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Overview

¢ This document will describe how to program a
microcontroller to emulate SigmaStudio to communicate with
a SigmaDSP IC in areal production system.

¢ SigmasStudio already displays helpful information in the
Capture Window, which is shown below.

e Displays all data written over the USB communications link
+ Parameter/register name, value, hex data, number of bytes
+ Data can easily be exported to a file
e Very useful for application development and debugging
e Enable under SigmaStudio’s “View” menu (Ctrl-5)

! Capture Window [ 4
X -
Mode Time _ Cell Mame Parameter Mame | Addresz | Value Data Bytes i
Block Write 13:41:40 - 25ms IC 1.PLLCrIReqgi... | 16386 0x00, 0x00, 0x00, 0x01 i
Block Write 13:41:40 - 182ms IC 1.PLLCrIReqi... 16386 0x00, 0x00, 0x00, 0x01 6
Block Write 13:41:40 - 182ms IC 1.PLLCrIRegi... | 16386 0x00, Ox00, 0x00, Ox01 B
RegisterRead | 13:41:40 - 182ms IC 1.PLLCrIReqgi... | 16386 0x00, Ox00, 0x00, 0x01 &
Block Write 13:41:40 - 182ms IC 1.Clock Cont... | 16384 0x0F 1
Block Write 13:41:40 - 182ms IC1.Regulator... | 16385 0x00 1
Block Write 13:41:40 - 182ms IC 1.PLL Contro...| 16386 0x00, 0x00, 0x00, 0x01 i
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Sigma Studio Overview

¢ Suppose we have a simple SigmaStudio Project with two sine

tone sources that looks like this:

ol File Edit View Tools Format Action Window Help

Gt Do el BN E[EE S S e e B &l e sk

-I:Ez!

B3lg o b 4o ollede B+
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Sigma Studio Overview (cont...)

+When the project has been verified and is ready to be ported
to the microcontroller, there are few steps to start the process

e First, locate and press the “Link Compile Download” button

o= File Edit View Tools Format Action Window Help

o M EH R D Do e @ (EEE G E S e 8 bS] s 48 kHz - | B2
iﬂl % e B g 0° o W e e et " v!_h{:u}mpileDu:n-a'mh::-zuzl |
;P‘ -L_" \‘ ‘F\. ................ e *-F"mm‘!—h-’“\rﬂ\-“.—f‘-‘ﬂ

+ This compiles the project code and generates all necessary data files
to run the project on the SigmaDSP)

+ If an evaluation board is attached to the computer, the capture window
will display all data written from the computer to the SigmaDSP over
the USB port.

e After compilation, the “Export System Files” button will be enabled

l:El File Edit View Tools Format Action Window Help

Ge M W) T e e @y @@ @& e B S e e & e e S s 48 kHz vlif,si,’

39| 2 e B S or oo A B @ B+ - Export System Files J

L ,,,-a—iJﬁ — = o o ..__I--”!—Mﬁj*-ﬁ_') " _
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Sigma Studio Overview (cont...)

e Pressing the “Export System Files” button will display a dialog
box which allows the user to choose atarget folder for saving the

exported files. In this example, the files are named “Beep_export”.
D Save As o)
- £

EWS

Date modified Type Size
This folder is empty.

Folders v

| DMA_ADI
o EXTI

1 FLASH (3
1) GPIO

& I2C

1) ADAU1381_Expo i

e A list of the files generated and their contents is explained in detail
In the following slides.
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Sigma Studio Overview (cont...)

¢+ The following is a list of all files that are automatically
generated, where the **’ represents the given name:
e *.hex

+ This contains the contents of the program RAM
e * params

+ Gives detailed information of Cell Name, Parameter Name, Address,
Value, and Data. For example:
Cell Name = Tonel
Parameter Name = sin_lookupAlg19401mask
Parameter Address = 8
Parameter Value =255
Parameter Data :
0X00, 0X00, 0X00, OXFF,
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Sigma Studio Overview (cont...)

