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PCB level Sl tools and strategy

= Definition of HSD

= Static Timing Analysis for DDR

= Pre-route simulations (Scan the design space)
= Routing Rules development for CAD

= Full post route simulations

= Summary



What Is High Speed Design?

Getting the right data

To the right place

At the right time




High Speed Design is the study
of analog effects on Timing

= Component timing (process)

= Voltage

= Temperature

= Package & PCB routing lengths

= PCB manufacturing variations
(Z,, loss)

= Reflection/Overshoot
= |S]
= SSN/SSO

= Crosstalk...




High Speed Design

Constraint-Driven Design

Static Timing Analysis Signhal & Power
Integrity Analysis



Audience Poll #1

Votes

Less than 200MHz
DDR2 400-533 Mts
DDR2 667-800 Mts
DDR3 800-1066 Mts
DDR3 1333-1600 Mts
No Active design
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Timing Budget for DDR2
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Develop a Static Timing Model

Clocks and
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Connectivity
& delays




STA for DDR2 is based on vendors datasheet
(which are JESD79-2C based)

. 256Mb: x4, x8, x16 DDR2 SDRAM
Mcron AC Operating Specifications

Table 48: AC Operating Conditions for -3E, -3, -37E and -5E Speeds (Sheet 4 of 6)
Notes: 1-5; notes appear on page 125, VDD = +1.8V 0.1V, VDD = +1.8V 20,1V

AC Characteristics -3E -3 -37E -5E
Units (Notes

Parameter symbol| Min Max Min Max Min Max Min Max
Address and contral
input pulse width for YPw 0.6 0.6 0.6 0.6 ek | 37
each input
Audlcly s e orvirol Ys, | 400 400 500 600 ps |6, 19
input setup time
Address and control t
input hold time H, 400 400 500 600 ps | 6 19
Acldress and control s, | 200 200 250 350 ps |6 19
input setup time
Address and contraol t
input hold time 1Hp 275 275 375 475 ps | & 19




DDR2 Timing

= Data Sheet Timing is with respect to a specific load
Reference: 25 ohms to VDDQ/2
Timing measured to Vref

= Device timing is measured with respect to thresholds
Dependant on operating frequency
O type used (DM _INPUT_533/DQFULL_533, INPUT_533(ADDR)
Specific edge (Rising, Falling)
Slew rates of the signals



Data Sheet Timing and Interconnect Delays

Driver Reference Load

Pl =

System Net being Analyzed

“‘Start” Time  “Stop” Times

= |Interconnect delays from

simulations have start and
stop times

Start times are based on
output timing specs

Reference loads and
voltage levels

IBIS Vref, Cref, Rref,
Vmeas

Stop times are based on input
(setup/hold) timing specs

Measured at defined
voltage levels and slew

" W SiSoff



DeVice timing (DQ Signals) Note: Guard bands not shown

Max Delay

Quality
= A rising edge must:
Start below VIL_DC

Min Delay

Switch through VIH_AC S e
Settle above VIH_DC _j Ve
S| View
Timin

DQS -

= MIN delay measured at first crossing of
VIL DC

Used to compute hold margin
JESD79-2C, page 96, note 21

= MAX delay measured at first crossing of
VIH_AC Timing Spec View
Used to compute setup margin
JESD79-2C, page 96, note 20

N\ SiSoff



Timing files to implement STA

# 667 DDR2 parts running at 667 DDR2
ADDCMD_SETUP =0.200
ADDCMD_HOLD =0.275

CTRL_SETUP = 0.200
CTRL_HOLD =0.275

DQ_SETUP =0.100
DQ HOLD =0.175

tQHS_SKEW_MAX = 0.340
tDQSQ_SKEW MAX = 0.240

#DQ Write timing
SETHLD DQ *TO RDQS DQ_SETUP
DQ_HOLD

SETHLD DQ *TO F DQS DQ_SETUP
DQ_HOLD



DDR2 Slew Rate Derating

= Baseline setup/hold requirements are based on specific
voltage and slew rate conditions

= System slew rates rarely conform to measurement conditions
Loading can vary widely within the same system

