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New EDA Concept

SI/PI/EMI Issue in PCB

™ P"'_""-a.'_

- . ™ - 1
C EMI/EMC > B Timing E’m‘rer supply
e noise _crosstalk
" Pnlwer _ = \i \H"-.
] MN_- _MA N
_bounce \
|| U'L, A
+, - \ ISI-] 1du=:me C apaciﬁve
V S\__/ -::ouphna coupling
T AMA— T n_}*l

 Substrate J I111pedance
/7-::1‘93 stalk . mismatch

. /
_fﬂ'\_H o N Y /* / @
; . 4 ___.-'“ {
Ground : Cnmmd tgnﬂl return
[_ bounce [Ldl dj \_IR drop [ crosstalk ) \_crosstalk

vation | po"iwog

F
o



New EDA Concept

PollEx Signal Integrity

Cadence/Allegro™

UPMS PollEx PCB
/ \ MentorGraphics/BoardStation™
Zuken/Board Designer™
Zuken/PWS™
PDB
PADS/PowerPCB™
1 PCAD/PCAD-2004™

Having I/O Buffer Model | :
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New EDA Concept

PollEx SI
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= Transmission Line Analysis: Routed Net Impedance, Delay £, TLM Model A4 /22|
= Network Analysis: 415 Eye Diagram, Setup/Hold Margin 5! Noise Analysis
= Data Line Analysis: DDR Data Line?| Byte' Analysis &2 =3

= ADD/CMD/CNTR Line Analysis: DDR ADD/CMD/CNTR Line?| Bytesl Analysis Y2 =3

= Crosstalk Analysis: Routed Net Coupling 44, Odd/Even Mode Cr|oss’r<|::_|k B2
Jump2>Design innovation po |Wog

," Net Topology Analysis: Net Topology &AM 8l £H/ol|M 7|5



New EDA Concept

PollEx Sl

€ Transmission Line Analysis S0 [(R+job) 0 n b
- Analysis PCB trace efching effect ™~ | (G + joC) o 06Tm08u+y
- Analysis GND guard effect

Z0=L/C & W h,t tr=1017 /& (ns/f)

* w/f(b-1)<0.35,t/b<0.25

0! 0l 0. 10 0.1 10
A Lo A e 1 O —
/T / /e

Transmission Line Analysis-Display Results & l m I& : l @ P l m @
€ Model & Item Frequency (MHz) 1._0.09 Frequency (MHz) Z01 Frequency (MHz) Z01
ITEM 100 52.691, -1.789 100 49,023, -0.364 100 42.747, -0.61
Resistance (Ohmycm) 111.1 52.597, -1.686 111.1 48.998, -0.34 1111 42.656, -0.52
R11 144.4 52.36, -1.467 144.4 48.94, -0.289 144.4 42,431, -0.33
Inductance (nH/cm) 200 52.11, -1.23 200 48.874, -0.232 200 42,195, -0.123
L11 277.8 51.902, -1.019 277.8 48.822, -0.181 277.8 41,997, 0.063
Capacitance (pF/cm) 377.8 51.735, -0.857 I|[377.8 48.778, -0.141 Il[377.8 41.837, 0.207 i
ci1 500 51.587, -0.728 500 48.741, -0.11 500 41.697, 0.32
644.4 51.482, -0.629 644 .4 48.713, -0.085 644.4 41.598, 0.409
C””gi‘fta”ce (ms/cm) 811.1 51.394, -0.548 811.1 48.691, -0.065 811.1 41.51, 0.48
326, -0.484 674, -0. A44, 0.
DC Resistance (Ohmycm) 1000 51.326, 1000 48.674, -0.049 1000 41.444, 0.539
RO1
Skin Depth (m)
SD1
Char-Impedance (Ohm})
201 H L H
Delay (sec/m)
D1 I I I
Velocity (m/sec)
Vi [ I I
Attenuation (dB/m)
Al
Display Chart | | Close Display Chart | | Close Display Chart | | Close |
= —— ——— ——— .
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New EDA Concept

PollEx Sl

€ Transmission Line Analysis

- Impedance Mismatch
DRAM_A00

@G:E{J.l.L‘I]:D:G.;} @
W:0.761 W:0.761
U102-AD17 L:29.159 L:11.250 L:11.874 U203-H8

W:0.761
L:12.930 U202-H8

: ©
0:50.1, TD:6. L’ 0:50.1, TD:6.

