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Introduction

< With increasing frequency and decreasing noise margin, the power
rail integrity is becoming more and more important. The reason is that
the voltage variation depends on the Z(f) and I(f).

< The self-impedance represents the resonance profile at the observed
node. The general method to mitigate the high impedance of
power/ground rail is to use the de-capacitor.

< The designer must manually replace/remove de-capacitors to check if
both self-impedance and transfer-impedance are improved on
traditional simulators. Also, it is a time-consuming job to observe all
interesting nodes when each time the cap was changed .

< If the cost of the design is concerned, the overall capacitor cost needs
to be calculated when each time the cap was changed.

Inventec




What Is The Benefit of OptimizePI

O O o0 00

The powerful translator for Allegro-to-OptimizePI.

The de-capacitors can be automatically replaced and selected without
impact on the layout modification.

The performance vs. cost chart is informative for the designer to avoid
the over-design.

The PDS design can be improved by selecting the specific solutions
from numerous design schemes.

The available room for the routing can be increased, and the spacing
can be utilized for the robust system design.
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The Design Flow and Design Experience
> File Translation

< Determine which power-tree to be analyzed before the simulation.

< For the file translation, the insignificant nets can be deselected, and
the simulation time can be reduced.

Sethings r>_(
Translation Options  Wet Selection lEnvjmnmsnt]
VRM L1 Q1 U1 Mets Selecting : Nets Selected :
et Name ~ et Name
CT_P5V_LX M Psv | —» P5V USB10 IC A & VCE_FY_CPUL_VTT _lcresv Ly
= = ® YDD3_PENT_N |
® ¥34A1_BLU Desv_L_uses
L 7oAl CON P9 W57 _PTC_USEID
R1 L2 T Wiinl_DDCCLE _|psv_pTC_USEIL
(Bead) # 341 DDCDAT W5y _PTC_USES
™M ® 7341 _GREEN W57 _FTC_USES
L » | P5V_VGA1 VGA1_CON_P9| | | ® VGA1 HST W7 R
® V341_HSYNC W57 R _vGLAL
# V341 10_BLUE |57 REFSY
u2 # Y341 10_DDCCLE W57 sTEY
# ¥341_10_DDCDAT Bp5v_sTEY_PIC
IC B ® 7341 _10_GREEN W57 _UsBL0
> - ® V341 _10_HSY Desv_usBi1
® V341 10_R_DDCCLE Mr5v_UsE:
Y341 10_R_DDCDAT _|p5v_usBs
# ¥341_10_RED Bpsv_vosl
R2 J2 ® TG _10_¥SY — | Illesv _viaz
® V341 _RED W GL1_CON_P9
& ViAWY s
—— o [psvveAz| | ()
e | mE | e |




The Design Flow and Design Experience
> User Interface

L5y < The simulation can be completed by the workflow listed below.

i .

: &
< Workspace Edit View Setup Tool: Window Help
OEH & > = = d 3 (2] | Current Result v Ty ‘2 B G Al Ensbled Netis) Rl HE A R S-S N
Ot — Al | g mEe®ead Eda

Wonkilow % | [Layer Selection

Load 5 Mew/Different Layout
Load/Edit Capacitor Library

Signal$L2_GHD
Signal$L3
SignalfLs PWR
Signal$Ls_PWR
SignalfLe
SignalfL?_GHND
Signal$BOTTOM

| Setap Circuit Models (&)
Define Circuit Models
| Setup for Simulation  (2)
+ VEM
J  Decoupling Capacitors
! Impedance Observations
Other Circuits
/' Frequency/Time Range
| Select Si ion Type (&)
Type: Optirnization\What-iF A
! Optimization Parameters

|ViewRosuls @

View Optimization Results
Save Optimization Results
Load Optimization Results

\"j 3

| [#] Wiews Only Active Laver

Display Geometry Chiects By
(5) Het Color ) Layer Color

|REET ®

2% % - Mose(mm): X: 152,520, ¥: 42736
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The Design Flow and Design Experience

-> Capacitor Library

< The capacitor
library can be
maintained with
XML format and it
can be reused for
any other power
rails.

< There are two
capacitor libraries
in the Capacitor
Library Manager.
For the External
Library, the count
of capacitors is
free.

