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How to Route and tune high speed
topologies with xSignals

A look at xSignals in Altium Designer.
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A

e

PCB

Nets (in review)

TApply X Clear % Zoom Level.

In the PCB Panel, under the Nets section, we  [ESEEEREEEEEEE

can see net information, including:

- N et N a m e 1421 Mets (1 Highlighted)

*  MName Mode Count  Signal Length (mil]  Total Pin/Packag... Routed Length (mil) Unrouted (Manhattan) (mil) Estimated Length...
[ JoDRrR3 D18 3 n/a 0 27.839 80287 799.764

- Routed Net Length: The routed track length jsges

DDR3_D20 = n/a 27.833 1442555 1147.378

o o Q

27.839 1457.909 1176.314
27.839 1204445 1087.053
27.839 1223.578 1090.741
27.839 1003.46 859.497
27.839 1017.239 862.843
1040.94 961.428

that does not sort out overlapping ooz 3 e

o o Qo o o

DDR3_D25  : /
Seg I ents- DDR3_D26 :I:':
9 Primitives (0 Highlighted)

Signal Length: A calculated distance that —

u2-2 BOTTOM

(=]

X3-2 BOTTOM

provids an accurate calculation length of '

C133-2

o o o

C190-2 0 TOP

routing between two pad objects, excluding & cist2 Toe
track overlaps in the total, and handles fills, 2
via lengths.

o o o o

For more than two connected nodes, this will display n/a.
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Nets (in review)

- Signal Length: The Signal length is
automatically generated, and we have no
control over it. Well are going to learn how to
setup our own “Accurate” length using xSignals
in this discussion.

- More info: You can read more about Nets in
the PCB here:
https://www.altium.com/documentation/18.1
/display/ADES/PCB Pnl-PCB((PCB+-+Nets)) AD



https://www.altium.com/documentation/18.1/display/ADES/PCB_Pnl-PCB((PCB+-+Nets))_AD
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Length Tuning:

- For signals that need to travel from a source component and arrive at different
destinations at the same time will need to have their routed tracks the same
length. This is done using various Length Matching techniques.

- More info:
https://www.altium.com/documentation/18.1/display/ADES/((Length+Tuning))
AD



https://www.altium.com/documentation/18.1/display/ADES/((Length+Tuning))_AD
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Length Matching Rules

Length Matching Rule:

- In Altium Designer, a Matched Length Rule can be defined which
defines the allowable range of the track lengths (Design » Rules »
High Speed » Matched Lengths) for the specified nets.
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Length Matching Rules

The rule interprets lengths from all the routed nets referenced by the
rule as follows:

Matched Net Length’s Min Limit = Longest Net — Rule Tolerance
Matched Net Length’s Max Limit = Longest Net
(constrained by the length rule)

Valid Range = Highest Min Limit to Lowest Max Limit
(most stringent combination of Length and Matched Length rules)

Target Length = Lowest Max Limit
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Matched Length Rule:

“Group Matched Lengths”: Set the target for all nets targeted by the
rule, looking at the longest net length to set the maximum.

“Within Differential Pair Length”: Matched length is between the legs

of a differential pair.

Tolerance: Provides the amount of variance from the total routed length by
up to this amount. The target length range is defined by the equation:

(Longest Length - Tolerance) < Current Length < Longest Length

https://www.altium.com/documentation/18.1/display/ADES/PCB Dlg-
MatchedNetLengthsRule Frame((Matched+Lengths)) AD



https://www.altium.com/documentation/18.1/display/ADES/PCB_Dlg-MatchedNetLengthsRule_Frame((Matched+Lengths))_AD
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Interactive Length Tuning

- When length tuning (Route » Interactive Length Tuning), selecting a track
to tune, a length gage is displayed showing the Min/Max Length,
estimated length, and the target length.

Pressing the Tab key, the Min and Max Limits will be displayed in the
Properties panel.

In the PCB Panel (Nets section) the net length is color coded for easy viewing.

- No highlight color = length is within tolerance.
highlight color = the route length is less than the rule minimum.
- Red highlight color = the route length is greater than the rule maximum.
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Interactive Length Tuning

8 Mets [1 Highlighted]

Mame Routed Le... Estimated L...

