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Error Monitor

Error Monitor

You can have different standard on accepting released model. Most of these
standards are made from RMS (Root Mean Square error). MBP enables you to
monitor RMS of any devices at specific target in a more intuitive and flexible way by
Utilities > Error Monitor.

Error Monitor is also data based module. Use Device Navigator to choose the
devices of interest. As shown in following figure, the main window is divided into
several panes. Each pane represents a device. Devices are in a descending order of
width from the right to the left and a descending order of length from the top to the
bottom.

Error Monitor window
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In each pane, there are several bars and each followed by a figure. Each bar
corresponds to the target that you set. All bars arrange according to legends on
the right of the window. For example, from the top to the bottom, the fourth bar
stands for target of Idsat. Figure shows its RMS value. The target is defined in MBP
rule files. The "rule.index" under <MBP HOVE>\ JEF\ usr\t ar get keeps links to
the paths of rule files, shown as below:
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[ BSI MBV3] X=W y=I

file=nmos.rule

We cite "nos.rule" shipped with MBP as an exanple to
explain rule format.

[Title] val ue: vt h( mv)

[ Definition] val ue: Vt h@bs=0

[ Tar get _type] val ue: vt h

[ Enabl ed] val ue: yes

[Warning_criteria] val ue: 0. 03

[ I sAbsol ut €] val ue: yes

[ Scal e] val ue: 1000

[ Range] i ndex: 1 page: | ds_Vgs_Vbs| Vds=Vdl i n
pval ue: O

Each rule contains fields of Title, Definition, Target_type, Enabled, Warning_criteria,
IsAbsolute, Scale, and Range .

- In Title field, specify the target name. Avoid using the same title for different
target.

- The Definition is to help to clarify target definition. It shows one pointing to
the corresponding rule, as shown below.

Sample comment

[[]vas=vth
[ ] with0 2=gs:
[] wo==vth

[ Ick=at

th

- Target_type should be set as one of the following:
= Avariable like Vth or Idsat

- RMS

- MAXRMS

- Yes for Enabled is to adopt this rule. And No for Enable is to close this rule.

= The bar in the Error Monitor turns red if it exceeds Warning_criteria value. Or
it remains blue. If a variable is set as Target_type, the Warning_criteria could
be either absolute value or relative value, depending on how IsAbsolute is
set.

Utilities



- IsAbsolute only takes effects with a variable set as Target_type. Yes for
absolute value, and No for relative value

- Scale takes effect with error plot, for example, when scale = 1000 for vth, it
takes mV as Vth unit. However, it does not affect Warning_criteria value.

- Range also contains several functions as follows:

- Index: An integer value. More than one index for a rule means that it
is applied under different conditions.

- Page: To select one of available device pages.

- Pindex: An integer value. To identify which curve to select. Use , to
separate different curves, like 0, 1, 4. All curves are selected by
default.

- Pvalue: Also to specify which curve to select. However, it can use
built-in variable, like 0, VBB. All curves are selected by default.

- Mathfunction: Choose one of these math functions: y, 1/y,y"' , y",
dx/ dy. Mathfunction defaults to y.

- XRegion: To specify x-axis region on selected page. By default, it is (-
inf, inf). You can also use other variables. For example: (vth, vth+0.2)

- YRegion: To specify y-axis region on selected page. By default, it is (-
inf, inf). Another example: (-inf, 0.8*ymax)

The following lists out variables that you can refer in the rule, as partially seen from
above:

- VGG: max VGS

- VDD: max Vds

- VBB: max Vbs

= VDLIN: minor Vds used in Ids_Vgs_Vbs page
- Vth: subthreshold voltage

~ |dsat: saturation drain current
= Xmin: the min x value

= Xmax: the max x value

= Ymin: the min y value

= Ymax: the max y value

- -inf: the negative infinite value
- inf: the positive infinite value.

Moreover, in Error Monitor, you can open the Optimization window directly to tune
the model. All bars respond immediately upon adjustments. You can even check
targets on the right of the Error Monitor, and click Optimize button to perform auto-
optimization by our optimizer. Surely, parameters should be manually selected
before it, as shown in following figure. It helps to acknowledge overall RMS change
by tune.
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Optimization with the Error Table
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To make it easier to do the customization of the error monitor, MBP now includes
the target define interface in. Open it using the button at the top-right of the error

monitor.

Target Define Dialog

R File and Targets
Fude file list Daceeiconimadeluiter\ B wsr targetmos rule | EoR. | | Relosd |
oz rulel
Rule ||[&Doznie Target(s) -
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[[] wih+0, 2=4gasth [ ] msce error
-Biar Colos -
"
. T

o] (o ) (Comee ]

Target

Area

The hierarchy of the target file is shown as the following pictures. All the rule files
are indexed using a rule.index file. And different target can be defined in same rule
file. These different targets and rules are linked with different areas in the dialog
above.(Shown in the red).
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The Hierarchy of the rules and targets

Rule Index File
(rule.index)

Rule File 1 Rule File 2

(mos_new.rule)

(mos.rule)

Target4
(RMS in Vs
<Vth)

Target1
(RMS inVgsin
(Vigs, Vgs+0.2))

Target1 Target 2 Target 3
(vth0) (Idsat) (RMS)

Target 2
(max error)
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Equation Viewer

This section describes the features, functions and operations of equation viewer, a
useful debugging tool of MBP.

Overview

Equation viewer is a unique feature that we offer to help debug model issues and
hence improve model quality. As the feature size of modern device continues to
shrink, many effects that were once ignored are now dominating upon deep
submicrometer transistors. These effects, dictated by device physics, require new
device-modeling technigques to predict the resulting circuit behavior. It makes
device model quite complex, with intricate equations and quantities of parameters.
As a consequence, modeling engineer is facing increasing challenge in terms of
extracting accurate models, and always feels difficult to trace the cause for
unreasonable model. However, you may find it easier and convenient for model
analysis by using the Equation Viewer with its useful features:

- Print out original equations in terms of model type, supports all supported
model type in MBP, including BSIM3v3, BSIM4, BSIMPD, PSP, GP, and
diode model.

- Print out calculated results of all equations for selected data point.

- Show numeric difference of various data points either from one or different
plots.

- Dynamically show numeric difference of various model status, that of the
same model type but with different parameter values.

- QOutput intermediate variables, operation points, and equivalent circuit,
which may be of interest to IC designers as well.

- Capable of analyzing macro models. Provide connections to equations of
each element.

- Output equations in graph.

All these features have already been proved to be effective in figuring out model
problems. Detailed functions, and operations are discussed in the later sections.

Equation Viewer Interface

Main View of the Equation Viewer

MBP pops up two different windows for compact models and macro models.
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Equation Viewer (EQV) for Compact Models

Main view of EQV for compact models

Equation ¥Yiewer

~=elecied PoinsBaov I Il o
Pl Wel L=I0T=25vgs= 16 vhs=0,wds =005,

[Flerments and nodes u

g fet nl nl =

mpara nl £ n2 b |

mcore nl g nd b o

diopara b nl

renoiseless nd g a

rdnciseless  d nl =
3
o
=

SOUCEs

F1-Voliage

i )=0 vgs=1.6000 plvgs)=0

Eﬁfhs}- 151.0214p whs=[] piwhsy=(0

i{wds)=- 1.7103u weds=50.0000m plwds)= 85.5400n

plotal= 83, 534000

As illustrated in above figure, the Equation Viewer window includes the following
major elements:

- Point Info Window displays the information of the selected data points. For
example, it includes point index (P1), instant parameters (W=1 (um), L=10
(um), T=25(C)) and bias conditions (Vgs=1.1 (V), Vbs=0 (V), Vds=0.05 (V)).

- EV Tool Bar provides the utilities to refresh and save equations as graph.
Details are presented in this chapter later.

- You can switch among EQ (Equations), OP (Operating Point), IMV
(InterMediate Variable), and EQC (Equivalent Circuit) through Viewer Tab .

