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What's OrCAD Sigrity ERC?
OrCAD Sigrity ERC

— Trace Reference Check
— Trace Coupling Check
— Trace Impedance Check

OrCAD Sigrity SRC
Summary
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What’s OrCAD Sigrity ERC?

e OrCAD® Sigrity™ Electrical Rules Check (ERC) "] {# PCB
s aTEMIREERE PCB ZETHIGIRGMEE » MEFHE FEME
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OrCAD Sigrity ERC e .

Signal integrity electrical checks for
PCB designers
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Layout PEH B R IZEE

« Talk about impedance Z0, let’s see the following case:

—  After simulation, you set the trace width to be 5 mil in the constraint system to achieve the impedance you want.
Of course, the following picture will show no DRC violation. But if this is a 2-layers design and...
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1. Layer Transistion

1. Reference change
2. Cross plane split
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ERC — ML/ FEmEHY
/Q% I_SI =B A=
e Based on upper / lower layer references

— Trace9047 - one section
— Trace9048 - 5 sections trace9048

Trace Name Length (%) = Upper-lyr ref net name | Lower-lyr ref net name
Trace047:DQ0 11.58 GND vDD
Trace8048:0Q0 12.74 GND vDD
TraceS048::00Q0 1.78 VDD VDD
| Trace9048:DQ0 0.11 - vDD _
| Trace048:DQ0 el Sl il 1|\'|rc1)|tse is the reason why
Traced048:D00 1.66 GND GND e Are B

impedance sections.
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« Trace cross layer reference shows the net names for the reference plane shapes
directly above and below the corresponding trace segment

« Trace coplanar reference shows the net names for the reference plane shapes next
to the corresponding trace segment on the same layer
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«  Trace9047 is one ERC results
Unlfc-)rm Impedance Trace Name Aggressor Trace Mames Coupling Coefficient (%) Length (%)
section Traced047:DQ0 - - <1 |18
. Trace9047:0Q0 Tracef024: D01 5.3 <2 1.46
©  Trace9047 broken INt0 5 | 7.cca047:0Q0  Trace024_Auto 190:D01 5.3 €3 |16
sections based on trace Trace8280::DQ4 05
Coup”ng Traced047:000 Tracef024_Aute 191031 5.3 <4 410
Traced047:D - - <5 |3

_ two no coupling
sections (1 & 5)

—  two 2-line coupling
sections (2 & 4)

— one 3-line coupling
section (3)
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EARPEMEE

P3E_SLOT2_TX_C_DPD Impedance (Ohrm)

PIE_SLOT2_TX_C_DP1 ~

71 P3E_sLOT2 TX_C_DP2 220T—i,——————————i,———————————1———————————:—- RUSURESE - EIRGE RN [ ] R TSR S R e R A I R A LR T
I | | |

P3E_SLOT2_TX_C_DP3

P3E_SLOT2 TX_C_DP4
- This check helps you to identify,
— Worong trace width spacing (diff. pair)

— Cross moat
Highly trace impedance
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* Visually or tabular result for trace impedance check that
shows trace segments mismatch with target impedance.
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Cross Probing

 Auto-Zoom in board.

# Allegro Sigrity SI (PCB): DDR3_LRDIMM166.brd Project: F:. RCSRC_LR... [=]E] %2 J]&sPEED2000 Generator - [DDR3_LRDIMM166 Layer View]
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EARBOIRE

* Cross probing helps to resolve issue intuitively
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ERBARE

Met Met name Aggressor net with Max coupling | % length with | % length % length | Total coupling index (mm-%)
count max coupling coefficient max coupling | with with
coupling coupling
coef »0.05 | coef
0.001~0.05

6 P3E_SLOT3_TX_C_DPO-P3E_SLOT2 TX_C_DNO P3EsLOT3 T C_DP1 [ 0156% 45,886 45,836 2.881

7 P3E_SLOT3_TX_C_DP1-P3E SLOT3 TX C_DN1  P3ESLOT3.TX_C_DNO | 0.147% 46.545 56,715 3.440

8 P3E_SLOT3_TX_C_DP2-P3E SLOT3_TX_C_DN2  P3ESLOT3_TX_C_DN1 | 0.156% 42769 71.100 4302

g P3E SLOT3 TX C DP3-P3E SLOT2 TX C DN2  P3E SLOT3 Tx C DN2 J 0.156% 55,397 60,345 3.541

10 P3E_SLOT3_TX_C_DP4-P3E SLOT3 TX C_DN4 P3ESLOT3 TX_C_DP5 || 2.808% 26.979 68.281 47.643
1 P3E_SLOT3_TX_C_DP5-P3E SLOT2_TX_C_DN5 P3ESLOT3_TX_C_DN4 | 2.810% 28.293 71503 54 733
12 P3E SLOT3 TX C DP6-P3E SLOT3 TX C DN6 _ P3E SLOT3 Tx C DNs | 2.810% 30.093 £2.280 45.025
13 P3E SLOT3_TX_C_DP7-P3E SLOT2 TX. C DN7 -

