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Diff. Pairs HIE 474
« StLO| Diff. Pairs 2.2 HABSIIA RS Wireo| HIEF S U “HIET P, "HET N"Z UHCt
+ O|ZS0] Diff. Pairs B TX1 OUT0L.2 A7g3ka{H, 11to] 240f B3N oale} o] HEHL It
“TX1 OUTO P" “TX1 OUTO N"Q=Z Q2{strt
- HEF P  TX1 OUTO P
- JEE N TX1 OUTO N

3| 29N Diff. Pairs2 HHSIIN} 8H= 319]| < Place » Directives » Differential PairS HA|SHC}
o HHEHT Wire 9o M7H HE

TXI OUTO P = v+ L EE X - - . A0,
TX1 OUTO N == @ Parameter Set
o HHHO Diff. Paris HIET} Eet= =1 Blanketo] & & X Generic No ERC
- N P —
aas " Blanket
TX1 OUTO P "] Compile Mask
TX1 OUTO N
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Parimeter Set

 Generic No ERC

—@Parameter Set <= Differential Pair
| Blanket

“ | Compile Mask
T+ ikl ExL+ @ ADO
4 A | A A A A A

{1) Parameter Set

— N % Generic No ERC

N‘ Wifferential Pair

i“ | Blanket
“ | Compile Mask

T+ iikEfxL+ wmeo ] AD
4 4 4 4 4 4 a4 a

{1) Parameter Set
A X Generic No ERC

<> Differential Pair

[*] Compile Mask

Albium.

 Parameter Set
« PCB A 4] A7

+ YIE Z2HA 7

« Differential Pair &7
« OJIHANE o] 27
« PCB AH 74! &7y
- S22 4
o 43 A 47H
o Omed oo S2fA M7
* Blanket

« T AAS HEAFLA Y O Blanket 20l 2] 2GS

EAF
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- Differential PairolAl Z2H| 74 ! Classes 4’85t '
« 29|l Differential PairQ| PropertiesO|A 74} 5 A 52 THsot 40| 9 HEO| WEH L 2 M7
- o) 2l Z=0fA PCBE Z 13t HESHA 3 PCB A HAA A (1~4)
* Rules : Differential Pairs Routing / Length Constraint / Matched Net Lengths &7
« Classes : TX1_Diff22HA /8 (Diff.Pair Net Class EFR!)

4 Classes

? +‘ [j‘ lgl L k‘ %‘ }m‘ :i‘ m}‘ {D, A‘ m‘ Differential Pair ponents (and 11 more) ' [~
Differential Pairs Routing [Pref Gap = 0.2mm Min Gap = 0.2mm Q Search
Length Constraint [Min Length = 55mm  Max Length = 60mm)|
Matched Net Lengths [Tolerance = 1mm]| * Location
DifferentialPairClassName: TX1_Diff " Properties Design Rule ‘3 X
== Pl 4 Rules
} Name 4 Value
| 1 OUTO P | 2 TX1 OUTO N —— . e .
‘ X1 OUTO N } 3 TXI OUTI P Differential PBII:S Routing Pr.e Gap = 02mm  Mi...
| | ) TX1_OUTI N
| | TXIOUTI P °
|
} X1 OUT2 P | g TX1 OUT2 N
i XL OUL N | 7 %ii 88}: }1; Times New Roman, 10, Bottom-Left Other
i | ; TX1 CLK P ad |78
| | CIK N :
| ] 10
| |
‘ ]

Diff. Pair Net Class 7}

Class Name Class Type
- Class Name : TX1_Diff
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$|2=0|A PCBZ XI5 HEZA N PCB MHIAA (1/4)

« Design » Classes...E A3iotL},
- WA SHA EH‘"_||°1|/\'| EEH 7"'?/“7‘“_'?_'?53}'1}

