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Challenges

= Reduction of design-cycle time for
products that are typically designed
manually

= Optimization of space and layers to
produce competitive products
— Layer count = cost

— Small form factor with highest
functionality

= Engineer to designer communication
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Bus Routing

m Auto-routers:

— Are much faster than manual routing
— Produce electrically correct and manufacturable results

m But:

— Manual routing can produce denser and higher quality results

Auto-routers do this.
They route one net at a time.

Designers do this.

They recognize patterns and flows.
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Bus Routing

Typical Design Process me,rmm
= Design engineer ““”) /
— Typically sketches the physical bus systems and
sub-systems architecture on paper o M
— Specific placement and bus interconnect guidelines | “3"”3&

— Tries to determine if placement & estimated routing will meet delay
requirements

— May have to give guidance “over board designer’s shoulder”

m Board designer

— Looks for potential routing patterns and space that flow from
component to component

— Plans ahead, knowing why a particular group of traces must route
In a certain path on a specific layer (delay)

s — e .

Copyright ©2006, Mentor Graphics.



Bus Routing
Old methodology

Paper Planning Manual Routing
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Bus Routing

Topology-Driven Design with Engineer/Design
Collaboration

New methodology

Topology Planner Topology Auto-Router

Engineer Plan Auto-Route Result

Topology Rbute_r, Ju'ly 2006 Copyright ©2006, Mentor Graphics.



B Expedition PCB - Pinnacle C:\Demonstrationsibus_planneripcbibus_planner. pch - [bus_planner] g
EiIEe Edit Yiew Setup Place Route Planes ECO  Analysis Oubpuk  Window Help wy! 4,209,4463, 3,491.0746 dxdy: 1,653.4485, 644,845 (th) _ = ﬁ
= o @B & # D s O N ExPS E

11 Fird...

Both




B Expedition PCB - Pinnacle C:\Documents and Settings\...\pcb\bus_planner. pcb - [bus_planner] E]
File Edit Setup Place Route Planes ECO  An 4, 4,07

= o B R 3 = : [ 25 ol

18

SNl 2l ol 2l o Al ol ol ol ol o il il a2l a ol = |
Sl okl ik 2l ol al sl o} ol ol Al ol it b ol ol i ol ]
sl kil ol ol ] Ll ol i wl o K il ol ol ]
Ll i ] COOO OO L0 00 Ll

Ll =] Ll

=]
=]
=l ] L= a
S ak nl ] L n n nE  n i n nll n]f ] a

Ll ol u}
Ll o o}
L nll n)

COOO OO OO o000
OO LOOO o000
Ll ol ol ol o ol ]
COO OO OO 000
Ll n n nE i ol ) nl ]

Ll o o]
Ll o o]
Ll ul u]
Ll o o]
Ll ng ]

Lol = o]
Ll i ]
Ll o wl o] Ll
Ll ol ] o
Ll g nlf ] L]




.
ok

i

\ r P '} -é
1TI
P T 525
-'-. =
. ‘ .
IS 1 r
o r
B F il .
5 - L
[: : = = " b
— J ¥ 1 L ¥ &
T s i i,
; = ! o=
| i .- II.:; 1 3 - :
= k=1t !
a3 I L Top
— H 1 1 ! i x .
] i | 1 ol e | B F =
: i : ot
i o |
. ili T " l__...? '_L'F:::hlh:
S 0 (g ain e
r
- i =
%:5 s : - ]
P
; I'| — 1 rie i
+i 1 - -
- [ ] ] =
s u
: T '=_
. 1 or g
' £l I T ur LT -_.;—\.' [ =]
- _'”ﬁﬁ;‘ ) T
o] x il
" [ 1 |:-? -,\_ I| . #. ]
: -— - '
ke |
T i
e e e e e

'ﬂ}ﬂ}ﬂ-i}l}ﬂ-l}l}l}-ﬂﬂ{lﬂﬂﬁﬁ.ﬁﬁ&"ﬂ-&*}l}ﬂﬁ-ﬂﬂﬂnl
I e e e e R R o R s R R R e L e+ |

o,

o] Lol Ea gt s g ] )2

2]
e

o O g e

O D0 DD

T

COCOQOQA QA QG OOOOO OO0 000000000l




Special Routing Controls
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Auto Route

