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Introduction

Introduction

is an engineering search tool designed to minimize the amount of time
required for a design engineer to determine which Microcontroller (MCHR past fit
their project requirements. The database has a large number of MCU
vendors and their parts along with a vast collection of parametric data whactbegs
each part in detail. A status chart of vendors that are currently supported oandatf
www.gruntwareinc.com A list of vendors slated for support can also be found here.

is the only tool that allows an engineer to quickly select an MCU to
exactlyfit their project requirements. All MCU manufacturers and their parametr
specifications can be searched simultaneously with incredible ease. Anyrmimbe
design criteria can be simultaneously specified in order to quickly narrow in beghe
part that satisfies a project requirements.

On-line parametric data provided by MCU manufacturers has been grgadiydexi
using their datasheets and refined to allow quick meaningful searches. Fpteexam

Core Supply Voltage is commonly specified by a vendor as a single search
parameter such as "4.5V-5.5V" or just "5" or "4.5-5.5v". splits the
two numbers into two separate fields making them now “range searchable”.
Range searchable means that the search values can be searched aggmsifa ra
values (e.g., >=4.5 and <=5.5).

All memory size specifications are normalized to "bytes" unlesslylggecified
otherwise.

All temperatures are in Centigrade.

Numerous other normalizations have been done to assure that meaningful
searches across multiple vendors can be accomplished.

Additionally, all MCU datasheets are manually reviewed with the idea oh@ddi
additional searchable parametric parameters to the database for
each part.

This results in a very extensive database that is significantly laryeatty MCU
vendor has in their searchable database.
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Introduction

Shared Pin Analysis
One of the most important features of is the ability to eliminate double
assignment of shared pins using a feature called "Pin-Sharing-Eliomhati

The database has knowledge of what each functional pin requirement is
and takes that into account when determining if a part is a candidate for yigu: des

a) For example, if you need 2 A/D inputs and 10 general purpose I/0Os (GPIO),
first determines if the A/D requirement is using a shared-pin
with a GPIO.

b) If so, it deducts the A/D input from the available GPIO total count for the part
being evaluated.

c) This is done before counting the GPIOs that are required separately.

d) then examines each part to determine if that part has the
required capabilities.

This feature works with the following parameters:

A/D channels (including differential inputs) (effects GPIOs)
D/A channels (effects GPIOs)

Analog Comparisons (effects GPIOs)

Timer Compares (effects GPIOs and number of Timers)
Timer Captures (effects GPIOs and number of Timers)
External I/O Triggers (effects GPIOs)

UARTSs, CAN, LIN, 12C, SCI and SPI interface requirements (effePiS)

also automatically adds in extra timers when Timer Compares and Timer
Captures are required.
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Requirements

System Requirements

System Requirements:
Intel Pentium 4 or newer compatible processor

One of the following Microsoft Window Operating Systems

Windows 2000 with Service Pack 2
Windows XP with Service Pack 2
Windows Vista with Service Pack 1
512MB of RAM memory
512MB of available hard disk space
CD/DVD-ROM Drive
Internet or Phone connection required for product activation

Additional equipment that is NOT required but highly useful:
1+ GB of RAM
2 and/or 3 monitors (very useful when viewing wide spreadsheets of parametric
data). This feature is also very useful for everyday work and has proven
to significantly increase productivity.
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Product Installation

Product Installation

To install on your desktop PC, first make sure you are running Windows
2000, Windows XP or Windows Vista. The Windows operating system should have the
latest Service Packs.

To begin, insert the supplied CD into your DVD/CD disc drive. The setup program
should start automatically. If it does not, use Windows Explorer and open the directory
of the CD and then double click o&8pherinstall.exe".

The first screen that appears will be the following:

The installation process consists of two separate installs.
1. ODBC Driver - An MySQL Open Database Connectivity driver
2. Gopher program and database

If the ODBC driver is already installed on your system and it will not requiegnstall.
The installation program automatically detects if the driver has beetldadsaad will
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Product Installation

inform the user accordingly. The program will not install properly if the
ODBC driver is not present.

To install the ODBC driver, click on the ODBC button. The following screen should
then appear:

Click on the Next button and the following screen should then appear:
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Product Installation

Click on the "Typical" button and click on the Next button and the following screen
should then appear:
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Product Installation

Click on the "Install" button and the ODBC driver will be installed on your system.
When finished installing, the following screen will appear:

Now click on the "Finish" button and the Installation Program screen
should then be active again (see below).
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Product Installation

Now we can begin installing by clicking on the Icon
button. The following screen should then appear:
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Product Installation

The installation program requests the user to select which operating flysteaftware
is being installed to. The program has been optimized for performance
and support for each operating system.