012 3456 7 Through this test, you will see,
« Tight coupling pairs
« Max coupling aggressor

« Dangerous vs. safe coupling
218X (=2.81%/0.156%)




What is Sigrity SRC?

« Sigrity SRC is Macro, combined, net-level view in time-domain of impact due
to ERC violations measured in mv&ps (no device model needed)

Setup considering termination impedance, data rate (pulse width, rise/fall time),

and amplitude
Results with TX'RX/NEXT/FEXT waveforms, Sl performance metrics
Organized to easy Sl performance interpretation along with ER

* Practical for board level check (setup, simulation, report)

Tx component

/T Tx .
/ NEXT=2'(next)

Rx
Rx companent

quiet

Tx component

' active quiet

active

quiet active

All others quiet = All others active

FEXT=2 (fext) "\

Rx companent




Time-domain

Waveforms

FEXT=2 (fext) \
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BN RXGFEXT_U0_DQS (V14)
I Diff_RX/FEXT_U0_DQS0p
I RX/FEXT_UO_DMO (V16)
EIM RYFEXT_U0_DQO (v17)
M RX/FEXT_U0_DQ3 (V18)
RX/FEXT_U0_DQ4 (v19)
M RX/FEXT_U0_DQT (v20)
= BaTX
BB TX/NEXTJ1RDQI (V1)
I TX/NEXT_I1RDQ2 (V2)
L T/NEXT_J1_RDQS (V3)
LB TX/NEXT_J1RDQS (V4)
8 Diff_TX/NEXT_J1_RDQS0p
1 TX/NEXT_J1 RDMO (V6)
LB TX/NEXT1.RDQO (VT)
B TX/NEXT_J1RDQ3 (V8)
BB TX/NEXT J1RDQ4 (V9)
B8 TX/NEXT_J1_RDQT (V10)
= B FEXT
M Ditf RXFEXT_U0_DQS0p
RX/FEXT_U0_DQ2 (v32)
RX/FEXT_U0_DQS (v33)
RX/FEXT_U0_DQE (V34)
RX/FEXT_UD_DMO (V35)
RX/FEXT_U0_DQU (V36)
I RY/FEXT_U0_DQ3 (v37)
LI RX/FEXT_UO_DQ4 (V38)
M RX/FEXT_U0_DQT (v39)
B RX/FEXT_U0_DQL (V40)
= B NEXT
B8 Ditf_TX/NEXT_J1_RDQS0p —
B TX/NEXT_J1.RDQ2 (V22)
I TX/NEXT_J1RDQS (V23)

RX/TX/IFEXT/NEXT
waveforms

T

04 06 08 1

B TX/NEXT_J1_RDQS (V24) 0z 12 14 i 8 2 ez 24 26 28
ELB TX/NEXTLROMO (V25) Time (s}
%m& A V1 V& v Ve val V26 w1
4 — 4 v2 T —v12 —17 V22 var —v32
LoadedCurves ] v3 vE —vi3 —wvis V23 V28 — v
v4 ve —vi —vig V24 v29 —vi4
Vs V10 —Vi5 —r] V25 V30 B— ]

Tx Rx — N N,
Tx component Rx component Tx component NEXT=_. (next) Rx component
active | quiet
quiet active
] 0
] 0
[] 0
quiet active
= All others quiet - = = All others active - =
TEORX =] Valiege ()
B RX/FEXT_U0_DQL (V11)
M RXFEXT_UO_DQ2 (V12) H T T T T T T T
L RX/FEXT_U0_DQS (V13) ; ; [ N |




Summary

« Sigrity ERC / SRC fills the gap between layout designers

and Sl engineers

— Expanded expertise

— Using same tools

— Measured by same units

DRC ERC Simulation

Design Rule Check Electrical Rule Check Using Device Models

Layout/Board designer ----========ss=cseemmennee e » Sl engineer
Layout tools ~  -----eemeememiee e » Simulation tools
Geometry domain (mil/mm) ==-===ccceemmmm e » Electrical domain (mv, ps)
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