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|. Quick Start

NL5 Circuit Simulator

(WL Version 0.4 [Build 8, 09/28/2008)
W Copyright ©1334-2008, A Sminow

Progiam |D: (1269-72DC-3EC4-£205
This copy is lizensed to
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Install and Run NL5

Install NL5

One of NL5 advantages is that it consists of only oneftienls.exe . NL5 does not require special
installation, simply copyils.exe into any directory. You may have several copiesi®éxe in
different directories. To move NL5 to another computer justo@gske , t hat 6s al |

The following files are not required, but, if used, should be located in the same directrgxas :

[ nischm - NL5 help file.
T [@] ns.nl - NL5 license file.

To create NL5 icon in the desktapght -click onnis.exe in the Windows Explorer and selegénd To
| Desktop (create shortcutcommand.

Latest revision of NL5 can be foundrdb.sidelinesoft.com

Run NL5

To runNL5 double click omis.exe or on the NL5 icon@. ASpl ash screeno win
date, and license information will show up:

NLS Circuit Simulator

Vergion 1.0 [Build 1, 01./01/2009)
Copyright ©7334-2009, A Smirmow
Trial license expires in 16 days

E] Licenze ID: FC3C-AD2C-1993-E239

The window disappears in a few seconds.

NL5 can also be started from command line, with or without switches andgiaram

1C


nl5.sidelinesoft.com
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Switches Switch is ab6textokd asymimgl wi Thhe 6f ol | owi ng
command line:

- http - start HTTP server.
For example:

>nl5.exe - http

Parameters Parameter is a file name. One or more file names of diffgrpas can be used as
parameters. For example:

>nl5.exe rc.nl5 - download schematiec.ni5
>nl5.exe tran.nlt - download transient data froman.nit
>nl5.exe rc.nl5 pref.nlp - download schematie.nis  and preferences fromref.nip
Fi | e wixtemsiombeingtusied as a parameter in the command line is considered to be a script.

Script will be executed immediately. For example:

>nl5.exe script.txt - download andrun script fromscript.txt

11
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NL5 License

Without a license, NL5 operates aDemo version Demo version has all fufunction features

available, however the total number of components in the schematic is limited to 20. Although Demo
version does not allow entering components above the limit, it still can read and saeuotate

schematics with unlimited number of componerasd any schematics created with Personal License.

Several fulifunction license types with different limitations and protection methods can be ordered at
ni5.sidelinesoft.comAll licenses (except Portable) are using license ditenil. This file should be
located in the same directory as application filgexe  (or NL5LicenseServer.exe  for network

license).

Single PC License

Single PC License provides full functionality on single &@y. The license is tied to specific PC

hardware information (APC fingerprinto). When N
in the |icense file with current PC informati on
ThePC Afinger pri nt 0 Suppomdiatgboxotelp Suppatdand then ¢éntered

(pasted) into Afingerprinto window on the | icen

Single PC License is offered free of charge for limited period of timeTasla.icense. After trial
period expiredPermanentSingle PC License can be purchased. Pleasenlgsgidelinesoft.confior
details.

Portable License

Portable License uses USB deviadongle- to store license
information. NL5 oprates as fulfunction version on any PC with the
dongle connected to the USB port.
technology no problems using USB ports on different PC models are
expected.

Adri ve

Personal License

Personal License allows unlimited rerpirableuse of NL5 on any PC. The license is issued to a
person, and can be installed only on computers where the license owner is using NL5 on regular basis.

Network License

Net work License i s i nsitaadmpugedrunningaWimdowsfopBhgc ens e Se
system. The license consists of H&LicenseServer.exe Windows application and network license

file nis.nil . NL5 can work on any computer that has access to the server computer through the

network. When NL5 starts, it obtains license informatiamy the server. The number of simultaneously
running NL5 applications (number of HfAseatso) i s

12
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Create and Simulate Your First Schematic

Enter schematic

Entering and editing can be done using keyboard keys, mouse, or both. Here-hyesstep
instructions how to enter simple schematic using keyboard.

When NL5 opens, an empty schematic is created. A red cursor is located in the middle of the screen and
is directed to the right.

PressSpaceto switch to drawing mode.

PressArrow Down severatimes to draw short wire downward.

Pressv key and then predsnter to place a voltage source.

PressG key to place a ground. Now cursor is switched back to selection mode.
PressArrow Up several times to move cursor back to the starting point.
PressArrow Right to change direction; then preSpaceto switch to drawing mode.
PressArrow Right several times to draw a short horizontal wire.

PresR key and then predsnter to place a resistor.

PressArrow Right several times again; then préssow Dow n several times.
PressC key and then predsnter to place a capacitor.

PressG key to place a ground. Schematic is ready.