&

[ Jucobeo 70207 70.207
[ JicopB1 68944 68.944
| | LCD_DB2 62781 67.723
[ Jucoopes o 60.45
[ J.co_pe4 52.556
[ J.co_pbses 51.313
[ Jwco_pes 50.063
[ Jwco_pe? 48.82

4 Primitives [0 Highlighted]

Type Mame Component
Pad RAZ-7 RAZ

Pad U117 U1

Track Width=0.2mm (190

Track Width=0.2mm {1593

S5ignal Length [ Unrouted (Ma...
70,207 0

Layer Length {mm]
Top Layer O

Top Layer O

Top Layer 5.551

Top Layer 5.556

Length rule min-max values

Current Estimated Length

Current Routed Length

§2.781mm
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V7

Properties

Inte ra ctive Le n gth Tu n i n g Interactive Length Tuning Components (and 12 more) ' ¥ ¥

Q, Search

There are three ways to define the

length limits when tuning: 4 Net Information

NetName DQRO7
- Manual

- From Net
- From Rules

Net Class N/A

4 Target Length

Source

[ W ELUE] From Net From Rules

Display Name Min Limit Max Limit
Matched Net Length rules
MatchedlLengths_DATA_BLO 16.985mm 17.005mm

Target Length 17.005mm

v C(lip to Target Length
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Interactive Length Tuning

. _ . 652 245mil
During routing, display the length gage by | 600.47mil
ATmi

pressing Shift+G Omil
If no Length Matching rule applies, the
min/max will display 0/Current length or 0/0.

During Length Tuning, the
Min, Max, and target
lengths are shown.

A very old Length tuning video, but great information: http://videos.altium.com


http://videos.altium.com/trainingcenter/player.html?ep=1047
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Accordions:

For length tuning, accordions are the length of track added to the
route to increase the length.

- Style: Mitered Lines/Arcs or Rounded. (Space Bar to cycle)

- Interactive Routing: When routing, accordions can be added by
pressing Shift+A.

- Tab: pressing Tab during a tuning / Routing command, will display
its properties in the Pattern section, allowing adjustments.
amplitude, gap, and miter. Shortcuts are listed in the Panel. During
the command, you can press the ™~ to get a list of shortcuts.



2,

Accordion Object:
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For length tuned tracks, an accordion control object gets added with

the length tuning. is control appears as a bounding box around the

tuned section. Modifying an accordion:

- Double-clicking: Select an accordion to edit its properties in the
Properties Panel.

- Dragging: Dragging the sides or vertices of the accordion object will
adjust the added tuning and scale accordingly.

Currently, accordion control objects are not added when tuning Differential Pairs:
(https://bugcrunch.live.altium.com/#Idea/8016)

More Info: https://www.altium.com/documentation/18.1/display/ADES/PCB Obj-
Accordion((Accordion)) AD



https://bugcrunch.live.altium.com/#Idea/8016
https://www.altium.com/documentation/18.1/display/ADES/PCB_Obj-Accordion((Accordion))_AD

>
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4 Met Information

NetMame DQR19

Met Class MN/A

Accordion Object:

4 Target Length

Source

Shown selected with o oo Rl
prope rties Showing D::l:::z:mgth . Min Limit Max Limit
in Properties Panel. ' '

Matchedlengths DATA BL2 651.458mil 652 245mil

Target Length  652.245mil

Clip to Target Length

“ Pattern

Style

Mitered Arcs Roundead

+

Max Amplitude

Max Amplitude 20.03mil Increment  10mil

Gap 10mil Increment  10mil

Miter 3% Increment
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V7

Accordions: 4 Pattern

The Accordion style can be 90, i

mitered with lines or
serpentine.

- When using miters, the o J—

Space is the inner gap, and KR :pac:
the miter is represented as a

percentage of the space
length value.

Mitered Lines Mitered Arcs

Max Amplitude Increment 0.05mm

Space Increment 0.05mm

Miter Increment
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Accordions:

So, what value do you use for the miter
percentage?

- Typically Space = 3-5 x Width, Miter
>=1.5x W and Top line is 1.5 x W.

> 1.5 x Trace Width
> 5 x Trace Width

- The Texas Instrument’s USB3 guide
recommends that the space is 5x the
width, the length of the inner bend is
1.5x the trace width, and the inner
segment’s top of the bend is 1.5x as > 1.5 x Trace Width
shown.

- Extra reading: https://docs.toradex.com/102492-layout-design-guide.pdf



http://www.ti.com/lit/an/spraar7g/spraar7g.pdf
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xSignals:

An xSignal is defined as a path for a signal to travel between a source and

destination (pin pairs), and can include termination components as well as branches
(Balanced-T or Fly-By).

