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Topic

» Design Challenges
« Developing New Design Faster and More Stable
» Constraints Driven ( PCB Transmission Line Effects )
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Design Challenges

Step 1:
Make circuit design in your system
* Does it work ?

 Does it work well ?
 |sitstable ?

Step 2:
Make a Prototype in the laboratory

* Prepare equipment

* Connect to the system and make sure.
* Does it work ?

*  Does it work well ?

* Is it stable ?
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Traditional Design Process

Schematic drawing in your design system
Make prototype

Measurement in the laboratory
Repeatedly try and error

<
%
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A Virtual Laboratory — OrCAD PSpice

Curve

Tracer
OrCAD Logical
PSpice Analyzer

Statistical

S Oscilloscope

Network
Analyzer

Measurement
Expression

Spectrum
Analyzer

Function
Generator

Power
Supply
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Shorting Design Process

* Schematic drawing
« Simulate and confirm results
- Make PCB layout
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A Quality Analysis Laboratory

« Mass Production Issues
— Complexity
— Stability
— Components Specifications
— Cost
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Features of PSpice AD Simulator

Basic Application * Analog simulation

— DC, AC and Transient Analysis
— Noise ,FFT...

« Digital simulation
— Limitation Analysis
— Transient Analysis

Mass Production « Parametric Analysis

* Monte Carlo Analysis
«  Worst-Case Analysis
« Temperature Analysis
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OrCAD PSpice

Main Module Option

A A

|
Model Support

H Vender Model “ =

ABM Model ]

11 1

Advance Analysis
A

A/A
Simulator.

—| Capture

o Cross Field Support
Design Entry

\[ Mc;\cjpe;ing ]]_
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Embedded SystemC in PSpice Model

1. Build your functions by C language.

2. Compile and Generate DLL file.

3. Link signal nodes between DLL
with spice model.

- CCode

.....

C Compiler

Analog I/0O
% Digital I/0
Custom |/O
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Advanced Analysis Option

Sensitivity

— Sensitivity identifies which components have parameters critical to the
measurement goals of your circuit design.

Optimizer

— Optimizer is a design tool for optimizing analog circuits and their behavior. It helps
you modify and optimize analog designs to meet your performance goals.

Monte Carlo

— Monte Carlo predicts the behavior of a circuit statistically when part values are
varied within their tolerance range. Monte Carlo also calculates yield, which can be
used for mass manufacturing predictions.

Smoke

— Smoke warns of component stress due to power dissipation,increase in junction
temperature, secondary breakdowns, or violations of voltage ~ current limits. Over
time, these stressed components could cause circuit failure.

a 5
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Sensitivity Analysis ( A/A Option )

i= rf_amp-SCHEMATIC1 - PSpice Advanced Analysis - [Sensitivity]

|[Eek edr vew mon anayss Sensitivity Parameters table prior to the first run

|@@&|s =8| S

Parameters

Component Parameter Original @Max| Abs Sensitivity Linear
c4 WaLLIE 10u
CE Wal LIE 0.4700u
R9 WaLLIE a0
R4 WaALLIE 470
i Wal LIE 0.0100u
RE WaLLIE 470
R7 WaALLIE 270
C3 Wal LIE 0.4700u
R8 WaLLIE 3.3000
R3 WaALLIE 5 .2000k
RS WaLLIE a0
R2 WaALLIE 3k
R Wal LIE 24k
o WaLLIE 0.4700u

Specifications
* | OnOff | Profile Meazurement Original Min | Max
Click here ta import & measurenent created within PSpice. ..

=
E Sensitivity |

A i

Sensitivity Specifications table before a project is set up and run

Faor Help, press FL l_ | | m A
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Sensitivity Analysis ( A/A Option )

* Sensitivity Result

Parameter values that correspond to measurement min and max values

\ Parameters =
Component | Parameter | Original Min Max | Rel Sensitivity Linear
p |RO WAL LIE a0 45 55 44 51 24m
R WAL LIE 470 423 =i 37.3404m
RS WAL LIE a0 55 45 -36.1144m
RE WAL LIE 3.3000% 3E300: 249700 -25 2563m
RE WAL LIE 470 =T 423 -21 DEETm
R3 WAL LIE B.BO0OK ¢ 74800k 64200k -13.9678m
Rz WAL LIE 3k 27000k 33000k 13.2341m
Ry WAL LIE 270 243 297 7.3855m
4 WAL LIE 100 Oy 11U 3.E010n = Wi =
CE WAL LIE 047000 423n 17n 1.05850 = Wi =
1 WAL LIE 0.0100u an 11n S00.5676pR = Wi =
] WAL LIE 047000 423n 17n 141.83939n = Wi =
R WAL LIE 24k +24 BO00K i 26 4000k a5 05530 = Wi =
or) WAL LIE 047000 423n 17n 37524230 = Wi = j

rf_amp-schematic] -ac sim
rf_amp-schematic] -ac sim

v (load 1)

handwidthiviload) 37 150.57838meqg [130.3443meg | 174.8395meqg

Specifications

Measurement Original

rf_amp-schematic] -ac sim

mini1 0*log Ofw(inoize viinoize 148 26e-191) 41451 36360 47507

RIRIR]-<

rf_amp-schematic] -ac sim

miaxv{onoise]) 4.3383n 3.5366n 527930

Click here to import & measurement created within PSpice... /

The measurement’s worst-case minimum and maximum values




Optimizer Analysis ( A/A Option )

