADDRESSE...........e oot 471
TABLE2-28:0x1398TX_RATE_LUT_ENANDMULTI_MAC_ADDRESSE.........oo oo 471
TABLR2-29:0x1398TX_RATE_LUT_ENANDMULTI_MAC_ADDRESS.........co oot 472
TABLES-L IV/EIMFORMAT ...ttt et e et e et e e e e et e e e e e eeb e e e e e e e aab e e e e s e e saaaeeeeessaaanseeeseeraanaeeesennnnss 473
TABLE3-2 WAPI_PNFORMAT . ....cetiiiiiiiiiiiiiiirt ettt e e e e s e e e e e e e s ssnnnnnneeeeeae s e s s s s nennnnnnnneennesennnnn B T 4
TABLE3-3 W CIDAT TRIBUTENTRYFORMAT. ... et eeeiteeeeie e e et e et e e et e e e eae e e et e e e et e e e san e e et e eestneeeransenaneeenrans 475
TABLE3-4 SHAREOKEYMODEENTRYFORMAT(LIDW).. ..o e e e e e ee e eeevesvennennncnnnn e A T D
TABLE3-5 PAIRWISEKEYTABLEOFFSETIXA000). ... .iiiieiei e e e e e e et ettt s s e e e e e e e e e e e e aeeeeeeeeeaeaeensnnnnand a77
TABLE3-6 IV/EIVTABLEOFFSETXB000) ... ..cciiiiiiieieieieeeeeeetiete st s s s e s e e e e e e e e e e e ee e e e eeeaeseaestnrntannnnaneaeeeaeaeeas a77
TABLE3-7 WCIDATTRIBUTEABLEOFFSETXE800).........ciiiiiieieeeeeeieiiicssssessese s e e e e eeeeeaeeeseeesnnssnnsnnsnnnnnnnnnnn e A0 T
TABLE3-8 SHAREDKEYTABLEOFFSETIXBC00). ... teeeieiiitiiiee ettt teee ettt e ettt e e ettt e e e e sttt e e e et e e e e s snbneeeeesane 478
TABLE3-9 SHAREDKEYMODE(OFFSETX7000)......eeetiuttitee e ettt e e e ettt e sttt e ettt e e st e e st e e s e snbn e e e e e nanbeas 478
TABLE3-10 SHAREIKEYMODEEXTENSIO(FORBSS _IDX=815) (OFFSEDX73F0) .. eiiiiieee et 479
TABLE3-11 SHAREDGKEYTABLEEXTENSIOFORBSS IDX=T&15) (OFFSEX7400). ... it 480
TABLE3-12 WAPIPNTABLEEXTENSION GW/EIVTABLE (OFFSETX73F0)....cueiiiiiieeeeeiiiiiieiiee e 480
TABLEA-1 TXDESCRIPTARRMATHELDDESCRIPTIONS .....uuuiiitieeiiteeeeteeeeteesetieeeetteeseanessnneesetnaeessnneessnnaesessd 483
TABLEE-2 TXWIFRAMEFORMAT. ...t eeeett ettt e ettt e e eete e e et e e et e e e e et e e s et e e e ta e e e aan e s st e eesanaesannsssnnaeratneesnnnneessd 484
TABLEE-3 TXWIHELDDESCRIPTIONS ... ettt eeetaeeesaee st eeeetaeeesaaeee st e e eeaa e esaneeesteeeeaneeesansessaeersnnsessnnaeenrnns 487
TABLE-4 R XV ELDDESCRIPTIONS .11 ttutttettiettteeeteeeteeseesneesteetresnaesaessaaesteesneestierseesntesnessssersnresnrernns 493
TABLES-5 BRIEFPHYRATEFORMATANDDEFINITION ...cevveiieeieeveieeeeeeeetiseeeseerrieeeeeseessnnsessesvsnnseeessesssnnseeeennnnnn 494
TABLEE-6 MODULATION ANDDDINGSCHEME . ....u.iivtieeeeeteeeeineeeeaeeeeteeeeaneesssneesssnssessnsesesnneesssneeersnsesesnneeesnnn. 290

PGMI7620 V.10 040503 Pagel0 of 523



7S

Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip

COMPANY

1. MIPS 24 K Processor

1.1 Features

> > D>

8-stage pipeline

32-bit address paths

64-bit data paths to caches and external interface

MIPS32Compatible Instruction Set

- Multiply-Accumulate and Multiphsubtractinstructions (MADD, MADDU, MSUB, MSUBU)

- Targeted Multiply Instruction (MUL)

- Zero/One Detect Instructions (CLZ, CLO)

- Wait instructions (WAIT)

- Conditional Move instructions (MOVZ, MOVN)
Prefetch instructions (PREF)

MIPS32 Enhanced Architecture (Releases2jufes

- Vectored interrupts and support for an external interrupt controller

- Programmable exception vector base

- Atomic interrupt enable/disable

- GPR shadow registers (one, three or seven additional shadows can be optionally added to minimize
latency for inerrupt handlers)

- Bit field manipulation instructions

MIPS32 Privileged Resource Architecture

- MIPS DSP ASE

- Fractional data types (Q15, Q31)

- Saturating arithmetic

- SIMD instructions operate on 2x16 b or 4x8 b simultaneously

- 3 additional pairs of accumulatoegisters

Programmable Memory Management Unit

32 dualentry JTLB with variable page sizes

4-entry ITLB

8-entry DTLB

Optional simple Fixed Mapping Translation (FMT) mechanism

aLt{mcSu /2RSS /2YLINBaairzy

- 16-bit encodings of 3dit instructions to improve coddensity

- Special Pgelative instructions for efficient loading of addresses and constants

- SAVE & RESTORE macro instructions for setting up and tearing down stack frames within subroutines

- Improved support for handling 8 and -b#t datatypes

Programmable LCache Sizes

- Instruction cache size: 32 KB

- Data cache size: 16 KB

4-Way Set Associative

- Up to 8 outstanding load misses

- Write-back and writethrough support

- 32-byte cache line size
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1.2 Block Diagram

ISPRAM DMA
OCPI/F i Off/on chi
- srton i-cache 0/8/16/32/64 KB EITAG racotlE
RAMp 4-way set associative Trace -
User-defined L Off-chip >
CorExtend A A Debug I/ F
block )
- CorExtend _
Fetch Unit
A | 8-entry instruction buffer
A - 512-entry BHT
MDU 4-entry RPS OCP
A Interface on-
v BIU chip Bus(es)
) Execution Unit 4-entry merging >
User-defined (RHALU/ MMU write buffer,
QOP2 block Shift) 16/32/64 JLBor AMT 10 outstanding
- > a2 - reads
A
 J
<> Non-blocking load/store |
A unit
A 8 outstanding misses
stem Qo- A ' DMA OCP
processor v Interface
D-cache Data scratchpad ~ >
0/8/16/32/64 KB RAM
Power 4-way set associative
Managment
Fixed / Required
Optional
Figurel-1 MIPS 24KEc Processor
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1.3 Memory Map Summary

 stat | [End ___[Size | Descripion |
0000.0000 OFFF.FFFF 256MBytes DDR2 256/B/ DDR1 2561B/SDRAM 1281B
1000.0000 1000.00FF 256Bytes SYSCTL
1000.0100 1000.01FF 256 Bytes TIMER
1000.0200 1000.02FF 256Bytes INTCTL
1000.0300 1000.03FF 256Bytes MEM_CTRL (SDR/DDR)
1000.0400 1000.04FF 256 Bytes Rbus Matrix CTRL
1000.0500 1000.05FF 256 Bytes UART
1000.0600 1000.06FF 256 Bytes PIO
1000.0700 1000.07FF 256 Bytes <<Reserved>>
1000.0800 1000.08FF 256 Bytes NAND Controller
1000.0900 1000.09FF 256Bytes 12C
1000.0A00 1000.0AFF 256Bytes 12S
1000.0B00 1000.0BFF 256Bytes SPI
1000.0C00 1000.0CFF 256Bytes UARTLITE
1000.0D00 1000.0DFF 256Bytes MIPS CNT
1000.2000 1000.27FF 2 KBytes PCM (up to 16 chanrsl
1000.2800 1000.2FFF 2 KBytes Generic DMA (up to 64 chansgl
1000.3000 1000.37FF 2 KBytes <<Reserved>>
1000.3800 1000.3FFF 2 KBytes <<Reserved>>
10004000 100F.FFFF <<Reserved>>
1010.0000 1010.FFFF 64 KBytes Frame Engine
1011.0000 1011.7FFF 32 KBytes Ethernet Swtich
1011.8000 1011.FFFF 32 KBytes ROM
1012.0000 1012.7FFF 32 KBytes USB Device Control
1012.8000 1012.FFFF 32 KBytes <<Reserved>>
1013.0000 1013.3FFF 16 KBytes SDHC
1013.4000 1013.FFFF 48 KBytes <<Reserved>>
1014.0000 1017.FFFF 256 Bytes  PCI Express
1018.0000 101B.FFFF 256 KBytes  WLAN BBP/MAC
101C.0000 101F.FFFF 256 Bytes  USB Host
1020.0000 1023.FFFF 256 KBytes  <<Reserved>>
1024.0000 1027.FFFF 256 Bytes  <<Reserved>>
1028.0000 1BFF.FFFF <<Reserved>>
1C00.0000 1C00.7FFF 32KB ROM  Whenthe system is powesd on, a 24KB internal

PGMI7620 V.10_040503
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1.4 Clock Plan
OK PER
20/40 MHz |
[ (Timer/Uart/120129
I:b/ I OK SDHC
1
48 MHz 12MHz USB PHY (TSMQ
/10 12/48 MHz
20/40 MHz
Xalin | | 20/40MHz
RF >
20/140MHz | cpPUPLL
—»
(SO
480 MHz
| BePRL
20/40 MHz
/2
PLL_PCIeCI; 100 MHz
— (w/ S0 POeDRV |—[> POe AK(EXT)
20/40 Mhz L
PCle PHY (PLL) [ POe PHY OK
2.5GHz
EPHY 125 MHz
™ 20/40MHz L > BHY Ak
250 MHz
| > cw

Figure1l-2 MT7620Clock Diagram
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1.5 CPU Clock Mux

20/40 MHz

Qystal BBP 480 MHz
-
/3
> /2 » DRAM_CLK
Fractional PU K

> Qock _— -

U Generator S Ak

PLL 600 MHz

f

CPU_SYS AKCOFG: (offset: 00030

CPLL_CFCO: (offset: 0x0054)
CPLL CFGL: (offset: 0x0058)

CPU_AK AUX1

Figurel-3 CPUClock Mux
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2. Reqisters

2.1 Nomenclature

The following nomenclature is used for register types:
RO ReadOnly

WO Write Only

RW Reador Write

RC Read Clear

W1C  Write One Clear

- Reserved bit

X Undefined binary value
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2.2 System Control

2.2.1Features
- Providesread-only chip revision registers
- Providesa window to access bostrapping signals
- Suppors memory remapping configurations
- Supporssoftware reset to each platform building block
- Providesregisters to determine GPIO and other peripheral pin muxing schemes
- Providessome poweron-reset only test registers for software programmers
- Combine miscelaneous registers (such as clock skew conttatus register, memo registersjc)

2.2.2Block Diagram

System Control Block

Memory Remapping » CPU Rbus Wrapper
Boot Srapping Sgnals -
GPIO Pin Muxing Scheme »|  Ain Muxing Block
System Control
Registers PerBlock SWReset | patform Blocks
Cache Hit/MissSrobes |
1 Miscellaneous Registers
g »  POe, PQM, ...
|
To/From MIPS
< PalmBus Interface

Figure2-1 System Control Block Diagram
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2.2.3List ofRegisters

