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Designing DDR Right
EXN—RIEREE, 7JO-F

Simulate DDR Interface
Altair PollEx SI

Verify DDR Interface

Altair PollEx DFE and DFE+

Right The First Time
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Q&A
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DESIGNING DDR RIGHT
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DDRS DRAMDiE{E

T RREDENNESAARI—T> (FIZFI / OBFELAIL) OffE/INCED. DDRA>A—J11 D55t EEEICRRDE S

Released 2000 2003 2007 2012 2014 2014 2020
Transfer Rate 200 — 400 MT/s 400 - 800 MT/s 800 - 1600 MT/s 800— 2133 MT/s 1.6-3.2GT/s 1.6-4.2GT/s 3.2-6.4GT/s
Densities 128 Mb -1 Gb 256 Mb -4 Gb 512 Mb -8 Gb 4-32Gb 2-16Gb 8-32Gb 8-64Gb
Prefetch 2n 4n 8n 8n 8n 16n 8n/16n
Clock Differential Differential Differential Differential Differential Differential Differential
Strobe Single Single/Diff Differential Differential Differential Differential Differential
Supply Voltage 2.5V/2.6V 1.8v 1.35V/1.5V 1.2V/1.8V 1.2v 1.8V/1.1V 1.1v
Technology SSTL-2 SSTL-18 SSTL-15 HSUL-12 POD-12 LVSTL-11 POD-11
oDT No Yes Yes Optional Yes Yes Yes
)\ ALTAIR
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EENSIUEED

AREATE
> A1V DREMR

v

v

CLK < Addr/Ctrl/Cmd
DQS < Data/Mask

v CLK < DQS

» SI & Timing parameters

v

v

EZXAHYA9)- JEDEC #l#9
FuAHFTAL)- Controller®l$

IREEE RE{E
> AJE-4>2

v NZ, AN, II=T, 7I7L>3v)L
~y

> hyJVU>J / o0ozb=9
v FEXT, NEXT, Jitter
» ACC Termination & DQ ODT
> Process-corner (typ/slow/fast)
> RBLZIER
v Return current discontinuities
v" SSN, Ground bounce

v DC IR drop
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YV V VvV VY VY V

Rise and fall times

Slew rate derating

DQ ODTs

Vref training

Data Bus Inversion (DBI)

Read/Write leveling & bit
calibration

> 936469- 1T & 2T

>

Single-die & Multi-die DRAMs
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DDRA Y9 —-JIA AmBEL7IO—F

BEFEO70-F
za::rr:z:: Plzl::i?\g Routing & Clean-up (Critical) Routing & Clean-up gzaer:'-bl:e’:
oo _.______BasicDesign Rule Cheds (Geometrica ~ECADTool ___________________________|
—
Altair ¥31b—-33>RUI>7'0-F
F:gl(a:aeITz:: Plzf:i?\g Routing & Clean-up (Critical) Routing & Clean-up g(h(esaenr-bue’: ¢ Time Saved

o

5 Mins / Iteration Advanced Geometrical Verification (PollEx DFE) #
30 Mins / Iteration Advanced Electrical Verification (PollEx DFE+) ﬁ
1 Hr / Iteration DDR Simulation (PollEx SI)

r
1
1
1
1

0 Verification

a Analysis (coarse)

e Analysis (fine)

Other SI/PI Simulation

_____________ ——

| NP )
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7 O—-FREDLLE

19L—23a>0iEm IREERFRE EETHIREIEA REDH LSS R R
Typ. 3E-6ED(15L—23> 1-3 B/ 19 —23> Reflection, Skew, XT, SSN, etc. BANRIS-ERERkT BEELEFFOH

Altair®>=1L—33> NI > 7 0-F/53%

19 —>3 S D%EHE BEIRAME—T SEIELTHHED BEAISREET HNLYTsE{E
3DOIDERRTIO—-F BEfF1/3%%E1 =L TEREDZDEILDFEICTFIVY SHAE CHRBRUELE IRTEIREEL . EERBOZDUET
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SIMULATE DDR INTERFACE WITH POLLEX
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PollEx S
(

*

Altair Spice T3> 2.5D BEM Solver for Transmission line IBIS, SPICE, S-Parameter, RLC
3D FEM Solver for Vias & Linear Device Model¥fht

Time Domain Analysis Frequency Domain Analysis Pre & Post-layout Analysis
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UltraSCALE