< Optirizer - [Madiied L50 -1 Q
Fiandom
. Dizcrete
E optimizer =8 Eel =
Parameters [Next Run]
Error Graph * OniOff Component Parameter Original Min Max Current
v [V [ % [re WVALUE 3.3000 3] sseo000 | 3.3000
% v |V [ % [rs WVALUE 470 235 705 || 470
T w | [ % [Re VALUE 470 235 705 [ 470
I peesscosascocsaccoconc00c000000000000000eac000saco0asag Click here to import a parameter from the
L e
L e //
L T 7/
£ 08%yrrrrer Component Value Range define
0% - mmm oo
0.3% - --=mmmm o mmo o mnosomnosieonoiiiioiiooas
0.2% - --=m=nmmmmemonommoeomnosieonoioiiioiioioas
0.1% F -----mm = - mm e n oo n s
0%
M N
Run Mumber
Esnmﬂdlmme Fit ]
Specifications [Next Run] it
ol OniOFf Profile Measurement Min Max Type Weight QOriginal Current Error |ﬂ
» V] | B |ac.sim MaxiDBV(Load)]) 5 55000 | Constraint 20
v | W | |2 |acsim | | Bandwidth(v(Load),3) 200meg | | Goal 1
w | V] | |7 |acsim LD 0 noiE... / 5| Constraint 1
W z [2 |ac.sim Max(\Vi{onoize)) / 3n | Constraint 20
/ Click here to import a measurement created within PSpice... A
y 4 H H H H
4

Assume your Sspec.
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Optimizer Analysis ( A/A Option )

* Optimizer Result

(== SCHEMATIC1 - PSpice Advanced Analysis - [Optimizer] - |EI|£|
JJE File Edit YWew Run Analvsis Window  Help - |5|5||
|#@ & &e 8| = [Discrete rumiaaan ||
Error Graph Parameters [Hext Run] ﬂ
* OnSOFF Component | Parameter | Discrete Table | Original | Min Max Current
_ » o % R VALLIE Resistor - 10% 3.3000 3| 3.6000 36000
E | [+ % RE WaLLE Resistor - 10% 4708 235 705 £30
v vl | & [Re WALLE Resistor - 10% 4708 235 705 240
Click here to import a parameter from the design property magp. . vI
Rtk Nambs 1 _I'
|| standard I Aot |
Specifications [Hext Run] 4'
L OnOFF Profile Measurement Min Max Original | Current | Error |
¥ | [« | [ |ac.sim maczcb oz ) 5| 5.5000 94181 5336 0% ! L =
b | % | ¥ | & |acsm  |bandwidth{v(load) 3] 200000000 1505785, L 1414 f 0% Original | Min | Max | Current
¥ ||l | b7 |acsim ming 1 0*logt OCviinaize)®... 5 41481 47945 0% 3.3000 3| 3.6000 3.6000
e [ |ac.sim maxv{onoise)] an 433830 2.91586n 0% 470 235 705 680
Click here ta import & meazurement crested within PSpice... 470 935 705 240
f T T I I RS R e . _l_
E Optimizer I
x| Loading Discreke engine =
F
Cptimization run &
JJ Opkimization complete -
Far Help, press Fl | -
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Smoke Analysis ( A/A Option )

Standard derating factors used in the calculations

Smoke - tran.sim Mo Deratil Component Filter =

Component Parameter Type Rated Value Measured Value

+

oA Max C-E voltage Average 12 50 8.1262
oo Max C-E voltage Peak 12 50 6 51422 &
ol e Max C-E voltage RMS 12 50 6 B1262
Tl Maximum junction temperature Peak 200 75 148.285Tm T7.7764m
ol Maximum junction temperature Average 200 73 148.2857m T47301m
oo Maximum junction temperature RMS 200 75 148.285Tm 74.7803m
ol Maximum power dissipation Peak 197.7143m 100 200 55 0543
ol Maximum power disgipation Average 197.7143m 100 200 02 3830
ol Maximum power dissipation RMS 197.7143m 100 200 92,4152
oo Max C-B voltage Average 20 38,6675 05 6523m 40.4385m -
ol al Max C-B voltage Peak 20 38.6675 95 65688m 40.4885m ¢
ol a Max C-B voltage RMS 20 38,6675 95 6683m 40.4335m ¢
oo Max E-B veltage RMS 2.5000 50 20 76077 £
¥ |RE Maximum breakdown temperature | Average 200 50 20 TEOTT
W | RS Maximum breakdown temperature | Peak 200 20 20 TBOTT
W | RE Maximum breakdown temperature | RMS 200 100 20 7.3391
¥ |RE Maximum power dissipation Average 250m 100 20 7.3568
W |RE Maximum power dissipation Peak 250m 100 20 7.3392
W | RS Maximum power dissipation RHMS 250m 100 25000 T87.0433m
¥ |RT Maximum breakdown temperature | Average 200 100 200 50.3508
¥ |RT Maximum breakdown temperature { Peak 200 100 200 59.3908 |
¥ | RT Maximum breakdown temperature | RMS 200 100 200 59.3903
¥ |C4 Maximum voltage Average 50 80 45 108377
W |C4 Maximum voltage Peak 50 S0 45 10.6377 §
¥ |C4 Maximum voltage RMS 50 50 45 10,6377
¥ |R3 Maximum breakdown temperature : Average 200 a0 40m 9.5805m
¥ |R3 Maximum breakdown temperature | Peak 200 100 200 45.2358
W |R3 Maximum breakdown temperature { RMS 200 100 200 45.4554
oo Max collector current Peak 50m 100 200 452375
v el Max C F vnltane Averane A 20 A0m 087 7m.f b
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Monte Carol Analysis ( A/A Option )

== rf_amp-SCHEMATIC1 - PSpice Advanced Analysis - [Monte Carlo] -0l x|
JJ Fil= Edit “iew Bun  Analysis Window Help ;Iil ﬂ|

|z@&| s e || DOy nm|aaaa||se

[e—

Probability Density Graph {(Runs: 1 to 100}
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Murmber of Funs

1]

I I I
8.8 859 95 41

1 I
6.3 6.4 B5 86 10 10011 : 8

92 93 94 95 95 97 98 949
max(dbiu{load))