RLC 100 94 045
RLC 100 93932 041
065

A_CAP 0603 0_D15UF_50% _+~10% 4 _0_015UF 14493 059

A_CAP_1206-22UF_16V _+-20% 6014 22TUF = 142

3 P_|

4 CAP_0402-4700PF_SO0V_+/-10% 64 _4700FF 5 402 RLC 47 4.268 0.44
33 A_CAP_1210-47UF_6_3¥_+~30% 604 _47UF 5 1210 RLC 47000 322084 09
A CﬁP 1206-22UF_6 SV 4309 EDA 22UF 5 1206 RLC 22000 181366 066

(5 [G05 | RLC | 10000 | 866679 |

I—(:aq:uau:ihnr Library Manager 4 iy
External Library
| P, Size  Mn..| Cnom.| Cact@mF) L{. B. Com. V. SelfRe | Manufac., Mount | Addit. Area(. [~
g e Sin e s [ JRLC i 113599 E-mm-_—l

2 A CAP_1206-4_7UF_16V_+80~-20% & 4 _TUF 1206 RLC 4700 3312. 56 0.57 0.0283 3p8M  Indtial
3 A_CAP_0803-2700PF_50Y _+/~10%_64_2700PF 5 g0 RLC 27 2432 064 188 0.0033 5l] 127.57M Initial
4 A CAP 08054 _TUF_10¥_+~10% 604 4 7UF 5 805 RLC 4700 286056 078 5 00z 10 3537 Indtial
5 A CAP 08054 JUF_10¥_+~10% 60B 4 7UF 5 805 RLC 4700 3206.19 043 4 00107 10 423 Indtial
6 A CAP 08054 _TUF_16Y_+~10% 604 4 7UF 5 805 RLC 4700 278508 035 6 00z 16 S51M Initial
7 A_CAP 0803-0_47UF_10V_++10% 64 0 470F 5 603 RLC 470 454583 061 7 00092 10 955  Indtial
8 A_CAP_0805-10UF_16V_+/-10% 6014 _10UF 5 805 RLC 10000 605205 07 8 11876 16  245M Initial
9 A CAP 04020 D1UF_16¥_++10% 64 0 01UF 5 402 RLC 10 9.464 047 78 00022 16 7546l Initial
10 A _CAP 0603-1UF_25Y¥_+-10% 60104 _1UF 5 803 RLC 1000 716.147 055 10 02114 25 795M  Initial
11 A _CAP 0603-2200PF_50¥_++~10% 64 2200FF 5 603 RLC 22 1.975 O0A6 211 00028 50 1394  Initial
12 A _CAP 0402-1UF 6 _3¥_+~20% 6014 _1UF 5 402 RLC 1000 624724 04 10 00077 6.3 1007M Initial
13 A4 CAP_0603-0_022UF_50Y_+-10%_4 0 _0Z3UF 5 803 RLC 22 20935 063 53 00108 50 4582  Inibal
14 4 CAP 06030 _01UF 50V _+-10% 6A 0 01UF 5 803 RLC 10 9.337 062 74 00035 50 66.15M  Indtial

A_CAP_D603-2_2UF_10V_+-10%_604_2 2UF 5 803 RLC 2200 1349.51 052 0015 10 601 Indtial

S T R

16 00015 10
40 0002 16

2447
45 65M

Initial
Initial

233 00016 50 15646M Indtial

[4848.28 (050 7 |

60 00034 50
6 0154 16

54 43M
37IM

116.14M Initial
2 01216 6.3 93479K Inditial

116 00022 50

2 00431 6.3 145M

30028163 12820 il ||| ||

5 1206 RLC 10000 10371.1 n?s 5 00271 16 18M  Initial
I (T |
A CﬁP 040Z-600FF_25V_+10% 64 GAOCFF 5 402 RLC 68 6.58 0.48 90 00016 25 89.55M  Initial
39 4 CAP 1210-10UF 257 +am20% 64 1OUF 5 1210 RLC 10000 820148 058 2 (0033 25 23M  Initial ~
g - 0w = [3]
Putto. p Eopiae ol
[ [[ »Jart s sJall %] [ Seach
Size 1CC Cost Rated Voltage (V) Add Propet Libey
[atL (Al #] [ wJall a| [ WALl & ATl

OE Cancel
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transferred to SPD file for OptimizePI.

< If the PCB cross-section and material information
were defined in the layout tool, the design data can be

< All following power planes/islands in the specific
power tree must be selected in the Net Manager.

The Design Flow and Design Experience
> Stackup Definition and Net Selection

Met Manager

x|

General |

Net: [P5Y Find

....... OEJ

....... B B

....... E
JGmunrlNets

....... =
....... OB |

....... o
<

| [PED_CPUO_YCC
 |PAL_PWRETN_N
jpzvs 3

(|P3VI_CLE 48
[ —|P3V3_CLE_4_CE410E

| |P3V2_CLE_REF FLT
| |P3VI_CE 843

| |P3VE_DBI1200_4
| |P3V3_PCIE

(—|P3V3_R_P1¥8_CPIT1_PLL
(|P3V3_R_P1¥8_ICH

- CT_PSY_LX

PGD_CPUO_VDD_GTL ~

CT_P3¥3 LY
P3¥3_CK410B

P33 _CLK_REF
P3V3_DE1200
P3¥3_R_PF1¥8_CPFU0_FLL

P3V3_8AR

P5Y
PSY_PTC_USELD
PSY_PTC_USEL1
PSY_PTC_USE3
P5Y_VG4l
PSY_VG42
PSY_PTC_USE4
P5Y_USE10
PSY_USE11
PSY_UISE3
PSY_R_V(al
P5Y_L_IISE3
Vil CON_PO
P5V_UISE4

