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1. SCOPE

The evaluation platform is designed to allow the user to test the features and perfor-
mance of the SGTL5000 audio codec. The evaluation board can be used as a
demo or development platform.

SGTL5000 is an audio codec that utilizes two analog inputs (LINEIN and MIC IN),
two analog outputs (LINEOUT and HPOUT), one digital input (12S IN) and one digi-
tal output (I12S OUT). Communication to the chip is performed through either 12C or
SPIl. SGTL5000 comes in 2 packages: 3x3mm 20-pin QFN, and 5x5mm 32-pin
QFN. The information in this document applies to both packages.

Freescale Semiconductor Inc. 3
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2. GETTING STARTED

2.1. Software Installation

»  Copy the following from the CD to any location on your hard drive:
+ StereoCodecControlSoftware.exe
» FTC Drivers folder

*  Copy SGTL5000_CA1_Init_Script.txt from the CD to C:\ drive (directly to C:).

2.2. USB Driver Installation

»  Make sure that the evaluation board jumpers are configured correctly (refer to

section 3.1). The jumpers are pre-configured before shipping so that the board
is ready to be used.

*  Connect the USB cable from the PC to the board.
» Connect the 5V power supply to the board and turn on the board.

*  Windows will detect the new device and automatically launch the “Add
Hardware Wizard”

Found New Hardware Wizard

Welcome 1o the Found New

:& Hardware Wizard

Whindows will zearch for curent and updated software by
looking on your computer, on the hardware installation CO, ar an
the “Windows Update Web zite [with pour permiszion).

Bead our privacy policy

Can Windows connect to “Windows Update to gsearch far
zoftware?

€ Yes, thiz time only

" Yes, now and every time | connect a device

birne;

Click, Mext to continue,

< Back I Mest » I Cancel |

* Select option “Install from a list or Specific Location (Advanced)”
and click Next.

Freescale Semiconductor Inc.
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Found Mew Hardware Wizard

Thiz wizard helps vou install safbware for:

FT2232C Channel &

\'\jl If your hardware came with an installation CD
or floppy dizk. insert it now.

YWwhat do wou want the wizard to do?

{7 Install the software automatically [Fecommended)

% Inztall from a list or specific location [Advanced)

Click Mest to continue.

¢ Back I Mest = I Cancel

* Select option “Search for the best driver in these locations” and select
“Don’t Search. I will choose the driver to install”. Click on Next.

Hardware Update Wizard

Pleaze choose your search and installation options. :5

() Search for the best diver in these locations.

lUze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

(#)iDon't search. | will choose the driver to install;

Chonze this option to select the device driver fram a list. Windows does not guarantee that
the driver you chooze will be the best match Far your hardware.

< Back “ Mest = ]l Cancel

Freescale Semiconductor Inc. 5
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* Select “Universal Serial Bus Controllers” from the list.

Found Mew Hardware Wizard

Hardware Type.

Common hardware types:

Select a hardware type, and then click MNest.

‘EI',. Sound, video and game controllers
< Storage wolume shadow copies
= Storage volumes

-j System devices

28 Tape dives
=2 Senal Buz contrallers
€3 windows CE USE Devices
@Windnws Partable Devices

(|

[ < Back ” Mest » l[ Cancel

¢ Select on “Have Disk”.

Found Mew Hardware Wizard

=

[LI nable t;:uuf'inEI'an_l,I drivers far this u':I'éviu':e]m

Select the device driver you want to install for this hardware.

Select the manutacturer and model of your hardware device and then click Mest. [f you
hawve a dizk that containg the driver you want o inztall, click Have Disk.

[ [t Cancel

Freescale Semiconductor Inc.
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* Browse to “FTC Drivers” folder unzipped from the
SGTVS8XXControl.zip and select “ftd2xxx.inf” file. Click “Open”.
Click “Next” in the next window.

Install From Disk

= Ihizert the manufacturer's installation disk, and then
i make zure that the corect drive iz selected below,

Copy manufacturer's files from;

CAFTC Drivers *v.'| [ Browze. .

Locate File

Lok i | [ FTC Drivers

IC112C Example 7.0

File name: ftcdZ, irif ~'| | Open |

Files of type: | Sehdp [nformation [ inf) Cancel

*  Windows will now detect the device FT2232C Channel A. Windows
logo testing window will pop-up. Click Continue Anyway.

