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1) Introduction

This technical manual highlights the performance, benefits, and design considerations of a 400W
(200W Stereo) Class-D Amplifier and companion Switched-Mode Power Supply (SMPS) with
PFC. The high-performance Class-D Stereo Amplifier is configured to allow for both ‘open-loop’
and ‘closed-loop’ operations, with various standard Audio Source Inputs. The Class-D Output
Stage of the Audio Amplifier is implemented with 100V GaN enhancement mode HEMT (E-HEMT)
devices. The SMPS is controlled by advanced digital control methods coupled with 650V GaN
enhancement mode E-HEMTSs. This fanless design solution achieves extremely high efficiency.
It has high power density, reliable start-up, high efficiency, no heat sinking, low THD, and low
EMIL.

The latest generation Renesas D2Audio 24-bit, 300MHz Digital Control Processor with embedded
Digital Signal Processor (DSP) facilitates solutions that leverage the performance benefits of the
‘open-loop’ and ‘closed-loop’ topologies. This Amplifier design implements both ‘open-loop’ direct
PWM control with programmable dead-time adjustment and PWM DAC-driven ‘closed-loop’
control with optimized and fixed dead-time to provide the optimum trade-off between efficiency
and performance over a wide operating range. The D2Audio DAE-3 integrated hardware
accelerators and PWM Modulation engine allow the switching control and Fault recovery to be
implemented in hardware and allow MCU resources to be utilized for low-frequency control,
housekeeping, and user interface functionality. In this reference design, Renesas’ D2Audio DSP
uses less than 25% of its available MIPs, including all processing, optimization, and protection
features.

GaN Systems’ E-HEMTs are implemented in both the Class-D Amplifier and the SMPS design
with patented Island Technology® cell layout to reduce the device size and cost while delivering
substantially higher current and better performance than other GaN devices. GaNPX® packaging
product GS61008P enables low inductance and thermal resistance in a small package. The PDFN
package products, GS-065-030-2-L and GS-065-011-2-L, offer low junction-to-case thermal
resistance. Both devices provide exceptionally low total Gate Charge, Qg, and Output
Capacitance, Coss, resulting in low switching losses and providing very high efficiency.

The GaN Systems GS-065-030-2-L and GS-065-011-2-L transistors, implemented in the SMPS,
are bottom-side cooled 650V E-HEMTSs that are easy to drive from standard PFC and LLC
Controllers, using the simple EZDrive® circuit illustrated below.
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Figure 1. 1 EZDrive® GaN E-HEMT Gate Drive Circuit
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The GaN Systems’ EZDrive® circuit is a low-cost, easy way to implement a GaN E-HEMT Drive
circuit. It is adaptable to any power level, switching frequency, and LLC and/or PFC Controller.
The EZDrive® circuit provides design control for the optimization of efficiency and EMI. The
EZDriver® circuit allows the use of a standard MOSFET Controller with an integrated Driver to

drive GaN Systems’ E-HEMT devices.

The GaN Systems GS61008P, implemented in the Class-D Amplifier, is a bottom-side cooled
100V, 90A E-HEMT that can be easily driven directly from a variety of GaN Drivers. The Driver
used in this Class-D Amplifier design is the Texas Instruments LM5113 Half-Bridge GaN Driver.
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Figure 1. 2 Class-D Amplifier GaN Gate Drive Circuitry

1.1 Solution Overview

This reference design provides the basis for a complete Stereo Class-D Audio Amplifier design

achieving:

- 200W per Channel into 8 ohms
- 300W per Channel into 4 ohms
- 400W Continuous Output Power

- Power can be easily scaled by providing proper heatsinking and thermal management

- Full load efficiency > 96%

- Low THD+N < 0.03% can be further optimized in product development

This reference design provides the basis for a complete LLC Power Supply design, with Power

Factor Correction (PFC), achieving:

- Universal AC line input voltage (85 V - 264 V)
- +/-32 Vpc Regulated Output Voltage

- 400W Continuous Output Power

GS-EVB-AUD-BUNDLE2-GS TM Rev.211125
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Power can be easily scaled by redesigning the magnetic components and providing
proper heatsinking and thermal management
Full load efficiency > 90%

Solution Benefits

Fanless, self-powered (from AC Line Input) design with no external DC supplies required
Minimal external components due to high level of integration with D2Audio
Controller/DSP

High efficiency across a wide load range is achieved using GaN E-HEMTs and advanced
control techniques

