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Signal Integrity: Trouble in Paradise

I T TTTTT T T T T T T TTT T Cisco.com

Many IBIS models have
significant quality problems

Many semiconductor
vendors lack expertise to
create high quality models

S| specialists waste time
addressing quality issues
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Bringing Sl to the Masses

I TTTTTTTT T T T TE T Cisco.com

Most hardware designers lack skills to
find/resolve model problems

Sl libraries are where CAD
libraries were 10-15 years ago f“\ b

» Ad-hoc library organization
iIs becoming untenable

» A more centralized library
strategy is needed
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Corporate Sl Library Goals

I T TTTTT T T T T T T TTT T Cisco.com

Help move Sl analysis from the realm of the
specialist to the engineer’s desktop:

» Centralized, high quality Sl library maintained by
experts

» Minimal time spent debugging / correcting models

» General purpose library structure (not dictated by the
needs of a specific toolset)

» Simplified process to get design databases ready to
simulate
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Key Concepts
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Use “Iincoming inspection process” to
identify problem models early

Organize library for data management,
map to structure needed by EDA tools

Unified model naming convention allows users
to find and select components easily

Automate as much of the overall process
as possible
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Incoming Inspection Process

Flag model problems BEFORE
they get used for design work

> ldentify models that are poorly
constructed or self-inconsistent

» Develop a checklist for identifying
common modeling problems

» Re-examine models that have caused
problems in past projects

> Incorporate Industry Standards
(IBIS Quality Checklist)

Automate inspection process
as much as possible
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Driving IBIS Model Quality

I T TTTTT T T T T T T TTT T Cisco.com

“Fix problem at the source” -
drive quality issues back to
device vendors through
Component Management

Inspection Inspection
Process Process Use resources to support
1 process improvement, instead of
debugging models
\[l)ev:jce — Library — Library
endor Group
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Managing Library Data

I T TTTTT T T T T T T TTT T Cisco.com

Organize data to allow developers and
users to find the latest information

Employ version control and revision
histories

Library / Sl tool strategy should handle
“second source” components
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The Only Authority For a Part Type ...

I TTTTTTTT T T T TE T Cisco.com

... in the device library ...

: Show Element =10l x|

File Close Help

... is the Corporate p—— g

1211
Type 244_LVT_TSSQP20-STD-STD, VCC=P34
Pini=) 6. 1. 14
-
Designator: F1210
EEnm Type 244_LVT_TSSOP20-STD-STD, VCC=P3i [
Pin(=) 4.1, 18

Dezignator: F1209 -
Type 244_LVT_TSS0P20-STD-STD, VCC=P34
Pin(=) b T | ]

Properties attached to component instance

a-l;ulxll R|Q||Q|§!| \|D|§bcl§§§j HARD_LOCATION

File Wiew Display Setup Logic FPlace Route Analyze Tools Help

0|z |)

T - ‘| Properties attached to component definition
2|y | b |ma[euelee|) (|| )| CETsmmors T - rscezien ®) Item Detail
SigHoise Hodel Het

= EE;B;;EH;;& ;B:EUF?OE?L Item: 15223601 Org: GLO{GLOBA

2 I CDSDefaultInput PEX_READY &_L

3 TRI CDSDefaultTristate General Properties

4 I CDSDefoul tInput EEM SENSE & L =

5 TRI CDElafaultiTristate BUF_PEN_ATARY B Description IC,74LVT 2444 BUFR,0CTL TSS0P20

6 IH CDSDefaultInput PEM_ALARYN_&

7 TRI CDSDefaultTristate EUF_PENM SENSE E L User item Type RERELASEDITEM

g N CDSDefaultInput Usage Status Approved

g RI CDSDefaultTristats F_PEM_READY_B_L o+

10 CEOUND = Network Critical Mo

2 omm CSDotauliTriet e ul

t tat

13 i) CDSloioultInput WIP Supply Vendor

14 TRI CDSDefaultTristate Lead Time 35 Days

15 IH CDSDefaultInput B

16 TRI CDSDofoultTrostate BUF_PENNGENSE_A_L Standard Cost 0.1163

17 N CDSDefoul tInput

18 TRI CDSDefaultTristate BUF_PEM_REMDY_A_L .

CDSDefaultInput Commodity Code|
\| _.DI Risk Factor| 4 [
Reason Code| [ [
Approved Yendor List

