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(Part 3):

How to Achieve a Quality
Level 3 IBIS Model via
Bench Measurement

Though typically generated through design circuit simulations, sometimes IBIS files
are obsolete, unavailable, or only available in an unworkable schematic file format due
to old, released parts. This article presents a high-level procedure for generating IBIS
models through bench measurement using an actual unit.

he Input/Output Buffer Information Specification
(IBIS) is a behavioral model that’s gaining worldwide
popularity as a standard format to generate device
models. The device model’s accuracy depends on the
quality of the IBIS models offered by the industry. Therefore,
providing quality, reliable IBIS models for signal-integrity
simulations is a strong commitment to the customer.

One way to generate IBIS models is through simulations.
However, in some cases, the design files arent available,
making it impossible to generate IBIS models from simula-
tion results. In such instances, generating IBIS models via
bench measurement can fill that gap, offering a high-quality
and more realistic device behavioral model.

Figure 1 shows the complete stage in generating IBIS

1. IBIS model through

bench measurement gen- Data Gathe"ng

eration process.

Actual Silicon Unit
Measurement

|:> Building IBIS Model |:>

models through bench measurement. Using the actual sili-
con, the device’s receiver and driver buffer behaviors are ex-
tracted to represent the current vs. voltage (I-V) data and
the voltage vs. time (V-t) data.

The model will then be validated against an actual bench
setup with complete loading conditions. This procedure
provides a Quality Level 2b IBIS model. To achieve the high-
er Quality Level 3 model, the generated IBIS model also will
be validated against the device’s transistor-level design with
the recommended loading conditions.

To characterize the quality, the IBIS Quality Task Group
has formulated a quality-control (QC) process using five
QC stages. They developed a checklist to define different
quality levels (Table 1).

Data Processing Model Validation

Correlate IBIS Model
Against Bench
Measurement
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The quality levels presented in Table
1 provide a standard for IBIS model

quality, which varies from vendor to 0
vendor.! Having a standard for IBIS

model accuracy will ensure custom- [
ers that theyre getting accurate and 2a
reliable models. The higher the quality

level of the model, the more accurate »
its data since higher quality levels re- 3

quire more validation processes.

Based on the book Semiconductor Modeling: For Simulat-
ing Signal, Power, and Electromagnetic Integrity by Roy Lev-
enthal and Lynne Green,? there are five recognized quality
levels of the IBIS correctness checklist:

Quality Level 0—Passes IBISCHK

A Quality Level 0 requirement should at least pass the
IBIS parser. IBISCHK must yield zero errors, and all warn-
ings must be explained if they can’t be eliminated. Ideally,
there should be no warnings, but it’s recognized that some
warnings can't be removed. The “Error,” “Warning,” and
“Note” messages from the parser check serve as guides for
the IBIS model maker to identify errors and easily correct
them. Figure 2 shows the IBIS model parser check.

Quality Level 1—Complete and Correct as Defined in
Checklist Documentation

A Quality Level 1 IBIS model passes Quality Level 0 with

Table 1: Quality Levels in the IBIS Quality Specification

Passes IBISCHK

Complete and correct as defined in checklist
documentation

Correlation with simulation
Correlation with actual silicon measurement

All of the above

an additional check for correctness and completeness of a
basic simulation test. It includes the correctly defined pack-
age parasitic, pin configuration, and load parameters. Ramp
rate and typical/minimum/maximum values must be in
accordance with the device specifications. The detailed re-
quirements under Quality Level 1 found here also can be
used as a reference.

Quality Level 2a—Correlation with Simulation

Quality Level 2a compares the performance of an IBIS
model to the device’s transistor-level design. The IBIS mod-
el's performance when connected to a load is correlated
against the device’s transistor-level design with the same
load. The results from the two simulation setups are then
compared and checked if the model passes Quality Level 2a.
Details are discussed in the section “Validation and Results.”

Quality Level 2b—Correlation with Actual Silicon Mea-
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2. IBIS model passes IBISCHK.
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3. ADuM4146 functional block diagram.