NOTE: The product cannot be successfully installed and registered in a
virtual partition such as Microsoft's Virtual PC product or VMWare.

The following operating systems are supported:
Windows 2000 with Service Pack 2
Windows XP with Service Pack 2
Windows Vista with Service Pack 1

When you have selected the operating system you are using, clickdexiteutton and
the following screen will then appear:

Click on theYesbutton and the installation should begin. The first screen
you will see is similar to the following:
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Product Installation

The following screen will then appear:

Continue by clicking where it say€lick this button to install to the
specified destination directory. The following screen will then appear:
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Product Installation

Unless you have reason to change the above “Program Group”, leave the defguii$ prom
as they are and click on "Continue". The following screen will then appear:

During the installation process, you may get the following error messaesis
normal and they can bgnored. The program will still function properly.
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Product Installation

After a few minutes the product will be completely installed and the
following screen should then appear:

To run the program, go té&tart  All Programs  Gopher
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Product Installation
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Product Registration

Product Registration

You must register the program when running it for the first time. The
following screen will appear and request that you enter in the license nurabeat
supplied with the product.

The license number comprises 5 sets of 5 characters and must be entered inexactly a
printed on the supplied label. Do not enter in the dashes (-).

If you get an email copy of the license number with dashes, you can enteettse i
number quickly by copying the entire license number to your clipboard (including the
dashes) and then clicking on thienter Full Key" button.

You must click on theAccept' button before clicking on theRegister' button.
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Operation

Operation
Program Versions
End User Contains databases for all vendors
Distributor Contains databases for those vendors represented by

a particular Distributor
The operation of the program is identical for both versions of the program.
After registration is complete, you may begin using . A screen similar to

the following will briefly appear: (Distributor versions will say "Dibtitor Version" at
the bottom of the screen instead of "End User Version".
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Operation

Shortly after the previous screen appears, an End User Version screentabatbis
Version screen, depending on which version you purchased, will appear:
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Operation

The following screen illustrates the screen for a Distributor Version:

The above two screens are divided into three sections.

Top: Create or Select a project name
Middle: Selection of what vendor(s) to search
Bottom: Selection of a search method

Create or Select Project
This section allows you to create a new or select a previously defined project nam

Defining a project name allows to remember your search criteria enabling
it to be recalled a later time.
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Operation

The default project name is "No Name"; however you can specify your own projegt nam
by entering it into the "Create New Project Name" field. A project namdoe up to 255
characters long and use any of the characters found on the keyboard.

When defining a project name, it is useful to describe it in a way that iscessyember
what it was for at a later time. For example, using a name such as "2008-03-11
Microwave" is useful because automatically sorts your projects
alphabetically resulting in your project names listed in chronological oBlgputting in
the project name (e.g. Microwave) it not only tells you when you were workingson thi
project but what the project was for.

Select Vendor(s)

In the "Select Vendor(s)" section of the screen both End User and Distribuionsers
allow you to select which vendor(s) databases you wish to search. Click on the
appropriate checkboxes for the vendors you wish to search or clicketact All
Vendors' to select all available vendors. Click abléar Vendor Selections to clear
all vendor selections.

Select Search Method

In the "Select Search Method" section of the screen you can select theuwagntao
search (Select Vendor Search Optiohbox). If you select more than one vendor, the
1% two options $earch One Vendor's Product Line/Line(s) are not available.

Three Search Methods

There are three methods of searching in . The methods appear in the
bottom section of the screen label&klect Vendor Search Optioh The three search
methods are:

o Search One Vendor's Product Line
o Search All Product Lines(s) for One Vendor
0 Search Multiple Vendors' Product Lines

Each method uses a different set of parametric search parameters; howegtras
use both @zommonand asecondary set

Thecommon setis a list of about 37+ parametric search parameters that are common to
all searches and are always shown first. (The first page of Appendix Arcotitai
common sej

Thesecondary setontains additional search parameters that are:

Unique to a particular manufacturer
or
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Operation

When searching multiple vendors they are the remaining set of parameters from
the Master List of search parameters.

The three search methods are:

Search One Vendor's Product Line
Uses theeommon setplus asecondary sethat applies only to the
selected product line and is vendor specific

Search All Product Lines(s) for One Vendor
Uses theeommon setplus asecondary sethat is a combination of all of
the selected vendor's parametric search criteria across all of tidatrs’e
product lines

Search Multiple Vendors' Product Lines
Uses the Master Set of Labels (See Appendix A) for the search criteria f
both thecommon setplus thesecondary set

The Master set is a collection of about 120 searchable parameters that is
common across all MCU vendor products. This set encompasses most, if
not all, of the parameters that a design engineer would most want to
search.