Wendor Wendor Part Humber MCN Pending Qualification Status
[TEXAS INSTRUMENTS SHTALVT244AP (Mo Cualified
FHILIPS SEMICONDUCTOR  [F4LWTI44 AP Bg Cualified
[TEXAS INSTRUMENTS SHTALVTHI44APWY (Mo Qualified
FAIRCHILD SEMICONDUCTORFALVTH244MTC Mo Qualified
Mo of records retrieved 4

last pick: 1871.12 726862 =
Enter selection point

last pick: 1837.50 7275.00
Pick T3t Comer Df New Window,
Command > -

Ecmd:  show slsment
2525,00, 6737.50
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Library Directory Structure

I T TTT T TTT T Cisco.com
Master Library EDA Tool View
p— (<LIB_ROOT>tool_speciic Organize master library by
1 e | Corporate part number
{ HyperLynxlcModels.csv ‘
/i/» cbs | Create different library
y.ibs -
/ “views” for EDA tools
| Tmingbesiner
—‘) x.tl ‘
 sreccrmaE > Meets goal of tool

independent design

{ models.ndx ‘

e

x.dml \

i Allows EDA tools to
operate efficiently
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Naming Strategy

I TTTTTTTT T T T TE T Cisco.com

IBIS models from different semiconductor
vendors will have no unified file, component or
buffer naming strategy

Depending on the EDA tools and models used,
name collisions are possible

Users assigning models interactively will benefit
from a consistent naming approach

Corporate IBIS Library Issues IBIS Summit, DesignCon West 2005 ©2003, Cisco Systems, Inc. All rights reserved. "



How To Organize IBIS Model Data?

I TTTTTTTTTTTT T T TT T T TE T Cisco.com

15-2201-01/

15-2236-01/
TI/

IBIS/
sn74lvt244apw.ibs
sn74lvth244apw.ibs

PHL/

IBIS/

74lvt244apw.ibs
FSI/

IBIS/

74lvth244mtc.ibs

Library directory structure
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} By Corporate part number

} By vendor
} By model type

} By vendor part number
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However ....

Cisco.com

... Some IBIS simulators see only the [Component]
and [Model] names from the .ibs files

15-2236-01/
HSD/
Tl
IBIS/
sn74lvt244apw.ibs
sn74lvth244apw.ibs
PHL/
IBIS/
74lvt244apw.ibs
FSI/
IBIS/
74lvth244mtc.ibs

[Component] LVT244B_DW
[Model] LVT244B_IN_33

[Model]  LVT244B_OUT 33

ti_sn74lvt244apw.ibs

Library directory structure

Corporate IBIS Library Issues

[Component] LVT244B_DW
[Model] LVT244B_IN_33

[Model] LVT244B_OUT_33

Device LVT244B DW

Which is Which?

Device LVT244B DW

Input
() . 448 O

LV1244B_IN 33

Input
Output

LVT244B_IN_33
LVT244B_OUT_33

RN
e

IBIS Summit, DesignCon West 2005

fsi_74lvth244mtc.ibs
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For Sl Libraries to Work Properly ...

I TTTTTTTTTTTT T T TT T T TE T Cisco.com

... [Component] names must be unique
across the entire device library

15-2236-01/
HSD/
TI/
IBIS/

sn74lvt244apw.ibs Device TI_SN74LVT244APW
Device TI_SN74LVTH244APW

sn74lvth244apw.ibs
PHL/
IBIS/ .
Device FSI _74LVTH244MTC

Device PHL_74LVT244APW
74lvt244apw.ibs

FSIl/ Simulation library

IBIS/
74lvth244mtc.ibs

Library directory structure

One strategy: redefine IBIS [Component] to a 2/3
character vendor ID + vendor part number

Corporate IBIS Library Issues IBIS Summit, DesignCon West 2005 ©2003, Cisco Systems, Inc. All rights reserved. 14



An IBIS Naming Convention

I TTTTTTTTTTTT T T TT T T TE T Cisco.com

[Component] declaration is 2/3 character
vendor identifier + number for the device
“function”

-[-C-Iomponent] TI_SN74LVT244APW ] .
Multiple [Component] declarations can
[Component] T'—SN74LVT244DW/7 reside in the same IBIS file

[Component] TI_SN74LVT244PW |

[Model]  LVT244B_33_IN e Buffer model names end in “_IN, OUT
[Model]  LVT244B_33_OUT — or _BI” according to their type

ti_sn74lvt244apw.ibs

File name is 2/3 character vendor
identifier + part number for the main
device described in the model

Corporate IBIS Library Issues IBIS Summit, DesignCon West 2005 ©2003, Cisco Systems, Inc. All rights reserved. 15



What Users Want ...