Table 2: ADuM4146 Pinouts and Their

Corresponding Buffer Type

surement
Quality Level 2b compares the per-
formance of an IBIS model against the
device’s actual unit. Like Quality Level 2
2a, the same load must be connected to
the two setups during correlation. The 3
model will pass as a Quality Level 2b
based on the correlation results. Details 4
will be discussed in the section “Valida- 5
tion and Results” 6
Quality Level 3—Correlation of
Transistor-Level Simulation and IBIS v
Bench Measurement 8
Quality Level 3 specifies that the IBIS 9
model is validated against the tran-

sistor-level design and the actual unit. 10
For the model to pass Quality Level 3, "
it must pass the correlation for both 12
Quality Levels 2a and 2b. On top of 13
that, the model must pass the IBIS pars-

er test (Quality Level 0) and satisfy the 14
IBIS quality checklist (Quality Level 1). 15
Details will be discussed in the section 16

“Validation and Results.”

The Use Case

In this article, the case under study is the ADuM4146,
an isolated gate driver specifically optimized for driving
silicon-carbide (SiC) MOSFETs. The ADuM4146 has three
input pins (VIP, VIN, and /RESET) and two open-drain pins
(READY and /FAULT), but this article only discusses one
pin for each buffer type (Fig. 3). It’s because the procedure
for building and validating the IBIS models for pins with
similar buffer types is the same. The VIP pin will be used
as the use case for the input buffer, and /FAULT will be em-

Signal Name | __Modol Name

VSS1 GND
VIP vip_input
VIN vin_input
READY ready_opendrain
FAULT bfault_opendrain
RESET breset_input
VDD1 POWER
VERY GND
VSS2 GND
DESAT NC
GND2 GND
VOUT_OFF NC
VDD2 POWER
VOUT_ON NC
GATE_SENSE NC
Vss2 GND

ployed as the use case for the open-drain buffer.

It's important to note that although similar buffer types
have the same IBIS modeling procedure and validation, it
doesn’t necessarily mean that they have the same IBIS data.
The article only discusses one pin per buffer type to simplify
the explanation of building the IBIS model and validation
process.

The ADuM4146 has a standard small outline wide-body
package (SOIC_W), which is represented as a resistor, induc-
tor, and capacitor (RLC) parasitic in the validation process.

05" LEARN MORE @ electronicdesign.com | 3



https://www.analog.com/en/products/adum4146.html
http://?Code=UM_EDPDF
http://www.electronicdesign.com?code=UM_EDPDF

The package RLC values were extract-
ed through simulations by a package
engineer. The dedicated printed cir-
cuit board (PCB) has a similar case to
the package parasitic: It's represented
by the RLC parasitic, and the values
were extracted by a PCB engineer.

Table 2 shows the ADuM4146 pin
configuration and the corresponding
buffer type for each pin. This informa-
tion will be used in the [Pin] keyword
of the IBIS model.

IBIS Bench Measurement Proce-
dure

Gathering data through bench mea-
surement may be affected by different
external factors. These factors should
be compensated to achieve correlation
and provide quality models.

To minimize the effect of external
factors, the device under test (DUT)
is placed on a dedicated fixture, which
aims to reduce unwanted capacitance
that may cause inaccuracy to the mea-

sured device behaviors (Fig. 4). Parasitic capacitance is a sig-
nificant problem in actual silicon measurement and is often
the factor limiting the operating frequency and bandwidth

of a device model.

What follows are the steps for generating an IBIS model

through bench measurement:

Table 3: IBIS Bench Measurement Pre-Modeling Stage

Device Under Test (DUT)/Sample Provide tested good units

Units
Define the package type of the
Adaptor Board T
RLC Package Parasitic Values | rovide the bonding diagram of
the device

Consider the following:
«  Logic supply voltage range
«  Digital supply range (if
applicable)
=  Pin configurations

=  Operating temperature range

range

»  Logic high/low output voltage
range

s  Timing test loads and
characteristics

«  Theory of operation

1. Prepare the Setup

Table 3 shows the IBIS pre-modeling stage requirements
for bench measurement, and Table 4 shows the different
model types and model components that define the buffer
behavior. The model types are discussed in detail in Parts
1 and 2 of this article series. You also can refer to the IBIS

4. Dedicated fixture for IBIS bench measurement.
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Modeling Cookbook.?