Register Name

1 0x0000 CHIPIDO_3 Chip ID ASCII Characte8 0 19
2 0x0004 CHIPID4_7 Chip IDASCII Character 19
3 0x00@C REVID Chip Revisioidentification 19
4 0x0010 SYSCFGO SystenConfiguration Register 0 19
5 0x0014 SYSCFG1 System ConfiguratioRegister 1 20
6 0x0018 TESTSTAT Firmware Test StatuRegister 22
7 0x00XC TESTSTAT2 Firmware Test StatuRegister2 22
8 0x0020 Reserved - 22
9 0x0024 Reserved - 23
10 0x0028 Reserved - 23
11 0x00ZX CLKCFGO Clo&k ConfiguratiorRegistei0 23
12 0x0030 CLKCFG1 Clok ConfiguratiorRegisterl 24
13 0x0034 RSTCTRL Res¢ Control 25
14 0x0038 RSTSTAT Resé Status 26
15 0x00 CPU_SYS_CLKCFG CPU and SYS Clock Control 27
16 0x0040 CLK_LUT_CFG Clock Look Up Table Configuration 29
17 0x0044 CURCLKSTS Currentclock status 30
18 0x048 BPLL_CFGO BBPLL Configuration O 31
19 O0xoMC BPLL_CFG1 BBPLL Configuration 1 31
20 0x0054 CPLL_CFGO CPUPLL Configuration 0 33
21 0x0058 CPLL_CFG1 CPUPLL Configuratioth 36
22 0x008 USB_PHY_CFG USB PHY control 36
23 0x0060 GPIOMODE GPIO Purpose Select 36
24 0x0064 PCIPDMA_STAT Control and Status of PDMA in PCle Device 39
25 0x0088 PMUOQCFG Power Management Unit 0 Configuration 39
26 0x00& PMUL_CFG Power Management Unit 1 Configuration 40
27 0x0098 PPLL_CFGO PCIePLL Configuration O 41
28 0x00€ PPLL_CFG1 PCIePLL Configuration 1 43
29 0x000 PPLL_DRV PCleDriver Configuration 44

PGMI7620 V.10 040503 Pagel8 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

2.2.4Register Descriptios(base: 0x10000000)

1. CHIPIDO_3: Chip ID ASCII CharaeBe(difset: OXOOOO)

31:24 RO CHIP_ID3 ASCII CHIP Name Identification Character 3

23:16 RO CHIP_ID2 ASCII CHIP Name Identification Character 2 0x37
15:8 RO CHIP_ID1 ASCII CHIP Name Identification Character 1 0x54
7.0 RO CHIP_IDO ASCII CHIP Nartdgentification Character O 0x4D

2 CHIPID4_7: Chip Name ASCII Charaetgoffset: Ox0004)

31:24 CHIP_ID7 ASCII CHIP Name Identification Character 7

23:16 RO CHIP_ID6 ASCII CHIP Name Identificatidharacter 6 0x20
158 RO CHIP_ID5 ASCII CHIP Name Identification Character 5 0x30
7:0 RO CHIP_ID4 ASCII CHIP Name Identification Character 4 0x32

3. REVIDChip Revision Identification (offset: Ox@QO

31:17 - Reserved

16 RO PKG_ID Package ID -
0: DRQFNL.48 pin
1: TFBGA69 ball
NOTEThis value is determined by the package

used
15:12 - - Reserved 0x0
11:8 RO VER_ID Chip Version Number 0x2
74 - - Reserved 0x0
3:0 RO ECO_ID Chip ECO Number Ox1

4. SYSCFGO: System Configuration Redisteffset: 0x0010)

31:24 RW  TEST_CODE TestCode 0x0
Default value is from bootstrap and can be

modified by software.

23 - - Reserved 0x0

22:12 RO BS_SHADOW BS shadowegister for last booup value BS
Displays a backup copy of the last bootup val

11:9 - - Reserved 0x0
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DRAM_FROM_EE DRAM Configuration from EEPROM
0: DRAMPLL configuration fromEEPROM
1: DRAM configuratiofrom Auto Detect.
For moreinformation sethe Bootstrapping
PinsDescriptionin the datasheet for this chip

7 RO  DBG_JTAG_MODE Debug JTAG Mode BS
0: EPHY_LED
1: JTAG MODE

6 RO XTALEREQSEL Xtal Frequency Select BS
0: 20 MHz
1: 40 MHz

5:4 RO DRAM_TYPE DRAM Type BS
0: SDRAM (150 MHz) (LVTTL 3.3 V) TSOP
Package
1: DDR1 (200 MHz) TSOP Package
2: DDR2 (200 MHz) FBGA Package

3.0 RO CHIP_MODE Chip Mode BS
A vector to set chip function/test/debug modes
in nontest/debug operation.
For more information ee the Bootstrapping
Pins Description in the datasheet for this chip

5. SYSCFGL1: System Configuration Rediqi&ffset: 0x0014)

31:30 - - Reserved -

2928 RW DDR_DMN_RXWD SDRAMData Pin Receiver Circuit Povizown BS
Controk
(DQ/DQS)
0: Disable(SDR/DDR1/DDR2 default)
1: Enhable
2: Enable whiledatapin is output mode
3: Enable whiledatapin isinput mode

2726 RW DDRDPIN_ ODT SDRAMData Pin On Die Termination Setting BS
(DQ/DQS)

[27:26] |[SDR SDR DDR1 |[DDR2
(3.3V) |(2.5V/
1.8 V)
(Disable|(Disable|(Disable|(Disabl¢
TP MTpPp MTpP MTpPp M
MpPpA (Mpn (Mpa [Mpn
N/A N/A N/A N/A

WIN | |O
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25:24 RW  DDR_DM DRV SDRAMData PirDriving Setting
(DQ/DQS/DQM)

[25:24] [SDR |SDR |DDR1 |DDR2
(3.3V) |25V
1.8V)

0 N/A 10 mA |Class Il |Full
1 N/A 8mA [N/A N/A
2 16 mA |4 mA |(Class I)|(Half)
3 (8 mA) |(2mA) [N/A N/A
23 - - Reserved -
22 RW DDR_CIN_RXWD SDRAMCommand PifReceiver Circuit Power BS

Down Control

(MA/MBA/MCS_N/MWE_N/MRAS_N/
MCAS_N/ MCKE)

0: Disablepower down

1: Ehablepower down(SDR/DDR1/DDR2

default)

21:20 RW DDR_CIN_DRV SDRAMCommand Pin Driving Setting BS
(MA/MBA/MCS_N/MWE_N/MRAS_N/
MCAS_N/ MCKE)

[21:20] |[SDR |SDR |DDR1 |DDR2
(3.3V) |(2.5V/
1.8V)
N/A 10 mA |[Class Il |Full
N/A 8mA |N/A N/A
16 mA |4 mA |(Class I) |(Half)
(8 mA) |(2 mA) |N/A N/A

19 RW DDR_IN_MODE SDRAMPIn Receiver Mie Selectioh BS
0: Rlect pseudedifferential receiver for 2.%
SSTL2 and 1\8SSTL18. (DDR1/DDR2
default)
1: Slect CMOS receiver for \BLVTTL, 28
LVCMOS and 1\8MDDR. (SDR default)

WIN[F|O

18:17 - - Reserved 0x0
16 RW PULL_EN PadPull High/Low Enable 0x0
0: Disable
1: Ehable
15:14 RW GE2_MODE Gigabit Port #2 Mode 0x3

Sets the interface mode on Gigabit part
HQonnY wbDalLL a2RS 0wmy
H Q 0 MIMWode (10/200Mbps)

H Q0 neverse MVl Mode (10/1001bps)

H Q0 m-#6Wode W
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13:12 GE1_MODE Gigabit Port #1 Mode
Sets the interface mode on Gigabit port 1.
HQonnY wbDalLL a2RS 0wmy
HQOonMY alLlL MbEsRS owmnki
H Q0 neverse MVl Modg10/100Mbps)
HIE11: Reserved

11 - - Reserved 0x0
10 RW USBO_HOST_MODE 0: Set USB #0 to device mode BS
1: Set USB #0 to host mode.
9 - - Reserved 0x0
8 RW PCIE_RC_MODE 0: Set PCle to EP mode BS
1: Set PCle to RC mode
74 - - Reserved 0x0
3:2 RW GE2_PIN_DRV RGMII2 Pin Driving Setting 0x3
[1:0] | LVTTI3.3V) LVCMOS (28)
0 N/A 10 mA
1 N/A 8 mA
2 16 mA 4 mA
3 (8mA) (2mA)
1:0 RW GE1 PIN_DRV RGMII1 Pin Driving Setting 0x3
[1:0] | LVTTI3.3V) LVCMOS (28)
0 N/A 10 mA
1 N/A 8 mA
2 16 mA 4 mA
3 (8mA) (2 mA)
NOTE:
1.For bits marked with an *, theRIF I dzf § @ f dzS A& RSTFAYSR o0& 06220a0NI LI a5
software.

2. Default values are marked with parenthess

6. TESTSTAT: Firmware Test Status Register (offset: 0x0018)

31.0 RW TSETSTAT Firmware Test Status 0x0
NOTEThis rgjister is reset only by a powen reset.

7. TESTSTAT2: Firmware Test Status Register 2 (offsetPx001

31.0 RW TSETSTAT2 Firmware Test Status 2 0x0
NOTEThis rgjister is reset only by a powen reset.

8. Reserved (offset: 0x0020)
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31.0 RW BOOTSRAM_BASE Boot from SRAM base address (Test mode or 0x10240000
Addr_tuned =
bootsram[31:0] oc_maddr[15:0]

9 Reserved (offset: 0x0024)

31:0 - Reserved

10 Reserved (offset: 0x0028)

31:0 - Reserved

11 CLKCFGClock Configuration Register 0 (offset O)QOZ

31:30 RW SDRAM_CLK_SKEW  SDRAM Clock Skew
0: Zero delay
1: Delay 200 ps
2: Delay 400 ps
3: Delay 600 ps

2924 RW  OSC_l1lUS_DIV hdaOAtEFG2NI M >& 5AQ0AI 0x0
Sets the maximum for the reference clock
counter for either a 20 MHz or 40 MHz extern
¢!l [ AYLdzid ¢KS O2dzyi
(indicating 1 MHz), up to the maximum, before
resetting to zero. This counts the frequency of
an external XTAL. This coustused to output a
32 KHz frequency to the REFCLKO pin.
cQony !dzi2YFGAOIf (@

regardless of whether XTAL frequency is 2
MHz or 40 MHz.
cQRodpY 5STFIldzZ G S f dzS

XTAL.
cQRMpY 5STFlrdz G @I t dzS
XTAL.
Others: Manual mode for tick generation.
23 - - Reserved 0x0
22:18 RW INT_CLK_FDIV Internal Clock Frequency Divider 0x8

Thefrequency divider used to generate the
FractionN clock frequency.

Validvalues range from fo 31.

FractionN clock frequency =
(INT_CLK_FFRAC/INT_CLK_FDIV)*PLL_FRI

17 = = Reserved 0x0

PGMI7620 V.10 040503 Page23 of 523



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

16:12 RW INT_CLK_FFRAC Internal Clock FractieN Frequency
A parameter used in conjunction with
INT_CLK_FDt¥ generate the FractiofN clock
frequency.
Valid values range fromt0 31.
FractionN clock Frequency =
(INT_CLK_FFRAC/INT_CLK_FDIV)*PLL_FRI

11:19 RW REFCLKO_RATE Reference ClodkRate 0x0
0: Xtal clock 20/@ MHz
1:12MHz
2:25MHz
3:40MHz
4:48 MHz
5: Internal FractioAiN_CLK2
6: Reserved
7:CPLL_DIV8

8 - - Reserved 0x0
75 - - Reserved 0x0

4 RwW PERI_CLK_SEL Peripheral Clock Source Select 0x0
Sets the peripheral clock to use the 20/40 MH
frequency input from XTAL.

