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What are the problems with planning of DDR routing

= Planning of DDR routing from Package die to PCB Dimms is
very time consuming.

= Many iterations may happen during pathfinding and beyond

= Routing of nets can be a challenge if placement of via farms
and LGA pins is not optimal

= Routing proximity of byte lanes to each other is not preferred
on back side (after core layers) routing (HLDRC)

Xpedition. GMsnir



Current manual method of DDR Route planning using user layer graphics to determine layer
and byte lane planning used on KNH
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Unravel of via farms north before and after unravel

Via Farms combined or individual view?

Floorplan F X Connectivity

-

Net/Functional Signal \_Component \_ [Culnr

# M_CPU1_CH3_DQ[1] [~ aw

= M_CPU1_CH3_DQ[20] e

= M_CPU1_CH3_DQ[21] [ Auw
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~ I PR PR I~
( L ERlnravel nets ? £
Performance: | Unravel ‘
Speed D Quality
| Close ‘
| Unravel scalars and buses concurrently
Use unused pins
Unravel on each layer separately

e = e T
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= M_CPU1_CH3_DQ[43] [ auw

= M_CPU1_CH3 DQ[44] e

= M_CPU1_CH3_DQ[45] [ Au

= M_CPU1_CH3_DQ[46] [~ A

= M_CPU1_CH3_DQ[47] [T A

# M_CPUI1_CH3_DQ[48] [T au

= M_CPU1_CH3_DQ[49] e

= M_CPU1_CH3_DQ[4] [ A

- | ®m_crui_cH3 Dqlsa] [ Aw

nsole

3] g”z” Log Level: All messages - ”EHE”E”El

Nraveling finished successfully.

1 unrawvel elapsed time 00:00:01

1 nets length is 120.83 in, was 121.1% in. Total nets length reduction achiewved: 0.30%.
1

count of crossings is 1587, was 3267. Total crossings reduction achieved: 95.19%




Process for creating and configuring the PCB and Package

m Generate symbol pin list from native CAD tool to create parts
— Simplifies traditional board translation

= Import text file into XPI when adding part(s)
— One spreadsheet with more data is good
— Automation is useful when creating parts
— Create via farm with multiple ILNs
— Set swap regions
— Setting pin groups and colors is helpful

Xpedition. GM



TCL Script for adding PCB database using symbol pin list generated
from PCB Layout

This set of files need to be unzipped in the directory C:\temp_XPN\Intel. Then you can open XPI and run the following command in the console (close the initial create/open dialog form).
source C:\\temp_XPIIntel\XPI_Intel_File_ KNH2_ PCBWKNH_xPl_Commands.tcl

Console
& F8 X LogLevel: All messages ol B R IE 4| R B g

source CIyh\temp XPIW4InteliWXPI TIntel File ENHZ PCEAAVENH xPI Commands.teol

This will open a new KNH project. Adding the Design PCB. Read the KNH BGA and Conn288 devices and signal files. It finishes by doing Sync FE Design. At this point the script is done.
These are the steps | did to complete the design and sync the layout.
*Select Device KNH_BGA and run Edit >Buses > Autodetect Buses
*Select Device CONN288_J1 and run Edit >Buses > Autodetect BusesSelect Design PCB and run Export > Connectivity to Layout (this will invoke the layout tool
1.Select the PCB.prj file. Form Next
2.Design Technology: Package, Template: Package Design 8 Layer Template. Form Finish then Close
3.Xpedition will Invoke
4.Copy the C:\temp_XPNInteNXPI_Intel_File_KNH2_PCB \place.txt file into directory C:\temp_XPN\InteAKNH\PCB\PCB
5.Run FA
6.Run keyin “pr —file=place.txt”
7.Grow the Board Outline and Route Border
8.Save design and exit Xpedition
In XPI run Import > Layout

