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Medical Electronics
Complexity
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Design Challenges

1. Green Power Design

2. Energy storage issue

3. Energy conversion efficiency
4. Power Management

5. Analog Device Interface

Graser’
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PSpice Enhancement

* Power Electronic Designing Vision
« Performance Upgrade

* Model Support Enhancement

* Features Enhancement

* IBIS model support to V5.0

Quarterly

Incremental
Releases
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Performance Improvements

Speed Upgrades

* 5levels of speed upgrades
— Default speed level is 3

— Speed level 0 should be set for
compatibility with previous releases

* Removed multi-core usage limit

and default multi-thread usage

— Previous releases used 50% of the
available threads up to 4 cores

« Speed level allows faster
switching of devices and shows

substantial improvement

— In test cases with switches, more than
a 5x performance improvement has
been measured at level 3

Graser’ ... c

8! Simulation Settings - bias (
| General I Analysis | Configuration Files | Options l Data Collection I Probe Win

Category:
Anzlog Simulation Relative accuracy of VW's and |'s: 0.00
Gatedevel Simulation Best accuracy of voltages: 1.0u
Qutput file

Best accuracy of cunents: 1.0p
Speed Level 9 [~ | Best accuracy of charges: 00p

Minimum conductance for any branch:  1.0E-12
DC and bias "blind" iteration limit: 150

DC and hias "best guess' iteration limit: 20

Use Speed Level=0 for
higher accuracy and
compatibility with previous
PSpice Version.

Transient time paint iteration limit: 10
For better simulation Default nominal temperature: 270
performance. do not use & Ny ber of Thieads (Masimurn is 4] 0

high ITL4 for Speed Level
>0. Advanced Convergence
|lse preardering to reduce matrix fill-in.

[Aulolianverge_..] [MEISFET Dptions.._] [Aduanc




Performance Improvements

Convergence Improvements

* Previous release required a high
ITL4 values when using Switches

circuits to achieve convergence

— At low ITL4 values, convergence errors
were observed

— At high ITL4 values, performance and
mathematic errors were frequently observed

« With QIR7 improvements, it is
recommended to use lower values

of ITL4 to achieve convergence and

performance

— Note: using SPEED LEVEL=0 will require
high ITL4 values to converge

Graser” - .. c..cowo.co i
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#8! Simulation Settings - bias

Category:

Gatedevel Simulation
Output file

lUse Speed Level=0for
higher accuracy and
compatibility with previous
PSpice Version.

For better simulation
erformance, do not use

L

Speed Level 1=

p
high ITL4 for Speed Level

‘ General I Analysis | Corfiguration Files ‘ Options I Data Collection | Probe Win

Relative accuracy of ¥'s and I's:

Best accuracy of voltages:
Best accuracy of currents:

Best accuracy of chaiges:

Minirmurn conductance for any branch;
DC and bias "blind" iteration limit:

0.00
1.0u
1.0p
00p
1.0E12
150

DC and bias "best quess" iteration limit 20

Transient time point iteration limit; 10
Default nominal terperature: 270
Mumber of Threads [Maximum is 4] 0

Advanced Convergence

[¥] Usze precrdering to reduce matrix fill-in,

\

IAuluCunvmgeA..] iMl:ISFET Dptions...] [Advanc




Performance Improvements

New Convergence Options

16.6

Advanced Analog Options @
Total Transient iteration limit [O=infinity): [0] [ITLS]
FRielative magnitude for matrix pivot: 1.0E-3 [PI'YREL)
Abzolute magnitude for matrix pivot: 1.0E-13 [PITOL)
Simulation algarithrm: defaut  ~ [SOLVER)
Felative factor for minimum deka 1 [DMFACTOR)
Mo GMIM acrozz current zources (=] [MOGHMINI
“wiorst Caze Deviation 0 [HEDEVIATION)
Ahsolute Data Yalue Limit il [LIMIT]
Eziﬂzfleaﬁpoints for Dependent )] [ERKDEPSRC)

