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Topic — Chapter One -

An Interface Example — DDRXx

An Example: Timing Relationship for DDR3

Case Description
— Routing condition
— Using features

Before Interactive Routing
— You must define well
— You might need to define well
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Topic — Chapter Two

* Net Groups

CPU[0]_BANK]O]
CHNLA_ADDR _CMD
CHNLB_ADDR_CMD
CHNLA_CLOCKS
CHNLB_CLOCKS
CHNLA_CTRL
CHNLB_CTRL
CHNLA_DATA
CHNLB_DATA

Plan

— 1stCLOCKS

— 2" Target Pre-routing
— 39ADDR CMD & CLTR
— 4th DATA

Routing Result

Conclusion

What Else?
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Topic — Chapter Three

* Routing Flow

* Optimize

GIPOSER - i oo teimions co it Al i reserved. The Craser loge are &

Timing vision

Auto-interactive Delay Tune (AIDT)
Auto-interactive Phase Tune (AIPT)
Auto-interactive Add Connect (AIAC)
Auto-interactive Convert Corner (AiCC)
Auto-interactive Breakout (AiBT)
Auto-interactive Trunk Routing (AITR)



Chapter One
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An Interface Example - DDRX

« PCB designers need to connect interfaces quickly and easily
« Today'’s interfaces cannot be modeled in single-level hierarchy

Memory

Controller .
Devices

IC

DATA signals
DQ<7..0>

Strobe signals
DQS P & DQS_N

Mask signal
DQM

o
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Timing closure on advanced high-
speed interfaces Is iterative, frustrating,
and time consuming

Graser’ Qﬂnt’
[u&p:i

Differential Clock

« Market demands products that are
faster, have more bandwidth, and use
less power

* Increasing use of standards-based
Interfaces
— DDR2 - DDR3 - DDR4
— PCI Express® Genl - Gen2 - Gen3
— Supply voltage: 1.8V - 1.5V - 1.2V

Differential Clock

* Increasingly sensitive signals

— Ripples through power supply
— Crosstalk

Data Bytelane (4)

- Complex set of electrical and layout
Implementation constraints

GPBSEFE 1014 Graser Technoloes




An Example: Timing Relationship ===
for DDR3
e 4 I I . ADDR/CMD . I I

Strobe

CLOCKS

T
Complex matching requirements

4 sets of clocks, 8 sets of strobes

Match CLKSs, strobes, and data
AND

Match CLKs, ADDR/CMD, and CONTROL
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Case Description

CIEMQEIHEEE?
@Graser . [cf’
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* Routing Condition : DDR Portion

Area:

Graser’

Critical Signal:

Net Group:
CPUJ[0]_BANK][0]-CHNLA_ADDR_CMD (24)
CPUJ[0]_BANK][0]-CHNLB_ADDR_CMD (24)
CPUJ[0]_BANK][0]-CHNLA_CLOCKS (8)
CPUJ[0]_BANK]0]-CHNLB_CLOCKS (8)
CPU[0]_BANK][0]-CHNLA_CTRL (16)
CPUJ[0]_BANK][0]-CHNLB_CTRL (16)
CPUJ[0]_BANK][0]-CHNLA_DATA (90)
CPUJ[0]_BANK][0]-CHNLB_DATA (90)

Total: 276 nets

Stackup: 12 layers



Case Description

« Using features
— Allegro PCB Designer v16.6 s034
— Design Planning Option
— High-Speed Option
cadence’

Allegro®
Allegro PCB Designer
version 16.6

Copyright © 2012 Cadence Design Sy=stemns, Inc. All rights reserved worldwide.
Cadence, the Cadence logo and Allegra are registered trademarks of Cadence Design
Systemns, Inc. All athers are the property of their respective halders.

Allegro PCB Designer [was Performance L]
High-5peed.Design Planning
166 5034 [w16-B-112C0] [B18/201 4] WwWindows 32

o
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Before Interactive Routing

* You must define well

Constraints
Regions

Keep in/out areas
Fanout

Routing layer

* You might need to define well
— Cooper in power plane layers

o
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Chapter Two
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Net Groups (Enhanced by QIR#5) -—z=gy

Tapri

CPU[0]_BANK][O]
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Net Groups -
CPU[0]_BANK][O]
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Net Groups -
CPU[0] BANK][O] — Hierarchy : Top Level
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Net Groups ozl
CPU[0] BANK][O] — Down Hierarchy

BB [0 -::::._. ANK{Q],CHNLE‘@) ............................................. \
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Net Groups -
CPU[0] BANK][O] — Down Hierarchy : Mid Level

