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How to Work with Maxim's Spice Macromodels

Abstract: This application note explains how to use Maxim's Spice models. Steps are presented that take you from a text file to
creating a symbol for the part. The MAX4230 operational amplifier serves as an example of the process.

Introduction

Once the paper design for a new IC is done, the designer must simulate the circuit and test its basic functionality. Spice models
used for simulation are generated using the most widely used simulation program, PSpice®. With the advent of the graphical user
interface, one can use the model symbols to draw the schematic and simulate the circuit.

The Spice models are originally in a text format, and the symbols for the various models are often available in the library. When the
symbol is not readily available, however, one has to create a symbol to use the model. This application note describes how to work
with Maxim's Spice models and create a symbol from the model text file.

As the example, this application note works with a Spice model of the MAX4230 operational amplifier. The simulations are run on
the OrCAD® CIS 9.2 Lite Edition.

Obtaining the Model

One can find Spice models for almost all Maxim parts on the Company's website. Figure 1 is an example of the models for
operational amplifiers and comparators.
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OpAmp/Comparator Macromodels

Performance parameters incorporated in models are based primanly on measured
performance taker. from banch tests and production run averages, and secondarily,
on split between data-shest MIN/MAX parameter valuss. Macromodels are intended
as an aid for design and protetyping. Industry-standa-d macromadels for op-amps
and comparaters, ncluding these supplied by Maxim, are based on simplified crcuit
exprassions and/er replacement of active circuit elements with ideal, controlled
voltage and current sources. As such, simulation with macromodels should not be
relied upon as fina proof-of-design. Use of macromodel descriptions s not a
sabshitute for wors:-case design analysis, nor for testing real circuiks over
temperature, supp ¥, and other operating imits.

Cp-Amps and comaarators are grouped into families with similar charazteristics.
These families appear in files named MAXooFAM where MAXoo is the first part
number of the family.

Right :I!:_I:_ on Filename link to save to disk
FPart Number Flle. Hame

Description
LW 321 _MX321.FAM (3kB) LMX321 Macromodel
LMX321 MX3I24.FAM (1kB) LMX324 Macromodel
LMX321 “MX358.FAM [1kB) LMX358 Macromodel
MANMSDE MANI06.FAM [224B) MAX406 Macromodel
MAXLDTIF MAXS0TIT.FAM (ZKB) MAX4073T Macromodel
MAN4080 WAX40B0F.FAM (LkB) MAX4080F Macromodel
MAN4080 MAX40805.FAM (1kB) MAN£0805 Macromodel

Figure 1. Spice models are readily available from the Maxim website.

The macromodel file can be opened with any standard text editor and should be saved with a .LIB extension. In this example the

library file MAX4230.LIB will be used for simulation and creating the symbol.

Creating a Symbol from the Model

Follow these steps to create a symbol from a model:

1. Open the PSpice model editor.
2. Select "File," then "Create Capture Parts." The window shown in Figure 2 will pop up.
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Enter Input Mode! Librarny:
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Enter Output Part Library:
jelﬁngs:\:ﬁ.rpit M \DesktopSpice folder\MAX4230. olb Browse...

K Cancel Help |

Figure 2. The creation of a Spice model symbol starts at the Create Parts window.

. Browse to the location of the MAX4230 library (i.e., MAX4230.LIB) and select it. The second row in the window
automatically shows the output file with the MAX4230.0lb extension, and has the same location as its .LIB file.

. Click "OK," and make sure that the symbol is created with no errors. You should see MAX4230.0lb file at the selected
destination.

Working with the Symbol

. Open the Capture program. After opening the project file and landing on the schematic page, click "Place" and select "Part"
from the drop-down menu. Add the MAX4230.0lb symbol to the library list first by clicking "Add Library..." and then
selecting the MAX4230.0lb file. The following window, shown in Figure 3, pops up on the screen.

Place Part @
Part: (1]4
M&x4230 5

Cancel
Past List:
Maxda230 Add Library...
MAX4230 S
Remove Librany
Part Search...
Help
Libraries: Graphic:
AMNALOG f* N
COMPARATORS o il »
Design Cache M= :
PASSIVEFILTER - Packaging il —] i
SOURCE Paits per Pkg. 1 B

Type: Homogeneous {g

Figure 3. The Place Part window lets you add a symbol to the library.
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The symbol appears as shown in Figure 4. Working with this symbol can be somewhat challenging, as the pin numbers on
the symbol do not necessarily correspond to the pinout of the IC nor do they explain the pins' functionality. To
accommodate for this discrepancy, the various pins on the symbol can be edited.

