®

IBM PowerPRS Q-64G Packet Routing Switch
Datasheet

Preliminary
December 20, 2001



© Copyright International Business Machines Corporation 2001

All Rights Reserved
Printed in the United States of America December 2001

The following are trademarks of International Business Machines Corporation in the United States, or other countries,
or both.

HyperBGA IBM Logo
IBM PowerPRS

InfiniBand is a trademark of the InfiniBand Trade Association.
IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers (IEEE).
Other company, product and service names may be trademarks or service marks of others.

All information contained in this document is subject to change without notice. The products described in this document
are NOT intended for use in implantation or other life support applications where malfunction may result in injury or death
to persons. The information contained in this document does not affect or change IBM product specifications or warran-
ties. Nothing in this document shall operate as an express or implied license or indemnity under the intellectual property
rights of IBM or third parties. All information contained in this document was obtained in specific environments, and is
presented as an illustration. The results obtained in other operating environments may vary.

While the information contained herein is believed to be accurate, such information is preliminary, and should not be
relied upon for accuracy or completeness, and no representations or warranties of accuracy or completeness are made.

Note: This document contains information on products in the sampling and/or initial production phases of
development. This information is subject to change without notice. Verify with your IBM field applications
engineer that you have the latest version of this document before finalizing a design.

THE INFORMATION CONTAINED IN THIS DOCUMENT IS PROVIDED ON AN “AS IS” BASIS. In no event will IBM be
liable for damages arising directly or indirectly from any use of the information contained in this document.

IBM Microelectronics Division
1580 Route 52, Bldg. 504
Hopewell Junction, NY 12533-6351

The IBM home page can be found at
http://www.ibm.com

The IBM Microelectronics Division home page
can be found at http://www.chips.ibm.com

prsg-64g.01title.fm.
December 20, 2001


http://www.ibm.com
http://www.chips.ibm.com

List of Figures
List of Tables

1. General Information
1.1 Features
1.2 Description
1.3 Ordering Information
1.4 Conventions and Notation

2. Architecture
2.1 System Application
2.2 Internal Structure

Preliminary

Contents

2.2.1 Unilink Interface
2.2.2 Shared Memory

2.2.3 SEQUENCET ..oeiiiiiiiiee ettt
2.2.4 Address Managers

2.2.5 Input Controllers

2.2.6 Output Queue Access Managers
2.2.7 Output QUEUES .....eoviiiiiiiieiieee e
2.2.8 Output Queue Scheduler and Credit Table
2.2.9 Output Controllers
2.3 Multiple-Device Configurations
2.3.1 512-Gbps Configuration
2.3.2 256-Gbps Configuration
2.3.3 Master/Slave Synchronization with Multiple Devices

2.3.3.1 Sequencers

2.3.3.2 Shared Memory Addresses

3. Functional Description

3.1 Packet Types
3.1.1 Data Packets ......ccccccvvveieiiiiiiiciciieeeeeeeeeeee,

3.1.2 Control Packets
3.1.3 Service Packets

3.1.41dle Packets ........cccccovriieeiiinieee e
3.2 Physical Interface and Packet Processing
3.3 Packet Format According to Packet Type
3.3.1 General Packet Format Information
3.3.1.1 Packet Header
3.3.1.2 Flow Control Flywheels
3.3.2 Flow Control Flywheels for Grants Carried in Ingress Packets
3.3.2.1 Subport Grant Type/Subport Flywheel
3.3.2.2 Grant Priority Flywheel
3.3.3 Ingress Ildle Packet Format
3.3.4 Ingress Data Packet and Control Packet Format
3.3.5 Ingress Service Packet Format

prsg-64g.01TOC.fm
December 20, 2001

IBM PowerPRS Q-64G

Packet Routing Switch

Contents
Page 3 of 199



IBM PowerPRS Q-64G

Packet Routing Switch Preliminary
3.3.6 Flow Control Flywheels for Grants Carried in Egress Packets .........cccococeeeviiiieiiiiiine e, 36
3.3.6.1 Extended Output Queue Grant FIYWheel ...........occcooiiiiiiiiiiii e 37
3.3.6.2 Output Queue Grant Priority FIyWheel ... 37
3.3.6.3 Subport Grant Type/Priority FIYWheEel .........ccoeeiiiiieeiieee e 37
3.3.6.4 Subport Grant Port FIYWNEE! .........uviiiiiiiei i ee e e 38

3.3.7 Egress ldle Packet FOMMAL ... 39
3.3.8 Egress Data Packet and Control Packet Format ..........cccoiiiiiiiiiiii e 44
3.3.9 Egress Service Packet FOrMaAt .......oooo it 45

3.4 INgress FIOW CONION ........oiiiiiiiiiiniicsni s s s s s ns s e s n e s e n e e 47
3.4.1 OULPUL QUEUE GIFANTS .....eiiiiii ittt ettt et e e e s sae e e st e e st e e s bt e e e bbeesneeeesnnes 47

R B2 |V L= o Lo ] YA €] = o = TP TTR 48

B0 O VL= 1= T = | RS 48
3.4.4 Shared MemOIY OVEITUN .......ooiiiiiiiiie ettt ee ettt e e et be e e e s be e e e e abee e e e s sabeee e e ennnees 49
3.4.5 FIOW CONLrOl LATENCY ...eeiiiiiiiiieie ittt ettt et ettt et e s e e st e e e enn e e e nanes 49
RO G = 1o T I 1 T o= U (o SR 49
3.4.6.1 Best-Effort DIiSCard COUNEIS ........ooiiiiiiiiiiiiiiie ettt e s seeeee e s 50
3.4.6.2 Best-Effort Discard ThreSholds ..........cooi e 50
3.4.6.3 Best-Effort DIiSCard Filters ......... .. et 51

3.5 Egress FIOW CONIOl ......cccciiiiiiemiiiiiimnnninssss s inssss s sssss s s sass s s am s s s ams s s amn s s amna e e s samnns 52
0 TS T S 1= T I = RS 52
3.5.2 Send Grant ANtiISTIrEAMING ....c.ocueeiiiiieiiii ettt ettt e e e e an e e e bb e e rne e e eanes 52

R TR T 7 (=Y 11 A =1 o - S SRS 53

3.6 SUDPOIrt FIOW CONTIOI ......ooiiiiiiiiiiimr s s smn s s nn s s s amn e e amn s e e s nmnns 53
3.7 Flow Control Information SUMMATY .........oiiiiiiceciriercceerrrsssme s sssssse s ss s ssme s sessmme s sesssmms e s s snnsmnes 54
SR - T2 (= 2 L= o= o (o o 54
3.8.1 Data Packet RECEPIION .......ceiiiiiiieiee e 55
3.8.2 Control and Service Packet RECEPLON ......ccooiiiiiiiiiiii e 55

e - 1o =T I = 1] 11T =TT 56
3.9.1 OULPUL POIt SEIVICING ...eeeiiiieiiiiie ettt ettt sttt e st e s b e e e bb e e snneeesnnes 56
3.9.2 Control and Service Packet TranSmIiSSION .......c.ccoiiiiiiiieiiieieniee e 56
3.9.3 Idle Packet TranSMISSION ......ccoieiiceiiiiiiieiee e e e e e e e e e e e e s e e e e e e e e e e e sessnnreereeeaeeeeeeeenan 56
R IR B oY) 110 o T - ][ PSR 56
3.10 Side Communication Channel ... s s s e e 57
3.11 SWItChOVEr SUPPOIT ....eeeeiiiiiiii i s s sn s e s s r s amm e e mn e e e s nann e 57
3.11.1 Scheduled SWItChOVEr PrOCESS ......cooiiuiiiiiiiiiiiee et 58
3.11.1.1 Phase 1: Rerouting Traffic to One Switch Plane ........ccccccvvmmimniciicmmnnnnnsmsnnncenene 59
3.11.1.2 Phase 2: Modifying the Load-Balancing Configuration .........c.ccccouvicmmnscnnincnnnnsaenn. 60
3.11.1.3 Phase 3: Resuming Traffic on Both Switch Planes ...........ccccvveimiciimniscnniiinnnienn 60

4. Programming INterface .........ccoccoemmimiiinisssssnnssss s s 61
4.1 SHI Instruction REQISIEr .......ccciicciiiiimiiiiincs s s s s s e 61
4.2 SHI Instruction EXECULION ........cocoiiiiiiiiiiiccc s ssmss s s mmmmn s s s e s s e smmmmmmnn e e 62
4.3 SHI Parity CRECKING ......cccccrriiissmmriiiismsnsissssss s inssssss s sassssss s s ssass s e samss s sa s sass s s sasans e s snssnnsssnsssnnnes 62
4.4 SHI Parity Generation .........ccccciccmiimminsnississs s s sas s s s ss s s s s san s s san s sssan s ensmnn s 62
5. Register DeSCriplioNs ... s 63
5.1 SHI Internal RegiSters ... s s s s e s s e 67
5.1.1 Internal PLL Programming REQIStEr ..........ooiiiiiiiiiiiiiee e 67
5.1.2 Internal PLL Status ReQISTEr ......coiiuiiiiiiiieeie e 67
Contents prsg-649.01TOC.fm

Page 4 of 199 December 20, 2001



Preliminary

5.1.3 Unilink PLL Programming Register ........ccccccooiiiiiiiinennnenen.
5.1.4 Unilink PLL Status Register .........ccocviiiiiiniiie e,
5.1.5 Reset ReQiSter .....coooiiiiiiiiiieie e
5.1.6 BIST Counter Register ........ccccooviiiiiiiiiiie e
5.1.7 BIST Data Register ......ccccoeiiiiiiiiieee e
5.1.8 BIST Select RegiSter .......cccoiiiiiiiiiiiiiee e
5.2 Unilink Programming Registers ........cccoummmmmmniinnnssicsssssscmnnnnnnn
5.2.1 UL Global RegiSter .......cccoiiiiiiiiiiiee e
5.2.2 UL Errors RegiSter ...
5.2.3 UL PLL Unlock RegiSter .........cceiiiiieeiiiiiiiiee e
5.2.4 UL TxPort Driver Enable Register .........ccccccoviiiiiiiiiiieenennnne.
5.2.5 UL TxPort Attachment Enable Register ..........cccccoiiiiernn
5.2.6 UL TxPort Parameters Register ..........ccccoiiiiiniiiiiieie
5.2.7 UL TxPort BIST Request Register .........ccocovrvieiiiiiiniiennen,
5.2.8 UL TxPort BIST Error Register .......cccoovvevieinee e
5.2.9 UL TxPort Reset BIST Error Register ........ccccoevviicviiinnennnen.
5.2.10 UL RxPort Attachment Enable Register .........ccccccvviiiennnns
5.2.11 UL RxPort Byte Alignment Done Register ...........ccccoveeennnee
5.2.12 UL RxPort K28.5 Spacing OK Register ..........ccccoevvriivrennnn.
5.2.13 UL RxPort LU Deskew Register .........cccccoriiieiiiiiineeeene.
5.2.14 UL RxPort Data Mode Register ........cccocviieiiiiiieeiiiiiiieeeis
5.2.15 UL RxPort Data Valid Register .........cccoveviiiiiiieeiiieee e
5.2.16 UL RxPort Signal Lost Register ..........ccccvveiiiiiinceniceeee
5.2.17 UL RxPort Invalid K Character Register .........cccccocoeerrierennnn.
5.2.18 UL RxPort Synchronization Lost Register ...........ccccoecevennen.
5.2.19 UL RxPort Code Violation Register .........ccccoecviriiieriiiennnnen.
5.2.20 UL RxPort BIST Request Register .........cocvviiviiiviicennnnnen.
5.2.21 UL RxPort BIST Error Register ..........cocevveirciieieecee e,
5.2.22 UL RxPort Reset BIST Error Register .......ccoccocvvieiiiiennnnen.
5.2.23 UL RxPort BIST Wrap Register ........cccocevviiiiiiiinieee e
5.2.24 UL TxSpex Bus Driver Enable Register .........cccccocoviiinrennee.
5.2.25 UL TxSpex Bus Attachment Enable Register .............c.........
5.2.26 UL TxSpex Bus Parameters Register ........ccccocevieiiiiennnnen.
5.2.27 UL TxSpex Bus BIST Request Register .........cccccevvciieennnns
5.2.28 UL TxSpex Bus BIST Error Register ........cccccvevrvievriceennnnn.
5.2.29 UL TxSpex Bus Reset BIST Error Register ........cccccoecvvenen.
5.2.30 UL RxSpex Bus Attachment Enable Register ......................

5.2.31 UL RxSpex Bus Byte Alignment Done Register

5.2.32 UL RxSpex Bus K28.5 Spacing OK Register .........ccccceeun.e.

5.2.33 UL RxSpex Bus Latency Programming Register

5.2.34 UL RxSpex Bus Data Mode Register ...........cccceveeiiiennnnen.
5.2.35 UL RxSpex Bus Signal Lost Register ........cccccceiiiiiiinnnnnen.
5.2.36 UL RxSpex Bus Invalid K Character Register ......................

5.2.37 UL RxSpex Bus Synchronization Lost Register

5.2.38 UL RxSpex Bus Code Violation Register ...........ccccceeveennnen.
5.2.39 UL RxSpex BIST Request Register ........ccccovccveeiiiieeneennnee
5.2.40 UL RxSpex Bus BIST Error Register .......ccccoccveveiiniiienennnee
5.2.41 UL RxSpex Bus Reset BIST Error Register ..........cccceeenee.
5.2.42 UL RxSpex BIST Wrap Register .......ccoccvivviieveeiiiieeeeeeeee,

prsg-64g.01TOC.fm
December 20, 2001

IBM PowerPRS Q-64G

Packet Routing Switch

Contents
Page 5 of 199



IBM PowerPRS Q-64G

Packet Routing Switch Preliminary
5.3 Functional RegiSters ........ccciiiirmiiiiiimiiinie s inssssns s s sss s s ssss s s s s s am s s s samn s s nnans 110
5.3.1 Configuration 0 REGISIEr .......eoiiiiiiiiie e e e 110
5.3.2 Configuration 1 REGISIEr ......ooiiiiiiii e e 112
5.3.83 Threshold ACCESS REGISIEI ....oeeiiiiiiiee e e e 114
5.3.4 Credit Table ACCESS REQISIEN ......uuiiiiiiiiiii e 116
5.3.5 Best-Effort Resources AcCess REQISIEr .....cooiuiiiiiiiiiiiie e 118
5.3.6 StAtUS REGISIEI ...ttt sae e ar e ene e 120
5.3.7 Interrupt Mask REGISIEN ........ueieiiiiiiie e e e e 122
5.3.8 Output Queue Enable REISTEr ........ooociiiiiiiieie e e 124
5.3.9 Input Controller Enable REGISIEr ........ocviiiiiiiiiiie e 124
5.3.10 Bitmap Filter REQISTEr ......oiiuieeiiiiiiie e e e e 125
5.3.11 Color Detection Disable REGISEr ........c.cooiiiiiiiiiiiii i 125
5.3.12 Expected Color Received RegISter .........ccoiiiiiiiiie e 126
5.3.13 Color Command REGISIEN .........iiiiiiiiiiie e 127
5.3.14 Bitmap Mapping REGISIEr ......ccoi i 128
5.3.15 Output Queue Status REQIStErS .......ccoiiiiiiiiie e e 129
5.3.16 Best-Effort Discard Alarm RegiSter ........ocviiimii i 131
5.3.17 Send Grant Violation REGISIEr ........cooiiiiiiiiiiii e 131
5.3.18 Header Parity Error REQISIer .........ooviiiiiiieie e 132
5.3.19 Flow Control Violation REgISTEr .........cviiiiiiiii e e 132
5.3.20 Side Communication Channel Input Reporting Registers .........ccccovviive e 133
5.4 Control Packet and Service Packet Transmission Registers .........ccccecmiiicmninscnrinssnnnsnsnnann 134
5.4.1 Egress Control Packet and Service Packet Payload Registers ..........ccccocceiiiiiiniiiennieeene 134
5.4.2 Egress Control Packet and Service Packet Destination Register .........ccccooovviiiiiiciiinees 135
5.5 Control Packet and Service Packet Reception Registers ...........ccocmmvemrinicnnnnscnninsnssnsessnncann 136
5.5.1 Ingress Control Packet or Command Service Packet Received Registers ...........cccceeueeeee 136
5.5.2 Ingress Control Packet and Service Packet Source Register .........cccooooeiiiiiiiiiiiiininiees 137
5.5.3 Ingress Control Packet and Service Packet Payload Registers ..........ccccoccveriiininieneeene 138
5.5.4 Ingress Event Service Packet Received Registers ............ccccoooiiiiiiiiiiiiice 139
5.5.5 Ingress Event Service Packet Mask RegiSters .........coooviiiiiiiiiiii e 139
5.6 Debug Facilities RegiSIErs ........ccccirrccmmiiiissmmrinisss s ssssss s s s sssss s s ssss s snsssans 140
5.6.1 Debug Bus Select REGISIEN .......ceiiiiiiieiieeee e 140
5.6.2 Send Grant Disable RegiSter ..o 142
5.6.3 Force Send Grant REGISIEr ........ooiiiiiiiiiiii e 142
5.6.4 Send Grant Status ReGISIErs ........coiiiiiiiiii et 143
5.6.5 Subswitch Element Occupancy (1) RegiSters ... 144
5.6.6 Subswitch Element Occupancy (2) RegiSters ..o 145
5.6.7 LOOK-Up Table REQISIErS ......coiiiiiiiiiiiiiiee et 146
5.6.8 Blue Idle Packet or Data Packet Received RegiSter ..........cccceviiiiiiiiiiiee e 147
5.6.9 Red Idle Packet or Data Packet Received Register ........occocviiiiiiiiiiniiiie e 147
5.6.10 Miscellaneous Debug REGISTEr ........coiiiiiiiiiiiiii e 148
5.6.11 Force Packet Capture Ports ReQIStEr .........cociiiiiiiiiiiie e 150
5.6.12 Force Packet Capture Header REgISIEr ........cccooiiiiiiiiie i 151
5.6.13 Force Packet Capture Mask RegiSter ... 152
5.6.14 Packet Captured REQISTErS .......c.ueiiiiiiiiiii e e 152
5.6.15 Unilink Debug Control REGISTEr .......cocuiiiiiii i 153
5.6.16 Unilink FOrce Error REGISTEN .........viiiiiiiieee et 154
Contents prsg-649.01TOC.fm

Page 6 of 199

December 20, 2001



=552 IBM PowerPRS Q-64G
Preliminary Packet Routing Switch
6. Reset, Initialization, and Operation ... ———— 155
L0 I 2 T = Y= [ T=Y o o 155
6.2 Speed-Expansion Bus Initialization ...........cccciiriiniinmn . 155
6.2.1 Synchronizing the Speed-Expansion BUS LiNKS .........cccccoiiiiiiiiiiiiiiei e 156

6.2.2 Setting the Speed-Expansion Bus Data LatenCy ..........cccooueriiieiiiiiiiieen e 156

6.2.2.1 The Source of Data LatenCy ........cccoiieiiiiiiiiiie ettt 156

6.2.2.2 Setting Data LateNCY ......oocueeiiiiiiiiie et 157

6.3 Port Initialization and Operation ... ——— 159
6.3.1 Initializing UNIliNK POIS ........viiiiiiieie et e e sne e e e e 159

6.3.2 Deactivating UniliNK POMS ........oooiiiiiei e 160

6.4 Logic BIST EXeCUtiON SEQUENCE .....ccccceiiiiirmrmrinissnnsinssssssnssssssssss s ssssass s sssssssssssssssssssssssssnnssssnns 160

6.5 Memory BIST EXeCUtion SEQUENCE ........ccceieemriiimrmiisniess s s s s s sss s s sssssnssmssnssns 161

7. 1/0 Definitions and /0 TiMiNg .......cuiiiiiiiiiiiiiieeee s sssssssssnes 163
78 T 7O TN 3 =Y T T T 163
7% 1 (0 TR 1311 3V 166
7.2.1 UNIINK SIGNAIS ...uviiiiiiiiiiie ettt st s bt e e e st e e e e satee e e e s santeeeeseanteeeeeeanssneaesanns 166

7.2.2 SHI SIGNQIS .ottt s e nr e e s e a 166

7.2.3 SYNCIN/SYNCOUL SIGNAIS ..ot e e e sb e e s sneeee e 167

8. Data and Flow Control Latencies ........ccccccccemmmmmmmmmmmmrsssssssssssssssssssssssssssssssssssneseees 169
8.1 Data Packet TranSMISSION .......ccciiiiiiciiiiiisssccncmernr s rrsssssssssssmmse s s s s ssssssssssssmsnmmsessssssesssssssnnsnnnnnnnns 169

8.2 Send Grant Off to Egress Idle Packet ... s s sssss e 169

8.3 Ingress Data Packet Received to Output Queue Grant Off ..........ccociviecmiinicinnccnnnncnnicennans 170

8.4 Ingress Data Packet Received to Memory Grant Off ..........ccccccmimninmmnmnnsssnnnnesss s 171

8.5 Ingress Data Packet Received to Multicast Grant Off .........cccccociiiciiniiccn e 171

9. Pin INnformation ... s s s s ssssssssssssssssssssns s s s s s nnsnnnns 173
10. Electrical CharacteriStiCs ......cccccmmmmimiiiiiiiiisscssssss s 185
10.1 General INfOrMation ..o s s s ms s e e s s smmmmm e e s s s e e nn s s s nnnnnn 185
10.2 Internal PLL AVDD and AGND PiNS .......coiiiiiiiiimsscmmrmsnnnsinssssssssssssssssssssssssssssssssssnssmmssssssnsssssnas 187
10.3 InfiniBand Compatibility .........ccociomiiiomniinicrr s 188
11. Mechanical Information ... 189
P X1 7 T 191
13. Related DOCUMENTS ...t 197
L =T o o o o 199
prsg-64g.01TOC.fm Contents

December 20, 2001 Page 7 of 199



IBM PowerPRS Q-64G

Packet Routing Switch Preliminary

Contents prsg-649.01TOC.fm
Page 8 of 199 December 20, 2001



IBM PowerPRS Q-64G

Preliminary Packet Routing Switch

List of Figures

Figure 2-1. System View of the PowerPRS Q-64G with the PowerPRS C192 ........cccoiiiiiiiiiiiniee e 15
Figure 2-2. PowerPRS Q-64G BIOCK DIiagram .......cccoiueiiiiieeiiieesieeeriea s siee s see e sve et eessse e saae e snseeesaseeesaes 16
Figure 2-3. 16 x 16 Subswitch Element BIOCK Diagram .........cccceiiiiiiiiiiiiiiie e 17
Figure 2-4. 512-Gbps CoNfIQUIatioN ........cceeiiiiiiiiiiie ittt sar e sbae e 22
Figure 2-5. 256-Gbps CONfIQUIAtiON ........cc.eiiiiiiiiii ettt sar e sabae e 23
Figure 3-1. Packet Format for @ 16-Gbps POrt .......cooiiiiiiiiii e 28
Figure 3-2. Ingress Idle Packet FOIMAL .........oooi i 31
Figure 3-3. Ingress Data Packet and Control Packet FOrmat ...........cooceiiiiiiiiiiiiie e 33
Figure 3-4. Ingress Service Packet FOrMAL ........cooiiiiiiiiiiii e 36
Figure 3-5. Egress Idle Packet FOrmat ........ .o e 39
Figure 3-6. Egress Data Packet and Control Packet Format ... 44
Figure 3-7. Egress Service Packet FOrMaL ..o e 46
Figure 3-8. Best-Effort Discard Counters and ThreSholds ...........occoeiiiiniienieee e 51
Figure 3-9. Best-Effort Discard Drop FIEIS .......ceeeiiiiii e 52
Figure 6-1. Ingress Speed-Expansion Bus Data LatencCy .........ccccooceiiiiiiiiiii e 157
Figure 6-2. Egress Speed-Expansion Bus Data LatencCy .........ccooviiiiiiiiiiiini e 157
Figure 7-1. SHI Signal Timing DIGQIam ........ccceiiiiiiiaiiie ettt et e saee e s s se e sb b e e snneesbseeesaneeens 166
Figure 7-2. SHI Signal-to-Clock Timing DIagram ..........ccocveerioiieiriie et 166
Figure 7-3. SyncOut/Syncln Signal Timing Diagram .........cccccoceiiiiieiiieee e 167
FIGUIE -1, PINOUL ..ottt e e e e e s e e e e e e b e e e e e s b e e e e e e anr e e e e e annee e e nnnes 173
Figure 10-1. Internal PLL AVDD and AGND SignalS .........ccceeiiiiiniie e 187
Figure 11-1. Package MecChaniCal ............c.oooiiiiiiii e 189
prsq-649.01LOF.fm List of Figures

December 20, 2001 Page 9 of 199



IBM PowerPRS Q-64G

Packet Routing Switch Preliminary

List of Figures prsq-649.01LOF.fm
Page 10 of 199 December 20, 2001



Preliminary

IBM PowerPRS Q-64G

Packet Routing Switch

List of Tables

Table 2-1. Multiple-Device Configuration SUMMATIY ........ccciiiiiii it 21
Table 3-1. Ingress Idle Packet, ByIe HO .......oooiiiiiii e 31
Table 3-2. Ingress Idle Packet, Byte HO Field DeSCHPONS .....ccoiviiiiiiiiiiiiieieeee e 31
Table 3-3. Ingress Idle Packet, Bytes H1, H2, SCC, and FC ........ccoooiiiiiiiiiii et 32
Table 3-4. Ingress Data Packet and Control Packet, Byte HO ..........ccccoiiiiiiiiiiinieeeee e 33
Table 3-5. Ingress Data Packet and Control Packet, Byte HO Field Descriptions ........cccccovvceeeveiiiiienenennen. 34
Table 3-6. Ingress Data Packet and Control Packet, Byte H1 in the 256-Gbps Configuration ..................... 35
Table 3-7. Ingress Data Packet and Control Packet, Bytes H1 and H2 in the 512-Gbps Configuration ...... 35
Table 3-8. Ingress Service Packet, Byte HO ........ooo i 36
Table 3-9. Ingress Service Packet, Byte HO Field DESCHPtiONS ........cooiiiiiiiiiiiiiie et 36
Table 3-10. Egress Idle Packet, Byte HO ... 39
Table 3-11. Egress Idle Packet, Byte HO Field DeSCHPLiONS .......cooiiiiiiiiiiiieiieeece e 40
Table 3-12. Egress Idle Packet, Byte H1 on the High Channel in the 256-Gbps Configuration ................... 41
Table 3-13. Egress Idle Packet, Byte H1 on the High Channel in the 512-Gbps Configuration ................... 41
Table 3-14. Egress Idle Packet, Byte H2 on the High Channel in the 512-Gbps Configuration ................... 42
Table 3-15. Egress Idle Packet, Byte H1 on the Low Channel in the 256-Gbps Configuration .................... 42
Table 3-16. Egress Idle Packet, Bytes H1 and H2 on the Low Channel in the 512-Gbps Configuration ..... 43
Table 3-17. Egress ldle Packet, SCC BYLE ........uuiiiiiiiieiieee ettt 43
Table 3-18. Egress ldle Packet, FC BYLE ...ttt 43
Table 3-19. Egress Idle Packet, FC Byte Field DeSCHPONS ........cooiiiiiiiiiiiiiiie e 44
Table 3-20. Egress Data Packet and Control Packet, HO Byte ..o, 45
Table 3-21. Egress Data Packet and Control Packet, Byte HO Field Descriptions ........ccccccoocvieiiieeneniinenn. 45
Table 3-22. Egress Service Packet, Byte HO ........ooo it 46
Table 3-23. Egress Service Packet, Byte HO Field DeSCrptions ........ccooiciiiiiiiiieeieeiee e 46
Table 3-24. Best-Effort DISCard COUNEIS ..........uiiiiiiiiieie ettt e et e e e e e e e s aneeeas 50
Table 3-25. Flow Control Information SUMMANY ..........ooiiiiiiiiiieie et 54
Table 3-26. Packet TransSmiSSION TiME .....ccooiiiiiiiiiiiiiie ettt e e et e e e abe e e e s anneeas 56
Table 3-27. Example of Byte Reordering Using the LOOK-Up Table ..........cooiiiiiiiiiiiiiii e, 57
Table 3-28. Registers and Bits Used for SWitChover SUPPOIT .........ooviiiiiiiiiiiiiiie e 58
Table 3-29. Ingress Data Packet Protection Field ... e 58
Table 4-1. SHI OpCode COMMANGS ......ccuviuiiiiiiiieeee e eeeere e e e e e e e e e s e st rrreereaeeeeeesansnreraeeeaaeeeeesasaannsnnnenes 62
LI L] (SR T R T=To 1S3 (=] g Y =T o PSP PPTRTPPT 63
Table 5-2. DebugBusOut[0:15] Pin Information by Debug Bus Select Field Value ............ccccceeviiiennnnnne 140
Table 6-1. Required Data LatENCY ........ooueiiiiiiieiii ettt et e e s e e e 158
Table 7-1. Signal DEfINItIONS .....cooiiiiii et sr e e e e sab e e 163
Table 7-2. POWEE SIGNAIS .. ..ttt et e e e e e bbb e e e e e nb e e e e e e abeaee e e nanes 164
Table 7-3. TESE SIGNAIS ..ot e et e e e e e e e e eabeeee e e e 165
prsg-64g.01LOT.fm List of Tables

December 20

, 2001 Page 11 of 199



IBM PowerPRS Q-64G

Packet Routing Switch Preliminary
Table 7-4. Unilink INterface SKEW ........oooiiiiiiiiic e et 166
Table 7-5. SHI Signal TimiNg VAIUES ........uuiiiiiiiieieeiiee et e e e e e e neee e e e nanes 167
Table 8-1. Data Packet TranSMISSION ..........eiiiiiiiiiii et e e e e e re e e e e e e e e e e e s rnnnes 169
Table 8-2. Send Grant Off to Egress Idle Packet ...........oov i 170
Table 8-3. Grant Priority FIyWheel CyYCliNG ......c.uuiiiiiiii e e 170
Table 8-4. Ingress Data Packet Received to Output Queue Grant Off ..........cccooiiiiiiiiiniin e 170
Table 8-5. Output Queue Grant Priority Flywheel CyCling .......coooiiiiiiiiii e 171
Table 8-6. Ingress Data Packet Received to Memory Grant Off ..o 171
Table 8-7. Ingress Data Packet Received to Multicast Grant Off ...........occciiiiiiiini e 172
Table 9-1. Ground, Vpp and Spare Pin LOCAtIONS ...........coiiiiiiiii e 174
Table 9-2. 1/0O Signal List, Sorted by Signal Name ..o 175
Table 9-3. I/0O Signal List, Sorted by Grid POSIHION .......coouiiiiiiiiie e 180

Table 10-1.
Table 10-2.
Table 10-3.
Table 10-4.
Table 10-5.
Table 10-6.
Table 10-7.

List of Tables

Absolute Maximum RatiNgS .......cooiiiiiiiiiiiiieie e e e ee e 185
Recommended Operating ConditioNS ...........cccevrimiiiiieeiiie e 186
Power Dissipation for Device Configured as Master ............ccccoveiiiiiiiiie s 186
Power Dissipation for Device Configured as Slave ..........cccccocoeiiiiiiiii e 186
Core CloCK CharaCteriStiCS ..........couiiiiiiiiiiie e e 187
Unilink Clock CharacteriStiCs .........coceiiiiiiiii e 187
PowerPRS Q-64G versus INfINIBand ...........ccoooioiiiiiieiee e 188

prsg-649.01LOT.fm

Page 12 of 199 December 20, 2001



Preliminary

1. General Information

1.1 Features

* Nonblocking, self-routing, single-stage switch
Either 16 or 32 input and output ports
* High performance:

- Throughput of 2 Gbps per port without
speed expansion

- Aggregate throughput of up to 64 Gbps
for one device

¢ Speed expansion:

- 16-Gbps logical interface using multiple
devices configured for speed expansion

- 512-Gbps aggregate throughput for eight
devices configured for external speed
expansion (32 ports at 16 Gbps)

- 256-Gbps aggregate throughput for four
devices configured for internal and external
speed expansion (16 ports at 16 Gbps)

- Other configurations (employing up to
seven devices) can be used in specific
applications

¢ Serial data communication of up to 2.5 Gbps,
compatible with InfiniBand™ physical layer
standards

¢ Multicast support without packet duplication
in the shared memory

* Configurable number of traffic priorities (from
one to four)

¢ Flow control based on a grant mechanism

* Programmable flow control thresholds

* Subport flow control support

1.2 Description

The IBM PowerPRS™ Q-64G Packet Routing
Switch is one of a family of third-generation
switching devices designed for high-performance,
nonblocking, fixed-length packet switching. It
enables the development of scalable switch fabrics
with an aggregate bandwidth of 256 to 512 Gbps.

The PowerPRS Q-64G receives packets on up to 32
input ports and routes them to up to 32 output ports

prsqg-649.01.fm
December 20, 2001
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» Support for redundant switch-plane operation,
including a scheduled switchover facility that
operates without packet loss

» Serial processor interface (serial host interface)

» Packet header of two or three bytes, containing
destination bitmap, packet priority, and switch
redundancy support information, all protected
by a parity bit

* Shared memory comprised of a dynamically
shared buffer with a total capacity of:

- Up to 4096 packets of 64, 72, or 80 bytes
for eight devices

- Up to 2048 packets of 64, 72, or 80 bytes
for four devices

* 8b/10b encoding for link synchronization and
supervision

* Reception of control packets destined for the
local processor on any input port

» Transmission of control packets from the local
processor to any output port

* Detection of link liveness by reception of specific
packets

* Programmable byte shuffling in egress packets

* CMOS 7SF (SA-27E) technology (Lgrawn = 0.18
um, Legg = 0.11 um): 1.8-V LVCMOS-compatible
I/O for low-speed signals

« |EEE® Standard 1149.1 boundary scan to facili-
tate circuit-board testing

* 624-ball IBM HyperBGA™ package

based on bitmap information contained in the packet
header. To accomplish this, each PowerPRS Q-64G
contains four 16 x 16 subswitch elements con-
nected internally for port expansion. The physical
links between the PowerPRS Q-64G and the
attached devices are high-speed serial links called
Unilinks.

General Information
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The PowerPRS Q-64G is designed to provide OC-192 attachment. To meet these transmission requirements
and provide 16-Gbps throughput per port, multiple PowerPRS Q-64Gs are configured for speed expansion.
There are two standard multiple-device configurations:

* 512-Gbps configuration (with eight devices providing 32 input and output ports)
* 256-Gbps configuration (with four devices providing 16 input and output ports)

Synchronization is not required between input ports. However, packets on a given port are always received
or transmitted at a fixed rate according to the packet length. Four levels of packet priority provide quality-of-
service support. A serial grant mechanism controls ingress and egress data flow.

The PowerPRS Q-64G supports redundant switch-plane operation. It includes color-coded scheduled
switchover that operates without packet loss. Scheduled switchover is a system-level function that requires
hardware and software interaction. The PowerPRS Q-64G performs the hardware assist for this function.

1.3 Ordering Information

Part Number Description Single-Device Throughput Aggregate Throughput

For OC-192 attachment:
IBM3229P2815 IBM Packet Routing Switch 64 Gbps 256 Gbps (four devices) or
512 Gbps (eight devices)

1.4 Conventions and Notation

Throughout this document, standard IBM notation is used, meaning that bits and bytes are numbered in
ascending order from left to right. For a four-byte word, bit 0 is the most significant bit (MSB) and bit 31 is the
least significant bit (LSB).

o

2 &
!

(o]1]2]3]4]5][6][7]8]9[10[11][12][13]14]15[16]17[18][19]20]|21[22]23[24]25 2627 |28]29]30]31]

Notation for bit encoding is as follows:
* Hexadecimal values are preceded by an x and enclosed in single quotation marks. For example: x‘0A00’.
* Binary values in sentences appear in single quotation marks. For example: ‘1010’.

Differential pairs are designated by an _P for the positive signal and an _N for the negative signal at the end
of the signal name. For example: PortDataln[0]_P and PortDataln[0]_N.

Nondifferential signals that are active low are designated by a # symbol at the end of the signal name. For
example: InterruptOut#.

General Information prsqg-649.01.fm
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2. Architecture

2.1 System Application

The IBM PowerPRS Q-64G Packet Routing Switch enables the construction of nonblocking scalable switch
fabrics through repeated instances of the same switch element. It is designed for a wide variety of applica-
tions, including campus, wide-area network (WAN) edge, access, and backbone switches. When connected
to the IBM PowerPRS C192 Common Switch Interface, the PowerPRS Q-64G provides a complete redun-
dant switch fabric for the attachment of OC-48 and OC-192 protocol engines. An example of this architecture
is shown in Figure 2-1.

Figure 2-1. System View of the PowerPRS Q-64G with the PowerPRS C192 (configured with redundant
512-Gbps switch planes)
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prsqg-64g.01.fm Architecture

December 20, 2001 Page 15 of 199



IBM PowerPRS Q-64G

Packet Routing Switch

2.2 Internal Structure

Preliminary

The internal structure of the PowerPRS Q-64G is shown in Figure 2-2, which depicts a single
PowerPRS Q-64G operating without speed expansion. Figure 2-3 shows the structure of a subswitch

element.

Figure 2-2. PowerPRS Q-64G Block Diagram
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Figure 2-3. 16 x 16 Subswitch Element Block Diagram
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The main components of the PowerPRS Q-64G are:
e Thirty-two input controllers
e Thirty-two output controllers

* Four self-routing subswitch elements, each housing a shared memory bank and a control section
comprised of:
- One address manager
- One output queue access manager
- Sixteen output queues (one per output port)

¢ Device control section, which includes a:
- Sequencer
- Output queue scheduler
- Credit table

¢ Unilink interface between the PowerPRS Q-64G and attached devices

2.2.1 Unilink Interface

The physical links between the PowerPRS Q-64G and attached devices are high-speed serial links called
Unilinks. The Unilink physical interface minimizes the number of pins. There is one Unilink per
PowerPRS Q-64G device port, or 32 Unilinks per device. Each Unilink is comprised of two pairs of differential

prsqg-64g.01.fm Architecture
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lines; one differential pair carries ingress flow and the other differential pair carries egress flow. Each pair of
differential lines (that is, each device port) carries two packets and has a total throughput of 2 Gbps. There-
fore, each Unilink carries two ingress packets and two egress packets at a time. The PowerPRS Q-64G phys-
ical interface carries the two ingress or two egress packets in separate streams; one packet is carried on the
high channel and one packet is carried on the low channel. See Section 3.2 Physical Interface and Packet
Processing on page 26 for more information.

2.2.2 Shared Memory

Each PowerPRS Q-64G device includes four 16 x 16 self-routing subswitch elements, denoted A, B, C, and
D (see Figure 2-2). The four subswitch elements house the shared memory, which stores the packets that the
PowerPRS Q-64G has received but has not yet transmitted. The shared memory on each subswitch element
consists of 1024 10-byte rows, and has two read ports and two write ports.

Subswitch elements A and B store packets from input ports 0 to 15, and subswitch elements C and D store
packets from input ports 16 to 31. For port expansion, each pair of subswitch elements is connected inter-
nally; that is, they are connected in parallel, in a single stage, to increase the number of ports without
changing the port speed. This provides the 32 x 32-port device configuration. The high subswitch elements
(A and C) store packets destined for output ports 0 to 15, and the /ow subswitch elements (B and D) store
packets destined for output ports 16 to 31 (see Figure 2-2 on page 16).

2.2.3 Sequencer

The sequencer controls the PowerPRS Q-64G internal data flow by granting shared memory access to the
input and output ports. Sequencer operation is based on time-division multiplexing (TDM). The sequencer
cycles concurrently among the input and output ports, granting shared memory access to two input ports and
two output ports at a time (one from ports 0 to 15 and one from ports 16 to 31) and visiting each port once per
cycle. During each shared memory access, one packet is transmitted to or from each of the port’s two
subswitch elements.

Packets are transmitted and stored in equal lengths called logical units (LUs). The standard

PowerPRS Q-64G configurations include either four or eight devices, in which one device is the master and
the rest of the devices are slaves. In these configurations, packets are divided into eight LUs (one master LU
and seven slave LUs) and distributed over all the devices.

During each shared memory access, 8 to 10 bytes of data are processed (read or written) per subswitch
element, depending on packet length. In the standard multiple-device configurations, processing an entire
LU requires one shared memory access. The sequencer cycle equals the time required to process the data
associated with one shared memory access. All sequencer cycles are equal in length.

The sequencer ensures that packets on a given port are always processed at a fixed interval according to
their LU length; therefore, no synchronization is required between input ports. The slave device sequencers
are synchronized to the master device sequencer so that all the LUs for a particular port (or packet) are pro-
cessed at the same time. See Section 2.3.3 Master/Slave Synchronization with Multiple Devices on page 21
for more information.

2.2.4 Address Managers

Each subswitch element has an address manager that tracks the available shared memory addresses on
the subswitch element and provides new store addresses to the input controllers. When an address manager
provides a store address to an input controller, it removes that address from the available shared memory

Architecture prsqg-649.01.fm
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address pool. After the packet is transmitted, the output queue returns the address to the address manager,
which returns it to the available address pool. For multicast packets, one store address is sent to multiple
output queues. The address manager tracks the number of output queues holding each store address and,
when the count reaches zero, returns the address to the available shared memory address pool.

2.2.5 Input Controllers

The PowerPRS Q-64G has 32 input controllers, one input controller per port. Each input controller processes
two packets at a time, one packet on the high channel and one packet on the low channel. When a packet
arrives, the input controller of the master device extracts the header information (including packet priority and
destination) from the master LU. It checks the master LU header integrity using a parity bit on the header
bytes. If the packet is valid, the input controller stores it in the shared memory when access is granted by the
sequencer.

An input controller stores a packet in the shared memory of one of its two subswitch elements, depending on
the packet’s destination. Packets stored in subswitch elements A and C are destined for output ports 0 to 15,
and packets stored in subswitch elements B and D are destined for output ports 16 to 31 (see Figure 2-2).
The input controller uses the store address provided by the address manager of the subswitch element. The
input controller also forwards the shared memory address, packet priority, and packet destination to the out-
put queue access manager. Packets arrive with a priority of 0 to 3, with 0 being the highest priority. Note that
multicast packets have only one priority for all destinations.

In multiple-device configurations, the input controller on the master device forwards information such as the
shared memory store address and subswitch element ID to the input controllers on the slave devices.

2.2.6 Output Queue Access Managers

Each subswitch element has an output queue access manager that receives the packet store address,
priority, and destination from the input controllers and forwards the information to the output queues for the
subswitch element. Each output queue access manager also maintains the counters that the

PowerPRS Q-64G uses to control ingress traffic flow. For each output queue, a counter tracks the total
number of packets enqueued for that output, regardless of priority. Another counter tracks the total number of
packets stored in the shared memory, regardless of output or priority.

2.2.7 Output Queues

The output queues contain the shared memory addresses of packets awaiting transmission from the
PowerPRS Q-64G. In each of the four subswitch elements, each of the 16 output ports has one output queue
per priority. Each output queue is organized into two address banks: one bank holds addresses written by
even ports and the other bank holds addresses written by odd ports. Packet addresses are organized in a
first-in-first-out (FIFO) queuing structure in each address bank. Each output queue can store up to 1024
addresses.

A unicast packet address is stored in one output queue, and a multicast packet address is stored in two or
more output queues.

prsqg-64g.01.fm Architecture
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2.2.8 Output Queue Scheduler and Credit Table

The output queue scheduler determines which output queue will provide the next egress packet retrieve
address and notifies each selected output queue in turn. Each selected output queue then forwards its next
retrieve address to the shared memory.

