MPC8540 PowerQUICC [lI™
Integrated Host Processor
Reference Manual

MPC8540RM
Rev. 1
07/2004

freescale”



How to Reach Us:

USA/Europe/Locations Not Listed:
Freescale Semiconductor

Literature Distribution Center
P.O. Box 5405,
Denver, Colorado 80217
1-480-768-2130
(800) 521-6274

Japan:

Freescale Semiconductor Japan Ltd.
Technical Information Center

3-20-1, Minami-Azabu, Minato-ku
Tokyo 106-8573, Japan
81-3-3440-3569

Information in this document is provided solely to enable system and software
implementers to use Freescale Semiconductor products. There are no express or implied
copyright licenses granted hereunder to design or fabricate any integrated circuits or
integrated circuits based on the information in this document.

Freescale Semiconductor reserves the right to make changes without further notice to any
products herein. Freescale Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does

Asia/Pacific: Freescale Semiconductor assume any liability arising out of the application or use of any
Freescale Semiconductor Hong Kong product or circuit, and specifically disclaims any and all liability, including without limitation
Ltd. consequential or incidental damages. “Typical” parameters which may be provided in

2 Dai King Street
Tai Po Industrial Estate

Tai Po, N.T. Hong Kong
852-26668334 including “Typicals” must be validated for each customer application by customer’s

Freescale Semiconductor data sheets and/or specifications can and do vary in different
applications and actual performance may vary over time. All operating parameters,

i technical experts. Freescale Semiconductor does not convey any license under its patent
Home Page:

www.freescale.com rights nor the rights of others. Freescale Semiconductor products are not designed,

intended, or authorized for use as components in systems intended for surgical implant
into the body, or other applications intended to support or sustain life, or for any other
application in which the failure of the Freescale Semiconductor product could create a
situation where personal injury or death may occur. Should Buyer purchase or use
Freescale Semiconductor products for any such unintended or unauthorized application,
Buyer shall indemnify and hold Freescale Semiconductor and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of
personal injury or death associated with such unintended or unauthorized use, even if
such claim alleges that Freescale Semiconductor was negligent regarding the design or
manufacture of the part.

Learn More: For more information about Freescale Semiconductor products, please visit
www.freescale.com

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. The described
product is a PowerPC microprocessor. The PowerPC name is a trademark of IBM Corp. and used
under license. All other product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc. 2004.

<
MPCB8540RM

Rev. 1 Z “freescale:

07/2004 semiconductor



Part —Overview
Overview

Memory Map
Signal Descriptions
Reset, Clocking, and Initialization

Part 1I—e500 Core Complex and L2 Cache
e500 Core Complex Overview

e500 Register Summary
L2 Look-Aside Cache/SRAM

Part lll—Memory and 1/O Interfaces
e500 Coherency Module

DDR Memory Controller
Programmable Interrupt Controller
1°C Interface

DUART

Local Bus Controller

Three-Speed Ethernet Controllers
DMA Controller

PCI/PCI-X Bus Interface

RapidlO Interface

Part IV—Global Functions and Debug
Global Utilities

Performance Monitor
Debug Features and Watchpoint Facility
10/100 Fast Ethernet Controller

Appendix A—Revision History

Glossary of Terms and Abbreviations
Register Index (Memory-Mapped Registers)
General Index

o NN
H

=

NENVE—-EE-
[y

G

8 |
9 |
11|

v
21 |
__GLO_|

L

O

IND




N =
H

<
> NEN =
(@] [(o] [eo0) U (21 (21 E>Y (8] LS (@]

O

~E—~E—RR

=

o [

=

®

L
REG
IND

Part —Overview
Overview

Memory Map
Signal Descriptions
Reset, Clocking, and Initialization

Part 1I—e500 Core Complex and L2 Cache
e500 Core Complex Overview

e500 Register Summary
L2 Look-Aside Cache/SRAM

Part lll—Memory and 1I/O Interfaces
e500 Coherency Module

DDR Memory Controller
Programmable Interrupt Controller
1°C Interface

DUART

Local Bus Controller

Three-Speed Ethernet Controllers
DMA Controller

PCI/PCI-X Bus Interface

RapidlO Interface

Part IV—Global Functions and Debug
Global Utilities

Performance Monitor
Debug Features and Watchpoint Facility
10/100 Fast Ethernet Controller

Appendix A—Revision History

Glossary of Terms and Abbreviations
Register Index (Memory-Mapped Registers)
General Index



Contents

Paragraph
Number Title
About This Book
B o 1= 3o S
(@ 07> 7.2 (o] o 1S
000 (=S (= 0l (== o ] oo TSSO
General INfOrMELION.........cveieeie et
Related DOCUMENLELION ......c.ecveieeieceeecieesee s e e se e e ees
(0000177 110 150
SigNal CONVENLIONS.......cceeieiieciieseeecees e e et eree e e s e se e e e e esaesreesre e e e e enne s
Acronyms and ABDreviatioNS .........cccvee e s
Part |
Overview
Chapter 1
Overview
11 11 oo (8 Tox 1 o o SO
12 MPCB540 OVEINVIBW ....c.veeeeiece ettt et ee e eseesaesreesae e e e e enaeeneesreeseesneenns
121 KBY FEALUIES ...ttt sttt sa e s e e sra e
1.3 MPC8540 ArchiteCture OVEIVIEW .........ccceveeiieeeeie et
131 €500 COre OVEIVIEW ....ccevecveeceieseeeeeeeieeaaestessaesteesee e e e esaessaesreeneesneeseeneens
132 ON-Chip MemOry UNit........ccceiieieeiesieseesceeees e s s s
1321 On-Chip Memory as Memory-Mapped SRAM ........cccccoveeveerenieeieenns
1322 On-ChipMemory asL2 Cache.........ccccevveeeiece e
133 €500 Coherency Module (ECM)........cccveieiieie e
134 DDR SDRAM CONIOIES .....veivieeieeeseee ettt
135 Programmable Interrupt Controller (PIC).....ccecveeiievieceeceee e
1.3.6 12C CONITONEN <o eeeeeeeee s e ee e eeeeses s ee e e s se s e s eeneeneeon
13.7 BOOt SEOUEBNCEY ...ttt et sr e s r e sree e
138 Dual Universal Asynchronous Receiver/Transmitter (DUART).................
139 10/100 Fast Ethernet Controller..........cvoveceieee e
1.3.10 Local Bus Controller (LBC) .....uoveevieieerece et
1311 Three-Speed Ethernet Controllers (10/100/1GDh)......cccceevevveverceereeiesieeee
1.3.12 L1 e = =0 [ DY S
1.3.13 [ O I Oo 11 {0 = SR
1.3.14 [z 010 (@ X @o a1 ]I = SO

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

........... Ixxxiii
........... Ixxxiii
........... [XxXXVi

........... [XXXVi
.......... [XXXVil
......... [XXXViii
......... IXXXViii

Freescale Semiconductor



Contents

Paragraph Page
Number Title Number
13141 RapidIO MESSAgE UNIT ..ot e e s 1-19
13.15 POWEr MaNAQEIMENT .......eeiiieie ettt s s sabe e snne e nnae s 1-19
1.3.16 (@ o o (] o TSRS 1-20
1.3.17 0 0115 /= S 1-20
1.3.18 OCEaN SWILCN FEDIIC ... e e e 1-20
1.3.19 Processing Across the On-Chip FabriC......c.cooeiieviiveeceee e 1-20
1.3.20 Data Processing with the €500 Coherency Module............coeeirieeieniie e 1-21
14 MPC8540 Application EXAMPIES ......ccoieiireeiiriireee et e e 1-21
14.1 MPC8B540 APPIICALIONS......ceiieieiiie ettt et e e b enes 1-21
Chapter 2
Memory Map

21 Local Memory Map Overview and EXamPIe .........ccceveeveerenieesece et 2-1
2.2 Address Trandation and MapPiNg .......cceeeeereerereereeeseeseesseese e sreesseeseeseesesseessesssenns 2-3
221 SRAM WINUOWS......ociueitireeiiesiiie st sttt s sre e bbb e e srenae s 2-4
222 Window into Configuration SPBCE..........cccvreereereereeieseesieeseesseee e sressreeseeseenseeneens 2-4
2.2.3 LOCEl ACCESS WINUOWS......c.ceuiiiiieitireeiie ettt s e bt se e e b s 2-4
2231 Local Access Register MemMOry Map .....ccccoveeceeieeie et 2-5
2232 Local Access Window n Base Address Registers

(LAWBARG—LAWBARY) ..ottt sttt se e sre s srenae s 2-6
2233 Local Access Window n Attributes Registers

(LAWAROLAWART) ..ttt ettt st st st st sn et st snenne s 2-6
2234 Precedence of Local ACCESS WINAOWS.........oovieieirinieneniinieeie st 2-7
2235 Configuring Local ACCESS WINUOWS........cccerueeieeieririeesieeseesiesseessesseeseenseesesssessees 2-7
2.2.3.6 Distinguishing Local Access Windows from Other Mapping Functions................ 2-8
2237 [llegal Interaction Between Loca Access Windows and DDR

SDRAM Chi SEIECES. ......eeieeeieece ettt e e e e nnn 2-8
224 Outbound Address Trandation and Mapping WIiNAOWS..........ccccveeeverneerieeneeeeseeenens 2-8
2.2.5 Inbound Address Trandation and Mapping WiNndOWS .........ccceceeieeieeeeseeseesneeseeneens 2-9
2251 RapidlO INDOUNA ATIMU ..ottt st enne s 2-9
2252 PCI/PCI-X INBOUND ATIMU ..ottt e e s 2-9
2253 [llegal Interaction Between Inbound ATMUs and Local Access

WWVINOOWS ...ttt e e b bttt e b en e 2-9
2.3 Configuration, Control, and Status Register Map.........cccccueveeverieenece e seeseeseee e 2-10
231 Accessing CCSR Memory from External Masters.........ccoeveevevieeneeie e e 2-11
232 Organization Of CCSR MEIMOIY ........cceiiiiiiireiceeseeeerae e see e ese e e s e e e e e enseenee s 2-11
2.3.3 General UtilitieS REJISIEIS......ccvcie e ettt e et se e e eneenee s 2-13
234 Interrupt Controller and CCSR........ocve e 2-14
2.35 RADIAIO 8N CCSR.....oiiiiiiiie ettt s st neebesr e b enes 2-15

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Vi Freescale Semiconductor



Paragraph
Number

2.3.6
2.4

31
3.2
3.3

41

4.2

421
422

4.3

431
4311
43111
43112

43.1.2
43121
43122
4313
43131
432

4.4

44.1
4411
4412
44.2
4.4.3
4431
4432
4.4.3.3
4434
4.4.3.5

Contents

Page
Title Number
Device-SPECITIC ULHITIES. ..ot e e e 2-15
COMPIELE CCSR M@ ...ttt sttt e bt bt s e ene e 2-16
Chapter 3
Signal Descriptions
SIGNAIS OVEIVIEW ...ttt sttt sttt st be bbbt s e e et sr e b srenae s 31
Configuration Signals Sampled a RESEL ..........ccoevirieiiiie e e 3-15
Output Signal StateS DUINNG RESAL ........oviiiiirere e e 3-16
Chapter 4
Reset, Clocking, and Initialization

OVEBIVIBIN ...ttt e et et b et a et s et et se e bbbt e b e et e st se et sb e b erenae s 4-1
External Signal DESCIIPLIONS .....cccuveuieiieieiereiseesees e eeeseesreeseessees e eseeseesraesreeseesseeseeneeenen 4-1
VS (S 1 I O00 0110 IS T = SR 4-2
(O o101 QST 1 = S 4-3
Memory Map/Register DEfINITION .........ccevieieeiee e 4-3
Local Configuration CONLIOL...........ccueveieeieneeesae s s e e e e e e seese e enaeeneesreenes 4-3
Accessing Configuration, Control, and Status REgISLErS........ccceveererceereein e 4-4
Updating CCSRBAR ........ci ettt sttt sre et e e eneenae s 4-4

Configuration, Control, and Status Base Address Register
(CCSRBAR) ...ttt sttt ettt sttt s st se e st sbe e 4-5
Accessing Alternate Configuration SPaCe........c.ueveeeeereerieeieseesesseeseee e sreeseens 4-5
Alternate Configuration Base Address Register (ALTCBAR).......cccccevvvvennnne 4-6
Alternate Configuration Attribute Register (ALTCAR) .....cccvveveveece e 4-6
BOOt Page TrangalioN.........ccecueieeiieeiesieeseesieeseessee e eseerae st e see s e e e enaeesaessesnsesneanneas 4-7
Boot Page Trandation Register (BPTR) ......ccccoveviie e 4-8
BOOU SEOUEBNCEY ...ttt sttt ettt st es e et e s b e ab e esbe e e e e nsennnae s 4-8
FUNCLION@l DESCIIPLION.....c.eiieeieeie et stee sttt e et se e e eseesree st e e e e sneenneeneennaeneen 4-8
eSS WO = 1o TS 4-8
SOFE RESEL ...ttt e bbb se e e nr e 4-9
HEIO RESEL ... e bbbttt e e b 4-9
POWEr-ON RESEL SEOUENCE.......o ittt sttt sttt st r e srae s ae e nnee s 4-9
Power-On Reset CoNfigUIaLioN..........ccecueeeeieieestieseeseee e s e esae s sre e 4-11
SYSIEM PLL RELIO. ...cviiieiiereee sttt e b s e 4-12
€500 COME PLL RO .....ciuiiiiie sttt e b e e er e 4-13
BOOt ROM LOCELION ...ttt et st bbb sr e sne s 4-14
HOSt/Agent CoNfiQUIALION ........cceeieeieciesee e e e e sr e se e 4-14
CPU BOOt CONfIQUIELION .......ecvieieieeieeesieeeeeeieeseesreesee e e e e e e ssaesseesressesseenseeneens 4-15

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Freescale Semiconductor vii



Contents

Paragraph Page
Number Title Number
44.3.6 Boot Sequencer ConfigUIation ..........c.cocueveveereeeieeseee e sree e ese e ssee e e e 4-16
4.4.3.7 TSEC WIGEN ...ttt st e e s nes 4-16
4438 TSECL ProtOCOI .....cc.ciiiiieieiie sttt et s s b 4-17
4.4.3.9 TSEC2 ProtOCOI .....cc.ciiiiie ettt s e s e b 4-17
4.4.3.10 RapidlO Transmit ClOCK SOUICE.........ccceeueieeie e 4-18
44311 RAPDIAIO DEVICE ID ...ttt et s s s 4-18
44312 PCl Width CoNfigUIatioN..........cccceiveieeiese e siee s sees e eae e s e 4-19
44.3.13 [ O I (O N 1y 0= = 1 o SRS 4-19
44314 PCl Arbiter ConfigUIalion ..........cccveeiieie e et sree e 4-19
44.3.15 PCl Debug CoNfigUIatioN..........ccceceeieeeesiesieeseeseeseee e sree s e e eaeeseesreesre e 4-20
4.4.3.16 PCI-X CONFIQUIBLION .....cveeiereeieee e stee st s s e e srae st se e seenaesnaesreenee e enns 4-20
44317 Memory Debug ConfigUration ............cocueveveererieesieee et e s 4-20
44.3.18 DDR Debug CONfigUIation..........cccveieeeeiesiesiesseesieee e sreessesseesseesesseesresssesneenns 4-21
4.4.3.19 PCI/PCI-X Output Hold Configuration ............cecereeereeieseeseerseeseee e 4-21
4.4.3.20 Local Bus Output Hold Configuration ............ccceeveieeeseeseeseesceese e 4-22
44321 General-Purpose POR ConfigUration ...........ccceceeeeseeneesieesieeeeeeseeseesseeseenseeneens 4-23
44.4 (@ o o (] o ST 4-23
4441 SysSteM CIOCK/PCI ClOCK ......veiuieciiesiieceeseeeere ettt e e s 4-23
4442 [ 010 [ I 4 o <SSP 4-24
4443 ELNErNEL CLOCKS.......eoiiieceie ettt 4-25
4444 REAI TIME CIOCK ...ttt e e e 4-25
Part Il

e500 Core Complex and L2 Cache

Chapter 5
Core Complex Overview
51 OVEBIVIBIV ...ttt st s b e bttt s et e e et bt b bt e s e et e st se et sb e aeerenne s 5-1
511 Upward CompatiDility ........ccveieiieiieieisec e nen 5-3
512 Core CompleX SUMIMEIY .......cecueeieeiereeereeseeseeseeseeseesseessesseesseessessesssesssesssssssessessessees 5-3
52 €500 Processor and System Version NUMDENS..........ooveereeneeie e seeseese e s see e 5-4
53 FFEALUIES ...ttt e e et e et e ea e et ee e e e et e ea e e nn e 5-5
54 INSEIUCTION SEL.....c.eiitiie it e bt bttt e b b enes 5-12
55 INSEFUCTION FLOW ...t e e bbb e e b 5-14
55.1 [Nitial INSrUCTION FELCN.....cuiiiie e e e 5-14
55.2 Branch Detection and PrediCtion .............oceueiriiinnene e 5-14
55.3 €500 EXECULION PIPEIINE ......ccuieiiieceiee ettt et enee s 5-15
5.6 Programming MOGE ...........ooeiiie et se e e enne s 5-18
57 On-Chip Cache IMplemMeNtalion ...........cccceiieierie e e e enne s 5-20