Freescale Semiconductor Inc. 7
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Hardware Installation ]

| E The software you are inztalling faor this hardware:
L
FT2232C Channel &

haz not paszed Windows Loga besting ta venfy itz campatibilite
with Windows =P, [Tell me why this tegting iz important. |

Continuing your inztallation of thiz zoftware may impair
or destahilize the comrect operation of your syztem
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for zoftware that has
paszed Windows Logo testing.

LContinue dnguay ?T'Ij'Fi"Iur'ié't'éiiiéi't'iﬁ'ﬁm‘él

* FT2232C Channel B will be detected next. Windows logo testing window will
pop-up. Click Continue Anyway.

* Now your eval board is ready to be used.

8 Freescale Semiconductor Inc.
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3. BOARD SETUP PROCEDURE

3.1.  Jumper Options

SGTL5000 Evaluation Board provides users with various stuffing options in order to
use different features of the board.

o External power (JP3, JP4, JP5): Jumper pins 1, 2 to use external voltage
source using banana plugs for each rail. Jumper pins 2, 3 to use internal regula-
tors

e MCLK Source (JP2): Jumper pins 1, 4 to use onboard oscillator. Jumper
pins 2, 5 to use external MCLK via SMB connector (J10). Jumper pins 3, 6 to
use MCLK provided by an Audio Precision PSIA via 12S Headre (J2)

e MIC select (JP1): Jumper pins 1, 2 for onboard microphone (X1). Jumper
pins 2, 3 to use microphone jack (J6)

3.2. Board Connections

The following connection may be used as a guide.

USB to PC

AP Headers
SGTL5000 Evaluation
Board connection Diagram
[ |

Audio out SGTL5000 D‘_
Audio in D‘-M
[ e

¥

| | GND
MCLK

Freescale Semiconductor Inc. 9
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3.3. Example Setup

» Connect power and input/outputs according to the aforementioned connections
jumper settings and connection diagram

*  Open Audio Precision software
+ Set up digital i/o for PSIA, and configure for I12S frame clock and bit
clock output, and MCLK out

*  Open SGTL5000 control software

Select 12C connection type, hit Connect

Select 256*Fs, 48kHz, Slave mode. Hit initialize
» Configure an I12S input to DAC and I2S outputs
» Select Program Route

* Unmute DAC output

» Perform any necessary testing

10 Freescale Semiconductor Inc.
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4. HARDWARE

4.1. Evaluation Board Features

+ SGTL5000 Audio Codec

* LINEIN RCA analog input jack

* LINEOUT RCA analog output jack

»  Selectable mini-jack or onboard microphone input

»  Stereo headphone mini-jack analog output, with optional capless design cir
cuitry

»  Two-row headers for buffered 12S digital input/output
»  Support for onboard or external MCLK source
* USB to 12C/SPI communication port

* 5V input voltage through either internal LDO regulators, or external individual
supplies

4.2. Evaluation Board Layout

The following shows the physical layout and placement of components of the
SGTL5000 evaluation board. (Please note that the picture shown below is for
SGTL5000 32QFN evaluation board. SGTL5000 20QFN evaluation board is blue in
color. The information in this document applies to both SGTL5000 packages)

H;J i S
Ot ]

Ling Out =

External
Power

Line Inss

Microohona

Figure 1. SGTL5000 Evaluation Board with Components Identified

Freescale Semiconductor Inc. 11
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* Inputs include one RCA connector for LINEIN, and one mono microphone input
3.5mm mini-jack for external MIC. The board also has anan be either 3.5mm
mini-jack or on-board microphone.

*  Outputs include one RCA connector for LINEOUT, and one stereo 3.5mm
mini-jack for HP OUT.

* AP I2S headers are a 2x8 pin array for Audio Precision PSIA connectors.
These headers are provided to connect Audio Precision’s frame clk, bit clk, mas-
ter clk and data to the chip.

+ USB jack to connect the board to the PC via a USB cable. The software sends
commands to the board via USB and the FTDI chip on the board converts it to
[2C/SPI to talk to the chip. The FTDI chip is powered by the USB and a green
LED indicates that.

