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Straight Talk About USB

Sure, we all know the advantages of USB for end users:. plug-and-play recogni-
tion of your periphera device by the PC, ability of the USB to power your device,
and so on. Those are big plusses. What you may not know about are these benefits
for developers:

asimple, well defined electrical and mechanical interface
arobust protocol that has already been debugged for you

away of talking to multiple devices on the same external bus

* & & o

away of making your peripheral describe its own interface to software
written by others (or to different versions of your own software)

Let’'s compare USB to something that developers are very familiar with: the
RS-232 serial port. Even though the lowly serial port has been around for decades,
people still have problems with it, to this very day.

For onething, there'sthewiring: al those wiresto comeloose or get miswired.
How many times have you had problemswith DTE vs DCE connector wiring? Did
you get out thelittle thingy with the LEDs on it to help you figure out the problem?
Did you then find out that your cable wouldn’t connect to it, because it was the
wrong gender or that you needed a 9-pin to 25 pin adapter???

By contrast, USB only has 4 wires, and two of those are Power and Ground.
It's pretty easy to get things wired up right.

Once you get past the wiring problems, so that your device and your PC can
send signalsto each other, you get to the next level of the problem: you haveto fig-
ure out what these two are gonna SAY to each other. In fancier words, you have to
design aprotocol. It takes careful thought to design that protocol right, and to make
it cover al the things that can go wrong during operation.
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Even after you've figured out in detail what the PC and the peripheral are sup-
posed to say to each other under all circumstances, you still have to make both sides
actually DO that, and do it correctly. Thisisamajor source of headaches. Usually
what happensisthat you start writing code for one side, then you write code for the
other side. No matter how carefully you follow your blueprint asyou code, at some
point you get interrupted: by aphone call, or lunch, or your boss, or whatever. This
makes you forget at least one small but important detail on one side or the other.

When you think you're done with the programs for both sides, you compile
them, program the peripheral-side code into the device, and power things up. In-
variably, you find that the two sides are not talking to each other properly, and you
get to spend days or even weeks trying to debug the problem. If you're lucky, the
problem is big and obvious and shows itself right away. If you're not so lucky, the
problem lurks in the background and only shows up under rare circumstances.

By contrast, USB’s Human Interface Device class provides a capable, robust
protocol that has already been debugged for you, and isnot limited to mice and key-
boards and joysticks. You can useit for al kinds of devices, like many of the data
acquisition devices that people often design for RS-232.

It's obvious that USB can allow multiple peripherals to be connected to the
same PC. (Try doing **that** with your serial port!) It may not be so obvious, but
USB can even support the connection of multiple, identical devicesto the same PC,
even if those devices do not have unique serial numbers. HIDmaker Combo shows
what you can do with those.

Finally, USB’s Human Interface Device class provides acompact way for your
peripheral device to actually describe itself to the PC. This system describes not
only the name and manufacturer and model number of the device, but detailed infor-
mation about each item of datathat travel s between the PC and the peripheral. Each
itemisdescribed by how wideitisin bits, what range of valuesit may take, and even
what itisused for. Ontop of that, the peripheral describesto the PC how it will pack
the dataitems together in the most compact manner before it sendsit to the PC, and
It also describes the format it expects for datathat is sent from the PC.

Using this system, your peripheral can be made to be usable by programs writ-
ten by others, if you want. This sort of “open architecture” approach can help you
create peripheral deviceswith awider market. It can also help you write PC-side ap-
plications that can correctly handle older versions of your own device, to minimize
maintenance headaches. (If you'd rather keep your interface more private, you can
do that, too. We'll show you how.)
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“But Isn’t USB Awfully Complicated?”

Sure it is. Part of that is because there are extra capabilities to manage, but
mostly the problemisthat the devel oper interface hasn’t been made very friendly up
to now. If you've ever tried the traditional way of devel oping a USB-based project,
you know there's a serious amount of material you have to learn.

On the periphera side, you need to understand alot of arcane rules about writ-
ing and interconnecting descriptor tables. Learning to write Report Descriptorsis
like having to learn to program all over again, directly in binary. (Just what you
needed, right?)

