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1. INTRODUCTION

This is the User Guide for the PurePath Studio Graphical Development Environment (GDE). It
provides an overview of the GDE and related tools.

The tools and capabilities discussed in this User Guide are:
e The Graphical Development Environment (GDE) application, Gde.exe including:

o Process flow creation and editing

o Build/download and execution on the EVM
o Control of running process flows

1.1 DEFINITIONS

~ Component ~ A reusable, parameterized portion of audio processing software logic

: Component Instance : An instantiated Component, with actual values given for parameters

- Component Library - Repository of components for the GDE

: Component Palette : Area of GDE that displays the available components.

. GDE - Graphical Development Environment

- Process Flow A diagram of components and links that graphically represents an audio

_ application

- Process Flow Document - The ‘document’ that is edited by the GDE

- Template - A portion of a component that is copied during component instantiation, :

with actual values replacing parameter references
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2. TOOLSET OVERVIEW

The GDE supports application development on the AIC3254, AIC36, TSC2117, and ADC3x01
(ADC3101 and ADC3001) target processors.

2.1 GDE OVERVIEW

The GDE’s easy to use graphical interface provides a complete toolset that helps the user build
miniDSP processing applications from existing Components. The user can combine the power of
several algorithms into one application by just dragging and dropping those Components to
create the desired process flow.

The PurePath Studio (Portable Audio) - Graphical Development Environment (GDE) provides the
means to create and edit process flows, and then generate code from these process flows.
Within the GDE, you can:

e drag reusable audio components from a Components window and place them in a
Diagram window

o specify the output-to-input connection between components by linking them with lines on

the diagram

edit the configuration properties for each component in the Properties window

generate code required for the application to execute

download and run the application on PurePath Studio (Portable Audio) hardware

control the program during execution via interactive symbols in the diagram

In the GDE, audio applications are created via three interfaces: the Components window, the
Diagram window, and the Properties window.

The Components window contains reusable application and audio components for building the
application. The Diagram window provides a workspace to create the process flow diagram of
the components. The Properties window displays configurable properties for a selected
component.

The steps below provide an overview of the process to create, run, and control an audio
application with the GDE.

1. Add an application framework from the Components window and place it in the Diagram
window.

2. Drag components from the Components window and place them in the Diagram window.

3. Create connections between components ("wire" the components) to depict the data
flow.

4. Generate code for the application.

5. Download, execute, and control the application on the board.
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2.2 APPLICATION DEVELOPMENT

PurePath Studio (Portable Audio) GDE (Edit Mode)
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The GDE includes a palette of components and supports a very easy to use drag-and-drop
programming model.

Components are listed in a Component Window. One or more instances of components can be
dragged and dropped to a process flow diagramming area.

Component instances on the process flow can then be linked together to define the data flow.
Each component instance has properties which can be used to configure the behavior of the
component instance. For example, a mixer component can have mixer coefficients set.

Sophisticated components may have component-specific pop-up GUIs to set property values. An
example is the Biquad component, which has a pop-up filter design tool for setting the biquad
coefficient values.

£ Filter Creation Tool v2.0.907.2006. EEX i
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The GDE supports building an application that implements the given process flow and
downloading the application to the EVM hardware for execution.
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Probepoint Support in the GDE
The GDE now supports the use of probepoints to read data from the target while running.

The new 'Probepoint' component may be placed anywhere in the process flow.

AL

TeneGenerator 1 Probe_1 Monol25 Out_1

Then, the Probepoint dialog can choose which probepoints to collect and graph while the target is
running. See the online help for more information.

The GDE supports data acquisition while the process flow is running using the GDE ProbePoints.

Ef Probe Points

“Configuration | Chart | Data |

Collect | Chart | Source

[ Probe_1:Ch

Cantral Frequency (Hz) Callected Data Canfiguration

Collection iH} ! [ Export cav ] Peek/Poke I*C Register
vy [1 | [Cowdem ] F#

Ready
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BR Probe Points |Z| |E| [(g|

07957 194 214 234 254 274 204 314 334 354 374
Probe Samples

2l 4 ] I

Ready
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E® Probe Points

Probe_1:.Ch1

) 58337700366973876953125
) 249644756317138671875
0.37809884548 187255859375
0.4959304332733154296875
) 2406675815582275390625
) 58335483074188232421875
0.27379814434051513671875
0.1731860637664794921875
) 46904285722442626953125
) 534152562103271484375
0.036224603652954 1015625

0.54659656585015863140625

|

| 0506644725 799560546875

Mumeric Display
(%) Fixed Point () Hexadecima

Ready

While running an application, the GDE will permit the user to modify the running application by
communicating with the application thru a communication link such as I°C.
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2.3 GDE ARCHITECTURE

The PurePath Studio toolset is a set of applications, both graphical and console-mode. The GDE
generates DSP assembly source code, which is assembled and built into an executable
application. After loading on the board, the GDE controls the process flow thru the use of
Process Flow Controller DLLs.

15 M -
0> Flow Code vl Programming T
6062 . Assem on EVM
Q5N Docum Generation > Tools
ey bly Image Loader
53 ent Tools (asm) (assembler) (.cfg)
© (.pfw) ' =
L |
A 4 v
Process
Flow > Ts\flgl\jt
Controllers

The basic unit of application software in the GDE is the component. A component is a reusable,
configurable algorithm that can be combined with other components to form a process flow. A
component can be as small as a single operation such a Multiply, or as large as a complex
processing unit such as Surround Sound. The Component Publisher allows TlI, third parties, and
sophisticated users to build, define, and distribute their own components.

Component
Description  |—
(.xml)

Template
Source
Code
(.asmx)

Component
Library

DSP
Assembly
(.asm)

Code
Generation
Tools

Component
Publisher

Assembler, EE;RO
Image e
Builder mag

(.image)

Component
(-Zip)

Process
Flow
Controllers
(.dll)

Pop-up
GUls —
(.dll)

Process
Flow
Document
(-pfw)

Help Files,
Icons, etc.

4

At this time, the GDE supports multiple audio processors from multiple hardware families. The
design of the GDE allows for the retargeting of the GDE to other application areas that are data-
flow based.
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= rocess
g / DSP :
< E@ DFIow Code_ — - Programming EVM
a 5N ocum Generation bl Tools Loader
g o> ent Tools Y W (assembler)
3 (.pfw) (.asm)
‘j .
Process
Flow > Tg\fﬁ\;ﬁ
Controllers

The GDE toolset includes the tools for creating and editing graphical process flows, as well as
tools for generating DSP code from a process flow, where applicable. In addition, tools for
creating new components are included in the GDE toolset.

The GDE toolset uses tools that are defined in the Tools spec to build the source code and
communicate with the EVM.

Each of the components of the GDE toolset is described in Section 0 below.

Confidential Page 11 of 80



Graphical Development Environment

% Texas Instruments

User Guide

2.4 UsING THE GDE

The GDE provides a graphical, component based, drag and drop programming environment for
data-flow based applications such as audio processing.

Process flows are built by dragging components from a palette to a drawing area, then linking the
components together to represent the data flow. The GDE then builds an application to
represent the process flow. The source code for the generated application is viewable by the

PurePath Studio (Portable Audio) GDE (Edit Mode)
Fle Edi Viw Bud Iods Help PuRePaTH
STUDIO
ODSEGES Rk MEQ tow- % 6L B ZIUS==Ax x min ars
Components a 125_Virt_DRC_Loud Vol | < [Properties Ox)
Frameworks I I I E I E I B P i o= |[ez]al DragIDrop
L Lok & Appearance
'ﬁgﬁn =il T FilCalor [ wheat components,
Palett f _| 4 Companentlnterface -
alette o \ ADC301 24 5Int P Virtuelieer_t o1 Design Propertes: All lates then wire
InputChannels 2
Components i Li toaether
el GainContiolType CompressionAndExps
rgpep B Als0t None
LabelText DRC_2
AICI254 241 | 1 lfensist
DSP_D_DoP_A_L DSP_A_DSP D1 Int8xQut_1
Visio-like \ CIE: 5 Runiine Properie. AllRates
. 1) 0.0
drawing area O i o5
Interprocessor T B M1 50.0
Nl AlcazSaApB 1 MI2 200
Basic DSP aFFl ‘“rn_r Set
Dyramic Processing oFF2 16.0 .
i 3 - : : coefficients
_aa :
Level Detectars ad d"-ectly or
= 1_ad
Math = -
a -
G LEEH S R 0.999977231025695( with pop-up
enerates D = Grolenee - > GUI's
c
user-readable (output 13| Appoararce
Wit i Ggperating code for main_Rated4 . assembing ... Done. ~
source code Vobane 3
[Popup GUI is avallable. Right click to activate. I (333,56

**DRC Customization Tool

(DRC_2); GDE supplied data

Template Selection
5 A
Threshold 2
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@ Compression (O Expansion |1 Ratio =} 12
Region 1 = I
@) Compression (O Expansion |2 Ratio g- 3
Flegion 2 s} s
@ Compression () Expansion |8 Ratio """~ ~-"- - - ===
Offset -
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iy
© Specify Offsat1 |1 16 s
Thieshold 1 Thesrd2 | 0 b —— Loy
-56
12 12
0 0
18 18-y
3% =]
sedlson 3 s | 200 3 | L ___ L 1L__ _WI____|
72 72 90
a0 a0
108 108
124 124
() souain [0 ] 1247124 -90 -3 22 12
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Component settings, such as filter coefficients can be directly entered, or can be computed by
graphical add-ins such as filter generators.
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< Filter Creation Tool v2.0.907.2006 EER :
i
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8 @ &
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s
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5]
3

~ ¥

TEXAS
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¥ Texas
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The GDE automatically generates an interface for control of the component at runtime. These
interfaces often match exactly the interface that will be used to control the fielded application.

The GDE supports download and execution of the process flow on EVM hardware, and control of
a running process flow.

The basic unit of application software in the GDE is the component. A component is a reusable,
configurable algorithm that can be combined with other components to form a process flow. A
component can be as small as a single operation such a Multiply, or as large as a complex
processing unit such as Surround Sound

At this time, the GDE supports multiple audio processors from multiple hardware families. The
design of the GDE allows for the retargeting of the GDE to other application areas that are data-
flow based.
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2.5 ADDING AUDIO COMPONENTS TO THE DIAGRAM

Audio components are selected in the Components window and placed in the Diagram window
using drag-and-drop functionality.

In the Components window, the category headings represent the various types of components
available.

Adding an Application Framework
Before adding any other component, you must first add an application framework component to
the diagram. An application framework provides a skeleton for an audio application: a code and
data infrastructure utilized by all components within the process flow diagram.

1. In the Components window, click the Framework heading.

2. Select a framework component.

3. Drag the component into the Diagram window and place it as desired.

The framework component:
e cannot be deleted unless all the other components are deleted.
e cannot be cut, copied, or pasted.
¢ does not have input or output connections to the rest of the diagram.

Adding Other Components
To add other components to the diagram:
1. Click on a heading in the Components window to view the available components of that
type.
2. Select a component.
3. Drag the component into the Diagram window and place it as desired. The component
remains selected in the diagram until you select something else, so you can view and/or
modify its properties in the Properties window.

Component Names

Components appear in the Diagram window with the name of the component displayed below the
symbol. The GDE automatically names each component instance with a unique name. For
example, the first Volume component placed on the diagram will be named Volume_1; the
second Volume component will be named Volume_2, etc.
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2.6 SETTING COMPONENT PROPERTIES

The Properties window displays the properties for the component currently selected in the
Diagram window.