Biaz Pairt

Uze Gmin Stepping (=] [STEPGHMIM]

Gmin Steps 1] [GMINSTEPS]

Skip Saurce-Stepping B [MOSTEPSRL]

ITLE i (ITLE)

Do not Step dependent sources

during 5ource-Stepping 0 [NOSTEFDEF]

Step GMIM incide

Source-Stepping | [GMINSRC]

Use Pzeudo-Transient (=] [PSEUDOTRAN]

Pseuda Tran Steps 0 [FTRANSTEF]

Transient

Integration Method Default = [METHOD]

Fielative Time step Tolerance 7 [TRTOL)
oK ] [ Cancel ] [ BReset

Graser’
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16.6 with QIR Update 3

Advanced Analog Options

Simulation algorithm:

Rielative factor for minimum delta
Mo GMIM acrozz cunent sources
Wwhorgt Caze Deviation

Abzolute Data Yalue Limit

Sources

Total Tranzient teraton it [O=infirity);
Rielative magnitude for matriy pivot:

Abzolute magnitude for matrix pivot;

Enable Breakpointz for Dependent

mimum Diode s value

tinimum Diode Cjo value

tinimum BT Cie and Cic walue

failure

Generate 1op files for convergence

u (ITLE)
1.0E-3 {FIVREL)
1.0E-13 {PIVTOL)
default = [SOLVER)
1 [DMFACTOR)
] [NOGMINI)
0 [WCDEVIATION)
1.0E12 [LIMIT)
[ [BREDEPSRLC)
1.0E-4 [DIDDERS]
(DIDDECID)
[BJTLI)
[CONWAID)

=)

Biaz Point

Uze Gmin Stepping = [STEPGHMIN]
Gmin Steps 0 [GMIMSTEPS]
Skip Source-Stepping [ [NOSTEPSRC)
Source-Stepping lteration Lirmit 0 [ITLE]
Do not Step dependent sources

during Source-Stepping O [MOSTEFDER]
Step GMIM inzide

Source-5tepping [ [GMINSRC]
|Jze Pzeuda-Tranzsient [l [FPSELUDOTRAM]
Pseudo Tran Steps 1] [PTRAMSTEF)
Trangient

Integration Method Default [METHOD)
Relative Time ztep Tolerance 7 [TRTOL]
Use CSHUNT O [CSHUNT)
Enable continuation methads = [TRAMCOMNY)

0K ][ Cancel ][

Reset




Features Enhancement
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New Model Search -

New Part Serach Window S R v — e —
¥ Hide Cateaories View Search
. Ein Categories Library

| PSpice Component... PSpic

"1 shat" (10Parts)

Mo
OrCAD Capture Marketplace

Home Component Search m Multimedia PCB Services OrCAD Apps EDA360 Contact s
]

PSpice & IBIS Models | Search =

Search Our Site ... E -

Search by Location, keyword,
language, content type, etc.

"74als" (183Parts)

cadence

Find the right simulation or signal integrity

m

model to help achieve first-pass success

J Popular Models

Models _ _ _
= STMicroelectronics Thyristors & AC
. . ) A ) ) . ) Switches Smart Power Devices
PSpice and IBIS models are used in simulating analog circuits and signal integrity analysis. SPICE models (OrCAD lib & ol
Significant numbers of publicly available PSpice ! 1BIS simulation models and library parts are from format) o ’

semiconductor and supplier sources, but are traditionally difficult to locate or know the location of them
all. Engineers now have a conduit to help locate needed models and library parts to use in design
simulation and analysis.