And on the PC side, you have to deal with areally complexWindows AP, for
which very few example programs are available. And because both the peripheral
and the PC side have to work together, you need to get both sides exactly right, or
nothing will work at all...

Yes, doing thingsthe old way takesasteep |earning curvefor developers. It can
take weeks to learn all that stuff, and bust your budget in the process. You either
need to hire a USB expert, or you need theright tools...

USB As It Was Meant To Be

But now there's a better way. With HIDmaker from Trace Systems Inc., you
can literally get your project going in MINUTES. Just answer afew simple ques-
tions, describe the data that you want to send back and forth, and let HIDmaker fig-
ure out the rest.

HIDmaker will generate two working programs for you at the same time: one
for the peripheral side, the other for the PC side. Compile these two programswith
the compilers or assemblers that you already have, program the PicMicro in your
target board, and you're over the hump! You've created two programs that already
know how to talk to each other correctly.

Automatically generating both the periphera firmware and the PC-side pro-
gram at the same time gives your project a solid starting point: two “known good”
programs that can talk to each other correctly, ready for you to start customizing to
make them do what you want.

Now you can spend your time doing what you do best:"personalizing” both
sidesto make them do what you want, without having to get bogged down in al the
details of USB.

Here's the best part. HIDmaker isn’t one of those tools that tries to “simplify”
your job by merely preventing you from doing complex things. (You've seen the
type. Toolslikethat are like a car whose steering has been “simplified” by only let-
ting it makeright turns. You canturnleft by going around the block, but it takesyou
threeright turnsto do it! Some simplification...)
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Wefound away to truly simplify the creation of USB projects, without limiting
your capabilities. We did that by completely re-thinking the whole process. Our ap-
proach isto ask the developer to supply only the absolutely essential information,
and to let the HIDmaker program deal with all the rigid USB rules. (That's what
computersarefor, right?) That way, you won't have to learn, and constantly strug-
gle to remember, alot of complex stuff that really doesn’t add much value.

HiIDmaker Step By Step

Pardon me... L@ﬂ
USE Advicor Welcome to HIDmaker! A

Hi! I'm your USE Advisor. I'l pop up from time to time,
to offer adwvice and to steer you in the right direction.
NIy job iz to help make HIDmaker the easiest, fastest,
atud smost productive way to build projects that use the
Urdwerzal Berial Bus (UTEE) Homan Intetface Device
(HILN clags. You don't need to be a TEE expert to budd
a complicated TSE HID-class project in minufes.

If wou need more help at any tithe, wou can quickly get
twro kinds:
o Clickthe "I need more help " button (located
i the lower left corner of the main window) to
get context-sensitive hielp about how to use
the controls that are currently visible on the
SCIEELL.
b & Clickthe "USB Adwvisor" button to get adwice
v oK it ‘ o what sort of inputs would be apfmpriate at ﬂ

v Stepl: USB Advisor

It all starts by a chat with USB Advisor, your on-line USB expert. He under-
stands what’s most important to you: the specifics of what your project should do,
not the detailsand rules of USB. Withthat in mind, hewill ask youfor only the bare
essentials, and he will figure out the USB stuff for you, as much as possible.

USB Advisor is awaysjust aclick away, ready to give you context-sensitive,
useful advicein plain English. Infact, every screenin HIDmaker contains two but-
tons: “USB Advisor”, and “I need more help...”.

“USB Advisor” givesyou insight into what’sgoing on withthe USB-related in-
formation you are currently being asked to provide, or tutorial information about
USB and the Human Interface Device class.
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The“l need more help...” button gives you context-sensitive information about
the HIDmaker program itself: how to operate the controls on the current screen to
accomplish the goal of this current step.

Both of these help buttonswill provide you with alot of useful information, es-
pecially thefirst timeyou use HIDmaker. If you don’t finish your first USB project
by lunchtime, don't worry. You can save your HIDmaker project and exit at any
time, and then come back later to pick up where you left off. Onceyou get familiar
with HIDmaker and USB, you' || be ableto create anew project and generate a set of
programs for it in minutes.

v Step 2: Select Your Device Type

[ HIDmaker ___ by Trace Spstems Inc. - 10| x|
File Edit FHeportz= Toolz Help

?

