Keysight Technologies
Model Builder Program

Technical Overview

Complete Silicon Turnkey
Device Modeling Platform
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Introduction

Model Builder Program (MBP) is a complete modeling solution that integrates device simulation,
model parameter extraction and optimization. MBP supports all popular compact models including
the latest BSIM-CMG, BSIM-IMG, and BSIM6 for DC, AC and RF applications. MBP also supports the
macro (subcircuit) model and Verilog-A model.

MBP provides automatic extraction. The open interface enables optimization flow customization, de-
vice target definition and the ability to define GUI operations. With its superior optimization technol-
ogy and advanced features, MBP provides the most comprehensive, accurate and efficient modeling
solutions, especially for silicon devices.

Key Features

- Fully automated BSIM3, BSIM4, BSIMSOI, PSP, HiSIM2, HiSIM_HV, GP, VBIC, and MEXTRAM
model extraction and optimization flows

- Support for the latest BSIM6 versions and advanced MGFET models (BSIM-CMG and BSIM-IMG)

- Open interface enables users to customize modeling flows and internal functions using scripting

- Built-in macro model optimization capabilities incorporating HV and layout effect modeling

- The industry’s most complete variation modeling solution with both the BPV and PCA based
variation model automated extraction flows

- Reliability package to support industrial MOSRA and TMI aging models

- Equipped with superior optimization technology balancing speed and accuracy

- Excellent usability with a friendly user interface, efficient model file management and model
library support

- Integrated modeling data flow across Keysight Technologies’s device modeling platform
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MBP Specifications

0S and Simulators Models Supported Operations
Windows and Linux MOSFET BSIM3 - Automatic model extraction and optimization
HSPICE and Spectre BSIM4 - Macro model optimization
BSIM6 - Intermediate Variables such as (Vth vs. L, Idsat vs. T, etc)
PSP optimization
HiSIM2 - Model extraction based on Design Spec (No IV/CV is
HiSIM_HV needed)
s0| BSIMSOI3 - Model library import, optimization and export
BSIMSOI4 - Both internal and external simulators available

- Model tweaking for both global and binning model

MGFET BSIM-CMG : .
- Model file management and conversion between
BSIM-IMG .
simulator formats
BJT GP (GUmmel POOH) _ SCr|pt|ng Capablllty
VBIC
MEXTRAM
HICUM

Diode (level 1,3) and Juncap2
Resistor (R2 and R3)

Inductor
MOSVAR and MIM capacitor
JFET
Sub-circuit modeling  High voltage
Layout effect
RF model
Monte-Carlo model  Process variation
Mismatch
Optimizer Task Tree GUI-based Custom Model
- Superior optimization technology - Automatic extraction and optimization Extraction Environment
balancing speed and accuracy steps are implemented for all industry - Fully interactive GUI to adjust an
- Internal optimizer supports the standard models automated model extraction flow
optimization of general models, - Customize the extraction and ~ No coding or compilation is
subcircuit models, Design Spec, and optimization flow using simple Java required
Intermediate variables programming - Extraction step adjustment
_ supported for data/region
Macro Modeling selection, model parameters,

- MBP provides the fastest optimization graphs and optimizer settings

speed for macro modeling

- Equipped with predefined templates
for high voltage device modeling and
layout effect modeling such as STI

and WPE i =
- Enables optimization of macro A=
variables and model parameters e L~ “ [ ;’,:r;’

together at fast speed
- Supports all popular simulator
formats
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IMV and DP Model Tweaking

- MBP enables users to optimize on Vth, - The smart model tweaking module
Idsat, loff or any device targets of user enables easy model retargeting
defined vs. W/L/T. For example, NLX, according to new specifications
DVTO, and DVT1 can be optimized - Supports both the model card and
directly on Vth vs. L curve at different model library
Vbs - Supports tweaking binning model

- MBP enables loading Device library without damaging the
Parameter data and using itasa continuity

target to tweak model parameters

MBP Script

- MBP script enables GUI operation
application, plot manipulation,
data re-organization, IMV target
definition, and extraction flow

customization
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Best Usability

- Flexible and simple device navigation
- Equation viewer enables easy

2
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Comprehensive Modeling
Package

- Monte-Carlo model support for global
variation and local mismatch models

- Complete PCA-based variation
model extraction flow to support N/P
correlation

- RF module enables accurate modeling
of devices for RF applications

- State-of-the-art subcircuit modeling
approach for high voltage device
modeling

- Stress (layout dependent effects)
module enables parallel simulation

- Circuit-based model extraction base
on the figure of merits of benchmark
circuit (ex. RO stage delay, dynamic
power, leakage power)
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Product Structure

Model Builder Program (MBP) is a
one-stop solution that provides both
automation and flexibility for silicon

device modeling.

model simulation, parameter extraction,

Simulation can be performed by either
the internal engine or external simulators
(e.g. HSPICE, Spectre). The extraction

packages for BSIM3, BSIM4, GP bipolar,
resistor, capacitor, diode, JFET and macro
Core Environment includes all the model are included by default.
necessary components for data loading,

model generation and reporting. Core Environment

Models

Description

- WB860T1EP/ET Model Builder Program

Modules

CMOS Modeling

General extraction package for the BSIMSQI, PSP, HiSIM2,
HiSIM_HV, BSIM6, BSIM-CMG, BSIM-IMG, and Level 66
HVMOS models.

