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PCB SIMULACE — CO JE MOZNE SIMULOVAT?

Impedances [Max

Statistical Eye

| DropatGround Fin[V] Currents[A] Nominal Voltages[V] Tolerance[%] Fai/Pass s
| A
2 { %
0.0 0.605308 33 1.0 v N
»n | 0.0000185 0.534692 33 1.0 v & }
0.0056488 0.1 15 1.0 v = "
ALTIUM 0.0054183 0.1 15 1.0 v 5 i
DESIGNER 0.0056483 0.1 L5 1.0 v g os
0.0054336 0.1 15 1.0 v = o) ys
0.0056067 .15 L5 1.0 v 0 =
0.0060185 0.65 L5 1.0 v I
252 ‘ pe e = = = L : : | 05 bt "
3DEXPERIENCE J — i
cadence S SRS : o i
[] 0.2 0.4 0.6 0.8 1 12 0 02 04 06 08 1 12 14 16 18 H o [039107]4 of0.5958] 12 14 16 18 2

Frequency | GHz
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I
. i IDIADA !
: ! — & |
: EDA tools and software ...vice : :
: edatools.cz i Simulace DPS 1
. I : Dassault Simulia/CST I
I [
1 . 1 !
; Q Odebirano ISlmulace DPS - Dassault Simulia/CST : I
1
1
[
.é
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_3p | — E_Field (Farfield) (Spherical) (0 0 3000)(Abs) [Tran1]
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PoprPis PRIKLADU o 5/27

CPU mUze paralelné zapisovat 8 bitd do pameéti (zapis)
Pamét’ maze posilat 8 bitd do CPU (¢teni)
DDR3 sbernice se sklada:
8 datovych cest (DDR3_DQAx)
1 diferencni hodiny (DDR3_DAS_N / _P)
Deélka / sirka cest = 15/ 0.1 mm
PCB (Sl), Eye Diagram Tool (PP)

Eye dagram

W/ Vi DDR3
/ \f ..
- | \ sbérnice
P (== ) o
\\ f/\
I\ '\ Pamet
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1. Import DPS, 2. Definovani 3. Nastaveni Sl

definovani cest komponentd (signaly, buffer)

Fin . Model Signal model type: Bs |
§°uir7 | DQ_40_1066 [R7 - IjC] ~Component and buffer
Component name: ! Cpuicft256 w
DQ_40_1066 [R7 -1/0]
DQS_40_1066 [T11-»R11-1f0] Package name: I Pin parameter... -
D(_40_1066 [R13 - 1jO]
DQ_40_1066 [R14 - 1j0] Pin : | V|
DQ_40_1066 [T7 -1/0]
DQ_40_1066 [T8 - 1/0] Buffer
- - DQ%0_1065[T10-1/0] Buffer name: |DQ_40_1066 v|
Auto-Tagging x Model
| || Param: I:I Selection...
1 net is tagged as ground
@ 10 nets are tagged as power #§° us B3 DQ_40_1066 [B3 -1/0] L e I:I LEoEE
30 nets are tagged as differential #° us87 DM_INPUT_1066 [B7 - Input] a1 B e [ E R L AN
6 nets are tagged as SDIO #° usc2 DQ_40_1068 [C2 -1f0] . 3 5 5 5 5 : :
Nets are tagged as §°UsC3 DQS_40_1066 [C3 -> D3 - 1j0] L2 ot i o il S PRl ol (R Sl s 1 Bl B 1
10 nets are tagged as LVDS §°usc7 DO_40_1066 [C7 -1/0] : D SRR SR [ANS N RN S L
11 nets are tagged as DDR3 @ uscs DQ_40_1066 [C8 - 1/0] E, 0.8 4ooeeedeped
2 nets are tagged as CLK #° usD2 DQ_40_1065 [D2 -1/0] 5 0.6 B
§° usD3 DQS_40_1066 [C3 -» D3 - 1j0] = | ; ; ; ; ; ;
o) £ oo R R
&° usE7 DQ_40_1066 [E7 - 1/0] (LI R R e A A (I I B I
| #° usEs DQ_40_1066 [E& - I/a] 0 : : : : i i i
: 1] 5 10 15 20 25 30 35 40