GND
GND_P1V2_343
GND_P1V8_S4A3
GND_P1V_ZAR

GND P3V3 ITEY ™
| >

[1Keep shape enabled

Crrayyr Disabled

when the net is disshled
[[]Hide Dissbled

r@Smkup _ o x
Laver Icon  Lawver hame Thickness{mil)  Conductivityw(S... ... Tracewidthimill = Shape Mame Permitti...  Loss Tangent  FromFile  F
I:I Mediurmnd$ 1 4,0000e-001 ES.BDDD 0.0200 |:| """
E SignalfToP 2.1000e+000  5,5800e+007 B 3.9370=+000 ShapefTOP
I:I Medium$3 4, 0000e+000 54.4000 0.0200 |:| """
E Signalflz_aMD 1.2000e4+000  5.5800e+007 [ 3.9370e+000 Shape$lz_GMD
[ | Medum$s 4,0000e+000 44000 00200 O B
= B =ik 1.2000e+000  5.5300e+007 B :9370e+000 Shape$ls
[ | Medum$? 1.40008-+001 44000 00200 O B
E Signalfls_PWR 2.4000e+000  5.8800e+007 B 3.9370=+000 shapedld_PWR
[ | Medumgs 4,0000e+000 44000 00200 O B
E Signalfls_PWwR 2.4000e+000  5.8800e+007 [ 3.9370e+000 shapedls_PWR
[ | Medum$i1 1.4000e+001 4.4000 0.0200 0o
E SignalflLa 1.2000e4+000  5.8800e+007 Il :9370=+000 shape$la
[ | Medum$is 4,0000e+000 44000 00200 O -
E SignalfLy_@EMD 1.2000e4+000  5.8800e+007 B 3.9370=+000 Shapedl?_GMD
[ | Medum$is 4.0000e+000 i4.4000  0.0200 O
E Signal$BoTTOM 2,1000e4+000  5.8800e+007 [ 3.9370e+000 shapedBOT. ..
:l Mediurm$17 4, 0000e-001 | ES.BDDD 0.0200 |:| .....
§ YR < | 3
AR
LS Tatal Thickness:  6.2600e+001 mil Uni:
] (‘hr'\}‘ \ Impork ] I QK ] [ Cancel
A% 5&’5‘! A
W AK
|

Wet Manager I
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The Design Flow and Design Experience
- Circuit Model Definitions

< Models of VRM, bead, and fuse can be defined in the “Define Circuit
Models” for the power plane/island connection. The model can be edited
with RLC SPICE format.

< Please note that capacitor models listed here are just for reference. The
simulator would grab capacitor models from the Project Capacitor Library.

[ Betup Circuit Models - > Define Circuit Models x|
Circuit Model Puositive Fin Mame Megative f | | PartialCkt A_BEAD_BEAD-4532-130_6014B00234_130 Exthode = 1 2
A_CAP_E03-1000PF SOV _+/-10% 64 LOOOPF 1 2 Lt a0 et
A_CAP_1206-10UF_16Y_+{-10%_6014_10UF 1 2 C11a0 6817
B_CAP_1206-10UF_LEY_+80/-20% 68_LO0UF 1 z RZ 52 0.01

EndPartialkr

&_BEAD_BEAD-4532-130_6014B00234_130 1 2
#_BEAD_BEAD-1608-60_6014B00331A_60 1 z
&_BEAD_BEAD-0805-2K_6014B000994_2K 1 2
B_YT234 _QFN-VTZ34WROR_6019B0424_ 6 1
R)_MODEL 0 1
#_FUSE_B_SMD-0_754_601360096501_ 1 z
&_FUSE_E_SMD-1_104_601340096601 1 z
f_INDUCT_SM-220MH_6014B0087401_220nH 1 z
& _RES_SMT_0402-100K_1% 1/16 604_100K 2 1
& _RES_SMT_DB03-10K_1%_1/10W_604_10K 2 1
& RES SMT 08030 5% 1/10W 60134 0 1 z S
<] Il ]

o [Come ]
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The Design Flow and Design Experience
> VRM Model Setup

< VRM model can be assigned by using the created model in the

Manage Workspace "E)
Load a Mew/|Different Layouk
Load/Edit Capacitor Library

Setup Stackup (™)

