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Design Overview and Challenges

How to define Target impedance ?

Pl Advisor

Summary
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Design Challenges

* New deep sub-micron technologies
— Increased device speeds
— Lower power supply voltages

« Device miniaturization
— Decreasing design cycles

 Delta-l noise on whole PDS system
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A Typical Scenario

» Customer X has a PCB with possible SI/PI related issues

« Management is asking for quick fix and cost reduction
« The Challenge: How to achieve target impedances without compromising SI/PI

performance?

High Volume Production
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Power Integrity Design

- PCB Geometry present

— A functional design, with all decoupling capacitors already placed on PCB
— Pl Engineer may want to:

Increase capacitor count in order to make design more robust (i.e. overclocking, etc.)
Reduce the capacitor count
Reduce number of different capacitor types used
Redesign using lower cost capacitors
Chose appropriate capacitor location
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Layout Import and Translation

* Direct access to Ansoft tools from Cadence environment

— Allegro layout is directly translated and imported in Slwave
— Component file is also |mported
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ECAD Databases Supported

1. Cadence Allegro and APD
2. Cadence SiP Digital/RF

3. Mentor BoardStation

4. Mentor BoardStation XE/RE
5. Mentor Expedition

6. Mentor PADS (PowerPCB)
7. Synopsys Encore ICPD

8. Sigrity UPD

9. Zuken CR5000

10. Altium Designer
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15.0, 15.1, 15.2, 15.5.x, 15.7, 16.0, 16.1, 16.2, and 16.3
15.7,16.0, 16.1, 16.2, and 16.3

8.x

v2007.1 and v2007.2

v2004, v2005, v2007.1, v2007.2 and v2007.3

v5.2a, v2005 (2007 with 2005 export format)

2001.x, 2002.x, 2003.x, 2004.x and 2005.x

9.0 and lower

10.x and lower

Summer 2010 Beta2 or later
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Pl Design Goal :

Target Impedance of PDS

VAR
High-Speed Power
4
Digital Device Delivery System
A
I

The Impedance looking into PDS at the device should be kept low over a broad
frequency range (from DC to several harmonics of clock frequency).

target
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Target Impedance Trends

_ (Power ~ Supply Voltage)x (Allowed B Ripple)

Current

(2.57)x(5%)
Target(2.5v) 40.34

Z = 3.1mQ

. *Target Impedance is falling ~ 1.6x, every 3 years

Year of first production 1997 1999 2002 2005 2008
Chip technology 0.25um 0.18um 0.13um 0.10um 0.07um
Across Chip Frequency (MHz) 450 600 800 1000 1100
Max. Chip Power (W) 100 120 140 160 180
Max current (A) 40.3 66.7 933 133.3 180.0
Power Supply (V) 2.5 1.8 1.5 1.2 0.9
Target Impedance (m£2) 31 1.3 0.8 0.45 0.25

"Source: International Technology Roadmap for Semiconductors
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Define Target Impedance

« Target Impedance
*  Get TX/Rx models for DRAM and CPU modules
* Use Random Signal Input from CPU
* Get time/frequency domain current profile

Random Signal Input

© 2010 ANSYS, Inc. All rights reserved. 10 ANSYS, Inc. Proprietary



Simulation Schematic
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Main Chip Output Buffer
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Signal Input - Random Clock
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Signal Output
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Simulation Results —

Time domain Current Profile
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Current Spectrum output
Trace type - Continuous
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Adaptive Target Impedance
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Or .... Adaptive Target Impedance NNSYS

# fwsalt Designer - TX_DDE_Current - Current_Handom_RTE_34 - Targel_lmpedance_AVDD . [TX_DOH_Currend - Current_Randan_ FITX_37 - Targel_bwpedance _AVDG] TIE=
__JFils Edt e Project RapartiD oot Todls  Window  Hel =ik |

IDE@jiueia = el (P{,H-FE'}“ Supply ]r--’cjﬂage)x (gflﬂmred Rippfe)
% |3 L et = = = : =