Time / ns
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]
1. PCB Studio, Import, Definovani cest ‘ : ﬁ
|

Stackup | Net Components Auto-Tagging g
' Editor - — 4 g
Modules and Tools Lo @ net is tagged as groun
-------- i Layout Components 10 nets are tagged as power
I 30 nets are tagged as differential
i .
IE' | Edit Nets & nets are tagged as 5010
. I I 10 nets are tagged as LVDS
Circuits & PCBs & 1 @ Mew MNet... Rename...l ‘ Auto-Tagging... | 2 Delets nets aretagged as
: : 1 L 11 nets are tagged as DDR3
Sirnulation ~ Systems - Packages
—————— ! N Net ¢l Differential Signal 2 nets are tagged as CLK
ame et Class !
. Met Specifica
e R - [ | | |
8 &
(") Cadence {Allegro/APD/SiF) () Mentor Graphics HyperLynx
Stacku Net = i
P e © O0B++ () SimLab PCBMod LB I X
Import () 1Pc-2581 () CST Layout Database [ Load... [3) save As... [ Update differential pins
[@ EDAImport..
Q View EDA Import Logfile... (O Zuken CR-5000/3000 ASCL i Leilsms Signal Spedifications ﬁ DDR4 Signal Type
-Data to bei ted

| Export ° meer Met Classes Met Name

Export to CST MWS Layout try (traces, , vias, pads, t location, footprints
@ Exportto B Layout geometry (traces, areas, vias, pads, companent location tprints) GND; GNDA; DGND; GROUND; VS5
%o Rectangular Cut [ Stackup data {layers, materials) ; power P A ——

Polygonal Cut ]