= 1— O 1

» 3|2of|M ZTI3H TX1_Diff 22 A= Differential Pair ClassesOl|A| 2¢1eh 4 QI
o TX1 DIﬂC%EHA LA ) B2 S| [ x |
o TX]__CLK 4 G Object Classes o 22 2z

4 z2/Net Classes

TX1_OUTO =t o

4 Component Classes TX1_CLK
X1 OUT1 L1DFf Test ” TX1.0UTo0
_ 2 = <All Components> TX1_OUT1
2 = <Bottom Side Component 5 TX1.0UT2
TXl O UTQ 2 & <Inside Board Componen TX1_OUT3
- : <Outside Board Compone

TX1 OUT3 sl

°
By s TX1_Diff ClassOl] =gt
4 <Component Layers> EI D|fferent|a| Palr EE

&7 <Electrical Layers>
&7 <Signal Layers>

4 [2/Pad Classes =
O <All Pads>

4 [=«/From To Classes ¢=
o <All From-Tos> . . > . . .

4 = Differential Pair Classes TX1 lef gl E 0'" A‘I = 7I-°L|. Di ff . Pal r
P TX1_Diff -

.* <Al Differential Pairs> Class
= Design Channel Classes
4 [oalPolygon Classes
7 <All Polygons>
-:Structure Classes
4 =xSignal Classes

1= e (6 oK Cancel

4
e
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Ol PCB MYl (2/4)

* Routing - Differential Pairs Routing M=

Albium.

E I RAEAVES TS Ny s o

PCB & & = HE7| [mm] n
4 beDesign Rules 0|5 M HF E
» & Electrical <oSchematic Differer 1 v Differential Pairs RouRouting InNet('TX1_Pref Gap = 0.2mm  Min Gap
4 F5Routing > Schematic Differer2 ~ Differential Pairs RouRouting InNet(TX1_Pref Gap = 0.2mm Min Gap
v S Width ooSchematic Differer3 ~ Differential Pairs RouRouting InNet('TX1_Pref Gap = 0.2mm  Min Gap
¢+ % Routing Topology %Schematic Differer4 ~ Differential Pairs RouRouting InNet('TX1_Pref Gap = 0.2mm Min Gap
' Z=Routing Priority Z=Schematic Differer5 v Differential Pairs RouRouting INNet(TX1_Pref Gap = 0.2mm  Min Gap
* <%Routing Layers o Schematic Differer6 v Differential Pairs RouRouting InNet('TX1 Pref Gap = 0.2mm  Min Gap
* =Routing Corners FoSchematic Differer7 v Differential Pairs RouRouting  InNet(TX1_Pref Gap = 0.2mm Min Gap
* <oRouting Via Style <% Schematic Differer8 ~ Differential Pairs RouRouting  InNet(TX1_Pref Gap = 0.2mm  Min Gap
» =% Fanout Control ZoSchematic Differer9 ¥ Differential Pairs RouRouting  InNet('TX1_Pref Gap = 0.2mm Min Gap
“ F=Schematic Differer10 ~ Differential Pairs RouRouting InNet('TX1_Pref Gap = 0.2mm  Min Gap
“=Schematic Differential Pairs Routing_9 =5 DiffPairsRouting 11 v| Differen . .
<%= Schematic Differential Pairs Routing_8 Edit PCB Rule (From Schematic) - Differential Pairs Routing Rule n
s%=Schematic Differential Pairs Routing_7 These Values are Applied to All Layers
<= Schematic Differential Pairs ROUting*G Min Width ~ Min Gap Preferred Width ~ Preferred Gap ~ Max Width  Max Gap
=%=Schematic Differential Pairs Routing_5 0.2mm 0.2mm 0.2mm 0.2mm N/A 02mm
s%=Schematic Differential Pairs Routing_4
s Schematic Differential Pairs Routing_3 = s - = = —
“=Schematic Differential Pairs Routing_2 - o= = -
&= Schematic Differential Pairs Routing_1
<%=Schematic Differential Pairs Routing
S5 DiffPairsRouting Max Uncoupled Length 10 :
b @-SMT
» W Mask ~ 20| 2E49| 20| oot
' _lr Plane ) Load PCB Layer Stack and calculate track width values for:
* ¥ Testpoint ) Default Stack -
' M_anufadu"ng Min Width B3 Preferred Width 24 23 Max Width ) 3= Name
* “—~High Speed 02mm 02mm 02mm 02mm 02mm n,zmm-1 - Top Layer
» 2EPlacement 0.2mm 0.2mm 0.2mm 0.2mm 0.2mm 0.2mm 2 - Bottom Layer
» |I~-Signal Integrity
M=E 3 T 4. =3 B9l () Metric = el Ha
THE DAL (R)... SHH P Create Default Rules sto| ESpN g ‘

