SimDE™ moDEL

Modeling your device with performance and accuracy

-

eth

V4.2 - Release 201309

Doc version: V1.0



What's New in V4.2 201309

= Supports IBIS VT/IT initial delay trim requirement

= Enabled to specify stimulus Rising/Falling edges
for VT curve extractions

= Enabled to specify IBIS VT/IT curve total length
control

= Allowed user to specify the maximum VT/IT point
numbers for file size reduction
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SIMDE™MODEL

= The first complete IBIS model development and validation
tool

« Support all IBIS buffer type extraction / generation

« Automated differential IBIS model (True, Pseudo and Half)
extraction / generation

+ Integrated IBIS model validation for single-end and differential-
pair IBIS buffers

« Support IBIS 5.0 PDN feature extractions

* The industry first Spice Macromodel development tool with
Fitting and Validating functionalities

« Support advance digital buffer model development

« Automated Fitting and Validating functionalities with golden
waveforms

« Support analog model development
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IBIS VT/IT initial delay trim and
curve length control

C_Comp Setting

F ForC Extraction (MH " :
L Frequency For C_comp Exraction (4t Proper Initial delay trim
Spice V-T Curve Simulation Setting/ d | n th ContrOI
(%) Static Delayins): 2 i IBIS ¥T-IT Length{ns) 10.000\0 ar.] curve le g -
~— ————| will help for overclocking
(O Pulse Delay: Ul{ns): Cycle: . . . .
R mme— | 1ssu€ in IBIS simulations

el
| itpetayTimms) (0.2 0.2 0.08 >
—— ]
Stimulus_Hightvy R 71 3.5
Stimulus_Low (V) 0 0 0
Max. VT Points 400 Max. IT Points 300
Time Step(ps) 25 Time Stop(ns)

Spice |-V Curve Simulation Setting

A S
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Stimulus Rising / Falling edge
control for IBIS VT extraction

Spice TV Curve Simulation Setting

Switching Edge Rising{ps) 2 ' Falling(ps) 2

This feature enables the total control for VT extraction stimulus
configurations. It will allow to generate more accurate models for
new advanced buffers
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IBIS VT/IT Maximum Point
Number Control

The most of times,
VT/IT curves will only
need few hundred
points for keeping the
accuracy of the
models. This
maximum number
control will allow to
minimize the file size
significantly.

C_Comp Setting

Spice V-T Curve Simulation Setting
(%) Static Delay(ns): 2

[]Frequency For C_comp Extraction (MHz)

| IBIS YT-IT Length(ns) | 10.000

Spice -V Curve Simulation Setting

By NS I R &
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() Pulse Delay: Ul{ns): _ Cycle: |
Typical Minimum Maximum
Init-Delay Trim(ns) [ o.2 0.2 | |08 ‘
Stimulus_High(vy 3.3 3.1 | [3s
Stimulus_Low{(\) 0 0 | o
. r ‘ ‘ ‘ » r
Max. VT Points 400 Max. IT Points 300
: ‘
Time Stepips) ‘ 23 Time Stopins)




Current-Mode True-differential pair

Support

8 - Stimulus_N

9-Pad_N

Buffer Mode Settings

[dn

[txn_pad

et
< Current Mode

Pullup

—
M
ypical

/é-:rmr non-mode Voltage Auto Detection

Common-mode V

Differential R_Load (Ohm)

oltage S

100

etting

1.15

ﬂ"lllll LA

mcuuMUm

D

Out of ordinary IBIS extraction methods with enhanced
Weighted Best Point Reduction algorithm for accurate
current-mode true-differential IBIS buffer model extractions
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Selectable Extraction Simulation ONLY
options for time consuming long simulations

- =Y

UUI FIoLes> G
Simulations

V]1-v /1550 V| Die Capacitance
- Run Simulation(s) ONLY
V]v-T fIT @Frequency (MHz) 1000

Use Existing Data ’ ["]Use old LIS format with syntax checker

‘ Run Complete Extraction Process ’ ‘ Cancel ’

Using script for simulation queue. Simulate first, extraction
process using existing data later
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“

‘ Enhanced batch-mode operation
for large number buffer
generations in one project
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Flexibility for IBIS version 3.2/4.2/5.0
buffer model generation to fit your

customer needs

Choose the IBIS version your
customer needs. SIMDE™ will
automatically generate version
compatible IBIS buffers.