W:0.761 W:0.761
L:11.450 L:12.649 U201-H8

W:0.761
L:11.903 U204-H8

polliwog




New EDA Concept

PollEx Sl

€ Transmission Line Analysis

- Impedance Match
DRAM_AQ0

@0:103.4%1%0:;;
W:0.149 W:0.001
U102-AD17 L:29.159 L:11.250 L:11.874 U203-H8

Li
0:181.3, TD

W:0.001
L:12.930

:
0: 1004, TD: 0:181.2, TDuS,

W:0.149 W:0.001
L:11.450 L:12.649 U201-H8

W:0.001
L:11.903 U204-H8

polliwog




PollEx Sl

€ Transmission Line Analysis
- Impedance Mismatch

New EDA Concept

Woltage ()

MinY:-0.327, MaxY:1.839, Peak-Peak:2.166

Tirneins)

polliwog




PollEx Sl

New EDA Concept

€ Crosstalk Analysis
- =H M3 M1 Noise Coupling
o4 Sl A

Crosstalk by mutual capacitance
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Crosstalk by mutual inductance

-
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0Odd mode field
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h iissipisaspomsai o S S a5
Electric field Electric field
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Magnetic field

Magnetic field

Inductive Coupling

Capacitive Coupling Equivalent Circuit Model

Al + Ax)

1,=¢, M= jacy;

Noise Margin Issue

Voltage -V-
7.000
Agressor line
5.000
Coupled lines 4.000 A line [load) i
by ——
3.000 / A _V/ I
Stuck low 2,000 / \ l
Victim line oo

oo Ld el el
-1.000 i / \ 7 ]

6.000

Apressor line[(sourge) - dlock Jﬁmul s
Z

2,000 Victim ling (source) - stuck low

Vigtim line (lodd)

-3.000
0.000

4.000 8.000 12.000

Time (ns)

16.000 20.000

Timing/Noise Margin Issue

Without Crosstalk With Crosstalk 0dd mode Crosstalk

: aggressor® 2 AISIt

= %z victime| 212 A5 9
~ SIAH0| SHTHO! B R
T~ Even mode Crosstalk
B :aggressor®] & AISIt

N\ victim® /25 AIS S
= SN0 SYE B2

wmp2Pesign Innovation
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PollEx Sl

€ Crosstalk Analysis

- 3W

New EDA Concept

Source &
Send
Source B
b { . Send
& .‘ Return
Wictim circuit
Return )

Source A

Send
'. Source B
& | Send

& Return

Vietim circuit

Return .

Source A couples to the Victim circuit more strongly than Source B,
because Source B has more capacitance between its send/retum
conductors, so its E field is more compact and causes less stray field
coupling {less stray capacitance) to the victim circuit

Source A couples tothe Victim circult more strongly than Source B,
because Source B has more DM mutual inductance batween its
sendiretum, so its H field is more compact and causes less stray field
coupling (less stray mutual inductance) to the victimcircuit

10
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PollEx Sl

€ Data Line Analysis

- DDR Data Line?| Byte® Analysis

Data Line
Model
Bytelane ID
I~ Bytene
™ Bytelne0_RD
¥ Bytelnel_WR

Search ‘ Reset ‘

Bytelane ID |Byne\anen,WR
Select Net List
Select Strobe signal nets (DQS) ‘
Net Name #|Active Driver Pin | Device Models
lm 0103 ~ | Device m