0: 40MHz from 48QMHzdivided by 12.
1: 20MHZ40M Hzfrom XTALnput

3 RwW EPHY_USE_25M EPHClock Source Select 0x0
Set the EPHY clock to use the 25 MHz freque
input from the PPLL.

0: EPHY use 2@4Hz from XTAL
1: EPHY use 28Hz from PPLL
- - Reserved 0x0

1.0 - - Reserved 0x0

12. CLKCFGZ1: Clock Configuration Register 1 (offset: 0x0030)

31 - - Reserved 0x0
30 RW SDHC_CLK_EN SDHC clock enable 0x1
29 - - Reserved 0x1
28 RW AUX_STCK_CLK_EN  Aux system tick clock enable Ox1
27 - - Reserved 0x0
26 RW PCIEO_CLK_EN PCIEO clock enable 0x1
25 RW UPHYO_ CLK_EN UPHYO clock enable 0x1
24 - - Reserved 0x1
23 RW ESW_ CLK_EN Ethernet switch clock enable Ox1
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Reserved

21 RW FE_ CLK_EN FE clock enable 0x1
20 - - Reserved 0x0
19 RW UARTL_ CLK_EN UART Lite clock enable 0x1
18 RW SPI CLK_EN SPI clock enable 0x1
17 RW I2S CLK_EN 12Sclock enable 0x1
16 RW I2C CLK_EN I12Cclock enable 0x1
15 RW NAND_CLK _EN Nand flash control clock enable 0x1
14 RW GDMA CLK_EN GDMAclock enable 0x1
13 RW PIO CLK_EN GPIO controller clock enable 0x1
12 RW UART_ CLK_EN UART clock enable 0x1
11 RW PCM_ CLK_EN PCM clock enable 0x1
10 RW MC_ CLK_EN Memory controller clock enable Ox1
9 RW INTC_CLK_EN Interrupt controller clock enable 0x1
8 RW TIMER_CLK_EN Timer clock enable Ox1
7 RW GE2_CLK_EN GE2 controller clock enable. 0x1
6 RW GE1 _CLK_EN GEL1 controller clock enable. Ox1
5.0 - - Reserved 0x0
NOTE:

0: dock is gated
1:dock is enabled

13. RSTCTRReset Control Register (offset: 0x0034)

31 RW PPE_RST ResetPPE
30 RW SIHC_RST ResetsSD Controller 0x0
29 - - Reserved 0x0
28 RW MIPS_CNT_RST ResetdMIP Scounter block 0x0
27 - - Reserved 0x0
26 RW PCIEO_RST ResetPCIE Host Bridge, PCIEQ Controller an 0x0
PHY
25 RW UHSTO_RST ResetdJSB PHYO 0x0
NOTEWUSB Host controller will be reset when
both UHSTO_RST and UHST1 aRSSet
24 RW EPHY_RST Resets the Ethernet PHY block. 0x0
23 RW ESW_RST Resets the Ethernet switch block. 0x0
22 - - Reserved 0x0
21 RW FE_RST Resets the Frame Engine block. 0x0
20 RW WLAN_RST Resets the WLAN block. 0x0
19 RW UARTL_RST Resets the UART Lite block. 0x0
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Resets the SPI block.

17 RW 12S Resetghe IS block. 0x0
16 RW  12C Resets the’C block. 0x0
15 RW NAND Resets theNAND block 0x0
14 RW DMA Resets the DMA block. 0x0
13 RW PIO Resets the P10 block. 0x0
12 RW UART_RST Resets the UART block. 0x0
11 RW PCM_RST Resets the PCM block. 0x0
10 RW MC_RST Resets the Memory Controller block. 0x1
9 RW INTC_RST Resets the Interrupt Controller block. 0x0
8 RW TIMER_RST Resets the Timer block. 0x0
7:1 - - Reserved 0x0
0 W1C SYS RST Resets the whole SoC. 0x0
NOTE:

0: Daassert reset

1: Reset

14. RSTSTAT: Reset Status Register (offset: 0x0038)

31 RW WDT2SYSRST_EN Watchdog Timeout To System Reset Enable 0ox1
Enableswatchdog timeout to triggea system
reset
0: Disable
1: Enable

30 RW WDT2RSTO_EN WatchdogTimeout to Reset Output Enable 0x1
Enablswatchdog timeout to triggethe reset
output pin.
0: Disable
1: Enable

29:16 RW WDTRSTPD Watchdog Reset Output Low Period 0x3
Qontrolsthe WDT reset output low periodror
example:
If the pin share mode waset correctly and
WDT2RSTO_EN=1,
A WhenWDTRSTRID, you can see duration
of 1>s bw on the WDT reset output pin.
A WhenWDTRSTREB, you can see duration
of 4>s bw on the WDT reset output pin.
(unit: 1> a v
154 - - Reserved 0x0
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R/W1C SWCPURST SoftwareCPU Reset
Indicateswhen softwarehasreset the CPU by
writing to the RSTCPU bit in RSTCTL.
0: Has no effect.
1: Qearsthis bit.
NOTE: This register is reset only by a pearer
reset.

2 R/W1C SWSYSRST Software System Reset 0x0
Indicates whersoftwarehas resethe chip by
writing to the RSTSYS bit in RSTCTL.
0: Has no effect.
1: dearsthis bit.
NOTE: This register is reset only by a power
reset.

1 R/W1C WDRST Watchdog Rset 0x0
Indicates wherthe watchdog timethas reset
the chip.
0: Has noeffect.
1: Qearsthis bit.
NOTEThisregister is reset only by powem
reset.

0 - - Reserved 0x0

15 CPU_SYS_CLKCOERJ and S\Y®ck Control (offset 0x00%)

31:20 - Reserved

19:16 RW CPU_OCP_RATIO CPU OCP Ratio 0x4
The ratio between the system bus frequency
and the CPU frequency.
Value Ratio (SYS : CPU
: 1(Reserved)
: 1.5 (Reserved)
12
: 2.5 (Reserved)
13
: 3.5 (Reserved)
14
:5
QRy|1:10
Others | Reserved
NOTEIf the chip runs in USB OHCI mode, the
OCP fregency cannot be lower thaBO MHz. It
means that
PLL_FREQ*(CPU_FFRAC/CPU_FDIV)/(CPU
RATIO+1) >30 MHz.

15:13 - - Reserved 0x0

ola|a|z|ala|a|a|a
@)
Py)
=

[N =) T ) ey ey N = T
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12:8 RW CPU_FDIV CPU FequencyDivider
Thefrequency divideis used to generate the
CPU frequencylhe value must biarger than
or equal to CPU_FFRAGlid valuesange from

1to31.
75 - - Reserved 0x0
4:0 RW CPU_FFRAC CPU Fequercy Factional 0xd

A parameter uséin conjunction with the CPU
frequency divider to determine the CPU
frequency. Input a value in the following
equation to determine the CPU frequency.
Valid values range from 0 &il.
CPU frequency =
(CPU_FFRAC/CPU_FDIV)*PLL_FREQ
NOTEIf the chip runs iJSB OHCI mode, the
OCP fregency cannot be lower thaBO MHz. It
means that
PLL_FREQ*(CPU_FFRAC/CPU_FDIV)/(CPU
RATIO+1) >30 MHz.
NOTE:
1. Equation used to derive system frequency after chip boot up:
PLL_FREQ = 600
CPU_FREQ= PLL_FREQ€PU_FFRAC / CPU_FDIV).
BUS_FREQ= CPU_FREQ®/(CPU_OCP_RATIO = 1:3)
Limitations:
CPU_FDIV >= CPU_FFRAC.

2. If the chip runs the USB function, the OCP frequency cannot be loweB@hsliiz. Then PLL_FREQ
follows this limitation.
BUS_FREQ 39 MHz.

3. Example:
PLL_FREQ =600MHz.
CPU_FREQ= 800 * (1/5) =300 MHz. (CPU_FFRAC=1; CPU_BpIV=
BUS_FREQ=300'3=100 MHz.(CPU_OCP_RATIO=1:3)
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16 CLK_LUT_CFG: CPU andCH¢R Auto Gntrol (Offset 0x004D

RW

30 RW

29:28 -
27:20 RW

19:16 RW

155 -

SLPEN

STEP_EN

STEPCNT

SLP_OCP_RATIO

PGMI7620 V.10_040503

SleepMode Enable
Enablesleepmodewhen MIPS SI_Sleé&p
asserted

0: Disable

1: Enable

Sleep Mode CPU Frequency =
(1/CPU_FDIV)*PLL_FREQ

Step Jump Enable

Enablest&p jumpafter MIPS exgsleep mode
TheCPU will jump to the normal frequenay
increments defined b TEP_FFRA(E[4:0] of
this register.

0: Disable

1: Enable

Reserved

Step Coursgr

Sets the period of each step jump. Whitre
countercounts downto zero, theCPUclock
automatically changeto the next step
frequency.

The count periodinitis1>s.

Sleep Mode CPU and System Bus Frequency
Ratio

Sets theratio between thesystem bus fregency
andthe CPU frequency wheentering sleep
mode.(SYS:CPU)

Value | Ratio (SYS : CPU
nQRA1:1

n QRM 1:1.5 (Reserved
nORH1:2

n QR 1:2.5 (Reserved
nQRM1:3

n QRp 1:3.5(Reserved
nQRc 1:4
nQRT1:5

nQRy 1:10

Others | Reserved

Reserved

0x0

0x0
0x2

0x4

0x0
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RW STEP_FFRAC Step Frequency Fraction
Sets the fractional size of the incrementCPU
frequency after the CPU exits from sleep mode
and returns to normal operatiorThis step is
only valid when SLP_STEP is#habled.
FRAC VALUE
PREVIOUS FRAC_VALBEEP_ FFRAC
CPU Frequency =
(FRAC_VALUEPU FDIV)*PLL_FREQ

17 CURCLKSTSCurrentClock Statugoffset: Ox0044)

3121 - Reserved

20 RO SAME_FREQ Indicates thathe SYS and DRAM clgeke on -
the samefrequency
0: False
1: True

19:16 RO CUR_OCP_RATIO Current CPU_OCP_Ratio (SEBU) -
Shows the current ratio between the system bt
and CPU frequencies.

Value | Ratio (SYS : CPU

nQRMA1:1

nQRM 1:1.5 (Reserved

nQRH1:2

n QRd 1:2.5 (Reserved

nQRM1:3

n QRp 1:3.5(Reserved

nQRc1:4

nQRT/1:5

nQRy 1:10

Others | Reserved
15:13 - - Reserved 0x0
12:8 RO CUR_CPU_FDIV Current CPWBrequencyDivider OxA

Thefrequency divider is used to generate the
CPU frequency.

For more information, se€EPU_SYS CLKCFG
offset 0x003C, bji12:§].

7:5 - - Reserved 0x0

4:0 RO CUR_CPU_FFRAC Current CPWBFrequencyFraction Ox1
A parameter used in conjunction with the CPU
frequency divider to determine the CPU
frequency.

For more information, se€EPU_SYS CLKCFG
offset 0x003C, if4:0].
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18 BPLL_CFGO: BBL Configuration O (offset: OxtB)

RW BPLL SW_CFG BBPLLSoftwareConfigiration
SetsBBPLL parameters set by software.
0: Applydefault parameterset by hardware.
1: Apply new parameters set by software in
BPLL_CFG® BPLLCRS1

30:3 - - Reserved 0x0
22:20 RW BBPL_OPTION Reserved 0x0
19:17 - - Reserved 0x0
16 RW BBPL_PD BBPLL Power Down 0x0
0: Power On
1: Power Dwn
15:14 - - Reserved 0x0
13 RO BBPL_FBDV2 BB P.L Feedback Dsdar 2 BS

This value depersbn the bootstrap pin
<0x0>: 40 MHz
<0x1>: 20 MHz

12 RW BBPL_FOUTDV2 BB PLL Frequency Output Bivi2 0x0
0: Fixed at 960/1Hz

11:8 RW BBPL_RDV BB PLReferencdnput Divisor 0x1
divisor: M=RDV[3:0])

74 RW BBPL_FDV BBPLLFeedback Disor Control 0x8

Sets thereal feedbacldivisor (N) based on the
value of BBPL_FBDV2 (bit13)
A If FBDV2=0\=FDV[3:0]+16
A If FBDV2=1IN=2*(FDV[3:0]+16)
3.0 RW BBPL_ODV FOUTFrequency Control Ox1
Sets the real output divisor (P) based on the
value of BBPL_FOUTDIV2 (bit12).
A IfFOUTDV25®=0DV[3:0]
A If FOUTDV25P=0DV[3:0]*2
NOTE: In this chipDV[3:0]=00006s0 FOUT=0

19.BPLL_CFG1: BBL Configuration O (offset: Oxm)