1 e e Current
e = Target_Impedance_AVDD Currert_Flandom_RTH A
[i= 0 T%_BDR_Cumant - 10, — Curva bl ;
| = Comssrd_Finndiom_FT:_ % = — [ DE B gl A TCT)
[ Dam A AR L
[ET] Esvcitntize -
e ot ] RN
« B drapis | miouessnzanex
il Dinaign Variieation 100 ] = | D000 |0 2545
B el Cariig =
(B Optimansies .
= E [T e
w B Cumrent_Time_&vDiD 1
« | _AvDD T
= o | _OwiDdD =
- & S g 10000 —
| SE e o i =
_Progect Comsponents 5 march | E 8
Fropartas % 2
[ Ware | Veén | Uk | Cvlmedvan| | 8
[ ool — | | E 1000 —
|5omx 5 = B
R S s e b 20 @ 0.75GHz
i 10 @ 0.5GHz
0.4Q @ 0.01GHz
| x| aml,............,..,...,..,...,...
!I;nlﬂ--m!ﬁ T 4 LN} LN F] 035 0.1 e kl:::ﬁ-'iﬂzi LI i LR} 1.0
; " | Adaptive Target Impedance | ]
1 Vcc =1.2V t 5% variation ..AVcc=0.06 V | P ) 9 . p_
: = design specifications | -
Reay  I—S————— [ixn

© 2010 ANSYS, Inc. All rights reserved. 17 ANSYS, Inc. Proprietary



PCB Layer Structure

* High-speed signals are routed between CPU and DRAM
* Minimize noise voltage distribution on the VCC/GND plane pair
« Design of this Power/Ground plane is the most important aspect of design
* Low power bus impedance over frequency
3 ports defined

Lavers

4
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X

4 Layer PCB
Board Size : 5.3” x 6.5”
(13.5cm x 16.5cm)
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Power Plane Ground Plane
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PCB Layer Structure
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Bare Board Impedance

+ Ansoft STwave Reporter -

7 Els  Edit NMiew Piokct  Report2D Siwave  Tools  Window  Help -
ID & & - |~ | e ae & & |w |®
Pr v . :
Rt Mo s Bare Board Target Impedance Tost Board Bare &,
[= 151 Tost Bowd B 100000 et
= 8 Tes Fowrd_Pas =
- r slF -
..;_ﬂ Re I'_; = | Cunve Info
o __I .b!u‘um.; | = LA TR _+1. % Grosp CPUM_+1.2%_Gromp))
& |_-T!_B-¢wi_<.h | 22 Bareep 1
= Wl Tew Board Com | " sth-:g::'i"' 1. 3% _Groep B1_+1 2 _Growp )
< [ Ramin | B2 Barmap 1
[ Dieinitiems 100,00 — i;gm 20241 2 Gromp 02_+1.24 Groep))
o = = §{Freg=0C1GH: iFreged SGHz i Fregs0. TRGH 20 27 1),0.04)
- | 52 Saeep |
1000 —
Froget - el s
; =3
T A - =
1L —] e
I
- 1
m |
)
. |
I
0.1 — I
= I
— {
o —— N —— ——— — ul
N if(Freq>0.01GHz,if(Freq>0.5GHz,if(Freq>0.75GHz,20,2),1),0.04)
B T T — T T T T T — T T T T —T
([ oo aac 120
Frag [LEHz)
i
i £ E
bl =




Original Design

All 1.2V to GND 36 Capacitors ON

NANSYS

Original Design -
Total 36 Caps

Types of Capacitors
GRM21BC70G106ME45
GRM21BF51A225ZA01
GRM21BF51H224ZA01
GRM21BR71E104KA01
GRM216F51H103ZA01
GRM216F51H224Z2A01
GRM1885C1H201JA01
GRM1885C1H820JA01
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Original Design

All 36 Capacitors Enabled
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Launch Silwave Pl Advisor...
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Step 1 : Define Ports and Target ANSYS

Impedance Profile
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Step 2 : Select Capacitors for ANSYS