E Shatiztics I E Fa hleas l
istical Informatio

# | On/OTf | Profile Measurement

3 Sigma | 6 Sigma Median

ks 3. [max (el (load) 1) 8.3900 . 042 280.0109m 100% 100% :
4 rf_amp...|bandwidthv(load), 30 139.9560meq 164 4402meg | 100% :151.0197meq : 4 9250megy 100% 100% 150 9576meg
v v |rf_amp..|ming1 0%og] O0v(inoise)*v(inoise)id 28e-130) 37218 46057 | 100% 41352 201 3833m 100%:  100% 4 1361
v ¥| |rf_amp..|max(vionoise) . 3.5695n 4.9430n | 100% 4.3280n} 219.4049p 100%:  100% 43216n |
Click here t&-imqand-i.q\aawlnt created within PSpice. .. -
- — reated _ —— i
% Mante Carlo l /
2| Monte Carlo run 99 completed Check for acceptable values =i
For Help, press F1 compared to design specs | e
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Advance Application

«  Simplify Design
* Modularized Design
* Mechatronics Integration Design

Graser




Simplify Design

« Create PSpice Netlist = Generate a system model

-

\ B’ Create Netlist & l&]

| FCB Editor | EDIF200 | INF | Layout | PSpice [SPFICE | Verilog | YHDL | Other |

Ciptions

Create Hisrarchizel Format Netlist
Create SubCircuit Format Neflist sy g
@ i Use Template: B Rk
@) Descend
||l (©) Do Mot Descend T '

[ Place DRC markers for Ermors and Wamnings

f Compatibilty Mode (16.2 and Prior Releases)

ll —

0 | Metlist Fils: [ Wiew Cratput -

: CACADENCESPE_16 GTOOLSPSPICEMCAR LA MPLESMIESTM bt
B

2,
Nz
VLDCMTR

1. Generate a system model ( PSpice Netlist)
2. We can get same results by simplified changes
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Modularization

Complex Circuit A Few Chips — Simplified
Drawing — Design Circuit Design

OrCAD PSpice
Simulation

!%W#M

i
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Mechatronics Integration Design

« Automotive Safety System
« Passive mode : ABS -+ Airbag ~ Reversing radar
« Active mode : DSTC , ROPS , EBD , CWFAB , PDFAB , DAC , LDW

Photo , Sonar :;:.@

Power-Driven
Chemical composition

* ﬁ of Perceptron
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SLPS Option

« The Circuit Design is embedded into Matlab for a system block
model(SLPS) with simulink interface for Cross-Field Simulation.

using PSpice

Modeling of electric circuit / ’—p Ex_CuA

Graser

| Ex_CubB
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Model Resources

OrCAD Capture Marketplace cadence

Home Component Search Models Multimedia PCB Services OrCAD Apps EDA360 Contact

LogIn|

I Carty=

0ltems US $0.00

 |C Vender
» Model Editor —

I Related Documents

+ TcliTk Extensions in OrCAD Capture

My Account « OrCAD Capture Marketplace FAQS
+ Capture Intelligent PDF Generation
PSpice Modeling Apps User Rating # & # # « (1) App Movie
. . Developer: Cadence Design Systems
Version: 2.0
° Plug-In Type: PSpice I Recommended Products
For Use With: OrCAD Capture & PSpice 16.6-5013 & Above
Size: 2 MB « Find in Design P
» Capture INI Manager Aok
+ GraserWARE NC-Part  #awak

Price: FREE ADD TO CART % » GraserWARE PP

« OrCAD Capture MarketPlace

« Temporary Model from modelling Apps
provide both models & symbols

e ™
° Oth e r RGSO' l rces 8 ] PSpice Modeing At o ‘ [
c ESL
Capacitence 1u SR o
1u m 6330
Tolerance
Rp
Initial Condition (IC) 100Meg
i
| Parasitic Resistive Elements Parasitic Inductive Element
Series Resistance (ESR) 1m| Series Inductance (ESL) 0.1m
Parallel Resistor (RP) 100meg Self Resonant Frequency (SRF) |1.592E4
Dissipation Factor @ 120Hz: 1.402E-5
Temperature Coeffecients (TC) Voltage Coeffecients (VC)
Linear (TC1) Linear (VC1) I
Quadratic (TC2) Quadratic (VC2)
Parasitic series resistance of capacitor in Ohms. [ Place ] [ Close l [ Help l
Il
&
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Model Editor

* Create new PSpice model from model editor refer
datasheet

r - S I B
.Unlitledl.lib:Test_diode-FSpiceModel Editor - [Forward Current] 38 88 ! - -“- = ;ﬂ_‘ . ELM
‘ File Edit View Model Plot Tools Window Help EEdEI’I(E - (8] %
L —
HITE L T ) y Y — 1l [
fueedal B ROoD QQAQ ¢ X v 30K
Models List 8
Model Na... Type Modified [ Forward Current
Test_diode* Diode 06/06/12
To include this spec in the model
extraction please enler two of more
e = ———— e =1 data points in the lollowno Lable
) || TR
1 E
2
[+ ] '
_ . =
@ Use Device Characteristic Curves &
. 3 -
Use Templates
From Model: Diade
Diode g
Bipolar Transistor
Magnetic Core
Ins Gate Bipolar Tran .
‘éupne?gﬁzrf;[;mpma "l Rorward Cur,. IE Tunction Ca. .EReverse I.ea_..]Reveme Bre ..]Reverse Rec...]
MOSFET 8
32:::32 EEQU|E:::°' ini Ma:imum| Default Active I Fixed | -
mpa - 0.1 1e-014 v |
Yoltage Reference 5 3 | 3
Darlington Transistor Te0! 10 o0001] [ | [
1000 0 |
100 Y I
551 111 B | F
0001| teoiz| [ |
n n 2313 (=]  E— 2

! Ready |
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Magnetic Parts Model Wizard

