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1. Motivation - IBIS Quality issues are confusing

[ Set maker ]

Is the simulator
implemented correctly]

Is the IBIS
generated correctly

N

O

We need the framework with which
one can verify IBIS quality.

Is the simulator Is the simulatq
used correctly’ used correctly]

Is the simulator
implemented correctly]
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[ EDA vendor ] [Chip vendor ]

Is the IBIS
generated correctlyl
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1. Motivation — The Purpose of JEITA IBIS Quality WG

[ Set maker ]

Provides the framework with which *
one can verify IBIS quality.

* How to get better IBIS
* How to carry out accurate simulation

V4 \

How to qualify the simula How to qualify IB[S

P4 N

[ EDA vendor ] [ Chip vendor ]




1. Motivation - Schedule

Fiscal Year 2007 2008 2009 2010 2011

Basic study of
IBIS quality framework § >
icj

rToday’s top >

Single ended —
IBIS model-low
speed (10Mbps

class)

Verification Single ended

OL;?I:S IBIS model-high D
quality speed (100Mbps A

framework
class)

Differential b
IBIS model

jgrepare WEB Enhance contents N

contents (high-speed, differential)
kOpen web site (low-speed IBIS)

Promotion




2. IBIS Quality Framework - Definition of Qualified IBIS

« Simulation results for test circuits with qualified IBIS, qualified transmission line
simulator, and qualified user, show good agreements with those of SPICE based

simulato
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2. IBIS Quality Framework - Test circuits (1/2)

Nam e Tem hation | Transm issibn lne PKG
Circuit 1 500hm Ocm R pkg L pkg
C ircuit 2 500hm 5cm o \~ AA o Input : PULSE
C frcuit 3 500hm 30cm K
Circuit 4 3pF Ocn C_pkg Frequency=10MHz
C ircuit b 3pF bem I
C ircuit 6 3pF 30cm
Circuit 7 3pF 30cm + bem
Circuit 1 Circuit 4
probe probe
w PKG 4 w PKG
i R =50 Ohm ——C=3pF
77
Circuit 2 Circuit 5
probe probe
PG H Distributed / rrG H Distributed /
circuit circuit
Z0 =60 Ohm Z0 = 60 Ohm | _
Tpd =6 ns/m R =50 Ohm Tpd =6 ns/m C=3pF
Without loss Without loss
Length: 5cm Length: 5cm
Circuit 3 Circuit 6 Circuit 7
probe probe probel probe2
PG H Distributed / rrG H Distributed PG H Distributed Distributed
circuit circuit circuit circuit
Z0 =60 Ohm Z0 = 60 Ohm Z0 =60 Ohm Z0 =60 Ohm
= —— C=3pF —
Tpd =6 ns/m R =50 Ohm Tpd=6ns/m =T P Tpd =6 ns/m _ Tpd =6 ns/m _
Without loss Without loss Without loss C=3pF Without loss C=3pF
Length: 30cm Length: 30cm 29~ Length: 30cm Length: 5cm

7




2.

IBIS Quality Framework - Test circuits (2/2)

Frequency=10MHz

Nam e Tem hatin Transm issbn lne PKG
Circuit 8 3pF 30cm + 5cm + bem + bem R pkg L pkg
Circuit 9 12pF Ocm o A A o |n . P |_ E
Circuit 10_||_1000hm + 1000hm Ocm - pUt : PULS
C ircuit 11 10nH + 3pF Ocm C_pkg
C ircuit 12 3pF 5cm Lumped circuit) I
Circuit 8
probel probe2 probe3 probe4
piG H Distributed ¥ Distributed ¥ Distributed Distributed
circuit circuit circuit circuit
Z0=60 Ohm 1 Z0=600Ohm 1 Z0 =60 Ohm 1 Z0 =60 Ohm 1
Tpd = 6 ns/m _ Tpd = 6 ns/m _ Tpd = 6 ns/m _ Tpd = 6 ns/m _
Without loss C=3pF without loss C=3pF  without loss C=3pF  Without loss C=3pF
Length: 30cm Length: 5cm Length: 5cm Length: 5cm
Circuit 9 Circuit 10 3.3V Circuit 11
r R =100 Ohm
probe L = 10nH probe
probe
w PKG w PKG w rre T —
—— C=12pF R =100 Ohm —I— C=3pF
Circuit 12 10steps
A
-~ TN\ probe
L =1.8nH L =1.8nH L =1.8nH /
o> - =)
——C=0.5pF =—— C=0.5pF ——C=0.5pF =—— C=3pF




2. IBIS Quality Framework - Usage(1/4)

e )

Golden results 0

— Upload
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olden| | Test circui
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Golden
IBIS

Upload the following data to website
(1)golden IBIS data Web

Test circuit
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(2)test circuit group

(3)golden results (EXCEL data) (open site)




2. IBIS Quality Framework - Usage(2/4)

Golden results

Golden Test circuit
IBIS group

Upload the following data to website
(1)golden IBIS model

(2)test circuit group

(3)golden results (EXCEL data)