Select Data signal nets {0Q) ‘

Device Models o

Net Name

/1| Active Driver Pin

MCU_ADO ULF5 Device Models
MCU_ADL U163 ~ | Device Models
MCU_AD2 U165 ¥ | Device Models
MCU_AD3 U1_H4 ~ | Device Models
MCU_AD4 UL_F4 ~ | Device Models
MCU_ADS U1_H3 ~ | Device Models
MCU_ADG uLE3 ~ | Device Models
“ g
Analysis Parameters
Number of randem pulses for eve diagram | 100 187.70ns  Bit pattern style [Random -
Data rate (Mbps) 1086 0.94nshit it pattern length 2°5
Preambie tme (ns) 5
Setup tme (ps) [T 75 DCthreshold (@vi D) 0.1

Hold time {ps)

[™ AC threshold (dvi_AC) 0.15
DDR Spec Generator ‘ Import ‘ DQS jtter (ps) 100

Remoe | cony |

Run Analysis

\I Display Eye Disgram

Shaw Repart ‘ save ‘ Close:

Select DDR Spec

DDR Spec name

No |Data Rate (Mbps)

Setup Time (ps)

Hold Time (ps)

DC Threshold (V) AC Threshold (V)

1 800 125 150 0.1 0.15

2 1066 75 100 0.1 0.15

3 1333 30 65 0.1 0.135 I

4 1600 10 45 0.1 0135 |
Close

11

ol dt
=

Waveform |

New EDA Concept

4 b

DOR Result Report

meu_padgs0__mcu_nadgs0_mi
20 mcu_padqs0__mcu_nadqgsD)
E-[]  MCU_NADQSO
- u1_E4(0)
1 u204_B7())
B[] MCU_PADQSO
I u204_c7(i)
CE u1_p3(o)
mcu_ado
E-[]  MCU_ADO
I u1_F5(0)
1 w204_A2(0)
B0 meu_adl
E-[0 Mcu_aD1

-] U1_G3(o)
204_B8(1)
B0 ma

2
-0

-0

I

MCU_AD2
1M u1_G5(o)
U204_A3()
E-[]  meu_ad3
E-[]  MCU_AD3
=Wl ETTEREY

==

. MNet Name Mode Mame Setup Margin (ps Hold Margin (|3;Jﬂ
MCU_ADO U204 _A2 356 273
MCU_AD1 J204_B8 344 287
[X +040,¥: +140] MinY:-0.098, MaxY: MCU_AD2 Uqu_A} 366 25?
MCU_AD3 uz204_cs 348 287
MCU_AD4 Jz204_C3 356 274
Open save swveas ||| MCU_ADS uz04_p7 340 204
MCU_ADG U204 _C2 340 294
MCU_AD7 U204 _A7 354 283

-/ —/

Export Excel Display Eye Diagram | Close |
CenteringS £38t Margin &8~ | paliwog




PollEx Sl

4 ADD/CMD/CNTR Line Analysis

- DDR Control Line 2| Byte'l Analysis

ADD/CMD/CTRL Line Analj
I

Model
Signal Group ID
¥ DDR3_Address

Searm‘ Reset ‘

Signal Group 1D
SelectNet List

[ooR3_Address

Select Clock signal nets (CLK)

Net Name

/+|Active Driver Pin

Device Models

—
l MCU_ACK__MCL_ACKB

UL -

Device Models I

Select Address/CommandjControl signal nets

/+ Active Driver Pin
Sl

MCU_AAD
HCU_AAL

MCU_AALD
MCU_AALL
NCU_AAL2
NCU_AAL3
HCU_AAL4

U6 -
u1_4 -
ui_L4 -
u1_k2 -
uLLs -
U1_Ms -
U1_KL -

Device Models
Device Models
Device Models
Device Models
Device Models
Device Models

Device Models

<

Analysis Parameters
Number of random pulses for eye diagram

Clock speed (Mbps)

Setup time (ps)
Hold time (ps)

DDR Spec Generator

00 375.23ns  Git pattern style
1066

0.34nspbit it patter length

Preamble time (ns)

