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1 Eye diagram trise = 0.05 ns; tfall = 0.05 ns
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Signal Integrity Power Integrity

« S-Parameter » Loop / Partial inductance
« Timing analysis « DC IR-Drop
« Eye diagram « AC PDN Impedance

» Power Aware Sl
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Signal Integrity

= 8 bits DDR2 lines

= [BIS model for the driver
(controller) and the receiver
(DRAM)

= Using 2DTL Method

DQ or Add Bus

- Memory
Controller Module
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ODT_75 [Real Part]

SI-TD Analysis — Timing Analysis

SI-TD [Vokages] [Real Part] I
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Timing Analysis for Different IBIS Model

= Buffers characteristic
are process, voltage, and
temp dependent.

= “fast”: high voltage and

- low temp
= “slow”: low voltage and
- high temp

Recommended to simulate both

“slow” and “fast” (envelope)




iming Analysis - Eye diagram

—— PUS-F1(DDR2_DQ6)_fast
—— PUS-FO(DDR2_DQ1)_fast
—— PU8-G2(DDR2_DQ4)_fast
—— PUB-F1(DDR2_DQ6)_slow
—— PUB-FI(DDR2_DQ1)_slow
—— PU8-G2(DDR2_DQ4)_slow

—— PUS-F1(DDR2_DQ6)_fast
—— PUS-F7(DDR2_DQS0)_fast
—— PUS-F9(DDR2_DQ1)_fast
—— PUB-G2(DDR2_DQ4)_fast
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NI [S(NxM)] | = M

Restrict pin list to active drcuits signal pins
Orly include pins of ‘signal’ type net dasses

Availzble pins Excitationsfports
== 3 Dam I = T3 Net Termination
{} U7-4F 19000R2_ DO14) Lol S ‘
{}® U7-AF21(DDR2_DQ11) TFe U7-AF22 = DDR2 DQ4
{}° U7-AF22(DDR2_DQ4) Fo U7-AF24 &= DDR2 DQ6
{}® U7-AF24(DDR2_DQ8) [/ U7-AFZ5 & DDR2_DQO
- {}¥ U7-AF 25(DDR2_DQUO) o U7-AGZ5 4= DDR2_DQ2
~{J* U7-4G22(DDR2_DQS) Fro U7AHZ3 & DDRZ:DQ?
- {}¥ U7-aG23(DDR2_DQS0) o U7-AH24 4= DDR2 DQ5
{}° U7-4G25(DDR2_DQ2) FFo U7-AHZ5 &= DDR2 DQ1
{}® U7-H18(DDR2_DQ15) i
{}® U7-AH15(DDR2_DQS1) 7 .
{}® U7-AH20(DDR2_DQ13) : ﬁi; ; m;ﬁ
{}°U7-AH21(DOR2. DQY) | [ UaG2 = DOR2.DQ#
- [}¥ U7-aH22(DDR2_DQ10) 5 UG8 4= DDR2_DQZ
+ {J¥ U7-AH23(DDR2_DQ7) [ » {7 UsHL 4 DDR2DQ7
- {J® UT-AH24{D0R2_DGS) — feushs & DDR2_DOS
(o U7-AH25[DOR2_DQT) e UaHT = DOR2 DD
~ {}* U7-aH26(DDR2_DQ3) Seiath : DDR2 DQ3
-3 Us B
{}J# us-81(DDR2_DO13)
{}* Us-87(DDR2_DQST) Net selection
- {}* us-B2(DDR2_DQS)
-{}* us-C2(DDR2_PQ15) DDR2_DQO
- {}¥ UB-CB(DDR2_DQ14) ﬁ o2
DOR2_DQL
{}° Us-D1(DDR2_DQ12)
{}* Us-D3(DDR2_DQ8) = s DOR2DG2
{}* Us-D7(DDR2_DQ11) 4= DOR2 D3
{}* U D9(DR2_ DQ10) = DOR2 D03
{}* Us-F1{0OR2_DQE) 5% DOR2_DQS
~{}* Us-F7(DDR2_DQs0) 5 DDR2 DQ6
- {J# ua-+3(pDR2_DQT) = s DORZ_DQ7
Fiter: Fiter:
|DoR2_DO” | [ ‘
Simulation settings
Fmin [Hzl: |10.0k | samples: |1001 | [l Logarithmic sweep
Fmax [H2): |2.06 | Refimpedance [ohm]: [60.0 | [ specels.. |