Welcome to HIDmakerl

HIDmaker make= it eazy
to create complicated
IISE Hurnan Interface
Devices in minutes.

To get started, please
zelect the bype of device
wou'd like to build, from

I'd like to create:

the list at right. .e j rl el
r = r =
—Zzf —J—[f {J{'-J -[J{‘-J
j Ne= J r H_ J
? | need more help... | HORMAL Device Composzite Device  "Saft Detach Complex Device
Device [DRVER REQ'D]
"a zb Advizor |

OQD Pleaze select a type of HID device to build ‘ |

USB devices can contain sections and sub-sections of capability. At any one
time, a device may be in one particular USB “Configuration.” Each “Configura-
tion” may contain several independent “ Interfaces,” each of which actslikeaninde-
pendent thing. One example might be a device that contains a keyboard and a
built-in pointing device. In one Configuration, the keyboard would be one Inter-
face, and the pointing device would be another Interface, and would act like a
mouse. Both Interfaces are independent and available at the sametime. In another
Configuration, the Interface for the pointing device might be changed to behavelike
ajoystick.
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Having multiple Configurationsand I nterfacesisflexible, but these things have
to be correctly described in code or there will be big debugging headaches. Thisis
another important detail that HIDmaker handles for you.

HIDmaker can create several types of USB Human Interface Device. Most de-
viceswill beof the“Normal” type, needing only asingle Configuration and asingle
Interface. As the screen shot shows, you can select severa other options, having
more I nterfaces and/or Configurations.

v' Step 3: Enter Project Info

HIDmaker ... by Trace Systems Inc. - E‘\USE 10| x|

File Edit Heportz Toolz Help

IJze the Browse button to Prﬂiect Infﬂrmatiﬂn (* = Required }

zelect a file name and
lozation for this project.

Vendar 1D and Project ID Project FIIE:|C:KUSEitcu:|IsKTestRuns\F‘F’USEEKF'F'USEIS.hpr 21 Brawse

are required by Wwindows to
identify pour device.

Devices zold commercially Description: |3r|j FicProto USE Dermo [v Llzein Fow
MIJST obtain a Yendar [0
EE:EI_HSB elene hfr. Marme: |Tra|:e v Usein FAw

Optional fields can be

placed in device firmware,
by checking the nearby *“endaor D (hex]: (0925 * Praduct |0 (hex): 1006
"Uze in FA"' box. Thesze

ztringz should be kept ) ) _
SHORT. Device Release Mo. (decimal): |1 v UszeinFAs

Device S/ |\ﬂ:|_91 [ Usein FAw

* Device Class Mame: IFPUSE3

? | need more help... | Thiz =hould be a SHORT string, suitakle for use az a program
varishle: no spaces,; start with a letter; containing letters,
ga Uszb Adwizar | numbers, and underscore ("1 characters.
‘eb Fleaze enter general Project [nfarmation ¢ Back | Mewst » |

Set the location for the project filesthat HIDmaker creates, and enter somein-
formation that describes your device. If you check the box next to atext item, that
string will be placed in your device firmware in away that can be read by the PC
when your device operates.
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v Step 4: Define Configuration and Interface Info

_|ol x|
File Edt HReportz Tool: Help

Please enter Configuration oAt %

and Interface information . ‘Mm. )

far wour "Narmal” device. Description: |1 [v UszeinFA
Before JE GEM D0 T, JEL) Power Source for thiz Configuration: Fernote W akeup

mUStIF"Ck the "Crefine {* Paower thiz device from 5B f* - Mot Uszed by Device --

Diata” button to declars the " Device hag itz own power zupply " |lze Remote Wakellp

data reports to send over

UsE. b ax Cunent Meeded: |20 - Endpoints Still Available:
Then, select L1SE

endpaints for these reports. E'P2IN E/P 2 0UT

Farfa e
R
Description; ||:1 0 v UseinFAy

Select IN Endpoint: Int I
" EPO In: Control D —
£ Define Data... * EP1 In: Interrupt -->| [0 =
s i~ EPZ2 In: Interrupt