Easily scaled to higher power with Magnetics and GaN device selection

Renesas D2Audio DAE-3 Digital Control Processor

24-bit Fixed-Point DSP with 40K Words of Data RAM and 16K Words of Program RAM
On-chip Hardware Accelerators, Asynchronous Sample Rate Converters, Fault Recovery
and Protection Systems, and Multiple Clock Domains provide for a graceful performance
while supporting switching frequencies up to 768kHz

Integrated high-performance PWM Engines support both ‘Direct Drive’ of Open-Loop
architectures and high-performance PWM DACs to eliminate the need for external DACs
to drive the Closed-Loop architectures

On-chip low-jitter PLL allows for extremely low noise performance while eliminating the
'jitter’ from relatively poor external audio sources

Variable frequency control minimizes EMI/RFI vs. fixed frequency PWM method
Adaptive and programmable control of Dead-band timing to optimize audio and EMI/EMC
performance

Communication via SPI and 12C Ports for control flexibility

GS61008P 100V, 90A E-HEMT

GaNPx® packaging enables low inductance and thermal resistance in high power density
applications

Easy gate drive requirements (0 V- 6 V)

Transient tolerant gate drive (-20 V/ +10 V)

Very high switching frequency (> 10 MHz)

Bidirectional current flow

Zero reverse recovery loss

GS-065-011-2-L 650V, 11A E-HEMT and GS-065-030-2-L 650V, 30A E-HEMT

8x8 mm PDFN package offers low junction-to-case thermal resistance in high power
density applications

Very high switching frequency (> 1 MHz)

Increased creepage distance

Better cost-performance
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- Easier dual source design for customers
- JEDEC Qualification for consumer, enterprise, and industrial applications

(b)
Figure 1. 3 (a) GS61008P (b) GS-065-011-2-L (c) GS-065-030-2-L

2) Design Example

The GaN Systems Evaluation Platform provides a complete GaN-based Audio System solution.

GaN E-HEMT
+/- HV Power Stereo Class-D
Supply Connection Amplifier

IECAC
Line Cord

GaN E-HEMT SMPS

Figure 2. 1 Complete GaN Systems Audio Amplifier Platform

The Evaluation Kit Bundle includes both a high-efficiency GaN-based LLC SMPS with PFC and
a high-performance, high-efficiency GaN-based Class-D Stereo Amplifier. All discrete power
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devices are implemented as GaN Systems’ E-HEMTSs, allowing for the best possible trade-offs
between efficiency, EMI/EMC performance, and audio performance.

The SMPS is shown below, with all major components highlighted and described.

Common-Mode AC Line
AC Line Filter Connector

+/- HV Split-Rail
Output

LLC Half-Bridge

Figure 2. 2 GaN-based LLC SMPS w/PFC

The SMPS includes all required components and subsystems for a complete and compliant
High-Voltage Power Supply. The SMPS PCBA provides a “Universal Input”’ Front-End with PFC
and a Half-Bridge LLC Back-End for the highest efficiency in the smallest physical size.

1) AC Line Input Filter
a) Dual Common-Mode Choke
b) EMI/EMC Filter
c) Fuse
2) Parallel Diode Bridge
3) Universal Voltage Power Factor Correction (PFC)
a) NCP1654-133kHz PFC Controller
b) Single GaN Systems GS-065-030-2-L E-HEMT
C) EZDrive® Circuit
d) 8A, 500uH PFC Inductor
4) Regulated LLC Resonant DC/DC Converter
a) NCP1399 LLC Controller
b) GaN Systems GS-065-011-2-L E-HEMT Half-Bridge
C) LLC Transformer w/Integrated Inductor
d) Full-wave Output Bridge
e) +/- 32VDC Split-Rail Output
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The Stereo Class-D Amplifier is configured as a Dual Bridge-Tied-Load Output Topology to
allow for the highest possible Power Output with the lowest possible Voltage Rails and allow for
a Ground-Referenced Output (no DC Level on + or — Outputs).

The Stereo Class-D Amplifier provides a variety of the standard Audio Source Inputs, which are
selectable with an on-board MCU:

1) Coaxial Digital (S/PDIF)

2) Optical Digital (TOSLINK — S/PDIF)
3) Stereo RCA Phono Analog

4) 3.5mm Stereo Analog

Configuration Control Switches BUlbuLEilt )
* Input Select (Optical, Coaxial, RCA, 3.5mm) utput Filter (x2}
* _Amplifier Configuration (Open-Loop, Closed-Loop) 1 Channel #1
] ! s ) Left Channel

Optical S/PDIF

Coaxial S/PDIF

) o [
[ Master

Volume ( l S .

