Board Station® RE
Student Workbook

© 1992-2009 Mentor Graphics Corporation
All rights reserved.

This document contains information that is proprietary to Mentor Graphics Corporation. The original recipient of this
document may duplicate this document in whole or in part for internal business purposes only, provided that this entire
notice appears in all copies. In duplicating any part of this document, the recipient agrees to make every reasonable
effort to prevent the unauthorized use and distribution of the proprietary information.



This document is for information and instruction purposes. Mentor Graphics reserves the right to make
changes in specifications and other information contained in this publication without prior notice, and the
reader should, in all cases, consult Mentor Graphics to determine whether any changes have been
made.

The terms and conditions governing the sale and licensing of Mentor Graphics products are set forth in
written agreements between Mentor Graphics and its customers. No representation or other affirmation
of fact contained in this publication shall be deemed to be a warranty or give rise to any liability of Mentor
Graphics whatsoever.

MENTOR GRAPHICS MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

MENTOR GRAPHICS SHALL NOT BE LIABLE FOR ANY INCIDENTAL, INDIRECT, SPECIAL, OR
CONSEQUENTIAL DAMAGES WHATSOEVER (INCLUDING BUT NOT LIMITED TO LOST PROFITS)
ARISING OUT OF OR RELATED TO THIS PUBLICATION OR THE INFORMATION CONTAINED IN IT,
EVEN IF MENTOR GRAPHICS CORPORATION HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

RESTRICTED RIGHTS LEGEND 03/97

U.S. Government Restricted Rights. The SOFTWARE and documentation have been developed entirely
at private expense and are commercial computer software provided with restricted rights. Use,
duplication or disclosure by the U.S. Government or a U.S. Government subcontractor is subject to the
restrictions set forth in the license agreement provided with the software pursuant to DFARS 227.7202-
3(a) or as set forth in subparagraph (c)(1) and (2) of the Commercial Computer Software - Restricted
Rights clause at FAR 52.227-19, as applicable.

Contractor/manufacturer is:
Mentor Graphics Corporation
8005 S.W. Boeckman Road, Wilsonville, Oregon 97070-7777.
Telephone: 503.685.7000
Toll-Free Telephone: 800.592.2210
Website: www.mentor.com
SupportNet: supportnet.mentor.com/
Send Feedback on Documentation: supportnet.mentor.com/user/feedback_form.cfm

TRADEMARKS: The trademarks, logos and service marks ("Marks") used herein are the property of
Mentor Graphics Corporation or other third parties. No one is permitted to use these Marks without the
prior written consent of Mentor Graphics or the respective third-party owner. The use herein of a third-
party Mark is not an attempt to indicate Mentor Graphics as a source of a product, but is intended to
indicate a product from, or associated with, a particular third party. A current list of Mentor Graphics’
trademarks may be viewed at: www.mentor.com/terms_conditions/trademarks.cfm.

End-User License Agreement: You can print a copy of the End-User License Agreement from:
www.mentor.com/terms_conditions/enduser.cfm.

Part Number: 071540


http://www.mentor.com
http://supportnet.mentor.com/
http://supportnet.mentor.com/user/feedback_form.cfm
http://www.mentor.com/terms_conditions/trademarks.cfm
http://www.mentor.com/terms_conditions/enduser.cfm

Table of Contents

Module 1

OV VIBW . o ettt e ettt e e e e e e e e e e 9
OB ECHIVES . . . e 9
What IsBoard Station RE? . . .. ... o 10
Board StatioNn RE Data. . . . . ..o oo 11
Invoking Board Station RE From Design Manager. . .. ... iiiiiiine e, 12
Invoking Board Station RE FIrOm LAY OUT . . .. .. ..ot e n 18
Invoking Board Station RE From CommandLine .......... ... ... .. i, 19
Saving Board StatioN RE Data. . . .. ..o v 20
Save AFRestore Functionality. . . .. ..o 25
Data TraNS O . . oot 26
LAl EXEICISE . .o 32

Module 2

UsSer INterface . ... 33
OB ECHIVES . ..ot 33
Board Station RE Interface . . ... 34
MOUSE M aDPINg . . o oottt et e et e 35
Waysto Execute Commands. . . .. ..ot 36
Panning and ZOoOMING . . . ..ottt e e e 42
Other VIiew CommandS. . . ..o .o ittt e et e e et 43
Operational MOOES. . . . ..ot e 44
SelectionMethods . . . .. ..o 45
SN FUNCHION . . . 47
Display CONtrol . . ... e 48
Creating Display Schemes. . .. ... 53
Locating ObjeCtS . . . ..o e 54
OB eCt Properties . . ..o 55
e Ve . 58
Printing INWINAOWS . . .. ..o e e 59
Printing INUNIX ... 60
ONliNEHEID . .o e 61
SUPPOIINEL . . o 62
Locating INnformation. . . ... ..ot 63
SEIVICE REQUESE . . . oo ot 65
LA EXOICISE . .ot 66