- Virtual Net: Similar to the Signal Length calculation, but differs that xSignals can
be created and used for accurate route measurements.
- Creation: xSignals can be created with or without routing between the selected
pin pairs.
- xSignals can be created from selected Pads, components or the xSignal
wizard.

- xSignals will follow the routing topology set for the selected nets.
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xSignal Creation:

Accessing the xSignals menu (Design » xSignals), depending on what is selected will
affect available menu options...

- From the Menu:
» Run xSignals Wizard
» Create xSignals
- With Pads selected (from menu or right-clicking on a selected pad):
» Create xSignal from selected pins
- With Components selected:
» Create xSignals between components
» Create xSignals from connected Nets

More information:
https://www.altium.com/documentation/18.1/display/ADES/((Defining+High+Speed+Signal+Paths+with+xSignals)) AD



https://www.altium.com/documentation/18.1/display/ADES/((Defining+High+Speed+Signal+Paths+with+xSignals))_AD
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xSignal Panel:

There are three regions in the xSignal section of the PCB panel:
- xSignal Classes

- xSignals belonging to the selected class
- Primitives in the xSignal (pads, tracks, arcs, and vias)

In the xSignal section of the PCB panel, we also see Signal Length, Routed
Length, Unrouted Length, and Total Pin/Package length.

Similarly to the Nets section, for Length Matching rules we will see the
nets lengths change color based if they are , longer, or in the target
length range as we saw earlier.
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PCB v ® X [EExsing_selected.PcbDoc =2 PC4-SODIMM_V200_RC_A2.PcbDoc *

xSignals o

T Apply T Clear ® Zoom Level...

Dim ¥ «~ Select Zoom ~ Clear Existing

xSignal Panel: [

DATA_BL7
DATA BL6
DATA_BL5
DATA_BL4

Shown, for the

DATA_BL2

selected Net signal, &%

ADDR_PP8

all primities are

11 xSignals (1 Highlighted)

. . *  Name Node C... Signal Len... Total Pin/... Routed Le... Unrouted ...
sown. Clicking the o e O
. [ Joqoz B0 4 17002 0 17002 0 11 xSignals (1 Highlighted)
S h OW n Od es O n Iy Wl I I [ Jocoz o 4 17.004 0 17.004 0 *  Name Mode Cou  Signal Lengt... Total Pin/Pac.. Routed Lengt.. Unrouted (M...
[ Joqo4Blo 4 17003 0 17003 0 [Jm BLO 4 17.005 a 17.005 0
. [ Boaos Blo 4 17003 0 17003 0 = - - .
= : : 3 :
Only d |Sp|ay [ Joaos BLo 4 17005 0 17005 0 I_Boao1 8o 4 1/ 0 7 o
[ Joao7 B0 4 17002 0 17002 0 [ §ooozBLo 4 17.002 0 17.002 0
d P d [ Jomoslo 4 170 S HEQULE ! I Joaoasio 4 17.004 0 17.004 0
C O n n e Cte a S . Delete Edit Refresh i LI DG':“'J- BLO A 17.003 0 17.003 0
31 xSignal Primitives (0 Highlighted) 8 [—] DO05 BLO 4 17.003 0 17.003 0
Net Primitive S u
DQOO Pad X1-8(2.575mm,1.365mm) on BOTTOM Delete Edit Refrash
DQO0 Track (2.575mm,1.365mm)(2.575mm,2.975mm) on BOTTOM v%
DQO0 Track (2.575mm,2.975mm)(3.2mm,3.6mm) on BOTTOM 4 XSigI'I-M Primitives (0 |‘|IQ|‘|”Q|"ITE'E”
DQoo Track (3.2mm,3.6mm)(3.77mm,3.6mm) on BOTTOM Met HEETo
DQO0 Track (3.77mm,3.6mm)(4.056mm,3.886mm) on BOTTOM % Lt
DQOO Track (4.056mm,3.886mm)(4.056mm,4.275mm) on BOTTOM D00 Pad X1-8{2.575mm,1.365mm) on BOTTOM
DQO0 Pad R32-1(4.056mm,4.275mm) on BOTTOM DO00 Pad R32-1{4.056mm 4.275mm) on BOTTOM
A pad R32-24,056mm.5.023mm) on BOTTOM DQOOR Pad R32-2(4.056mm,5.025mm) on BOTTOM
DQROO Track (4.056mm,5.035mm)(4.056mm,5.376mm) on BOTTOM 5 R s 5
DQROO Track (4.056mm,5.376mm)(4.46mm,5.78mm) on BOTTOM DOOOR Pad D2-B7(8.073mm,10.517mm) on TOP
DQRO0OO Track (4.46mm,5.78mm)(4.46mm,6.13mm) on BOTTOM =
DQROO Track (4.291mm,6.299mm)(4.46mm,6.13mm) on BOTTOM g
NORNN Track (4 29Tmm A 299mm\(4 29Tmm 7 4238mm) an ROTTOM = ' ﬁhl:l'ﬂl' nogdes I']"II'_I..'

