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Overview

MBP Script is based on Java language, and supports most of the Java expressions
(jdk1.4), except class definition. With this script, you can transform data, define plots,
do optimization, and build extraction flow.

MBP Script is tied to project. Thus, for any modification and customization, save your
MBP project in the beginning. After customization, the MBP script can be reused for
other project or shared with others.

This document describes the MBP Script application in detail. For more advanced
application, refer to the MBP Script Programming Manual.
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Script Editor

MBP provides an editor for users to create or modify their own script. Click MBP
main menu "Script->Script Project" to start the editor.

Menu bar — Project pane Shortcut button — Edit pane

Froject thug
™ Project
= 4 default

; commands
data
flow
init
zetup
prog

»
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i+

s¥s

| Code

escription our ocation
t es ce Loe
Desc ki
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Menu Bar

There are three main items in the Menu Bar of script project editor.

» File
<> Save: Saves current code to current project

» Edit:
<> Undo: Undoes function for text input.
<> Redo: Redoes function for text input.

» Debug

Run
Continue
Step Over
Step In
Step Return

S
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Project pane

Script in MBP is organized by project.

On the left of MBP script project window, the project pane has a hierarchical tree
structure. You can create script file for different kinds of usability on different nodes.

*_f’ Project

= #* default
""" commands
fa data

imw

""" B mismateh
b -Ha- ctat
Eler prog

- sys

Some frequently used usability includes:

Commands: Plots selection and organization in MBP GUI

Data: Data manipulation, can be output to GUI or just used in extraction flow
Flow: Model extraction flow

IMV: Configurations for different targets: DP, IMV Mismatch, or global statistical
model.

Sys — gui — navigator: To add new navigator in the GUI.

RS

<>
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Edit pane

Edit pane is the main pane for all the modifications. It can be displayed in different
styles according to different usability selected. For example, see the following

displays in the Edit pane:

Edit pane of extraction flow:

B o Gl extract TV K| La][w)(~)

Params

Type Name Value

3
Opt_Root Idlin
I

Judgze Root _Idlin
I

C Opt_Larray Idlin 1 )

udge Larray Idlin_ |
!

Note: Press [Cirl] to move/link the tasks.

13

m

Comment

Calor Font Size Style Insert

E3
1

Edit pane of IMV configuration:

B inv inv.idzat id vd X (][]~
IMV Type

.Tava Megorithm DScript Megorithm I:‘Expression

Dfmto Refer I:‘Local Param DTra.ns to Point

Page Mame : |Ids_wds_wgs

Restrictions © |device, wds=wdd, vgzs=absmax (vgs), vbs=absmin (vbs)

Megorithm Class : |ace/Current -
Attached Targets
Mgorithm Parameters:|ids

Tame Value

DPa.rameter:

IMV_PROP | Whole Code

All the script code should also be created and entered in the Edit pane.
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For more details, refer to the subsequent chapters and MBP Script Programming
Manual.

Application Samples

The most frequently used applications with MBP Script will be presented in this
chapter.

Commands

Commands project is designed to select and organize MBP plots by scripting. It can
help to standardize the extraction flow (together with parameter group function), or
help to easily generate report (together with report function).

To create a new command file to show some selected plots:
1. Right click on commands - New - Task

Project | Debug

f Project
EI"" defanlt
Mew » B Package
% 1 ow Copy |[IF Task
----- o init Pasta = Task Group
. ..... » EEtuP
BB ace Delete y File
EE imw
B prog
-Ha- £¥s

2. Input the task name and MBP will generate the template.
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Project DEhuEl D P el B commands. DEMO_PLOT X

#* Project  task() ()
-4 default
El% commands

------ [T* DEMG_PLOT
EI Ea data

}
TASE.start i) :

[N o

g ]
LSS
Pl
.-i---g
.51-'-

oo —1 S N &~

=
He,
]

IF]

n

[dn]

3. If data is already loaded in MBP, you can define some output plots. Here is an
example.

task() () {
cmd.clearPlotsi)
cmd.setPlotLayout (2,3) ;
show(l.0u,10.0u) :
show(l0.0u,10.0u) ;

}

TASE.start () ;

vold show(double w,double 1){
cmd.plot:"ids_vgs_vhsﬂvds=ﬂ.DE&&w="+w+"&&l="+l]:
emd.plot ("imv. imv. gm/gds.gm vgs vbsBvds=0.05&ew="+u+"£&1="+1) ;
cmd.plot:"imv.imv.vth.vth_vhsﬂvds=ﬂ.DE&&w="+w+"&&l="+l];

In this example, a function called show was defined, and plots (ids_vgs_vbs, IMV plot
gm_vgs_vbs, and vth_vbs) were selected in the function. The plots were selected by
placing several restrictions with logic expressions &&.