75 DC threshold (dVi_DC)

I Import l

1

I Dipiay Eye Diagram |

—FY

[ AC threshold (dVi_AC) 0.15

ADD/CMD/CTRL signal mode i ~

Close |

12

Run Analysis showReport | Save | ome |
SRR - i)
o0R spezame P
No |Data Rate (Mbps) |Setup Time (ps)  Hold Time (ps) DC Threshold (V) AC Threshold (V)
1 800 125 150 0.1 0.15
2 1066 75 100 0.1 0.15
3 1333 30 65 0.1 0.135
4 1600 10 45 0.1 0.135

W

aveform Vi

Waveform |

ol 1t
=

New EDA Concept

[X +261 Y +128]

MinY:-0.031, Max:

Open

Save

Save AS |

CenteringS =@t Margin & &2

S

| DOR Result Report

Met Name
MCU_AAD
MCU_AAD
MCU_AAL
MCU_AA1
MCU_AALD
MCU_AALD
MCU_AA1L
MCU_AALL
MCU_AAL2
MCU_AALZ
MCU_AAL3
MCU_AAL3
MCU_AAL4

MNode Mame
U205_N3
U204 N3
u205_P7
204 _P7
Uz205_L7
uz2o4_L7
U205_R7
U204_R7
U205_N7
U204 _N7
z05_T3
uz2o4_T3
uz205_T7

-0
2-00  MCOUACK
-0 u1_L2(0)
: I u205_17(i)
O v2o47()
- MCU_ACKB
-1 u1_t1(a)
e[l U205 K7()
B0 U204_K7()
mcu_za0
MCU_AAD
-1l u1_16(o)
-1 u205_H3()
-1 v204_N3()
meu_sal

MCU_AA1
1M u1_14(0)
vl 205 P7()
I uz04_p7(7)
E-[0  mcu_sa1o

=[] Mou_AAtD

el NP

meu_ack__meu_sckb_meu_sal
meu_ack__meu_ackb

m

==

Setup Margin (ps Hold Margin (‘}Elﬁ -

Export Excel

841 760
842 760
745 839
745 838 £
867 734
867 734
837 762
838 761
855 746
856 745
866 732
867 731
822 773 -

Display Eye Diagram

T o= |

Jump—Design Innovation | p ol I iwog
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PollEx Sl

€ Timing/Noise Margin Analysis

- Margin = Reflection + SSN + Crosstalk + Jitter

New EDA Concept
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New EDA Concept

PollEx Sl

0 Read Timing Budget 0] (DDR2-667 A}2j|)

Crosstalk

Data Group Trace Mismatch 15 15 ps - M/S: 7.1ps/mm, S/L:5.5ps/mm

SSN 80 80 ps - Power Trace &

Termination Mismatch(voH/voL) 15 15 ps Termination mismatch error that reduces the input eye.
(OCD calibration Z ==

Eye Reduction 50 50 ps Vrer Mismatch error, termination error, and eye reduction due to
slew rate differences between DQS and DQ

Jitter 100 100 ps 2%, 8, Corner Chip

Total Board Skew 300 300 ps -

DRAM output skew(tbQsQmax) 240 240 ps From DDR2-400/533/667/800 data sheet
(350/300/240/200)

DDR controller input skew 550 550 ps Controller Spec.

requirement(tdISKEW)

Read Timing Margin 10 10 ps Margin = Controller Requirement — DRAM — Board Skew

(DRAM out + Board Skew < Controller Requirement )

Jumo>Design innovation p ol I iwog
corporation
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New EDA Concept

PollEx Sl

0 Write Timing Budget 0] (DDR2-667 A}2j|)

Crosstalk

Data Group Trace Mismatch 15 15 ps - M/S: 7.1ps/mm, S/L:5.5ps/mm

SSN 80 80 ps - Power Trace =&

Termination Mismatch(voH/voL) 15 15 ps Termination Mismatch Error that reduces the input eye.
(OCD calibration & ==

Eye Reduction 50 50 ps Vger Mismatch error, termination error, and eye reduction due to slew
rate differences between DQS and DQ

Jitter 100 100 ps =&, 8 Corner Chip

Total Board Skew 300 300 ps -

DDR Controller output skew(tbQsQmax) 290 290 ps DDR Controller Spec.