B
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SI-FD [S-Parameters] [Magnitude in dB]
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==51,1 [U7-AF22, U7-AF22]
= — 51,2 [U7-AF22, U7-AF24]

= 51,3 [U7-AF22, U7-AF26]
— 51,4 [U7-AF22, U7-AG22]
— 51,5 [U7-AF22, U7-AG26]

| — 51,6 [U7-AF22, U7-AH23]

— 51,7 [U7-AF22, U7-AH24]
— 51,8 [U7-AF22, U7-AH25]
— 51,9 [U7-AF22, U7-AH26]
— 51,10 [U7-AF22, U8-D3]
— 51,11 [U7-AF22, U8-F1]
— 51,12 [U7-AF22, U8-F9]

Deliver the transfer function spectrum
(s-parameter) of the DQ lines



Post Processing

Quick eye diagram o] ---------------- ---------- --------------- ------------------
generation with high bit ST /N N S | A S i
rates, z.B. PRBS with N=7 .

0.2 ! ~
/0ps skew between NG/ "G W/ - WP
the data lines Y - . ]

' 0 0.5 1 5 2 2.5 3.033

CST - COMPUTER SIMULATION TECHNOLOGY | www.cst.com




Create Simulation Projects

E'ip E? E ]
IR Drop PI SIFD S1LTE
Analysis: ~naly

515 Analysis  Analysis

[7] Automatic labeling

= iD.ﬁ.T.ﬁ. Mets ! Link geometry to master model
(Net SelectmD [Termmat]on\ 4 Results N 4 2D / 3D N
5-Eg Tasks E-F3 Tasks =-Ea Tasks 5-F Tasks
/8] DATA Nets i8] DS34_00T40  ~[8] 5Params . ~[§] sipces
. .|S| ADDR Nets -S| D334_0DTED i8] B . E-§] S13D
gue ) 1 - S| D534_0DT120 -8l Signals . @8] EMC
8| Bthemet | | S| D540_0DT40 ' '
&S| D540 0DTED
----- S| D540 00T120
----- S| D545_0DT40
----- S| D548 0DTED
\ \ ----- S| D548 0DT120 )
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Exchange Layout

% Import Layout _in ﬁl
- Import type: _ _
" Cadence {Allegro/APD/SP) A~ Zuken CR-5000/8000 ASCIT
" Mentor Graphics Expedition (" ODB++
" Mentor Graphics Hyperlynx ¢ SimLab PCBMod
 Mentor Graphics PADS @ CSTLayout Database:
-Data to be imparted
¥ Layout geometry (traces, areas, vias, pads) Select Al |
¥ Stadap data (layers, materials)
[V Nets data (nets & net dasses)
[V Component data (placement of companents, footprints, default models)

Import: | = |

& Import | Close | Help |
(7 Start local simulation run [7] Automatic labeling
(@ Create simulation project PCBS | Name: DATA Nets l [ Link geometry to master mode! ]
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Power Integrity

MB Active
device

Margin

? IR-drop
i margin
Total |
Noise : AC noise
:
|
4

Time domain simulation
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IR-Drop Simulation

1.8V 19 CPU pins, 16 Mem | pins & 16 Mem Il pins
@ 20mA

VDD Drop GND Drop DC

Component | Voltage (V)