¢+ The following is a list of all files that are automatically

generated, where the **’ represents the given name:

o* IC_1h

+ This file contains all the information needed to access the IC registers,
program data, and param data using a method named

“default_download()”. This method calls all the registers and
commands exactly as they appear on the capture window.

| % |m- d
Mode Time Cell Mame Farameter Mame Address Value Data Bytes
Block Write 10:16:38 - 334ms 4 ——p [C 1l.5tartPulse 16619 Ox0A 1
Block Write 10:16:38 - 379ms 2 —— IC 1.5ound Eng... 16630 0x00 1
Block Write 10:16:38 - 400ms 3 ——» IC1.Clock Cont... 16384 0x0E 1
Block Write 10:16:38 - 401ms LY IC 1.Regulator... 16385 0x00 1

Block Write 10:16:38 - 403ms - IC 1.PLL Contro... 16386 0x00, 0x80, 0x00, 0x00, B
DELAY 10:16:38 - 405ms " IC 1.Delay 0x00, 0x64 2
Fead Request  10:16:38 - 426ms . IC 1.PLL Control 16386 B #
Block Write 10:16:38 - 447ms IC 1.Microphon... 16332 0x00 1

irite 10:16:28 - 448 .. 16343 , D3, D00

DN MR g e e g B DO
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Sigma Studio Overview (cont...)

¢+ The following is a list of all files that are automatically
generated, where the **’ represents the given name:
e* |C_1 PARAM.N
+ Contains the parameter definitions of each independent module. For
example, here is an excerpt from the sine tone generator:
[* Module Tonel - Sine Tone*/

#define MOD_TONE1 COUNT 3

#define MOD_TONE1 DEVICE "1IC1"

#define MOD_STATIC _TONE1l ALGO MASK ADDR 8

#define MOD_STATIC _TONE1l ALGO MASK FIXPT O0x000000FF

e* |C_1 REG.h
+ Contains the Register definitions and settings for the SigmaDSP IC.

For example:

[* MCLK Pad Control - Registers (IC 1) */

#define REG_MCLK_PAD_CONTROL_ADDR 0x4031
#define REG_MCLK_PAD_CONTROL_VALUE 0x2
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Sigma Studio Overview (cont...)

¢+ The following is a list of all files that are automatically generated,
where the “*’ represents the given name:

e defines.h

+ This is rather a legacy header file that defines the total number of
transactions (i.e. writes to the 12C/SPI control port) already defined on our
* |C_1.hfile. It also contains the total buffer size expressed in bytes. The

“defines.h” is now seldom used, along with the “NumBytes_IC_1.dat” and
“TxBuffer_IC_1.dat” files. Together these three files duplicate the
download sequence similar to default_download(). These files are still
generated to maintain backwards-compatibility with older systems.

e NumBytes IC 1l.dat

+ Contains an array, size of the total number of commands. Each element
will let the microcontroller know how many bytes will be written in the
transaction.

e TxBuffer IC_1.dat

+ Contains the actual data for the download transactions, which consists of
address byte(s) followed by data.

9 ANALOG
DEVICES



Sigma Studio Overview (cont...)

+ SigmaStudioFW.h is the only file that is not automatically
generated.

eltis located in the base SigmaStudio installation folder (by default,
this is [Program Files]\Analog Devices\Sigma Studio 3.x).

e It contains a template with pre defined macros. The user has to
Implement these macros manually to be used with the desired
microcontroller family.

e One macro that is very helpful is the command
“SIGMA_WRITE_REGISTER_BLOCK (int devAddress, int address,
int length, ADI_REG_TYPE *pData ) ”, which contains basic
Information such as device address, instruction address and
length, and instruction data.
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Microcontroller Implementation

Now that the files have successfully been exported from
SigmaStudio, microcontroller code can be developed.

This example uses the ARM Cortex M3 series and Kell
Integrated development environment.

The user should define the basic microcontroller
configuration such System Clocks, NVIC, GPIO, and the
communication protocol configurations (in our case I2C)
before continuing with this tutorial.