Component-to-part mapping " : .
olocted Nete g - ® = differential = PER=N;*HEL
Componert m 5 i
EDA Settings... ~ SelectAl |- single-ended <default=
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o
S+ 1 1
2. Komponenty (CPU, pamét) s = ¥
| |
1 1
Stackup N_Et ; Components,
Editor || - I
Pouziti filtra (U1/U8 + DDR3) i
L]
Layout Components
Edit Components X Edit Components X
BRR|O®0OHW| X BERR@0OHW| X
q
Name Part Model Tags  HEl- b e [y | @Mounted O Edit componentmodel () Use part mocel Name Part  Model Tags Hel.. y ..oy | @Mountsd (@ Edit component model () Use part model
- Electrical model - Electrical model
I/O Device o Assign Model » Part Library = Maniage Pin Groups. .. Assign Pin Group = SetPin I/ODevice ~ | Assign Model » Fart Library = Manage Fin Groups... Assign Fin Group = SetPin
Fin Net Fin Type Power Ref  Ground Ref  Fin Group Model Differentia... Fin Net Fin Type Power Ref Ground Ref  Pin Group Madel Differential...
#Fura ground [ A1(GND) - @Fuir7  [BEOOR3D...[E M6 (3V3) RE (GND) DQ_40_... -
#uaz signal D2 (33) Al (GND) NC [A2... - | Furn |2 [ 112 (3v3) R10 (GND) DQ5_40... | Ti1
#Fuiaz signal B5 (3v3) A1 (GND) VDS N... [~ B3 @°UiR13  [BEOOR3D...[E 15 (1vs) [l P14 (GND) DQ_4_... -
Fuiaa signal B5 (3V3) €3 (GND) VDS N... |~ B4 @°UiRis  |EEODR3D.. [E n15 (1v5) [l P14 (GND) DQ_40_... -
FuLas signal B5 (3V3] B7 (GND) VDS N... |~ €5 @°uiT7  |[EE00R3D.. [ M5 (3V3) R (GND) DQ_40_.. -
§Fulas signal B5 (3V3] B7 (GND) VDS N... [~ B& ¢ M6 (3V3) R 10 (GND) DQ_40_.. -
Fuaz signal B3 (3V3) = i L12 (3v3) [l R10 (GND s ]
Ui signal B3 (3V3) n1s (wv5) [l R10 (GND P i
#u1as signal B9 (33 2 g o N15 (1v5) R10 (GND O U Z e |
#Furaw signal B9 (3V3) 5 6 p N u n15 (1v5) [l P14 (GND . ]
#Furan signal B13 (3V3) w15 (1v5) [l P14 (GND D D RB p N U ]
Fuian signal B13(3v3) Lo - - - -, [P |
X Filter: 256 displayed objects 11 displayed objects
X Filter: 1 displayed objects ‘ X Filter: 1 display
m | | | ‘ | Ok Close Apply Help UL | | | | | [ Ok Close Apply Help
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| |
Mo | |
2. Komponenty (CPU, pamét’) ‘ ﬁ : i |
| |
Stacku Met ' Components |
P I po I
o ) ) ) Editor 1 v |
. . . . . I
- IBIS — popis chovani jednotlivgch pind (sig. / el. vlastnosti) Layout Components
Edit Components X Edit Components X
BRBlece % x BRRIecOEw X
FMWLWLM@MW‘ Name: (U1 | @Mounted © Edit componentmodel () Use part model ”E‘E_"Et_ﬂdil"gs_le‘51 Name: [Us @ Mount=d € Edit component model () Use part model
Becticalmodel — P o ————— —— —— -
e e - e o e e e mmm——— [ model | Apply IBIS Component Model xT
1/0 Device »\sslgnModel-— | Part Library = Apply IBIS Component Madel t Pin obeves o] Assign Model - Part Library = 1 E
i —————— T |
Tt L — e (DRSS | - FEmE )
gn evice component mode e ] Assign |0 Device component model... Selected component:
Assign differential pins 4—. S e g rEW Assign differential insP _F R ”
g P = N =
Package name: 3 Pinparameters ... - s PRI Package name: m L
1BI5 components Hi 2 sgral B9 (V5 IBIS components. 15
, | I S signal C1{1v5 ' I
I ¥ signal CI(VS) | | 5 Fiters I
% Filter L 2 signal D7 (V5 " | i
J 1 =2 signal B9 (1v5 1
© Assignby pinnames () Assignbypi... | View.. | [— = signal E2(1v5) | ©Assignbypinnames (O Assignbypi..  View.
S — == signal E2 (1V5 H
ok Close Aply Help . ﬁ Eiﬁ:ss Ok Close Apply elp Il:
g ey g —— - B cignal E9 (1V5) mmm_—_mI#T____—
X Fier 11 displayed objects X Filter 11 displayed objects
= o \ Ioors T ] | | \ | | | [lodr3l | | \ \ | | |
_ X Fiter 1 objects X Fiter: 1 displayed objects
ot | ‘ | | | Close Apply Help :is_! ‘ | | | | ok Close Apply Help
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> : SITD Simulation Analysis X
3. Nastaveni Sl simulace R — et TR
@ Only include pins of 'signal type net dasses L)
A ins——————————— 4 r Excitations/ports B T
" -ﬁ too Il | . T .
) i i ) L ) .:-qul — Pin | Model !_ |5hmulus ‘E |T |
- Definovani signalu (Stimulus) ) 5oz B -
" -m_mi | » P uiR7 DQ_40_1066 [R7 -1/0] ~ [Bg PRB5_1086MHz | - | -
. : = m_;gs = L gFuRL DQS_40_1066 [T11 -» R11-1/0] R iv({Clock_106... | - | - |
N N ’ N r’ UL-R13 DQ_40_1066 [R13 - 1jO] - B PRBES_1068MH:
- Funkce jednotlivych pinu (buffer) | 5 os B ¢ |gum oo 10eE - 1/0 | — [ - ineew
:: = HoRE. g; = —— ||@PuLT7 DQ_40_1066 [T7 -1/0] - |Bd PrES_1086MHZ
- - kg
| £ 00 Los 1 o | (Lur ey e i B oo sosere
v EA00R Los X e 22 dsplayed chiects
@ x Filter: \ [ \ | | | [ T]
|DDR3 | |—Used nets/Used components +