2. Bench Setup

Understanding how the device op-
erates is essential in data gathering for
IBIS models. As shown in Figure 1, this
is the first stage. It’s accomplished by ex-
tracting the I-V data and the V-t data.
Both are represented in tabular form.

I-V data includes the ESD clamp be-
havior and the driver strength, while the
V-t data indicates the transition from
low state to high state and vice versa.
The switching behavior is measured
with aload connected to the output pin,
equivalent to the value that the output
buffer will drive. Nevertheless, the usual
load value is 50 Q to represent the typi-
cal transmission-line impedance.

For I-V measurement, a program-
mable power supply capable of sinking
and sourcing current and a curve tracer
are used to sweep the voltage and gather
the current behavior of the buffer. The
data is recommended to be taken in the
voltage range of -Vpp to 2 x Vpp, and
the typical, minimum, and maximum
corners. V-t measurement requires the
use of the oscilloscope with appropri-
ate bandwidth and a low-capacitance
probe.

The DUT, mounted on the dedicated
fixture, is to be tested under varying
temperature conditions with the use of
a temperature forcing system to capture
the minimum, typical, and maximum
performance. In this case, the minimum
(weakest drive strength, slowest edge)
data is taken at 125°C, and the maxi-
mum (strongest drive strength, fastest
edge) data is taken at -40°C.

3. Bench Data Extraction

Once verified that the bench setup
is ready, the process of gathering the
required I-V and V-t data can begin.
Output and I/O buffers demand both
I-V tables and rise/fall data, while input
buffers only demand I-V tables.

I-V (Current vs. Voltage) Data Mea-
surement

The I-V curve measurements cover
the four IBIS keywords—[Pullup] and
[Pulldown] represent the I-V behavior
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Table 4: IBIS Bench Measurement

Buffer Type Selection

Model Type Model Components

Input

Output 3-State, Output 2-State, I/O

Open_drain, I/0_open_drain

Open_source, I/O_open_source

[Power Clamp]
[Ground Clamp]

[Power Clamp]
[Ground Clamp]
[Pullup]
[Pulldown]
[Rising Vddref]
[Falling Vddref]
[Rising Gndref]
[Falling Gndref]

[Power Clamp]
[Ground Clamp]
[Pulldown]
[Rising Vddref]
[Falling Vddref]

[Power Clamp]
[Ground Clamp]
[Pullup]

[Rising Gndref]
[Falling Gndref]

L
VSS'I E [E VSSZ
@ v, [2] ADuM4146 15] GATE_SENSE
Vi (] Top View 14| Vour_on
@'V READY[&]  (NottoScale) 13] Voo
—/ sweep FAULT [5] 12] Vour o
RESET [ 11] GND,
Vom [7] 10] DESAT
VSS1 E El VSSZ

5. ADuM4146 bench setup for |-V clamp measurement.
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6. ADuM4146 input buffer bench measured ground clamp. 7. ADuM4146 open-drain buffer pull-down result.