Properties X

Bz | A
[
E Appearance

FillColor [ ] LightCyan
Component Interface
Component Int {Coef=0}
Design Properties: All Rates

0®O

TargetProcess miniDSP_A

Instances 1

AliasOf Mone

LabelText Biquad_1
B Generl

E Runtime Properties: 44 1kHz
Inst1_B0 0.99999988079071

Inst1_BE1 0.0
Inst1_B2 0.0
Inst1_Al 0.0
Inst1_AZ 0.0

Component Interface

Appearance properties control the display of the component in the diagram.
Component Interface properties display all component interface properties.

Design Properties configure the generated code for a component and are common to all
supported sample rates for the component.

General properties display the component name and instance identifier.

Rate properties (Rate: All or Rate: value) have unique values for each supported sample rate for
the component.

Note: Changing the CurrentRate property in the GDE affects only the calculation of coefficient

values. It does not modify the sampling rate on the EVM. In order to modify the EVM's sampling
rate, the firmware on the EVM must be reprogrammed and the EVM re-enumerated on the USB.
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See the online help Reference Information section for information on changing the EVM sampling
rate.

To modify the value of a property:
1. In the property's field, type in or select the desired value.
2. Press Enter.

String properties can be edited using a popup text editor. The text editor supports simple edit
and cursor movement with the mouse or keyboard. The editor also supports cut, copy, paste,
undo and redo using the standard shortcut keys. To display the popup text editor, click the ellipsis
button in the right corner of the property cell.

EI_-;;|A
CEN A

E Appearance

FillCalor [ ] Yellow
E Component Interface
Component In {Coef=0}

E Design Properties: All Hates A S — )
InputChannelz 2

OutputChanne 1 Moro_Mixer_1

TargetProces: miniDSP_D

AliasOf Nene

Mono_Mixer_1[..)
B Generl

E Runtime Properties: All Rates
Channell_Ga 0.5
ChannelZ_Ga 0.5

LabelText

OK | | Cancel

Properties that are read-only are shown in grey and cannot be edited. Some properties are
always read-only, while others may be editable according to the current mode. Rate: All and
Rate: value properties can be edited while in Run mode. All properties can be edited in Edit
mode.

When no component on the diagram is selected, the Properties window displays the properties
for the Diagram window.

Certain components contain controls such as sliders or check boxes. These controls are
connected to certain property values. For such a component, property values can be modified by
manipulating the controls or by editing the value in the Properties window.

Click on a property's name to view descriptive text in the text box at the bottom of the Properties
window.
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2.7 CONFIGURATIONS

The GDE supports multiple configurations of a diagram. All configurations contain the same
components in the diagram, connected in the same way. Configurations may be used to define a
process flow with multiple behaviors. Each configuration has its own set of properties for every
component. Properties that are shared between configurations may be modified only by the main
configuration. All other configurations will display the property as read-only. All new diagrams
start with one configuration, named main.

Configurations can be added or removed using the Configuration Editor dialog.

The currently active configuration is displayed in the configuration dropdown list. You can switch
from one configuration to another using the configuration dropdown list.

Switching Configurations

Switching the active configuration is achieved by using the pull-down list on the GDE toolbar. In
order to change configurations, no pop-up GUIs can be open. If any are open, the user is
instructed to first close them.

Upon switching the active configuration, the Properties Window is refreshed with the currently
selected component’s property values in the new configuration.
The active configuration can only be changed while the GDE is in Edit mode.

Code Generation with the Generate Complete Applications option

If Generate Complete Applications is chosen in the Options dialog, the GDE will generate
complete application images for each of the configurations and sample rates in the process flow..

For example, consider a process flow with:
§ A main configuration with one process flow defined with one supported rate: 44.1Khz
§ An MP3 configuration defined with supported rates 32Khz and 48Khz.

Code generation for this process flow would result in the following applications being generated:
§ Main_Rate44.cfg
§ MP3_Rate32.cfg
§ MP3_Rate48.cfg

The GDE Output window will show the build for each configuration and sample rate, then the final
build of the image file.

ticrierting code for mman, Feaedd . aeemblrg L Dere,
tioriorating code for M2 Haed2 . scwmbing Do,
Cicriering code for M3 Hitedd . asiembing .. Daore.

finlled sagineaded,
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Code Generation with the Generate Application Patches option

If Generate Application Patches is chosen in the Options dialog, the GDE will generate a
complete application image for the current configuration and sample rate and generate
application patches for each of the configurations and sample rates in the process flow. The
application patches can be used to modify the running application to match each configuration
and sample rate.

For example, consider a process flow with:
§ A main configuration with one process flow defined with one supported rate: 44.1Khz
§ An MP3 configuration defined with supported rates 32Khz and 48Khz.

Code generation for this process flow would result in the following applications being generated:
§ Main_Rate44.cfg
§ Patch_Main_Rate44.cfg
§ Patch_MP3_Rate32.cfg
§ Patch_MP3_Rate48.cfg

The GDE Output window will show the build for each configuration and sample rate, then the final
build of the image file.

Cicricrating ode for maing Fotedd . asembling L Done,
Cionersting code for M3 Feaed? | asembing . Done,
Cicricrting code for M2 Foaedd . asembing L Done,

Fioriongtirg Jatibes . [iono.
Bulld succcesded.
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2.8 SETTING COMPONENT INTERFACE PROPERTIES

During code execution, components are dynamically controlled by the GDE over the 1’Cc

connection.

The component interface for a component is defined in the Component Interface section of the

component's properties.

E Design Properties: All Rates

TargetProcessor miniDSP_A

Instances (14

AlizsOf None

Label Text Biquad_1
B General

E Runtime Properties: 44 1kHz

Inst1_BD O 7FFFFF
Inst1_B1 000000
Inst1_B2 000000
Inst1_A1 000000
Inst1_AZ 000000
DSPCoefBlockStantAddress

Propetties |Resources |

FillColar [ LightCyan
E Component Interface
E Component Interface 1 {Coef=0x0}

DSPCoefBlockStartAddress 1]

Each component interface contains the following information:

Title

Component Property

Description

DSPCoefBlockStartAddres
s

DSPCoefBlockStartN

Address of the block of coefficient
memory used to hold the values
transferred from I°C

DSPCoefBlockStartLength

DSPCoefBlockLength
N

Length of the block, in words, of
coefficient memory .

The starting 1’c page corresponding

I2CPage 12CPageN to the first coefficient address of the
component interface.
The starting I’Cc register
I2CRegister I2CRegisterN corresponding to the first coefficient

address of the component interface.

Coef Address Assignment

Confidential
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When a new component is dropped onto the process flow, the GDE assigns any needed
coefficient memory to each interface in the component. The information may be modified by the
GDE user. However care should be taken not to overlap existing memory in the application.

Aliased vs. Unique Interface Control

If several components are meant to share the same interface, they can be linked together with
the AliasOf property. Aliasing is useful for single-channel components such as BiQuads or FIR
filters. Several components, one on each audio channel, can share the same coefficients and
other properties with this feature. To create an alias of another component select the name of
the master component (i.e. Biquad_1) in the AliasOf property for the desired aliased component.

Component Interface Overview Window
The Component Interface Overview window is used to view the overall usages of coefficient
memory address settings in a diagram.

This window displays the following information:

e component's Label Text

¢ interface description

e processor

o coefficient start address

o coefficient length (in words)
e I°C page

e I°C register
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2.9 SETTING ALIASOF PROPERTY

Components of the same type can be linked together using the AliasOf property. An alias
consists of a single "master" component and one or more aliased components. This allows
components to share property values and resources such as I°C controls.

Creating an Alias

To create an alias of another component, select the name of the "master" component from the
dropdown list of the AliasOf property. The property values of the aliased component (Biqaud_2
in the example below) will be set to the values of the "master" component (Biquad_1 in the
example below). Once the alias is established, property changes to the "master" or any aliased
component will be propagated to all components involved in aliasing.

125 In 1

Biquad_2

)

AIC3254App2x1xX_1

Clearing an Alias

Int2x0ut_1

. oK

H=: | A
(e
E Appearance
FillColor [ ] LightCyan
E Component Interface
Component Interfz {Coef=0x0}
E Design Properties: All Rates

TargetProcessor miniDSP_D

Instances el
Biquad_1
LabelText Biquad_2
B Generl

To clear an alias, select "None" from the dropdown list of the AliasOf property. If the component
has I°C properties, new I°C addresses will be assigned. All other property values remain

unchanged. In addition, all aliases are cleared if the "master" component is deleted.
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;. O

4 [ |'A F==

M I I I BN A A S B I ="

F

E Appearance

FillCalar [ ] LightCyan
E Component Interface
Component Interfz {Coef=0x5}

E Design Properties: All Rates

TargetProcessor miniDSP_D

125 In 1 Int2x0ut 1
_ Instances el
Sigued.2 None v
LabelText Biquad_2
B General

"t

AIC3254App2xix_1

Alias Restrictions
1. All components involved in an Alias must be the same type.

2. A component cannot be an Alias of itself.

3. Aliased components must have the same value for the following properties:
e Number of channels
e TargetProcessor
e Instances (for Biquad components)

e Taps (for FIR components)
4. Aliased components cannot be chained. That is, a component cannot be declared an

alias of an alias. It should be declared an alias of the original component.
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2.10 LOADING AND SAVING PROPERTY SETTINGS

Loading Property Settings
Runtime property values can be modified by loading a property settings file (.set). The property
settings file contains one or more command lines with the following format:

SetProperty [component_name ] [property _name] [property_value]
1. The component name is the value of the component's Instanceld property.
2. The property name is the name of a property that belongs to the specified component.
3. The property value is the new value for the property.

To load the property settings file:
1. Select the File->Load Property Settings menu item
2. Select the property settings file to load using the Load Property Settings dialog.

Saving Property Settings

The runtime property values for the active process flow can be saved to a property settings file
(.set).

To save the runtime property values:

1. Select the File->Save Property Settings menu item.
2. Specify the settings file using the Save Property Settings dialog.
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2.11 CREATING CONNECTIONS BETWEEN COMPONENTS

After adding components to the diagram, you must connect them via their ports. Connecting
components in the diagram is referred to as wiring or linking the components. Components must
be wired in order to depict data flow.

To wire components:
1. Click on a port icon. After you click on the port, the cursor changes to a drawing pointer
(crosshair).
2. Use the pointer to draw the line to the destination port. To complete the connection, click
on the destination port.

Links are straight by default. To route a link while drawing it, click at any interim point to create a
vertex, and continue to do so as desired until the destination port is reached. The example below
shows links that have been routed.

125 In 1 Int2x0ut_1

Biquad_2

oy

AIC3254App2xix 1

The following wiring rules are enforced:
e Only output ports (located on the right side of the component) may be wired to input ports
(located on the left side of the component).
e Cycles are not permitted, either direct (A wired to A) or indirect (A wired to B wired to A).
e All component input ports must be connected to something.

If you create a connection that violates any of the rules stated above, an error message will
appear in the Output window and the line will be colored red in the Diagram window.

Cancelling the Line
To stop routing the line after you've already started drawing it, press the <Esc> button.

Moving Components and Links
Components with links can be moved. The links will move with the component.

Editing the Link

To remove the line after it's been drawn, click on the line. When the line is selected (designated
by square icons at each end), from the Edit menu, select Delete, or press the <Delete> key.

To move a vertex and modify the routing of a link, select the line and drag the vertex. You can
then move the vertex as desired.