- Content Window outputs equations, operating points, intermediate
variables, and equivalent circuit depending on EQ, OP, IMV, and EQC
selected.
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EQV for Macro Models

In the main view of EQV for macro models, MBP analyzes the subcircuit first and
print operating points of entire circuit and all elements with node connections, as
shown in following figure. One more tag of "MC" (Macro Models) is added to the
Viewer Tab. Click elements in the window links to the same view for compact
models.

NOTE For the elements like current source and voltage source, only OP is available.

Main view of EQV for macro models

Eguation ¥iewer k @
Selected Points(BSIM3Y 3] Info:

Fl W=20,L=20,T=25Vhs=3,Vds=-01,Vgs =-6.4;

2 « 9 I

Flerments and nodes U

o et nl n2 =S

gs nl ] i ]

ad d nl =

MCOre il a nl b —

dio i h o
=]
z
2]
=]
58]

Sources

F1-Voltage

i was =l wga=-6.4000 plwgsy=0

Ev‘ns): 2.2201p whe=3.0000 piwhs= 27 6a603p

i{wdsi= B81.6356n widz=-100.0000tm piwds)= 88.1636n

ptotal= 88.1912n

Content Window for EQ (EQuation)

As illustrated in Figure: Content window for EQ, the content window for EQ consists
of the following major elements:
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Utilities

In Value Equation |, the parameters and variables are replaced with their actual
values. It is easy to figure out that Vth for this point is 0.397, VthOox = -0.159, K3=
-3.561 (all the model equations use effective values here).

Content window for EQ

Eguation Viewer

Salecied Poinks BEIME 3] Info
Pl W= 10,L= 10;T = 25, vgs = 1 5;vhs =0, vis = 1 65,

Equation Selector
2 « % 3
Threshold vottage —— Equation Group Warning Message—) (3

~

EQ
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0,597~ (0.159)+ 0691 ~ 0812357664 {Value Equation I

(0581 |/ 141E-7 1)_ 19 4 (CIEB1) 4 15 L2 ETOE-A)) 5
[1 2 1}'[;.92 (f ) ( 1) T
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2x2154E-8 !

My

EQC

P

1123 fexp| - 0226 x 297368\ L 9 e[ - 0.226 » 227956 Y\ 11 x@8
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Value Equation IT

0.397 = (-0.1589) + 0.555 - 7 AT 1E-B
+0.004 + (-0.001)
P1 —(-0109) = (1.714E-15 + 5.8755-20) < 0.13
~1.123 % (1.714E-15+ 5B875E-30) < 0.13
_ (1453E-40 + 4 223E-80) = 0,052 N

The Value Equation Il outputs further calculated equations. For example, you can
see the result of following equation is displayed in Value Equation II.

Klox®s— Vbseff = 0. 555

In Equation Viewer, equations classification is based on groups. You can use
Equation Selector to select Equation Group, as shown in following figure. And scroll
down to locate the equation to diagnose in the content window.
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Equation Selector

Equation ¥iewer @

1% SelectE!_PDiMS[BSIMBV3) Info:
Pl W=10;L=10,T =25, vgs = 1 5;vhs = 0, wids = 1 83,

2 « 9 3

Threshold woltage - Fr e Y
Inresnold voltage
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2w Suhstrate impact ionization current
I . . . Wb

£ Falysilicon depletion effact

[agme [-D1 59) + 053] « VA‘DB.] &3 (-35?9E-4) it [-D Effective channel length and width

SourcefDrain resistance
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Junction diode IV model

—(-0.109) = [EXD[—Q.U5BE5>= Q.QEélféﬁ-Si.él_TegE-E T ZRERp = SO TR |

P1

In general, model equations characterize exact physical effects. But under certain
situations, it is not the case. The simulator modifies the equation a little or adopt
other method for calculations. This also happens when simulator tries to keep
continuity or maintain convergence. If such case happens, the button of Warning
Message brightens. You can click it to pop up detailed message. As shown in
following figure, since the calculating result of (-0.5*DVT1W*Weff*Leff/Ltw) is less
than -34, simulator uses a small value (1.7e-15) to as its exponent value.

Example of warning message in the Equation Viewer
K

& i-0.5°DT 1L efffiLtw=-34) === expi-0.5*DVT 1WHNefLeffltw)=1.7e-15;

Content Window for OP (Operating Point)

By clicking OP in viewer tab, the content window displays the operating point
information of selected data points, as shown in following figure.
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Sample Operation Point in Equation Viewer

P Eauation Viever
Zelected Points(BSIM3W3] Info:

FI W=10;L=10;T =25;%ga = 1;vhe = 0375, vde = 005,

£ « I

Content Window for IMV (InterMediate Variables)

The value of intermediate variables such as Vgsteff, Vdseff, and Abulk may be more
valuable for debugging model issues. Click IMV tag in viewer tab to display all

intermediate variables with values, as shown in following figure. Moreover, each

intermediate variable has a link to the corresponding expression in the EQ window.

Sample intermediate variables in Equation Viewer

Pl-Voltage: o ‘
vgs =909.9713m wgsy =010 plvgsy =00 7
s = 40.0425m ifwdsy = - 2.0236u plwds) = 40071910 1]
vhe = -375 0283m iwhzy = 300.5400p pivhe) = 300.2255p S
ptotal = 400.71%4n ;
PI-LOSFET:
model = nrnos region = Linear id= 8.0236u =
ths =- 375 2988p thd = - 425 2412p wth =493 3693m ?
vidzat = 440.0156m heta= 337 8090 gam eff = 146 .31536u = ‘
gm= 152914u gds = 1509143 grmh = 4.0943u =y

Equation ¥iewer E]

Selected Points(BSIMAY3) Info:

F1 W=10,L=10;T=25vgs=1,vhe=0,wds =005,
P2 W=10.L=10;T =25, wgs = 1;vhs = -0.373;%wds = 003,

@ « I
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Fl o
vagsteff = 603.1351m vhzeff = - 22.4647u widzeff = 49.8440m o
wth = 396,804 2m ueff = 35 4378m f=12223 i
Abulle = 1.2805 WA =421802 Fds=1138673 =
ids = 0.7205u o
P2 ;
vgsteff = 506 5638 vhaeff = -375.0161m widseff =49 3148m =
wth = 493.3693m ueff = 35 0838m n=1.1830
Abulle = 1 2563 WA =430402 Rds=11.1543 =
ids = 802360 [




Content Window for EQC (EQuivalent Circuit)

Equivalent circuit of current model gets displayed in the content window by clicking
EQC in the Viewer Tab. Another convenient feature is that you can read operating
values by moving cursor close to given items. As show in following figure, "Ij, DB"
represents the current flow through drain to bulk diode. When pointing to it,
50.2089 pA and 425.2412 pA values get displayed for data points PT and P2,
respectively.

Sample equivalent circuit in Equation Viewer

Equation ¥iewer |§|
Selected Points(BSIM3Y 3) Info:

FI W=10;L=10,T=25;wgs=1;vbhe =0;vds =005,

P2 W=10;L=10,T = 25;wgs = 1;vhs = -0375;+vds = 0.05;

£ «» 3

| 06 [ac] o
e
o
]
Gate =
7 :
Source E 3 o |
Drain E
o— S W—o =
14
s - l 1. 503089
T 425|2412p
= yay ¢
Isub
Bulk

Function and Operation of Equation Viewer

The section explains how to operate Equation Viewer. Equation Viewer usage
involves two steps: selecting data points and popping up the Equation Viewer.
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Diagnose Single Data Point

Hold Ctrl key and use left button to draw a rectangle to cover one data point. Then,
right-click on the plot and choose Equation Viewer (as shown in following figure),
the Equation Viewer pops up.