= =4 -0_-9_9_9_95_4_-2_-2._-2-

Here is what you are expected to see:

nl1 - Schematic

Sheet] |["Shitt [ Cil” [ Click to start selection

13
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Edit component parameters

Now you will use mouse to select a component and keyboardeoparameters.

1 Double click on the voltage sour¥d.. TheComponentswindow will show up. On the left pane
V1 should be selected. Right pane shows component nathengodel {/) and parameters (just
one parameter, AVO0).

1 Click E button right to the modelame. A drop down window will show available models for
the voltage source.

1 SelectPulse

1

the right pane.

1 Pressl ( i &ay,eesistance will change to 1 @h

1 Double click on the capacit@lon t he | eft pane, t9en oc halnog e

Components are ready. Here is a result:

A
B | MIE|IXNIO e

E%
|Name "-.falue ’ |E'I |E |E|
AT 1 C F il
Wi Pulse I Y

14
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Transient settings

Click Transient settingsToolbar buttorlﬂI , or selecfTransient | Settingscommand in the Main

Menu.

You

dondét need to change

Transient Settings x|

— Interval and step

IEI Stait, = Uze cunent screen

I'IEI Screen, s

|1e-3 Calculation step. =

— Data zampling step
" Same az calculstion [zave all data)

" Less than or equal bo: :| I1&3 <
" Equal to:

— Options
[ Run unfk I

W Save data before Start

Advanced... I Cancel |

15
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Transient data

Click Transient data Toolbar buttoni'_'i , or selecfTransient | Datacommand in the Main Menu.

Make surelracestab is selected.

1 IntheAdd newtrace box selecV (voltage trace).
1 Doubleclick onV1 andC1 in the components list. Voltage traces will be added to the traces list.

i Click Closebutton.

Here is window view (before closing):

B nl1 - Transient Data

=2 E @

Traces | SDreenl T able I Stnragel

—Add new trace
|v[|:1] b Add
R
W
Y ariahle
Furiction
— Trace: W[C1]
I'll:l Scale
|0 Mid
|0 Shift, s
— |1 vI Width

x|

Bl % | X (MR 4 & 2

¥ Check ta dizplay on the araph

vl ] V1)
2

Check. all hcheck all

Amply Cloze

16
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Run transient

=

Click Start tr ansientToolbar buttorn ™|, or selecfTransient | Start command in the Main Menu. A

transient will be calculated and displayed:

nl1 - Transient

Fun |||I:= 10,0001 | 03MB | Shit | Cil | Click ko move cursor
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AC settings

Click AC settingsToolbar buttorl:m , or selecAC | Settingscommand in the Main Menu.

1 Click on theNamedrop-down list in theAC sourcebox and selec¥1.
1 Click OK button.

AC Settings

X

— AL zounce i ethod ILinearize zchematic j
@ I"-.-"I j M ame:
[+ Calculate DC operating paint

— Frequency Ilnterval vI

I'I -3 From, Hz

I'I e+ To.Hz

|500 | Paints

I Log j Scale

|z cument screen

— Gamma and W5WH

[5o +ifd Z0, Ohm

Advanced... | 0k, Cancel
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AC data

Click AC data Toolbar button & , or selecAC | Datacommand in the Main Menu. Make sUreaces

tab is selected.

1 IntheAdd new tracebox selecV (voltage trace).
91 Double click onC1in the components list. AC voltage trace will be added to the traces list.
1 Click Closebutton.

Here is window view (before closing):

=2 E @

Traces | SDreenl T able I Stnragel

—Add new trace
|v[|:1] b Add
v fJo ]
| R
£ W
amma
WS
Furnctian
— Trace: W[C1]
IMag.-’F'hase j Dizplay
— |1 *] Phase width
— |1 VI Width

E
B B W = X[ 8

¥ Check ta dizplay on the araph

Check. all hcheck all

Amply Cloze

19



Run AC

Click Start AC Toolbar buttor ™ , or selecAC | Start command in the Main Menu. An AC response
will be calculated and displayed:

&8 nl1 - AC =10] x|
. ) . ) N

rrrrrrrrrrdrrrrrrrrrrrl

i

\

o
._z__ )

rrdr -

i
\
)
4
i
\
\
h
i
\
\
h
4
)
\
h
]
\
h
:
8]
h
i

Fuin Click ko miove cursor
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1. User Interface
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Data format used in NL5 mostly complies with common engineering and scientific practice. It
makes it easy to learn and use by any personligamith other popular tools. NL5 is using several
dedicatedrile Typesfor schematic and analysis data. NGBaphical User Interface (GUI) is based on
standard Microsoft Windows Mulbocument Interface (MDI) architecture. It consists of different
interface components, such as windows, dialogs, menus, toolbars, etc. NL5 supports many commands
and shortcuts that are commonly used in Windows applications, for insihtgCopy (Ctrl -C), Edit
| Paste(Ctrl -V), Window | Tile, using ofCtrl key along withmouse for select/copy operation, using
window scrollbars, etc. Other commands are very intuitive, so that it would not take long to start
working with schematicPreferencesar e used to customize applicati:
parametersPrinting allows convenient layout and formatting of windows to be printed.