Number of Ports
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Components contain the number of port icons specified by the component's InputChannels and
OutputChannels property. In the example below, Dec1xIn_1 contains 2 output port icons and 0
input port icons. Some components have a variable number of channels and ports for input
and/or output. If this is the case, the corresponding channels property holds a drop-down list of
the supported numbers of channels.

as Diagram’| ¥ Frupﬂrﬁes ¥ h]_l
e B B

Appearance
El Design Properties: All Rates

] n“‘ InputChannels 1]
g 1 CutputChannels 2

DecixIn_1 125 Out 1 AliasOf None
— Label Text Declxin_1
E General
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2.12 SETTING CONNECTION APPEARANCE PROPERTIES

The appearance of the connections (wiring) between the components is controlled by the
Appearance Property section of the Properties window when a connection is selected. Line color
and width can be set to highlight particular aspects of the process flow.

Properties [

H=: | A
[T

E Appearance
LineColar Il Black
Linehwidth 1

LineWw idth

For instance:
e The left and right channels could be shown in different colors.
e The default path could be shown as bold by making the width larger.

Iz

InkSxouk 1

Sktereo_Mixer 1

DecdxIn 1 DSP_&_DSP D 1

Yaolume 1
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2.13 GENERATING APPLICATION CODE

You can use the GDE to generate application code for the process flow

From the Build menu, select Generate Code.

The following actions will then occur:

If you haven't already saved the diagram, the Save As dialog box will appear. You must
save the diagram in a specified directory before generating the code, because the
diagram file and generated code will reside in the same directory. The saved diagram
will have the .pfw extension.

If the current diagram has been modified since it was last saved, it will be saved without
requesting confirmation.

As code is generated, status messages appear in the Output window.

If no errors are detected, a file named Config_Rate.cfg, where Config is the current
configuration and Rate is the current sample rate, will be created in the process flow
directory (the directory with the same root name as the .pfw file). If errors are detected, a
Config_Rate.cfg file will not be created, and any existing Config Rate.cfg file in the
process flow directory will have been removed.

After code is generated, the Resources window appears. This window displays the
resources consumed by the current application and the resources still available. These
amounts are updated each time the application is generated.
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2.14 EXECUTING AND CONTROLLING YOUR APPLICATION

After you've generated code, the GDE allows you to download, execute, and control your
application on the board.

e From the Build menu, select Download Code.

This option downloads the application code (.cfg file) to the target and runs the application. Any
status messages will appear in the Output window.

While the code is running the GDE is in Run mode. You can control certain components by
manipulating controls within the Diagram window. Properties that cannot be controlled during
execution appear in grey.

To disconnect the GDE from the board and return the GDE to Edit mode, do the following:
e From the Build menu, select Disconnect.
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2.15 RuUN MobDE AND EDIT MODE

While you are creating the diagram, the GDE is in Edit mode. The GDE enters Run mode when
you select the Download command from the Build menu.

When the GDE is in Run mode:

The diagram in the Diagram window cannot be modified.

Symbols cannot be deleted, added, or moved.

Only Rate: All or Rate: value properties can be modified in the Properties window.

The background color of the Diagram window is changed as specified in the Diagram
properties.

e On the Build menu, the Disconnect command appears.

To exit Run mode:
From the Build menu, select Disconnect. The GDE then returns to Edit mode.

Adaptive Mode

Each PurePath Studio (Portable Audio) framework component has two properties
miniDSP_A_Adaptive and miniDSP_D_Adaptive that each have two settings, Enabled and
Disabled.

When Enabled, the following actions are made:

e Code is generated in the .regsl] section of the framework to place each processor mADC
or mDAC into adaptive mode when the processor is started.

e Code is assembled with the /miniDSP_A_Adaptive or /miniDSP_A_Adaptive switch as
needed. These switches to the assembler cause the coefficient areas for both parts of
adaptive memory to be initialized.

e During Run mode, the following occurs:

e The title bar specifies (Run Mode — Adaptive)

e The GDE allows runtime properties to be modified in run mode.

e The Write State menu button and toolbar button are enabled.

e Changes are immediately written to the coefficient bank that is connected to the
control interface. The Build/Write State menu item and toolbar button swap
coefficient banks to effect any current changes.

When AdaptiveMode is Disabled, the following actions are made.

¢ Run mode does not allow properties to be modified in the GDE. The Write State menu
item and toolbar button are not enabled.
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2.16 SAVING THE DIAGRAM

The diagram (process flow) must be saved to a specified directory before you can generate code,
because the GDE will place generated code in the same directory. If you try to generate code
and haven't manually saved the diagram, the GDE will force you to save it by opening the Save
Process Flow As dialog. The diagram is saved as a .pfw file.

There can only be one .pfw file per directory.

To save the diagram:

1. From the File menu, select Save. The Save Process Flow As dialog appears.

2. Inthe Save Process Flow As dialog, in the Flow Name field, specify the file name.

3. In the Root Directory field, specify the directory. When the diagram is saved, a
subdirectory is automatically created. The name of the subdirectory is the name
specified in the Flow Name field.

4. Click OK.

il

Flow Name: IF‘mcess Flow 1

Root Directory: IC;'*-.Texaslnstmments&F‘mcessFIl:uws Browse. . |

Process flow will be saved in
C:h\Texasinstruments® ProcessFows Process How 14 Pracess Flow 1 pfw

Ok Cancel
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2.17 FRAMEWORK SWITCHING

The Switch Framework dialog allows you to switch to a different framework than what was
originally selected in the process flow in the GDE.

To open the Switch Framework dialog:

From the Tools menu, select Switch Framework.

Switch Framework

(%) AIC3254 Target Only
(3 &l Targets

Framework. Component

AIC3254 AEC Framewark_TI_w1

AICI2544pp2nTw_TI_w1
AlICI2544ppduss_TI_ w1
AICI204AppBrdn_TI w1

[ ]9 ] [ Cancel ]

Framework choices may be viewed for the current codec only (as above) or for all codec targets
(as below).
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Switch Framework

(3 AIC3254 Target Only
(%) &l T argets

Framewark. Component ~

AT App2a_TI_ w1
ADC30Appda_TI_ w1
AIC3Z54 AEC Framework_TI_w1
AlICI254App2nTw_TI_w1
AICI2544ppdwas_TI_w1
AlICI2544ppEedn_TI_ w1
AIC3IE_AEC_Framework_TI1_+1
AICIEAPRZ wdaynch_TI_ w1
AIC3EAppZaT wSunch_TI_w1
AlCIEAppdRudaynch_TI_ 1
AIC3BAppdu2aSyunch_T1_w1
AICIEAPRIRdwdaynch_TI_ w1

]9 ] [ Cancel

The Switch Framework dialog contains the following:

;Tﬁ;get> Target Select to display the frameworks within the same target group.
All Targets Select to display all available frameworks.
Framework A list of frameworks are shown depending on the option chosen. Click

Component List once to select and highlight the desired framework.

Select the OK button to switch the framework in the process flow on the
OK GDE diagram to the one chosen here. A dialog box will be displayed
asking the user to verify the change.

Select the Cancel button to exit the dialog without making any changes to

Cancel the process flow.

Once a diagram has been opened and a framework has been selected, the menu item will be
enabled, allowing the user to switch to a different framework. Switching to a new framework may
cause components and/or links in the process flow to be removed. Verify the accuracy of the
process flow after switching to a different framework.
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2.18 TooLs OPTIONS

The Tools Options dialog allows you to configure various aspects of the GDE.

To open the Tools Options dialog:

From the Tools menu, select Options.

Options

Grid Size: [12 |+ |

| Display | Ruild || Target |

[] Display multi-column companent pal ette
[ ] Hexadecimal Display

oK ][ Cancel

The Display tab contains the following:

Grid Size

Select the size of the grid that appears in the Diagram window. Choices
are 4, 6 and 12 pixels, with 12 pixels as the default.

Display multi-
column component
palette

Display the component icons (within each component heading) in
multiple columns instead of just one column.

Hexadecimal
Display

If checked, integer and fixed point values in the Property window are
displayed in hexadecimal instead of decimal. Regardless of this setting,
new values may be entered in the Property window as either decimal, or
hexadecimal using a Ox prefix.
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An example of multi-column component palette is shown below:
Default component listing (single |Listing

column):

Basic DSP

AddCoef
L

AddCtoD

o

AddData

]

A-law Decoder

]

Confidential
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Options

A|C Azzembler
[ ] Show Assembler W amings

O ptirization
(%) Optirize Instuction Memany

() Optimize Coefficient Memarny

&3

Additional Options

Fort ‘! arningz

Unconnected input porks:

Unconnected output ports;

Code Generation

[ ] Generate Device Driver Interface
Set TargetProcessor baged on component location
bultiple Configurations and Sample Rates

{(*) Generate complete applications

(") Generate application patches

Digplay warning meszage

Digplay warning meszage

(] ] [ Cancel

The Build tab contains the following:

Show Assembler
Warnings

Specifies if assembler warnings should be displayed.

Optimization

Specifies whether to Optimize Instruction Memory or Coefficient
Memory

- Optimize Instruction Memory - Gives the /noploops switch to the
assembler <default>

- Optimize Coefficient Memory - Does not give the /noploops switch
to the assembler

Additional Options

Additional options to send to the assembler.

Unconnected input
ports

Specifies whether an unconnected input port should generate a
warning message, an error message, or be ignored.

Unconnected output
ports

Specifies whether an unconnected output port should generate a
warning message, an error message, or be ignored.

Generate Device Driver
Interface

Specifies if the device driver interface file should be generated.

Set TargetProcessor
property

Specifies if the TargetProcessor property should be set based on the
location of the component in the process flow.
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Generate complete Generate a complete application for each configuration and sample
applications rate.

Generate a complete application for the current configuration and
sample rate only, and patches for the remaining configurations and
sample rates .

Generate application
patches

Uptions

(]

Target Connection
Laito \niriteState

WriteState Delay (ms)  |200

oK | [ Cawel

The Target tab contains the following:

Auto e . o

WriteState Specifies if the AutoWrite State capability is enabled.

WriteState Specifies the number of milliseconds that the writestate capability waits for
Delay additional target writes.
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2.19 PRINTING THE DIAGRAM

To print the diagram:
1. From the File menu, select Print.
2. In the Print dialog, specify the desired print properties.
3. Click OK.

To view a preview of the printed page:

1. From the File menu, select Print Preview.
2. To close the Print Preview window, click Close.
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2.20 FLOATING AND DOCKING WINDOWS

There are several ways to float and dock windows within the GDE.

Context Menu

Click on a double-arrow icon Ll on a window's title bar to view a context menu of floating and
docking options.

Floating

To float a window, select Floating from the context menu.

To dock the window again, right-click on the window's title bar and select Dockable from the
context menu. Then right-click again and select the desired Dock To option from the context
menu.

Docking

To move a window and dock it, grab the window's title bar with the mouse and drag it. Docking
controls will be displayed, which allow you to dock on any of the four sides of the GDE, as a tab
of any other window within the GDE, or as a tab on the main window. Windows can be stacked
horizontally or vertically when docking.