- Xpedition. Ml



Results of TCL Script to build PCB Database
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Results of TCL Script to build PCB Database

roject - [KNH_XPI_VX2_DDR_0516_PM] [BOARD_ALLEGR(F X

\stance Definition Ref Des Fattern
board
KNH2_M...
[# viaFar.. ViaFarm_DDR... DDR3_0 Contact
] VF_KM.. VF_KNH_DDR_ 2 DDR3_2 Contact
@ TEST2  TEST Contact
[ TESTT TEST Contact = = - — .
 TesT  TEST Contact LR
il P76x7... F76x78_3647L.. Al Contact - - - —
[ KNIGH... KNIGHTS_HILL.. U2 Contact ) .
{# DDR_M... DDR_NORTH DDR_NORTH Contact sue s
{# DDR3_3 DDR3_3 DDR3_2 Contact "
{# DDR3 1 DDR3_1 DDR3_1 Contact
—’ﬁ BOARD_...
El L6A_U... LGA_U110 u11o Contact
{ conn  conn J1 Contact
——
1
NG -n‘- . us p—
2 =
ansole B cox oc
- ~
[ @ % | Log Level: All messages M R A Rl s e
angefilter -connlist 1 {[M-F]} {} true - - - - E éz
senview KNH2 MASTER_0503/P76x78_3647L_OI1A s
view for document KNH2Z MASTER 0503/F76x78_3647L O01h has been successfully opensd. -

n_group_import Z:\\Mentor Designs\\XPI\\ENH_XPI_VX2 DDR_0505\\PINGROUF.ml
j_ser_current_board BOARD ALLEGRO
senview BOARD ALLEGRO
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PCB Parts

(o __________________________________________| [ [/| [/} e

[l Local Companents L7l

Instance name Database bype  Position ®(th)  Position ¥(thY  Angle  Horizontal Flip  Visibility - Groop

al Package 3826.29134  3365.66929 o]
hji Package 370.07992)  1202.75984 130
Iz Package 740.07674)  1202.75954 180
13 Package 1110.07874| 120225934 130
14 Package 6755.07674  1202.25984 180
1= Package 7125.07874|  1202.25934 130
I Package 749507674  1202.25984 180

oK ] [ Apply ] [ Cancel

[T CPOD CHO DOS DRI I

Xpedition.



Core Via Farm(s) with ILN’s attached to multiple Instances

HS o -
HOME | INSERT  PAGELAYOUT
. db Cut Calibri

EB Copy ~
e B I U-

~ Format Painter

Clipboard [P} Font

M fol1

A B C D
1 Dia_175 10 Dal
2 Dia_175 10 Daz2
3 Dia_175 10 Da3
4 Dia_175 10 Da4
5 Dia_175 10 DQ5
6 Dia_175 10 DQa6
7 Dia_175 10 paz
8 Dia_175 10 Das
9 Dia_175 10 Das
10 Dia_175 10 DQ1o0
11 Dia_175 10 DQa11

12 Dia_175 10 Da1z2
13 Dia_175 10 Da13
14 Dia_175 10 Dal4
15 Dia_175 10 DAa1s5
16 Dia_175 10 DQa16
17 Dia_175 10 DQa17
18 Dia_175 10 Da1s
19 Dia_175 10 Dai1s
20 Dia_175 10 DQ20
21 Dia_175 10 DQa21
22 Dia_175 10 DQ22

Could change IO to diff pair parent name, and include color, possible swap code ILNs*in this spreadsheet. Using one spreadsheet for
both part creation and/or signal source would be useful. Also, the ability to use multiple ILN would be good when building part if

possible.

pedition.