(V) (\2) Resistance

T t 1

Memory
controller 1.78849 10.507m 1.007m 575mOhm
Group
Memory
Module | 1.7889 10m 0.969m 498mOhm
G [ v ]
roup 0,010z
0.00929
0,005837
Memory 0.00746
Module Il 1.789 9.409m 0.929m 469mOhm nio0ess
0.00564
Group 0.00472
0,00351
Rati 0.0029
atin
Symbol Parameter 2 0.00199
Min. Tvp. Max. 0,00107
VDD Supply Voltage 17 18 19 0.000162
vDDL Supply Voltage for DLL 17 18 19
VDDQ Supply Voltage for Output 17 18 18
VREF Input Reference Voltage 0A0XVDDa | 050 xvoDa | 051 X VO
VIT Termination Voltage VREF - 0.04 VREF VREF + 0.04 JEDEC 79-2F
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Power Delivery Network (PDN) Impedance

Bulk .
caps MB Active
caps device VIA_IND p m‘ﬁm Esm m  ESL PCBn

Impedance [Magntude]

Mounting
inductance

Active device

~ Plane Via inductance
inductance

Impedance / Chm

PCB inductance and via inductance

contribute at higher frequency

=» Increasing the impedance between Bl e e e e
source and load o . ST L
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Vias Characterization
L

— L11 + Lzz + L33 + L44 - 2]\412_2]\434

loop

Via Loop Inductance
0 O
—p

S

2h
Partial Inductance of Via L= 5-08/1{111[(7)—1)} [PH] and mils

CST - COMPUTER SIMULATION TECHNOLOGY | www.cst.com



Simulation Setup

6mils

37mils

Via pad Transition Via barrel
@ 12mils Length 10mils @ 8mils
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Inductance is influenced by the

loop area

® Inductance @ 1GHz in nH

L=

[

m(

| I

10mils 20mils 30mils 40mils 50mils




Plane Partial Inductance

1
/ 2

/ A Partial Inductance
1«. . o 3 3§ 111011 EENEEEY
\, > N-1 N H R

N

4.75 1

i Partial Inductance D1,D3 & D4

>
N
L

Inductance / nH
o
@
w

£
)
R

4.55 1

" 1 Li-ls D1 T15-Di T13 psoL2
3 1 11~ D4 Al-Di RI
@ _
4
1 11-14
L[
4.5

All the power pins are group | Frequency / Gz
together
PEEC Method
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Spatial PDN Impedance Plot

12 68
179
1.2
1001
9116

KB1(PLVE) =B2 (M)

Bhoxm(P1VE) -B2 (M) RM{F1VE) -B2 (M)

Impedance plot on P1V8 plane Impedance plot on P1V8 plane Impedance plot on P1V8 plane
seen from memory controller seen from memory module | seen from memory module |l

Impedances [Magnitude]

100

10

FHE

D1-AA16(P1V8)-AB17(M

Impedance / Ohm

0.0001 0.0003 0.001  0.003 0.01 .02 1 0.1 ).2 ] 1 : 3
Frequency / GHz




Decap Placement

RI(I1VE) -B2 (M)

P1VB) -AB17 (M)

30 Impedances [Magnitude]
----- 40.135

30 7-- D1-AA16(P1V8)-AB17(M) : 14.001385
D1-AA16(P1V8)-AB17(M)_Decap_Manual : 6.5915599
| ztarget : 11.446324

10 gome B i 30 4N

Impedance / Chm

Decaps shifts the high impedance
at its placement area

1.5 P: 3 2 3
Frequency / GHz '

CST - COMPUTER SIMULATION TECHNOLOGY | www.cst.com

1.899 A
0.67492 1




SSO Analysis for 2 DQ lines

Number Mesh 15M cells
P1
Drive
1 P3
1 —Eimed] I ———
(| | () i S
III IQ: = _1_ - < 3 (3
- GRM18SR71H332KA0] ,‘__l 5 (C134
P2 - GRMISSR7IHI32KA01 6(C130
. GRM18SR71H103KAOL ,'___” 7(C130 2XT1 O: 45 h 31 m

B a GRMI183R71IH103KA01 "_“'"I 8 (C1304 ° o o
. =9 Simulation Time Kepler40: 32 h

3 veey{>
o3 vee)