Show nodes only
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Pin-Package Delays:

- To account for the length added from routing inside the chip package,
most manufacturers will supply a pin package length.

- Adding a pin package length to your footprint will add the total
package length to the calculated signal length when a single track
connects to it (flyby topologies are excluded).

- The length can be define at the schematic level (recommended), or
directly in the PCB.

- The Intel Memory Interface Handbook recommends including
package delays for speeds greater than 800MHz.

Extra reading Pin Pairs:
https://www.altium.com/documentation/18.0/display/ADES/PCB Cmd-ManagePinPairs((ManagePinPairs)) AD



https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/external-memory/emi_plan.pdf
https://www.altium.com/documentation/18.0/display/ADES/PCB_Cmd-ManagePinPairs((ManagePinPairs))_AD
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A B SCHLIB List
Pin Designator Pin/Pkg Length
10.2020] |
10.1015 . Object Kind X1 ¥1 Orientation ~ Name Show Name  Pin Designator  Show Designator  Electrical Type  H
9.9575 . Pin Omil -400mil 180 Degrees GND o Y15 o Power
10.1635 Pin Omil -400mil
14.5694 Pin Omil A00mil
14.3239

Pin-Package

Edit all objects current compenent include only Pins

Smart Grid Paste *

Pin Omi ~400mil 1 ‘
Pin Omil -400mil #* Header Row No Header Row
Pin Omil -400mil
Pin Omil -400mi

Omil A00mil

Omil -400mil

Omil -400mil

Omil -400mil

Omil ~400mil

Omil 400mil

Omi ~4100mil 1
Pin Omil -4100mil

[)e|a S
ys:

-
Smart Paste In

Pin Omil =4100mi
Pin Omil -4100mil
Pin Omil 4100mi
Pin Omil ~4100mil

Pin Omil -4 200mil
Pin Omil 4200mi Choose an attribute from the Schematic Library List view
Pin Aimi ATl 1

Panel
.

10SX066NF40 @ Choose Visible Calumns

Pin Designator 2 Pin/Pkg Length
1517 of 1575 Objects (1 Selected) Show Name  Pin Designator  Show Designator  Electrical Type  Hide Hidden Net Name  Owner  Pin/Pkg Length
v M21 v Input 10.2020
- Ma22 v Input 10.1015
. L22 ' " Input 9.9575
K22 : Input 10.1635
: Power 14.5694
= 14.3239
10.7303
10.4846

Reset All

]
N
]
N
]
N
]
N
]
N
]
N
]
N
]

SchlLib List ool |
N
]
N
]
N
]
N
]
N
]
N
]
N
]
N

Cancel

Package download for Arria 10



https://www.intel.com/content/dam/altera-www/global/en_US/others/technology/signal/board-design-guidelines/downloads/arria-10-netlength.zip
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xSignal Wizard:

The intent of this wizard is to automatically create the xSignals,
Matched Length Groups, Diff Pair Matched Lengths.

- xSignals Wizard: allows creating:
- DDR3/4
- USB 3.0
- Custom Multi-Component Interconnect
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xSignal Multi-Chip Wizard [mm]

Select the Circuit

° °
°
XS Ig n a I WI za rd L Choose a circuit type or use Custom for general multi-component xSignals

D D R 3 Selected Circuit

@® On-Board DDR3 / DDR4 il

Memory
Devices ...

Supports Flyby or Balanced T.
For Balanced T topology, at o e
the separation point, signals s e

Controller

must use a special single pad
Component to define the Address/Cmd/Ctrl Match Length Tolerance  0.5mm

Data Bus Width (# of Data Lines in each Byte-Lane) 8

Data Byte-Lanes Matched Length Tolerance  1.5mm

Clock Within Diff Pair Length Tolerance  1.5mm

split point.
D O n Ot u Se # i n n et n a m e S a S ’II\I.O;ZZress Group: A Matched Length rule set will be created for each Fly-By set from the Address,

Command and Control signals. Multiple clocks will be accommodated.
2. Data Group: Multiple Byte-Lane Matched Length rule sets created based on the Data Bus Width.

t h i S re p re Se nts t h e b a n k 3. If the Clock is to be routed longer than the Matched set to center the eye on the sample, then after
routing and tuning the Matched set, lengthen the clock as described in data sheet.
number when defining.