4 Check Stackup
Select Nets @

4 Select Mets
Setup Circuit Models (&)

Define Circuit Models

W~

1 Llpling Capacitars
4 Impedance Observations
4 Other Circuits
#  Frequency/Time Rangs
Select Simulation Type (2
Type: Optimizationwhat-if A
+ Optimization Parameters
View Results =)
Yigw Optimization Results
Save Optimization Resulks

.l
‘-:? e

7 : : Load Optirmization Resulks
Wi e 3 il E B [ >
o [ Setup for Smulation -» TRM _
Circuit Narme Circuit Madel = . PositivePin {CT_P5Y¥_LX)
U1 A_YT234_OQFN-YT234WFQX_6019B0425_ [ (B ModeleS18NTHCT_PSY LK
4y © P Model£S19NERCT_PSY_LY
2 [= MegativePin (GND)
4‘ ! (P Model6509111 1 GHND
LN R L (P ModelB651715::GND
A
RN
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The Design Flow and Design Experience
-> Decoupling Capacitor Assignment

< Capacitor models can be automatically assigned if the layout model
name matches the “Part No.” listed in the “Project Library”.

< If the capacitor is a non-installed type, the capacitor must be deselected.

piti ian i

e e 1.3 L I |
w =
& Workspsse  Edit  Wiew St Took  Window  Help [=15]x]

D& e E w5 H 1 (1 Current Result ~|"3 '® 5 Al Enabled Netfsl ¥ (/= @5 § =g o = R ke X O3
A [ gl i@ HE®e®EA (@O
nagitot Tl \OFT - || Layer Selection x
Manage Workspar )  Wiyomr ars
Load a MewDifferent Layout @ Signal$Lz_GhD
LoadjEdit Capacitor Library 1D | PartNo. Prefer.. Bize Model T Cpom..| Cect(. L[mH) | Rim. Comp. Mowi® El SignaléLs
Uriwed s preconputad Dl § 11y 4 CAP 0803-1000PF_50V_++-10%_64_1000PF 5 603  RLC 1 0.931 201 0003 ‘@ =
ianalfla PR
Setup Stackup o) 2 4 CAF 0403-0_LUF_I6V_#+10% 604 0 1UF 5 402 RLC 10 939 041 40 0.003 ) :
4 Check Stackup 3 A4 CAP 1205 10UF_16Y¥_4/10% 60LA_10UF 5 1206 RLC 10000 103.. 075 5 00271 e Rl
Select Nets o] 4 4 _CAP D402-6800PF_25V_+-10%_64_6800FF 5 402  RLC 68 658 048 90 00016 = ng_”a‘m'
I 5 A CAP_0402-0_IUF_I6V_480420% 4 0_IUF 5 407 RLC 100 802 042 33 00012 5[9“6‘$L7-GND
Setup Gircuit Models (3 6 A4 CAP 06030 047UF_I6¥ 4500204 0_047UF 5 603  RLC 47 499 053 49 00098 [ signatisoTTon
SRS ITEE o 7 4_CAP D502470PF_S0Y_+-10% 604 470FF 5 602  RLC 047 0445 055 477 0008
DefEie i Gols 8 4 CAP_0603-100PF_SOV_+-5% 6014 _100PF 5 603 RLC [IF} 0.1 082 206 00036
Setup for Simulation (%) 0 A4 _CAP 0402-0_01TF 16V _++10%.64_0_0IUF 5 402 RLC 10 0464 047 78 00032
4 10 A CAF 04020 LUF 10V _+-10% G0A ( 5 402 RLC 100 94 045 16 00015
11 4 CAP_0402-0_022UF_16¥_+/10%_4 5 02  RLC 2 21.24 045 46 0.003
4 Impedance Observations 12 A_CAP_0402-0_D15UF_IEV _+-10%_4 ( 5 402 RLC 15 147 05 59 00018
j g::;:g;;“ﬁ;nmme 13 A_CAP 12064 7UF 16V +80-30% 4 4 5 1206 RLC 470 331 057 10 00283
. 5 - 14 L CAP 1206-10UF 10V +80¢20%.64 10UF 5 1206  RLC 10000 484.. 058 7 0.044
Select Simulation Type (2) 15 4_CAP_1206-22UF_16V_+/-20% 6014 22UF 5 1206  RLC 20000 129.. 142 6 0.154 =
Type: Optimizationwhat-if & AC 4 AT NENG O ATTID 40w L iina Sa 0oaouT € zon nie An aca Aot - A anen
o Optimization Parameters < Il ] ]
VievResus (&) Past o e Capasisnca(F)
g e ks | [ W[AL ][ S[ALL ] [ Semh )
it e 1 Cart Roted Tellago(F) (ool from Loyoubiodel| [ Wew )
[alL & [alL & WAL ][ e[ALL 8] | Show il TE
imen g Z MOy =] [ T8eale by Cost
- T View Only Active Layer
Cost
l ‘ Display Geometry Objects By
| —
‘ ’ ‘ 1 (@) Met Color () Layer Color
—
1 ol - RIE=TT 2/
ation -> Decoupling Capacitors x
Circuit Marne Circuit Model Decap 1D
75 A_CAP_1206-10UF_16¥_+[-10%_601A_10UF 3
77 A_CAP_1206-10UF_16¥_+/-10%_601A_10UF 3
78 A_CAP_1206-10UF_16¥_+[-10%_601A_10UF 3
cas A_CAP_1206-10UF_16¥_+]-10%_601A_10UF 3
o7 A_CAP_1206-10UF_16¥_+/-10%_601A_10UF 3
cisz A_CAP_0402-0_1UF_16¥_+80f-20%_#_0_IUF 5
c158 A_CAP_0603-1000PF_50¥_+{-10%_6A_1000PF 1
159 A_CAP_0603-1000PF_50¥_+{-10%_6A_1000PF 1
Clén A_CAP_0603-470PF_50¥_+{-10%_60A_470PF 7
Cles A_CAP_0603-470PF_50¥_+/-10%_60A_470PF 7
374 A_CAP_0402-0_1UF_16¥_+[-10%_60A_| 2 |
e N A_CAD NANZ.N _ALIE _1EY 20l N0 A (- E - — -
[ 5elect Capacitors on Layout [V\ew Capacitar Library] Cancel Inven[m
s o) 2; 155,784, ¥: 388167