A thorough review of this list will pay great rewards in reducing search
time for the part thabest fitsyour needs and is therefore the
recommended method for most searches. Appendix B describes the
formats expected for each of the searchable parameters.
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Operation

The following screen illustrates the selection of a single vendor (in thesTeass
Instruments):

In the Select Vendor(s) section of the screen, the vendor names that aablee{act in
gray) have completed databases. The remaining vendors are scheduled fetiaonmpl
the near future. For a status of what vendors are available, visit our web site at
www.GruntWarelnc.com

When selecting a single vendor, you can search using any of the three search opti
shown above in th8elect Search Methodection. When more than one vendor is
selected, the only option available is tis®arch All Product Lines(s) for One
Vendor".
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Operation

The following screen illustrates the pull down list of available vendor productiines
using the 1 search optionSearch One Vendor's Product Lin&. In this case, since the
selected vendor is Texas Instruments, the MCU product lines listed are thogd from
which are (C2000, MCS12xx, MSP430, TMS470A and TMS470l).

To get to the next screen which loads Labels and Pin-Sharing Data, clickexthe
button.
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Operation

The following screen loads the master label list (See Appendix A) and the infarmat
necessary to perform pin-sharing elimination. This screen will appeafoorayfew
seconds and then automatically disappear.
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Operation

After the Labels and Pin-Sharing Data are loaded in the previous screen, thengpllow
screen will appear:

Specifying Pre-Conditions to Test for Shared Pins

This screen illustrates one of 's most important and powerful features. It
allows the user to specify project requirements that will dramaticallycesthe
possibility of assigning the same pin for more than one requirement.

The top section of the screelAre-Conditions for Pin Sharing That Must Be Met

Before Searching contains parameters that could potentially have conflicts due to pin-
sharing. Pin-sharing is a technique used by most manufacturers that allgsicalph

package pin to be used for more than one purpose. However, once a pin is designated for
a particular function, it cannot then be used for another function. For example, if a pin is
used for an analog comparison it later cannot be used for an A/D input.
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An example will quickly illustrate this feature. Assume we have the following
requirements:

10 channels 10 bit A/D
2 Analog Comparators
1 UART

2 8-bit timers

10 GPIOs

When using a vendor provided search engine, several individual steps are required in the
search process resulting in a significantly larger number of parts foumavthdd have

been found in . This occurs because vendor search engines do not take into
account the use of shared pins. In the above example, the Microchip PIC16F737 would
seem to fit the requirements since it has all of the above capabilities. Hpalevéthe

above requirements share the same pins. The Microchip PIC16F737 has 25 GPIO pins
available, but if we analyze their use we come up with the following:

GPIO available 25

Less 10 chans A/D -10  One pin per channel

Less 2 Comparators -6 3 pins per comparator

Less 1UART -2 2 pins per UART

Less 10 GPIOs -10 1 pin per GPIO

GPIO Total Left -3 You need 3 more pins than available

In the above example, we were 3 GPIO pins shy of our goal of needing 28.

The usual number of pins required for options listed on this screen are:

Option Nbr Pins

Analog Comparisons 20r3

Timer Compares 1 +1 Timer/Compare
Timer Captures 1 +1 Timer/Capture
A/D Channels 1

A/D Channels (differential inputs) 2

D/A Channels 1

UARTS 2

External I/O Triggers 1

GPIOs 1

CAN 2

LIN 1

12C 2

SCI 3

SPI 3or4d
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Operation

The above numbers are the usual number required. Some manufacturer's parts may
require a different number and those are reflected in the database.

Additionally, will automatically adjust the requirement for timers when
you indicate Timer Compares and Timer Captures.

The bottom section of the screen is where you can optionally enter in commonly
specified parameters in a slightly easier format than on the next sdnegmiswhere
you narrow your parametric parameters to exactly fit your requirement

There is a major difference between the top section and the bottom section. In the top
section, the specification is formatted as an expression for the searchawlemnnot

be changed on the search screen (the search screen is the screen whishhisliome).

The bottom section also formats expressions for the following screen but they can be
changed later on the search screen. Because of this, the values specified ltere may
different than on the search screen. If you get confused at this, you might asgbit e

and more logical if you ignore this bottom section and only use the search screem to ent
expressions for these parametric fields.