&

¢ Al
Buffer MOW &
\
/ \
Compliant with IBIS Version:

C

3.2
Warning / Correction Threshold 4.2
5.0 Correction

ismatch Tolerance (%) : 1 /

C_Comp Setting
[7] Frequency For C_comp Extraction (MHz) 100
Spice V-T Curve Simulation Setting

@ Static Delay(ns): 0

(7) Pulse Delay: Ul(ns):| 1 Cycle: |0
Stimulus Levels . . .
Typical Minimum Maximum
High(V) 1.15 0.98 1.32
Low(V) 0 0 0

Spice |-V Curve Simulation Setting
TransientAnalysis

Step (ns): 200 Delay (ns): 200

Step - the time step size for capturing the current
Delay - the time delay before measurement starts

[1Use DC Analysis Mode

PDN Features
Composite Current 1ISSO

Co [
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‘Supports SubModel (Dynamic
Clamping) IBIS model type
extractions

Model Header

ModelType [@ v]

IJO_ECL
Vinl(V) 3-state_ECL Vinh(v) 2 Vmeas(V) 1.65
Output_ECL
Vref(V) Input_ECL Cref(pF) 15 Rref(ohm) 50
I/O
1/O_open_sink
1/O_open_drain
1/O_open_source
Preferences f:pahe < Back [ Next > ] [ Cancel
Terminator
ﬁ Output
Open_drain
Open_sink
Open_source
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IBIS 5.0 PDN features with build-in
test circuit

= SimDE MODEL V31201109 - [Viodet: o Project toral CAIOME

_{'- File Edit View Zoom Library Run Reports Tools Help -8 X

EEE IR e = P e R MEE I EEEEIEL

[Project 2 x| Properties x
=-[P) tutorial
i {
wh gu;mmre V2 Buffer Model Creation Preference - g
Vs Validating DC=33V
=5 io Warning / Correction Threshold Setting
- 3 structure Tr Warning Correction
s Validating + . ]
-85 open_drain Clamp Terminator (MegaOhm): 5000] 3000
3 structure VCP1
A Validating VT/IV Curve Match Tolerance (%): 1 5
(B open_source '
%‘: 3tr|._1:t.:_re A A /\—’V\’\—_t« probe1 probeZ C_comp Setting
alidating A
B diff_output [7]Frequency For C_comp Extraction (MHz) ‘ 200
B Structure RLC1 ) ) ) )
A Validating R = 250mohn Spice V-T Curve Simulation Setting
i L=15nH ] _
=Bl io_open_drain @ - -
B structure C=05pF I © static Delay (ns): 0
A Validating upc @ Pulse Delay: —— —
- B maxim_opend NN > Pul y: Ul(ns): | Cydes: | U
@- Structure _ T o
A Valdating stimulus bﬂ—‘ 1 @ 7 Stmulus Levels Typical Minimum Maximum
=-Bl§ newModel =
B structure lpdjac fo_—1 500hm High (V) 3.3 3.1 3.5
A Validating = U1 Tins
Vi b Low (V) 0 0 0
io
Spice I-V Curve Simulation Setting
J\/\/\_NV\—_t* Transient Analysis
+ Step (ns): 20 Delay (ns): 20
VCP2 2L=02250mohm Step - the measurement time step size for capturing the current
L=15nH Delay _thedi ement starts
. 5 1 -
_l_ ’ || Use DC Analysis Mode
GND PDN Features
[¥] Composite Current
Structure | Validating N
]
T1 node3 GND node4 GND TD=0.18n Z0=50 L=5.56 Cancel
VCP1 node26 node6 0
VCP2 node7 GND 0
¥1 node9 GND PULSE
BU1.1 node29 node31 node3 node9 nodel14 node15 node26 GND file="SLocalModel{IBISio.ibs' model="io' Power=off o
D101 nada10 madadfl mado mada®l andndD nadndd madadd madnadE Glamtol analkiadaRIDICUA that moadal=tial Pacns—0n
| Project [ Library Spice Netlist
Ready NUM