CMD/CTRL
P
4

| I
IZMD/CTRL

MC
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Net Groups o
CPU[O] BANK][O] — Hierarchy : Bottom Level
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Net Groups
CPU[0] BANK[0]-CHNLA ADDR_CMD

Graser’
i

mﬁl:tz

el

Objects

MName

] CPU[D]_BANK[0]-CHNLA_ADDR_CMD (24)

CPUO_BANKO-CHNLA_BAD

CPUO_BANKO-CHNLA_BA1

CPUO_BANKO-CHNLA_BA2

CPUO_BANKO-CHNLA_CAS_N

CPUO_BANKOD-CHNLA_MA_PAR

CPU0_BAMKD-CHMLA_MAD

CPUO_BAMKD-CHNLA_MA1

CPUO_BANKOD-CHNLA_MA2

CPU0_BAMKD-CHMLA_MAZ

CPUO_BANKD-CHNLA_MA4

CPU0_BAMKD-CHMLA_MAS

CPU0_BAMKD-CHMLA_MAG

CPU0_BAMKD-CHMLA_MAT

CPU0_BAMKD-CHMLA_MAES

CPU0_BAMKD-CHMLA_MAS

CPU0_BAMNKD-CHMLA_MA10

CPU0_BAMNKD-CHMLA_MA11

CPU0_BAMNKD-CHMNLA_MA12

CPU0_BAMKD-CHMLA_MA13

CPU0_BAMKD-CHMLA_MA14

CPUO_BAMKD-CHMLA_MA1S

CPUO_BANKO-CHNLA_PAR_ERR N

CPUO_BANKO-CHNLA_RAS_N

-

HEEEEEEEEREREEEEEE R R | E E

CPUO_BANKO-CHNLA_WE N
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Net Groups
CPU[0] BANK[0]-CHNLB_ADDR_CMD

Graser’
i

mﬁl:tz

el

Objects

Name

=

CPU[0]_BANK[0]-CHNLE_ADDR_CMD (24)

CPU0_BANKD-CHNLE BAD

CPU0_BANKD-CHNLE BA1

CPU0_BANKD-CHNLE BAZ

CPUO_BANKO-CHNLB_CAS_N

CPUO_BANKO-CHNLE_MA_PAR

CPU0_BANKD-CHNLE _MAD

CPU0_BANKD-CHNLE MA1

CPU0_BANKD-CHNLE MAZ

CPU0_BANKD-CHNLE MA3

CPU0_BANKD-CHNLE MA4

CPU0_BANKD-CHNLE _MAS

CPU0_BANKD-CHNLE MAG

CPU0_BANKD-CHNLE MAT

CPU0_BANKD-CHNLE MAB

CPUD_BANKD-CHNLE MAS

CPU0_BANKD-CHNLE MA10

CPU0_BANKD-CHNLE MA11

CPU0_BANKD-CHNLE MA12

CPU0_BANKD-CHNLE MA13

CPU0_BANKD-CHNLE MA14

CPU0_BANKD-CHNLE MA15

CPUO_BANKO-CHNLB_PAR_ERR N

CPUO_BANKOD-CHNLB_RAS_N

HEHEEEEERREEEEEEERRREEEE

CPUO_BANKO-CHNLB_WE_N
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Net Groups -
CPU[0] BANK][0]-CHNLA CLOCKS

Objects
Type | Mam e
NGrp E CPU[0]_BAMK[0]-CHMLA_CLOCKS (4)
DPr CPUO_BANKD-CHNLA_CHK_0
DPr CPUO_BANKD-CHNLA_CK_1
DPr CPUO_BANKD-CHMNLA_CHK_2
DPr CPUO_BANKD-CHMNLA_CK_3




Net Groups -
CPU[0] BANK][0]-CHNLB_CLOCKS

Objects
Type | Mam e
NGrp E CPU[0]_BAMK[0]-CHMLE_CLOCKS (4)
DPr CPUD_BANKO-CHNLE_CK_0
DPr CPUD_BANKD-CHMNLB_CK_1
DPr CPUD_BANKO-CHNLE_CK_2
DPr CPUD_BANKO-CHNLE_CK_3




Net Groups -
CPU[0] BANK][0]-CHNLA CTRL

Objects

Mam e

E CPU[0]_BANK[0]-CHNLA_CTRL (16)
CPUO_BANKO-CHNLA_CKED
CPUO_BANKD-CHNLA_CKE1
CPUO_BANKD-CHNLA_CKE2
CPUO_BANKO-CHNLA_CKE3
CPUO_BANKD-CHNLA_CS_NO
CPUO_BANKD-CHNLA_CS_N1
CPUO_BANKD-CHNLA_CS_N2
CPUO_BANKOD-CHNLA_CS_N3
CPUO_BANKD-CHNLA_CS_N4
CPUO_BANKD-CHNLA_CS_N5
CPUO_BANKD-CHNLA_CS_N6
CPUO_BANKOD-CHNLA_CS_N7
CPUO_BANKO-CHNLA_ODTO
CPUO_BANKO-CHNLA_ODT1
CPUO_BANKO-CHNLA_ODT2