PurePath Studio (Portable Audio) GDE (Edit Mode)

File  Edit “iew Build Tools Help

DEEmES kb MEQ w0 2 (L]

o-! Diagram ‘ (%]
Frameworks | ol s U U EP . o T O |@|‘2l
w 1 B Appearance
HeaderText  {Left=. Center=. F
T FooterText  {Left=. Center=. F
RG] ] LayoutSize  {Height=8, Width-
w BackaroundCe {EditMode=Color |
- E Configurabon
ADCIWT 4n SampleRates  {8kHz=False. 11k
CurrentRate | Rated44
InputCutput [ |
Interprocessar
Easic DSP =
Dynamic Processing
Filter | 1
B
Lewvel Detectars
ath B
Mixers
Signal Generators
TIAEC ™ A
] ppearance
TI Algarithrs
Wolume (_
Il

Windows can be docked together as a tabbed window. For example, you can click on the title
bar of the Properties window and drag it on top of the Components window. When you release
the mouse, the Properties window will be on top of the Components window with tabs for each
window at the bottom of the screen.

Hiding Windows
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A window can be hidden by clicking the push-pin icon on its title bar. A tab for the window will
appear on one side of the main window. If you hover over the tab with the cursor, the window will
appear temporarily. You can restore the window at this point by clicking again on its push-pin.
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2.21 COMPONENT LIBRARY

The components used by the GDE are stored in a Component Library. Components are
packaged in .zip files.

System Component Library

The system component library resides in the GDE installation directory in a subdirectory named
ComponentLibrary. This subdirectory holds the components that are shipped with the GDE, as
well as third-party components that may be added later to the GDE.

User Component Library

The user component library resides in the GDE installation directory in a subdirectory named
UserComponentLibrary. If a component exists in both ComponentLibrary and
UserComponentLibrary, UserComponentLibrary takes priority, and the component will be used
from this location.

The Component Cache

Before using components, the GDE temporarily unpacks components from the System
Component Library and the User Component Library into a Component Cache. When the GDE is
invoked, the Component Cache will be updated with any component having a .zip file in a
component library that is newer than the component currently in the Component Cache.

Clearing the Component Cache:

The Component Cache may be cleared by the user by selecting the "Clear GDE cache and state"
item from the PurePathStudio / Utilities start menu. This clears the GDE cache and causes the
GDE to completely unpack the cache the next time the GDE is run.
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2.22 I?2C LOGGING

The I2C Logging Tool allows you to log I12C writes that are written to a board that is connected.
From the Tools menu, select I°C Logging to turn it on. To turn it off, simply uncheck it.

When this option is selected, a log file will be created in the process flow folder with the same
name as the process flow. If a known component is related to the write, the log will record the
component's name and description along with the values that will be written to the component's
address. If the component is unknown, the name and description for the log will be //Unknown.
Only one process flow may have I12C Logging on at a time.

Log Format and Example
Format:

/IComponent name: Component Description
Address, Subaddress, Value(s) written

Example:

/[ToneFast_1: Bass and Treble
0X68, 0X21, 0X0, 0X0, OXFF, 0X1
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3. DETAILED SPECIFICATIONS

The individual components of the GDE toolset are described below.

3.1 GDE MaIN WINDOW

The GDE GUI is a MS Windows application with a menu bar, toolbar and child windows.
Each component of the GDE GUI is described in below.

PurePath Studio Portable Audio GDE (Edit Mode)
File  Edt iew Buld Toole Help

OGS kMEEQ wes- % G700 B I U===A x x | - :
O.M o ProcessFlowl™ | " Eroperties =189
Framewarks oL E o B e Lo B A=A
1 (] Appearance
FillCalor [ Lime

E Component Inteface

Campanent Inte {Coef=19}

= Design Propemies: All Rates
InputChannels 2

AIC3254 261

AIC3254 4124 ] spht_

125 0ut_1

4

Biguad_2
i TargetProcesso miniDSP_D

- < ‘ Alias0F None
Volume_2
] D5P_AtoDSP_Dxd — 'l-;::g':‘ Volume_1
AIC3254 B B 1

= Runtime Properties: All Rates
Yolume -10
YolumeCoefficie 1326355

4

Loudness_1 Ink&xOut_1
Mizers |} """ I E

Basic DSP ™
Dynamic Processing GEQ.5.1 Waolume 1

- TT AIC3ZS4ApPSxdx_1

Math
Filter . v
< >
InputCutput -
Interprocessor Eutput ‘x@
2 Generating code far main_FRatedd .. converting aszembly ... azzembling ..output written to aic_main.cfg ...Done. Appearance

Level Detectors

Wolurne

3.11 Menu Bar
The menu bar for the GDE is described below:

New Ctri+N Create a new GDE document. The equivalent toolbar button is D
a
QOpen... Ctri+0 Open an existing GDE document (.pfw). The equivalent toolbar button is =3
Load Property Open a property settings file (.set) and load the property values.
Settings
Close Close the current GDE document
Save Ctri+S Save the current GDE document. The equivalent toolbar button is E
Save As... Save the current GDE document to a different name.
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Save Property Save the runtime property values to a property settings file (.set).

Settings

Page Setup... Display the Page Setup dialog to define the size of the diagram.

Print Preview Display the Print Preview window to preview a page before printing. The equivalent toolbar
button is .

Print.... Ctri+P Display the Print dialog to print the diagram. The equivalent toolbar button is %

Recent Files Display the files most recently accessed. Selecting a file will open the file in the GDE.

Exit Exit the GDE. If the current document has not been saved, the Save As dialog will appear.

Undo <action> Ctrl+Z Undo the last action

Redo <action> Ctrl+Y [ Redo the last action that was undone

Select All Ctrl+A | Select all of the objects in the current process flow

Cut Ctrl+X [ Cut the selected item(s) from the process flow diagram and place the item(s) in the clipboard

Copy Ctrl+C | Copy the selected item(s) from the process flow diagram and place the item(s) in the
clipboard

Paste Ctrl+V [ Paste the item(s) in the clipboard to the process flow diagram

Delete Del Delete the selected item(s) from the process flow diagram

Components Window | Show or hide the Components Window (see Section 3.2.1)

Properties Window Show or hide the Property Window (see Section 3.2.8)

Source Code Show the DSP source code listing (Developer Version) or the exported coefficients listing
(Standard Version) for the active diagram (see Section 3.2.14)

Pan Zoom Window Show or hide the Pan Zoom Window (see Section 3.2.12

Qutput Window Show or hide the Output Window (see Section 3.2.11)

Resource Window Show or hide the Resource Window (see Section 3.2.13

Ruler Show or hide the ruler on the Diagram Windows

Build Menu

Generate Code Generate code for the current diagram

Download Code Download code to the EVM

Write State Writes the current process flow state to the target's shadow memory and swaps to that memory.

Tools Menu

Component Interface Overview | Display the Component Interface Overview Window (see Section 3.2.16)

I°C Command Tool... Display the I°C Command Tool (see Section 3.7.1)

I°C Memory Tool... Display the Memory Tool (see Tools functional specification)

Configuration Editor Display the Configuration Editor Window (see Section 3.2.17)

I°C Logging Toggle on/off the I°C logging support

Switch Framework... Allows you to switch to a different framework than what was originally selected
Options Display the Options Dialog for configuring the GDE (see Section 3.9)
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Contents F1 Show the Help Contents list (see Section 3.10)
Release Notes... Show the Release Notes for this version

Tip of the Day Show the Tip of the Day dialog

About Show the About box

3.1.2 Toolbar

The following Toolbars are available:

Standard

Toolbar

New See File/New
Open See File/Open
Save See File/Save

Print Preview

See File/Print Preview

Print

) | & &, |

See File/Print

View/ Action
Toolbar

Pointer Cursor

on the diagram.

Change cursor to the ‘Pointer’ which allows the user to select components

Hand Cursor

scroll it by panning.

Change cursor to the ‘Hand which allows the user to grab the diagram and

Grid

Turn on/off the grid display

Zoom Cursor

zooms in, right click zooms out.

Change cursor to the ‘Zoom’ magnifier cursor. Left click with this cursor

Zoom Percent

Choose the zoom percentage from a list of preset values

100% -
Rich Text &E:' Change cursor to a text box creator. Click and mark a region to contain a
Cursor rich text box for comments on the diagram
Image Insert m Insert an image into the diagram.
Write State Writes the current process flow state to the target's shadow memory and

swaps to that memory.

Text

Formatting
Toolbar

Choose the font family for a rich text box

Font Family Tahoma -

Font Size 2 - Choose the font size for a rich text box

Bold, ltalic, B 7 U Set the font properties of the selected text in the rich text box

Underline =
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Text

Formatting

Toolbar
Alignment = = Set the alignment of text in the rich text box
Font Color A Set the font color of the selected text in the rich text box
L]
Subscript, X, x° Set the subscript or superscript properties of text in the rich text box
Superscript
313 Command Line Switches

The GDE accepts the following command line switches. Switches are case insensitive

GDE.exe [/input=file.pfw] [/build] [/notips] [/testmode] [/i2clog=file.log]
[/ppsasm] [/driver] [/patches]

Switch Description

linput=file.pfw If given, the GDE loads the given process flow file

/build If given, the GDE does not show the user interface.  The /input switch must also be given. The
GDE builds the process flow file and exits.

/notips If given, the GDE does not show the tool tips dialog, irrespective of what the settings for showing
the tooltips currently are in the currently persisted GDE settings.

/testmode If given, the GDE sets the target interface to ‘test mode’. That is, the target interface behaves as
if it were connected to a board, when it is not.
Not included in user documentation.

li2clog=file.log If given, enables 12C logging and sets the 12C log file to the given file name. If the file name is a
simple file name or relative path, it is relative to the current working directory of the GDE.

/ppsasm If given, the GDE uses the PurePath Studio assembler, irrespective of what assembler is chosen
in the currently persisted GDE settings.
Not included in user documentation.

/driver If given, the GDE will generate pps_driver.h files, irrespective of what option is chosen in the
currently persisted GDE settings.
Not included in user documentation.

/patches If given, the GDE will generate patch files instead of complete applications for other configuration
and rates, irrespective of what option is chosen in the currently persisted GDE settings.
Not included in user documentation.

3.1.4 Child Window Docking and Floating

Each of the child windows in the GDE (Components, Properties, Resources, and Output) may be
docked to the main window, or floating on the user’s desktop.
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Docking is achieved by grabbing the window title with the mouse and dragging. A standard .Net
2.0 docking control is shown to the user, allowing docking on any of the four sides, as a tab of
any other child window, or as a tab on the main window.

PurePath $tudio Portable Audio GDE (Edit Mode)

File  Edit Miew Buld Toolz Help PUREPATH

DEHRS b OEQ we- %@ [ |0 BIru===4xx
B[x] o-l ProcessFlowl™ |

Framewarks I L el | e I | ' T T | = 41 | B
] — |E Appearance
w FillColor = Lime

= Component Intedace

Companent Interf {Coef=19}

E DesignProperies: AllRates
InputChannels 2
OutputChannels | 2

AICI254 2x1x

125-0ut_L

4

BICIZ54 442 il I i
1 DSP_AtoDSP_DExd
AIC3254 B | 1 ®_t

B R

4

Wolume 2 | Generating code for main_RatedS .. converting assembly . 2 1
azzembling . output wiitten to aic_main.cfg ... Done.

Loudness_1

Mixers
Basic DSP

| 1 12s.0n.1 Stereo_Mixer L

Dwnamic Processing [+ ]
Math
Filter 3

GEQ 5.1 Wolume,_;

InputOutput 1

Interprocessor —

Level Detectars 1 .