»
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IBIS VALIDATOR

5 [8IS Validator-201107 - —— - e —— || & [
File Edit View Tools Help
(DB BlEDBIR RBIBRISRIB RN D[ODLE * kWA
Lz | BISFie || 1-Graph |
=] C.\J(?METH\PmJects\PD 338 Model) DQ_34 1066 ~|Pa0421
Libis_ver] 339 Model_type 1/0 3 (26042}
[file_name] 3401 -
[date] 341Vinl = 575.000mV 200
[file_rev] 342 Vinh = 925.000mV
. [source] 343 Vmeas = 750.000mV
- [notes] 344 Vref = 750.000mV
- [disclaimer] EegiCret = 0.0pF
. 346 Rref = 25.0000hm
[copyright] 347 | "m_\
[#- [component] 348 | typ min
[model_selector] dq 349 |
[model_selector] dqs 350 C_comp 1.26pF 1.12pF || _
(#- [model] vddq_vssq_ca 351 | <
- [model] dq_34_1066 352 [Model Spec] £ )
#)- [model] dq_34_odt20_ 353 | Input threshold voltage corners g Time(ns) 125
- [model] dq_34_odt30 354 Vinl 0.5750V 0.5375V = ~ N
[model] dq_34-odt404 355 Vinh 0.9250V 0.8875V 8 e DQ_34_1 066_FaII|ng_Waveform_Composne@Typ
odso | 28! —— DQ_34_1066_Falling_Waveform_Composite@Min
[model] dq_34_odt60_ 357 | Measurement voltage corners - = - ~ 9_ - p N @
[model] dq_34_odt120 358 Vmeas 0.7500V 0.7125V —— DQ_34_1066_Falling_Waveform_Composite@Max
[model] dgs_34_1066 359 | -100—| —— DQ_34_1066_Rising_Waveform_Composite@Typ
-[model] dqs_34_odt20; 360 | Timing spec test load voltage corners - - - - -
- [model] dgs_34_odt30 361 Vref 0.7500V 0.7125V
- [model] dgs_34_odtd0 362 | B VTGraph |
o [model] d:s 34 odi60 363 [Receiver Thresholds] | vTeraph |
[model] dgs 34_odut2l | 282 VER - o.Tsov [222 }
@ 53 365Veh min = 0.735V 2001 -
[#- [submodel] 200hm_o 366 Vth max = 0.765V
(- [submodel] 300hm_os 367 Vinh ac = 0.175V
(& [submodel] 400hm_o 368 Vinh dc = 0.100V - s
(- [submodel] 60ohm_o 369 Vinl_ac -0.175V -253.50 [ T [ T [ T | T %
- [submodel] 1200hm_c 370 Vinl_dc -0.100V -1 0 1 2 %
- [define_package_mod 371 Tslew_ac = 5.000ns |Not specified, so set to high value 150 Voltage 3.00 =2
372 Threshold sensitivity = 0.50 N ge(V) <
373 Reference_supply Pullup_ref — DQ_34_1066_PuIldown@Typ
374 | .
375 [Voltage Range] 1.5000V 1.4250V DQ—34—1066—PUIHOWH@MIH
376 [Pullup Reference] 1.5000V 1.4250V DQ_34_1066_Pulldown@Max 064 ; I . I
377 | Junction Temperature (AZmbient temp is 35C typ, 95C min
378 [Temperature Range] 50.0 110.0 DQ_34_1066_GND_Clamp@Typ 0.5 1.0
379 | —— DQ_34_1066_GND_Clamp@Min 0.00 Time(ns) 1.25
B | KRR R R KRR KRR KRR KRR KRR KRR KR KRR KRR KRR KRR KRR i
581l —— DQ_34_1066_GND_Clamp@Max —— DQ_34_1066_Falling_Waveform1@Typ
g:i [Pulldown] —— DQ_34_1066_Pullup@Typ —— DQ_34_1066_Falling_Waveform1@Min
| i "
| Voltage - I (min) DQ_34_1066_Pullup@Min —— DQ_34_1066_Falling_Waveform1@Max
385 | —— DQ_34_1066_Pullup@Max —— DQ_34_1066_Rising_Waveform1@Typ
386 -1.50000000E+0 -15.86434100E-3 -13.71233500E- ~ - - - -
< [Lam NIk i »
Message X
-
No more warnings will be generated for un-referenced models O

>
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'WAVFORM 3D View

5.00

1.00

¥ @ Unitless{p)

~1.08: Unitless()