GRMISSR71HI04KA

= DDR2-400 I/0 Buffer IBIS z';::::::;::iz::g =

GRM1SSR61A105KE]

= PRBS N=7 Ngriais

fad
SIlEE
Gnd
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Transient Response

Power Supply VDD

TD Voltages
TD Voltages

i | — p1_voD 2123 B ST I IR R e | —— D1_VDD
| ——D3.DQol . : | | ; g;_\éo?n-]%.ga;lzo::sgg —— b3.0q[0]
{ | — D3_0QI1] e o D;DQ 0 - GRS || —— DELDOAA]
i | — p3_voD : : i : _DQI1] : 0. —— D3_VDD
; —L.. i D3_VDD : 1.7990603

5 R B e e T B T SR

~ -~

Q [0

g g

3 3

16 | — DC Drop during
05 A . . . . f 15346 f f f write mode
0 50 100 150 200 250 300 320 0 5 10
Time / ns Tigee /1

With Decaps No Decaps
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Decap Analysis Tool

Over designing the PCB =» Additional BOM cost
- slightly or without performance improvement

Define the target impedance

Multiple goals: . ‘
= Optimizing the BOM cost Define the list of parts for
= Optimizing the PDN impedance optimization

4

Start the optimization



Home o

Decap Analysis Tool Optimization (Step 1)

D) | iy iy lna L 4

Import | Setup Meta Device Model List of Reduce  Optimize
Library Parts | Impedance Impedance
Import | Settings Optimize
x e iecon oo )\
£ Port Rt(Chm) Lt(nH) 12| {(Chm}
= D1-AAI6(PLV8)-ABLT(M) 0.5 1 Impedance
D3-A1(P1V8)-B2(M) 05 1 - - - —
I 0421 (P1v8)-B2(M) 0.5 3
Fiter:
Config. Browser x
Plot  Config Meaps Price Metric Success Front
curent 23 0.769 162615 no ne
1 Fi} 0.769 L6615 no no
.
Part lib. of current
— o Decaps mounted on PCB
Decaps/VRM :
Opt Component Part Groups Part Price Model/Vendor [
C642-2(P1V8)-1(M) ASE02623343 1005 ASE00374261 0.065 2012 GRM2IBRTLALOSKESL ﬂ
C651-2(P1v8)-1(M) ASE02623343 1005 ASE30193800 0.003 1608 GRMIB3RTIHIOIKAOL
C654-2(P1V8)-1(M) ASE02623343 1005 000000534439 0007 1608 GRMI8BRTIH332KA0L
C7211(P1v8)-2(M) ASE02623343 1005 ASE00810724 ] 0009 1608 GRMIS3RTICI04KAQL
C724-1(P1V8)-2(M) ASE02623343 1005 r ASE00250888 I 0012 1608 GRMISBRTIHLO4KAS3
C727-1(P1V8)-2(M) ASE02623343 1005 1 ASE3L321413 0.083 1608 LLRISSCTOGLOSMEO7
F, C1300-1(P1V8)-2(M) 000000594499 1608 ASE02623343 0011 1005 GRMISSRELALOSKELS
v CL301-L(P1V8)-2(M) 000000594499 1608 VOO i A
“ C1303-L(P1VE)-2(M) ASE30193808 1608 000000578641 [} 00hms C=1pF L=1nH
= C1304-1(P1V8)-2(M) ASE30193809 1608 000000591099 0 R=20kOhms C=1pF L=1nH
C1306-1(P1vE)-2(M) ASE00250888 1608 m 000000591107 0
C1307-1(P1vE)-2(M) ASE00250888 1608 000000591420 0
C1309-1(P1vE)-2(M) ASE02623343 1005 000000593558 0 pFL=1nH
C1310-1(P1VE)-2(M) ASE02623343 1005 000000533665 0 R=68kOhms C=1pF L=1nH
E C1312-1(P1vE)-2(M) ASE00374261 2012 000000534143 0 nH
£ C13131(P1VE)-2(M) ASE00374261 2012 - 000000594184 ] 0 -
Filter: fters Filter:
Reload config Il Clear al || Decspsvrv | Messages  progress
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Decap Analysis Tool Optimization (Step 2)