The Design Flow and Design Experience

> Impedance Observation Setup

< The reference impedance and current excitation can be defined for each
impedance observation point, and these definitions would affect the

optimized result.

[ Betup for Simwlation - = Impedance Observations

x|

Impedance Observations | Feference Impedance | Current Excitation

Cireuit Hame Circuit Model [ PositivePin (P5¥)
i A_2%3_CN6-2¥3_6012A0105701 - (B Nade1987113::PSY
4 A_¥GACONN_V¥GA-6012A0063001 _ = [E NegativePin (GND)
s A_1¥6_2MP_26_CNB8-1X6_2MP_6026AB_ (@ Node198812::GND
123 A1 Betop for Bimulation - = Impedance Observations
Jzs A_S Impedance Observations  Reference Impedance | Current Excitation |
ﬁz :_U Circuit Mame Circuit Madel Reference Impedance Frequency (Hz) Impedance {Chm)
133 auy M A_Z%3 CN6-2X3_601ZA0105701 bl
3y J14 A_Y¥GACOMH YGA-6012A0063001
115 A_1¥6_ZMP_26_CNB-1%6_2MP_60Z6AB_
SO e CRIG AWe TRAD COURC O [
jzg :‘;iﬁl Setup for Smulation - = Inpedance Observations
124 A 2% Impedance Observations | Feference Impedance Current Excitation
132 A USE Circuit Mame Circuit Model Excitation Type Ampia) Pulsewidthins) BandwidthiMHz) Pl File
133 A_USE 71 A_ZX3_CN6-2%3_6012A0105701_ Gaussian pulse 1 1. 26667 1500
14 A_¥YGACONN_YGA-6012A0063001 _ Gaussian pulse 1 9.5 200
116 A_1X6_2MP_26_CNS8-1X6_2ZMP_6026AB_  Gaussian pulse 1 15.2 125
J25 A_1X6_2MP_26_CNB-1X6_2MP_6026AKA_  Gaussian pulse 1 1.52 1250
128 A_SATA_COMBO_ZMP_CN13-6012BO19A_  Gaussian pulse 1 19 100
129 A_ZX20_A_2X20_A-6012B0255701 Gaussian pulse 1 1.9 1000
: | 132 A_USBCOMN4 _CH8-USB_6012B0088501_  Gaussian pulse 1 791667 240
133 A_USBCONNZ _USBCONNZ-6012A00633A_  Gaussian pulse 1 791667 240

Wiesy Curve Fram
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The Design Flow and Design Experience
> Other Circuits Setup

¢ 9 For the transistor, the circuit must be manually created by “Circuit/Linkage
: manager’, and a DC resistor model can be assigned for the transistor
circuit.»