050
¥ @ Frequency(GHE 00
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Flexible stimulus controls for IBIS model

generations

= Delays

o Static \

« Pulse

= Levels
« High/Low
« Typ/Min/Max

Spice V-T Curve Simulation Setting
@) StaticDelay (ns): 0

(") Pulse Delay: UI(ns): |1 Cydles: |0
SIS Typical Minimum Maximum
High (V) 3.3 3.1 3.5
Low (V) 0 0 0

© 2006-2013 10 Methodology Inc.
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Stimulus level control for different
corner IBIS validations

roject: demo CNIOMETH\working\semtech\demo\demo.prj]

Run Reports Tools Help

= R N = EE SR

probe1 Parameter editor P u
Nam | Typical | Slow Fast |
33
stimulu Stimulus Generator /
— [] Differential
V1 Unit Interval 250 Edad |
High L Low
Jitter PRBS|
Customized Bits |
: o< J[ conee

© 2006-2013 10 Methodology Inc.
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Advanced “weighted” Best-Point
algorithm for |-V curve representations

w

11}

Curve with NEW
algorithm |

B H s S
H
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Both Transient and DC analysis modes
available for |-V curve extractions

Spice ¥-T Curve Simulation Setting

Delay(ns): 200

pice I-¥ Curve Simulation Setting \

Transient Analysis

Step (ns): | 200 Delay (ns): | 200

Step - the measurement time step size for capturing the current
Delay - the time delay before measurement starts

/

Insured to get the best result for |-V curve extractions

[ Juse DC Analysis Mode

Spectre DC Analysis mode is not available in V2.2
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Integrated MSIM simulator support for
extraction and validation

e Options X e Options X
General | Tool Path Info | Simulation Options I General | Tool Path Info | Simulation Options I
Path Information Default Sheet Options:
HSPICE [ hspice ][]
ELDO [eldo 1 -
SPECTRE  |spectre [ -
TISPICE | tispice ][]
<m [msim ] D
\ /
SignalMeth [SignaIMeth ] [ ] Simulator Selection
_ () HSpice () Eldo () Spectre
Text Editor | | | \ Default
) () TISpice @ MSIM
IBIS Editor | | ‘ \ Default
[T] Use Extract Simulator for 18IS Validation
[ ¥ Cancel ’ aQK [ ¥ cancel | gQK
© 2006-2013 10 Methodology Inc. 19




Model Selector Builder

in_p'_‘ |_‘out_n R_Port
PR 2 ¥4 PR /9_

° Build [M Odel SeleCtO r] i n r IBIS Model Selector Builder

-
. . [Model Selector] | DQ ([ Load ]

fro m d Iffe re nt I B I S fl | eS I\ollo:el :l::-n:r Descriptions =

DQ_FULL DQ_FULL

* Load, Edit, Remove out g e
functionalities
* Can be added as a pin

Diff Pair Available Models

in IBIS file generation
- SR e
wizard

Jin R_pin L_pin C_pin
8im 6.00nH 0.903pF -
Location: hd |
128m S.44nH 0.980pF i
127m 5.33nH O.QSF’EF IBIS File: | C:\IOMethiworkinglavantiProjects) Testitutorial\IBIS_FilesiC Ll
Model Type: | all Buffers N |
110m 4.76nH 0.801pF
107m 4.81nH 0.687pF
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Manual Common-mode voltage setting
option for differential pair IBIS extractions

= Manual common-mode

1 - Stimulus in_p v| Oinverter

voltage setting option v s B ” l
. . 4-Power Clamp | A ,vf\ 8 g
= Auto-detection still Tl
available R

v“ [ Common-Mode Voltage Setting

= |ncrease IBIS buffer
model accuracy by
setting precision
common-mode

Model Type | Output _v“

Reference Voltages () :
Common-Mode Voltage Setting

Typical Minimurn Maximum
1.5 1.3 1.7

Pullup

Pulldown

Power Clamp

Winl{y) Winh() Ymeas(y) | 1.65

voltages for each ol ol
corners

© 2006-2013 10 Methodology Inc. 21



Multiple Simulator integrations

s Options

General ’ Tool Path Info I Simulation Options I

Default Sheet Options:

" Supports F—
+ Synopsys HSpice oL
« Cadence Spectre e st
* Mentor Eldo
« Texas Instrument Spice3

 Legend MSIM
= Seamless switching capability

‘ ¥ Cancel ’ [ eQK ‘
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‘ IBIS Buffer Generation