Stereo Analog

Aux Stereo Analog

__,| Power Supply
‘ Connector

i

Bl

e

» “‘ +/-HV, Ground
< Channel #2

Right Channel

GaN Systems
SCAMP7 Power Stage (x2)

DAE-3 Qutput (x2

Figure 2. 3 Stereo Class-D GaN E-HEMT Audio Amplifier Reference

The Amplifier PCBA provides a universal Evaluation Platform for Open-Loop and Closed-Loop
GaN Systems Audio Amplifier configurations for measured and listening performance
assessment and comparison.
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3) Evaluation Board Test Bench Set-up and Configuration

Do not leave the Evaluation Kit powered
when unattended.

High Voltage! Electric shock is possible when
connecting board to live wire. Board must be
handled with care by a professional.

For safety, use of isolated test equipment with
overvoltage and overcurrent protection is highly
recommended.

> >

Hot surface! Contact may cause burns.
Do not touch!

The following procedure should be used to Set-up and Configure the Basic GaN Systems
Evaluation Board for assessment and comparison:

High-Performance Set-up

1) Connect the desired Audio Source Input to the corresponding Audio Input
Connectors

Coaxial Digital RCA Input (Default)
Optical Digital TOSLINK Input
Left/Right Analog RCA Phono Inputs
3.5mm Stereo Auxiliary Analog Input

2) Connect the corresponding Audio Input Cable to the Audio Source (or Pre-Amp)

3) (If not already connected) Connect the GaN Systems SMPS to the GaN Systems
Amplifier with the Supplied Cables (+/-32VDC supplied)

4) Connect the AC Line Adapter to a Standard AC Line Cord
5) Plug the AC Line Cord into a ‘Switchable’ AC Line Input or Multi-Outlet Strip

6) Connect the GaN Systems Amplifier Left and Right Loudspeaker Outputs to the
Loudspeaker of Choice

NOTE: While both Loudspeaker Outputs are Ground-Referenced, NEITHER is connected to
Ground. DO NOT CONNECT EITHER OF THESE LOUDSPEAKER OUTPUTS TO ANY
SYSTEM OR TEST EQUIPMENT GROUND!!

7) Power On the +/-32VDC SMPS

8) Using the “Input Select” Switch, select the desired Audio Source Input

9) Rotate the Volume Control Knob ‘Counter-clockwise’ a couple of complete rotations
10) Using the “Open-Loop/Closed-Loop” Switch, select the desired Configuration

GS-EVB-AUD-BUNDLE2-GS TM Rev.211125 © 2021 GaN Systems Inc www.gansystems.com 10
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11) Play Audio Source

12) For Connecting to Audio Canvas IIl and Controlling the Audio Signal Flow and
Hardware, please refer to Appendix A and Appendix B

CRITICAL NOTE: When using Audio Canvas lll, DO NOT CHANGE any of the
Audio Signal Flow, as it will result in a corresponding change in the Register Set
API, which the on-board MCU uses. This could potentially render any or all of the
on-board controls unusable, or at a minimum - with unexpected results. The
same is true of any Hardware Settings that involve functionality. This could also
perturb the Register Set APl and affect MCU control operation.

However, any Parameter in the Audio Signal Flow and Parameter in the Hardware
Settings can be changed without fear of altering the Register Set APl. One way to
determine if the Register Set APl has been changed is to view the Register Set
‘plug-in’ and check to see if any of the latter Parameter Locations have moved or
shifted from the ‘default’ locations.

4) Evaluation Board Test and Validation

The initial Evaluation Boards were tested and validated using industry-standard
measurements, with recognized techniques and equipment. The Test Bench was set
up with the following equipment for bring-up, test, and validation:

Audio Precision AP2700 System Two Cascade W/AES-17 Filter
Audio Precision AUX0025 Passive Output Filter

The standard set of industry performance and validation tests were run using this Test
Bench.

Performance Specification Testing
Power Output (200W into 8 ohms)

Performance Characterization Testing
THD+N vs. Power/Level
THD+N vs. Frequency
Frequency Response (8-ohm, 4-ohm)
Limited by Audio Precision AES-17 Brick-Wall Filter
Noise Floor (SNR)
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5) Base Test Results and Characterization

The following are the results of the initial Characterization performed on the Class-D
Amplifier platforms. Unless otherwise noted, the Characterization was conducted under
the Power Supply conditions that allow for the specified Target Market specification of
200W/8-ohms. This requirement resulted in Power Supply Voltage rails of +/-32VDC.
This selected Power Supply definition provides up to 200W of clean power into 8 ohms
(as captured in Figure 5.1 below).