View Setup Tools Window Help

> o | E B O K3 ;| CugentResul V|8 B 5 ANEnsbled Net(s) V=i lEE .= s X2 O@@E!
G B Y | i@ FHE®E&EA & 5
el
Chifame 4 ChtModel ~J Model Definition ~ Signalflz_GhD
Pdrrzis  A_SIPE_RSA... | & b _VGACONN_YGA-6012A0063, . Signal$ld
Set Eresiz  ASIP4_SMAO... B A _NTEI_OFNATESWECK .. SignakfLs PR
= Ergzs Rt ¥ o WT2I5 OPNAYTZIRWRY 6., SignalfLs_PWR
| Frgee Rt @ 6 _XTAL_CRY-14_318M_60188... analbLs
Sel¢ FErgoz  Rrat &7 6 _XTAL_CRY-25MHZ_6018B00. . Sionalél7_ GD
Erazzz Rat B A _RTAL_CRY-ZTMHE_6018B00. . e =
Signal$BOTTOM
Sety Erazes RoL ||| B newEmptyCkDefL
Eswi A_BSWPK_S... | || @rat
Sen L PAswa a1 Swn .. ¥ | Le2r wmerT & s0T23ET >l
Fiter | 7 [(new J[Edt J[ el |[ Load |
¥ Chttode 4 Plg Node Layer Mame PartialCkk  RO1L % $Package Nodel1112113:P5Y _FGAT1
== : 1 |z Node1111213::P5Y yGAL  SignalgTop | | | £ Exflode=2 3
Selk | 5 Hod=11113112::PSY Signal§TOP :
== Unlink ROZ5.ROL.2
| w7 ‘EndPartialCkt
Vie Show Conmected Circuit: RO25
£ >
Unlink.
[ — N E] [ >
| Setup for Simulation - Other Circuits ; x
i Circuit Name Circuit Made! . PositivePin (P5¥_YGAL)
; Li48 A_BEAD_BEAD-1608-60_6014B00331A_60 1 B Nods] B11515: BaY avent
1222 A_BEAD_BEAD-0805-2K_6014B00099A_2K | B [E MegativePin (‘:’5")
L1233 A_BEAD_BEAD-1608-60_6014B00331A_60 NG 3112 Ry
R&22 A_FUSE_B_SMD-0_75A_6013A0096501_
Re624 A_FUSE_B_SMD-0_75A_6013A0096501_
R1263 A_FUSE_B_SMD-0_75A_6013A0096501_
R1204 A_FUSE_B_SMD-0_75A_6013A0096501_
R5877 A_FUSE_B_SMD-0_75A_6013A0096501_ <
R6046 A_FUSE_B_SMD-1_10A_6013A0096601_ i
R6056 A_RES_SMT_0603-0_5%_1/10W_6013A_0
RQZ5 RQ_MODEL
| Rgze ROQ_MODEL iew Only Active Layer
RO93 RQ_MODEL Display Geometry Chjects By
RQ227 RQ_MODEL ) Met Colar ) Layer Color
RQZ23 RQ_MODEL = i
= ~eEel Inventc
Mo () X: 440,314, ¥ 122 323




The Design Flow and Design Experience
> Frequency Range Setup

Torkflow b

Manage Workspace @ < The frequency range needs to be specified by referring
Load a Mew/Different Layout

e to the bandwidth of current excitation.

Unload a Pre-computed Daka

smiedw 0 | 2 The “Starting Time” and “Ending Time” also need to be

4 Check Stackup

Select Nets ® specified if the time-domain verification is needed.

4 Select Mets
Setup Circuit Models  (~)

Define Cirouit Models 3 Entire SimUIation Setup Can be Completed by the
Setup for Simulation (%) fO”OWing workflow.

4 wRM
4 Decoupling Capacitors
 Impedance Chservations
S Other Circuits
J FrequencyTime Range |
Select Simulation Type ()
Tvpe: Optimizationwhat-if Af
" Opkirnization Pararmeters
View Results (~)
Wiew Optimization Resulks
Save Optimization Resulks
Load Optimization Resulks

setup for Stmulation - = Freguencw Time Eange

Starting Frequency Ending Frequency Starting Timetns) Ending Timetns)
10KHz 1.5GHz L] 25
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The Design Flow and Design Experience
-> Power Nets Selection for the Optimization

*ﬁé < To select the power net with the impedance observation point is the first
- step of the capacitor optimization.

[ Belect Simulation Type -» Optindzation Parameters

Optimization Manager |
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The Design Flow and Design Experience
> Capacitor’'s Candidate Selection

< The check mark must be deselected if that capacitor cannot be
replacement.

< The condition of the replaceable capacitor is able to be filtered by using the
capacitor’s size.

[ Select Stmulation Type -= Optimization Parameters x|
Dk Decoupling Capacitors | “osk Constrain f F

Group MName Circuit Mame Original ... Candidate Filker IEI D Manufacku,.,  Parkho Size El
OptimumDefault O cas1 3 Same Size 9 Tnitial A_CAP_D402-0_D1UF_16Y¥_+J-10% 6A_0_0D1UF 402 '