11
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Microcontroller Implementation

¢ First, open the “main.c” file.
+In this file, the following header files must be included:

e SigmaStudioFW.h (Assuming that the macros have been already

defined by the user)
e* |C 1.h
e* |C_1 PARAM.N
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Microcontroller implementation

¢ The “main” function should look someth

Notice that we are calling
“default_dowload()”. This
function will actually
grab all of the
SigmaStudio code,
parameters, data, and
register settings, and
load them to the
SigmaDSP. In essence,
this should allow the
microcontroller to
emulate what
SigmasStudio does when
the Link-Compile-
Download button is
pressed.

=-829 Targetl
E-£5 Source Group 1
P STM32F10x.s

=-£3 USER
- [#] main.c
- [] stm32f10x_it.c

El-25 Drivers

- [#] stm32f10x flash.c
stm32f10x_gpio.c
- [2] stm32f10x_i2c.c
- [#] stm32f10x_lib.c
stm32f10_nvic.c

- L ] L ]
ing like this:
n
i dio W b . Byt = =
DE'I f)************************************** L
g2 | * Function Nams @ main ,
063 | * Description : Main program 4
064 | * Imput : None i
065 | * Output : None '
0Bk | * Return : None
DE? Ledddddtdddtdddddtddtdtdtdtdddtdtdttdtdddtddttdtttt
068 int main(wvoid)
06911 4 -
070 *
07
072 | $ifdef DEBUG &
073 debug () ; kY
074 | #endif
075
(F S* System clocks configuration —--—-——-—
077 RCC Configuration():
07a
(s S* NVIC configuration ——————————————=
080 HVIC Configuration();
0a1
ng2 A* GPI0 configuratlion —----——————————= ’
083 GPIC Configuration():
0a4
085 A% I2C1 configuration —--—-—-—--————————-—
I2C1 Config();: ;
0 /% Load DSP Main Program*/ ,
089 default download():
il '
WM«\I’\-#"‘J ar "o
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Microcontroller implementation (cont...)

¢ The function “default_download()” looks like this:

2-jvoid default download() {
4 SIGMA WRITE REGISTER ELOCE ( DEVICE
SIGMA WRITE REGISTER ELOCR ( DEVICE

SIGMAR WRITE REGISTER ELOCE ( DEVICE
S5IGMA WRITE REGISTER BLOCE ( DEVICE
SIGMA WRITE EREGISTER ELOCE ( DEVICE
S5IGMA WRITE REGISTER BLOCE ( DEVICE

SIGHMA WRITE REGISTER BLOCK ( DEVICE
S5IGMA WRITE REGISTER BLOCE ( DEVICE
SIGHMA WRITE REGISTER BLOCK ( DEVICE
S5IGMA WRITE REGISTER BLOCE ( DEVICE
5IGMA WRITE REGISTER BLOCE ( DEVICE

SIGMR WRITE REGISTER EBLOCE ( DEVICE
S5IGMAE WRITE REGISTER BLOCE ( DEVICE
SIGMA WRITE_ REGISTER EBLOCE ( DEVICE
S5IGMA WRITE REGISTER BLOCE ( DEVICE

SIGMA WRITE EREGISTER ELOCE ( DEVICE
S5IGMA WRITE REGISTER BLOCE ( DEVICE
SIGMA WRITE EREGISTER ELOCE ( DEVICE
S5IGMA WRITE REGISTER BLOCE ( DEVICE

SIGHMA WRITE REGISTER BLOCK ( DEVICE
S5IGMA WRITE REGISTER BLOCE ( DEVICE
SIGHMA WRITE REGISTER BLOCK ( DEVICE
S5IGMR WRITE REGISTER EELC-CK[ DEVICE