Home o (- ———
p m m
(- Al
# {p I 4L 4
Import | ‘Setup Meta Device Madel List of Reduce  Optimize
Library Parts ‘ Impedance Impedance ‘
mport | Sattings Optimize
ports x ruﬁsmmmmm;m_m_wm\
Pot ¢ Port RtOhm)  LtinH) 2] (Chm)
I D1 -AAT6(P1VB)-ABIT(M) 0.5 1 Inpedance
D3-ALPLVE]-B2M) 05 1
D4-ALPLVE]-B2M) 05 1
Filter:
Config. Browser
Plot  Config  MNcaps  Price Metric Success Front
cument 0 0 242805 o no
2 3 0769 16615  no no
e 1 23 0769 162615 no ne
movi h
Removing the decaps |
( ) x
s s Part i Model/Vendor _‘i
C643-2(PLVB)-L(M) 1005 ASE00374261 0065 2012 GRMZIBRTIAIOGKES El
C651-2(PLV8)-1(M) 1005 ASE30193809 0003 1608 GRMISBRTLHLO3KADL |
C654-2(PLV8)-1(M) 1005 000000534439 0007 1608 GRMIZBRTIH332KADL
CT21-1(PLV8)-2(M) 1005 ASE00810724 0009 1608 GRMISSRTLCIOMKADL
C724-1(P1VB)-2(M) 1005 = ASE00250888 0012 1608 GRMISERTIHI0MKAG
CI27-1(PLV8)-2(M) 1005 ASETLI4L3 0083 1608  LLRESCTOGIOSMEOT
CL300-1(PLVE)-2(M) 1608 1005 ASE02623343 0011 1005  GRMISSRELAIOSKELS
CL301-1(PLVE)-2(M) 1608 000000577650 0
CL303-1(PLYE)-2(M) 1608 000000578641 0
CL304-1(PLVE)-2(M) 1608 _ 000000591099 0
CL306-1(PLVE)-2(M) 1608 000000591107 [} pf
CL307-1(PLVE)-2(M) 1608 000000581420 [} £=300kOhms C=1pF L=1nH
CL309-1(PLVE)-2(M) 1005 000000553558 0 R=1.5kOhms C=1pF L=1nH
CI310-1(P1V8)-2(M) 1005 000000593665 [} R=68k0hms C=1pF L=1nH
Ci312-1(P1v8)-2(M) 212 000000594143 0 R=56kOhms C=1pF L=1nH
C313-1(P1VE)-2(M) 212 - 000000594184 A 0 R=24kOhms C=1pF L=1nH -
Filter: itter: iter: I
Reload config I Clearal )| Decapshrm | Messages  Progress