DDR controller Output setup/hold 750 750 ps Assumes Center Align

DRAM Input setup/hold (tps/toH) Requirement 100 175 ps From DDR2 data sheet(400/533/667/800)
(150-275/100-225/100-175/50-125)

Write Timing Margin 60 -15 ps Margin = DDR controller - DRAM Requirement — DDR controller skew

- Board Skew
(Controller Output - Board Skew > DRAM Requirement)

Jump—Design Innovation p ol I iwog
corporation
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New EDA Concept

PollEx S

€ Margin distribution policy

- Do not have blind faith in a Design Guide from Vendor.

B Crosstalk B Crosstalk
B Iitter M b.l B litter
o Computer < cen15% obile -
m Reflection m Reflection
» Termination required » No termination(Except Clock)
» Net spacing: 3W » Net spacing: 2W
» Appropriate Decoupling Capacitor » Tight length matching

w2 esian moaion | POIIWOQ
‘corporation
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New EDA Concept

PollEx DFE

ST = Electric Rule 7|Ht 45 2 E.

MentorGraphics/Board Station™

Iuken/Board Designer™ PollEx DFE

Iuken/PWS™
PollEx DFE , \
pre-processor DFEI

PollEx DFE
running core

PollEx DFE ' DFER

ost-processor
s @ MS/Excel Export /

Jump2>Design innovation | p ol I iwog
‘corporation

PADS/PowerPCE™

PCAD/PCAD-2004™

PollEx PCB

17



PollEx DFE

& Data Transfer Method
Common Clock Method

New EDA Concept

Min CLK Period = Valid + Flight + Setup + Jitter + Skew
Flight Time restricts Frequency of operation

18

Driver TRACE Receiver
(oo | | [ |
i i
| |
Valid (T..) Flight (T, ' Setup (T..)

T T
i a

Clock Chip

Source Sync Method

Min CLK Period = No limitation theoretically
The skew between Tf_data and Tf_stb is important |

Receiver

Data ? :

Data Trace

Data Flight Time (Tf_data)

Strobe b :

Strobe Trace '
——
Strobe Flight Time (Tt _stb) i

am20550n moaten | polliwog
corporation



New EDA Concept

PollEx DFE

€ BUS

PollEx-DFE Input - [C:#0IT#PollEx DFERDFE_DDR_SemplewInputi#Full_Test_HDH.DFEST] == =

Check ltems:

- Trace length matching with tolerance.
- Via quantity.

- Trace width.

Bus

Check Item Category

[ HighSpeed -
[ AGND/Power-Net Clez]
+[] Approach GND
-] Approach Prohibition Y
[ Complete Shield
-] Copper Cross Over De
[JRouting Area Ratio
- [] Return Path
- [] Differential Pair Nets L
[ Diff-Complete Shield |=
- [ Differential Pair Net
[ Differential Pair Net2
Length & Width
Net

[ Component to Met Cle

[ Confrm Net Group Item Net Length Length | Start... Tolers... | Walue | ViaQty | Via Qty
[ connected Comp Bytel D_Bytel Range 20.88 [ Value 0.508 Max 2
[ connected Circuit Bytel D_Bytel Range 20.79 ¥ Value 0.508 Max 2
.[] Copper Area Ratio Byte2 D_Byte2 Range 30.11 ¥ Value 0.508 Max 2
[ DC Resistance Byte3 D_Byte3 Range 2946 v Value 0.508 Max 2
- [] GND Isolation CMD D_cMD Range 38.99 v Value 254 Max 5
ClLength CNTR D_CNTR Range 38.99 v Value 13.55 Max 5
Limit Approach et Ttem07 Mot Check 0 [ value 1} Mot Check 0
y = Ttem08 Not Check " Ratio ot Check
[ Net Group Shield
[ Wet to Net
-] Pattern Sharp Angle
[ Prohibit Connected Cc 4 »
- [] Serpentine
[ 5tar Connection
Ostub
[ Test Paint b 15
] . b
¥ Include Pass Data Point Tool...
Save... Save As... Load... Start Checking... | Close ‘
Item | Net Length Length | Start Component Tolerance Value Via Qty Via Qty Width

Item01 Not Check [ Ratio Not Check Not Check

Mot Check [

Min

Max
Range ~~ Design Innovation o"iwo
Longest Length sump 20658 P (=]=]

Combination Length -

19



New EDA Concept

PollEx DFE

¢ BUS2
- Routing symmetry between strobe and data is Key.