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

viii Freescale Semiconductor



Paragraph
Number

5.8
58.1
5.8.2
5.8.3
584
5.8.5
5.9
591
59.2
593
594
5.10
5.10.1
5.10.2
5.10.3
5104
5.11
512
5121
5122
5123
5.13
5131
51311
51312
5132
5133
5134
5135
5.13.6
5.14

6.1
6.1.1
6.2
6.2.1
6.3

Contents

Page
Title Number
Interrupts and Exception HanNdliNng .......cccooveieeie e 5-20
[S(eT= o)1 T0) g i = F=T0 o | 1 T S 5-20
L1 RO = 1SS S R 5-21
LTS oL 1Y/ 0= SRR 5-21
Upper Bound on INterrupt LAatENCIES .......ccueveeeevieeseeeceeeee et srae s 5-22
L1 0 R (= o [ = £ 5-22
MEMONY MaNBQEMENL ... ..ccviieiiieie et s ee e e et sreeesbe e e e e nseesreeenee 5-24
AJAreSS TraNG EHION ...ttt et bbb e e srenne s 5-26
MMU Assist Registers (MASI-MASA and MASE) ....cccuvverenirenineee e 5-27
Process ID Regiters (PIDO—PID2).......ccvceieieeciieseeeeee et see e 5-27
LI = ] 7 (= o VoY SR 5-27
MEMOIY CONEIENCY ....eecveeieieeeiece ettt e eate st se e ne e e e e esaeereesre e e e sneenneensens 5-28
Atomic Update Memory REFEIENCES ........ccccvieeiie e ee et 5-28
MemMOrY ACCESS OFTENING......ccueerrereeieeieeteseseeste et es e eseestesreesressee e eseeseesreesresneenns 5-28
Cache Control INSITUCLIONS ......cc.vricierieie ettt 5-28
Programmable Page CharaCteriStiCS........ccovvviieieiveiieeeee et s 5-29
Core Complex BUS (CCB) ......ccciiieieeieseeeseeseesees e eseesaesraesseesees e e e esassseesreessesnesssesnsens 5-29
Performance MONITONG.......c.ciovereeie e sie e ee st se e se e aeeraesreeseesneeneeneeas 5-29
(€1[o]o7= I O] g 11 0] I R = o 1 = SF S SR 5-30
Performance Monitor Counter REQISLEIS.......cccueieereeiereee e seee st enae e e 5-30
[IoTor= I @0 g 11 f0 I R {= o 1S (= £SO 5-30
Legacy Support of POWErPC ArChiteCtUre...........cccveeveie e 5-31
Instruction Set ComPatibility ........ccoveiveieiiere e e 5-31
USEN INSIFUCTION SBL ...ttt e e e 5-31
SUPENVISOr INSLIUCLION SEL.......c.veceieciieceiscesecs et se e enee s 5-31
MEMOIY SUDSYSIEM ..ottt ste st es e e sra e e e e e seenseesaesreesrenneenns 5-32
[S(eT= o)1 T0) g i = F=T0 o | 1 T S 5-32
MEMOrY MaNaQEMENL.......cceiiie ettt et e e e et e sreesnseenes 5-32
RESEL. ... e bbbt e b enes 5-32
Little-ENAIanN MOE........coeiiieieeiieeee et st s e ene s 5-33
PowerQUICC 111 Implementation DetailS.........ccoveieriie e e 5-33
Chapter 6

Core Register Summary
OVEBIVIBIN ...ttt et h e e bttt a et se e bbbt e b e et e st se et nb e b erenne s 6-1
S0 S SR 6-1
Register Model for 32-Bit Implementations............ccoveeveeneiieeseee e e seese e ee e 6-3
Special-Purpose REGISLEIS (SPRS) .....ovvvieiiieieeieeie e steesees e eseese e sressse e e e eseessaesees 6-4
Registers for Computational OPEralions...........ccveeereerieseesesreeseeseeeesreessesseesseesseeseeses 6-8

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Freescale Semiconductor ¢



Contents

Paragraph Page
Number Title Number
6.3.1 General-Purpose RegiSters (GPRS).......cociiecieerece st 6-8
6.3.2 Integer Exception RegISter (XER) .......coviiiieiiceeeee et 6-8
6.4 Registers for BranCh OPErations...........ccoeeeereereereeie e seesseesseese e ssessseeseessesseesesssessees 6-9
6.4.1 Condition REGISLEN (CR) ....coiueeieceie ettt e e svee st se e e e e ssassre e e e e e enaesreennen 6-9
6.4.2 LiNK REJISIEN (LR) ...cueeieeie e ctie st ettt ste st se e saaesraesn e s e e e enseenaeesaennens 6-11
6.4.3 (0011 010 (= o 1S = (O I S SS 6-11
6.5 Processor Control REJISIENS. ......cccuiiieiierieieere ettt se e e esae s e st se e e eaeenee s 6-11
6.5.1 Machine State RegISIEr (MSR) .....cccviieeie et e et sn e 6-12
6.5.2 Processor ID RegiStEr (PIR) ...vuoiiiciieee ettt et e sraenne s 6-14
6.5.3 Processor Verson RegISIEr (PVR) ...cocvcuiiie ettt sn e 6-14
6.5.4 System Version REJISLEN (SVR)....uvceeiiiiiieeseeeeee et sree s e e e eneenee s 6-14
6.6 0TS B o 11 = £ SR 6-15
6.6.1 Timer Control REGIStEr (TCR) .....ccveeeeeecie ettt e nes 6-15
6.6.2 Timer StatuS REJISLE (TSR)...uicveieeiriiieiseesesee e esiesreesressee s e eseeseesraesreesees e e e eneesnen 6-16
6.6.3 TiME BaSe REQISIEIS .....eceeececee sttt st en e sraenen 6-17
6.6.4 DeCrementer REJISIEN .....ccvcie e ee ettt et se e enaeenaeereeneeens 6-17
6.6.5 Decrementer Auto-Reload Register (DECAR).......ocvvvvieee e 6-17
6.7 L1 oA (= o [ = £ SR 6-18
6.7.1 Interrupt Registers Defined by BOOK E.........cccoeiviiieiecie e 6-18
6.7.1.1 Save/Restore Register 0 (SRRO)........ccviieeiieieeie et enne e 6-18
6.7.1.2 Save/Restore RegISter 1 (SRRL).......cccveieeiieee ettt e 6-18
6.7.1.3 Critical Save/Restore Register 0 (CSRRO) .....cccuveveieevieeieeieeeeesveeseee e seene e 6-18
6.7.1.4 Critical Save/Restore Register 1 (CSRRL) .....cccveveiievieireieeeeesvee e seene e 6-19
6.7.1.5 Data Exception Address Register (DEAR)........cocvieeiecie v 6-19
6.7.1.6 Interrupt Vector Prefix Register (IVPR) .....cocoecie e e 6-19
6.7.1.7 Interrupt Vector Offset Registers (IVORN).......ccvevieieceeeee e 6-19
6.7.1.8 Exception Syndrome Register (ESR) ......cccoveevevieeieee e 6-20
6.7.2 ElIS-Defined INterrupt REGISLENS ......cvivee e ce sttt st 6-21
6.7.2.1 Machine Check Save/Restore Register 0 (MCSRRO) ......coccvvvveeierieveeieeceeeenine 6-21
6.7.2.2 Machine Check Save/Restore Register 1 (MCSRRL) .....ccoocvvevveievie e ceeeeee 6-22
6.7.2.3 Machine Check Address Register (MCAR) ......ocveieeieeieceeseeceee e 6-22
6.7.2.4 Machine Check Syndrome Register (MCSR)......cccovveiererveereerieere e svee e 6-23
6.8 Software-Use SPRs (SPRGO-SPRG7 and USPRGO) .......ccccoveveeieninrieeseeceeie e 6-24
6.9 Branch Target Buffer (BTB) REQISLEIS.....cccviieieireee et eae e 6-25
6.9.1 Branch Buffer Entry Address Register (BBEAR) .......ccoveevivieeveee e 6-25
6.9.2 Branch Buffer Target Address Register (BBTAR) ....oovvcveievee e 6-25
6.9.3 Branch Unit Control and Status Register (BUCSR)........ccccvveevieveeniece e 6-26
6.10 Hardware |mplementation-Dependent REQISIENS.........ccoveievieverieereee e 6-27
6.10.1 Hardware | mplementation-Dependent Register O (HIDO)........cccceeveievirverceeneenns 6-27
6.10.2 Hardware |mplementation-Dependent Register 1 (HID1).......ccoccveeveievirienceeseennne 6-28
MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1
X Freescale Semiconductor



Paragraph
Number

6.11
6.11.1
6.11.2
6.11.3
6.11.4
6.12
6.12.1
6.12.2
6.12.3
6.12.4
6.12.4.1
6.12.4.2
6.12.5
6.125.1
6.12.5.2
6.12.5.3
6.1254
6.12.55
6.12.5.6
6.13
6.13.1
6.13.1.1
6.13.1.2
6.13.1.3
6.13.2
6.13.3
6.13.4
6.14

6.14.1
6.15

6.15.1
6.15.2
6.15.3

6.15.4

Contents

Page
Title Number
L1 Cache Configuration REQISLENS.........ccviierieeieieeiesteestee e s e ee e sree s se e eaeenee s 6-30
L1 Cache Control and Status Register O (LLICSRO) ......ccceecveeeevenrieseereeie e 6-30
L1 Cache Control and Status Register 1 (LICSRL) .....ccccvevvieeveeieseereeie e 6-31
L1 Cache Configuration Register O (LLICFGO) .....c.ccueveeveeieeiecie e sreeseeeseeseee e 6-32
L1 Cache Configuration Register 1 (LLICFGL) ....ccocovevieveeieerece e seee e ee e 6-33
MMU REJISIEIS.....cceiieceie e ciieseese e eestae st et et se e e esaeesaesreese e s e e seesaeesaesseeneesneanseensnns 6-34
Process ID Regiters (PIDO—PID2).......ccveeieieeiiiesee e et 6-34
MMU Control and Status Register 0 (MMUCSRO) ........cccceveeverieenece e see e 6-34
MMU Configuration Register (MMUCFG) .......cccoooiiieecie e 6-35
TLB Configuration Registers (TLBNCFG).......cccovieiieiececece e e 6-35
TLBO Configuration Register O (TLBOCFG) .......ccceveieereeie e seeeceeseee e 6-35
TLB1 Configuration Register 1 (TLBICFG) .......cocvevevieiecie e 6-36
MMU ASSISE REJISIEIS. ..ottt s sttt e sr e enes 6-37
MAS REGISIEN O (MASD) ..ttt e s 6-37
MAS REGISIEN L (IMASL) ..ottt st e e 6-38
MAS REGISIEN 2 (IMAS2) ...ttt e e 6-39
MAS REGISIEN 3 (IMAS3) ..ottt et e e 6-40
MAS REGISIEN 4 (IMASA) ..ottt e e s 6-40
MAS REGISIEN 6 (IMASE) ...ttt s e e 6-41
D= o 80 [ R o [ = £ SRR 6-42
Debug Control Registers (DBCRO-DBCR2) .......ccocvveeriieie e sieesee e seeseens 6-42
Debug Control Register 0 (DBCRO)........coceveeviiieeieee e sreeseesseeseeie e sreesee e 6-42
Debug Control Register 1 (DBCRL).....ccccvcevieierieeieeie e stee e ssee s see e 6-43
Debug Control Register 2 (DBCR2)........cocevieiiiieeieee et ee e s sneens 6-45
Debug Status Register (DBSR).......cciieieiie et 6-46
Instruction Address Compare Registers (IAC1-AC2) .....cccooeveevevceeie e 6-47
Data Address Compare Registers (DACL-DAC2).......ocoeeieveeiieceeseee e 6-48
Signal Processing and Embedded Floating-Point Status and
Control Register (SPEFSCR) .....c.ucceeiieceereceer et s se e eseenee s 6-48
ACCUMUIBLON (ACC) . iiiieiecie et sttt et e e e e esrae st e e e e seenaessaesre e e e s e e e eneenrennres 6-50
Performance Monitor REGISLENS (PMRS) ......cocvvveiiiireee et ese s 6-51
Global Control Register 0 (PMGCO, UPMGCO).......ccooveeieeierieseeereesieese e eree s 6-52
Local Control A Registers
(PMLCa0—-PMLCa3, UPMLCa0-UPMLCA3) .......ooeierierieriireeiieesie e 6-52
Local Control B Registers
(PMLCbO—PMLCDB3, UPMLCBO-UPMLCDB3) ......coiiriiieiiireeiir e 6-53
Performance Monitor Counter Registers
(PMCO-PMC3, UPMCO-UPMCECS) .....ccuiiiriieiiiieie e srese s s e s 6-54

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Freescale Semiconductor xi



Paragraph
Number

7.1
711
7.2

7.3
7.3.1
73.11
7.3.1.2
7.3.1.3
7314

7.3.1.5
7.3.15.1
7.3.1.5.2
14

7.5

7.6
7.6.1
7.6.2
1.7
7.7.1
7.7.2
7.7.3
1.7.4
7.1.5
7.7.6
7.8
7.8.1
7.8.2
7.9
791
7.9.2
7.9.3
7.10
7.10.1
7.10.1.1
7.10.1.2
7.10.2

Contents

Page
Title Number
Chapter 7
L2 Look-Aside Cache/SRAM

L2 CAChE OVEIVIEIW ...ttt e st bbb e sa e 7-1
L2 Cache and SRAM FEALUIES .........cocecireeiiriireete ettt e e e 7-2
(@720 o TCX @ (0= .= 1 o] o 1RSSR 7-3
Memory Map/Register DEfINITION .........cccoiveieeieee et 7-6
L2/SRAM RegiSter DESCIIPLIONS......ccouiieeieeeeieceiesteesteeseesseeseesteeseesreesses e esseenseeneneees 7-7
L2 Control REGISLEr (L2CTL) uecueeeeeeeseeeieereesieeseesieereesreeseeseesseesseesaesseeseesseenseensens 7-7
L2 Cache External Write Address Registers 0—3 (L2CEWARN) .....ccccoevvevevrneee. 7-10
L2 Cache External Write Control Registers 0—3 (L2CEWCRN).........ccccevcvevevrneene. 7-10