The output queue scheduler selects an output queue using several pieces of information. For each subswitch
element output port, the output queues provide an output queue status (that is, output queue empty), one per
priority, to the output queue scheduler. The output queue scheduler also receives the send grants that control
egress traffic flow to the attached devices. In general, the output queue scheduler selects the highest-priority
of the occupied output queues (so that high-priority packets overtake low-priority packets). However, a fixed
amount of bandwidth can be assigned to low-priority packets by altering priority scheduling in the credit table
(see Section 3.5.3 Credit Table on page 53).

Note: As discussed in Section 2.2.7, each output queue contains two address banks (those written by even
ports and those written by odd ports). If both address banks are occupied for a single priority, the output
queue scheduler toggles between the two banks to select and notify the entire output queue. Packet
addresses are processed on a FIFO basis within an address bank.

2.2.9 Output Controllers

The PowerPRS Q-64G has 32 output controllers, one output controller per port. Each port transmits two
packets at a time, one packet on the high channel and one packet on the low channel. When access is
granted by the sequencer, the output controller retrieves the next two packets to be transmitted on a port from
the retrieve addresses that the output queue scheduler forwarded to the shared memory. The output
controller inserts ingress and subport flow control information (that is, it inserts the grants) into the packet
header before forwarding the packets to the physical interface for serialization.

Note that each output controller retrieves packets from two 16 x 16 subswitch elements and merges the
traffic to a single output port. Output controllers 0 to 15 transmit from subswitch elements A and C; output
controllers 16 to 31 transmit from subswitch elements B and D (see Figure 2-2 on page 16).

2.3 Multiple-Device Configurations

The PowerPRS Q-64G is designed to provide OC-192 attachment. To meet these transmission requirements
and provide 16-Gbps throughput per port, multiple PowerPRS Q-64Gs are configured for speed expansion.
There are two standard multiple-device configurations:

* 512-Gbps configuration (eight devices that provide 32 input and output ports)
* 256-Gbps configuration (four devices that provide 16 input and output ports)

In both of these multiple-device configurations, one device is the master and the rest of the devices are
slaves. The master device performs packet routing and queueing and forwards packet synchronization and
shared memory address information to the slave devices. Because the slave devices only store slave LUs
and do not perform packet routing or queuing, their control sections are inactive to minimize power
consumption.

Table 2-1 on page 21 presents some of the features, including the shared memory capacity, of the two stan-
dard multiple-device configurations. Descriptions of these two configurations follow.

Architecture prsqg-649.01.fm
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Table 2-1. Multiple-Device Configuration Summary

Device Configuration Number of | Port Speed | Packet Length | LU Size Shared Memory

Ports (Gbps) (bytes) (bytes) Capacity (packets)
512-Gbps configuration 32 x 32 16 64,72,0r80 | 8,9, 0r 10 4096
(eight devices with external speed expansion) i »
256-Gbps configuration 16x 16 16 64,72,0r80 | 8,9, 0r 10 2048

(four devices with internal and external speed expansion)

2.3.1 512-Gbps Configuration

In the 512-Gbps configuration, eight PowerPRS Q-64Gs are configured for external speed expansion (see
Figure 2-4). For external speed expansion, multiple devices are connected in parallel and the like-numbered
ports on all the devices are grouped. The total number of ports remains the same as on a single device, but
the throughput per port equals the throughput per port for a single device times the number of devices. A
single PowerPRS Q-64G features 32 ports at 2 Gbps per port; therefore, this configuration provides 32 ports
at 16 Gbps per port (for an aggregate throughput of 512 Gbps). In this configuration, the eight devices are
assembled on two switch cards.

2.3.2 256-Gbps Configuration

In the 256-Gbps configuration, four PowerPRS Q-64Gs are configured for both internal and external speed
expansion (see Figure 2-5 on page 23). For internal speed expansion, two ports within a device are paired.
This doubles the port speed but halves the number of ports. Because a single PowerPRS Q-64G features
32 ports at 2 Gbps per port, this configuration provides 16 ports at 16 Gbps per port (for an aggregate
throughput of 256 Gbps). In this configuration, the four devices are assembled on one switch card.

2.3.3 Master/Slave Synchronization with Multiple Devices

2.3.3.1 Sequencers

Each PowerPRS Q-64G contains a sequencer. When multiple devices are configured for external speed
expansion, the slave device sequencers must be synchronized to the master device sequencer to ensure that
the LUs for a particular port (or packet) are processed at the same time on all the devices. This synchroniza-
tion is done with the Synclin (slave device input) and SyncOut (master device output) pins. The Syncin/Out
pin mode bit in the Configuration 1 Register (page 112) sets the operating mode for these pins.

Note: In the 256-Gbps and 512-Gbps configurations, LU (and packet) transmission requires one sequencer
cycle.
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Figure 2-4. 512-Gbps Configuration (external speed expansion)
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Figure 2-5. 256-Gbps Configuration (internal and external speed expansion)

0 Slave Device (1)

30- — — 1130
31 L Control | 44

A

YV

v

Addresses

>

<
q

Port 0
(16 Gbps)

Port 0
(16 Gbps)

> g

h? Slave Device (1)

W — Memory f—u
Y Y

16 Inputs 30 [ Control ] 30 16 Outputs
(256-Gbps si-— — -3 (256-Gbps
aggregate i aggregate

throughput) Addresses throughput)

= |||

Port 15 Y
(16 GbpS) 1]

> g
YW VW W w

vV

H

? Slave Device ?

:

30 ~_ 130
37 L Control | 2

A

v

Port 15
(16 Gbps)

Yy YW YWY

%

$> q
A\ 4

>

ddresses

vyv

OMaster Device ?

Memory
30 30
31 Control 31

Y V

2.3.3.2 Shared Memory Addresses

When multiple devices are configured for external speed expansion, the input and output controllers of the
master device forward shared memory addresses to the input and output controllers of the slave devices. The
master device conveys this information via two speed-expansion buses:

* SpexDataln is the speed-expansion bus that enters each slave device. It is comprised of eight Unilinks for
ingress addresses and eight Unilinks for egress addresses.

e SpexDataOutis the speed-expansion bus that exits the master device and all but the last slave device. It
is also comprised of eight Unilinks for ingress addresses and eight Unilinks for egress addresses.

The devices are connected serially to the speed-expansion buses. The master device generates addresses
and provides them to the first slave device. The first slave device then conveys the addresses to the next
slave device, and so forth, until the last slave device receives the addresses.
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3. Functional Description

This section describes basic PowerPRS Q-64G functionality, including information about:

e Packet type

* Physical interface and packet processing
» Packet format according to packet type

* Ingress, egress, and subport flow control
* Packet reception and transmission

¢ Side communication channel

* Switchover support

3.1 Packet Types

There are four types of packets:

e Data packets

» Control packets
* Service packets
Idle packets

All the packet types can be carried on either the high channel or the low channel. These two channels simul-
taneously carry one packet apiece, and the packets can be different types.

Note: The grants used for ingress, egress, and subport flow control are carried in the header and payload of
ingress and egress packets. See Section 3.3 Packet Format According to Packet Type on page 28 for more
information.

3.1.1 Data Packets

Data packets contain user data to be switched from an input to one or more outputs. Data packets have a
priority of 0, 1, 2, or 3, with 0 being the highest priority. In the basic configuration, the PowerPRS Q-64G
output queue scheduler prioritizes packet transmission for each output port in the following order:

1. Service packets
Control packets
Priority 0 data packets
Priority 1 data packets
Priority 2 data packets
Priority 3 data packets

I R

Besides the packet priority, data packets also carry routing information (destination bitmap), filtering informa-
tion used for switchover support (color coding), and a “best-effort discard” flag.
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3.1.2 Control Packets

Control packets carry the communications between the local processor and the protocol engine. They do not
have a specific priority. Control packet transmission is relatively infrequent and does not affect the perfor-
mance of high-priority traffic because the local processor access is slow compared to the data packet traffic
rate.

Ingress control packets originate at the protocol engine. The PowerPRS Q-64G can receive control packets
on either the high channel or the low channel of any input port. An input controller identifies an ingress packet
as a control packet when the destination bitmap value is all zeros. Ingress control packets are stored in the
shared memory by the input controller and then transferred to the local processor using registers (see Section
3.8.2 Control and Service Packet Reception on page 55).

Egress control packets originate at the local processor. The local processor can transmit control packets on
any output port. Control packets are always transmitted on an output before any other packets stored in the
shared memory destined for that output. Egress control packets are transferred from the local processor to
output controllers using registers (see Section 3.9.2 Control and Service Packet Transmission on page 56).

3.1.3 Service Packets

Service packets carry the communications between the local processor and the attached devices. They are
used to test the continuity of the links between the PowerPRS Q-64G and the attached devices and to gain
access to attached device internal resources.

There are three types of service packets: event-1, event-2, and command. Only command service packets
contain payload. Service packets are received and transmitted in the same manner as control packets (that
is, ingress packets are stored by an input controller and exchanged with the local processor using registers).

Note: When the PowerPRS Q-64G is attached to the PowerPRS C192, event-1 service packets are used for
link liveness, event-2 service packets are used for write acknowledgement and switchover, and command
service packets are used for gaining read access to PowerPRS C192 resources.

3.1.4 Idle Packets

Idle packets do not carry user data. They are transmitted on a port only when there are no data, control, or
service packets available for transmission or when these packets cannot be transmitted (for example, during
switchover). Idle packets are also used to perform link synchronization. The attached devices generate
ingress idle packets; the PowerPRS Q-64G generates egress idle packets. Idle packet color coding is used
for switchover support.

3.2 Physical Interface and Packet Processing

As discussed in Section 2.2.1, the physical links between the PowerPRS Q-64G and attached devices are
high-speed serial links called Unilinks. There is one Unilink per PowerPRS Q-64G device port, or 32 Unilinks
per device. Each Unilink is comprised of two pairs of differential lines; one differential pair carries ingress flow
and the other differential pair carries egress flow. Each pair of differential lines (that is, each device port)
carries two packets at a time.
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Packets are transmitted in equal lengths called logical units (LUs). The number of LUs depends on the device
configuration. The LU bytes of two packets carried over a Unilink are serialized in the following order:

* LU for packet 0, byte O
e LU for packet 1, byte 0
e LU for packet 0, byte 1
* LU for packet 1, byte 1

This pattern continues through the final two LU bytes, which are serialized as follows:

* LU for packet 0, byte (LU length - 1)
» LU for packet 1, byte (LU length - 1)

Each Unilink differential pair operates at 2.5 Gbps. The Unilink data stream is a single 400-ps bit stream that
carries 8b/10b encoding for link synchronization and supervision.

On the ingress path, the PowerPRS Q-64G physical interface deserializes the Unilink data stream into a
10-bit, 4-ns data stream. The physical interface performs byte alignment and removes the 8b/10b code,
translating the 10-bit stream into an 8-bit stream. It also demultiplexes the 4-ns data stream into two 8-ns
(125 MBps) byte streams, one byte stream for each LU. The two byte streams are carried over separate
buses to the input controller. The high-channel bus carries the LU for packet 0 and the low-channel bus
carries the LU for packet 1. Although the Unilink physical throughput is 2.5 Gbps, the Unilink logical
throughput is only 2 Gbps because the Unilink data stream carries 8b/10b encoding.

On the egress path, this process is reversed. The PowerPRS Q-64G physical interface multiplexes the two
8-ns byte streams into a single 4-ns byte stream, adds 8b/10b encoding, and serializes the data into a single
400-ps bit stream.

In the standard 256-Gbps or 512-Gbps PowerPRS Q-64G configuration, each 16-Gbps port is comprised of
eight Unilinks. Each packet is divided into eight LUs, and each Unilink carries one LU from each packet. The
first LU of a packet is the master, and the other LUs are the slaves. The master LU carries packet header
bytes, which contain packet control information and precede packet payload bytes. Slave LUs carry only pay-
load bytes. The LU length is either 8, 9, or 10 bytes depending on the device configuration.

Figure 3-1 illustrates how the master and slave LUs of two data packets are distributed over the eight Unilinks
that comprise a port. The master Unilink carries the master LUs of both packets. Each slave Unilink carries
one slave LU from each of the two packets.

Because PowerPRS Q-64G data is transmitted with a known clock, only bit phase alignment and packet
delineation must be performed. All eight packet LUs are received or transmitted on all eight Unilink ports
simultaneously. All eight LUs must arrive at the device port input pins within a 4-ns time frame; that is, the
difference between the time the first bit of the first LU arrives at its input pin and the time the first bit of the last
LU arrives at its input pin must be within 4 ns. External software running on the local processor compensates
for any skew between the multiple Unilink ports.

When an input port simultaneously receives two data packets destined for the same output port, the output
queue stores the address of the packet received on the high channel before it stores the address of the
packet received on the low channel because, internally, the packet received on the high channel is consid-
ered to have arrived first. Similarly, when an output port transmits two data packets simultaneously, the
attached device processes the packet carried on the high channel first to ensure correct packet serialization
through the switch. The LUs of successive packets are transported sequentially, with no gap between them.
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Figure 3-1. Packet Format for a 16-Gbps Port

Master Packet 0, LU O
Unilink  pocket 1, LU O
Slave 1 Packet 0, LU 1
ilink
Unilink o ket 1, LU 1
[ ]
[ ]
[ ]
Slave 7 Packet 0, LU 7
ilink
Unilink & ket 1, LU 7
Notes:

Byte 0 Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
HO HA1 H2/D D D D D D
HO HA1 H2/D D D D D D

D D D D D D D D
D D D D D D D D
D D D D D D D D
D D D D D D D D

1. Packet 0 is carried on the high channel and packet 1 is carried on the low channel.
2. There are eight logical units (LUs) per packet, and LU 0 is the master LU.

3. HO, H1, and H2 are packet header bytes; H2 exists only in the 512-Gbps configuration.

4. D is user data.

3.3 Packet Format According to Packet Type

3.3.1 General Packet Format Information

3.3.1.1 Packet Header

Preliminary

Byte8 Byte9

D . D |
D . D |
D . D |
D . D .,
D D
D D

The master LU carries the packet header, which is comprised of the packet qualifier byte (the first byte, HO)
and either one byte (H1, in the 256-Gbps configuration) or two bytes (H1 and H2, in the 512-Gbps configura-
tion) of additional information. Depending on the packet type, the packet qualifier byte may contain informa-

tion about:

e Packet type
* Packet priority
* Header parity

* Packet color (for switchover support)

* Packet filtering information (for switchover support)
* Best-effort discard

* Extended bitmap (for packet routing)

¢ Flow control flywheels

The packet qualifier byte can also include reserved bits. Reserved bits pass through the device unmodified.
Unless otherwise specified, reserved bits must be set to ‘0’.
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For all packets, odd parity is calculated on the entire packet header (HO and H1 or HO through H2, depending
on the configuration), including reserved bits. Parity calculation always includes the number of bytes defined
by the header length, even when a header byte does not contain any information. Because this is an odd-
parity device, the parity bit is set to ‘1’ when the packet header byte calculation results in an odd number of ‘1’
bits. Parity checking ensures that the packet header is valid, and ignores the additional information carried in
idle packet headers.

Idle packet header bytes (H1 and H2) contain flow control flywheel information, and ingress data packet
header bytes (H1 and H2) contain the destination bitmap. Flow control grants are also carried in the headers
of data, control, service, and idle packets, as well as in byte 6 of idle packets. Byte 5 of idle packets carries
side communication channel (SCC) information.

Note: A flow control grant is active when the assigned bit is set to ‘1’ in the packet header. See Section
3.4 Ingress Flow Control on page 47, Section 3.5 Egress Flow Control on page 52, and Section 3.6 Subport
Flow Control on page 53 for more information about flow control grants.

3.3.1.2 Flow Control Flywheels

The grants used for ingress, egress, and multicast flow control are carried in data, control, service, and idle
packet headers. Flow control flywheels determine which grants are carried during each ingress or egress
packet cycle because multiple packet cycles are required to receive or transmit all the grants.

For example, when PowerPRS Q-64G output controllers insert flow control grants into the egress packet
headers, four internal flywheels determine which grants are carried during each egress packet cycle. To
extract the correct information from the egress packet headers, the attached devices contain corresponding
flywheels synchronized to those in the PowerPRS Q-64G. Egress idle packet headers carry the

PowerPRS Q-64G flywheel status, which is used to synchronize the attached device flywheels to those in the
PowerPRS Q-64G. See Section 3.3.6 Flow Control Flywheels for Grants Carried in Egress Packets on page
36 for more information.

Similarly, two attached device flywheels determine which grants are carried during each ingress packet cycle.
To extract the correct information from the ingress packet headers, the PowerPRS Q-64G contains corre-
sponding flywheels synchronized to those in the attached devices. The attached device flywheel status used
for flywheel synchronization is carried in the ingress idle packet headers. See Section 3.3.2 Flow Control
Flywheels for Grants Carried in Ingress Packets (below) for more information.

Note: Each PowerPRS Q-64G port has a set of flywheels synchronized to a corresponding set of flywheels
on its attached device. No flywheel synchronization exists between ports. The flow control flywheels incre-
ment according to the number of data packet priorities enabled in the number of priorities field in the
Configuration 1 Register (page 112).

3.3.2 Flow Control Flywheels for Grants Carried in Ingress Packets

There are two flow control flywheels associated with the grants carried in ingress packet headers:

* Subport grant type/subport flywheel
* Grant priority flywheel

The subport grant type/subport flywheel and the grant priority flywheel are used to extract grants from ingress
data packet and control packet headers, which carry one subport grant and one send grant for the port per
packet cycle.
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These two flywheels do not apply to ingress idle packets, each of which has the capacity to carry all 20 sub-
port grants and up to 4 send grants for the port. When an idle packet is transmitted, these flywheels continue
to increment. If a port receives only data packets and control packets and all four priorities are enabled, 20
packet cycles are required to update the complete set of subport grants and 4 packet cycles are required to
update the complete set of send grants.

3.3.2.1 Subport Grant Type/Subport Flywheel

The subport grant type/subport flywheel determines the type of subport grant carried by the current ingress
packet cycle. This flywheel cycles as follows:

000 Subport output queue grants, subport 0
001 Subport output queue grants, subport 1
010 Subport output queue grants, subport 2
011 Subport output queue grants, subport 3
100 Subport multicast grants

For each of the above subport grant types, there is one grant per priority (20 subport grants total per port,
when all four priorities are enabled). The subport grant carried by the current packet cycle is determined by
the subport grant type/subport flywheel value in combination with the grant priority value. The subport grant
type/subport flywheel is incremented each time the grant priority flywheel returns to ‘000’. The grant priority
flywheel returns to ‘000’ after reaching “100’.

To synchronize the PowerPRS Q-64G flywheels with those in the attached devices, the subport grant
type/subport flywheel status and grant priority flywheel status are inserted into the packet qualifier byte (HO)
of ingress idle packets. The subport grants are inserted into header bytes H1 and H2 and byte 6 of ingress
idle packets and into byte HO of ingress data and control packets. See the following packet format descrip-
tions for more information.

3.3.2.2 Grant Priority Flywheel

The grant priority flywheel determines the priority of the grant carried by the current ingress packet cycle:

00 Priority O
01 Priority 1
10 Priority 2
11 Priority 3

This priority is used for both the send grant and the subport grant. There is only one send grant per priority.
The grant priority flywheel is incremented every packet cycle, and returns to ‘00’ after reaching the number
of priorities defined in the number of priorities field in the Configuration 1 Register (page 112).

3.3.3 Ingress ldle Packet Format

The ingress idle packet format for the PowerPRS Q-64G 16-Gbps configuration is presented in Figure 3-1.
Bytes 0:2 and bytes 5:6 of the master LU carry control information, as described in Tables 3-1 through 3-3.
Ingress and egress idle packets both carry SCC information. See Section 3.10 Side Communication Channel
on page 57 for more information.
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Figure 3-2. Ingress Idle Packet Format

High Channel Packet

Byte0O Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7

Master LU HO H1 H2 D21.5 D21.5 SCC FC K28.1

7 Slave LUs D215 | D21.5 D21.5 | D21.5 D21.5 D215 | D21.5 | K28.1

Low Channel Packet

ByteO Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7

Master LU HO H1 H2 D21.5 D21.5 SCC FC K28.5

7 Slave LUs D215 | D21.5 D21.5 | D215 D21.5 D215 | D215 | K28.5

Notes:

1. HO, H1, and H2 are packet header bytes.

IBM PowerPRS Q-64G

Packet Routing Switch

Byte 8 Byte 9
D215 | D215 |
D21.5 | D215 |
Byte8 Byte 9
D21.5 | D215 |
D21.5 | D215 |

2. D21.5, K28.1, and K28.5 characters are 8b/10b control characters. K28.1 and K28.5 characters are used for link
synchronization (byte alignment and packet clock recovery) and supervision (byte alignment and synchronization
lost). D21.5 characters guarantee continuous transition on the line.

3. SCC is side communication channel data. Bits 4:7 are copies of bits 0:3.

4. FC is flow control information in addition to that transmitted in the packet header.

Table 3-1. Ingress Idle Packet, Byte HO

Byte
Bit 0 Bit 1
Subport grant type/
HO subport flywheel Parit
(high channel) status (bit 0 of y
three bits)
HO Reserved Parity

(low channel)

Table 3-2. Ingress Idle Packet, Byte HO Field Descriptions (Page 1 of 2)

Bit(s) Field Name
Subport Grant
Type/Subport

Flywheel Status

0 (high channel)

Reserved

(low channel) Reserved.

1 Parity Header parity.

2:3 Protection

See the description for bits 6:7.

Information Carried

Bits 2:3

Protection

Protection

Must be set to ‘00’ for idle packets.

Description

Bits 4:5

Color

Color

Bits 6:7

Subport grant type/

subport flywheel
status (bits 1:2
of three bits)

Grant priority
flywheel status

Note: On the high channel, bits 0, 6, and 7 of byte HO carry the three-bit subport grant type/subport flywheel status. On the low chan-
nel, bit 0 is reserved, and bits 6:7 carry the subport grant type/subport flywheel status.
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Table 3-2. Ingress Idle Packet, Byte HO Field Descriptions (Page 2 of 2)

Bit(s) Field Name Description
Identifies the idle packet color for switchover support:
. 00 Blue
4:5 Color 01 Red
Others Reserved
Reports the status of the subport grant type/subport flywheel:
000 Subport output queue grants, subport O
Subport Grant
Type/Subport 001 Subport output queue grants, subport 1

010 Subport output queue grants, subport 2
011 Subport output queue grants, subport 3
100 Subport multicast grants

6:7 See Section 3.3.2.1 Subport Grant Type/Subport Flywheel on page 30 for more information.

Flywheel Status
(high channel)

Reports the status of the grant priority flywheel:

Grant Priority 00 Priority 0

Flywheel Status |01 Erionty |
(low channel) 10 Priority 2
11 Priority 3

See Section 3.3.2.2 Grant Priority Flywheel on page 30 for more information.

Note: On the high channel, bits 0, 6, and 7 of byte HO carry the three-bit subport grant type/subport flywheel status. On the low chan-
nel, bit 0 is reserved, and bits 6:7 carry the subport grant type/subport flywheel status.

Table 3-3. Ingress Idle Packet, Bytes H1, H2, SCC, and FC

Information Carried

Byte
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
Subport Subport Subport Subport Subport Subport Subport Subport
H1 outputqueue outputqueue outputqueue |outputqueue |outputqueue | outputqueue outputqueue |outputqueue
(high and low grant: grant: grant: grant: grant: grant: grant: grant:
channel) subport 0, subport 0, subport 0, subport 0, subport 2, subport 2, subport 2, subport 2,
priority O priority 1 priority 2 priority 3 priority O priority 1 priority 2 priority 3
Subport Subport Subport Subport Subport Subport Subport Subport
H2 outputqueue outputqueue outputqueue |outputqueue |outputqueue | outputqueue outputqueue |outputqueue
(high and low grant: grant: grant: grant: grant: grant: grant: grant:
channel) subport 1, subport 1, subport 1, subport 1, subport 3, subport 3, subport 3, subport 3,
priority O priority 1 priority 2 priority 3 priority O priority 1 priority 2 priority 3
" o€ | SSCdata:  SCCdata: | SCCdat | SCCdata: SCCdatar  SCCdata: = SCCdata: | SCC data:
ghannel) bit 0 bit 1 bit 2 bit 3 bit 0 bit 1 bit 2 bit 3
FC Subport Subport Subport Subport
(high and low multicast multicast multicast multicast | Send grant: = Send grant: | Send grant: | Send grant:
g grant: grant: grant: grant: priority O priority 1 priority 2 priority 3
channel)

priority O priority 1 priority 2 priority 3

3.3.4 Ingress Data Packet and Control Packet Format

The ingress data packet and control packet format for the PowerPRS Q-64G 16-Gbps configuration is
presented in Figure 3-3. The packet qualifier byte (HO) is described in Tables 3-4 and 3-5.
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Figure 3-3. Ingress Data Packet and Control Packet Format

High Channel Packet
Byte0 Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9

Master LU HO H1 H2/D D D D D D D | D |

7 Slave LUs D D D D D D D D D . D

Low Channel Packet
Byte 0 Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9

Master LU HO H1 H2/D D D D D D D ! D X
7 Slave LUs D D D D D D D D D . D
Notes:

1. HO, H1, and H2 are packet header bytes. H2 exists only in the 512-Gbps configuration.
2. D is user data.

Table 3-4. Ingress Data Packet and Control Packet, Byte HO

Information Carried

Byte
Bit 0 Bit 1 Bits 2:3 Bit 4 Bit 5 Bits 6:7
(high cHI?anneI) Extended bitmap Parity Protection Best effort Send grant Packet priority
(low ci-r:(a)mnel) Extended bitmap Parity Protection Best effort Subport grant Packet priority
prsqg-64g.01.fm Functional Description
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Table 3-5. Ingress Data Packet and Control Packet, Byte HO Field Descriptions

Bit(s) Field Name Description
Designates the range of output ports addressed by the destination bitmap in the data packet
header:
256-Gbps Configuration 512-Gbps Configuration
0 Ports 0 to 7 0 Ports Oto 15
1 Ports 7 and 15 1 Ports 15 to 31
0 Extended Bitmap Output port mapping for the 256-Gbps configuration is detailed in Table 3-6, and output port map-

ping for the 512-Gbps configuration is detailed in Table 3-7.

Note that each ingress packet header addresses only half the output ports. This reduces the desti-
nation bitmap field length and increases the packet payload size. Because only half the ports are
addressed in a single packet cycle, broadcast operation requires two packet cycles. A multicast
packet requires either one or two packet cycles, depending on whether the active bits are distrib-
uted over half the ports or all the ports.

1 Parity Header parity.

Specifies the traffic type (red data packet, blue data packet, or idle packet) and the application
method of the bitmap filter to the ingress packet destination bitmap. The bitmap filter is specified
with the Bitmap Filter Register (page 125). The PowerPRS Q-64G uses the resulting masked desti-
nation bitmap to route the packet. If the resulting bitmap is all zeros, the PowerPRS Q-64G ignores
the packet. Note that control packets are detected before the bitmap filter is applied.

Protection Field Color Bitmap Filter
. 00 Not applicable  Not applicable (packet is an idle packet or a service packet).
23 Protection 01 Red (backup) Packet destination bitmap is bitwise ANDed with bitwise
complement of bitmap filter.
10 Red (active) Packet destination bitmap is bitwise ANDed with bitmap
filter.
11 Blue (unfiltered) Packet destination bitmap is used as is (unfiltered).
This filtering function supports switchover and load balancing (see Section 3.11 Switchover Support
on page 57).
Flags traffic as best-effort bandwidth traffic when the best-effort discard function is enabled.
1 The packet is flagged as best-effort bandwidth traffic, and the PowerPRS Q-64G can dis-
card it, if necessary.
0 The packet is flagged as guaranteed bandwidth traffic, and the PowerPRS Q-64G cannot
4 Best Effort discard it.

When the best-effort discard function is enabled, excess output port congestion triggers a mecha-
nism that discards best-effort bandwidth traffic to provide output port access to guaranteed band-
width traffic. The best-effort discard function is enabled with the best-effort discard enable bit in the
Configuration 0 Register (page 110). See Section 3.4.6 Best-Effort Discard on page 49 for more
information.

Send Grant Reports the status of the send grant for the priority specified by the grant priority flywheel.

Reports the status of the subport grant of the type specified by the subport grant type/subport

Subport Grant flywheel and the priority specified by the grant priority flywheel.

Specifies the packet priority for data packets:
00 Priority O (highest priority)
01 Priority 1
6:7 Packet Priority 10 Priority 2
11 Priority 3 (lowest priority)

This field is ignored for control packets because control packets do not have a specific priority (see
Section 3.1.2 on page 26).

For data packets, the protection field, best-effort bit, and packet priority field of the packet qualifier byte (HO)
are processed without modification. The best-effort bit is ignored unless the best-effort discard function is
enabled (see Section 3.4.6 Best-Effort Discard on page 49). The protection field and packet priority field are
always processed by the PowerPRS Q-64G, and the user must set them to the appropriate values.
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For ingress data packets, header bytes H1 and H2 contain the packet destination bitmap, which designates
the output ports to which the packet is destined and, thereby, the output queues into which the packet will be
enqueued (see Tables 3-6 and 3-7). For the PowerPRS Q-64G, the destination bitmap is a logical bitmap.
Each logical port can be mapped to any physical port of the same subswitch using the Bitmap Mapping
Register (page 128). For example, logical bitmap 0 can address physical port 1 (rather than physical port 0).
When a destination bitmap bit is set to ‘1’, the packet is routed to the corresponding logical port. The bitmap
field can point to multiple output ports. If the destination bitmap value is all zeros, the packet is recognized as
a control packet.

Table 3-6. Ingress Data Packet and Control Packet, Byte H1 in the 256-Gbps Configuration

Packet Destination

Byte
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
HA1
(high or low channel) Output Output Output Output Output Output Output Output
for extended bitmap port O port 1 port 2 port 3 port 4 port 5 port 6 port7
(byte HO) =0
HA1
(high or low channel) Output Output Output Output Output Output Output Output
for extended bitmap port 8 port9 port 10 port 11 port 12 port 13 port 14 port 15
(byte HO) = 1

In the 256-Gbps configuration, four PowerPRS Q-64Gs are configured for internal speed expansion, in which
the device ports are paired as follows: physical port 0 is paired with physical port 1 to form logical port O,
physical port 2 is paired with physical port 3 to form logical port 1, and so forth. For packet routing, if bit n of
the packet destination bitmap is set to ‘1’, the packet is routed to physical output ports (n x 2) and

[(nx 2) + 1]. For example, if bit 3 of the destination bitmap is set to ‘1’, the packet is routed to physical output
ports 6 and 7.

Table 3-7. Ingress Data Packet and Control Packet, Bytes H1 and H2 in the 512-Gbps Configuration

Packet Destination

Byte
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
H1
(high or low channel) Output Output Output Output Output Output Output Output
for extended bitmap port O port 1 port 2 port 3 port 4 port 5 port 6 port7
(byte HO) =0
H2
(high or low channel) Output Output Output Output Output Output Output Output
for extended bitmap port 8 port9 port 10 port 11 port 12 port 13 port 14 port 15
(byte HO) =0
H1
(high or low channel) Output Output Output Output Output Output Output Output
for extended bitmap port 16 port 17 port 18 port 19 port 20 port 21 port 22 port 23
(byte HO) = 1
H2
(high or low channel) Output Qutput Qutput Output Qutput Output Output Output
for extended bitmap port 24 port 25 port 26 port 27 port 28 port 29 port 30 port 31
(byte HO) = 1

3.3.5 Ingress Service Packet Format

The ingress service packet format for the PowerPRS Q-64G 16-Gbps configuration is presented in Figure
3-7. The packet qualifier byte (HO) is described in Tables 3-8 and 3-9.
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Figure 3-4. Ingress Service Packet Format

High Channel Packet
Byte0 Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9

Master LU HO H1 H2/D D D D D D D D

7 Slave LUs D D D D D D D D b , D

Low Channel Packet
Byte 0 Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9

Master LU Ho H1 H2/D D D D D D D ! D |
7 Slave LUs D D D D D D D D D . D
Notes:

1. HO, H1, and H2 are packet header bytes. Bytes H1 and H2 are reserved and must be set to x'00’. (H2 exists only
in the 512-Gbps configuration.)

2. For command service packets, D is service data. For event service packets, these bytes are ignored by the
PowerPRS Q-64G and can be filled with any character.

Table 3-8. Ingress Service Packet, Byte HO

Information Carried
Byte
Bit 0 Bit 1 Bits 2:3 Bits 4:6 Bit 7

HO

(high and low channel) Reserved Parity Protection Service packet type Reserved

Table 3-9. Ingress Service Packet, Byte HO Field Descriptions

Bit(s) Field Name Description
0 Reserved Reserved.
1 Parity Header parity.
2:3 Protection Must be set to ‘00’ for service packets.

Specifies the type of service packet:
100 Event-1 service packet

4:6 Service Packet Type 101 Command service packet
110 Event-2 service packet
111 Reserved
7 Reserved Reserved.

3.3.6 Flow Control Flywheels for Grants Carried in Egress Packets

There are four flow control flywheels associated with the grants carried in egress packets:

e Extended output queue grant flywheel
¢ Qutput queue grant priority flywheel

e Subport grant type/priority flywheel

* Subport grant port flywheel
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The extended output queue grant flywheel and the output queue grant priority flywheel carry related informa-
tion as do the subport grant type/priority flywheel and the subport grant port flywheel.

3.3.6.1 Extended Output Queue Grant Flywheel

The extended output queue grant flywheel determines the set of ports for the output queue grants carried by
the current egress packet cycle. For the 256-Gbps configuration, this flywheel cycles as follows:

0 Ports0to 7
1 Ports 8 to 15

For the 512-Gbps configuration, it cycles as follows:

0 Ports 0 to 15
1 Ports 16 to 31

There is one output queue grant per port and per priority. The particular set of output queue grants carried by
the current packet cycle is determined by this flywheel in combination with the output queue grant priority
flywheel. This flywheel is incremented every packet cycle. One packet cycle carries the grants for half the
ports and one priority. When all four priorities are enabled, eight packet cycles are required to update the
complete set of output queue grants.

To synchronize the PowerPRS Q-64G flywheels with those in the attached devices, the extended output
queue grant flywheel status and output queue grant priority flywheel status are inserted into the packet quali-
fier byte (HO) of egress idle packets carried on the low channel. The output queue grants are inserted into
header bytes H1 and, for the 512-Gbps configuration, H2 of egress data, control, service, and idle packets
carried on the low channel. See the following packet format descriptions for more information.

3.3.6.2 Output Queue Grant Priority Flywheel

The output queue grant priority flywheel determines the priority of the output queue grants carried by the
current egress packet cycle. This flywheel cycles as follows:

00 Priority O
01 Priority 1
10 Priority 2
11 Priority 3

This flywheel is incremented each time the extended output queue grant flywheel returns to ‘0’. This flywheel
returns to ‘00’ after reaching the number of priorities defined in the number of priorities field in the
Configuration 1 Register (page 112).

3.3.6.3 Subport Grant Type/Priority Flywheel

The subport grant type/priority flywheel determines the type of subport grants carried by the current egress
packet cycle. This flywheel cycles as follows:

000 Subport output queue grants, priority 0
001 Subport output queue grants, priority 1
010 Subport output queue grants, priority 2
011 Subport output queue grants, priority 3
100 Subport multicast grants
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The particular set of subport grants carried by the current packet cycle is determined by this flywheel in
combination with the subport grant port flywheel. This flywheel is incremented each time the subport grant
port flywheel returns to ‘000’, and reset to ‘100’ after it reaches the number of priorities defined in the number
of priorities field in the Configuration 1 Register. After reaching ‘100’, this flywheel returns to ‘000’ after only
one packet cycle. In effect, the combined value of the subport grant type/priority flywheel and the subport
grant port flywheel is a six-bit field that counts to ‘100000’ and then returns to ‘000000’

Transmission of a complete set of subport grants requires 8, 16, 24, or 32 packet cycles, depending on the
number of enabled priorities. Every 61 packet cycles, PowerPRS Q-64G multicast grants (not subport multi-
cast grants) are inserted in place of the subport grants. (Packet cycle 61 was chosen so that the multicast
grants would not preempt subport grants of the same priority every time the multicast grants were sent.) The
insertion of multicast grants is indicated by the grant type bit in the packet qualifier byte (HO) of egress
packets on the high channel. Multicast grants are also sent immediately when the multicast grant status
changes. The subport grant type/priority flywheel and subport grant port flywheel are incremented even when
multicast grants, rather than subport grants, are transmitted.

To synchronize the PowerPRS Q-64G flywheels with those in the attached devices, the subport grant/type
priority flywheel status and subport grant port flywheel status are inserted into byte 6 (that is, the FC byte) of
egress idle packets. The subport grants are inserted into header bytes H1 and, for the 512-Gbps configura-
tion, H2 of egress data, control, service, and idle packets carried on the high channel. See the following
packet format descriptions for more information.

3.3.6.4 Subport Grant Port Flywheel

The subport grant port flywheel determines the ports for the subport output queue grants carried by the cur-
rent egress packet cycle. Each packet cycle carries grants for two ports in the 256-Gbps configuration and for
four ports in the 512-Gbps configuration. For the 256-Gbps configuration, this flywheel cycles as follows:

000 Ports 0 and 1
001 Ports 2 and 3
010 Ports 4 and 5
011 Ports 6 and 7
100 Ports 8 and 9
101 Ports 10 and 11
110 Ports 12 and 13
111 Ports 14 and 15

For the 512-Gbps configuration, it cycles as follows:

000 Ports 0, 1,2, and 3

001 Ports 4, 5, 6, and 7

010 Ports 8, 9, 10, and 11
011 Ports 12, 13, 14, and 15
100 Ports 16, 17, 18, and 19
101 Ports 20, 21, 22, and 23
110 Ports 24, 25, 26, and 27
111 Ports 28, 29, 30, and 31

This flywheel is incremented every packet cycle.
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3.3.7 Egress ldle Packet Format

The egress idle packet format for the PowerPRS Q-64G 16-Gbps configuration is presented in Figure 3-5.
Bytes 0:2 and bytes 5:6 of the master LU carry control information, as described in Tables 3-10 through 3-19.

Figure 3-5. Egress Ildle Packet Format

High Channel Packet
Byte0 Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9

Master LU HO H1 H2/D21.5| D21.5 D21.5 SCC FC K28.1 D21.5 , D21.5 |

7 Slave LUs D21.5 | D21.5 D21.5 D21.5 D21.5 D21.5 | D21.5 K28.1 D215 , D21.5 ,

Low Channel Packet
Byte0  Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9

Master LU HO H1 H2/D21.5| D21.5 D21.5 SCC FC K28.5 D215 , D21.5 ,

7 Slave LUs D21.5 D21.5 D21.5 D21.5 D21.5 D215 | D21.5 K28.5 D21.5 , D21.5 |

Notes:

1. HO, H1, and H2 are packet header bytes. H2 exists only in the 512-Gbps configuration.

2. D21.5, K28.1, and K28.5 characters are 8b/10b control characters. K28.1 and K28.5 characters are used for link
synchronization (byte alignment and packet clock recovery) and supervision (byte alignment and synchronization
lost). D21.5 characters guarantee continuous transition on the line.

3. SCC is side communication channel data. Bits 4:7 are copies of bits 0:3.

4. FC is flow control information in addition to that transmitted in the packet header.

Table 3-10. Egress Idle Packet, Byte HO

Information Carried

Byte
Bit 0 Bit 1 Bits 2:3 Bits 4:5 Bits 6:7
HO . .
(high channel) Grant type Parity Protection Color Reserved
Ho Extended output Output queue grant
(low channel) queue grant Parity Protection Color priority flywheel
flywheel status status
prsqg-64g.01.fm Functional Description
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Table 3-11. Egress Idle Packet, Byte HO Field Descriptions

Bit(s)

2:3

4:5

6:7

Field Name

Grant Type
(high channel)

Extended Output Queue
Grant Flywheel Status
(low channel)

Parity

Protection

Color

Output Queue Grant
Priority Flywheel Status

Functional Description
Page 40 of 199

Preliminary
Description
Identifies the type of grants carried in byte H1 of the packet header:
0 Subport grants (default value)
1 Multicast grants (set to ‘1’ every 61 packet cycles or when the multicast grant status
changes)

The default value is ‘0’. In this case, the set of subport grants carried by the egress idle packet is
determined by the subport grant type/priority flywheel and the subport grant port flywheel. The

FC byte carries the status of these flywheels (see Tables 3-18 and 3-19).

Every 61 packet cycles, multicast grants are sent in place of the subport grants. Multicast grants are
also sent immediately when the multicast grant status changes. The grant type/priority and subport
grant port flywheels are incremented even when the multicast grants are inserted in place of the
subport grants.

Note: A subport multicast grant is the logical AND of the individual subport multicast grants that
were received in ingress packets for all the ports in the range (see Section 3.6 Subport Flow Control
on page 53).

Reports the status of the extended output queue grant flywheel:

256-Gbps Configuration 512-Gbps Configuration
0 Ports 0to 7 0 Ports 0 to 15
1 Ports 8 to 15 1 Ports 16 to 31

See Section 3.3.6.1 Extended Output Queue Grant Flywheel on page 37 for more information.
Header parity.
Must be set to ‘00’ for idle packets.

Identifies the packet color for switchover support. See the ingress idle packet color field description
in Table 3-2.

Reports the status of the output queue grant priority flywheel:
00 Priority O

01 Priority 1
10 Priority 2
11 Priority 3

See Section 3.3.6.2 Output Queue Grant Priority Flywheel on page 37 for more information.
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Table 3-12. Egress Idle Packet, Byte H1 on the High Channel in the 256-Gbps Configuration
(This table also applies to egress data packets, control packets, and service packets.)

Information Carried
Byte

Bit0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
H1
(high channel) for Subport Subport Subport Subport Subport Subport Subport Subport
grant type (byte HO) =0 |  output output output output output output output output
Subport grant type/ | queuegrant: |queuegrant:  queue grant: | queue grant:  queuegrant: | queuegrant:  queue grant: | queuegrant:
priority flywheel port n, port n, port n, port n, portn+1, portn+1, portn+1, | portn+1,
(FC byte) =010 3 subport0 | subport 1 subport 2 subport3 | subportO | subport 1 subport2 | subport3
(grant priority)
H1
(high channel) for Subport Subport Subport Subport Subport Subport Subport Subport
grant type (byte H0) = 0| multicast multicast multicast multicast multicast multicast multicast multicast
Subport grant type/ | grant: ports | grant: ports | grant: ports | grant: ports | grant: ports | grant: ports | grant: ports | grant: ports
priority flywheel 0to7, 0to7, 0to7, 0to7, 8 to 15, 8 to 15, 8 to 15, 8 to 15,
(FC byte) = 4 priority O priority 1 priority 2 priority 3 priority O priority 1 priority 2 priority 3

(subport multicast)
Multicast Multicast Multicast Multicast Multicast Multicast Multicast Multicast

HA1 grant: high | grant: high | grant: high | grant: high = grant:low | grant:low | grant:low | grant: low
(high channel) for subswitch | subswitch | subswitch | subswitch | subswitch | subswitch | subswitch | subswitch
grant type (byte HO) =1 | element, element, element, element, element, element, element, element,

priority O priority 1 priority 2 priority 3 priority 0 priority 1 priority 2 priority 3

Note: n = subport grant port flywheel (FC byte) =0to 7

Table 3-13. Egress Idle Packet, Byte H1 on the High Channel in the 512-Gbps Configuration
(This table also applies to egress data packets, control packets, and service packets.)