PollEx-DFE Input - [C#OIT#PollEx DFEWDFE_DDR_Samplewinput#Full_Test HDH DFEST] [=] @ = N'Et LE'FI gth ChEC k RDUt| n g ChEC k @

Bus2

Check Irem Category

Met Length Check Routing Check

1) Tolerance! 1) Inner Routing Ratio:

[IHighspeed -

[ AGHD/Power-iet Ciez Start Componert
] Approach GND VIA (S

~-] Approach Prohbition |
[ Complete Shield

~~[] Copper Cross Over De|
[ Routing Area Ratio
[JRetumn Path

[ Differential Pair Nets

" Ratio + Value & Ratio O Value

LI Diff-Complete Shiekd Length Check
B (Lo Min Range 0.254 i
= e g Min Value 80

Le
Net
[ Allowed pattern widt|
[ Antenna Va

Clsus

B Max Range 0.254

i C”‘”U””‘?‘it o Net g Item et Base et Fiter | Start Co... | Net Length Check | Ro 2] IF R-D Utln Q S"frmmEtr'fr

= Normal D_Byte0 D_DQs W (0,0%) cPuy 1) (@) 3)
= ViaymErm D_Byte(-1 D_DQS g (0,0¢) Py
= tem03 D_Byte2 D_DQS v (0,0%) i
L copper A ttemod D_Byte3 0Dgs W (00%) 2:' I; Max LEngth i5 o Ratio - ".'rE|L.IE
L]DC Resistance ltem0S D Byts0D Bytel D DQS M (0,0%)
[ GND Isolstion ltem06 D _Byte2D_Byte3 DDOS W (0,0%)
Item07 r

et ) . 3}V Width Check Max Difference 10
hm“”;‘:iam ange Net Length Chack : (1) Tolerance , (2) Max Length , (3) Width Check
et | [ v v gy Tolerance(%) 0
Star Connection I
stub 5
Infomation Via Check ==
Min Range = Base Met Length - "Value" L
Max Range = Base Net Length + "Value"
Max Length : Allowable Maximum Length

Vidth Check: If any of width are different £ Min f+ Max
base, it's fail. oty 1

save..|

Via Check

oK 2)¥ Via Symmetry

oK Cancel

=2 Desian innovation polliwog
corporation
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New EDA Concept

PollEx DFE

€ Differential Signalling

- Length matching between P/N signals.

@ Field of Coupled Line
o C Odd mode field Even mode field
Distance . - - T = -
A B RS Ao e ok ‘\-'-"/"l ,’\\ i Pl
N B e 2 el BN
¢ ’ ’ \
o b T T » b vy v«
. . Electnic field Electnc field
+1 I +1 A
Magnetic field Magnetic field

A, A’ = Distance of Différential PairNet to GND

B = Distance of Differential Pair Net to
Differential Pair Net

Item Net | Start Comp | End Comp | Filter Toleran... | Ratio(%) Segment Distance | Pin Escape TP TP Distance | Nut Shape Anti-Pad | Except Layer
Item01 I 80 [ Minimum Distance 0 L] Not Check

Item | Net Group | Filter | GND Net Group | Pin Escape | Via Escape | Net Clearance | Shield Distance | Tolerance(%) | Show Segment .
Item01 r

Jumo>Design innovation p ol I iwog
corporation
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PollEx DFE

€ Serpentine

22

- Routing symmetry between strobe and data is Key.

