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SIMIeCS

- Background —

B Sintecs Is a leading European electronics design
services company

® Unique expertise in highpeed board design and
analyses

m Offices
® Hengelo, The Netherlandsi¢ad office)
® Minsk, Belarus
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SIMIeCS

« Market Trends -—

® Shorter time to market

® Higher complexity
B Gigabit IO interfaces

B high-speed memory interfaces
mE.g. DDR3 @ 800MHz

B Higher density
BEBGAGs > 1000 pin
® HDI technology

® Cost reduction
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= [Traditional HW design flow: —
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SIMIeCS

= Why Is this design flow not optimal? «—

® Verification starts when first proto is ready
B Trial and error approach

B Propagation delays no longer negligible (DDRXx, Gbit 10)

This requires a new Design flow approach !
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Schematic symbols | Footprints | Simulation models (SI/PI/ Thermal / Timing)

Ther

explore

PCB PCB
Floorple Routin

Final

produc

PCB Technology | Electrical constraints | Physical constraints

11t November 2010

www.sintecs.eu



http://www.clker.com/clipart-2890.html

SIMIeCS

= Sintecs design flow approach:

® Design For Manufacturing and Assembly (DFM/DFA)

m Start with SI/ Pl / Timing / Thermal exploration in early design stage
m All Sintecs service activities are early involved in project

B Results in:

® Shorter time to market
B First time right
B Higher quality products
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= Sintecs design flow: —

| Schematic symbols | Footprints | Simulation models (SI/PI/ Thermal / Timing) |

-
-~

~ -
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= Component database S

Design For Assembly (DFA)
®  VPL Manager

Creation and verification of;:

- Schematic symbols

- Footprints ~ﬂ vSure

-  Parts
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= Component database —

IBIS models: ié’§

® Verification of simulation models (1BIS Development Studio)

Step 1. IBIS golden parser

Step 2. Graphical inspection

Step 3. IBIS quality checks

Step 4. Simulation with standard test load
Step 5. Compare with measurement result
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IBIS models:

Component database

idis

® Verification of simulation models (IBIS Development Studio)

Graphical
Inspection with

an IBIS model ~ |

viewer

IBIS Golder
parser check

{T3Ele Edt view Tools [BIS Chart Window Help

=L RINEIE G EEEEERT
wiorkspace =
=[5 Workspare Puilup
= [%3 igsample.ibs
1815 ver] 125 mA—]
[File Mame]
[File Rev] T8 G
[Date] 85 mA—]
[Source] 65 mA—]
[Motes] 45 mA—
[Copyright] |
[Disclaimer] E3 Y
[Companent] 1Q_SAMPLE 5 mi—
= mq

[Yoltage Range] -35 mA—|

[Temperaturs Range] _
J% [Pulup] S5 mA
1 [Puldown] 75 mA—
13 [Gnd Clamp] 95 mA—
1 [Power Clamp] -115 ma—
6 [Rame) 135 |
}i [Rising waveform]
{ [Falling Waveform] 155 mA—

5 [Mod] SAMPLE N RS T T T T T T 1 T T 1 T T T 1 T 1 I
g[Mode\]SAMPLE_OE 4 35V 3V 25W 2V A5 Y 500 my 0% 500 m 15Y 2W 25% 3V 35Y 4V 45V 5V E5Y BY BEW TV
[End]
{7 Modsl Library Typical [N Minimurm I tteodimurm [
1 Template Library
[ I rextuiens {7 Chart View

x| IBISCHES v5.0.0
NOTE {line 94) — Pullup Minimum data is non-monotonic
NOTE {line 96) — Pullup Typical data is non-monotonic
HOTE {line  97) - Pullup Mamimum dats is non-monotonic
HOTE ({line 147) - Pulldown Hinimun dats iz non-monotonic
HOTE {line 149) - Pulldown Typical data is non-monotonic
HOTE {line 150) - Pulldown Haximun data is non-monotonic
Errors : 0

File Passed

Cutput Windaw

>

Ready

Ln 57, Col 1

-0,876268 ; -0,03319
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SIMIeCS

. Component database

s W
IBIS models: ,éﬁ§
® Modification of simulation models (IBIS Development Studio)
Component editor - MT411256M4HX il
|] [Fin Mapping] ] [Bif Pin] ] [Series Fin hiapping] ]
~ General
[Component] [Package]
IBIS versiory Typ: tin: [LETS
o Timing location: |D|e | R_pko: |282.45m |222.F4m |441.14m
B Add specific parameters for: o r— L[ [ o
Manufacturer: IMlcrnn Technology, Inc. C_pkag: II] 33pF II] 21pF II] 53pF
Package Modsl, [+46c_3411p5_pkg =l