of the pull-up component when driving high and the pull- The positive node of the sweeping device for pull-up and
down component when driving low, while [Power Clamp]  power-clamp data should be connected to the supply voltage
and [GND Clamp] represent the I-V behavior of the ESD  and the negative node should be connected to the pin, while
protection diodes during the high-impedance state. the sweeping device for pull-down and ground-clamp data
To measure the I-V characteristics, mount the component  are referenced to ground. Extrapolation may be required at
on the dedicated board and connect the power and ground times when the curve tracer isn't able to sweep the entire
pins to the power supply. Prepare the temperature forcing range.
system, adjust to the desired temperature, and wait for it to Figure 5 shows the bench setup for input buffer (V,) I-V
stabilize. Sweep the voltage within the recommended range, =~ ground-clamp measurement, while Figure 6 shows its mea-
then, using the curve tracer, measure the current of the re-  sured behavior. The ground-clamp circuit is triggered when

quired buffer. the input goes below ground resulting in a negative current,
Dioo Digltal Pattern
LU Instrument
Connect to GND
Dscilloscope
Using a Low
Capacitance
Probe for READY [ Vaa{T] i
Fin Capturing
Vi {Z] 5] GATE_SENSE o CH3 cHl |-
380 —1 GND3 GNDT =
\ Vi3] -V _ow Wi CHis CRCCRETE cHZ2 |-
2 nF *—| GND%4 GND2 [—%
ReAOY g Ve L
Connect to ADuUMAILE 380
Oscliloscope ———FAULT{E] iz} Your_orr
Using a Low
Capacitance RESET {E] E—G ND, =
Proba for FAULT | -
Fin Capturing Voo {7} 0} DESAT 4 ¢—{ onDZ Power Supply =117
= GND_¢
Vaur{8] E1Q™ J -
son:
1k0
Lall
3
2500 Lo SMU

8. ADuM4146 bench setup for READY and /FAULT switching behaviors.
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Transistor-Level
Simulation Ideal
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Maximum =6V Transistor-Level Maximum =6 V Bench Measurement
Simulation |deal Typical =5V Actual Falling Waveform
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Mg

10. ADuM4146 /FAULT pin falling waveform at VDD1 reference.
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and then approaches and settles at zero. The input pin (VIP)
doesn’t have a power-clamp component, so its model will
not have power-clamp data.

The same method is implemented to the ESD clamp, pull-
up, and pull-down data of the output buffer. In this case,
though, the ADuM4146 READY and FAULT pins are open-
drain buffers. Thus, they don't have a pull-up component
and only require pull-down data.

Figure 7 shows the ADuM4146 open-drain buffer’s pull-
down data result. The pull-down curve starts from a nega-
tive current, then crosses zero going to the positive quad-
rant, also in the range of -V to 2 X Vpp,.

Buffer Capacitance (C_comp) Extraction

According to the IBIS Modeling Cookbook
for IBIS Version 4.0, “The total die capaci-
tance of each pad, or the C_comp parameter,
is the capacitance seen when looking from
the pad into the buffer for a fully placed and
routed buffer design, exclusive of package ef-
fects”® One way to obtain the C_comp value
is by using following equation:

C_comp = Cpy — Cpyg

where CIN = device input capacitance, and
Cpig = device package capacitance.

the temperature forcing system to capture the minimum,
typical, and maximum range.

Figure 8 shows the ADuM4146 actual bench setup for the
READY and /FAULT pin’s switching behaviors. Given that
ADuM4146 digital output pins are open drain, only the ris-
ing and falling behaviors referenced to the supply voltage
are required.

Figures 9 and 10 show the captured rising and falling
waveforms for the /FAULT pin both in transistor-level simu-
lation and actual simulation measurement. Both setups use
the same loading conditions of 50 Q) connected to VDDI,

Set FOM Parameter and
Pass/Fail Condition for
Correlation

Run |BIS Model
Through Parser Test

Debug IBIS
Model

Correlate IBIS Model
| vs. Transistor-Level

surement

Schematic

V-t (Output Voltage vs. Time) Data Mea- L

The V-t curve measurements also cover
four IBIS keywords: [Rising Vddref] and

Debug IEIS Model

[Falling Vddref] pertain to the transitions

from low-to-high and high-to-low with
load referenced to the supply, while [Rising
Gndref] and [Falling Gndref] pertain to the
transitions from low-to-high and high-to-
low with load referenced to the ground. Re-
lated to these is the keyword [Ramp], which
defines the transition rate when changing
from one state to another, taken at 20% to
80% of the waveform.