L2 Memory-Mapped SRAM Base Address Registers 0-1
(IS = o ) ISP 7-11
L2 EXTOr REQISEIS......icuieceeeitieeiseeeettesteeseesteesees e e s e enteesaesreesee s e esneenseenaesreessenneenns 7-12
Error INJECtion REQISLENS. ......ccveieeieciee e stee st sees e e e sree e e e e enaesre e 7-13
Error Control and Capture REQISLENS .......ccoveieeiereiereee et 7-15
External Writesto the L2 Cache (Cache Stashing).......ccccceveeveevenceeiece e 7-21
[ = 1= T 01 USSP 7-21
L2 Cache and SRAM CONEIENCY .......cceeveereereeiereeieeaesteesee e e eseee e ssaeseesneesseesessenns 7-22
L2 Cache CoNerenCy RUIES...........cccueieeie ettt et st 7-22
Memory-Mapped SRAM Coherency RUIES .........ccooveceeieee e 7-24
L2 CaChe LOCKING. .. .cuueiueeitieeeseeieesiesteesteeseeseesse s e e e entessaesteessesseesseensaessessanssennsnsneensens 7-24
Locking the Entire L2 CaChi.........ccooveie et 7-25
Locking Programmed Memory RANGES.........cccveveereerieereeieseeseesseeseeeeseesreesseseenns 7-25
LOCKING SElECLEU LINES......ccveceeeceieceeeeee ettt enaennens 7-25
Clearing LOcks 0N SElECtEd LINES ........coviiieiieceiieee et e e e 7-26
Flash Clearing of Instruction and Data LOCKS..........ccccceveeieiieeiece e 7-27
LOCKS With StAI€ DaA........ccveiuiieirieeiirieiie ettt 7-27
PLRU L2 Replacement POIICY .......ccueiieiieceeieceee ettt se e enee 7-27
PLRU Bit Update CONSIAEralions.........ccueceeieieereeeieereeieeeaeseeeseesseeseeseeseeseesssesneenns 7-28
AlTOCELTION OF LINES ...ttt sttt e sttt 7-29
L2 CaChe OPEraLION .....cc.eeieeeeeieeieeeiesieeseesseeseee e e esaessaesseesseeneesseenseeseessenssesnsessessenssnns 7-29
L2 CaChE SEAES ....c.vecveeeeee ettt e sttt e sa e 7-29
Flash Invalidation of the L2 CaChe..........cccuiiiieieiie s 7-30
L2 SAEE TraNSItiONS.....c.ccveieiie ittt e bttt e b enes 7-30
Initialization/Application INfFOrMatioN...........ccoieieeriiiee e 7-34
LN AE= T2z 1 o o DTSSR 7-35
L2 CaChe INItIAliZaIION .....ccueivieeceieee et e 7-35
Memory-Mapped SRAM TNitialiZation ..........ccceeeeereeiecie s 7-35
== o T o = ] =SSR 7-35

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Xii

Freescale Semiconductor



Paragraph
Number

7.10.2.1
7.10.2.2

8.1
8.11
8.1.2
8.2
8.2.1
8.2.11
8.2.1.2
8.2.1.3
8.2.14
8.2.1.5
8.2.1.6
8.3
8.3.1
8.3.2
8.3.3
8.3.4
8.3.5
8.4

91

9.2
921
9.3
931
9.3.2
9321
93.2.2
9.3.23

Contents

Page
Title Number
ECC EITONS. ..ttt sttt e bt et e e en e nr e e 7-35
LI 0 = Y = 0] SO 7-36
Part Il
Memory and I/O Interfaces
Chapter 8
e500 Coherency Module
L gLueTo 1o (o] o OSSR 8-1
OVEBIVIBIN ...ttt et b et e et e e b e b bt bt e e b et et se et st e aeebenne s 8-1
FIEALUIES. .. ..ttt sr et s e ea e et e e nr e nns 8-2
Memory Map/Register DEfINITION ........cccveieiieie et e 8-2
REGISIEr DESCIIPLIONS......eceeieeeie e stee ettt e e et e sr e se e e e e esaeesaesreenee e e enseenneenes 8-3
ECM CCB Address Configuration Register (EEBACR) .......cccoveveeeevieceeieceenins 8-3
ECM CCB Port Configuration Register (EEBPCR) ........ccccevieveveevenece e 8-4
ECM Error Detect Register (EEDR) ......cocevieeieiieeecie et 8-5
ECM Error Enable Register (EEER) .........ccoeeviiiieieee et 8-6
ECM Error Attributes Capture Register (EEATR) ....cvovvevivceeiece e 8-7
ECM Error Address Capture Register (EEADR) ......ccoovevieveveceeeee e 8-8
FUNCLION@l DESCIIPLION.....c.eeieeieeie e stee st ee e e ee e st e e eseeereesre e e e sneenseenaenneenren 8-9
1@ o] = ST RT 8-9
(G0 N ¢ o1 (< SRS RPN 8-9
TranSaCtioN QUEUIE .........ccuveeueeeeei e ctie et e staeebe e se e e sr e e sbaeeabe e s ae e e sreesaseeabeennesneesaeeeane 8-9
Global Data MUIIPIEXON ........ceceeieeeie et eenneenee s 8-10
OO 11 (= 1 = o TSP PROR RO 8-10
Initialization/Application INfFOrMatioN..........ccceieiee i 8-10
Chapter 9
DDR Memory Controller
L1008 (o] o FO USSP o-1
FFEALUNES ...ttt e et et eh e sh e ee e e e et e en e e e e e 9-2
VKol (=Y 0 @] o= = 1 o o S 9-3
External Signal DESCIIPLIONS .....cccuveieiiieseieseiseeseeseeeeseesreeseeesees e e e eneessaesreeseesseeseeneeenen 9-3
S0 7= S @ V<. V= S 9-3
Detailed Signal DESCIIPLIONS .....cc.ceiiieeereeie e eeeresreesee e se e eree e see e e e e e eneesrensees 9-5
Memory INterface SIgNaIS.......cccocveieeie e 9-5
ClocK INtErface SIgNaAIS......ccvveie ittt e eneeneen 9-8
(D= o0 T0 [ o = 3SR 9-8

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Freescale Semiconductor xiii



Contents

Paragraph Page
Number Title Number
9.4 Memory Map/Register DEfINITION .........cceiveieeiee et 9-9
94.1 REGISIEr DESCIIPLIONS.....eeeieieeeie e sttt et sr e en e s e s e e e e e e e enaenraeneen 9-9
94.1.1 Chip Select Memory Bounds (CSN_BNDS).......ccccviiiviirereeeee et ee e 9-10
94.1.2 Chip Select Configuration (CSN_CONFIG)......ccccvvirieiieieee e seeeseese e 9-10
94.1.3 DDR SDRAM Timing Configuration 1 (TIMING_CFG_1)....cccccecevvvvvrieeieennnne 9-11
94.14 DDR SDRAM Timing Configuration 2 (TIMING_CFG_2)......ccccccevevvvriveieennne 9-13
94.15 DDR SDRAM Control Configuration (DDR_SDRAM_CFQG).......ccccecevvevevrnnne. 9-14
9.4.1.6 DDR SDRAM Mode Configuration (DDR_SDRAM_MODE).......c.ccccovvurerene 9-16
94.1.7 DDR SDRAM Interval Configuration (DDR_SDRAM _INTERVAL) ................. 9-16
94.1.8 Memory Data Path Error Injection Mask High

(DATA_ERR _INJECT _HI) teotetiie ettt st 9-17
94.1.9 Memory Data Path Error Injection Mask Low

(DATA_ERR _INJECT _LO).uiiiiiiieriririeesieieseetese s sesses e sees e sre e s 9-18
9.4.1.10 Memory Data Path Error Injection Mask ECC

(ECC_ERR _INJIECT) .cutitiiereeririeseeiesiesiseseesesessesesessessssessesseseessssessesseneesessesens 9-18
94.1.11 Memory Data Path Read Capture High (CAPTURE_DATA_HI)..ccceevevveiee 9-19
94.1.12 Memory Data Path Read Capture Low (CAPTURE_DATA _LO) ..cccoccvvvevevrnene. 9-20
9.4.1.13 Memory Data Path Read Capture ECC (CAPTURE_ECC)......cccocevevieverireeenne 9-20
94.1.14 Memory Error Detect (ERR_DETECT) ...cccievieieeieee et 9-21
9.4.1.15 Memory Error Disable (ERR_DISABLE).......ccccoeiiee i 9-21
9.4.1.16 Memory Error Interrupt Enable (ERR_INT _EN)....ccccoveiviieviiseeceeeee e 9-22
9.4.1.17 Memory Error Attributes Capture (CAPTURE_ATTRIBUTES).......cccccevveneeee. 9-23
9.4.1.18 Memory Error Address Capture (CAPTURE_ADDRESS) ......ccccccevvveivveevienen 9-24
9.4.1.19 Single-Bit ECC Memory Error Management (ERR_SBE) ........ccccccvvvivcevieennne 9-25
9.5 FUNCLION@l DESCIIPLION.....c.veeieieeieeeie et ee et e e et e st e e e es e enaesreeneesneenneensens 9-25
95.1 DDR SDRAM Interface OPEration........c.cccueveeeeieeereesieeseesiesseeseesseeseesseesesssessseseenns 9-30
9511 Supported DDR SDRAM OrganiZatiONS.........ccveveeeeieeneesieeseeessaesseessesseesesees 9-31
95.2 DDR SDRAM Address MUItIPIEXING......ccueieieerieeeee et 9-31
9.5.3 JEDEC Standard DDR SDRAM Interface Commands..........ccovveeeereieneeneseenennes 9-32
954 SDRAM INerfaCe TIMING ...ccceceeieeiesiee it ese e et e e sree e e e e e eneenee s 9-34
9541 ClOCK DISITTDULION ...ttt e st 9-38
955 DDR SDRAM Mode-Set Command TimiNg........cceeereereeiemeesesreeseesee e sreessesseens 9-38
9.5.6 DDR SDRAM Registered DIMM MOGE........ccccuierieiirienerinie e 9-39
95.7 DDR SDRAM Write Timing AdjUSIMENLS.........cccvverceeieeie et 9-40
9.5.8 DDR SDRAM REFTESN ...ttt st s 9-41
95.8.1 DDR SDRAM REefresh TiMiNG......cccoueeeierieiinesesiine e seesie s sessesseseenes 9-42
9.5.8.2 DDR SDRAM Refresh and Power-Saving MOdEsS...........ccccevevveenceerecieseeseeseens 9-43
95821 Self-Refresh in SIeep MOGE.........ocveieeiece e 9-44
959 DDR Data Beat Ordering.......cccceeeeieeieerieeiesieseestesseesseesieesessesseesssesessssesesssessseseesns 9-45
9.5.10 Page Mode and Logical Bank Retention ............cccoveveeneeesee s 9-45

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Xiv Freescale Semiconductor



Contents

Paragraph

Number Title

95.11 Error Checking and Correcting (ECC) .......coovoevinenenenireeie e
9.5.12 Error Management .........ccceeueieiieineese e
9.6 Initialization/Application INfOrmMation...........cceverevenenenieee e
9.6.1 DDR SDRAM Initialization SEQUENCE..........coereere e

Chapter 10
Programmable Interrupt Controller

10.1 L aLueT0 8o 1o o FO ST
10.11 OVEIVIBIW ...ttt ettt et s e bbbttt et b enes
10.1.2 FEALUIES. ...t
10.1.3 INterrupts to the Processor COre.........uvvviieiieereesieere et
10.1.4 VKol (=Y 0 @] o< = 1 o o S
10.1.4.1 Mixed Mode (GCRIM] = 1) ..ot
10.1.4.2 Pass-Through Mode (GCR[M] = 0) c.eoveeeeiecceeseee e e
10.1.5 INEEITUPL SOUICES......eee vttt sttt et s sree e
10.15.1 Interrupt Routing—MiXed MOdE..........ccccoeveeereeieeie e
10.1.5.2 INternal INtErrUPL SOUICES........ccveiievieeeeseesees e sree e eree e
10.2 External Signal DESCIIPLIONS .....ccuecieiieiieieeee e et
10.2.1 SIGNAI OVEIVIBW ...ttt e e aesnaesn e e e e ennas
10.2.2 Detailed Signal DESCIIPLIONS .....cc.eevviiieereeie e eie et se e s ee e
10.3 Memory Map/Register DEfiNItioN ..........ccooveieeieeiecie e e
10.3.1 (€10] 7= I (= o 1 = £SO
10.3.1.1 Feature Reporting Register (FRR)........cccoovecevieeie e
10.3.1.2 Global Configuration Register (GCR)......cccccveviereevieeieeieese e eree e
10.3.1.3 Vendor Identification Register (VIR) ....ccvevvveeveeiesece e
10.3.1.4 Processor Initidlization Register (PIR) ......cocvvveeiecie e
10.3.1.5 [Pl Vector/Priority Registers (IPIVPRN) .....cooovecveecie e
10.3.1.6 Spurious Vector REGIStEr (SVR) ...ccveivce et
10.3.2 Global Timer REQISLEIS......coieeiecie e et e e
10.3.2.1 Timer Frequency Reporting Register (TFRR) .......ccccccevvvvevieceecie e,
10.3.2.2 Global Timer Current Count Registers (GTCCRN) .....cccocoevvevevvceeieennnns
10.3.2.3 Global Timer Base Count Registers (GTBCRN) .......ccccceveevevveerceeieennnne
10.3.24 Global Timer Vector/Priority Registers (GTVPRN) .....cccceeveievieveenen
10.3.25 Global Timer Destination Registers (GTDRN) .......cccvvvvvvieeecie e
10.3.2.6 Timer Control Register (TCR)....cccvcuveieciee e
10.3.3 IRQ_OUT and Critical Interrupt Summary Regiters.......ccovevveievveveerenn
10.3.3.1 IRQ_OUT Summary Register 0 (IRQSRO).......ccoeevveeievirieereee e
10.3.3.2 IRQ_OUT Summary Register 1 (IRQSRL) .....ccccovevveievirreesceee e
10.3.3.3 Critical Interrupt Summary Register 0 (CISRO).......ccovcvvvevieecineie e

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

Freescale Semiconductor

XV



Contents

Paragraph Page
Number Title Number
10.3.34 Critical Interrupt Summary Register 1 (CISRL).....cccvvviceeiieie e ee e 10-28
10.3.4 Performance Monitor Mask Registers (PMMRS) ......coovvveeieeievie e e 10-28
10.34.1 Performance Monitor Mask Register (Lower) (PMNMRO).......cccoccvvevvieeierveene. 10-29
10.3.4.2 Performance Monitor Mask Registers (Upper) (PMNMRL).......cccccovcvveveievveenee. 10-30
10.35 MESSAPE REGISLEIS. ... e cuiectie ettt e e e stte st e s e st et e enteesaesreese e e e e e esteeseesreesenneennens 10-30
10.35.1 Message Registers (MSGRO-MSGR3) .....c.cooiiiiiiiieniere e 10-30
10.3.5.2 Message Enable Register (MER).........couoieiie v 10-31
10.35.3 Message Status RegISLEr (MSR) ...c.uocveiieie ettt 10-31
10.3.6 Interrupt Source Configuration REQISLENS.......ocviceereee e ee e 10-32
10.3.6.1 External Interrupt Vector/Priority Registers (EIVPRO-EIVPR1Y) .........ccc........ 10-32
10.3.6.2 Externa Interrupt Destination Registers (EIDRO-EIDRI1L) ........ccccocvvvecveceennee. 10-33
10.3.6.3 Internal Interrupt Vector/Priority Registers (IIVPRO-IVPR3L)......cccccecvviveenee 10-34
10.3.6.4 Internal Interrupt Destination Registers (IIDROHIDR3L) ......ccccccevveveeveecieennnne 10-35
10.3.6.5 Messaging Interrupt Vector/Priority Registers (MIVPRO-MIVPR3) ................. 10-36
10.3.6.6 Messaging Interrupt Destination Registers (MIDRO-MIDR3) ........cccccceevevvenee. 10-37
10.3.7 S IO W e o 1 = £ SR 10-38
10.3.7.1 Interprocessor Interrupt Dispatch Register (IPIDRO-IPIDR3) ........cccccvviveiveennene 10-39
10.3.7.2 Processor Current Task Priority Register (CTPR) .....covveceeeieee e 10-40
10.3.7.3 Who Am | Register (WHOAMI) ..ot 10-41
10.3.74 Processor Interrupt Acknowledge Register (IACK) .....oocveevevevceercece e 10-41
10.3.75 Processor End of Interrupt Register (EOI) .....ocvevevvviieeiece e 10-42
104 FUNCLION@l DESCIIPLION......viieeeieceiestie sttt ere e sr e e e e e e enaeeraenees 10-43
104.1 Flow of INterrupt CONLIOl...........oovee i 10-43
104.1.1 [NEEITUPE SOUMCE PrIONITY ...c.veeeve sttt et st e e e erae st sa e e e e enne s 10-45
104.1.2 Processor Current Task Priority .....c.ccucceeierieceese e see e e 10-45
104.1.3 INterrupt ACKNOWIEAGE........eeve ettt e e 10-46
10.4.2 NESHING Of INEEITUPLS ... eeveeeieceiectie st sees et ete et s sre e s e e enaesreeneen 10-46
104.3 Processor INItIaliZaLION ........ccoiiiiieeie e e e e 10-46
104.4 SPUIOUS VECIOr GENEXaLION .......ccveeeieeeiesieereesieeseese e e esesraesreeseese e e esseesaesaeeseesnenns 10-46
10.4.5 MESSAGING INLEITUDES. ... veeeeeie ettt sr e se e e e e esaesraesre e e e e enseeneennen 10-47
10.4.6 GlODE TIMEIS ... e e e b 10-47
104.7 RESEL O TNE PIC ... e e bbb e b 10-47
105 Initialization/Application INFOrMation...........ceeeeieveeseeieer e e 10-48
105.1 Programming GUIAEIINES...........coeiiiieeeee et e enee s 10-48
105.1.1 PIC REJISIEIS ...ttt sttt ettt et bbbt e bbb 10-48
105.1.2 Changing Interrupt Source Configuration ............ccoeceeeeereeriesieseeseesceese e 10-50
Chapter 11
1°C Interface
MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1
XVi Freescale Semiconductor



