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1. Purpose

Graphic User Interface (GUI) is a software program that verifies and tests the function of the Silicon Mitus product. This
document is based on SMA2503 GUI.

Control

USB to 12C register data &

SMA2503.exe

Board

Connection Read/Write

with device

Run

Figure 1. Active Flow

The Silicon Mitus evaluation system has an 12C port, so the user can control the action via the GUI program. The diagram
below describes the connection for the Silicon Mitus evaluation system using the GUI Program with test equipment, USB to
I12C Board, PC, USB cable and Silicon Mitus Evaluation Board (EVB) Kit.

USB to 12C .
board “ EVB Kit

Figure 2. Connection Diagram

www.siliconmitus.com © 2018 Silicon Mitus, Inc.
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2. Installation

Unzip SMA2503_Control_Panel.zip to a local PC. To install the program, run “Setup.exe” file.

U1 sMA2503 =

Destination Directory
Select the installation directories.

All saftware will be installed in the following locations. To install software inta a
different lacation, click the Browse button and select another directory.

Target directary for application
lC:WPrugram Files (=86)¥lron Device CorporationWSMI‘ ‘ Browse...

Target directary for National Instruments software
‘C:WPrngram Files (x86)WNational Instrurnentsit

‘ ‘ Browse... ‘

] X

‘E Next »> I ‘

‘ << Back

Cancel

U1 smMA2503 =

Start Installation
Review the following summary before continuing.

Adding or Changing
*» SMA2503 Files

Click the Next button to begin installation. Click the Back button to change the installation settings.

‘ SaveFile... ‘ << Back ‘E Mext >> I ‘

Cancel

U1 smMA2503 =

Generating script operations for action:

<< Back Mest »>

Cancel

© 2018 Silicon Mitus, Inc.
September 2018 — Rev0.0.0

3/30

www.siliconmitus.com



GUI User Manual

JsmMA2503 = O X

Installation Complete

The installer has finished updating your systemn,

<< Back Mest »>

Installation Path

1. Windows Start — Click SMA2503

2. C:\Program Files (x86)\Iron Device Corporation\SMA2503 folder. Run with SMA2503.exe

3. Device Configuration

Connect ‘USB to I12C Board’ to the Evaluation Board Kit.

1. Run SMA2503 GUI Program
2. If the USB to 12C Board is not connected normally, an error message pop-up window will appear.

% Error it

USB is not Connected.
Please Check USB Controller.

Program will be closed

K

Figure 3. Error Message Pop-up

www.siliconmitus.com © 2018 Silicon Mitus, Inc.
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4. Board Manual

4.1 Introduction

The SMA2503 Evaluation (EV) Board is a demonstration and evaluation board that shows the capabilities and features
of SMA2503 chipset designed by Silicon Mitus (Iron Device). This board has an I12S interface for digital. Implementation
of an amplifier with 2 x 150 W at 4 Q (BTL mode) on four layers PCB.

4.2 Board Package Content

The SMA2503 EV Board package includes the following:

SMA2503 EV Board

USB to 12C Control Board

Cable set to connect the board in lab conditions.

Control S/W (Released by e-mail. Please contact Silicon Mitus separately.)

HPON =

4.3 EV Board Overview
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Figure 4. SMA2503-T EV Board Placement and EV Board

1 3.3V
: IOVDD

: IOVDD
: GND
:SCL
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PWN= N=

Figure 5. USB to High Speed 12C Control Board

Type: 2.54 mm Pitch Pin Header for J6

Pin Description Value
1 3.3 V LDO Output +3.3V
2 IOVDD I0VDD

Connect Pin 1 and Pin 2 if |0 voltage is +3.3 V

© 2018 Silicon Mitus, Inc. www.siliconmitus.com
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Type: 2.54 mm Pitch Pin Header for J7
Pin Description Value
1 IOVDD IOVDD (+3.3 V)
2 GND GND
3 SCL 0Vto+3.3V
4 SDA 0OVto+3.3V
www.siliconmitus.com © 2018 Silicon Mitus, Inc.
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IOVDD
RS50 0 TEST 8 e BOD 24V Heat Sink Hole
R1608 —-> R1005 CON2 cone. H - 35mm pitch
. Iﬁnﬁ cs6 -