Information Carried
Byte

Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
H1
(high channel) for Subport Subport Subport Subport Subport Subport Subport Subport
grant type (byte HO) =0 | output output output output output output output output
Subport grant type/ | queuegrant:  queuegrant: queuegrant:  queuegrant: | queuegrant: queuegrant: queuegrant: queuegrant:
priority flywheel port n, port n, port n, port n, portn+1, portn+1, portn+1, | portn+1,

(FC byte) =010 3 subport 0 subport 1 subport 2 subport 3 subport O subport 1 subport 2 subport 3
(grant priority)

H1
(high channel) for Subport Subport Subport Subport Subport Subport Subport Subport
grant type (byte HO) = 0| multicast multicast multicast multicast multicast multicast multicast multicast
Subport grant type/ grant: ports | grant: ports | grant: ports | grant: ports | grant: ports | grant: ports | grant: ports | grant: ports
priority flywheel 0to 15, 0to 15, 0to 15, 0to 15, 16 to 31, 16 to 31, 16 to 31, 16 to 31,
(FC byte) =4 priority 0 priority 1 priority 2 priority 3 priority O priority 1 priority 2 priority 3
(subport multicast)

Multicast Multicast Multicast Multicast Multicast Multicast Multicast Multicast

HA1 grant: high | grant: high | grant: high | grant: high = grant:low | grant:low | grant:low | grant: low
(high channel) for subswitch | subswitch | subswitch | subswitch | subswitch | subswitch | subswitch | subswitch
grant type (byte HO) =1 | element, element, element, element, element, element, element, element,

priority 0 priority 1 priority 2 priority 3 priority O priority 1 priority 2 priority 3

Note: n = subport grant port flywheel (FC byte) =0to 7
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Table 3-14. Egress Idle Packet, Byte H2 on the High Channel in the 512-Gbps Configuration
(This table also applies to egress data packets, control packets, and service packets.)

Information Carried

Byte
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
(high chiinel) for Subport Subport Subport Subport Subport Subport Subport Subport
subg ort grant tvpe/ output output output output output output output output
prirz)ritygflywhggl queuegrant: queuegrant:  queuegrant: queuegrant: queuegrant: queuegrant: queuegrant: queuegrant:

portn+2, portn+2, | portn+2, | portn+2, portn+3, | portn+3, | portn+3, portn+3,

(FCbyte)=0t0 3 subport 0 subport 1 subport 2 subport 3 subport 0 subport 1 subport 2 subport 3

(grant priority)

H2
(high channel) for
subport grant type/
priority flywheel
(FC byte) = 4
(subport multicast)

Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved

Note: n = subport grant port flywheel (FC byte) =0to 7

Table 3-15. Egress Idle Packet, Byte H1 on the Low Channel in the 256-Gbps Configuration
(This table also applies to egress data packets, control packets, and service packets.)

Information Carried

Byte
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7

(low ch:;nel) for Output Output Output Output Output Output Output Output
extended outout queue queuegrant: queuegrant: | queuegrant: queuegrant: queuegrant: lqueuegrant:  queuegrant: queue grant:

grant ﬂyth:eeI(i 0 port 0 port 1 port 2 port 3 port 4 port5 port 6 port 7

(low ch:;nel) for Output Output Output Output Output Output Output Output
extended outout queue queuegrant: queuegrant: lqueuegrant: queuegrant: queuegrant: lqueuegrant:  queuegrant: queue grant:

grant ﬂyth:eeI(i 1 port 8 port 9 port 10 port 11 port 12 port 13 port 14 port 15
Functional Description prsqg-649.01.fm
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Table 3-16. Egress Idle Packet, Bytes H1 and H2 on the Low Channel in the 512-Gbps Configuration
(This table also applies to egress data packets, control packets, and service packets.)

Information Carried

Byte

Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7

(low ch|:1r1mel) for Output Output Output Output Output Output Output Output
extended outout aueue queuegrant: queuegrant: | queuegrant: queuegrant: queuegrant: lqueuegrant:  queuegrant: queue grant:

grant ﬂywh%elq= 0 port 0 port 1 port 2 port 3 port 4 port5 port 6 port 7

(low chzgnel) for Output Output Output Output Output Output Output Output
extended outout queue queuegrant: queuegrant: | queuegrant: queuegrant: queuegrant: lqueuegrant:  queuegrant: queue grant:

grant fIyth:equ= 0 port 8 port 9 port 10 port 11 port 12 port 13 port 14 port 15

(low ch:r11nel) for Output Output Output Output Output Output Output Output
extended outout queue queuegrant: queuegrant: | queuegrant: queuegrant: queuegrant: lqueuegrant:  queuegrant: queue grant:

grant ﬂyth:equ= 1 port 16 port 17 port 18 port 19 port 20 port 21 port 22 port 23

(low ch:§nel) for Qutput Output Qutput Output Output Output Output Qutput
extended outout gueue queuegrant: queuegrant: | queuegrant: queuegrant: queuegrant: lqueue grant:  queuegrant: queue grant:

putq port 24 port 25 port 26 port 27 port 28 port 29 port 30 port 31

grant flywheel = 1

Table 3-17. Egress Idle Packet, SCC Byte

Information Carried

Byte
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
SCC SCC data: | SCCdata: SCC data: | SCC data: = SCC data: | SCC data: | SCC data: | SCC data:
(high or low channel) bit 0 bit 1 bit 2 bit 3 bit 0 bit 1 bit 2 bit 3

Table 3-18. Egress Idle Packet, FC Byte

Information Carried

Byte
Bit 0 Bit 1 Bits 2:4 Bits 5:7
FC Subport grant type/ Subport grant port
(high or low channel) Memory grant Reserved priority flywheel status flywheel status
prsqg-64g.01.fm Functional Description
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Table 3-19. Egress Idle Packet, FC Byte Field Descriptions

Bit(s) Field Name Description
0 Memory Grant Reports the status of the memory grant.
1 Reserved Reserved.

Reports the status of the subport grant type/priority flywheel:

000 Subport output queue grants, priority 0
001 Subport output queue grants, priority 1

. Subport Grant Type/ o
2:4 L 010 Subport output queue grants, priority 2
Priority Flywheel Status 011 Subport output queue grants, priority 3

100 Subport multicast grants
See Section 3.3.6.3 Subport Grant Type/Priority Flywheel on page 37 for more information.
Reports the status of the subport grant port flywheel:
256-Gbps Configuration 512-Gbps Configuration
000 Ports 0 and 1 000 Ports 0, 1, 2, and 3
001 Ports 2 and 3 001 Ports 4, 5, 6, and 7
010 Ports 4 and 5 010 Ports 8, 9, 10, and 11

5:7 Sl,iﬁm:tegrg?;tigﬂ 011 Ports6and7 011 Ports 12, 13, 14, and 15
100 Ports 8 and 9 100 Ports 16, 17, 18, and 19
101 Ports 10 and 11 101 Ports 20, 21, 22, and 23
110 Ports 12 and 13 110 Ports 24, 25, 26, and 27
111 Ports 14 and 15 111 Ports 28, 29, 30, and 31

See Section 3.3.6.4 Subport Grant Port Flywheel on page 38 for more information.

3.3.8 Egress Data Packet and Control Packet Format

The egress data packet and control packet format for the PowerPRS Q-64G 16-Gbps configuration is
presented in Figure 3-6. The packet qualifier byte (HO) is described in Tables 3-20 and 3-21. Header bytes H1
and H2 of egress data packets and control packets are identical to those of egress idle packets (see Tables
3-12 through 3-16).

Figure 3-6. Egress Data Packet and Control Packet Format

High Channel Packet
Byte 0  Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9

Master LU HoO H1 H2/D D D D D D D . D |

7 Slave LUs D D D D D D D D D D

Low Channel Packet
Byte 0 Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9

Master LU HO H1 H2/D D D D D D D , D ,
7 Slave LUs D D D D D D D D D D
Notes:

1. HO, H1, and H2 are packet header bytes. H2 exists only in the 512-Gbps configuration.
2. Dis user data.
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Table 3-20. Egress Data Packet and Control Packet, HO Byte

Information Carried

Byte
Bit 0 Bit 1 Bits 2:3 Bit 4 Bit 5 Bits 6:7
(high CH'? annel) Grant type Parity Protection Best effort Reserved Packet priority
HO Memory grant Parity Protection Best effort Reserved Packet priority

(low channel)

Table 3-21. Egress Data Packet and Control Packet, Byte HO Field Descriptions

Bit(s) Field Name Description
Identifies the type of grants carried in byte H1 of the packet header:
0 Subport grants (default value)
Grant Type 1 Multicast grants (set to ‘1’ every 61 packet cycles or when the multicast grant status
(high channel) changes)
0 These bit settings operate the same as those for egress idle packets (see Table 3-11). Byte H1 is
also formatted the same as it is for egress idle packets (see Tables 3-12 through 3-16).
Memory Grant
(low channel) Reports the status of the memory grant.
1 Parity Header parity.
2.3 Protection This field is processed without modification. See the ingress data packet and control packet byte HO
’ field descriptions in Table 3-5 on page 34.
This bit is processed without modification. See the ingress data packet and control packet byte HO
4 Best Effort ! - ;
field descriptions in Table 3-5.
Reserved Reserved.
6:7 Packet Priority This field is processed without modification. See the ingress data packet and control packet byte HO

field descriptions in Table 3-5.

3.3.9 Egress Service Packet Format

The egress service packet format for the PowerPRS Q-64G 16-Gbps configuration is presented in Figure 3-7.
The packet qualifier byte (HO) is described in Tables 3-22 and 3-23. Header bytes H1 and H2 of egress data
packets and control packets are identical to those of egress idle packets (see Tables 3-12 through 3-16).
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Figure 3-7. Egress Service Packet Format
High Channel Packet
Byte0 Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9
Master LU HO H1 H2/D D D D D D D D .
7 Slave LUs D D D D D D D D D . D .
Low Channel Packet
Byte 0 Byte 1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9
Master LU HO H1 H2/D D D D D D D D .
7 Slave LUs D D D D D D D D D D
Notes:

1. HO, H1, and H2 are packet header bytes. H2 exists only in the 512-Gbps configuration.
2. For command service packets, D is service data. For event service packets, these bytes are ignored by the
attached device and can be filled with any character.

Table 3-22. Egress Service Packet, Byte HO

Information Carried

Byte
Bit 0 Bit 1 Bits 2:3 Bits 4:6 Bit 7
HO . . .
(high channel) Grant type Parity Protection Service packet type Reserved
HO . . .
(low channel) Memory grant Parity Protection Service packet type Reserved
Table 3-23. Egress Service Packet, Byte HO Field Descriptions
Bit(s) Field Name Description
Identifies the type of grants carried in bytes H1 and H2 of the packet header:
0 Subport grants (default value)
Grant Type 1 I\/Ihulticast grants (set to ‘1’ every 61 packet cycles or when the multicast grant status
(high channel) changes)
These bit settings operate the same as those for egress idle packets (see Table 3-11). Bytes H1
and H2 are also formatted the same as they are for egress idle packets (see Tables 3-12 through
3-16).
Memory Grant
(low channel) Reports the status of the memory grant.
1 Parity Header parity.
2:3 Protection Must be set to ‘00’ for service packets.
Specifies the type of service packet:
) 100 Event-1 service packet
4:6 Service Packet Type 101 Command service packet
110 Event-2 service packet
111 Reserved
7 Reserved Reserved.
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3.4 Ingress Flow Control

Note: In the flow control sections (that is, Sections 3.4 through 3.7), references to 32 ports and port ranges
of 0 to 15 and 16 to 31 are specific to the PowerPRS Q-64G 512-Gbps configuration. Substitute 16 ports and
port ranges of 0 to 7 and 8 to 15 for the 256-Gbps configuration.

Ingress traffic flow to the PowerPRS Q-64G is controlled by a variety of mechanisms, primarily:

e Output queue grants that reflect the output queue occupancy. There is one output queue grant issued per
subswitch element pair, per output, and per priority.

* Memory grants that reflect the shared memory occupancy. There is one memory grant issued for input
ports 0 to 15 and one issued for input ports 16 to 31.

* Multicast grants that reflect the multicast packet use of shared memory. There is one multicast grant
issued per subswitch element and per priority.

As discussed in Section 3.3, the PowerPRS Q-64G inserts the grant status into egress data, control, service,
and idle packet headers to convey these grants to the ingress side of the attached devices. These grants
allow the devices to transmit packets to the PowerPRS Q-64G. Ingress traffic flow is also controlled by the
flow control latency and best-effort discard functions. Each of these flow control mechanisms is discussed
below.

Note: An attached device transmits a unicast packet to the PowerPRS Q-64G only when it has received both
the memory grant and the output queue grant for the destination output. An attached device transmits a mul-
ticast packet to the PowerPRS Q-64G when it has received the memory grant, regardless of the output queue
grant status and the multicast grant status. The PowerPRS Q-64G discards ingress packets destined for an

output that lacks the correct output queue grant status (see Section 3.4.5 Flow Control Latency on page 49).

3.4.1 Output Queue Grants

Output queue grants:
* Prevent packets of a single priority destined for the same output from filling the shared memory.

* Prevent low-priority packets from occupying too much shared memory.

The PowerPRS Q-64G issues one output queue grant per subswitch element pair (A and B, and C and D),
per output port (0 to 31), and per priority (0 to 3). For a subswitch element, the PowerPRS Q-64G issues an
output queue grant for an output priority when the total number of packets in the output queue is below the
output queue threshold for that priority. The PowerPRS Q-64G inserts the output queue grant status into
egress data, control, service, and idle packet headers. Ports 0 to 15 receive the status of the output queues in
subswitch elements A and B; ports 16 to 31 receive the status of the output queues in subswitch elements C
and D. The PowerPRS Q-64G removes the grant when the number of packets is equal to or greater than the
threshold (there is no hysteresis). The four programmable output queue thresholds, one for each output
priority, are accessed through the Threshold Access Register (page 114).

To generate output queue grants, the PowerPRS Q-64G continuously compares the total packet count in
each output queue to the four output queue thresholds. However, the PowerPRS Q-64G output queue grant
table is refreshed only once per packet cycle. This guarantees that all the attached devices receive the same
flow control information.
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3.4.2 Memory Grants

Memory grants provide ingress flow control by preventing packet transmission from the attached devices
when the PowerPRS Q-64G shared memory is full. The PowerPRS Q-64G issues one memory grant for input
ports 0 to 15 and one for input ports 16 to 31. Because the packets from an attached device are routed to the
shared memory of two subswitch elements (A and B, or C and D), the PowerPRS Q-64G generates these
grants as follows:

* The PowerPRS Q-64G issues the memory grant for input ports 0 to 15 when the total packet count in the
subswitch element A shared memory and in the subswitch element B shared memory are both below the
shared memory threshold. The memory grant status is inserted into the headers of egress data, control,
service, and idle packets on ports 0 to 15.

* The PowerPRS Q-64G issues the memory grant for input ports 16 to 31 when the total packet count in
the subswitch element C shared memory and in the subswitch element D shared memory are both below
the shared memory threshold. The memory grant status is inserted into the headers of egress data, con-
trol, service, and idle packets on ports 16 to 31.

The PowerPRS Q-64G removes a memory grant when the number of packets in either subswitch element is
equal to or greater than the threshold (there is no hysteresis). When the packet count in a subswitch element
shared memory reaches the shared memory threshold, the event is reported via the corresponding shared
memory threshold exceeded bit in the Status Register (page 120). This bit generates an interrupt unless it is
masked by the corresponding bit in the Interrupt Mask Register (page 122). The programmable shared
memory threshold is accessed through the Threshold Access Register (page 114).

When programming the shared memory threshold, the number of packet store addresses reserved by the
input controllers must be subtracted from the total number of packet store addresses available in the shared
memory. (These reserved addresses store new packets during header extraction and packet retrieval.) In
the 512-Gbps configuration, 32 addresses are reserved; in the 256-Gbps configuration, 16 addresses are
reserved. Threshold programming must also consider flow control latency on the Unilinks.

To generate memory grants, the PowerPRS Q-64G continuously compares the packet count in each sub-
switch element to the shared memory threshold. However, the PowerPRS Q-64G memory grant table is
refreshed only once per packet cycle. This guarantees that all the attached devices receive the same flow
control information.

3.4.3 Multicast Grants

Multicast grants provide PowerPRS Q-64G ingress flow control by preventing multicast packets from filling
the entire shared memory. The PowerPRS Q-64G issues one multicast grant per subswitch element (A, B, C,
and D) and per priority (0 to 3). The multicast grant status for subswitch elements A and B is inserted into the
headers of egress data, control, service, and idle packets on ports 0 to 15; the multicast grant status for sub-
switch elements C and D is inserted into the headers of egress data, control, service, and idle packets on
ports 16 to 31. For each of the four subswitch elements, an internal register, MCCount, contains the differ-
ence between the total number of packet addresses in the output queues (regardless of priority or input port)
and the total number of packets stored in the shared memory.

Each priority has a multicast high threshold and a multicast low threshold that apply to all four subswitch
elements. These thresholds are accessed through the Threshold Access Register. A multicast grant for a
priority is issued when the MCCount register value falls below the multicast low threshold for that priority; a
multicast grant for a priority is removed when the MCCount register value is equal to or greater than the
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multicast high threshold for that priority. The difference between the multicast high and low thresholds for a
priority causes hysteresis. Hysteresis reduces the number of times a change in multicast grant status
preempts the insertion of subport grants in egress packet headers.

To generate multicast grants, the PowerPRS Q-64G continuously compares the MCCount register value to
the four multicast high thresholds and the four multicast low thresholds. However, the PowerPRS Q-64G
multicast grant table is refreshed only once per packet cycle. This guarantees that all the attached devices
receive the same flow control information.

3.4.4 Shared Memory Overrun

The PowerPRS Q-64G receives any incoming packet that has a store address, regardless of output queue
and shared memory occupancy (unless the flow control latency function requires packet discard; see Section
3.4.5). If a packet is received when the input controller does not have an available store address, the input
controller discards the packet. This condition is reported in the no address interrupt bit in the Status Register
(page 120). An interrupt is generated if the condition is not masked with the no address interrupt bit in the
Interrupt Mask Register (page 122). This error occurs only if the shared memory threshold is programmed
incorrectly, or if the attached device is not responding to the memory grant information.

3.4.5 Flow Control Latency

The input controller flow control latency function detects operational errors with the attached devices. This
function is enabled with the flow control latency field in the Configuration 0 Register (page 110). When the
flow control latency function is enabled, the input controller checks whether an incoming unicast packet is
destined to an output for which neither an output queue grant nor a memory grant has been issued in the past
n packet cycles. For a multicast packet, the input controller checks only the memory grant information. If the
packet is destined for an output for which no grants have been issued, the packet is discarded. This error is
reported via the flow control violation bit in the Status Register and, unless masked in the Interrupt Mask
Register, the error generates a flow control violation interrupt. The violating ports are identified by the corre-
sponding bits in the Flow Control Violation Register (page 132).

Note: The PowerPRS Q-64G cannot verify whether the attached devices are processing the multicast
grants. The PowerPRS Q-64G accepts multicast packets even when the multicast grant is removed.

3.4.6 Best-Effort Discard

In some applications, certain low-priority traffic is more important than the high-priority traffic that monopo-
lizes the output port and prevents low-priority traffic from accessing the port. The best-effort discard function
attempts to correct this situation by categorizing incoming traffic as either “guaranteed bandwidth” or “best-
effort bandwidth.” Best-effort bandwidth traffic is discarded at the input controllers, when necessary, to pro-
vide output port access to guaranteed traffic. The best-effort discard function helps to ensure guaranteed
bandwidth traffic quality of service. This function is enabled with the best-effort discard enable bit in the
Configuration 0 Register (page 110).

When the PowerPRS Q-64G is operating as a lossy switch, the best-effort discard flow control function is acti-
vated as soon as the aggregate traffic load for an output port exceeds its capacity for a given time period. The
PowerPRS Q-64G discards only traffic flagged as best-effort; guaranteed bandwidth traffic is never
discarded. Guaranteed bandwidth traffic congestion is managed through the normal flow control mechanism.
Best-effort discard from the shared memory is completed in a single burst to minimize the number of affected
packets.
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3.4.6.1 Best-Effort Discard Counters

Operation of the lossy switch is based on a set of five counters (see Table 3-24) per output port that are incre-
mented when the port’s output queues receive specific packet types.

Table 3-24. Best-Effort Discard Counters

Counter Description
Counter 1 The main counter. Counts each incoming packet.
Counter 2 Counts each incoming packet that is either guaranteed bandwidth of any priority or best-effort bandwidth of

priority O, 1, or 2.

Counts each incoming packet that is either guaranteed bandwidth of any priority or best-effort bandwidth of

Counter 3 priority O or 1.

Counter 4 Counts each incoming packet that is either guaranteed bandwidth of any priority or best-effort bandwidth of
priority 0.

Counter 5 Counts each incoming packet that is guaranteed bandwidth of any priority.

Best-effort discard counters are decremented at a packet speed equivalent to the throughput of the port (the
line rate is provided by a register defined at port initialization). The counters are accessible via the Best-Effort
Resources Access Register (page 118).

3.4.6.2 Best-Effort Discard Thresholds

Three thresholds govern the best-effort discard process:
* Enable discard threshold. When counter 1 reaches this threshold, the discard process starts.
* Halt discard threshold. When counter 1 reaches this threshold, the discard process stops.

* Priority discard threshold. This threshold, in comparison to counters 1, 2, 3, and 4, determines which
packets are discarded:

- When counter 1 is above the priority discard threshold, best-effort packets of priority 3 are discarded.
- When counter 2 is above the priority discard threshold, best-effort packets of priority 2 are discarded.
- When counter 3 is above the priority discard threshold, best-effort packets of priority 1 are discarded.
- When counter 4 is above the priority discard threshold, best-effort packets of priority 0 are discarded.

The priority discard threshold only determines which packets are discarded; the halt discard threshold deter-
mines when the discard process stops. The best-effort discard thresholds are accessed via the Best-Effort
Resources Access Register.

Figure 3-8illustrates how the best-effort discard thresholds operate. In the figure, best-effort discard starts
because counter 1 for the output port exceeds the enable discard threshold. Counters 1, 2, and 3 are all
above the priority discard threshold and, consequently, the best-effort packets of priority 1, 2, and 3 destined
for that output port are discarded at the input controller. Discard continues until counter 1 falls below the halt
discard threshold.
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Figure 3-8. Best-Effort Discard Counters and Thresholds
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The assumption is that guaranteed bandwidth should be engineered so that it never exceeds the priority
discard threshold—it dequeues traffic without the need for flow control. However, situations exist in which the
traffic pattern changes before the halt discard threshold is reached. In this case, if another counter exceeds
the priority discard threshold, the input controllers discard additional packets.

3.4.6.3 Best-Effort Discard Filters

Best-effort discard occurs within the input controllers, which filter the destination bitmaps of incoming packets
(see Figure 3-9). There is one best-effort discard filter per priority. The best-effort discard filter is used as a
destination bitmap mask, with the discard set to ‘0’. For each combination of destination output port and
priority, there is a 20-bit counter that provides discard quantity and rate information. These drop counters are
enabled with the best-effort drop counters enable bit in the Configuration 0 Register (page 110) and are
accessible via the Best-Effort Resources Access Register (page 118).

When an incoming packet arrives at the PowerPRS Q-64G, its packet priority field, best-effort bit, and desti-
nation bitmap are provided to the best-effort filter logic. If the packet is read as best-effort, the best-effort
discard filter for the packet priority is applied to the destination bitmap. If the combination is ‘0’, the packet is

discarded rather than enqueued, and the corresponding drop counter (or counters for a multicast packet) is
updated.
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Figure 3-9. Best-Effort Discard Drop Filters
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3.5 Egress Flow Control

Egress traffic flow from the PowerPRS Q-64G is controlled by a variety of mechanisms, including send
grants, the send grant antistreaming function, and the credit table.

3.5.1 Send Grants

Egress traffic flow from the PowerPRS Q-64G to an attached device is controlled primarily by a grant mecha-
nism. The PowerPRS Q-64G transmits a packet on an output port when the attached device issues a send
grant for that port and priority. The attached device inserts the send grant status for a port into the ingress idle
packet payload and ingress data packet headers (see Section 3.3 Packet Format According to Packet Type
on page 28). The PowerPRS Q-64G extracts the send grant status from the ingress packets and stores it in
internal tables. When the send grant is removed, the PowerPRS Q-64G generates idle packets on the port.

Note: The PowerPRS Q-64G sends control packets to an output port if the send grant status for that port is
active for at least one priority. It sends service packets to an output port regardless of the send grant status.

3.5.2 Send Grant Antistreaming

The optional send grant antistreaming function is intended to prevent a defective attached device from indefi-
nitely removing the send grant. This function is enabled with the send grant antistreaming enable bit in the
Configuration 0 Register (page 110). If the send grant is not issued for any priority for a given number of con-
tiguous packet cycles, the antistreaming function (if enabled) internally forces the send grant to active for all
priorities until the attached device issues another send grant. The number of contiguous packet cycles (from
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16 to 2048) is programmable using the send grant antistreaming threshold field in the Configuration 0
Register. When the number of packet cycles is exceeded, a violation is reported via the send grant violation
bit in the Status Register (page 120), and an interrupt is raised if the violation is not masked with the send
grant violation bit in the Interrupt Mask Register (page 122). The port with the violation is reported in the Send
Grant Violation Register (page 131).

When the send grant antistreaming function is enabled, the output queue scheduler also considers the send
grant active and sets an internal send grant to avoid congestion inside the PowerPRS Q-64G. The internal
send grant is removed when the attached device resumes the normal send grant.

3.5.3 Credit Table

In the basic PowerPRS Q-64G configuration, the output queue scheduler schedules packet transmission for
each output port in the following order:

1. Service packets
Control packets
Priority O data packets
Priority 1 data packets
Priority 2 data packets
6. Priority 3 data packets

orwd

The credit table provides a weighted cycling mechanism that can be programmed to guarantee minimum
bandwidth for low-priority packets. For each output port, the credit table indicates the packet priority to be
transmitted during each packet cycle. The credit table includes 256 entries, or credits, per port. The credit
table is read once per packet cycle; that is, the priority entry is read for the current credit number, which
generates a credit for that priority. The credit number is incremented by one for every packet cycle. After
credit number 255, the credit number returns to 0.

When a credit is generated for a priority, a packet of that priority is sent on the output port if there is a packet
in the output queue and the send grant is active for that priority. If either the output queue is empty or the
send grant is inactive, the basic algorithm applies.

Use of the credit table is specified by the credit table enable field in the Configuration 1 Register (page 112).
This field also specifies which packet priorities can be preempted by lower-priority packets. Indirect access to
the credit table is provided via the Credit Table Access Register (page 116).

3.6 Subport Flow Control

A single PowerPRS C192 can be attached to four OC-48 protocol engines, or subports. The PowerPRS C192
uses two types of grants to control egress traffic flow to the subports:

* Subport output queue grants
* Subport multicast grants

Although these grants function much like the PowerPRS Q-64G output queue grants and multicast grants
discussed in Sections 3.4.1 and 3.4.3, they reflect egress packet occupancy of the attached

PowerPRS C192s. A PowerPRS C192 inserts the subport grant status into ingress data, control, and idle
packets. The PowerPRS Q-64G extracts the subport grant status and stores it in an internal table, and then it
inserts the subport grant status into egress data, control, service, and idle packet headers to broadcast it to
the ingress side of all the attached PowerPRS C192s. The PowerPRS C192s use the subport grant status to
control ingress traffic to the PowerPRS Q-64G.
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The ingress side of the PowerPRS Q-64G receives one subport output queue grant per port (0 to 31), per
subport (0 to 3), and per priority (0 to 3) and one subport multicast grant per port (0 to 31) and per priority

(0 to 3). Although the PowerPRS Q-64G broadcasts all the subport output queue grants via egress packets, it
broadcasts only two subport multicast grants per priority (one for ports 0 to 15 and one for ports 16 to 31).
The subport multicast grants broadcast to ports 0 to 15 and to ports 16 to 31 are the logical AND of the
ingress flow control information for their respective port ranges. Consequently, a subport multicast grant for a
port range and priority is issued only if the output queue grant status for all 16 ports in the range is active.

The internal subport grant table is refreshed only once per packet cycle. This guarantees that all the attached
devices receive the same flow control information.

3.7 Flow Control Information Summary

The PowerPRS Q-64G stores the current status of the various flow control grants in internal tables. Each
grant requires one bit of table capacity. Table 3-25 summarizes the types of flow control grants, the compo-
nents for which each type of grant is issued, and the resulting number of bits required to store the grant status
in the table.

Table 3-25. Flow Control Information Summary

Components for Which Grants are Issued Total Number of

Flow Control Grant Type Table Bits Required

Subswitch Elements Ports Subports Priorities
Output queue grants A/B and C/D 0 to 31 0to3 256
Memory grants A/B and C/D 2
Multicast grants A,B,C,and D 0to3 16
Send grants 0to 31 0to3 128
Subport output queue grants 0 to 31 O0to3 Oto3 512
Subport multicast grants 0 to 31 Oto3 128

3.8 Packet Reception

Packet reception on a particular input port is not synchronized with packet reception on the other input ports.
When a packet arrives at an input port, the input controller analyzes the packet header and extracts various
fields. If the header parity is incorrect, the entire packet is discarded. This error is reported via the header
parity error bit in the Status Register (page 120), and the affected port is identified in the Header Parity Error
Register (page 132). An interrupt is generated unless the error is masked with the header parity error bit in
the Interrupt Mask Register (page 122). If the header parity is correct, the packet type is analyzed and the
flow control information is extracted. Further processing depends on the packet type and is discussed in
Sections 3.8.1 and 3.8.2.

In speed expansion configurations, the input controller on the master device conducts the packet header
analysis and extraction, and then forwards the packet control information to the input controllers on the slave
devices.

Note: A multicast packet is routed to only one subswitch element and stored only once in the shared mem-
ory; however, its shared memory address is enqueued in each output queue designated by the destination
bitmap. In the 256-Gbps configuration, all destination output ports must be within the 0 to 7 port range or the
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8 to 15 port range. In the 512-Gbps configuration, all destination output ports must be within the 0 to 15 port
range or the 16 to 31 port range. If an ingress packet destination bitmap contains output ports in both ranges,
the attached device duplicates the packet. Each output port transmits a multicast packet according to a first-
first-out queuing structure and, consequently, the multicast packet is not necessarily transmitted at the same
time on every port. A multicast packet has only one priority, which applies to all its destinations.

3.8.1 Data Packet Reception

PowerPRS Q-64G input controllers discard an ingress data packet when:
* All packet destination output ports are disabled.

e The input controller does not have a store address available for packet storage in the shared memory.
This flow control error is reported via the no address interrupt bit in the Status Register (page 120). This
bit generates an interrupt unless the error is masked with the corresponding no address interrupt bit in
the Interrupt Mask Register (page 122). This error occurs only if the shared memory threshold is pro-
grammed incorrectly, or if the attached device does not respond to the memory grant information.

* Output queue grants or memory grants have not been issued, as required. This flow control error is
reported via the flow control violation bit in the Status Register (page 120). This bit generates an interrupt
unless the error is masked with the corresponding flow control violation bit in the Interrupt Mask Register
(page 122). This error occurs only if the attached device does not respond to the ingress flow control
information.

* The destination bitmap value is all zeros after packet filtering.

* The input controller best-effort discard filter is enabled and the discard condition is met (see Section
3.4.6.3 Best-Effort Discard Filters on page 51).

3.8.2 Control and Service Packet Reception

When the PowerPRS Q-64G receives a control packet or command service packet, the packet is stored in
input controller internal registers (each input controller can store one control packet or command service
packet per channel). The bit corresponding to the input port is set in the appropriate Ingress Control Packet or
Command Service Packet Received Register (page 136), and the control packet received or command
service packet received bit is set in the Status Register. After the packet payload is transferred to the local
processor using the Ingress Control Packet and Service Packet Source Register (page 137) and the Ingress
Control Packet and Service Packet Payload Registers (page 138), a new control packet or command service
packet can be stored. If an input controller receives a control packet or command service packet before the
previous one has been processed, the input controller discards the incoming packet and sets the control
packet discard bit or command service packet discard bit in the Status Register.

When the PowerPRS Q-64G receives an event service packet, the bit corresponding to the input port is set in
the appropriate Ingress Event Service Packet Received Register (page 139). When the value of the Ingress
Event Service Packet Received Register is equal to the value of the Ingress Event Service Packet Mask
Register (page 139), the appropriate “all event service packets received” bit is set in the Status Register
(page 120).
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3.9 Packet Transmission

3.9.1 Output Port Servicing

PowerPRS Q-64G output ports are designed for continuous packet transmission. Packet transmission starts
at a fixed point in time, which is synchronized by the internal sequencer (see Table 3-26). If neither a data
packet nor a control packet is available for transmission on an output port and the send grant is removed, the
port transmits an idle packet. Control packets are always transmitted on an output port before any other
packets in the shared memory destined for that port, but they do not affect the performance of high-priority
traffic. Control packet transmission is relatively infrequent because the local processor access is slow
compared to the data packet traffic rate. In the external speed expansion configuration, packet transmission
starts at the same time on the master and slave output controllers.

Table 3-26. Packet Transmission Time

Internal Sequencer Cycle (8-ns) Output Port Number
0 0, 16 1,17 8,24 9,25
1 2,18 3,19 10, 26 11,27
2 4,20 5,21 12, 28 13, 29
3 6, 22 7,23 14, 30 15, 31

4 to 7 for an 8-byte LU
4 to 8 for a 9-byte LU -
4 to 9 for a 10-byte LU

3.9.2 Control and Service Packet Transmission

The local processor prepares control packet and service packet payload using the Egress Control Packet and
Service Packet Payload Registers (page 134) and specifies the destination bitmap with the Egress Control
Packet and Service Packet Destination Register (page 135). Control packet or service packet transmission is
requested when the Egress Control Packet and Service Packet Destination Register is written.

3.9.3 Idle Packet Transmission

An output port transmits idle packets only when there are no data, control, or service packets available, or
when the send grant is removed. Idle packets are also transmitted to support switchover (see Section
3.11 Switchover Support on page 57).

3.9.4 Look-Up Table

The look-up table allows the byte transmission sequence of egress data, control, and service packets to be
rearranged. It identifies if and when, and how many times, a data byte will be sent. Table 3-27 presents an
example of how the bytes can be rearranged. Note that any byte can be exchanged with or overwritten by

another byte.

All output ports use the same look-up table, and the byte transmission sequence in the look-up table applies
to all data streams. The Look-Up Table Registers (page 146) provide indirect access to the look-up table.
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Table 3-27. Example of Byte Reordering Using the Look-Up Table

Byte Sequence before Ordering Look-Up Table Entry Sequence Byte Sequence after Ordering
Byte 0 3 Byte 3
Byte 1 4 Byte 4
Byte 2 5 Byte 5
Byte 3 3 Byte 3
Byte 4 4 Byte 4
Byte 5 5 Byte 5
Byte 6 9 Byte 9
Byte 7 8 Byte 8
Byte 8 8 Byte 8
Byte 9 0 Byte 0

3.10 Side Communication Channel

A four-bit side communication channel (SCC) allows communication between the attached devices and the
local processor. SCC information requires minimal PowerPRS Q-64G processing, and is transferred in-band
in the idle packet master LU (in byte 6, bits 0:3 and 4:7).

On the path from the attached devices to the PowerPRS Q-64G, an attached device inserts SCC information
into all ingress idle packets. An attached device can generate an idle packet to guarantee that an information
change is propagated in a minimum amount of time. When the PowerPRS Q-64G receives an idle packet, it
extracts and compares bits 0:3 and 4:7. If the values are identical, an internal register that contains this infor-
mation is refreshed, and the information is made available through the read-only Side Communication
Channel Input Reporting Registers (page 133).

On the path from the PowerPRS Q-64G to the attached devices, the PowerPRS Q-64G inserts SCC informa-
tion from four input pins (SCCIn[0:3]) into all egress idle packets. All output ports send the same SCC infor-
mation. The PowerPRS Q-64G automatically generates an idle packet to all the ports as soon as an edge is
detected on the SCCIn pins to guarantee that the information change is propagated in a minimum period of
time.

3.11 Switchover Support

In redundant switch-plane operation, PowerPRS Q-64G switchover support is provided through a color mech-
anism. This mechanism conducts scheduled switchovers without packet loss. During normal operation, data
packets and idle packets are coded red. Red traffic includes data packets with direct filtering, and link-live-
ness packets with either direct filtering or reverse filtering according to the mask set in the Bitmap Filter
Register (page 125). By setting reverse filtering in the packet protection field, attached devices can send
link-liveness packets to the ports on the backup switch plane (and thereby supervise the backup path). The
PowerPRS Q-64G registers and bits involved in the switchover process are described in Table 3-28 and in
the associated register descriptions in Section 5.

Note: The PowerPRS Q-64G processes the packets used to test link liveness between the ingress and
egress protocol engines as data packets. Event-1 service packets are used to test link liveness between the
PowerPRS Q-64G and the PowerPRS C192.
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Table 3-28. Registers and Bits Used for Switchover Support

Register or Register Field Description

1 Transmits all egress idle packets with the color specified by the idle color bit, regardless of the
expected color bit setting. When the color mechanism is not used, this bit must be set to ‘1°.
0 Enables the switchover mechanism to determine the color of egress idle packets by setting the
Idle Color Force Bit in the Color expected color bit. The PowerPRS Q-64G sends idle packets of the color specified by the
Command Register (page 127) expected color bit on output port n, if an expected color packet has been received on all active
inputs since the color clear command was last issued and output queue n is empty. Otherwise,
the PowerPRS Q-64G sends idle packets of the opposite color on output port n. The color clear
command is sent through the Color Command Register.

Specifies the color assigned to all idle packets when the idle color force bit is set to ‘1’
0 Blue idle packets
1 Redidle packets

In this case, the PowerPRS Q-64G-generated idle packets will not change color during normal
operation.

Idle Color Bit in the
Color Command Register

Specifies the expected color of incoming packets after a color clear command is initiated:
0 Blue packets
1 Red packets

Expected Color Bit in the
Color Command Register

Color Clear Bit in the Processed as a command (action is taken on the rising edge) to clear the idle packet color state
Color Command Register machine in preparation for packet color-change detection.

When a bit is active, disables the input port color detection mechanism and sets the corresponding bit
in the Expected Color Received Register. This mask reports if an input port is enabled and active dur-
ing the color-based switchover process.

Color Detection Disable Register
(page 125)

Expected Color Received Regis-| 1 Either the expected color has been received on the input port since the last color clear command
ter or the corresponding bit is set in the Color Detection Disable Register.

(page 126) 0 The opposite color is still being received on the input port.

Specifies the mask applied to the ingress packet destination bitmap for switchover support and load
balancing in redundant switch-plane operation. Application of the bitmap filter depends on the packet
protection field (bits 2:3) of the packet qualifier byte, HO. The incoming packet bitmap is logically
ANDed with either a specified mask (red active packets) or its complement value (red backup pack-
ets), or it is left unfiltered (blue packets; see Table 3-29). For more information about operating this
mask, see Table 3-5in Section 3.3.4 Ingress Data Packet and Control Packet Format on page 32.

Bitmap Filter Register (page 125)

Table 3-29. Ingress Data Packet Protection Field

Protection Field Value Packet Color Filtering
01 Red (backup) |Packet destination bitmap is bitwise ANDed with the bitwise complement of the bitmap filter.
10 Red (active) Packet destination bitmap is bitwise ANDed with the bitmap filter.
11 Blue (unfiltered) | Packet destination bitmap is used unfiltered.

3.11.1 Scheduled Switchover Process

Redundant switch planes operate under one of two conditions:

* When one switch plane is active and the other is a backup. Data traffic flows only through the active
switch path.

* When both switch planes are operating under load balancing. Data traffic is split between the two switch
planes, which have complementary values in their Bitmap Filter Registers (page 125).

When two switch planes are initially operating under load balancing, the switchover process includes three
phases:
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1. Rerouting traffic to one switch plane
2. Modifying the load-balancing configuration
3. Resuming traffic on both switch planes

The scheduled switchover process for the active/backup initial operating condition is very similar. Minor differ-
ences are identified below.

3.11.1.1 Phase 1: Rerouting Traffic to One Switch Plane

Before the scheduled switchover begins, data traffic is routed through both switch planes under the load-
balancing configuration specified in the Bitmap Filter Registers. During phase 1 of the switchover process,
traffic is rerouted so that it flows through only one switch plane. For this discussion, the Y switch plane is
dropped and the X switch plane remains active. Phase 1 is initiated on red traffic and is complete when all
traffic is blue.

To reroute traffic to one switch plane:

1. Because all current traffic (idle and data) is red, the local processor configures each PowerPRS Q-64G to
detect the color blue by changing the expected color bit and issuing a color clear command.

2. Allingress devices change the packet qualifier byte of their incoming packets to change the color from red
(normal traffic) to blue (no filtering). In addition:

* Onthe Y path, the ingress devices send all their buffered red data packets to the switch core, and
then start generating blue idle packets to the switch core.

* On the X path, all ingress devices send all their buffered red packets (regardless of priority) to the
switch core, and then begin sending their blue data packets to the switch core.

Simultaneously, the egress devices block data packet reception from the X switch plane by locking their
peer buffer (which connects the X and Y paths). This prevents blue traffic reception before red traffic is
fully exhausted. (If the switch planes were operating in an active/backup condition, this switch plane
would be the backup, and the only traffic would be link-liveness packets.)

3. When at least one blue packet (idle or data) has been received on each active input port of the X or Y
switch plane, then all the red data packets have been delivered to that switch plane and all the active
input ports will be receiving only blue packets (either idle or data). Each of the two local processors
attached to the serial host interface (SHI) is informed, through polling, that its switch core is detecting only
blue packets.

Note: The Expected Color Received Register (page 126) reports the receipt of a blue packet since the
last color clear command on each port that has not been tagged as inactive by the Color Detection Dis-
able Register (page 125). The color blue was set by the expected color bit. When all bits are set in the
Expected Color Received Register, the switch core is detecting only blue packets.

4. On the Y switch plane, when at least one blue packet has been detected on each active input port and
output queue n is empty, the PowerPRS Q-64G begins to continuously generate blue (rather than red)
idle packets to port n. On the X switch plane, when at least one blue packet has been detected on each
active input port, the PowerPRS Q-64G begins generating blue (rather than red) idle packets, as neces-
sary.

At this point, all egress packets from both switch planes are blue (idle packets or data packets on the
X path, and idle packets on the Y path). All data traffic is blue (unfiltered) and carried on the X path.

5. When all active egress devices have detected the arrival of a blue idle packet from the Y switch core and
these devices have no more packets to send from their packet buffer queue for that switch plane to the
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attached traffic manager, then they unlock their peer buffer. This step unblocks traffic transmission from
the X switch plane, which has blue packets waiting for transmission to the attached devices.

Phase 1 of the switchover is complete for the entire switch fabric. The egress devices convey this status
to their attached processor.

3.11.1.2 Phase 2: Modifying the Load-Balancing Configuration

When phase 1 of the scheduled switchover is complete, all traffic through both switch planes is blue and data
traffic flows through only one plane. Both local processors can now safely modify the content of the Bitmap
Filter Register (page 125) in accordance with the new configuration parameters, which may specify new port
assignments for a different load-balancing configuration.

3.11.1.3 Phase 3: Resuming Traffic on Both Switch Planes

Phase 3 of the switchover starts the new load-balancing configuration. This phase is similar to phase 1,
except it is initiated on blue traffic and is complete when all traffic is red. For this discussion, the Y switch
plane is dropped and the X switch plane remains active. During phase 3, split traffic is resumed on both
switch planes.

To resume traffic on both switch planes:

1. Because all current traffic (idle and data) is blue, the local processor configures each PowerPRS Q-64G
to detect the color red by changing the expected color bit and issuing a color clear command.

2. Allingress devices stop changing the packet qualifier byte of their incoming packets so that the packet
color remains red. In addition:

* Onthe Y path, all ingress devices start generating red (rather than blue) idle packets to the switch
core.