Select single point for Equation Viewer
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o ®._ 0 .037s
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o] o} ] . .
e e g Repaint
4 45E-07 s Bt
a a
s o8, b Select All Paints
[0} (o]
i E & E . E Y E__’_’_‘_,-r"” Deselect &Il Points
1.08E-13 eEBEHE T — Map Selected Region *
0.00 0.412 0.825 Data Range Settings 65
W s
RMS ;47 105% Measured line o
B Wiew Data As Table
I OW S e
£=0. 734589 I=1. 083791E-6 g " o
: Linear/Lo 3
bl o [= g ] 9]
Math Transform Flin

CaplStressl *: {! ¥ E]

e

Extend Simulation

Equation Viewer

Diagnose Multipoints from One Plot

Choose Optimization > Data Selection > Multiple from the main menu or click the

Multiple Region icon @ in the tool bar to activate multiple selections. Then, it
allows to select multiple data points from one plot. Right-click on the plot and

choose Equation Viewer, the Equation Viewer window pops up as shown in

following figure. These points and corresponding equations are differentiated by

Point Index.
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Differentiate multipoints in Equation Viewer

Equation Viewer

__ Selected Poirts{BIM3VI] Infoc
F1 W=013%L=017.T =25 vgs =135 vbe =0;vds =005, “_
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> «» 3
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T .
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< | =)
0.457 = (-0.184] + 0,581 x /0.912 — (-1.333E.4) — (-0.02) x (-1.323E.4) = s
P i . _1.41E] ' +({-3 P e . |
'-\.ﬂuﬁhc [J1 P AEL 1,"‘5’!']'3” (3881)+ 1x(1 IEAN x-
9 Point Index (P1) ; 3
0457 = (-0.164) + 0.555— 2 57E-6 ~
+0.256+ (-0.047)
- —(-0.108) % (0 BB3+1.49) x0.13
~1.123x% (0.521 +0544) x0.13 :
A4 0 08 A L NN v
0.541 = (-0.184) + 0,581 % /0.912 — (-0.375) — (-0.02) x (-0.375) &
P2 YT T | O e e T |
0501 % [1,'1 ol f0.912 + [(-2.581) + 1% (-0.375)} e
_» Point Index {PZ} .
= (-0.184] + 0659 - 0.008 ~
+0.256+ (-0.052)
P2 —(-0.108) x (0878 +1.543)x0.13
~1.123% (0.538 + 0.58) % 0.13
FEAAR 10 M ANT . L0 RA :V

Diagnose Multipoints from Different Plots

MBP also allows comparison of various data points from different plots. These
points and their equations are differentiated by point index, as shown in following
figure.
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Equation Viewer of multipoints from multi- plots
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NOTE Remember to activate multiple selection first if it is required to select more
than one point from a plot. As for selecting data points, refer to Parameter and
Optimization for details.

Shift Model Status by using EV Tool

The capability of shifting model status provides a short cut directly to debug model
issues. Here, model status is defined as a model with a specific set of parameter
values. In other words, different model status means that model parameters have
difference in values. When fine-tuning parameters, it is helpful to see how much
influence it brings to the target value such as Vth and Idsat. And sometimes it's
puzzling why some adjustments do not have any effects on the fitting results. In
such cases, use EV Tool to switch between different model statuses. Following
sample flow describe the operations in detail.
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1. Select a data point on page Ids_Vgs_Vbs and enable the Equation Viewer.
We define the current model as status 1, with parameter K1(K10x)=0.63 and
resultant Vth=0.49, as shown in following figure. Equation Viewer on status1

Ids Vgs Vbs
i " . = ¥4
1.702}{]0-{]6 B Egaanion Tiewer Foi Vbs
Besectesi 3
PL W= LL=I10T = 2% wge = 1wk = 03T il =003, o 0
{ 0.375
e LR ) 1 075
12?6}\]0-{]6 | AR St : i ; o
V= Vinoew | Sy S Voeaw oV | L : | -1.125
o 3 4 o
s 1 W+ 4+ e} s 15 e i
- 2 L @y
. i e
—Dyrow [ecll(- l-'lmwi‘%) +?€>|J(- ﬂ\-‘lml‘::—'")}( Vel 3| g
4007 | : o
= 8.513x10 040 = -0 208} + 063 0017 — 0375 - (-0.02) = (-0 375) |
= 'D_GS“[lh.' L T BT+ (30114 1 (-0 378 2 |
i (01000 o 2 050E  AIEETLAMER ) o2 (g
1123 [0 0 226 BIHEE |y 2 -n2mx JIEE 1y
< 1 x|
4.256?{]0-0? |
048 = -0.208)+ 0715 — 0.008
004+ (-0.013)
" 01051 TE-16 4§ B76E-30) 0013
- 11Z3m{1 TIE- 15+ 5 BTSE S0 013
— {1 4ZIE-A0 +4 D52E-80) < 1002
Lasoxio 13| = e _ ;
0000 0.412 0.825 1.237 1.650

Ves
W=1 L-10 T=235 Vds=005 EMS:1.58% MAX:1.58%

2. Adjust the value of parameter K1 from 0.63 to 0.58.
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3. To update this change to the Equation Viewer, i.e. to define a new status,

click Update icon @ in EV Tool Bar. The number 2& denotes status 2. For
verification, we can see K1(K1ox) is already set to 0.58 in the viewer.
Correspondingly, we get Vth of 0.481 instead of the preceding value 0.49,
shown in following figure. Equation Viewer on status 2

Eqnation ¥iewer

Selected Poirts(BSIM3Y3) hio:
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3
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K ‘i &—1},@ T e L, 2
+ 10}{( 1-0-.1_eff s+ K3+ KapViser) Wty S .4 _i_
WL WL =)
—Dwuw(exp(—ﬂwwﬁT"ﬁ]+28><P(—Dw1w%))(vm—‘bs) =
a1
+ | &
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L0858 [W = 1),-< I B12 + ((-3561)+1 x(-0375)) x =33

H851E-6 9.665
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) QU9ME-B 9.91E6 1.,
ik W =2 { - RIA
123 [E!Xp{ 0.226x% =2 265E3 )—i- 2 em( 0226 > I55E8 ’:)I:

W

0431 = (-0.159)+ 0.658 —0.008
+0.004+(-0.013)

P1 —(-0.108) x (1 714E-15+ 5875E-30)x 0.13

—1.123x {1 714E-15+ 5 BT5E-30) x0.13

— (1423E-40 4+ 4 D52E-80) x 0.002
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4. As shown in figure below, by clicking Previous or Next button, you can freely
switch models between status 1 and status 2, or any other newly defined

status. EQ, OP, IMV, and EQC changes accordingly together with simulated
curves. Switching model status

Equation Yiewer @

Selected Points(BSIM3Y 3) Info:
Pl W=1,L=10,T =25,vgs = 1 6,vbs = -0.375;vds = 0.05;

2 @ 3

Threshold woltage @ X o
A&
Vih = Vihoox + 51 ol Do — Vihserr — H2oxVbgefr = %
. = (L) —
+K1nx(1|'1+£‘l—elrf_1) q)s‘i‘(KS‘i‘KSbeseﬁ')wq’s g E
WL, W Le [
—Dwuw(exp(—Dw1w'“meﬁ>+28><p(—me,ﬁTﬁ))(Vm—‘I’s]‘ =

2

0.481=(-0.158)+ 058 /0,912 (-0.375) — (-0.02) x (-0.375) ad
L TMET ek E 35
+t|.5a>-<[1hTm 1)><,m.9124. ((-3.561)+1x(-0.378)) x -2

o I 9 FESE-74+9 981E-R 5
(D.1DQ)x[exp[ 2 D56ES x ABOSETLOIED )—I—Qxexp[ 2 058E5 x

1123 (oxp( ~0.228x S2BEE Y 4 0, 0,228 LIEE J)q
_ | *

|

P1

2% 2 IB5E-B 2.265E-8

0.481 = (-0.159) + 0.658 —0.008
+0.004+(-0.013)

NOTE The Equation Viewer does not limit the amount of user-defined model status.
However, to keep the Equation Viewer running smoothly, we recommend not to
define more than five status.