There are a couple of "What does this mean?" buttons to help describe in more detail

what it is you are trying to accomplish at this screen. Clicking the button in the upper
portion of the screen produces the following:
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Operation

Clicking the "What does this mean?" button in the lower section of the screen produces
the following:

After filling in your requirements, click on théléxt" button and the Parametric Search
screen will appear.
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The Parametric Searchscreen is where you continue to specify exactly what you want

to search for. The expressions that were entered in the previous screeor(@itea)

are shown here in their proper expression format but are not changeable. The operation
of determining pin elimination of shared pins is surprising complex and must be set up
properly in order to produce the desired results. This is one of the reasons that when
parameters are specified in the previous screen they are not changeablé yaun need

to change them you must go back to the previous screen. A parameter that can be
specified in the Pre-Conditions screen that is left blank can be altered onékis, sc
however pin-sharing analysis will not be done. It is only when a value is entered
previously that this screen disables further changes to that specific paraMeu can

easily tell which of these parameters are pre-specified becausetesr &n gray and

not black. In the above screen the ADC_Chans, Analog_Cmp, GPIO, and UART_Nbrs
are all showing in gray and cannot be changed in this screen. Notice thptessex

was entered for the 8parameter "RTC" for a search value of "Y". That lettering

appears in dark black since it is a changeable parameter. Also notice theatlshat
expression has a yellow background color. This is done to better let you know which cell
you are modifying.

Expressions have a very simplistic format and only a few rules are agceSpaces are
not allowed unless the item you are searching for has a space in it. Alfl sgpressions
begin with an operator. The following are allowable operators

= Equals

'= Not equal

> Greater than

>= Greater than or equal to
< Less than

<= Less than or equal to

[ Contains

1 Does not contain

Immediately following the operator is what you want to search for. Fnple, if you
are looking for a RTC (Real Time Clock), then you would put "=Y" is the answer fie
for RTC. If you want a MCU frequency that is 8Mhz or less, then enter "«=Be&i
MCU_Freq field position.

If you specify an "=" relationship followed by a number, then you care tellogh& to
look only for a specific numeric value, when in reality you may actually viaahtalue
or higher. For example, if you specify "=2" for "Timer_Nbrs", then padsdo not have
exactly 2 timers will be eliminated from the search. A better answer woutddpe¢ify
the timer requirement as ">=2". In this case, you need at least 2 timeasyanwbre is
just a bonus but not required.

If you forget the allowable operators and how to use them, you can click on "Allowable
Expressionsand the following screen will pop up:
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Operation

The question is, how do | know what to enter into an expression because | don't know
what possible results there are. This can be easily determined bygbickihe field of
interest, say the MCU_Freq field. This will highlight the field in yellow. THexk ©on

the 'Show Existing Datd. Thereby, by using the criteria we supplied before (single
vendor — Microchip) then clicking on the MCU_Freq field and then clickShotv

Existing Data" will produce the following:

The above screen shows the possible parametric data for the MCU_Freq fieleforEher
if you are looking for a frequency of 8 or less your expression would be:

<=8
However, if you were looking for only 8, then your expression would be:

=8

There are numerous methods of finding the data you are looking for but sometimes it
may not be obvious. Much of the parametric data is exactly as that specitiezl by
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vendors on their vendor websites. For example, using Microchip again, if | was
interested in a certain packaging, | would go to the Package field (field #1d 6)iek
on "Show Existing Datd. The following screen would then appear:

If you only wanted packages that were "28/SOIC" as shown in the highlightechitee
above list, then your expression for Package would be:

[28/SOIC

The "[" operator means "contains". Therefore "[28/SOIC" means thakiftdas a
package definition that contains the letters "28/SOIC" somewhere in the pacatat@a
we are searching, it will match the search criteria.

In some cases there may be up to 400 different parametric parametershdrgeagh,
however, the Parametric Search screen defaults to showing the first 80. th® sext

set of 80 parameters, click on the green set of numbers at the bottom left of the screen
labeled 81-160. Other sets will allow you to get to other groups of parametric data
(161-240, 241-320and321-40Q. When searching using more than one vendor or when
specifying the Master Label List (on the vendor selection screen), thegiaadata has
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Operation

about 120 common definitions that you can search. This is the most common way to
initially search for the part thaiest fitsyour requirements. Appendix A & B are good
references when trying to determine the best search.

Once you have entered in the criteria that you want to search for, click oeéme gr
Searchbutton. A screen similar to the following one will then appear:

The above screen only shows about 15 parametric values. Use the scroll bar on the
bottom of the screen to scroll through the other parameters. The next scremtafiust
scrolling to the next set of data.
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Since there is a huge amount of data to scan through and compare, you can hide columns
in order to group together the columns of data that are of interest. For example, in the
above screen we can eliminate the DAC_Chans, DAC_Resol and OpAmps columns by
dragging our mouse (holding down the left button while doing so) across the three
columns as shown below:
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Now by clicking on théHide button, those columns will temporarily disappear as shown
below:
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.Notice that after the columns were hid, the other columns on the right were moved over
them. You can do this with any number of columns in any order. To restore the display
to its original format, click on then-Hide button.