Module 3

PlacemeEnt. . ... 67
OB ECHIVES . ..ot 67
Place Partsand Cells . . ... ..o 68
Cross Probing From Design Architect. . .. ... e 69

Board Station RE 3



Table of Contents

CrossProbing From Board Station RE . . . ... ... . i e 70
CrossProbing for Placement . . . ... 71
Placement SEtlingS. . .. .. oot 72
Placement Commands . . .. ... .ot e 74
Protecting CompPONENtS . . . ..ottt 82
LA EXOICISE . .t 83

Module 4

Routing Configuration With CES. .. ... .. e 85
OB ECHIVES . ..ot 85
What IS CE S . . .o 86
DA/BA to Board Station REFlow Overview . ... 87
Required Environment Variable .. ... . . 88
INvOKiNng CES From DA/BA . . . oo 89
Activating CESin Board Station LAYOUT andRE. . ....... ... ... ... ... ot 90
Invoking CES From Board Station LAYOUT .. ... ..t 91
Invoking CESFrom Board StationRE . . .. ... ... i 92
Synchronization in DA/BA to Board StationREFow. . ........................... 93
CESMaNWINGOW . . ... et 9
CE S BIOW S . . oottt e 95
CES SpPreadshneats . .. ..ot 96
Mechanical Constraints SetUp OVEIVIEW. . ... ..ot e e 97
Creating aScheme. . ... .. e 98
Creating aNet Class ... ..ot e e e e 99
Setting Up Trace Properties. . . .. oo 100
Setting Up ViaASSIgNMENS . . ..ottt et et 101
Assigning NetstoaNet Class. . .. ..o 102
CreatingaClearanCeRUIE. . . ... ... . e e e e 103
SettingUp Classto ClassClearanCes . ... ...t e et 104
SettingUp General ClearanCeS . ... ..ottt et et e e e 105
ROULING Parameters . . . ..o e 106
SchemeUsage EXample. . . . ... oo 111
LA EXOICISE . .t 112

Module5

Interactive ROULING. . . . ..ot 113
OB ECHIVES . ..ot e e 113
Interactive Routing Commands. . . .. ... ottt 114
ChoosingaNettoROULE . . .. ... ..ot e e e e 116
PlOW MOOES . . . ..o 117
WaySto Add ViaS . . ..o 121
ChangiNg ViaS . . o oot e 125
Additional Routing Commands. . . ...ttt i e 126
Changing ACtiVE LayerS . ...t e e 137
Highlighting Nets. . ... ... e e 138
Protecting NEtS. . . ..o 139
MeEasUring DistanCe. . . .. ..o 142
Creating Area FillS. .. .. 143

4 Board Station RE



Table of Contents

Setting AreaFillsto Dynamically Update. . . ... i 148
Plane Shapes ASROULtING KEEPOULS. . . .. ..ottt e e e 149
Converting Plane Shapesto GraphiCs . . ... ..ot e e e 150
Lab Exercisel — Interactive Fanout .. ........ ... 151
Lab Exercise2 — Interactive ROULING . ... .. oot e 152
Lab Exercise3— Plane Shapes . ... .. oot 153

Module 6

AUtOMALIC ROULING . . . oo e 155
OB ECHIVES . ..ot 155
AUtO RoUte Dialog BOX . . . oo oot 156
Pass DEfiNitioN. . .. ... 157
Creating RoUte SChemes . . ... ... 164
Interrupting the AULO ROULEY . . . . . ..ot e 166
AUtO ROUtE REPOIt . . . . 167
AULO ROULE OptiONS. . . . ottt ettt e ettt 168
IMINE SEAEUS. .« . o e e e e e e 169
AUIO ROULE STALUS . . . . .ot e e e e 170
AULO ROULING SIrategies. . . . . oottt e e e e e e 171
LA EXOICISE . .ot 172

Module 7

Design Rule Check . .. ... 173
OB ECHIVES . . . 173
Placement Online DRC OPLioNS . . ...ttt e e e 174
Review OnlineDRC Hazards . . . .. ..o oo e 175
BatCh DRC. . . . o 176
Review BalChDRC Hazards . . . .. .. ..o e 179
Hazard REPOIt . . . ..o 180
Locating Hazards. . . . ... ..o 181
DisconnectingaPad ENtry. .. ... 182
DRC WINAOWS. . . .ottt e e ettt e e e e 183
LAl EXEICISE . .o 184