Output Equations as Graphs

To output equations in current view, click Save as graph icon ““ in EV Tool Bar,
as shown in following figure.
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Icon of Save as graph in EV Tool Bar

Equation ¥iewer E]

Selected Points(B=IM3Y3) Info:
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& “«
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o BASTE-T= 003200121109 1—1.192;:%);:0.05
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9HB1E-Bx[14+ 005505 705EL =9 981 E-B)]
|

An example output graph is also shown in following figure. It keeps information of
both original equations and calculating results. We call them value equations. And
the instance parameters and bias conditions are printed at the bottom of the figure.
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Example of outputted Equation Viewer

i Y dzeft
o Woatris atr U oV gstert| 1 — Abuik 2[Vgmett 1273 V dzaff
i 'I—eff[1 + Vdseff'r':Esat‘l— eff:']
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1 495E-6= — —
8.981E-Bx[1 +0.05/(5.705E6x9.851 E-6)]
2FTIE-5x1 1091 —0.026)=0.05
1 495E-6=
[1+8 7B2E-4]
Pl W=1,L=10,T = 25, ves = 1 &;vhs = -0.375;vds = 0.05;

This function is only applicable to EQ.
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Export Graphic

Graph is necessary for good reporting. There are four options available to export
graph in MBP. You can click Export > Export Graph and choose the corresponding
options.

All Pages

If you select All Pages, all the pages of all loaded devices will be output in linear
scale. MBP assigns name to each page; specify the directory for saving the plots.
The plots will be stored in JPG format.

Current View

MBP could also output the images displayed with math function and scale applied
by choosing Current View. However, it only outputs all the pages within current
screen, not all loaded devices. The plots will be stored in GIF format.

Screen in One

This option Screen in One means to save all the pages within current screen as one
image file. See following figure for an example. The plot will be stored in GIF
format.

Sample outputted picture with Screen In One option

s Vi Vi M Vi Vi

-] Y — Vi
0] - ] - -
L TSE Z | R0 P
" s /
- ¥ -
el [
o . [
LINE o NE J-F-4 g
- :d.-l-"II ! !
e
o |
L I f
S AMED A L HEST i1
| . [ ]/
nl - )
" "W
1 AEF 'y #
A TET iy A 1IEAT i ol B
~ [ |
» |
. o L)
P e g oA
S HETY S g TIEAL e o et
am b1 ag E] 1 e [T [T7] [ 148
e gV VgV
Wi Le1 Ted i ) L D MAK D Wi Le38 Tell Wiebild HAE O MEAN 0%
s Vs Vi Me Vs Vi
¥ ¥
[z 23 p e~ i
- .---"‘.
1E5 = .
", =,
= -
INES b
W, -
& %
e eeeeeeees \ \
e 1E4 1 '-..
£ 2 = \
2 TR ; 3 \
2 | o e i e e T = ¥ Lt
. \ \ .~y
¥ ) \ 9 -
19154 L L 1 T b
PF paerrerraserssssrrars e i L S s
- --+'-'—-"-‘-----r-r‘--'-r-r--
ool — -
1L 21 f! 1EE i e A —
(1 B4l [T+ [FE e a8 o4l aa3 P2 144
Wds¥y V()
Wesl L0 T=d5 Paes) B AT O Wl Leif Tedl Thest) B 0% MAAX 0%

Utilities 26



For all the three options above, if you do not want to show RMS and MAX
values, check Hide RMS and MAX options in RMS settings (Tool > GUI Options
> RMS ) before exporting.

Advanced

Choose Export > Export Graph > Advanced to pop-up Report Collector window. You
can customize the report format (such as adding comments to the graph, adding
/removing graph, adjusting graph sequence...), as shown in following figure. If the
exported type is Word, Excel or PPT, you have the option to save the file as image
or Excel object. See application note Advanced Graph Export for more details.

Report Collector
/ Report Col :
2 Reror Clecor o —
Selection ﬁ‘ J} x
W/ By devicd
By devicd Collector |
Device Page - =
Selected E All pages [.J Temp
[ a1 [ As view
: By view
Cwrrent screen All Screens
[ Export error monmitor | |Export error table
[ Import ] ’ Clear ]
Filellams report
o G
Type
@ GIF ) PDF i HIML (O PPI () EXCEL () WORD
MS Office Graph Option
Word, PPI : @ Image () Excel Object
Excel : @ Image () Chart
Page Layout: row x column
@ 1xl ) 2x1 ©) 222 ) 3x2 ) 42 ) 3x3

[ seve J[ comear ]

NOTE For advanced options, refer to the application note of Advanced Graph Export.
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Export Sim

MBP also supports simulation results export functionality. Choose Export > Export
Sim from the main menu and the pop-up window is shown as in following figure.
The simulations are saved with the format of measurement data (*.mea). Therefore,
you can load simulations the same way as data loading. You can choose to export
either simulation data or measurement data by clicking Export Simulation or Export
Measurement. Combined with the function Generate Virtual Data, it is quite flexible
to run and check simulation with MBP. It also provides an easy way of transforming
other data to that of MBP compatible.

Export Simulation

Export Data !._ 2%
Data Types
IV CV P
RF HNoise 3
Stac Mizmatch Beliability

Export Setting
[¥]Single File [ |Multiple File

File Name: data mea

Export Simulatien ][ Export Measurement ]
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Export to MosDiode Data

CJGATE (CJSWG), PBSWG and MJSWG are used to model MOS gate-edge to bulk
junction capacitance. This junction CV is often characterized in diode mode.
However, the standard diode model is not capable of modeling it. Therefore, in
MBP, if the drain or source periphery capacitance along the gate edge is measured
in diode mode, it is required to convert it to MOS diode data first.

To activate this function, select one diode model first. After clicking Export > Export

to MosDiode Data from the main menu, the window is displayed as shown in
following figure.

Export to MosDiode
Export to Mos Diode @

Choose Device Type

type: amas! v

Choose Port

port: Source w

] re—

It is necessary to specify the device type (either nmos or pmos) and the port (either
the junction is drain or source related). Click OK to choose the path to save. MBP
assigns the file name automatically, mainly by instance parameters.
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Export to Spectre

You can obtain Spectre compatible model card (or library) from HSPICE compatible
model card (or library) by choosing Export > Export to Spectre from the main menu.
A nice feature of this module is that it supports the conversion of model library

directly. For such purpose, open the Lib Parser first. More details about Lib Parser
are in Lib Parser.

Utilities 30



31

Export Virtual Data

To view the |-V characteristics of a model without real measurement data, choose
Export > Generate Virtual Data > IV (as show in following figure ) to specify the
sweeping conditions and instance parameters. See MBP Files for the generated
data format.

Start Virtual Data module

Generate Virtual Data J v
Export Sim L cv
Export to Spectre

Export Graph L

D Same Dewi:

Export to MosDiode Data

Sel A1l I DesAll P |
Page: | All Devices Dﬂsme Page

The procedure of virtual data generation partially borrows from the measurement
module. The resulting Generate IV Data widow is shown in following figure. To
generate a set of data, follow the steps as listed:
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Generate Virtual Data

Device Type: Port Mumber:

i

|

Data Source: ||

Analysis
[ Tds_Ves_Vbs 52| [) Tds_Vés Ves 59|
Start Stap Step Faint Ahdd Measured
Ves 00 |50 |01 |51 |
Vs g0 | |-50 | -125] 5 |
i for Jfo Jfs ]k
Device Table
Index " L T | ansert |
’ Bemove l
’ Import From MEP l
i Insert Bin Dewice i
Save Setup Load Setup Export Data
[ I I &

1. Select Data Source. In the drop-down menu, simulation means Y values of
virtual data are identical to the simulations from current model in the
background and zero means that all Y values are set to zero.