10 I I } } = | 200
I I : : — 1%
5 |-100
200W/8 ohms B
I 50
o,
) THD+N @ < 0.3% -
1 | | ! ! | 20
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os N ~—] A 10
: Open-Loop: THD+N < 0.25% 7 \‘ -
5
Closed-Loop: THD+N < 0.004% U ——
0.2 - =S
/ = 2
% 0.1 w
= : 1
0.05 = B
= - 500m
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| I 200m
001 = —
I—100m
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o.001 LLLLLLLLL LR R L T gy
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Sweep Trace Color Line Style Thick Data Axis  Comment
1 1 Magenta  Solid 1 AnIr.THD+N Ratio Left  Ch1, Open Loop
1 2 Magenta  Solid 1 AnirLevel A Right
2 1 Green Solid 1 AnIrTHD+N Ratio Left  Ch2 Open Loop
2 2 Green Solid 1 Anir Level A Right
3 1 Blue Solid 1 Anir THD+N Ratio  Left Ch1, Closed Loop
3 2 Blue Solid 1 AnirLevel A Right
4 1 Red Solid 1 AnIrTHD+N Ratio Left ~ Ch2 Closed Loop
4 2 Red Solid 1 AnirLevel A Right

02 - THD vs Level @ 1kHz - SPDIF.at27

Figure 5. 1 THD+N vs. Power into 8 Ohms @ +/-32VDC

From the THD+N vs. Level (Power) plot, it can be readily determined that the low signal-
level THD performance for the Open-Loop Amplifier exceeds the Closed-Loop
approach. This is mainly due to the increased Noise contribution of the Feedback and
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can easily be understood by comparing this snapshot to the Noise Floor performance
illustrated below in Figure 5.3.

As the audio signal level increases, and hence the output power increases, the benefit
of the Closed-Loop architecture is evident. However, the THD+N of the Open-Loop
architecture compares very favorably, mainly due to the excellent switch characteristics
of the GaN EE-HEMT in the Output Stage. By using an Open-Loop architecture to
tightly control the Dead-band timing, near Closed-Loop THD performance can be
achieved.

This is also readily perceived in the THD+N vs. Frequency plots below. The increase in
THD+N with the Open-Loop architecture and at the lower frequencies is mainly due to
the lack of Power Supply rejection and the contribution to the system-level performance
by the SMPS.

! AP
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1 1 Magenta  Solid 1 AnIr THD+N Ratio  Left  Ch1, -9dBFS In, 29.26W Out 8-Ohms Open Loop
2 1 Green Solid 1 AnIr THD+N Ratio  Left  Ch2, -9dBFS In, 29.25W Out 8-Ohms Open Loop
3 1 Blue Solid 1 Anir THD+N Ratio Left  Ch1, -9dBFS In, 29.21W Out 8-Ohms Closed Loop
4 1 Red Solid 1 Anir, THD+N Ratio Left  Ch2, -9dBFS In, 29.31W Out 8-Ohms Closed Loop
04 - THD vs Freq - SPDIF at27
Figure 5. 2 THD+N vs. Frequency
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However, as with the THD+N vs. Level measurements, the Open-Loop architecture very
quickly approaches the performance of the Closed-Loop architecture in the upper-mid-
range.

a5E
-40% .
E / Noise Floor
45E
g / Open Loop: >117dB
S0E / Closed Loop: >105dB
_555 —
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Sweep Trace Color Line Style Thick Data Axis  Comment
1 1 Magenta Solid 1 Anir. THD+N Ampl  Left  Ch1, -115.7dBrA Open Loop
2 1 Green Solid 1 Anir THD+N Ampl  Left  Ch2, -116.4dBrA Open Loop
3 1 Blue Solid 1 Anir. THD+N Ampl  Left  Ch1, -105.8dBrA Closed Loop
4 1 Red Solid 1 Anir THD+N Ampl  Left  Ch2, -105.9dBrA Closed Loop

03 - Noise Floor - SPDIF.at27

Figure 5. 3 Noise Floor

As mentioned above, this huge (12dB) difference in Noise Floor ultimately affects the
low-signal-level performance of all audio measurements.