= DDR2 slew-rate derating defines adjustments to setup/hold
specs based on actual slew rates of input signals

XX XX

N\ SiSoff

1

Pin




SiSoft’s Slew Rate Methodology

= Device setup/hold times based on nominal (base) values

= Derating tables converted into independent derating values
for DQ and DQS nets

= Derating info included in simulation models — measurements
& adjustments are automated

\ DQ Vref->AC Slew Rate [SiSoft_Derate_Max |

‘ DQ DC->Vref Slew Rate -[SiSoft_Derate_Min ‘

Table 29: DDR2-667 ‘I'.'IS, 'DH Derati Values with Differential Strobe
MNotes: 1-7: all units injps

= | Das, Dast pifferential Slew Rate

Slow | 28Vins | 24 Vins | 2oving | 1.8vms | 1.6Vins | 1.4Vins [ 1.2Vins | 1.0Vins | 0.8Vins

(Vins) |A'DS|A'DH|A'DS|2'DH] A'DS | A"DH] +'DS|A'DH | A"DS | A'DH | A'DS | s'DH| A'DS|A'DH | 1'Ds |A'DH] A'DS | A'DH

| 2.0 'Il')fl 63 100 | 1'."_3 100 | 63 1_12 75 | 'IZld H_it ] 'I:H:'h 99 14? | 'I'I.'_E | 'I._fi[J ] 12_:? 1?2 135 |
i5 |67 2|67 | #2067 | 42§ 79 | 54 |01 | 66 | j03 | 78 | 115 | 00 | 757 | j02 | 930 | 14}

1 10 [1] [1] 0 | 0 (1] { 12 | g2 | 24 24 36 36 48 | 4_“ &0 EJ 72 ?21
09 | -5 |-14] -5 |—14] -5 | -] 71| ¥ | 19 | 10 | 31 | 22 | 43 | 34 | 55 | 46 | 67 | 58
08 |3 [-31 ||| - [ %[ v [ 7 [ 5 [3 [ 7 [ 47 |28 | 58 [ 41 |
07 | -22| 54 | 22 | 54 -2z | 54 1A | —42\| z | -30 | 14 | 18| 26 | 6 | 38 | & | 50 | 18 |
.6 =34 | 83 | =34 | =83 | =34 | -83 —221 =71 %\ =10 | =59 2 47 14 | =35 26 =23 38 =11 |
0.5 =60 | =125 | =60 |=125] =60 |=125§ =48|| =113 |\=36 | =101 | =24 | =89 | =12 | =77 0 =65 12 -5_3?

|04 |-100|-188|-100 | -188] -100 | -188] -88 _l'mi\{ﬁ | =164 =64 |-152| =52 |-140| 40 |-128| -28 | -116 |

/

Nominal slew rate row and column

‘ DS DC-=AC Slew Rate |SiSoft_Derate Max

‘ DQS DC->AC Slew Rate -|SiSoft_Derate_Min ‘ \q . "
e Oio0ft







PCB component placement

DDR2 DIMMS

Memory
Controller




Topologies for current placement

ddrZ_controller ddr2_sdram_c
ddr2_sdram
pas

freescale
MDOQS[[8:0]] W2 slot1 W1 slot1 W2

mhb_sl_55ohm_diff mod_ms_60chm_dif... mod_ms_60chm_dif...
$MB1 1EADIMN MB MoD 0.120in 0.80in
%7 slot1_RstubZZa

. 22.0hm

slot1_RstubZZh
22.0fm ddr?_sdram_c1
ddr?2_sdram
W3 Das
mod ms_60ochm_dif...

i adderd_1L 1 addernd_a_reg e ek_1L i ek_a_m M ck_a_re
P ek _a_sdram_20 | Mo 10 | Mo a0 | P etr_a_reg 4 | P et_a_reg_sL | M drm 1R | M ag 1R | M dgs_1R |




Extracted Topologies add sweep variables for
Cad constraints, and select ODT settings