D i M-

MmN = Wk = O W00~ MM Wk = 0w - k= OWwon - mm

;._J

_ADDR_IC 1,
_AODDR_IC 1,
SIGMA WRITE_REGISTER_BLOCK ( DEVICE_ADDR_IC 1,
SIGMA WRITE REGISTER BLCCE ( DEVICE .
_ADDR_IC 1,
_LDDR_IC 1,
_ZDDR_IC 1,
_ALDDR_IC 1,
SIGMA WRITE_REGISTER_BLOCK ( DEVICE_ADDR_IC 1,
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR IC 1,
_ZDDR_IC 1,
_ALDDR_IC 1,
_ZDDR_IC 1,
_ALDDR_IC 1,
_ADDR_IC 1,
SIGMA WRITE_REGISTER_BLOCK ( DEVICE_ADDR_IC 1,
SIGMA WRITE REGISTER BLCCK [ DEVICE .
_LDDR_IC 1,
_ADDR_IC 1,
_ZDDR_IC 1,
_AODDR_IC 1,
SIGMA WRITE_REGISTER_BLOCK ( DEVICE_ADDR_IC 1,
SIGMA WRITE REGISTER BLCCE ( DEVICE .
_ZDDR_IC 1,
_ALDDR_IC 1,
_ZDDR_IC 1,
_ALDDR_IC 1,
SIGMA WRITE REGISTER_BLOCK ( DEVICE_ADDR_IC 1,
SIGMA WRITE_REGISTER_BLOCK ( DEVICE_ADDR_IC 1,
_ZDDR_IC 1,
_ALDDR_IC 1,

ADDR IC 1,

ADDR IC 1,

ADDR IC 1,

_ADDR IC 1,
_ADDR_IC 1,

REG_START PULSE_ADDR, REG_START PULSE_BY¥TE, RO_ SI"
REG_SOUND ENGINE RUN ADDR, REG SOUND ENGINE RUN_BYTh
REG_PLL_CONTROL_ADDR, REG_PLL_CONTROL_BYTE, R2_PLL_
REG_PLL CONTROL ADDR, REG PLL CONTROL BYTE, R3 PLL
REG_PLL CONTROL_ADDR, REG_PLL_CONTROL_BYTE, R4 PL
REG CLCCK CCONTRCL RDDR, REG CLOCK CONTROL BYTE, R
REG_REGULATOR_CONTROL_ADDR, REG REGULATOR_CONTROL
REG_PLL_ CONTROL ADDR, REG PLL_ CONTROL BYTE, R7 P
REG_DIGITAL MIC_ AND BEEP CONTROL_ADDR, REG_DIGITAL
REG RECORD PWR MANAGEMENT ADDR , RS RECORD REGISTE
REG_SERIRL PORT_CONTRCOL O_ADDR , R10_SERIAL PORT_
REG_CCNVERTER_CTRL_O_ADDR , R11l_CONVERTER_CONTRCL
REG_ADC_CONTROL_0_ADDR , R12_ADC CONTROL_REGISTER
REG_PLAYBACK_MIXER LEFT_CONTROL_ADDR , R13 PLAYBAC
REG DAC CONTROL O ADDR , R14 DAC CONTROL REGISTERS
REG_SERIAL_FORT_PAD CONTROL_O_ADDR , R15_SERIAL P
REG COMM PORT PAD CTRL 0 ADDR , R16 COMMUNICATION 3
REG_MCLE_PAD CONTROL_ADDR, REG_MCLE_PAD CONTROL B
REG LOW LATENCY REG ADDR, REG LOW LATENCY REG BYT
REG_DIGITAL POWER DOWN_0_ADDR , R19_DIGITAL POWER_
REG_GPIC 0 CONTROL ADDR , R20_GPIO REGISTERS SIZE,
REG_START PULSE_ADDR, REG_STRART_ PULSE_BYTE, R21_ST
REG_ROUTING MATRIX INFUTS ADDR, REG ROUTING MATRIX
REG_ROUTING MATRIX OUTPUTS_ADDR, REG_ROUTING MATRI
REG_SERIAL DATAGPIO PIN CONFIG ADDR, REG SERIAL D
REG_SERIAL_PORT_SAMPLE_RATE_SETTING_ADDR, REG_SER
REG NON MODULO RAM 1 ADDR , R26 NON MODULO REGIST
PROGRAM RDDR, PROGREM SIZE, Program Data):

PAREM ADDR, PRRAM SIZE, Param Data );
REG_SOUND_ENGINE RUN_ADDR, REG_SOUND ENGINE RUN B¥.
REG_START_PULSE_ADDR, REG_START PULSE_BYTE, R30_ST
REG_DEJITTER REGISTER CONTROL_ADDR, REG_DEJITTER
REG_DEJITTER REGISTER_CONTRCL_ADDR, REG_DEJITTER
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Microcontroller implementation (cont...)