O casz 3 Same Size 10 Initial A_CAP_D402-0_1UF_10¥_+/-10% 60A_0_1UF 40z

O cas3 3 Same Size 2 Initial A_CAP_D402-0_1UF_16¥_+/-10%_60A_0_1UF 402

O c4ss 3 Same Size 11 Tniitial A_CAP_D402-0_022UF_16Y_+j-10% A 0 _022UF 402

C1823 3 Same Size 5 Tnitial A_CAP_D402-0_1UF_16¥_1+80/-20%_A_0_1UF 40z

2518 3 Same Size 12 Tniitial A_CAP_D402-0_D15UF_16Y +J-10% A 0 DISUF 402

O cz434 4 Same Size O 13 Initial A_CAP_1206-4_7UF_16¥_1+80/-20%_A_4_7UF 1206

Cc152 5 Modified O 2z Triitial A_CAP_D603-2700PF_50¥_+/-10%_6A_2700FF 603

O c3sz 5 Modified 10 16 Tnitial A_CAP_D603-0_47UF_10¥_+J-10% _6A_0_47UF 603

808 5 Modified O 23 Initial A_CAP_D603-1UF_25¥_+{-10% _6010A_1UF 603

O caez 5 Modified O 24 Tniitial A_CAP_D603-2200PF_50¥_+/-10%_6A_Z200PF 603

O cse3 5 Modified O 2= Initial A_CAP_DG603-0_022UF_50Y_+/-10%_A_0_022UF 603

O casz 5 Modified O 2s Triitial A_CAP_D603-0_D1UF_50¥_+j-10% 6A_0_01UF 603

€997 5 Modified 1O 7 Tnitial A_CAP_D603-2_ZUF_10¥ +/-10% 60A_2 2UF 603

€998 5 Modified O Initial A_CAP_D603-1000PF_50¥_-+{-10%_6A_1000PF 03

€999 5 Modified O 27 Triitial A_CAP_D603-1200PF_50¥_10% 6010A_1200PF 603

c1824 5 Modified O 28 Initial A_CAP_D603-1800PF_50¥_+{-10%_6A_1800PF 03

2520 5 Modified O 14 Tniitial A_CAP_1206-10UF_10Y¥_+80j-20% 6A_10UF 1206

. 2551 5 Modified O 2o Initial A_CAP_DG603-0_015UF_50Y_+/-10%_A_0_01SUF 603

' O ca+4 5 Same or Smaller... = O 15 Initial A_CAP_1206-22UF_16Y_+]-20% 601A_22UF 1206

=3 O ca36 6 Same Size O 3o Triitial A_CAP_D603-0_1UF_25Y¥_+80j-20% A _0_1UF 603

RAET N A O cs37 3 same Size O 1s Initial A_CAP_D603-0_047UF_16Y_+/-10%_A_0_047UF 603
' ,‘f\‘.l ] O csss 3 Same Size ] O 1o Initial A_CAP_D603-1UF_10¥_+80j-20% 60A_1UF 603 E
‘-‘1.“‘.. Lk I Mcana I3 Sama Siza MM e Tritial B_CAD NANEN 1UE 16V ol i0% &0 0 11IE _an |
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The Design Flow and Design Experience
> Cost Constraint and Optimization Frequency

< If the optimization result is not good as expected, to adjust cost constraint
may be able to improve the optimization result.

< The optimization frequency range must be the same or smaller than the
defined simulation frequency range.

| Zelect Bimmlation Type - Optinuzation Parameters
Opkirization Manager | Decoupling Capacitors  Cost Constraint | Cptimization Frequency | Impedance Cbservations | YRM |

Group Mame Original Cost Min Cost Mazx Cost
CptirnurnDef ault 0.0658 0,017 0.06909

[ Zelect Bimmlatinn Type -» Ophmization Parameters
Optimization Manager | Decoupling Capacitors | Cosk Constraint Optimization Frequency | Impedance CObeervations | WRM |

GEroup Mame Starking Freguency Ending Frequency
CptimumDefault 10KHz 15Hz
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The Design Flow and Design Experience
> Optimization Settings of Impedance Observation

4 © The “Weighting” can help the simulator to determine how we concern on

i

each impedance observation point. The weight setup is able to refer to the
information of the power consumption.

| Belect Stmulatinn Tpe -= Ophimdzation Parameters
Cpkimization Manager | Cecoupling Capacitars | iZosk Conskraink | Cpkimization Frequency Impedance Obseryations | YEM |

Group Mame Circuit Mame Original Model Mew Maodel YWeighting
OptimumbDefault | 11 A 2%3 CME-2%3 601240105701 @Opend 1
114 A WEACOMNN_YEA-601 240063001 @Opend 0.75
128 A SATA_COMBO ZMP_CM13-6012ZB0194 @Opent 1
129 A_2¥20 A %20 A-6012B0255701 @Open@ 0.5
132 A_USBCOMNME CMNS-USE_6012B0085501  @Open@ 0.3
133 A _LISECOMMZ_SBCONMZ-601 2800635334 @dpend 0.2
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The Design Flow and Design Experience
> Optimization Result Review

< A Performance vs. Cost chart is able to provide user numerous

solutions/scheme for the capacitor replacement.