Module 8

Signal Integrity ROULING. . ... .ot i i e et 185
OB ECHIVES . . .o 185
ROV B . . o 186
NEt TOPOIOGY . . v ot 191
Setting Up Custom Topologies (FFOmM-TOS) . ... v it e e 193
Netline Manipulation. . . . ... ...t e et e 194
ViUl PiNS . 195
Delaysand Lengths . . ... ..o 196
Matched Length. . . ... .o 198
Differential Pairs . ... ... 201
ParalleliSm RUIES. . ... 206
Parall el iSm . . 208
StUb Length . ... e 209

Board Station RE 5



Table of Contents

VA COUNE. . . 210
Delay FOrmMUIES . . .. ..o e 211
Creating PiN-Pairs . .. .. 212
Pin-Pair VErsUS FromM-TO. . . ..o e e e 213
Delay FOrmMUIES . . . . ..o e e 214
SettingUp Delay FOrmulas . . . .. ..o e 215
Delay FormulaExamples. . . ... ..o 216
Delay FOormulaConstants. . . . ... oot e 217
Delay Formulas— Behavior. . . ... e 218
Signal Integrity Routing Strategy . . . .. .o 219
LA EXOICISE . .ttt 220

Module9

MO OVIBS . . ot ittt et e e 221
OB ECHIVES . . . 221
M CTOVIS .« . o vttt et e e e e e e e e 222
What ISaMicroviaDesigN? ... ..ot e 223
Layer Stackup DefinitioNns. . . ... .ot e 224
ViaSpPan Display . . ... 225
MICIOVIACIEAIANCES . . . . ottt e e e e 226
Microviasper Net Class. . .. ..o 228
ViaUnder Pad ConSideration . . ........oouitti e 229
AULO ROULING SIrategies. . . .. oot e e et et e 230
INteraCtive MiCrOVIaS. . . .. oot e e e e 231
ROULING TIPS . . oottt e e e e e e e e e 232
LA EXOICISE . .t 233

Appendix A

Routing Configuration . . ... 235
OB ECHIVES . . . 235
Creating Net ClasseS . .. oottt e e e e 236
Creating ClearanCesS RUIES. . . . .. .. i e e e e e 237
Setting Net Classto ClassRUIES . ... ... oo e 238
AsSigning NetSTtoO Net Classes. . .. ..ot e 239
Creatingan Active Scheme . . ... ... 240
ROULING Parameters . . . ..o e 241
SchemeUsage EXample. . ... ..ot 246
LAl EXEICISE . .ot 247

Appendix B

Signal Integrity ROULING. . . ...t e e e e e e 249
OB ECHIVES . ..o e 249
ROV B . . o 250
Nt OrEr . . .o 255
Netline Manipulation. . . ... ... o e 257
ViUl PiNS . 258
Maximum Length . ... ... . 259
Matched Length. .. ... ... 260

6 Board Station RE



Table of Contents

Editor Control — TUNINg. . .. .. oot e 261
Differential Pairs . . ... ..o 262
Parall el iSm . . 263
StUb Length . ... 264
VIa COUN . . . e 265
Delay FOrmMUIES . . . . ..o e 266
Delay Formulas— Sourceand Cell References. .. ... i 269
Delay Formulas— Non-Source “From” and Variables .. .......................... 270
Delay Formulas— Examples . .. ... 271
Delay Formulas— Behavior. . . ... ... 272
Delay FOrMUIES . . . . ..o e e 273
Signal Integrity Routing Strategy . . ... ..ot 274
LAl EXEICISE . .o 275
Appendix C
JUMDEN S . o 277
OB ECHIVES . ..ot 277
Jumper Functionality . ... ... ..o 278
Define Default Jumper for Board Station . . ... 279
Define Jumper Geometry for Board StationRE ... ........ ... ... ... oL, 280
Placing JUmpersin LAY OUT . ... ot e e e 281
Invoking Board Station RE . . .. .. ..o 282
Editor Control — Jumper Tab . . ... 283
Placing the Jumper and Plow ROULING. . . .. .. oot e e 284
Modify Jumper Location or PiN SPacing. . . .. oo vt 285
Restricting JumpersinBoard StationRE .. .. ... ... 286

Board Station RE 7



Table of Contents

Board Station RE



	Table of Contents