E addcmd_1L E addemd_a_reg E ck_1L E ck_a_tb E ck_a_reg
P ck_a_sdram_20 | Petn 10 | Pt 20 | P¥eti_a_reg 41 | T¥et a req 5L | f¥dm 1R | ey 1R | T8 dgs 1R |
Sulutmn Space:
Transfer Wariation
[ et Variahle: Type: Group: YWalue 1: Walue 2:
oA Ty FrCo e TETTTT e o R B e R =
ck_a_reg FTLA Wy Length length FG_A CK_REG_TLI FG_A CK_REG_TLI —

ck_a_reg FTLZ

wiength  |length $5_A CK_REG_TL2 $G_A_CK_REG_TL2
Resistance [termF - $G_A_CK_SDRAM_R1

-F'
sTL0 e $G_A_CK_SDRAM_TLO
sTL $G_A_CK_SDRAM_TLT
_W Length  |length §G_A_CK_SDRAM_TLZ
R -0t lenoth $G_A_CK_SDRAM_TL3




Scanning the design space

= Sweep topology from 2 inches to 3 inches
= How does this change the timing? TOF [400ps, 600ps]
= Allowable tolerance = +/- 500 ?

= Well



Verify the pre-route timing across case

Rmin Etch Rmax Etch Fmin Etch Fmax Etch
Setup Margin Delay Delay Delay Delay
(ns) Hold Margin (ns) (ns) (ns) (ns) (ns) Transfer Net
0.037 0.784 1.331 1.71 1.331 1.71 | DQS_ECC_2R_2Slot
0.153 0.585 1.206 1.616 1.205 1.614 | DQS_2R_2Slot
0.828 1.01 1.037 1.511 1.072 1.412 | Pre_reg_cmd_slot1
0.807 1.03 1.153 1.675 1.189 1.575 | Pre_reg_cmd_slot2
0.375 1.127 1.154 1.907 1.195 1.748 | Pre_reg_CS
0.617 1.006 1.033 1.865 1.067 1.744 | Pre_reg_addcmd
0.344 0.232 1.132 1.795 1.143 1.741 | DQ_2R_2Slot
0.395 0.305 1.293 1.662 1.294 1.603 | DM_2R_2Slot
1.223 1.411 0.827 1.244 0.771 1.312 | Post_reg_addcmd_LB
1.169 1.255 0.756 1.34 0.623 1.376 | Post_reg_addcmd_RB
1.442 1.228 0.701 1.091 0.615 1.08 | Post_Reg_CTRL_4L
0.875 1.356 0.819 1.592 0.733 1.656 | Post_Reg_CTRL_5L







Audience Poll #2

* How do the rules get into your designs?

Cad engineer enters them

HW Engineering enters them in the cad tool
Rules flow in from the schematic from HW
Added via 3rd party tool (Cad or HW)

Other Methods?



Define rule sets to meet Timing

1/O
OoDT

Driver

Driver
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Controller

1/0
oDT

Driver

Driver

Comp.
I/Os
oDT

Comp
Drivers

Match +200 £ 20 mils to DQSx (within a Byte Lane
DQ, DM

Addr, Cmd Match +1000 + 50 mils to Main_Bus

Control Match +200 + 50 mils to Main_Bus

Match -185 + 20 mils to DQx
Match +800 £ 250 mils to Main_Bus

DQS# DQS is target net for each Byte Lane
CIkO is target net for both
Clocks Clock_Bus and Main_Bus

Clocks# Match £ 10 mils w/in pair
Match + 20 mils w/ other clocks

Match 0 + 25 mils w/in Main_Bus

Dr R.J. Evans
Cisco Systems

DDR2 “Main_Bus” Length

All Nets DIMMO to DIMMA1

OoDT

DIMMO
Socket

OoDT

m

DDR2-500
JEDEC Standard “A” & “B”

is approx. 4000 mils nominal

800+/-20

OoDT

DIMM1
Socket

OoDT

PCB Terms
0:1000 mils
after DIMM

term
term




Rules in Allegro CMS

IF.,ﬁ;'-'j.i!'l.llf_-u_:;rvl:n Constraint Manager {connected to Allegro PCE Design 610 15.51) - [Mets: Routing]