31 - - Reserved

30 RO BBPL_OK Lockdetector state
0: Not locked -
1: Locked
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29:28 BBPL_ICPP PLL CPP current control
Sets the proportional charge pump current.
(Default: 01)
00: 25>A 0x1
10: 75>A
01: 50>A
11: 100>A

27:26 RW BBPL_ICPI PLL CPI current control
Sets the integral charge pump current.
00: 1.255A
10: 3.755A
01: 2.5>A
11: 5>A

25:24 RW BBPL_VCS PLL +path initial voltage
00: Reserved
10: 600mV 0x2
01: 500mV
11: 700mV

23 RW BBPL_BP PLL bypaswode for tesing
0: Normal mode 0x0
1: Bypass mode

22:21 RW BBPL_TESTSEL Bandgap outputest current selection
01:Pass bandgap PMOS currentdotput
10: Pass bandgap NMOS currentdatput
11:Reserved

20:17 RW BBPL_OTDV FTEST frequency control
Sets the FTEST frequency based on the value
BBPLETESTDV®it16).
A If FTESTD\%D,
divisor=OTDV[3:0PTDV[3:0]=0001, FTEST: 0x0
A If FTESTD\2,
divisor=OTDV[3:0]*20TDV[3:0]=0001,
FTEST=0
NOTE: In this chipTDV[3:0]=000G0 FTEST=0

16 RW BBPL_FTESTDV2 FTESDivisor 2
Used in bit[20:17] to calculate FTEST frequenc

15 RW BBPL_FOKTH Lock Detection FOUT Threshold Selection 0x0
0: Freq. window < +/3.2%
1: Disable (BBPL_OK=1)

14:13 RW BBPL_TSTT The time AFC waits unBllASsready
00: 5>s
10:20>s 0x0
01: 10>s
11:40>s

ox1

0x0

0ox1
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12:11 BBPL_TLCK BB PLL Time Lock
Thedelayfrom when AFC is ready to whéh.L
startslocking.
00: 5>s 0x0
10:20>s
01: 10>s
11:40>s

10 RW BBPL_FORCE Force PLL open loop
0: Qose loop 0x0
1: Open loop

9.0 RW BBPL_AFC BB PLL Automatic Frequertglibration
VCO band selectidoutput code[8:0]
OxxxxxxxxxiNormal
Ixxxxxxxxxdvanual set
When read, BBPL_AFC[8:0] is the output code
from BBPL macro

0x0

20.CPLL_CFGE@PUWPLL Configuration 0 (offset: 0x0054)

31 RwW CPLL_SW_CFG CRJ R_LSoftwareConfigiration 0x0
Sets CPU PLL parameters set by software.
0: Applydefault parameterset by hardware.
1: Apply new parameterset by software in
CPLL_CFG®®], CPLL_CFG1[9&0}d[26].
30:25 - - Reserved 0x0

24 RW OPEN_LOOP Force PLDpen Loop 0x0
Forces PLLto operate inopen loopmode.
0: dosed loop
1: Open loop
23:22 RW AFC_WAIT_TIME Automatic Frequencgalibration(AFC) Wait 0x0
Time
The time AFC waits unBllASsready.
00: 5>s
01: 10>s
10:20>s
11:40>s

21:20 RW PLL_LOCK_TIME PLL Lock Time 0x0
Thedelayfrom when AFC is ready to whé&t.L
startslocking.

00: 5>s
01: 10>s
10:20>s
11:40>s
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RW EC_CUPLLOK CPU Lock OK
0: Check AF@fter AFCIf R, is within + 3.2% of
the target valuethis bit is set to 1.
1: Set this bit to always indicate CPU Lock stat
is OK, and disable the AFC check.

18:16 RW PLL MULT_RATIO PLLMultiplying Ratio 0x6
Setsthe ratio between the VCO and reference
clockfrequencies.

A When LC_CURFCK = 0:
Factor=1
PLL_MULT_RATIO =
R/col Fref40MHZ)/ Factor

A When LC_CURFCK = 1:
Factor=2
PLL MULT RATIO =
R/col Fref20MHZ)/ Factor

where
R/co= VCO frequency
Frer= Reference clock frequency

000: 24

001: 25

010: 26

011: 27

100: 28

101: 29

110: 30 (default)

111: 31 (test only)

15 RW LC_CURFCK PLL InpuErequency Source BS
0: 40MHz
1: 20MHz

14 RwW BYPASS_REF_CLK Bypas®Reference Clock 0x0
0: Normal
1: Bypass

13:12 RW IPATH_INI_VAL I-path Initial Voltage 0ox2
00: Reserved
01: 500mV
10: 600mV (default)
11: 700mV

PGMI7620 V.10 040503 Page34 of 523



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

11:10 RW PLL_DIV_RATIO PLLDividingRatio
Sets the ratio between the VCO and PLL outy
frequency.
PLL_DIV_RATHIRcd Four.
where
R/co= VCO frequency
Four= PLL output frequency
00: 2(default)
01:3
10: 4
11:8
9:8 RW  SSC_UP_BOUND Spread Spectrum ClocR%EFrequency Upper 0x0
Boundary
00: O(default)
01: 1/4 SSC swing
10: 2/4 SSC swing
11: 3/4 SSC swing

Freq,

7 RW SSC_EN Spread Spectrum ClocRSETEnable 0x0
Enables the spreaspectrum clock (SSC) to
reduce EMI and improve SNR.
0: Dsable(default)
1: Enable

6:4 RW  SSC_SWING SSGwing 0xX7
000: 12500pm
001: 25000pm
010: 375Q0pm
011: 500Q0pm
100: 625Qpm
101: 7500ppm
110: 8750ppm
111: 1000Qopm (default)

3:2 RW INT_PATH_OPT IntegrationPath Option 0x0
00: 1.25>A (default)
01: 2.5>A
10: 3.75>A
11: 5>A

1.0 RW PRO_PATH_OPT Propational Path Option 0xd
00: 25>A
01: 50>A (default)
10: 75>A
11: 100>A
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21.CPLL_CFGCPUPLL Configuration 1 (offset: Ox0058)

3127 - - Reserved

26 RW CPLL_PD CPUPLL Power Down 0x0
0: Poweron
1: Power down

25 RW CPU_CLK_AUX1 CPWClock Source Select 0x0
Selecs CPU source clock from durr Xtal_IN
pins.
0: Fom aux0
1: Fom Xtal_IN

24 RW CPU_CLK_AUXO0 CPUWClock Auxiliary 0 Enable 0x0
Selecs CPU source clock from temporary 480
Mhz clock
0: Disable
1: Enable

23 RO CPLL_LD CPLL Lock -
0: Unlock
1: Lock

22:14 RO EC_CUAFCOUT CPU PLL AFC outmaide 0x0
1310 RO EC_CUPHDRFT SSCG output code 0x0
(twoQa O2Y)LS SYSyi

9:0 RW FR_CUAFCSET CPU PLL AFe&tS 0x0
OxxxxxxxxxNormal
Ixxxxxxxxx: Mnual set

22 USB_PHY_CHRG&SB PHEontrol(offset: OXOOS,)

312 - Reserved

1 RW UTMI_8B60M USBUTMI8-bit 60 Mhz Mode Select 0x0
Sets the operation mode of the UTMI interface
0:16-bit 30Mhz mode
1: 8-bit 60 Mhz mode

0 RW UDEV_WAKEUP USB Device Wakeup 0x0
Enablesremote wakeupof the USB device
0: Disable
1: Enable

23. GPIOMODHESPIO Purpose Select (offsetO080)
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31:30 RW SUTF_SHARBODE Serial UTIF Pin Share Mode

Sets the erial UTIF pimo operate inUARTIlor

I’‘Cmode.

0: Na shared

1: $ared with UARTHoverwritesthe
UARTLITE_GPIO_MODE setting

2: Shared with fC- overwritesthe
I2C_GPIO_MODE setting

3: Reserved
2923 - - Reserved 0x0
2221 RW WDT RSTMODE Watchdog Timer GPIShareMode 0x0

Sets the watchdog timeesetpin to operate in
REFCLK_OUT or GRialle

0: WDT_RST_Ndmmal modg

1: REFCLKOUT

2: GPIO mode

3: Reserved

20 RW PA G GPIO MODE Power Amplifier GPIO Share Mode ox1
Sets the power amplifier pin to operate in GPI
mode.
0: PA_PE_GO/PA_PE/EBNT_TRN/ANT_TRNE
(normal mode)
1: GPIO Mode

1918 RW ND SD_GPIO_MODE NAND/SD GPI@hareMode 0x2
Sets the ND pins to operate in SD, BT or GPI!
mode.
0: NDMode
1: SDMode (BT Coeist)
2: GPIO Mode
3: Reserved

17:16 RW PERSTGPIOMODE PCle ResdEPIO Share Mode 0x2
Sets thePERSTN pin to operate inREFCLKO or
GPIO mode.
H Q0 n n YN(hogmambde)
H Q 0 RERGLKOUT
HQomnY DtLh Y2RS
H Q 0 Resevved
15 RW EPHYLEDGPIO MODE LED JTAG GPIO Share Mode 0x0
Sets an LED pin to operate in JTAG or GPIO
mode.
0: Normal ModgJTAG/EPHY_LED depegdn
bootstrapping settings
1: GPIO Mode

14 - - Reserved 0x0
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WLED_GPIO_MODE WLAN LED GPIO Share Mode
Sets the WLAN LEin to operate in GPIO
mode.
0: Normal mode
1: GPIO Mode

12 RW SPI_REFCLKO_MODE SPI Reference Clock GPO Share Mode 0ox1
Sets SPI pins to operate in reference clock an
GPO mode.
0: Normal SPI mode
1: SPI_CSiins areshared withthe reference
clockand GPOmode.

11 RW SPI_GPIO_MODE SPI GPIO Share Mode 0x0
Sets the SPI pins to operate in GPIO mode.
0: Normal Mode
1: GPIMode

10 RW RGMII12_GPIO_MODE RGMII2 GPIO Share Mode Ox1
Sesthe RGMII2 pins to operate in GPIO modt
0: Normal Mode
1: GPIO Mode

9 RW RGMII1_GPIO_MODE RGMII1 GPIO Share Mode 0x1
Sesthe RGMII1 pins to operate in GPIO modt
0: Normal Mode
1: GPIO Mode

8:7 RW MDIO_GPIO_MODE MDIO GPIO Share Mode 0x2
Sets the MDIO pin to operate in GPIO mode.
H Q 0 MomMl Mode
H Q 0 RER YXCLK Mode
H Q 0 ®PIOYMode
H Q 0 Resevved

6 - - Reserved 0x0

5 RW UARTL_GPIO_MODE UART Lite GPIO Share Mode oxt
Sesthe UART Lite pins to operate in GPIO
mode.
0: Normal Mode
1: GPIO Mode

4:2 RW UARTF_SHARE_MODE UART Full Interface Share Mode 0x7
Sets the UART Full interface to operate in PC
12S, and GPIO mode.
Adetaileddescription of thedUARTF Mode Pin
Sharingschemeis shown irthe datasheet for

this chip
1 - - Reserved 0x0
0 RW I2C_GPIO_MODE I2C GPIO Share Mode 0x1

Sesthe 12C pins to operate in GPIO mode.
0: Normal Mode
1: GPIO Mode
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NOTE: For more information on pin sharing schemes, seddtasheet for this chip.

24 PCIPDMA_STAControl and Status of PDMA in PCIe Device (offse0ay

31:4 - Reserved

3 RW PCIPDMA_RX_EN PDMA R DMA Bable 0x0
In iNIC applicatios) the external Host can
enable the PDMA o PCle Device to startkR
PDMA(from the point of viewof the external
host).

However, the actual PDMA enabledwhen

both of following conditions arenet.

A MIPS (internaCPU) writes 1 to
PCIPDMA_RX_EN.

A External Host writes 1 to RX_DMA_EN via
BAR1

2 RW PCIPDMA TX EN PDMA T:DMAEnable 0x0
In iNIC applicatios) the external Host can
enable the PDMA o PCle Device to start Tx
PDMA(from the point of viewof the external
host).

However, the actuaPDMA Txs enabledwhen

both of following conditions arenet.