- Analysis Tmax []: | 120.06% < te Automat|Ckg d le €3, Show Mesh
SITD Analysis oI definovanych signald S

SI FD Analysis Eye Mask Settings | [ TBIS AMI Settings

DDRA Analysis B 5/e dagan <: Vypocet diagramu oka

Pl Analysis Based on stimulus PRES_1066MHz ~ Mo, of bits:
- meﬁxstepreqxxﬁe: Smdespaﬁtﬁxsteprsm:lz
IR Drop Analysis T 3 st e

3 .J 8 0
b &y ER) o)1

Mode: Transient ~ i
h Impedance Calculator
" Q Create local simulation (@ Start simulation Automatic labeling
Zy Line Impedance Plot .
() Create simulation project  Schematic -~ Name: ‘<AUTDMATIC LABELING = || Link geometry to master model
CST BOARDCHECK

@ Start Close Help
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Mame: |Clock_1066MHz
Pulse Width & Period Time ~ || Stimulus type: dk-cont.
Pulse width [s]: |0.938n Weighting [0.. 1]:
Period time [s]: | 1.376n Bit s=quence:
DElﬂ},l' [5]: 0.459n M (for 2 't‘itS:':
6 TD Vokages
L4 - A RA-A- ;L____'__'__f T__'_____i_'____'__'__f
0] . 1
o 0.8 +-1-F-H-HH- VRV FVE-FE R R FR AR
= ; :
S o6 T T
0.4 +{HH-H B FHHEHAHHH A HA A H-
0 : i

Agplus®

IDIADA
SI-TD: WoORKFLOW | v PCB STUDIU 12/27
SI TD Simulation Analysis x
{8 Restrict pin list to integrated drcvits signal pins Group by Met = = ==
mulus. .. e Mask. ..
Only indude pins of 'signal’ type net dasses !
[~ Available oins { Excitations/borts
Define/Edit Stimulus List *
g Preview Mame: |PRES_1065MHz Fad Preview
£ Pulse Width & Period Time ~ || Stimulus type: prbs £
Pulse width [s]: |0.938n Weighting [0.. 1]:
Period time [5]: | 1.876n Bit sequence:
Delay [s]: 0.0 N (for 2% bits): |7
6 TD Volages
R N1 o
R R Rt S et :
Y SR AT |
v : : ' : :
o 08+----------F------- - -b---- e
= : : . : ;
S B T
R R |t :
A H
0 : . . i : : :
0 5 10 15 20 25 30 35 40

0 ] 10 15 20 25 30 35 40
Time [ ns

Time / ns
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3. Nastaveni S| simulace:

pfifazeni signald

Prirazeni hodinoveho signalu a sekvence (PRBS) pro zapis

* U1-T10
* U1-R13
*UIR7

*ULlR14
*U1-T8
*U1-T14
*ULT?
* U1-T13

oM INF‘UT 1066 [Tiz- Input]

PRBS_10...
PRBS_10...
PRBS_10...

5 10...

Agplus®
IDIADA

@ conFiDENTIAL - 13/27

|E5 DDR3_DQS_N

DQS_40_1066 [T11->R11-1/0]

= u1—n1k@ imv{Clack. ..

Bit Se... Dela.. N AS...
N

Select Stimulus x
- Stimulus list
Mame Type Perio... Pulse.. \Weig... BitSe... Dela... N AS...
N
B Clock dk-cont. | 20.0n | 10.0n 0.0
Clock_1066MHz clk-cont. 1.876n | 0.938n 0.469n
DDR_Read sequence | 20.0n 10.0n FT-T- 3 0.0
DDR._Write sequence | 20.0n 10.0n 101... 0.0
Quiet sequence | 20.0n 10.0n z 0.0 |
Transmission_Rate |ck-cont. | 0.2n 0.1n | oo ] | |
Select Stimulus *
- Stimulus list
MName Type Perio,.. Pulse... Weig...

| COR3_DQS_P

DQS_40_1066 [T11->R11-1/0]

= u1R11/Rg clock_10...