1 10u/50V CON1

H

Power Connector

www.siliconmitus.com

Figure 6. SMA2503-T EV Board Schematic
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4.4 Board Schematic
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4.5 Connectors

J19[SMA2503-T]: Power Stage and Analog Power Supply

GUI User Manual

Type: Micro-Fit 3.0™ Right Angle Header (43650-0200, Molex)

Pin Description Value
1 PGND GND
2 PVDD Maximum +40 V/8.5A

LS4[SMA2503-T]: Left Speaker Output

Type: Micro-Fit 3.0™ Right Angle Header (43650-0200, Molex)
Pin Description Value
1 SPK Output1 P Maximum +40 V
2 SPK Output1 N Maximum +40 V

LS3[SMA2503-T]: Right Speaker Output
Type: Micro-Fit 3.0™ Right Angle Header (43650-0200, Molex)

Pin Description Value
1 SPK Output2 N
2 SPK Output2 P

Maximum +40 V

Maximum +40 V

J31[SMA2503-T]: 12C Control Pin
Type: 2.54 mm Pitch Pin Header

Pin Description Value
1 IOVDD 0Vto+3.3V
2 GND GND
3 SCL 0Vto+3.3V
4 SDA 0Vto+3.3V

J30[SMA2503-T]: 12S Input Port
Type: 2.54 mm Pitch Pin Header

Pin Description Value
1,3,57 GND GND
2 LRCK 0Vto+3.3V
4 SCK 0Vto+3.3V
6 SDI (input data from source) 0OVto+3.3V
8 SDO (output data from chipset) OVto+3.3V
J29[SMA2503-T]: External Clock(MCLK) Input
Type: 2.54 mm Pitch Pin Header
Pin Description Value
1 GND GND
2 MCLK 24 576MHz

J35[SMA2503-T]: Master Clock(MCLKO) Output
Type: 2.54 mm Pitch Pin Header

www.siliconmitus.com © 2018 Silicon Mitus, Inc.
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Pin Description Value
1 GND GND
2 MCLKO 24 .576MHz

© 2018 Silicon Mitus, Inc.
September 2018 — Rev0.0.0
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4.6 Measurement Set Up (APX525)

This set up is for the evaluation of SMA2503. Reference equipment is APX-525 from Audio Precision.

4.6.1 Connection

Power Supply
(Typical 40V/104)

-+

USB to 12C Control Board

Lab Load
(Adohm+22uH)
Lab Load
(4ohm+22uH)
SMAZ2503T
AUX-0025
APX-525
Figure 7. Measurement Connection (I12S input)
www.siliconmitus.com © 2018 Silicon Mitus, Inc.
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4.6.2 Control S/W (GUI) — Quick Start (Register File Download)

This is a quick start initiated by downloading the device register file. Test steps are as the following:

1. Setup the H/W connection, and use the register file for device operation
2. Install SMA2503 Control Panel, and run SMA2503.exe
3. Click on “Load Registers” from “File”
4. Select the provided register file (.dat) for device operation
5. The device on the EVB will run
6. You can control other functionalities as desired
¥ SMA2503 Register Control Panel — O X
File | 12C Address Tool Help
Load Registers - Yolume Control
Save Registers _ TOP Manager @ JOﬁ LEFTYOL []  RIGHT WOL
Exit ' FF= L=h  FF-
Input Set, TDM Vol Ctrl, SPK Mute Ce- Cé-
Rech Lch 96 96-
Signal Path Setting DSP Ctrl. Tone Muted, Muted, Bd - fid-
DSP On/Off————— 21 oh Mo 32" 32"
EQ Control ] EQ ol G 00— 00-
Rch Lch
Bass Boost B g
Bass Boost [ Bass Boos tuted, Muted, |56 =56
1 Comp/Limiter -20,00 |[dB] -20.0 |[dB]
DRC{Comp/Limit) [] Muti-DRC
Read from Device Write to Device
Modulator LDO Control ® \ron Device
forporatian
Status Monitoring
Power Stage Control Setting e i
ose - cwaen - Silioon Mitus
PLL Control Test 00000000 00000000
Figure 8. Loading Register File
% Name of File to Read X
H:;‘%SESW | C#Proaram Files (x881%lron Device CorporationtSMAZ503 |
= QAW ||| SMAZE03 =] Ed~
* o= B e 9R L
. . .. e o= =1}
Hi2 1) [ smA2503_default 2018-08-06 2% 11 DAT I
HHE =H
2HEE{El
L PC
WEH3 . >
M o2q): [iEEm i
o2 #@2(T) [ C+ daty =1 4