The task changes the MBP layout to 2 by 3 plots, and then shows two devices with
pre-defined plot selections.

4. Click Run. The output appears in the MBP main GUI.
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5. Double-click Commands, and drag the existing task to the Edit pane. It is possible

to create multiple tasks based on different applications. You can set the task to

button mode by right clicking the task. Under the button mode, the task icon
performs like a button and runs with a single click.

Project | Debug

‘f Froject
-4 default

EIEa data
]

6. After all the scripting work, open the Commands tab in the MBP main GUI by

o

[} DEMO_PLOT
""" D::Plu:-t_Repnrt
L D::Pl-:-t_g'-:-upl

'@DEMD FLO

i Flaot &nu
i Flat REED

Set BreakPoint
Remowe BreakPoint
Clear BreakPoints
Button Mode
Arrange

Script 2 Commands. It has the same function as the one in the script project

window.
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Flow

Model extraction flow can be found under the flow node.

You can create a new task LI or a task group = by right clicking flow = new.

Double-click the task flow name, and the graphic extraction flow is shown in the Edit
pane. Dragging the task to the Edit pane will generate the task icon. Hold ctrl to
move the task icon or link between two tasks.

To move the tasks or connections in the flow, highlight the task or connections and
press Delete in keyboard.

To run the task, highlight the starting task and click Run.

Project | Debug GA_extractflow X u][:][:]

'f Froject - = Group Setting —— flow. GA_extractf

B‘f defanlt M Params
% commands =

Type Name Value

»

n

data

<[]} init

I:[:: IsExistlec
D:: I=Exi=ztCzg
I:[:: IsExistIes Opt_Czgl
[T 0pt_4sides_IDL || Comment

% Opt_4szides_Idlin Color Font Size Style Insert
-5 Opt_dsides_Tdlin
D:: Opt_4sides_Tdsat
D:: Opt_4=zides_Tg=

4
[} opt_all_Idlin (__Opt_Landf Vth )
[T Opt_Cec

b
b

=2 :
D:: End sExistCg
% Gh_extractflow |5
L

PRdIEE

[T} Opt_Czel
I:[:: Opt_Cge?
~[]} opt_Landf_GIDL 4
[T Opt_Lendf Tdlin {_Opt_Landfl SubandVth -_
] . pply
-[T% Opt_Landf_TdlinI ™ ? a0
Ml m | 3

Mote: Press [Ctrl] to move/link the tasks.

The extraction flow has hierarchical structure. You can create several task groups in
one flow and make the flow clearer and more readable.

The tasks need to be written by script. For more details, refer to the MBP Script
Application Manual.
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IMV

IMV includes four catalogs of configurations: DP, IMV, stat, and mismatch. Old MBP
IMV and DP configurations are still compatible with the new versions. However,
when loading them into MBP, the tool will convert them automatically to the new
script format. Both the new and old versions of the IMV configuration can be saved
or loaded separately with other script projects by Extraction > IMV - Save/Load
IMV configurations. (Note: when saving the configurations, all old formats are
converted to new script format.)

Project | Debug

Catalogue: DP, IMV, Stat, Mismatch

Targets: Idlin, Idsat, Vth, and so on

Plots: Idlin_L_W, and so on

EI idsat
SollE] {dzat id wd

The hierarchical structure of IMV is shown above. For each catalog, there are
different targets defined by users (MBP provides default settings and the
configurations are fully open to users.)
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How to add a new IMV plot

In MBP, IMV stands for intermediate variable such as Vth, Idsat, etc. IMV plots show
the scaling plots of IMV targets versus different instance parameters, such as Vth_L,
Vth_T, and so on. In MBP script, IMV catalog is organized by different targets.

To show how to customize a new IMV plot with MBP script, here is an example of
loff vs. L.