* On the X path, all ingress devices send all their buffered blue packets (regardless of priority) to the
switch core, and then begin sending their red data packets to the switch core.

Simultaneously, the egress devices block data packet reception from the Y switch plane by locking their
peer buffer. This step prevents red traffic reception before blue traffic is fully exhausted.

3. When at least one red packet (idle or data) has been received on each active input port of the X or Y
switch plane, then all the blue data packets have been delivered to that switch plane and all the active
input ports will be receiving only red packets (either idle or data). Each of the two local processors
attached to the SHI is informed, through polling, that its switch core is detecting only red packets.

4. On each switch plane, when at least one red packet has been detected on each active input port, the
PowerPRS Q-64G on that switch plane begins to generate red (rather than blue) idle packets, as
necessary. At this point, all egress packets from both switch planes are red.

5. When all active egress devices have detected the arrival of a red idle packet from the X switch core and
these devices have no more packets to send from their packet buffer queue for that switch plane to the
attached traffic manager, then they unlock their peer buffer. This step unblocks traffic transmission from
the Y switch plane, which has red packets waiting for transmission to the attached devices.

Switchover is complete for the entire switch fabric. The egress devices convey this status to their
attached processor.

Functional Description prsqg-649.01.fm
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4. Programming Interface

The serial host interface (SHI) is the programming interface between the local processor and the
PowerPRS Q-64G. It provides access to all PowerPRS Q-64G internal resources through four signals:

e SHIClockin:

e SHISelectin#

¢ SHISerialDataln
¢ SHISerialDataOut

The SHI and the SHI internal logic are synchronized to the SHI clock, which is asynchronous to the system
clock (see Section 7.2.2 SHI Signals on page 166). The SHI Instruction Register and the power-on registers
(addresses x‘01’ to x‘08’) are reset when the PowerOnResetIn# signal is activated.

4.1 SHI Instruction Register

An instruction scanned into the SHI is decoded into four parts:

¢ Data field (32 bits)
Address field (7 bits)

e OpCode bit
* Parity bit
()
©
> O
£ 0
Kile} Address Data (32)
SHISerialDataln l ¢ v vy v
—|0[1][2 3 456 7 8[910111213141516171819202122 .. 40|
SHISerialDataOut
Computed Parity
Send Parity
Bit(s) Field Name Description
0 Parity If the parity is correct, executes the instruction. If the parity is incorrect, inhibits the instruction.
1 OpCode Specifies the SHI command to be executed. See Table 4-1 for descriptions of these commands.
2:8 Address Specifies the internal register to be read or written.
9:40 Data (32) Contains the value that will be written or the value that has been returned.

Programming Interface
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Table 4-1. SHI OpCode Commands

OpCode Operation Type Address Description

Required after a read register command. Clears the data out of the SHI/

0 No-Op 33-bit x00 Instruction Register (page 61).

Loads the content of the register specified by the address field in the
SHiI Instruction Register into the data field of the SHI Instruction Regis-

0 Read register 9-bit x‘01" to x‘7F ter. This command requires a no-op command (OpCode ‘0’) to send the
read result and parity over the SHISerialDataOut signal and clear the
data field in the SHI Instruction Register.

Writes the value of the data field in the SHI Instruction Register into the

1 Write register 41-pit x0T to x7F register specified by the address field in the SHI Instruction Register.

Note: Each read register command must be followed by the no-op command.

4.2 SHI Instruction Execution

An SHI instruction is invoked when the SHISelectIn# input is set to ‘0’. During execution, data transmitted
over SHISerialDataln is shifted into the SHI Instruction Register. Shifted serial data must begin with the least
significant bit and end with the most significant bit of the instruction to be executed. This scan operation is
synchronized with SHIClocklIn. Instructions always execute one SHI clock cycle after the SHISelectIn# signal
changes from an active to an inactive state.

4.3 SHI Parity Checking

Each instruction scanned into the SHI Instruction Register has one bit of parity protection. The parity bit is the
most significant bit (bit 0) of the SHI Instruction Register, and is the last bit scanned.

The SHI Instruction Register checks whether an incoming instruction has the required odd parity. If a parity
error is detected on a received instruction, the execution of that instruction is inhibited and the SHI parity error
bit is set in the Status Register (page 120). All SHI command bits are protected by the parity bit (that is, if
SHISelectin# is active during n SHI clock cycles, the parity is checked on n bits).

4.4 SHI Parity Generation

Both incoming and outgoing data carry odd parity. This parity is computed for each SHI clock cycle when the
SHISelectin# signal is active. The computed parity is sent on SHISerialDataOut when the SHISelectIn# signal
is deactivated.

Programming Interface prsgq-64g9.01.fm
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5. Register Descriptions

This section describes the registers, including field definitions, that provide the mechanism for
PowerPRS Q-64G configuration specification and status reporting.

Table 5-1 identifies each register and provides the page number where the corresponding description is
located. In the register descriptions, reserved bits and addresses are not implemented. Reserved bits return
‘0’ when read and ignore all write values.

Registers x‘01’ to x'08’ are implemented in the serial host interface (SHI) logic and are reset by activating the
PowerOnResetIn# input signal. These registers can be accessed before the phase-locked loop (PLL) is
started or the flush is complete. All the bits in the remaining registers are set to ‘0’ during a flush, unless
otherwise specified.

Note: In the 256-Gbps internal speed expansion configuration, the ports in each of the four

PowerPRS Q-64Gs are paired as follows: physical ports 0 and 1 are paired to form logical port 0, physical
ports 2 and 3 are paired to form logical port 1, and so forth. Because all the registers report physical informa-
tion, information to or from logical queue L is reported using bit L x 2 for the registers in which a bit corre-
sponds to a port. For example, to enable the output queue for logical port 3, bit 6 in the Output Queue Enable
Register (page 124) must be set.

Table 5-1. Register Map (Page 1 of 4)
Register Name Address Access Page

Reserved for no-op operation x‘00’

SHI Internal Registers: x‘01’ to x‘08’

Internal PLL Programming Register x‘01’ Read/Write 67
Internal PLL Status Register x‘02’ Read Only 67
Unilink PLL Programming Register x‘03’ Read/Write 68
Unilink PLL Status Register x‘04’ Read Only 68
Reset Register x‘05’ Read/Write 69
BIST Counter Register x‘06’ Read/Write 70
BIST Data Register x‘07’ Read/Write 70
BIST Select Register x‘08’ Read/Write 71

Unilink Programming Registers: x‘09’ to x‘32’

UL Global Register x‘09’ Read/Write 72
UL Errors Register X‘0A’ Read Only 74
UL PLL Unlock Register x‘0B’ Read Only 76
UL TxPort Driver Enable Register x‘0C’ Read/Write 78
UL TxPort Attachment Enable Register x‘oD’ Read/Write 78
UL TxPort Parameters Register x‘OF’ Read/Write 79
UL TxPort BIST Request Register x‘OF’ Read/Write 80
UL TxPort BIST Error Register x10’ Read Only 80
prsqg-64g.01.fm Register Descriptions
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Table 5-1. Register Map (Page 2 of 4)

Register Name
UL TxPort Reset BIST Error Register
UL RxPort Attachment Enable Register
UL RxPort Byte Alignment Done Register
UL RxPort K28.5 Spacing OK Register
UL RxPort LU Deskew Register
UL RxPort Data Mode Register
UL RxPort Data Valid Register
UL RxPort Signal Lost Register
UL RxPort Invalid K Character Register
UL RxPort Synchronization Lost Register
UL RxPort Code Violation Register
UL RxPort BIST Request Register
UL RxPort BIST Error Register
UL RxPort Reset BIST Error Register
UL RxPort BIST Wrap Register
UL TxSpex Bus Driver Enable Register
UL TxSpex Bus Attachment Enable Register
UL TxSpex Bus Parameters Register
UL TxSpex Bus BIST Request Register
UL TxSpex Bus BIST Error Register
UL TxSpex Bus Reset BIST Error Register
UL RxSpex Bus Attachment Enable Register
UL RxSpex Bus Byte Alignment Done Register
UL RxSpex Bus K28.5 Spacing OK Register
UL RxSpex Bus Latency Programming Register
UL RxSpex Bus Data Mode Register
UL RxSpex Bus Signal Lost Register
UL RxSpex Bus Invalid K Character Register
UL RxSpex Bus Synchronization Lost Register
UL RxSpex Bus Code Violation Register
UL RxSpex BIST Request Register

UL RxSpex Bus BIST Error Register

Register Descriptions
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Address
x11
x12’
x13’
x‘14’
x‘15’
x‘16’
x17’
x‘18’
x19’
x1A
x1B’
x1C’
x1D’
x1E’
x1F
x20°
x21
x22’
x23’
x24’
x25’
x‘26’
x27’
x‘28’
x29’
x2A’
x‘2B’
x'2C
x2D’
x‘2F’
x‘2F

x‘30’

Access
Read/Write
Read/Write
Read Only
Read Only
Read/Write
Read/Write
Read Only
Read Only
Read/Clear
Read/Clear
Read/Clear
Read/Write
Read Only
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read Only
Read/Write
Read/Write
Read Only
Read Only
Read/Write
Read/Write
Read Only
Read/Clear
Read/Clear
Read/Clear
Read/Write

Read Only

Preliminary

Page
81
81
82
82
83
84
84
85
85
86
86
87
87
88
88
89
90
91
93
94
95
96
97
98
99

101
102
103
104
105
106

107
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Table 5-1. Register Map (Page 3 of 4)

Register Name Address Access Page
UL RxSpex Bus Reset BIST Error Register x‘31’ Read/Write 108
UL RxSpex BIST Wrap Register x‘32’ Read/Write 109

Functional Registers: x‘33’ to x‘50’

Configuration 0 Register x‘33’ Read/Write 110
Configuration 1 Register x‘34’ Read/Write 112
Threshold Access Register x‘35’ Read/Write 114
Credit Table Access Register x‘36’ Read/Write 116
Best-Effort Resources Access Register x‘37° Read/Write 118
Status Register x‘38’ Read/Clear 120
Interrupt Mask Register x‘39° Read/Write 122
Output Queue Enable Register X‘3A’ Read/Write 124
Input Controller Enable Register x‘3B’ Read/Write 124
Bitmap Filter Register x3C’ Read/Write 125
Color Detection Disable Register x‘3D’ Read/Write 125
Expected Color Received Register x‘3E’ Read Only 126
Color Command Register x‘3F’ Read/Write 127
Bitmap Mapping Register x40’ Read/Write 128
Output Queue Status Registers x‘41’ to x'48’ Read/Clear 129
Best-Effort Discard Alarm Register x‘49’ Read/Clear 131
Send Grant Violation Register X4A Read/Clear 131
Header Parity Error Register x‘4B’ Read/Clear 132
Flow Control Violation Register x‘4C’ Read/Clear 132
Side Communication Channel Input Reporting Registers x‘4D’ to x50’ Read Only 133

Control Packet and Service Packet Transmission Registers: x‘51’ to x‘57’
Egress Control Packet and Service Packet Payload Registers x‘51" to x'66’ Read/Write 134
Egress Control Packet and Service Packet Destination Register x‘57’ Read/Write 135

Control Packet and Service Packet Reception Registers: x‘58’ to x‘63’

Ingress Control Packet or Command Service Packet Received Registers x‘58’ to x'5B’ Read Only 136
Ingress Control Packet and Service Packet Source Register x'5C’ Read/Write 137
Ingress Control Packet and Service Packet Payload Registers x‘56D’ to x'5F Read Only 138
Ingress Event Service Packet Received Registers x'60’ and x‘61’ Read/Clear 139
Ingress Event Service Packet Mask Registers X‘62’ and x'63’ Read/Write 139
prsqg-64g.01.fm Register Descriptions
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Table 5-1. Register Map (Page 4 of 4)

Register Name
Debug Facilities Registers: x‘64’ to x‘7E’
Debug Bus Select Register
Send Grant Disable Register
Force Send Grant Register
Send Grant Status Registers
Subswitch Element Occupancy (1) Registers
Subswitch Element Occupancy (2) Registers
Look-Up Table Registers
Blue Idle Packet or Data Packet Received Register
Red Idle Packet or Data Packet Received Register
Miscellaneous Debug Register
Force Packet Capture Ports Register
Force Packet Capture Header Register
Force Packet Capture Mask Register
Packet Captured Registers
Unilink Debug Control Register
Unilink Force Error Register

Reserved

Register Descriptions
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Address

x'64’
X‘65’
X‘66’
X‘'67’ to X'6A’
x‘6B’ to x'6E’
X'6F x72’
x73 and x'74’
X75’
x‘76’
X77
x78’
xX79°
X7A
x'7B’ and x‘7C’
x7D’
x'7E’

X'7F

Access

Read/Write
Read/Write
Read/Write
Read Only
Read Only
Read Only
Read/Write
Read/Clear
Read/Clear
Read/Write
Read/Write
Read/Write
Read/Write
Read Only
Read/Write

Read/Write

Preliminary

Page

140
142
142
143
144
145
146
147
147
148
150
151
152
152
153

154
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5.1 SHI Internal Registers

5.1.1 Internal PLL Programming Register

Address x‘01’
Access Type Read/Write
Reset Value ‘1000 0000 0000 0000 0000 0000 0000 0000’
o @ @
- (7] (7]
T Reserved RangeA &£ RangeB Multiplier & Tune
vy Vv vy VoY vy vy l
(0/1 2 3 4 5 6 7 8|9 10 11[12][13 14 15[16 17 18 19|20 21|22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
When set to ‘1°, holds the PLL in a reset state. Should not be released until the reference clock is
0 PLL Reset ;
stable and the PLL is programmed correctly.
1:8 Reserved Reserved.
9:11 Range A (2:0) Used to select the PLL output frequency. Must be set to “111°.
12 Reserved Reserved.
13:15 Range B (2:0) Not used. Must be set to “111°.
16:19 Multiplier (3:0) Defines the PLL feedback divider. Must be set to ‘0001°.
20:21 Reserved Reserved.
22:31 Tune (9:0) Used to optimize PLL stability and jitter. Must be set to ‘01 0011 1000’.

5.1.2 Internal PLL Status Register

Address x‘02’
Access Type Read Only
Reset Value ‘u000 0000 Ouuu UuUU UUUU uuuu uuuu uuud’, where ‘v’ = undefined
el
Q
x
[$]
o
-
-
z Reserved Observe Bits
v J v v
‘0‘12345678‘910111213141516171819202122232425262728293031|
Bit(s) Field Name Description
0 PLL Locked When set to ‘1°, the feedback clock is in phase with the reference clock.
1:8 Reserved Reserved.
9:31 Observe Bits Used for testing (23 bits [22:0]).
prsqg-64g.01.fm Register Descriptions

December 20, 2001 Page 67 of 199



IBM PowerPRS Q-64G

Packet Routing Switch Preliminary

5.1.3 Unilink PLL Programming Register

Address x‘03’
Access Type Read/Write
Reset Value ‘1000 0000 0000 0000 0000 0000 0000 0000’
o @ @
- (7] (]
T Reserved RangeA § RangeB Multiplier & Tune
" 2R A 2R vV v
(01 2 3 4 5 6 7 8|9 10 11[12[13 14 15[16 17 18 19/20|21[22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 PLL Reset When set to ‘1°, holds the PLL in a reset state. Should not be released until the reference clock is
stable and the PLL is programmed correctly.
1:8 Reserved Reserved.
9:11 Range A (2:0) Used to select the PLL output frequency. Must be set to ‘111°.
12 Reserved Reserved.
13:15 Range B (2:0) Not used. Must be set to “111°.
16:19 Multiplier (3:0) Defines the PLL feedback divider. Must be set to ‘0101°.
20:21 Reserved Reserved.
22:31 Tune (9:0) Used to optimize PLL stability and jitter. Must be set to ‘01 1011 1110°.

5.1.4 Unilink PLL Status Register

Address x'04’
Access Type Read Only
Reset Value ‘u000 0000 Ouuu UuUU UUUU uuuu uuuu uuud’, where ‘v’ = undefined
el
Q
x
[$]
o
-
-
z Reserved Observe Bits
vy v v
‘0‘12345678‘910111213141516171819202122232425262728293031|
Bit(s) Field Name Description
0 PLL Locked When set to ‘1’, the feedback clock is in phase with the reference clock.
1:8 Reserved Reserved.
9:31 Observe Bits Used for testing (23 bits [22:0]).
Register Descriptions prsqg-649.01.fm
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5.1.5 Reset Register

Address

Access Type

x‘05’
Read/Write

IBM PowerPRS Q-64G

Packet Routing Switch

Reset Value ‘1110 0010 0000 0000 0000 0000 0000 Ouuw’, where ‘U’ = undefined
O
s 2
5 o 2 § - o
c Q 1]
= © 8 35 0o S T
5 £5¢ 58 S5 b5
= g 2 F B & - 2 2
S E a0 @ = 2 > >
© s 5 0 § x @5 5
S 5 2 2 8 £ £ g £ €
5 $ o5 %9 g F S o o
T Do a8 =5 Reserved a = =
R’ v vy
(o/1]2]3[4]5[6][7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28]29[30[31]
Bit(s) Field Name Description
When set to ‘1, keeps the device control section in a reset state. For slave devices, this bit must be
0 Flush Control setto ‘1’
1 Flush When set to ‘1’, keeps the functions common to the master and slave devices in a reset state.
1 Disables event- and error-generated interrupts to the local processor. The device interrupt
5 Global Int t Mask signal (active low) is tristated and pulled up with an external resistor. The Status Register
obal Interrupt vias (page 120) bits are asserted when the corresponding events or errors occur.
0 Enables event- and error-generated interrupts to the local processor.
3 Outout Driver Enable Enables all device drivers until another configuration disables them.
P 0 Disables (tristates) all device drivers except for the SHISerialDataOut driver.
When set to ‘1’, enables the built-in self-test (BIST) controller to start executing the internal logic
4 Logic BIST BIST as soon as the flush bit is deactivated. This bit can be asserted only while the flush bit is
Requested active. Logic BIST completion is reported via the logic BIST done bit (bit 29). See Section 6.4 Logic
BIST Execution Sequence on page 160 for more information.
When set to ‘1’, enables the BIST controller to start executing the memory BIST as soon as the
5 Memory BIST flush bit is deactivated. This bit can be asserted only while the flush bit is active. Memory BIST com-
Requested pletion and results are reported via the memory BIST done and memory BIST fail bits (bits 30 and
31). See Section 6.5 Memory BIST Execution Sequence on page 161 for more information.
6 Unilink Macro Flush | When set to ‘1’, keeps all Unilink macros in a reset state.
7:28 Reserved Reserved.
o9 Logic BIST Done Set to ‘1’ when the BIST controller completes internal processing after a logic BIST request
(read only) command.
30 Memory BIST Done | Set to ‘1’ when the BIST controller completes internal processing after a memory BIST request
(read only) command.
31 Memory BIST Fail Set to ‘1’ when, after completion of the memory BIST process, at least one memory BIST check

(read only)

prsqg-64g.01.fm
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5.1.6 BIST Counter Register

Address x‘06’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
Reserved BIST Cycle Count
v v v v

‘O 1 2 3 4 5 6 7 8‘91011 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
0:8 Reserved Reserved.
9:31 BIST Cycle Count Specifies the number of BIST cycles to be performed.

5.1.7 BIST Data Register

This register, along with the BIST Select Register (page 71), provides indirect read/write access to the
internal pseudorandom pattern generator (PRPG) and multiple-input signature (MISR) registers.

Address x‘07’
Access Type Read/Write
Reset Value Undefined
Reserved PRPG/MISR Data
v v v v

‘0 1 2 3 4 5 6 7 8‘91011 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
0:8 Reserved Reserved.
9:31 PRPG/MISR Data (F)?ont_ains the data that has been or will be exchanged using the settings provided in the BIST Select
egister.
Register Descriptions prsqg-649.01.fm
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5.1.8 BIST Select Register

This register, along with the BIST Data Register (page 70), provides indirect read/write access to the internal
PRPG and MISR registers.

Write access to an internal PRPG or MISR register requires two SHI commands:

1. Write the BIST register select field of the BIST Select Register with the value specifying which internal
PRPG or MISR register is to be accessed.

2. Write the BIST Data Register with the value desired for the internal PRPG or MISR register specified in
step 1. The internal PRPG or MISR register is loaded.

Read access to an internal PRPG or MISR register requires two SHI commands:

1. Write the BIST register select field in the BIST Select Register with the value specifying which internal
PRPG or MISR register is to be accessed.

2. Read the BIST Data Register. The value for the internal PRPG or MISR register specified in step 1 is

returned.
Address x‘08’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
©
Q
[0
17}
o)
(2]
kel k=) kel
[0 (9] [0
c o 2
2 5 2 Shift
& o &  Speed Reserved Scan Chain Length
VIV YV v v y
(01 2 3[4 5[6 7[8 9 10 11 12 13 14 15 16 17 18 19|20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Reserved Reserved.
Specifies the BIST register:
000 PRPGO 100 MISRO
1:3 BIST Register Select 001 PRPG1 101 MISR1
010 PRPG2 110 MISR2
011 PRPG3 111 MISR3
4:5 Reserved Reserved.
Defines the delay between the A and B clock pulses while shifting occurs during the BIST:
00 8 ns
6:7 Shift Speed 01 16 ns
10 24 ns
11 32 ns
8:19 Reserved Reserved.

20:31 Scan Chain Length | Specifies the scan chain length.
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5.2 Unilink Programming Registers

The Unilink Programming Registers are used to synchronize and supervise all Unilink port and speed-
expansion bus logic. For information about using these registers, see Section 6.2 Speed-Expansion Bus
Initialization on page 155 and Section 6.3 Port Initialization and Operation on page 159.

Unilink port logic contains 32 Unilink receivers and 32 Unilink transmitters. Each of the eight Unilink receive
macros includes four Unilink receivers and one internal phase-locked loop (PLL), and each of the eight
Unilink transmit macros includes four Unilink transmitters and one internal PLL.

Unilink speed-expansion bus logic contains 16 Unilink receivers and 16 Unilink transmitters (that is, 8 of each
for the ingress speed-expansion bus and 8 of each for the egress speed-expansion bus).
Note: In the register notation that follows:

* UL TxPort = Unilink port transmitter

¢ UL RxPort = Unilink port receiver

e UL TxSpex Bus = Unilink speed-expansion bus transmitter
* UL RxSpex Bus = Unilink speed-expansion bus receiver

5.2.1 UL Global Register

This register is used to specify the Unilink global port and speed-expansion bus settings.

Address x09’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

o | «— Hardware Auto Disable on Spex Bus Signal Lost Enable
~ | «— Hardware Auto Disable on Spex Bus Sync Lost Enable

(0]
5 o
c Q
cC ©
w <
—
(7, —
o w
-4 O
a_I
s 2
o o 2 >
5522
o o & & 5 5
g g g2 5 g £ £ £ 2
W o g 8 o o o ¢ O o
g 9 =2 > 5 o 5 5 5 .
© O x¥x »» ©® ®© = = = =
S ® © ¢ © © S =1 S 5
= = = = A o o S o} @ [} @
x x £ £ o o @ O O © o ] o
£ £ .2 353 g o 8 5 2 g 2 8
EE S5 8 << o g o Py © © @ @
>SS aa g @ £ =9 555 3 W w w W
L o X x 8 B s o £2 ¢ 2 0 x x
5 £ ¢ o = = I T < S 5 ] 2 o
o 2 a 5 B X X X @ © o o =3 Q
o o O »n = = T £ £ 0o 0o o 0 o o (2] wn
X X X X ®© ® O O O a o o o X > X B4
C - OO - I I o oo n un o o | o =
EEEER TR v oy v oy vy ¥
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Bit(s) Field Name
0 RxPorts Unilink Macro
Enable
1 TxPorts Unilink Macro
Enable
> RxSpex Bus Unilink
Macro Enable
3 TxSpex Bus Unilink
Macro Enable
Hardware Auto Disable
4 on Port Signal Lost
Enable
Hardware Auto Disable
5 on Port Sync Lost
Enable
Hardware Auto Disable
6 on Spex Bus Signal
Lost Enable
Hardware Auto Disable
7 on Spex Bus Sync Lost
Enable
8 Port High Speed
9 Port Half Rate
10 Port AC/DC
11 Spex High Speed
12 Spex Half Rate
13 Spex AC/DC
14:15 Reserved
. RxPorts Elastic Buffer
16:19 Offset
X TxPorts Elastic Buffer
20:23 Offset
. RxSpex Elastic Buffer
2421 Offset
28:31 TxSpex Elastic Buffer

Offset
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Description

When set to ‘0’, keeps the Unilink port receive macros in a reset state.
When set to ‘0’, keeps the Unilink port transmit macros in a reset state.
When set to ‘0’, keeps the Unilink speed-expansion bus receive macros in a reset state.
When set to ‘0’, keeps the Unilink speed-expansion bus transmit macros in a reset state.

When set to ‘1’, enables the Unilink port attachment logic to reset the line when a signal is lost (used
for testing). Must be set to ‘0’.

When set to ‘1’, enables the Unilink port attachment logic to reset the line when synchronization is
lost (used for testing). Must be set to ‘0’.

When set to ‘1’, enables the Unilink speed-expansion bus attachment logic to reset the line when a
signal is lost (used for testing). Must be set to ‘0’.

When set to ‘1’, enables the Unilink speed-expansion bus attachment logic to reset the line when
synchronization is lost (used for testing). Must be set to ‘0’.

Reserved for testing. Must be set to ‘0’.

When set to ‘1’, the Unilink macro runs at half the nominal speed (used for testing). Must be set
to ‘0.
Selects the Unilink port receive macro coupling type:

0 AC coupling
1 DC coupling

Must be set to 1°.
Reserved for testing. Must be set to ‘0’.

When set to ‘1’, the Unilink macro runs at half the nominal speed (used for testing). Must be set
to ‘0.
Selects the Unilink speed-expansion bus receive macro coupling type:

0 AC coupling
1 DC coupling

Must be set to ‘1.
Reserved.

Defines the offset between the Unilink clock deskew memory device read and write pointers. Must
be set to 8.

Defines the offset between the Unilink clock deskew memory device read and write pointers. Must
be set to 8.

Defines the offset between the Unilink clock deskew memory device read and write pointers. Must
be set to x‘'C’.

Defines the offset between the Unilink clock deskew memory device read and write pointers. Must
be set to 4.

Register Descriptions
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5.2.2 UL Errors Register

Preliminary

This register is used to report the occurrence of certain Unilink errors. When a bit is set in this register, at
least one bit is set in the corresponding error register.

Address X‘0A’
Access Type Read Only
Reset Value ‘1111 0000 0000 0000 0000 0000 0000 0000’

R
g S
Q
. B 5SS g
L 3 T 8
3 % S = 3 & N B
S o S O ¢ S ¢« £ ©
c T c = O - e =
c G = = T <
{) % =] ®w O N ®© C = G o
o) - o) c =) = S & T
2 2 O I J X o <= 2 = > 0
St aa - 5 E > w» £ » O
_ 2 2 g s 2 3 o 0 0 »
2 da a3 2z 5 39 2@ @ @ @
o o x x n = o O x x x x
£ £ o0 o £ £ £ € v 0 O O
O 6 9 o O O O O Q QO o o
[ N )] o oo o N N D 0
x > x > x X x X x X x x
o - @ r o o o r o £
5 3 3 3 Reserved 3 3 3 3 Reseved 3 3 3 3 Reserved
RN’ Vb vl vy v b v Y )
(o/1]2]3]4 5 6 7[8]9[10[11][12 13 14 15[16[17[18[19/20 21 22 23 24 25 26 27 28 29 30 31]
Bit(s) Field Name Description
0 UL RxPort PLL Unlock Whe_n set to ‘1, a PLL unlock error has occurred in a Unilink port receiver. See the UL PLL Unlock
Register (page 76).
1 UL TxPort PLL Unlock When set to' 1,a PLL.ur)Iock error has occurred in a Unilink port transmitter. See the UL PLL
Unlock Register description.
2 UL RxSpex Bus When set to ‘1’, a PLL unlock error has occurred in a Unilink speed-expansion bus receiver. See the
PLL Unlock UL PLL Unlock Register description.
3 UL TxSpex Bus When set to ‘1’, a PLL unlock error has occurred in a Unilink speed-expansion bus transmitter. See
PLL Unlock the UL PLL Unlock Register description.
4:7 Reserved Reserved.
8 UL RxPort Signal Lost When set_to 1’, a signal loss error has occurred in a Unilink port receiver. See the UL RxPort Signal
Lost Register (page 85).
9 UL RxPort Invalid When set to ‘1°, an invalid K character error has occurred in a Unilink port receiver. See the UL
K Character RxPort Invalid K Character Register (page 85).
10 UL RxPort When set to ‘1’, a synchronization loss error has occurred in a Unilink port receiver. See the UL
Synchronization Lost | RxPort Synchronization Lost Register (page 86).
11 UL RxPort When set to ‘1’, a code violation error has occurred in a Unilink port receiver. See the UL RxPort
Code Violation Code Violation Register (page 86).
12:15 Reserved Reserved.
16 UL RxSpex Bus When set to ‘1’, a signal loss error has occurred in a Unilink speed-expansion bus receiver. See the
Signal Lost UL RxSpex Bus Signal Lost Register (page 102).
17 UL RxSpex Bus When set to ‘1°, an invalid K character error has occurred in a Unilink speed-expansion bus

Invalid K Character

Register Descriptions
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receiver. See the UL RxSpex Bus Invalid K Character Register (page 103).

prsqg-649.01.fm
December 20, 2001



Preliminary
Bit(s) Field Name
18 UL RxSpex Bus

Synchronization Lost

19 UL RxSpex Bus
Code Violation

20:31 Reserved

prsqg-64g.01.fm
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Description

When set to “1°, a synchronization loss error has occurred in a Unilink speed-expansion bus
receiver. See the UL RxSpex Bus Synchronization Lost Register (page 104).

When set to ‘1’, a code violation error has occurred in a Unilink speed-expansion bus receiver. See
the UL RxSpex Bus Code Violation Register (page 105).

Reserved.
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5.2.3 UL PLL Unlock Register

Address

Access Type

Reset Value

x‘0B’
Read Only
‘1111 1111 1111 1111 1111 1111 0000 0000’

«— Ingress UL Spex Bus Rx Links 0 to 3 PLL Unlock
«— Ingress UL Spex Bus Rx Links 4 to 7 PLL Unlock
«— Egress UL Spex Bus Rx Links 0 to 3 PLL Unlock

Egress UL Spex Bus Rx Links 4 to 7 PLL Unlock

<«— UL TxPort 8 to 11 PLL Unlock

<«— UL TxPort 12 to 15 PLL Unlock
<«— UL TxPort 16 to 19 PLL Unlock
<«— UL TxPort 20 to 23 PLL Unlock
<«— UL TxPort 24 to 27 PLL Unlock
<«— UL TxPort 28 to 31 PLL Unlock

Preliminary

Reserved

v

¥

o |«— UL RxPort 0 to 3 PLL Unlock
— | «— UL RxPort 4 to 7 PLL Unlock

N |«— UL RxPort 8 to 11 PLL Unlock

w |«— UL RxPort 12 to 15 PLL Unlock

» | «— UL RxPort 16 to 19 PLL Unlock

u1|«— UL RxPort 20 to 23 PLL Unlock

o | «— UL RxPort 24 to 27 PLL Unlock

~ | «— UL RxPort 28 to 31 PLL Unlock
o | «— UL TxPort 0 to 3 PLL Unlock

B |«— Ingress UL Spex Bus Tx Links 0 to 3 PLL Unlock
N |« Ingress UL Spex Bus Tx Links 4 to 7 PLL Unlock

N |« Egress UL Spex Bus Tx Links 0 to 3 PLL Unlock

N |«— Egress UL Spex Bus Tx Links 4 to 7 PLL Unlock

© |«— UL TxPort 4 to 7 PLL Unlock

© |

-
o

[11]12]13[14]15[16[17[18]19]20]

|24 25 26 27 28 29 30 31|

Bit(s)

10

Field Name

UL RxPort 0 to 3
PLL Unlock

UL RxPort4to 7
PLL Unlock

UL RxPort 8to 11
PLL Unlock

UL RxPort 12 to 15
PLL Unlock

UL RxPort 16 to 19
PLL Unlock

UL RxPort 20 to 23
PLL Unlock

UL RxPort 24 to 27
PLL Unlock

UL RxPort 28 to 31
PLL Unlock

UL TxPort0to 3
PLL Unlock

UL TxPorts 4 to 7
PLL Unlock

UL TxPorts 8 to 11
PLL Unlock

Register Descriptions
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Description

When set to ‘1’, the Unilink hard macro internal PLL is not locked.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.
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Bit(s)

11

12

13

14

15

16

17

18

19

20

21

22

23

24:31

Field Name

UL TxPorts 12 to 15
PLL Unlock

UL TxPorts 16 to 19
PLL Unlock

UL TxPort 20 to 23
PLL Unlock

UL TxPort 24 to 27
PLL Unlock

UL TxPort 28 to 31
PLL Unlock

Ingress UL Spex Bus
Rx Links 0 to 3
PLL Unlock

Ingress UL Spex Bus
Rx Links 4 to 7
PLL Unlock

Egress UL Spex Bus
Rx Links 0 to 3
PLL Unlock

Egress UL Spex Bus
Rx Links 4 to 7
PLL Unlock

Ingress UL Spex Bus
Tx Links 0 to 3
PLL Unlock

Ingress UL Spex Bus
Tx Links 4to 7
PLL Unlock

Egress UL Spex Bus
Tx Links 0 to 3
PLL Unlock

Egress UL Spex Bus
Tx Links 4to 7
PLL Unlock

Reserved

prsqg-64g.01.fm
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See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

See the description for bit 0.

Reserved.

Description
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5.2.4 UL TxPort Driver Enable Register

To enable a Unilink port driver, the following three conditions must be met:

* The output driver enable bit must be set in the Reset Register (page 69).
* The Fullylnsertedin# signal must be active (low level).
* The corresponding bit must be set in the UL TxPort Driver Enable Register.

If any of these conditions is not met, the Unilink output driver is tristated.

Address x‘oC’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL TxPort Driver Enable (for port n = bit n)

¥ v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

UL TxPort Driver Enable

0:31 (for port n = bit n)

When set to ‘1°, the Unilink port driver is enabled, as described above.

5.2.5 UL TxPort Attachment Enable Register

Address xoD’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL TxPort Attachment Enable (for port n = bit n)

¥ v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

UL TxPort
0:31 Attachment Enable
(for port n=bit n)

Allows normal data transmission on the port.
Forces data sent by the port to ‘0’.

Register Descriptions prsqg-649.01.fm
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5.2.6 UL TxPort Parameters Register

This register provides access to the Unilink port transmitter parameters, that is, the finite impulse response
(FIR) coefficients and driver power level. The FIR coefficients are used to adjust the driver pre-emphasis FIR
filter.

Write access to the UL TxPort Parameters Register requires one SHI command:

1. Write the UL TxPort Parameters Register with either the write bit or the global write bit set to ‘1°, the port
specified in the port number field, and the required values specified in the FIR coefficient and driver
power level fields.

Read access to the UL TxPort Parameters Register requires two SHI commands:

1. Write the UL TxPort Parameters Register with the global write bit and the write bit set to ‘0’, and the port
specified in the port number field.

2. Read the UL TxPort Parameters Register to return the FIR coefficients and driver power level.

Address x‘OE’

Access Type Read/Write

Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

o

= he)

i g FIR FIR

o 2 8 Coefficient Coefficient Driver Power

o § & Port Number C3 Reserved C1 Reserved Level Reserved
TR VoV v S A v oy . v
(0/1]2]3 4 5 6 7|8 9 10[11 12 13[14 15 16]17 18 19|20 21 22 23[24 25 26 27 28 29 30 31]

Bit(s) Field Name Description
1 Specifies a write to the parameters of all the ports. This setting enables all the ports to be
0 Global Write set with the sgmeI Parameters in‘ a7 singlg gperation. 3
0 When the write bit is also set to ‘0’, specifies a read of the parameters of the port specified
in the port number field.
1 Specifies a write to the parameters of the port specified in the port number field.
1 Write 0 When the global write bit is also set to ‘0’, specifies a read of the parameters of the port
specified in the port number field.
2 Reserved Reserved.
3:7 Port Number Specifies the port.

8:10 | FIR Coefficient C3 (2:0) | Specifies the value of FIR coefficient C3.
11:13 Reserved Must be set to ‘000’.

14:16 | FIR Coefficient C1 (2:0) | Specifies the value of FIR coefficient C1.
17:19 Reserved Must be set to ‘000’

20:23 | Driver Power Level (3:0) Adjusts the transmit core driver output power.

24:31 Reserved Reserved.

prsqg-64g.01.fm Register Descriptions
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5.2.7 UL TxPort BIST Request Register

Address x‘0F
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL TxPort BIST Request (for port n = bit n)

¥ ¥
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
UL TxPort
0:31 BIST Request When set to ‘1’, executes the Unilink internal BIST on the port.

(for port n = bit n)

5.2.8 UL TxPort BIST Error Register

Address x10’
Access Type Read Only
Reset Value Undefined

UL TxPort BIST Error (for port n = bit n)

v v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
UL TxPort
0:31 BIST Error When set to ‘1’, reports a Unilink internal BIST failure on the port.

(for port n=bit n)

Register Descriptions prsqg-649.01.fm
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5.2.9 UL TxPort Reset BIST Error Register

Address x11’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL TxPort Reset BIST Error (for port n = bit n)

¥ ¥
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
UL TxPort
0:31 Reset BIST Error When set to ‘1’, resets the Unilink internal BIST logic on the port.

(for port n = bit n)

5.2.10 UL RxPort Attachment Enable Register

Address x12’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL RxPort Attachment Enable (for port n = bit n)

v v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031’

Bit(s) Field Name Description
UL RxPort 0 Keeps the Unilink receive synchronization and supervision logic in a reset state. In this
0:31 Attachment Enable state, the port cannot receive packets.
(for port n = bit n) 1 Starts link synchronization.
prsqg-64g.01.fm Register Descriptions
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5.2.11 UL RxPort Byte Alignment Done Register

Address x13’
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL RxPort Byte Alignment Done (for port n = bit n)

¥ ¥
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

UL RxPort Byte
0:31 Alignment Done
(for port n = bit n)

When set to ‘1’, the link synchronization logic has completed the byte-recovery phase of link
synchronization on the port.

5.2.12 UL RxPort K28.5 Spacing OK Register

Address x14
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL RxPort K28.5 Spacing OK (for port n = bit n)

v v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
UL RxPort When set to ‘1’, the link synchronization logic has completed the K28.5-position verification phase
0:31 K28.5 Spacing OK ’ :

(for port n = bit 1) of link synchronization on the port. The link is ready and LU deskew can begin.

Register Descriptions prsqg-649.01.fm
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5.2.13 UL RxPort LU Deskew Register
This register provides access to the port transmitter logical unit (LU) deskew settings.

Write access to the UL RxPort LU Deskew Register requires one SHI command:
1. Write the UL RxPort LU Deskew Register with the write bit set to ‘1°, the port specified in the port number
field, and the port LU deskew setting specified in the LU deskew command field.
Read access to the UL RxPort LU Deskew Register requires two SHI commands:

1. Write the UL RxPort LU Deskew Register with the write bit set to ‘0’ and the port specified in the port
number field.

2. Read the UL RxPort LU Deskew Register to return the LU deskew command field.

For more information about LU deskew, see Section 6.3.1 Initializing Unilink Ports on page 159.

Address x15’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
Internal Sequencer
L LU Deskew Position on
= Reserved Port Number Reserved Command Reserved K Reception
vy 1 VY VPV v v v
(01 2 3 4 5 6 7 8 9 10[11 12 13 14 15[16 17 18 19 20|21 22 23[24 25 26|27 28 29 30 31]
Bit(s) Field Name Description
0 Write 1 Specifies a write to the LU deskew setting of the port specified in the port number field.
0 Specifies a read of the LU deskew setting of the port specified in the port number field.
1:10 Reserved Reserved.
11:15 Port Number Specifies the port.
16:20 Reserved Reserved.

21:23 | LU Deskew Command |Specifies the LU deskew setting. When this field is set to n, the pipeline delay is n x 4 ns.
24:26 Reserved Reserved.

Internal Sequencer | Reports the internal sequencer position (in 4-ns increments) when the K character of an idle packet
27:31 | Position on K Reception |is received. This position indicates the skew between LUs carried on different Unilinks of the same
(read only) port.

prsqg-64g.01.fm Register Descriptions
December 20, 2001 Page 83 of 199



IBM PowerPRS Q-64G

Packet Routing Switch Preliminary

5.2.14 UL RxPort Data Mode Register

Address x16’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL RxPort Data Mode (for port n = bit n)

¥ v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

UL RxPort Data Mode |Set to ‘1’ when LU deskew is complete. This bit starts link supervision and packet reception on the
(for port n=bit n) port.

5.2.15 UL RxPort Data Valid Register

Address x17’
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

UL RxPort Data Valid (for port n = bit n)

v v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

When set to ‘1’, the input controller can process packets. In normal operation, this register is a copy

UL RxPort Data Valid of the UL RxPort Data Mode Register (page 84). When either a port signal loss or synchronization

0:31 (for port n = bit n) loss error exists and when the hardware auto disable bit in the UL Global Register (page 72) is set,
P - the hardware automatically clears this bit to keep the input controller from processing invalid
packets.
Register Descriptions prsqg-649.01.fm
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5.2.16 UL RxPort Signal Lost Register

Address x18’
Access Type Read Only
Reset Value Undefined

UL RxPort Signal Lost (for port n = bit n)

¥ v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
UL RxPort When set to ‘1’ the Unilink port receiver does not detect a signal. If the “hardware auto disable on
0:31 Signal Lost port signal lost enable” bit in the UL Global Register (page 72) is set, the corresponding bit in the UL

RxPort Data Valid Register (page 84) is automatically cleared and the port does not receive

(for port n=bit n) packets.

5.2.17 UL RxPort Invalid K Character Register

Address x19’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL RxPort Invalid K Character (for port n = bit n)

v ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
UL RxPort When set to ‘1’, the Unilink supervision logic has detected at least one invalid K character (either an
0:31 Invalid K Character | unaligned K28.5 character or a K28.1/K28.5 character in the wrong place) during the port data

(for port n=bit n) mode.
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5.2.18 UL RxPort Synchronization Lost Register

Address xX1A’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL RxPort Synchronization Lost (for port n = bit n)

¥ v
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
When set to ‘1’, the Unilink supervision logic has detected a synchronization loss condition (either
UL RxPort three consecutive unaligned K28.5 characters or three consecutive K28.1/K28.5 characters in the
0:31 Synchronization Lost |wrong place) during the port data mode. If the “hardware auto disable on port sync lost enable” bit in

(for port n=bit n) the UL Global Register (page 72) is set, the corresponding bit in the UL RxPort Data Valid Register
(page 84) is automatically cleared and the port does not receive packets.

5.2.19 UL RxPort Code Violation Register

Address x1B’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL RxPort Code Violation (for port n = bit n)

¥ v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
UL RxPort oy " - . L .
. o When set to ‘1’, the Unilink supervision logic has detected an 8b/10b code violation during the port
0:31 Code Violation
) data mode.
(for port n=bit n)
Register Descriptions prsqg-649.01.fm
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5.2.20 UL RxPort BIST Request Register

Address x1C
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL RxPort BIST Request (for port n = bit n)

¥ v
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
UL RxPort
0:31 BIST Request When set to ‘1’, executes the Unilink internal BIST on the port.

(for port n = bit n)

5.2.21 UL RxPort BIST Error Register

Address x‘1D’
Access Type Read Only
Reset Value Undefined

UL RxPort BIST Error (for port n = bit n)

¥ v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031’

Bit(s) Field Name Description
UL RxPort
0:31 BIST Error When set to ‘1’, reports a Unilink internal BIST failure on the port.