L rMagnetic Parts Edi —_t =
Eile View Tools Help caden{@ X
LBEE @ &

3|
Design Steps PSpice Madel Mame |ptitled

PSpice Model b C:\Cadence\3PE_16.5\ocls\pspice Default Madel

it

*Generated by Magnetic Parts Editor on FriJun 05 11:38:21 2015
_subckt Unbitled V_INTY_IN2

+% _0UT11Y_0UT12

+ PARAKMS: Mp=14 RSp=0.03009619 LIp=2 95432006
+Ms1=14 R5%1=0 0435887 Gap =0

L_LP MLPY_INZ {Mp}

F_RPF MRP MLP {RSp}

L_Leak _IN1 MRF {LIp}

L_LST MLS1Y_OUT12 {Ms1}

F_RS1 MHLSTY_0UT11 {RS:1}

F_K2L_LPL_L51 1.0 core_model_K1

model core_model_ K1 AKD:core_model CORE [GAP={Gap}]
.model core_model CORE [LEVEL = 30D = 4.77 1D = 0 AREA = 0.86 GAP =0 Br="1100Bm =5000H: = 0175 )
.ends Untitled

%

@ venuzcurer Report o Model View |

" oo |

#IMNFO: Done.

&\ WARMING(ORMAGDE-1105): The skin depth value is 0.296055 mm. It is being violated for PO winding. Select the LITZ type of winding if SIMGLE is selected.
&\ WARMNING(ORMAGDE-1103): The skin depth value is 0.296035 mm. It is being violated for S0 winding. Select the LITZ type of winding if SINGLE is selected.
#IMNFO: Designing winding layout.

< | 1

For Help, press F1




Model Service

Most accurate SPICE model | MoDeCH Inc.

About MoDeCH

Company Information Careers

Products & Services

3 -

Contact Us

Case Studies

SPICE Model

Modeling experts of MoDeCH provide customers witl
including TEG design assistance for extraction, selec
parameter extraction, and technical support to meet
improve simulation accuracy at most, we will develc
offers highest accuracy SPICE parameters suitable fi

MODECH Model

= SPICE model

On-wafer Devices

We provide a
customized
comprehensive solution
for on wafer device
maodeling from TEG
design assistance, on

wafer measurement,
optimal model selection
to accurate device
parameter extraction.
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Datasheet
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Constraint Setting Determination
by OrCADPCBSI




OrCAD™ Design Tool Chart

Component Information System
(CIS)

Design
Constraints

Capture

 Netlist _ !

PCB Designer

EIPEBER i i syt



Traditional Flow

[ OrCAD Capture

5]

file Edit View Tools Place Macro Accessories Options Window Help

EEEES SR QA G

SCHEMATICI-LLC

Start Page [ bench_alle..

How to determine ?

Design Reuse?
Constraints Update

Analyze ~ Edit Topology

P 58 = roject: C..../pcb/signal/template

[ sigxplorer OrCAD PCE
Edit  View

B SI PCIx_sample.top 1

Setup Analyze Help

Sjulelisuo) uﬁgse(]

Wi =

Mew...
Open...

Example..

Ctrl+N
Ctrl+0

dluy

feg e

Id Save

Vi - 8 B Save As..

Ctrl+5

B2 Update Constraint Manager

Fie EQl Objels Cobwm View Avslyee Audl Toob Widow Help

sl cleelal |EelHr ¢ =EE=

ook
T Flecrical Referenced -

8 Fledical | 5] e opjects z i x| _aimwem | et Frumary
§&_Phsical 2 Bkl = mn mn it it

B system
im_asusick

NET +1.6V PCIET
WET_2.5V_DAC
NET ATI RSET
NET_ATI_33MELK
NET_BCMS721_AVDDLT

5 3 Physical 12

B AL
FE o :';I
« 5
Bi_Soacng

D _Froperties

DLrAULT 100000.00 00,0010
100000.00 005.00:10.
100000.00 00:2.00:10.
100000.00 0
100000.00

ool

Eppend

Woone | [ —r | 10000000 Seript..
= [oRc  [outofdate feviic | 4
BT =] .
1de o, m B Swnl @l o Recent Topologies
Bistart] |3 (@ © @ 9 & > | @Ya. | [O]mb...| W pet..| @ sn... | A Us.. | [FMic.. | 3 Ale.. |[oF alle_  [100%h @ [« & O @G=55 M 7:34P0
Exit
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Change Your Constraints Design Flow
OrCAD PCB SI

» Determine design constraints in circuit design
« Back annotate ECset and store information in Capture
 Direct translate Design Constraints from Netilist files.

Simplified PCB layout guide writing and reading

Smoothness for PCB design flow from RD to Layout engineers

Graser



New Constraints Design Flow

Ko ey =)

S| Model Association FErEr=rm—r

[ SigXplorer OrCAD PCB SE: TX+_3450.top 1.0 Project: D:/PARAGC/TESTCKTS/SI/SIGI
Edit View Setup Analyze Help

ey
7 - - - | €20p_wkhpkg ESpeDevce

Tools Place PERGENEE Macro  Accessories  Options W | abe_espce ESpieDevce |
| apaceoraone espeapevce

Sl Library Setup
| D5 _Pp14DP Ot | PackageModel
|coS_prg140p Sparam packagesosel
| oS egra0m spurse packagatiocel

| cos._vds_cevce bsDevce
| cos_peix_device DsDevce
CDS_Pko140IP_Git_M | PackageModel
i

Auto Assign Discrete SI Models

| cos_pra140m PackageModel TRISTAT!
. | CDS_Pkg1601P Packa |
Identify DC Nets e K Save RISTATE
|Eanon s Bebewe
| Exgh =
I a1 Save As...
2 == =
] s J [ He ] Update Capture

ML, Export Electrical Csets . b | Append
“& Import Electrical Csets TO pOIOgy EXtraCtlon Import 3
= Remove Electrical Cset Assignements Export 4