CPUD_BAMKO-CHNLA_ODT3
- _—

hatt e,
NENNNRERRNY |

|HEEHEEEREEEEEEREE
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Net Groups et
CPU[0] BANK][0]-CHNLB_CTRL

Objects

Mame

E CPU[0]_BANK[0]-CHNLB_CTRL (16)
CPUO_BANKD-CHNLB_CKED
CPUO_BANKD-CHNLB_CKE1
CPUO_BANKD-CHNLB_CKE2
CPUO_BANKD-CHNLB_CKE3
CPUO_BANKD-CHNLB_CS_NO
CPUO_BANKD-CHNLB_CS_N1
CPUO_BANKD-CHNLB_CS_N2
CPUO_BANKD-CHNLB_CS_N3
CPUO_BANKD-CHNLB_CS_N4
CPUO_BANKD-CHNLB_CS_N5
CPUO_BANKD-CHNLB_CS_N6
CPUO_BANKD-CHNLB_CS_N7
CPUO_BANKD-CHNLB_ODTO
CPUO_BANKD-CHNLB_ODT1
CPUO_BANKD-CHNLB_ODT2
CPUD_BANKD-CHNLB_ODT3

HEHEEEREEEEEEREE




Net Groups
CPU[0] BANK[0]-CHNLA DATA

GrASER - i o rmiion ot Al g et The

Gr‘assp'] wlet’

el

Objects
Type | Nam g
NGrp E CPU[0]_BANK[O]-CHNLA_DATA (9}
NGrp CPU[0]_BANK[0]-CHNLA_DATA-BYTE[0] (10)
NGrp CPU[0]_BANK[0]-CHNLA_DATA-BYTE[1] (10)
NGrp CPU[0]_BANK[0]-CHNLA_DATA-BYTE[2] (10)
NGrp CPU[0]_BANK[0]-CHNLA_DATA-BYTE[3] (10)
NGrp CPU[0]_BANK[0]-CHNLA_DATA-BYTE[4] (10)
NGrp CPU[0]_BANK[0]-CHNLA_DATA-BYTE[5] (10)
NGrp CPU[0]_BANK[0]-CHNLA_DATA-BYTE6] (10)
NGrp CPU[0]_BANK[0]-CHNLA_DATA-BYTE[7] (10)
NGrp CPU[0]_BANK[0]-CHNLA_DATA-ECC (10)




Net Groups
CPU[0] BANK[0]-CHNLB_DATA

P | T,
» A o ¥ w Y B a1
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el

Objects
Type | Nam e
NGrp E CPU[0]_BAMKI0]-CHMLE DATA (9)
NGrp CPU[0]_BAMKJ0]-CHMLE_DATA-BYTE[0] (10)
NGrp CPU[0]_BAMKJO]-CHMLE_DATA-BYTE[1] (10)
NGrp CPU[0]_BAMKJO]-CHMLE_DATA-BYTE[2] (10)
NGrp CPU[0]_BAMKJO]-CHMLE_DATA-BYTE[3] (10)
NGrp CPU[0]_BAMKJO]-CHMLE_DATA-BYTE[4] (10)
NGrp CPU[0]_BAMKJO]-CHMLE_DATA-BYTE[S] (10)
NGrp CPU[0]_BAMK]0]-CHMLE_DATA-BYTE[G] (10)
NGrp CPU[0]_BAMKJ0]-CHMLE_DATA-BYTE[T] (10)
NGrp CPU[0]_BAMKJ0]-CHNLE_DATA-ECC (10)




s

Net Groups and Placement e
Quick and easy way to “verify” your placement

* The container gives you a way to visualize the overall “routing domain”
of the interface

* Visual placement checks let you see parts “out-of-place”
— The polygon envelops ALL the pins of nets in the net group

. TERMINATOR IS TERMINATION

OUT OF PLACE =~ BELONGS HERE

GPASER - i o recnmoion ot Al i et The Groses o ane



Plan (Design Planning Option) el

e

15t CLOCKS (Channel A & B)

INFO (SPGRE-16) : Status: Topological planning completed normally

INFO (SPGRE-16):  Mumber of rats scheduled = 16

INFO (SPGRE-16):  Mumber of spatial unroutes for scheduled rats = 0
INFO (SPGRE-16): MNumber of topological unroutes for scheduled rats = 0
INFO (SPGRE-16): MNumber of crossings on scheduled rats = 0