2. Select Device Type. Presently, mosfet (both bulk and SOI), jfet, bjt, diode,
resistor and capacitor are available to choose.

3. Choose Port Number of the selected device.
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4. Choose the Analysis. An analysis is equivalent to one characteristic of the
device. As in measurement module, MBP provides various built-in analyses
to select from, as shown in following figure. Also, MBP parses the analysis of
current data in the background in the Add Measured drop-down list. If no
data is loaded, the list remains empty. Add the analysis

| Add Default ]|I

D Ids_Vgs_Wbs

[ Td= Vds Ves

[ Tds_Vgs_Vds

[ 1z vds_vbs

D Ig Vg=_Whs

[ IsubIlds Ves Vds=
D Isub_Vg=_Vd=

#dd
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5. Set the bias/sweeping conditions for each analysis. For the items Step and

Point, specify one of them. The other gets calculated by MBP accordingly.
Edit instance parameters
Device Table

Index W' T
1 |10 25

= 1 i Edit Instance Mame o5
Femove Instance

Binning device selector
[ Einfderno) Paint (=10 um , L=0.2 umj

1.0000E 01 | : T
'E 1.0000E 00|
| =
B @ &
[ & @
—a 2 2
“ 1E0 1E1
Wiium)

| ok || cancet |[ Cear |[ selectar |

6. The data can be output by clicking Export Data. If the data contains multiple

devices, you can choose to save the data to one file or several files where
each file corresponds to the measurement of a single device. The window is
shown in following figure. Export the virtual data

Save Setup H Load Setup ]l Export Data |

| v Export to Single File

| Export to Files |
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Similar with IV data, you can also generate virtual CV data by choosing Export >
Generate Virtual Data > CV from the main menu.
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IMV Pages and DP Implementation

This section describes the features and settings of IMV Pages.

Introduction to IMV and DP

IMV stands for intermediate variable. For circuit designer, the physical quantities
like Vth, Idsat, Gm, and Gds, and so on could reflect device characteristics more
clearly, especially compared with model parameters. In MBP, these physical
quantities are defined as IMV. Correspondingly, Modeling engineers often place
more emphasis on fitting IMV. Also, the trend of IMV plots could effectively keep
extracted model away from bad scalability. MBP enables definition of ones own IMV
variables and output plots with high flexibility.

DP stands for device parameter and comes from Device Process characterization.
Similar to IMV Pages in MBP, DP also outputs intermediate variables like Vth and
Idsat on plots. However, the difference is that IMV gathers intermediate variables
from general IV data while DP deals with intermediate variables directly.

In summary, there are two main differences between IMV and DP:

- IMV calculates intermediate variables from the general IV curves. While DP
deals with the intermediate variables directly because generally the value of
intermediate variables is included in the DP data file.

- IMV plot calculates the intermediate variables according to the bias
conditions and the sweeping conditions from the measurement data.
Differently, DP plot gathers the simulation targets from the configuration
files.

View IMV Pages
To open IMV pages in MBP, click Extraction > IMV > IMV Pages from the main

menu or click the IMV Pages icon a in the tool bar. MBP displays all IMV pages
by tree view in hierarchy, as shown in following figure. Select the type of the IMV
page and the device to view, the corresponding IMV page gets displayed in the
active window.
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IMV page window

@
L imv
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You can either optimize the IMV pages automatically (by clicking the Optimize icon

B shown in following figure) or manually tune the corresponding model
parameters.

Optimization on the IMV page
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IMV Page Settings

You can partially modify the IMV Setting on GUI. Click Extraction > IMV > IMV
Setting from the main menu, the IMV Settings window pops up as shown in Figure:
IMV Setting. In this window, you can customize IMV constants. When one row of
the IMV constants is highlighted (“Vgg” in this example), the related targets get
displayed at the top of the table (like “idnorm, idsat id vg” ). The value of IMV
constant could be modified by double-clicking the corresponding data in column
Value. You can also set the value as an expression in the column Value String. In
this example, “absmax(Vgs)” mean to grasp the absolute maximum Vgs value from
the data file. IsDTSens means is device type sensitive. If the option IsDTSens is

checked, the corresponding value is automatically multiplied by “-1” for the p-type
mosfet device.

IMV Setting
# IMV Settings | =
INV Const
|felated Targets: idnorm.idsat id va
Name Value String Value I=DTSens Description
Tcon [1E-7 1. 0E-7 | [Comstant Cur. .
vdd shsmax (vds) 1.685 [ The max Vds ...
[
[ 0K ][ Apply ][ Cancel ]

In case of you have customized IMV configurations files, you can load the settings
directly by choosing Extraction > IMV > Load IMV Configurations from the main
menu (as shown in following figure). Settings are enabled automatically once
loaded successfully. Also, to save customized configuration file, click Extraction >
IMV > Save IMV Configurations from the main menu.

NOTE While saving the configurations, all the old formats are converted to new script
format automatically.
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Load IMV configurations

[Extraction | Optimization Utilities Tool Script Help

Task Tree

Equation Viewer

M F MY Pages

Model Tweaking IV Calculatar

Instance Setting IMV Settings

Data Check WPE &lgorithm Setting
Weight Settings Load IMV Configurations
Options L Sawve IMV Configurations

For the further configurations, you can customize IMV definition (vth, idsat, gm,
gds, plot type (vth vs. L/W/T) and plot layout (group the plots). Lets use MOSFET
as an example. All the configuration files regarding IMV are located in

\ MBPHOME\ | ef \ usr\i nv\ devi ce\ nosf et ,the file structure is explained in
following figure.

File Structure for IMV pages

Group Tree [ Add Model ” Remowe Model ] l Set Group ]
 Root
: mos
...
=88 \ MOs ¥ oup Model Mame Merge HMame Iype Corner Typical File Name
B b I
© o Lee# mmos Mas nmos nmos bsim3vd 1T | |test.l
B |y FE
B s
-y FS
-y SF
AV
PMOS
3r oup Model Mame Merge Mame Type Corner Typical File Name
[ Choose Lib ] ’ Previous ] [ Next ]

IMV values are derived from IV or CV data, for example, Linear Vth is derived from
Ids vs. Vgs curve at Vds=0.1/0.05V. You can load IV or CV data in order to view IMV
pages. These definitions can be seen from the final IMV plots directly. Their
meanings are shown in following figure.
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IMV Graphic Definition

My
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See MBP Files for more details about the files regarding IMV.

IMV Calculator

In addition to IMV pages, MBP also provides IMV calculator for convenience.

Choose Extraction > IMV -> IMV calculator from the main menu, the main interface
pops up as shown in following figure.

IMV calculator

7w oo R —

Results

Result O
@ (vth_gm=4. 07B07E-1)
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Setting | Graph | Param Scale

Page Title!Result a
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Target Definition
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In the Setting tag, enter all the configuration of the calculator. It contains the
following parts:

- Target Definition: IMV Calculator provides several IMV targets to choose,
including vth_gm, vth_con, gm, gds, vth_gm_is, ids and igswl. In this part,
Target Name, Method Name, and the sweep is required. You have an option
to choose either Stepsweep or Pointsweep from the drop-down menu. For
example, as shown in following figure, the method vth_gm is used to
calculate Vth. As for the bias condition: Vgs is swept from O to Vgmax with
the step 0.01V, Vds=0.1V and Vbs=0V.

Target definition

Target Definition

Target NMame:|vwth gm

Method HName:|wth_gm -

wth_gm

vgs! |Stepsweep w | Start O w | Step (0.01 w | Stop |vgg -
wds: |0.1 -

wvbs: |0 -

- Option: Here defines the output method of IMV calculator including point
calculation, 2D plot with X sweep, 2D plot with X,P sweep, 3D plot with X, P
sweep, and 3D bin sweep. When choosing any option other than Point, the
calculator shows the X (and P) sweep options. Both instance parameters
and model parameters are supported to sweep, and both Linear and List
sweep type are available as well. The example is shown in following figure.
It's a 2D plot with X,P sweep. X is the instance of L in Linear sweep. And P is
the instance of W in also Linear sweep method.