* 5V power is a 2.1mm positive-center connector for the 5V wall-wart supply pro-
vided with the kit. When the power switch is turned on, a blue LED indicates that
the board is powered on.

* Individual external power can be supplied to the board via either bare wires, or
banana-type connectors

+ MCLK is supplied via I12S header, onboard oscillator, or SMB connector.

4.3. Power linear regulators

If only a 5V board power supply is connected, the supplies for VDDD, VDDA, and
VDDIO must be switched to use the onboard regulators. These regulators are Ana-
log Devices ADP1712AUJZ.

By default, the regulator outputs are as follows:

Power Rail Output Voltage (V)
VvDDD 1.8
VDDA 1.8
VvDDIO 3.3

Table 1. Linear regulator output voltages

The output for each regulator is determined by the formula
VOUT=0.8V (1+R1IR2)

where:

R1 is the resistor from OUT to ADJ.

R2 is the resistor from ADJ to GND.

12
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5. SOFTWARE

The SGTL5000 Control Software allows a user access to all of the features within
SGTL5000.

5.1. Initialization

S0 L3000 Contral Softwarne

Initiskzation | Rouing | 125

M
H

| brpeits | Dudpants | Diigitsl Ao Paocessing | Diect Flageber Sooss |

Irieacs
Commechior Tppe 170 Addess
= Corieci
{ [1zc - &
2 Chip Iréaalze |
3 Dock s
o¥S_MOLE Susien 5anple Fare
=== [ =]
Sirebmn 5 arngde Clock « Wapiel S layve
[Maker =]
PLL
INT_DPNSoE FRAC DNSOR

il ==

Ver 1016

From the Initialization tab, the user selects the communication protocol to inter-
face with the SGTL5000 chip - I12C or Ethernet. Click ‘Connect’ to connect to the
board.

Click on ‘Chip Initialize’. This will power up the analog and digital blocks, setup
the default clocks (as shown in the clocks section of the Initialization page), and
unmute the ADC and outputs.

Clock configuration can be done on this page as well. The ‘Chip Initialize’
already sets it up in the default state. So additional configuraiton is required
unless the parameters need to be changed. From the SYS_MCLK menu, PLL
can be chosen if needed. If used, the PLL must be powered up by direct write
under Direct Register Access page and the INT_DIVISOR/FRAC_DIVISOR divi-
sors need to be programmed correctly. Please refer to the datasheet on how to

Freescale Semiconductor Inc. 13
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5.2. Routing

configure the PLL. Please note that the divisors must be calculated based on
the external MCLK rate.

S0 TL 00D Condrod Soltwere .IJ..-I y

Indakzabon Fouting | 125 | ingute | Duiputs | Diglal Aude Processing | Diect Aagiie Aeees

Sielect Input Sembact Aurvaloe Ingust Pty HF

MEEE =] = [@0 =] = [ OgltusiPocsseg =

— Progianmied Flodes

ROUTE SELECTOR
Salec] Duipils

Frogesm Aous

Ve 1006 |

ok ] cou | |

From the Routing page, various signal paths are set from input to output.

Inputs include: LINEIN, MIC, 12S_DIN

LINEIN or MICIN may be configured through the ADC or directly pass-through
to HP_OUT.

Outputs include: LINEOUT, Headphone (HP), 12S_DOUT

Routes may or may not include the use of the Digital Audio Processor (DAP).
Please note that when DAP is routed, it must also be enabled under the Digital
Audio Processor page. Otherwise, no audio will pass through DAP.

Routes may also be edited once programmed. To do so, select the route that is to
be edited, press the "Edit Route" button, make the route changes, and select "Pro-
gram Route."

14
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From the 12S tab, specifics to the digital I2S communication are programmed. The
SCLK frequency, word length, and data alignment are options that are programma-
ble.

Freescale Semiconductor Inc. 15
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5.4. Inputs

56715000 Contral Software =l%]

inbekizsion | Boung | 125 frputs | Dutpats | Digle Suscko Procsssineg | Disect Piagistes Acoess |

ADE fvesy Vokane Contral
I Independent LA Vokuse Coriscl
L Vokane| | M8 [ ADCMus
Aight Vokane: 0 [ EnableZlD
HIC Input Conrol
|
Hic Gasin A O
Mic Buar rJ' et of
[ 1

Ve 1016 | N |

+ The input screen has the volume and gain controls for the two analog inputs -
Line In and Microphone.