I T TTTTT T T T T T T TTT T Cisco.com

PCB Database

Then a
N . Simulatable Database
( ) Miracle Occurs
N
N
Central

Simulation Library

Corporate IBIS Library Issues IBIS Summit, DesignCon West 2005 ©2003, Cisco Systems, Inc. All rights reserved. 16



The User’s Question ...

Cisco.com

1. Do we have a simulation model for this part?

: Allegro PCE SI 610: pe124-todd-sim.brd Pre ‘ect:
Fle Wiew Dislay Setup Logic Place Route

‘\post_routel11_02_04
clyze Tools RTS Taaks  Help
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£-£1% 2ol B e fd

g§'g ooy 0w

b i mm mm

||| afad]  [1ee]
el

I lib | mdi | aud | prb ‘

iz}
omn

ogen”on” g g ooty
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(Giids are diavin 157 4801, 157 480 apart for enhanced viewabilty
Pick 15t Comer Of New Window

Pick. 1t Comer Of New Window

Command >

Using working device brary ‘D Mtwesterh designstboard_files\ip3vllegin_evZypost_route\11_D2_04+devices.dm’

e |

Homd: 1de
P & |12582800, 84348

2. What on earth is a
NT3_PE_BGA1627-01,HSINK-VDD1P5A?

o]

DewType Valus Refdes Signal Model

& U1_3 |
[ NT3_PE_BGA1680-01, HSINK-VDD1PSE

[ NT3_PE_T¥_HSINK-5TD

£ OSCILLATOR_STDT4-100PEM,P3.3V.B

£ OSCILLATOR_STDT4-100PPM.P3.37.D

!m OSCILLATOR_STDT4-S0FPK.F3.3¥, 1B |
4

Sigrnal Model: [Mo Model -

Create Model. . l

Source Library

#-C7] HICTOR266H-CON-266-MST-S0_R
1 HISC_PART_TABLE
£1 HISC_PaRT_TABLE

Auto Setup

Find Hodel .. | Bdit I

Corporate IBIS Library Issues
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Assignment Map Fils Save | Load |

™ Include ORIGINAL Model Path in Map File

Clear A1l Hodel Assignments I
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... The Answers

Fle Wiew Dislay Setup Logic Place Route

Cisco.com
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Uising working device librany D:\twesterhidesigrs\board_fles\pa'Aliegio_ew2\post_route\11_02_04devices,dml
(Giids are diavin 157 4801, 157 480 apart for enhanced viewabilty

Pick 15t Comer Of New Window

Pick. 1t Comer Of New Window

Command >

Laver

Conduictors
Plaries

2. The concatenation of the
DEVICE and VALUE properties
for this component

P signal Model Assignment

Dewices | BondWires | RefDesPins |

DewType Valus Refdes Signal Hodel Library

#-C7] HICTOR266H-CON-266-MST-S0_R

1 HISC_PART_TABLE

§ U1_3
£ NT3_PE_BGA1680-01, HSINK-VDD1FSB
£ NT3_PE_T¥_HSINK-STD
£ OSCILLATOR_STDT4-100FFH,FP3.3V.EB
£ OSCILLATOR_STDT4-100FFH,.P3.3V.D
£ OSCILLATOR_STDT4-S0FFM.P3. 3V, 1B

Homd: 1de
P & |12582800, 84348

4 |
Sigrnal Model: [Mo Model -
Create Modsl.:: | Find Hodel .. |
Assignment Map Fils Save | Load |

™ Include ORIGINAL Model Path in Map File

Corporate IBIS Library Issues

IBIS Summit, DesignCon West 2005

Clear A1l Hodel Assignments I
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... But One Part Can Have Multiple Models!