Compile-Download sequence.

3[-lvoid default dow‘nload(] { i Caplure -
% |m- ¢
1 __Mode Time. Cell Mame Parameter Name  Address Value Datg Bytes
SIGMA WRITE REGISTER EILOCK( DEVICE_ZLDDR IC 1, REG_PLL CONTROL ADDR, REG PLL_CONTROL BYTE, R3 PLL Blackwiite 106783320 IClSiactpules  IGglc LD 2
SIGMA WRITE REGISTER BLOCE( DEVICE ADDR IC 1, REG PLL CONTROL ADDR, REG PLL CONTROL BYTE, R4 PL Slaceuce  apacanam Lo iccuadfog wognr Lap .
SIGMA WRITE REGISTER _BLOCK ( DEVICE ADDR IC_1, REG CLOCK CONTROL ADDR, REG_CLOCK CONTROL_BYTE, R aihtanae ek ei—is > SeElesCon—ieiis S .
SIGMA WRITE REGISTER ELCOCE( DEVICE ADDR IC 1, REG REGULATCR CONTROL ADDR, REG REGULATCR CONTROL L BlockWrite  10:16:38 - 401ms L] ICLRegulator... 16385 000 1
SIGMA_WRITE_REGISTER BLOCK( DEVICE_ADDR_IC_1, REG_PLL CONTROL_ADDR, REG_PLL_CONTROL_BYTE, R7_P Block Write | 10:16:36 - 405ms e [CLPLLContro.. 16385 (0t DxB0, OO, ek, &
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR IC 1, REG DIGITAL MIC AND BEEP CONTROL ADDR, REG DIGITAL | DELAY 10:16:38 - 405ms e  [C1Delay 0x0, Dx64 z
—. — — — - - Read Request  10:16:38 - 426ms IC 1.PLL Contral 16386 6 '
SIGMA WRITE REGISTER BLOCK ( DEVICE ADDR_IC_ 1, REG_RECORD PWR MANAGEMENT ADDR , RS _RECORD REGISTE e 161 Microphorn.. 16392 o :
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR IC 1, REG SERIAL PORT CONTROL O ADDR , R10 SERIAL PORT | e " if
SIGMA WRITE_REGISTER BLOCK ( DEVICE ADDR_IC_1, REG_CONVERTER_CTRL_O_ADDR , R11_CONVERTER CONTROL e ’WWW'\WWD
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR_IC 1, REG ADC_CONTROL 0 ADDR , R12 ADC_CONTROL_REGISTER
SIGMA WRITE REGISTER BLOCK ( DEVICE ADDR IC 1, REG PLAYBACK MIXER LEFT CONTROL ADDR , R13 PLAYBAC
SIGMA WRITE_REGISTER BLOCK ( DEVICE ADDR _IC_ 1, REG_DAC_CONTROL_O ADDR , R14_DAC_CONTROL_REGISTERS
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR IC 1, REG SERIAL PORT PAD CONTROL 0 ADDR , R15 SERIAL P
SIGMA WRITE REGISTER BLOCK ( DEVICE ADDR_IC_ 1, REG_COMM PORT PAD CTRL O ADDR , R16 COMMUNICATION %
SIGMA WRITE REGISTER BELOCK( DEVICE ADDR IC 1, REG MCLK PAD CONTROL ADDR, REG MCLK_PAD CONTROL B
SIGMA WRITE REGISTER BLOCK ( DEVICE ADDR IC 1, REG_LOW LATENCY REG ADDR, REG_LOW_LATENCY REG BYT
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR IC 1, REG DIGITAL POWER DOWN_O ADDR , R19 DIGITAL POWER .
SIGMA WRITE REGISTER BLOCK | DEVICE ADDR _IC 1, REG _GPIO 0 CONTROL ADDR , R20_GPIO REGISTERS SIZE,
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR_IC_ 1, REG START PULSE ADDR, REG START PULSE BYTE, R21_ST
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR IC 1, REG ROUTING MATRIX INPUTS ADDR, REG ROUTING MATRIX |
SIGMA WRITE_REGISTER BLOCK ( DEVICE ADDR _IC_1, REG_ROUTING MATRIX OUTPUTS_ADDR, REG ROUTING MATRI
SIGMA WRITE REGISTER BLOCK | DEVICE ADDR IC 1, REG SERIAL DATAGPIC PIN CONFIG ADDR, REG SERIAL D
SIGMA WRITE REGISTER BLOCK ( DEVICE ADDR _IC 1, REG_SERIAL PORT SAMPLE RATE SETTING ADDR, REG SER
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR IC_ 1, REG NON MODULC RAM 1 ADDR , R26 NON MODULC REGIST
SIGMA WRITE REGISTER BLOCK ( DEVICE ADDR_IC_1, PROGRAM ADDR, PROGRAM SIZE, Program Data);
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR_IC 1, PARAM ADDR, PARAM SIZE, Param Data ):
SIGMA WRITE REGISTER BLOCK | DEVICE ADDR IC 1, REG_SOUND ENGINE RUN ADDR, REG_SOUND ENGINE RUN _B¥.,
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR_IC_ 1, REG START PULSE ADDR, REG START PULSE BYTE, R30 ST
SIGMA WRITE REGISTER BLOCE | DEVICE ADDR IC 1, REG DEJITTER_REGISTER_CONTROL_ADDR, REG DEJITTER |
SIGMA_WRITE_REGISTER ELOCK( DEVICE ADDR_IC_1, REG_DEJITTER REGISTER CONTROL ADDR, REG_DEJITTER
”