Contents

Paragraph

Number Title

111 INEFOTUCTION.....eiee ettt e e b e e b e
1111 OVEIVIBIW ...ttt sttt b e e bbbttt e b b enes
11.1.2 FEALUIES. ...t
11.1.3 VKol [=-SY 0 @] o <= 1 o o TS
11.2 External Signal DESCIIPLIONS .....cccuveveiiiereieieiseesees e ee e sree s e e eaeeneesreeseens
11.21 SIGNAl OVEIVIBW ...ttt er e st en e eneesr e
11.2.2 Detailed Signal DESCIIPLIONS .....cc.cevveiieerieeie e ee et stee s e
11.3 Memory Map/Register DefiNItioN ..........cccooveieeieeie e e
11.31 ReQiSter DESCIIPLIONS.....ciieeieceie et e ettt srae e
11.3.1.1 12C Address REGISLEr (I2CADR) ......vvveeeeeeeeeeeeeeeeseeeeeeeseeeeseeessessese e
11.3.1.2 12C Frequency Divider Register (I2CFDR).......vueeueeeereeereeseeessseesseeneens
11.3.1.3 12C CONtrol REGISLET (I2CCR) ...veeveeeeeeeeeeeeeeeeeeeeeeeeeeeseesesessessessreseneeens
11.3.1.4 12C Status REGISLEr (I2CSR) ....eoveeveeeeeeeeeeeeeseeeeeseseseeeeeseeeseessess s
11.3.15 12C Data REGISLEr (I2CDR)......eoveeeeeeeeeeeeeeeeeseeeeeeeseseeseeseeesscess e ss s
11.3.1.6 Digital Filter Sampling Rate Register (I2CDFSRR) .......cccccveveveeviennenne.
114 FUNCLioNal DESCIIPLION.....c..eieeeeeeie ettt sre e e
114.1 TranSaCtion ProtOCO! ..........coviieriireeiereee st et
11411 START CONAITION ...ttt s e sr s
114.1.2 Slave Address TranSMISSION........ccovererirere e e e
11.4.1.3 Repeated START CoNAitioN ........cccveeeveiiesieseeseee e ss e
114.14 STOP CONDITION. ...ttt sr e e
11.4.15 Protocol Implementation DetailS...........ccooeveeveeiceece e
11.4.15.1 Transaction Monitoring—I mplementation Details...........ccccccoevvreennne
11.4.15.2 Control Transfer—Implementation Details..........ccccoevvvvececieveeenne
11.4.1.6 Address Compare—Implementation Details............ccccvcvvveiceeieceseenen,
11.4.2 ATDItration PrOCEAUIE .......ccuoiuiriceieeee et s
11421 ATDItration CONEIOL .......ocuiivireeiiieeie e e e e e
11.4.3 [ P2 1010 S 7= 2 o OSSR
11.4.4 ClIOCK CONLIOL ...t e e sr e
11441 Clock SYNCHIONIZaLION.........c..eeeereeeeere e e
11.4.4.2 Input Synchronization and Digital Filter ..........cccovvevveceicecce e
114421 Input Signal Synchronization .............cceeeeeeveiresceese e
11.4.4.2.2 Filtering of SCL and SDA LiNES......cccccevevieereee s
11.4.4.3 ClOCK SIFELCNING ....veeeeee et
11.4.5 BOOt SEqQUENCEr MOUE........ccueceieceieceeecee et
11451 EEPROM Caling AdUreSS.......coov it sessese s
11452 EEPROM Data FOIMEL ........ccceveiereriirenieieiese st s
115 Initialization/Application INfFOrMation..........cccveveeeeeieveereeceere e e
1151 [NitialiZatioN SEQUENCE.......cceeeeeeete et sees et sraeeeen
115.2 Generation Of START .....ooiiiieeie e e e sr e

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

Freescale Semiconductor

Xvii



Paragraph
Number

11.5.3
11.54
11.55
11.5.6
11.5.7
11571
115.7.2
11.5.8

12.1
1211
1212
12.2
1221
1222
12.3
1231
12311
12.3.1.2
12.3.1.3

12314
12.3.1.5
12.3.1.6
12.3.1.7
12.3.1.8
12.3.1.9
12.3.1.10
123111
12.3.1.12
12.3.1.13
124
1241
12411
124.1.2
12.4.1.3
12414

Contents

Page
Title Number
Post-Transfer Software RESPONSE........cccveiereeierie e et srae e 11-21
GENEralioN OF STOP......c.eiiiiiriie et e e e e sr e enes 11-22
Generation of Repeated START .....c.oooieiiecerieseer e e 11-22
Generation of SCL WHeN SDA LOW .....ocieiiiiieieneiie et s 11-22
Slave Mode Interrupt SErvice ROULINE..........coveveeiieeieeie e seee s es e s see e 11-23
Slave Transmitter and Received Acknowledge..........ccocevevivveiceccece e 11-23
Loss of Arbitration and Forcing of Slave Mode..........ccccoveevievieceencece e 11-23
Interrupt Service Routing FIOWChart...........coceviiieie e 11-23
Chapter 12
DUART

OVEIVIBIV ...ttt e b et bttt s et et se e bt b et e bt et en b se e nr e aeen e 12-1
FFEALUIES. ...ttt s et et eh e e e e e e enne s 12-2
[V Ko7 (=Y 0 @] o7 = 1 Lo o S 12-3
External Signal DESCIIPLIONS ......ccuveveeieiieesieeieeseeesees e eie e sreesseeseeseesseesseeseesseessaseensens 12-3
SIGNAI OVEIVIBW ...ttt ettt sttt et er e saeese e e e e es e eneesre e e e sneenneenne s 12-3
Detailed Signal DESCIIPLIONS .....cc.ceceeieeie et ee e e se e esae s e e e 12-3
Memory Map/Register DEfINITION .........cccvviveieeriireee et 12-4
REGISIEr DESCIIPLIONS.....cevieiectieseieree ettt e e e e e esaesraesreeneenns 12-6
Receiver Buffer Registers (URBRO, URBRL) ........cccccveievirvinieeseee e 12-6
Transmitter Holding Registers (UTHRO, UTHRL) .......cccoooeveviieece e 12-6

Divisor Most and L east Significant Byte Registers
(UDMB N0 UDLB) .....coiviiiiiieeiir et e e 12-7
Interrupt Enable Register (UIER) ........ccooiiieie e 12-9
Interrupt 1D Registers (UHRO, UITRL) ...c.oveiieeece e 12-10
FIFO Control Registers (UFCRO, UFCRL) ......cccccvvivieeee e 12-11
Line Control Registers (ULCRO, ULCRL)......cccoevveieeie e 12-12
MODEM Control Registers (UMCRO, UMCRL)........ccoovirininieieneee e 12-14
Line Status Registers (ULSRO, ULSRL) ....ccccovvvieieeeee e 12-15
MODEM Status Registers (UMSRO, UMSRL) ......cocovviirieniniecienee e 12-16
Scratch Registers (USCRO, USCRL) .....c.oocvcieiie it 12-17
Alternate Function Registers (UAFRO, UAFRL) ......cccoccovcivieece s 12-17
DMA Status Registers (UDSRO, UDSRL) ......cccoviviiiniieieneee e 12-18
FUNCLION@l DESCIIPLION......eiiieeieceie sttt et e e era e sr e e e e e e e eneenraenees 12-20
SNl INEEITACE. ...t e e e e 12-20
] 1 I =L ST PR 12-21
Data TraNSFEN ...t e e e e e 12-21
e Y = 1 SO 12-22
STOP Bl e bbb e e en e 12-22

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

xviii

Freescale Semiconductor



Contents

Paragraph

Number Title

12.4.2 Baud-Rate Generator LOGIC .......covevverieereeieeeeiesreeseeeseeseesseesseesaesseeseesneenns
124.3 Local LoOp-BaCk MOGE..........cccuviieiieseicee ettt
124.4 EETT OIS e e e e
124.4.1 [ =0 1T 00 = o SR
12.4.4.2 o YA = o SR
124.4.3 OVEITUN EITOT ..ottt e e
1245 FIFO MOUE ...ttt sttt e e e
12451 FIFO INEEITUPLS ...ttt
12452 DMA MOOE SEIECL ..ottt e e
12453 INtErrupt CONLrol LOGIC. .. ccveiieiieieie ettt e e e
125 DUART Initialization/Application INfOrmation ...........cccceeeeerenenenesenenienne

Chapter 13
Local Bus Controller

131 L LueT0 87 1o o FO ST
1311 OVEIVIBIW ...ttt ettt e e e e bbbttt et b enes
13.1.2 FEALUIES. ...ttt sr e
13.1.3 VKol (=Y 0 @] o< = 1 o o SO
13.1.31 LBC Bus Clock and CIOCK RaLIOS ..........ccevereerieniineseireeiie e
13.1.3.2 Source ID Debug MOdEe.........coeeviieiiece e
13.1.4 POWEr-DOWN MOTE......c.coieiiiie ettt e e
13.1.5 REFEIEINCES......c.eeei e e e e
13.2 External Signal DESCIIPLIONS ......c.ecveiiiiiiieese e et
133 Memory Map/Register DefiNItioN ..........ccocveieeieereeie e
1331 RegiStEr DESCIPLIONS.....ceieeieceie et et sr e e
13311 Base RegiSters (BRO-BRY) .....cooviirieiieiiriineeie et
13.3.1.2 Option Regiters (ORO—ORT7)......c.coceieereeeee ettt erte s s
13.3.1.21 AJArESS MASK ...ttt st
13.3.1.2.2 Option Registers (ORN)—GPCM Mode.........cccovcvvvereeceeie e
13.3.1.2.3 Option Registers (ORN)—UPM MOdE.........cccccevvrieereeireie e
13.3.1.24 Option Registers (ORN)—SDRAM Mode. ........ccccveveveeeeie e
13.3.1.3 UPM Memory Address Register (MAR).......cocveieeieeieceeeese e
13.3.14 UPM Mode Registers (MXMR) ....c.covueeiiiierecieeseee et
13.3.15 Memory Refresh Timer Prescaler Register (MRTPR) ......cccccveveivivenee.
13.3.1.6 UPM Data Register (MDR) ....cocoiiiiie et s
13.3.1.7 SDRAM Machine Mode Register (LSDMR) ......cccovevveevieeiecie e
13.3.1.8 UPM Refresh Timer (LURT) c.ooueiiiieie et
13.3.1.9 SDRAM Refresh TiImer (LSRT) ...cocvieeeceeeeie st
13.3.1.10 Transfer Error Status Register (LTESR)....ccocvvevevveevieee e seeseeseenin

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

Freescale Semiconductor

Xix



Contents

Paragraph Page
Number Title Number
13.3.1.11 Transfer Error Check Disable Register (LTEDR).......ccoocvvevvvecece e 13-27
13.3.1.12 Transfer Error Interrupt Enable Register (LTEIR) ...cccovveveeieceeceeee e, 13-28
13.3.1.13 Transfer Error Attributes Register (LTEATR) ..oovviveeie e 13-29
13.3.1.14 Transfer Error Address Register (LTEAR) .......ooioiivcerece e 13-30
13.3.1.15 Local Bus Configuration Register (LBCR) ....cccovvvceeieee e 13-31
13.3.1.16 Clock Ratio RegIStEr (LCRR).....ccueiiieiiiririe sttt e s s 13-32
134 FUNCLION@l DESCIIPLION......eiiieeieceiestie sttt e ereesre e e e e e enaeeraeneen 13-33
134.1 BaSiC ATCNITECIUNE........cceiereiie ettt e bbb e sr e 13-34
134.1.1 Address and Address Space Checking .........cccvecveieiieninsesceee e 13-34
134.1.2 External Address Latch Enable Signal (LALE) ...ooevvvee e 13-35
134.1.3 Data Transfer ACKNOWIEAGE (TA) ..eeve et 13-36
134.14 Data Buffer Control (LBCTL) .cccvviiee ettt e 13-37
134.15 PN (01001 o @ 07 = 1 o o SR 13-37
134.1.6 Parity Generation and Checking (LDP).......ccovvvviiceiiece e 13-38
13.4.1.7 BUS MONITOT ...ttt sttt st st sttt e st et 13-38
13.4.2 General-Purpose Chip-Select Maching (GPCM)......cccoveiveie v 13-38
134.2.1 TimIiNG CoNfIQUIBLION ......ccveiuieieieieeee et eree e e e e e enneenae s 13-39
134.2.2 Chip-Select ASSErtion TIMING ...ccccceeeceeieciereee e eee e e sse e enes 13-44
134.22.1 Programmable Wait State Configuration...........c.cceeeeeeeceseesesseesiesse e s 13-44
13.4.2.2.2 Chip-Select and Write Enable Negation Timing ........cccceeeveeerieeiesieseesseeseene 13-44
13.4.2.2.3 e o T 011 o S S 13-45
13.4.2.2.4 Output ENable (LOE) TIMING....ccccveveveveeeeieeeetevereeeesieeeee e teressssss e e s e 13-48
13.4.2.25 Extended Hold Time 0n Read ACCESSES.........ooerueriereniireeiiereee e 13-48
134.2.3 External Access Termination (LGTA) ..c.ucoe et 13-49
134.24 Boot Chip-SeleCt Operation..........cccecvecieeeeie e siee st se e e e ae e eees 13-50
134.3 SDRAM MACHINE ..ottt e e b st b s 13-51
134.3.1 Supported SDRAM ConfigUratioNS...........cceueeeeireereesieeseeiesreeseeeseesseeseeseessessees 13-51
13.4.3.2 SDRAM Power-On [NitialiZatiON .........cccovveeirneeie e s 13-52
13.4.33 Intel PC133 and JEDEC-Standard SDRAM Interface Commands............c..c..... 13-52
13.4.34 Page Hit ChECKING .....ocveiie ittt enaeereeern 13-53
134.35 Page ManagemENT..........cooiiiieriie et st s a e r e enne e 13-54
13.4.3.6 SDRAM Address MUItIPIEXING ....eoveeeerieeeeieeeiesreeseeeseeseeseesaesreessesseesseeseenseeses 13-54
13.4.3.7 SDRAM Device-SpeCifiC Parameters.........ccoveueveererieeneeiesieseeeseesseese e s ses 13-55
134.3.7.1 Precharge-to-Activate INtErVal..........ccoocevieceeiece e 13-55
13.4.3.7.2 Activate-to-Read/Write INTErVal ... e 13-56
13.4.3.7.3 Column Address to First Data Out—CAS LateNCy..........ccevevevrrereeeesereererenns 13-56
13.4.3.7.4 Last Data In to Precharge—Write RECOVENY ......cccoocveieeieeie e 13-56
13.4.3.7.5 Refresh Recovery Interval (RFRC) .......cccevoeeiiecie e 13-57
13.4.3.7.6 Externa Address and Command Buffers (BUFCMD).........ccccccevveveiceeieennnne 13-57
13.4.3.8 SDRAM INterfaCe TIMING ....cccveeieeeeeeee ettt e sraeens 13-58
MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1
XX Freescale Semiconductor