- Timing simulation S -
Fin | sighal_name | model_name | F_pin | L_pin | C_pin | -
Al WSS GMD 4295 0.35nH M

- Component package (BGA) b o P |
A3 MC MC
AT MF MF_INFUT 226.89m  T.4nH 0.27pF
AR WSS GMD 276.93m  1.67nH M
A9 VDD POWER 29.6Bm 0.27nH 5.38pF
EB1 WSS GMD
B2 WSSH GND 2M.7m 2.08nH M
B3 Dan ule} 2361m 1.48nH 0.29pF
B7 Cibd DM 22274m  1.36nH 0.25pF
BS WSSH GHD 99.9m 0.92nH M,
BS WDDQ POWER 146.16m  1.32nH 1.2pF
1 WDDQ POWER 120.8m 1.19nH 1.11pF j
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= Sintecs design flow:

I PCB Technology | Electrical constraint | Physical constraints |
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= Design Constraints —
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SIMIeCS

= Sintecs design flow: —

< N _ C
Design S Detai
e
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= Design exploration —
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SIMIeCS

= Design exploration —

= HyperLynx - Linesim v8. 1 - [Untitled.ffs - PDN Editor] -1ol x|
T File Setup Edic Yiew Models Simulate ST Simulste PI Export  MWindow  Help =& x|

EC | mle| &) o | B 2|o0E|#| 0] k] | 5| e e 2]
= -||:||- “al“ml@l_ﬂ@l DIOlﬂllﬂlﬂﬂl E=

Edit Decoupling Capacitor{s)

Power Integrity: e oy

Prefixi [C start#i[1
R —
et |By Size =
. . Areat [Rectangular frea ¥ -10,-1.1
.
size: [& «[6 Edit Maunting Scheme. .
Define optin 1al:

CRtch———— | ~Connected Layers:

sfoe [ =] wia 1: [BoTTOM -
¥: [o-0go0000 [om ~ viaz: [1op -

LIL

[ hrea

Model
Left: | 11 cm | =0, 1uF, ESL=330pH, ESR=25mOhm
Battom: [6.2 N Assign Model... | Remove wodel |
Right: [ 10,4 em = Hink
"T

Layer stackup (power planes)
Decoupling capacitor types
Number of decoupling capacitors | S TR _

: ! N B o
Capacitor mounting strategy e AESLELLSLLIEL ¢

o @

3.7.08
ok | cencel | Hep |

LE_Gnd2 Ll_l

Substrate —————| [z=018.600, Y=008.800em  lcap [num 2

Hyperfynx’"

picture or press “Edit Mounting Scheme. .. butkon
To place rectangular via array dick-and-drag rectangle using mause
or enter coordinates directly,

o edit Decoupling Mounting Scheme right-click on the scheme
Top: [5.8 om >

Substrate ——————|
L& P2 ——————|
Substrate

L9 Pt ———|
Substrats ————
L10_Sigd ————/|
Substrats —————/|
L1 _Grd3
Substrate
L12_5ig5
Substrate

L13_Prd
Substrate
L14_Sigh
Substrate
L15_Gnd4

Substrate
Bottom

Total thickness = 2484 6 um
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= Design exploration

Thermal conditions

Define optimal placement

Check for PCB Hot spots

.
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Design exploration

Pre-placement

ooR3

B B4M x 16 bits

- BP1 FLASH scursrs.
- NAND FLASH 4x)
- PLATFORM FLASH
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Design exploration

Final placement
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SIMIeCS

= Sintecs design flow: —

l .
l PCB Technology | Electrical constraint | Physical constraints |

~ -
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= FPGA pin optimization —
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SIleCs

DDR3 Fly-By-Routing topology:

DDR3 Fly-by Topology

| Simplified Stub Design with Reduced Length |

-
DATA and STROBE COMMAND
(DQ, DM, DQS, /DQS) ADDRESS

MEMROY

CONTROLLER

A Simplified DDR1, DDR2 and DDR3 Topologies
liustration: Ryan J. Leng
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= Sintecs design flow: —
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= Post Layout Sl verification —
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Sintecs design flow:
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