HO O EON T OB AD 0 0N TN B0 A5 mo-o 0=

¢ Each line in default_download() corresponds to a transaction
shown in the capture window during SigmaStudio’s Link-
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Microcontroller implementation (cont...)

¢ In our example the SIGMA_WRITE_REGISTER_BLOCK(int
devAddress, int address, int length, ADI_ REG_TYPE *pData )
macro is shown below

04a =+ -
050 woid SIGHMA WRITE REGISTER EBLOCK (int devAddress, int address, int length, ADI REG TYPE ~pData i
05114 a
052
053  int ii=0; '
054 | int z==0; 5
055 | Tx Idx = 0O: )
11
57 | Transmissicn Phass —--——- =/ J
058 ThisBufferSize = Address Length + length: (
&g
060 | I2C1 Buffer Tx[0] = (address & OxFFO0Q)>>8: *
061 { I2C1 Buffer Tx[1l] = address & Ox00FE; J
062
063 | for(zz=0:zz<length:;zz++)
064 | { ’
065 | I2C1 Buffer Tx [zz+Address Length] = pDatal[zz]:
0Bg | ¥
067 Tx Idzx = 0O:
068 for(ii =0;ii <« ThisBufferSize;ii++)
0&g i i
7o
071 HNextBufferEnd = ThisBufferSize://I2C1 numbytes[ii]:
072 if(ii == 0) I2C_GenerateSTART (I2C1, ENABLE);
073 /* Send data #*/
074 while (Tx_ Idx < NextBufferEnd) o
075 { >
076
77
a7/g
79 H
ECTRANER SV Y N o \ o .
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Microcontroller implementation (cont...)

+ How to access single registers or SigmaStudio cell
parameters?
e One example is to turn on/off the sine Tone 1 and sine Tone 2.

+ First, we declare a value vector of type “ADI_REG_TYPE” with the
desired value to be modified.

+ Then call the SIGMA_WRITE_REGISTER_BLOCK macro with the
right parameters

o et com S B e g B L 0 B ot o T o N B p g |

’r-’sl-*********A—********A—***********************************************************

* Function Nam= : Mute Left Tone
* Description : Mutes Left Tone
* Tnput : None

* Output : Neone

* Return : None

*******************************************************************************‘j

— volid Mute Left Tone (void)

H <

ADI REG TYPE Val[4] = {0x00, 0x00, Ox00, 0x00};
ADI REG TYPE Val2[4] = {0x00, Ox80, 0x00, 0x00};