Figure 9. Selecting Register File

© 2018 Silicon Mitus, Inc.
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5. Detail Controls

5.1 Control Panel Overview (Main Panel)

GUI User Manual

® SMA2503 Register Control Panel = O X
File 12C Address Tool Help
@ @ @0n @ Yolume Control
System Setting TOP Manager @ J off LEFT¥OL [J]  RIGHT VOL
FF= L=R  FF-
Input Set, TDM Vol. Ctrl, SPK Mute C8- E8-
Rch Lch 96- 96-
Signal Path Setting DSP Ctrl, Tone (2) Muted, Muted, Bd- G-
—DSP On/Off- eh M 32'l 32"
EQ Control ] EQ Z.1ch Mode 00- 00-
Rch Lch
Bass Boost = g
Bass Boost L1 iaes boos Muted, Muted, o= = b
[J Comp/Limiter -200 |[dB] -20.0 [dE]
DRC(Comp/Limit) | [] Muti-DRC @ 5
Read from Device Write to Device
Modulator LDO Control ® \ron Device

Power Stage

PLL Control

Control Setting

Corparation

Status Monitoring

@) osc

00000000

CLOCK_MON
00000000

Silican Mitus

Figure 10. SMA2503 Register Control Panel

No. ltem Description
. Power On: Power-up = Speaker Output On > De-mute

@ | Power On/Off with Sequence Power Off: Mute > Speaker Output Off > Power Off

@ | Mute Control Mute and De-mute Control

@ | Volume Control Master Volume Control

@ | Read from Device Read 12C from DUT and Set Panel

® | Write to Device Read Set Value from Panels and Write to DUT

® | DSP oOn/Off DSP block on/off — this is the same control at Signal Setting Panel
Click on “Status Monitoring”

atus Monitoring eads status register and updates display every 0.2 seconds

@ | Status Monitori Reads stat ist d updates displ 0.2 d
Stops monitoring when clicked again
Load Register: Register Load from .dat file

. Save Register: Register Save to .dat file and .datx file

Menu Bar — File Export Filter Parameters: Structure of coefficients for C file to .datx
file

© | Menu Bar — Tool Direct Register Control Panel — Open Direct Register Control Panel

www.siliconmitus.com
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5.2 Initialization

5.2.1 System CLK

1. System Setting Panel
2. Select the System CLK depending on the system
- Internal OSC using an internal oscillator
- Crystal OSC (24.576 MHz)
- Ext. CLK 19.2 MHz: External clock with IOVDD Level
- Ext. CLK 24.576 MHz: External clock with IOVDD Level

5.2.2 CVDD EN (Clock VDD)
1. LDO Control Panel
- LDO_CVDD Enable: Enable

5.2.2 Change the Default Value (these values were tuned)
1. Power Stage Panel
- FLT_VDD_GAIN: b'01111 to 00101

- Dead time HS: b’0010 to b’0001
- Deadtime LS: b’0010 to b’0110
- Slope Control HS: b’10 to b’01
- Slope Control LS: b’10 to b’00

2. Feedback Control
- SPK_BDELAY: b’100000 to b’011101

5.2.2 Input Mode Selection
1. Case 1) 128 (fs = 48 kHz): Using Default Value

2. Case 2)12S (fs = 192 kHz)
- Use aPLL setting
- Oruse Down Conversion
Top Management Panel
DAC Down Conversion: Down Conversion

© 2018 Silicon Mitus, Inc.
September 2018 — Rev0.0.0 13/30
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5.3 BassBoost