FPGA
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Acron

241.3 x 139.7 mm
16 Layers

Cadence Allegro 16.6

4 x 4Gb DDR4
P 256 Meg x 16
1866 MT/s
SDRAM
J\ ALTAIR
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PollEx SI DDRx ¥=Z1b—->3>9-47J0-

i
1
A

1S
il
e Ex
6

Setup|Margin: 293 ps
Ho1di‘ril'1argg 217 pE

N4

Import design

Setup stack-up

Assign models

Create net groups

Review results
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VERIFY DDR INTERFACE WITH POLLEX
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PollEXDEXRRE ST —- 70—

Constraints

SIEMENS cadence

M ZUKEN' a Preprocessor Rule / Template
AUTODESK
EAGLE DESIGNER

Reusable Settings
* DFxI Input file

(coe++) '2'ggc1

PollEx PCB DFx Checker

ECAD Interface

Post Processor mmmm = -DFXR Result file

e

Excel Report with
Snapshots
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PollEx DFE
Check Design For Electrical Validity

*  JL—ILR—XIZ& BSI,PLEMIDOIRARE L EDSIRE

v BRBIRMIXFRETEARRE TR
BRAGERTHERASINATVWIEAEMF T v I IL—IL
A—HHRA2 I A XA[EEHEMS Excel 7+ —< Y fTOHE A
HEEDAD/NyFavT U R

*

33

S

A X4

33

S
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68 Rules, 7 Sections

DFE Built-in Rules

High Speed

Differential Pair Nets

Net

Power

Component

Board

Filters
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PollEx DFE - Bus

» DDR Address and Data buses
> I=F1>J0—8M

v R f&EZSED)

v )\F—->iE

v Via #%
> MROD—-0EERS

v TAS—FI1->

v Y-

v T-Dl
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PollEx DFE - Differential Pair

> EHRVOIESE-RIAX%LE
v Z2MO=-J&70vo1y b

> BEERNGA-S || sance
v -V 7 SO A(GFREESD) O
v TR (%)
v FEERYRETANRAIT S
v FYNEZR [ RyIR=207>F )\ R

o
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PollEx DFE - Serpentine

> ZEBREHOIETEVE—F/ A XZHHLE

I
U I

L
51
% | Ham e
¥
E B g

Serpentine Shape Check

[¢ Lengthl Check : A=B=C=D

fv Min Length2 Check : E,F,G(W) 3

W Length2 Check : E=F=G

[# Max Serpentine Height : H(\W) ¥
W Max Serpentine Length Check: |2-94
[# Max Serpentine Spacing : 51(5) 2

W Serpentine Angle Check 135

Serpentine Shape Check

Common Mode

Angle

B

Bending Shape Check

W Min ALW) 4
¥ Min B{W) 1.5
¥ Min C{W) 1.5

¥ Min Angle 135

Bending Shape Check
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w® s n e | Serentine Shape Check
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Start Component

Bending Shape Check

Routing / Via Symmetry
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Net Group 1

Grouped Routlng Check

Shielding Symmetry

+— Each Pin Length

I Each Pin —
1 J Result View
\/\ Length = A+B+C

Number of VCC pin having decap
Ratio = x 100
Number of all power pins in component

Decap Placement & Routing

Antenna Area

Via Coverage

Antenna Area

(%)

Coverage

Radiating Copper
J\ ALTAIR
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PollEx DFE+
EXMNRBIEDADEELEKE

9 Rules, 2 Sections

HEBESIIREES ZTA(SI, PI)

5 2 DOBRITY SV HRIEY -ty oA —
v BAPNRMETIRERNRMERRE
- B0 (pS), BE (mV) MK, 158, AR (mm) e
< DFELS—¢iHBASHEREZNMAE Timing Margin

Power Integrity

IR-Drop

Loop Inductance
. PDN Impedance

Analysis Result
J\ ALTAIR
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Y MEADAF1—ZHEE

PollEx DFE+ - Timing Skew

» Bus Skew

v 29N -T%E0

v DQS+/- < DQ/DM

v' CLK+/- < Add/Ctrl/Cmd
» Differential Pair Skew

v DQS+ < DQS-

v’ CLK+ ¢ CLK-
> BAIFHRAF1-LEBRNAT1-DOIEEBEMRZHEERLES
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Allowable maxi

Loop Inductance PDN Impedance
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THANK YOU

altair.com
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