Layout conmderr_a,t?y

—--i_._

Trace Symmetry & Matching
|
= No matching needed pair-to-pair

= Match each differential pair per segment
v'"Match overall length < 5 mils (recommended)
v’ Symmetric routing for each pair

Preferred L
matching O/_

Matrfh 'Y °
near — < 45 mils
mismatch

New EDA Concept

N lI 7] n A E

.______,mrrrrnﬁ;i;_

m—-...{___ Layout conmder&tﬁﬁ

Betfids and Small Serpentines

= Avoid tight bends

v'"No 90° bends; impact to loss
and jitter budgets

= Keep angles >= 135° (a)
Maintain adequate air gap
v A >= 4x the trace width

Lengths of B, C >= 1.5x the
width of the trace

C A

9 ol
= A|temat|\,e = Serpentines length is at least
matching 3w for jog
PCI-EIG APAC D Confenes Cooyright © 2004, FCHEIGE, All Rights Reserved PCI-EIG APAC Developers Conference Copyright © 2004, FCHSIG, All Rights Reserved 12
Item Net Filter Start Component Symmetry Check Bending Shape Check Serpentine Shap...
Item01 [~ [— r
Differential Refieiics
| E— o P signaling ~ — = —r—r—i—i— 3
— rem— scheme

N & \ ]

N \\ Jump2>Design innovation p ol I |wog



New EDA Concept

PollEx DFE

€ Serpentine

m—-—-‘___ Layout considerﬂ&?g
AC°Coupling Caps
» Size: 0402 best, 0603 ok Ba—
= Mo 0805 size or C-packs A T T
= Symmetric placement best - L
= Cap size: 0.1uF best —r 51 F
* Same sizes for both D+/D- \‘ ending Shase A|B C D
= Cap location: H
v"Along Tx pairs on system board E G
v'Along Tx pairs on add-in card
i Berpentine Shape Check
&

symmetry Angle W [Lengthi Check : A<B=C=D(W} [2
[+ Length2 Check : E=F=G(W) 3
Symmetry Check ) )

B [ Max Serpentine Height : H(W) 1

W Serpentine Start Position Check = 5 _
Bending Shape Check ¥ Max Serpentine Length Check : |2.94

¥ Discrete Component Symmetry Check : |0.127 ’37
"’ W Max Serpentine Spacing : 51(5) |2
V¥ Via Symmetry Check : 0.127 ¥ Min B(W) 2
q 3 ¥ Serpentine Angle Check 133
¥ Component Existance Check o T
¥ Min Angle 135

Jumo>Design innovation | p ol I iwog
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New EDA Concept

PollEx DFE

¢ Ground Barrier Effect

- Audio signal needs ground barrier in order to prevent noise coupling

4 : N )

4 | : !
z, L SP ; /5’ G <+ |
4 - — — y'a _
Aggressor Victiy AQgressor Guard Vicslar — 2 —
N 018

/ ! 7 £ , ,
4 4 ' / / ' !
£ 4 { 7 4 / ’
’ . / .
,5, tad b ik = [ 25 A S 1
e 5 . : s 2 h E I —
Aggressor Victim \garessor Canrd Ve

NEXT coefficient= 0595 NEXT coefficient = 0055

_ AN R
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New EDA Concept

PollEx DFE

& Limit Approach Net

PollEx-DFE Input - [C#OIT#PollEx DFERDFE_DDR_Sample#input#Full_Test_HDH DFEST] ol & ==

Check Items:

* |- Separation between Netl and Net2.
e | - Ground barrier existence.

- Ground barrier minimum width.