Yolumne @ 0
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Windows may be stacked horizontally or vertically when docking

& purepath Studio Portablo Audio GDE (Edit Mode)

e Edt Yew ud Iook feb
) % & OFFQ - % @K
Con 1G] | s ProcessFlowt” |

Frameworks L I L E L [ L IEZ L IE A 3= 41 | B
ppear
= 6 HeederTest
@ FoaeTen nter=, Right-)
AIC3254 21 © Lo eight=B, Width=10)
© BackoundCol: (EditMode~Color [White
Y B & Configuatn
CureriRale  Rateds
AICI54 621
Appearance
3254 L
1 Resources ropertes
Output
(Gerestingcode formin_Aledd _ convering
L sscenbly assanbing. cuputwien o
el Do,
Mises §
BasioDSP
Dynanic Posessing 1
Math
e g
InpuOuipit
ntepracesser L1
LevelDettas N
Vokume ] 3
[Gaa s

Be Edt Vew Bud Iods Hep

DEER&E b NEHQ oo % @0 x
Components 15| g ProcessFow | x
v E 5 . == ) Ganetatngcod 1 .o
Framenatks D e JE ] Lo E I SEh onvering sssembly. aczembing
S e o s
=t L 3 N Ficcr 3 Lime 0
11 5 Conponsatintsiaos
e @ Conporer Cooi19)
5 DosignPoperis: Allates
= H niChin's
:
e Tagobio minidSP_D
B E st Nome
Lo Veume_1
AIC3254 8xdx. |1 F

E) Runtime Properies: All Rate|

one 10
VolumeCa 1326355

Mirs

Basic DSP

Dynamic Processing 1

e GEQS.1 Vokume_1
Faer 4 AICIZSHApPBXS_L

Irpuuput Appoatance
Ineprocessor =
LevelDatectors

Vokime < 5 Resowces properties
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Child windows may be docked together as a tabbed window, and floated as one window.

Properties @
== A
[CESIFA

B Appearance

FillCalor 1 Lime
E Component Inteface
Component Interface 1 | {Coef=19}
E DesignPropemes: AllRates

InputChannels 2

TargetProcessor miniDSP_D

Aliaz0f Mone

LabelText Yolume_1
B General

E Runtime Propertes: All R ates
Walurme -10
WolumeCosfficisnt 1326355

Component Interface

Resources Properties

3.2 PRoOCESs FLow EDITOR

The GDE application is primarily an editor for process flow diagrams. A process flow diagram
represents audio components, and the connections between them.

The three major portions of the Process Flow Diagram are shown below:
e Components Window
o Diagram Windows
e Property Window
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PurePath Studio Portable Audio GDE (Edit Mode)

File Edit “iew Build Toolz Help

DEERES k MEQ w5 G L

[-155] ot ProcessFlowl™ ‘ x oF
Frameworks | I B B B B s 5= 2 | B
] B Appearance
IFL;%T] FilColer [ Lime

E Component Interface

Companent {Coef=19}

E Design Propertes: AllRates
InputChanr 2

AIC3Z254 261w

b i Biquad_2 -
AICIESA SDht_ o ki TargetProc miniDSP_D
w B T T AliasOf None
b D3P_AkoDSP_DExd Velume 2 LabelText Yolume_1
AIC3Z54 Brdx | ] w1 B General

El Runtime Propertes: All Rates
Wolume -10
WolumeCoe 1326355

125_0ut_1

InkGxOuk 1

ATC3ZS4APRBx_1

. Loudness_1
Mirers

Basic DSP

g I25_In_1  Stereo_Mixer_1

Diynarmic Processing =
tath
Filter

%

|~
G

InputOutput - - - - . h
puSny Gererating code for main_FRated8 . conwverting assembly . assembling . .output wiitten to aic_main.cfg . .Done

Interprocessor
B Component Interface

Level Detectors

Vollme

Components are dragged/dropped from the Component Palette to a Diagram Window. The
components are then connected with links in the diagram window. Component properties may
be examined and modified in the Property Window.

3.21 Components Window

The Components Window displays all of the components that are currently available in the
Component Library.
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The Components Window may be viewed with either large icons, one per row, with text labels, or
small icons, many per row, and text labels via pop-ups.

See the Display tab of the Options Dialog (Section 3.9.1) for details.

|Components P . OF

Framewarks | Framewarks
E; [nputdutpt
J1 | |imo
ADCEx 2w
E'D-?ﬂu Declsln
J1||mo
ADC3=0 4%

w Deculn
ﬂ J1] i

AmAmrd o -

[nputdutpt o ﬂ
|nterprocessor |nterprocessor
Bazic DSP Bazic DSP
Dynamic Processing Dynamic Processing
Filker Filker
Lewvel Detectors Lewvel Detectors
b ath b ath
Mixers Mixers
Signal Generators Signal Generators
TIAEC TIAEC
TI Algorithms TI Algorithms
Yolurne Yolurne

Components are organized into palettes in the Components Window. The specific palette for a
component is defined when the component is created.

The current GDE palette contains all the components available to the GDE. A future GDE
release will be able to dynamically prune the palette contents based on the framework that is
chosen by the user. For example, if an AIC3254 framework is chosen, only the components that
are usable on an AIC3254 will be displayed. The others will be hidden. This feature is
particularly useful for the Input/Output components, which are target-dependent.

Components are chosen from the Components window and placed on the Diagram window by a
mouse drag/drop action.

Components have two representations:
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e The icon is the representation of the component shown in the Components Window
palette.
e The symbol is the representation of the component on the Diagram Window. The
symbol includes either:
o A graphic that visually represents the component
o A control such as a slider, spin control or checkbox that both visually represents
the component and provides control of properties

At this time, component symbols are restricted to be rectangular in shape. The placement of
ports on the component are restricted to the left side and right side, starting at the top of the
component, except for control (feedback) ports, which are along the bottom. Future versions of
the GDE will support various shapes of component symbols.

The appearance of components are currently static during the execution of the GDE. Future
versions of the GDE will support the changing of the component graphic based on the values of
component properties. This will allow the component developer to visually represent the state of
the component (such as ‘enabled’ versus ‘disabled’)."

3.2.2 Diagram Window

The Diagram Window displays the process flow diagram. Components are dragged/dropped
onto the process flow diagram window, or process flows may be loaded from disk and displayed
on the diagram window.

PurePath Studio Portable Audio GDE (Edit Mode)

File  Edt iew Buld Toole Help

DEERS b MEQ 0w % E0
omponents 1] | o ProcessFlowl® |

Frameworks A E e ) | 2 4
Mivers ] El Appearance

(=] HeaderText
Leit
Center

{Left=_ Center=_ Right=}

Basic DSF

Dynamic Processing

T25_Out_1

I ath Fiight
Fiter = % =] FUTB;:EM {Left=. Center=. Right=}
I o el
e} Split_2 & 4 Center
EH = I I FRiight
Volume_2 H LayouSize  {Height=8, Width=10}
B D3SP_AtoDSP_DExd -
BiquadFade B, ‘1_1 R Height 8
:ﬁ‘u = ‘width 10
u ] H BackgroundCol {EditMode=Color [white],
Mult-Biguad Editode  [] white
uilrbigua = Furtode [ ] PowderBlue
m B Configurabion
L-r CurentRate  Rated8
FIR: Filter ] ]
. — B: Loudness_1 IRkGx0uk_1
5 Band Graph... 4 [25_In_1 Stereo_Mixer_1

]
Loudness GEQ_5_1 Yolume_1

- AIC3ZS4APpBxdy_L

< ¥

InputCutput
LY} 2299 000000000040 20 0000003200044 20 0000000333000 0 4020000000000 3 0000044202000 00 3033000200000 00 & |
Interprocessor E P - - - - - _ﬁ"
Generating code for main_Rated48 . converting aszembly . aszembling . output written ta aic_main.cfg . Done HeaderText
Level Detectors
Wolume
Il [ {547,235)|
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The diagram window has the following properties which may be set in the Property Window when
the diagram window background is selected.

Layout Size — The X and Y size of the chart, in inches

Footer Text — Text to display on the footer of printed diagrams

Background Colors — Background colors for both edit and run mode

Header Text — Text to display on the header of printed diagrams

Current Rate — The current sample rate in use in the diagram. This is a drop-down list
of all the supported sample rates in the GDE. Only one sample rate can be used at a
time in the GDE at this time. This value is read-only during run mode.

When the GDE is first started, an ‘Untitled’ diagram window is displayed. If the user edits this
diagram, they are prompted to save it with a name when exiting the GDE.

3.23 Dragging Components to the Diagram

As components are dragged from the palettes on the Components Window to the diagram, they
are automatically ‘snapped’ to the grid of the Diagram Window. There is no option to turn off the
snap-to-grid, which is necessary to make the links between components draw neatly.

Once a component is dragged to the diagram, it remains selected in the diagram and the
properties for the component may be modified.

Components may not be dragged between diagrams; however, they can be moved with
Cut/Copy and Paste.

3.24 Component Help files

Each component has a help file that describes the component operation and its configuration
options. The help file is accessed by right clicking on the component and selecting help.

3.25 Connecting Components with Links

Most components have ‘ports’ located on them which may be linked to other components. Ports
are either input, output, or control. By convention, input ports are on the left side of a
component, output ports on the right side, and control ports are along the bottom.

3.25.1 Creating Links

Connecting components is achieved by drawing ‘links’ between them. A link is drawn by the
following sequence of actions
e Click on a port. The mouse cursor turns to a crosshair, and a dotted line shows the link
being created.
e Moving to another port. The mouse cursor changes to a port symbol, noting that a link
may be made. Clicking completes the link.

3.2.5.2 Link Routing
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Links are straight by default. Links may be routed by the user during the creation of the link by
clicking on any interim point where the user wishes the link to have a vertex. The example below
shows links that have been routed.

cesllsh .
B-a

Biquad_1

SAPIR_ 1

Biquad_Z

Wolume_1

Note: The original GDE specification discussed automatic routing of links by the GDE. This
feature was found to be of little value and was discarded in favor of the Link Routing described in
Section 3.2.5.2.

3.25.3 Signal Feedback

The GDE supports the creation of feedback loops thru the following mechanisms:
e Components can define ‘control’ ports that accept input. A control port, displayed along
the bottom of a component allows specialized control input to be fed into a component.

3.2.6 Moving Components and Links

Components that have links attached to them may be moved, and the links will move with the
components.

Links that have multiple vertices may be moved at each vertex, to modify the routing of the link.
Hovering over a vertex will turn the mouse pointer to a crosshair. The vertex can then be moved
with the mouse.

As discussed above, there is no automatic re-routing of links as components are moved. The
links are kept connected, but the segment connected to the component is the only segment
stretched.

3.2.7 Component Cut/Copy/Paste

Components and links may be copied and pasted on a diagram or between diagrams. Multiple
components and links may be selected in two ways:

¢ By holding down the Ctrl key and selecting components and links

e By drawing a ‘box’ around a set of components and links on the diagram.

[ ]
Links cannot be copied and pasted by themselves; however, links are copied and pasted along
with the components that they are linking.
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When components and links are pasted, the newly pasted items remain selected, to permit easy
moving of the pasted items.

3.2.8 Framework Components

Components that are framework components have special rules that relate to them.
o A framework must be the first component in a framework. Dragging/dropping any other
component before a framework is inserted will give an error.
e The framework in a diagram cannot be deleted unless all the other components are
deleted.
¢ A framework component cannot be cut, copied or pasted.

Generally, a framework component represents either a specific hardware device, such as
AIC3254, or a closely related hardware family.

3.2.9 Property Window

The Property Window supports the editing of attributes for the selected component. When no
component on the diagram is selected, the window displays the properties for the diagram as a
whole.