Sometimes the returned data is massive (e.g. 800 part numbers or more) and you want
search a little more on that data. The search box at the top right portion of the aanreen ¢
be used to enter a further search. For example, if you only want to sebaahsve a
package code of "QFN", enter the word QFN in the search box and click Sedheh

button. A screen similar to the following will then appear:
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The labels used on the search screen were coded to be hopefully understandable;
however, there may be some need for further explanation. A complete list of tabels a
their original headings that were used by the manufactures can be obtaolie#tibg on
the "Print Options" in the upper right corner of the Parameter Search screen. The
following screen will then appear:
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Select the list you want (it prints to your default printer) and a compets the desired
parameter labels will be printed. Save these listings for future searches

The last entry on the Print Options screen is the ability to list the projécitioes that
have been used in previous searches.
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Appendix A

Appendix A
Master Label List

(Common Set of Search Parameters)

Master Label
PartNbr
Status

CPU
CPU_Size
RAM

FROM
PROM
EROM
MROM
Sply_V_Min
Sply_V_Max
Oper_Temp_Min
Oper_Temp_Max
ADC_Chans
ADC_Resol
Analog_Cmp
DAC _Chans
DAC_Resol
OpAmps
GPIO
Ext_Triggers
Timer_Nbrs
Timer_CAP
Timer_Cmp
UART
UART_Nbrs
CAN

LIN

12C

SClI

SPI
Watchdog_Timer
RTC

POR

BOR
PeriphPinSel
Vol_Price

Description
Part Number
Manufacturing status
CPU Type
Internal CPU data path size in nbr of bits
RAM memory In bytes
Flash memory in bytes
One time programmable ROM in bytes
Erasable ROM in bytes
Mask ROM in bytes
Supply voltage (min)
Supply voltage (max)
Operating Temperature Range (min)
Operating Temperature Range (max)
ADC Channels
ADC resolution in nbr of bits
Analog Output Compare
DAC Channels
DAC resolution in nbr of bits
Operational Amplifiers (Number)
General Purpose 1/O Pins
External I/O Triggers
Number of timers
Timer Capture
Timer Compare
Universal Asynchronous Receiver/Transfer (Y/N)
UART_Nbrs
Controller area network (Y/N)
Local Interconnect Network (Y/N)
Inter-Integrated Circuit (a multi-master serial bus) (Y/N)
Serial Communication Interface (Y/N)
Serial Peripheral Interface (Y/N)
Watch dog timer(Y/N)
Real time clock (Y/N)
Power on reset (Y/N)
Brown out reset (Y/N)
Peripheral Pin Select (Y/N)
Volume Price
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

Master Label
Descr
Timers_8bit
Timers_10bit
Timers_12bit
Timers_14bit
Timers_16bit
Timers_18bit
Timers_24bit
Timers_32bit
Bus_Size
MCU_Freq
Bus_Freq
MIPS
FLOPS

Min_Instr_Exec

Dhrystones
Nbr_Instr
Mply_Instr
MAC_Instr
M_MAC
PEAK_MAC
FPU
Barrel_Shifter
XY _Cnvtr

Tot_Adr_Space

Int_Cache
Ext_Cache
MMU

MPU

EMIF
Ext_Bus_Cirl
DMA
DMA_Chans
Clk_PLL
On_Chip_Osc
Sub_CIk
Freq_Div
OSsD

LVD
Core_Sply V
IO_Sply_V
IO_V_Min
IO_V_Max

Appendix A

Master Label List

(Secondary Set of Search Parameters)

Description
Description
Number of 8 bit timers
Number of 10 bit timers
Number of 12 bit timers
Number of 14 bit timers
Number of 16 bit timers
Number of 18 bit timers
Number of 24 bit timers
Number of 32 bit timers
Bus size (bits)

MCU Frequency in Mhz
Bus Frequency (Mhz)

Millions of Instructions per Sec
Floating Point Operations per Sec
Minimum Instruction Execution time
Number of Dhrystones
Number of instructions

Multiply instruction (Y/N)

Multiply accumulate instruction (Y/N)

Millions of MAC instructions per second

Peak number of MACs

Floating point unit (Y/N)

Barrel Shifter instruction (Y/N)

X/Y Converter. Shifts matrix 90 degrees (Y/N)
Total address space in bytes
Internal cache memory size in bytes
External cache memory size in bytes

Memory Management Unit (Y/N)

Multiple Protection Unit (Y/N)

External Memory Interface (Y/N)
External Bus Controller (Y/N)

DMA capability: Yes or No (Y/N)
Total number of DMA channels

PLL for main clock oscillator (Y/N)
On chip clock generator (Y or N)
Number of Sub clocks
Frequency Divider