= File Edit oObjects Column Yiew Analvze Audit Tools Window  Help - |5’ |5|
A B EEY e ¥ SE= = @ 2
_ _ S'I Pi Pin Delay Relative Delay -]
EE Electrical Constraint Set Objects n [Tpin1 Pin 2 Scope DeltaTolerance g |
--% Signal Integrity e |Pai ] - Actual Margin
- Timing RP_DATA_BUS T - 0.23 MIL
- B Routing _ RP_DATA _LAHE 0 9,93 MIL
i-EE Al Constraints I RP_DATA_LAHE 1 1.65 MIL
22 Net . U1U.F3:J30.143 [MEM_D15 Global 185 MIL:10 MIL 0.07 MIL  |9.93 MIL
- B Signal Integrity U1U.F6:J3D.22 [MEM_D11] Global  |185 MIL:10 MIL 3.02MIL  |6.98 MIL
Fe-EEE Timing U1U.G4:J30.142 [MEM_D14 Global 185 MIL:10 MIL 6.27 MIL  |3.73 MIL
=-FEF Routing UMU.G5:J30.21 [MEM_D10] Global 185 MIL:10 MIL 053 MIL  |9.47 MIL
&5 wiing U1U.H1:J30.16 [MEM_DOS Global  |:0 MIL TARGET
~ B8 Impedance . U1U.H3:J3D.15 [MEM_DOQS Global |0 MIL:10 MIL 0.41 MIL  |9.59 MIL
~EEH Min/Max Propagation Delays UMU.H4:J30.136 [MEM_DM Global 185 MIL:10 MIL 5AZMIL  |4.88 MIL
~E TotalEtch Length U1U.J5:13D.134 [MEM_D13 Global  |185 MIL:10 MIL 0.79MIL  [9.21 MIL
~EH Differential Pai UMU.J6:J30.13 [MEM_D9] Global 185 MIL:10 MIL 835MIL  [1.65 MIL
& Relative Propagation Delay UMU.K4:J3D.12 [MEM_D3] Global 185 MIL:10 MIL 153 MIL  |8.47 MIL
BB Custom Measursment U1U.K5:J30.133 [MEM_D12 Global  |185 MIL:10 MIL 03MIL  |9.7 MIL
% General Properties RP DATA LANE 2
=83 DRC . RP_DATA_LAME_3
- B Electiical RP_DATA_LANE 3
- Spacing RP_DATA_LAHE 5
- B Physical RP_DATA_LAHE_6
~FEE Design RP_DATA_LAHE 7
RP_DATA_LAHE_8 0.19 MIL
RP_DDR2_CLOCKS_FAR 249MIL v
4 [ v [£ Ditferertial Pair } Relative Propagation Delay / I3 _>|_I

|Cli|:k and drag to change column size

|SYNC [#MET 4




Why do we often over constrain designs?

= Fear of design failure

* Leveraged rules from working revision
= Application note requirements

= Lack of a HSD support

= Tighter must be better

= Automated rules generation



Dk Based Time to Length Conversion

180 1000
18 100| Layer S routing, 4”
1.8 10 -> 720 pS

0.18 1

150 1000} | ayer 12 routing, 4”
15 100 -> 600 pS
1.5 10

0.15 1




Pin Delay Info

R Pin Delay Prop Delay Prop Delay
Objects e Pin Pairs P|n-1 [ I:_:lz [ %‘__ =3 Actual | Margin [#] Actual | Margin

B <oDR_HPUA_QDR_STM_ADDRI1

RH68.3:U24.R3 1000 MIL

RHG68.3:U26.R3 1000 MIL

RH68.3:U54.U8 312,638 MIL 4500 MIL
H aDR_HPUA_QDR_STM_ADDR12

RH74.2:U24.C6 1000 MIL

RH74.2:U26.C6 1000 MIL

RHT3.2:054.T7 J01.614 MIL 4500 MIL



What adds up in the path Length ?

TS ] w S]] = H e

25 mills

40 mills




Audience Quiz: Via delay

= \We have an match for 2
nets.