1. Right click IMV 2 New = IMV.

2. Input the target name loff, and MBP generates a target definition template in Edit
pane.

3. Modify the template to input all the related information.

B inv.inv Toff X| La)(»](~]

INV Type
.]'ava M gorithm I:lScript Mgorithm DExpression
Dhut-:- Befer |:|Lc-cs|l Param DIrsms to Foint

Page Name : [Ids_wgs_vbs -

Restrictions © |deviece, vbs=0, vgs=0, vds=absmax (vds)

4

M gorithm Class : |ace/Current

Attached Targets

i

Mgorithm Parameters: idsl

Name Value x
DPsrameter: vES [start=0;stop=wvgg: step=0. 01] -
wvds wdlin AL

IMV_FROF | Whele Code

4. Right click the new created target loff and select New = Graph.
5. Enter the Graph title such as loff_L. MBP generates the graph setting template.
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6. Select Simple Graph and enter Title, X, Y, and Hierarchy information.

Praject | Debug| [ imv. ilv.I:fEEE (ale]~]
&) zigne idsat | |[C]Customize Data Orgenize |Simple Graph ~ | vien || Add to Navigater

siamavih Title : [off L |
] vin Axislz] © L B Loe

wth_con Axis[y] : |Ifo ||:| Log
vth_con_logid hxis[p] | |

vth_consat Hierarchy : lIoff |

Error Function : | |

=
a mismatch

stat =
« o ¥ GEAPH_PRIP |GR.!|.PH_MUDIF‘I Whole Code

7. Click View to check the graph.

o
Jal_Lr = 10T 25 b= 1 5000

w T vds
4 11E-10
0. 18u o5 15
0. 2u 25 1.5
0 3u o5 L5
0. 5u o5 15 e
lu 25 1.5
2u o5 L5
fu 25 1.5 — 212E-10

142E-10

141E-11 o

013 261 amw 73 100

um
PN —— b p— tam) —

8. To apply the new settings, right click IMV and select Apply, or on the MBP main
GUI > IMV tab, click on the refresh button.

‘r’ Froject &
-4 default mh
commands - 1 a/GDs
B~ Tdlin
a data F L mosRA
g flow 1 Idsat
% iy - J) VIH
""" & imat (-4 Toff
-
""" vy zetup
New »
Apply
Copy
Paste
Delete
1dlinw
1dnorm
i idzat < i | o
b idsat_id wd [Device Mavigator| v page: |
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Target definition

In the previous section, a new target loff was defined using the default target
definition template. There are different methods to define a target in the MBP script
project.

» Use built in algorithm (Check Java Algorithm)

B inv. inv Toff X| La)(e)(=]

INV Type
_]'ava M gzorithm DScript M gorithm DExpressinn
I:lﬁuto Refer I:lLocal Param DTrans to Point

Page NMame : [Ids_wgs_vbs -

Restrictions © |deviece, vbs=0, vgs=0, vds=absmax (»ds]

Mgorithm Class : |zcc/Current -
Attached Targets ﬂ-
KMgorithm Parameters: idsl
ame Value x
DPa.rameter:
vEs [start=0;stop=vgg; step=0.01] -
wvds wvdlin il

INV_FROP | Whole Code

<> Page Name: Plot to calculate the targets from. Page name should be
matched strictly to the one shown in MBP device navigator.

<> Restrictions: Restrictions of instance and bias conditions. Device stands for
all the instance parameters and bias conditions can be defined here.

<> Algorithm Class: MBP has built-in algorithm to use. For example,
acc/Current gets the Y axis value from a specific page and bias, thus this
algorithm can be used to define all the targets like Idsat, Idlin, loff, Cgg, Sid,
and so on.

< Attached Targets: It is possible to use the result from other targets by
attaching the targets to calculate the current one.

<> Algorithm parameters: It is tied to the algorithm.

<> Parameter: Check to enable the parameter settings. For example, to set vgs
sweep step for Vth_gm calculation (The step is the same as measured data
by default).
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» Use expression (Check Expression)

B v inv sve X | [a)[e][~]

INV Type
D.]'a?a Al gorithm DScript Mgorithm Expressil:-n
D.ﬁutn Befer Danal Param D'[rsms to Point

Fxprezsion : [sid/ (gn_n*gm_n)

Restriction : |[device, vds, vgs, vbs

Attached Targets : |gm_n;sid L

IMV_FROF | Whole Code

<> Expression: Supports mathematic expressions between targets and
constants.

<> Restrictions: Restrictions of instance and bias conditions.

<> Attached Targets: It is possible to use the result from other targets by
attaching the targets to calculate the current one.