Pass definition: Effart
Pags | Pass Type | Items to Route: | Order | Stat [ End [ Mow | Layers | via Grid | Rte. Grid] Fix [ Pause |
|Straight Line Interconin... | Al Nets At 1 3 | [AllEnabled |[Default]l |[Defaul] [T [T |
Buses with Path 1 [Default] |Defaul) [~ [T
1 [
Tune Delay Tuned Nets 1 [Default] | [Default)

= Bus with shielding

Options Considered | Atterpted | # Fouted | ToTry | Opens | % Routed | Wias | CPU (k.. | CLK [himes)
I Raute during Fanaut [for microvias]) | Effor: [B62 0 662 E62 0.00 0 00:00:02 | 00:00:02
[ Sawe design befare starting Route Total 12323 215 EE TBIGTE | W
™ Allow "Cleanup! if not routed 1002
Scheme: |Local bus_route j .|l ¥
AuteSaveinterval [0 [min) ‘
@lo|m=] | __tee | B

Buses
Buses Bits_|lm
Ma_DATA B
Ma_DATA C
MA_DATA_D
MA_DATA_E
Ma_DATA F
MA_DATA_G
MA_DATA_H
PCI2
PHY_Rx[7:01
Wi 24:31)

T

[

ENEEEEREEE

Path Segment

* Packed 1 Tune ¢ Unpacked

Bit width: |16 -

¥ Bus Shielding

Exterior and every |4 bits
Net: |AGND hd
Net Class: | (Detfault) hd

ooy | Close Q
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Special Routing Controls

s Designated high-
speed tuning areas
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Special Routing Controls

1 o PSSR
m Target areas for non- / B
bus routing control p (T
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Special Routing Controls

Display Control - bu... E\E|@

Laver | General | Pat | et | Hazard|

Placement layers: [ F

= Routing bias e
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4 s ~m
I l I l Buses
- | O
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v Lol i ||| Ordered & Routed Netlines
R || Ordered & Open Netiines
Path Sieqment [ | |4 Dpen MS T Netines
Netlines From Traces [

Netines From Buses | I¥,
Netlings Fram Route Targets )
[ Classlines
Netlines of Classlines [
||

V| Urpacked Areas
¥ Bus Paths
Active Only [l
V| Target Areas
| Route Tagets
||
| Jumper
™| Test Point v

ax_____ -lsiol

" Packed " Tune & Unpacked

Bit width: |E4 -

r

Exterior and every bits
et
et Class,
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3 82388
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Unpacked Arsas
Enable routing & disction

Enatle Layer ~

E Layer default
v 4 Unbiased
¥ 5 Unbiazed
&p Laper default

Layer default
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Design lterations and Reuse

: Design
= Topology plan and routing Database
becomes part of design database
— Design team can iterate to best |
solution without re-entry — S G C
performance and cost

optimization Layout
— ECOs are easily implemented -
reduced design cycle time Topology Plan
— Database can be re-used in future s

products, “design reuse” —
productivity and quality Constraints
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Japanese Computer Supplier, Challenge

Increase in high-peed nets is requiring more time

H
In analysis and verification
s Result: Trend to longer design cycle time, missing
time-to-market windows
High- :
Before | [BESIIENY Speed Layout High-She
. Verification
Analysis
High-

Design Speed Layout High-Speed
Analysis Verification

Design Cycle Time Increases
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Solution Approach
Reduce manual layout time by 50%

= Worked with Mentor to develop “Topology Router”

s Mimics expertise of CAD designer with speed of
auto-router

Auto-Route Result
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Results with Topology Router

“With the Topology Router technology, we will reduce our layout
time by at least 50%o, allowing more time for hlgh speed verification,
and still meet our time-to-market schedules.”

- Japanese computer supplier
\ High-
Before | BIESI[e]y Speed Layout
Analysis

High-Speed

Verification

_ High- High-Speed
Design Speeq Verification
Analysis

High-
Design Speed Layout

High-Speed
Analysis Verification

Reduction
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Benefits of Topology Router

m Reduced product design cycle time — capitalize on
auto-routing speed

= More compact designs — mimics the expertise of an
experienced designer

— More functionality in smaller spaces

= Higher quality designs ”
— Manufacturability
— Performance

m Efficient re-use of design databases in future
products

= Engineer to designer communication — no more
paper or over the shoulder!
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