Select OUT Endpoint:
IN ourt * EPD Dut:_Control

« EP1 ok Interrupt -3 |1|:| j
i EPZ Out: Interrupt ¥

Endpoint Typez Required:

? | need mare help... |

"a Ushb Advisor |

.Qi Please enter Configuration |nterface Information ¢ Back | Heut = |

For each Configuration in your device, select afew options having to do with
powering your device, and whether the device can be woken up from alow-power
state by USB commands. For each Interface, set some information about the nature
of the data (see next step) and which USB “Endpoints’ this data will use.

v Step 5: Define Your Data -- Visual Data Designer

A key part of the project isyour data. When you start out, you may not yet have
aclear ideaof all thedataitemsyou’ll need. That’swhat the Visual DataDesigner is
for. Just click the button marked Define Data.

Visual Data Designer works somewhat like a smart sketch pad. You use it to
graphically sketch the dataitemsyou will use, and to show the groupings of the data
items (“Collections’ in USB-speak).

If you've ever used avisual programming language like Visual Basic, Delphi,
or C++ Builder, you'll feel right at home. To add anew dataitem, youfirst click ona
button on the Data Pal ette shown on the | eft, then you click on the drawing areaon
theright to create adataitem of that type to your project. Iltems created directly on
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[ Visual Data Designer _ =10 x|

File Edt Reportz

Data kem
Collection: Phy2
|

Physical
Collection ] n
[Log]
Logical ™l ] |
Collection

thedrawing areaare part of the project’ smain group of data, which the USB Human
Interface Device Class Specification calls the “ Application Collection.”

Sometimesyou’ll want to group dataitemstogether, perhaps because they cor-
respond to some physical part of your device (like a group of buttons on a game
pad), or perhaps because the data items bel ong together for some other logical rea-
son. To do that, you first click either the Physical Collection or the Logical Collec-
tion button on the Data Palette, and click on the drawing area to add a panel that
represents that collection. Go ahead and move it around or resize it if you want.
Then, click one of the regular data items on the Data Palette, and then click on the
collection panel you added to the drawing area. Thiswill create a dataitem inside
the collection.

You can continue this process aslong asyou like. You can add new dataitems
onthemainlevel, or inside the collection. You can add more collections, either onto
the main level, or you can even create collections inside of collectionsif you want.
Asyou go, you'll want to move things around on the drawing areato give yourself
room.

To define the characteristics of each dataitem, just double-click ontheitemin
the drawing area, and make your choicesin the dialog box. For your convenience,
HIDmaker will make some preliminary guessesfor you, but you can always change
them as you seefit.
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Data Item Properties: Potl

Required l Optional | Test ‘lu"alues]

Required
Data Type: Usage Info[0]:
Input ﬂ @* Browse Usages... II]: Usage 1D = 0x30, U=sage Page = I]x1j
{+ Data " Array {+ Absolute {* Ho Wrap {* Linear
" Constamnt {* Variable i Relative i Wrap i Honlinear
(" Preferred State (* Ho Hull State (+ {* Bt Field
{« Ho Preferred State (" Hull State i " Buffered Bytes

Logical | q25 = Logical |27 - Report |4 - Report |g
MIHimum: = MAZImum: = Count = Size (Bits)

HName:

1 X Can[:el| ? ﬂelp| '3 Advice |

We can't go into afull explanation here of what al the settings mean, but you
can find it in the manual and online help. (Most of the time, the default values are
fine.) Most importantly, you'll find that the controlswill interact in such away asto
prevent you from entering choices that don't make sense. For example, some
choicesin the screen shot are invalid for “array” items, so if you click “Array,” the
corresponding controls disable themselves. HIDmaker’s visual environment al-
way's checks your work and will not let you make errors.

When you're satisfied with the data you've defined and are ready to go on, you
can exit from the Visual Data Designer, saving the data definitions to afile if you
want. This will take you back to HIDmaker’s Configuration and Interfaces page.
L abelswill appear under the Define Data button that indicate what sort of USB End-
points are needed, so check the boxes to dedicate the necessary Endpoints for this
Interface, and you're ready to go on.