» The software configures the left and right volume together to the same value.
When ‘Independent L/R Volume Control’ is checked, left and right volumes can
be controlled indepndently. The left and right channels also have independent
mutes.

*  The microphone has two sliders for Gain and Bias, the latter is dependent on
on-board settings of the Mic Bias circuitry.

16 Freescale Semiconductor Inc.
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5.5. Outputs

SGTLH00 Contrel Software

Irdisication | Bouing | 128 | inpuls  Dutpuds | Digial Sudio Processing | Dinsct Alegater Access |

DAL Dragetd iokurna Comtrol
|| OB T phote

HP_OUT jAnalog Vokame Conhiol

Iradeperetent LR VYoluma Conhial
Leit Viokame g ag [ HPMue
Eiaghd Yiisire | oE [ Enable ZLD
LINEDRIT fenslesy Valume Contral

[T LD Mute

V1018 | [ ok | cace | |

» The output tab has controls for DAC digital volume, HP OUT analog volume/
mute and LINEOUT mute/unmute.

Freescale Semiconductor Inc. 17
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5.6. Digital Audio Processing (DAP)
SG TL 5000 Cooandtwad Soltwane . :l_Jﬂ
Ininkzsbon | Riouing | 125 | impus | Dutputs Digitel duscho Processing | Disct Feegistes zomss |

I~ [Enabis Digital Audic Proceciing I i Mute L revese Aszared E bbbl

DAP Mixer |SGTL5000 Surround | SGTL5000 Bassl PEQ/GEQ Tone Control | AWC |

| Erashis QP Wi Saliez] DAF Wi Ingut
{0 |

DuiF M ke

.-'I: 10ies

IS 100 k.l 154

[P Wsin Yok

v 10016 | | (I8 I Lol

5.6.1. DAP Mixer

The DAP Mixer allows a second audio signal to be mixed in with the main audio
stream. Both can be mixed as a percentage of total signal. The Mixer can be con-
figured to route from the ADC or I12S_DIN.

5.6.2. SGTL5000 Surround

SGTL5000 Surround widens the soundscape, and has width settings from 1-7, for
varying amounts of processing.

5.6.3. SGTL5000Bass Enhance

SGTL5000 Bass Enhance boosts bass levels. Programmable settings include the low
pass filter cutoff frequency, high pass filter cutoff frequency, Bass Level, Left/Right
level, and a multiplier that can dramatically increase the effect.

5.6.4. PEQ/GEQ/Tone Control

SGTL5000 includes a 7-band parametric equalizer (PEQ) that can be programmed
through the software's presets. Custom PEQ curves can be created, as well.

The 5-band graphic equalizer (GEQ) is fully programmable, with bands of 115Hz,
330Hz, 990Hz, 3000Hz, and 9900Hz. Each can be adjusted up to +/-12dB.

18 Freescale Semiconductor Inc.



g |

>

P :freescale‘"‘ SGTL5000 Evaluation Platform W

Tone Control allows the user to adjust the Bass and Treble levels, up to +/-12dB.

5.6.5. AVC

The Automatic Volume Control (AVC) helps prevent clipping or speaker damage by
allowing the user to set a threshold from which SGTL5000 will attenuate or gain the
signal to reach the specified value. Attack and decay rates are fully programmable.

5.7. Direct Register Access

SIGTL 5000 Control Software =l0x]

Irsikizstion | Routing| 125 | inputs | Dutpas | Digtel dusc Prcoassing [Dmect Fegishe: Acces: |

Divact Fiagistes FIW | Flegisier 'wiile Horit |
Flegesia 'l Flegmias FAlasd
Rapibei Adek  Flisgeli Vb Aegti S8 Rl Vs

o of - o

| | [
r | | r

r | | |
| |
| |

—
I |
'\'u"riul Fluu:ll

‘i

_ Gex | _ G|

Ver1 016 | [ o | cCaes | |

» From the Direct Register Access tab, users can read and write directly to regis-
ters without the use of the GUI.

»  The Register Write Monitor shows all read and written-to registers from the cur-
rent session. Scripts can be saved and run from here as well.

*  Support for SPI register writes is on this tab.

Freescale Semiconductor Inc. 19
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