Capture Canvas Image

D i . . .
7 Validate Electrical Cset Assignments Print Canvas Setup...
D ) & Validate SI Mod.el Assignments TO p0|ogy ASSOCIatlon Print Canvas. 50 Ohm
L [ SIModel Integrity Print Spreadsheet 4
o % Export SI Models Used Script
C:Y Remowve 5I Model Assignements —
C:h
@
sustek.brd D:/wo demo 3 =18l x|
o U * |2 | &2 [R[R] =] ©|] 58] 6] © |ar| ] | & ]| 1] 2 ]2

] I BN el x| @i o &0 |E-¢| B
! m

& " g Fle Edt Obscts Colmn Yiew Anslyze Audt Tools Window Help —|8 x|
= = | o
o H|g| i a4 [EelSv ¢ HEE £| @] wle% 2
] 3 Eal Line Width Neck
B e I 11| 1| Type Objects e Min Max WMin Width | Max Length | Primary
i b Physical 2 mil mil mil mil i
183 Physical Constraint Set | % Sys |7 System
B Al Layers 4 |psn | © 16,0 training T [500 0,00 400 1000.00 000
0 A F_CLst 500 0.00 400 1000.00 0.00
= 500 0.00 400 1000.00
> oo (oommectad to Allcgeo PCB Decion XL 160 CRET P N 0.00 400 1000.00 0.00
G Vewrcize. At Tooh Window Heb /\ » 200 w00 100000 200
PSS - -
[EelSr & mEm E| @) | U OPOI100 O O C 100 +00 1000.00 000
Tine Wit
o ovcte [ E— — P00 0.00 400 1000.00 000
£ mi mi - 500 0.00 400 1000.00 0.00
- B [ 5 sweem =
> o e B — — 28 |Met FLOW_OUT 500 0.00 400 1000.00 0.00
R [ s b, simsonios 29 |met GND ULt 500 0.00 400 1000.00 0.00
[ e
i | H her Aot meer Trooomn Casoc 00 T sew | ™ 0 EFAULT 500 0.00 400 1000.00 000
&= 5[icis |+ RET ATI S3MCLK T00000.00 (8 00 0610, 3
ch, ol SSUREEE P o —fimioes T TR 7 i T S 1 1 S Y N 1
Do\t ayers el ] 3 =y Praperties 32 |Net L2 DEFAULT 500 0.00 4.00 1000.00 0.00
BRC_foutofdate _Eme [« DRC et 13 FAULT 500 0.00 200 1000.00 000 _Iﬂ
BT =] [ 1
1de 000, =100 I oo [ T o AllLayers ‘
Bsen| | DB AO S0 E 7| @ven |G| Boer. | @5 | Aus.. [ [Sluic. | Bg Ak |[F At 100%k - [« & CIGELM 7:53rm “Nst:LZ [oRC [outofdate  [SYNC A
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Determine Hi-Speed Constraints In
OrCAD PCB SI

* Impendence control

— Cross section
— Trace width

* Timing control
— Trace length control

Graser



Signal Integrity Analysis in Capture

« Auto assign discrete S| model by component value
« Assign S| model for others

Xnet
Ut LvTTL  © ( \ -
. o R 1 U3 LVTTL
0
[——M D = - - o
q 2 goeries_1 NP Series 11 7 ) D g ,
4 | 3 Q——H
[——H EN QN —1! 11 4 | 3
Q % [—— EN QN —
0
Z © O Z
prd Q@

O
=
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OrCAD PCB Sl for




Voltage [V]

Impendence Control - Terminator

—
R16 = 50 Ohm

R16 = 100 Ohm

all types U157

all types U157 all types U157




From ldea to Virtual Practicab

* Virtual Layer Stackup

@ sigiplorer OrCAD

File Edit View | Setup| Analyze Help
LayerStacks
= .
H e E Constraints... :
i U L_- E b4 ﬂlD jﬂ 8 Layers
Defaults... 4 Lavers Edit . .
EEEER EEEEEEER
. 2 Lavers
e F il Strobe Pins...
=5 2 Layers
Wectors... Y
ELEL)
= \ Dele 4 Layers
ayers
il e Impott i L\\)
L Subclass Tupe Thickness | Dielectic Loss Megative | Shield| ‘width | Impedance | Coupling Type | Spacing | DiliZ0 EI-I]_:\EII‘ 1 8 LE}-‘EFS
M ame [MIL] Constant Tangent Arbwark [MIL] [ohm] [MIL] [ohm)
Ak ] SURFACE 1 0 - N
2 - [HEE 0 [
3 TOF COMDUCTOR | - 1.8 4 a m] 5.00 53.581| EDGE hd 5.00] 84612
4 2 4 4 0.035
5| PLANE_Z hd 1.3 4 0.035 m] [
M| B hd 4 4 0.035
7| SIGMAL_3 | COMDUCTOR | - 1.3 4 0.035 m] 5.00 50.284| EDGE hd 5.00| 80.457
i 2 B.5 4 0.035
3 hd 229 4 0.035
10 hd E5 4 0.035
11| SIGMAL_4 | CONDUCTOR | - 1.3 4 0.035 m] 5.00 50.284| EDGE hd 5.00| 80.457
12 @ 4 4 0.035
13| PLANE_S hd 1.3 4 0.035 [m] =
14 hd 4 4 0.035
15| BOTTOM | CONDUCTOR | - 1.8 4 a m] 5.00 53681} EDGE |~ 5.00] 84612
16 @ 0.6 3.8 1]
17 SLRFACE 1 a
< [l G
Total Thickness: Layer Type M aterial Field to Set Value to Set Show Single Impedance
GELI [ALL ] [aLL | [Thickness ]| Update Fields Show Diff Impedance
[ Ok ] [ Apply ] [ Cancel ] Fiefresh Materials -» [ Fieport ] [ Help
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From Idea to Virtual Practicability