Upload

Download

Circuit Simulator p—p
Test circuit
IBIS Model group IBIS Model Operator

Web

(open site)

Golden
input

[ EDA vendor ] Qualify the simulaf

or
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2. IBIS Quality Framework - Usage(3/4)

Golden results

Golden Test circuit
IBIS group

Upload the following data to website
(1)golden IBIS model

(2)test circuit group

(3)golden results (EXCEL data)

Upload

(open site) <

Download

| M= =

oltage

Operator
Test circuit Model
group agree

tage
o> FrH cren HES @,

Model Model Operator Time

-

w Circuit PKG w —— Simulator |—
Test circuit
IBIS Model group IBIS Model Operator

Golden
input

* Provide the qualified IBIS

[ EDA vendor ] Qualify the simulator [Chlp Vendor]
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2. IBIS Quality Framework - Usage(4/4)

* Get the qualified IBIS

[ JEITA ] [ ] - Get the ability to carrmy out
e Set maker correct simulation
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>
w Circuit w —— Simulator — QN
.;' -
Test circuit
IBIS Model group IBIS Model Operator
Golden results

Upload ﬂDownload
Golden w
-IBIS group |f\, =
(
Golden
IBIS

Upload the following data to website

(1)golden IBIS model Web
(2)test circuit group .
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* Provide the qualified IBIS

[ EDA vendor ] Qualify the simulafor [Chlp vendor] - Reduce possibility to get
unreasonable claim for released

IBIS



3. Verification of IBIS Quality Framework - Method(1/6)

/ {Chip vendor |

ERTER s SEr
_._...r N Eich B | |Golden Golden I
== , Lsist IBIS2

gl !'| Test circuit || Test circuit ﬁg—l Mol‘]el lfp;%l >
. : Igroupl , group?2 : k /
|T—r\ | T—/\ | Chip Vendor provides Golden
1YY ISt IBIS2 IBIS
| Gold | Gold S
VT Resultt Result2/ and Golden results

Golden IBIS means qualified IBIS.
Golden results mean qualified results.
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3. Verification of IBIS Quality Framework - Method(2/6)
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Golden input means qualified input.
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3. Verification of IBIS Quality Framework - Method(3/6)

| Eirm memmee . SEmm S —
———-' PN i f Golden Golden
e I | BIS1 IBIS2

"”——‘“\cnllln->

e [ I | Test circuit [| Test circuit
o e | Bt | \l__groupl group2 ||
== ===
[7avll 1o | Lo |
IBIS2 I 3 1BIS1 IBIS2
Result I L] Golden [—_]| Golden
Ver.1 Resultl Result2
N — l
f\. | Golden
| Input
IBIS1 I
| Result
\ Verl A

Set maker provides simulation results
of IBIS1, IBIS2(ver.1)




3. Verification of IBIS Quality Framework - Method(4/6)

~

ik Golden Golden
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3. Verification of IBIS Quality Framework - Method(5/6)

[ r [ o
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3. Verification of IBIS Quality Framework - Method(6/6)

~
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We can complete the verification of this framework
by evaluating difference between IBIS2 ver.1 and ver. 2.




3. Verification of IBIS Quality Framework - Result : Ver.1
IBIS2

Circuit 3

_ probe Ver.1: before using IBIS quality framework
w kG H D|st_r|bu_tted
Circul

Z0 =60 Ohm

Tpd =6 ns/m R =50 0hm
Without loss
Length: 30cm

Circuit 3

3.0

25

20

15

Voltage [V]

200 201 202 203 204 205 206 207 208 209 210

Tine[nsec]

‘—EI—SP TLE_chp_vendor - BB _chip_vendor —<— B S_setm aker‘

Set maker ver.1 result does not agree with chip vendor one.



3. Verification of IBIS Quality Framework - Result : Ver.2

Circuit 3
probe
g [ Distributed
circuit
Z0 =60 Ohm
Tpd =6 ns/m R =50 0hm

Without loss
Length: 30cm

3.0

Circuit 3

Ver.2: after using IBIS quality framework

Added simulation option

25

Voltage [V]

201

202

204

205

206 207 208 209 210

Tine[nsec]

‘—EI—SP TE _chip_vendor -~ BB _chb_vendor <— BS_setm aker‘

Set maker ver.2 result agree with chip vendor one.
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3. Verification of IBIS Quality Framework - All results

IBIS2

Ver.1
(before using IBIS
quality framework)

Ver.2
(after using IBIS
quality framework)

O
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Simuhtor I

IBIS quality framework helped users to enhance simulation accuracy.
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4. Conclusion and Future Direction

e Conclusion

— Completed the verification of IBIS Quality Framework for single-ended
10Mbps-class IBIS model.

» Near Future Direction
— Extend the applicability of IBIS Quality Framework to other IBIS model
 Single-ended 100Mbps-class IBIS model (ex. DDR2)
 Differential IBIS model
— Promote this frame work
. Website , SRR«
« Seminar '

*Provide the qualified IBIS
("EDA vendor | Qualiiy the simulator | | Chip vendor | Jc% 08 = S io oet

unreasonable claim for released IBIS
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Thank you
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