(for port n=bit n)
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5.2.22 UL RxPort Reset BIST Error Register

Address x1E’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

UL RxPort Reset BIST Error (for port n = bit n)

¥ v
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
UL RxPort
0:31 Reset BIST Error When set to ‘1’, resets the Unilink internal BIST logic on the port.

(for port n = bit n)

5.2.23 UL RxPort BIST Wrap Register

Address x1F
Access Type Read/Write
Reset Value Undefined

UL RxPort BIST Wrap (for port n = bit n)

¥ v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

When set to ‘1”, enables the Unilink port receive macro to run the BIST with patterns generated by
the Unilink transmitter (rather than with Unilink receiver internal patterns). The PowerPRS Q-64G
compares the pattern received against the pattern generated to test a complete transmission from
the Unilink transmitter to the Unilink receiver.

UL RxPort
0:31 BIST Wrap
(for port n = bit n)
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5.2.24 UL TxSpex Bus Driver Enable Register

To enable a Unilink speed-expansion bus driver, the following two conditions must be met:

1. The output driver enable bit must be set in the Reset Register (page 69).
2. The corresponding bit must be set in the UL TxSpex Bus Driver Enable Register.

If either of these conditions is not met, the Unilink output driver is tristated.

Address x20’

Access Type Read/Write

Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
o — Al [ep] < [To] © N~ o ~— [a\] (¢2) <t [Te] © N~
£ EE L EECCEEEELELELEEE
3333333355533 5355
2222222288888 882C%8 Reserved
T EEEEEEEEEEEEER 3
(o]1]2]3]4][5][6][7]8]9[10[11][12][13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description

0 Ingress Link 0 When set to ‘1°, the Unilink speed-expansion bus driver is enabled, as described above.

© 00 N 0o MO N =

—a A A A A A
o A WOW|IN = O

16:31
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Egress Link 1
Egress Link 2
Egress Link 3
Egress Link 4
Egress Link 5
Egress Link 6
Egress Link 7

Reserved
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See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

See the description for bit 0.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

Reserved.
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5.2.25 UL TxSpex Bus Attachment Enable Register
Address x271
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
©O ~ N O ¥ 1L O M O+~ N O < 1 © ©~
TEEEELEEEEEEEEEECE
J 3 J 3dJ 3d 3 3dJ3d 33 333333
2222222288838 882%8 Reserved
BEEEEEEEEEEEEEER v
(o]1]2]3]4][5][6][7]8]9[10[11][12][13]14]15][16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Ingress Link 0 1 Allows normal transmissior? on thfe ,Iink.
0 Forces data sent over the link to ‘0’.
1 Ingress Link 1 See the description for bit 0.
2 Ingress Link 2 See the description for bit 0.
3 Ingress Link 3 See the description for bit 0.
4 Ingress Link 4 See the description for bit 0.
5 Ingress Link 5 See the description for bit 0.
6 Ingress Link 6 See the description for bit 0.
7 Ingress Link 7 See the description for bit 0.
8 Egress Link 0 See the description for bit 0.
9 Egress Link 1 See the description for bit 0.
10 Egress Link 2 See the description for bit 0.
11 Egress Link 3 See the description for bit 0.
12 Egress Link 4 See the description for bit 0.
13 Egress Link 5 See the description for bit 0.
14 Egress Link 6 See the description for bit 0.
15 Egress Link 7 See the description for bit 0.
16:31 Reserved Reserved.
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5.2.26 UL TxSpex Bus Parameters Register

This register provides access to the Unilink speed-expansion bus transmitter parameters, that is, the FIR
coefficients and driver power level. The FIR coefficients are used to adjust the driver pre-emphasis FIR filter.
Write access to the UL TxSpex Bus Parameters Register requires one SHI command:

1. Write the UL TxSpex Bus Parameters Register with either the write bit or the global write bit set to '1', the
speed-expansion bus specified by the ingress/egress bus bit, the link specified in the link number field,
and the required values specified in the FIR coefficient and driver power level fields.

Read access to the UL TxSpex Bus Parameters Register requires two SHI commands:

1. Write the UL TxSpex Bus Parameters Register with the global write bit and the write bit set to ‘0’, the
speed-expansion bus specified by the ingress/egress bus bit, and the link specified in the link number
field.

2. Read the UL TxSpex Bus Parameters Register to return the FIR coefficients and power driver level.

Address x22’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
(2]
=)
[a]
2
-o ~
i S @ FIR FIR
< 2 2 o Link Coefficient Coefficient Driver Power
15} § &£ :c_:» Number C3 Reserved C1 Reserved Level Reserved
y L3l R ¥ 3
(0/1]2 3[4][5 6 7]8 9 10[11 12 13[14 15 16[17 18 19|20 21 22 23[24 25 26 27 28 29 30 31]
Bit(s) Field Name Description

1 Specifies a write to the parameters of all the links on the speed-expansion bus specified by the
ingress/egress bus bit. This setting enables all the links to be set with the same parameters
0 Global Write using a single operation.
0 When the write bit is also set to ‘0", specifies a read of the parameters of the link specified in the
link number field.

1  Specifies a write to the parameters of the link specified in the link number field.

1 Write 0 When the global write bit is also set to ‘0", specifies a read of the parameters of the link speci-
fied in the link number field.

2:3 Reserved Reserved.

Specifies the speed-expansion bus:
4 Ingress/Egress Bus |1 Egress speed-expansion bus
0 Ingress speed-expansion bus

5:7 Link Number Specifies the link.

8:10 | FIR Coefficient C3 (2:0) | Specifies the value of FIR coefficient C3.
11:13 Reserved Must be set to ‘000’
14:16 | FIR Coefficient C1 (2:0) | Specifies the value of FIR coefficient C1.

prsqg-64g.01.fm Register Descriptions
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Bit(s) Field Name Description
17:19 Reserved Must be set to ‘000’.
20:23

Driver Power Level (3:0) | Adjusts the transmit core driver output power.

24:31 Reserved Reserved.
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5.2.27 UL TxSpex Bus BIST Request Register
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Address x‘23’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
© -~ A ®» F 1 O N o -~ 4 O T 0 O N~
EEEEEEEEEEE:EEEEE
3333333333 3335333535
[} 2] (2} 2] [} 2] [} 2]
2222222288888 882C%8 Reserved
T EEEEEEEEEEEEER v
(o]1]2]3]4][5][6][7]8]9[10[11][12[13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name
0 Ingress Link O When set to ‘1’, executes the Unilink internal BIST on the link.

© 00 N o O DN

—a A A A A -
a A WOW|IN = O

16:31
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Reserved
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See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

See the description for bit 0.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

Reserved.
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5.2.28 UL TxSpex Bus BIST Error Register
Address x24’
Access Type Read Only
Reset Value ‘Uuuu uuuu uuuu uuuu 0000 0000 0000 0000’, where ‘U’ = undefined
© -~ N O ¥ 1 O© N o -~ N O T 1 © N~
frrtiiiiezizizic:
2222222282088 888 Reserved
REEEEEEEEEEEEEREE v
(o]1]2]3]4][5][6][7]8]9[10[11][12][13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Ingress Link 0 When set to ‘1°, reports a Unilink internal BIST failure on the port.
1 Ingress Link 1 See the description for bit 0.
2 Ingress Link 2 See the description for bit 0.
3 Ingress Link 3 See the description for bit 0.
4 Ingress Link 4 See the description for bit 0.
5 Ingress Link 5 See the description for bit 0.
6 Ingress Link 6 See the description for bit 0.
7 Ingress Link 7 See the description for bit 0.
8 Egress Link O See the description for bit 0.
9 Egress Link 1 See the description for bit 0.
10 Egress Link 2 See the description for bit 0.
11 Egress Link 3 See the description for bit 0.
12 Egress Link 4 See the description for bit 0.
13 Egress Link 5 See the description for bit 0.
14 Egress Link 6 See the description for bit 0.
15 Egress Link 7 See the description for bit 0.
16:31 Reserved Reserved.
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5.2.29 UL TxSpex Bus Reset BIST Error Register
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Address x‘25’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
© -~ A ®» F 1 O N o -~ 4 O T 0 O N~
EEEEEEEEEEEEEEEE
333 3333333333333
[} 2] (2} 2] [} 2] [} 2]
2222222288 88888% Reserved
BEEEEEEEEEEEEE Y v
(o]1]2]3]4][5][6][7]8]9[10[11][12[13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description

0 Ingress Link O When set to ‘1, resets the Unilink internal BIST logic on the link.

© 00 N o O DN

—a A A A A -
a A WOW|IN = O

16:31
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Reserved
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See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

See the description for bit 0.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

Reserved.

Register Descriptions
Page 95 of 199



IBM PowerPRS Q-64G

Packet Routing Switch

Preliminary
5.2.30 UL RxSpex Bus Attachment Enable Register
Address x‘26’°
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
© -~ N O ¥ 1 O© N o -~ N O T 1 © N~
frrtiiiiezizizic:
2222222282088 888 Reserved
REEEEEEEEEEEEEREE v
(o]1]2]3]4][5][6][7]8]9[10[11][12][13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Ingress Link 0 ? :teaeryt):"t:: ;Ir:gal:o:eizzi\i/:n.synchronization and supervision logic in a reset state.
1 Ingress Link 1 See the description for bit 0.
2 Ingress Link 2 See the description for bit 0.
3 Ingress Link 3 See the description for bit 0.
4 Ingress Link 4 See the description for bit 0.
5 Ingress Link 5 See the description for bit 0.
6 Ingress Link 6 See the description for bit 0.
7 Ingress Link 7 See the description for bit 0.
8 Egress Link O See the description for bit 0.
9 Egress Link 1 See the description for bit 0.
10 Egress Link 2 See the description for bit 0.
11 Egress Link 3 See the description for bit 0.
12 Egress Link 4 See the description for bit 0.
13 Egress Link 5 See the description for bit 0.
14 Egress Link 6 See the description for bit 0.
15 Egress Link 7 See the description for bit 0.
16:31 Reserved Reserved.
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5.2.31 UL RxSpex Bus Byte Alignment Done Register

Address

Access Type

Reset Value

x27’

Read Only

‘0000 0000 0000 0000 0000 0000 0000 0000’

© -~ A O ¥ 1 O© N o -~ N O T 1 © N~
EEEEEEEEiE il
2222222282288 888 Reserved
REEEEEEEEEEEEEER }
(o]1]2]3]4][5][6][7]8]9[10[11][12[13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Ingress Link 0 \é\mg:izs;tiég ;n ttr:]: Ilii::lk(. synchronization logic has completed the byte-recovery phase of link syn-
1 Ingress Link 1 See the description for bit 0.
2 Ingress Link 2 See the description for bit 0.
3 Ingress Link 3 See the description for bit 0.
4 Ingress Link 4 See the description for bit 0.
5 Ingress Link 5 See the description for bit 0.
6 Ingress Link 6 See the description for bit 0.
7 Ingress Link 7 See the description for bit 0.
8 Egress Link 0 See the description for bit 0.
9 Egress Link 1 See the description for bit 0.
10 Egress Link 2 See the description for bit 0.
11 Egress Link 3 See the description for bit 0.
12 Egress Link 4 See the description for bit 0.
13 Egress Link 5 See the description for bit 0.
14 Egress Link 6 See the description for bit 0.
15 Egress Link 7 See the description for bit 0.
16:31 Reserved Reserved.
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5.2.32 UL RxSpex Bus K28.5 Spacing OK Register
Address x28’
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

© -~ A ®» F 1 O N o -~ a4 O T O O N~

£ EEEEELELEEEELELEEECE
3333333333333 33 3

1] [2] 1)) [2] 1] [2] 1] [2]
22222222988 0888C%° Reserved
EEEEEEEEEEEEEERER v
(o]1]2]3]4]5][6][7]8]9[10[11][12][13]14]15]16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31]
Bit(s) Field Name Description

0 Ingress Link 0 When set to ‘1’, the link synchronization logic has completed the K28.5-position verification phase

—_

Ingress Link 1

2 Ingress Link 2
3 Ingress Link 3
4 Ingress Link 4
5 Ingress Link 5
6 Ingress Link 6
7 Ingress Link 7
8 Egress Link 0
9 Egress Link 1
10 Egress Link 2
11 Egress Link 3
12 Egress Link 4
13 Egress Link 5
14 Egress Link 6
15 Egress Link 7
16:31 Reserved

Register Descriptions
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of link synchronization on the link. The link is ready and link latency programming can begin.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

Reserved.
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5.2.33 UL RxSpex Bus Latency Programming Register

This register provides access to the Unilink speed-expansion bus latency settings. For more information
about speed-expansion bus latency, see Section 6.2.2 Setting the Speed-Expansion Bus Data Latency on
page 156.

Write access to the UL RxSpex Bus Latency Programming Register requires one SHI command:

1. Write the UL RxSpex Bus Latency Programming Register with the write bit set to ‘1°, the speed-expansion
bus specified by the ingress/egress bit, the link specified in the link number field, and the data latency set-
ting specified in the data latency field.

Read access to the UL RxSpex Bus Latency Programming Register requires two SHI commands:

1. Write the UL RxSpex Bus Latency Programming Register with the write bit set to ‘0’, the speed-
expansion bus specified by the ingress/egress bit, and the link specified in the link number field.

2. Read the UL RxSpex Bus Latency Programming Register to return the data latency value and
speed-expansion bus delay.

Address x29’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

— | «— Speed-Expansion Bus Programming Done

1]
%]
o
o ch» o
(9] = [
2 & 2
2 2 % Link Data 2
= &’ £ Number Reserved Latency é‘:’ Speed-Expansion Bus Delay
AR R VYl }
(o/1]2 3[4]5 6 7]8 9 10 11 12 13 14 15 16 17 18 19 20|21 22 23[24[25 26 27 28 29 30 31]
Bit(s) Field Name Description
0 Write 1 Specifies a write to the speed-expansion bus latency settings.
0 Specifies a read from the speed-expansion bus latency settings.
This bit must be set after speed-expansion bus latency programming is complete. It must be set first
in the master device and then in the slave devices.
i . 1 Speed-expansion bus programming is complete. Data packet addresses can be propagated
1 Sg(;:-sdraE;%aigs%nOEgs through the speed-expansion bus links. There are no more K characters on the link, and
9 9 address protection is provided by the address parity bit.
0 Speed-expansion bus programming is in progress. Idle packets are propagated for link
synchronization.
2:3 Reserved Reserved.
prsqg-64g.01.fm Register Descriptions
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Bit(s)

57
8:20
21:23
24

25:31

Field Name

Ingress/Egress

Link Number
Reserved
Data Latency
Reserved

Speed-Expansion Bus
Delay (read only)

Register Descriptions
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Preliminary

Description

Specifies the speed expansion bus:

0 Ingress speed-expansion bus
1 Egress speed-expansion bus

Specifies the link number (0 to 7).

Reserved.

Specifies the data latency. When this field is set to n, the packet delay is n packets.
Reserved.

Reports the speed-expansion bus delay. When this field is set to n, the speed-expansion bus delay
isnx8ns.

prsqg-649.01.fm
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5.2.34 UL RxSpex Bus Data Mode Register

IBM PowerPRS Q-64G

Packet Routing Switch

Address x2A’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
© -~ A ®» F 1 O N o -~ 4 O T 0 O N~
EEEEELECEEELELEELEEEE
333333333 3333333
[} 2] (2} 2] [} 2] [} 2]
2222222288 88888% Reserved
EBEEEEEEEEEEEEEE Y v
(o]1]2]3]4][5][6][7]8]9[10[11][12[13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description

. Set to ‘1’ when link synchronization is complete. This bit starts master-to-slave communication via

0 Ingress Link 0

© 00 N o o W N =

a A A A A -
a W N = O

16:31
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Reserved

December 20, 2001

the speed-expansion bus.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

See the description for bit 0.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

Reserved.
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5.2.35 UL RxSpex Bus Signal Lost Register
Address x2B’
Access Type Read Only
Reset Value Undefined
© -~ A ®» F 1 O N o -~ 4 O T 0O O N~
2222222282088 888 Reserved
REEEEEEEEEEEEEREE v
(o]1]2]3]4][5][6][7]8]9[10[11][12][13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
When set to ‘1’ the Unilink speed-expansion bus receiver does not detect a signal. If the “hardware
0 Ingress Link 0 auto disable on spex bus signal lost enable” bit in the UL Global Register (page 72) is set, valid data
is automatically cleared and the link no longer receives addresses.
1 Ingress Link 1 See the description for bit 0.
2 Ingress Link 2 See the description for bit 0.
3 Ingress Link 3 See the description for bit 0.
4 Ingress Link 4 See the description for bit 0.
5 Ingress Link 5 See the description for bit 0.
6 Ingress Link 6 See the description for bit 0.
7 Ingress Link 7 See the description for bit 0.
8 Egress Link 0 See the description for bit 0.
9 Egress Link 1 See the description for bit 0.
10 Egress Link 2 See the description for bit 0.
11 Egress Link 3 See the description for bit 0.
12 Egress Link 4 See the description for bit 0.
13 Egress Link 5 See the description for bit 0.
14 Egress Link 6 See the description for bit 0.
15 Egress Link 7 See the description for bit 0.
16:31 Reserved Reserved.
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5.2.36 UL RxSpex Bus Invalid K Character Register
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Address x2C’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
© -~ A ®» F 1 O N o -~ 4 O T 0 O N~
EEEEEEEEEEEEEEEE
333333333 3333333
[} 2] (2} 2] [} 2] [} 2]
2222222288 88888% Reserved
EBEEEEEEEEEEEEEE Y v
(o]1]2]3]4][5][6][7]8]9[10[11][12[13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description

. When set to ‘1’, the Unilink supervision logic has detected at least one invalid K character (either an

0 Ingress Link 0

© 00 N o o W N =

a A A A A -
a W N = O

16:31
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Reserved

December 20, 2001

unaligned 28.5 character or a K28.1/K28.5 character in the wrong place) during the link data mode.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

See the description for bit 0.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

Reserved.
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5.2.37 UL RxSpex Bus Synchronization Lost Register
Address x2D’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
© -~ N O ¥ 1 O© N o -~ N O T 1 © N~
TEffrriEiiiiiiic:
2222222282088 888 Reserved
REEEEEEEEEEEEEREE v
(o]1]2]3]4][5][6][7]8]9[10[11][12][13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
When set to ‘1’, the Unilink supervision logic has detected a loss of synchronization condition (either
three consecutive unaligned K28.5 characters or three consecutive K28.1/K28.5 characters in the
0 Ingress Link 0 wrong place) during the link data mode. If the “hardware auto disable on speed-expansion bus sync
lost enable” bit in the UL Global Register (page 72) is set, valid data is automatically reset and the
link does not receive addresses.
1 Ingress Link 1 See the description for bit 0.
2 Ingress Link 2 See the description for bit 0.
3 Ingress Link 3 See the description for bit 0.
4 Ingress Link 4 See the description for bit 0.
5 Ingress Link 5 See the description for bit 0.
6 Ingress Link 6 See the description for bit 0.
7 Ingress Link 7 See the description for bit 0.
8 Egress Link 0 See the description for bit 0.
9 Egress Link 1 See the description for bit 0.
10 Egress Link 2 See the description for bit 0.
11 Egress Link 3 See the description for bit 0.
12 Egress Link 4 See the description for bit 0.
13 Egress Link 5 See the description for bit 0.
14 Egress Link 6 See the description for bit 0.
15 Egress Link 7 See the description for bit 0.
16:31 Reserved Reserved.
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5.2.38 UL RxSpex Bus Code Violation Register
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Address x2E’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
© -~ A ®» F 1 O N o -~ 4 O T 0 O N~
EEEEEEELEEEELELEEECE
333353333333 33333 3
1] [ 1] [2] 1] [2] 1] [2]
2222222288088 82C3 Reserved
EEEEEEEEEEEEEERR ¥
(o]1]2]3]4][5][6][7]8]9[10[11][12[13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description

. When set to ‘1’, the Unilink supervision logic has detected an 8b/10b code violation during the link

0 Ingress Link 0

© 00 N o o W N =

a A A A A -
a W N = O

16:31
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Reserved
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data mode.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

See the description for bit 0.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

Reserved.
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5.2.39 UL RxSpex BIST Request Register
Address x2F
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
© -~ N O ¥ 1 O© N o -~ N O T 1 © N~
frrtiiiiezizizic:
2222222282088 888 Reserved
REEEEEEEEEEEEEER !
(o]1]2]3]4][5][6][7]8]9[10[11][12][13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Ingress Link 0 When set to ‘1’, executes the Unilink internal BIST on the link.
1 Ingress Link 1 See the description for bit 0.
2 Ingress Link 2 See the description for bit 0.
3 Ingress Link 3 See the description for bit 0.
4 Ingress Link 4 See the description for bit 0.
5 Ingress Link 5 See the description for bit 0.
6 Ingress Link 6 See the description for bit 0.
7 Ingress Link 7 See the description for bit 0.
8 Egress Link O See the description for bit 0.
9 Egress Link 1 See the description for bit 0.
10 Egress Link 2 See the description for bit 0.
11 Egress Link 3 See the description for bit 0.
12 Egress Link 4 See the description for bit 0.
13 Egress Link 5 See the description for bit 0.
14 Egress Link 6 See the description for bit 0.
15 Egress Link 7 See the description for bit 0.
16:31 Reserved Reserved.
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5.2.40 UL RxSpex Bus BIST Error Register
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Address x‘30’
Access Type Read Only
Reset Value ’UUuUU UUUU uuuu uuuu 0000 0000 0000 0000, where ‘U’ = undefined
O ~ AN M < IO © M O+~ A0 O < 1 © ©~
EEEEEEEEEEEEEEEE
J 3 3333333333333 3
w o o @ o u u ? ¢ n O O B O O
2222222288888 882C%8 Reserved
TR EEEEEEEEEE Y ¥
(o]1]2]3]4][5][6][7]8]9[10[11][12[13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Ingress Link O When set to ‘1’, reports a Unilink internal BIST failure on the link.

© 00 N o O DN

—a A A A A -
a A WOW|IN = O

16:31
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Ingress Link 1
Ingress Link 2
Ingress Link 3
Ingress Link 4
Ingress Link 5
Ingress Link 6
Ingress Link 7
Egress Link 0
Egress Link 1
Egress Link 2
Egress Link 3
Egress Link 4
Egress Link 5
Egress Link 6
Egress Link 7

Reserved

December 20, 2001

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

See the description for bit 0.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

Reserved.
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5.2.41 UL RxSpex Bus Reset BIST Error Register
Address x‘31°
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
© -~ N O ¥ 1 O© N o -~ N O T 1 © N~
frrtiiiiezizizic:
2222222282088 888 Reserved
REEEEEEEEEEEEEER !
(o]1]2]3]4][5][6][7]8]9[10[11][12][13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Ingress Link 0 When set to ‘1, resets the Unilink internal BIST logic on the link.
1 Ingress Link 1 See the description for bit 0.
2 Ingress Link 2 See the description for bit 0.
3 Ingress Link 3 See the description for bit 0.
4 Ingress Link 4 See the description for bit 0.
5 Ingress Link 5 See the description for bit 0.
6 Ingress Link 6 See the description for bit 0.
7 Ingress Link 7 See the description for bit 0.
8 Egress Link O See the description for bit 0.
9 Egress Link 1 See the description for bit 0.
10 Egress Link 2 See the description for bit 0.
11 Egress Link 3 See the description for bit 0.
12 Egress Link 4 See the description for bit 0.
13 Egress Link 5 See the description for bit 0.
14 Egress Link 6 See the description for bit 0.
15 Egress Link 7 See the description for bit 0.
16:31 Reserved Reserved.
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5.2.42 UL RxSpex BIST Wrap Register
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Address x‘32’
Access Type Read/Write
Reset Value Undefined
© -~ A ®» F 1 O N o -~ 4 O T 0 O N~
EEEEEEEEEEEEEEEE
-4 4 24 J J J J J 57 503 03 O O O O 3
@w o o n @@ @ 0 g n O O O O O 0
2222222282288 888 Reserved
REEEEEEEEEEEEEER }
(o]1]2]3]4][5][6][7]8]9[10[11][12[13]14]15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name

When set to ‘1’, enables the Unilink port receive macro to run the BIST with patterns generated by

0 Ingress Link 0 the Unilink transmitter on the master device and checked by the Unilink receiver on the slave

© 00 N 0 MW N =

—_ A A A A -
a A WO N = O

16:31
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Ingress Link 1
Ingress Link 2
Ingress Link 3
Ingress Link 4
Ingress Link 5
Ingress Link 6
Ingress Link 7
Egress Link 0
Egress Link 1
Egress Link 2
Egress Link 3
Egress Link 4
Egress Link 5
Egress Link 6
Egress Link 7

Reserved
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device.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

See the description for bit 0.

See the description for bit 0.
See the description for bit 0.
See the description for bit 0.
See the description for bit 0.

Reserved.
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5.3 Functional Registers

5.3.1 Configuration 0 Register

Address X33’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0001’

Send Grant Antistreaming Threshold

A | «— Best-Effort Discard Enable
o | «— Best-Effort Drop Counters Enable
o | «— Send Grant Antistreaming Enable

e)

(0] >
g 3
Flow Control 2 =
Latency & Reserved &
3 vy vy v
(0 1 2 3[4[5[6][7]8 9 10[11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30|31

Bit(s) Field Name Description

When enabled, the input controllers check flow control. For a unicast packet, the input controller
checks whether an incoming packet is destined to an output for which neither an output queue grant
nor a memory grant has been issued in the past n packet cycles. For a multicast packet, the input
controller checks only the memory grant information. If the packet is destined for an output lacking
grants, the packet is discarded. The error is reported via the flow control violation bit in the Status
Register (page 120) and, unless masked in the Interrupt Mask Register (page 122), the error gener-
ates a flow control violation interrupt. The violating ports are identified by the corresponding bits in

03 Flow Control Latency the Flow Control Violation Register (page 132).

0000 Function is disabled 1000 Function is enabled with n =22
0001 Function is enabled with n=8 1001 Function is enabled with n =24
0010 Function is enabled with n=10 1010 Function is enabled with n = 26
0011  Function is enabled with n=12 1011 Function is enabled with n =28
0100 Function is enabled with n= 14 1100 Function is enabled with n = 30
0101  Function is enabled with n=16 1101 Function is enabled with n =32
0110 Function is enabled with n=18 1110 Function is enabled with n = 34
0111 Function is enabled with n =20 1111 Function is enabled with n = 36
1 Enables the input controllers to discard best-effort traffic, depending on the best-effort dis-
4 Best-Effort Discard card thresholds and the best-effort counter values. See Section 3.4.6 Best-Effort Discard
Enable on page 49.
0 Clears the best-effort discard counters.
5 Best-Effort Drop 1 Enables the best-effort drop counters to count the discarded best-effort packets.
Counters Enable 0 Clears the best-effort drop counters.
6 Send Grant When set to ‘1’, enables the send grant antistreaming function under the parameters defined in the
Antistreaming Enable |send grant antistreaming threshold field.
7 Reserved Reserved.
Register Descriptions prsqg-649.01.fm
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Bit(s) Field Name Description

Provides protection when the attached device removes the send grant for an extended period. If the
send grant is not issued for any priority for n contiguous packet cycles, this bit is internally forced to
active for all priorities until the attached device issues another send grant:

Send Grant 000 n=16 100 n=256

8:10 Antistreaming 001 n=32 101 n=512
Threshold 010 n=64 110 n=1024
011 n=128 111 n=2048

The Send Grant Violation Register (page 131) identifies the ports for which send grant antistream-
ing is in progress.

11:30 Reserved Reserved.

Freezes the device while the configuration is reset. This bit is asserted after the power-on reset is

81 Standby completed and is released as described in Section 6.1 Reset Sequence on page 155.

prsqg-64g.01.fm Register Descriptions
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5.3.2 Configuration 1 Register
Address X34’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
Y
Qo
©
C
w K
C -—
(o]
.g <
g 3 3 » -
o = <@
B g o 2 [< re)
o w = E ) ©
e 5 c 2 = v
8% ¢ 5 2
s 3 ° g S5 8
= © ¢ ) S =
2 e 2 s & 5
25¢ £ § % %
Reseved s £ @ 2 £ & S Reserved
R EEEEEREN ,
(0 1 2 3[4[5[6]7 8]9[10 11[12 13[14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31]
Bit(s) Field Name Description
0:3 Reserved Reserved.
When multiple PowerPRS Q-64Gs are configured for external speed expansion, designates whether
M - Devl a device is the master or a slave:
4 aster/Slave Device 1 Master device
0 Slave device
5 Internal Speed When set to ‘1’, enables internal speed expansion. This bit is used with four PowerPRS Q-64Gs in

Expansion Enable

the 256-Gbps configuration.

Specifies Syncln and SyncOut pin operation:
1 The SyncOut pin is enabled and the Synclin pin is not used. SyncOut is an output signal gener-

6 SyncIn/Out Pin Mode ated by the internal sequencer, which is running independently. This is the master device setting.

7:8 Number of Priorities

9 Reserved

10:11 Length

Register Descriptions
Page 112 of 199

Packet Logical Unit

0 The Syncln pin is enabled and the SyncOut pin is tristated. Syncln is an input signal used to syn-
chronize the internal sequencer. This is the slave device setting.

Defines the number of priorities for which grants are issued:
00 Priority O only is enabled

01 Priorities 0 and 1 are enabled
10 Priorities 0, 1, and 2 are enabled
11 Priorities 0, 1, 2, and 3 are enabled

This bit controls the cycling of flow control flywheels used to transmit grants to the attached devices
(see Section 3.3 Packet Format According to Packet Type on page 28).

Reserved.

Specifies the LU length:

00 8 bytes
01 9 bytes
10 10 bytes
11 Reserved
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Bit(s) Field Name Description
Defines the range of priorities that can be preempted by the priority provided by the credit table:
00 Credit table is disabled (and the application does not initialize the credit table)

. . 01 Priorities 0, 1, and 2 can be preempted by a lower-priority credit

12:13 Credit Table Enable 10 Priorities 1 and 2 can be preempted by a lower-priority credit
11 Only priority 2 can be preempted by a lower-priority credit
The credit table is programmed using the Credit Table Access Register (page 116).

14:31 Reserved Reserved.

prsqg-64g.01.fm Register Descriptions
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5.3.3 Threshold Access Register
This register provides indirect access to the internal threshold registers.

Write access to an internal threshold register requires one SHI command:
1. Write the Threshold Access Register with the write bit set to ‘1°, the threshold select field specifying the
internal threshold register to be written, and the threshold value field specifying the value.
Read access to an internal threshold register requires two SHI commands:

1. Write the Threshold Access Register with the write bit set to '0' and the threshold select field specifying
the internal threshold register to be read.

2. Read the Threshold Access Register to return the corresponding threshold value.

There are three types of internal thresholds:

e Shared memory threshold. The shared memory threshold is comprised of one 11-bit field and has a value
ranging from 0 to 1024. Shared memory threshold use is described in Section 3.4.2 Memory Grants on
page 48.

* Multicast thresholds. There are two multicast thresholds (one “high” and one “low”) per priority. Each mul-
ticast threshold is comprised of four 15-bit fields and has a value ranging from 0 to 15360 (that is, from
0 to 1024 x 15). Multicast threshold use is described in Section 3.4.3 Multicast Grants on page 48.

» Output queue thresholds. There are four output queue thresholds, one per priority. Each output queue
threshold is comprised of four 11-bit fields and has a value ranging from 0 to 1024. Output queue thresh-
old use is described in Section 3.4.1 Output Queue Grants on page 47.

Address x‘35’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
el
()
c
L Threshold
= Reserved Select & Threshold Value
I3 Vo vy y
(01 2 3 4 5 6 7 8 9 10 11[12 13 14 15[16[17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Write 1 Specifies a write to the internal threshold register.
0 Specifies a read from the internal threshold register.
1:11 Reserved Reserved.
Register Descriptions prsqg-649.01.fm
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Bit(s) Field Name
12:15 Threshold Select
16 Reserved
17:31 Threshold Value

prsqg-64g.01.fm
December 20, 2001
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Description

Specifies the internal threshold register to be read or written.
Encoding to specify the shared memory threshold:
0000 Shared memory threshold

Encoding to specify a multicast threshold:

0001 Multicast high threshold for priority O
0010  Multicast high threshold for priority 1

0011 Multicast high threshold for priority 2
0100  Multicast high threshold for priority 3
0101 Multicast low threshold for priority O

0110  Multicast low threshold for priority 1

0111 Multicast low threshold for priority 2

1000  Multicast low threshold for priority 3
Encoding to specify an output queue threshold:
1001  Output queue threshold for priority O
1010  Output queue threshold for priority 1

1011 Output queue threshold for priority 2
1100  Output queue threshold for priority 3
Other values are reserved.

Reserved.

Contains the value written to, or the value read from, the specified internal threshold register. Bits
17:31 are used for multicast thresholds, and bits 21:31 are used for shared memory and output
queue thresholds (bits 17:20 are reserved).

Register Descriptions
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5.3.4 Credit Table Access Register

This register provides indirect access to the credit table (see Section 3.5.3 Credit Table on page 53). There
are 256 credits per port. Each port has 32 16-bit addresses, and each address contains eight credits. The
one-credit fields designate the priority for which a credit is generated. Credits are generated during the packet
cycle that corresponds to the credit number.

The credit table is not accessible while the PowerPRS Q-64G is in standby (that is, when the standby bit of
the Configuration 0 Register [page 110] is set). Credit table access is allowed only while the corresponding
port is active (that is, when the port is receiving or transmitting data).

Write access to the credit table requires one SHI command:

1. Write the Credit Table Access Register with the write bit set to ‘1°, the port number field specifying the
output port number, the credit table address field specifying the credit table address to be written, and the
eight one-credit fields set with eight credits.

Read access to the credit table requires two SHI commands:

1. Write the Credit Table Access Register with the write bit set to ‘0’, the port number field specifying the
port number, and the credit table address field specifying the credit table address to be read.

2. Read the Credit Table Access Register to return the eight corresponding one-credit field values.

Address x'36’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 uuuu uuuu uuuu uuuu’, where ‘v’ = undefined
e)
2
%’ 2 Credit Table One One One One One One One One
= & Port Number Reserved Address Credit Credit Credit Credit Credit Credit Credit Credit
B YV 3 9 ETEEEEEEEEEEEEEER
(0]1 2[3 4 5 6 7|8 9 10[11 12 13 14 15[16 17[18 19|20 21|22 23[24 2526 27|28 29[30 31]
Bit(s) Field Name Description
0 Write 1 Spec!f!es a write to the credit t.able.
0 Specifies a read from the credit table.
1:2 Reserved Reserved.
3:7 Port Number Specifies the port number.
8:10 Reserved Reserved.

11:15 Credit Table Address |Specifies the credit table address.

16:17 One Credit Specifies the priority.
18:19 One Credit Specifies the priority.
20:21 One Credit Specifies the priority.
22:23 One Credit Specifies the priority.
24:25 One Credit Specifies the priority.
26:27 One Credit Specifies the priority.
Register Descriptions prsqg-649.01.fm
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Bit(s) Field Name Description
28:29 One Credit Specifies the priority.
30:31 One Credit Specifies the priority.

prsqg-64g.01.fm Register Descriptions
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5.3.5 Best-Effort Resources Access Register

This register provides indirect access to the resources associated with the best-effort discard function (see
Section 3.4.6 Best-Effort Discard on page 49).

Write access to the Best-Effort Resources Access Register requires one SHI command:

1. Write the register with the write bit set to ‘1’, the output port number field specified, the resource select
field specified, and the resource value field specified.

Read access to the Best-Effort Resources Access Register requires two SHI commands:

1. Write the register with the write bit cleared to ‘0’, the output port number field specified, and the resource
select field specified.

2. Read the register to return the corresponding resource value field value.

Note: To write to this register, the best-effort discard function must be enabled (using the best-effort discard
enable bit of the Configuration 0 Register [page 110]).

Address x‘37’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
o]
(0]
P
2 a3 Resource
§ &  Output Port Number Select Resource Value
VYV 39 vy vy v
(0/1 2[3 4 5 6 7|8 9 10 11[12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31]

Bit(s) Field Name Description
0 Write 1 Specifies a write to the Best-Effort Resources Access Register.
0 Specifies a read from the Best-Effort Resources Access Register.
1:2 Reserved Reserved.
37 Output Port Number | Specifies the output port number.

Specifies the resource to be accessed:

0000 Best-effort discard counter 1

0001 Best-effort discard counter 2

0010  Best-effort discard counter 3

0011 Best-effort discard counter 4

0100  Best-effort discard counter 5

0101 Best-effort enable discard threshold
8:11 Resource Select 0110  Best-effort priority discard threshold

0111 Best-effort halt discard threshold

1000 Best-effort drop counter for priority O

1001 Best-effort drop counter for priority 1

1010  Best-effort drop counter for priority 2

1011 Best-effort drop counter for priority 3

1100  Protocol engine virtual packet clock (in this case, only bits 22:31 are valid)

Others Reserved

Register Descriptions prsqg-649.01.fm
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Bit(s) Field Name
12:31 Resource Value

prsqg-64g.01.fm
December 20, 2001
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Description

When the resource select field specifies a counter, reports the counter value. When the resource
select field specifies the protocol engine virtual packet clock, the encoded value of this field is:

x'00000' No protocol engine packet clock (protocol engine packet clock
frequency is equal to 0).

x‘00001" Single-shot protocol engine packet clock. This generates a pulse on the
internal protocol engine packet clock (used for testing).

x‘00002’ Reserved.

x‘00003’ Reserved.

Any other value x‘nnnnn’ The protocol engine packet clock has a period of “nnnnn”x 8 ns
(x‘nnnnn’ must be greater than x‘00011’ to define a protocol engine
packet clock).

Register Descriptions
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5.3.6 Status Register

This register reports error-related events. Each bit in the Status Register can generate an interrupt to the local
processor; however, an interrupt can be masked by setting the corresponding bit in the Interrupt Mask
Register (page 122). The occurrence of an event for which the interrupt mask bit is set to '1' sets the corre-
sponding bit in the Status Register but does not activate the InterruptOut# signal. The InterruptOut# signal,
which interrupts the local processor, is activated only when the global interrupt mask bit is not set and the
output driver enable bit is set in the Reset Register (page 69).

Address x‘38’
Access Type Read/Clear. Write is allowed for testing.
Reset Value ‘0000 0000 0000 0000 0010 0000 0000 0000
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S TP P P32 S8 g s e eEE S LS5O
= 5555 E0FgEEEssEEOOC 3
Reserved » Reserved O BL B HWwWZHDIITIL=S00O0O00O0=<I << << @
v vy R EEEEEEEEEEE Y
(0 1 2 3 4 5[6][7 8 9 10 11[12][13]14]15[16]17[18[19]20]|21[22]23[24]25 26|27 |28]29[30]31]

Bit(s) Field Name Description
0:5 Reserved Reserved.
6 SHI Parity Error Set to ‘1’ when the serial host interface (SHI) detects a parity error in the SHI instruction.
7:11 Reserved Reserved.
Shared Memory Indicates that the shared memory occupancy is equal to or greater than the shared memory thresh-
12 Threshold Exceeded, old. This is an event, not a status; therefore, it occurs when the shared memory occupancy reaches

Subswitch Element A | the threshold and does not change when the occupancy falls below the threshold.

Shared Memory
13 Threshold Exceeded, |See the description for bit 12.
Subswitch Element B

Shared Memory
14 Threshold Exceeded, | See the description for bit 12.
Subswitch Element C
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Bit(s) Field Name
Shared Memory
15 Threshold Exceeded,
Subswitch Element D
16 No Address Interrupt
17 Send Grant Violation
18 All Queues Empty
19 Header Parity Error
20 Address Corruption
29 Master/Slave
Parity Error
22 Control Packet Discard
23 Command Service
Packet Discard
Control Packet
24 Received
on High Channel
Control Packet
25 Received
on Low Channel
Command Service
26 Packet Received on
High Channel
Command Service
27 Packet Received on
Low Channel
o8 All Event-1 Service
Packets Received
29 All Event-2 Service
Packets Received
30 All Control/Service
Packets Transmitted
31 Flow Control Violation

prsqg-64g.01.fm
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Description
See the description for bit 12.

Set to ‘1’ when an interrupt is generated because a packet is received on an input port when no
store address is available.

Set to ‘1’ when an attached device removes the send grant for all priorities for the number of packet
cycles defined in the send grant antistreaming threshold field in the Configuration 0 Register (page
110). The port is identified in the Send Grant Violation Register (page 131). This function is enabled
only when the link is synchronized and the output queue is enabled.

Set to ‘1’ by the edge detection that occurs as soon as all the output queues are empty for all four
subswitch elements.

Set to ‘1’ when a parity error is detected in an incoming packet header. The port is identified via the
Header Parity Error Register (page 132).

Detected by the address manager. Set to ‘1’ when a corrupted address is detected. When an
address is corrupted, one or more addresses are lost from the pool of addresses available to store
packets. A reset is required to recover lost addresses.

Set to ‘1’ when a parity error is detected on the speed-expansion bus.

Set to ‘1’ when an incoming control packet is discarded because the control packet or command
service packet previously stored in the input controller has not yet been read.

Set to ‘1’ when an incoming command service packet is discarded because the control packet or
command service packet previously stored in the input controller has not yet been read.

Set to ‘1’ when a new control packet is received on a high channel. The port number is identified in
the Control Packet Received on High Channel Register (page 136).

Set to ‘1’ when a new control packet is received on a low channel. The port number is identified in
the Control Packet Received on Low Channel Register (page 136).

Set to ‘1’ when a new command service packet is received on a high channel. The port number is
identified in the Command Service Packet Received on High Channel Register (page 136).

Set to ‘1’ when a new command service packet is received on a low channel. The port number is
identified in the Command Service Packet Received on Low Channel Register (page 136).

Set to ‘1’ when the value of the ingress Event-1 Service Packet Received Register (page 139) is
equal to the value of the ingress Event-1 Service Packet Mask Register (page 139).

Set to ‘1’ when the value of the ingress Event-2 Service Packet Received Register (page 139) is
equal to the value of the ingress Event-2 Service Packet Mask Register (page 139).

Set to ‘1’ when a control packet or a service packet has been successfully transmitted to all
destinations.

Set to ‘1’ when a flow control violation interrupt is generated. For unicast packets, this interrupt is
generated when a packet is destined to an output for which neither an output queue grant nor a
memory grant has been issued in the past n packet cycles. For multicast packets, only the memory
grant information is used to detect violations. The flow control violation function is enabled, and nis
set, in the flow control latency field in the Configuration 0 Register. The violating ports are identified
by the corresponding bits in the Flow Control Violation Register (page 132).
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5.3.7 Interrupt Mask Register

This register sets masks for the Status Register (page 120) application bits. Note that the occurrence of an
event for which the mask bit is set to '1' sets the corresponding bit in the Status Register but does not
generate an interrupt. For information about an event or error masked here, see the Status Register bit
descriptions.

Address x‘39’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
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Bit(s) Field Name Description
0:5 Reserved Reserved.
6 SHI Parity Error When set to “1°, masks this interrupt.
7:11 Reserved Reserved.
Shared Memory
12 Threshold Exceeded, |When set to ‘1’, masks this interrupt.
Subswitch Element A
Shared Memory
13 Threshold Exceeded, 'When set to ‘1’, masks this interrupt.
Subswitch Element B
Shared Memory
14 Threshold Exceeded, 'When set to ‘1’, masks this interrupt.
Subswitch Element C
Shared Memory
15 Threshold Exceeded, |When set to ‘1’, masks this interrupt.
Subswitch Element D
Register Descriptions prsqg-649.01.fm
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Bit(s) Field Name
16 No Address Interrupt
17 Send Grant Violation
18 All Queues Empty
19 Header Parity Error
20 Address Corruption
29 Master/Slave
Parity Error
22 Control Packet Discard
23 Service Packet Discard
Control Packet
24 Received
on High Channel
Control Packet
25 Received
on Low Channel
Service Packet
26 Received
on High Channel
Service Packet
27 Received
on Low Channel
o8 All Event-1 Service
Packets Received
29 All Event-2 Service
Packets Received
30 All Control/Service
Packets Transmitted
31 Flow Control Violation

prsqg-64g.01.fm
December 20, 2001

When set to ‘1’, masks this interrupt.
When set to ‘1’, masks this interrupt.
When set to ‘1°, masks this interrupt.
When set to ‘1’, masks this interrupt.