JS* Mutes the Left Tones */
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR IC 1, MCD TONE1 ALGO ON ADDR, 4, Val ):

/* Unmutes the Right Tone */
SIGMA WRITE REGISTER BLOCK( DEVICE ADDR IC 1, MOD TONE2 ALGO ON ADDR, 4, Val2 );:

17

ANALOG
DEVICES



Using the Sequencer Window

The Sequencer window is a powerful tool that creates sets of
Instructions for a specific task. To access it, simply open the

Data Capture window (Ctrl + 5) and click on the upper right
double arrow button.

| % [m-

Mode Time Cell Name Parameter Name  Address  Value Data

o x
(«
—

Display Sequence Window

Bytes

Then, the Sequencer Window will appear as part of the
Capture Window

4
% |m- » | DS H|B| % |
Mode Time Cell Mame Parameter Mame  Address  Value o Mode Address Bytes Data

T
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Using the Sequencer Window (cont...)

¢ Suppose that we have a slightly more complicated Sigma
Studio schematic

o 250
-

e

© = - |
onfofi Mg z 0 = DACD o |

+

-2

PRE

Generated Sine Tones

RS 40
— _.I:—:I B 'f:
—B— 30 Nl r
. i T 1 ':_J_ . ¢|_‘__'| = 0 :
Music Input ! Pk | = | '3.
8 | ™ e | LB
: ) E Cautput

OEEEEEEEEE
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Using the Sequencer Window (cont...)

We want to compile this Sigma Studio schematic or project and port
the basic microcontroller information as previously described.

Instead of duplicating the system initialization download, this time
we will create sequences. Using the Data Capture window as a tool,
we can start populating the sequencer window with data. For
example, we want to switch between internal generated sine tones,
external input, and white noise by clicking the multiplexer in the
SigmaStudio project. Instead of using this graphical control, let’s try
using the sequencer window.

To get started, clear all possible information that currently may
exist on the data capture window by clicking the red “x” button

20

i Capture Window o x
ﬁ g: ﬂﬂ'

Mode Time Cell Name Parameter Mame | Address | Value Data Bytes i
Block Write 13:41:40 - 25ms IC 1.PLLCrIRegi... 16386 0x00, 0x00, 0x00, 0x01 6
Block Write 13:41:40 - 182ms IC 1.PLLCrlRegi... 16386 0x00, 0x00, 0x00, 0x01 6
Block Write 13:41:40 - 182ms IC 1.PLLCrlRegi... 16386 0x00, 0x00, 0x00, 0x01 6
Register Rea 13:41:40 - 182ms IC 1.PLLCrlRegi... 16386 0x00, 0x00, 0x00, 0x01 B
Block Write 13:41:40 - 182ms IC 1.Clock Cont... 16384 0x0F 1
Block Write 13:41:40 - 182ms IC 1.Regulatar... | 16385 0x00 1

Block Write 13:41:40 - 182ms IC 1.PLL Contro... 16386 0x00, 0x00, 0x00, 0x01 6 —
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Using the Sequencer Window (cont...)

+ Now, its time to create modes using the data capture window.

e A “mode” is a set of register and RAM writes that change
something about the signal flow or device configuration

e Clicking at the first radio button on our Nx2-1 control will display
the corresponding write sequence in the Capture window

— | : Capture
.._._._’(i‘:,,(_r- Jl
—— * r
T30y [ E [T
e e Mod
(le® ode Time Cell Mame Parameter Mame  Address  Value
[ — Block Write 16:14:49 - 613ms  Mx2-1 StMuxSwslewl... 16 0

e In the sequencer window, let’s create a mode named “Tones”
containing this write sequence (because it will route the sine tones
to the output). Add a mode. Then right click on the mode, select

“Rename” and type “Tones” |

» | DEFH|B| % 2a@

21

Mode 0 | Mode Address By

Rename...

Add Mode

Remove Mode

Download
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Using the Sequencer Window (cont...)