INFO (SPGRE-16):  Mumber of clearance on scheduled rats = 0

INFO (SPGRE-16):  Mumber of electrical violations on sceduled rats = 27
INFO (SPGRE-16): MNumber of timing constraints on scheduled rats = 32
INFO (SPGRE-16): Mumber of timing constraint viclations on scheduled rats = 15
INFO (SPGRE-16): DiffPair Uncoupled Plan Length = 1225. 584 MIL

INFO (SPGRE-16): DiffPair Gather Plan Length = 1203, 927 MIL

INFO (SPGRE-16): DiffPair Phase Mismatch = 300. 889 MIL

INFO (SPGRE-16):  Mumber of DiffPair Unroutes = 0

INFO (SPGRE-16):  Mumber of vias on scheduled rats = 16

INFO (SPGRE-16): Routed length of scheduled rats = 42299, 679 MIL

INFO (SPGRE-16): Percent complete on scheduled rats = 100, 00%

INFO (SPGRE-16): Execution time = 66 seconds

INFO (SPGRE-16): Memory currently in use = 158804 KB

GIPESER - 101t oot ottt Al e 21 Crmes o e oo o s o tons o 110



Plan (Design Planning Option)

15t CLOCKS (Channel A & B)
- Timing vision (High-Speed option)

Options
Dizplay contral
Style: @ Solid Striped
Colors:
[ Satisfies required tirming
' W Shorter than required value
B & small amount shorter
‘ o Longer than required walue

[ & small amourt langer

Fatterr for critical signals: 2

Timing Mode: | DRC Phase ~ »|
tir length % for Smark Goals: |10
Match Group Selection Mode

Wertical Ling Segment  Wwidth: 4. 500

Etch Sigl  Met name: CPUO_BAMKO-CHMLA_Ck_DM1
Mormalized angle: 90.000

Graser’

u
@Graser . [cf’
]

e

5 [SPhaze] U35.Y22 to DIMME. 185 req= -12.000/12.000 phase= -102.860 length= 3243.261 MIL
534.033 MIL




Plan (Design Planning Option) -

e

15t CLOCKS (Channel A & B)
- AiPT (High-Speed option)

Auta-l. Phaze Tune Parameters

Compenzation location By -

Compenzation Technigues

| Pad enty zhartening
| Pad enty lengthiening

| Allow off-angle lines

J| Allows gather movement
¥|  Uncoupled bump creation

Accordion Bumps Sawtooth Bumpz

S awtooth bump parameters

—
Min Height [H]:  2¢ width -
Max Height [Hl: 24 width =
Length [L): 2ewidth -

Accordion bump parameters

qnn Gap: Feowidth -
Min Amplitude:  3xwidth  »  Maw Amplitude: 402 width -
Corner Tope: 45 - iter Size: Tewidth »

GraseEr ... oo i ot L



Plan (Design Planning Option) -

e

2"d Target pre-routing

Type | MName ns

*

MGrp E DRVR TO_DIMM (264)
PPr U95.R17:DIMM5.71 [CPUO_BAN

PPr U95.L17:DIMM5.190 [CPUD_BA
PPr U95.P24:DIMM5.52 [CPUO_BAN
PPr U95.T16:DIMMS5.74 [CPUO_BAN

PPr U95.738:DIMMS5.6 [CPUD_BANK]
PPr U95.AD38:DIMMS5.15 [CPUO_BA
PPr U95.W31:DIMM5.24 [CPUO_BANI
PPr U95.AA33:DIMMS.33 [CPUD_BA

PPr U95.AC11:DIMM5.84 [CPUO_BAMNRD - vy L o 5 T s
PPr DIMM5.93:U85.AB8 [CPUO_BANKD-CHNLA_DQS_DN5] 2003.140... | Global 0.000 ML:50.000 ML 1734.720... | 1684.72 ... |- |4254730  |0.7416
PPr U95.U11:DIMM5.102 [CPUD_BANKD-CHNLA_DQS_DNE] 1564.89 ... Global 0.000 ML:50.000 ML 1739.740... | 1689.74 ... |- |4248.710 | 0.7464
PPr U95.A35:DIMM7.4 [CPUO_BANKD-CHNLB_DQ1] 1428.890... Global TARGET TARGET 5989450 | 1.061
PPr U95.AB28:DIMM5.42 [CPUD_BANKD-CHNLA_DQS_DN8] 1642.300... Gilobal 0.000 ML:50.000 ML 1763.550... | 1713.55 ... |- | 4225800  |0.7328
MGrp E DRVR DIMM_CLK {48) 2248.3 MIL
PPr U95.AAZS:DIMM5.50 [CPUO_BANKD-CHNLA_CKED)] 1008.32 ... Global 0.000 ML:50.000 ML 1844.290... [ 1794.29 ... |- | 3203.580 | 0.5574
PPr U95.T26:DIMM5.169 [CPUO_BANKD-CHNLA_CKET] 1008.38 ... Global 0.000 ML:50.000 ML 2163.960... | 2113.96 ... |- |2883.810 | 0.5000
PPr US5.U27:DIMMG.50 [CPUD_BANKD-CHNLA_CKEZ)] 879.94 MIL Global 0.000 ML:50.000 ML 1457.670... | 1407.67 ... |- | 3580.200 | 0.6285
PPr U95.J25:DIMM8.50 [CPUQ_BANKO-CHNLB_CKEZ] 1099.410... Global TARGET TARGET 5047.870 | 0.8874
U95.¥24:DIMMS5.185 [CPUO_BANKD-CHNLA_CK_DNO] 1098.09 ... Global 0.000 ML:50.000 ML 2295.024... | 2245.02 ... |- | 2752.B46 | 0.4572