» Mational Semiconductor SPICE
Macromodels for Op Amps”

Lrce

Featured Vendor |
J Playarole in the OrCAD  freer
CLaDtu e Marketp qlsveuate frrent Source™

- S— ™
Select the library to add @ "IPULSE™ "Pulsed Current Source™ -

SYMBOL LIBRARY:
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PSpice Search —
Advanced Analysis Parts

« Advanced Analysis Parts are

now available through
PSpice Searcher

— Use search string ‘A/A Enabled’ to

find all A/A parts

« Searcher symbol viewer

updated

Graser’

El symbol Yiew Ed

S| T CHT IME=0.5E-6
PERIOD=50E-F
LI? wir =09

#

=)

=i glue=

Grasenr’ [’
Tu&p:i

= FoPICE PSFT SEarn

[

¥ Hide Cateqories Wiew

Search Onli

Categaories | Library

Eravarites

» Cpiscrete

* EgectromMechan
» [Cideal Devices
» [ ogic

* [Omagnetics

» CEmemary

[

» amplifiers and Linear 1Cs
» M.&nalag Behavioral Models
» [Epata conwerters

cal

» CoptoBlectronics

(88 Enabled) )
-

Search All Categories |
PART NAME DESCRIPTION
"1437" "General-Purpose Operational Amplifier (44 Enable
524 SACT Regulati:ug Pulse width Madulator (Push Pull) (aa
= Enabled)
{5244 SAC Regulati:ug Pulse Width Madulator (Push Pull) (a4
4 Enabled)
5254 SAC Regulatilll'lg Pulse Width Modulator (Push Pull) (a4
= Enabled)
"EZ6_ SAC "Regulatilll'lg Pulse Width Modulator (Push Pull) (a4
Enabled)
o o "Regulating Pulse Width Modulator (Push Pull - Invert
(et e Oukputs) (a8 Enabled)”
577 _SAC" "Requlating Pulse Width Modulator (a4 Enabled)”
"1525_SAC" "High Speed PWM Controller (44 Enabled)”
"1842_SAC" "Current Mode PWM Controller (a4 Enabled)”
"1843_5AC" "Current Mode PWWM Controller (a4 Ensbled)”
"1344_SAC" "Current Mode PwM Controller (a4 Enablad)”
"1545_SAC" "Current Made PWM Controller (a4 Enabled)”
"1846_5AC" "Current Mode PWM Controller {Push-Pull) (&4 Enabl
1847 _5AC" "Current Mode Pwh Controller (Push-Pull) {84 En
"IME1E3" 354, S0V, Gener rpose Diode () d




Model Support Enhancement

PSpiceModeling V2.0 APPs

PSpice Modeling APPs

V16.6 QIR#

PSpice Component... PSpice Ground
l Parameterized Part Capacitor H 1].] | l @\
L Wire w Diode
Auto Wire r Inductor
11 Bus B Resistor E
+ __|LIFICtiDFI 1 ngltal b
A BusEntry E Discrete ’
~  Net Alias... N Passives r
* Power.. F Source ’
<  Ground... G
Search...
Off-Page Connector... RC2
1 : : Meodeling Application... LCapacitor
Vl . BaS|C ¥, Hierarchical Block...
< Hierarchical Port... outl Inductor
SlAnalysis Macro PSpice Accessories B Hierarchical Pin Transformer
L] Q Q ﬁ Q % Mo Connect X RS1 Qz?ﬁzzzz Lener
i IEEE Symbo w—] Switch
v & 11 @i o R Vs
| PSpice Component... Passives Bookmark ¥
yrametenzedg Part Discrete »
1 Wire w Source r
Auto Wire Digital »
Modeling Application... ¥ Tndudor
. . Zener
PSpiceModeling V1.0 APPs
o
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Model Support Enhancement