Paragraph
Number

13.4.3.9
13.4.3.10
134311
1343111
13.4.4
134.4.1
134.4.1.1
134.4.1.2
134.4.1.3
134414
13.4.4.2
13.4.4.3
13.4.4.4
134.44.1
134.44.2
134.44.3
13.4.44.4
13.4.44.5
13.4.44.6
13.4.44.7
134.44.8
13.4.44.9
13.4.4.4.10
13.4.45
13.4.4.6
13.4.4.7
135
1351
13511
135.1.2
13513
13514
1352
13521
135.2.2
135.2.3
13524
1353
1354
1354.1

Contents

Title

SDRAM Read/Write TranSaClionS...........coveeiereenieseene e s
SDRAM MODE-SET Command TimiNg.......cccceeeererreereerieeieseeseesseeseens
SDRAM RETESN. ...t e e
SDRAM Refresh TIMING ......cooeveeireee e see e
User-Programmable Machines (UPMS)........cccocveieienvinree e
UPM REQUESES ...ttt sttt s e s s
MemMOry ACCESS REQUESLS.........cooueeriieirieie st
UPM Refresh Timer REQUESES.........ccveiiereeie e seee s seese e s see e e
Software Requests—RUN Command ...........cccceveveeeieeesieses s
EXCEPLION REQUESES. ... coeeeiecee ettt
Programming the UPMS........ccooieiii et ee et
UPM Signal TiMING....c.ceiieiiieiieeieeiesreeseesresseesseesseesse e sreessesseesseensesseeens

Chip-Select Signal Timing (CSTN) .....ocveieiie e
Byte Select Signal Timing (BSTN) .....cccoeveviececeeeee e
Genera-Purpose Signals (GNTN, GON) ......cccueveeveeieereee e see e
LOOP CONErol (LOOP) .....oeeeeie ettt s
Repeat Execution of Current RAM Word (REDO) .......ccccccevieveeieeinnns
Address MultipleXing (AMX) ..ccuveeieeie e
Data Valid and Data Sample Control (UTA) ....covcveeerieereeieseeseeeseesens
LGPL[0:5] Signal Negation (LAST) ..cccoveeieereee e
Wait Mechanism (WAEN) ..o

Synchronous Sampling of LUPWAIT for Early Transfer Acknowledge

Extended Hold Time 0n Read ACCESSES........ccccueveerieriere st
Memory System Interface Example Using UPM ..........ccccocvvvveeciecieceenne
Initialization/Application INfFOrMation...........ccoeeveeverieenie e
Interfacing to PeripheralS.........ccocveeeee e
Multiplexed Address/Data Bus and Unmultiplexed Address Signals.........
Peripheral Hierarchy onthe Local BUS..........ccccocviveie e
Peripheral Hierarchy on the Local Busfor Very High Bus Speeds.............
GPCM TIMINGS....citiiieiiieie e eeestee s e e ese e e srae s e ssese e e es e esaesreeseeeneenns
BUS TUMEIOUNG ...ttt e e b e e e
Address Phase After PrevioUS Read ...........cccco v
Read Data Phase After Address Phase ...
Read-Modify-Write Cycle for Parity Protected Memory Banks.................
UPM Cycleswith Additional Address Phases..........ccoceveeereeienensensennnnns
Interface to Different POrt-Size DEVICES........ccoeverieinieeie e
INterfacing to SDRAM ......cooi et erae e
Basic SDRAM Capabilities of the Local BUS..........ccccceevevenieiinsienceeieenne

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

Freescale Semiconductor

XXi



Contents

Paragraph Page
Number Title Number
135.4.2 Maximum Amount of SDRAM SUPPOIEd.........cccerevereeieeiesie e 13-91
13543 SDRAM Maching LimitalionS..........coceeuerrieiineiie et 13-92
135.4.3.1 Analysis of Maximum Row Number Due to Bank Select

U T o] =T o S 13-92
135.4.3.2 Bank SElECt SIgNaAIS .....coieeiecee ettt 13-92
135.4.3.3 128-MBYte SDRAM ..ottt sttt s 13-92
135434 256-MDYIE SDRAM ...ttt e e s 13-95
135.4.35 512-MDBYLE SDRAM ...ttt e e e e e 13-95
135.4.3.6 POWEr-DOWN MOGE.......cueiiiieeiiiicie e st e e 13-97
135.4.3.7 SET-REFTESN ... s 13-97
135.4.3.8 SDRAM TIMUNG ettt e bbb e b enes 13-99
135.4.4 Parity SUPPOIt fOr SDRAM .....ooiicie et 13-101
1355 Interfacing to ZBT SRAM ...ttt s s 13-101
13.5.6 Interfacing to DSP HOSE POIS........c.ccoiiie e et s 13-103
135.6.1 Interfacing to MSCBL0L HDI L6 .......c.oooeeiiirieie et s 13-103
135.6.1.1 HDI16 PeripheralS ... .cc.ciiiuiiieieice e e e e 13-103
135.6.1.2 Physical INterCONNECHIONS........ccueiieiieiee et 13-105
135.6.1.3 SUPPOItiNg BUrSt TraNSFErS.......oocveiecie et 13-106
135.6.1.4 Host 60x Bus: HDI16 Peripheral Interface Hardware Timings..................... 13-107
13.5.6.2 Interfacing to MSCBL02 DS ........cooveeieriesee e e 13-107
135.6.2.1 DSI in Asynchronous SRAM-LiKe MOdE..........cccceveeveeiecie e 13-108
135.6.2.2 DSl in SynchronOUS MOGE ........ccveieeieie et 13-110
135.6.2.3 BroaOCaSt ACCESSES.......coiiuerieiieieie st sr e s e e e 13-118
13.5.6.3 Interfacing to EHPI from Texas Instruments TM S320Cxxxx DSPs................. 13-118
135.6.3.1 Expansion t0 MUItiPIE@ DSPS........ccccciiiee et 13-121

Chapter 14
Three-Speed Ethernet Controllers
141 F 100 87 1] o FO PP 14-1
14.1.1 Three-Speed Ethernet Controller OVEIVIEW ..........cceveevevceeiece e 14-7
14.2 FFEALUIES ...ttt e sh et e e e ea e e e nn e enne s 14-7
14.3 1Kol [=-SY 0] @] o= = 1 o o S 14-8
144 External Signal DESCIIPLIONS .....cccuveveiieiieeieeseeeeseeeesesreesteese e e e e esaesreesreeseesseeseensens 14-9
144.1 Detailed Signal DESCIIPLIONS .....c..eeiviieeeeie e e etee st e e sre e se e esaesreesees 14-10
145 Memory Map/Register DEfINITION ........ccceveeieeieee st 14-13
145.1 Top-Level Module MemMOry Map .......cocvieeieieiecie e seee st eee e sre e e e e s 14-13
145.2 Detailed Memory Map—Control/Status REQISLENS........cccereeieieeveereereere e 14-14
145.3 Memory-Mapped Register DESCIiPLIONS..........ccciueverieerieereee e seessee e eree e 14-20
145.3.1 TSEC General Control and Status REQISIENS ........ocveveeieeeeeie e 14-20
MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

XXil Freescale Semiconductor



Paragraph
Number

145311
145312
145.3.1.3
145314
145.3.1.5
145.3.1.6
145.3.1.7
1453.1.8
14532

145321
145322
145323
145324

14533

145.33.1
145332
14.5.3.3.3
145.3.3.4
145.3.35
14.5.3.3.6
14.5.3.3.7
145.3.3.8
14.5.3.3.9
14534

145.34.1
14534.2
145.34.3
145.3.4.4
145.3.4.5
14.5.3.4.6
145.3.4.7
145.34.8
14535

145.35.1
145352
145.35.3
145.35.4
145.35.5
14.5.3.6

Contents

Title

Interrupt Event Register (IEVENT) ..o.vcveiieciceeeee e
Interrupt Mask Register (IMASK) ....ooveeceeee e
Error Disabled Register (EDIS).......cccoovveiieeie e
Ethernet Control Register (ECNTRL) ...cc.ccvviieveeieereee e
Minimum Frame Length Register (MINFLR).........cccccveeivieiinveenenn
Pause Time Value RegISLEr (PTV) ..oocvvcieveereee e
DMA Control Register (DMACTRL) ..occveveeieeie e
TBI Physical Address Register (TBIPA) ......ccveveevieceeceeeee e
TSEC FIFO Control and Status REQISIENS.........cccvecveveeiecie e
FIFO Pause Control Register (FIFO_PAUSE_CTRL) .....cccccoevevenee.
FIFO Transmit Threshold Register (FIFO_TX_THR) ......cccccvecvvvennee.
FIFO Transmit Starve Register (FIFO_TX_STARVE) ....cccccccevveuneeee.

FIFO Transmit Starve Shutoff Register

(FIFO_TX_STARVE_SHUTOFF) ....octieieereneeiene e
TSEC Transmit Control and Status REQISLENS........ccocveeverieveereerieeieenns
Transmit Control Register (TCTRL) ....ccveveeieceeeee e eeee e
Transmit Status Register (TSTAT) ..ovvveeiceeeee e e
TxBD Data Length Register (TBDLEN)........ccccceveevivieiece e
Transmit Interrupt Coalescing Configuration Register (TXIC) ..........

Current Transmit Buffer Descriptor Pointer Register (CTBPTR)

Transmit Buffer Descriptor Pointer Register (TBPTR) ......ccccvcveeveeee.
Transmit Descriptor Base Address Register (TBASE) ......ccccovveenee.
Out-of-Sequence TXBD Register (OSTBD).......cocvvevveecvcie e
Out-of-Sequence Tx Data Buffer Pointer Register (OSTBDP)...........
TSEC Receive Control and Status REQISLESS........ccccoveveeeeneereenceeeeee e
Receive Control Register (RCTRL) ....covvveveeiecie e
Receive Status Register (RSTAT) ...oovceiece e reeseee et
RxBD Data Length Register (RBDLEN) .........ccccevceevieieeieee e
Receive Interrupt Coalescing Configuration Register (RXIC)............

Current Receive Buffer Descriptor Pointer Register (CRBPTR)

Maximum Receive Buffer Length Register (MRBLR) ..........cccc.c.......
Receive Buffer Descriptor Pointer Register (RBPTR) ......ccccvccvveveeee.
Receive Descriptor Base Address Register (RBASE)........ccccveveeeeee.
MAC FUNCHONAILY ..ot
Configuring the MAC........cceeeeeee e e
Controlling CSMAV/CD ..ot enn
Handling Packet CollISIONS .........cccceiieie e
Controlling Packet FIOW ..........ccoceieee i
Controlling PHY LiNKS........ccoovioiiiieeene e
[ O = e 1 = £

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

Freescale Semiconductor

XXii



Contents

Paragraph Page
Number Title Number
145.36.1 MAC Configuration Register 1 (MACCFGL) .....cccceeveveeviereeeere e 14-49
145.3.6.2 MAC Configuration Register 2 (MACCFG2) .......ccceeveeeeieereeeieeneeeeree s 14-51
145.3.6.3 Inter-Packet Gap/Inter-Frame Gap Register (IPGIFG) ......cccoeoevvevevieeieennne 14-52
145.36.4 Half-Duplex Register (HAFDUP) ..o 14-53
145.3.6.5 Maximum Frame Length Register (MAXFRM) ......cccoveievievenieesece e 14-54
14.5.3.6.6 MI1 Management Configuration Register (MIIMCFQG) .......ccccovveveevencennene 14-54
145.3.6.7 MI1 Management Command Register (MIIMCOM).........cccvvvvvrceereeieneenne 14-55
145.3.6.8 MI1 Management Address Register (MIIMADD)......cccccovvvevivvenceerece e 14-56
145.3.6.9 MI1 Management Control Register (MIIMCON)........ccccovveeveeieseeneesceeneeenens 14-57
145.3.6.10 M1l Management Status Register (MIIMSTAT) ..o 14-57
145.3.6.11 MI1 Management Indicator Register (MIIMIND).......cccoveeeeevieveeceeeecee 14-58
145.3.6.12 Interface Status ReGISter (IFSTAT) ...vveveeieceeeece ettt 14-58
145.3.6.13 Station Address Register Part 1 (MACSTNADDRL) ......ooviivviivinc e 14-59
145.36.14 Station Address Register Part 2 (MACSTNADDRY) ......cccoovevinevenenieneennn, 14-60
145.3.7 MIB REGISIENS. ...ttt e e st et b b 14-60
145.3.7.1 Transmit and Receive 64-Byte Frame Counter Register (TR64) ..........cc....... 14-61
145.3.7.2 Transmit and Receive 65- to 127-Byte Frame Counter Register

QIR 2 TSRS 14-61
145.3.7.3 Transmit and Receive 128- to 255-Byte Frame Counter Register

QIR 22515 ) RSP TRTRS 14-62
145.3.7.4 Transmit and Receive 256- to 511-Byte Frame Counter Register

QIR 55 1 TSRS 14-62
145.3.7.5 Transmit and Receive 512- to 1023-Byte Frame Counter Register

IR 1 TSRS 14-63
145.3.7.6 Transmit and Receive 1024- to 1518-Byte Frame Counter Register

(TRMAX) ettt et e e bbb se e e b enes 14-63
145.3.7.7 Transmit and Receive 1519- to 1522-Byte VLAN Frame Counter

REGISLEr (TRMGV) ..ottt e e s 14-64
145.3.7.8 Receive Byte Counter Register (RBYT) ...covvevivieeiece e 14-64
145.3.7.9 Receive Packet Counter Register (RPKT)..cc.vovviceiieeie e 14-65
145.3.7.10 Receive FCS Error Counter Register (RFCS) ......c.oooveveeiieiievieiecceee e 14-65
145.3.7.11 Receive Multicast Packet Counter Register (RMCA) ......oooevvvvvceecececee 14-66
145.3.7.12 Receive Broadcast Packet Counter Register (RBCA) ......ocoevevvvvieerecieceeene 14-66
145.3.7.13 Receive Control Frame Packet Counter Register (RXCF)......cccvovevevcveieennnne 14-67
145.3.7.14 Receive Pause Frame Packet Counter Register (RXPF) ...ccooovvvevviveiecievieee, 14-67
145.3.7.15 Receive Unknown Opcode Packet Counter Register (RXUO) ......cccecvvveeeenene 14-68
145.3.7.16 Receive Alignment Error Counter Register (RALN) ....c.oocvvvvvecvce s 14-68
145.3.7.17 Receive Frame Length Error Counter Register (RFLR) .......ccocvvveceeievieenee. 14-69
145.3.7.18 Receive Code Error Counter Register (RCDE).......ccccceeveveeveeieenieee e 14-69
145.3.7.19 Receive Carrier Sense Error Counter Register (RCSE) .......ccccocevvevevieeiennnnne 14-70