4. Pin-Package lengths will be included for the source and target pins in the length calculations.
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DDR3

Click the Analyze button
once net names are filled in.

Use # to represent the banks.

Use * and ? Wildcards when
necessary.

Click the Modify Nets to
add/remove nets as
required.

On Data source page, click
the Create Datasheet to get

detailed output of generated

xSignals.

Altium Designer xSignals

xSignal Multi-Chip Wizard [mm]

On-Board DDR3 / DDR4 - Address Group

ntifier

P[#]

Clarify Existing Net Names

On-Board DDR3 / DDR4 - Data Group

Modify Nets in xSignal

Cancel
DATA_BL[#]

Clarify Existing Net Names

Data

Analyze Syntax & Create

Create Spreadsheet.,

xSignal Multi-Chip Wizard [mm]

Created with 1

Finish
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®Signal Multi-Chip Wizard [mm)]

[ ] [ ]
XS Ign a I WI Za rd : USE 3.0 - Select the Source and Target Components

One controller and {(optionally) multiple cannector companents will define the signal routes

USB 3.0

Controller u Min Pin Count: 30

Source Component (1 selected)
Name Schematic Description Footprint Description Pin Count Layer

- The USB Wizard will add length s T . -
matching for the diff pairs.
- Allows selection of multiple

connectors

Connector | Min Pin Count: 10

- Tl U S B 3 refe re n Ce : Target Components (3 selected)

MName Schematic Description Footprint Description Pin Count Layer

http://www.ti.com/lit/an/spraa b s .

CON_THRT_USB3A_F3 15 TOP
r7g/spraar7g.pdf

5 CON_THRT_USB3A_F3 15 TOP



http://www.ti.com/lit/an/spraar7g/spraar7g.pdf
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xSignal Multi-Chip Wizard [mil

xSignal Wizard: xSignal Routes

Please check signals you wish to create automatically

Custom Multi-Component Interconnect

\~ ]| Show all alternative paths

- Looks at all signals between source and e e
+  KMajn 20UNCe Fin Wooes
target components. ¥ NetC_PPS P3_1.1 (NetC)
o o NerC_PP& P3_1.1 (Nerl)
- Allows to select specific nets or use a net 4 NetC_PP7 P3_1.1 (NetC)

class to constrain nets to include.

- Generates Length Matching rules for the
generated xSignals.

- For signals that branch, enable the
Alternate Path checkbox to see all routes
between the source and targets.
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* % X FEMinPCPebDoc * *Signal Multi-Chip Wizard [mm)]
= Mini oc

Select the Circuit

Choose a circuit type or use Custom for general multi-component xSignals

Tapply T Clear ® Zoom Level..

Dim ~ Select | Zoom ' Clear Existing e Selected Circuit
26 Net Classes (1 Highlighted) On-Board DDR3 / DDRA Custom MuithComponent Itesconnect
[ ] LUSR3_diff.

uUse3 | I
5P
PCIE_Upr . I

PCIE TX.C o Custom Multi-Component
Interconnect

The MiniPC has a

EMET_HPS Select The Source Component
DDR4_SODIMM_BYTELINET The component pins will become the sources of the signal routes

Mmultiolexed USB. TR : Sl
L Name Node ... Signal ... Tot... Unroute.
[ Yisas r Source Component (1 selected)

= Name Comment Description [T
:! USBS—TKE o 10ASOEENIF40E2SGE2Z  BGA Component U1-T0ASO66N3FA40E2SGE2 (82.194) 76.939mm) on 1_Tep 1517 1_Top
[ UsB3 BE2 LTMAGT6IV#PEF BGA Component U23-LTMA6761Y#PBF (141 4mm, 14JlEm) an 1_Top 144 1.Top

i 467 TIVE GA nent U10-| # (14644mm,7] [Smin il
USB3_BEO LTM4677IV#PBF BGA Component U10-LTM46. PBF (146.44mm,; mm) on 1_Top 144 Tof

Run xSignal wizard &

[ use3 026 i Select The Source Nets
| usea wake 2 62708 o e it i e i e 0 S s
78.856 62919

Custom multi- e e —

Source Nets (45 selected)

bin
3321 Primitives {0 Highlighted) Pad UT-AUT7 (73104599390 on 1 Top
Pad U1-AVI709.134mm 835 on 1 Top

Type Name Component  Lay Length {mm) Pad U1-AU16(78.194mm 59.939mm) on 1_Top.