GPASER 0o iniion: ot Al eereed 1 R



Plan (Design Planning Option) -

e

3¢ ADDR CMD & CTRL (Channel A & B)

S S S s J A F ' (SPGRE-16):  Number of rats scheduled = 128
(SPGRE-16):  MNumber of spatial unroutes for scheduled rats = 0
(SPGEE-16): Mumber of topological unroutes for scheduled rats = 0
(SPGREE-16): Mumber of crossings on scheduled rats = 0

(SPGRE-16):  Number of clearance on scheduled rats = 0

(SPGRE-16):  Number of electrical violations on sceduled rats = 78
(SPGRE-16): Mumber of timing constraints on scheduled rats = 256
(SPGREE-16): Mumber of timing constraint viclations on scheduled rats = 78

(SPGRE-16): DiffPair Uncoupled Plan Length = 0. 000 MIL
(SPGRE-16): DiffPair Gather Plan Length = 0.000 MIL
(SPGRE-16): DiffPair Phase Mismatch = 0.000 MIL
(SPGRE-16):  Number of DiffPair Unroutes = 0
B [NFO (SPGRE-16):  Mumber of vias on scheduled rats = 80
INFO (SPGRE-16): FRouted length of scheduled rats = 221625, 204 MIL
INFO (SPGRE-16): Percent complete on scheduled rats = 100, 00%

G‘q":asejra’t I ot e il Al ... INFO (SPGRE-16): Execution time = 63 seconds

INFO (SPGRE-16): Memory currently in use = 201123 KB



Plan (Design Planning Option)

3'd ADDR CMD & CTRL (Channel A & B)
- Timing vision (High-Speed option)

T T e o (U | 0 3 5 1,
.....

............................................................

Graser’
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Plan (Design Planning Option) -

3'd ADDR CMD & CTRL (Channel A & B)
- AIDT(High-Speed option)

Options r

Active etch subclass:

m B a3 -
Override bundle params: |Yes - |
Allows in chs areas: |Yes - |
Exclude smart crbicals: |Yes - |

Turning Patterr: ]I |.-’-‘-.n::n::n:|n:|in:|n v|

Accordion
Gap: Zewidth -
kin Amplitude: Iwwadth -
b ax Amplitude: 40w width
| Corner Type: a5
Miter Size: 1= width
Trambone
M ax Levels: I'I— :
| Gap: Jw width
L Tt Min Amplitude: 3w width
Corner Type: 45
Miter Size: 1% width

T 1= = R ——— e



Plan (Design Planning Option) -

3'd ADDR CMD & CTRL (Channel A & B)
-AiDT(High-Speed option)

Status: Auto Delay Tune completed mormally
d Number of rats scheduled = 93
Fumber of electrical viclations on sceduled rats = 2
Fumber of timing constraintz on scheduled rats = 186
Mumber of timing constraint violations on scheduled rats = 0
DiffPair Phase Mismatch = 23. 134 MIL
Routed length of scheduled rats = 302335. 523 MIL
Execution time = 228 seconds
Memory currently in use = 215304 KB

Graser’



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)

of ratz scheduled = 432

| Fumber of spatial unroutes for scheduled rats = 0
Fumber of topological unroutes for scheduled rats = 2
Fumber of crossings on scheduled rats = 0

Mumber of clearance on scheduled rats = 0

Mumber of electrical viclations on sceduled rats = 336
Mumber of timing constraints on scheduled rats = 864
Mumber of timing constraint violations on scheduled rats = 2
DiffPair Uncoupled Plan Length = 16723, 220 MIL
DiffPair Gather Plan Length = 15385, 325 MIL