Automated Optimization

n
* Pl Advisor P m— E
L B — = N =
- I
D1_+1.29 Group Part Mame Ref. Des. | Value {F) | Optlmlze||
. D2_+1.2V_Group » | GRM21BC70G 106ME45 C316 1E-05 I'= |
° S I t C p |t r' tth t GRM21BF51A225ZA01 c4 2 2E06 1 F
e eC a aC O Se a GRM21BF51A225ZA01 c6 27E06 L F I
d t b t 0 d GRM21BF51A225ZA01 7 27606 I [
nee S O e Op IIIIIZG GRMZ21BF51A275ZA01 c8 2IE06 =3
GRM21BF51A225ZA01 foc:] 22E06 'z |
GRM21BF51A225ZA401 c14 22E06 1 F
® A” 36 CapS Se|eCted GRM21BF51A225ZA01 Cc45 22E06 | I
GRMZ1BF51HZ24ZA01 C51 22E07 I 7]
GRMZ21BRE1A475KAT3 c21 47E06 P 1
GRM21BR71E104KAD1 c12 1E07 & |
GRM21BR71E104KAD1 cia 1E07 1 7
GRM21BR71E104KAD1 C46 1E07 | F I
GRM188F51C2257A01 c5 22E06 | [
GRM182R60J474KADT C1§ 4.7E07 -3
GRM188RT1H221KAD1 c2 22E10
I'e |
GRM188RT1H271KAD1 c317 27E-10 1 7
GRMZ16F5143347A01 C52 13E07 | ¥ I
GRM216F51H102ZA01 Ci7 1E08 I ~
GRM216F51H103ZA01 C167 1E08 =3
4 < ua, u A LK
GRM216F51H103ZA01 C170 1E-08 '
GRM216F51H103ZA01 C180 1E-08 I & |
GRM216F51H103ZA01 C181 1E08 [
GRM216F51H224ZA01 c43 22E07 | F
GRM216F51H224ZA01 c22 22E07 e 1
GRM1885C 1H101JAD1 c20 1E-10 w1
GRM1885CTH121JA01 C43 1.2E-10 I & |
GRM1825C 1H201JAD1 c3 2E10 1L F
GRM1885C 1H561JA01 cn 5.6E-10 | F
GRM1885C 1HE20JA0 C13 8.2E-11 g |
GRM1885C 1H820JA01 c47 8.2E-11 g
GRM1885C 1HE20JAD01 o] 8.2E-11 I & |
GRM1885C 1H820JA01 [od] 8.2E-11 1 F
GRM1885C THI10JAD1 13 3.1E-11 | F
GRM2165C 1H202JA01 15 2E09 el
GRMZ165C 1H302JA01 citz IEDS |
I._ _1
&Previous] et ﬁ]l Cancel ﬁfj
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Step 3 : Select Candidate

Capacitors for Optimization

W PI Advisor Wizard Shep 3 = i
CADSCTIS Gesa e T A iy A
| part Hara A | L e R e S ] e s T = [ e W (SRR =
¥ GMI S A5 €3 L [ S
o CAMIEBFS HI2STAN] 51 2: | o
o CAMIEREHI2ATAN] £ 3 15T 3 ,"H A
¥ GAMIEFSIHIIAIAD [ 23 : o 3
o GAMIERTIEIDHAN] cit I [ ; - AP
o CAMIBELTIEINHAD ci T i | = S g
W EMIERTIEIHAD i3 1= [ - b o=l
¥ M TIE 108D c® 1E E | LB g
¥ CAMIENATEISHAN] cE E _| " =
o GRMIERTIE 1AL < i = | - ,.-""’J i, K
W GAMZEBATIE10AN ca E = [ -~ -
o GRMI MRS B0 KA CiM s sl
o FMINFIHI03EAD] CIA I |
of ERM2NGFS 1037400 67 iE |
W CEMI MRS H1037AD ciaz i [
W FMIFSHIOIEAD] (4] iz |
W GAMINFS H22SIANT e 3 [
o M T 22ATAN csa 2 [
¥ EMIGFSHIIAADL cid i af o P
o GHMB885C 1HRIIAD £58 2 :
7 GAM BRASC 1MO01IAD] 54 =
o CRLM BRSSO 1HECTCURD L car [ .
o EAM ERE 50 1HEXHIO A 48 - % e
o  CFAM BBESC IHBOTOAD L Ccaa B3 Kems
W R B 50 1 HEMOAN 55 B2 "_"‘“
W CEMERASC IHACTOADL (=4 | s | Hamet
- Kemet
1) | N Kl
P Hasmat
Hrrmesd TER5
Aawgned Canddate Models '
WA | sarisa | Fart hisma ‘| Fibws
My atn SR (SR 10 T B4 TN
Muras GRMTY GRMZIRR T IC558AD Vendor | Show Senrs hew | = ElhSae | Show | =
SR 1R T W EAMAL e & IEE]] e d 01005 E
sty aRMl SRR 150 T I HIBANA & a0k = 201 =
bt SRMI1 GRZ B Lk o 305 I
ars e GRME10R T FHI3IAN = e = pab2 =
Mhats GRMIISRT HIACAAA o i b O50E b
: . GRMZ IR T I AT —d = 0512 = o] =
v L 1 SR SR 1650 FH1021401 ll | YiDEN = Vo = B =
il | o [ 12ms F i F