PSpiceModeling Apps V2.0

@® voltage PWL © current PWL
— Signal Repetitions
O PWL File -] | ®none
SlAnalysis  Macro PSpice Accessories Options  Grase ® PWL Points & Repeat Forever
= i::: N Q Q ﬁ.ﬁ e ”l @ —Analog Value Time Pairs——————— © Repeat
@/ Part.. P N @mIWics g |t Vt2m
| PSpice Component... PSpice Ground s T2 Ve R [ Advance Options
Parameterized Part... Capacitor T3 V3 Walue Scaling Factor
1| Wire W Dicde = T4 w4 Time Scaling Factor
Auto Wire * Inductor T5 V5 AC
1. Bus B Resistor — N UL -
<+ Junction 1 Digital » — ;
4' Bus Entry E Diccrete , Add Additional PWL points
= Met Alias.. M Prssives 3
*# Power... F Source Controlled Sources b
% Ground.. G Search.. Current Sources 4
[t} Off-Page Connector... — — Voltage Sources b
&, Hierarchical Block... Modeling Application...  * Independent Sources Shift+R
ﬁ Hierarchical Port... | % Tf:nk ?f | P\WL Sources [ |

L
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Model Support Enhancement

h 'T PSpice Modeling Application: Single se Transformer Wit LTnearCore_
Simply Transfer Models e

Select the appropriate transformer type and input transformer parameters accordingly to generate transformer model. You shall be able to
place transformer directly into schematic and its model library file would be automatically included under simulation setting on placement
of transformer.

OTwo Winding O custom Tap O centre Tap @] Flyback O Forward ® Forward with reset winding

This device would model a single ended forward converter transformer with auxiliary reset winding. You need to define primary winding
inductance, primary & secondary winding resistance, leakage inductance and turn ratio. Turn ratio is defined as N2/N1 and NR/N1, where
MR is number of turns in reset winding. Leakage inductance value should be referred to secondary side. Coefficient of mutual coupling
between primary and secondary is considered as 1.

PSpice Component... PSpice Ground Parameter Name Parameter Value
: . Model N FWDR_Model
l Parameterized Part... Capacitor W -
1| wi W Diod Primary Winding Inductance (LF) lm
i LLbS . 1oce Primary Winding Resistance (Rp1) 10m
i Auto Wire g Inductor Secondary Winding Resistance (Rs1)  1lm
7 1 ELIS B Resistor Turn ratio N2/N1 10
+ lunction J Digital Leakage Inductance 100n
4 Bus Entry E Diccrete Reset Winding Turn Ratio 1
e - -
flet Alizs. h Bassives el | e ==
 Power.. F Source :
+  Ground... G _
Search...
[l Off-Page Connector... RCZ
B, Hierarchical Block... Modeling Application... Capacitor
< Hierarchical Port... outl Inductor
. Hierarchical Pin... | Transformer !}J
¢ Mo Connect X RS1 Q3 Zener
_Eezwzzzz Switch
B iEEE symbol... I—\.r1 ‘“’1“'_k Switc
. TVS
Title Block... ;"CG
Bookmark =

L
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Hysteresis Core Loss Calculator -—z=ge

Tarpei

5 Motordrv-tran - PSpice A/D - [TRAN.dat (active]]
¢ App to measure Steady gFile Edit View Simulation Trace PlotWindow Help %

State loss of energy in a 5 EBES ] S | s
A T < Vien g ST R P

magnetlc Core for power ﬂ | PSpice Calculator... | Hysteresis Core Loss
supplies

n Hysteresis Core Loss Calculater

As a result of magnetic hysteresis, energy is dissipated in the form of heat. This
dissipated energy is propertional to the area of the magnetic hysteresis loop. The
total area enclosed by the B-H loop is the measure of the hysteresis loss per unit
volume per unit cycle. The Hysteresis Core Loss application calculates hysteresis core
loss using the B-H loop area from the simulation result, the volume of the core, and

W the frequency of the operation. For correct core loss calculation, the start time should
|RFE40 be equal to the time when the circuit has reached its steady state.
1f1 2 — —
P11_7_|_3C85
. ; COUPLING=1 Data (.dat) File
’ 3 -
Lz
VE _ - Data File Section E|
@ _ e, | L
T =10 F'EH. = Fu 3 \ Core E Core Volume (mm3)
TF = in vI=- l L
. TR=1n Ii D2 T cz 10 Start Time (Seconds) End Time (Seconds)
PW=Z50 yzog MUR150 E0u
Frequency (Hz) Core Loss (Watts) |
Calculate