HANC

st
od
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» High Speed - Length Z| 4 /% U]

Albium.

4 & Design Rules o]
» & Electrical

= Routing
=~ SMT
® Mask
“IPlane
W Testpoint
» 7 Manufacturing
4 High Speed
Parallel Segment
El= L ength
Schematic Length Constraint_9
Schematic Length Constraint_8
Schematic Length Constraint_7
:Schematic Length Constraint_6
Schematic Length Constraint_5
Schematic Length Constraint_4
Schematic Length Constraint_3
Schematic Length Constraint_2
Schematic Length Constraint_1
Schematic Length Constraint
» —Matched Lengths
Daisy Chain Stub Length
Vias Under SMD
Maximum Via Count
Max Via Stub Length (Back Drilling)
» ZEPlacement
» [I~Signal Integrity

THE| OHHAL (R)... SHA (P).. Create Default Rules

PCB & & = HE?| [mm]
& T =9 g gy
Schematic Length 1 ~ Length
Schematic Length 2 ~ Length
Schematic Length 3 ~ Length
Schematic Length 4 ~ Length
Schematic Length 5 ~ Length
Schematic Length 6 ~  Length
Schematic Length 7 ~  Length
Schematic Length 8 ~  Length
Schematic Length 9 ~  Length
Schematic Length 10 ¥ Length

M2 3 THE AH.

bt
It

S

High Speed
High Speed
High Speed
High Speed
High Speed
High Speed
High Speed
High Speed
High Speed
High Speed

ZAE R

InNet('TX1.
InNet(TX1.
InNet('TX1.
InNet('TX1.
InNet(TX1.
InNet(TX1.
InNet(TX1_
InNet(TX1.
InNet(TX1.
InNet(TX1

54

Min Length = 55mm
Min Length = 55mm
Min Length = 55mm
Min Length = 55mm
Min Length = 55mm
Min Length = 55mm
Min Length = 55mm
Min Length = 55mm
Min Length = 55mm
Min Length = 55mm

4%
B

Nl
oo

Max Ler
Max Ler
Max Ler
Max Ler
Max Ler
Max Ler
Max Ler
Max Ler
Max Ler
Max Ler

bt
>.

| CH

55mm

60mm
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» High Speed - Length Z| 4 /% U]

PCB #& R = HE 7| [mm] “
4 & Design Rules 0| > =4 24 w4 HE ZA Rl &4
» & Electrical - -Schematic Matche 1 ~  Matched Lengths  High Speed InNet(TX1 Tolerance = Tmm
+ Z%Routing - Schematic Matche 2 ~ Matched Lengths ~ High Speed InNet('TX1 Tolerance = Tmm
y ESMT " ‘Schematic Matche 3 ¥ Matched Lengths  High Speed InNet(TX1 Tolerance = Tmm
» W Mask "~ Schematic Matche 4 ~  Matched Lengths  High Speed InNet(TX1 Tolerance = Tmm
» [Plane . Schematic Matche5 ~ Matched Lengths ~ High Speed InNet('TX1 Tolerance = Tmm
» ¥ Testpoint .~Schematic Matche 6 v Matched Lengths  High Speed InNet(TX1 Tolerance = Tmm
*  Manufacturing ‘Schematic Matche 7 ¥ Matched Lengths  High Speed InNet(TX1 Tolerance = Tmm
“ ~High Speed ‘Schematic Matche 8 ¥ Matched Lengths ~ High Speed InNet(TX1 Tolaranra = Tmm
- Parallel Segment ~Schematic Matche 9 ¥ Matched Lengths  High Speed InNet(TX1.To
* ~length :~*Schematic Matche 10 ~ Matched Lengths  High Speed InNet(TX1.To Skt Tmm
s Matched Lengths |
*“Schematic Matched Net Lengths_9 ® Group Matched Lengths
~—-Schematic Matched Net Lengths_8 L. . . .
“Schematic Matched Net Lengths 7 Within Differential Pair Length