+ Now, its time to create modes using the data capture window.

e Drag and drop the information displayed on the data capture
window to the sequencer window. This creates a single write
command in our “Tones” mode.

e Multiple lines can be selected in the capcture window using shift-
click or control-click

Cimrllm a x
|E‘|’mv >>|[JEH|I7#|J.- =3 -_“|||\!_'JQ

Mode Address Bytes Parameter Mame Data

0 Write 16 4 StMuxSwSlewl...  0x00,

Mode Time Cell Mame Parameter Mame  Address  Value D
Block Write 16:14:49 - 613ms  Mx2-1 StMuxSwslewl... 16 ‘_“i

F ,
wn®
ettt

e Clear the data capture window again by clicking the red X in the its
upper left corner. Now, select the next routing path from the Nx2-1
control. —
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Using the Sequencer Window (cont...)

+ Now, its time to create modes using the data capture window.

e Create another mode by right clicking under the “Tones” button.
Select “Add Mode” and rename it to “Music”

»DEdR|t2a®a

E Mul.:le Address Bytes

Add Mode

Mew sequence..,
Open sequence...

Save sequence...

Resync parameter addresses..,

2
B Export sequence data... ||

e Drag and drop the information from the data capture window into
the sequencer window.

e Repeat these steps for the last option on the multiplexer and
create a mode named “White Noise”.

ANALOG
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Using the Sequencer Window (cont...)

e Save the sequencer file on a folder by pressing the “Save
Sequence File” button.

I» D EE| R

Tones

£ 52 @3 | 'c.!_::'
Mode Ade
[ Save Sequnce File.., l 16

s ol

e To test that the modes work, there are two buttons.

+ The “Download Mode to Hardware” button downloads everything on
the current selected mode. In the case shown here, it will only
download the “White Noise” mode.

» | DEHE|B| 4 5 _ﬁ.a_.
Mode Data
Write : Download Mode to Hardware h 0x00,

Tones

Music
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Using the Sequencer Window (cont...)

+ The “Launch Sequencer Window” button creates a floating window
with all modes created. This way, the user could download any mode
In any order.

» | QS d|B] % a5 el) o Sequencer Window For ADAU176x = |[Bl] 2%
Mode Addre

Tones .
Write 15 | Launch SEq”E”‘E’W'”dDWi ‘ Tones ] ‘ Music ‘ ‘ Wihite Noise

Music

¢ You must save the sequence file (click the blue disk icon) before the
Sequencer Window can be used

25

ANALOG
DEVICES



Exporting Sequences to a microcontroller

Once all sequencer modes have been tested, and we already
have our basic program in the microcontroller, the next step
IS to Include some sequences and map each mode to a GPIO
port on our ARM M3 series uC.

First, we click on the “Export Sequence Data” button.
» |0 & IC)

Mode Address Bytes
[ Export Sequence Data... l 4

Tones

Music

Then, we give it a name. For this example we’ll name it
“1761_Demo.h”. After pressing “OK” the following files will
be created:

1761 _Demo.h
This file contains references for all modes
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Exporting Sequences to a microcontroller
(cont...)

e Tones_Modes.h, Music_Modes.h, and White Noise_Modes.h

+ Each independent file contains it mode data. For example:
ADI_REG_TYPE TONES_0[4] = {0x00, 0x00, 0x00, 0x00};
void TONES_ download()
{
SIGMA_WRITE_REGISTER_BLOCK( DEVICE_ADDR_IC 1, 0x0010, 6,

TONES_0); /* StMuxSwSlewlcoeffname
*/}
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Accessing Sequencer Modes

4+ On the “main.c” file, we include the “1761_Demo.h” file.
+ We create another c file named “1761Demo_seq.c”.

e Within this file we just simply call the function by its name. Using

the example above, we just type in “TONES download();” and
that’s all.
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For reference

¢+ See the example files that were created for an ADAU1761 and
an ARM Cortex M3

e ADAU1761 Demo.zip
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Conclusion

Porting and using SigmaStudio header files for
microcontrollers is as easy as pressing the “Export System
Files” button.

The user needs to modify the SigmaStudioFW.h file to enable
the pre configured macros within the microcontroller
environment.

All SigmaDSP register and program information is
automatically generated and ready to be used.

The Sequencer window is a powerful tool to access specific
data within our SigmaDSP ICs.
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