When set to ‘1’, masks this interrupt.
When set to ‘1°, masks this interrupt.

When set to ‘1’, masks this interrupt.

When set to ‘1’, masks this interrupt.

When set to ‘1’, masks this interrupt.

When set to ‘1’, masks this interrupt.

When set to ‘1’, masks this interrupt.

When set to ‘1’, masks this interrupt.

When set to “1°, masks this interrupt.

When set to ‘1°, masks this interrupt.

When set to ‘1’, masks this interrupt.

When set to ‘1’, masks this interrupt.

Description

IBM PowerPRS Q-64G

Packet Routing Switch
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5.3.8 Output Queue Enable Register

Address X‘3A’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Output Queue Enable (for port n = bit n)

¥ ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
1 Enables the output queue for each priority, and the packets destined for that output are
enqueued.
0 Disables the output queue for each priority, and the following actions occur:

1. Unicast packets destined to a disabled output queue are discarded. Multicast
packets are enqueued only in enabled output queues.
2. A disabled output queue is “slow flushed.” Addresses are dequeued and recycled as
Output Queue Enable in normal operation. The slow flush takes place regardless of the send grant status,
(for port n=bit n) as long as the queue is disabled.
3. Output queue grants corresponding to a disabled queue are forced to ‘1°.

4. ldle packets are transmitted if the corresponding bits are set in the UL TxPort Driver
Enable Register (page 78) and the UL TxPort Attachment Enable Register (page
78).
Note: Control packets and service packets can be transmitted on a port when the output
queues are disabled.

0:31

5.3.9 Input Controller Enable Register

Address x‘3B’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Input Controller Enable (for port n = bit n)

v v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
1 Enables the port to receive data, control, and service packets and to extract control infor-
| c ler Enabl mation (normal setting).
0:31 np(L;;()r o:rttrc; _erbitn; €0 Disables the port from receiving data, control, and service packets. The corresponding
P - send grant, subport output queue grants, and subport multicast grants are forced to active.
Note: This bit is required only for the master device.
Register Descriptions prsqg-649.01.fm

Page 124 of 199 December 20, 2001



IBM PowerPRS Q-64G

Preliminary Packet Routing Switch

5.3.10 Bitmap Filter Register

Address x3C’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Bitmap Filter (for port n = bit n)

¥ ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

Specifies the mask to apply to the received packet destination bitmap for switchover support and load
balancing in redundant switch-plane operation. Application of the bitmap filter depends on the packet
protection field (see Table 3-5 on page 34 for more information).

Bitmap Filter

0:31 (for port n = bit n)

5.3.11 Color Detection Disable Register

Address x‘3D’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Color Detection Disable (for port n = bit n)

v ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

0:31 Color Detection Disable |When set to ‘1’, disables the input port color detection mechanism and sets the corresponding bit in
’ (for port n=bit n) |the Expected Color Received Register (page 126). See Section 3.11 Switchover Support on page 57.

prsqg-64g.01.fm Register Descriptions
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5.3.12 Expected Color Received Register

Address x‘3E’
Access Type Read Only
Reset Value Undefined

Expected Color Received (for port n = bit n)

¥ ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
1 Either the expected color has been received on the input port since the last color clear com-
Expected Color mand or the corresponding bit is set in the Color Detection Disable Register (page 125).
0:31 Received . . . . .
(for port n = bit n) 0 The color opposite of the expected color is being received on the input port.
See Section 3.11 Switchover Support on page 57 for more information.

Register Descriptions prsqg-649.01.fm
Page 126 of 199 December 20, 2001



IBM PowerPRS Q-64G

Preliminary Packet Routing Switch

5.3.13 Color Command Register

Address x‘3F’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
k)
Ne)
3
S &5 o
g 84 &
5 83 2L
88338
2 o & 2 E
TS T OO m Reserved
EEEEE Y
(o[1]2[3[4][5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|

Bit(s) Field Name Description
1 Transmits all output idle packets with the color specified by the idle color bit, regardless of
the expected color bit setting. When the color mechanism is not used, this bit must be set
0 Idle Color Force to 1.
0 Allows the switchover mechanism to determine the color of output idle packets.

Specifies the color given to all idle packets when the idle color force bit is set:

1 Idle Color 0 Blue idle packets

1 Red idle packets

Specifies the expected color of incoming packets after a color clear command is initiated (see bit 3):
2 Expected Color 0 Blue packets

1 Red packets

When set to ‘1’, clears the idle packet color state machine. After this command is initiated, idle pack-
ets are transmitted with the color opposite that specified in the expected color bit. Transmission on
a given output port takes place only when both of the following conditions are satisfied:

* At least one packet of the expected color has been received on all inputs.

* The corresponding output queue is empty.
If these conditions are not met, idle packets of the opposite color are transmitted on the output port.

3 Color Clear

When set to ‘1’, ingress data packets are processed without bitmap filtering; that is, ingress data
4 Bitmap Filter Disable |packet filtering based on the protection field in the packet qualifier byte (see Table 3-5 on page 34)
and the bitmap filter is not performed.

5:31 Reserved Reserved.

Note: For more information about the function of these bits, see Section 3.11 Switchover Support on page 57.
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5.3.14 Bitmap Mapping Register

This register is used to map a logical port to any physical port on the same subswitch. It defines the mapping
between a bit position in the packet header (bytes H1 and H2) and a physical output queue. That is, all
packets received with the bitmap bit specified by the logical bitmap bit position field set to ‘1’ are routed to the
physical output queue specified by the physical queue field. For example, if the Bitmap Mapping Register is
written with the logical bitmap bit position field set to 3 and the physical queue field set to 7, then all the
packets received with bitmap bit 3 set to ‘1’ are routed to physical output queue 7.

The Bitmap Mapping Register reset value is not rearranged (that is, bitmap bit n points to physical output
queue n). This register cannot be written while the device is in standby.
Write access to the Bitmap Mapping Register requires one SHI command:
1. Write the register with the write bit set to 1’, the logical bitmap bit position field specified, and the physical
queue field specified.
Read access to the Bitmap Mapping Register requires two SHI commands:
1. Write the register with the write bit cleared to ‘0’ and the logical bitmap bit position field specified.
2. Read the register to return the corresponding physical queue field value.
Note: Although bitmap mapping is used to map one logical port to one physical port, it must not be used to

map one logical port to multiple physical ports or to map multiple logical ports to one physical port. Failure to
follow these requirements will have unknown results.

In the 256-Gbps configuration, logical ports 0 to 7 must be mapped only to physical ports 0 to 7, and logical
ports 8 to 15 must be mapped only to physical ports 8 to 15. In the 512-Gbps configuration, logical ports 0 to
15 must be mapped only to physical ports 0 to 15, and logical ports 16 to 31 must be mapped only to physical
ports 16 to 31. Failure to follow these requirements will have unknown results.

Address x40’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
£ Logical Bitmap
= Reserved Bit Position Reserved Physical Queue
V¥ V4 vy V4 v
(01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18[19 20 21 22 23[24 25 26|27 28 29 30 31|
Bit(s) Field Name Description
0 Write 1 Specifies a write to the Bitmap Mapping Register.
0 Specifies a read from the Bitmap Mapping Register.
1:18 Reserved Reserved.

Logical Bitmap

19:23 Specifies the logical bitmap bit position.

Bit Position
24:26 Reserved Reserved.
27:31 Physical Queue Specifies the physical output queue.
Register Descriptions prsqg-649.01.fm
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5.3.15 Output Queue Status Registers

IBM PowerPRS Q-64G

Packet Routing Switch

Eight registers provide the status of the 64 output queues (16 output queues per subswitch element). Each of
the eight registers is comprised of eight four-bit ranges; each four-bit range describes a single output queue
status. Within the four-bit range for an output queue, the first bit is the output queue empty bit, which reports
whether the output queue has been emptied since the last read operation, and the other three bits comprise
the status field, which reports the highest occupancy level reached by the output queue since the previous

read operation.

Address

Access Type

Reset Value

Status for Queue 0 + Offset

Status for Queue 1 + Offset

x‘41 Subswitch element A output queues 0 to 7
x‘42’ Subswitch element A output queues 8 to 15
x‘43’ Subswitch element B output queues 0 to 7
x‘44’ Subswitch element B output queues 8 to 15
X‘45’ Subswitch element C output queues 0 to 7
X‘46’ Subswitch element C output queues 8 to 15
x47 Subswitch element D output queues 0 to 7
x‘48’ Subswitch element D output queues 8 to 15
Read/Clear

‘1000 1000 1000 1000 1000 1000 1000 1000’

Queue Empty for Queue 3 + Offset
Queue Empty for Queue 4 + Offset

Status for Queue 2 + Offset
Status for Queue 3 + Offset
Status for Queue 4 + Offset
Status for Queue 5 + Offset

Offset =0
Offset =8
Offset =0
Offset = 8
Offset =0
Offset = 8
Offset =0
Offset = 8

Status for Queue 6 + Offset

Status for Queue 7 + Offset

<«— Queue Empty for Queue 5 + Offset

<«— Queue Empty for Queue 6 + Offset

<«— Queue Empty for Queue 7 + Offset

o | <«— Queue Empty for Queue 0 + Offset

& | «— Queue Empty for Queue 1 + Offset

© | «— Queue Empty for Queue 2 + Offset

J ' 1y ¥ vy R V9 V9 V9 y
K 345 78]9 10 11[12][13 14 15[16[17 18 192021 22 23[24[25 26 27|28[29 30 31]
Bit(s) Field Name Description
0 83:3: ETF()%;Z; When set to ‘1°, the output queue has been emptied since the last read.
Reports that the total number of packets in the output queue has exceeded the threshold for the
specified priority(ies). Each time a priority threshold of the output queue is exceeded, the status field
for that output queue is updated. Note that the status field does not change when the number of
packets of a particular priority falls below the threshold; this field continues to show the output
Status for queue status for the highest priority that has exceeded the threshold since the last read.
1:3 Queue 0 + Offset 000 Output queue is not full for any priority
001 Output queue is full for priority 3
010 Output queue is full for priorities 2 and 3
011 Output queue is full for priorities 1, 2, and 3
100 Output queue is full for priorities 0, 1, 2, and 3
Others Reserved
4 Queue Empty for g0 e description for bit 0.

Queue 1 + Offset

prsqg-64g.01.fm
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Bit(s) Field Name

Status for

57 Queue 1 + Offset

Queue Empty for

8 Queue 2 + Offset

9:11 Status for
' Queue 2 + Offset
12 Queue Empty for
Queue 3 + Offset

. Status for
13:15 Queue 3 + Offset
16 Queue Empty for
Queue 4 + Offset

. Status for
17:19 Queue 4 + Offset
20 Queue Empty for
Queue 5 + Offset

. Status for
21:23 Queue 5 + Offset
o4 Queue Empty for
Queue 6 + Offset

. Status for
25:27 Queue 6 + Offset
o8 Queue Empty for
Queue 7 + Offset

29:31 Status for

Queue 7 + Offset

Register Descriptions
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See the description for bits 1:3.

See the description for bit 0.

See the description for bits 1:3.

See the description for bit 0.

See the description for bits 1:3.

See the description for bit 0.

See the description for bits 1:3.

See the description for bit 0.

See the description for bits 1:3.

See the description for bit 0.

See the description for bits 1:3.

See the description for bit 0.

See the description for bits 1:3.

Preliminary

Description
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5.3.16 Best-Effort Discard Alarm Register

Address X‘49’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Best-Effort Discard Alarm (for port n = bit n)

¥ ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

Best-Effort
0:31 Discard Alarm
(for port n = bit n)

When set to ‘1’, the best-effort discard logic is in a phase that allows best-effort packets to be dis-
carded for the port.

5.3.17 Send Grant Violation Register

Address X4N
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Send Grant Violation (for port n = bit n)

v ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

When set to ‘1°, reports that the port has removed the send grant for too long and send grant anti-
Send Grant Violation |streaming is in progress (see the send grant antistreaming enable and send grant antistreaming
(for port n = bit n) threshold fields in the Configuration 0 Register [page 110]). This register is cleared when read, but
the violations detected during the read/clear are not lost.

0:31

prsqg-64g.01.fm Register Descriptions
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5.3.18 Header Parity Error Register

Address x‘4B’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Header Parity Error (for port n = bit n)

¥ ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

Header Parity Error | When set to ‘1, the input port has detected a packet header parity error. This register is cleared
(for port n=bit n) when read, but the errors detected during the read/clear are not lost.

5.3.19 Flow Control Violation Register

Address x‘4C’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Flow Control Violation (for port n = bit n)

v ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

Flow Control Violation |When set to ‘1’, the input port has generated a flow control violation interrupt. This register is

0:31 (for port n=bit n) cleared when read, but the violations detected during the read/clear are not lost.

Register Descriptions prsqg-649.01.fm
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5.3.20 Side Communication Channel Input Reporting Registers

Address x'4D’  Reports SCC bit 0
x'4E’ Reports SCC bit 1
x‘4F  Reports SCC bit 2
x50  Reports SCC bit 3

Access Type Read Only
Reset Value Undefined

Side Communication Channel Input Reporting (for port n = bit n)

v ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

Side Communication

0:31 Channel Reports the port information extracted from idle packet SCC input bit y, where yequals O, 1, 2, or 3
’ Input Reporting depending on the register.
(for port n=bit n)

prsqg-64g.01.fm Register Descriptions
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5.4 Control Packet and Service Packet Transmission Registers

5.4.1 Egress Control Packet and Service Packet Payload Registers

The local processor uses six registers to prepare the payload for egress control packets and service packets.
The packet type is defined in the packet qualifier byte (HO). For control packets and command service
packets, all eight LUs must be prepared before packet transmission is requested. Transmission is requested
when the Egress Control Packet and Service Packet Destination Register (page 135) is written. For event-1

and event-2 service packets, only the LU that contains the packet qualifier byte (that is, the first LU) is
required; the remaining LU bytes are ignored.

Address x'51°  Master LU bytes 0 to 3
x62°  Master LU bytes 4to 7
x63  Master LU bytes 8 and 9, plus 16 reserved bits

Three additional registers are used for internal speed expansion:

x'54’  Slave LU bytes 0to 3

x‘’55"  Slave LU bytes 4to 7

x'56’  Slave LU bytes 8 and 9, plus 16 reserved bits
Access Type Read/Write

Reset Value

LU Byte 0, 4, or 8

‘0000 0000 0000 0000 0000 0000 0000 0000’

LU Byte 1,5, or9 LU Byte 2 or 6 or Reserved LU Byte 3 or 7 or Reserved

v v v v v v v v
(01 2 3 4 5 6 7|8 9 10 11 12 13 14 15[16 17 18 19 20 21 22 23[24 25 26 27 28 29 30 31]
Bit(s) Field Name Description
0:7 LU Byte 0, 4, or 8 Depgndlng on the register address, specifies LU byte 0, 4, or 8 of the egress control packet or
service packet payload.
8:15 LUByte 1,5, or 9 Depgndlng on the register address, specifies LU byte 1, 5, or 9 of the egress control packet or
service packet payload.
16:23 LU Byte 2 or 6 or Depending on the register address, specifies LU byte 2 or 6 of the egress control packet or service
' Reserved packet payload, or is reserved.
24:31 LU Byte 3 or 7 or Depending on the register address, specifies LU byte 3 or 7 of the egress control packet or service

Reserved

Register Descriptions
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packet payload, or is reserved.

prsqg-649.01.fm
December 20, 2001



IBM PowerPRS Q-64G

Preliminary Packet Routing Switch

5.4.2 Egress Control Packet and Service Packet Destination Register

The local processor uses this register to specify the destination bitmap for egress control packets and service
packets. When a port transmits either a control packet or a service packet, the corresponding bit is cleared in
this register. When the last port transmits the packet (that is, when the register value returns to x‘0000 0000’),
an “all control/service packets transmitted” interrupt (see the Status Register [page 120]) is generated. If, for
any reason, a port does not transmit the control packet or service packet, the application can reset the corre-
sponding bit in this register without generating an interrupt.

Note: This register is mapped to physical ports. With internal speed expansion, logical port n corresponds to
physical port nx 2. For example, to send a packet to logical port 3, bit 6 must be set in this register.

Address X657’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Egress Control/Service Packet Destination (for port n = bit n)

¥ ¥
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

Egress Control/Service
0:31 Packet Destination When set to ‘1’, specifies the egress control packet or service packet destination.
(for port n = bit n)

prsqg-64g.01.fm Register Descriptions
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5.5 Control Packet and Service Packet Reception Registers

Ingress control packets and command service packets are stored in input controller internal registers. Each
input controller can process one of these packets from the high channel and one from the low channel. The
packet payload is transferred to the local processor via the Ingress Control Packet and Service Packet
Payload Registers (page 138). The input controller and channel of the packet being processed are identified
in the Ingress Control Packet and Service Packet Source Register (page 137).

5.5.1 Ingress Control Packet or Command Service Packet Received Registers

These registers report that a control packet or a command service packet has been received on a port. Each
time a bit is set in one of these registers, the corresponding bit (that is, control packet received on high chan-
nel, control packet received on low channel, service packet received on high channel, or service packet
received on low channel) is set in the Status Register (page 120).

After the local processor reads the packet payload, the corresponding bit in the Ingress Control Packet or
Command Service Packet Received Registers is automatically cleared, and the input controller can store a
new packet for that channel.

Address x‘’58  Control packet received on high channel
x'59”  Control packet received on low channel
x'5A’  Command service packet received on high channel
x'5B’  Command service packet received on low channel

Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Ingress Control/Command Service Packet Received (for port n = bit n)

v v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

Ingress Control/
0:31 Command Service When set to ‘1, reports that a control packet or command service packet has been received on the
’ Packet Received corresponding port and channel.
(for port n = bit n)

Register Descriptions prsqg-649.01.fm
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5.5.2 Ingress Control Packet and Service Packet Source Register

This register identifies the source (that is, the input controller and channel) of the received packet being
processed using the Ingress Control Packet and Service Packet Payload Registers (page 138).

The Ingress Control Packet or Command Service Packet Received Registers (page 136) identify all input
controllers with a stored control packet or command service packet. The local processor determines from
which of these input controllers to retrieve a packet and sets this register accordingly.

Address x'5C’

Access Type Read/Write

Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

2

5

Q o]

z

S 2

€ 2

2 2 Port Number Reserved

vV 3 v v
(01 2[3 4 5 6 7|8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|

Bit(s) Field Name Description
Specifies the channel:
0 High/Low Channel |1 High channel
0 Low channel
1:2 Reserved Reserved.
37 Port Number Specifies the port.
8:31 Reserved Reserved.
prsqg-64g.01.fm Register Descriptions
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5.5.3 Ingress Control Packet and Service Packet Payload Registers

These three registers transfer the payload of ingress control packets and command service packets from the
input controller to the local processor.

When the x‘5D’ register is read on the master device, another control packet or command service packet
can be stored by the input controller. Consequently, the local processor must read the slave device LUs
before it reads the master device LUs. In the master device, the local processor must read the Ingress
Control Packet and Service Packet Payload Registers in the following order:

1. x'5F
2. x5F’
3. x'5D’

Reading the x‘5D’ register also resets the corresponding bit in the Ingress Control Packet or Command
Service Packet Received Register (page 136). If this register is still not empty after the bit is reset, then
another packet must be processed, and the corresponding interrupt bit is asserted in the Status Register
(page 120).

Address x5D LU bytes0to 3
xBE  LUbytes4to7
x'5F LU bytes 8 and 9, plus 16 reserved bits
(required only if the packet size is greater than 8 LUs)
Access Type Read Only

Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

LU Byte 0, 4, or 8 LU Byte 1,5, or9 LU Byte 2 or 6 or Reserved LU Byte 3 or 7 or Reserved

v v v v v v v v
(01 2 3 4 5 6 7|8 9 10 11 12 13 14 15[16 17 18 19 20 21 22 23[24 25 26 27 28 29 30 31]

Bit(s) Field Name Description

0:7 LU Byte 0, 4, or 8 Depgndlng on the register address, reports LU byte 0, 4, or 8 of the ingress control packet or
service packet payload.

8:15 LU Byte 1, 5, or 9 Depgndlng on the register address, reports LU byte 1, 5, or 9 of the ingress control packet or
service packet payload.

16:23 LU Byte 2 or 6 or Depending on the register address, reports LU byte 2 or 6 of the ingress control packet or

' Reserved service packet payload, or is reserved.
24:31 LU Byte 3 or 7 or Depending on the register address, reports LU byte 3 or 7 of the ingress control packet or

Reserved
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5.5.4 Ingress Event Service Packet Received Registers

These registers report that an event-1 or event-2 service packet has been received on a port.

Address x‘60°  Event-1 service packet received
x'61’  Event-2 service packet received

Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Ingress Event Service Packet Received (for port n = bit n)

¥ ¥
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
Ingress Event Service
0:31 Packet Received When set to ‘1’, the port has received an event-1or event-2 service packet.
(for port n = bit n)
5.5.5 Ingress Event Service Packet Mask Registers

These registers set the masks applied to the Ingress Event Service Packet Received Registers for Status
Register (page 120) reporting.

Address x'62°  Event-1 service packet mask
x63"  Event-2 service packet mask

Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Ingress Event Service Packet Mask (for port n = bit n)

v v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031’

Bit(s) Field Name Description

Sets the mask applied to the Ingress Event Service Packet Received Register for Status Register
(page 120) reporting. When the value of the Ingress Event Service Packet Received Register is
equal to the value of the Ingress Event Service Packet Mask Register, the “all event service packets
received” bit is set in the Status Register.

Ingress Event
0:31 Service Packet Mask
(for port n=bit n)

prsqg-64g.01.fm Register Descriptions
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5.6 Debug Facilities Registers

5.6.1 Debug Bus Select Register

Address x'64’

Access Type Read/Write

Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

L) =

3 3

(= [0

1N} w

3 3

m m

(=] (=]

3 3 Input Controller

8  Reserved 3 Reserved Select Reserved

(" v v v oy v oV v v v
(01 2 3 4[5 6 7|8 9 10[11 12 13 14 15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|

Bit(s)

1:4

5.7

8:10
11:15
16:31

Field Name
Debug Bus Enable

Reserved

Debug Bus Select

Reserved
Input Controller Select

Reserved

Description
When set to ‘1’, enables the debug bus drivers and the Osc625TestPointOut driver.
Reserved.

Specifies the device element for which the DebugBusOut[0:15] pins provide information:

000 Sequencer information

001 Input controller information (selected by the input controller select field)
010 Packet routing switch general information

Others Reserved

Table 5-2 presents the DebugBusOut[0:15] pin information for each of the device elements.
Reserved.
Specifies the input controller.

Reserved.

Table 5-2. DebugBusOut[0:15] Pin Information by Debug Bus Select Field Value (Page 1 of 2)

Debug Bus Select

Field Value DebugBusOut[0:15] Pin(s) Description
Sequencer Information

DebugBusOut[0:3] Sequencer internal count.
DebugBusOut[4] Not used.

‘000’ DebugBusOut|[5] NotReset (NotStandby).
DebugBusOut|[6] Sequencer reset pulse from 16-ns clock domain.
DebugBusOut[7] Sequencer packet clock.
DebugBusOut[8:15] Sequencer counter for speed-expansion bus delay measurement.

Register Descriptions
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Table 5-2. DebugBusOut[0:15] Pin Information by Debug Bus Select Field Value (Page 2 of 2)

Debug Bus Select
Field Value

‘0071’
(input controller select field
selecting 1 of 32 input
controllers)

‘010’

prsqg-64g.01.fm
December 20, 2001

DebugBusOut[0:15] Pin(s)

DebugBusOut[0:3]
DebugBusOut[4]
DebugBusOut[5]
DebugBusOut[6]
DebugBusOut[7]
DebugBusOut[8]
DebugBusOut[9]
DebugBusOut[10]
DebugBusOut[11]
DebugBusOut[12]
DebugBusOut[13]
DebugBusOut[14]
DebugBusOut[15]

DebugBusOut[0]
DebugBusOut[1]
DebugBusOut[2]
DebugBusOut[3]
DebugBusOut[4]
DebugBusOut[5]
DebugBusOut|[6]
DebugBusOut[7]
DebugBusOut|[8]
DebugBusOut[9]
DebugBusOut[10]
DebugBusOut[11]
DebugBusOut[12]
DebugBusOut[13]
DebugBusOut[14]
DebugBusOut[15]

Description

Input Controller Information
High-channel byte counter.
High-channel control packet received.
High-channel command service packet received.
High-channel data packet routed to high subswitch element.
High-channel data packet routed to low subswitch element.
Low-channel control packet received.
Low-channel command service packet received.
Low-channel data packet routed to high subswitch element.
Low-channel data packet routed to low subswitch element.
High channel has no address.
Low channel has no address.
High-channel flow control violation.

Low-channel flow control violation.

Packet Routing Switch General Information

Synchronous flush.

Core PLL feedback

B clock at 16 ns.

C clock at 16 ns.

B clock control packet at 8 ns.

C clock control packet at 8 ns.

B clock data packet at 8 ns.

C clock data packet at 8 ns.

Memory BIST controller ACLK pin.
Memory BIST controller BCLK pin.
Memory BIST controller CCLK pin.
Memory BIST controller STCLK pin.
Memory BIST controller ENABLE pin.
Memory BIST controller LBIST pin.
Memory BIST controller TESTM1 pin.
Memory BIST controller TESTM3 pin.

Register Descriptions
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5.6.2 Send Grant Disable Register

Address X‘65’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Send Grant Disable (for port n = bit n)

¥ ¥
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description
1 Disables packet transmission on the port regardless of the value of the send grant signal,
0:31 Send Grant Disable unless the corresponding bit is set in the Force Send Grant Register.
' (for port n = bit n) 0 Enables normal send grant signal decoding and packet transmission on the port if the

retrieved send grant information is active.

5.6.3 Force Send Grant Register

Address X'66’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Force Send Grant (for port n = bit n)

¥ ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

When set to ‘1’, forces the send grant to active for all priorities on the port regardless of the send
grant status extracted from the ingress packet headers. This register is used only when the corre-
sponding bit is set to ‘1’ in the Send Grant Disable Register.

Force Send Grant

0:31 (for port n=bit n)

Register Descriptions prsqg-649.01.fm
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5.6.4 Send Grant Status Registers

These four registers report the send grant status, which is extracted from ingress packet headers.

Addresses x‘67’  Priority O
x‘68  Priority 1
x'69  Priority 2
X‘6A’  Priority 3

Access Type Read Only
Reset Value ‘1111 1111 1111 1111 1111 1111 1111 1111’ for X'67’
‘0000 0000 0000 0000 0000 0000 0000 0000’ for x‘'68’, x'69’, and x‘6A’

Send Grant Status (for port n = bit n)

v ¥
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031’

Bit(s) Field Name Description
0:31 Send Grant Status 1 The send grant is active for the port and priority combination.
’ (forportn=bitn) 0 The send grant is inactive for the port and priority combination.
prsqg-64g.01.fm Register Descriptions
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5.6.5 Subswitch Element Occupancy (1) Registers
Address x‘'6B’  Subswitch element A
x'6C’  Subswitch element B
x'6D’  Subswitch element C
x'6E’  Subswitch element D
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
e
()
el
Q
(0]
o
x
1]
k)
o
<
[7]
<t
<
-
ey
o
IS
()
=
el
o
©
) Reserved Total Packet Count in Shared Memory Reserved Total Address Count in Free Queue
U vy v v oy v
(0]/1 2 3 4[5 6 7 8 9 10 11 12 13 14 15[16 17 18 19 20|21 22 23 24 25 26 27 28 29 30 31]
Bit(s) Field Name Description
Shared Memory When set to ‘1’ indicates that the number of packets currently in the subswitch element shared
0 Threshold Exceeded | Memory is greater than or equal to the shared memory threshold. This field is continuously
refreshed.
1:4 Reserved Reserved.
5:15 Total Packet Count | Reports the number of packets that currently occupy the subswitch element shared memory. This
' in Shared Memory  field is continuously refreshed.
16:20 Reserved Reserved.
21:31 Total Address Count | Reports the number of shared memory addresses currently available in the subswitch element. This

in Free Queue

Register Descriptions
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5.6.6 Subswitch Element Occupancy (2) Registers

Address

Access Type

x‘6F  Subswitch element A
x‘'70’  Subswitch element B
x‘71’  Subswitch element C
x‘72"  Subswitch element D
Read Only

IBM PowerPRS Q-64G

Packet Routing Switch

Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

© ©

(0] (0]

2 2

2 2

& Total Packet Count in the 16 Output Queues & Multicast Rate

(R vold v

(0/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15[16[17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
0 Reserved Reserved.

115 Total Packet Count in
’ the 16 Output Queues

16 Reserved

17:31 Multicast Rate

prsqg-64g.01.fm
December 20, 2001

Reserved.

Reports the number of packets that currently occupy the 16 subswitch element output queues. This
field is continuously refreshed.

Reports the difference between the number of packets in the 16 subswitch element output queues

and the number of packets in the subswitch element shared memory. This field is continuously
refreshed.
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5.6.7 Look-Up Table Registers

Two Look-Up Table Registers provide indirect access to one look-up table. The look-up table has ten entries
that specify how the first ten data bytes of each data row of a byte stream are rearranged before transmis-
sion. The entry at location n of the look-up table specifies the data byte sent as the n' byte in the data
stream. The x‘73’ register provides access to look-up table entries 0 through 4, and the x‘74’ register provides
access to look-up table entries 5 through 9. The look-up table reset value specifies the normal byte order,
from 0 to 9 (no rearrangement). The look-up table cannot be written while the device is in standby.

Address x‘73’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0001 0010 0011 0100’
Reserved Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
v v ¥ v v v v v v v v v

(01 2 3 4 5 6 7 8 9 10 11[12 13 14 15[16 17 18 19|20 21 22 23[24 25 26 27|28 29 30 31]

Bit(s) Field Name Description
0:11 Reserved Reserved.
12:15 Byte 0 Look-up table byte 0, which specifies the byte sent in place of LU byte 0.
16:19 Byte 1 Look-up table byte 1, which specifies the byte sent in place of LU byte 1.
20:23 Byte 2 Look-up table byte 2, which specifies the byte sent in place of LU byte 2.
24:27 Byte 3 Look-up table byte 3, which specifies the byte sent in place of LU byte 3.
28:31 Byte 4 Look-up table byte 4, which specifies the byte sent in place of LU byte 4.
Address X74
Access Type Read/Write
Reset Value ‘0000 0000 0000 0101 01100111 1000 1001’
Reserved Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
v oy v v v v v v v v v

(01 2 3 4 5 6 7 8 9 10 11[12 13 14 15[16 17 18 19|20 21 22 23[24 25 26 27|28 29 30 31]

Bit(s) Field Name Description

0:11 Reserved Reserved.

12:15 Byte 5 Look-up table byte 5, which specifies the byte sent in place of LU byte 5.
16:19 Byte 6 Look-up table byte 6, which specifies the byte sent in place of LU byte 6.
20:23 Byte 7 Look-up table byte 7, which specifies the byte sent in place of LU byte 7.
24:27 Byte 8 Look-up table byte 8, which specifies the byte sent in place of LU byte 8.
28:31 Byte 9 Look-up table byte 9, which specifies the byte sent in place of LU byte 9.

Register Descriptions prsqg-649.01.fm
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5.6.8 Blue Idle Packet or Data Packet Received Register

Address X75’
Access Type Read/Clear
Reset Value Undefined

Blue Idle/Data Packet Received (for port n = bit n)

¥ ¥
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

Blue Idle/Data Packet |When set to ‘1’, the port has received at least one blue idle packet or data packet. The register is
0:31 Received cleared when read, but the packet color received during the read/clear is not lost. This register is
(for port n=bit n) used for testing.

5.6.9 Red Idle Packet or Data Packet Received Register

Address X76’
Access Type Read/Clear
Reset Value Undefined

Blue Idle/Data Packet Received (for port n = bit n)

v ¥
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031’

Bit(s) Field Name Description

Blue Idle/Data Packet 'When set to ‘1’, the port has received at least one red idle packet or data packet. The register is
0:31 Received cleared when read, but the packet color received during the read/clear is not lost. This register is
(for port n=bit n) used for testing.

prsqg-64g.01.fm Register Descriptions
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5.6.10 Miscellaneous Debug Register
Address X77
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
[2]
>
s 3
® =
g n
o < ©
— > = 9]
g g > £
c n L =
8 3 <© c
IS o O >
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© s > > > > 3 S
) 2 = £ £ £ £ >3 =
o 8 & 153 S 8 g ok g o
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z 2 g S 86666 35 8
g8 2 s 222z ess §
e c L=l 8 9 ¢ & & o O B €]
o - (] = 9 D N N N = T =
. O @ e 90 o = = = 23 c >
S £ o ¢ - $ggsegsss &
568 2 8 23 v v o35 3
o =2 2 3 IO R G
> s o o S 0o 2 2 9 9 ¢ 9 ©
53 85 $ e geg2o22ese ¢
F £ & O Egressidle PacketByte6Vaue & S 2 & & 6 & £ 2 2 Reserved
VI3 BN EEEEEE RN }
(o/1]2[3]4 5 6 7 8 9 10 11[12 13[14[15[16]17[18[1920|21[22 23[24 25 26 27 28 29 30 31]
Bit(s) Field Name Description
1 Disables the input controllers from discarding ingress packets with invalid header parity.
. . These ingress packets are received as normal packets instead.
Parity Error Discard . . . o . .
0 Disable 0 Enables the input controllers to discard ingress packets with invalid header parity.
In either case, the header parity error bit is asserted in the Status Register (page 120) and the bit
corresponding to the input port is set in the Header Parity Error Register (page 132).
Flow C ¥ . Disables the insertion of flow control information in egress packet headers. Egress data
1 ow oDr;;g)blgsemon packet headers still contain the destination bitmap.
0 Enables the insertion of flow control information in egress packet headers.
2 Reserved Reserved.
Force Earess Idle When set to ‘1’, replaces the value of byte 6 in egress idle packets with the value defined in the
3 9 egress idle packet byte 6 value field. This option is used only in the switch loopback test
Packet Byte 6 . :
configuration.
4:11 Egress Idle Packet | Specifies the value that replaces the value of byte 6 in egress idle packets when the “force egress
’ Byte 6 Value idle packet byte 6 enable” bit is set to ‘1°.
12:13 Reserved Reserved.
Specifies the channel used to transmit egress control packets and service packets from the output
14 Control/Service Packet |controller to the attached device:
Insertion Channel 1 Forces the insertion of control packets and service packets on the high channel.
0 Forces the insertion of control packets and service packets on the low channel.
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Bit(s)

16

17

18

19

20

21

22:23

24:31

Field Name

Force Address
Insertion

Single-Shot Send Grant
Priority O

Single-Shot Send Grant
Priority 1

Single-Shot Send Grant
Priority 2

Single-Shot Send Grant
Priority 3

Force Output Queue
Grant Flywheel Status

Force Extended Output
Queue Grant Flywheel
Status

Force Output Queue
Grant Priority Flywheel
Status

Reserved

prsqg-64g.01.fm
December 20, 2001
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Description

When set to ‘1’, enables the input controller to insert the input channel and port number into the H1
header byte of ingress data packets before storing the packets in the shared memory. The H1
header byte is encoded as follows:

Bits 0:1 = ‘00

Bit 2 = 1’ for the high channel or ‘0’ for the low channel

Bits 3:7 = input port number (0 to 31)

This bit is used for testing.

When set to ‘1’, enables the Force Send Grant Register (page 142; when set to ‘1’) to generate an
internal send grant for a single packet of priority 0. (This bit cannot be used to generate a send
grant for control packet transmission.)

When set to ‘1’, enables the Force Send Grant Register (when set to ‘1’) to generate an internal
send grant for a single packet of priority 1. (This bit cannot be used to generate a send grant for
control packet transmission.)

When set to ‘1’, enables the Force Send Grant Register (when set to ‘1’) to generate an internal
send grant for a single packet of priority 2. (This bit cannot be used to generate a send grant for
control packet transmission.)

When set to ‘1’, enables the Force Send Grant Register (when set to ‘1’) to generate an internal
send grant for a single packet of priority 3. (This bit cannot be used to generate a send grant for
control packet transmission.)

When set to 1”:

* Forces the value of the extended output queue grant flywheel status bit of the packet qualifier
byte (HO) of low-channel egress idle packets to the value specified in the force extended output
queue grant flywheel status bit (see bit 21).

* Forces the value of the output queue grant priority flywheel status field of the packet qualifier
byte of low-channel egress idle packets to the value specified in the force output queue grant
priority flywheel status field (see bits 22:23).

This bit is used for testing. For idle packet qualifier byte field descriptions, see Table 3-11 on page
40.

Specifies the forced value of the extended output queue grant flywheel status bit of the packet qual-
ifier byte of low-channel egress idle packets when the force output queue grant flywheel status bit is
setto ‘1.

Specifies the forced value of the output queue grant priority flywheel status field of the packet quali-
fier byte of low-channel egress idle packets when the force output queue grant flywheel status bit is
setto ‘1’.

Reserved.
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5.6.11 Force Packet Capture Ports Register

This register is used to request that an input controller on the master device capture an ingress packet in the
Ingress Control Packet and Service Packet Payload Registers (page 138). The following registers are also
involved:

* Force Packet Capture Header Register (page 151)
* Force Packet Capture Mask Register (page 152)
* Packet Captured Registers (page 152)

The Force Packet Capture Ports Register designates the input controllers that are to capture the ingress
packet. An input controller starts the process on the rising edge of the corresponding register bit. Each time
the master input controller receives an LU after it detects the force packet capture request, the master input
controller checks whether the following is true:

(ingress packet header AND force packet capture mask) = (force packet capture header AND force packet capture mask)

If the above is true for an ingress packet (regardless of packet type), then the packet LUs are saved in the
Ingress Control Packet and Service Packet Payload Registers and the corresponding bit is set in the
requested Packet Captured Register (either the high- or low-channel register, as appropriate). Force packet
capture is performed only if the Ingress Control Packet and Service Packet Payload Registers are available.

For example, to capture a packet with the packet qualifier byte (HO) bit 0 set to ‘1’ and the packet header byte
(H1) bit 3 set to ‘0’ on any port, the required operations are as follows:

1. Write the Force Packet Capture Header Register with the value x‘8000 0000’.

2. Write the Force Packet Capture Mask Register with the value x‘8010 0000’.
3. Write the Force Packet Capture Ports Register with the value x'FFFF FFFF’.
4

. Poll the Packet Captured Registers until a ‘1’ appears. This step identifies the port on which the requested
packet was captured.

&)

. Read the packet payload using the Ingress Control Packet and Service Packet Payload Registers.
6. Reset the Force Packet Capture Ports Register.

Address X78’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Force Packet Capture Ports (for port n = bit n)

v v
‘0 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031’

Bit(s) Field Name Description
Force Packet When set to ‘1°, enables the port input controller to capture an ingress packet that meets the
0:31 Capture Ports requirements established by the Force Packet Capture Header Register (page 151) and the Force

(for port n=bit n) Packet Capture Mask Register (page 152).
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5.6.12 Force Packet Capture Header Register

This register specifies the header value of the ingress packet to be captured.

Address xX79
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
S
a
¢)
o
Expected HO Expected H1 Expected H2 Reserved §
v v ¥ v 3 v vy

(01 2 3 4 5 6 7|8 9 10 11 12 13 14 15[16 17 18 19 20 21 22 23[24 25 26 27 28 29 30]3f

Bit(s) Field Name Description

To be taken into account for packet capture, must be setto ‘1’ or ‘0’ to specify the expected value of

07 Expected HO the ingress packet HO byte.

To be taken into account for packet capture, must be set to ‘1’ or ‘0’ to specify the expected value of

8:15 Expected H1 the ingress packet H1 byte.
16:23 Expected H2 To pe taken into account for packet capture, must be set to ‘1’ or ‘0’ to specify the expected value of
the ingress packet H2 byte.
24:30 Reserved Reserved.
If the captured packet is a data packet, specifies whether the packet is propagated to the shared
memory:
0 The captured data packet is stored in the Ingress Control Packet and Service Packet Pay-
31 Capture Option load Registers (page 138) and is propagated to the shared memory. This setting allows
port supervision without impacting data traffic.
1 The captured data packet is stored in the Ingress Control Packet and Service Packet Pay-
load Registers and is not propagated to the shared memory.
prsqg-64g.01.fm Register Descriptions

December 20, 2001 Page 151 of 199



IBM PowerPRS Q-64G

Packet Routing Switch Preliminary

5.6.13 Force Packet Capture Mask Register

This register specifies the header bits that must be taken into account for ingress packet capture.

Address X7A
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
HO Mask H1 Mask H2 Mask Reserved
v v v v v v v v

(01 2 3 4 5 6 7|8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23[24 25 26 27 28 29 30 31|

Bit(s) Field Name Description

When set to ‘1’, the corresponding bit of the ingress packet HO byte must be taken into account for

07 HO Mask packet capture.

When set to ‘1’, the corresponding bit of the ingress packet H1 byte must be taken into account for

8:15 H1 Mask packet capture.

16:23 H2 Mask When set to ‘1’, the corresponding bit of the ingress packet H2 byte must be taken into account for
packet capture.

24:31 Reserved Reserved.

5.6.14 Packet Captured Registers

These registers report that the ingress packet capture requested by the Force Packet Capture Ports Register
(page 150) has been stored in the Ingress Control Packet and Service Packet Payload Registers (page 138).
The bit is automatically cleared when the packet payload has been read.

Address x‘7B’  Packet captured on high channel
x7C’  Packet captured on low channel

Access Type Read Only

Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’

Packet Captured (for port n = bit n)

¥ ¥
‘O 1 2 3 4 5 6 7 8 9 10 11 1213141516171819202122232425262728293031|

Bit(s) Field Name Description

Packet Captured

0:31 (for port n=bit n)

When set to ‘1°, an ingress packet has been captured on the port.
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5.6.15 Unilink Debug Control Register

The phase rotator embedded in the Unilink receiver architecture is designed to perform a critical clock-
recovery function. This register provides indirect access to the Unilink debug facilities that monitor and control
phase-rotator performance. The five phase-rotator control commands are issued using register bits 11:15.
These bits must be kept inactive during normal operation.
Write access to the Unilink Debug Control Register requires one SHI command:

1. Write the register with the write bit set to ‘1’, the UL RxPort/UL RxSpex bus bit specified, the port number

or speed-expansion bus link number field specified, and the phase rotor command specified.

Read access to the Unilink Debug Control Register requires two SHI commands:

1. Write the register with the write bit cleared to ‘0’, the UL RxPort/UL RxSpex bus bit specified, and the port
number or speed-expansion bus link number field specified.