Properties that are read-only are shown in grey and may not be edited. Some properties are
always read-only and others are writable during edit mode and read-only during run mode.

Properties that are specific to a particular sample rate are shown in the Property Window
grouped by sample rate.
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Properties @

FH=: A
@z £

E Appearance
Fill Ciabar [ DodgeBlue
E Component Inteface
Component Interfa {Coef=0}
E Design Propemes: All B ates
|nputChannels z2

TargetFroceszor mimiDSP_A

Aliazf Mone
LabelText GEQ@_5_1
El General

E Runtime Propemes: All R ates

1_Gain 0.0
2 Gain 0.0
3 Gain -0.000000539604644 77539062
4 Gain 0.0
8 _Gain 0.0
InputChannets

3.210 Property Settings

Runtime properties can be loaded or saved using a property settings file (.set). The property
settings file contains one or more command lines with the following format:

SetProperty [component_name] [property_name] [value]

1. component_name — The name of the component. The component name is the value of
the Instanceld property.

2. property_name — The name of a property that belongs to the specified component.

3. value — The new value for the property.

The command name (SetProperty) is case-insensitive. The following are examples of valid
command lines:

Setproperty Mixer_1 Ch1_Gain 0.75

setproperty Mixer_1 Ch1_Gain 0x00800000
SetProperty StereoMux_1 MuxSelect StereoCh1
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3.2.10.1 Loading the Property Settings

The property setting can be loaded by selecting the File->Load Property Settings menu item.

This will open a Load Property Settings dialog to select the file you wish to load. The default
extension for a property settings file is “.set”.

Load Property Settings

Lool in: |lf} ProcessFlawl v| €] jl' i
J prnperties.set
Recent
e
[
Desktop

My Documents
Ity Cllznmputer
T- File: name: || w | [ Open ]
My Metwaork Files of type: | SetProperty files (" sst) w | [ Cancel ]

The GDE will parse each command line and set the property value. Any error information will be
displayed in the Output Window.

3.2.10.2  Saving the Property Settings

The property settings can be saved by selecting File->Save Property Settings. This will open a
“Save Property Settings” dialog to specify a file. All of the runtime properties that belong to the
current process flow will be saved to the file in the proper format.

This will display the “Save Property Settings” dialog.
3.2.11 Output Window

The Output Window will display any error, warning or informational messages that occur during
the operation of the GDE.
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Generating code .. azsembling ... i2c table . building image ... done.
Surmmary: O Errors

Copy
Select Al

lear

The Output Window can be cleared by right-clicking in the Output Window and selecting clear.

3.212 Pan / Zoom Window

The Pan / Zoom Window allows the user to easily move around and zoom in or out on a large
process flow diagram.

Pan & Zoom

Moving the red square with the mouse will scroll the diagram window correspondingly. Making
the red square larger or smaller will zoom in or out on the diagram window.

3.213 Resource Window

The Resource Window displays the resource usage of the current diagram. Resource usage is
usually updated after code generation; however some resource items are updated in other ways,
such as from process flow controllers when properties are modified.
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Resources [

Rezource Uzage
rnitiDSP_& coeff [words) 70 [27.34%)
minDSF_A_cycles 134 [21.46%)
minDSFP_4_cycles alloc 904 [100.00%]
miniDSP_A_data [wordsz) 158 17.63%]
ritiDSP_A_instr [wards] 134 [18.95%)
miniDSP_&_inztr_alloc [waordz] 904 [38.28%)
minDSP_D_coeff [words) 45 [17.58%]
miniD5SP_D_cycles 289 [31.97%]
miniDSP_D_cycles alloc 904 [100.00%]
minDSF_D_data [wardz] 145 [16.22%)
miniDSP_D_instr [waords] 313 [31.15%)
miniDSP_D_inztr_alloc [words] 934 [91.21%]

Values that go over 100% will display in red.

The resources shown in the resource window include:

miniDSP_A_coeff (words) - amount of miniDSP_A coeff memory in use.

miniDSP_A_cycles - number of miniDSP_A cycles used (not counting NOP instructions
used for spacing in placement algorithm).

miniDSP_A_cycles_alloc - number of miniDSP_A cycles allocated and used by the
framework.

miniDSP_A_data (words) - amount of miniDSP_A data memory in use.

miniDSP_A_instr (words) - miniDSP_A instructions in use (not counting NOP
instructions used for spacing in placement algorithm).

miniDSP_A_instr_alloc (words) - miniDSP_A instruction RAM allocated and used by
the framework.

miniDSP_D_coeff (words) - amount of miniDSP_D coeff memory usage.

miniDSP_D_cycles - number of miniDSP_D cycles used (not counting NOP instructions
used for spacing in placement algorithm).

miniDSP_D_cycles_alloc - number of miniDSP_D cycles allocated and used by the
framework.

miniDSP_D_data (words) - amount of miniDSP_D data memory in use.

miniDSP_D_instr (words) - miniDSP_D instructions in use (not counting NOP
instructions used for spacing in placement algorithm).
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e miniDSP_D_instr_alloc (words) - miniDSP_D instruction RAM allocated and used by
the framework.

Resource names ending with _instr indicate the memory used by the application code alone (as
a percentage of the total memory). While _instr_alloc indicates the memory allocated and
consumed by the given framework (as a percentage of the total memory). The difference gives
an indication of how much more application code can be added in the given framework.

Typically _instr_alloc will remain constant (except for cases where components have control
code) and _instr will increase and move closer to _instr_alloc. If control intensive code is added
in the application, it may so happen that _instr_alloc will allocate more than available in the
device even if _instr is small enough.

Resources ending with _cycles and _cycles_alloc have a similar concept to _instr and
_instr_alloc in the sense that _cycles_alloc represents the cycles allocated and consumed by
the given framework whereas _cycles represent the cycles consumed only by the application.
Even if _cycles is small compared to _cycles_alloc it may so happen that _cycles_alloc will
allocate more cycles than available in the given framework, if a component is too large to be
placed within the cycle gaps that are provided for the application.

3.2.14 Source Code Window

The GDE can display the generated assembly source code in a window named Source Code
Window.

3.215 Process Flow File Management

Process flow files are managed by the GDE in the following manner. A process flow is stored in
a .pfw file by the GDE, in a directory named the same as the .pfw file root name. The Save and
Save As dialogs in the GDE will enforce this naming as shown below.

Save Process Flow As E|

Flow Marme: Fhone

Root Directory: | C:5Program Filesh T exas | nstruments IncyPurePath Studio Part

Process flow will be gaved in C:\Program Filesh T exas [nstruments [nci\PurePath Studio Portable
Audic'MyProcezsFlows\PhonetPhone. phiw

k. l [ Cancel

All generated files from the process flow will be placed in the process flow directory. Only one
process flow diagram can be saved per directory.
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3.216 Component Interface Overview

Previously called the I>’C overview, this window will be renamed Component Interface Overview
for the miniDSP devices.

3.2.16.1 miniDSP Component Interface Overview — showing coefficient addresses and
the corresponding starting I12C page and register.

The interface to miniDSP components is coefficient memory blocks, not specific I°C addresses.
Although I°C is used to write the memory, the component is not assigned a specific I°C address
as the interface.

The window will display component name, description and the coefficient block information for
each interface. In addition, the display will show the page and register of the first 12C register
used for the interface.

Component Interface Overview

Label Dezcription Processor Coef Start Coef Length |2C Page |2C Register
Decdsn_1 AGC Contral minlDSP_& a 1 g g
Decduln_1 Walume_Contral miniDSP_A& 1 1 a 12
Decddn_1 Fine Gain ddjust minlDSP_& 2 2 8 1B
Decduln_1 Alpha miniDSP_A& 4 1 a 24
Decddn_1 1-2alpaha and engergy time minlDSP_& 5 2 8 28
Decduln_1 AGC Parameters miniDSP_A& 7 12 a 36
Decduln_1 AGCHFF nl miniDSP_A 19 1 a a4
Decduln_1 AGCHFF nl miniDSP_a 20 1 a ag
Decduln_1 AGC HFF d1 miniDSP_A 21 1 a 9z
Stereo_Miker_1 Gain values for Chl .. Chd miniDSP_D 0 4 44 a
Wolume_1 Wolume Level minbSP_D 4 1 44 24
IntE=0ut_1 DFAC Enablel miniDSP_D 5 1 44 28
It Ewut_1 Wolume_Contral minbSP_D B 1 44 a2
IntE=0ut_1 Alpha miniDSP_D 7 1 44 i
It Ewut_1 1-2alpaha and engergy time minbSP_D 8 2 44 40
IntSa0ut_1 DRC Parametears miniDSP_D 10 5 44 48
IntEx0ut_1 HFF nl minDSP_D 15 1 a4 o]
IntE=0ut_1 HFF nl miniDSP_D 16 1 44 72
IntEx0ut_1 HFF d1 minDSP_D 17 1 a4 76
Mumeric Disgplay
© Decimal O Hexadecima EXcick to ot by mkle cohs.

3.217 Sample Rate Support

The GDE allows the user to choose one sample rate from the following set of supported sample
rates:
e 8,11,16,24,32,44.1, 48, 88.2, 96, 176.4, 192 kHz

The sample rate selection is made in the Property Window when the diagram (background) is
selected. The CurrentRate property holds the set of supported rates.
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Properties

= Appearance
HeaderText
FooterText
LayoutSize
BackgroundColors
E Configuration
B SampleRates
BkHz
11kHz
16kHz
24kHz
32kHz
44.1kHz
48kHz
88 2kHz
96kHz
176.4kHz
192kHz
CunentRate

Configurabon

{Left=, Center=, Right=}

{Left=, Center=, Right=}

{Height=8. Width=10}

{EditMode=Color [White]. RunMode=Color [PowderBlue]}

{8kHz=False, 11kHz=False, 16kHz=F alse, 24kHz=False, 32kHz=False, 44.1kHz=True, 48kHz=False, 88.2kHz=False, 96kHz=False, 176.4kHz=False, 192kHz=False}

False
False
False
False
False
True
False
False
False
False
False
Rated4

The current rate is available as the property CurrentRate in any component.

3.3 PRINTING

3.3.1

Printing

The File / Print menu item will open a standard Windows print dialog box. This will permit the
printing of a diagram to any Windows compatible printer, including Adobe PDF generators.
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3.3.2 Page Setup

The File / Page Setup menu item will open the Page Setup dialog, which will allow the user to
control the printing of the diagram, including fitting the diagram to specific number of pages.

PapeSetup f'5_<|

»
e rt

Paper
Size: |Letter 85x Tlin v
Source: |:’-'-.Lrh:|maticall1_.r Select v |

Orientation: () Portrait  (*) Landscape

Marginslinches)

Left Right
Top: Bottom:

Print zoom

) Adjust to I:I % of normal size
(® Fitto shee‘l(s]l BCTOSS I::q,rshee‘t(s] down

[ 0K | [ Cancel
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3.3.3 Print Preview

The File / Print Preview menu item will allow the user to view the diagram as it would print on the
page, including headers and footers.

Print preview

& O- DO E G @ Cose

54

3.4 GENERATING APPLICATION CODE

Generating application code from a diagram is done with the Build menu. Build / Generate code
will generate application code for the current process flow.

The following actions will be performed when Build / Generate Code is selected:

o If the current diagram has never been saved, the user will be presented with a Save As
dialog.