A MIPS (internaCPU) writes 1 to
PCIPDMA _TX_ EN.

A External Host writes 1 to TX_DMA_EN via
BAR1

1 RO PCIPDMA_RX_BUSY PCle PDMA Rx Busy 0x0
IndicatesPDMA Rin the PCle device busy.
0: PDMA Ris idle
1. PDMA Ris busy

0 RO PCIPDMA_TX BUSY Indicates PDMA Tir the PCle devices busy. 0x0
0: PDMA Xis idle
1: PDMA Xis busy

25 PMUQ CFG(offset: 00088)

3109 - Reserved

28 RW PMU_SW_SET PMUSoftwareRegisterSet 0x0
0: Set hardware t@ontrolthe PMU software
register.
1: Set software to control the software register
field [24:16]
24 RW A_DCDC_EN SWAnalogDQ DCConverterEnable 0x1
0: Disable
1:Enable
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23:20 - Reserved

19 RW A_SSCPERI AnalogSpread Spectrum Clock Generator 0x1
(SSCEModulation Period Select
0: 16.5 kHz
1: 33 kHz

18 RW A_SSCGEN AnalogSpreadSpectrumClock Generator 0x1
Enable
0: Disable
1: Enable

17:16 RW A_SSC AnalogSpread Spectrur@lock Control 0x2
Increases the SSCG modulation frequency frc
a base level of 1 MHz.
<0x0>: £ 5%
<0x1>: Reserved
<0x2>: + 10%
<0x3>: + 20%

1511 - - Reserved 0x0

10:8 RW A_DLY AnalogDelay 0x2
Controls the output power MOSFET dead zon
Sets the turn off/delay periobetween the
external upper and lower MOSFET. The perio
given below are approximate as the exact vali
depends on the production process for each
chip, the input voltage, and the chip
temperature.
<0x1>: Approx. 40 nsec
<0x2>: Approx. 30 nsec
<0x3:> Apprr. 20 nsec
<0x4:> Approx. 10 nsec

7.0 RW A_VTUNE AnalogVoltage Tune 0xBB
Sets the output voltage level.
<0x51>: 0.8 V (min)

X

<0xB9>: 1.75 V20 mv
<OxBA>: 1.75 V10 mv
<0xBB>: 1.75 V (default)
<0xBC>:1.75V + 10 mv
<0xBD>:1.75V + 20 mv
X

<OxF>: 24V (max)

26. PMUL_CFG: (offset: OxO@3

3130 - Reserved
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29:28 DIG_LDO_GAIN DIG_LDO gain control
00: High DC gain
00: Reserved
10: Reserved
11: Low DC gain

2726 - - Reserved -

25 RW DIG_SW_SEL SW Configred DigitalLDO output level 0x0
0: HW contrded DIGLDO
1: SW contrdéd DIGLDOfield [24:16]

24 RW DIG_LDO_EN DIG LD@nable 0x1
0: Disable
1: Enable
2316 RW DIG_LDO_VALUE LDOOutput Level Selection 0x69
15:14 - - Reserved -
13:12 RW DDRLDO_Gain DDR LDO gain control 0x0

00: High DC gain
00: Reserved
10: Reserved
11: Low DC gain

11:10 - - Reserved -

9 RW DDR_SW_SEL SW Config DDR Lmitput Level 0x0
0: HW control DDR LDO (based on bootstrap
value)
1: SW control DDR LDi@ld [8:0]

8 RW DDR_LDO_EN DDR LD@&nable 0ox1
0: Disable
1: Enable

7:0 RW DDR_LDO_VALUE LDO Output Level Selection BS
default:
<10011011> for output=1.8 (DDR2)
<11010101> for output=2.8 (DDR1)

27.PPLL_CFGO: Pe€ld. Configuration O (offs@x0098)

31 RW PPLL_SW_SET Progammable PLL Software Set
0: HW ses default PLL parameter
1: SW appliemew parameters with
PPLL_CFGO[23:0]R°LL_CFG1[9:8]
PPLL_CFG1[26]

304 - - Reserved 0x0
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23:22 AFC_WAIT_TIME Automatic Frequency Control (AFC) Wait Tim 0x0
The time AFC waits untBBIASsready.
00: 5>s
01: 10>s
10:20>s
11:40>s

21:20 RW PLL LOCK_TIME PLL Lock Time 0x0
The time PLL stasto lock after AF@Gready:.
00: 5>s
01: 10>s
10:20>s
11:40>s

19 RW EC_PEPLLOK PClePLLLock OK 0x0
0: Check AF@fter AFC, iR, is within £ 3.2%
of the target value, this bit is set to 1.
1: Set this bit to always indicate CPU Lock ste
is OK, and disable the AFC check.

18:17 - - Reserved 0x0

16 RW  OPEN_LOOP PLL Open Loop 0x0
Forces PLLto operate inopen loopmode.
0: dose loop
1: pen loop

15 RW LC PERFCK (Logic side Cod®&Cle Reference Clock BS
FrequencySource
0: 40MHz
1: 20MHz

14 RW BYPASS_REF_CLK Bypas®ReferenceClock 0x0
0: Normal
1: Bypass

13:12 RW IPATH_INI_VAL I-path Initial Voltage 0x2
00: Reserved
01: 500mV
10: 600mV (default)
11: 700mV

11:10 RW PLLOUT_FREQ Output Clock Frequency 0x1
00: 50MHz (test only)
01: 100MHz (default)
10: 200MHz (test only)
11: 600MHz (test only)
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RW SSC_UP_BOUND SpreadSpectrum ClockSSClrequency Upper
Boundary
00: 0 (default)
01: 1/4 SSC swing
10: 2/4 SSC swing
11: 3/4 SSC swing

Freq,

T s

7 RW SSC_EN SSC Enable 0x0
Enables the spreaspectrum clock (SSC) to
reduce EMI and improve SNR.
0: Osable (default)
1:Enable

6:4 RW SSC_SWING SSGwing 0x3
000: 125Q0pm
001: 250Q0pm
010: 375Qopm
011: 500Q0pm
100: 6250pm
101: 7500pm
110: 8750pm
111: 1000Qopm (default)

3:2 RW INT_PATH_OPT IntegrationPath Option 0x0
00: 1.25>A (default)
01: 2.5>A
10: 3.755A
11: 5>A

1:0 RW PRO_PATH_OPT Propational Path Option 0xk
00: 25>A
01: 50>A (default)
10: 75>A
11: 100>A

28 PPLL_CFG1: P@ld. Configuration 1 (offset: Ox(IQQ

31:27 - Reserved

26 RW PPLL_PD PPLL Power Down 0x0
0: Power On
1: Power down

25:24 - - Reserved 0x0
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PPLL_LD PPLL Lock
0: Unlock
1: Lock
22:14 RO EC_PEAFCOUT PCle PLL AFC output 0x0
13:10 RO EC_PEPHDRFT PCle PLL Phase Drift 0x0

SSCG output code
(G204 O2YLX SYSyi
9:0 RW FR_PEAFCSET PCle PLL ARet 0x0
OxxxxxxxxxiNormal
Ixxxxxxxxxvlanualset

29.PPLL_DRYV: P@asdverConfiguration (offset: OxO(D;

31 RW PDRV_SW_SET PCleDriver SoftwareSet
0: HW sets default parameters
1: SW configresvalues fo{19:0]in this
register.

30:20 - - Reserved 0x0

19 RW LC _CKDRVPD (Logic side Cod®CleClock Driver Powdbown 0x0
(Low Active)
0: Power Down
1: PowerOn

18 RW LC_CKDRVOHZ (Logic side Cod&eference PCle Outp@ock Ox1
Mode Enable
0: Enable output clock (Host mode only)
1: High Impedence (Device mode)

17 RW LC_CKDRVHZz (Logic side Cod®Cle PH¥lock Enable (0)%]
0: Enable clock (Host mode only)
1: High Impedence (Device mode)

16 RW LC_CKTEST (Logic side Cod&ingleended clock for output 0x0
testing
0: Normal operation
1: Testingnly

15:0 RW FR_CKDRVHZ PCleClock Driver Set 0x0504

(default 00060101-0000-0100)
See NOTE below.

NOTE: [15:0bit values are as follows.

15:13 Reserved

12 Input clock selection
Value | Description

0 From PEPLL

1 From LC_CKTE/{
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11:10 Output voltage level

Value | Description
00 0.7V
10 0.8V
01 0.75V
11 0.85V

9 Reserved

8:4 Outputtermination adjustment
Value | Description| Value | Description| Value | Description
00000 70 01010 52 10101 41
00001 66 01011 51 10110 40
00010 64 01100 50 10111 39
00011 62 01101 49 11000 38.5
00100 61 01110 48 11001 38
00101 59 01111 47 11010 37.5
00110 58 10000 46 11011 37
00111 56 10001 45 11100 36.5
01000 55 10010 44 11101 36
01001 54 10011 43 11110 35.5

10100 42 11111 35

3:2 Output slewrate control
Value | Description
00 1.71Vins
01 1.12V/ns
10 0.78V/ns
11 0.6V/ns

1:0 Reserved
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2.3Timer

2.3.1Features
A Independent clock prscale for each timer.
A Independent interrupts for each timer.
A Two generapurpose timers which ruat a40 MHz clock rate. The other two run aB82 kHz clock rate
- Periodic mode
- Freerunning mode
- Timeout mode
- Second tiner may be used aswatchdog timer Watchdog timer resets system on tinoait.
A Timer Modes
- Periodic
In periodic mode, the timer counts down to zero from the load val@a.interrupt is generated when the
count is zero.After reaching zero, the load vaus reloaded into the timer and the timer counts down
again. A load value of zero disables the timer.
- Timeout
In timeout mode, the timer counts down to zero from the load valde interrupt is generated when the
count is zero. In this mode, the ENABLE bit is reset when the timer reaches zero, stopping the
counter. After reaching zero, the load value is reloadetb the timer.A load value of zero disables the
timer.
- Freerunning
In freerunning mode, the timer counts down to zero from FFFREh.interrupt is generated when the
count is zeroAfter reaching zero, FFFFh is reloaded into the timer. This mode is identical to the periodic
mode with a load value of 6553B.is worth nding that if firmware writes to the load value register in
this mode, the timer will still load that value even though that value will be ignored there#ftsn. note
that when the timer is first enabled, it witlegin counting down from its current valueot necessarily
FFFFh.
- Watchdog
In watchdog mode, the timer counts down to zero from the load vdluihe load value is not reloaded or
the timer is not disabled before the count is zero, the chip will be résten this occurs, every register
in the chip is reset except the watchdog reset status bit WDRST in the RSTSTAT register in the system
control block; it remains set to alert firmware of the timeout event when iexecutes its bootstrap.
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2.3.2Block Diagram

dock

Reset

Timer O Interrupt

Timer 1 Interrupt

Timer
Timer O
Test Control
Load Value 4—L Prescale
A4
| Counter |<— Mode Control
Timer 1
Watchdog
Satus Test Control
Load Value Prescale
Counter <
Mode Control

Interrupt
Control
Watchdog Timeout.
PalmBus PalmBus Sgnals >
Interface

Figure2-2 Timer Block Diagram
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2.3.3List of Registers

Register Name Description Page

30 0x0000 TMRSTAT Timer Status 49
31 0x0010 TMROLOAD Timer O Load Value 50
32 0x0014 TMROVAL Timer 0 Counter Value 50
33 0x0018 TMROCTL Time 0 Control 50
34 0x0020 TMR1LOAD Timer 1 Load Value 51
35 0x0024 TMR1VAL Time 1 Counter Value 51
36 0x0028 TMR1CTL Time 1 Control 51
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2.3.4Register Descriptios(base: 0x10000100)

30. TMRSTAT: Timer Status Register (offs€00X)

0x0

31:6 - - Reserved

5 WO TMR1RST Timer 1 Reset 0x0
Read
Reading this bit returns a 0.
Write
0: No effect.
1: Reset Timer 1 to OXFFFF if in freening
mode, or to the value specified in the
TMR1LOAD register in all other modes.