Virtual Via Padstack Model

Description |Modeling Opticns

(Add Model)

Via Selecticon

Via Type: [Single Via

Separation (S): 3Emil
# of GHD Vias: 1

Layer Span Information

Stackup:

|F :~PCBSI-PCBSI_162-Lab l-denman.brd Browse
Drill Dismster [lZmil

Begin Laver

End Layer

INT2 -

AntiPad Diamster |34mil

Pad Diameter ’W
Layer Type Filter Ezpanded View:
Ho. Layer Hame Pad| Conn.| Hode Trace Trace Pad
Width Angle Dianster
(mil}) (mil}
1 TOF = E5] | 5.00 0 2400 -
2 INT1 [m] u] O L
3 INT2 = = O 5.00 0 24.00
4 INT3 [m| a0 a0 A
+ [ b

Via Model Wame [Single_Via_1

[ Close ] l Generatel

@ Sig¥plorer OrCAD PCB Skunnama_tup 10 mjecl: C 'Eﬂﬂ_

Fle Edit View Setup | Analyze| Help

=~

|_ B Model Browser...
4 Preferences...

Po Simulate

ﬁ»n Via Model Generation... L}

=
Layer Tvpe Filter ’* v]
Ho. Laver Hane Pad| Conn. | Hode Trace Trace Fad
Width Angle Diamnster
(mil) (mil)
1 SURFACE 1 m| m] m|
2 DIELECTRIC_1 m| m] =]
3 TOF E] = O 5.00 a 24.00
L] DIELECTRIC_2Z O O O
5 FWR1 O O O
3 DIELECTRIC_3 O O O
7 GND1 O O O
g DIELECTRIC_4 O O O
9 INT1 m] O O
10 DIELECTRIC_& O O O
11 INT2 &) ] O 5.00 a 24.00
12 DIELECTRIC_& O m] O
13 GHD2 m| m] m|
14 DIELECTRIC 7 m| m] m|
15 INTZ =] O =]
16 DIELECTRIC_§ O O O
17 INT4 O O O
18 DIELECTRIC_9 O O O
149 FUR2 O O O
20 | DIELECTRIC_10 | O O O
21 GHD3 O O O
22 | DIELECTRIC 11 | O O O
4 | 2




From Idea to Virtual Practicability

 Edit & Assume Transmission Line

LI
TRISTATE

Uik i cwn Urikricwn Lk owr

. TOF
o | CDSBefaultlo [ View Trace Parameter L3 151 s | CBSBefaul tI0 2pSy

@ T # View STL_15_1R_1025... 14 152
ol | Change Layer hl L6 153

L7 154
L9153

P 110156 L
Delets _
112 157

Rotate Ri g ht 113 158
Fotate Left 115,159

L16_1510
Manage LayerStacks... BOTTOM

Parameters

Il ove

Mirror

Add Element... Microstrip  »

Mote.. Stripline  »

| Preferences... 5 zﬁ
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From Idea to Virtual Practicability

* Restructuring Topology

u14
CUSTOM

-

1000.00 MIL
51.998 ohm
TOP

CDSDefaultOutpu...

Layer

@-=mm

)

1000.00 MIL
49.034 ohm

Via_L3_1

)

TL_SL3

S A
]
1000.00 MIL

49.034 ohm
L4

R16
2 R 1
60 Ohm
oV

TL SL4
A |
—

.-m',' @
1000.00 MIL

: 51.998 chm
Via_Bt( TOP

/IAS

Via_T¢

TL_SL4

—

u15s
TRISTATE
7

1000.00 MIL
51.998 ohm
TOP

TL_SL4

CDSDefaultinput...

u16
TRISTATE
7

[
|
1000.00 MIL

51.998 ohm
TOP

TL SL4
P e ——

o .-ma'r'/'
1000.00 MIL

51.998 ohm
TOP

CDSDefaultlnput...

u17
TRISTATE

7

*—0

CDSDefaultinput...




Define Constraints in PCB Sli

U4 LVTIL m‘
) o US LVTIL
o WD g 2 Series 2 7 a
o= » o & 2
4] __ 2 o
O—H EN oy P—-H 4| — 2
o= O—H EN ay p—>o
= L] =
=]
l w

O—— Nt
]

I
D PCB SI: SERIES_2.TOP 1.0 Project: d-.../sigxp-designl
Setup Analyze Help

Nl ekxbeaniRQQQ QR INgAEMEYT-HES S

Ctrl+0O

i Save Ctrl+S
Save As. u4

TRISTATE

Slajalleled

Update Capture

Update Constraint Manager

> B

Append 00 N

I i 3 CDEDetauitOulpy. . CDSOetaultinput. .
Impor

Export 3

Capture Canvas Image

Print Canvas Setup... s

Brint Canvas. A TRIETATE
Print Spreadsheet 4 ’
Script
Recent Topologies J CDSDefaultinput
Measurements Results Command
Idle [ [ [ 549200, 424150
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Replicate ECSet in Schematic