< The impedance plot can be used to compare the self-impedance of
original design with the self-impedance of each scheme.
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The Design Flow and Design Experience
> Time Domain Verification

< For the impedance plot, if it is difficult to know which scheme is the
appropriate solution for the design consideration, the time domain
verification can help the user make the decision.

[ 5how Mo Capacitor
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Scheme 252 0.5637 31.159z2
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Scheme 260 0.5769 31.1574
Scheme 261 0.577 31.1568
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Scheme 254 0.6113 31.1431
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The Design Flow and Design Experience

-> Placement Report

Inventec

3 A E | f b Case Original Opt 1 Opt 2
Cost 0.1368 0.0574 0.1024
n Xce O rm at re po rt Can e Cost reduction in % 0.00% 58.04% 25.15%
Ci152 6010AD036501  |6010A0036501  |BO10AD03620G
generateds and the CapaCItor C3g2 G010A0036501  |Remove Femove
C808 6010AD036501 |6010A0036501  |BO10AD03620G
replacement table of each C836 601007473527 [6010A0044501  [6010A0044501
. . C837 601007473327 |6010A0044501  |B010A0044501
SCheme IS ||Sted . C838 60100747332T _|Remove B6010A0044507
C858 601007473327 |6010A0044501  |B010A0044501
C889 601007473327 |Remave BO10AD044507
3 The table can be tranSIated for C890 60100747332T [6010A0044501 [6010A0044501
’ oo 801007475571 [Removo - |6010A0044501
2IMove
users format’ and the updated Co97 B010A0036501 |6010A0026501  |BO10AD036403
- C998 6010A0036501  |6010A0036501  |B010AD036501
||St can be Used for €999 6010A0036501  |6010A0036501  |BO10AD036501
C1823 B010A0044601 |Remave 601040044607
manUfaCtU re. C1824 B010AD036501 |6010A003620G _ |60O1DADD36206
C2515 BO10AD044601  |6010A0044601  |BOT0ADDI4601
C2520 6010AD036501 |6010A0036501  |BO10AD03620G
C2530 6010A0036403  |Remave 601040036501
[ It | REHAAMANMARSEN EAAMANMARENA ErAmANOAE TN
A | B | C | x| v | M | w | o [ | o | R |
Scheme ID [Cost Impedance ratiC511 C661 C671 C701 C797 |(C1003 C1145 C1146 C1147 C1148 C1149 C1154 C1959 C1960 C2047 C204
Scheme 1 .0.24 231.2905 E 5 5 E E X, bt E E E = E bt E 24 E
Scheme 2 02401 31.3357 3 5 X E E X, X, E X, E E X, E E 24 E
Scheme 3 02407 31.3337 E E X E E X, 17 E X, E E X, 5 E 24 E
Scheme 4 02415 313336 E E X, E E X, 17 E &, E E &, bt E 24 E
Scheme 5 0297 21.3331 E 2 X 5 E X, 17 E X, E E X, 5 E 24 E
Scheme G 024921 31.32317 E 5 X E E X, 17 E E E E X, E E 24 E
Scheme ¥ 02423 31.3292 E 5 X, E E >, E E -, E E -, 5 E 24 E
Scheme 2 02449 21.3201 E 5 X E E X, X, E X, E E 13 5 E 24 E
Scheme 2 024952 31.3262 E 3 X E E X, 17 E X, E E X, E E 24 E
Scheme 10 0.24971 31.3165 =] 5 X, E E >, S E -, E E -, E E 24 E
Scheme 11 0249282 31.3112 E 5 X E E X, X, E X, E E X, E E 24 E
Scheme 12 02514 31.3108 E E X E E X, X, E E E E X, E E 24 E
Scheme 13 0.2521 31.308 1 E X, E E >, S E -, E E -, E E 24 E
Scheme 14 0.2549 21.2052 E 2 X E E X, X, E X, E E X, E E 24 E
Scheme 15 02561 21.3014 3 5 X E E X, X, E X, E E X, E E 24 E



Verification
> Power Noise Measurement (3.3V Rail)

. 2 ltis recommended to create an updated BOM for the chosen scheme, and
the manufacture is able to install those capacitors by SMT process.

< The verification of 3.3V power rail is based on the manually re-waork.
Therefore the measurement result includes the adverse parasitic of
solder.
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Conclusion

OO0 o0 o

It is very easy to use OptimizePI for the PDS analysis and the
simulation can be completed by the listed workflow.

OptimizePI| can automatically replace/remove capacitors, and it would
save lots of engineering time.

Both frequency and time domain responses can be observed for the
PDS analysis.

OptimizePlI is able to avoid costly over-design.

OptimizePI helps engineers find a better solution for the robust PDS
design.
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