
Package Net Group Creation



TPA Example Net Groupings



Parametric Variations

Routing (width and spacing)
Bondwire profile
Solderball profile



DSO – Distributed Solve Option

…
…

Paradigm shift:
Old:  1 computer to 1 engineer
New:  n number of CPU’s to 1 engineer

Host

Nodes



Trace width

Optimize Performance
Parametric Q3D Extractor

®
project 

Trace width and spacing changing



Optimize Performance

Near-End Crosstalk noise data
Tr=200ps

Nominal Case

Improved Case

DesignerSITM/Nexxim®

Schematic view

3D EM Based circuit co-design
Changed Routing

Trace length and spacing
Crosstalk analysis



DSO Solution TimeDSO Solution Time

Optimize Simulation Run Times

7hr 2 min7hr 2 min

DSO Setup
25 Parametric Case
7 nodes used
2.6 GHz Opteron 8 GB of RAM

Without DSO
7 hr 2 min

Using DSO Time
1hr 2 min

** Linear Speed Increase **
~ 7X speed up with 7 nodes



SI Thermal Effects
ePhysicsTM

Critical 3D Thermal and stress 
analysis
Solderball interconnect 
reliability
Stress induced strains in 
solder joints

Thermal distribution wire padsThermal distribution wire pads
No wirebonds presentNo wirebonds present

Thermal distribution on bondwiresThermal distribution on bondwires
Single vs. double bondwireSingle vs. double bondwire

DT: 64.56[C] DT: 61.51[C]



SI Mechanical Effects
ePhysicsTM

Reduced design cycle time limits 
the use of testing to evaluate 
reliability.
Stress induced strains in solder 
joints



PCB Thermal and Stress Analysis

Features:

- Complex geometry;
- Anisotropic thermal
material properties;

- Anisotropic stress
material properties;

- Large thermal / stress
FEM models

Forced convection model

“Bed of pins” stress
simulation

Thermal PCB simulation
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DDR2 Memory Channel

Digital Source

TRL line FBGA model

8Bit DQ Bus Channel 

Direct import function keeps 
track of connections

S-parameter model

Unique Bit sequence source
for jitter analysis

S-parameter model

DDR2 package



DDR2 Package on PCB

NEXXIM / EM Co-Design

32ports S-Element

IBIS

PWR/GND Plane Impedance N-Ports S-Parameters

90 ohm

Transient TDR

(spec)

Transient Eye Diagram w/Jitter

Jitter
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DDR Memory Test System
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Main Board DQ0 lines : SIwave
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DDR Memory Test System
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interconnection : Q3D Extractor



DDR Memory Test System
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Coaxial Cable : Ansoft Designer

* Er and TAND Optimized from 
Data Sheet (Delay and Attenuation)
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interconnection : Q3D Extractor
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DUT Board : SIwave



DDR Memory Test System

0

0

0

BitList=010101

BitList=010101

BitList=010101

400Mbps
PW:2.5n

400Mbps
PW:2.5n

400Mbps
PW:2.5n

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

V
V_driverA_out

V
V_logicA

V
V_driverB_out

V
V_logicB

1
e-

00
6

L1
07

8

1
2
3
4
5

6
7
8
9
10

ref

Port1 Port2

U2
Chip_Package3

Port1 Port2

U3
Chip_Package3

Port1 Port2

U4
Chip_Package3

DC1_pos
PC1_DQ0_D46_pos
PD1_DQ0_D50_pos

P_U156_AE22_1_pos

P_U156_B4_1_pos
P_U156_C3_1_pos

VTT_pos

V
V_dutA_out

8.
5

e-
0

13

C
10

89

20
00

0

R
10

90

DQ0_driver_pos
DQ0_term_pos

P_U1_C8_1_pos
P_U2_C8_1_pos

Cylinder1:Source1
Rectangle11_1_1:Source2

Cylinder1:Sink1
Rectangle11_1_1:Sink2

Cylinder1:Source1
Rectangle11_1_1:Source2

Cylinder1:Sink1
Rectangle11_1_1:Sink2

Coax_probe:Source1
Gnd:Source2

Coax_probe:Sink1
Gnd:Sink2

Coax_probe:Source1
Gnd:Source2

Coax_probe:Sink1
Gnd:Sink2

Port1
Port1_ref

Port2
Port2_ref

Port1
Port1_ref

Port2
Port2_ref

V
V_comp

Test Probe modeling :
From Data Sheet
* Important



Ansoft Results : 50Mbps DQ0



Measurement and Ansoft Results

: Ansoft

: Measurement

50Mbps DQ0



Ansoft Results : 400Mbps DQ0



Measurement and Ansoft Results

: Ansoft

: Measurement

400Mbps DQ0



Measurement and Ansoft Results

: Ansoft

: Measurement

400Mbps DQ0



Ansoft Results : 830Mbps DQ0



Measurement and Ansoft Results

: Ansoft

: Measurement

830Mbps DQ0



Measurement and Ansoft Results

: Ansoft

: Measurement

830Mbps DQ0
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Bit Pattern
1. - Jitter noise  analysis (time domain)
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Source is text file.
(voltage profile)



DDR2 Channel Jitter Analysis
Jitter Noise analysis in Vodt pin (Within 2 % signal voltage)



Skew Analysis (LDQ Bus vs. LDQS)

Maximum Skew value
LDQS
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Electromagnetics is key to 
chip/package/board simulation

Model order reduction is key to bringing 
electromagnetics into circuit tools
The new methodology provides an 
effective environment for 
chip/package/board co-design

Conclusions