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

XXiV Freescale Semiconductor



Contents

Paragraph Page
Number Title Number
14.5.3.7.20 Receive Undersize Packet Counter Register (RUND) .......ccccvvvevvevieveciecenne 14-70
145.3.7.21 Receive Oversize Packet Counter Register (ROVR) ......ccccevveeeciesieveeeieennn 14-71
14.5.3.7.22 Receive Fragments Counter Register (RFRG) ........cccevvveveeesievieseeseeeeene 14-71
145.3.7.23 Receive Jabber Counter Register (RIBR) .....coovvvveeieeie e 14-72
145.3.7.24 Receive Dropped Packet Counter Register (RDRP) ........ccccovcvevvvceececie v 14-72
145.3.7.25 Transmit Byte Counter Register (TBY T) .ovvvceeeeecie e 14-73
14.5.3.7.26 Transmit Packet Counter Register (TPKT) ..ocvevieveirereee e e 14-73
145.3.7.27 Transmit Multicast Packet Counter Register (TMCA).....coccvvveeieeie v 14-74
14.5.3.7.28 Transmit Broadcast Packet Counter Register (TBCA)...coovvvvvcvececie e 14-74
14.5.3.7.29 Transmit Pause Control Frame Counter Register (TXPF) ...ccoeevevevveveveene 14-75
14.5.3.7.30 Transmit Deferral Packet Counter Register (TDFR) ......cocvvevevieveieveerceeieee 14-75
145.3.7.31 Transmit Excessive Deferral Packet Counter Register (TEDF) .........cccue...... 14-76
14.5.3.7.32 Transmit Single Collision Packet Counter Register (TSCL).....cccovcveveevevrnenne 14-76
14.5.3.7.33 Transmit Multiple Collision Packet Counter Register (TMCL)........cccccveueee. 14-77
145.3.7.34 Transmit Late Collision Packet Counter Register (TLCL)......ccccoveceveevvnenne. 14-77
145.3.7.35 Transmit Excessive Collision Packet Counter Register (TXCL) ....cccceveeeneee. 14-78
14.5.3.7.36 Transmit Total Collision Counter Register (TNCL).......coovvevieeiecie e 14-78
145.3.7.37 Transmit Drop Frame Counter Register (TDRP) .......coovovvvceeviece e 14-79
14.5.3.7.38 Transmit Jabber Frame Counter Register (TIBR) .....cccocvvvveienievievesceeseee 14-79
14.5.3.7.39 Transmit FCS Error Counter Register (TFCS) ....ccvvvivveevevieereee e 14-80
14.5.3.7.40 Transmit Control Frame Counter Register (TXCF) ...ccvovvvcvvecece e 14-80
145.3.7.41 Transmit Oversize Frame Counter Register (TOVR).....coovcvveececie e 14-81
14.5.3.7.42 Transmit Undersize Frame Counter Register (TUND) .....cccovveveveevenieenieenne 14-81
14.5.3.7.43 Transmit Fragment Counter Register (TFRG) ....cccoeveveeveeceerece e 14-82
145.3.7.44 Carry RegiSter 1 (CARL) oottt e s 14-82
145.3.7.45 Carry RegISter 2 (CAR2) ..ottt e b 14-84
14.5.3.7.46 Carry Mask Register L (CAMIL) ..ot e e 14-85
145.3.7.47 Carry Mask Register 2 (CAM2) ...t e e 14-86
145.3.8 Hash FUNCLION REQISLENS. ......cooveieeiece ettt st e een 14-87
145.38.1 Individual Address Registers 0—7 (IADDRN) ......cocvevivieeiece e 14-88
145.38.2 Group Address Registers 0—7 (GADDRN) ......c.cocvieeieeie e 14-88
145.3.9 F N ] o LU oY RS o [ = £ USSR 14-89
145.39.1 Attribute RegIStEr (ATTR) ..cuveieee ettt ettt sre e 14-89
145.39.2 Attribute Extract Length and Extract Index Register (ATTRELI) .................. 14-90
1454 Ten-Bit INTErfaCe (TBI) ..ceceeveee e e e 14-91
145.4.1 TBI Ml Set Register DESCIIPLIONS.......cciveieeieeeiesteesiesseeseeieeseesreesreeseeseenseeneens 14-91
145.4.2 Control REGISIEN (CR)....ecuveieereieieere e ee et sttt e e sr e se e e e e enaesreennen 14-92
14543 StAUS REGISLEN (SR) .ot e e s 14-93
145.4.4 AN Advertisement RegIStEr (ANA) ..o e 14-94
14545 AN Link Partner Base Page Ability Register (ANLPBPA).......ccccoviiivenieninene 14-96
MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1
Freescale Semiconductor XXV



Contents

Paragraph Page
Number Title Number
145.4.6 AN Expansion ReGIStEr (ANEX).....ccciiieereee e stieseesseeseee e sree e e see e enneenee s 14-98
145.4.7 AN Next Page Transmit Register (ANNPT)......ccooveiirerceseee e 14-98
145.4.8 AN Link Partner Ability Next Page Register (ANLPANP) ..o vievivceiiece 14-99
145.4.9 Extended Status RegiSter (EXST) .uviiiiiire et 14-100
14.5.4.10 Jitter DiagnostiCS REQISLEN (D) ...uveiveeveerieieeeieseeereeseeeesie e seee e e e e sree e 14-101
145411 TBI Control Register (TBICON) .......couiiiieierieie et s e 14-102
14.6 FUNCLION@l DESCIIPLION.....c.viiieieceie e stee et e erae e e e e es e eneesreeseeseeneenne s 14-103
146.1 Connecting to PhysSical INEIfaCeS..........couiveriiieeiece et 14-103
146.1.1 Media-Independent Interface (MI1) ..o veeceeee e 14-104
146.1.2 Gigabit Media-Independent Interface (GMI1) .....coovveceeivee e 14-104
14.6.1.3 Reduced Gigabit Media-Independent Interface (RGMII) ......ccccccevvevvvceeieennnne 14-105
146.14 Ten-Bit INtErface (TBI) ...coeceeeeiereee sttt s 14-106
14.6.1.5 Reduced Ten-Bit Interface (RTBI) ..occvvceeve et 14-107
14.6.2 Gigabit Ethernet Channel OPEration...........cccvveeeereereeieseeseeseesse e e sreesreeseeseens 14-111
146.2.1 INitialiZatION SEQUENCE.......cueeveetie e ccees ettt sr e e eneas 14-111
146.21.1 Hardware-Controlled Initialization............cccovneinine v 14-111
146.2.1.2 USEr INITAIIZALTON ... e s 14-111
14.6.2.2 Soft Reset and Reconfiguring Procedure............cocovveceveeieee s veeceeseeie e 14-112
14.6.2.3 Gigabit Ethernet Frame TranSMiSSION ......ccccoveueeievieereesieeseeie e seeeseesseesseeneens 14-113
14.6.2.4 Gigabit Ethernet Frame RECEDLION .........cccceiieeceeie e seeesees e e 14-115
14.6.2.5 RIM ON SUPPOI. ...ttt ettt e bbb e e sre e 14-116
14.6.2.6 Frame RECOGNITION.........ccveiireeeeie ettt e e e e s sn e 14-116
14.6.2.6.1 Destination Address ReCOgNITION ...........ccevceereeiesieseee e e 14-116
14.6.2.6.2 Hash Table AlQOrithm..........cccv e e 14-118
14.6.2.6.3 CRC Computation EXaMPIES .......cc.cceeieiieresieeseee et see e e 14-118
14.6.2.7 FLOW CONIOL ...ttt s e e 14-119
14.6.2.8 L1 (070108 =" o oo S 14-120
14.6.28.1 INEErTUPE COBIESCING ...vecvveeveeieeeeeee ettt s e era e e e e e aeeneeenen 14-121
14.6.2.8.2 Interrupt Coalescing By Frame Count Threshold...........ccccoocvvvevieececiecenenee, 14-122
14.6.2.8.3 Interrupt Coalescing By Timer Threshold..........ccocoevvevevceeiecce e 14-122
14.6.2.9 INtEr-Packet Gap TIME......occeeecie e s e 14-123
14.6.2.10 Internal and External Loop BacCK ..........cccocvveiceeiecie e 14-123
14.6.2.11 Error-Handling ProCEAUIE............cccviie ittt e 14-123
14.6.3 BUFTEr DESCIIPLOIS. ...t eeeee ettt st e e e et st e e e e eenaesre e s e se e neenne s 14-125
146.3.1 Transmit Data Buffer Descriptor (TXBD)......cueveeviieeereee e eee e 14-126
14.6.3.2 Receive Buffer Descriptor (RXBD) .......coveveiieieeeeie e 14-128
146.4 Data Extraction to the L2 CaChe..........cooviririniice s 14-130
14.7 Initialization/Application INfFOrMatioN...........ccoeeveeieerieee e 14-131
14.7.1 Interface Mode CONfIQUIALioN ..........cccveiueeieresie e erens 14-131
147.1.1 MIT INEETACE MOUE. ..ot e e e e 14-131
MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1
XXVi Freescale Semiconductor



Contents

Paragraph
Number Title
14.7.1.2 GMIT INterfaCe MOGE.........oiiieieiie et e e
14.7.1.3 TBI INErfaCe MOGE ..o e
14714 RGMII INtErfaCe MO .........couiieeiieieee e
14.7.1.5 RTBI INterfaCe MOE........coeieiieeiereee sttt
Chapter 15
DMA Controller

151 L aLueT0 8o 1o o FO ST
15.1.1 [ FoTor S DI F="o =1 o 1SS
15.1.2 OVEIVIBIW ...ttt ettt e e e bbbttt et b enes
15.1.3 FFEAIUIES. ....ceee ettt n e
15.1.4 VKol (=Y 0 @] o< = 1 o o S
15.2 External Signal DESCIIPLIONS ......ccvveveiiiereieieeseeseese et e s ee e sree e
15.2.1 SIGNAl OVEIVIBW ...ttt st se e enae e sr e e
15.2.2 Detailed Signal DESCIIPLIONS ......c.cevviiieeieeie e e sree s e s ee e
15.3 Memory Map/Register DefINItioN ..........ccooveeeeieere e e
153.1 Module MemMOrY MaP.......c.ccueeieiiereeeieese e ese e s sr e seeee s
15.3.2 DMA RegiSter DESCIIPLIONS.......ccvvereireeieeie e eieeraesteeseese e erae e see e
153.2.1 Mode RegISLErS (MRN) .....cocueieeeeie et
15.3.2.2 Status REGISLEIS (SRN) ...eeuveceie et
15.3.2.3 Current Link Descriptor Address Registers (CLNDARN)........ccccceevene.
15.3.24 Source Attributes Registers (SATRN) ......ocvecveie v
15.3.25 Source Address RegIStErS (SARN) ......occveeeiecie e
153.25.1 Source Address Registers for RapidlO Maintenance Reads

LS () S
15.3.2.6 Dedtination Attributes Registers (DATRN) .....cccvoeececie v
15.3.2.7 Dedtination Address Registers (DARN) ......ocvvcvveece e
153.2.7.1 Dedtination Address Registersfor RapidlO Maintenance Writes

(DARN) .ottt e e bbb e b s
15.3.2.8 Byte Count Registers (BCRN) .....ocveiveeieieiece et
15.3.2.9 Next Link Descriptor Address Registers (NLNDARN)........ccccovveveeenenne.
15.3.2.10 Current List Descriptor Address Registers (CLSDARN)........cccvcvvveenene
15.3.2.11 Next List Descriptor Address Registers (NLSDARN) ......cccovevveevieenenne.
15.3.2.12 Source Stride Registers (SSRN) .....ccovveiveeee e
15.3.2.13 Destination Stride RegiSters (DSRN) .....vvveeveevceeseee e
15.3.2.14 DMA General Status Register (DGSR) ......ccceecvevieeiesieseesceese e evie e
154 FUNCLioNal DESCIIPLION.....c.eeieeieeeie ettt et sr e
154.1 DMA Channel Operation...........cccueceeieereeieseeeseesreeseeseese e ssae e seesneenns
154.1.1 Basic DMA MOde TranSfer ...

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

Freescale Semiconductor

XXVil



Contents

Paragraph Page
Number Title Number
154.1.11 SFe STl BT = 1Y Lo o L= T 15-29
154.1.1.2 Basic Direct Single-Write Start MOde.........cccoveeeviivenieeseee e 15-30
154.1.1.3 BasiC ChaiNiNg MOUE .........c.ocuiiieiieceecee et et ene e 15-31
154.1.1.4 Basic Chaining Single-Write Start MOde............ccovveverceenece e seee e 15-31
154.1.2 Extended DMA MOOE TraNSFEN ......coccveecee et srae e erae e 15-32
154.1.21 EXtended DITECt MOUE........cocueie i 15-32
154.1.2.2 Extended Direct Single-Write Start Mode..........cccoveeeveeiecie v 15-32
154.1.2.3 Extended Chaining MOGE............cooiiieeieeece e et 15-32
154.1.2.4 Extended Chaining Single-Write Start Mode...........ccceceeveeeesie v 15-33
154.1.3 External Control MOde TranSfer .......cccuee et 15-33
154.1.4 Channel Continue Mode for Cascading Transfer Chains...........cccocevvvceececenee 15-34
154.1.4.1 SF= S Lo 1Y, Koo [ T 15-35
15.4.1.4.2 (= 010 (=0 1Y Lo ST 15-35
154.15 (@ 0= 0T 2N oo g SR 15-35
15.4.1.6 BandWidth CONLIOL...........ocuuiiiciee it srbe e sbbe e erae e 15-36
15.4.1.7 (0T g 01 B 7 (= T 15-36
15.4.1.8 [llustration of Stride Size and Stride DIStANCE.........ccccveeveeecieee e 15-36
15.4.2 DMA Transfer INEEITACES. ... ..oiicvee ettt ettt s 15-37
15.4.3 [ N = o £ TSRS 15-37
154.4 1Y N BT o o] (] SR 15-37
15.4.5 Limitations and RESIICHIONS........cveiiieie ettt e erae e erae e erne s 15-40
155 [D\V/PANRSIVES (= 0 (M @00 0 ST (< (0] PSS 1541
155.1 UNUSUSI DIMA SCENAITOS .....ceeceieitiecieeeeeeesites et eesiressseeessseesssbeessabeesssseeessseessnns 15-43
155.1.1 DMA 10 500 COIE....c.uvviiirieeetieeetieeetee et e tee e s eeeesabe e sabe e s ssbe e e sbbe s e srbeessraeeens 15-43
155.1.2 [ AN (o 1 =1 1= 1 T 15-44
155.1.3 DMA to Configuration and Control REQISLENS.........cceeveceeiesie e 15-44
15.5.1.4 DIMA L0 12C ..o ee e ee e en e 15-44
155.15 (D1 AN (o 1 51U 7 A = 3 T 15-44
Chapter 16
PCI/PCI-X Bus Interface
16.1 (1100 18 (o R 16-1
16.1.1 (@Y7 VL= T 16-2
16.1.1.1 MPC8540 aS a PCI/X TNITTALON .......ceeiieie et erae e rae s 16-3
16.1.1.2 MPC8540 aSaPCI/X TaIGEL ....cceeeeecie et 16-4
16.1.2 =S 10| (=TSR 16-4
16.1.3 Y/ KoTo (=Y o) @] o7 = 1 Lo o 16-5
16.1.3.1 HOSH/AQENT MOGES.........coiieeiieeeeee ettt enaesr e nn e 16-5
16.1.3.1.1 [ (015 1Y/ oo [ T 16-6
MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1
XXviii Freescale Semiconductor



Paragraph
Number

16.1.3.1.2
16.1.3.1.3
16.1.3.2
16.1.3.3
16.1.34
16.1.35
16.1.36
16.2

16.3
1631
16.3.1.1
163.11.1
16.3.1.1.2
16.3.1.1.3
16.3.1.2
16.3.1.2.1
16.3.1.2.2

16.3.1.2.3
16.3.1.2.4
16.3.1.3

16.3.1.3.1
16.3.1.3.2
16.3.1.3.3

16.3.1.34
16.3.14

163.14.1
16.3.14.2
16.3.1.4.3
16.3.1.4.4
16.3.1.4.5
16.3.1.4.6

16.3.1.4.7
16.3.1.4.8
16.3.1.4.9
16.3.1.4.10
16.3.2
16.3.2.1

Contents

0 1 1Y/ Ko [ SO

Agent Configuration LOCK MOdE .........cccueveeverieeie e

PCI/X Bus Width (64-/32-Bit BUS) .......cccccevueiieeieeie s
PCI/X Arbiter (Internal/External Arbiter) .......ccoceeevceveevenceeeee e
PCI/X BUSMOGE......c.coieeiie ittt e e
PCI/X Signa Output HOId TimiNg ......ccceeeeierieneee e
PCI/X TMPEAANCE.......cceeeceeeeeeeee ettt et s se e e enaeenes
External Signal DESCIIPLIONS .....cccuvcueeiieeieiieee e ere st
Memory Map/Register DefiNItioNS.........cccccveeeeieereeie e
PCI/X Memory Mapped REJISIENS ........ccceeieriereeeieese et een
PCI/X Configuration ACCeSS REGISLEIS .....occveeeeieeie e
PCI/X Configuration Address Register (CFG_ADDR) ......ccccccveveenee.

PCI/X Configuration Data Register (CFG_DATA) ....ccccveieveeiereeen

PCI/X Interrupt Acknowledge Register (INT_ACK)....cccocveevecvereeenee.