= Fach has the exact
same etch

What is the diff in the CMS
tool ?

ralma|=ml=ml=l=m === ===

Subclazs Mame Type b aterial Thickness | Conductivity | Dielechic Loz
[MIL] [mhodom) Congtant T angent
SLRFACE AR
TOF CONDUCTOR | ~|PLATED COFFER_FOIL[-[B g 24 343000 4.5000
FR4 = I; o TR b
PO2_1P1 COPFER - .
N FR-4 v i 12 MI”S
GOz COFFER -1K
FR-4 -
. T4 | COPPER -] 0.E5 535500| 4.500000
FR-4 - 43 5a5a00| 2670000
rAERER = nER
- 82 mill g - 82 mills
o e LB B e R LSRR o
COPPER - 065 535900 4.500000
[ FR-4 - N 54 sa5a00] 2710000 | o
COPPER - N oss 595900| 4.500000
| 1 FF-4 - W 35 sa5900| 3500000
COPPER Bl EE 535900 4.500000
FR-4 - 373 535900 2700000
T10 COPFER - 0.65 595900 4.500000
i - FR-4 - 43 595900 2.670000
11 : COPPER - 065 595900( 4.500000
| FR-4 - ERE 595900 2700000 | 0@
G12 COPFER -] 13 535300 4.500000
FR-4 I 5a5a00| 4400000 | o
F13_3F3 COFFER EIE BE 5asan0| 4.500000 i
FR-4 - I B sasa00| 2600000 | oofe
F14_2P5 COPPER - 13 5a5a00| 4.500000 [
FR-4 - i - sa5a00| 2600000 | oof
G15 COPPER - 13 535900 4.500000 0
FR-4 - 373 5a5900] 3700000 | oo
T16 COPPER - 055 595900( 4.500000
i 1 FRi-4 - 595900( 3.670000
el COPPER - [
| ] FR-4 - i 595900 2700000 | Of
COPFER - 1.3 595900 4.500000 i
FR-4 - 25 595900 2600000 | 0.039







Fully routed Allegro design

iy I'LF
. IEnLLLLLLLTE
TeTakaieiphyip iyt fytyd iy wy

%~ . T

m‘n FLALAM 1 PO




QSI for Post Route Simulations

Extended Net Simulation Simulation Mode Post-Layout Operations
Available: 3761|  Exclude | (@ SITiming B8 Bytract & Assion X TNetProperties | 110/ Stimulus
; Includ Crosstalk : . .
AT C e ST . ﬁCrnsstalkScan [ Create Tapologies Eamulate
v [_] Incremental h
/ Transfer Fin Eguivalent Extended Simulation Simulate Data Coupling | Crosstalk
et Mgt iet Simulate Status [ncrementally Rate | Type fode Tyne Group
addemd_1L 2p 1o 1A Tu mp_baze%DDRE_CAS L Bs Unsimulated Mo A0ns Data  Single Ended | Sync addemd_1L
addemd_1L 2p_To_Ti A Tu tp_base%D0DR_MA[3:0] Bs Unsimulated Mo A0ns Data  Single Ended | Sync addemd_1L
addemd_1L 2n 1o 1A Tu rp_base%D0DR_MBAL:O] s Unsimulated Mo f0ns Data  Single Ended | Sync addemd_1L
addemd_1L - 2p 1] post_Layout Simulation Control q ) . addemd_1L
addend 1L 2p_1 Cormers: ) SsuSimuation Coigignl addernd_1L
- [Default AC Noise: |+-0.00Y|
ar TEE FE : Transfer AC Moise A
;; [ et State Source Moise
88 i [ [] Navdema_iL A TransferMNet  |w|+-0.0
I 1T L v [ addemd_a_reg default | TransferMet  [wl+r0.00v
FE [ [ v : A Thipsfer et [w|+0.0v
State: |derault - default  Transfer Met EH—D.DDU
) _ : default  |Transfer Met E+r—n.nw
DINEIS[B15 Y1 | Bek a_soram_2L default Transferhet  |w|+-0.00v
Receivers. ||BIS > etr_1e A TransferMet  |[w|+-0.04
AC Moise: |Sheet i cirl_2L default  Transfer Met EH—D.DDU
Reference Schematic Overrides: cirl_a_reg_4L default  |Transfer Met E+r—n.nw
] Use for Drivers & Receivers : ctrl_a_reg_ 5L default | Transfer Met EH-EI.EIEN
[ Use far Cormers Mdm_1F A Transfar Met > +-0.0v
Customize by Transfer Met do_1R a Transfer Net EH—D.W
dys_1R A Transfer Met  |[w|+-0.0v
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Multi Board Extractions with QSI