pesoe | morpy |

(oo | tod E]] Corcel |
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Step 4 :

Setup Optimization Criteria

. PI Advisor

Launch Pl Advisor Wizard
« Set Optimizer Goal Parameters

« Set Thresholds
« Total price $$$
« Total number of capacitors
* Genetic Algorithm is used for
optimization
 SYZsweep

Tty

Frequercy Rangs S=tup

Start Frea {He [Smop Frea /e [rum. Pones fowrbuson] |

By Derade

| | e |

g Sei=ction
i Reshort Default Sreep |

% Dagete Sween

" Indercedating Semep j’r |p“°‘| b |"|[

e

x

© 2010 ANSYS, Inc. All rights reserved.
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B Simulation
MName Pl Opt Sim 1
S-parameter Source [ Recompute ]
EH Attributes to Minimize
[« Total price

[+ Total number of capacitors
EH Optimizer Control Parameters

Members per generation b

MNumber of generstions 40
E Thresholds

Maeimum total price {3} 5.00

Maximum number of capacitors 100

B S-parameter Simulation Options

Impedance Mask Range 10000Hz -= 1E+09Hz
Sweep Hanage 10000Hz -= 1E+09Hz, 1006 points
S-parameter Sweep Configuration Edit |

ANSYS, Inc. Proprietary



Step 5 : Launch Optimizer and

Analyze Results

 Time =2 minutes 56 seconds
x
¢ RAM = 286 MB Module Real Time CPU Time Memory Size _J

- Frequency Setup siwave_ng 5.0.0 (Built: Jul 26 2010 10:39:30)
Commenced on host JAYHAWK at Tue Sep 14 08:32:07 2010
* 10KHz < f < 1GHz T T R T e ey T
: | geonmrec. | odieotic | tmin
« 201 Points/decade | solvesetup | 00:00:11 | 00:00:08 | 9844k | 1 project |
. . Finished on JAYHAWK at 09/14/2010 08:32:34
- Genetlc Algorlthm Setup SIwave 5.0.0 Jul 27 2010 at 02:54:47 beginning

solve_setup 00:00: 08
H: Y ANSOFTH SIwaveshansofthines\siwave_solver.exe on JAYHAWK at 09/14,/2010 08:32:34

40808k 15976 triangle
S5 44K 1 project

® Optimized for Impedance Command i-ﬁl #?ie Hemery Number of Elements
geomproc

| | | |

| | | I |

00:00:07 | DD:00:06 | 40884k | 16022 triangle |

xsec_solve 00:00:46 | 00:01:21 | 151396K | 689 xsections |
| | I

|

|

| |
| |
| |
- -
) O d f # f C p vid_extract 00: 00: 06 00:00: 10 185444k 196 blocks
ptlmlze or o a S i il O0:00:03 | 00:00:03 I 165 444K | 27790 triangles |
| |
| |

bsm_adapt
Interpolating discrete sweep converged after 25 solutions
= = = DCS_2p 00:00:08 | 0D:00:19 | 286392K | 44957 matrix
° Optlmlzed for Prlce SIwave 00:01:20 | 00:01:13 | 286392K | 44957 matrix