~Schematic Matched Net Lengths_6
“Schematic Matched Net Lengths_5
-—-Schematic Matched Net Lengths_4
-~ Schematic Matched Net Lengths_3
~—-Schematic Matched Net Lengths_2
-Schematic Matched Net Lengths_1
.~ Schematic Matched Net Lengths
" Daisy Chain Stub Length
~“Vias Under SMD
~—-Maximum Via Count
~-Max Via Stub Length (Back Drilling)
» ZEPlacement
v |i-Signal Integrity

Mz 74 FE A T =4 Chtl

& Ot AL (R).. 24 P)... Create Default Rules 20| PN

o]
Y
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« PCB I{'29j|A| Differential Pairs Editor MEHSIC}.
o Of2fj O A UO|EHO| 1| ZO| £|= TIIEIZ MEHSHA H|E UO|E =HOlotC}

- 1 | Iy T

PCB v I x
Differential Pairs Editor v ) ) ) ) / ) rG.‘
CE WK W B e
Dim = MEH (5) 2o ) v 7|1E

2 Differential Pair Classes (1 Highlighted) =~
<All Differential Pairs>
TX1_Diff

5 Differential Pairs (1 Highlighted)

A &= Average Len.. Longest Si... «

TX1_0OUT2 34.242 34.209

TX1_OUT3 35.023 35.023

TX1_OUTO0 35.274 35.057

TX1 OLIT1 25 1A 35 1A

TX1_CLK 69.462 69.462
sx7t | =AM | ) omg

Tl OUTSIN

2 Nets (2 Highlighted)
Na.. = Node ... Signal... Total ... Route... Unroi

7
XA OUTSIP

Altium. 12 HANCOM 3HMDS
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Differential Pairs Editor ) P

VEHE kX7 G =y oA

Dim v [ MY | =@ v IIE

2 Differential Pair Classes (1 Highlighted) =
= R

IX1_Diff

5 Differential Pairs (1 Highlighted)

A E#Ex Average Len... Longest Si... «
TX1_OUT2 34.242 34.209
TX1_OUT3 35.023 35.023
TX1_0OUTO 35.274 35.057
() ~ ~
TX1_CLK 69.462 69.462 *

< HEM Y = & oAt

Albium.

« PCB I|'29j|A| Differential Pairs Editor 1EH

- TX1_Diff= 3|20
. TX1_Diff Z22f20]
. TX1 OUT1
TX1 OUT2
TX1 OUT3
TX1 OUTO
TX1 CLK > B2 Y

MAMSE Differential Pairs Class
fe)

o
ILot= Differential Paris

> n

O S/ AIAE ZOTHIPY &

Fo= Hol T&E° = g U TX1_CLK THE e
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—
« Differential Pair 20| Ed &/
« 1. Diff. Pairs 28 : TN Diff. Pair &2 2428 51| 3 & Route » Interactive Differential Pair Routing | = 14
EWSICE 2|30 Differential Pair I—1|E—| HEE 24 2 HiMZ HEOH,
p p p p / W, -4 I"__l‘ . p u‘ A /‘
7/ Interactive Routing
7
— Interactive Multi-Routing
7 ActiveRoute
» 2. Diff. Pairs Z°| §'d : @ Route » Interactive Diff Pair Length Tuning A% = Diff. Pair I[H 2 MEISHA] HO|E e
Ct, ( 7B Q@ o 7 Ik A /