4 WO TMRORST Timer 0 Reset 0x0
Read
Reading this bit returns a 0.
Write
0: No effect.
1: Reset Timer 0 to OXFFFF if in freening
mode, or to the value specified in the
TMROLOAD register in all other modes.

3:2 - - Reserved 0x0

1 R/WIC TMRILINT Timer 1 Interrupt Status 0x0
Indicates that timer 1 has expired and timer 1
interrupt to the processor has asserteffter
the interrupt is sent, the bit is written to 1 and
cleared.

Read

0: Not asserted.

1: Asserted.

Write

0: No effect

1: Clears the interrupt.

0 RW1C TMROINT Timer O Interrupt Status 0x0
Indicates that timer 0 has expired and timer O
interrupt to the processor has asserteifter
the interrupt is sent, the bit is written to 1 and
cleared.

Read

0: Not asserted.

1: Asserted.

Write

0: No effect

1: Clearghe interrupt.
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31 TMROLOAD: Timer O Load Value (oﬁseﬂ)O(D@)

31:16 RO - Reserved

15:0 RW TMRLOAD Timer Load Value 0x0
This register contains the load value for the
timer. In all modes, this value is loaded into th
timer counter when this register is written. In
all modes except freeunning mode, this value
is reloaded into the timer counter after the
timer counter reacks 0. It may be updated at
any time; the new value will be written to the
counter immediately.

0: Disablesthe timer, except in fregunning
mode.

32. TMROVAL: Timer 0 Counter Value (offse@004)
31:16 - - Reserved 0x0

15:0 RO TMRVAL Timer Counter Value Oxffff
This register contains the current value of the
timer. During functional operation, writes have
no effect.

33 TMROCTL: Timer 0 Control (offsetd0k8)

31:16 - Reserved

15 RW TESTEN Test Enable 0x0
Reserved for testing. This bit should be set to

14:8 - - Reserved 0x0

7 RW ENABLE Timer Enable 0x0

Enables the 40 MHz timerO.

0: Disable the timer. The timer will stop
counting and will retain its currentalue.

1: Enable the timer. The timer will begin
counting from its current value.

6 - - Reserved 0x0

54 RW MODE Timer Mode 0x0
0: Freerunning
1: Periodic
2: Timeout
3: Timeout
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PRESCALE Timer Clock Prscale
These bits are used to scdle timer clock in
order to achieve higher resolution or longer
timer periods. Their definitions are below.

Value | Timer Clock Frequeng
System clock

System clock / 4
System clock / 8
System clock / 16

X

4 System clock / 32768
15 Systenclock /65536

Pix|lw|NvF|o

NOTEThe prescale value should not be
changed unless the timer is disabled.

34 TMR1LOAD: Timer 1 Load Value (offsemOQQ)

31:16 - Reserved

15:0 RW TMRLOAD Timer Load Value 0x0
This register contains the load value for the
timer. In all modes, this value is loaded into th
timer counter when this register is written. In
all modes except freeunning mode, this value
is reloaded into the timer counter after the
timer counter reacks 0. It may be updated at
any time; the new value will be written to the
counter immediately.

0: Disable the timer, except in freeunning
mode.

35 TMR1VAL: Timer 1 Counter Value (offseﬂ02>4)
31:16 - Reserved

15:0 RO TMRVAL Timer Counter Value Oxffff
This register contains the current value of the
timer. During functional operation, writes have
no effect.

36. TMR1CTL: Timer 1 Control (off<&t0028)

31:16 - - Reserved 0x0

15 RW TESTEN Test Enable 0x0
Reserved for testing. This bit should be set to
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14:8 - - Reserved 0x0

7 RW ENABLE Timer Enable 0x0
Enables the 40 MHz timer1.
0: Disable the timer. The timer will stop
counting and will retain its currentalue.
1: Enable the timer. The timer will begin
counting from its current value.

6 RW WD_TIMEOUT_SRC WatchdogTimeout Alarm Source 0x0
0: From Timer 1
1: From PMU watch dog timer

5:4 RW MODE Timer Mode 0x0
0: Freerunning
1: Periodic
2: Timeout
3: Watchdog

2:0 RW PRESCALE Timer Clock Precale 0x0
These bits are used to scale the timer clock in
order to achieve higher resolution or longer
timer periods. Their definitions are below.
Value | Timer Clock Frequeng
0 System clock
1 System clock / 4
2 System clock / 8
3
X

System clock / 16

X

14 System clock / 32768
15 System clock 65536

NOTEThe prescale value should not be
changed unless the timer is disabled.
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2.4 Interrupt Controller

2.4.1Features
- Supports a central point for interrugtggregation for platform related blocks
- Separated interrupt enable and disable registers

Supports global disable function

2-level Interrupt priority selection

Each interrupt source can be directed to IRQ#0 or IRQ#1

NOTEMT7620supports MIPQn Y Q a  idiSrQpii réebldanism.
There are 6 hardwarinterrupts supported by MIPBIK. The interrupt allocation is shown below:

MIPS H/W interrupt pins Connect to

HW_INT#5 Timer interrupt Highest priority
HW_INT#4 Reserved

HW_INT#3 FE

HW_INT#2 PCle

HW_INT#1 Other high priority interrupts (IRQ#1)

HW_INT#0 Other low priority interrupts (IRQ#0) Lowest priority

2.4.2Block Diagram

MIPSTimer INT
L INT5 J
» INT 4
» INT3
» INT 2
MIPS
Interrupt Controller
IRQL
Interrupts (high priority)
(from platform blocks) Interrupt .| Interrupt Priority > INT1
“T Masking "] Slection
» INTO
IRQO
(low priority)

PalmBus
(to/from MIPS

PalmBus Interface

Figure2-3 Interrupt ControlleBlockDiagram
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2 4.3List of Reglsters

0x0000 IRQOSTAT Interrupt Type O Status after Enable Mask
38 0x0004 IRQ1STAT Interrupt Type 1 Status after Enable Mask 55
39 0x0020 INTTYPE Interrupt Type 56
40 0x0030 INTRAW Raw Interrupt Status before Enable Mask 57
41 0x0034 INTENA Interrupt Enable 58
42  0x0038 INTDIS Interrupt Disable 58
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2.4.4Register Descriptios(base: 0x10000200)

37.IRQOSTAT: Interrupt Type 0 Status after Enable Mask (off@80@x

3120 - - Reserved -
19 RO UDEV USBdevice interrupt status after mask 0x0
18 RO UHST USB host interrupt status after mask 0x0
17 RO ESW Ethernet Swich interrupt status after mask 0x0
16 - - Reserved 0x0
15 RO R2P R2P interrupt after mask 0x0
14 RO SHC SIHC interrupt after mask 0x0
13 - - Reserved 0x0
12 RO UARTLITE UARTLITE interrupt status after mask 0x0
11 RO SPI SPI interrupt status after mask 0x0
10 RO 12S 12S interrupt status after mask 0x0
9 RO PC MIPS performance counter interrupt status 0x0
after mask
8 - - Reserved 0x0
7 RO DMA DMA interrupt status after mask 0x0
6 RO PIO PIO interrupt status after mask 0x0
5 RO UART UART interrupt status after mask 0x0
4 RO PCM PCM interrupt status after mask 0x0
3 RO ILL_ACC lllegal access interrupt status after mask 0x0
2 RO WDTIMER Watchdog timer interrupt status after mask 0x0
1 RO TIMERO Timer O interrupt status after mask 0x0
0 RO SYSCTL System control interrupt status after mask 0x0
NOTEThese bits are set if the corresponding interrupt is asserted from the source antheitbllowing two
conditions

1. The interrupt is not maskedhe bit isnot set in the INTDI&gister)

2. The interrupt type is set to INTO (in the INTTYPE register).
NOTEWriting to these bitsisignored and each bit cannot be simultaneously active in both the IRQOSTAT and
IRQLSTAT registers.

38.IRQ1STAT: Interrupt Type 1 Status after Enable Mask (off@€04)x

3120 - - Reserved -

19 RO UDEV USB device interrupt status after mask 0x0
18 RO UHST USB host interrupt status after mask 0x0
17 RO ESW Ethernet Swich interrupt status after mask 0x0
16 - - Reserved 0x0
15 RO R2P R2P interrupt after mask 0x0
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SMHCinterrupt after mask

13 - - Reserved 0x0
12 RO UARTLITE UARTLITE interrupt status after mask 0x0
11 RO SPI SPI interrupt status after mask 0x0
10 RO 12S 12S interrupt status after mask 0x0
9 RO PC MIPS performance counter interrupt status 0x0
after mask

8 - - Reserved 0x0
7 RO DMA DMA interrupt status after mask 0x0
6 RO PIO PIO interrupt status after mask 0x0
5 RO UART UART interrupt status after mask 0x0
4 RO PCM PCM interrupt status after mask 0x0
3 RO ILL_ACC lllegal access interrugtatus after mask 0x0
2 RO WDTIMER Watchdog timer interrupt status after mask 0x0
1 RO TIMERO Timer O interrupt status after mask 0x0
0 RO SYSCTL System control interrupt status after mask 0x0
NOTEThese bits are set if the corresponding interrupasserted from the source and withe following two
conditions

1. The interrupt is not maskedhe bit isnot set in the INTDIS register)
2. The interrupt type is set to INT1 (in the INTTYPE register).

NOTE: MWiting to these bitdsignored and each bit cannot be simultaneously active in both the IRQOSTAT and
IRQLSTAT registers.

39.INTTYPE: Interrupt Type (offsetD0R0)

31:20 - - Reserved -

19 RW UDEV USB device interrupt status type 0x0
18 RW UHST USB host interrupt status type 0x0
17 RW ESW Ethernet Swich interrupt status type 0x0
16 - - Reserved 0x0
15 RW R2P R2P Interrupt status type 0x0
14 RW SDHC SDHC Engine interrupt status type 0x0
13 - - Reserved 0x0
12 RW UARTLITE UARTLITHterrupt status type 0x0
11 RW SPI SPI interrupt status type 0x0
10 RW 12S I2S interrupt status type 0x0
9 RW PC MIPS performance counter interrupt status 0x0

type

8 - - Reserved 0x0
7 RW DMA DMA interrupt status type 0x0
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6 PIO interruptstatus type

5 RW UART UART interrupt status type 0x0
4 RW PCM PCM interrupt status type 0x0
3 RW ILL_ACC lllegal access interrupt status type 0x0
2 RW WDTIMER Watchdog timer interrupt status type 0x0
1 RW TIMERO Timer 0O interrupt status type 0x0
0 RW SYSCTL System control interrupt status type 0x0
NOTE:

0: IRQ type O

1: IRQ type 1

The interrupt type may be changed at any time; if the interrupt type is changed while the interrupt is active,
the interrupt is immediately redirected.

40. INTRAWRaw Interrupt Status before Enable Mask (offse@03%)

3120 - - Reserved 0x0
19 RO UDEV USB device interrupt status before mask 0x0
18 RO UHST USB hosinterrupt status beforamask 0x0
17 RO ESW EthernetSwichinterrupt status beforemask 0x0
16 - - Reserved 0x0
15 RO R2P R2P interrupt status before mask 0x0
14 RO SHC SIHC interrupt status before mask 0x0
13 - - Reserved 0x0
12 RO UARTLITE UARTLITE interrupt status before mask 0x0
11 RO SPI SPinterrupt status before mask 0x0
10 RO 12S 12S interrupt status before mask 0x0
9 RO PC MIPS performance counter interrupt status 0x0
before mask
8 - - Reserved 0x0
7 RO DMA DMA interrupt status before mask 0x0
6 RO PIO PIO interrupt status beformask 0x0
5 RO UART UART interrupt status before mask 0x0
4 RO PCM PCM interrupt status before mask 0x0
3 RO ILL_ACC lllegal access interrupt status before mask 0x0
2 RO WDTIMER Watchdog timer interrupt status before mask 0x0
1 RO TIMERO Timer QOinterrupt status before mask 0x0
0 RO SYSCTL System control interrupt status before mask 0x0

NOTE: These bits are set if the corresponding interrupt is asserted from the source. The status bit is set if the
interrupt is active, even if it is masked, arefjardless of the interrupt type. This provides a sirageess
shapshot of all active interrupts for implementation of a polling system.
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41 INTENA: Interrupt Enable (offset:0D84)

GLOBAL Global InterruptEnable
Allowslocalinterrupts in this register to be
individually enabledSetthis bit before
enabling interrupts in this register.