FORMULAS DATA REVIEW VIEW DEVELOPER
AN E=Es & & Wrap Text General
@)vAv === & = Merge&Center 5% 0
[P} Alignment ] Mumber
E F G H
0 0DQ345  M_CPU1_CH3 DQ<5>
0 588 DQ345  (Net0)
0 1764 DQ345  M_CPU1_CH3_DQ<4>
0 2352 DQ345  (Net0)
508 -294 DQ345  (Net0)
508 882DQ345  M_CPU1_CH3_DQ<0>
508 1470 DQ345  (Net0)
608.278 2471.896 DQ345 M_CPU1_CH3_DQS_DP<9>
915.723 1938.104 DQ345 M_CPUI_CH3 DQS_DN<9>
1016 0DQ345  M_CPU1_CH3_DQ<I1>
1016 588 DQ345  (Net0)
1524 -294 DQ345  (Net0)
1524 882 DQ345  M_CPU1_CH3 DQ<7>
1524 1470 DQ345  (Net0)
1624.278 2471.896 DQ345 M_CPU1_CH3 DQS_DP<0>
1931.723 1938.104 DQ345 M_CPUI_CH3Z DQS_DN<(>
2032 0DQ345  M_CPU1_CH3_DQ<6>
2032 588 DQ345  (Net0)
2540 -294DQ345  (Net0)
2540 882 DQ345  M_CPU1_CH3 DQ<2>
2540 1470 DQ345  (Net0)
2540 2646 DQ345  M_CPU1_CH3_DQ<3>

[F]

’_:.‘J Normal

Farmatting = Table -

I
M_CPU1_CH3_DQ<13>
(Net0)
M_CPU1_CH3_DQ<12»
(Met0)

{Net0)
M_CPU1_CH3_DQ<8>
(Net0)
M_CPU1_CH3_DQS_DP<10:
M_CPU1_CH3_DQS_DN<I10>
M_CPU1_CH3_DQ<9>
{MNet0)

(Met0)
M_CPU1_CH3_DQ<15>
(Met0)
M_CPU1_CH3_DQS_DP<l>
M_CPU1_CH2_DQS_DN<l»
M_CPU1_CH3_DQ<14>
(Net0)

(Net0)
M_CPU1_CH3_DQ<10>
(Met0)
M_CPU1_CH3_DQ<11>

Bad Good

$9 | Conditional Formatas |[IISAVIIT] Explanatory... [Input Linked Ce

Meutral

Calculation

Note
Styles
1 K L M
M_CPU1_CH3_DQ<21> M_CPU1_CH3_DQ<29>
(Net0) (Net0)
M_CPU1_CH3_DQ<20> M_CPU1_CH3_DQ<28>
(Met0) {Net0)
{Met0) {Net0)
M_CPUL_CH3_DQ<16> M_CPU1_CH3_DQ<24>
(Net0) (Net0)

M_CPU1_CH3_DQS_DP<11:
M_CPU1_CH3_DQS_DN<I11>
M_CPU1_CH3_DQ<17>
{Met0)

(Met0)
M_CPU1_CH3_DQ<23>
(Met0)
M_CPU1_CH3_DQS_DP<2>
M_CPU1_CH2_DQS_DN<2>
M_CPU1_CH3_DQ<22>
(Net0)

(Net0)
M_CPUL_CH3_DQ<18>
(Met0)
M_CPU1_CH3_DQ<19>

M_CPU1_CH3_DQS_DP<12>
M_CPU1_CH3_DQS_DN<12=
M_CPU1_CH3_DQ<25>
{Net0)

(Net0)
M_CPU1_CH3_DQ<31>
(Net0)
M_CPU1_CH3_DQS_DP<3>
M_CPU1_CH3_DQS_DN<3>
M_CPU1_CH3_DQ<30>
(Net0)

(Net0)
M_CPU1_CH3_DQ<26>
{Net0)
M_CPU1_CH3_DQ<27>

[mm]
€«

==]

(=3
4

B

Insert De

C



Building Via Farms

¥ M_CPUL_CH3_DQ<3> M_CPU1_CH3_DQ<3> M_CPU1_CH3_DQ<3> 18 18 (Net0) (Netd)