T TTTTTTTTTT T T T T T T TTT T Cisco.com

-imi
File Close Help

Designator: F1211 J

Type 244 _INT_TSS50P20-5STD-STD, VCC=P3A

Pin(=): 6, I, 1%

Designator: F1210

Type: 244 _INT_TSS50P20-5STD-STD, VCC=P3A

Pin(s): 4, 1, 16

Designator: F1209

Type: 244_LVT_TSSOP20-STD-STD, ¥CC=P3A

Pinis): 271 18

Properties attached to componsnt instance

HARD_LOCATION Approved Yendor List

Propertiss attached to componsnt definition

ALT_SYMEOLS = [TSSOP-20-S0_R)
PART NUMBER =

Pan 0 Tfornatan: Yendor Vendor Part Number MCN Pending Qualification Status

B Ime 2iglione toes | TEHAS INSTRLUMENTS SHTALVT2448PW (Mo Zualified

) I CDSDefaultInput FPD_BUF_ .\ .

2 _}gl gggg:i:ﬁit%;?;tate FEN_READY A \ FHILIFS SEMICOMDUCTOR TALWT24 4 AP =351 Gualified

§ igx ;ggggﬁpgt ggg:ggﬁ;gzgﬁﬁ_ﬁ \ TEFAS INSTRLUMEMNTS SHT4LYTHZ 4488 Mo Cualified
=t aun. n]_:u 1. l_. I

Z It giebotoul el stary EUF_FEN_SENSE_B_L FAIRCHILD SEMICOMDUCTOR[FALYTHZ44MTC o Gualified

5 TRI CDSDefaultTristate BUF_FEM_EREADY B L .

10 GROUND GHD Mo of records retrieved 4

11 IN CDSDefault Input FEM_EREADY_B_T

12 TRI CDSDefaultTristate

13 ol CDSDefanltInput PEM_SENSE_B_T

14 TRI CDSDefaultTristate BUF_FPEM_ALARM_A

15 IN CDSDefaultInput FEM_ALARM B

18 TRI CDSDefaultTristate BUF_PEM_SENSE_ A4 T

%g ’}“gl Egggg:ﬁt%ﬂtace BUF_FPEM_EEADY A L

Eoom, Sesmmme B ... most EDA toolsets have no

4 1 B

provision for this

Corporate IBIS Library Issues IBIS Summit, DesignCon West 2005 ©2003, Cisco Systems, Inc. All rights reserved. 1°



The Role of Scriptware
T L0

Map parts to simulation models

Assign models for “second source” components

Identify missing simulation models

PCB Database

'

240_LVT_TSSOP20-STD-STD,VCC=P3A
244_LVT16_TSSOP48-STD-STD,VCC=A
244_LVTH_TSSOP20-STD-STD,VCC=PA

Device List (From Netlist)

Corporate IBIS Library Issues IBIS Summit, DesignCon West 2005

Simulator Default Model Corp P/N

Cisco.com

IBIS Models

| 244_LVT_TSSOP20-STD-STD,VCC=P3A | 15-2236-01

Device Library Database

Model Assignment Process

Device
Device
Device
Device

TI_SN74LVT244APW
TI_SN74LVTH244APW
PHL_74LVT244APW
FSI_74LVTH244MTC

| 244_LVT_TSSOP20-STD-STD,VCC=P3A | TI_SN74LVT244APW

Simulator Mapping File

© 2003, Cisco Systems, Inc. All rights reserved.
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Conclusion

I TTTTTTTT T T T TE T Cisco.com

Bringing “Sl to the masses” will require a
centralized library strategy

» Use incoming inspection to identify model
problems early

» Library can be organized for management,
mapped to views that EDA tools require

» Unified model naming strategy provides
consistent component/buffer names to users

» Automating S| model assignment eases the
user’s burden and manages “second source”
simulation models

Corporate IBIS Library Issues IBIS Summit, DesignCon West 2005 ©2003, Cisco Systems, Inc - All rights reserved - 21



... dometimes Miracles DO Happen!

I T TTTTT T T T T T T TTT T Cisco.com

PCB Database

Scriptware

N Simulatable Database

N

Central
Simulation Library

Corporate IBIS Library Issues IBIS Summit, DesignCon West 2005 ©2003, Cisco Systems, Inc. All rights reserved. 22