Measuring the rise and fall time data re-
quires the use of an oscilloscope on the buf-
fer driving the required load. In this case,
a 50-Q resistor is utilized to represent the
transmission-line impedance. For the open-
drain type, connect the load to the buffer and
the supply voltage to measure the switching
behavior with reference to VDD1. Be sure to
stabilize the temperature as required using

Debug IBIS Simulation
and Transistor-Level
Simulation Setup

IBIS Model Passes
Quality Level 2a

]

Correlate IBIS Model
vs, Physical Unit

Debug IBIS Model

12. IBIS model Quality Level 3 validation process flowchart. @
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across typical, minimum,
and maximum corners.

4. Building the IBIS
Model

The next stage in creating
an IBIS model is processing
the gathered data and build-
ing the model itself. In this
stage, the raw data tables
are inserted in an IBIS text
format following the neces-
sary keywords and includ-
ing the device parameters.
The detailed process for this
is discussed in Part 1 of this
article series.

Figure 11 shows the

IBIS File

Generated from Bench
Measurement

v

Transistor-Level
Schematic Design

Buffer Circuit

v

Simulate IBIS Model

Including Loading
Condition

AU

Simulate Schematic Design

Including Same Loading Condition

with RLC Package Parasitic

IBIS Model Simulation
Results

Correlate Results

v

Transistor-Level
Simulation Results

ADuM4146 IBIS model

generated from bench mea- 13.BIS model Quality Level 2a validation process.

surement. The model should

pass the IBIS parser, which

includes basic checks such as matching between the I-V and  the model should satisfy the IBIS quality checklist.

V-t tables and reviewing the monotonicity of table data. All

errors, warnings, and notes should be completely resolved Validation and Results

before continuing with the validation process. In addition, The validation process of this article will follow the one

Input Buffer Open-Drain Buffer

Feef [0
Risenes [Ohms) 50 tef [Ohns)

Ceel [F]

Tpenod (3] 100

Rseries
L -5

Weel [V]

Tpenod (5]

L

k—{_ Tperiod

H—Tpeﬁud

Unit Prefioss: Lt Prefioss:
k=1e3 o= Te-3 k=1e3
M =1eE u=let M=1eb
G=1a9 n=1a8 G=1s9
T=1e12 p=lei2 T =1e12

=l Ce ]

14. ADuM4146 input and open-drain buffer simulation setup.
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presented in Part 2 of this series. More
details regarding the validation pro-
cess of an IBIS model are discussed
there.

The model must first pass the pars-
er test, which can be checked using
software with integrated IBISCHK or
applying the open-source executable
code from ibis.org. After passing the
parser test, the model must then be
correlated against either its transistor-
level schematic or the actual silicon
unit.

Since this article aims to achieve the
Quality Level 3 model, ADuM4146’s
IBIS model will be correlated against
both its transistor-level schematic and
actual unit. The figure of merit (FOM)
value will be set to determine whether
the IBIS model will pass both corre-
lations. In this case, the FOM value
for both correlations must be greater
than or equal to 95% to pass the Qual-

ity Level 3 IBIS model validation. Figure 12 presents a flow-
chart diagram of the validation process that an IBIS model
must go through to pass Quality Level 3.

The area under the curve metric will be used to compute

Pulse

(0Vto5V)

RLC Package Parasitic
L R
10 mf)

Input Buffer

15. ADuM4146 transistor-level design simulation setup with loading conditions (input buffer).

Pulse
(0Vto5V)

RLC Package Parasitic

Open-Drain Buffer | R L + Rioan
I\ 1 10mQ 2.16 nH , 500
L~ . % c v
: . oD
: L s231F] o

16. ADuM4146 transistor-level design simulation setup with loading conditions (open-drain
buffer).

the FOM values of both correlations. The same loading con-
ditions must be placed on the two sets of correlation. Dur-

ing validation, it’s advisable to follow the loading conditions

indicated in the datasheet to test the device in its normal

6 i

5 4
4 4
34
2

Voltage, V [V]