5. Board Extraction and Assignment

LR

12985_08_2006_c2 © 2006 Cisco Systems, Inc. All rights reserved Cisco Confidential




Multi Board Extractions with QSI

28-7527-08 brd

FO124580 brd

P01 34498 fiwvia.brd

ROy

T T TTITITTTITT

TEECE T =

o /=@U2D.3 (at pin]

o




Transfer Nets in QSI

5 Transfer Het Properties

Transfer Nets:

s Swvitching Source Target LUncarrelate
Transfer Met |Clock Domain Data Rate Freguency Type Maode Frobe Paoints Frohe Paoints ditter Etch Facto
dm_1R ddr2_do_rate [=|2.8ns 400.0MHz Data |*|Single_Ended |SL_pad [=|pad [ 1y -
do_1R ddr2_do_rate 4IIIIII.IIIr|.|1H1 E:ingIE_ et B
dys_ 1R ddr?_dgs_rate |»|2.5ns 400.0MHz Strobe [w|Differential SL_pad [ pad Rl =

Hodes:
Cesignator | Subcircuit Port | Part | Pin Marnes | Model | Model Type |
ddr2_controller ddr2_contraller freescale MDG[E3:0]], MDQS[[E:0] MDAS_B[[8:0],MECCI[F.0]] ddr2_io_full |0
ddrZ_sdram ddrZ_sdram ddrZ_sdram |DQA[7:0],0Q5 DasHk DaFULL_533 [
ddrZ_sdram1  ddrZ_sdram1  ddrZ_sdram |[DQ[7:0),D05 DossH DQAFULL_533 D
Transfers:
Sourcels): Tarnet(s): From To Timed From Transfer Model Cwerrides:
ddr2_controller | |ddr2_contraller | ddr?_contr.. BlgElEll) dor?_contr.. Designator | Madel | |
ddr?_sdram ddr?_sdram % ddrZ_contr.. |ddr2_sdra.. [ddr2_contr... ddr2_cantraller ddr2_io_half

ddrZ_sdram |ddr2_contr... [ddr?_sdram ddr?_sdram DEHALF 800

ddr?_sdram1 ddr?_sdram
ddr?_sdra... |ddrZ2_contr.. [ddrZ_sdra... ddr2_sdram1  |DQHALF_ODT7a_..

(4[]




Stimulus Setup in QSI

rise time 100p53 T

chargcter_t ime 100p53 1I:

:d?;:S niinoioiod I 5; Setup Stimulus Patterns E|

data 0000010110010001111101001103 Edit Default Stimulus. . Edit Named Stimulus Patterns..

data viectim 0101010101010101010101010103

data aggressor 0000010110010001111101001104
Sheet Stimulus Pattern Selection:

clock 010101010101010101010101010] Sheet Marme: | Stimulus Patterm:

clock wvietim 010101010101010101010101010% |agaema 1L Project Default -

clock aggressor 1010101010101010101010101011 addemd_a_reg Project Default E

strobe 010101010101010101010101010f =1k Pr':'J_E':t Default =]

strobe vietim 010101010101010101010101010 [SH-a_ Froject Default =]

strobe aggressor 1010101010101010101010101014 [Ek_3a_red Project Default |

- ck_a_sdram_2L Project Default E

otrl_1L Project Default =]
ctrl_2L Project Default =]
ctrl_a_reo_ 4L Project Default E
ctrl_a_reg_ &l Project Default E
dm_1R Project Default =]
dy_1R Project Default =]
dys_1R Project Default ||