2. Read the register to return the debug control information.

Address x7D’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 uuuu uuuu uuuu uuul’, where ‘v’ = undefined
1]
3
m
x
[0
jo N
)
x
as (]
- < 9
s ¥ §£28°¢%¢
3 5 § 5854
2 % Port Number or > o o 2 2
£ § T Speed-Expansion a & & £ €
= £ 3 BusLinkNumber Reserved £ £ £ & & Phase Rotator Status Sample Status
VA R v y
(0/1]2]3 4 5 6 7|8 9 10[11[12][13]14]15[16 17 18 19 20 21|22 23 24 25 26 27 28 29 30 31]
Bit(s) Field Name Description
0 Write 1 Specifies a write to the Unilink Debug Control Register.
0 Specifies a read from the Unilink Debug Control Register.
1 Reserved Reserved.
5 UL RxPort/ 1 Specifies a Unilink receive port.
UL RxSpex Bus 0 Specifies a Unilink receive speed-expansion bus.
Port Number or Specifies either the port number (0 to 31) or the speed-expansion bus link number (0 to 15),
3:7 Speed-Expansion Bus |depending on the UL RxPort/UL RxSpex bus bit setting. Speed-expansion bus links 0 to 7 address
Link Number ingress links and 8 to 15 address egress links.
8:10 Reserved Reserved.
11 Phase Lock When set to ‘1’, enables phase rotator external control.
12 Phase Up When set to ‘1°, advances the sampling clock phase by one step.
13 Phase Down When set to ‘1°, retards the sampling clock phase by one step.
14 Sample Clock When set to ‘1’, enables the observation latch clock.
prsqg-64g.01.fm Register Descriptions
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Bit(s) Field Name Description
15 Sample Enable When set to ‘1’, enables the observation latch.

Phase Rotator Status Provides the current state of the phase rotator. These bits are connected to the Unilink receive

16:21 macro input pins PHSD[0:5]A, PHSD[0:5]B, PHSD[0:5]C, and PHSD[0:5]D—the phase rotator state
(read only)
buses for channels A, B, C, and D.
22:31 Sample Status Unilink receive macro instantaneous sample output.

(read only)

5.6.16 Unilink Force Error Register

This register is used to generate an error on Unilink receive internal logic.

Address x‘7E’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
s
]
S
L
HO 8
Mask L Reserved Port Number
vy v Vv o 1V v
(0 1]2 3[4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26|27 28 29 30 31|
5
o
‘II
5
i
Ho 8 Link
Mask 2 Reserved Number
v Yy vy v v v

(0 1]2 3[4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28[29 30 31]

Bit(s) Field Name Description
0:1 HO Mask Reserved.
Enables a forced error on the specified port or link:
00 Does not force an error.
2:3 Force Error 01 Forces an error on the port specified by the port number field.
10 Forces an error on the ingress speed-expansion bus link specified by the link number field.
11 Forces an error on the egress speed-expansion bus link specified by the link number field.
4:26 or
408 Reserved Reserved.
27:31 Port Number If the force error field is set to ‘01’, specifies the port number.
29:31 Link Number If the force error field is set to ‘10" or ‘11, specifies the link number.
Register Descriptions prsqg-649.01.fm
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6. Reset, Initialization, and Operation

6.1 Reset Sequence

This sequence must be executed after system power-up.
1. Activate the PowerOnResetIn# input pin and start the serial host interface (SHI) clock.
2. Deactivate the PowerOnResetIn# input pin after at least three SHI clock cycles.

3. Write the range A, range B, multiplier, and tune fields in the Internal PLL Programming Register (page 67)
with the required values, and then release the phase-locked loop (PLL) reset bit.

4. Write the range A, range B, and multiplier fields in the Unilink PLL Programming Register (page 68) with
the required values, and then release the PLL reset bit.

5. Wait 0.5 ms.

6. Verify that both PLLs are locked by checking the PLL locked bit settings in the Internal PLL Status Regis-
ter (page 67) and the Unilink PLL Status Register (page 68).

7. Enable the Unilink macros by setting the UL Global Register (page 72) to x'FO00 0000’
8. Release the Unilink macro flush bit in the Reset Register (page 69).
9. Wait 1 ms.

10. Verify that the Unilink macro internal PLLs are locked by checking the UL RxPorts PLL unlock, UL
TxPorts PLL unlock, UL RxSpex bus PLL unlock, and UL TxSpex bus PLL unlock bit settings in the UL
Errors Register (page 74).

11. Release the flush control and flush bits, and set the output driver enable bit in the Reset Register.
12. Wait 10 ms.

13. For slave devices, set the flush control bit in the Reset Register. This bit stops the clock on the slave
device control logic to reduce power consumption.

14. Write the Configuration 1 Register (page 112) to specify part of the device configuration.

15. Set the shared memory, multicast, and output queue thresholds using the Threshold Access Register
(page 114). (Thresholds can also be modified dynamically while the switch is active.)

16. Write the Configuration 0 Register (page 110) to specify the rest of the device configuration, and then
release the standby bit.

17. Read the Status Register (page 120) to clear all interrupts.
18. If necessary, release the global interrupt mask bit in the Reset Register.

19. Set the Unilink clock deskew buffer offset to eight for ports and to six for speed-expansion buses by set-
ting the UL Global Register to x'FO00 88C4".

6.2 Speed-Expansion Bus Initialization
After the reset sequence is complete, the speed-expansion bus must be initialized. Speed-expansion bus
initialization includes two steps:

1. Synchronize the speed-expansion bus links (see Section 6.2.1 on page 156).
2. Set the speed-expansion bus data latency (see Section 6.2.2 on page 156).
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6.2.1 Synchronizing the Speed-Expansion Bus Links

To synchronize the speed-expansion bus links:

1. For each device except the last slave device, set the appropriate parameters in the UL TxSpex Bus
Parameters Register (page 91). The parameter values depend on the signal characteristics.

2. For each device except the last slave device, set the UL TxSpex Bus Attachment Enable Register (page
90) to x'FFFF 0000’.

3. For each device except the last slave device, set the UL TxSpex Bus Driver Enable Register (page 89)
to x'FFFF 0000’

4. For each slave device, verify that the UL RxSpex Bus Signal Lost Register (page 102) reports
x‘0000 0000’

5. For the first slave device, set the UL RxSpex Bus Attachment Enable Register (page 96) to x'FFFF 0000’,
and wait 10 ps.

6. Repeat step 5 for each additional slave device in sequential order.

7. For each slave device, verify that both the UL RxSpex Bus Byte Alignment Done Register (page 97) and
the UL RxSpex Bus K28.5 Spacing OK Register (page 98) report x'FFFF 0000’

8. For each slave device, set the UL RxSpex Bus Data Mode Register (page 101) to x'FFFF 0000’

9. For each slave device, read the UL RxSpex Bus Code Violation Register (page 105) to clear the errors
generated during synchronization.

10. Wait 100 ps.

11. For each slave device, verify that the UL RxSpex Bus Invalid K Character Register (page 103), UL
RxSpex Bus Synchronization Lost Register (page 104), and UL RxSpex Bus Code Violation Register
(page 105) report x‘0000 0000’.

6.2.2 Setting the Speed-Expansion Bus Data Latency

6.2.2.1 The Source of Data Latency

For ingress packets, the master device provides store addresses to the first slave device, the first slave
device propagates the store addresses to the next slave device, and so forth, until the last slave device
receives a store address. Because the time required to propagate store addresses to the slave devices is
greater than the time required to receive an ingress packet (that is, 64 ns for an eight-byte LU), slave device
data path delay is required to guarantee that the input controller is still processing the data when the last
slave device receives a store address from the master device (see Figure 6-1 on page 157).

For egress packets, the master device provides retrieve addresses to the first slave device, the first slave
device propagates the retrieve addresses to the next slave device, and so forth, until the last slave device
receives a retrieve address. Because the time required to propagate retrieve addresses to the slave devices
is greater than the time required to transmit an egress packet (that is, 64 ns for an eight-byte LU), a delay is
required on the data path of the master device and all but the last slave device to guarantee that all the
devices send the data over the Unilink ports at the same time (see Figure 6-2 on page 157).
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Figure 6-1. Ingress Speed-Expansion Bus Data Latency
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6.2.2.2 Setting Data Latency

adl,ad?2 ...ad(n-1) =
speed-expansion bus delay
(granularity = 8 ns)

MaxLatency, d(1), d(2) ... d(n-1) =
latency that must be introduced

in master and slave devices
(granularity = one packet cycle)

Last slave device receives retrieve address
/ All devices simultaneously send packets over Unilink ports

The software sets the data latency using the UL RxSpex Bus Latency Programming Register (page 99).

The required data latency for all the master device links, when the links are processed independently, is:

e Zero on the ingress path
* MaxLatency (see Figure 6-2) on the egress path

The required data latency for the last slave device on the egress path is zero. The required data latency for
the last slave device on the ingress path and for the other slave devices on both the ingress and egress paths
depends on the speed-expansion bus delay (see Table 6-1 on page 158).
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Table 6-1. Required Data Latency

Ingress Path

LU length Speed-Expansion Required
Bus Delay Data Latency
(8-ns cycles) (packet cycles)
0to 10 1
11t0 18 2
19 to 26 3
8 2710 34 4
35to 42 5
43 to 50 6
Speed-expansion bus
>50 too slow (error)
0to 11 1
12to 20 2
21t029 3
9 30 to 38 4
39 to 47 5
48 to 56 6
> 56 Speed-expansion bus
too slow (error)
Oto12 1
13to 22 2
2310 32 3
10 33to 42 4
43 to 52 5
53 to 62 6
> 62 Speed-expansion bus

too slow (error)

Speed-Expansion
Bus Delay
(8-ns cycles)
O0to 10
11t0 18
19 to 26
2710 34
35to 42

43 to 50
> 50

0to 11
1210 20
21 to 29
30to 38
39 to 47
48 to 56

> 56

Oto12
13to 22
23t0 32
33 to 42
43 to0 52
53 to 62

> 62

Preliminary

Egress Path

Required
Data Latency
(packet cycles)

MaxLatency
(packet cycles)

1 MaxLatency - 1
MaxLatency - 2
MaxLatency - 3
MaxLatency - 4
MaxLatency - 5

o 0~ W DN

MaxLatency - 6
Speed-expansion bus too slow (error)

1 MaxLatency - 1
MaxLatency - 2
MaxLatency - 3
MaxLatency - 4

MaxLatency - 5

(o> BNENG) BRI S AN S I \¢]

MaxLatency - 6
Speed-expansion bus too slow (error)

1 MaxLatency - 1
MaxLatency - 2
MaxLatency - 3
MaxLatency - 4

MaxLatency - 5

(o) BRENG) BRI S AN BN \V]

MaxLatency - 6

Speed-expansion bus too slow (error)

For each link on each of the slave paths, the software must use the UL RxSpex Bus Latency Programming

Register (page 99) to:

1. Retrieve the speed-expansion bus delay value.
2. Set the data latency value.

When data latency programming is completed, the software sets the speed-expansion bus programming
done bit in the UL RxSpex Bus Latency Programming Register. This bit must be set first in the master device,

then in each slave device.
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6.3 Port Initialization and Operation

After the PowerPRS Q-64G has been fully configured, the Unilink port interfaces between the

PowerPRS Q-64G and the attached devices must be initialized to provide bit phase alignment and packet
delineation. Data traffic cannot be exchanged between the PowerPRS Q-64G and the attached devices until
synchronization is complete.

Port synchronization is controlled by the system control processor, which coordinates operations between the
switch core and the attached devices. For a single PowerPRS Q-64G, port synchronization is handled by the
local processor (which is connected to the PowerPRS Q-64G via the serial host interface). Port synchroniza-
tion for an attached device is handled by the local processor of the attached device.

6.3.1 Initializing Unilink Ports

To initialize the receive and transmit Unilinks for port n:

1. For each PowerPRS Q-64G, set the appropriate Unilink parameters using the UL TxPort Parameters
Register (page 79).

2. For each PowerPRS Q-64G, set bit n of the UL TxPort Attachment Enable Register (page 78) to ‘1°.

3. For each PowerPRS Q-64G, set bit n of the UL TxPort Driver Enable Register (page 78) to ‘1°. The trans-
mit links are now ready.

4. For each PowerPRS Q-64G, poll the UL RxPort Signal Lost Register (page 85) until bit n equals ‘0’.
When bit n equals ‘0’, the transmit links on the attached device are enabled and PowerPRS Q-64G
receive link synchronization can begin.

5. For each PowerPRS Q-64G, set bit n of the UL RxPort Attachment Enable Register (page 81) to ‘1°.

6. For each PowerPRS Q-64G, poll the UL RxPort Byte Alignment Done Register (page 82) and the UL
RxPort K28.5 Spacing OK Register (page 82) until both registers report a value of ‘1’ for port n. (A short
delay [less than 1 ms] will occur while the software implements a timeout.) Bit phase alignment and
packet delineation are now complete for each link, and PowerPRS Q-64G receive link LU deskew can
begin.

7. For each PowerPRS Q-64G, read the “internal sequencer position on K reception” field of the UL RxPort
LU Deskew Register (page 83) after the software inputs the PowerPRS Q-64G internal sequencer posi-
tion from the idle packet K character received on the port. The internal sequencer position will be
between 0 and 15 for an 8-byte LU, between 0 and 17 for a 9-byte LU, or between 0 and 19 for a 10-byte
LU.

Note: Because Unilink bit or byte phase synchronization and Unilink clock deskew can introduce multiple
bytes of skew between port links, LU deskew must be performed to guarantee that port input controllers
(master and slaves) receive data at the same time. LU deskew inserts a pipeline between the Unilink
receive logic and the input controller. The pipeline depth is programmed using the LU deskew command
field (default value equals zero), which can be set to up to eight stages (each stage is a 4-ns cycle). The
pipeline depth must be programmed in each device so that each device reports the same value for the
“internal sequencer position on K reception” field. The LU deskew algorithm is as follows:

For each port link, KPOS(link) = internal sequencer position on K reception (link)
Maximum KPOS value = KMAX

Minimum KPOS value = KMIN

KSKEW = KMAX - KMIN

If KSKEW < 8, then go to step h

For all KPOS < 7, KPOS = KPOS + (2 x LU length)

-~® 2009
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g. New maximum KPOS value = KMAX
h. For each link, LU deskew command(link) = KMAX - KPOS(link)

8. For each PowerPRS Q-64G, set bit n of the UL RxPort Data Mode Register (page 84) to ‘1°.
9. For each PowerPRS Q-64G, read the UL RxPort Code Violation Register (page 86) to clear any errors

10.
11.
12.

13.
14.

generated during synchronization.
Wait 10 ps.
For each PowerPRS Q-64G, verify that bit n of the UL RxPort Data Valid Register (page 84) is set to ‘1°.

For each PowerPRS Q-64G, verify that bit n is not set in the UL RxPort Code Violation Register, UL
RxPort Invalid K Character Register (page 85), or UL RxPort Synchronization Lost Register (page 86).

For the master device, set bit n of the Output Queue Enable Register (page 124) to ‘1°.

For the master device, set bit n of the Input Controller Enable Register (page 124) to ‘1°. The port is ready
to receive and transmit packets.

6.3.2 Deactivating Unilink Ports

To deactivate the Unilink ports for port n:

1.

N o oo os N

For the master device, set bit n of the Input Controller Enable Registerto ‘0’

For the master device, set bit n of the Output Queue Enable Registerto ‘0’.

For each PowerPRS Q-64G, set bit n of the UL RxPort Data Mode Registerto ‘0’

For each PowerPRS Q-64G, set bit n of the UL RxPort Attachment Enable Register (page 81) to ‘0.
For each PowerPRS Q-64G, set bit n of the UL TxPort Driver Enable Register (page 78) to ‘0.

For each PowerPRS Q-64G, set bit n of the UL TxPort Attachment Enable Register (page 78) to ‘0'.

For each PowerPRS Q-64G, set the LU deskew command field of the UL RxPort LU Deskew Register
(page 83) o ‘0’ for port n.

6.4 Logic BIST Execution Sequence

1.

Activate the PowerOnResetIn# pin and start the SHI clock.

2. Deactivate the PowerOnResetIn# pin after at least three SHI clock cycles.

3. Write the range A, range B, multiplier, and tune fields in the Internal PLL Programming Register (page 67)

with the required values, and then release the PLL reset bit.

. Write the range A, range B, multiplier, and tune fields in the Unilink PLL Programming Register (page 68)

with the required values, and then release the PLL reset bit.

5. Wait 0.5 ms.
6. Verify that both PLLs are locked by checking the PLL locked bit settings in the Internal PLL Status Regis-

ter (page 67) and the Unilink PLL Status Register (page 68).

7. Enable the Unilink macros by setting the UL Global Register (page 72) to x'FO00 0000’.
8. Release the Unilink macro flush bit in the Reset Register (page 69).
9. Wait 1 ms.
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10.

11.
12.

13.
14.

15.
16.
17.
18.

Verify that the Unilink macro internal PLLs are locked by checking the UL RxPorts PLL unlock, UL
TxPorts PLL unlock, UL RxSpex bus PLL unlock, and UL TxSpex bus PLL unlock bit settings in the UL
Errors Register (page 74).

Set the logic BIST-requested bit and the Unilink macro flush bit in the Reset Register (page 69).

Set the PRPG/MISR data field in the BIST Data Register (page 70) with a defined value (see example
below).

Load the BIST Counter Register (page 70) (see example below).

Set the shift speed to 8 ns and the scan chain length to 2048 in the BIST Select Register (page 71). Set
the BIST Select Register to x'0000 0800’

Release the flush control and flush bits in the Reset Register.
Poll the Reset Register until the logic BIST done bit is set (see example below).
Read the MISR result in the PRPG/MISR data field of the BIST Data Register (see example below).

Set the flush and flush control bits, and release the logic BIST-requested bit in the Reset Register.

An example of logic BIST settings and results follows:

Step 12. Preset the BIST Data Registerto x'007F FFF1’.
Step 13. Load the BIST Counter Register to x'0002 0000’ (131072 cycles).
Step 16. Logic BIST duration is about 5 seconds.
Step 17. The PRPG register values must be x‘0003 A200’.
The MISRO register value must be x'006B C885’.
The MISR1 register value must be x'‘002B B388’.
The MISR2 register value must be x‘0052 38B3".
The MISRS3 register value must be x‘0026 FDOB'.
If any of the resulting BIST Data Register values do not match the values above, then the
module is considered invalid.

6.5 Memory BIST Execution Sequence

1.

Activate the PowerOnResetIn# pin and start the SHI clock.

2. Deactivate the PowerOnResetIn# pin after at least three SHI clock cycles.

3. Write the range A, range B, multiplier, and tune fields in the Internal PLL Programming Register (page 67)

with the required values, and then release the PLL reset bit.

Write the range A, range B, multiplier, and tune fields in the Unilink PLL Programming Register (page 68)
with the required values, and then release the PLL reset bit.

5. Wait 0.5 ms.
6. Verify that both PLLs are locked by checking the PLL locked bit settings in the Internal PLL Status Regis-

ter (page 67) and the Unilink PLL Status Register (page 68).

7. Enable the Unilink macros by setting the UL Global Register (page 72) to x'FO00 0000’.
8. Release the unilink macro flush bit in the Reset Register.
9. Wait 1 ms.
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10. Verify that the Unilink macro internal PLLs are locked by checking the UL RxPorts PLL unlock, UL

TxPorts PLL unlock, UL RxSpex bus PLL unlock, and UL TxSpex bus PLL unlock bit settings in the UL
Errors Register.

11. Set the memory BIST-requested bit in the Reset Register (page 69).
12. Release the flush control and flush bits in the Reset Register.

13. Poll the Reset Register until the memory BIST done bit is set.

14. Verify that the memory BIST fail bit in the Reset Register is off.

15. Set the flush and flush control bits, and release the memory BIST-requested bit in the Reset Register.
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7. 1/0 Definitions and I/0 Timing

7.1 1/0 Definitions

Note: Nondifferential signals are active high unless there is a # symbol at the end of the signal name, in
which case the signal is active low. Differential pairs are designated by an _P for the positive signal and an
_N for the negative signal at the end of the signal name.

Table 7-1. Signal Definitions (Page 1 of 2)

Signal Name Type I/0 Cell Name Description
Reference Clocks and Master/Slave Synchronization Signals

System clock used for the internal clock generation network. RefClockin fre-

RefClockin_P Input ILVDST A quency is 62.5 MHz with a duty cycle of 50 percent. The skew between the
RefClockin_N Differential - RefClockin signals of all the PowerPRS Q-64Gs in a multiple-device configu-
ration must be less than 1 ns.
UnilinkClockIn_P Input ILVDST A Unilink clock used for all Unilink internal macros. UnilinkClockin frequency is
UnilinkClockin_N Differential - 125 MHz with a duty cycle of 50 percent.
Slave device input used to synchronize the slave device sequencer to the
master device sequencer. This differential signal is connected to the master
Syncin_P Input ILVDS A device SyncOut signal, but is not used by the master device. This signal has a
Syncin_N Differential — 16-ns cycle.
Note: The maximum wire length between a master device and a slave device
is 1 meter.

Master device outputs used to synchronize the slave device sequencer to the
master device sequencer. In the 512-Gbps configuration, each of the seven
SyncOut[0:6]_P Output OLVDS18 A signals is connected to a slave device Syncin signal. In the 256-Gbps configu-

SyncOut[0:6]_N Differential ration, only three of the seven signals are used; the other signals are discon-
nected. This bus is kept at high impedance for the slave devices, and has a
16-ns cycle.

Port Signals

PortDataOut[0:31]_P Qutput PortDataOut[n]_P and PortDataOut[n]_N form the 2.5-Gbps differential signal

PortDataOut[0:31]_N Differential Unilink that connects a PowerPRS Q-64G port to the attached device.
PortDataln[0:31]_P Input Unilink PortDataln[n]_P and PortDataln[n]_N form the 2.5-Gbps differential signal that
PortDataln[0:31]_N Differential connects an attached device to the PowerPRS Q-64G.

Speed-Expansion Bus Signals

SpexDataOut[n]_P and SpexDataOut[n]_N form the 2.5-Gbps differential sig-

nal that connects two PowerPRS Q-64Gs. The master device SpexDataOut

bus is connected to the first slave device SpexDataln bus, the first slave
SpexDataOut[0:15]_P Output Unilink device SpexDataOut bus is connected to the second slave device SpexDataln
SpexDataOut[0:15]_N Differential bus, and so forth, until the last slave device is connected. The total length of

the speed expansion bus chain should not exceed 3 meters.

The last slave device SpexDataOut bus is kept at high impedance. The master

device SpexDataln bus is disconnected.

SpexDataln[0:15]_P Input Unilink SpexDataln[n]_P and SpexDataln[n]_N form the 2.5-Gbps differential signal
SpexDataln[0:15]_N Differential that connects two PowerPRS Q-64Gs.

Serial Host Interface Signals

Asserting this pin forces the two internal PLLs to reset and keeps the internal
PowerOnResetIn# Input BC1850_A logic in a flush state. This signal is internally processed as an asynchronous
signal. It must be active for at least five SHI clock cycles.

SHIClockIn Input BC1850_C Free-running clock that generates the SHI clock.
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Table 7-1. Signal Definitions (Page 2 of 2)

Signal Name

InterruptOut#

SHISerialDataln

SHISerialDataOut

SHISelectin#

Other Signals

SCCIn[0:3]

DebugBusOut[0:15]

Fullylnsertedin#

Delayln

DelayOut

Osc625TestPointOut_P
Osc625TestPointOut_N

Type

Output

Input

Qutput

Input

Input

Qutput

Input

Input

Qutput

Output

Differential

1/0 Cell Name

BC1850_A

BC1850_C

BC1850_C

BC1850_C

BC1850_A

BC1850_C

BC1850_A

BC1850_A

BC1850_A

OLVDS18_A

Table 7-2. Power Signals (Page 1 of 2)

Signal Name
CorePLLVddaln
CorePLLGndaln
UnilinkPLLVddaln
UnilinkPLLGndaln
rulp_av25In[0:7]

Preliminary

Description

Used to generate interrupts to the local processor. The InterruptOut# signal
remains asserted until the Status Register (page 120) is no longer empty. To
support a wired-OR configuration, InterruptOut# uses an open-drain driver and
is in the high-impedance state when inactive.

Note: InterruptOut# is asserted only if the interrupt is not masked with either
the corresponding bit in the Interrupt Mask Register (page 122) or the global
interrupt mask bit in the Reset Register (page 69).

Serial data line that shifts into the SHI Instruction Register (page 61).

Serial data line that shifts out of the SHI Instruction Register. SHISerial-
DataOut is placed in a high-impedance state when the SHI is not in shift state.
The SHI is in shift state one SHI clock cycle after SHISelectin# becomes inac-
tive.

Enables SHI operation. One SHI clock cycle after the SHISelect-
In# signal becomes active, the instruction is serially shifted into the SHI
Instruction Register.

The side communication channel (SCC) signal line that allows communication
between the attached devices and the PowerPRS Q-64G. This bus is pro-
cessed asynchronously to the internal clock and only by the master device. An
external pullup or pulldown is required for the unused bits.

Sixteen-bit bus that provides direct I/0 access (logic analyzer) to the debug
bus specified by the Debug Bus Select Register (page 140). This bus is
enabled by the debug bus enable bit of the Debug Bus Select Register.

Used to force the Unilink port drivers to high impedance until the board hous-
ing the PowerPRS Q-64G is fully inserted. This ensures that both ends of the
board are fully inserted. An external pullup resistor is required to force the
inactive state when the board is correctly inserted.

Internal delay element input used for process measurement. The internal
delay element is built with a chain of 300 INVERT_O gates.

Internal delay element output used for process measurement:

¢ 3.81 ns minimum (process = -3 sigma, temperature = 0°C, and voltage =
1.95V)

e 7.39 ns maximum (process = +3 sigma, temperature = 125°C, voltage =
1.65V)

* 4.25 ns minimum (process = -3 sigma, temperature = 50°C, and voltage =
1.8V)

* 6.4 ns maximum (process = +3 sigma, temperature = 50°C, voltage =
1.8V)

Driver connected to the end of the 625-MHz Unilink clock tree. This driver is
enabled by the debug bus enable bit of the Debug Bus Select Register (page
140).

Description

Internal logic PLL analog Vpp.

Internal logic PLL analog ground.

Unilink PLL analog Vpp.

Unilink PLL analog ground.

Unilink port receive macro 2.5-V analog voltage supply.

I/0 Definitions and I/O Timing
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Table 7-2. Power Signals (Page 2 of 2)

Signal Name Description
rulp_avttin[0:7] Unilink port receive macro 1.8-V analog voltage supply.
rulp_avregOut[0:7] Unilink port receive macro observation point for the internal voltage regulator.
xulp_av25In[0:7] Unilink port transmit macro 2.5-V analog voltage supply.
xulp_avttin[0:7] Unilink port transmit macro 1.8-V analog voltage supply.
xulp_avregOut[0:7] Unilink port transmit macro observation point for the internal voltage regulator.
ruls_av25In[0:3] Unilink speed expansion bus receive macro 2.5-V analog voltage supply.
ruls_avttin[0:3] Unilink speed expansion bus receive macro 1.8-V analog voltage supply.
ruls_avregOut[0:3] Unilink speed expansion bus receive macro observation point for the internal voltage regulator.
xuls_av25In[0:3] Unilink speed expansion bus transmit macro 2.5-V analog voltage supply.
xuls_avttin[0:3] Unilink speed expansion bus transmit macro 1.8-V analog voltage supply.
xuls_avregOut[0:3] Unilink speed expansion bus transmit macro observation point for the internal voltage regulator.

Table 7-3. Test Signals

Signal Name 1/0O Cell Name Description
Lssd_A_ClIkiIn IC18PDT_A Used as an external source for the internal set/reset latch (SRL) A clock.
Lssd_B_ClkiIn IC18PUT_A Used as an external source for the internal SRL B clock.
Lssd_C1_ClIkiIn IC18PUT_A Used as an external source for the internal SRL C clock.
Lssd_C2_ClIkiIn IC18PDT_A Used as an external source for the internal static random access memory (SRAM)-4 clock.
Lssd_C3_Clkin IC18PDT_A Used as an external source for the internal global register array (GRA) C clock.
TestM3In IC18PUT_A Used to handle the internal memory built-in self-test (BIST) controllers.
LssdTestEnableln IC18TEPDT_A | Allows all clocks to be controlled from the primary inputs, and connects all scan chains.
IOTestln IC18PDT_A Used for reduced pin count testing.

Scan chain inputs. Some Scanln I/Os are shared (JTAG pins):
. e Scanin(0) = TDI
Scanin[0:23] IC18PUT_A « Scanin(1) = TMS
¢ Scanin(2) = TCK

ScanOut[0:23] BP1850T_A Scan chain outputs. ScanOut(6) is shared with the JTAG TDO pin.
LeakageTestin IC18LTPUT_A Used during the leakage test.

Used to measure the device junction temperature. A THERMAL_A cell is connected
Thermalln/ThermalOut | THERMAL_A between these two 1/Os (see the ASIC SA-27E Databook under Related Documents [page
197] for details).

UnilinkLtestin IC18PDT_A tC;c;?rle::)ted to the Unilink macros LTEST (logic test mode) pin (normal operation = 0, logic
UnilinkMtestin IC18PDT A Connected to the Unilink macro MTEST (macro test mode) pin (normal operation = 0,
macro test = 1).
DI1# IC18D1PUT_A Inhibits the driver for all nontest outputs. Active low.
Inhibits the driver for all test outputs. Active low.
DI2# IC18D2PUT_A
- This pin is also used as the JTAG TRST (test reset) pin and requires an external pulldown.
RI# IC18RIT_A Inhl_blts the receiver for all inputs. An external pullup resistor to 1.8 V is required on this pin.
Active low.
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7.2 1/0 Timing

7.2.1 Unilink Signals

Unilink-signal skew requirements are presented in Table 7-4.

Table 7-4. Unilink Interface Skew

Parameter Rating Units
Maximum skew between the two lines of a differential pair. +20 ps
Maximum skew between any 2.5-Gbps links on the same port. 4 ns

7.2.2 SHI Signals

Figure 7-1. SHI Signal Timing Diagram

SHIClockin _‘_| H ﬂ H 8gﬂ ’_‘ |_| ’_‘ ’_‘

Pulse > Six internal clock cycles (125-MHz clock)
and at least three SHI clock cycles

SHiSelectin# “ gg ’—\—

LSB MSB
SHiSerialDataln ><><>O<><><><>< Bit n ><Bit 1 ><Bit n-25§ \ Bit 1 >< Bit 0 ><><><><><><><><>< Bit n
SHISerialDataOut Bit n ><Bit -1 ><Bit n-2\§ X Bit 1 >< Bit 0 /—@

Figure 7-2. SHI Signal-to-Clock Timing Diagram

<

A4

tcycle

[ — tpuls,e

SHIClocklIn —\—

tsetup >« thold—>
SHISelectIn#
SHISerialDataln ><\
tinout >
N tgataout >
SHISerialDataOut ><
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Table 7-5. SHI Signal Timing Values

Rating
Symbol Parameter Units
Minimum Maximum
teycle Cycle time 16 ns
toulse Pulse width 4 ns
tsetup Setup time 4 ns
thold Hold time 6 ns
tinout SHISelectIn# to SHISerialDataOut 2 6 ns
tyataout SHIClocklIn to SHISerialDataOut 4 9 ns

7.2.3 SynciIn/SyncOut Signals
Figure 7-3. SyncOut/Syncin Signal Timing Diagram

. 16ns T-Cycle

3> <
< »><

T-Cycle = 960 ns for an 8-Byte LU

T-Cycle = 720 ns for a 9-Byte LU
T-Cycle = 800 ns for a 10-Byte LU
SyncOut[0:6] y y
T-Delay Minimum T-Delay = 0 ns
« > Maximum T-Delay = 7 ns
Note: There is no skew constraint between slave device Syncin signals.
Syncin
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8. Data and Flow Control Latencies

This section discusses PowerPRS Q-64G data packet transmission time, including the time required for grant
status changes to take effect after the status-changing events occur. Reported times were calculated from
port-byte interface to port-byte interface and, consequently, time must be added to the values reported in the
tables below to account for:

e Transmission over the Unilink. The required Unilink transmission time is 200 ns (minimum) to 280 ns
(maximum); 100 to 140 ns are necessary for 8b/10b code transmission, clock deskew transmission, seri-
alization, driver propagation, receiver propagation, deserialization, clock deskew reception, 8b/10b code
reception, and LU deskew. This time must be calculated twice, once for the Unilink on the ingress path
(attached device to PowerPRS Q-64G) and once for the Unilink on the egress path (PowerPRS Q-64G to
attached device).

* Propagation through the card(s) and backplane. The required time depends on the application.

8.1 Data Packet Transmission

Table 8-1 shows the difference between the time an input controller receives the first byte of a packet and the
time the output controller sends the first byte of the same packet, assuming the packet is not enqueued for
flow control. Table 8-1 does not account for the egress path delay caused by egress speed-expansion bus
latency. To account for this delay, add three LU cycles for the 256-Gbps device configuration or six LU cycles
for the 512-Gbps device configuration to the minimum and maximum values reported in the table.

Table 8-1. Data Packet Transmission

Time (LU cycles) Time (nanoseconds)
LU Size (bytes)
Minimum Maximum Minimum Maximum
8 4.50 6.88 288 440
9 4.22 6.56 304 472
10 4.00 6.30 320 504

Note: Reported times apply to the PowerPRS Q-64G configurations that feature ports speeds of 16 Gbps; reported times for other port
speeds will be different.

8.2 Send Grant Off to Egress Idle Packet

Table 8-2 shows the difference between the time an attached device removes the send grant and the time the
first byte of the first idle packet exits the PowerPRS Q-64G due to this flow control mechanism.

prsqg-64g.01.fm Data and Flow Control Latencies
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Table 8-2. Send Grant Off to Egress Idle Packet

Time (LU cycles) Time (nanoseconds)
LU Size (bytes)
Minimum Maximum Minimum Maximum
8 2.88 3.75 184 240
9 2.56 3.44 184 248
10 2.30 3.20 184 256

Note: Reported times apply to the PowerPRS Q-64G configurations that feature ports speeds of 16 Gbps; reported times for other port
speeds will be different.

The values reported in Table 8-2 are those for the PowerPRS Q-64G with only one enabled priority. As
discussed in Section 3.3.2 Flow Control Flywheels for Grants Carried in Ingress Packets on page 29, there is
one send grant per priority, and only one send grant is transmitted per ingress data packet or control packet
cycle. The grant priority flywheel determines the priority for which a send grant is transmitted during a packet
cycle and can advance to the priority of a send grant being removed. Table 8-3 shows the additional latency
associated with the longest possible flywheel delay for each number of enabled priorities. To account for
grant priority flywheel cycling, the appropriate value in Table 8-3 should be added to the maximum values in
Table 8-2.

Table 8-3. Grant Priority Flywheel Cycling

Maximum Latency Addition (LU cycles)

Number of Enabled Priorities (add to maximum values in Table 8-2)

1 0
2 1
3 2
4 3

8.3 Ingress Data Packet Received to Output Queue Grant Off

Table 8-4 shows the difference between the time an input controller receives the first byte of an ingress data
packet that causes the output queue occupancy to exceed the output queue threshold (and requires the
output queue grant to be turned off) and the time the attached device receives the first byte of the packet that
contains the updated output queue grant status (which turns off the output queue grant).

Table 8-4. Ingress Data Packet Received to Output Queue Grant Off

Time (LU cycles) Time (nanoseconds)
LU Size
Minimum Maximum Minimum Maximum
8 4.00 6.63 256 424
9 3.67 6.44 264 464
10 3.20 6.20 256 496

Note: Reported times apply to the PowerPRS Q-64G configurations that feature ports speeds of 16 Gbps; reported times for other port
speeds will be different.

Data and Flow Control Latencies prsqg-649.01.fm
Page 170 of 199 December 20, 2001



IBM PowerPRS Q-64G

Preliminary Packet Routing Switch

The values reported in Table 8-4 are those for the PowerPRS Q-64G with only one enabled priority. As
discussed in Section 3.3.6 Flow Control Flywheels for Grants Carried in Egress Packets on page 36, two
packet cycles are required to convey the output queue grants for each enabled priority. The output queue
grant priority flywheel determines the priority for which output queue grants are transmitted during a packet
cycle and can advance to the priority of the output queue grant being removed. Table 8-5 shows the addi-
tional latency associated with the longest possible flywheel delay for each number of enabled priorities. To
account for output queue grant priority flywheel cycling, the appropriate value in Table 8-5 should be added to
the maximum values in Table 8-4.

Table 8-5. Output Queue Grant Priority Flywheel Cycling

Maximum Latency Addition (LU cycles)
(add to maximum values in Table 8-4)

1 0

Number of Enabled Priorities
2 2
3 4
4 6

8.4 Ingress Data Packet Received to Memory Grant Off

Table 8-6 shows the difference between the time an input controller receives the first byte of an ingress data
packet that causes the shared memory occupancy to exceed the shared memory threshold (and requires the
memory grant to be turned off) and the time the attached device receives the first byte of the packet that
contains the updated memory grant status (which turns off the memory grant).

Table 8-6. Ingress Data Packet Received to Memory Grant Off

Time (LU cycles) Time (nanoseconds)
LU Size
Minimum Maximum Minimum Maximum
8 2.88 5.75 184 368
9 2.67 5.44 192 392
10 2.30 5.20 184 416

Note: Reported times apply to the PowerPRS Q-64G configurations that feature ports speeds of 16 Gbps; reported times for other port
speeds will be different.

8.5 Ingress Data Packet Received to Multicast Grant Off

Table 8-7 shows the difference between the time an input controller receives the first byte of an ingress data
packet that causes the multicast packet count to exceed the multicast high threshold (and requires the multi-
cast grant to be turned off) and the time the attached device receives the first byte of a packet that contains
the updated multicast grant status (which turns off the multicast grant).
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Table 8-7. Ingress Data Packet Received to Multicast Grant Off

Time (LU cycles)

LU Size
Minimum Maximum
8 4.75 8.50
9 3.78 6.78
10 3.70 6.50

Preliminary
Time (nanoseconds)
Minimum Maximum
304 544
272 488
296 520

Note: Reported times apply to the PowerPRS Q-64G configurations that feature ports speeds of 16 Gbps; reported times for other port

speeds will be different.
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Figure 9-1. Pinout (624-ball HyperBGA package, bottom view)

9. Pin Information

Preliminary

(O 1o Pin @ Spare (1) Vop (18 V)

. Ground

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Note: Spare pins must be connected to a ground. However, spare pins should not be connected directly to

the card’s ground plane because they may be needed in a future PowerPRS Q-64G release.
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Table 9-1. Ground, Vpp and Spare Pin Locations

Pin Function

Ground

Vbp

Spare

Pin Locations

A11, A25, B02, B04, B06, B08, B10, B12, B14, B16, B18, B20, B22, B24, C11, C13, D02, D06,
D10, D16, D20, D24, F02, F04, F06, FO7, FO8, F10, F11, F12, F14, F15, F16, F17, F18, F20,
F22, F24, G05, G06, H02, H06, H09, H10, H16, H20, H24, J06, J09, J12, J14, J17, J20, K02,
K04, K06, K08, K12, K14, K18, K20, K22, K24, L06, L11, L15, L20, M02, M06, M09, M10,
M12, M14, M16, M17, M20, M24, NO3, NO4, N13, P02, P06, P09, P10, P12, P14, P16, P17,
P20, P24, R0O6, R11, R15, R20, R23, T02, T04, T06, T08, T12, T14, T18, T20, T22, T24, U05,
uoe, U09, U12, U14, U17, U20, V02, V06, V10, V16, V20, V24, W05, W21, Y02, Y04, Y06,
Y07, Y08, Y10, Y12, Y14, Y16, Y18, Y19, Y20, Y22, Y24, AA06, AA19, AA20, AB0O2, ABO6,
AB10, AB16, AB20, AB24, AD02, AD04, AD06, AD08, AD10, AD12, AD14, AD16, AD18,
AD20, AD22, AD24, AEO1, AE02, AE25

D04, D08, D12, D14, D18, D22, HO4, HO08, H12, H14, H18, H22, K10, K16, L13, M04, M08,
M18, M22, N11, N15, P04, P08, P18, P22, R13, T10, T16, V04, V08, V12, V14, V18, V22,
ABO04, AB08, AB12, AB14, AB18, AB22

A12, A14, A24, B25, C25, D21, EO5, E06, E07, E08, E09, E17, GO7, GO8, G09, HO5, H19,
J08, K19, K25, L05, L08, M25, NO1, NO2, RO5, R08, T01, T19, U07, U21, V19, V21, W06,
W07, W20, AAO5, AA17, AB13, AC11, AC13, AC25, AD25

Note: Spare pins must be connected to a ground. However, spare pins should not be connected directly to the card’s ground plane
because they may be needed in a future PowerPRS Q-64G release.
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Table 9-2. I/O Signal List, Sorted by Signal Name (Page 1 of 5)

Signal Name Losailrt]ion Signal Name LocF:);rt]ion Signal Name Losai\rt]ion
CorePLLGndaln ADO1 Lssd_C3_CIkIn A03 PortDataln[14]_N A22
CorePLLVddaln ACO1 Osc625TestPointOut_N P15 PortDataln[14]_P B23
DebugBusOut[0] V09 Osc625TestPointOut_P R14 PortDataln[15]_N c22
DebugBusOut[1] W09 PortDataln[0]_N A04 PortDataln[15]_P Cc23
DebugBusOut[2] AA08 PortDataln[0]_P BO3 PortDataln[16]_N AE22
DebugBusOut[3] Y11 PortDataln[1]_N Cco3 PortDataln[16]_P AD23
DebugBusOut[4] W08 PortDataln[1]_P Co04 PortDataln[17]_N AC23
DebugBusOut[5] Y09 PortDataln[2]_N Co5 PortDataln[17]_P AC22
DebugBusOut[6] W10 PortDataln[2]_P B05 PortDataln[18]_N AC21
DebugBusOut[7] W11 PortDataln[3]_N Co06 PortDataln[18]_P AD21
DebugBusOut[8] W18 PortDataln[3]_P co7 PortDataln[19]_N AC20
DebugBusOut[9] W16 PortDataln[4]_N B07 PortDataln[19]_P AC19
DebugBusOut[10] AA18 PortDataln[4]_P A06 PortDataln[20]_N AE20
DebugBusOut[11] Y15 PortDataln[5]_N A08 PortDataln[20]_P AD19
DebugBusOut[12] V17 PortDataln[5]_P A07 PortDataln[21]_N AE18
DebugBusOut[13] W17 PortDataln[6]_N cos PortDataln[21]_P AE19
DebugBusOut[14] Y17 PortDataln[6]_P B09 PortDataln[22]_N AC18
DebugBusOut[15] W15 PortDataln[7]_N D09 PortDataln[22]_P AD17
DelayIn A02 PortDataln[7]_P Cco9 PortDataln[23]_N AB17
DelayOut AE24 PortDataln[8]_N D17 PortDataln[23]_P AC17
DI# A23 PortDataln[8]_P C17 PortDataln[24]_N ABO09
DI2# E10 PortDataln[9]_N c18 PortDataln[24]_P ACO09
Fullylnsertedin# AE13 PortDataln[9]_P B17 PortDataln[25]_N ACO08
InterruptOut# AD13 PortDataln[10]_N A18 PortDataln[25]_P ADO09
I0Testin AEOQ3 PortDataln[10]_P A19 PortDataln[26]_N AEO08
LeakageTestin AE11 PortDataln[11]_N B19 PortDataln[26]_P AEOQ7
LssdTestEnableln AE15 PortDataln[11]_P A20 PortDataln[27]_N ADO7
Lssd_A_CIkin AA23 PortDataln[12]_N Cc20 PortDataln[27]_P AE06
Lssd_B_CIkIn AA25 PortDataln[12]_P C19 PortDataln[28]_N ACO06
Lssd_C1_CIkin AE21 PortDataln[13]_N Cc21 PortDataln[28]_P ACO7
Lssd_C2_CIkin AE23 PortDataln[13]_P B21 PortDataln[29]_N ACO05
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Table 9-2. I/O Signal List, Sorted by Signal Name (Page 2 of 5)