— design
ibis

Voltage, V [V]

T T T

9.2 0.4

Time, t [us]

0.6

T

9.8

1.8 4.6

17. Transistor-level design vs. IBIS model validation results (input buffer).

5.2 5.4 5.6
Time, t [us])
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Voltage, ¥ [V]

— design
ibis

Voltage, V [V]

6.4 0.6
Time, t [us]

8.2

L] U] T T

a.8 1.8 4.6 4.8

18. Transistor-level design vs. IBIS model validation results (open-drain buffer).

operation.

To correctly validate the IBIS model
against a reference—for example, IBIS
vs. bench measurement correlation—
the PCB traces that the signal will go
through in the bench measurement
setup must be added to the IBIS simu-
lation setup.

Below are the two conditions per-
formed to achieve the Quality Level 3
IBIS model.

IBIS Quality Level 2a Validation

Figure 13 shows the IBIS model Qual-
ity Level 2a validation process. This cor-
relation process intends to assess the
degree to which the IBIS model data will
result in simulations that match the tran-
sistor-level simulation results.

Figure 14 shows the ADuM4146’s IBIS
model simulation setup for both its input
and open-drain buffers with loading con-
ditions.

Figures 15 and 16 show the transistor-
level design simulation setup with load-
ing conditions for input and open-drain
buffers, respectively. The package RLC
values of the device are added in between

T

5.8

1 L]
5.2 5.4 5.6 5.8

Time, t [us]

6.8

Table 5: Quality Level 2a Validation FOM Values of
Input and Open-Drain Buffers

Buffer Mode

Input
Open Drain

IBIS File

Generated from Bench
Measurement

s

Simulate IBIS Model

Including Loading
Condition with RLC
Board Trace Parasitic

v

IBIS Model Simulation
Results

FOM
89.99%
99.68%

Actual Silicon Unit

O

Bench Measurement

Including Loading Condition

2V

Bench Measurement
Results

19. IBIS model Quality Level 2b validation process.
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the buffer and the load to replicate the
package parasitic in the IBIS setup.
Figures 17 and 18 show the correla-

Table 6: Quality Level 2b Validation FOM Values of
Input and Open-Drain Buffers

tion results of both input and open- Buffer Model FOM
drain buffers, respectively, when run- Input 99.23%
ning the IBIS model with a standard :

load and comparing the results against a =i i
transistor-level reference simulation us-

ing the same load. A 50-Q) resistor is used as a load for the  Quality Level 2b.

IBIS vs. transistor-level correlation setups of the open-drain
buffer. A transient analysis is performed for both setups
with a 10-ps pulse input.

Table 5 shows the computed FOM values for the two buf-
fer models when correlated against their transistor-level
schematic. Since both buffer models have FOM values great-
er than 95%, the IBIS model passes Quality Level 2a.

IBIS Quality Level 2b Validation

IBIS Quality Level 2b requires the model to be correlated
against bench measurement. Therefore, factors that may af-
fect the performance of bench measurement should be con-
sidered.

The main challenge when performing bench measure-
ment is signal attenuation, which is mostly caused by trace
parasitics. When measuring data from the actual unit, it’s
best to use a dedicated board with a low-capacitance probe
to reduce the effects of trace parasitics as much as possible.

In this case, the IBIS bench dedicated board was a solu-
tion for signal-integrity issues, reducing attenuation caused
by unwanted signals that might get introduced to the signal
of interest. Figure 19 shows the validation process for IBIS

S

AR
Tran
Tran1
StopTime=10.0 usec
MaxTimeStep=1.0 nsec

TRANSIENT

The main objective in the IBIS model correlation is to
obtain results that are as close as possible to the reference.
In capturing rise/fall-time data in the oscilloscope, it’s best
to use a probe with extremely low loading to reduce signal
attenuation. The errors introduced by the probe and instru-
ment combination can significantly contribute to the signal
of interest.