6) Conclusion

In summary, this Reference design provides the basis for customers to quickly develop a
complete Class-D Amplifier design and companion Power Supply design, including
heatsinking, thermal management, and appropriate operating points.
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7) Appendix

This Section captures the methodology and procedures for connecting to a DAE-3
Controller-based platform, launching Audio Canvas lll, Version 3.2.6. It also includes a
capture of the Schematics of both the GaN-based Class-D Amplifier and the GaN-based
SMPS.

7.1  Audio Canvas lll Installation

It is critical that Version 3.2.6 of the Audio Canvas Il Control Surface GUI be installed
and used for this described procedure.

For “first time” installation of Audio Canvas lll, refer to Appendix A of this document.
For “first time” attachment to D2Audio Hardware, refer to Appendix B of this document.
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Appendix A
First-Time Installation of Audio Canvas Il

To install Audio Canvas lll for the first time on a PC/Laptop, please follow this
procedure.

1. Uninstall any previous or earlier versions of Audio Canvas

2. Unzip the Audio Canvas Version 3.2.6 File to a convenient location on your
PC/Laptop

3. From the Audio Canvas lll Folder, locate the “Setup” program in the
“InstallerDisk_Std” Folder as shown below in Figure A1. When installing under
Windows 8 or Windows 10, right-click on the “Setup” program and select “Run as
Administrator” as in Figure A2. If asked whether you wish to continue with the
installation, select “Yes.”

= | B 3
(. )» v Computer » Local Disk (C) » Audio Canvasl » Canvas_3.2.5 » InstallerDisk _Std » - |+ Search InstallerDisk_Std ol
it B +
Organize « ﬂ Open = Print Burn Mew folder 4= - E] l@’\
¢ Favorites Mame Date modified Type Size
Bl Desktop = . AtmelDriver 10/1/20127:39 PM  File folder
& Downloads E AudioCanvaslll Q56 v3.1.0 3/5/2012 4:21 AM Adobe Acrobat D... 108 KB
. Dropbex b E AudioCanvasll_User Guide v31.0 3/5/2012 4:26 AM Adobe Acrobat D... 6,721 KB
] Recent Places (& setup 9/12/20121:29 PM  Application 7,791 KB
| version 9/12/2012 4:10 PM Text Document 1KB
4 Libraries
3 Documents
rJ’. Music
|| Pictures
> E Videos -
B version Date modified: 8/12/2012 4:10 PM Date created: 10/1/2012 7:39 PM
Text Document Size: 41 bytes
Figure Al: InstallerDisk_Std Folder Contents
- =[5 )
@Qv‘ » Computer b LocalDisk (C) » AudioCanvas Il » Canvas 325 » InstallerDisk Std » ~ [ ¢ [ Search InstallerDisk_Std )
Organize »  [@ Open  Bum  New folder = 0 @
— 4 Name . Date modified Type size
B Desktop AtmelDriver 10/1/2012 7:39 PM File fold:
8 Downloads E] AudioCanvaslll_QSG_v3.1.0 3/5/2012 4:21 AM A 108 KB
Dropbox E] AudioCanvaslll_User_Guide v31.0 3/5/2012 4:26 AM A 721 KB
%] Recent Places @ sety 4239012130 PM  Application 7,791 kB
] ver| o )12 4:10 PM Text Document it 1KB
5 Libraries § R g
[ Documents T compatibility
o Music G Includein EaseUS Todo Backup
[&] Pictures '
Videos C s
& Homegroup D[ Winzip
@8 Protect conti ly
‘i. Computer Restore previ
& Local Disk (C)
a My Book (F) L Sendto
59 Volume_2 (\Media_Server 2) (1) cut
58 Volume_1 (\\Media_Server_2) (V:) Copy
S5 Volume_2 (\Med
9 Volume_3 (\MEDIA_SERVER) (<) Create shortcut
5# Volume_1 (\\Media_Server_2) (Y:) Delete
Rename
S Network Norton File Insight
iy setup Date modifiec: 9/12/20121:20 PM Date ¢f Properties.
({.ﬂ Application Size: 7,60 MB
. . - . “ s L]
Figure A2: Right-Click and Select “Run as Administrator
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4. The “Welcome” Screen will appear

-

{1 Canvas Setup

| S |

Welcome to the Canvas Setup
Wizard

This wizard will guide you through the installation of Canvas.
It is recommended that you dose all other applications
before starting Setup, This will make it possible to update
relevant system files without having to reboot your

computer,

Click Next to continue.