Clock 0.0
lock_1066MHz dk-cont. 0.938n
%] DDR_Read sequence | 20.0n 10.0n J-1-1- 2 0.0
F:d DDR_Write sequence | 20.0n | 10.0n 10l...| 0.0
F:d PRES_1085MHz prbs 1.876n | 0.938n 0.0 7
Quiet sequence | 20.0n 10.0n z 0.0
B Transmission_Rate  |dk-cont. 0.2n 0.1n 0.0
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3. Nastaveni S| simulace:

Buffer

- Nastaveni U8 (pamet’) jako vstupni model

— Ewritatinne fmarte I - |
U 8 ( a é t,) 55'9“3' Models X : | MODEL DQ_IN_0DT40_1066
=
pam : | ibs
Model | Signal model type: 18IS % 1 |
Q Q p R B S | [Model] DQ_IN_ODT4@_1066
Z a p I S UJ e | 1 Model_type Input
L 2 File name: |ddr3ica128ma.ibs w Load... 1
1 Vinl = 575.@0emV
 Component and buffer i Vinh = 925.808nV
. ; |
Component name: ! ddr3ica123ma v : I & min max
|
Package name: 3 pin parameters ~ | | C_comp 1.209pF 1.117pF 1.313pF
1 C_comp_power_clamp 0.6045pF 0.5585pF 0.6565pF
Pin name: | v| 1 C_comp_gnd_clamp 8.6045pF 0.5585pF 0.6565pF
Buffer | | Note: C_comp changes when the ODT circuit is enabled.
|
I Model Spec]
Buffer : | DQ_IN_ODT40_1066 [ P
—— name: | DQ - i | Input threshold woltage corners
= - - Param: C | Vinl 8.5758V 8.5375V 0.6125V
g [0 ) | J_l:ll:lT-q'lj_ -I[E : \Ii'lnh 8.9258V 0.8875V 0.9625V
Io Lg-B7F - DDRS,_DQM DM_INPUT_]_UEE [E?I biff. pin: l:l Buffer type: 1 | Dynamic Overshoot Parameters from DDR3 Specification
i I |D_overshoot_ampl_h 8.40 MA NA
Io Ls-03 =& DDR3_DQS_N DQS5_IN_ODT40_1066 [CS] ~Corner I |D_overshoot_amp1_1 8.48 NA NA
D_overshoot_area_h @.19n NA NA
— , LY Tarea
IO UaCs | DOR3, DQS P DQS—IN—DD-I—%—:LDEE [':3-! HemiE l:l Typical - : |D_overshoot_area_1 8.19n NA MNA
1
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» [ TD Voltages

3 @ Eyefnalysis
[ Results

Task Parameter List {SI-TD)

| Transient | Exctations | Combine Results | Results |

W Name Unit
Calculate full 5-... |[]
Fmin 0.0 0.0 GHz
Frmax 1.0 1.0 GHz
Sources and terminations
v PRES_1066MHz « Voltage ~ V
Inner Resist... ;0.0 0.0 Ohm
w2 PRBS_1066MHz(enz - Voltage w W
Inner Resist... | 0.0 0.0 Chm
] PRES_1066MHz . Voltage ~ V
Inner Resist... | 0.0 0.0 Chm
w 4 PRBS_1066MHz(enz  Voltage w v

x

;

;

o

B
N EE!
S|

=

:

=
El

F—
IBIS

CPUICZ36/0Q_%0_1086

R

{

IBIS

cpuicTtZ56/00_41_105.

g

;

=8
IBIS

cpuichtI56/0Q_4_1066

IBIS

g3 2k

vz

ULTL
I

s
I

B

‘SpuNZSEOM_INFUT_1065

=-{&=} /8IS

Trverter U1AL

—
IBIS

<puicTZSE/DQS__10

3

cpuie256/DQ_%0_1066

— D

IBIS| ™ =

PuIENESa/DQ_40_1086

a— =

Zpuit25E/DQ5_40_ii e

= |
IBIS| ™

cpUIEN256/DQ_%0_1086.

o
BIS| =

cpuichtIS6/0Q_4_1085

CpuicTiZS8/DQ_40_1086.