Waveform and Timing Report

DD B P2 D D B D PR D | = = | = = = |

31

M 4 » w|{ waveform Quality £ vWaveform Overshoot 4 Eye Rolups £ Eve Detals { Waveform Margin By Tnet {  waveform Margin By Variation £ Model Overviews 4 Timing Ané | |

Ready

A E C D E F ] B | T 0 [ g ] X
Rmin Rmax Fmax
Setup Hold Margin Etch Etch  Fmin Etch,  Etch

Margin (ns} {ns) Delay (ns) Delay (ns) Delay (ns) Delay (ns) Transfer Het

Mo AC specs (Mo AC specs 1.072 1.373 1.072 1.373 PRE_PLL_CLK

Mo AC specs Mo AC specs 0.403 0.617 0.403 0.613 PLL_SDRAM_CLK

Mo AC specs Mo AC specs 0.358 0.627 0.36 0.632 pll_reg_clk

Mo AC specs Mo AC specs 0.38 0.552 0.331 0.55 PLL_FDEK
0.037 0.784 1.331 1.71 1.331 1.71 DRSS _ECC_2R_25lot
0.153 0.585 1.206 1.616 1.205 1.614 DRS_2ZR_25(ot
0.528 1.01 1.037 1.51 1.072 1.412 Pre_reg_crmd_slot1
0.807 1.03 1.153 1.675 1.189 1.575 Pre_reg_cmd_slot2
0.375 1.127 1.154 1.907 1.195 1.748 Pre_reg_C5
0.617 1.006 1.033 1.865 1.067 1.744 Pre_reg_addcmd
0.344 0.232 1.132 1.795 1.143 1.741 DO_2R_ZSlot
0.395 0.305 1.293 1.662 1.294 1.603 DM_2R_25lot
1.223 1.411 0.827 1.244 0.771 1.312 Post_reg_addcmd_LB
1.169 1.255 0.756 1.34 0.623 1.376 Post_reg_addcmd_RB
1.442 1.228 0.701 1.091 0.615 1.08 Post_Reg CTRL_4L
0.875 1.356 0.819 1.592 0.733 1.656 Post_Reg CTRL_5L
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Design Kit Strategy for Reuse

SiSoft Interface
Design Constraints ) . ECAD Interface
g Design Kit CAD Clip
Pre- & Post-

Route

Iy Generic 8548 DDR2 Interface Rules and Approximate Lengths, 2-DIMMs.
8548

Al Nets DMMD to DN
10451085

oz segs Do

[+fs [Slaa (B e

Miateh +135 2 10 mis to DOSx (wiin a Bte Lane

— o.oM
1| oot
PR Terms
DIk 01000 mils
Addr, Cmd Matzh +1000 4 25 i 1 Main_Bus | Seclet after DIk
Eras=— T 7 hassnen Drvencs iomn to'p

5 Byte Lane 0

ontrol MDI0-7)  9pdery data lans 0:G:04545. s nancry_ fr:Gdae dg of fest:ddy tal
s Renony e Gpasddand, wowory nesr
22 retumLon
et HEW_DQS0_P
comn £os
105 # Byte Lone 1
€5 bass et HEN_D[5-5

7
i
tocks o lata 1 4
comp Clock: s
& = L DEdIen dava lana i 6
vers| BEEnSaNmE 1S Bt nanry.
Clacks#

# Byte Lone 2

petMENDA[6-5) Grpdorp data lans

DDRZ LEnZouTEiS Bt 2 nanory.
e appre neteMEH D2[0-3) Trierr daca lans 3 G
3 z £15 w5 s

oo 8
e e G R

HSD Web-based
Repository




Summary

= Definition of HSD

= Static Timing Analysis for DDR

= Pre-route simulations (Scan the design space)
= Routing Rules development for CAD

= Full post route simulations

= Summary
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Presentation Abstract: PCB level Sl tools and strategy

| will discuss the current tools and strategy my team uses use for PCB level high speed design. We can follow the design flow from the pre route simulation/ rule
development, to the full post route verification of the design. Specifically we will examine use of the SiSoft tool for control of the Spice simulations and timing of the
design for a DDR2 implementation.
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