4 4 4 4 " 4 4 4 4 4
F

V1 Interactive Length Tuning

W
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« 7" Interactive Differential Pair Routing £& [TAB]I|E £2H &4k &1k 4 Qi

4 Properties

Differential Pair Routing Components (and 12 more) s Num - / Num +

Layer ' Top Layer n
Q, Search
H H OE| A ol AMX4
Via Template - Diff. Pair E-I'—r re) _EI' = =20
4 Net Information
Diff. Pair TX1_OUT3 4 |nteractive Routing Options
Diff. Pair Class Tx1_DIﬁ : Shift + R
~
e e Routing Mode  Walkaround Obstacles v
Via Diameter
Corner Style Shift + Space
H H o [ Width
Diff. Pair 2t A| HEE|= '
m =
H|OF 27|/THE £ % 747
M estrict to
23
Key 4 Routing Gloss Effort Shift + Ctrl + G

Via Hole Size | 0.711mm Off Weak

Via Diameter = 1.27mm
v | Automatically Terminate Routing

Key 6
~  Automatically Remove Loops Shift + D
Gap | Min M ~ | Remove Net Antennas
Key 3 v | Allow Via Pushing
Width | 0.2mm ~ | Follow Mouse Trail Key 5
0 v | Pin Swapping o
Min Preferred Max
~  Pickup From Existing Routes Subnet Jumper Length  0.508mm

Altlum. 15 HANC

st
od
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« Diff. Pair / Via AH| 738! AlTY

e Clearance 99 &1| A7y

4 Rules
Differential Pair Rule.. Width=0.2mm..0.2mm, Gap=0.2

Via Rule...1.27mm/0.711Tmm-1.27mm/0.711Tmm
4 Visualization

~  Display Clearance Boundaries Ctrl + W

Reduce Clearance Display Area

Albium.

25

4 Help

Help
Edit Properties

Suspend
Toggle Elbow Side
Commit

Undo Commit

Autocomplete Segments To
Add Fanout Via Suspend
Add Via (No Layer Change)

Swap To Opposite Route Poi
Enabled Subnet Swapping
Swap Target Subnet

Cycle Glossing Effort

Cycle Both Track-Width/Gaf

+ Diff. Pair 2t Al AHE 52t

F1
Tab

Esc
Space
Enter

BkSp

Ctrl + Click

/
Key 2

Key 9

Shift + C

Shift + T

Shift + Ctrl + G
Shift + B

* Diff.Pair 2} HA| [~]TIE +EH
QEm T8l To| AtE TH5S ThE

— 1 — 0O

AT EEE

16

Help

Pause interactive process
Suspend

Commit

Undo Commit

Toggle Elbow Side

Cycle Corner Style
Toggle Routing Mode
Toggle Loop Removal
Show Clearance Boundaries
Toggle 'Follow' Mode
Choose Favorite Width
Choose Favorite Via Size
Cycle Track-Width Source
Cycle Via-Size Source
Cycle Via-Pattern

Cycle Gap Source

F1

Tab

Esc
Enter
BkSp
Space
Shift+Space
Shift+R
Shift+D
Ctrl+W
Shift+F
Shift+W
Shift+V
3

4

5

6

Cycle Both Track-Width/Gap Source  Shift+B

Next Layer

Next Layer

Previous Layer

Select Layer

Switch Layer For Current Trace
Add Fanout Via and Suspend
Add Via (No Layer Change)
Swap To Opposite Route Point
Enable Subnet Swapping
Swap Target Subnet