» SIMDE V1.0 - [Model: diff_out Project: PCIE C:\IOMeth\working\SIMDE\macromodel_demo\PCIE\PCIE. prj]

j-- File Edit View Zoom Library Run Reports Tools Help

DeEeolswax][DEmE/eacaa]xs¢a/vmpPpRRRan

‘Pro]‘ect 2 x
= [A pcE
(=) 8IS diff_out
ﬁ- Structure
Ay Validating
= IBIS diff_out_emp
ﬁ— Structure e o
Vs validating . GND
= M Modslt deq3 ndermadio DC = $vddval
g} Structure "
A~ Fitting Y2 deqZ ndermadi1 T
“\s Validating DC =1V deq SeTad0
=M Hspice j
ﬁ}— Structure -!_ a4 §
. qo baermadj1
X—Flttlng .
2 vldang B Conditional
o o For Parameters
. o I <Z@
Graphical w7 o [ -
. 1
Settings Aar]  fen
hivmode ep
fodry | nen
rxeqn | g .
) ° - Configurable
2 ]
neqp o
_ Blackbox
neqctrla bp >
neqctrlb vdd
vSS <Por]
5
i :
— slO_33.sch
GND slO
Structure ‘Validaling
Project | Library I HSpice |
Ready NUM
»
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IBIS Generation Setting Wizards

IBIS Diff Buffer Generation Setting

Node Mapping

1 - Stimulus ldp

2 - Pad ltxp v ‘
3 - Pullup ‘ vt Vi ‘
4 - Power Clamp INA v ‘
5 - Pulldown lvss N ‘
6 - Grouond Clamp [NA v ‘
7 - Enable A v/
g-Stmuus M o v
9-Pad_N lbxn v

Reference Voltages (V)

v ‘ [Cinverter

-~ m

Typical Minimum
Pulup 15 || EE J
Pulldown l 0 ‘ l 0 ‘ l 5 ‘
Power Clamp l ‘ ‘ ‘ ‘
Ground Clamp l ‘ l ‘ ‘
Model Header
Model Type
Vmeas(V)

wity || woh) ||
wef(y) cref(pR) (15|

Cancel

0.75

Node

= Mapping

Rref{ohm)

C_comp
Extraction

LIB

C_Comp (pF)
Extract

Typical: S Minimunm: Maximum: |:'
Temperature {(Centigrade Degree)
Typical: | 25 Minimum: Maximunn: D

Test Fixture
R_fixture {ohm}: C_fixture(pF): | 0

Spice VT Curve Simulation Setting

TRAN Setting  Time Step (ps):

L
L

Y _fixture Setting...

Time Stop (ns): | 15

Lib il | Lib (e [sew  [Fat |
C:\IOMethworking'S... TT_g v I~

| CuOMethworking's... tt v r —

: C:AIOMethworkingsS... TT_33 v ~ N d
C:AOMethworkingsS... TT_na33 v = o e

| C:MOMethiworkingsS... DIO v =

Mapping

[ Cancel ] [ Preference ]

[crmme] o]

© 2006-2013 10 Methodology Inc.
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Extraction with existing data

= Save simulation time

= Capable for other simulator
and / or measurement output

= With syntax checker

- P
Extraction Process &J
Simulations
I-V /1SS0 Die Capacitance
Run Simulation(s) ONLY ’
VT /IT @°Frequency (MHz) 1000
< ‘ Use Existing Data ’ ("] Use old LIS format with syntax checker >
-
\ /
‘ Run Complete Extraction Process ‘ ‘ Cancel ’

© 2006-2013 10 Methodology Inc. 25



Easy IBIS curve inspection

P SIMDE V1.0 - [Model: diff_out Project: PCIE C:\IOMeth\working\SIMDE\macromodel_demo\PCIE\PCIE. prj]

H‘" File Edit ‘iew Zoom Lbrary Run Reports Tools Help — —
Dsaleolswnx|/Iamm//asaasd[hs¢a]vmpRRb J@ A