GPESER - 00: oo nmoiny ot Al g resemeed The Grases g are seademarke of Grases Techmstons Co. 110



New PSpice Modeling App for
LED Coming in QIR#8

This apphcation models LEDS. To moded 3 LED using this apphicaton, typscal fonwand voltage and oument, This apphcation modes LEDS. To madel a LED uses) this apphcation, typacal forward voltage and Current,
reverss lakage cunment, breakdown voRtage nd maemrm power dissipation and lorwasd Ourrent, You reverse leakage current, braakdown voltage and maximum povesr dissipation and forwared curent, You
can obAain these parsmebens directly from the device diashest. This applicabon models the typical can oblain these parametens drectly from the devoe datashaet. This apphcation models the typecal
forward charactenstic [vi-1F disgram) of LED &t amblent temnperature, forward chacacterstic (V-If diagram) of LED at ambeent tempssrature,
Parameter Mamae Parameter Value : { [ Parameter Nane Parameter Vislue
Part Murmbee LED ‘- ~— i_ Part Murmbses LED
Forwand Voltage 1 - Forward Voltage 3
Typical forward voltage
Forward Curment 20E-3 Forward Current HE-3
Reverse Voltge 5 I Reverse VoRage 5
L
Loakage Current 1045 Laakage Cusmant 1066
LED Resistance 3 " LED Resistance 3
Perevar Dissipation 1D0E-3 - — Pomwer Disspation 100E-3
-l
Mo Forwand Curmenit 30E -3 - Mo Forward Current 30E-3 I
4 ‘N 4 S|
Typecal Forward woltage under normal ooeraning ] | c E _i Typecad resstance offered by LED i forwiand linssar i Ck
(C:-_“'f-\'.lll Emct J ! ) ] Lo | | j rr.;-w:n | i | ) ey l

— .

Quarterly

Incremental
Releases
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Model Assignment

r 0000000000000
Eﬂ or2alg.opj @ ) Mirror Vertically
_EI

C Mirror Bath 3
ﬁ FIIFII | Eg Hizrarebm - -
Edit Model Import Wizard : Define Pin Mappi __ .
Edit
Exp-c For each model terminal, associate a symbol pin. The optional model terminals may be left

mnazociated . Tse "View Model Text" button to wiew the model defindtion.

| Shay
|:As:so Model : TLCS55 Past: U3
Edit Show [nvisible Symbal Power Pins ;‘;u

Model Terminal
THRES
CONT
TRIG
RESET
ouT
DISC
VCC
GND

Symbol Pin

THR
cv

Ci5 —/ 10uF
10uF

e FE) (BE ) (65 ]
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Learning with PSpice

¥ OrCAD Capture - [Learning PSpice]
| File Design Edit Yiew Tools Place SIAnalysis Macro

* Instructional / introductory NEEEFERRE
[Histo-AC =i

material on ] e 5] & Bl ) o

—_ Loglc Gates [ Start Page H@ hista, opi* ][E PAGEL Learning P...

PSpif

Introduction

- L atC h e S BasicElectronics

. + [0 Theorems §

— Flip-flops 9 oo ¢

— Shift Registers [ T g ;
+ 0 BIT

§

» PSpice Mixed-signal | S —_—

. = Digital Electronics \
simulator chapters g

Latrhes and Flip-Flop

— Data converters

Laws of Boolean Algebra

— Analog-to-Digital (ADC) S e e
&40 Corwerters (ADC)

— Digital-to-Analog (DAC) s 2

Power_Electronics_Design_Examples

PSpiceadvancesnalysis

GIrPESER - i oot co it Al e st e o

<
Graser ult’