» M_CPUL_CH3_DQ<4> M_CPUL_CH3_DQ<4> M_CPU1_CH3_DQ<4> ar 17 17 ...PUL_CH3_DQ<6> M_CPUL_CH3_DQ<6>

¥ M_CPUL_CH3_DQ<5> M_CPU1_CH3_DQ<5> M_CPU1_CH3_DQ<5> r 16 16 ..H3_DQS_DN<0> M_CPU1_CH3_DQS_DN<0>
» M_CPUL_CH3_DQ<6> M_CPUL_CH3_DQ<6> M_CPU1_CH3_DQ<6> ar 15 15 ...H3_DQS_DP<0> M_CPUL_CH3_DQS_DP<0>
¥ M_CPUL_CH3_DQ<7> M_CPU1_CH3_DQ<7> M_CPU1_CH3_DQ<7> 14 1 (Net0) (Netd)

» M_CPUI_CH3_DQS_DN<0> M_CPU1_CH3_DQS_DN<0> M_CPU1_CH3_DQS_DN<0> ar ..PUL_CH3_DQ<7> M_CPUL_CH3_DQ<7>

Device properties

Pages i
g Spreadsheet pins data
Start Define parameters for spreadsheet die import.
o dsheet file: Z:\Mentor_Designs\XPI\KNH_XPL VX2_DDR_0505\KNH2_MASTER_0516\Output\ViaFarm_DDR_DQ0-7_0_9_CH3.csv
Properties Attributes:
Bt Delimiter: 5 v| Property Column order
definition Pin Number 1
Project - [KNH_XPL VX2_DDR_0516_PM] [KNHZ_MASTER_05( . om = X Coord 5
= ﬁ 2 } Y Coord 6
Instance Definition Ref Des Pattern definition Signal Type B
4 board .
oL Signals Pad size: 175 Functional Signal 4
‘EEK ::H,z.. KNH_2€D_EX... U110 Contact J+Uj ource ‘ | Signal Direction
Instance Level N 8
[ viaFar.. ViaFarm_DDR.. DDR3_0 Contact Flow W i
11 P76x7.. P76x78_3647L.. Al Contact ®} Settings
[ KNIGH... KNIGHTS_HILL.. U2 Contact
[ DDR_N.. DDR_NORTH  DDR_NORTH  Contact || <8 Defntion [ Mirror
4[58 BOARD._... M Perspecie
# LGA_U... LGA_U110 U110 Contact g
[l CONN_I6 CONN_I6 6 Contact EEZ}MW‘H )
| CONN_J5 CONN_IS 5 Contact FE ez
] CONN_J4 CONN_J4 3 Contact 1, Dia_111, 10, M_CPU1_CH3_DQ<5>,0,0,0Q0-7_0_9, M_CPU1_CH3_DQ<5> ~
[ CONN_I3 CONN_I3 13 Contact 2, Dia_111, 10, (Net0),0,588,0Q0-7_0_8, (Nat0)
B CONN_J2 CONN_12 2 Contact 3, Dia_111, 10, M_CPUL_CH3_DQ<4>,0,1764,DQ0-7_0_9, M_CPU1_CH3_DQ<4>
# CoNN  CONM 1 Contact 4, Dia_111, 10, (Net0),0,2352,0Q0-7_0_9, (Net0)
5, Dia_111, 10, (Net0),508,-294,0Q0-7_0_8, (Net0)
6, Dia_111, 10, M_CPU1_CH3_DQ<0>,508,882,0Q0-7_0_9, M_CPU1_CH3_DQ<0>
7, Dia_111, 10, (Net0),508,1470,DQ0-7_0_9, (Netd) .

8. Dia 111.10. M CPU1 CH3 DOS NP<9>.608.278.2471.806.000-7 0 9. M CPU1 CHI DOS DP<Q

The follaving twio fields can be used to define regular expressions allowing to find Power and Ground nets in file. Such nets will be converted to signals of the appropriate type. If no regular expressions are defined anly multipin nets will be recognized and Vdd type will be assumed.