DiffPair Phase Mismatch = 1231. 296 MIL

Mumber of DiffPair Unroutes = 0

Mumber of vias on scheduled ratsz = 216

Routed length of scheduled rats = T22961. 758 MIL
Percent complete on scheduled rats = 99, 54%

GPaSEFE Va—— ki . | e e ” Execution time = 676 seconds

Memory currently in use = 217572 KB

e
il



Plan (Design Planning Option)

4™ DATA (Channel A & B)
- Unplanning

Graser

CONFERENCE

11111



Plan (Design Planning Option)

4™ DATA (Channel A & B)
- Manual add connection

Graser’

CONFERERCE =

11111



Plan (Design Planning Option)

4™ DATA (Channel A & B)
- Timing vision (High-Speed option)
- DRC Phase view

Graser’ - ...

Tl



Plan (Design Planning Option) e

4™ DATA (Channel A & B)
- AiPT(High-Speed option)

Options P

Compenzation Loz, | Any -
Compensation Technigues
| Pad Entry Shortening
V| Pad Entry Lengthening
S Allow off-angle segs
S| Allow gather move

V| Uncoupled Bumps

| Mare options... |

Graser’



Plan (Design Planning Option) e

Tl

4th DATA (Channel A & B)
- AiPT(High-Speed option)

GIraSER - o cootimeion co it Al g resered 1



Plan (Design Planning Option) e

Tl

4th DATA (Channel A & B)
- Manual Phase Tuning

GIraSER - o cootimeion co it Al g resered 1



Plan (Design Planning Option) e

Tl

4™ DATA (Channel A & B)
- Timing vision (High-Speed option)
- DRC Timing view

ILIIJII L |I||.I ||

L

IHII IIlIIII

H|‘|||||||uﬂ|\ HHH 1]

2rilig
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Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig1 layer

Options [

Active etch subclazs:

= [ 5ial -
Owerride bundle params: |“r'es - |
Allow in chg areas: |Yes - |
Exclude zmart criticals: |“r'es - |

Tuning Pattern: |.-'1'u:l:0rdil:|r'| - |

Accordion
Gap: Zeowidth -
Min Amplitude: Jnowidth -
b ax Armplitude: A40x width -
Comer Type: 45
Miter Size: 1w width -
Trombone
Maw Levels: "l— :
Gap: 3w vaidth
tin Amplitude: 2w width
Cormer Type: 45
Miter Size: T width

GraSER - o ot Al g et e



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig1 layer

Statuz: Auto Delay Tune completed mormally

Fumber of rats scheduled = 54

Fumber of electrical viclations on sceduled rats = 26
Fumber of timing constraints on scheduled rats = 108

Fumber of timing constraint wviolations on scheduled rats = 0
DiffPair Phaze Mismatch = 384. 141 MIL

Routed length of scheduled rats = 190206, 853 MIL

G ® Execution time = 493 seconds
PaSEF 3 Laras ! { I Ignts resel i ! Memory currently in use = 279991 KB



T

Plan (Design Planning Option) -

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig2 layer

Options [

Active etch subclazs:

| [] 5ie2 -
' Owemde bundle params: |Yes - |
Allow in cng areas: |Yes - |
Exclude smart criticals: |Yes - |

Tuning Pattern: |Accurdinn - |

Accordion
Gap: Siwidth
in Anmplitude: A width -
b ax Amplitude: 40 width -
| Coarmer Type: 45
Miter Size: 1a width -
|
Trombone
Max Levels: |1— :
Gap: 2w width
tin Amplitude: 2w width
Coarmer Type: 45
Miter Size: 1 width

GraSER - o ot Al g et e



Plan (Design Planning Option) -

T

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig2 layer

Status: Auto Delay Tune completed mormally

Mumber of rats scheduled = 42

Fumber of electrical viclations on sceduled rats = 12
Fumber of timing constraints on scheduled rats = 84

Mumber of timing constraint violationz on scheduled rats = 0
DiffPair Phase Mismatch = 270. 318 MIL

Routed length of scheduled rats = 154392, 988 MIL

G.r‘asep? W _ _ | A - " Execution time = 191 seconds

Memory currently in use = ZB0G37 KB



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig3 layer

Options 5

Active etch zubclazs:

| B Gia -
Overnide bundle params: |Yes - |
Allows in cng areas: |Yes - |
Exclude smart criticals: |Yes - |

Tuning FPattern: |Accoldi0n - |

Accordion
Gap: 2e width
kin Arnplitude: Iwwidth -
M ax Amplitude: 40 width
Carmer Type: 45
l Miter Size: Tuwidth -
|
Trombone
Max Lewvels: |1— :
Gap: 3 width
Min Amplitude: 3 width
Carmer Type: 45
Miter Size: 1 width