Decap Analysis Tool - Results

b | {pip s EE| 4

Import | Setup Meta Device Model Listof
| Library  Parts

Reduce
Impedance

Locate the marker to impedance curve manually and

Import Settings t . t h . d
c Port Rt(Ohm) LtfnH) I g I
I 01-A~16(PLVE)-ABLT(M) 0.5 1
D3-ALPLVEI-B2M) 05 1
D4-ALPLVE]-B20M) 05 1 I I n C C u rv
Filter:
Config. Browser
Plot  Config  Mcaps Pri Metric  Success  Front
et 10 052 0 169864  no no
n F) 170953 o no
il ] 174027 o no
10 7 175% no no P o
S nitial confi
8 5 18071 o na
7 4 181335 o no
6 3 186129 o no
— I 23 decaps
4 1 19379 o no — T
PCB Sche i {
3 0 240805 no no = bl B p
7 3 162615 o no Decaps/VRM.
: B 1O Ino o Opt Component Part Groups - Group Part Model/Vendor
C1303-1(P1V8)-2(M) ASE3L3Z1413 1608 000000577650 0
C1306-1(PLY8)-2(M) ASE313Z1413 1608 000000578641 0 =
. CI348-1(P1V8)-2(M) ASE3L321413 1608 00000059109 0 R=20k0hms C=LpF L=1nH
e 0 re ¢ CI349-1(P1V8)-2(M) ASE3L321413 1608 000000591107 0 R=82kOhms C=LpF L=1nH
. CIBLI-L(PLYE)-2(M) ASESL321413 1608 L 000000591420 0 R=390kOhms C=1pF L=1nH
7] CB54-2(P1V8)-L(M)  ASED2623343 1005 = 000000593558 0 R=15kOhms C=1pF L=1nH
5] CT21-1(PLV8)-2(M)  ASED2623343 1005 000000593665 0 R=68kOhms C=1pF L=1nH
. CT24-1(P1V8)-2(M)  ASED2623343 1005 000000594143 0 R=36kOhms C=1pF L=1nH
. CTZ7-1(PLVE)-2(M)  ASED2623343 1005 000000594184 0 R=24k0hms C=1pF L=1nH
CI312-1(PLV8)-2(M) ASE00374261 2012 000000594234 0 R=3.6k0hms C=1pF L=1nH
C643-2(PLV8)-1 (M) 1005 P 000000594283 0 R=270kOhms C=1pF L=1nH
CB51-2(P1V8)-1 (M) 1005 000000594309 0 R=330kOhms C=1pF L=1nH
C1300-1(P1V8)-2(M) 1608 000000595023 0 R=2.20hms C=1pF L=1nH
C1301-1(PLVE)-2(M) 1608 000000536460 0 R=2kOhms C=1pF L=1nH
C1304-1(P1VE)-2(M) 1608 000000536478 0 R=62kOhms C=1pF L=1nH
C1307-1(PLVE)-2(M) 1608 - 000000536742 0 R=50kOhms C=1pF L=1nH -
lter: iter: Filter:
| [
Reload config H Clear al | | Decaps/VRM | Messages  Progress
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Hame

® i Wa E 4

Z

Decap Analysis Tool - Results (ll)

Impart Setup Meta Device Model List of Reduce Optimize
Library Parts | Impedanceff Impedance ‘
Import Settings Opfmize
Ports
Plot c Port Rt(Chm) Lt(nH)
I D1-AA16(P1VB)-ABLT(M) 0.5 1
D3-A1(PIVE)-B2M) 05 1
=] I 0:-A1(P1VE)-B2(M) 05 1 100
30
10
K
1
Filter: SN B s e b o ot po e s mee e
= 0.1
Config. Browser =
Plot  Config Meaps, Biics Metric Success Front 0.03
current 23 0.337 163319 no no
=l 310 3 " 163319 no no 0.01
=] 309 3 0.251 163339 no ne
] 308 3 0.263 16312 no no
&l 07 23 163312 no no 3
[ENE 2 16334 no no e g g 9
- =or s after optimization
| 3 3 162615 no no
=3 tic | DecapTool B |
x
Component Part Groups 1= Group Part Plot Price s Model/Vendor =
CE43-2(P1V8)-1(M) ASE02623343 1005 2012 ASEQ0374261 O 0.065 2012 GRM21BRT1AL06KESL
C651-2(P1v8)-1(M) ASE02623343 1005 1608 000000594499 0.007 1608 GRMI8BRTIH332KA0L
. C654-2(P1v8)-1(M) ASE02623343 1005 1608 ASE00250888 0012 1608 GRMISBRTIHI04KAD3
e 0 re ¢ CI211(P1v8)-2(M) ASE02623343 1005 1608 ASE0810724 0008 1608  GRMISSRTLCIO4KAOL
. CT24-1(P1v8)-2(M) ASE02623343 1005 - 1608 ASE30193809 0.002 1608 GRMI8BRTIHI03KADL
C727-1(P1v8)-2(M) ASEO2623343 1005 T 1608 ASE31321413 0082 1608  LLRIBSCIOGLOSMEDT
C1300-1(P1v8)-2(M) ASE30193809 1608 1005 ASE02623343 0011 1005 GRMISSREIAI05KELS
. C1301-1(P1vE)-2(M) ASE30193809 1608 000000577650 0 pF
. C1303-1(P1vE)-2(M) ASE30193809 1608 000000578641 0 pF
C1304-1(P1VE)-2(M) ASE30193809 1608 000000591099 0 oF
C1306-1(P1VE)-2(M) ASE30193809 1608 T 000000591107 0 pF
C1307-1(P1vE)-2(M) ASE30193809 1608 000000591420 0 R=390kOhms C=1pF L=1nH
C1209-1(P1vE)-2(M) ASE02623343 1005 000000593558 0 R=15kOhms C=1pF L=1nH
C1310-1(P1vE)-2(M) ASE02623343 1005 000000593665 0 R=68kOhms C=1pF L=1nH
C1312-1(P1v8)-2(M) ASEQ0374261 2012 000000594143 0 R=56kOhms C=1pF L=1nH
C1313-1(P1v8)-2(M) ASEQ0374261 2012 - 000000594184 0 R=24kOhms C=1pF L=1nH -
Filter: Iter: Filter:
23 |
| Reload config I( Clear al ]