Output Option
Option

[ Point [[]2D (I Sweep) 2]]

E

yeep) 3D ( P Sweep) [ |30 (Bin Sweep)

Type: jInsts.nce vi Instance: i]'_. = Sweep Type: iLinesr -

Start: |xmin - Stop: |xmax - Step: | (xmax—xmin)/10
E

Type: :Insta.nce v: Instance: :" v: Sweep Type: :Linear v:

Start: pmin - Stop: |pmax - Step: | (pmax-pmin)/f10 =
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- IMV Const: This part defines the IMV constants which are the same of
constants definition in IMV settings (by clicking Extraction > IMV-> IMV
Settings from the main menu).

- Instance: Instance parameters (as shown in Figure 8.10) are defined in this
part, including W, L, T, SA, SB, etc.

Instance parameters

Instance

Instance Value Instance Value Instance Value

¥ (am) 100 |L (am) 100 Tie) 25 ~
I ) 1 n () 1 SA (m) 0 =
=B im) 0 S0 im) 0 SCA(m) 0

SCE im) 0 SCC im) 0 SC (m) 0 -

After all the settings mentioned are done, click the Calculate button to proceed.
For 2D or 3D plot output, switch to Graph tag to view the results. One 3D graph is
shown in following figure.

IMV calculator results (3D plot)

0.565
0.561
wih_am

0.557

0.554

0.550
2.000E-6

1.620E-6
1.240E-6

2.000E-
S oo0e.7 1-240E6 1.620E-6
4 800E-7 4.g00E-7

SB(m)
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Right-click on the graph for more functions. Use View Data as Table to view the
data in the format of table. Export to save the graph as a file with either graph (.gif)
or text (.txt) format. And Linear/Log to choose one from the various combination of
X-axis, Y-axis and P-axis. Besides, for 3D plot, IMV calculator supports zoom in/out
with mouse wheel and rotate the plot in any directions by dragging the cursor.

In the Param Scale tag, plot the change of model parameter with the X-axis and P-
axis. This function is especially useful for the binning models. One example of vthO
vs. W, L is shown in following figure.

Parameter scale

Results Settingl Graph | Faram Scalel

Result O
Option
[#]20 X F Sweep) [|30 (X P Sweep)

ol e e o
Starts |1 Stop: |10 Step: |1
T e s e

Sterts |1 Stop: |10 Step: |1

L
0.300 1
2
3|
0.293 4
S 0.286 i s Sy 7
g Eb\'\-a\a__ 8
0.279] a— 10
odd 1.00 3.24 5.\.'5VD 774 10.0
- The bias condition is required to be set properly to generate
correct result. Especially, pay attention to the bias voltage of
PMOS. It must be negative.
= There are no limits related to measurement data on the results or
the sweep conditions of IMV calculator.
DP Support

DP plots output DP target vs instance parameters, in which DP target refers to
intermediate variables, including Vth, Idsat, etc. MBP now supports loading ET data
and comparing with simulation in DP module. You can also tune the model directly
on the trend plots, such as Vth vs. SA/SB.

The DP configuration files structure is shown in following figure.
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DP Configure files structure

Configure Files \]

Target_graph.ini Simulation

P _target_det,ini

DP Data Algorithim.ini

NG =

After configuring the initial files, you can load DP datato MBP (same as loading IV
/CV data). MBP displays the DP data and the corresponding simulations in MBP.
The operations are the same as IMV. You can also optimize directly on DP plots.

Filet ar get _graph. i ni defines what to plot on GUI. The DP plot definition is
shown in following figure

DP plot definition

[Idsat SA L]
x=SASB  «—— X-axis (input)

p=L +— P-axis
y=Idsat Y-axis (output)
herarchy=Ids = e R —
#91°3 idsat. SA L@vge—1 vde=1 vba= =1
Wihigsh de=20001 Vog=0 T=27
C1oe SEM| o i E,:;
= ] ¥th RG]
® Vitin_ . P-axis (L) = 013
& Vthin_Sal L o 013
® Vihin L Y-axis (Idsat)
S Lk o | gﬁﬁﬁfﬂ
& ldsal_SA = B zm
» ldsat | 1 41E-0d
X-axis (SA=SB)
S48E-0E on ‘L
2.:1IZE-'|" 14358 2hE~B IHIES SO00E-& :
SA_SB
RMS:0.224% WA 0.555%
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See MBP Files for more details about the files regarding DP.

Script Implementation

All the configurations regarding IMV are automated via scripts. To realize it, choose
Script > Script Project from the main menu, as shown in following figure. IMV
includes four catalogs of configurations: DP, IMV, stat, and mismatch. The old
configurations of IMV and DP are still compatible with new version. However, when
loading the old settings into MBP, the tool converts it automatically to new script
format.

MBP script

File Edit Debug
B ][m]»]a]% ]/ [0]a]a]
Project - u]&]u

‘_r Froject

E-4* default

""" commands
...... @ F i

...... =

...... " init
o

imw
== imy_const
; @mismatch
e £ stat
B calenlator

Boot IMV Flow Data System

Deseription Resource Location

For more information about how to configure IMV by script, refer to MBP Script
Application Manual.
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Lib Parser

Lib Parser enables you to analyze and tune model library directly in MBP. You can
access every corner library and model contained, adjust any parameters especially
corner skew parameters, with viewing simulated target values (Idsat and Vth) at
designated device size and bias condition instantly. It provides both modeling
engineer and IC designer an easy and convenient way of skewing corner models to
reflect process variations.

By clicking Utilities > Lib Parser from the main menu, the window shown in
following figure is displayed.

Main view of Lib Parser

£ MBP-New Project  Simulator-hspice  Model-bsim3v3{C\,.. \model_core),

File Export Model Measurement Simulation Extraction Optimization Utili

YTl

«P»EHOEONS

[ Load ” Add ][ Bemowve ” Save ][ Exit ];.hspice T:

Searu:h:; _

[@] Select Model [7] Add Wadel » |
------ #® Libs

Model Library Window

Read the model library by clicking Load button at the top of model library window.
As illustrated in Figure: Model Library Window, model library is displayed in tree
view. This hierarchical structure has four levels, from top to bottom (also from high
level to low level), they are:

- Model library level
- Application level
- Corner level

- Model level
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Model Library Window

C:hagilent'MIA_ 2012 07 example'Hb3w3. 1ib
[ Load ][ Add ” Remova ][ Sava “ Exit ]Ehspice -
Search:|
[¥] Select Model [ Add Model o |
=k 0 Hb3%3. 1ib
E] | subelkt
e mga_macro
=} . compact
=4 mosFET ————— Model library level
£kl esdénchépchh ——— Application level
& T ———— Corner level
.. esd
. o ® nch ———— Hodel level
B pch
LI| g9
LI| i FF
LI| . SF
-y FS
[+ . DINDE

A model library contains device models for various process variations (different
applications). For example, some of models are for low voltage usage and some are
for high-voltage usage. MBP can recognize different application levels and
separate them in the window.

MBP also supports to load multiple models from different libraries to compare or
tweak. Click Add button to load multiple model libraries. You can also use Remove
button to remove the unnecessary model libraries from the list.

NOTE ~ You can load only one model library at one time. Use Add to load
multiple model libraries.

- Lib Parser can read in all MBP supported models including diode,
GP-BJT, BSIM3, BSIM4, PSP etc. It also supports subcircuit
models.

Output the Model Library

Click the Save button on the top of model library window to output the model
library.

Clicking Save directly overwrites the original model library. However, two files
with extension .ver and .0001 will be generated at the same time. The one with .
ver is a log file to record the revision information. And the other file with .0001
is actually the original model library file.