PCI/X ATMU Outbound REJISLEN'S.......cceoereereereee e
PCI/X Outbound Trandation Address Registers (POTARN) ..............

PCI/X Outbound Trandation Extended Address Registers

GO TN 00) J T

PCI/X Outbound Window Base Address Registers (POWBARN)

PCI/X Outbound Window Attributes Registers (POWARN)...............
PCI/X ATMU Inbound REgISIENS........covviieeieceeeee e
PCI/X Inbound Trandation Address Registers (PITARN)...................
PCI/X Inbound Window Base Address Registers (PIWBARN) ..........

PCI/X Inbound Window Base Extended Address Registers

(PIWBEARN) <.ttt ettt s e e
PCI/X Inbound Window Attributes Registers (PIWARN) ...................
PCI/X Error Management REJISLENS........cccovereeieeiesie s sseeseeie e
PCI/X Error Detect Register (ERR_DR).....cccevevevveeriece e
PCI/X Error Capture Disable Register (ERR_CAP_DR)....................
PCI/X Error Enable Register (ERR_EN) ......ccovevviivvieieececece e
PCI/X Error Attributes Capture Register (ERR_ATTRIB) .................
PCI/X Error Address Capture Register (ERR_ADDR)..........ccccene...

PCI/X Error Extended Address Capture Register

(ERR_EXT_ADDR)...cciiitiiisieiire et seenes

PCI/X Error DataLow Capture Register (ERR DL) ....ccccvecvvevernennee.
PCI/X Error Data High Capture Register (ERR_DH)........cccccevveneee.
PCI/X Gasket Timer Register (GAS _TIMR) ....cooveevveceeieceee e
PCI-X Split Completion Timer Register (PCIX_TIMR).......cccceeneeee.
PCI/X Configuration HEader ............ccceeeeeiece e
PCI Vendor ID Register—Offset OX00.........cooereerieeieveereesiesse e

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

Freescale Semiconductor

XXiX



Contents

Paragraph Page
Number Title Number
16.3.2.2 PCI Device ID Register—OffSet OX02 .......cceevieeveereeieeie et seeeseese e 16-38
16.3.2.3 PCl Bus Command Register—OffSet OXO04........cceoveveeeieee e 16-38
16.3.24 PCI Bus Status Register—OffSet OXO0B6.........c.eveeverieereeie e sieesees e eree s 16-40
16.3.25 PCI Revision ID Register—Offset OX08 ..........ccoeeveeereeieeie e 16-41
16.3.2.6 PCI Bus Programming Interface Register—Offset OX09 ........cccccevvvcvvivccincenenee 16-41
16.3.2.7 PCI Subclass Code Register—Offsat OXOA........ooeeverceeeee e 16-42
16.3.2.8 PCI Bus Base Class Code Register—Offset OXOB .........cccveveeveeiersieere e 16-42
16.3.2.9 PCI Bus Cache Line Size Register—Offset OXOC.........cccvevveieveenerieeseeie e 16-43
16.3.2.10 PCI Bus Latency Timer RegiSter—O0X0D ........cccvcvveeerieereeie e seeeseeseese e ees 16-43
16.3.2.11 PCl Base AdAreSS REJISIENS ........ecuieiecie ettt e 16-43
16.3.2.12 PCI Subsystem Vendor ID REQISIEN .........cooeveeviiriceceee e 16-46
16.3.2.13 PCl SUDSYStEM 1D REJISIEN ....cveivirieeiieeeieiie et s e e 16-46
16.3.2.14 PCI Bus Capabilities Pointer REQISIEN .......ccccevveie e 16-47
16.3.2.15 PCI Bus Interrupt Lin€ REJISIEN ......ccveieeee e s 16-47
16.3.2.16 PCI Bus Interrupt PiN REJISLEN ........ccveieeie et se e e s 16-48
16.3.2.17 PCI Bus Minimum Grant (MIN_GNT) RegISter ........ccceevverveieviereeceereeie e 16-48
16.3.2.18 PCl Bus Maximum Latency (MAX_LAT) RegiSter ......cccevevieverieereee e 16-49
16.3.2.19 PCI Bus Function Register (PBFR) ........ccccovviiieieee e sees e ee e 16-49
16.3.2.20 PCI Bus Arbiter Configuration Register (PBACR).......cccooevievveceerece e 16-50
16.3.2.21 PCI-X Next Capabilities ID RegiSter—O0X60 ........ccverererieeinnerie e 16-51
16.3.2.22 PCI-X Capability Pointer RegiSter—O0X61 .........cccoeeiereeiieieeseeeee e neeseeas 16-51
16.3.2.23 PCI-X Command RegiStEr—0XB62.........cccceeeerieereeieeieeie e sreeseesseese e esee s sns 16-52
16.3.2.24 PCI-X Status REQISLEr—0XB4......ccueeieeie e e seeeseesseese e st e e e enaesreennn 16-52
164 FUNCLION@l DESCIIPLION.....c.eiiieeieceiestee sttt ere e sre e e e e e enaesraeneen 16-53
16.4.1 PCI/X BUS ATDITIEIION ...ttt s sttt sre s 16-53
164.1.1 PCI/X BUS ArbIiter OPEralioN .......cceeveeiesieeiesteeseesieeseee e sreesreessesseeseesseeneeenes 16-54
16.4.1.2 PCI/X BUS ParKiNg ....ocuveiieiiieieicceese ettt s e srae st sne e e e ense s enen 16-56
16.4.1.3 Broken Master Lock-Out (PCI ONlY) .....cooviieiiesiecceee e 16-56
16.4.1.4 Power-Saving Modes and the PCl ATDIter ........oovvcvieecece e 16-56
16.4.2 PCI BUS ProtOCO! ........couiiiiiiiie ettt s sr et sre s 16-56
16.4.2.1 BasiC Transfer CONTIOL.........coevieirieie e et s e 16-57
16.4.2.2 PCI BUS COMMEANGS.......oiviiiieiiesiireeiieeeiiesee e s s s e s se e e snenne s 16-57
16.4.2.3 FN 0 [0 (=55 1 o PSPPSR 16-59
16.4.23.1 Memory SPace AddreSSING......c.cueveeierrerieereee e sree e sse e e e ereesreeseeseenseeneens 16-59
16.4.2.3.2 PO IS o= o370 (011555 1 o SRS 16-60
16.4.2.3.3 Configuration Space AddreSSING ........ccveiereererieereere e e 16-60
16.4.24 DEVICE SEECTION ..ottt e e et e b 16-60
16.4.25 BYLe ALIGNMENL ..ottt et e e e enaesraenren 16-61
16.4.2.6 Bus Driving and TUMM@IOUNG .........c.cecuerueieeieseeeseeseeseesieesaesreeseessees e esseesessressees 16-61
16.4.2.7 PCI BUS TraNSACHIONS.......ccueieiieseirieetesieesisies e se et st sres et se e e naesnenaeas 16-61
MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1
XXX Freescale Semiconductor



Paragraph
Number

164.2.7.1
16.4.2.7.2
16.4.2.8
164.28.1
16.4.2.8.2
16.4.2.9
16.4.2.10
16.4.2.11
164.2.11.1
16.4.2.11.2
16.4.2.11.3
16.4.2.11.4
16.4.2.11.5
16.4.2.12
164.2.12.1
16.4.2.12.2
16.4.2.13
16.4.2.13.1
16.4.2.13.2
16.4.3
16431
16.4.3.2
16.4.3.3
16.4.34
16.4.35
16.4.3.6
16.4.36.1
16.4.3.6.2
16.4.3.6.3
16.4.3.6.4
16.4.3.7
16.4.3.8
16.4.38.1
165

1651
16511
16.5.1.2
165.1.3
16.5.2
16.5.3

Contents

PCl Read TranSaCtioNS .........cccvviieiereeieie e e

PCl WITE TranSaCtiONS........cccevereeie e s s
TransaCtion TErMINGLION ........coviriie e e e
Master-Initiated TErMINALION .........coeririre e e
Target-Initiated TermiNation...........ccceeeeereeesee e

Fast Back-t0-Back TranSaClioNS..........cocuoevereeresieresiisesie e
Dual AdAress CYCIES........veeeieeie e siee e see e eesvae st e e e enaesraesne e
Configuration CYCIES.........ciueiiieecee ettt
PCI Configuration Space Header ..........ccccovvvveiivcie s
Accessing the PCI Configuration Space in Host Mode.......................

PCI Configuration in Agent and Agent Lock Modes.........cccccccveeuenee.

PCI Type 0 Configuration Trangation............cceecereeverreesieesiesiesenenens
Type 1 Configuration Translation...........cccecveeerceeresieseeseeeseeseee e
Other BUS TranSaCiONS........ccverieieriiiesieseie st sttt sr e e
Interrupt-Acknowledge TransactionS..........cccceevevceerecieseeseesceeseeins
Special-Cycle TranSaCtioNS ........cccceeveeeeieseeseeseesse e s see e

PCI EITOr FUNCHIONS......uiitiiteiieeeie ettt sre e

o O = USROS
[T 0 g = 00 1o S
PCI-X BUS ProtOCOI .......ccoiiiiiieiie ittt
[ O Ty G = 011011 070! 1o | S
PCI-X Command ENCOTINGS ......cceverriereeriieieeseeseeiesreeseesseeseese e sseeneens
PCI-X ALrDULE PRaSe.......ccoiuiiiiieee et
PCI-X TranSaCHIONS.......ueiverieeuireeieeseee sttt e b sse s e sre s srenaeas
PCI-X Wait State and Termination RUIES.............ccooeeirieinine e
PCI-X Split TranSaCtioNS........cccceeieeeeiieieeseesseeseee e sree e se e eseesreeses
SPlT RESPONSE ...t ctee sttt e st st e e e ae s sre e e e e
Completion AdArESS........ccciireeieeceee e e
Completer AtIHDULES .........ooeeeeeeecece e
Split CoMpPIEtion MESSAGES .....cocvveeeerieeieerie et e et e e
PCI-X Configuration TranSaClioNS..........cccevveeeeereeiieseesieeseesieeseeseessee e
PCI-X EIror FUNCLIONS.........coviiiiereiie et s s
T 0 = 00 1o R
Initialization/Application INfOrmMation...........ccccceveeveeieenceere e
Power-On Reset Configuration MOES..........cccceveeveereeieeie e
HOSE IMOTE ...t e st st e
0 1 1 1Y/ o [ SRS
Agent Configuration LOCK MOGE..........cccceieeienieiieseeceeeee e e
NoNposted WHLES IN PCI-X .......oviieiiece et
PCI-X Outbound Read Transaction Alignment...........cccoevveeerieecienieveneneenn

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

Freescale Semiconductor

XXXI



Contents

Paragraph Page
Number Title Number
16.5.4 PCI-X Inbound Reads that Cross Window Boundaries............ccoceceveiesenenienins 16-101
16.5.5 Bridging Between RapidlO and PCI/X ..o e 16-101
Chapter 17
RapidlO Interface

17.1 L0087 1o o FO TSP 17-1
1711 OVEBIVIBIV ..ttt et eh et et e bbbt b et ettt st e b b e neene e 17-1
17.1.2 [0 Lo (K@ I =111 o oo | SO 17-4
17.1.3 RapidlO INterface FEALUIES...........ccceieee e ce et sr e 17-4
17131 SUPPOIE FEALUINES .......eeeeeeie e ctee st ee et e et st e e e en e erae st e e nneseeneenae s 17-4
17.1.3.2 Features NOt Implemented...........covcevie e e 17-5
17.1.4 RapidlO MOdeS Of OPEIalioN ........cceieeueeieieseesieeseeseee e sree e s e se e esaesreeseeseenns 17-5
17141 Transmit ClOCK-SElECt MOE.........c.coiiiiiiieiie e e e 17-5
17.1.4.2 CRC CheckiNg MOOES..........coiieieieeie e se ettt sae e erae st e et ereesre e 17-5
17.1.4.3 Error Checking Disable MOdE...........covieie et 17-6
17.1.4.4 Output Port ENaDIE MOUE...........coueeiieeeseceseee ettt 17-6
17.1.45 Output Port Driver Disable MOGE.........cccoeoeiiee e 17-6
17.1.4.6 ACCEPL Al IMOUE. ..ottt sttt e e e et enaeeren 17-6
17.1.4.7 Packet Response Time-Out Disable Mode..........ccooeeeiieviiviceesece e 17-6
17.1.4.8 Link Response Time-Out Disable MOde.........ccccveierieiieieeceee e 17-6
17.2 External Signal DESCIIPLIONS .....cccueeveiieriieieiseeeeseeeesaesreesee e e e e eseesaesreesreeseesneeseensens 17-7
17.2.1 SIGNAIS OVEIVIEW ...ttt sttt et e s e st e e e e e e esaeeseesse e e e s seenseenaeesennnens 17-7
17.2.2 Detailed Signal DESCIIPLIONS .....cc.ceceeieeie e se e st see e e se e aeesae s sre e e 17-8
17.3 Memory Map/Register DEfINITION .........ccvveeeieeriirece et 17-9
17.3.1 ATChIteCtUral REJISIEIS ... .oieeece ettt sr e e s 17-13
17311 Device Identity Capability Register (DIDCAR).......ccceveiverece s vieereesceese e 17-13
17.3.1.2 Device Information Capability Register (DICAR)......ccccovevevievirierceee e 17-14
17.3.1.3 Assembly Identity Capability Register (AIDCAR) .....covevceeiieee e 17-14
17.3.14 Assembly Information Capability Register (AICAR) ......ooveceeeeecececieveeee 17-15
17.3.15 Processing Element Features Capability Register (PEFCAR) ......ccccevveivevvenene. 17-15
17.3.1.6 Switch Port Information Capability Register (SPICAR)......cccccvvevevvececieveeeen 17-17
17.3.1.7 Source Operations Capability Register (SOCAR)......ccovveevirieereee e see e 17-17
17.3.1.8 Destination Operations Capability Register (DOCAR).......ccccvevvvveeriveieeiecieee 17-19
17.3.1.9 Mailbox Command and Status Register (MSR) .......ccccovvvivvieece e 17-22
17.3.1.10 Port-Write and Doorbell Command and Status Register (PWDCSR)................. 17-22
17.3.1.11 Processing Element Logic Layer Control Command and Status

Register (PELLCCSR) ....ccveieieiiie et 17-24
17.3.1.12 Local Configuration Space Base Address 1 Command and Status

Register (LCSBALCSR).....couiiiiiieieeeieiese et s seenes 17-24

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

XXXii Freescale Semiconductor



Paragraph
Number

17.3.1.13
17.3.1.14

17.3.1.15
17.3.1.16

17.3.1.17
17.3.1.18

17.3.1.19
17.3.1.20

17.3.1.21

17.3.1.22
17.3.1.23
17.3.1.24
1732
17321
173211
173212
17.3.2.1.3
17.3.2.2
173221

173222

17.3.2.2.3
173224

173225
17.3.2.2.6
17.3.2.3

173231
173232

17.3.2.3.3

Contents

Title

Base Device ID Command and Status Register (BDIDCSR) ...................

Host Base Device ID Lock Command and Status Register

(HBDIDLECSR) ...t ittt st sre e s s sessesseseenes
Component Tag Command and Status Register (CTCSR).......cccvveeeveennene

8/16 LP-LVDS Port Maintenance Block Header 0 Command and

Status Register (PMBHOCSR).........cooeieiieciececcceee et

Port Link Time-Out Control Command and Status Register

IR L0 S0is =) N

Port Response Time-Out Control Command and Status Register

(PRTOCCSR) ...veiiiieerieieeieiee et seeses e s e st e s sessesseseenen
Port General Control Command and Status Register (PGCCSR) .............