Check Item Category

- [CIHighSpeed -
- [] AGND/Power-Net Clez]

w[] Approach GND
-] Approach Prohibition
-] Complete Shield

-] Copper Cross Over De|

0
0
0
Q
0
.1

Ear_M 0.14

TIRIRIRIRIRIRIR
o
o
i
@
L e U

[ pifferential Pair Nets

[ Diff-Complete Shield |=

e

- et Allow Distance I I I l I I
v [] Allowed Pattern Widtl|
-] Bus2

[ Component to Net Cle

[ Connected Circuit Inner Sense+  Sense- 0.2 Inner 0 1]

] Copper Area Ratio Outer Sense+  Sense- 0235  Outer 0 0

0.2

Cltength Outer_PE Sense+  Sense- 0.235 Outer 0.5 0.5
] U‘}Tf"_{nwm e Earphone  Ear_p Ear_N 0.8 ALL 0.5 0.5
- [] Pattern Sharp Angle

[ Prohibit Connected Cc ] i D

O stub

1 Tact Point =

[ Routing Area Ratio
[ Retum Path
tial Pair Met
[ Differential Pair Net2
[ Length & Width
-] Antenna Via
-~ [J8us
[ Confirm Net Group Trem Netl Net2 Distance | layer |PinE...| V@aEs... Net 3 | Min Width
[ Connected Comp All Sense+  Sense- 0.235 ALL 0 o 1]
1 0C Resistancs ALL_PE  Sense+  Sense- ALL 0.5 0.5
GND Isolation Inner_PE  Sense+  Sense- Inner 1 1
-] Net Group Shiekd emiis AL
«[] Net to Net
[ serpentine
[ Star Connection
Pl m v
— | [ Point Tool...
Save... Save As... Load... Start Checking... | Close |

Item | Netl | Net2 Distance Layer Pin Escape @ Via Escape Net 3 Min Width
Item01 [ ALL [
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New EDA Concept

PollEx DFE

€ Power Integrity
- Power/Ground Bounce, SSN/SSO

T e e

Timing push-out =

|
d |e |~ V= N Leff _— seen at the end of a net
dt

Ground bounce Noise

/
VRM Time
5§ Leff (Lead)

Chip

—
Leff (Trace) ﬂ

VdC—s s r

Ground >

Memory
GND Power Supply
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New EDA Concept

PollEx DFE

€ Problems by Power/Ground SSN

a N g =Y
Logic Failure EMI
( .
Power
Ground j
& )
- N
Timing Delay, Skew Coupling to Signal Line
-

EavEeav)
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New EDA Concept

PollEx DFE

€ Star Connection
- In case of sharing one capacitor, connection should be isolated .

Start Component

~0 N
Connected Component —/

N
>a.

IH)

Itemn Star Component Connected Component Check Met
ItemOl
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New EDA Concept

PollEx DFE

€ GND Isolation

- ESD discharge path should be isolated and direct connect to main ground.

GND Isolate

This block dixgram of the Bolatken amplifier freen Figure | shows how O ingul and
auput sectians were gahvanbcally Sokyiad by awe makched basrier capaciuas ermbedded
tntn the plastic body of the package, Operation Is deccribed in the text,

Itemn Check Pins MGHND-Count GMD Isolation Via Location Distance
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New EDA Concept

PollEx DFE

4 Component Direction
- Check passive devices’ placement angles.

D1 |
P v, Vv
cc 8
Veo | Leq 0
N
N N out
N TX4 X3
i—ERREcs esscsssseee
= TC3 C52 ' FEREEEREEREEEER)
INTZ 5> Vss Vs T XY
i l ' EEXEEEEEXE
N2 L 5— eecececosese
' EEXEEREEEE
" Wte | X EEEEXEKEK
T Vee cc
=c2 X T EXEREEEXE
IN & ouT| LA L L L Start Comp | Net1 | Compl | Anglel | Het2 | Comp2 | Angle2
= o8 fEeS S eesee CPUT | T | LI 0 | ne | Lo 0
o4 e 8 CPU1 ™3| L3 T L4 o0
-i. Vss Vg Start Component
Item | Start Component Angle Metl Compl Met? Comp2
ItemOl
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New EDA Concept

PollEx DFE

€ Expectation for PollEx DFE

Post-Design Process
Consiraints

Minimize
Design lterations

400

=

Consider engineering faults in early design stages.
- Accumulate Knowledge for Engineering.

- Save Time-Consuming Cost. (Time to Market)

- Get Superior Competitive Power to Competitors.
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Thank You !

www.polliwogeda.com