Cycle Glossing Effort

Num +
Num *
Num -
Ctrl+L
L

/

2

9
Shift+C
Shift+T
Shift+Ctrl+G

HANCOM 2FIMDS
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- M Interactive Diff Pair Length Tuning &34 =% [TAB]T|E 20 4743 2 <olgh 4 9l

— [ — | M
Properties v 1 x R I[I'IE'I AEI'OI 4 Pattern
— — =
Differential Pair Length Tuning Components (and 12 more) v Style Space
* Mitered Lines o
Search Mitered Lines Rounded
4 Differential Pair Information
Max Aplitude
Name TX1_OUT3
Class Name  TX1_Diff
4 Target Length
. Space
Source © M|tered AFCS
Manual From Rules
Max Amplitude  2.79%4n = | + Increment  0.254mm ,or.
Name Length
69.462mm Space 0.762m = +  |ncrement 0.254mm 3or4
TX1_0OUT1 35.16mm Miter 50% -+ Increment Tor2
TX1_0UTO 35.003mm
TX1_0UT2 34.209mm
Target Length  69.462mm
¥ | Clip to Target Length
* Rounded
4 Help

* Target Length
* Manual : 4 Y=
* From Rules : &H A& 1|&

« From Diff. Pairs : E74 T{E Uo| &

Altlum. 17 HANC

Next Tuning Pattern Space

Toggle Length Gauge Shift + G

Toggle Amplitude Direction Y

A
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1l
E0

Mo}

)2

[,]or[.] & +=EH Increment°f &

ELEE
ta/5

v
O -
A
I

=
o 2=

HIr

Cf 7
o=z

g KH

Space

4 Pattern
Style

Rounded

Mitered Lines

—0 Klo
= =
cd kd
T o7
o o

Max Aplitude

Increment = 0.05mm

2.714mm - +

Max Amplitude

Increment  0.2mm

-+

0.8mm

Space

30%

Miter

HANCOM 2FIMDS
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£ 2MH |ncrement9|

[3]or [4] 7]

4 Pattern

Space

Style

Rounded

Mitered Lines

—0 Klo
o mr
= =
.ﬂmo .ﬂmo

HH

Max Aplitude

Increment = 0.05mm

2.714mm - +

Max Amplitude

Increment = 0.2mm

-+

0.8mm

Space

Miter

HANCOM 2FIMDS
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ann
e . *OlZM =Ty Yo|EE B [1] or [2] AIE FEH Incrementoll Y E 3 &
. Mitered Lines Rounded | QE Ol%/\H 2|_I-|D_I-/-I-|7éI

Max Aplitude
o O|ZM RATISHH HE : [1]
| .« O[S WA I : [2]

sspacr-:
Max Amplitude 2.714mm = + Increment = 0.05mm
Space 0.8mm = +  Incremen t 0.2mm 3 or4
Miter 30% =[S |

Altium. 20 HANCOM 3HMDS



. UO| EYF, [~] E= [Shift+F1] AIs6IH THAMT} 31510 TIEICH

s gl s FUNCTION

Spacebar SN B8 TR et Cycle through the 3 tuning patterns
, (Z=0t) NEZ ST T TES SN Decrease amplitude by the amount specified for the
Amplitude Increment
(OFNH) NEZZ S AR e N8 E FE TES S IAR—YD Increase amplitude by the amount specified for the

Amplitude Increment

3 Gap Increment® A8 & FLHZ WA =[] Decrease pitch by the amount specified for the Gap Increment
4 Gap Increment® A8 & FLHE WA| =[] Increase pitch by the amount specified for the Gap Increment
1 T OB A Decrease comer miter
2 L OfOIH Ft Increase cormner miter
Y N LFES Toggle starting direction
Tab 44 THHO| oty UO| B HE Open the Interactive Length Tuning mode of the Properties panel
Shift+G 0| FF HOIN| On/Off EZ Toggle Length Tuning Gauge on/off

Altium. 21 HAMCOM 3HMDS
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