Via (303.7mm, 198 MultiLa\0.502 Pad U1-AW16(78.134mm,57.939mm) on 1 Top
X Pad U1-11770 10amm 5 939rmm) on 1. Top.

Via (304.6mm, 198. MultiLay0.502 P gmion sl B 5 Weadl B
t X Pa CBE Ban o 9 oL

Via (305.1mm, 198 MultiLay0.502 ¥ B AN h

Pad U1-AJ18(80.194mm67.939mm) on 1 Top
Pad U1-AK18(80.194mm 66 939mm) on 1_Top

Pad U1-ALTB(80.194mm 65.939mm) on 1 Top
n e rCO l l n e C [] xSignal Multi-Chip Wizarclilim] xSignal Multi-Chip Wizard fmm]

Select Destination Components xSignals Length Tuning

components will bacdre the destinatiol Automatically create rules to align the length of created x

O l I r‘C e [] l | I you want to automatically create rules to align the length of created xSignals?
No, | don't want to tune the length of my xSignals
° Destination Components (1 selected) L eOTTOb Y XAQ

Name Comment  Description
U FT601Q LCC Component U33-FT601Q (90.3mm,24.8mm) ofill Top
You can select only some signals here and return to this page later (processed signals will appear highlighted)

xSignal Multi-Chip Wizard [mm] il 45 seleciad
e e C e a S S < ‘ + xSignal Source Pin Passives  Dest Pin Signal Length (mm)  Routed Length (mm)
xSignal Routes X < 6

USB3 D5 PP1 U1AHIT (USB3_D6) s 78794 78794
Please check signal sh to create automatically \ ¥ USB3.D2 PP1 U1 AHT8 (USB3_D2) u ) 78318 78318
¥ USB3_DO_PP1 UTAH19 (USB3_DD) 3 3 78094 78.094
v USB3_D8 PP UTAIT6 (USB3_DB) 78875 78875

% UsB3_D1_PPI UTANS (USB3 DY) U3341 (USB3_DT) 78267 78267
Grouped alternative xSignals (45 selected) ¥ USB3_D9 PRI U1 AK16 (USB3_D3) 3.09) 78786 78786
Default xSignal Source Pin Passives Dest Pin ¥ USB3.D7 PP1 ULAKI7 (USB3 D7) 78675 8675
Us83_D6_PP1 U1AHTT (USB3_D6) U33.46 (USB3.D6) ¥ UsB3.D4 PPI UTAKIB (USB3 D4) 3344 (USB3_ 78367
USB3_D2 PP1 U1LAHTE (USB3 D2) U33.42 (USE3 D2) USB3_CLK_PP1 ULALTT (USB3_CLK) 33,58 (USB3_CLK) 8 78.44
UsB3_D0_PP1 UTAH19 (USB3_DO) U33.40 (USB3_DO) USB3 D5 PP1 U1AL1B (USB3_DS) U3345 (USB3_DS) 7 78595
USB3_DB._ PP U1AIE (USB3_DB) 13350 (USB3_D8) USB3 D13 PP UTAL1S (USB3_D13) U33.55 (USB3_D13) 8 78762
USB3_D3 PP1 ULANS (USB3 U33.43 (USB3.D3) USB3_D17_PP1 UTAMI6 (US83_DIT) U3361 (USB3_DI7) 78
USB3_D1_PP1 UTANS (USB3_D1) U33.41 (USB3 D) 11SR3 N1R PP1 111 AM17 1SR DR 1R AN 1ISRY DIRY 1 7
USB3_D3_PP1 UTAK16 (USB3_D3)
USB3_D7_PP1 ULAK17 (USB3_D7)
USB3_D4_PP1 U1AK1B (USB3_D4) 2 U33.44 (USB3_D4)

# Yes, | want checked xSignals to have the same routed length

¥Signals Class Base Name:  xSignals_USB-U1_U33_MatchLengthsClass

Matched Lengths Rule Base Name: [MatchLengths xSignals_USB-U1_U33

Add USB in generated names to help differentiate)

Cancel
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