30:20 - - Reserved 0x0
19 - - Reserved 0x0
18 RW UHST USB hosinterrupt enable 0x0
17 RW ESW Ethernet Swiich interruptenable 0x0
16 - - Reserved 0x0
15 RW R2P R2P interrupt enable 0x0
14 RW SDHC SDHGnterrupt enable -
13 - - Reserved -
12 RW UARTLITE UARTLITE interrupt enable 0x0
11 RW SPI SPI interrupt enable 0x0
10 RW 12S I12S interrupt enable 0x0
9 RW PC MIPS performance counter interrupt enable 0x0
8 - - Reserved 0x0
7 RW DMA DMA interrupt enable 0x0
6 RW PIO PIO interrupt enable 0x0
5 RW UART UART interrupt enable 0x0
4 RW PCM PCM interrupt enable 0x0
3 RW ILL_ACC lllegal access interrupnable 0x0
2 RW WDTIMER Watchdog timer interrupt enable 0x0
1 RW TIMERO Timer 0O interrupt enable 0x0
0 RW SYSCTL System control interrupt enable 0x0
NOTE:Where applicable,

1: Enable

42.INTDIS: Interrupt Disable (offset:0D88)

31 RW GLOBAL Global Interrupt Disable
Allowslocalinterrupts in this register to be
individually disabledSetthis bit before
disabling interrupts in this register.

30:20 - - Reserved 0x0
19 - - Reserved 0x0
18 RW UHST USB host interrupt status disable 0x0
17 RW ESW Ethernet Swich interrupt disable 0x0
16 - - Reserved 0x0
15 RW R2P R2P interrupt disable 0x0
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SDHC SDHC interrupt disable

13 - - Reserved 0x0
12 RW UARTLITE UARTLITE interrupt disable 0x0
11 RW SPI SPI interrupt disable 0x0
10 RW 12S 12S interrupt disable 0x0
9 RW PC MIPS performance counter interrupt disable 0x0
8 RW NAND NAND flash controller interrupt disable 0x0
7 RW DMA DMA interrupt disable 0x0
6 RW PIO PIO interrupt disable 0x0
5 RW UART UART interrupt disable 0x0
4 RW PCM PCM interrupt disable 0x0
3 RW ILL_ACC lllegal access interrupt disable 0x0
2 RW WDTIMER Watchdog timer interrupt disable 0x0
1 RW TIMERO Timer 0 interrupt disable 0x0
0 RW SYSCTL System control interruptlisable 0x0
NOTE:Where applicable,

1: Disble
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2.5 System TickCounter

2 5.1List of Reglsters

0x0000 STCK KT_CFG MIPS Configuration
44 0x0004 CMP_CNT MIPS Compare 61
45 0x0008 CNT MIPS Counter 61
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2.5.2Register Descriptiosi(base: 0x10000d00)

43 STCK_ICT_CFGMIPS Configuration Register (offsetOO@O)

31:2 - Reserved -

1 RW  EXT_STK_EN ExternalSystem Tick Enable 0x0
Selects the system tick source
0: Usethe MIPS internal timer interrupt.
1: Usethe external timer interrupt froman
external MIPS counter

0 RW  CNT_EN Count Enable 0x0
Enables the free run counter (MIPS counter).
¢KAa O2dzyiSNJ AYyONBYS)H
0: Disable
1: Enable

44 CMP_CNTMIPS Compare Register (oﬁset00&4)

31:16 - Reserved

15:0 RW CMP_CNT Compare Count 0x0
Sets the cutoff point for the free run counter
(MIPS counter). If th&ree runcounter equals
the compare counter, then the timer circuit
generates an interrupt. The interrupt remains
active until the compare counter is written
again.

45 CNTMIPS Courr Register (offset: @O08)

31:16 - Reserved

150 RW CNT MIPS Counter 0x0
The MIPS counter (free run counter) increase
68 M SOSNB wn >& opn
continues to count until it reachabe value
loaded into CMP_CNT.
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2.6 UART

2.6.1Features
- 1655Gcompatible register set, except for Divisor Latch register
- 5-8 data bits
- 1-2 stop bits (1 or 2 stop bits are supported with 5 data bits)
- Even, odd, stick or no parity
- All standard baud rates up to 3400 b/s
- 16-byte receive buffer
- 16-byte transmit buffer
- Receive buffer threshold interrupt
- Transmit buffer threshold interrupt
- False start bit detection in asynchronous mode
- Internal diagnostic capabilities
- Break simulation
- Loopback control for communicains link fault isolation

2.6.2Block Diagram

Reset
. from System
16550-Compatible UART Control
PalmBus <
Interface < >
PalmBus Sgnals
RXD from PalmBus
»  Serializer »| Transmit AFO
TXD Baud Rate »
< Deserializer »|  Receive AFO Cenerator Jock
from System
Gontrol
MODEM y A/
Control Protocol Control |»{  SQatus (| Interrupts >
Interrupt
to Interrupt
Gontroller

Figure2-4 UARTBIlock Diagram
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2 6.3 List of Reg|sters

0x0@0 ReceiveBuffer Register
47 0x0004 TBR TransmitBuffer Register 64
48 0x0008 IER Interrupt EnableRegister 64
49 0x000C IIR Interrupt IdentificationRegister 65
50 0x0010 FCR FIFO ContrdRegster 66
51 0x0014 LCRCR Line ControRegister 66
52 0x0018 MCR Modem ControReyister 67
53 0x001C LSR Line StatuRegister 68
54  0x0020 MSR Modem StatudRedgster 69
55 0x0024 SCRATCH Scratch 70
56 0x0028 DL Clock Divider Divis Latch 70
57 0x002C DLLO Clock DivideDivisor Latch Low 71
58 0x0030 DLHI Clock Dividebivisor Latch High 71
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2.6.4Register Descriptios(base: 0x10000500)

46. RBRReceive Buffer Register (offset: 000D

31:8 - - Reserved

7:0 RO RXD Receive BuffeData 0x0
Data is transferred to this register from the
receive shift register after a full character is
received.If the contents of this register have
not been read befar another character is
received, he OE bit inthe LSR register is set,
indicating a received data buffer overrun.

47. TBRTransmit Buffer Register (offset: @04)

31:8 - - Reserved

7:0 RO TXD Transmit Buffer Data 0x0
When a character is written to thiggister, it is
stored in he transmitter holding registeif the
transmitter register is empty, the character is
moved to the transmitter register, starting
transmission.

48. IER Interrupt Enable Register (offset: (DUB)

314 - - Reserved

3 RW EDSSI Enable Modem Interrupt 0x0
Enables the following modem status interrupt:
A Data Carrier DetecD(CD)
A Ring IndicatorR)
A Data Set ReadyDSR
A Clear to SenddT$
A Delta Data Carrier DeteddDCIp
A Trailing Edge Ririgdicator TER)
A Delta Data Set ReadRDSRto Send PCTH
2 RW ELSI Enable Receiver Line Status Interrupt 0x0
Enables the following receive line status
interrupts.
A Overrun Error (OE)
A Parity Error (PE)
A Framing ErrorRB
A Break Interrupt BI)

1 RW ETBEI Enable Transmit Buffer Empty Interrupt 0x0
Enables the transmit buffer empty (THRE)
interrupt.
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ERBFI Enable Rx Buffer Full Interrupt
Enables the receive buffer full interrupt, as we
as the data ready (DR) and character time
interrupts.

NOTE:
0: Disable
1: Enable

49.1IR Interrupt Identification Register (offset: OQOC,)

31:8 - - Reserved

7:6 RO FIFOEN FIFOs Enabled 0x0
These bits reflect the FIFO enable bit setting i
the FIFO Control Register.
00: FIFO enable bit is cleared
11:FIFO enable bit is set

5:4 - - Reserved 0x0

31 RO INTID Interrupt Identifier 0x0
These bits provide a snapshot of the interrupt
type, and may be used as the offset into an
interrupt vector table.
See NOTE below.

0 RO INTPEND Interrupt Pending oxt
0: An interrupt bit is set and is not masked.
1: No interrupts are pending.

NOTE:

The interrupt encoding is given below.

7 Undefined

6 Undefined

5 Undefined

4 Undefined

3 1 (highest) ReceiveLine Status OE, PE, FE, BI

2 2 ReceiveBuffer Full DR

1 3 Transmiter Buffer Empty THRE

0 4 (lowest) Modem Status DCTS, DDSR, RI, D

If more than one category of interrupt is asserted, only the highest priority ID is given.

The line and modem status interrupts are cleared by reading the corresponding status regibeetJART
block (LSR0x0010), MSR(0x002Q). Thereceivebuffer fullinterrupt is cleared when all of the data iead
from thereceivebuffer. The transmit buffer emptinterrupt is cleared when data is written to thEBRegister
(0x0009 in the UART block

PGMI7620 V.10 040503 Pages5 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

50 FCRFIFO Control Regist@ffset: 050010)

31:8 - Reserved

7:6 RW RXTRIG Rx Trigger Level 0x0
Sets the number of characters contained by tt
receive buffer vhich triggers assertion of the
data ready (DR) interrupt.
0:1
1.4
2:8
3:14
NOTE: This register is not used if the receive
FIFO is disabled.

5:4 RW TXTRIG Tx Trigger Level 0x0
Sets the number of characters contained by tt
transmit buffer which triggers the threshold
empty (THRE) interrupt.
0:1
1.4
2:8
3:12
3 RwW DMAMODE Enable DMA transfers 0x0
This bit is writeable and readable, but has no
other hardware function.

2 WO TXRST Tx Reset 0x0
1: Clears the transmit FIFO and resets the
transmitstatus. The shift register is not
cleared.

1 WO RXRST Rx Reset 0x0
1: Clears the receive FIFO and resetsrdoeive
status. The shift register is not cleared.

0 RW FIFOENA FIFO Enable 0x0
Enables Tx and Rx FIFOs. When disabled, th
FIFOs have an effective depth of one charact:
0: Disable
1: Enable
NOTE: The FIFEatus and data are
automatically cleared when this bit is changec

51. LCRLine Control Registdoffset: 00014)

31.8 - - Reserved

7 RwW DLAB Divisor Latch Access Bit 0x0
This bit has no functionality, andristained for
compatibility only
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SETBRK Set Break Condition
0: Normal functionality.
1: Force TXD pin to Uxotherwise operates
normally.

5 RW FORCEPAR Force Parity Bit 0x0
0: Normal functionality.
1: If even parity is selected, the (transmitted
and checked) parity is forced &
If odd parity is selected, the (transmitted anc
checked) parity if forced to 1.

4 RwW EPS Even Parity Select 0x0
0: Odd parity selected (checksum, including
parity isl).
1: Even parity selected (checksum, including
parity is 0).
NOTE: This bit is ignored if the PEN bit is 0.
3 RW PEN Parity Enable 0x0
0: Parity is not transmitted or checked.
1: Parity is generated (transmit), and checked
(receive).

2 RW STB StopBit Select 0x0
0: 1Stop Bitis transmitted and received.
1: 1.5Stop Bis are transmitted and received if
WLS is 0;
2 Stop Bis are transmitted and received if
WLSis 1, 2, or 3.

1:0 RwW WLS Word Length Select 0x0
Selects the character length.
0: Eacltharacter is 5 bits in length
1: Each character is 6 bits in length
2: Each character is 7 bits in length
3: Each character is 8 bits in length

52. MCR Modem Control Register (offset: 0818)

315 - - Reserved
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RW LOOP Loopback Mode Enable

0: Normal Operation.

1: The UART is put into loopback mode, and
used for sekltestiing. The TXD pin is driven
high; the TXD signal connections are made
internally.

Signal | Wrapped Back Through
TXD RXD

DTRN | DSRN

RTSN | CTSN

OUTIN| RIN

OUT2N| DCDN

3 RW ouT2 OUT2PinValue 0x0
0: OUT2N pin is driven to a high level.
1: OUT2N pin is driven to a low level.
NOTE: This bit is only functional in loopback
mode.