¥ BassBoost Control Panel X
BassBoost Speaker Control
HPF Boost Freq, aj\_ow Pags Freq L
@ - @ - @ B.Boost Input ' Foa
Pre-HP Filter <1000
4 Post-HP Filter Attack Relese Time EoR)
@ @ Long |w
Filter Type < .000
Band Pass
— Low Pass @ B.BoostTHRES i
-40d8 |+ 41,000
: @ B.Bonst Gain FoC
0 [Hz] | |0 [Hz] | Lowest +35dB(1+08) [+ || g [Hz] =[,000
] On/Ofi [] On/off
BassBoost Half-Bridge Path Control
Direct Ctrl
HPF Boost Freq, Low Pass Freaq,
B.Boost Input = FOA
Pre-HP Filter - 2,000
| Past-HP Filter Attack Relese Time
Long | FOB1
Filter Type =000
Band Pass -
—{ Low Pass FOB2
<[.000
| B.Boost Gain 4 FOC
0 H 0 H o S - 0
fhed Ml Lowest asamtiss v || ° (Hz] T
[10n/0ft ] On/Otf i

Figure 11. BassBoost Control Panel

No. ltem Description
@ | HPF Frequency 13t Order High Pass Filter Frequency Setting. “0” is off
@ | Boost Frequency Boost Frequency Setting: 20 Hz to 1 kHz
@ | B.Boost Input Select input of Bass Boost Block (Pre or Post HPF)
@ | Filter Type Band Pass Filter or Low Pass Filter Type
® | B.Boost Gain Bass Boost Gain Setting
® | B.BoostTHRES (Boost Trigger) Set the starting limit of Bass Boost
@ | Attack Release Time (Boost Trigger) Set the attack/release time limit of Bass Boost
Low Pass Frequency (Boost Trigger) gcr)]vc\)/uﬁ)(a;sbsZa fiteetrao; ot\t:z ts)ic?:ssilftrgztuc;rlt;ols the attack release function

www.siliconmitus.com
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5.4 EQ Control

¥ EQ Control Panel X

| User Defined(Graphical Mode) v|

EQI EQ3 EQ5
(Fc=140Hz} {Fec=1kHz) {Fc=7.5kHz}
12dB - 12dB - 12dB - 12dB- 12dB -
BdB - BdB - EdB - BdB - GdB -
0dB - 0dE - 0dB - 0dE - 0dE -
-6dB - -6dE - -GdB - -6dB - -6dB -
=l2dBos -12dB-= -12dB-= -12dB-=
By Bypass T Bypass IT

¥ Parametric EQ Panel - O X
B-
Auto Scale 0
Fixed(-40dB~40d8) Fs[Hz] 2 48000.00 o
(Fs=MCLK/512) 5.
-10-
- -154
RAIGHT LEFT EQN
@ EQI{MDRC) EQ2MDAC) @ o —e0-
S -%5-
Linkwitz-Riley filters MODRC £ -
< 5.
=M Chntgl FQ0 EQ1 EQZ () -4
LEFTBYP&SS (0 O -45_
RIGHT BYPASS [] O -50-
LEFTMONO [1 [0 [ ":g
RigHTMONO [1 [0 OO 100 1000 10000 22000
(5)LAsus MoDE [ Frequency[Hz]

—EQO_BAND1 - ——— —EQO_BANDZ— ———— —EQO0BAND3{ ———— —EQ0BANDA{ ———— —EGILEANDE—I:I—@»
Q Type Q Type Q Type Q Type Q Type
0,70 PEQ  w || 2070 PEQ  w || 2070 PEQ  w || 2070 PEC  w || 2070 FEQ
Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz]

£00 <140 <00 = 355 0.0 =/ 1000 =00 = 2800 0.0 = 6900
EQ1_BANDI EQ1_BAND2 EQ1_BANDI-] EQ1_BAND4-—[] EQ1_BANDS—]

Q Type Q Tvpe Q Type Q Type Q Type
2071 ndBWLPF w || 2071 nd BWLPF w || 207 FEQ  « || Ho7 PEC  w || 20T FEO w
Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz]

200 < 1000 <00 = 1000 =00 =/ 1000 200 =/ 1000 =00 = 1000
—EQZBANDI [ —FQZEANDZ ) —EQZBANDI [ — —FQZ BANDA | |—— —EQ2_ BANDE [ |
Q Type Q Type Q Type Q Type Q Type
20,71 nd BWHPFw || 2071 nd BWHPF w || 2071 PEQ  w || H0OT PEC  w || 207 FEQ  w
Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freg[Hz] Gain[dB] Freq[Hz]
£ 0.0 < 1000 =00 = 1000 =00 = 1000 =il = 1000 0.0 =/ 1000
Figure 12. Parametric EQ Panel
No. ltem Description
D | Eq There are three EQ BANKSs in cascade
EQ is bypassed if checked
@ | Linkwitz-Riley filters Open Linkwitz-Riley filter panel and pre-set
® | MDRC Open MDRC panel and pre-set for MDRC
Q Factor
Biquad Filter Type
@ | EQBand
Q PEQ
2" BW (Butter Worth) HPF
© 2018 Silicon Mitus, Inc. www.siliconmitus.com
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2"d BW (Butter Worth) LPF
LSF (Low Shelf Filter)
HSF (High Shelf Filter)
Piezo Tune
Notch
Gain
-20 dB to +20 dB
Frequency
20 Hz to 20 kHz
Check Box
Checked: On