| Decaps/VRM | Messages  Progress
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Transient Simulation Schematic
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Maximum voltage overshoot:
= Before: 1.8961V->After: 1.8906V

Number of components: .
= Before: 23 > After: 23 l 56% Save 43¢



VDD Specification

TD Voktages
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Table 17 — Recommended DC operating conditions (SSTL_1.8)

Rating
Symbaol Parameter Urits. Notes
Men, Typ Max

VoD Supply Voltage 17 18 19 v 1

vDDL Supply Voltage for DLL b & 18 19 v 3
VODQ  |Supply Voliage for Output % 4 18 18 v 1,5

oo .
VREF  ingut Reference Voitage 049xVDDQ | 0.50%VDDQ | 0.51xVDDG v 23 I he VDD Spec-lf-lcat-lon .
NTT Termination Voltage VREF - .04 VREF VREF +0.04 v 4 .

m:mﬂwwr‘i%:grpﬂ:Jﬁctlﬂ'we\'Danh‘wlnvm]mlwnﬂltwaSTL_IBrwwliin:eervrrwwhnllrondiuum\'DDQmuﬂhrkﬂ VDD_m-in= 1 .7 -~ 2% Of VDDQm-in = 1.66 V

NOTE The value of VREF may be selected by the user to provide optimum noise mangin in the system. Typacally the value of VREF is expected

SRl VDD_max= 1.9 + 2% of VDDQmax = 1.938V

NOTE S VDDQ tracks with VDD, VDDL tracks with VDD, AC patameters are meastred with VDD, VDDQ and VDDDL tied together
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Comparison

Impedance [Magnitude] Impedance [Magnitude]
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ot 4 0L 3 0 ¥ 101
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e ot . o v
5 T £ Dgmmmmdingiod bt b b e g
< - 2
i g 04 it
E ol : S AR
- R i [RRE H Ty Tt IR [} | 02 o
10 4----- - - oz g o
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s I 7% 0.02
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0.1 I }
0.05 4 0.004 /-
0.02 4-- i 0.002
o < 2 = = 5 —~— 0.001
0.0001  0.0002 0001 0002  0.004 0.01 0.02 0.03 0.05 0.1 02 03 0507 1 2 3 0.0001  0.0002  0.0004 0.000 0002 0.004 0.01 0.02 0.03 0.05 0.1 02 03 0507 1 2 3
Frequency / GHz Frequency / GHz

Measurement of bareboard Measurement with decaps
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Conclusions

Signal Integrity

o Efficient SI simulation with 2DTL method
o Corner simulation for different IBIS model, fast and slow
e Exchange layout and SAM capability for case study

Power Integrity

e PEEC method for Inductance calculation
e Decap tool analysis for optimizing the PDN impedance
e SSO simulation incl. IBIS 1/0 buffer for more realistic result

« Excellent prediction of simulation result compare to
measurement
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