According to Tektronix, “Special filtering techniques and
proper selection of tools to de-embed the measurement sys-
tem’s effects on the signal, displaying edge times, and other
signal characteristics are key factors to consider when mea-
suring the actual silicon performance.”

Figures 20 and 21 show the simulation setups of the IBIS
models with input and open-drain buffers, respectively,
considering the loading conditions. The RLC values con-
nected in series to the buffers are the parasitic values from
the board traces. It's important to consider their effect on
the model’s performance when adding any loading by the
fixture to replicate the lab setup.

Figures 22 and 23 present a diagram representation of
the bench setups with loading conditions for input and

b v.DC
+| SRCt
= Vde=5V

o
n_,
— W\ | e
4 ViPulse R | C R |
SRC2 Rioad || cf L1 Rt I B3
(I_D VIow=0V  R=50Ohm |77 C=1.130F  L=2960H  R=1370hm| [ 5 |
Vhigh=5 V : |1 1BIST
-] Delay=0 nsec | I'="ComponentName="adum4146"
Edge=linear | | PinName="2"
L Rise=1nsec I I ModelName="vip_input_con1"
= Fall=1 nsec = '
Pl e SetAllData=yes
R RLC Parasitic for Board Trace DataTypeSelector=Typ
Period=10 usec USEPkngES

20. Actual IBIS simulation setup with loading conditions (input buffer).
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21. Actual IBIS simulation setup with loading conditions (open-drain buffer).
Oscilloscope
open-drain buffers, respectively. A 5-V
pulse signal is used to drive the open-
drain buffer, which is connected to a ~
50-Q load. Correlation results for IBIS 500 Vs [ 16] Vs
simulation and bench measurement of W v, [2] SDUIES 15 GATE_SENSE
input and open-drain buffers are shown v. [3 Top View 4l Vour_on
in Figures 24 and 25, respectively. VT Pulse READY [&] (Not to Scale) 13] Voo
Table 6 shows the FOM values of in- (0 V105V) 1 SRl [5] 121 Vour_or
put and open-drain buffers when cor- - RE%ET [¢] 11l 6ND,
related against the actual silicon bench UDD'% 10/ DESAT
measurements. The FOM values are s=1(8 9] Vss
greater than 95%, which means that
the IBIS models of the two buffers pass 22. Bench setup with loading conditions (input buffer).
Quality Level 2b. Since the model passes
Quality Level 2a and Quality Level 2b,
it can now be considered as a Quality (:;:’:':;) s
Level 3 IBIS model. L Vs (1] 18] v,
v, [2 ADuM&4146 15| GATE_SENSE
Conclusion and Takeaway v,. B Top View 14] Vour_on
Extracting the data necessary for READY (] (Not to Scale) 13| Voo,
hardware-to-model correlation is one 500 FAULT [5] 12] Vour_orr
of the most challenging procedures in |Dsci|| pe RESET [6] 11/ GND,
building a quality IBIS model through :"'“ [ 10| DESAT
bench measurement. By careful atten- s [8] 9] Vss2

tion to detail and understanding the be-
havior of the I/O circuit, it's possible to
achieve a close correlation between the
lab measurements and IBIS simulation
results.

Eliminating as much attenuation as possible is key to hav-
ing a high FOM value in correlation. Considering this, it’s
advisable to use a dedicated test fixture with well-matched
equipment and accessories to ensure the integrity of the sig-

nal.

23. Bench setup with loading conditions (open-drain buffer).

It’s also important to keep in mind that in correlation, the

IBIS model and reference setups must be identical in terms

FOM value.

of the traces that the signal will go through. This decreas-
es the error caused in the correlation; thus, increasing the

Having an IBIS Quality Level 3 model is an advantage for

both semiconductor vendors and customers. This ensures
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having a higher accuracy level of the model when it was test development engineer, and ISO team for all of the sup-
validated from pre-silicon to actual silicon measurements. port to complete this project. In addition, we appreciate the
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