Clicking the Next button will cause HIDmaker to check everything you've en-
tered sofar, and if all isOK, to convert theinformation you've entered into standard
USB Descriptors, including Device, Configuration, Interface, Endpoint, and Report
descriptors. You're just about done.
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v Optional Step: Descriptor Inspector

Descriptor Ingpector -0l x|
File
Descriptor Havigator

ouineentres corten WD DESCriptor Inspector

U=B descriptors crested

=0 far by HDmaker . Device Descriptor: Device1
Select a descrigtor in Edit the comment string to appear at top of thiz descriptar:
owtling to et it= ;PROJECT: JeffD hpr
cortents. ; Created 4/10/2002 10:25:18 &M by HIDmaker
: Copyright [c] 2002 by Trace Systems, Inc.
— -‘E%} Devicel | Descriptor Fields
—|- /%> Configl bodUSE Usbierl_1
. bDeviceClass |0
- _& Intertace b0 eviceSubclazs 0
%) HIDO bDevicePratocal |0
bt axPacketSize |8
5> EndPointlin T T
5> EndPoint1Out idPraduct 43381
bedDevice 1
%’ Report( shanufacturer | Trace Spstems, ir
— %’ Interfacel = | =Product eff Dernol
- sSenalMumber | 1207
% HID1 bMurmCanfiguratic 1
é | R | g Y R | Y ﬂ

Edit the comment string for the selected descriptar tem:

¥ | need more help...
= E |F'ru:u:|uu:t Mame ztring [gets own String Descriptor]

‘a zb Advizor

Statuz Panel

Once HIDmaker has generated USB descriptors, you're just about ready to
generate code for the peripheral firmware and the PC-side application program. It's
not necessary, but if you'd like, you can use the Descriptor Inspector item of the Re-
ports menu to give you alast chance to look over the decisions that HIDmaker has
made, and even modify some things if you feel confident in doing so.

On the Descriptor Inspector screen, you'll see atree of USB descriptors on the
left side, agrid of values on the right side, and several edit box controls.

In the tree on the left, you'll see the structure of USB descriptor tables that
HIDmaker has created, based on theinformation you have provided so far. The out-
line tree structure shows the interrel ationships between all these descriptor tables.
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To inspect and possibly edit the values in one of these descriptor tables, you
start by clicking on the item in the tree outline on the | eft, to select that descriptor.
For example, suppose you click on Configl, a USB Configuration Descriptor.
Whenyou click on that descriptor, its editable values are shown in theinspector grid
on theright side of the screen, thetitle changesto indicate that we have selected that
descriptor table, and the edit box above the inspector grid fills with the text of a
comment, describing this particular descriptor table, that will appear above this
descriptor tablein the final peripheral-side code. Feel free to modify this comment
text to document this descriptor table correctly in your project.

If you've ever used avisual programming language like Visual Basic, Delphi,
or C++ Builder, you'll know exactly what to do with the inspector grid on theright.
It has two columns: the left column shows the name of an item, which cannot be
changed, and the right column shows the value of the item, which can be changed.
You can drag the left edge of theinspector grid to see more of the tree or the inspec-
tor grid. Likewise, you can drag the vertical centerline between the two columns of
the inspector grid to get more room on either column of the grid.

If you click on one of thelinesin theinspector grid, it will highlight, andfill the
edit box below the inspector grid with the text of acomment that describesthis par-
ticular item in this descriptor table. Thiscomment text will appear next to thisitem
of thistable, inthefinal peripheral-side code. Modify thiscomment asyou like, to
document this particular value correctly in your project. You will find that
HIDmaker supplies default values and comments for all descriptor tables and val-
ues; you don’t need to change any values or comments if these defaults are accept-
able to you.

Sometimes, when you click on thevalue of anitem, you' Il see adrop down box
S0 you can select a permissible value from alist. At other times, you'll see a small
button containing three elipsisdots®... . Click that button to bring up adialog box
to edit the value.

v Step 6: Generate and Test the Code

When you're satisfied with all the descriptor tables, their values, and their com-
ments, you're ready to generate code for both the peripheral and the PC-side pro-
grams. Save your work at this point, and click the “Next ” button. HIDmaker will
check all of your descriptors (including any new values or whole descriptor tables
you have added) at this point, and advise you of any errors or changes you need to
make.