Oscillator Stop Detection (Y/N)

Low voltage detection (brown out detection) (Y/N)
Core supply voltage
I/O supply voltage

I/O supply voltage Min

I/O supply voltage Max
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81
82
83
84
85
86
87
82
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

Master Label
Power_mW
SVS
Oper_Temp
Temp_Sensor
Pwr_Sv_Modes
Low_Pwr
ADC _Time
ADC_Rate
ADC_Type
Samp_And_Hold
DAC_Type
GPI

GPO

PCA

MTU

QE
PWM_Chans
PWM_Bits
Pulse_Gen
Motor_Mgmt
OCDSC
CAN_Chans
IEbus

USB

J1850

IRSCI

McBSP

CRC
Parallel_Port
Ethernet

PCI

ISA

IrDA

ICP

JTAG
On_Chip_Dbug
On_Board_Flash
LCD
LCD_Segs
LCD_Coms
Pkg_Pins
Pkg_Area
Package
Prog_Sec
End_Equip

Appendix A

Description
Power (Typical) in (mW)
Supply Voltage Supervisor (Y/N)
Operating Temperature
Temperature Sensor (Y/N)
Number of power save modes
Low Power Modes
ADC Conversion Time
ADC sample rate in ksps
ADC type (Slope, SAR, or Delta Sigma)
ADC Sample and Hold available (Y/N)
DAC Type
General Purpose Input only pins
General Purpose Output only pins
Programmable Counter Array (Y/N)
Multi function timer pulse unit (Y/N)
Quadrature Encoder (Y/N)
Pulse width modulator
Number of Pulse width modulation bits
Programmable pulse generator (Y/N)
Motor management (Y/N)
On-chip digital servo circuit (Y/N)
CAN channels
IEBus by NEC Electronics (Y/N)
USB support (Y/N)
Automotive Electrical Interface Bus (Y/N)
Infrared Serial Communications Interface (Y/N)
Multichannel Buffered Serial Port (Y/N)
Cyclic redundancy check calculator (Y/N)
Parallel Port (Y/N)
Ethernet support (Y/N)
Peripheral Component Interconnect bus (Y/N)
Industry Standard Architecture (Obsolete standard) (Y/N)
Infrared Data Association (Y/N)
In-circuit board Programming (Y/N)
Joint Test Action Group (Y/N)
On Chip Debug (Y/N)
On board flash program (Y/N)
LCD Support (Y/N)
Number of segments for LCD display support
Number of coms for LCD display support
Number of pins in package
Package Area (mmz2)
Package code
Program security
Optimized for End Equipment
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Appendix B

Parametric Search Formats

To make it easier to consistently search across different vendor's datagimuch
parametric data has been normalized and/or split out across two or more columns. The
following parameters are consistent across all vendors:

Column
Status

CPU_Size
RAM
FROM
PROM
EROM
MROM
Sply_V_Min
Sply_V_Max

(Common Set of Search Parameters)

Contains

"Development”, "Future”, "Not Recommended", "Production”,
"Sampling", or "Upgraded"

Always expressed in number of bits (e.g. "8" for 8-it procgssors
Always expressed in 8-bit bytes

Always expressed in 8-bit bytes

Always expressed in 8-bit bytes

Always expressed in 8-bit bytes
Always expressed in 8-bit bytes

Always expressed in volts (e.g. 3.1), and always all numeric
Always expressed in volts (e.g. 3.6), and always all numeric

Oper_Temp_Min Always expressed in Centigrade and always all numeric
Oper_Temp_Max Always expressed in Centigrade and always all numeric

ADC_Chans
ADC_Resol
Analog_Cmp
DAC_Chans
DAC_Resol
OpAmps
GPIO
Ext_Triggers
Timer_Nbrs
Timer_CAP
Timer_Cmp
UART
UART_Nbrs
CAN

LIN

12C

SClI

SPI

WDT

RTC

POR

BOR
PeriphPinSel
Vol_Price

Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric

Y or N

Always numeric

Y or N

YorN

Y or N

YorN

Y or N

YorN

Y or N

YorN

Y or N
YorN

Always numeric (if available) without a dollar sign (e.g. 0.45)
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All remaining fields have similar rules but are not always guaranteesldedzcribed that
way depending on how a vendor wants a particular parametric parameter ekpresse
Given that, the following are usually consistent:

Column
Descr
Timers_8bit
Timers_10bit
Timers_12bit
Timers_14bit
Timers_16bit
Timers_18bit
Timers_24bit
Timers_32bit
Bus_Size
MCU_Freq
Bus_Freq
MIPS