Signal Name

PortDataln[29]_P
PortDataln[30]_N
PortDataln[30]_P
PortDataIn[31]_N
PortDataln[31]_P
PortDataOut[0]_N
PortDataOut[0]_P
PortDataOut[1]_N
PortDataOut[1]_P
PortDataOut[2] N
PortDataOut[2]_P
PortDataOut[3]_N
PortDataOut[3]_P
PortDataOut[4]_N
PortDataOut[4]_P
PortDataOut[5]_N
PortDataOut[5]_P
PortDataOut[6]_N
PortDataOut[6]_P
PortDataOut[7]_N
PortDataOut[7]_P
PortDataOut[8]_N
PortDataOut[8]_P
PortDataOut[9]_N

PortDataOut[9]_P

PortDataOut[10]_N
PortDataOut[10]_P
PortDataOut[11]_N
PortDataOut{11]_P
PortDataOut[12]_N

PortDataOut[12] P

Pin Information
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Pin
Location

ADO5
AE04
ADO3
ACO04
ACO03
ABO1
ACO02
AA02
ABO3
AAO4
Y03
WO1
Y01
WO03
Wo4
V03
Wo2
Vo1
uo2
uo4
uo3
J04
Jo3
Jo2
HO1
HO3
G03
FO3
Go4
Go1

FO1

Signal Name

PortDataOut[13]_N
PortDataOut[13]_P
PortDataOut[14]_N
PortDataOut[14] P
PortDataOut[15]_N
PortDataOut[15]_P
PortDataOut[16]_N
PortDataOut[16]_P
PortDataOut[17]_N
PortDataOut[17]_P
PortDataOut[18]_N
PortDataOut[18]_P
PortDataOut[19] _N
PortDataOut[19]_P
PortDataOut[20]_N
PortDataOut[20]_P
PortDataOut[21]_N
PortDataOut[21]_P
PortDataOut[22] N
PortDataOut[22] P
PortDataOut[23]_N
PortDataOut[23]_P
PortDataOut[24] N
PortDataOut[24] P
PortDataOut[25] N
PortDataOut[25]_P
PortDataOut[26] N
PortDataOut[26]_P
PortDataOut[27]_N
PortDataOut[27] P

PortDataOut[28] N

Pin
Location

F05
E04
D03
EO2
Cco02
DO1
D25
C24
E24
D23
E22
F23
F25
G25
G23
G24
G22
H23
H25
J24
J23
J22
u22
u23
u24
V25
w23
V23
Y23
w22

W25

Signal Name

PortDataOut[28]_P
PortDataOut[29]_N
PortDataOut[29]_P
PortDataOut[30]_N
PortDataOut[30]_P
PortDataOut[31]_N
PortDataOut[31]_P
PowerOnResetIn#
RefClockIin_N
RefClockIn_P

RI#

rulp_av25In[0]
rulp_av25In[1]
rulp_av25In[2]
rulp_av25In[3]
rulp_av25In[4]
rulp_av25In[5]
rulp_av25In[6]
rulp_av25In[7]
rulp_avregOut[0]
rulp_avregOut[1]
rulp_avregOut[2]
rulp_avregOut[3]
rulp_avregOut[4]
rulp_avregOut[5]
rulp_avregOut[6]
rulp_avregOut[7]
rulp_avttin[0]
rulp_avttin[1]
rulp_avttin[2]

rulp_avttin[3]

Preliminary

Pin
Location

Y25
AA22
Y21
AB23
AA24
AC24
AB25
R12
R04
TO3
E23
A09
A10
A15
A17
AE17
AE14
AE12
AEQ9
D05
E11
A16
E21
AA21
AA15
AA09
AAQ7
D07
D13
C15

D19
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Table 9-2. I/O Signal List, Sorted by Signal Name (Page 3 of 5)

Signal Name

rulp_avttin[4]
rulp_avttin[5]
rulp_avttin[6]
rulp_avttin[7]
ruls_av25In[0]
ruls_av25In[1]
ruls_av25In[2]
ruls_av25In[3]
ruls_avregOut[0]
ruls_avregOut[1]
ruls_avregOut[2]
ruls_avregOut[3]
ruls_avttin[0]
ruls_avttin[1]
ruls_avttin[2]
ruls_avttin[3]
Scanin[0]
Scanin[1]
Scanlin[2]
Scanin[3]
Scanin[4]
Scanin[5]
Scanin[6]
Scanln[7]
Scanin[8]
Scanin[9]
Scanin[10]
Scanlin[11]
Scanin[12]
Scanin[13]

Scanlin[14]

prsq-649.01.fm
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Pin
Location

AB21
AC15
AA11
ABO5
M07
G12
G14
M19
LO7
Jo7
J18
L19
Ko7
HO7
H17
J19
Cc10
B11
c12
C14
B15
C16
D11
E12
E14
D15
E16
A21
T21
R22

P21

Signal Name

Scanin[15]
Scanin[16]
Scanin[17]
ScaniIn[18]
Scanin[19]
Scanlin[20]
Scanin[21]
Scanlin[22]
Scanlin[23]
ScanOut[0]
ScanOut[1]
ScanOut[2]
ScanOut[3]
ScanOut[4]
ScanOut[5]
ScanOut[6]
ScanOut[7]
ScanOut[8]
ScanOut[9]
ScanOut[10]
ScanOut[11]
ScanOut[12]
ScanOut[13]
ScanOut[14]
ScanOut[15]
ScanOut[16]
ScanOut[17]
ScanOut[18]
ScanOut[19]
ScanOut[20]

ScanOut[21]

Pin
Location

M21
L22
K21
T23
R24
P23
M23
L24
K23
AA10
AB11
AA12
AA14
AB15
AA16
AC10
AD11
AC12
AC14
AD15
AC16
AAO1
R02
P03
MO03
LO2
EO1
AA03
TO5
P05

MO05

IBM PowerPRS Q-64G
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Signal Name

ScanOut[22]
ScanOut[23]
SCCIn[0]
SCCIn[1]
SCCIn[2]
SCCIn[3]
SHIClockIn
SHISelectin#
SHISerialDataln
SHISerialDataOut
SpexDataln[0]_N
SpexDataln[0]_P
SpexDataln[1]_N
SpexDataln[1]_P
SpexDataln[2]_N
SpexDataln[2]_P
SpexDataln[3]_N
SpexDataln[3]_P
SpexDataln[4]_N
SpexDataln[4]_P
SpexDataln[5]_N
SpexDataln[5]_P
SpexDataln[6]_N
SpexDataln[6]_P
SpexDataln[7]_N
SpexDataln[7]_P
SpexDataln[8]_N
SpexDataln[8]_P
SpexDataln[9]_N
SpexDataln[9]_P

SpexDataln[10]_N

Pin
Location

K05
EO3
F09
A13
B13
E15
ABO7
AE10
AE16
AB19
K09
LO09
NO7
NO8
L10
M11
N12
M13
G10
G11
J13
K13
K11
J10
H11
J11
G13
H13
L14
M15

F13

Pin Information
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Table 9-2. I/O Signal List, Sorted by Signal Name (Page 4 of 5)

Signal Name

SpexDataln[10]_P
SpexDataln[11]_N
SpexDataln[11]_P
SpexDataln[12]_N
SpexDataln[12]_P
SpexDataln[13]_N
SpexDataln[13]_P
SpexDataln[14]_N
SpexDataln[14] P
SpexDataln[15]_N
SpexDataln[15]_P
SpexDataOut[0]_N
SpexDataOut[0]_P
SpexDataOut[1]_N
SpexDataOut[1]_P
SpexDataOut[2]_N
SpexDataOut[2]_P
SpexDataOut[3]_N
SpexDataOut[3]_P
SpexDataOut[4]_N
SpexDataOut[4]_P
SpexDataOut[5]_N
SpexDataOut[5]_P
SpexDataOut[6]_N
SpexDataOut[6]_P
SpexDataOut[7]_N
SpexDataOut[7]_P
SpexDataOut[8]_N
SpexDataOut[8]_P
SpexDataOut[9]_N

SpexDataOut[9]_P

Pin Information
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Pin
Location

E13
N16
N17
K15
J16
K17
L18
H15
J15
L17
L16
TO9
R09
NO05
NO6
R10
P11

NO9
N10

AA13

Y13
W13
V13
U1

Vi1

T11

u10
u13
T13
V15

uis

Signal Name

SpexDataOut[10]_N
SpexDataOut[10]_P
SpexDataOut[11]_N
SpexDataOut[11]_P
SpexDataOut[12]_N
SpexDataOut[12]_P
SpexDataOut[13]_N
SpexDataOut[13]_P
SpexDataOut[14]_N
SpexDataOut[14]_P
SpexDataOut[15]_N
SpexDataOut[15]_P
Syncin_N

Syncin_P
SyncOut[0]_N
SyncOut[0]_P
SyncOut[1]_N
SyncOut[1]_P
SyncOut[2]_N
SyncOut[2]_P
SyncOut[3]_N
SyncOut[3]_P
SyncOut[4]_N
SyncOut[4]_P
SyncOut[5]_N
SyncOut[5]_P
SyncOut[6]_N
SyncOut[6]_P
TestM3In

Thermalin

ThermalOut

Pin
Location

Ti5
u16
N14
P13
T17
R18
N21
N20
R17
R16
N18
N19
G16
G15
F19
G19
E19
E18
G18
G17
F21
E20
N24
N25
G20
G21
N23
N22
AE05
L12

Go2

Signal Name

UnilinkClockin_N
UnilinkClockIn_P
UnilinkPLLGndaln
UnilinkPLLVddaln
UnilinkLtestin
UnilinkMtestIn
xulp_av25In[0]
xulp_av25In[1]
xulp_av25In[2]
xulp_av25In[3]
xulp_av25In[4]
xulp_av25In[5]
xulp_av25In[6]
xulp_av25In[7]
xulp_avregOut[0]
xulp_avregOut[1]
xulp_avregOut[2]
xulp_avregOut[3]
xulp_avregOut[4]
xulp_avregOut[5]
xulp_avregOut[6]
xulp_avregOut[7]
xulp_avttin[0]
xulp_avttin[1]
xulp_avttin[2]
xulp_avttin[3]
xulp_avttin[4]
xulp_avttin[5]
xulp_avttin[6]
xulp_avttin[7]

xuls_av25In[0]

Preliminary

Pin
Location

L0o4
K03
Co1
BO1
A05
E25
uo1
PO1
MoO1
KO1
J25
L25
P25
T25
Y05
R0O3
LO1
JO1
H21
L23
R25
u25
V05
RO1
LO3
JO5
J21
L21
R21
w24

P07

prsgq-64g9.01.fm
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Table 9-2. I/O Signal List, Sorted by Signal Name (Page 5 of 5)

Signal Name Loseia?ion
xuls_av25In[1] w12
xuls_av25In[2] w14
xuls_av25In[3] P19
xuls_avregOut[0] RO7

prsqg-64g.01.fm
December 20, 2001

Signal Name

xuls_avregOut[1]
xuls_avregOut[2]
xuls_avregOut[3]

xuls_avttin[0]

Pin
Location

uos

uis

R19

TO7

IBM PowerPRS Q-64G

Packet Routing Switch

Signal Name Losz;?ion
xuls_avttin[1] Vo7
xuls_avttin[2] W19
xuls_avttin[3] u19

Pin Information
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Table 9-3. I/O Signal List, Sorted by Grid Position (Page 1 of 5)

Pin
Location

A02 Delayln

A0O3 Lssd_C3_ClkIn
AO4 PortDataln[0]_N
A05 UnilinkLtestin
A06 PortDataln[4]_P
A07 PortDataln[5]_P
A08 PortDataln[5]_N
A09 rulp_av25In[0]
A10 rulp_av25In[1]
A13 SCCin[1]

A15 rulp_av25In[2]
A16 rulp_avregOut[2]
A17 rulp_av25In[3]
A18 PortDataln[10]_N
A19 PortDataln[10]_P
A20 PortDataln[11]_P
A21 Scanin[11]

A22 PortDataln[14]_N
A23 DI#

BO1 UnilinkPLLVddaln
B03 PortDataln[0]_P
B05 PortDataln[2]_P
B07 PortDataln[4]_N
B09 PortDataln[6]_P
B11 Scanin[1]

B13 SCCIn[2]

B15 Scanin[4]

B17 PortDataln[9]_P
B19 PortDataln[11]_N
B21 PortDataln[13]_P

B23 PortDataln[14]_P

Pin Information
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Signal Name

Pin

Location

Co1
Cco02
Cco3
Co4
Co5
Co6
co7
cos
Cco9
Cc10
C12
C14
C15
C16
c17
ci8
c19
c20
c21
ca2
Cc23
C24
DO1
D03
D05
D07
D09
D11
D13
D15

D17

Signal Name

UnilinkPLLGndaln
PortDataOut[15]_N
PortDataln[1]_N
PortDataln[1]_P
PortDataln[2]_N
PortDataln[3]_N
PortDataln[3]_P
PortDataln[6]_N
PortDataln[7]_P
Scanin[0]
Scanin[2]
Scanin[3]
rulp_avttin[2]
Scanln[5]
PortDataln[8]_P
PortDataln[9]_N
PortDataln[12]_P
PortDataln[12]_N
PortDataln[13]_N
PortDataln[15]_N
PortDataln[15]_P
PortDataOut{16]_P
PortDataOut[15]_P
PortDataOut[14]_N
rulp_avregOut[0]
rulp_avttin[0]
PortDataln[7]_N
Scanin[6]
rulp_avttin[1]
Scanin[9]

PortDataln[8]_N

Pin

Location

D19
D23
D25
EO1
E02
EO03
E04
E10
E11
E12
E13
E14
E15
E16
E18
E19
E20
E21
E22
E23
E24
E25
FO1
FO03
F05
F09
F13
F19
F21
F23

F25

Preliminary

Signal Name

rulp_avttin[3]
PortDataOut[17]_P
PortDataOut[16]_N
ScanOut[17]
PortDataOut[14]_P
ScanOut[23]
PortDataOut[13]_P
Di2#
rulp_avregOut[1]
Scanin[7]
SpexDataln[10]_P
Scanin[8]

SCCIn[3]
Scanin[10]
SyncOut[1]_P
SyncOut[1]_N
SyncOut[3]_P
rulp_avregOut[3]
PortDataOut[18]_N
RI#
PortDataOut[17]_N
UnilinkMtestin
PortDataOut[12]_P
PortDataOut[11]_N
PortDataOut[13]_N
SCCIn[0]
SpexDataln[10]_N
SyncOut[0]_N
SyncOut[3]_N
PortDataOut[18]_P

PortDataOut[19]_N

prsqg-649.01.fm
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IBM PowerPRS Q-64G

Preliminary

Packet Routing Switch

Table 9-3. I/O Signal List, Sorted by Grid Position (Page 2 of 5)

Pin Pin Pin

Location Signal Name Location Signal Name Location Signal Name
Go1 PortDataOut[12]_N Jo2 PortDataOut[9]_N L04 UnilinkClockIn_N
G02 ThermalOut Jo3 PortDataOut[8]_P LO7 ruls_avregOut[0]
G03 PortDataOut[10]_P Jo4 PortDataOut[8]_N L09 SpexDataln[0]_P
Go4 PortDataOut[11]_P JO5 xulp_avttin[3] L10 SpexDataln[2]_N
G10 SpexDataln[4]_N Jo7 ruls_avregOut[1] L12 Thermalln
G11 SpexDataln[4]_P J10 SpexDataln[6]_P L14 SpexDataln[9]_N
G12 ruls_av25In[1] J11 SpexDataln[7]_P L16 SpexDataln[15]_P
G13 SpexDataln[8]_N J13 SpexDataln[5]_N L17 SpexDataln[15]_N
G14 ruls_av25In[2] J15 SpexDataln[14]_P L18 SpexDataln[13]_P
G15 Syncin_P J16 SpexDataln[12]_P L19 ruls_avregOut[3]
G16 Syncin_N J18 ruls_avregOut[2] L21 xulp_avttin[5]

G17 SyncOut[2]_P J19 ruls_avttin[3] L22 Scanin[16]

G18 SyncOut[2]_N J21 xulp_avttin[4] L23 xulp_avregOut[5]
G19 SyncOut[0]_P J22 PortDataOut[23]_P L24 Scanin[22]

G20 SyncOut[5]_N J23 PortDataOut[23]_N L25 xulp_av25In[5]
G21 SyncOut[5]_P J24 PortDataOut[22]_P MO1 xulp_av25In[2]
G22 PortDataOut[21]_N J25 xulp_av25In[4] MO03 ScanOut[15]

G23 PortDataOut[20]_N K01 xulp_av25In[3] MO05 ScanQut[21]

G24 PortDataOut[20]_P K03 UnilinkClockIn_P MO07 ruls_av25In[0]
G25 PortDataOut[19]_P K05 ScanOut[22] M11 SpexDataln[2]_P
HO1 PortDataOut[9]_P K07 ruls_avttin[0] M13 SpexDataln[3]_P
HO3 PortDataOut[10]_N K09 SpexDataln[0]_N M15 SpexDataln[9]_P
HO7 ruls_avttin[1] K11 SpexDataln[6]_N M19 ruls_av25In[3]

H11 SpexDataln[7]_N K13 SpexDataln[5]_P M21 Scanin[15]

H13 SpexDataln[8]_P K15 SpexDataln[12]_N M23 Scanin[21]

H15 SpexDataln[14]_N K17 SpexDataln[13]_N NO5 SpexDataOut[1]_N
H17 ruls_avttin[2] K21 Scanin[17] NO6 SpexDataOut[1]_P
H21 xulp_avregOut[4] K23 Scanin[23] NO7 SpexDataln[1]_N
H23 PortDataOut[21]_P LO1 xulp_avregOut[2] NO8 SpexDataln[1]_P
H25 PortDataOut[22]_N L02 ScanOut[16] NO9 SpexDataOut[3]_N
JO1 xulp_avregOut[3] LO3 xulp_avttin[2] N10 SpexDataOut[3]_P

prsqg-64g.01.fm
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Table 9-3. I/O Signal List, Sorted by Grid Position (Page 3 of 5)

Pin
Location

N12 SpexDataln[3]_N

N14 SpexDataOut[11]_N

N16 SpexDataln[11]_N

N17 SpexDataln[11]_P

N18 SpexDataOut[15]_N
N19 SpexDataOut[15]_P
N20 SpexDataOut[13]_P

N21 SpexDataOut[13]_N

N22 SyncOut[6]_P
N23 SyncOut[6]_N
N24 SyncOut[4]_N
N25 SyncOut[4]_P
PO1 xulp_av25In[1]
P03 ScanQut[14]
P05 ScanOut[20]
P07 xuls_av25In[0]

P11 SpexDataOut[2]_P

P13 SpexDataOut[11]_P

P15 Osc625TestPointOut_N

P19 xuls_av25In[3]

P21 Scanin[14]

P23 Scanin[20]

P25 xulp_av25In[6]
RO1 xulp_avttin[1]

R02 ScanOut[13]

R0O3 xulp_avregOut[1]
R04 RefClockin_N

R0O7 xuls_avregOut[0]
R09 SpexDataOut[0]_P
R10 SpexDataOut[2]_N

R12 PowerOnResetIn#

Pin Information
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Signal Name

Pin

Location

R14
R16
R17
R18
R19
R21
R22
R24
R25
TO3
TO5
TO7
TO9
T11
T13
T15
T17
T21
T23
T25
uo1
uo2
uo3
uo4
uos
u10
Uil
u13
u15
uié

uis

Signal Name

Osc625TestPointOut_P
SpexDataOut[14]_P
SpexDataOut[14]_N
SpexDataOut[12]_P
xuls_avregOut[3]
xulp_avttin[6]
ScanlIn[13]
Scanin[19]
xulp_avregOut[6]
RefClockin_P
ScanOut[19]
xuls_avttIn[0]
SpexDataOut[0]_N
SpexDataOut[7]_N
SpexDataOut[8]_P
SpexDataOut[10]_N
SpexDataOut[12]_N
Scanlin[12]
Scanlin[18]
xulp_av25In[7]
xulp_av25In[0]
PortDataOut[6]_P
PortDataOut[7]_P
PortDataOut[7]_N
xuls_avregOut[1]
SpexDataOut[7]_P
SpexDataOut[6]_N
SpexDataOut[8]_N
SpexDataOut[9]_P
SpexDataOut[10]_P

xuls_avregOut[2]

Pin

Location

u19
u22
u23
u24
u25
Vo1

V03
V05
Vo7
V09
V11

V13
V15
V17
V23
V25
WO1
Wo2
W03
Wo4
Wo08
W09
W10
W11
W12
W13
W14
W15
W16
W17

W18

Preliminary

Signal Name

xuls_avttin[3]
PortDataOut[24]_N
PortDataOut[24]_P
PortDataOut[25]_N
xulp_avregOut[7]
PortDataOut[6]_N
PortDataOut[5]_N
xulp_avttin[0]
xuls_avttIn[1]
DebugBusOut[0]
SpexDataOut[6]_P
SpexDataOut[5]_P
SpexDataOut[9]_N
DebugBusOut[12]
PortDataOut[26]_P
PortDataOut[25]_P
PortDataOut[3]_N
PortDataOut[5]_P
PortDataOut[4]_N
PortDataOut[4]_P
DebugBusOut[4]
DebugBusOut[1]
DebugBusOut[6]
DebugBusOut[7]
xuls_av25In[1]
SpexDataOut[5]_N
xuls_av25In[2]
DebugBusOut[15]
DebugBusOut[9]
DebugBusOut[13]

DebugBusOut[8]
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Table 9-3. I/O Signal List, Sorted by Grid Position (Page 4 of 5)

Pin

Location

W19
wa2
w23
w24
w25
Y01
Y03
Y05
Y09
Y11
Y13
Y15
Y17
Y21
Y23
Y25
AAO1
AA02
AAO3
AAO4
AAQ7
AAO8
AA09
AA10
AA11
AA12
AA13
AA14
AA15
AA16

AA18

Signal Name

xuls_avttin[2]
PortDataOut[27]_P
PortDataOut[26]_N
xulp_avttin[7]
PortDataOut[28]_N
PortDataOut[3]_P
PortDataOut[2]_P
xulp_avregOut[0]
DebugBusOut[5]
DebugBusOut[3]
SpexDataOut[4]_P
DebugBusOut[11]
DebugBusOut[14]
PortDataOut[29]_P
PortDataOut[27]_N
PortDataOut[28]_P
ScanOut[12]
PortDataOut[1]_N
ScanOut[18]
PortDataOut[2]_N
rulp_avregOut[7]
DebugBusOut[2]
rulp_avregOut[6]
ScanQut[0]
rulp_avttin[6]
ScanOut[2]
SpexDataOut[4]_N
ScanOut[3]
rulp_avregOut[5]
ScanOut[5]

DebugBusOut[10]
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Pin

Location

AA21
AA22
AA23
AA24
AA25
ABO1
ABO3
ABO5
ABO7
ABO09
AB11
AB15
AB17
AB19
AB21
AB23
AB25
ACO1
ACO02
ACO03
ACO04
ACO05
ACO06
ACO7
ACO08
ACO09
AC10
AC12
AC14
AC15

AC16

Signal Name

rulp_avregOut[4]
PortDataOut[29]_N
Lssd_A_CIkIn
PortDataOut[30]_P
Lssd_B_Clkin
PortDataOut[0]_N
PortDataOut[1]_P
rulp_avttin[7]
SHIClockIn
PortDataln[24] N
ScanOut[1]
ScanOut[4]
PortDataln[23]_N
SHISerialDataOut
rulp_avttin[4]
PortDataOut[30]_N
PortDataOut[31]_P
CorePLLVddaln
PortDataOut[0]_P
PortDataln[31]_P
PortDataln[31]_N
PortDataln[29]_N
PortDataln[28]_N
PortDataln[28]_P
PortDataln[25]_N
PortDataln[24]_P
ScanOut[6]
ScanOut[8]
ScanOut[9]
rulp_avttin[5]

ScanOut[11]

Pin

Location

AC17
AC18
AC19
AC20
AC21
AC22
AC23
AC24
ADO1
ADO3
ADO5
ADO7
ADO09
AD11
AD13
AD15
AD17
AD19
AD21
AD23
AEO3
AE04
AEQ5
AEOQ6
AEQ7
AEOQ8
AEQ9
AE10
AE11
AE12

AE13

IBM PowerPRS Q-64G

Packet Routing Switch

Signal Name

PortDataln[23]_P
PortDataln[22]_N
PortDataln[19]_P
PortDataln[19]_N
PortDataln[18]_N
PortDataln[17]_P
PortDataln[17]_N
PortDataOut[31]_N
CorePLLGndaln
PortDataln[30]_P
PortDataln[29] P
PortDataln[27]_N
PortDataln[25]_P
ScanOut[7]
InterruptOut#
ScanOut[10]
PortDataln[22] P
PortDataln[20]_P
PortDataln[18]_P
PortDataln[16]_P
IOTtestIn
PortDataln[30]_N
TestM3In
PortDataln[27]_P
PortDataln[26]_P
PortDataln[26]_N
rulp_av25In[7]
SHISelectin#
LeakageTestIn
rulp_av25In[6]

FullyInsertedin#
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Page 183 of 199



IBM PowerPRS Q-64G

Packet Routing Switch

Table 9-3. I/O Signal List, Sorted by Grid Position (Page 5 of 5)

Pin
Location

AE14 rulp_av25In[5]
AE15 LssdTestEnableln
AE16 SHISerialDataln

AE17 rulp_av25In[4]

Pin Information
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Signal Name

Pin

Location

AE18

AE19

AE20

AE21

Signal Name

PortDataln[21]_N
PortDataln[21]_P
PortDataln[20]_N

Lssd_C1_CIkin

Pin
Location

AE22

AE23

AE24

Preliminary

Signal Name

PortDataln[16]_N

Lssd_C2_CIkIn

DelayOut
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Preliminary Packet Routing Switch

10. Electrical Characteristics

10.1 General Information

Table 10-1. Absolute Maximum Ratings

Rating
Symbol Parameter Units Notes
Minimum Typical Maximum
Vop Supply voltage 1.65 1.8 1.95 \ 1
ViN Input voltage (LVDS) -0.2 Vpp + 0.2 \ 1,2
Viem Receiver common mode range (ILVDS) 0 1.25 Vbp
Thermal impedance junction to ambient package, o
Oun  airflow = 0 feet per minute 108 cw 8
Thermal impedance junction to ambient package, o
Oua  airflow = 200 feet per minute 8.4 cw 8
Thermal impedance junction to ambient package, o
Oua  airflow = 400 feet per minute 6.6 cw 8
O,c Thermal impedance junction to case package 0.20 °C/W 4
Ta Operating junction temperature 0 70 125 °C 1
Ts Storage temperature -65 150 °C 1
Electrostatic discharge -3000 6000 3000 \ 1

1. Permanent device damage can occur if the above absolute maximum ratings are exceeded. Extended exposure to absolute maxi-
mum rating conditions can affect device reliability. Normal operation should be restricted to the conditions listed in Table 10-2.

2. ForVpp<1.95V.

3. For devices mounted to a 2S2P card (1-ounce copper, size 63.5 mm x 76.2 mm), with flow on both sides of the card in a vertical
orientation.

4. O4¢ represents the temperature difference between the junction and the top center of the outside surface of the component pack-
age, divided by the power applied to the component mounted to the test card.

prsqg-64g.01.fm Electrical Characteristics
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Table 10-2. Recommended Operating Conditions

Symbol Parameter (for TTL-compatible 1/0s)
Minimum
Vop Supply voltage 1.71
Viy Input up level Vger + 0.1
VL Input down level -0.3
Vou High-level output voltage (Igy = -8 mA) Vpp - 0.4

VoL Low-level output voltage (o = 8 mA)

No pullup or
Receiver maximum input leakage, pulldown
e I(;)w-level input current at least-positive With pullup
own level
With pulldown
No pullup or
Receiver maximum input leakage, pulldown
IiH high-_level input current at most- With pullup
positive up level
With pulldown

C Input capacitance (Vpp = nominal)

- Veer=Vpp + 2
. Applies to bidirectional receivers without pullup or pulldown resistors.

A WN =

Table 10-3. Power Dissipation for Device Configured as Master

Power (W)
Supply
Nominal Maximum
Unilink AV25 (2.5 V) 1 1.35
1.8V 24 27

Table 10-4. Power Dissipation for Device Configured as Slave

Power (W)
Supply
Nominal Maximum
Unilink AV25 (2.5 V) 1 1.35
1.8V 17 19

Electrical Characteristics
Page 186 of 199

. For power-up, the +2.5 V supply is activated either prior to or concurrently with the +1.8 V supply.
. For power-down, the +2.5 V supply is deactivated either after or concurrently with the +1.8 V supply.

Preliminary
Rating
Units Notes
Typical Maximum
1.8 1.89 \ 1,2
VDD +0.3 \' 3
\
0.4 \"
0 HA 4
0 HA
-150 HA
0 LA 4
200 HA
0 uA
5 pF
Current (A)
Nominal Maximum
0.4 0.54
13.4 15
Current A)
Nominal Maximum
0.4 0.54
9.5 10.6
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Table 10-5. Core Clock Characteristics

Rating
Parameter Units Notes
Minimum | Maximum
Internal clock frequency 1 220 250 MHz
Internal clock frequency 2 110 125 MHz
RefClockIn frequency Internal PLL 55 62.5 MHz 1,2

1. The RefClockln input must have a tolerance of £100 ppm (0.01%), a duty cycle of 40 to 60 percent, and a phase jitter of +150 ps
(cycle to cycle) maximum.
2. The skew between all the PowerPRS Q-64G RefClocklin signals in a multiple-device configuration must be less than 1 ns.

Table 10-6. Unilink Clock Characteristics

Rating
Parameter Units Notes
Minimum | Maximum
Internal clock frequency 550 625 MHz
UnilinkClockIn frequency Internal PLL 110 125 MHz 1,2

1. The UnilinkClockln input must have a tolerance of £100 ppm (0.01%), a duty cycle of 40 to 60 percent, and a phase jitter of +40 ps
(cycle to cycle) maximum.
2. There is no timing constraint on the skew between the master and slave UnilinkClockIn input pins.

10.2 Internal PLL AVDD and AGND Pins

The AVDD and AGND pins are the voltage supply pins to the analog circuits in the internal phase-locked loop
(PLL). The AVDD voltage supply must be between 1.65 and 1.95 V. Noise on these two signals causes
phase jitter at the PLL output. To isolate the PLL from the noisy internal digital Vpp and ground signals, the
AVDD and AGND are connected internally to dedicated package pins. If limited noise is expected at the
board level, the AVDD pin can be connected directly to the digital Vpp plane; however, it is often prudent to
place a filter circuit on the AVDD pin (see Figure 10-1). The AGND pin should be brought out from the
package and connected to the digital ground plane at the AVDD capacitor. All wire lengths should be as short
as possible to minimize coupling from other signals.

Figure 10-1. Internal PLL AVDD and AGND Signals

Ferrite Bead
(100-nH inductance,
0.15-Q resistance)

Digital Vpp AVDD
(via at board) (to PLL)

0.1 uF

Digital Ground AGND

(via at board) (to PLL)
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The impedance of the ferrite bead should be much higher than that of the capacitor at frequencies where
noise is expected. In many applications, a resistor is better than a ferrite bead at reducing jitter. The resistor

value should be less than 10 Q. Experimentation is the best way to determine the optimal filter design for a
specific application.

10.3 InfiniBand Compatibility

The PowerPRS Q-64G is compatible, but not completely compliant, with the InfiniBand physical layer stan-
dards. The PowerPRS Q-64G core logic, PLL, and phase rotator are identical to the InfiniBand standard.
Differences between the PowerPRS Q-64G and the InfiniBand standard are summarized in Table 10-7. The
PowerPRS Q-64G can operate with InfiniBand links as described in InfiniBand Architecture, Volume 2: Phys-
ical Specifications (see Related Documents on page 197) for high-speed (2.5-Gbps) electrical signaling.

Table 10-7. PowerPRS Q-64G versus InfiniBand

Parameter PowerPRS Q-64G InfiniBand Units
Transmitter differential signal level . .
(normalized driver setting) 665 nominal 1300 nominal mVpp
Receiver differential voltage required
at center of receive eye 200 150 mVep
Power (per link at 2.5 Gbps) 200 235 mw
0 > 200 mV guarantees signal

) ) <50 mV guarantees noise 0 > 175 mV guarantees signal N/A

Signal detection level (SIGLEVX) 1 > 400 mV guarantees signal < 85 mV guarantees noise (binary)

<2000 mV guarantees noise
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11. Mechanical Information

Figure 11-1. Package Mechanical
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Package type is 624-ball HyperBGA, package size is 33 x 33 mm, and array size is 25 x 25. All dimensions are in millimeters.
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12. Glossary

absolute maximum rating

address
array

ATM

b

B
bandwidth

best-effort delivery

BGA
bidirectional
BIST

bitmap

buffer
bus

clock

clock cycle

clock frequency
CMOS

configuration

control packet

counter
CPU
CRC
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The highest value a quantity can have before malfunction or damage occurs.
A number designating a particular memory location.

An ordered arrangement of data elements.

asynchronous transfer mode

bit

byte

The minimum capacity required for effective transmission and reception of
a data packet.

The delivery of packets with no bandwidth guarantee and an unspecified
quality of service. Packets can be discarded during periods of traffic
congestion.

ball grid array
The ability to transmit in both directions.
built-in self-test

A binary representation in which a bit or set of bits corresponds to an
assigned value or condition.

A memory bank used for temporary storage.
A common pathway over which input and output signals are routed.

An internal timing device that synchronizes the data pulses between the
transmitter and receiver.

One “tick” of the clock. For example, a 100-MHz clock has 100 million ticks
per second.

The reciprocal of the time period of a single clock cycle.
complementary metal-oxide semiconductor

The arrangement of speed expansion, port expansion, and port-paralleling
options that create a custom switching device.

The packet that carries the communications between the local processor
and the protocol engine. Control packets do not have a specific priority.

A circuit that counts pulses and generates an output at a specified time.
central processing unit

cyclic redundancy check. Code used to validate a block of data.
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credit table

CSIX
data packet

differential pair

driver

egress flow
FIFO

filter

FIR

Gbps
GRA
hysteresis
/o

idle packet

IEEE
ingress flow

interrupt

jitter

JTAG

junction
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A weighted cycling mechanism that can be programmed to guarantee
minimum bandwidth for low-priority packets. The credit table includes 256
entries, or credits, per port.

common switch interface
See “packet.”

Two wires of opposite polarity configured as a pair to reduce signal noise
and crosstalk.

Also called a “device driver.” A routine that links a peripheral device to the
operating system and performs internal functions, or a functional unit that
increases the output current, power, or voltage of another functional unit.

Data flow from a PowerPRS Q-64G to an attached device.
first-in-first-out

A pattern or mask through which only selected data is passed (for example,
bitmap filter, best-effort discard filter, and so forth).

finite impulse response

gigabits per second

global register array

The lag between making a change and the response or effect of the change.
input/output

The packet that is transmitted when the other packet types are either
unavailable for transmission or prevented from transmission. ldle packets
carry flow control and link synchronization information, but they do not carry
user data.

Institute of Electrical and Electronics Engineers
Data flow from an attached device to a PowerPRS Q-64G.

A signal that gains the attention of the CPU and is usually generated when
input or output is required.

A flicker or fluctuation in a transmission signal caused by a bit arriving either
ahead or behind the standard clock cycle or, more generally, the variable
arrival of packets.

Joint Test Action Group. IEEE Standard 1149.1 (regarding boundary-scan
architecture) is also referred to as the JTAG standard, after the group that
developed it.

The region of contact between opposite types of semiconductor materials.
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K character

latency

line

load balancing

local processor

look-up table

LSB
LSSD
LU

LVCMOS

mask

Mbps
MBps
memory bank
MISR

mode

MSB

multicast

multiplexer
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An 8b/10b code control character used for link synchronization and super-
vision.

The lag between initiating a data request and starting the actual data
transfer.

An electronic communications channel such as a wire.

The fine tuning of the network to more evenly distribute the data and/or
processing across all available resources.

The microprocessor connected to the PowerPRS Q-64G with the serial host
interface (SHI) and used to control device configuration.

A table that allows the byte transmission sequence of egress packets to be
rearranged.

least significant bit
level-sensitive scan design

logical unit. The part of a packet processed by one PowerPRS Q-64G input
controller or one output controller.

low-voltage complementary metal-oxide semiconductor

A bit pattern used to change (reject) or extract (accept) bit positions in
another bit pattern. For example, when the Boolean AND operation is used
to match a mask of ‘0’s and ‘1’s with a string of data bits and a ‘1’ occurs in
both the mask and the data, the resulting bit will contain a ‘1’ in that position.
Hardware interrupts are enabled and disabled in this manner, with each
interrupt assigned a bit position in the Interrupt Mask Register (page 122).

megabits per second

megabytes per second

A physical section of a device memory.
multiple-input signature register

An operational state of at least two possible conditions to which a system
can be switched.

most significant bit

A one-to-many transmission, where “many” is specifically defined (contrast
with broadcast).

A device that merges several low-speed transmissions into one high-speed
transmission and vice versa.

The synchronous optical network (SONET) transmission rate of 9953.28
Mbps.
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0C-48

packet

packet header

packet priority

packet qualifier byte

parity

payload

pin

pinout

pipeline processing

PLL

port paralleling

PRPG
PowerPRS C192

PowerPRS Q-64G

pulldown

pullup

pulse

quality of service

queue
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The SONET transmission rate of 2488.32 Mbps.

The user data element that the PowerPRS Q-64G processes in equal
lengths called logical units (LUSs).

The first two to three bytes in a packet that contain destination bitmap,
packet priority, and flow control information, all protected by a parity bit.

Four levels of data packet priority provide quality-of-service support. Data
packets are prioritized from zero to three, with zero being the highest priority.

The first byte (HO) of the packet header. This byte contains important infor-
mation about the packet, such as packet type, packet priority, and so forth.

The number of bits (or the number of similar bits) are even or odd, as
intended.

The part of the packet that carries the message data (contrast with packet
header).

The male lead on a chip that is plugged into its female counterpart to
complete the circuit. The number of pins reflects the number of wires, or
pathways, that can carry signals.

A diagram of the integrated circuit that shows the locations of the pins for
various functions.

Parallel processing that involves overlapping operations by moving data or
instructions into a conceptual pipe, where all stages of the pipe are
processed simultaneously.

phase-locked loop

A PowerPRS Q-64G configuration option for reducing the number of device
ports. Multiple ports are grouped to form one link.

pseudorandom pattern generator

The IBM-approved product nickname for the IBM PowerPRS C192 Common
Switch Interface.

The IBM-approved product nickname for the IBM PowerPRS Q-64G Packet
Routing Switch.

A circuit that lowers the value of a connected device.

A circuit that raises the value of a connected device.

A transient signal of short duration, constant amplitude, and one polarity.
The ability to define a level of performance.

A temporary holding place for egress data.
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RAM
read/clear

receiver

register

resistor
SCC

sequencer

service packet

SHI
skew
SRAM
SRL
stage

standby

stream

subswitch element

switch fabric

switchover
TDM
timeout
tolerance
traffic

transmitter
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random access memory
A register field in which the value is cleared immediately after a read.

An electronic device that accepts signals, and processes or converts them
for internal use.

A small, high-speed circuit that stores internal operation values, such as the
address of the instruction being executed and the data being processed.

An electronic component that resists the flow of current in a device.
side communication channel

The PowerPRS Q-64G component that controls the internal data flow by
granting shared memory access to the input and output ports.

The packet that carries the communications between the local processor
and the attached devices, and the packet that tests link liveness. There are
event-1, event-2, and command service packets.

serial host interface

A timing change in a transmission signal.

static random access memory

set/reset latch

A complete functional unit of a system (see “pipeline processing”).

The state in which the PowerPRS Q-64G is not in operation, but can be
immediately activated.

A contiguous flow of bits, bytes, or data from one place to another.

One of four 16 x 16-port PowerPRS Q-64G components that house a
shared memory bank and a control section. The four subswitch elements are
designated A, B, C, and D.

The PowerPRS Q-64G internal interconnect architecture that redirects the
ingress and egress data flow.

The process of redirecting the data flow between redundant switch planes.
time-division multiplexing

The expiration of an allotted time period for a given operation.

The amount of error allowed in a value, rating, dimension, and so forth.
Data crossing the network.

An electronic device that generates signals.
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UL

UL RxPort

UL RxSpex Bus
UL TxPort

UL TxSpex Bus
unicast

Unilink

via

WAN
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See “Unilink.”

Unilink port receiver

Unilink speed-expansion bus receiver
Unilink port transmitter

Unilink speed-expansion bus transmitter
A single transmission.

The high-speed (2.125 to 2.6 Gbps) serial link that provides backplane point-
to-point connectivity between the PowerPRS Q-64G and attached devices.
There is one Unilink per PowerPRS Q-64G device port. Each Unilink is
comprised of two pairs of differential lines; one differential pair carries
ingress flow and the other differential pair carries egress flow.

In the printed circuit board, a conducting pathway between two or more
substrates (layers).

wide-area network
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13. Related Documents

ASIC SA-27E Databook, Part 1: Base Library and I/Os and Part 2: Macros, IBM Corporation, June 2001
(contact your IBM representative for access to this document).

IBM Packet Routing Switch PRS64G Datasheet, IBM Corporation, July 2001 (see
http://www-3.ibm.com/chips/techlib/techlib.nsf/products/Packet Routing_Switch PRS64G).

IBM PowerPRS C192 Common Switch Interface Summary Datasheet, Preliminary, IBM Corporation,
September 2001 (see http://www-3.ibm.com/chips/techlib/techlib.nsf/products/PowerPRS_C192
Common_Switch_Interface).

IEEE Standard Test Access Port and Boundary-Scan Architecture, IEEE Standard 1491.1-1990, IEEE
Standards Association, 1990.

InfiniBand Architecture Specification, Volume 2: Physical Specifications, Release 1.0.a, InfiniBand Trade
Association, June 2001 (see http://www.infinibandta.org/estore.html).
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Added |IEEE trademark information to legal page.

Added a note about H2 to Figure 3-4.

In Table 5-1 and Section 5.2.2, changed UL Errors Register access type to read only.

In Section 5.1.3 Unilink PLL Programming Register, updated description of bits 22:31.

In Section 5.2.1 UL Global Register, updated descriptions of bits 10, 13, 24:27, 28:31.

In Section 5.2.6 UL TxPort Parameters Register, updated descriptions of bits 11:13, 17:19.

In Section 5.2.26 UL TxSpex Bus Parameters Register, updated descriptions of bits 11:13, 17:19.
In Section 5.2.33 UL RxSpex Bus Latency Programming Register, updated description of bit 4.
In Section 5.3.3 Threshold Access Register, updated description of shared memory threshold.
In Section 5.3.6 Status Register, updated reset value.

In Section 5.6.15 Unilink Debug Control Register, updated description of bits 3:7.

In Section 5.6.16 Unilink Force Error Register, updated description of bits 27:31.

In Section 6.1 Reset Sequence, updated step 19.

In Figures 6-1 and 6-2, changed “step” to “granularity”.

In Table 6-1, adjusted Speed-Expansion Bus Delay column heading.

In Section 6.3.1 Initializing Unilink Ports, added LU deskew algorithm to step 7.

In Section 6.3.2 Deactivating Unilink Ports, added step 7.

In Section 6.4 Logic BIST Execution Sequence, updated steps 11-18.

In Table 7-1, updated descriptions of SpexDataOut[0:15]_N/P, SCCIn[0:3], and DelayOut.

In Table 7-3, updated descriptions of ScaniIn[0:23], ScanOut[0:23], and Thermalln/Out.

In Table 7-4, updated the second parameter.

Updated Figure 7-1.

Added Section 7.2.3 Syncin/SyncOut Signals and Figure 7-3.
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