When al problems have been resolved, HIDmaker will present you with pro-
gramming language choices. On the left column, choose your favorite PICmicro
programming language: PicBasic Pro, Assembler, Hi-Tech C, or CCS C, to let
HIDmaker generate the firmware for your USB HID-class peripheral. Ontheright
column, choose your favorite Windows programming language: Visual Basic,
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_(o] x|
File Edit Beportz Tool: Help
YWwe'e ready to generate
code for both the USE
peripheral and the PC host. Congratulations!
[&lz0, now would be & You're ready to generate code for your USB project!
good time to zave thiz
project!]
“f'ou zan generate code for Compiler: Compiler:
ary [or alll] the compilers : : :
shown, by checking its box Peripheral Side PC Side
and clicking the "MNest"
citad [~ PicBasic Pro W Visual Basic 6
ou muzt zelect at leazt 1 v Assemhler v Delphi
peripheral side compiler, (|
AMD at least 1 Host [PC) [~ Hi-Tech C v iC
zide compiler. Fr——
[ CCS C
? | need more help... |
’a sb Advizor |
.QP Fleaze check the types of code vou want to build ¢ Back | Mest » ‘

Delphi, or C++ Builder. HIDmaker will generate a PC-side program that automati-
cally knows how to talk to the peripheral it just generated.

Usethe PIC language compiler that you already own to compile the peripheral
side code that was generated by HIDmaker. Program the hex file produced by your
compiler into adevice, and install that device into your peripheral circuit board.

Similarly, use the PC-side language compiler that you aready own to compile
the PC-side application codethat HIDmaker generated. Now, you'reready to test.

Plug the peripheral deviceinto aUSB cable connected to the device, and check
with Control Panel to verify that the device enumerates properly. Once that hap-
pens, you areready to run the PC-side application. The code that HIDmaker gener-
ates will create some fixed “dummy” data (with values you specified using Visual
DataDesigner), in asection of the codethat isclearly marked by commentsasbeing
therefor test purposesonly. The PC-side applicationisatrue GUI program that will
allow you to send this dummy data back and forth between the PC and the periph-
eral, to verify that the USB connection works.
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v Step 7: “Personalize” the Code

At this point, HIDmaker has done its job and has given your project a solid
starting point: two “known good” programsthat were created at the same time, and
which know how to communicate with each other correctly. The USB part isdone
and working, so you can now concentrate on the things that you really set out to do
inthefirst place: adding thereal" personality" to your programs, on both the periph-
eral and the PC side, that makes your project do what you want it to.

We recommend that you make acopy of the original source codefor both sides,
then proceed to modify both of these programs, one step at atime. Add onefeature
or section of code, preferably on one side only, and test that new code carefully. We
recommend that you get that feature working correctly before you move on. If
something goes wrong, you'll always know exactly where to look for the problem.
That way, you'll aways have aworking program at each step of the way, and things
will never get out of control.

HIDmaker Software Framework

Extending the programs that HIDmaker generates is made easy by the
HIDmaker Software Framework that the generated code follows.

In the periphera side programs, a conveniently sized variable is created for
each data item you define. For example, suppose you specified a data item named
MyVar whose sizeis5 bits. This5 bit sizeisthe number of bitsthat are transferred
to or from the PC over the USB cable. To make your programming easier, the pe-
ripheral side program generated by HIDmaker will provide you with an 8-bit vari-
able named MyVar. When you are ready to send thisitem from the peripheral to the
PC, call the PackData routine to automatically extract the least significant 5 bits of
MyVar and place these bitsin the correct part of the correct packet of the USB HID
report. An UnpackData routine is also available for unpacking data that comes
from the PC to the peripheral.