BIS| ™

Agplus®
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[

icat 28ma/ DM TN

et

2l

q1BIS IIBIS

oarSieat 28m8/DQ_IN_ODT40_1066

i Tient 28m3IDQ_IN_ODT40_1068

CorSea126ma/DQ_IN_0DT40_108%

&
o

dTica128m3/DQ_IN_ODT40_1085

oorSea126mB/DQ_IN_ODT40_1065  0orSical28m8/DQ_IN_0DT40_1065

Nastaveni

schematic + task



Voltage f/ V

D
C

[plus

SI-TD: WoRKrFLOW | v PCB STUDIU

lagram oka

asove signaly (overshoot / undershoot)

Eye diagram

1.2 ; .
14 doeeeen . o P — - A s e

TR K. ¥ R L fomneees K, Y Y S femmeeen Feeones
10 SRR SRR A NS SRR SOOI N U S SN SO
0.8 1------- AORREEEE ] Iy ——— TR b -------- ERPEEEE
0.7 4------- R HA- e T =l R R
0.6 1 -------«----------------+--------.--------§ -----------------------------------------
0.5 rsssmmmdemmghb oo R doee e
1) S8 LR S S ........................................
0.3 f f . f i . t . f

-1 0.8 -06 -04 -0.2 0 0.2 0.4 0.6 0.8

Time / ns

Voltage f/ V

1.2
11

0.9 {---4--H--+-
0.8 {---4--H--+t
0.7 {---4--H--+t
0.6 1--—4--H--+
0.5 1----t--H--+
0.4 ----F--

Voltage / V

1.2

TD Voltages

1.18

1.16 {--
1.14 1--- {13
112 {--
14 -
1.08 {--
1.06 1--

MHEVY T - EME TR 7 Jrrh

1 2 3 4 5 6 7 8 9 10
___Time/ns

(e

i | — ve-83(oor3_DQO)

0.3

20

40 60 80 100
Time / ns

120
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WORKFLOW |l — EYE DIAGRAM TOOL @) conroena. 18/27
Eye Diagram Tool x
Pokrocilejsi funkce pro vypocet diagramu oka: Type
© Classical SeqType: FRES =~ N E
- (Classical: odezva na vybrany signal O Statisica
() wiorst Caze [PDA)
- Statistical: vsechny kombinace pro danou L
dé[ku Sek\/ence N Channel Responses
. o, ., . © Use Step Resp. Load Resp. as Time Signal w
- Worst-case: nejhorsi mozna kombinace O Use Pulse Resp.
Uze Double Step Reszp.
Chaninel |Transient-StepHespDnse‘\TD WoltageshP2 Browsze...
" P o LY T alks: Add...
Lze uvazovat nastaveni prijimace / vgsdace: Flemae,

Ekvalizace
Jitter

Kodovani

Tranzmitter/Receiver Settings

[ Emphasiz # Equalization

[ Jitker
[] Use encoding

(N] Cancel

Settingz...
Settingz...

Settings...

Specialz...
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\8)

-V PCB Studiu je treba nadefinovat nastupnou hranu nebo pulz

|
|
' ©
sl 1 pd
m: SITD Start |
’C!._ inilfis_v-- _An_aEsE i:‘ EoiE b - Stimulus... Eye Mask. ..
[~ Available pins x| ~Excitations/parts
Define/Edit Stimulus List >
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CST nabizi rozsahlé portfolio solverd pro simulaci
multifyzikalnich problémt DPS.
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