2 RW OuT1 OUT1IPinValue 0x0
0: OUT1N pin is driven to a hitgvel.
1: OUT1N pin is driven to a low level.
NOTE: This bit is only functional in loopback
mode.

1 RW RTS RTSN PinValue 0x0
0: RTSN pin is driven to a high level.
1: RTSN pin is driven to a low level.

0 RW DTR DTRN PinValue 0x0
0: DTRN pin driven to a high level.
1: DTRN pin is driven to a low level.

53.LSRLine Status Register (offset:aDiC)

31:8 - - Reserved

7 RC ERINFIFO Error in FIFO 0x0
Indicates that &I1FO contains datahichwas
received with a parity error, framing erraor
break condition.

6 RC TEMT Transmit Shift Register Empty 0xk
Indicates that he transmit shift register is
empty. This bit is reset whenada is written to
the transmit bufferregister(TBR)

5 RC THRE Transmit Holding Register Empty 0xd.
Indicates that he transmitter holding register is
empty. This bit is reset whenada is written to
the transmit bufferregister(TBR).
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Break Interrupt

Indicates thata break is received, that is, wher
the RXD signal is at a low state for more than
one character transmission time (fro8tart Bit
to Stop Bi}. Under this condition, a single 0 is
received.

3 RC FE Framing Error 0x0
Indicates thata validStop Bitis not detected. If
a framing error occurs, theeceivebuffer will
attempt to re-synchronize by sampling tt&tart
Bit twice and then receiving the data.

2 RC PE Parity Error 0x0
Indicates thatthe received parity is different
from the expected value.

1 RC OE Overrun Error 0x0
Indicates thatwhen a receive overrun occurs.
This happens if a character is received before
the previous character has been read by
firmware.

0 RC DR Data Ready 0x0
Indicates thatcharacter is recegd, and has
been transferredo the receive buffer register.
This bit is reset whenllethe characters are reac
from the receivebuffer register.
NOTE:
0: False
1: True

54. MSR Modem Status Register (offset: @20)

318 - - Reserved

7 RC DCD Data Carrier Detect 0x0
Indicates the DCDN (Data Carrier Detect) pin
at a low value.

6 RC RI Ring Indicator 0x0
Indicates the RIN (Ring Indicator) pin is at a Ic
value.

5 RC DSR Data Set Ready 0x0
Indicates the DSR({iData Set Ready) pin is at a
low value.

4 RC CTS Clear to Send 0x0
Indicates the CTSN (Clear to Send) pin is at &
low value.

3 RC DDCD Delta Data Carrier Detect 0x0
Indicates when the DCDN (Data Carrier Detec
pin changes.
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TERI Trailing Edg®ing Indicator
Indicates when the RIN (Ring Indicator) pin
changes from a low to a high value.

1 RC DDSR Delta Data Set Ready 0x0
Indicates when the DSRN (Data Set Ready) p
changes.

0 RC DCTS Delta Clear to Send 0x0
Indicates when the CTSN (CleaSend) pin
changes.

NOTE:

0: False

1: True

55. SCRATCIScratch Register (offset: 0324)

31:8 - - Reserved

7.0 RW SCRATCH Scratch 0x0
This register is defined as a scratch register ir
16550 application. It haso hardware function,
and is retained for compatibility only.

56 DL Clock Divider Divisor Latch (offset0028)

31:16 - Reserved

15:0 RW DL Divisor Latch 0xk
This register is used in the clock divider to
generate the baud clock.
The baud rate (transfer rate in bits per seconc
is defined as:
baud rate 40 MHz/ (CLKDIV * 16).
NOTE:
1. In standard 16550 implementation, this register is accessible ag-tiitchalves only. In this implementation,
the DL register is accessible as a singteifLéntity only.
2. DL[15:0] should be >= 4

SRC [6ckFreq. DL [15:0]| Err Rate (%

57000 44 -0.32%

115200 22 -1.36%

40 MHz 230400 11 -1.36%
345600 7 3.34%

460800 5 8.51%
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57 DLLOCIock Divider Divisor Latch Low (oﬁsetO(OBC)

318 - Reserved

7.0 RW DLLO This register is the equivalent to the lower 8 0x1
bits of the DL register. It frovided for16550
compatibility.

NOTEIn standard 16550 implementation, this
register is accessible as tweb& halves only.
For convenience, the divisor latch is accessibl
as a single 16it entity via the DL register.

58 DLHi Clock Divider Divisor Latch High (offseﬂ(IBO)

31:8 - Reserved

7:0 RW DLHI This register is the equivalent to the upper 8 0x0
bits of the DL register. It is provided for 16550
compatibility.

NOTEIn standardl6550 implementation, this
register is accessible as tweb& halves only.
For convenience, the divisor latch is accessibl
as a single 16it entity via the DL register.
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2.7 UARTLite

2.7.1Features
- 2-pin UART
- 1655Gcompatible register set, except f@ivisor Latch register
- 5-8 data bits
- 1-2 stop bits (1 or 2 stop bits are supported with 5 data bits)
- Even, odd, stick or no parity
- All standard baud rates up to 345600 b/s
- 16-byte receive buffer
- 16-byte transmit buffer
- Receive buffer threshold interrupt
- Transmit buffer threshold interrupt
- False start bit detection in asynchronous mode
- Internal diagnostic capabilities
- Break simulation
- Loopback control for communications link fault isolation

2.7.2Block Diagram

clock
—>

™D
—> Baud Rate Transmit AFO Serializer >

reset Generator

Y

'y

from System
Controller

RXD
CPU Interface CPU Interface Receive HFO Deserializer
from PalmBus

Controller

A

A

A 4

y

. Interrupt
" toInterrupt
Controller

Interrupts < Satus < Protocol Gontrol

Figure2-5 UARTLite Block Diagram

PGMI7620 V.10 040503 Page72 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

2.7.3List of Registers

59 0x0000 RBR ReceiveBuffer Register 74
60 0x0004 TBR TransmitBuffer Register 74
61 O0x0008 IER Interrupt EnableRegister 74
62 0x000C IR Interrupt IdentificationRegister 75
63 0x0010 FCR FIFO ContrdRedgster 76
64 0x0014 LCR Line ControRegister 76
65 0x0018 MCR Modem ControRajister 77
66 0x001C LSR Line StatuRkegster 78
67 0x0028 DL Clock Divider Divis Latch 79
68 0x002C DLLO Clock Dividebivisor Latch Low 79
69 0x0030 DLHI Clock Divider Divisor Latch High 80
70 0x0034 IFCTL InterfaceControl 80
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2.7.4Register Descriptiosi(base: 0x10000000)

59. RBR: Receive Buffer Register (offse®0010)

31:8 - - Reserved 0x0

7:0 RO RXD Receive Buffer Data 0x0
Data is transferred to this register from thRx
shift register after a full character is received.
The OE bit in the LSR register is set if the
contents of this register have not been read
before another character is oeived, indicating
an Rxbuffer overrun.

60. TBR: Transmit Buffer Register (offsetd@4)

31:8 - - Reserved 0x0

7:0 RO TXD Transmit Buffer Data 0x0
When a character is written to this register, it i
stored in theTxholding register; if thel'x
register is empty, the character is moved to th
Txregister, starting transmission.

61. IER Interrupt Enable Register (offset: @308)

31:3 - - Reserved 0x0

2 RW ELSI Enable Line Status Interrupts 0x0
Enables thdollowing RAine status interrupts.
A Overrun Error (OE)
A Parity Error (PE)
A Framing ErrorRB
A Break Interrupt B)

1 RW ETBEI EnableTxBuffer Emptyinterrupt 0x0
Enables th& xbuffer empty interrupt (THRE),
which indicates th& xbuffer is empty.

0 RW ERBFI Enable Rx Buffer Full Interrupt 0x0
Enables the Rx buffer full interrupt, as well as
the Data Ready (DR) and Character FDog
interrupts.

NOTE:

0: Disable

1: Enable
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62. lIR: Interrupt Identification Register (offset:@m0C)

31:8 - - Reserved 0x0

7.6 RO FIFOENA FIFOs Enabled 0x0
These bits reflect the FIFO enable bit setting i
the FIFO Control Register.
00:FIFO enable bit is cleared
11:FIFO enable bit is set

54 - - Reserved 0x0

31 RO INTID Interrupt Identifier 0x0
These bits provide a snapshot of the interrupt
type, and may be used as the offset into an
interrupt vector table.
See NOTE below.

0 RO INTPEND Interrupt Pending oxt
0: An interrupt bit is set and is not masked.
1: No interrupts are pending.

NOTE:
The interrupt encoding is given below.

Table2-1 UART Lite Interrupt Priorities
7 Undefined
Undefined
Undefined
Undefined
1 (highest) Receiver Line Status OE, PHE;E, BI
2 Receiver Buffer Full DR
3 TransmitBuffer Empty THRE
Undefined

O P N W b O O

If more than one category of interrupt is asserted, only the highest priority ID is given.

The line and madem status interrupts are cleared by reading the correspondtatus register (SROx0QLQO).
Thereceiverbuffer full interrupt is cleared when all of the data is read from theeivebuffer. Thetransmitter
buffer empty is cleared when data is written to th®Rregister(0x0009.
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63 FCR: FIFO Control Register (offsed00R)

31:8 - Reserved

7:6 RW RXTRIG Rx Trigger Level 0x0
Sets the number of characters contained by tt
receive buffer which triggers the data ready
(DR)interrupt.
0: 1 character
1: 4 characters
2: 8 characters
3: 14 characters
NOTE: This register is not usethé Rx FIFO is
disabled.

5:4 RW TXTRIG Tx Trigger Level 0x0
Sets the number of characters contained by tt
transmit buffer which will trigger the threshold
empty (THRE) interrupt.
0: 1 character
1: 4 characters
2: 8 characters
3: 12 characters

3 RW DMAMODE DMA Mode 0x0
Enables DMA transfers
This bit is writeable and readable, but has no
other hardware function.

2 WO TXRST Tx Reset 0x0
1: Clears the transmit FIFO and resets its stat
The shift register is not cleared.

1 WO RXRST Rx Reset 0x0
1: Clearghe receive FIFO and resets its status
The shift register is not cleared.

0 RW FIFOENA FIFO Enable 0x0
Enables Tx and Rx FIFOs. When disabled, th
FIFOs have an effective depth of one charact:
0: Disable
1: Enable
NOTE: The FIFO status and data are
automatically cleared when this bit is changec

64. LCR: Line Control Register (offse0@4)

31:8 - - Reserved

7 RW DLAB Divisor Latch Access Bit 0x0
This bit has no functionality, and is retained fc
compatibility only
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SETBRK Set Break Condition
0: Normal functionality.
1: Force TXD pin to 0. Tx othése operates
normally.

5 RW FORCEPAR Force Parity Bit 0x0
0: Normal functionality.
1: If even parity is selected, the (transmitted
andchecked) parity is forced to. 0
If odd parity is selected, the (transmitted ant
checked) parity if forced to 1.

4 RW EPS Even Parity Select 0x0
0: Odd parity selected (checksum, including
parity is 1).
1: Even parity selected (checksum, including
parity is 0).
NOTE: This bit is ignored if the PEN bit is 0.
3 RW PEN Parity Enable 0x0
0: Parity is not transmitted or checked.
1: Parity is generated (transmit), and checked
(receive).

2 RW STB Stop Bit Select 0x0
0: 1Stop Bitis transmitted and received.
1: 1.5Stop Bis are transmitted and received if
WLS is 0; 3top Bis are transmitted and
received if WLS is 1, 2, or 3.

1:0 RW WLS Word Length Select 0x0
Selects the character length.
0: Each character is 5 bits in length
1: Each character is 6 bits in length
2: Each character is 7 bits in length
3: Each character is 8 bits in length

65. MCR: Modem Control Register (offset00%8)

315 - - Reserved
4 RW LOOP Loopback ModeEnable 0x0
0: Normal Operation.
1: The UART is put into lodgack mode, used
for selftesting: The TXD pin is driven high;
the TXD signal are connected to RXD
internally.

3.0 RO - Reserved 0x0
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