The PC side programs all follow an object oriented approach that uses three
main objects:

HIDagent, which doesall thelow level work of finding, opening, and accessing
HID devices. HIDagent provides events that can tell your program when any HID
device is attached or detached from the USB cables, opened or closed for 1/O, or
when a Report arrives or is selected. HIDagent also includes powerful methods
such as PackAndSendReport() and ReadAndUnpackReport(), which handle all of
the USB HID 1/0O from a single function call.

An object which represents one HID dataitem. The class name of thisobject is
THidVar. It has properties such as Name, SizelnBits, UnscaledValue, ScaledValue,
Logical Minimum, and so on.
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An object which represents your device. Since this object varies from one
HIDmaker project to the next, the classname given to thisisuniquefor each project.
Thisobject contains properties (of type THidVar) to represent all the HID variables.
Public methods of the device object include methods to send or receive individual
datareports, or to send or receiveall the HID reportsthat are defined for the device.

The HIDmaker Software Framework makes the code very simple, clean, and
exceptionally easy to understand and use. For example, to set avalue to avariable,

and then pack that variable into a report and send it to the device, takes only two
lines of code. The Visual Basic version looks like this:

MyDevice.MyVar.UnscaledValue =5
Call MyDevice.SendOutputReportA()

HIDmaker Test Suite

HIDmaker Combo consists of two related products bundled together. In addi-
tion to the HIDmaker program described above, HI Dmaker Combo adds HI Dmaker
Test Suite, a set of test tools that save you time and thousands of dollars.

AnyHID - by Trace Systems, Inc. -10| x|
Eile Dewice Help
Step 1: Select your HID device from these connected devices:
|[Opened] 0 Trace 2nd PicProto USB Demo ﬂ | Close |
[ Dizplay Device Info when Opened

Step 2a: Select a HID Report:

I0: Input Report 1D 0 | £ rEsd s Fepert |
Results: [~ WerboseReporting  CLEAR Resuts |  PRINT Resuts |  SAVE ResultstoFile |
Data for dewice 0: Trace Znd PicProto U2E Demo (Index = 0 (0x0) ﬂ
Variabkles in HID Peport: Input Beport ID 0O
Beport type: Input

<— Tnscaled Values -* <-- Bcaled Valuss --*
No. Baool Decimal Hexadecimal Decimal Hexadecimal MName
000 True ———————-mmm mmmm oo m o EUTTON 1
001 True ———————-mmm mmmm oo o o o EUTTON 2
ooz —-———-- aoooooooss  Ox000000&82 oooooaoo=ss Oox000000eZ  DESKETOP X
ooz -—---- ooooooooz4 Ox00000013 ooooooooz4  0x00000012 DESETOP_T -
4 b
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One part of HIDmaker isatest program called AnyHID, becauseit can test any
properly designed USB HID device, evenif you didn’t design it yourself! AnyHID
lets you open multiple devices or device “Interfaces,” send datato and from any of
them once opened, and display information about the device or individual variables.

AnyHID evenletsyou “browse” through all the USB HID devices connected to
your PC, and learn about what’s inside them before you decide to open them for
[/O! If you like, you can have HIDmaker automatically open one or all USB HID
devices that match your desired criteria: any combination of things like Vendor 1D
or Vendor Name, Product ID or Product Name, and so on.

You can set the amount of detail you want AnyHID to report, and even typein
your own commentsto document your work. When you are ready, you can print the
data, saveit to afile, or copy it to the clipboard for pasting into your favorite word
processor. You can even have AnyHID automatically log all data directly to atext
file.

Many of thesefeatures comefrom the HIDagent object that isbuiltinto all pro-
gramsthat are generated by HIDmaker. This means that features like browsing for
HID devices, searching for matching devices, logging diagnostic datato afile, and
many others are available to your other programsaswell. To help our users get the
most out of the HIDmaker Software Framework, we provide the source code for
AnyHID, inmultiple programming languages, as part of the HIDmaker Test Suite.

Another key part of the HIDmaker Test Suite is a program called USBwatch.
Many peoplewho have struggled to create their own USB peripheralswithout atool
like HIDmaker have learned that, if they make even one mistake in one of the com-
plicated descriptor tables, the PC will ignoretheir device, and not say why. Regular
USB test programs, such as the compliance test programs from the USB Imple-
menters Forum, cannot even begin to work until you get your device working well
enough for the PC to successfully “enumerate” it. |f your device does not pass
enumeration, you have a serious testing problem. What do you do now?