u7 wrTL % -
. 8 R2 Ug LVTTL -
O—A D > a 2 _ Series anply\v1\/\ Series_apply_11 7 o g )
4 3 Q—+
O— EN aN p~—=0 100 P 3
0s 2 O— ¥ EN QN [
- a]
zz © 0o Z
Zz o
— [ko w
iy -
' Selcet an ECSet to associste u
HSEED: || dppdesignl - @F e m-
T 2% : EREEE: :
m"‘.f‘ _ | dml_model 2012/8/3 T 0234 1
BEMNE | signoise.run s = < ™y
Flirrar HDriZDr‘ItE”}-‘ - | sigxp.run # | Browse Spreadsheet @M
M. ‘I.Ir rt ” . || SERIES_2.TOP
irrar Vertica Bl
_ Y ’ S SERIES J1TOP Line Style | Line width | Name | Color [ELECTRICAL CONSTRAINT_SET
Mirror Bath = (1 | Default | Defaul SERIES_1 Defaul
Rotate = [ 2 | Defau | Defaul SERIES_2 Default | SERIES_2
. . E.*,.' | 3 | Default Default SERIES_11 Default | SERIES_11
Edit Properties... s 4 | Default  Defaul | SERIES_AFPLY 1 Defaul
Select Entire Met = A efault Drefault SERIES_A Default  SERIES_11
- THELSHEM: SERIES_11.TOF
Edit Wire Pro perties ‘31:3 HFIERT)  [Topology File(X ICF)
Edit Met Properties R
Connect to Bus 1
Signal Integrity =t Explore Signal
Assign Power Pins #- | Export Topology - r
Ascend Hierarchy |-°|-_.‘I:| Associate ECSet [ |
Celection Filter i alidate ECCat Acsio ""‘E_ [ Ok ] [ Cancel ] [ Mew... ] Copy Fiemaove Paszte
& Fisheye view W Femove ECSet assignements L A
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Update To Capture and Netin to
OrCAD PCB

: Worksheet selector ' L T

DEMO_CD2 ]
& Electrical
E-i= Electrical Constraint Set Objects Pin Pairs Min Delay | Max Delay
@ Signal Integrity — Name g =
@ T|m|r‘|g * * * = *
=& Routing Dsn £ DEMO_CD2
----- B Wiring ECS SERIES_2
----- B Vias
----- B Impedance
----- = Min/Max Propagation Delay:
----- B Total Etch Length
----- B Differential Pair
} == =T o ) (PSR o ORI T N o N [ —
u - Net XHet ADDRESS_10
=-IE Signal Integrity ANet ADDRESS_11
=B Timing XHet ADDRESS 12
&I Routing Xhet ADDRESS_13
_ XHet DATA_O
----- B Wiring
B Vias XHet DATA_1
""" XHet DATA_2
""" B Impedance Net MODEL_DIFF_04
----- = Min/Max Propagation Delay{ |l I MODEL_DIFF_02
----- B Total Etch Length XNet SERIES_APPLY_11
----- B Differential Pair XNet SERIES_BE_APPLY_ 11
----- B Relative Propagation Delay
XHet SERIES_11
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Import ECSet From Constraint Manager

ﬁ: Allegro Constraint Manager (connected to Allegro PCE SI XL 16.6) [DEMO_CD2] - [Electrical Constraint Sets: Routing [DEMO_CI
i — e i il il

= File Edit Objects Column View Analyze Audit Tools Window Help

&

= Worksheet selectar

% 0B @

& Electrical

]E Timing
E]E Routing
. L..[B Wiring
B Vias

B-&5 Net
@ Signal Integrity
IE Timing
EIE Routing

B Impedance

E Min/Max Propagation Delay:
"B Total Etch Length

-.E Differential Pair

LB Relative Prapagation Delay

4 | »

=-&= Electrical Constraint Set
=-IE Signal Integrity

B Impedance
- B Min/Max Propagation Delay:

5 PR

L | =1 ks Qe [le 35 |G & G % 4| Q-

X DEHD_CDEI

Objects Pin Pairs Min Delay | Max Delay

Type | Hame Ins | ns
D=n (<] DEMO
ECS SERIES 2 o
ECSP/] NET.T.1:US.7 1000 mil | 1050 mil
ECSP\ NET.T.1:U6.7 1000 mil | 1050 mil
ECSP | [N U4.Z2NET.T.A 2800 mil | 2850 mjl—

XNet ADDRESS_10

XNet ADDRESS_11

XNet ADDRESS_12

XNet ADDRESS_13

XNet DATA_D

XNet DATA_1

XNet DATA_2

Net MODEL_DIFF_04

Net MODEL_DIFF_02

XNet SERIES_APPLY_11
XNet SERIES_BE_APPLY_11
Net =] SERIES 2 SERIES_2
PPr SERIES_2.T.1:U5.7
PPr SERIES_2.T.1:U6.7
PPr U4.2:5ERIES_2.TA

e Physical B

Graser
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DDRx Routing Topology

et o

Memory
Controller .e

BPESER i i tuiimmions o i i ik Homereed



Relative Propagation Delay
Constraint Setting Issues

« Create and build bus group

« Create pin-pair by each net

« Match Group by pin-pair

» Assign constraint by each pin-pair

« Determinant who is target for each group

Is it possible much Faster and Easier ?
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Determinant Relative Propagation
Delay Constraints from PCB SI

U2 UZ4
TRIS™&TE
R

23
TRIS™ATE

COSZe's Jlldulpy., EIERERI00° OS2 s allh 2ul... =G

ot 5 RN TH _ TRIZ™ATE
H0RERII O OS2 gl zul... e

-El.::{l..ITIII'I og
? . U20

o C35EE 15
Tr_ﬁ COEZe=allh zul... TRISTATE
ML .

E':' ll.lllun og
o[- 2

P 1= A H

COE2e'zallh 2ul...




Define Relative Propagation Delay
Constraints

i -—
! SigXplorer OrCAD PCB 5L ADDRZ2 top 1.0 Project: D ﬁ' Set Topology Constraints - - | = 24 |
Eile Edit WView |_§etup| Analyze Help
: E E E Constraints... Ha?-: Parallel I Wiring | Tzer—-Defined Signal Integrity I Usagsj
: lj / Default % Switch-Settle | Prop Delaw I Inpedance Rel Prop Delay | Diff Pair
Defaults...
A F i Strobe Pins... ~Existing Rules
= Vectors... NHame From Tao Scope Delta Tolerance
- l? + Optional Pins Fl Uz.9 T.1 GLOBAL o.o0 MIL 30.00 MIL
Rl T.1 719,13 GLOBAL o.o0 MIL 15.00 MIL
ST LT | Manage LayerStacks... RZ T.1 U20.13 GLOEBAL 0.00 HIL 15.00 MIL
:@: &x Manage Via PadStacks... R ' 23, 1 L 000 MIL 15 00 MIL
T || " = L |
" 7 ~Pins-Tee=s ~Rule Editing
! Sig¥plorer OrCAD PCB SL ADDRZ.ig Hame Tsage Pule Hame: I Hew
Eilel Edit View Setup Analyze F ALL DEVRES-RCVES B I
: A
5] New.. CuleN DRTVER, RECEIVER o |
Add
| Open... Ctrl+0 T.1 TEE . = [ e
- 2 | 9 OuT Scope : IGlDbal _I Nodify
xample... 719 .13 IH Delta Type: |Length | —
mz0.13 IH I _I Delete
K| save Ctrl+5 m23 13 IH Delta: | —_—
Save As Tol Twpe: ILength LI
Tolerance: |
Save topology file for ECset