New Simulation Report Capability —z==

* HTML report generated for

Analog Transient simulation

— Average, RMS, and Peak values
of Current, Voltage and Power
can be reported

 User customizable

— Tcl source available in installation
hierarchy

— <installation>\tools\pspice\tclscrip
ts\orPspReport

« .TCLPOSTRUN command
can be used to configure
auto-generation of HTML
reports

GrASER - i oo recnmoion co i Al g e

EFESEF 3,,.|]|:t

E.E Example-TRAN - PSpice A/D - [{C) TRAM.dat {active])]
E File Edit Wiew Simulation Trace Plok | Tools Window  Help %

iU B d&

i & | VI

i% O

Cuskomize. ..
Options. ..

FRA...

*1

]
a

Generake Report

@ P PSpice Calculator,..  *

Bias Value

7.738638u

PR TP P

Max
Voltage

0.0 0.0
-4.294311m 52.1454m
-11.35038  -11.3503
-4.302968m 37.276m
528.3144u  99.6763m

Bias value

Bias value

1.809f
753.4941u
14.9968m
3.990363m
3.989889m
27.26201m

Max
Current

-6.724173n 112.818u
8.34771u

A a -

Min
Voltage

Min
Current
-107.338u 2.0684u

7.46526u

Average

0.0 0.0 0.0

-58.4785m -3.52959m
-11.3504
-47.5725m -4.99191m
-99.6767m | 30.7959u

o

-11.3505

PN .

Max
Power

190.1598u
756.526u

15.1489m
4.59948m
4.77772m

127.2623m

Min
Power

-85.9044u
750.162u
14.8349m
3.31221m
3.2639m
27.2618m

Average

7.69682u

FEVL T . FEI 7P

RMS

40.1367m
11.3504

m—— e

RMS

79.711u
8.17574u

P TS

0.0

Average

1.05507u
753.428u
14.9908m
3.95436m
4.00463m
27.262m

1.66552Meg
11.0859k

31.1941m 1.28267Meg
75.9248m "%141_.7Meg

am=a mna

Max di/dt

3.27156k
371011

“*9.078
Max dV /dt I!,328

).694
11846k
1,868

é?OQk
S—

RMS

41.5584u
753.431u
14.9912m
3.98071m
4.03999m
27.262m




Miscellaneous

o
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Mechatronics integration Design -—==@eg

 Example : Automotive Safety System
« Passive mode : ABS -~ Airbag ~ Reversing radar

* Active mode : DSTC , ROPS , EBD , CWFAB , PDFAB ,
DAC , LDW

Graser’



SLPS Option

@raser’ .. c..oooc

| Ex_Cub

L—— Ex_CulC

vi
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Multi-System Co-Simulation -

Ex_Cu#

g

Y ¥ Y
6

<Td_A>

8

<1d_p>

¥y ¥r

ad_cr
L_value

¥ ¥y
¥

SEM control model with SLPS

(Ol T

] ——*[_]
Clock —— Lo=d tarqu
Current and “voltags
Lo=d t 2
_elthets 90 Id »lj e t m
1 | Tome -t rpri
Cortrol Si | thieta_90
ontral Sign= : -] hation
SRM main Torque_ [ 1
| Ot
AFM
L_|walue
i | + Theta n
Theta,_an rerm[u+32E00 30] E— o
Megnetic Resistance Fzn Thet=a
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Modularized Design and -
Simulation

e

§  Create Metlist p— [&J
PCE Editox | EDIF200 | INF Layout | P8pice  |3PICE | Verlog | YHDL | Other
Optiong
| Create Hierarchical Format Netlist |Setl:ings... |
| Create SubCircuit Format Netlist Use Template: DK Y 4
@ Descend Pipice Template
Do Not Dessend CoLIIIIIIn

p‘/ Place DRC markers for Ermors and Wamings
b | Compatibilty Mode (162 and Prior Releasss)
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