Up to now, your main option was to spend thousands of dollars on expensive
USB busanalyzer tools, so you could see how far the enumeration process went be-
fore the PC gave up. Now, there’'s alow cost aternative: USBwatch.

USBwatch showsyou the USB traffic that goesinto and out of your specific de-
vice. It also shows key changesin the state of the USB engine in your device. For
many of us, USBwatch provides our first chance to see what actually goes on when
we send data to and from our device, and especially what Windows does when it
enumerates your device. (What you find out may surprise you!)
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UsBwatch - by Trace Systems, I - 0] x|
File Port Help
USE Device Status
Powered Default Addr'd Config'd Sleeping EPD EP1 EP2
@ & @ @ & @ & &
RED RB1 RB2 RE3 RB4 RB5 REG RB¥
Clear | Frirt | Save to File |
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ USE transaction no. &l ::J
Status Change 13194 m=ec)
CHANGED : EFO = True
New Btatus=0xzZF:
Powered= True, Default= True, Addressed= True
Configqured= True, Sleeping=Fal=se,
EPO0= True=, EFl=Fal=s=e, EPZ=False
TSE Input Token (3224 msec)
U2E_TETAT = 0Oxd i IN token receiwved at Endpoint 0O )
TEE_dew reg: 0x0 ( Currently processing a GET_STATUS [or a i
EP0 TN data: 4 byteis)
Ox9l
Ox0z
Oxco
OxCcO
| -
1| | 3

USBwatch works by using the hardware serial port on the peripheral
micrcontroller to send out afew code bytesto aspecial USBwatch program running
on a PC which has an RS-232 serial port. The USBwatch program receives this
data, parsesit, and displays the information. If your device fails enumeration, you
can see what went wrong by comparing your test data to that taken on known good
devices. (We provide examples of tests made on working devices.)

If you use HIDmaker to generate code for the microcontroller for your USB pe-
ripheral, you should never need USBwatch. However, if you modify HIDmaker’'s
generated code, particularly the USB descriptors, you might find yourself inasitua-
tion where you have made some mistake which causes the PC to rgject your device.
The PC won't tell you why, but USBwatch can help you find the answer when all
other approachesfail. That'swhy we say that USBwatchisyour first line of defense
against USB problems!
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“Do | REALLY Need HIDmaker Combo?”

Absolutely! Nobody writescomputer programsin binary anymore. Weall use
compilers to make our jobs easier. Writing USB programs is the same thing, and
needs the same sort of toolsto make things easier to understand, faster to create and
debug, and more likely to actually work.

HIDmaker Software Framework helps you to think and work at ahigher level.
Since you don’'t have to spend time connecting up all the USB plumbing, you can
spend your time productively, working on what matters most to you, your clients
and customers. making the actual application that you set out to make in the first
place.

There afew morethingswestill need to talk about. One of theseisthefact that
the PC world ismoving to USB in abig way. Already, some PCs and laptops are be-
ing sold with USB portsonly: no serial or parallel portsat all. Beforelong, you may
havetroublefinding serial and parallel portson any new computers. You need to get
familiar with USB, and you needtodoit SOON. HIDmaker Comboishereto help.

The cost of hardware debugging toolsfor USB isstill very high. That’swhy we
came up with USBwatch, but look at it this way: creating your project with
HIDmaker can eliminate your need to use an expensive hardware debugging tool at
al. It'struethat our HIDmaker Test Suite can get you out of trouble, inexpensively,
but using HIDmaker can keep you out of trouble in the first place.

HIDmaker Combo costs about as much as your favorite PC compiler. Con-
sidering how much timeit will save you on every USB project, whether you're just
getting started or are already aUSB expert, HIDmaker Combo isatremendous bar-
gan.

Find out more about Dr. Bob’s USB Toolbox at our web site:
http://www.tracesystemsinc.usb _toals.ivnu


http://www.tracesystemsinc.usb_tools.ivnu
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