Finished on JAYHAWK at 09/14/2010 08:35:04

Save s | Cloze ]
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Pl Advisor — Step 5

Pl Advisor Results

* Pl Advisor provides multiple different Schemes

« Sort solutions by Price ($), Num Caps and Goodness of Fit
*  You can display Impedance Mask . Etc

*  Apply optimized capacitor scheme to the existing design

+ Export BOM file back to layout database
e ]

Sha
— Tnbquichunc. wt paet OO+ b B o e i

g Gooihessol Pt QP it IHmCps | CepTioes |
Shere B 1 [T 1] [T}
= D Wl S H] 1. i

Schamra &
Schere 2

sy e iz Demgn | Eoport Schema BOL..

oo ooy Salncind for Scdhera B

..... w7 | S | Swriea | L4 8 ]

ey

LE-ID 5

e
i x| al
4 | +] 3 s 1= s = =
gency |8

—I Bat (-1 Gvan F [ ko seadares mask | | o I
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Step 5 : Launch Optimizer and ANSYS

Analyze Results

 Original solution e

He | Bodnempof Bl | Price [ | P Caps L TS
5 1 [ 1 1L

— Total # Caps: 36 2 e

- Optimized Solution e
— Total # Caps: from 10to 19 =

— 9 Schemes available T
— 6 Capacitor Types: 10 to 16
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PI Advisor Simulation Results ANSYS

 Scheme 8 Capacitors Selection information
— 11 capacitors and 11 different types

Capacitors Selected for Scheme 8

Capacitor | Value (F) | Vendor | Series Part | Price (%) ﬂ
C12 (empty)
C13 1,5E-10 Murata GRM13 GRM1885C1H1513401  0.01 S 4 k|
C14 iEITIDt'Y:' gl o gt "0+ 59_Evma’ o kel
C15 (empty) - ol 7
Cig (empty)
C17 1. 2E-09 Murata GRMI15 GRM1BBR7FIHI22KAD1 0.01
Ci3 (empty)
C19 2.2E-06 Murata GRM21 GRM21BRFIC225KA1Z2  0.01
C20 (empty) i
C21 (empty)
22 1.2E-08 Murata GRM21 GRM2195C1H123JA01  0.01
43 1E-06 Murata GRM21 GRMZ18RG1E105KA1Z 0,01 [FaE =l
C45 (empty) LT H
Ca6 (empty)
c4a7 2.2E-07 Murata GRM13 GRM18BR7I1C224KAD1  0.01
Caa (empty)
C49 (empty)
C51 (empty)
C52 2, 7E-10 Murata GRMI1S GRM1BBR7FIH271KADL  0.01
C167 ©.8E-10 Murata GRMI1S GRM1BER7TIHGE1KADL 0.01 o
C170 1E-09 Murata GRM21 GRM216F51H102ZA01  0.01 sl |
C130 2. 2E-05 Murata GRM21 GRM21BRE0IZ26MEZS 0,01 e 52
[ EY femntv) f B - o -
4 | , I
T TIPS [ oo
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Pl Advisor Simulation Results