[ Mext = ] | Cancel |

LFigure A3: Audio Canvas lll Installation “Welcome” ScreenJ

5. Select “Next”
6. The License Agreement will be displayed

-

-
(1 Canvas Setup . - - [ = ihI
License Agreement P
Please review the license terms before installing Canvas. { ¢ 7
Press Page Down to see the rest of the aareement.
I5(]!——I"|"a'.-5.F‘\E AND ANCILLIARY MATERIAL LICENSE AGREEMENT -
Important- Read carefully
This is a legally binding agreement between Intersil Corporation, for itself and its
subsidiaries and affiiates (collectively "Intersil™) and You ("fou®). In return for acguiring
a license to use the software (Software”), and related documentation andfor hardware
pravided by Intersil (collectively “Ancillary Material™), You agree to the following terms
and conditions.
1. Grant of License. -
If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Canvas.
[l | < Back |[ I Agree ] | Cancel
.

Figure A4: Audio Canvas Il License Agreement
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7. Select “| Agree”
8. Select the Components for Installation and Click “Install”

(71 Canvas Setup ° - - [ = -Zhl

Choose Components P
Choose which features of Canvas you want to install, k ¢ ’

Check the components you want to install and uncheck the components you don't want to
install. Click Install to start the installation.

Select components to install: Description
DAE-1Plug-in

DAE-3 Plug-in
DAE-3HT Plug-in
DAE4EVALZ B Flug-in
DAE-6 Plug-in

Space reguired: 11.0MB

tl | < Back H Install ] | Cancel |

i:igure A5: Audio Canvas Ill Component “Plug-in” Selecti(;n

9. This completes the Audio Canvas Il Setup

- i
(i) Canvas Setup . - - u_‘—J‘:' ——

Completing the Canvas Setup
Wizard

Canvas has been installed on your computer.

Click Finish to dose this wizard.

Figure A6: Successful Installation Screen

10. Select “Finish” to complete the Installation
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Appendix B

First Time Attachment to Hardware (or SCAMP7 Dongle)

After installing the Audio Canvas lll Control Surface GUI programs and enhancements,
the SCAMP-7EVALZ or SCAMP-8EVALZ USB programming/tuning “Dongle” can be

attached to the PC USB Port using the following procedure. This same procedure is
used when connecting directly to any D2Audio ‘Target Hardware’ (Customer Board):

1. With the ‘Target Hardware’ turned “Off,” connect the SCAMP-7/8 Dongle Cable
to the ‘Target Hardware’

2. Turn “On” the ‘Target Hardware’

3. Connect the SCAMP7/8 Dongle to the USB Port on the PC/Laptop using the
standard USB mini-plug connector

4. The procedure is similar for both Windows 8 and Windows 10

NOTE: For installations on Windows 8.1 and Windows 10, please be sure that
you are installing the supplied “Signed Driver.”

5. Observe the LEDs on the SCAMP7/8 Dongle board. Assuming the ‘Target

Hardware’ is running, the “red” RESET LED should be off, the “green” USB
ACTIVE LED should be blinking

6. After attaching the SCAMP7/8 to the USB Port of the PC/Laptop, the SCAMP7/8

Dongle will appear as an “Unknown device” in the Device Manager of the
Windows Control Panel

P — - 1
ice Manager
-

File Action View Help
|<‘ﬁ' L Aol 7 Nl

4 - HomeOffice

> ¥ Acronis Devices

> 48 Computer

:» - Disk drives

. B Display adapters

> 4 DVD/CD-ROM drives

> 'J'-J Human Interface Devices

b g IDE ATA/ATAPI controllers

b - @ IEEE 1394 Bus host controllers
b 13’ Imaging devices

b ED Keyboards

b jﬂ Mice and other pointing devices
b Bl Monitors

:» ¥ Network adapters

4|5 Other devices

o[l DNS-343

iy Unknown device
T Ports (COM & LPT)

.75 Communications Port (COML)
b 2 Processors
b -5/ Sound, video and game controllers
b 78 Systemn devices

> - i Universal Serial Bus controllers
» 45 WD Drive Management devices
- -y \WSD Print Provider

Figure B1: Windows Control Panel Device Manager
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7. Right Click on the “Unknown device” and Select “Update Driver” from the
“Properties” page as illustrated in Figure B2 below