Data format

Caseinsensitivity.

All the text data in the NL5, such as component names, variables, functions, commands,cae, are
insensitive unless otherwise stated. Lower casd upper case letters are considered the same. For
example:

Rin = RIN =rin
sin(45) = SIN(45)

Numbers

Number format in NL5 is very flexible and complies with many commonly used styles and standards.
A number can use exponential multipli&®r e, andcasesensitivelettermultipliers

Letter Multiplier
T 10"
G 10°
M, mg 10°
k, K 10°
m 10°
u, mk 10°
n 10°
p 10—12

For example:

1.3e+3 47E -9 100k 0.33mk 2.2M

Letter multiplier can be followed by any text, which is considexg units and will be ignored:
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1.3kOhm 47nF 0.1mkH 333ps

Any text that does not begin with letter multiplier is considered as units and will be ignored:

1.30hm 0.001F 0.1H 333apples

Letter multiplier and units (with or without letter niplier) can be used instead of a decimal point:
1k3 5n6 3nF3 47F0 2s2

Zero before decimal point or letter multiplier can be omitted. For example:

47 nd7 uF5

A number can be entered in decibels, using suffix db (case insensitival) bt wutomatically
converted to a standard number (allowed for positive numbers only):

20db =100
3.01dB = 1.41416472507
6DB02 = 1.99986186963

Infinite value is denoted by:
inf

Imaginary part of a complex number hawercasel et t er o@j 6f ada mbmbemn. Let't
used alone, only as a suffix:

50+45j

1+le- 3j = 1+.001;j

30j

1+j - wrong! Correct format: 1+1j

The following predefined constants (case insensitive) can be used in expressions:

Pl = Pi = pi = 3.14159265359

RAD = Rad =rad = 180/pi = 57.2957795131
LOW=Low=low 7 low logicallevel, V
HIGH = High = high T high logical level, V

ConstanRADcan be used to convert degrees to radians and radians to degrees:

Degrees = Radians*RAD
Radians = Degrees/RAD

whereDegrees is value in degrees, amadians is value in radians.

Being entered in a variety of formats available, a number is automatically converted and stored in the
floating point flouble) format. When number is displayed, an engineering notation, witmergal
multiplier and power of ten to be multiple of three, is used:

Entered Displayed
1k3 1.3e+3
47e-8 470e- 9
5600000 5.6e+6
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Names

ComponentWhen a new component is created, 1t is as

R1, V2, C123

Then the component can be renamed. The name istseesitive and may ctein any characters and
symbols. When used in formula or function, the name is enclosed in quotes:

AR outo, AV pulsed, A+12VO

However, if the name starts with letter andtedmsletters and numbers only, it can be used without
quotes:

Rout, V123, Plus12V

If the component has been renamed, its name will be automatically modified in all appearances of the
component name in trace names, formulas and functions.

To access paramefernmtlee fiotmila, function, or script expression, use component name
foll owed lnwddeptar@met er name:

R1. R, V2.slope, c123.1C, AR outo. R

If parameter name is not specified, a first parameter of the component will be used:

R1=R1.R

C2 =c2.C
To access component which is part of the subcir
@6 and componentds name in the subcircuit. A ne

which in turn is part of subcircuit, can becesses by similar notation:

X1.R2
X1.F1.V3.period

wherex1 andF1 are subcircuits.

To access component 6 s mo dlied) useacompenerit name fallovedhydopt o
@6 and fAmodel 0:

V1.model=pulse

Variable. Variable name has ¢hsame format as a component, except it does not have parameters. For
example:

Freqg, fimax |l imito, X1.var

Please note that this applies only techematicvariable: a variable defined in tMariables window.
Variables used in C code (script, Code comgnt) comply with C language standard.
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Trace. The basic name of transient or AC trace that holds current simulatioocdahesiats of the letter
specifying type of the trac&(I,P) , f ol |l owed by componentds name i

V(R1), I(C2), P(L3)

A

The trace with basic name canobt be renamed. Wh e
be renamed to an arbitrary text:

AiCopy of V(R1)o0
Aol d trace of R10
AV pul sedod

The name of the trace Blinction type is the function itself. Renangrthe trace will change the
function:

AV(rl)*v_(rl)/r1lbo

Trace and cursors data.Trace and cursors data shown in the transient or AC table (value at cursor,
min, max, mean, etc.) and trace value at specified time can be used in the script expresstoase Th
should be added to the Transient or AC Data, but does not need to be displayed on the graph or in the
table. To access trace data use the following notation:

1 Cursors (screen)

left I position of the cursor, or left edge of the screen
right T postion of right cursor, or right edge of the screen
delta =right - left
1 Transient amplitude
V(R1).(1.2) T value at t=1.2
V(R1).left T value at the left edge of the screen or left cursor
V(R1).right T value at the right edge of the screen or righsou
V(R1).delta =V(R1).right TV(R1).left
V(R1).min T minimum
V(R1).max T maximum
V(R1).pp i peakto-peak (maxmin)
V(R1).mean T mean
V(R1).rms T RMS
|

V(R1).acrms T RMS of the signal with subtracted mean value

1 AC magnitude

V(R1).(1.2) T value at f=1.2

V(R1).left T value at the left edge of the screen or left cursor
V(R1).right T value at the right edge of the screen or right cursor
V(R1).delta =V(R1).right 1V(R1).left

V(R1).min T minimum

V(R1).max T maximum

V(R1).pp T peakto-peak (max min)
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V(R1).slope

1 AC phase
V(R1).phase.(1.2)
V(R1).phase.left
V(R1).phase.right
V(R1).pha se.delta
V(R1).phase.min
V(R1).phase.max
V(R1).phase.pp

Operators

T slope of the gainjB/dec

T value at f=1.2

T value at the left edge of the screen or left cursor
T value at the right edge of the screen or right cursor

= V(R1).right
T minimum

T maximum

I peakto-peak (maxmin)

i V(R1).left

NL5 supports the following arithmetic and logical operators:

&&

Il
<

+

/

%

AN

++

See full operators list, description, and examples ittechment 2.

Functions

NL5 offers many standard and Nispecific mathematical functions. For the convenience of users, there
may be several names used for the same function (forpd&aoga10 andig ), so that the user can use
the name he or she is more comfortable with. The following functions are available:

sin
cos
tan, tg
sqrt
sqr

sq
pow
pwr

exp
In, log
lg, log10
Ib, log2
asin
acos
atan
atan2

mag, abs im

sign par

db random, rand
min limit, lim

max islow

int, round ishigh

phase

re

See full functions list, description, and examples inAtiachment 3.
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Expressions

Expression may consists of:

Numbers.

Predefined constants (Pl and RAD).

Names of components, parameters and vasabl
Local script or Gcode variables.

Operators.

Functions.

Parentheses with unlimited nesting level.

E R

For example:
22
27M0-1
sin(2*P1*f) /'l Afo is a schematic variable
max(R1,R2,R3)
1/((R1+R2)*C1)

Please note that NL5 operates only wittafing point ¢louble) data type. Even if the number is entered

as integer (without decimal point), it is converted to a floating point format. Arguments and results of all
operators and functions are floating point as well. In addition, many operatorgnatidris can be used

with complex numbers.

Expression can be used instead of number in most entry fields in the dialog boxes, and for some
component parameters. Whenter key is pressed, dK or Apply button (if exists) is clicked, the
expression wilbe immediately evaluated and replaced with the numerical value.

C language

Simplified Glanguage is implemented in the NL5. It is used in the script and @ thedel ofCode
component. Although not all standard C features are supported, it isgfficeent for many tasks.
Briefly, the difference between NL5 implementation and standard C is the following:

1 The only supported data typedsuble.
1 Bit-wise operators not supported.

1 Structures and unions not supported.
1 Pointers not supported.

1 goto staement not supported

The following keywords, statements, and operators are available:

double default continue
i féel se for break
switch while return
case doéwhil e

C operators and statements with examples are listed Attdiehment 4. Please refer tpublicly
available resources for general C language syntax description and reference.
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File types

There are several file types registered for NL5. Each type has designated extension and icon.

Icon Extension Description
—
ni5 Schematic.
—s
ni5~ Schematic backup.
Fas nip Preferences.
I
nit Transient data (binary).
G
™| [l nif AC data (binary).
G
[i] @ nll License file.

If NL5 is started from command line, one or more files of those types can be used as parameters. For
example:

>nl5.exe rc.nl5 - download scbmatic rc.ni5
>nl5.exe tran.nlt - download transient data froman.nit
>nl5.exe rc.nl5 pref.nlp - download schematie.nis  and preferences fromref.nip
File with Atxto extension being used asipta par an

Script will be executed immediately. For example:

>nl5.exe script.txt - download andrun script fromscript.txt
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Graphical User Interface

Main Window

NL5 Main Window and its components are shown below:

Main Menu >
Main Toolbar ——
Selecion Bar ——8

Navigation Bar ——

Document Windows:
9 Schematic
9 Transient ——
9 Transient Tools
T AC
9 AC Tools

Other Windows
9 Components
9 Variables ———
9 Transient/AC Data
9 Tools

Status Bar >

Document Toolba
9 Schematic
1 Transient
T AC
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