Apply | Cancel | Help |
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Apply ECset in

= Worksheet selector L T x

% Electrical |

Constraint Manager

-4 Electrical Constraint Set
- [E signal Integrity

: [ Timing

EIE Routing

Wiring

Vias

Impedance

Min/Max Propagation Delay:
Total Etch Length

Differential Pair

Relative Prapagation Delay

B Impedance
B Min/Max Propagation Delay:
B Total Etch Length

B Differential Pair

=B Relative Propagation Delay

demo_place-0 I
Pin De! Relative Del
Co=k R rapced Pin Pairs Pin :" I::i'rn 2 Sco) Delta:Tolerance et =il 22
Electrical CSet pe : Actual | Margin |+/- -
Type | Name il i mil mil ns
x : * x * + : * T | = :
Dsn demo_place-0 706 MIL

EH P1(8)

PPr U1.7:ADDRG.T.1 [ADDR] Giobal 0 MIL:30 MIL 736 MIL | 706 MIL |- | 702 0.1261

PPr U1.9:ADDR4.T.1 [ADDR4] Giobal 0 MIL:30 MIC B4 ML |434 ML |- o974 01749

PPr U2.7:ADDR3.T.1 [ADDR3] Giobal 0 MIL:30 MIC 557 MIL | 527 MIL |- | &a1 01582

PPr U2.9:ADDR2.T.1 [ADDRZ] Giobal 0 MIL:30 MIC G4ZMIL |B1ZMIL |- | 796 0.1430

PPr U3.7:ADDR1.T.1 [ADDR1] Giobal 0 MIL:30 MIC HM9MIL |38 miL |- |1019 0.1830

PPr U3.9:ADDR0.T.1 [ADDRO] Giobal 0 MIL:30 MIC 656 MIL | 626 MIL |- | 782 0.1404

PPr U101.7:ADDR7.T.1 [ADDRT] Giobal 0 MIL:30 MIC TARGET 1438 02583

PPr U101.9:ADDR6.T.1 [ADDRS] Global 0 MIL:30 MIC 77 MIL ~ 1381 02444

MGrp R1(8)

MGrp RZ (8)

MGrp R3 ()

MGrp H R4(3)

Bus B ADDR_DEMO (3) PROPGATION...

Net B ADDRO PROPGATIOND...

PPr ADDRD.T.1:019.11 456 0.08308
PPr ADDRD.T.1:020.11 296 0.05316
PPr ADDRD.T.1:023.11 95 0.01724
PPr ADDRD.T.1:024.11 135 0.02443
PPr U3.9:ADDR0.T.1 782 0.1404

Net ADDR1 PROPGATIOND. ..

Net ADDRZ PROPGATIOND...

Net ADDR3 PROPGATIOND...

Net ADDR4 PROPGATIOND...

Net ADDRS PROPGATIOND...

Net ADDRG PROPGATIOND...

Net ADDRT PROPGATIOND...

« Auto create Pin-Pair by Each Net
* Auto match Group by Pin-Pair
« Auto assign constraint by each Pin-Pair
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Color Default

EococuTias
al LA 4

L_CONSTRAINT SET CLK D)

I= Global
DSN Line Style

Line Width
*
.TOP Net ID

Net HName CLK_ DDR2 0 N D D R

N A single mouse click makes

.l 51 Analysis :--l--ﬁlggplure‘iignal yOU ready fOf' SI AnaIyS|S
\ # Export Topelogy

DDR1.DQSO_N — Associate Electrical Cset
UDas_N DDR1.DQS0_P

uDQs_P| d UDas
He

DDR1.DQS1_N
LDQS_N| LDQSn
LDQS_P :DDMDQSW P I bas

DDR1.CLK_P

DDR1.CLK_N [ 4§

U1 TL3 U101

TRISTATE Microstrip TRISTATE
U1 60 ohm NG

@ —@—)

0.5ns e

Scops Delta Tolerancs
LOCAL
1OCAL

U101 Hg
U101 Mg

S n=

Pinz-Tees Rule Editing

CDSDefaultOutpu...

% Nane Usage Rule Hame: |[CLE_DDRZ_O_N_M1
; [GrT novos sorvoc . ’7
SigXplorer OrCAD PCB Sk CLK DDR. N s o
Edit View Setup Analyze = _ N
: 2 [heleis
b | New... Ctrl+M . :jit:ype
B Open.. Cirlen ||| Totemmee= s ==
u1 Bl § g E)CEmFllE... _Apply | [ Cancel | [ Help
g2
TRSTATE Mé%O:hn. S b Save Ctrl+5
®*— 0 < Save As...

@ce Capture )
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Summary

 Verify Your Function Design with
OrCAD PSpice

1. Confirm your design easy and fast
2. Stability and repeatability for mass production

- Enhance constraints design flow with
OrCAD PCB Sl
1. Determine with PCB effective design constraints easy and fast
2. It can back annotate ECset and store information in Capture
3. Direct translate Design Constraint with Netlist files
4. Drawing and constraints reuse
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