File Action View Help

|
I & * | | | ﬂ | Unknclw‘r: device Properties u]»
4 = HomeOffice

D@ Acronis Devices General | Driver I Details

> 78 Computer

. . . Unknown device

1> g Disk drives

3 l;," Display adapters

|_>-1_L} DVD/CD-ROM drives Device type: Cther devices

b E@ Human Interface Devid | Manufacturer: Unknown

I» g IDE ATAJATAPL contr]l Location: Port Hub

;- @ IEEE1394 Bus host cor| caten: ort_#0003.Hub_#0004

D—ﬁ Imaging devices
[ <= Keyboards

Device status

|'> 8 Mice and other pointif) [The drivers for this device are not installed. (Code 28) -
|:> ‘& Monitors There is no driver selected for the device information set or
1 i Metwork adapters element.

4 -l Other devices

To find a driverfor this device, click Update Driver
[ Unknown device .

Y Ports (COM &L LPT) -
1% Communications )
[ R Processors

|_>--§i Sound, video and gan)|
1> M System devices

|- § Universal Serial Bus call| Caneel

File Action View Help

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

B | el Fleel ik

Figure B3: UpdatefD’river Software Selection Menu
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8. Select “Browse my computer for Driver software”

9. The correct Driver for the SCAMP7/8 Dongle is found in the “Signed Driver”

Folder of the InstallerDisk _Std, and is named “ISL_D2_USB.inf’ as shown in

Figure B4

. » Computer » Local Disk (C:) » Audio CanvasIl » Canvas 326 » InstallerDisk_Std » Signed Driver

v | 43 | Search Signed Driver

Organize v Open v Bumn New folder

& Coocies 4 Name . Date modified Type Size
Bl Desktop E‘ & 1SL_D2_USB.inf 11/14/2014 10:33 Setup Information 3KB
& Downloads 7 isl_d2_usbd.cat 122/2015551PM__Se K8

Dropbox (2 isl_d2_usbxnt.cat
%] Recent Places

1/22/2015551PM S 7KB

A Libraries
5| Documents
& Music
_=il isl_d2_usbx64.cat Date modified: 1/22/2015 5:51 PM Date created: 12/17/2015 10:45 AM
‘,% Security Catalog Size: 6.96 KB

Figure B4: SCAMP7/8 (D2Audio Hardware) Driver
10. After selecting the “Browse” option, the following page will appear

11.Navigate to the Folder location of the Driver described in Figure B4

- | =

-
Browse For Folder

Browse for dri

Search for driver sa

Select the folder that contains drivers for your hardware.

» ) Crestron
., D2Audio_EvalKits

C:\Audio Canvas ]} 4 [} D2Audio_Tools i
[¥] Include subfoldi} ISL_D2_USB
. Reg_Set
) Taffy
b 4 D-Link
) DriverAgent
< Let me pif| |, Dropbox
This list will4)| [ < | n Wl driver
software in t}|
Folder: ISL_D2_USB
gy \WSD Print Provider

Figure B5: Browse for Driver Folder Menu
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12.Select the Driver Folder location (NOTE: It might be a different Folder than the

one shown in Figure B5)
13.Select “OK”

14.This location will be placed in the “Driver location” as shown in Figure B6

File Action View Help

bl G T
4 = Homi ” .
val @ [l Update DnvuSaftwaWeme
3. b 1
>4
4 - g Browse for driver software on your computer
)
o D
> % Hi Search for driver software in this location:
2 ‘-ii' i ' [C:\D2Audio_Tools\ISL_D2_USB - Browse...
b
b -2 Il [¥] Include subfolders
> Kl
>-8 M)
oA M
. |
-y o
| < Let me pick from a list of device drivers on my computer
- This list will show installed driver software compatible with the device, and all driver
g v? Pd)| software in the same category as the device.

Figure B6: Driver Browse page

15.Select “Next”

File Action View Help

e ® T

-3 Sq

—
&) Ul Update Driver Software - Unknown Device

14 sy

.iu

W

Installing driver software...

-
19 Windows Securty

® Windows can't verify the publisher of this driver software

< Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device.

< Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

:/ ) See details

> - WSD Print Provider

Figure B7: Windows Security Warning
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16. Select “Install this driver software anyway”
17.The successful installation window should appear as shown below in Figure B8

-

File Action View Help

- —
| == TN S — A =5
A —
B B tersi-D2Audio P COMS
b A &) A Upda e‘ river aw rsil-D2Audio Programmer (¢ ) )
-y G
g g Windows has successfully updated your driver software
-
> iy DI
>G5 Hi Windows has finished installing the driver software for this device:
b Gg 10
b- @ T . .
3 Intersil-D2Audio Programmer
b X5 Inf|

File Action \View Help

|¢$IIDIE

B @S

4 = HomeOffice
b ¥ Acronis Devices
- {8 Computer
[» g Disk drives
b -‘E_' Display adapters
s g DVD/CD-ROM drives
[ % Human Interface Devices
g IDEATASATAPI controllers
> i IEEE 1334 Bus host controllers
1> %54 Imaging devices
= Keyboards
> B Mice and other pointing devices
b “@ Monitors
b ¥ Network adapters
4|5 Other devices
i he[lp DNS-343
475" Ports (COM & LPT)
P f? Communications Port (COM1)
{f? Intersil-D2Audio Programmer (COMS) |
b 2 Processors
b % Sound, video and game controllers fl
. g8 System devices
b a Universal Serial Bus controllers
[ (:— WD Drive Management devices
b G;q WS5D Print Provider

Figure B9: Correctly Instantiated COM Port for D2Audio Hardware Interface
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Evaluation Board/kit Important Notice

GaN Systems Inc. (GaN Systems) provide the enclosed product(s) under the following AS IS conditions:

This evaluation board/kit being sold or provided by GaN Systems is intended for ENGINEERING
DEVELOPMENT, DEMONSTRATION, and OR EVALUATION PURPOSES ONLY and is not considered by GaN
Systems to be a finished end-product fit for general consumer use. As such, the goods being sold or provided are
not intended to be complete in terms of required design-, marketing-, and/or manufacturing-related protective
considerations, including but not limited to product safety and environmental measures typically found in end
products that incorporate such semiconductor components or circuit boards. This evaluation board/kit does not fall
within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances
(RoHS), recycling (WEEE), FCC, CE, or UL, and therefore may not meet the technical requirements of these

directives, or other related regulations.

If this evaluation board/kit does not meet the specifications indicated in the Technical Manual, the board/kit may be
returned within 30 days from the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE
EXCLUSIVE WARRANTY MADE BY THE SELLER TO THE BUYER AND IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. EXCEPT TO THE EXTENT OF THIS
INDEMNITY, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user
indemnifies GaN Systems from all claims arising from the handling or use of the goods. Due to the open construction

of the product, it is the user’s responsibility to take all appropriate precautions concerning electrostatic discharge.

No License is granted under any patent right or other intellectual property right of GaN Systems whatsoever. GaN
Systems assumes liability for applications assistance, customer product design, software performance, or

infringement of patents or any other intellectual property rights of any kind.

GaN Systems currently services a variety of customers for products around the world, and therefore this transaction

is not exclusive.
Please read the Technical Manual and, specifically, the Warnings and Restrictions notice in the Technical Manual
bbefore handling the product. Persons handling the product(s) must have electronics training and observe good

engineering practice standards.

This notice contains important safety information about temperatures and voltages. For further safety concerns,

please contact GaN Systems’ Engineering Team.
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Canada: In Europe: In the United States:

GaN Systems Inc. GaN Systems Ltd., German Branch GaN Systems Corp.

1145 Innovation Drive Suite 101 Terminalstrasse Mitte 18, 2723 South State Street, Suite 150,
Ottawa, Ontario, Canada K2K 3G8 85356 Minchen, Germany Ann Arbor, MI. USA 48104

T +1613-686-1996 T +49 (0) 8165 9822 7260 T +1248-609-7643

www.gansystems.com

Important Notice — Unless expressly approved in writing by an authorized representative of GaN Systems, GaN Systems components are not designed, authorized,
or warranted for use in lifesaving, life-sustaining, military, aircraft, or space applications, nor in products or systems where failure or malfunction may result in
personal injury, death, or property or environmental damage. The information given in this document shall not in any event be regarded as a guarantee of
performance. GaN Systems hereby disclaims any or all warranties and liabilities of any kind, including but not limited to warranties of non-infringement of
intellectual property rights. All other brand and product names are trademarks or registered trademarks of their respective owners. Information provided herein
is intended as a guide only and is subject to change without notice. The information contained herein or any use of such information does not grant, explicitly, or
implicitly, to any party any patent rights, licenses, or any other intellectual property rights. General Sales and Terms Conditions apply.

© 2009-2021 GaN Systems Inc. All rights reserved.
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