» Choose from existing targets (Check Auto Refer)

B inv inv vih X| L4l ~]

INV Type
|:|.]'a?a Al gorithm DScript Al gorithm DExpression
hutu:u Befer |:|L|:|cal Param I:lII’EI.‘n.E to Point
Refered targetwth_gm 58,

HergeD Bx Dewice Bj" Page

IMV_PROP | Whole Code |

Some targets like Vth have different calculation methodologies such as vth_gm,
vth_con, and so on. They do not need to repeat the same plot definition, but
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need to only define a new target Vth and refer to specific pre-defined Vth
targets such as vth_gm, or vth_con.

If you input more than one target in the Referred target text box, the tool will

try to choose the first one. If the first target does not exist, it will auto refer to
the second one, third one, and so on.

<> Customize new algorithm (Check Script Algorithm)

B inv.inv. deno X| L4 ~]

INV Type
D.]'a'.ra Al gorithm iEn'.:ript Ml zori thr DExpressinn
Dhutn Befer Danal Param DTrsms to Point

Page Mame : |Ids_wgs_vhs -

Megorithm Parameters:vgs, ids, vds
M gorithm

INdouble algorithm{DataProvider dp){
//return 0:

A ;

IMV_PROF | Whole Cndq

To program your own algorithm using MBP script, select Script Algorithm. The
new algorithm will be independent of MBP default Java Algorithm. For more
details, refer to the MBP Script Programming Manual and contact Agilent
support team (mbp pdl-eesof @agilent.com).
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Plot definition

In the first section of this chapter, a new plot loff vs. L was defined using a Simple

Graph template. In this section, you will be able to define the plot using a more
complex template named XY graph.

> % S

e

& inv inv vih gn vt LX) Ls)lx)(=]

I:lCustc-mize Data Organize IY Graph - ’ View ” Add to Mavigator ]

Title : wth_idsat |

beis[x] : idsat DLDE
Axisly] : wth_gn B Lee
Axis[p] : )
hxis[y2] : B Log

Label [£] : [IDSAT
Label[T] : VIK

Label[F] : |

Label[12] : |
Sweepl : L
Sweep2 © ¥
Attached Data : idsat
Restriction : |device |
Hierarchy : |1-’T]'[ |
Property : [

GRAPH_FROP | GRAPH_MODIFY | Whole Code

Title: Plot title

Axis[x]: X-axis variable, can be instance parameter or target

Axis[y]: Y-axis variable, normally is target. MBP Script supports more than one
target in one plot.

Axis[p]: P axis variable, normally is instance

Axis [y2]: Second Y axis variable, normally is target. The second Y value is put on
the right side of plot.

Label[x(y, p, y2)]: X(Y, P, Y2) axis label in the plot

Sweepl&Sweep2: Normally these two options are used for target vs. target
plots. Different values of the instance parameters in Sweep1l and Sweep?2 are
put in the same plots, and the instance in Sweepl is connected by curves.
Attached Targets: Shows other targets in the plot by attaching the targets
Restriction: Restriction of multiple targets

Hierarchy: Hierarchy name shown in MBP GUI

Property: Instance parameters shown in the title of plots
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Statistical and Mismatch

MBP script supports user-defined targets. The target definition of statistical and
mismatch is similar to IMV configuration. There is an additional option for both of
them, Use Internal Algorithm. Uncheck this option to enable the setting in IMV, else,
MBP will use internal algorithm for the targets. Compared to customized targets, the
internal algorithm is faster when using MBP internal engine.

mw

BOE

IF Type
DE:pression .]'ava Al gorithm

|:| Seript Algorithm

Page Name:|Ids_wgs_vhs

M zorithm Class:|zcc/Current

Mgorithm Parameters:|ids

Parameters:| 4=

Name Value
vEs vES

vds
wvhs [i]

Mizmatch Expression: D ﬁhsolute RelativeD Customize

B (11-12)/ (11412)

Use Internal Mgorithﬂ

IF_PROP | Whole Code

For mismatch, there is another option, Mismatch Expression. This option allows you
to define the mismatch calculation methodology. By default, all the currents like
Idsat, Idlin use relative method and vth uses absolute method. Check Customize to
define a new mismatch method by using t1, t2, which stands for target value for a

pair of devices.
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DP

The DP configuration is also similar to IMV configurations. The only difference is DP
data will get bias sweep conditions from DP settings instead of measurement data.
Thus, the parameter sweep setting configuration is obligated and always enabled.
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