Powver net regular expression: ‘

Ground net regular expression: |

epe
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Fropartes
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Progect - (KNH_XPL_VX2_DDR_0516_PM*] [KNH2_MASTER _0503)
Instonce Oefivkon et Des
41 bosrd
B 0 _2C0_EXT__IGHEWTYTED  KIB_ICO_EX... U110
4l KB2_MASTER 0503
@ 60136470 01A PRI AL
B OUGHTS KELL50_BC A0_9987  KNIGNTS_HILL. Uz
8 0oR_tioRTH SRNORTH  DOR_NORTH
@ 0ok3 00R3_0 00R3_3
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& oorat "0 vora1
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ows %
cowe  ®
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@ coun 2 CONN_32 3
o com com o
<
Consle
% B @) X Log Level: Al messages “Iajalsie

Fatiem

Cortact

Contact

Coetact

Contact
Contact
Coetact

ax

B o2 MASTER 0503

s

YYvvyvrvyrrvrvrrvrrey vl

i | [@]=]= =[a][w]z=]2

nals.

Device properties

Fages

-

¥'e Setings

@ Oetoron
- vae

Advancea

Spreadsheet signals data

Dofing paramotors for spreadshoot signal import.

X

Woocio @ | B wGau0

S O A

18 503RD_ALLEGRO

[instance Level et
M_CPUL_OG_DQ<5>
M_cRuL_0a Dg<t>
(Hetn)
(teto)

M_CP1_0G_DQ<7>
(et

Pe0>
_ON<o>

M_CRU1_CHG_DQS_DP<3>
M_CPUL_00_DQS_DN<9>

Xpedition Package Integrator [KNH_XPI_VX2_DDR_0516_PM*] [KNH2_MASTER 0503 : DDR3_0]

O n
W cyen n
¥ Avtomatic  Tn
IW Automatic  In
W opn n

W oyen n
F Ao
% uomate In
I Automete
Mom m
W Automstic  In 2
W oen n 2
Wos n

‘Spreadshoot filo: 2:\estor_Designs\XPTIKIK_XFLVX2_DOR,_0505)0iH2 MASTER,_0516\0utpitiVioFerm_MASTER_DDR_DQ_CH3_0_3.cov

Igrors hesder
Delimier:
Definition attrbutes:

rosery ot
Funcionn signal
Sonaitpe
S drocin
08 parent nom
o e
ot
e preven

i 2 3
' Joass |
2 o
3 o
N o
s o
6 0
7 o
' o
. o
10 ©
u o
2 o
i o
" Wours o

2471.896 D345

Srstance Level et definton:
Instance Name

4 KB_MASTER 0503/00R3_0

3| e MASTER 0503/00R3_t

| ez wasTeR oso3/00R3 2
KIB12_MASTER_0503/00R3_3

LN Cokann

0
M_CPUI_O4_DQ<13>
(neto)
M_CPU1_O%3_DQe12>
(tet0)

(nseo)
M_CPU1_00_DQ<8>
(teto)
M_CPU1_O13_DQs_DP<1(
M_CPUL_00_DQS_DN<
M_CPUL_G13_DQ<9>

M_CPu1_O0_DR<1>
(netn)

(neto)

M_CPUL_OB Dg<7>
(e

(eto

(Heto)

ox Cance!

Multiple ILN’s for multiple instances

Display Control

Objects | Sigasls | System

4 board
visioilty
A Name Outiine
H@toad foorplan [
B[V KNH_2CD_EXT L v
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Assign Crankshaft Vias on Via Farms

Create and assign via crankshafts with net
adoption from selected pins or existing net
objects in added crankshaft via location.

1. Via crankshaft toolbar and file control
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Interactive build via crankshaft

Via crankshaft Table

Dynamic and menu placement control
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PCB with package LGA and Board LGA View per Byte lane
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Die and PCB Floorplan in Floorplan XPI view and PCB View
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PCB Before and After Unravel
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XPI and xPCB Sketch Planner view
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PCB view with Package Floor plan with trunk routing
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Package Integrator Demo

Sketch Router/Planner/Trunk routing demo

ege
ed I-hon © 2014 Mentor Graphics Cor A £
™ www.mentor.com G