syl

|

[Project 2 x| = —
= [B rce
= 1Bl diff _out
@- Structure
s validating High & Low
= IBlS diff_out_emp [i8226 T 9 -
gﬂ- Structure - | [Gmeoer
Ay validating . GND 7
5 M Modell deq3 ndermadio
Structure :
%{: Fitting ) deq2 ndermadj1 100
s Validating DC=1V i
=M Hspice deq1 btermadj0 l 1
fﬁl— Structure -
Si- Fitting deqO baermad)1
Ay validating 3 v ddaix 0 =
v
el Wit 3 1
dbcl dn <o z
£ 00
) X W 1F'on g 100 |
hidry ["en 3 ] :
hivmode "ep
— 200
lodry nn
meqn | ) 1
— _‘—¢_.
neqp bn ”
neqctria b gﬁ
neeqctrib vdd 7
_.—._-
V5S <Por]
— ° 413.90 B
I T T T | T
L ><|g> 33:sch 1 0 ! 4
= il o e 50 ] Voliage(V) B
GND HGHETY@AND )
Structure 1 Validating|
1 Project | Library [ HSpice 1
View IBIS buffer waveforms UM

»
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Build-in Test circuit and Flexible
Topology Editor for Validations

» SIMDE V1.0 - [Model: Standard_IO_ECL1 Project: demo C:\IOMeth\working\SIMDE\test1\Archiveldemo\demo. prj]

7@- File Edit View Zoom Lbrary Run Reports Tools Help

IDsaleolsuax|[EIEF 22222k 5 ¢ alBvERRRB Q=

‘Pvuject ax
= [) demo
= IBl5 Standard_I0_ECL1
Structure
s Validating
(= IBlS DIFF_IO_opendrain
ﬁﬂ- Structure
s validating
=M single_opnedrain prObe1 prObe2
Structure
V= Fitting
s Validating
- : T
stimulus 1 D 1
LQJ g
Z0 = 500hm
= U1 L=1ns U2
V1 Standard_IO_ECL1.ibs Standard_IO_ECL1.ibs
Standard_IO_ECL1 Standard_IO_ECL1
Type: |typ v
D Probe DAI(%) DPI(%) DA DP
probel 0,09
0 probe2 7.80 22.88 0.09 0.28
| Stucture | ylidating |
T1 node3 GND noded GND TD=7.09n Z0=50 L=141m
V1 node5 GND PULSE
BU1.1 node6 node7 node3 node5 node10 node11 node12 node13 file="$LocalModel\IBIS\Standard_10_ECL l 8IS 5im L “ Spice Sim L ”V Wavef I o I
BUZ2.1 node14 node15 noded node17 node18 node19 node20 node21 file='SLocalModeIBISiStandard_I0_{ e B2 IR MoaRikizpill | | 22
W
Project | Library HSpice
Ready NUM
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eamless Validation

S SignalMeth 200904 - DIFF_IO_opendrain_Validating 0_ibis.tr0

File Edit Yiew Zoom Draw Display Functions AppModule Window Help
NEHGO %5 & RO SRARA R [Flem T ae
N]e N\ 1> OOL k%11 4 @s]

Proje:

[l DIFF_IO_opendrain_Validating_0_ibis.tr0 Q@\E]

2 DIFF_IO_opendrain_Yalida

IBIS
=) Voltages 1412 |=
°|o probel - -
=] DIFF_IO_opendrain_Valida =
=) Voltages J‘-b'“"
ﬂ'n probet =
=
£
S 0
)
k=]
=
[514.88]= . I : : | I I
5 10 15
poo Time(ns) 500

—— probe1

[X] DIFF_IO_opendrain_Validating_0_spice.tr0

Spice
27 60 |— P =
§ YW
=
E
S 0
iy
o
=
(536221 T I T I T T T
5 10 15
p.00 Time(ns) 0.00
— probe1
< T 24
Ready NUM
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‘Comprehensive IBIS File Builder