GraSER - o ot Al g et e



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig3 layer

Status: Auto Delay Tune completed normally

Mumber of rats scheduled = 34

Mumber of electrical viclations on sceduled rats = 6

Mumber of timing constraints on scheduled rats = 68

Mumber of timing constraint viclations on scheduled rats = 0
DiffPair Phasze Mismatch = 18 444 MIL

Fouted length of scheduled rats = 122215, 163 MIL

Gr;asepk _ _ _ : Execution time = 106 seconds
i : ' : HE e ih "' Memory currently in use = 280823 KB



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig4 layer

Options p

Active etch subclass:

]| Bl Siad -
Owerride bundle params: |Yes - |
Allow in chz areas |Yes - |
Ewclude zmart criticalz: |Yes - |

Turing Pattern: | Accordion - |

Accordion
ap: 2uowidth -
tin Amplitude: dmwidth -
tax Amplitude: A0 width
Corner Type: 45
| Miter Size: Txwidth
| Trombaone
Max Levels: I‘I— :
Gap: i width
tin Amplitude: i width
Corner Type: 45
Miter Size: 13 width

GPASER - 01icov s ot Al s 1 e



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig4 layer

Status: Auto Delay Tune completed normally

Mumber of rats scheduled = 34

Mumber of electrical violations on sceduled rats = 10
Mumber of timing constraints on scheduled rats = 68

Mumber of timing constraint viclations on scheduled rats = 0
DiffPair Phase Mismatch = 68 032 MIL

Fouted length of scheduled rats = 123287. 731 MIL

Gpasepk _ _ Execution time = 115 seconds
e ! ; : A i A L) ' Memory currently in use = 281217 KB



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig5 layer

Options p

Active etch subclazs:

00 =
Override bundle params: |Yes - |
Allowe in chg areas: |Yes - |
Exclude zmart criticalz: |Yes - |

Tuning Patterr: |.ﬁ.ccoldi0n - |

P Accordion
IH Gap: Siwidth -
E tin Amplitude: Iwidth -
i Ma Ampltude: A% wich
I.jj Cormer Type: 45
u'l [ Miter Size: Tewidth
[ |
E Trambone
rl" Maw Levels: |1— :
Gap Fwwidth
tin Amplitude: 3w width
Cormer Type: 45
Miter Size: 11 width

GraSER - o ot Al g et e



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig5 layer

Status: Auto Delay Tune completed normally

Mumber of rats scheduled = 33

Mumber of electrical violationz on sceduled rats = 12
Mumber of timing constraints on scheduled rats = 66

Mumber of timing constraint violations on scheduled rats = 4
DiffPair Phase Mismatch = T1.585 MIL

REouted length of scheduled rats = 115874, 07T MIL

Gr;asepk _ _ _ : Execution time = 189 seconds
i : ' : HE e ih """ Memory currently in use = 284152 KB



Plan (Design Planning Option) —p
4™ DATA (Channel A & B)

- Manual fine tuning + AIDT
- Sig5 layer

D O QO Q Q Q

./?
2,
K

Graser’



Plan (Design Planning Option) -

4™ DATA (Channel A & B)
- Manual fine tuning + AIDT
- Sig5 layer

Graser’



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig6 layer

Options por

Active etch subclass:

W []5i5 -
Overnide bundle params: |Yes - |
Allow in che areas: |Yes - |
Exclude smart criticals: |Yes - |

Tuning Pattern: |.t'-‘l.|:cur|:|i|:|n - |

Accordion
Gap: Zewidth
bin Arnplitude: Jnowidth -
bl 3 Arnplitude: A0 width -
Cormer Type: 45

l hiter Size: Twowidth

Trarnkuore:
M ax Levels: ’1— :
Gap: Jw width
tin Amplitude: 2w width
Corner Type: 45
Miter Size: T width

GraSER - o ot Al g et e



Plan (Design Planning Option) -

e

4™ DATA (Channel A & B)
- AIDT (High-Speed option)
- Sig6 layer

Statuz: Auto Delay Tune completed normally
Mumber of rats scheduled = 33
Mumber of electrical viclations on sceduled rats = 14
Mumber of timing constraints on scheduled rats = 66
Mumber of timing constraint vioclations on scheduled ratz = 0
DiffPair Fhase Mismatch = 227. 202 MIL
Routed length of scheduled rats = 113486, 195 MIL

Gr:asepk L . . _ : A . Execution time = 195 seconds

Memory currently in use = 304297 KB



Routing Result e

Timing view
Options f

Dizplay control
Style: @) Solid Shiped

il | |||IHIH HH B il_ _

I
Colors:
‘ [ s atisfies required timing
| r} . B Shorter than required value
’ | N & small amount shorter
[l Longer than required value
7 & small amount langer