FLOPS
Min_Instr_Exec
Dhrystones
Nbr_Instr
Mply_Instr
M_MAC
PEAK_MAC
FPU

Barrel _Shifter
XY_Cnvtr
Tot_Adr_Space
Int_Cache
Ext_Cache
MMU

MPU

EMIF
Ext_Bus_Ctrl
DMA

DMA _Chans
CK_PLL
On_Chip_Osc
Sub_CIk
Freq_Div
OosD

LVD
Core_Sply V
IO_Sply V

(Secondary Set of Search Parameters)
Contains
Random answers
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric
Always numeric and expressed in number of bits
Always numeric and expressed in Mhz
Always numeric and expressed in Mhz
Always numeric and expressed in millions of instructions per second
Always numeric
Always numeric and expressed in microseconds
Always numeric
Always numeric
Y or N
YorN
Always numeric
YorN
Y or N
YorN
Usually expressed in 8-bit bytes
Usually expressed in 8-bit bytes
Usually expressed in 8-bit bytes
YorN
Y or N
YorN
Y or N
YorN
Always numeric
YorN
Y or N
YorN
Y or N
YorN
Y or N
Usually something like 4.5-5.5. Use Sply_V_Min/Max
Usually something like 3.1-3.6. Use I0_V_Min/Max
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Power_mW
SVS
Oper_Temp
Temp_Sensor
Pwr_Sv_Modes
Low_Pwr
ADC_Time
ADC_Rate
ADC_Type
Samp_And_Hold
DAC_Type
GPI

GPO

PCA

MTU

QE
PWM_Chans
PWM_Bits
Pulse_Gen
Motor_Mgmt
OCDSC
CAN_Chans
IEbus

USB

J1850

IRSCI

McBSP

CRC
Parallel_Port
Ethernet

PCI

ISA

IrDA

ICP

JTAG
On_Chip_Dbug
On_Board_Flash
LCD
LCD_Segs
LCD_Coms
Pkg_Pins
Pkg_Area
Package
Prog_Sec
End_Equip
Market

Appendix B

Always numeric and in mW
YorN
Usually something like "-40 to 125". Use Oper_Temp_Min/Max
YorN
YorN
YorN
Always numeric and usually in ns
Always numeric
SAR, Sigma Delta, Slope, or Voltage
YorN
Current or Voltage or Voltage/Current
Always numeric
Always numeric
YorN
YorN
YorN
Always numeric
Always numeric
Numeric or Y
YorN
YorN
Always numeric
YorN
YorN
YorN
YorN
YorN
YorN
YorN
YorN
YorN
YorN
YorN
YorN
YorN
YorN
YorN
YorN
Always numeric
Always numeric
Random answers
Random answers
Random answers
YorN
Random answers
Random answers
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Appendix C
Summary of Search Rules

The following is a list of allowable forms of search criteria expressi@mace characters
are not allowed before or after the operators. See examples below. Notearhes
case sensitive (i.e., "Y" is different than "y"). Every effort has beemput

to make sure that any answer that is a Yes/No type answer has been
converted to Y/N to make searches consistent across all parts.

Operator Description Examples
>X vendor data > X >10
>=x vendor data >= x >=32
<X vendor data < x <40
<=Xx vendor data <= x <=6
=X vendor data = X =Y
'= vendor data '= x '=N
[x vendor data contains x [BGA
[x vendor data does not contain x '[PQFP
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ADC

Barrel Shifter

Brown Out Detector

Cache

Clk_PLL

CPU

CRC

DAC

Dhrystone

GPIO

1°C

ISA

JTAG

MCU

MMU

Appendix D

Appendix D
Glossary

Analog to Digital Converter. This device converts analog signal to a
digital format.

A circuit that shifts register bits left or rightadtfspeeds

A circuit that can sense a power loss below acceptaldealede
resets the MCU

A memory used to remember or anticipate and have ready the
memory contents of a requested memory location that will likely be
required by the MCU

Clock Phase Lock Loop. This option is used to stabilize the main
MCU clock at different frequencies.

Central Processing Unit

Cyclic redundancy code used to ensure correct transmission and
reception of data streams.

Digital to Analog Converter. This device converts a digital
formatted number to an equivalent analog signal.

A benchmarking method to determine how quickly a processor can
perform integer type operations.

General Purpose I/0O Pins that can typically be used for more than
one purpose (e.g. inputs/outputs/external triggers/analog functions,
and timer functions to name a few)

Inter-Integrated Circuit transmission bus

Instruction Set Architecture — used as a popular PC bus in older PCs
Joint Test Access Group

Microcontroller Unit

Memory Management Unit — Circuitry used to control external
memory modules (outside the MCU)

53 of 58



PeriphPinSel

PLL

Port

Sample & Hold

TimerCAP

TimerCmp

Trigger

WDT

Appendix D

Peripheral Pin Selector is a methodology that allows an palripher
I/O pin functional use to be determined by programming the MCU.