[eel
Signal Name: [QUB }
Signal Model: ’QOUT H Assign ]
O Pawer O Ground () Signal OnNC
Pin Parasitics
Creating IBIS Component 8] R_pin: ’0.45016 ‘ L_pin: ’2.31200nH ’ C_pin: | 0.39282pF
File Name ’ Test ‘ 1BIS Signal Information
Preference Location: lLibrary 1BIS Files v‘
[Component] ’Buffer ‘ DIFf Pair
Model File: l$LocaIProject\Lihraries\snssel11.ibs v][ Browse ]
Package: T Min Max Set Diff Pa
[Package] ¥p Set Diff Pair IBIS Component: | SNGSEL11D_5 v
R_pkg [Um l [Um l [Um ‘ Unset Diff Pair Model Type: IAII v‘
L_pkg [Un l [Un l [Un ‘ ch Polarity [Fin]  Signal_Mame Model_Name Diff_pin R_pin L_pin C_pin
0 0 0 1 Qo QOUT 0.41551 2.46726nH 0.46661pF
C—""g’ P | ’ P | ’ P ‘ Diff Spec. 2 QOB QOUT 0.45016  2.31200nH 0.39282pF
3 Q1 QOuUT 0.45022 2.31675nH  0.39342pF
4 Q1B QouT 0.41536 2.47060nH 0.46538pF
[Pin] = Signal_Mame Model_Mame Model_Type  Diff_pin  R_pin L_pin C_pin 6 DB DIN_3 0.24315 1.88180nH  0.44363pF
2 QOB QouT Output ECL  (+)1 045016  2.31200nH  0.39282pF ’ e DIN_S 0.24302  1.86517nH 0.44245pF
il Qo QOuUT Qutput ECL (-)2 0.41551 2,46728nH  0.46661pF :
g [ ot |
8]
Edit [ Add ” Remove l [ Save Pin List ” Import Pin List ]
Gtgerate Cancel
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acromodel Builder

» SIMDE V1.0 - [Model: Model1 Project: PCIE C:VIOMethworking\SIMDE\macromodel_demo\PCIEPCIE. prj]
o= File

DER®O| ¥

Edit  View Zoom

Library Run Reports Tools Help

AX|DREBR| 333 |8 5 ¢q

HIBERDER Y E

Project

= [7 rae

=]

=]

IBS diff_out
@' Structure
s validating
IS diff_out_emp
m— Structure
A Validating
M Modell
?{3}— Structure
A Fitting
A Validating
M HSpice
m Structure
VA Fitting
Ay Validating

Project | Library

2 x

Poi:t1p> stimulus_P 1 l:uptoprt
stimulus_N U 2
test.ibs
0 diff_out_p fort
i diff_out_n outn
od_din eq_din
| X q_
vSS
X1 stimulus_P /> 3
delay_ckt.sp |y
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‘ Fitting for Accuracy

D [ probe [oates)  [oeiw) | oa [ op [ gput [ $pu2 |
0 probet 9.3¢ 3475 0.05 0.19 06 0.95
1 probet 9.47 42,28 0.05 0.23 15 0.95
- 2 " " 2 probet 542 38.15 0.03 0.2t 0.96 0.95
I SIMDE V1.0 - [Model: Model1 Project: PCIE C:\lOMeth\working\SIMDE\macromodel _demo\PCIE\PCIE. prj] 3 probet 6.74 36.82 0.04 0.20 816m 0.95
“'P Eile Edit View Zoom Library Run Reports Tools Help ; E:gg:} gz? g;g‘: ggg ggg 32;: ggg
] B — ’ o) ‘ N & o ‘ = | ¢ probet 5.47 38,05 0.08 0.20 osim 095
EE IR R E I EE R R IET=EEE R Pl SU ®E O 0a Em 0
|Lﬂ:rary a x 8 probel 9.38 40,30 0.05 0.2z 0.96 15
s 9 probet 5.20 38.54 0.03 0.2t 0.96 1.06
10 probel 6.98 39.37 0.04 Q 0.2t 0.96 1.24
-~ 1 probel 5.92 38.78 0.03 0.2t 0.96 113
—@— probet 12 probet 5.55 30.64 0.03 0.2t 0.9 1.09
13 probel 529 38.58 0.03 0.2t 0.96 1.07
Buffer U
-5 &
Differential Buffer
AN
Resistor
Capacitor inp outp -
X R1
NN = inn outn R="T0uohm
Inductor X1
_ todell.mdl
_-_ Modell
W1 =
Lossless Tline Parameter editor ]
MName | value | Start | Stop | Step |
DC Voltage $puz 0.4 1.5
GND
Stimulus ‘ Slluclule[ Fitting ‘Validalingj
X1 nodel node2 node7 node8 Modell pul=pul pu2=pu2
R1 node7 node8 R=100

Subckt ¥1.+ nodel GND CUSTOMISED |Preference
¥1.- node2 GND CUSTOMISED

Typical
D Fast
Voltage Probe [CJslow
Differential Voltage Probe [ OK ] [ Cancel
i
Project 1Library [ HSpice
Ready MUM

»
© 2006-2013 10 Methodology Inc. 31



Fitting Result (DPI:1.14%, DAI:1.49%)
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Free-Form Topology Editor for Validation
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Validation Result
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