¢ If the current diagram has been modified since it was last saved, it will be saved without
requesting confirmation by the user.
Application code for the current diagram will be generated. All errors and warnings will
be echoed to the Output Window.

e If no errors are detected during the build, a .cfg file will exist in the process flow directory
that is named with the same root name as the process flow .pfw file. If errors are
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detected during the build, no .cfg is produced, and any existing .cfg file in the process
flow directory named the same as the process flow file will have been removed.

3.41 Process Listing File

The Code Generator produces a process listing file (ProcessListingFile.txt) that includes the
following information about the process flow:

e Sample Rate information.

e Component Information — the following information is provided for each component:

e Version information

Component version
Alias information
Design properties
Runtime properties

3.5 EpiTt MobE AND RUN MODE

The GDE has a concept of Edit Mode and Run Mode.

In Edit Mode, the process flow may be modified as follows:
e Components may be added, removed and moved
e Links between components may be added, removed and moved
e Design properties may be modified
e Runtime properties may be modified

In Run Mode, the structure of the process flow (components and links) may not be modified. If
AdaptiveMode (see below) is enabled, the following may be done:
e Runtime properties may be modified

3.51 miniDSP Adaptive Mode

The miniDSP framework has two properties ADC_miniDSPAdaptiveMode and
DAC_miniDSPCAdaptiveMode that each have two settings, Enabled and Disabled.
The default setting for this mode is the Adaptive Mode

When Enabled, the following actions are made:

e Code is generated to place each processor, ADC miniDSP and DAC miniDSP, into
adaptive mode when the processor is started. The coefficient areas for both parts of
adaptive memory are initialized.

e The GDE allows runtime properties to be modified in run mode. Changes are
immediately written to the coefficient bank that is connected to the control interface. The
Build/Write State menu item and toolbar button swap coefficient banks to effect any
current changes.

When AdaptiveMode is Disabled, the following actions are made.

e Run mode does not allow properties to be modified in the GDE. The Write State menu
item and toolbar button are not enabled.

Confidential Page 64 of 80



% Texas Instruments

Graphical Development Environment User Guide

3.5.2 Codec Mode Programming

When PurePath programs the AIC3254, the AIC3254 is in a user program mode as opposed to a
user selected ROM based mode that is selected by specifying and ADC or a DAC processing
block. We accomplish much of the same functionality as we would in selecting a PRB
configuration by selecting a framework, the interpolator, decimator, and any other processing
blocks.

PurePath Studio GDE programs all of coefficient and instruction memory and sets a default
configuration in pages 0 and 1 remain. You can create a script to include your custom Page 0
and 1 register settings. PurePath will load these using Tools/ I2C Command File.

3.6 COMPONENT INTERFACES

The GDE interacts with components at runtime through component interfaces. These interfaces
are normally the same style of interface that will be used in the end application to control the
same components.

3.6.1 Component Interfaces

The miniDSP uses a component interface based directly on coefficient memory writes. This is
due to the I°C interface from the miniDSP can directly address all of coefficient memory while the
processor is running (adaptive mode only).

In order for component interfaces to operate, the application framework must have Adaptive
Mode enabled, which allows for modifications of coefficient memory during execution. If

Adaptive mode is not enabled, the GDE will not allow any changes to the target while running,
and the component interfaces, even if defined, will not be used.

3.6.1.1 Component Definition of the Direct-Memory Component Interfaces

Components define a direct-memory by defining a set of properties. A component may define up
to 16 independent component interfaces.

Each component interface has the following properties, which are defined when the component is
created.

In the diagram below, N is 1 thru 16.

Name Description

DspCoefBlockStartN Initially set to -1. The starting address of a block of coefficient memory
to be declared to hold the contents of the values transferred. This
property is initially set by the GDE and may be edited by the user, but
the user must be careful to choose memory that is available for use and
does not conflict with other components.

DspCoefBlockLengthN The length (in words) of the coefficient block of memory for the transfer.
Or 0 if no coefficient memory is used. This property is read-only.
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3.6.1.2 Component Interface assignment by the GDE

The GDE will manage the component interfaces for all components, including the allocation of
coefficient memory. The components will be assigned a component interface when they are first
placed on the process flow diagram. The user will have the option to edit the interface placement
by hand later.

3.6.1.2.1 Initialization

When a framework component is dragged and dropped onto the diagram, the GDE reads the
following property from the framework to initialize the component interface information.

Name Type Description

ComponentinterfaceStartingCoefBlock integer The first address to be used for
DSPCoefBlockStart use

3.6.1.2.2 Coefficient Memory Allocation

The GDE will manage the allocation of coefficient memory to components.  The GDE will begin
allocating coefficient blocks for interfaces starting at the address specified by the framework
property ComponentinterfaceStartingCoefBlock.

As component instances are created and removed, this block may become fragmented. The
GDE will use a first-fit allocation scheme to attempt to allocate component memory blocks, as
described in Section 3.6.1.2.3 below. The user may also modify the GDE’s allocation as
described in Section 3.6.1.2.5 below.

3.6.1.2.3 Assignment

When a component is dragged and dropped onto the diagram, the GDE will use the following
steps to assign the component interface to the component.

= Starting at the coefficient address specified by ComponentinterfaceStartingCoefBlock,
the first available coefficient memory block that is large enough will be assigned the
component. If no coefficient memory block is available, and error will be given.

3.6.1.2.4 Component Removal

When a component on a diagram is removed or aliased to another component, the following
occeurs:
= The component’s coefficient memory is marked as free in the GDE’s memory manager
and will be immediately available for use in new components.

3.6.1.2.5 Component Interface Modification by the user

After a component is dragged and dropped and has been assigned a component interface, the
user may change the location of the component interface’s coefficient memory block by modifying
the DspCoefBlockStart property for that component interface.

Making these changes should only be done by expert users, and care must be taken when
making the changes, as it is possible to inadvertently double-allocate memory blocks, causing
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unpredictable results at runtime. The Component Interface Overview Window (below) should be
used to view the end result of any user modification to ensure that it yields the expected results.

3.6.1.2.6 Component Interface Overview Window
The GDE can display the overall usage of coefficient memory for component interfaces in a

Component Interface Window. For help with the Component Interface Window see section
3.2.14.

3.7 CONFIG FILE EXECUTION

The GDE can execute .cfg config files. The format of the .cfg files is described below in Section
3.8.4 below.

3.71 Command File Execution

The following simple dialog handles config file execution.

Execute 12C command file E|

[*C command file:

C:mycorfig.cfg|

[ ] Execute on reset

) (oo ]

The GDE can execute a .cfg file immediately, or set the .cfg file to be executed after every EVM
Reset.

3.8 I1°C MEMORY ToOL

The I°C Memory Tool is available for directly reading and writing 12C registers and memory
locations.

General rules for using the MemoryTool:
1. GDE in EDIT MODE
a. Changing runtime properties will not result in any writes to the Coeff memory.
2. GDE in RUN MODE
a. If miniDSP processor is running (Start/Stop is GREEN),
i. miniDSP in Adaptive Mode.
1. Any changes to the runtime properties in GDE will get written to the Coeff buffer
that is not used by the miniDSP (e.g. BufferB)
2. If the Coeff buffer is swapped (either via the “Adaptive Mode” buffer selection
above, or the “Write State” Button in GDE)
a. BufferB will now be used by miniDSP, and BufferA will be accessible by
external Host.
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b. A peek on BufferA or BufferB will yield the same value (= new runtime value).
It seemed that GDE will automatically modify BufferA to the new value as
well. And this only happens under the condition where:

i. GDE isin RUN MODE.

ii. Adaptive Mode is enabled.

iii. Most importantly, the miniDSP processor is ‘running’ i.e. Start/Stop
button is GREEN.

c. If the miniDSP processor is not running (Start/Stop Button is RED), then this
auto modification of BufferA does not happen.

3.8.1 Peek/Poke Support

The Peek/Poke tab supports memory read and write to the miniDSP processor as follows:

e Connect — Attempt to establish a connection with a board. The MemoryTool will
automatically attempt to connect to the board on startup. If the board is not connected, the
Connect button will be shown so the user can connect the MemoryTool after connecting the
USB to the board. Allow a few seconds for Connect to process.

e Address — The address to peek or poke. This may be entered in decimal or in hex (with 0x).

miniDSP_A_CoefA, miniDSP_A_CoefB, miniDSP_A_Instr, miniDSP_D_CoefA,
miniDSP_D_CoefB, miniDSP_D_Instr — Choose the memory to peek or poke.
miniDSP_A_Instr and miniDSP_D_Instr are displayed as hex only. Therefore, the Fixed field
will not be visible for that selections.

If the miniDSP_A or miniDSP_D processor is stopped, all three memories (CoefA, CoefB, Instr)
will be available for that processor. If the processor is running (see below), only the coefficient
buffer that is not connected to the processor at this time will be available for peek/poke. No other
memory will be available.

o Peek/Poke — Button corresponding to Peek or Poke.
[ ]
o Peek
= Hex/Fixed — Peeks single address designated by Address box, returns
address value in both Hex and Fixed Point numbers.

= Series — Designate .txt file via C] to save values. Saves values from peek
beginning at address designated by Address box and by the amount of times
designated by Addr count spin control. Must not be a blank space in order to
Peek.

= Hex — Poke address based upon hex number designated by user. Disabled
unless values are filled.

= Fixed — Poke address based upon fixed point number designated by user.
Disabled when null.

= Series — Pokes series of addresses based upon file designated by user.
Must contain a valid file path in order to Poke.

e Addr Count - (Displayed only when Peek Series is chosen) Number of sequential
addresses to peek for a Peek series. This is a spin control with valid values 1 ... 999.
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Start/Stop — Starts and stops the ADC miniDSP and DAC miniDSP processor.

“# Memory Tool (Portable Audio)

Peek/Faoke | EC |
Addresz I:I Addresz I:I
Feek Fake
[ata [rata
Hex | | Hex | |
Sernies | | Sernies |
Device
St . miniDSF_4 mirmDSP_D |'.r_-,'||:3254 v|

I2C Communication Errar, Press Conneck bo atbermpk connection,

MemoryTool Peek/Poke window, when no hardware is present.

“# Memory Tool (Portable Audio)

Peek/Faoke | ELC |
Pioke

Peek.

Address | 0x0000 |

| minDSP_t_CoefB |

Address  [0x0000] | minDSP__Coeff + |

|||‘--1'I v|

Data Data
@ Hew/Fixed |00-00-00 | ® Hex
| M1 % | O Fired
() Series | () Series |
Start/Stop Adaptive Mode
miniDSP_A miniDSF_D

=) @

| minDSP_&_Cosfé, | | minDSP_D_Coefd, v

I2C Communication Successul,

Dizconnect
—

MemoryTool Peek/Poke window after Connecting, when hardware is present.
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“# Memory Tool (Portable Audio)

o0&

Peek/Faoke | EC |

Addreszs I:I

Feek Fake
[ata [rata
Hex | | Hex |
Sernies | | Sernies |
Start/Stop Adaptive Mode
[ miniDSP_A [] miniDSP_D

= @

ADC and DAC processors running. ..

Dizconnect

MemoryTool Peek/Poke window in Connected state, when miniDSP processors are not in

Adaptive mode and are running.

“# Memory Tool (Portable Audio)

-EX

Peek/Faoke | EC |

Peek, Poke
Address  |0x0000 | | minDSP_b_Instr v Address |0x0000| | minDSP__Inst |
Poke
Data Data
@ Hew/Fived |00-00-00 | @ Hex | -- |
(M1~

) Series |

| () Series

Start/Stop

Adaptive Mode

M1 w| OFived |

[ miniDSP_4 [] minDSP_D

= @

ADC and DAC processors stopped. ..