Port Link Maintenance Request Command and Status Register

(PLMREQCSR) .oovvocoreeeeeeeesreesesseseesesssesssssessssssessssesseeseesssseesseseessssee

Port Link Maintenance Response Command and Status Register

GRS = 0 =) T

Port Local AcklD Status Command and Status Register (PLASCSR)

Port Error and Status Command and Status Register (PESCSR) ..............
Port Control Command and Status Register (PCCSR).........ccccovvvvveieennnne
IMmplementation REJISLEIS........ccocveieeeeie et enee s
GENEral REJISIENS....ccueiecie ettt ettt e e sre e e e e ene s
Configuration RegISter (CR) ....cceeveiiive et

Port Configuration Register (PCR)........ccceveeierienieeeseee e

Port Error Injection Register (PEIR) ......ocoevevce e
ATMU REJISIES ... oo cee ettt s ettt se e snaesreenre e

Rapidl O Outbound Window Trandation Address Registers 0-8

(ROWTARN) ..o eeeeee e sesseeesesseessssesseesessesseeseessessssee e eseesees

Rapidl O Outbound Window Base Address Registers 1-8

(ROWBARN) ... seeeeee e sseessseee s sssseessessessesee s eseesees

Rapidl O Outbound Window Attributes Registers 0-8 (ROWARnN)
Rapidl O Inbound Window Trandation Address Registers 04

(RIWTARN) c.ocooeeeeeee e eeeeee e seeseee e sseesssseeseeseess s essessssee e eseesees

Rapidl O Inbound Window Base Address Registers 1-4

((RUNTATA= 7N 5 () I
Rapidl O Inbound Window Attributes Registers 04 (RIWARnN) ..........
Error Management REQISLENS.......cccveueiieresiesieeree e ese st s se e
Port Notification/Fatal Error Detect Register (PNFEDR)..........ccc.c......

Port Notification/Fatal Error Detect Disable Register

[N 01 =)

Port Notification/Fatal Error Interrupt Enable Register

LN

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Page
Number

Freescale Semiconductor

XXxiii



Contents

Paragraph Page
Number Title Number
17.3.2.3.4 Port Error Capture Status Register (PECSR) ......cccoevvvvvicece v 17-52
17.3.2.35 Error Packet Capture Register O (EPCRO) .......ccoveeievieveeeeeeeee e 17-52
17.3.2.3.6 Error Packet Capture Register 1 (EPCRL) .......ccovveieieieieeceeceee e 17-53
17.3.2.3.7 EPCR1—Type 1 Packet FOrmMat ..........cccoeveveeiieeiesie e seese e stee e enne e 17-53
17.3.2.3.8 EPCR1—Type 2 Packet FOrMaL ...........cceeveieeiieeie e seese et see s enne e 17-54
17.3.2.3.9 EPCR1—Type5 Packet FOrmMat ...........ccoevvveeiieeie e cceese e e 17-54
17.3.2.3.10 EPCR1—Type 6 Packet FOrmMat ...........ccooveeeeieeie e 17-55
17.3.23.11 EPCR1—Type 8 Request Packet FOrmMat ..........cccevveveerieeiecie s e esie e 17-55
17.3.2.3.12 EPCR1—Type 8 Response Packet FOrmat..........cccoevvvveereeceeieseeseesieeseenes 17-56
17.3.2.3.13 EPCR1—Type 10 Packet FOrmMat ..........cccceveeiieeieviesee e et 17-56
17.3.23.14 EPCR1—Type 11 Packet FOrmat .........cccccveceeieeieeieseeeseeseese e see s seenean 17-57
17.3.2.3.15 EPCR1—Type 13 Packet FOrmMat .........ccccceveecieeie et 17-58
17.3.2.3.16 Error Packet Capture Register 2 (EPCR2) .......ccovvievivieeieee e seeseesie e 17-58
17.3.2.3.17 EPCR2—Type 1, 2, or 5 Packet FOrMaL..........cccoceveeveerieeneee e seesie e 17-58
17.3.2.3.18 EPCR2—Type 6 Packet FOrmMat ...........cocveveeiieeie e et se e 17-59
17.3.2.3.19 EPCR2—Type 8 Request Packet FOrmMat ..........cceeeeveeeveeseeseeie e seeesesseeeees 17-59
17.3.2.3.20 EPCR2—Type 8 Response Packet FOrmat...........ccoevveeeereecesieseesesieeseen 17-60
17.3.2.3.21 EPCR2—Type 10 Packet FOrmMat ..........ccceveecieiiesiesc e et 17-60
17.3.2.3.22 EPCR2—Type 11 or 13 Packet FOrmMat.........cccocvueveeveesieenece e seee s ese e 17-61
17.3.2.3.23 Port Recoverable Error Detect Register (PREDR)........ccccveeveievievevcecieenne 17-61
17.3.2.3.24 Port Error Recovery Threshold Register (PERTR) ......ocovveeveevevnece e 17-64
17.3.2.3.25 Port Retry Threshold Register (PRTR)......cccveieiieiiesicieereee s enie e 17-64
17.3.3 RapidlO Message UNit REQISIENS.......c.ccueiiirereieieeeeee e stee st es e srae s e e e e 17-65
17331 Rapidl O Outbound MesSsage REJISLENS. ......ccueveereereereeie e sree e 17-65
173311 Outbound Mode Register (OMR).......coveveereeeeee e stee st s e e 17-65
17.3.3.1.2 Outbound Status RegiSter (OSR).....ccueveeievieieirieere e eee st erae e e 17-67
17.3.3.1.3 Outbound Descriptor Queue Dequeue Pointer Address Register

(15105 N ) SRRSO 17-68
17.3.3.1.4 Outbound Unit Source Address Register (OSAR) .......ccovveevevrevniecre e 17-69
17.3.3.1.5 Outbound Destination Port Register (ODPR) ......cccccevvivevieeece e 17-70
17.3.3.1.6 Outbound Destination Attributes Register (ODATR) .......cocveveeievieveereereen 17-70
17.3.3.1.7 Outbound Double-Word Count Register (ODCR) .......ccceveevevveerece e 17-71
17.3.3.1.8 Outbound Descriptor Queue Engqueue Pointer Address Register

(ODQEPAR) ...ttt et st sttt e e e 17-72
17.3.3.2 Rapidl O Inbound Message REQISIENS .........ccueviiieiieeece et 17-72
17.3.3.2.1 Inbound Mode RegISter (IMR) ......cooeeieece et 17-72
17.3.3.2.2 INnbound Status REGISLEr (ISR) ....ecveiecieecie et 17-74
17.3.3.2.3 Inbound Frame Queue Dequeue Pointer Address Register

(TFQDPAR) ...ttt sttt st e st bt e st sr e enen 17-75

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

XXXIV Freescale Semiconductor



Contents

Paragraph Page
Number Title Number
17.3.3.24 Inbound Frame Queue Enqueue Pointer Address Register

(IFQEPARY) ...ttt sttt et s s st et ne e nne e 17-76
17.3.3.3 RapidlO DOOrbEll REGISLEIS .....oceeeeceie sttt en 17-77
17.3.33.1 Doorbell Mode Register (DMR).......coiiieiieeie et ee e ene e 17-77
17.3.3.3.2 Doorbell Status Register (DSR) .....cooviceereiieeieciesieseesseesees e eie e e seeneas 17-78
17.3.3.3.3 Doorbell Queue/Dequeue Pointer Address Register (DQDPAR)..........cc.c...... 17-79
17.3.3.34 Doorbell Queue Enqueue Pointer Address Register (DQEPAR) ........cccu...... 17-80
17.3.34 Rapidl O Port-Write REQISIEY'S. ......cceeiecie e sttt st sree e 17-81
17.3.34.1 Port-Write Mode Register (PWMR).......ccviieieciesie st se e 17-81
17.3.34.2 Port-Write Status Register (PWSR)........ccvicieiecesie et 17-82
17.3.34.3 Port-Write Queue Base Address Register (PWQBAR)........ccocevvvceececieneeenn 17-83
174 FUNCLION@l DESCIIPLION......eiiieeieceieetie ettt st e e ereesr e ne e e e e enaenraenes 17-83
174.1 Rapidl O Transaction, Packet, and Control Symbol Summary ..........cccccevevecernenee. 17-83
175 ez o [0 @ 2 g o o o= S 17-89
175.1 General FUNCHONAlITY LiStS.....cccveiieieiiesiierese et 17-89
175.1.1 8/16 LP-LVDS Layer Functionality ListS........ccceveererieeneee e seesee e ese e 17-91
175.2 Common Transport Layer Functionality LisStS.......cccooveieeievievisceeceee e 17-98
175.3 Logical Layer FUNCLiON@lity LiStS......ccccoeviiieiiiceercee e 17-100
17531 Logical Layer Source Transaction SUPPOrt LiSt........ccccvveeverveereecesiesenseeseen 17-101
175.3.2 Logical Layer Extended FUNCLIONAIILY .....ccccceveeeieeiecie e 17-101
17.6 [ 0 L0 [ B 0] SRR 17-102
17.7 ATMU (Address Tranglation and Mapping UNit) ........ccccveveveevenieenieesiesie e 17-106
1771 Outbound ATMU Trangation .........c.ccoevieeienneeiereeie e e s 17-106
17.7.1.1 Outbound ATMU BYPass MOUE..........ccccceeieereeieciesieeseesiees e ese s st seanne e 17-107
17.7.1.2 Outbound Special Transactions and Requirements..........ccccceveveeerieereeeeseeenen 17-107
17.7.2 INbouNd ATMU Translalion..........coceeeririenineeie et 17-107
17721 Inbound ATMU LCSBALCSR WINAOW.........ccererrerierenierieserrereseesiseseeenessenene 17-108
17.7.2.2 INbound ATMU BypPass MOGE.........ccccoveiiererieeneeeeee e s e 17-108
17.7.2.3 Inbound Special Transactions and ReqUIremMents...........cccccvveerveereeieseeeseesneenne 17-108
17.7.24 ATMU Boundary CroSSiNg EFTOIS.........cccueieeievieresieeseeie e seeeseesseeseeseessaesees 17-109
17.8 RapidIO MESSAgE UNIL........ooceeieceie ettt st e e e ene e sr e se e eneenae s 17-109
1781 OVEBIVIBI ...ttt sttt eh et st et e bbbt a et e st et nr e b sb e 17-109
17.8.2 MeESSAgE UNIt FEALUIES. .......ccueeeie ettt e sr e e e e enee s 17-110
17.8.3 Message Unit Modes of OpEration..........cccueeeeeeierresieeneee e see s e 17-111
17.8.4 RapidlO Messaging DESCIIPLION. ......ccueeierieieseecee e ee et sr e 17-111
178.4.1 Data Message CONIOIEN ........ccueeierieseecee et e e 17-111
17.8.4.2 Outbox Controller OPEratioN..........ccecceeruerieeriesie e ese e esae s seeenes 17-111
178.4.2.1 Direct MOde OPEratioN.........cceeueieereiieeseesieeseeeesee e seesseese e e esaesreeseeseenns 17-112
178.4.2.2 Chaining Mode OPEration ..........ceeeecieeeeriesieseeseesseeseese e sreesre e e sseenaeenees 17-112
17.8.4.2.3 Switching Between Direct and Chaining MOdES...........cccevveeieeieneeieesceenene 17-115

MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1

Freescale Semiconductor XXXV



Contents

Paragraph Page
Number Title Number
17.8.4.2.4 (DS o ] o (o g o 0= TSSO 17-115
17.8.4.2.5 Outbox Controller INLEITUPLS .......eereeeveeeeee et 17-116
17.8.4.2.6 Specia Error Case CONAItiON .........ccccveeeeieeiesiesieeseesceese e se e 17-117
17.8.4.3 INDOX Controller OPEratioN..........cccueveereiiieieerieese e e e ee s 17-117
178.4.3.1 Retry Response CONAItIONS .........coveverieereerieeseeeetee e seesseese e sree e seenns 17-118
17.8.4.3.2 Error Response CoNditioNS..........covevereeieesieere e stee st ese e s 17-118
17.8.4.3.3 INDOX CoNtroller INLEITUPLS........coieeie et et 17-118
17.8.4.3.4 Data Message Controller Limitations and Restrictions..........c.cccecevveveernene. 17-119
17.8.4.4 Doorbell Message CoNtroller .........c.oieieiie e 17-119
178.44.1 INnbound Doorbell RECEPLION .........ccceeveiecie e e 17-120
17.8.44.2 Doorbell Queue ENtry FOrMEL .........cccvveeverieereee e seee e s 17-120
17.8.44.3 Retry Response CONAItIONS .........ccvevirieereerieeneeeeee e e e e e e 17-121
17.8.4.4.4 Error Response CoNditioNS..........coveverieeieesieese e seee e e 17-121
17.8.44.5 Doorbell Controller INTEITUPLS.......vevveieereerieereee et 17-121
17.8.45 Port-Write CONtroller SETUCLUIE ........cuovviieie et e e 17-121
179 Initialization and Application INFOrMaLioN .........cccuvveeierie s e e 17-122
Part IV
Global Functions and Debug
Chapter 18
Global Utilities
18.1 OVEIVIBI ...ttt e bt bttt s et et se e b et eb et st e e et se e nb e ne b 18-1
18.2 Global UtHHITIES FEALUIES........ocvieeciieeee ettt e e 18-1
18.2.1 Power Management and BIOCK DiSabIES............cocvveeereeie e 18-1
18.2.2 Accessing Current POR Configuration SEttingsS.........ccovvveeereeresiesenseesseese e 18-1
18.2.3 GENEIal-PUIPOSE 1/O ...ttt sttt e e sr e e e e e e enne s 18-1
18.2.4 Interrupt and Local Bus Signal MUItipleXing ........cccceveeieeiesieeseesceeseee e 18-2
18.2.5 ClIOCK CONLIOL......eutiitiie ettt e et e e ea e 18-2
18.3 External Signal DESCIIPLIONS .....cccuveveiiesieereesieeeeseeeesesreesteese e e eseeseesreesreeseesseeseensens 18-2
18.3.1 0= Y @ AV V= S PR 18-2
18.3.2 Detailed Signal DESCIIPLIONS .....cc.cciveieeiecie e eee st ee e e sreesre e e 18-2
184 Memory Map/Register DEfINITION .........ccvvveerieriereee e 18-3
184.1 REGISIEr DESCIIPLIONS.....cevieiectiectiesie ettt et e e es e sraesreeeenns 18-4
184.1.1 POR PLL Status Register (PORPLLSR) ......ccccoeiirinierestireeiie e 18-4
184.1.2 POR Boot Mode Status Register (PORBMSR).........coocevviieeecie e seeereeseesie e 18-5
18.4.1.3 POR 1/0 Impedance Status and Control Register (PORIMPSCR) ...........ccccc....... 18-6
184.1.4 POR Device Status Register (PORDEV SR).........cccooveeiieviereecceese e 18-7
184.15 POR Debug Mode Status Register (PORDBGMSR) .......ccccovvvceerececie e 18-9
MPC8540 PowerQUICC Il Integrated Host Processor Reference Manual, Rev. 1
XXXVi Freescale Semiconductor



Contents

Paragraph
Number Title
18.4.1.6 General-Purpose POR Configuration Register (GPPORCR)................
184.1.7 General-Purpose 1/0 Control Register (GPIOCR) ......ccccoveeeeieviieinene
18.4.1.8 General-Purpose Output Data Register (GPOUTDR)........ccccovvvveeenens
18.4.1.9 General-Purpose Input Data Register (GPINDR).........cccccvvveieciennenne.
18.4.1.10 Alternate Function Signal Multiplex Control Register (PMUXCR)
184.1.11 Device Disable Register (DEVDISR) ......cccocvvvevieeceee e
18.4.1.12 Power Management Control and Status Register (POWMGTCSR)
18.4.1.13 Machine Check Summary Register (MCPSUMR).........cccccevvvveienen.
18.4.1.14 Processor Verson Register (PVR) ...cc.eovvvveveeceeceee et
18.4.1.15 System Verson RegIStEr (SVR)....coveieeiece et
18.4.1.16 Clock Out Control Register (CLKOCR) .....cceeveiievieieeieee e evee e
18.4.1.17 DDR DLL Control Register (DDRDLLCR) .......cccovininineeieeeie e,
18.4.1.18 Local BusDLL Control Register (LBDLLCR).......cccoccevveveeiecriereenne
185 FUNCtional DESCIIPLION.......eieeieeieeeieceie st sre s
185.1 POWEr ManagemMeNT ........coceiiieiieeeeeitee sttt
185.1.1 Relationship Between Core and Device Power Management States
185.1.2 CKSTP_IN IsNot Power Management.........c.ccceeceereennensensinesnieesneens
185.1.3 Dynamic Power Management...........ccccvv