Phase Locked Loop — An oscillator circuit that maintains a constant
frequency based upon a reference signal

Although a very generalized term, for the purposes of this document
which deals only with MCU's, it is a signal coming into or out of an
MCU and attaches to one of the external package pins of the MCU.

A circuit that can sample an incoming analog signal value and then
remember it for a few milliseconds or more.

Timer Capture — A circuit that has two registers. One is agrount
that counts up or down from until stopped by an external trigger
signal. The value of the counter is then transferred into a second
latch register and an interrupt is generated to the MCU.

Timer Compare — A very common unit in an MCU that is used to
count external events or processor generated events.

An event that occurs to signal a start or stop of a supporting circuit.
Could be a timer event, A/D event, external interrupt event, etc.

Watchdog Timer — Used to automatically reset an MCU if it stops
execution.
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ADC
ADC Time
ADC Rate
ADC Type
ARM

ARM Thumb

BGA

BOR

Byte

CAN

CPU

CRC

DAC

DMA
DRAM
DSP
EMIF
EROM
EEROM
EEPROM
EPROM
Ext Cache
FPGA
FPU
FRAM
FROM

1’C

IEbus

Int Cache
IrDA
IRSCI

ISA
J1850
LCD

LCD Segs
LCD Coms
LIN

LVD

MIPS
MAC Instr

Appendix E

Appendix E
Abbreviations

Analog to Digital Converter

ADC Conversion Time

ADC sample rate in ksps

ADC Type (Slope, SAR or Delta Sigma)
Advanced RISC Machine (32 bit processor)

16 bit version of the ARM

Ball Grid Array

Brown Out Reset (sometimes called LVD)

An 8 bit digital quantity

Controller Area Network

Central Processing Unit

Cyclic Redundancy Code

Digital to Analog Converter
Direct Memory Access
Dynamic Ram

Digital Signal Processor (or sometimes Processing)
External Memory Interface

Erasable Read Only Memory

Electrically Erasable Read Only Memory
Electrically Erasable Programmable Read Only Memory
Erasable Programmable Read Only Memory

External cache memory

Field Programmable Gate Array

Floating Point Unit

Ferro-Electric Random Access Memory

Flash Read Only Memory

Inter-Integrated Circuit transmission bus

A bus designed by NEC

Internal cache memory
Infrared Data Association

Infrared Serial Communications Interconnect bus
Instruction Set Architecture

Automotive Electrical Interface bus
Liquid Crystal Display

Number of LCD segments

Number of LCD coms
Local Interconnect Network
Low Voltage Detection (Sometimes called BOR)
Millions of Instructions per Second

Multiply Accumulate Instruction
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M_MAC
McBSP
MMU
MPSD
MPU
MROM
MTU
Nibble
OCDSC
OpAmps
OSD
OTP
OTPROM
PCA
PEAK_MAC
PCI Bus
PeriphPinSel
PI1O

PLC

PLL
POR
Prog Sec
PROM
PWM
RAM
RTC
S/H

Samp And Hold

SCI

SOIC

SPI

SRAM
SVS
TimerCAP
TimerCmp
TQFP
UART
USB
USART
WDT

X/Y Converter

us

Appendix E

Millions of MAC instructions per second
Multichannel Buffered Serial Port
Memory Management Unit

Modular Port Scan Device

Multiple Protection Unit
Mask Read Only Memoryt
Multi function timer pulse unit

A 4 bit digital quantity

On-Chip Digital Servo Circuit

Operational Amplifiers

Oscillator Stop Detection

One-Time Programmable Memory that cannot be erased
One Time Programmable Memory that cannot be erased
Programmable Counter Array

Peak number of MACs

Peripheral Component Interconnect Bus

Peripheral Pin Selector

Parallel Input/Output

Programmable Logic Controller

Phase Locked Loop

Power On Reset

Program Security

Programmable Read Only Memory

Pulse Width Modulator
Random Access Memory

Real Time Clock

Sample and Hold

Sample and Hold

Serial Communications Interface

Small Outline Integrated Circuit package
Serial Peripheral Interface-

Static Ram

Supply Voltage Supervisor

Timer Capture

Timer Compare

Thin Quad Flag Pack integrated circuit package
Universal Asynchronous Receiver Tranmitter
Universal Serial Bus

Universal Synchronous/Asynchronous Receiver Tranmitter
Watchdog Timer

Shifts matrix 90 degrees

Microsecond
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