MemoryTool Peek/Poke window in Connected state, when miniDSP processors are not in
Adaptive mode and are not running.
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3.8.2 Peek/Poke Support in Adaptive Mode

Adaptive mode — Place the miniDSP_A or miniDSP_D processor into adaptive mode. There are
two identical coefficient memory buffers, A and B. When the miniDSP processors are running
only one is accessible to the I2C interface while the other is accessible by the miniDSP. Once in
adaptive mode, the drop-box may be used to change the current coefficient bank that is in use by
the processor. The bank not in use by the processor will be shown in the Peek and Poke section
and addressable by the user. Adaptive mode is the default configuration for the AIC3254.

“# Memory Tool (Portable Audio)

Peek/FPoke |
Peek, Poke
Addreze | 0=0000 miniD5P_& CoefB  w Addrege | 0=0000 miniD5P_4_CoefB  «
Data Data
(%) Hex/Fixed |00-00-00 (%) Hex
M1 % | (O Fised [ NI
) Series ) Series
Start/Shop Adaptive Mode
. miniDSF_A miniDSP_D
minDSP_aA_Coefd w miniDSP_D_Coefd, |«
rasdy

MemoryTool Peek/Poke window when miniDSP_A and miniDSP_D are in Adaptive mode.

The Adaptive mode control at the bottom middle of the dialog shows that the miniDSP processors
are both running out of the CoeffA buffers. Therefore the CoeffB buffers are available for
Peek/Poke operations. Any data from a Peek operation is from the currently unused CoeffB
buffer. Likewise, any data written to by a Poke operation will go to the CoeffB buffer. This data
will not become active for the miniDSP processors until the buffers are swapped.

Adaptive mode buffer swapping occurs automatically in the default GDE configuration. This
action is controlled by the Auto WriteState option found on the GDE Tools menu, Options dialog,
Target tab. This option is enabled by default and will swap the Adaptive buffers every 100ms, as
shown below. If this option is disabled, the buffers may be swapped manually by using the Write
State command on the Build menu of the GDE.
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Options E'
Display | Buid | Tarost |

Target Connection

Auto wiiteState

WiriteState Delay [ms]

[ ]9 ] [ Cancel

We can toggle which Coefficient buffer (A or B) is displayed by selecting it in the drop-down box,
as shown below:
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* 4" Memory Tool (Portable Audio) :||:,[X|
Peek/Faoke | EC |
Peek, Poke
Address  |0x0000 | | minDSP_A_CoefB + | Address 040000 | minDSP_A_CoefB v |
Poke
Data Data
@ Hex/Fived |00-00-00 | @ Hex | - |
| |[M1 % OFised | M1 |
() Series | | () Series | |
Start/Stop Adaptive Mode
miniDSP_A&, miniDSP_D
-Stu:up
- . miniDSP_A_Coeft w |miniDSF‘_D_EDef.-’-'-. w
rnr'u[il SP A Coefd,
Ready |ITIII"IIDSP A CoefB |

3.8.3 12C Read/Write Support

*« Memory Tool (Portable Audio) :”:.[X|
Peek/Poke |}

ReadMwrite
[rata |
Page |IZI |[ Bead H wirite ]

Registers III = EI

Ewecute FC Command File

[2C command file;

| [ E=TN

The I°C tab supports general I°C reading and writing. The interface is as follows:
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e Connect — Attempt to establish a connection with a board. Allow a few seconds after
reconnecting device before using Connect.

o 0Ox).

o Page — The I12C register page (0 — 255), may be entered as decimal or hex (with 0x)

o Registers — User designated register start and end. If user enters 0 — 0, 1 byte will
be read. The MemoryTool reads consecutive 12C registers.

o Data - Hex data, separated by dashes. The number of bytes displayed is set by values
in Registers miniDSP supports up to 24 bytes.

e Read - Perform an I°C read.

e Write — Perform an I°C write.

e Execute 12C Command — Executes an 1°C Command File.

3.84 12C Command File Support for miniDSP

A script is simply a text file that contains data to send to the serial control buses. The scripting
language is quite simple.

Each line in a script file is one command. There is no provision for extending lines beyond one
line. A line is terminated by a carriage return.

The first character of a line is the command. Commands are:
Set interface bus to use

i

r Read from the serial control bus (optionally compare with a given value)
w Write to the serial control bus

# Comment

b Break

d Delay

The first command, i, sets the interface to use for the commands to follow. This command must
be followed by one of the following parameters:

i2cstd Standard mode I°C Bus

i2cfast Fast mode I°C bus (default)

spi8 SPI bus with 8-bit register addressing

spi16 SPI bus with 16-bit register addressing

gpio Use the USB-MODEVM GPIO capability

For example, if a fast mode I°C bus is to be used, the script would begin with:
i i2cfast

At this time, only the i2cfast interface mode is be accepted and used. Any other interface
will be an error. If no 'i' command is given, i2cfast is assumed.

No data follows the break command. Anything following a comment command is ignored by the
parser, provided that it is on the same line. The delay command allows the user to specify a time,
in milliseconds, that the script will pause before proceeding.

Note: UNLIKE ALL OTHER NUMBERS USED IN THE SCRIPT COMMANDS, THE DELAY
TIME IS ENTERED IN A DECIMAL FORMAT. Also, note that because of latency in the
USB bus as well as the time it takes the processor on the USB-MODEVM to handle
requests, the delay time may not be precise.

A series of byte values follows either a read or write command. Each byte value is expressed in
hexadecimal, and each byte must be separated by a space.
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The first byte following a read or write command is the I°C slave address of the device (if I°C is
used) or the first data byte to write (if SPI is used—note that SPI interfaces are not standardized
on protocols, so the meaning of this byte will vary with the device being addressed on the SPI
bus). At this time, the P’C slave address will be read and ignored by the scripting. The Fc
address is defined by the interface software.

The second byte is the starting register address that data will be written to. Following these two
bytes are data, if writing; if reading, the third byte value is the number of bytes to read,
(expressed in hexadecimal).

For example, to write the values OxAA 0x55 to an I°’C device with a slave address of 0x90,
starting at a register address of 0x03, one would write:

#example script
i i2cfast

w 90 03 AA 55
r90 03 2 AA 55

The read command can be given in two forms. Given just an address and length, the read
occurs and nothing is done with the result. Given an address, length and data, the read occurs
and the data is compared with the given data that follows the read. If more data is given than the
count, the extra is ignored, if less data is given, only the given data is used to compare. If the
comparison fails, the script is halted with an error.

This script begins with a comment, specifies that a fast I°C bus will be used, then writes OxAA
0x55 to the I°C slave device at address 0x90, writing the values into registers 0x03 and 0x04.
The script then reads back two bytes from the same device starting at register address 0x03 and
compares the values with AA 55.

Here is an example of using an SPI device that requires 16-bit register addresses:

# setup TSC2101 for input and output

# uses SPI16 interface

# this script sets up DAC and ADC at full volume, input from onboard mic

#

# Page 2: Audio control registers

w 10 00 00 00 80 00 00 00 45 31 44 FD 40 00 31 C4

w 13 60 11 20 00 00 00 80 7F 00 C5 FE 31 40 7C 00 02 00 C4 00 00 00 23 10 FE 00 FE 00

If there are breakpoints in the script, the script will execute to that point, and the user will be
presented with a dialog box with a button to press to continue executing the script. When ready to
proceed, push that button and the script will continue.

Here an example of a (partial) script with breakpoints:

# setup AIC3xxx for input and output
# uses 12C interface

i i2cfast

# reg 07 - codec datapath

w 30 07 8A

r 3007 1

d 1000

# regs 15/16 - ADC volume, unmute and set to 0dB
w 30 OF 00 00
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r 30 OF 2
b

This script writes the value 8A at register 7, then reads it back to verify that the write was good. A
delay of 1000ms (one second) is placed after the read to pause the script operation. When the
script continues, the values 00 00 will be written starting at register OF. This output is verified by
reading two bytes, and pausing the script again, this time with a break. The script would not
continue until the user allows it to by pressing OK in the dialog box that will be displayed due to
the break.

3.9 GDE OPTIONS

The Options dialog is used to set GDE options. All GDE options are persisted on the user’s PC.
Persisted settings may be cleared by running the GDE with a /clean switch.
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3.9.1 Display Tab

The display tab supports setting the grid size, displaying components in the palette in one column
or multiple columns and turning the hexadecimal display of Fixed Point and Integer properties on
and off.

Options E'

: Dizplay | Build || Target

Grid Size:

[] Dizplay multi-column component palette

[] Hexadecimal Dizplay

(] 4 ] [ Cancel
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3.9.2 Build Tab

The Build tab sets the options for building applications.

%)

Options

Diigplay |
A|C tzzembler
[] Show Aszembler warmings

Additional Options

Part " arnings
Unconnected input ports: | Dizplay warming meszage W |
Unconnected output ports: | Dizplay warming meszage W |

Code Generation
[] Generate Device Driver Interface
Set TargetProceszor bazed on component location
tultiple Configurations and Sample Rates
{(*) Generate complete applications

(") Generate application patches

(] 4 ] [ Cancel

o DSP Assembler Options — Choose whether assembler warnings are shown in the
Output Window. Additional options to send to the DSP Assembler. This may be used to
specify /Target options to support additional chipsets in the GDE.

e Port Warnings — Set the desired behavior of the GDE when an unconnected input port
or output port is found in the diagram during code generation.
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3.9.3 Target Tab

The Target tab sets the options for target connections.

%)

Options

Target Connection

Auta WwhiteState

WiiteState Delay [mz]

(] 4 ] [ Cancel

3.10 ONLINE HELP

The GDE has online Help available from the Help / Index menu item or from the F1 key at any
time.

Each component has a help File that is accesses by right clicking on the component and
selecting help.

3.11 SuUPPORTING MULTIPLE TARGET CHIPSETS

Support for multiple target chipsets in the GDE is driven by the components and the application
framework. Each application framework defines a TargetType attribute.
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Each component also defines a list of TargetType attributes that list all of the target types for
which the component is valid. The special target type ‘Any’ will match with any framework type.

3.12 COMPONENT LIBRARY
Components in the GDE are stored in a Component Library.

3.121  System Component Library

The system component library is located in the GDE installation area in a directory named
ComponentLibrary. This area holds components that are shipped with the GDE and third party
components that are added later to the GDE.

3.12.2 User Component Library

A user component library is located in the GDE installation area in a directory named
UserComponentLibrary.

3.12.3 Component Cache

Prior to using components, the GDE unpacks components from the System Component Library
and User Component Library to a Component Cache. On GDE startup, any component whose
.zip file in the component library is newer than the component in the component cache is
refreshed in the component cache.

Starting the GDE with the /clean switch clears the component cache.

If the same named component exists in the System Component Library and the User Component
Library, the component from the User Component Library is used.

If the same component exists with different version numbers, both components are unpacked into

the Component Cache, however, only the ‘latest’ component, as defined by a lexical comparison
of version number, is loaded into the Component Palette.

3.13 PROCESS FLOW CONTROLLERS

The GDE communicates to components on the EVM during run mode via the I°C interface. The
GDE exports an IProcessFlowController interface which may be implemented by a DLL to
provide component-specific 1°C control.

3.14 Porup GUIs

The GDE provides an interface for specialized popup GUIs to be built to edit the properties of a
component. One example is the BiQuad filter designer GUI. Popup GUIs implement the IPopUp
interface defined in the GDE.
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