Pattern for critical signals: ’/

Timing Mode: | DRC Timing |
Min length % for Smart Goals: |10
katch Group Selection Maode

| Ilpdate Goalz |
| Remove Goals |
‘ | Clear Selections |

Graser
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RO U t I n g ReS u I t Grassn:n%{.lum“

Phase view

Options P
Dizplay contral
Shyle: @) Solid Shiped
Colars:
[ satisfies required timing
[ Shorter than required value
(B & small amount sharter
[l Longer than required value
[T & emall amount [arger

Pattern for critical signals: '/

Timing Mode: |DRCPhase = |

kin length % for Smart Goals: |1 1]
Match Group Selection Mode

| Ilpdate Goalz |

| | Femove Goals |

| | Clear Selections |

Graser’



Conclusion ol
DDR (276 Nets)

« Setting Time: About 30 ~ 120 mins
 Automation Time : About 40 ~ 60 mins
« Manual Time: About 2 ~ 6 hrs

This case : Took 5 hrs

Graser’



What else el
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Chapter Three
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Routing Flow -

* Fan out

 Break out

Graser’



Optimize Eee

Auto-interactive Delay Tune (AIDT — High Speed Option)
(Enhanced by QIR#4)

Uptions

&

Active etch subclass:

= |:| Lay3 -

Owerride bundle params; |Yes v|

Allow in chg areas; |Yes - |

Tuning Pattern; |.-’-‘n.cculdi0n - |

Accordion
Gap: 26 width =
bin Amplitude: 20 width
b & Amplitude: 40 width =
Comer Type: 45
Miter Size: 18 width
Trombore
M aw Levels: ’2— -
Gap: 2w width
Min Amnplitude: 24 width
Cormer Type: 45
Miter Size: 14 width

GPSEPR - i oo teimions ot Al i seersed The Craser Iog a1 tademarke of Grases Techmotogs Co. i1



Optimize e

Auto-interactive Phase Tune (AIPT — High Speed Option)
(Enhanced by QIR#4)

= Options
Compenszation Loz, 1.-’-‘-.ny L]

Compengzation Technigues

Pad Entry Shortening Yes -

Pad Entry Lenathening Yes -
Allow off-angle segs Tez -
Allaw gather move Yes -

Allow Uncoupled Bumps Mo -

Height: 0.00
Length:

iy

Graser’



Optimize e

Auto-interactive Add Connect (AIAC — PCB Designer)
Scribble Mode (Enhanced by QIR#7

Off angle fit Exact fit

Graser’ —



Optimize e

Auto-interactive Add Connect (AIAC — PCB Designer)
Scribble Mode (Enhanced by QIR#7)

B~ \=r PU Uosiaer s e mancs Ltees L HAJF Spd DD Lpled Frajees Lad Lelmas fes ek od =k i
Bk Eoi. Mwen &d0 Dhader Swigp Shepe Logic Pheos PPy Boaow dvelsge Mandecow JToode  GraieWWaARE  Halp cadence

i E b oE s A Fas s o oDl iR S e e TR
iR EEEE el e @F kO iE s~ e w B G E AT G S e E G
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Optimize -

Tl

Auto-interactive Convert Corner (AICC — PCB Designer)

@Graser’ ...



Optimize o

L

Auto-interactive Breakout (AIBT — Design Planning Option)
(Enhanced by QIR#6)

For enterprise customers who design PCBs with high-speed interfaces such as DDR3, PCI Express
3.0, SATA, HDMI, USB 3, XAUI, SFP+

Helps you plan breakout of both components tied to an interface
Reduce routing steps and improve efficiency e G et bty e o b i o e

27 EHEAL Q8]
dE¢lEQO0s = s |

* Interface breakout (both ends) -
analysis
 Canvas-driven inputs for »
direction, distance, sequence =
« Rat ordering and layering

FZHL LI KSR DL

LR

3 [ a0 aEm (Al

Split Views allows working on
both ends of an interface zoomed-in

GPASER - 0o renmoion ot All e recreed The

ks of Graser Ti



Optimize Eee

Auto-interactive Trunk Routing (AITR — Design Planning Option)
(Enhanced by QIR#7) TOEE
- New Auto-Interactive function  SEBERE

designed to route the ‘trunk’ or
main section of an interface

 Works with Auto-interactive
Breakout Tuning
— Flow the Bundle

— Run Auto-Interactive Breakout on
both ends

— Trunk Route follows bundle path
(approximately)

» Accelerates time to breakout
and route an interface

Graser’