Other Feature
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If Customize Subckt Mapping is disabled, the subckt mapping window won’t pop
up when selecting model. ( Default is enabled)

|C: ‘agilent'\MOQA 2014 04%example'Hb3v3. lib
| Load |[ aaa J| R.. || save || Exit |he.. -

Ses.rch:|

[V] Select Model ] Add Model b |

E‘LM Hb3w3. 11k Synchronize Macro Model
v Customize Subckt Mapping I

E}M subeolet
j mga_macto
E}j compact

[ |, MOSFET

[ . TIODE

Utilities
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Subckt Template

With subcircuit template, you can generate subcircuit models very easily, with no
worry about any typo error or standardization. It holds subcircuit model definitions.
You can fill in core elements (like MOSFET, BJT) with desired model cards.

Look at our built-in subcircuit templates:

Main view of the HV Template

- Bubsclen Template e ey
Effects Cumments
L bafwnlt
o diesg raler
. uEvEEEY

Fely 0P JTY
erd_paly 20
pely CININL | meera emea St Madal | S Cerrem St Defealt

el fhant r

& m AT Far o0 Gat Mydal Sat Cwrramt @ el Dufeudd
& Sipgls ©
salfhant_pe | 5 It} Effust

e symsntry

iemgar rafar

Flamanta
Davice Fums Nadal Hums

® Upar b
% i
]
LR
i il B VL1 Ji
— nlil w0z il ali2
N I Pl
AX1=Toles =l ol
L ) FIET FIFETS
B— .-'[ ah I;L'l'.'f.'il](D :Lt'f_‘hc:) .;uo O I'.VO
; L. Pebill | el 1 VEENSELOV] VEENSELOVY
CoraMO% & Fea0s
e

e 1 1 i | | - 1
i ’ '
EX1=HVidail D=V bi) k
'

The built-in HV templates of MBP are divided into asymmetry and symmetry
structure. The next level shows the different physical effect corresponding models
to conquer. For each subcircuit model, you can either view its equivalent circuit by
checking CKT or see which kinds of effects the model to describe by selecting Effect
. And after confirming which subcircuit models to use, to specify models for core
elements, there are 3 options:

- Set Model: Load a model file from hard disk
- Set Current: The model in MBP right before starting HV Template
- Set Default: The default model defined in MBP

After setting models for core elements, you can output the subcircuit model by
clicking Save Model.

It is easy to append your own templates to the HV Template. For example, you have
an n-type subcircuit model to be made as a template. Then do the following:

1. Create a new folder to <MBP HOME>\ JEF\ usr\ hvt enpl at e\ MOSFET, as
LDMOS subci rcui t . If needed, you can also create subfolders under it.
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2. Rename this n-type subcircuit model to nodel _nnos. | , put it to the folder
created. In case of p-type subcircuit model, name it as nodel _pnos. | . The
naming conventions must be followed.

3. This step is optional. To show equivalent circuit and effect figure in the HV
Template, name them as subckt . j pg and ef f ect . j pg, respectively. Put
them together with model_nmos.l/model_pmos.L.

Following above steps, the next time HV Template is started, you can see the
defined subcircuit templates under expanded User set, as shown in following

figure.

User-configured subcircuit model template

Effects

- 1) Defanlt
B 1 User

e M TM0S subcircuit

Comments

Elements

Device NMame Model Mame

i@ CET () Effect
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MBP Reviewer
MBP Reviewer

Overview

MBP Reviewer is a result sharing solution to solve the painful communication
problem between modeling engineers. We used to write documents, screen shots,
etc to describe all the issues need to be discussed between modeling engineers,
and the engineers from both sides need to reproduce the issues and then work on
the replies. This iteration can bring in a lot of additional problems by mistake, such
as wrong model card, wrong devices, etc. MBP Reviewer provides a feature
combining model card, data, setups, graphic and comments together to keep
everyone on the same stage.

Start the feature from shortcut button . A new tab will pop up as below.

e J & J s | ¥ | & J & |

. Sereenshots
Ly ﬁ!ﬁ!ﬂ

reneral Comment

Demol

Flots Comment
Flotl
Flot2
Flot3
Plotd

Device Mavigator | MEF Reviewer

All the operation buttons are located on the top of MBP Reviewer tab.

Utilities



Utilities

Save/Load

- Save MBP Reviewer: MBP reviewer will save a single zip file compressed
model card, data (optional), model type setup, script setup, reviewer screen
setup, etc.

- Load MBP Reviewer: Load zip file to show the exactly same screen
/comments as saved.

Zip file contains:
- Project file (.prj)
- Data: Data will be copied and zipped directly from original data file.

- Models: Model/Model library will be copied and zipped directly from original
model file.

- Script: all the script setup in MBP including IMV setup, data organization,
extraction flow, etc.

- Config: MBP model type configuration including analysis.xml, default
instance setup, etc.

Screenshot operation

- Add screenshot
Set layout and select plots on MBP main browser, click Add button in MBP
reviewer tab. Input name. The screenshot will be shown in the tree list.

SereanShets
Input ® SereasShatl
SereenShot Mame:
Ser ttn‘Sh:!lI

oK Jf Carcel

= Show screenshot
Click on the tree node ScreenShotT, a new browser Reviewer will appear. All
the screen status will show exactly the same with the Browser added.

- Remove , up and down
Click on the tree node and click the delete, up or down button.

- Rename/Save/Delete screenshot

- Right click on a tree node and choose Rename, user could rename
the tree node.

- Choose Replace, current screen status will replace the previous one.
- Choose Delete to remove selected screenshot.
[ 5creenshats

[Yi

rename
replace
delete
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- Edit screenshot comment
Double click on the Total comment blank field, an input pane will pop up.
Input the comment and then click OK.

—

Input
L R

[ ok ]| cancel

NOTE When you click Replace, the previous comments are lost.

- Edit screen comment
Select screen index on the screen list. Double click on the comment blank
field, input the comment and then OK.

reneral Comment

Demol

Plots Comment
Flotl
Flot2
Flot3

Plotd
@ Comment
Flnt 1_Comment

Device Nawi T

ok ) (oo B

|I = WJEIlEI 4T | mmmmmuu it
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DB Data Loader

From menu Utilities > DB data loader, user could load and convert ICCAP database
to MBP data format.

1. Select Data from DB and then choose data base information is SQLite or
MySQL

For MySQL, user needs to fill in the connect name, database name, host,
username, password, and port, respectively on GUL.

Database information

@ Slite () MySOL

Conmection name:

Database path:

<. Back

2. Click next and the data base query will show on GUL.
Select the parameters that we are interested in and the query string will be
shown in the query box at the bottom.
‘$Die”$DEVNAME"$SETNAME' is obligated.
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Gaary Builder
Farmmaters Oparuters Valuss
SLOT
SUATER
SUIE
SALOCK
SSUESITE
SHETHANE
SSETHAME
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LTENR

Al R ELX | CLEAR WERT

Guary

« Jack v | B [Lesmea

3. Click query button, then browser will fetch the data and generate a MEA file.
Once it finished, MBP will pop up the path of MEA file generated.

MBP supports DC and CV data only in MBP version 2013.01.

Configuring Database with Database Connection Manager

Before beginning with Database Connection Manager, you must configure and
create a link to MySQL databases.

The Database Connection Manager works with SQLite as out of the box solution
and do not require any additional configuration.

This section provides information on how you can configure MySQL on Windows,
Linux, and Solaris operating systems following the links below:

= Configuring MySQL on Windows
= Configuring MySQL on Linux

Configuring MySQL on Windows

The following sections provide information on how you can create and configure
the plugin to link MySQL on Windows.