o - = Impadance s post "DE_+ i 5_Group” M Schamas &
Fe L RS |
: — d
I
\~~
\\~~~ i"l
~*~~ =
~~~\
[~ T [ \~~~\
W \~~‘
Scheme 8 Target
impedance information
Port:  [CPUL 41,2V Group w | [¥]show impedance mask
e )1 _+1,7Y_Group ———— N wm = s = ®
e +12¥ Growp | TTmea

Port Selection Rt b2, +1.2 o *| ¥ Show mpedence mask E
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Scheme 8 Results - All three ports ANSYS

Optimization Results

 Schemes -
Name, | Goodness of Fit.... ] Price {5;...].Num§aps | CapTypes. ... 1
Scheme 8 il 0.11 13 11 :
Scheme 7 0.9930338 0.19 19 16
Scheme 6 0.983754 0.11 11 11
scheme 5 0.975723 0.17 17 16 Part: CPU]._"‘]. .zl'.'l_Grl:lLll:l W Show impEdanEE mask,
Scheme 4 0.950819 0.18 15 15
Scheme 3 0.949049 0.14 14 14 —_— D1_+1 .2"."_GFI:ILI|:I
Scheme 2 0.933681 0.1 10 10 Dz +1.2% Grl:ll_ll:l
Scheme 1 0.933367 0.17 17 14
Scheme 0 0923817 0.16 16 13

Apply Scheme to Design Export Scheme BOM...
Dmpmshares o port 'CPUL_+ L2V _Srowy” = Schaws B Irpechuce o peri "D_+ 2 55_Grosy” for fdems § s I i pet "B+ L 3V _farcwa” fer checes B
[
.- 5 | '} 1
DRAM1 port DRAM2 port
— = | (5 1 T or—— [ =T T —— [ rieas 25 TR LI = T - Firan
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. ptimizat'mn Results | : I I I E I |
- Schemes -
| Name | Goodness of Fit |.price (g)._| Num Caps | Cap Types ] Total Of 36 Ca pS
.Scheme 8........ 1 R [ 15 S P b & i
Scheme 7 0.9930338 0.19 19 16
Scheme 6 0.983754 0.11 11 11 F | | ’
Scheme 5 0.975723 0.17 17 16 eW eSIgn -
Scheme 4 0.950819 0.18 15 15
Scheme 3 0.949049 0.14 14 14 Total Of 1 1 Ca pS
Scheme 2 0.933681 0.1 10 10
Scheme 1 0.933367 0.17 17 14
Scheme 0 0923817 0.16 16 13 0
Capacitor Count
Apply Scheme to Design Export Scheme BOM. .. 69 % Red u cti o n
emimmred sttt e oo e T R R g L e
CPU port DRAM1 port DRAM2 port
i Im“ o N ] [ =T T —— [ rieas LI = T - Tl
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34

ANSYS, Inc. Proprietary



Apply Scheme 8 to Original Design NN

Moo [GoodessofFa [ Frce{s] | MumCeps | CopTypes |
5 - [ET il 11
; = i Circuit Element Properties X
: Capacitors I Inductors i Resistors i Ports i Yoltage Probes 1 Cument Sources 1 Voltage Sources i
# | Acive | &/2f | Part Number | RefDes | Capacitance ()| Parsstic L (H) | Parestic R (ohms) | Postive "Teminal” Net | Negative "Temin: «
It ¥ Yes b 4 GRMZ1BR... C1% 2.2EDE 4. 3452610 0.00438131 GHD 1.2V
- o Yes b 4 GRM1885.. C2 22E10 7.82268E10  0.139306 1.2V GHND
—_—— == - - o Yes b 4 GRM1885.. C13 1.5E-10 753545610 0.170406 GMD +1.2v
I S A W Yes b 4 GRM2195.. C22 1.2ED8 4 94251E-10  0.0232748 =12V GHD
=—===== o Yes b4 GRM188R... C167 E.2E-10 5O7S99E-10  0.386268 1.2V GHND
o Yes b 4 GRMZ216R... (C43 1E06 2.84526E10 D.0N04462 +1.2V GND
o Yes b4 GRM188R... C17 1.2E05 4 98611E-10 0253253 1.2V GND
& Yes b 4 GRMZ16F... C170 1E-09 4.96929E-10  0.293964 =1.2vV GND
o es b 4 GRM188R... (k2 2TE10 BE163ZE-10 0.813567 1.2V GND
I ¥ Yes b 4 GRM1BBR... C47 22E07 5.64590E10  0.025277. =1.2V GHD
Yes b 4 GRMZ1BR.. C180 2 2E05 228044F-10  0.00232623 1.2V GMD
/ b7 No b 4 GRM1885.. C3 1.6E-10 7.50936E-10  0.15001 1.2V GHD
\ / o No b 4 GRMZ1BF.. C4 22ED6 3.4867E-10 0.00433996 +1.2v GHND
/ & No b4 GRM188R... Ch 35610 5.38BB65E-10 059068 1.2V GND
/ & No b 4 GRM2ER.. C& 22E05 228044F-10 000232623 1.2V GND
\ — o No b4 GRM21BF.. C7 2 2E06 3 4867E-10 0.00433596 1.2V GND