L_-'.—r--r-l||:| §E |e—r

iT

MAX4230 S

Figure 4. The example symbol developed for the MAX4230.

Editing the Symbol

6. When editing a symbol, make sure that the MAX4230.LIB file is included in the simulation settings. Go to the simulation
settings and browse the MAX4230.LIB file. Click the "Add to Design" button. See Figure 5.

Simulation Settings - sdsd

General | Analysis | Include Files Libraries | Stmulus | Options | Data Collection | Probe Window |

Filename:

Ind Settings'Amit M\Desktop'Spice folder\MAX4230.LIE Browse...

Library files w | o ! & E

C\Dacuments and Settings'\Ampit M i Add as Global
Add to Design

Edit
Change

< >

Library Path

J"C:W.ngram Files \Oread Capture Librany\P Spice™ Browse... |

oK Concel | ¢ | e

Figure 5. This Simulation Settings screen is where a symbol can be edited.

7. Next view the PSpice model by right clicking the symbol and clicking "Edit PSpice model." A cursory look at the model's text
will intuitively reveal how closely the symbol pin numbers correspond to the IC's actual input and output pins. See Figure 6.

Page 4 of 8



8 MAX4230 - PSpice Model Editor - [MAX4230_S] | X
hae' File Edit View Model Plot Tools Window Help -8 x
D|@(@le|5] s]nle] a|a]a|a] »| u=] @]

LR R R R N R R h
« SUBCET MAX4230_ S5 10 18 17 15 75
* 10 = VDD

* 18
" 17
® 135
®- 35

V35
IN+
IN-
o0

=INPUI STARGE

W51 10 11 oV

IBIAS 11 12 139.50
M1 13 16 12 11 MOSFET
M2 14 15 12 11 MOSFET
FEEIRS 18 12 DA

Vo3 12 16 0.85M
=INPUL OFFSET VOLIAGE

ERDC
RD1

139 17
13 18 1

111 20 1

K

(RD2 1% 18 1K

ic1

13 14

1.494F

*SECOND ORDER

POLE RTI

S5MHz

DIN1 16 11 DX

£ | (»

Figure 6. By reviewing the model's text one quickly determines how closely its pins correspond to the IC's actual input and
output pins.

From the model shown in Figure 6, the pin numbers are represented as:

10 = VDD
18 = VSS
17 = IN+
15 = IN-

75 = OUT

Figure 7 illustrates how one can modify the symbol so it shows the desired pin names.

. Right click on the symbol and click "edit part.” Then click on the individual pins and change the pin number accordingly.

(Note: Do not change the pin Name).
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Figure 7. Edit the model's pin numbers, not pin Name.
. Once all the pin numbers are edited, save it and start using the symbol.

This symbol can also be refined and more user-friendly by making the pin names invisible and changing the shape of the
symbol.

. To make the pin names invisible, first click on that part of the symbol, then select "edit part." After the part is displayed, go
to "Option" and then "User Properties."” In the "Pin Names Visible" box select "False." See Figure 8.

User Properties @

Properties- = DK,
Name Value Altnbutes

Implementation Path ~ Loncs
Implementation Type PSpice Model Mew. .
Implementation MAX4230_5

M ame Max4230 S 2Momal R

Fait Reference u? RV

Pin Mames Rotate True Display...
Pin Mames Visible

Pin Numbers Visble  True v Help
PinNames Visble ~ [ZIE -

Figure 8. In the User Properties screen the model's pin names can be made invisible.

The pin names are now invisible. You can move the pins around the symbol with regular "Cut" and "Paste" commands, and
edit the symbol using the line tool. See Figure 9.
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Figure 9. In this example the shape of the symbol is edited as desired.
The symbol is now ready to use. You can save it.

Figure 10 shows the MAX4230 symbol used in the circuit where it is connected as a unity-gain follower. The DC voltage
conditions are displayed at each node.
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Figure 10. lllustration of the edited Spice model of the MAX4230 amplifier.

OrCAD is a registered trademark of Cadence Design Systems, Inc.
PSpice is a registered trademark of Cadence Design Systems, Inc.

Application Note 4123: www.maxim-ic.com/an4123

More Information
For technical support: www.maxim-ic.com/support

For samples: www.maxim-ic.com/samples
Other questions and comments: www.maxim-ic.com/contact

Automatic Updates
Would you like to be automatically notified when new application notes are published in your areas of interest? Sign up for EE-Mail.
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