Download and install MySQL on Windows

Download and install the MySQL installer for 32-bit Windows available at
http://dev.mysgl.com/downloads/mysgl/. If MySQL is already installed on your
system, or if you are installing the 64-bit version of MySQL, you need to install the
Client C API Library only. The 32-bit version of these libraries are required to create
the plugin. For the 32-bit version of MySQL also, ensure that you include the Client
C API Library in your installation, as shown in the following screenshot.
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1] MySQL Server 5.5 Setup ——

Custom Setup

| Sedect the way you want features i be instaled,

Chck the icons in the tree below to change the way features will be installed.

|
X 'I""Ir'SQ-SEf'-EF Instals shared dient brary
X = | Chent Programs
¥ ~| Debug binares
.-EI Development Components
L= Jll| Chent C API Borary (s This feature requires 394068 on f
¥ = | Embedded server ibrary your hard drive.,
¥ = | Debug Symbels
¥ =] Server data fles
. n b
Location: C:'Program Fles (x36) WMyS0L WMyS0L Server 5,51 Browse. ..
Reget Diskisage || Bk | mMed || concel | |l

To install only the development library, ensure to deselect the Launch MySQL
Configuration option in the last screen of the installer.

Configuring @t and Building the Plugin
After the MySQL installation is complete, perform the following steps to configure
Qt:
1. Download the gt-win-opensource-4.6.3-vs2008.exe file for Visual Studio
2008 from QT FTP Archive.

2. Install the downloaded gt-win-opensource-4.6.3-vs2008.exe file. By default,
the Qt 4.6.3 is installed at C:\Qt\4.6.3 filepath.

3. Navigate to Start > Programs > Qt by Nokia v4.6.3 > QT 4.6.3 Command
Prompt to open the Qt 4.6.3 command prompt.

4. Inthe Qt 4.6.3 Command Prompt, change the directory to %QTDIR%
\src\plugins\sqldrivers\mysql.

<+ Qt 4.6.3 Command Prompt !EE

[*]

Pizual Studio 2088 =Bt tools.

5. Set the QTDI Rvariable to the QT installation directory, for example, c:\gt\4.
6.3.
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Visuwal Studio 2PH88 xB6 tools.

6. Execute the following command:

%JTDI R bi n\ gnake -o Makefile "I NCLUDEPATH+=\"C:

\ Program Fi | es\ MySQ.\ MySQL Server 5.6\include\"" "LI
BS+=\"C.\ Program Fi | es\ M\ySQL\ MySQL Server 5.6
\lib\libnmysqgl.lib"" nmysql.pro

The following screenshot displays the above command in the Qt 4.6.3
Command Prompt window.

Setting up a Qt Eoww -

izuwal Studio ZBAE =BE tools.

HC EF
Fi

7. Then, execute the nmake command to build the gsglmysqgl4.dil plugin in the
% TDIR% \plugins\sqldrivers directory.

8. Copy the gsqglmysqgl4.dilfile and paste it in the %/CCAP_ROOT%
\bin\plugins\qt\sqgldrivers directory.

9. Copy the libmysgl.lib file which is in the lib directory of the MySQL installed
path and paste it in the %/CCAP_ROOT%\bin directory.

Now, launch Database Connection Manager from Tools menu in IC-CAP Main
window.

You can access the MySQL option from the Select Database Connection Type drop-
down list.
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Configuring MySQL on Linux

To build the plugin for linking MySQL on Linux, you require development libraries
package instead of full MySQL installation. There are various packages available for
Linux, however, in this example, we have used the Redhat 4 package for supported
IC-CAP Linux platforms.

You may require a different package depending on your platform and versions
of MySQL.

Download and Install MySQL Development Libraries

Download and install the appropriate Development Libraries from http://dev.mysgl.
com/downloads/mysqgl/. In this example, we have downloaded and installed
Development libraries under the Oracle Linux 4 & 5 section, specifically, the
MySQL- devel -5. 5. 18-1.rhel 4.i 386. r pmdistribution. You must install this
using rpm. If it conflicts with an existing MySQL installation, you may find the
equivalent development package for your installation (if it is not already installed),
or uninstall the conflicting version (and any applications depending on it).

The development package will create a /usr/include/mysql directory and a /usr/lib
/mysql directory with required libraries to link against. Other distributions may
install these to different locations.

An alternative is to download the source to MYSQL and compile it completely
to avoid having an install conflicting version.

Configuring QT

If you already have a 4.6.3 distribution of Qt on your Linux box, or you find a
downloadable rpm for Qt 4.6.3, you can skip this section and build the plugin
directly as shown in Building the plugin section.

To configure Qt 4.6.3, perform the following steps:
1. Navigate to http://gt.nokia.com/downloads and click on Visit our FTP archive
section at the bottom of the page.
2. Under the FTP Index, go to gt/source directory.

3. Download any gt-everywhere 4.6.3 package (either in zip or tar), for example,
gt - ever ywher e- opensource-src-4.6. 3. tar.gzorqt -
ever ywher e- opensour ce-src-4. 6. 3. zi p.

4. Create a clean working directory and unpackage the source code.

- This distribution does not include any binaries so you may
have to build it. It is recommended to use the same gcc
compiler as required for IC-CAP userc compilation.
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- These instructions compile the minimal distribution that
can build the required MySQL plugin. It is applicable on a
64-bit machine as long as 32-bit versions of the X libraries
exist and 32-bit versions of other required libraries exist.
However, if possible, perform the compilation on a 32-bit
machine. IC-CAP requires a 32-bit version of the MySQL

plugin.

5. Change the working directory to the unpackaged qt - ever ywher e-
opensour ce-src-4. 6. 3 directory.

6. Execute the following command:

./configure -release -prefix-install -prefix ..
/gt _target -platformlinux-g++-32 -opensource -no-
| argefil e -no-accessibility -no-qt3support -no-
xm patterns -no-nultinmedi a -no-audi o- backend - no-
phonon - no- phonon-backend -no-svg -no-webkit -no-
javascript-jit -no-script -no-scripttools -no-
declarative -no-gif -no-libtiff -no-libpng -no-

i bomg -no-I1ibj peg -no-openssl -no-rpath -no-nis -
No- cups -no-iconv -no-pch -no-dbus -no-separat e-
debug-i nfo -no-gtkstyl e -no-nas-sound -no-opengl -
no- openvg -no-sm - no- xshape -no-xsync -no-Xi nerama -
no- xcur sor -no-xfixes -no-xrandr -no-xrender -no-
m t shm - no-fontconfig -no-xi nput -no-xkb -no-glib

7. Accept the displayed | gpl license agreement.

8. Now, to make Qt, execute the gmake command.

It is not mandatory to make the install target.

Building the Plugin

After the Qt configuration is complete, you can build the I i bgsqgl nysql . so
plugin to link MySQL with Database Connection Manager.

To build the plugin, perform the following steps:
1. Set the QTDI Rvariable to the location you unpackaged the qt -

ever ywher e- opensour ce- src- 4. 6. 3 package as shown in the
following example.

export QIDI R=/tnp/ qt-everywhere-opensource-src-4. 6.
3

2. Execute the following command:
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$QTDI R/ bi n/ gmake -0 Makefile "1 NCLUDEPATH+=<path to
MYSQL installation>\include" "LIBS+=-L<path to
MYSQL devel libraries > -lnmysqlclient r" mysql.pro

If you have installed the MySQL development package, as described
previously, then execute the following command:

$QTDI R/ bi n/ gmake "1 NCLUDEPATH+=/ usr/i ncl ude/ nysql "
LI BS+=-L/usr/lib/nysgl -Inysqglclient_r" nysql.pro

3. Execute the gmake command. This step builds the | i bgsql mysqgl . so
plugin in the $QTDIR\plugins\sqgldrivers directory.

4. Now, copy the | i bgsql mysql . so plugin to your %/CCP_ROOT%
\bin\plugins\qt\sqldrivers directory to be able to use MySQL with Database
Connection Manager on Linux.

Now, launch Database Connection Manager from Tools menu in IC-CAP Main
window.

You can access the MySQL option from the Select Database Connection Type drop-
down list.
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