. . . W No b 4 GRM21BF... C8 2 2E-D6 34867E-10 0.00433996 =12V GMND
CI rCu It Element Pro pe rtles o No b 4 GRM21BF.. C5 22e06 3 4867E-10 0.004335596 1.2V GND
W No b 4 GRMZ16R... C11 1E-0& 2.64868E-10  0.0105327 GND =12V
auto defi ned ' W No X GRM21BR.. C12 1E07 500196610  0.0194763 GND +1.2V
- W No b 4 GRMZ1BF.. C14 2.2ED6 34867E-10 0.00433996 +1.2V GHND
& No b 4 GRM2165... C15 1.6ED9 581412E10 0.063323 +1.2v GHND
W No b4 GRM188R... C16 4 TED7 5.35164E-10  0.00513529 =12V GND A];j
1] | 4
Modify Properties...l Modify Layers. .. Delete Fit Selection I Activate | Deactivate |

Export ok | cancel _i
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Re- Compute S,Y,Z parameters

: Fle Edt View Draw Circuit Bements Took | Simulstion | Resuls  Help

0 = e | # G 4 | 9 ke R Qptians.. i
e o d [1] pe :.ﬁdd (No Merge) 0, Compute Resonant Modes... e
R B E I Compute Frequency Sweep...

T - ||7

Compute 5-, Y-, Z-parameters...

Regulzr Exp: . I:' Irﬁ Regular Exp: Compute Far Fiel ey A ———— __)-_(_j

- | Di Compute Near Fi
Swee itivi
r Compute DC Cur 2 ] Sy ]
STwizard {Diesic Simulation name: 5YZ Sweep 1 =]
I PI Adviscr...  Freguency Range Setup
Mal AW 106G
Start Freq [Hz |5b:n|:| Freq [Hz |Nun'|. Points | Distribution |

1 11E+06 1E+08 101 By Decade

2 |1E+08 1E+09 101 Linear

fdd Shayve AddiEelow ‘ [elete Selection ] Preview... ‘

Sweep Selection -
[T setFws generation parameters

™ Discrete Sweep

(% Interpolating Sweep |I"-"Iin Rise/Fal Time s |

Error Tolerance: | 0.005

Save Settings ‘ oK 1 Cancel ‘ Help ]__
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Final Simulation Results

571 scheme8 Z Plot 1 Test_Board_Con_PI|_Demo &
100.00 —
E Curve Info o
- —— Mag(Z(CPU1_+1.2V_Group,CPU1_+...
571 scheme8 20Q
_ ol iy
— Mag(Z(D1_+1.2V_Group,D1_+1.2V_... |
10.00 — 571 scheme8
- —— Mag(Z(D2_+1.2V_Group,D2_+1.2V_... I
— 571 scheme8 |
] v |
] |
1.00 =
N _
0.10 =
0.01 =
000 T T T T T T T T I T T T T T T T T I T T T T T T T T
0.00 0.01 0.10 1.00

Freq [GHZ]
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Loop Inductance Plot
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Efficient Simulation = Design Productivity I\NSYS

2005 ITRS: “Cost of design is the greatest threat to the continuation of the
semiconductor roadmap... [and] design productivity... is the most massive
and critical [design challenge facing the industry today].”

"Source: International Technology Roadmap for Semiconductors

Delivering productivity:

 Assume 4 to 5 changes per board
— Single Pl Advisor simulation time ~ 3 min
— Simulation time is approximately 10-15 min.

* Result: Your design team meets project performance
requirements on time and, therefore, within budget.
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* Achieving Adaptive Target Impedance Specifications is
critical for overall system performance

 The advantages of Pl Advisor were shown here.
* Increase capacitor count in order to make design more robust
* Reduce the capacitor count
* Reduce number of different capacitor types used
* Redesign using lower cost capacitors

- Efficient Power Integrity PCB Capacitor Optimization
analysis and “What-if...” type analysis is utilized using:

— Slwave
— DesignerSl
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