WB8602EP/ET MBP BSIMSOI Model Generation Software
W8603EP/ET MBP PSP Model Generation Software
W8604EP/ET MBP HiSIM2 Model Generation Software
W8605EP/ET MBP HiSIM_HV Model Generation Software
W8615EP/ET MBP BSIM6 Model Generation Software
W8616EP/ET MBP BSIM-CMG Model Generation Software
W8617EP/ET MBP BSIM-IMG Model Generation Software
W8618EP/ET MBP MOS66 Model Generation Software

BJT Modeling

General extraction package for the VBIC, HICUM, and
MEXTRAM bipolar madels.

WB8606EP/ET MBP VBIC Model Generation Software
W8607EP/ET MBP HICUM Model Generation Software
WB8609EP/ET MBP MEXTRAM Module Generation Software

CMOS and BJT Modeling

General extraction package for the popular CMOS (PSP,
BSIMSOI, HiSIM2, and HiSIM_HV) and BJT (VBIC, HICUM,
and MEXTRAM) models.

W8624EP/ET MBP Silicon Model Extraction Package

Stress Modeling

Complete flow for layout-dependent stress effect model
generation and optimization.

WB86T1EP/ET MBP Stress Model Extraction Software

RF Modeling

RF parameter extraction packages for MOSFETSs, BJTs,
capacitors, diodes, inductors and resistors

W8612EP/ET MBP RF Model Extraction Software

Verilog-A Model Support

Support for Verilog-A model loading and tweaking

WB8613EP/ET MBP Verilog-A Model Support Software

Reliability Modeling

Extraction packages for MOS Reliability Analysis (MOSRA)
and TSMC Model Interface (TMI) aging model generation

WB8614EP/ET MBP Reliability Module MOSRA - TMI Software

Statistical Modeling

Statistical and mismatch model extraction packages for
MOSFETs, BJTs, resistors and capacitors.

W8620EP/ET MBP Statistical Model Generation Software

Viewer Module

A graphical user interface (GUI) that enables you to view
model simulation results and generate reports.

WB8619EP/ET MBP Viewer Software

For more information on Keysight EEsof EDA’s Model Builder Program (MBP), visit:

www.keysight.com/find/eesof-mbp
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myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

www.axiestandard.org

AdvancedTCA® Extensions for Instrumentation and Test (AXle) is an

open standard that extends the AdvancedTCA for general purpose and
semiconductor test. Keysight is a founding member of the AXle consortium.

www. [xistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the
Web inside your test systems. Keysight is a founding member of the LXI
consortium.

WwWW.pXisa.org
PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a

rugged, PC-based high-performance measurement and automation system.

Three-Year Warranty

www.keysight.com/find/ThreeYearWarranty

Keysight’'s commitment to superior product quality and lower total cost
of ownership. The only test and measurement company with three-year
warranty standard on all instruments, worldwide.

Keysight Assurance Plans

www.keysight.com/find/AssurancePlans

Up to five years of protection and no budgetary surprises to ensure your
instruments are operating to specification so you can rely on accurate
measurements.

www.keysight.com/quality

Keysight Electronic Measurement Group
DEKRA Certified 1ISO 9001:2008

Quality Management System

Keysight Channel Partners

www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and product
breadth, combined with channel partner convenience.

www.keysight.com/find/eesof-mbp
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For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas
Canada
Brazil

Mexico
United States

Asia Pacific
Australia
China
Hong Kong
India
Japan
Korea
Malaysia
Signapore
Taiwan
Other AP Countries

Europe & Middle East
Austria
Belgium
Finland
France
Germany
Ireland
Israel

[taly
Luxembourg
Netherlands
Russia
Spain
Swedan
Switzerland

United Kingdom

(877) 894 4414
551133517010
001 800 254 2440
(800) 829 4444

1800 629 485
8008100189
800 938 693
1800112929
0120 (421) 345
080 769 0800
1800 888 848
1800 3758100
0800 047 866
(65) 6375 8100

0800 001122
0800 58580
0800 523252
0805 980333
0800 6270999
1800 832700
1809 343051
800 599100
+32 800 58580
0800 0233200
8800 5009286
800 000154
0200 882255
0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
0800 0260637
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