® | LR SUB MODE

Test purpose register

www.siliconmitus.com
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5.5 DRC (Comp/Limit)
® Compressor/Limiter Control Panel X
(&) SPK DRC | @Half Bridge DRC | @®moRC |  @sroRc \
SPK DRC (Compressor & Limiter)
{1} Threshold 0- B Hard Limiter
Compressor Lirniter =10+ 0.12d8 |
20 —Compressor
E & @Compressor Ratio [—’ g}
= -30-
(=R
=] @Aﬂack Time  Release Time
S 40
2 0.01s : 0,085s
-50-] - -
—Limiter
-60- ] @Aﬂack Time  Release Time
46000 2-60.00 -gb.0 -ah0 -2h0 0o LT .
= Input[dB] g me 30 Les

Past DRC Band Pass DRC  Band Pass & Post DRC Post Data InputiL/R) DSPO(Past DRC) Skip
»Enah\e Enable Enable DSP SPK1 + DSP SPK2 _Skip
Jﬁypass J Bypass J Bypass J EQ0 Data Input{Bypass) JPass Through

Figure 13. Compressor/Limiter Control Panel

No. ltem Description
Compressor Threshold

Maximum high level: - 0.1 dB

Compressor off: 0.0 dB
@ | Threshold Limiter Threshold

Maximum high level: - 0.3 dB

Limiter off: 0.0 dB
@ | Hard Limiter Clip the signal when it exceeds the threshold
® | Compressor Compressor Ratio .

Amount of compression
@ | Attack / Release Time for Compressor | Attack / Release Time
® | Attack / Release Time for Limiter Attack / Release Time
® | SPKDRC Compressor/Limiter setting for speaker path
@ | Half Bridge DRC Compressor/Limiter setting for half-bridge path
MDRC Compressor/Limiter setting for speaker multi-band
BPDRC Compressor/Limiter setting for speaker band-pass post

© 2018 Silicon Mitus, Inc.
September 2018 — Rev0.0.0
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5.6 2-Way Speaker — Mono (use L-R filter)

o
Auto Scale =
Fixed(-40dB~40gg) Fs(Hz] £]48000.00
(Fs=MCLK/512)

RIGHT EEET EQD
EQI(MDRC) EQ2(MDRC)

® Multi-DRC Frequency Set

2
e =
Linkwitz-Riley filters MDRC E @ Filter Order @Typg
cac | 4 Order = ‘ EQ1 HPF (EQZ LPF)
antre EQO0 EQl E02 EQ1 LPF (EQ2 HPF)
LEFT BYPASS [] O
RIGHT BYRASS [ 0 (3) Mili-Barid Fiagsncy[Hz]:
LEFTMONO (0 O O -
RIGHTMONO (0 [0 O =0 2o 2o a0 etho  edbo 1oboo T
LR SUB MODE [J </ o
—EQO_BANDI | ——————EQO_BAND2—{} CEUCOEMD T =T =L w1016 e —EQO_BANDS {1
Q Tupe Q Type Q Type Q Type Q Type
=070 PEQ  w || Z{0.70 FEQ w || 2070 PEQ  w || 070 PEQ w || 2070 PEQ W
Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Frag[Hz] Gain[dB] Freq[Hz]
=00 =140 200 = 385 = 0.0 = 1000 200 = 26800 =00 = 6900
EQ1_BAND1 {4 —EQ1_BANDZ EQ1_BAND3I[} EQ1_BANDA ] EQ1_BANDS—{}

Q Type ¢] Type Q Type ] Type Q Type
o7 T BWHPF w || 207 ond BWHPF w || 071 PEQ w || HO7 PEG  w || H07 PEG  w
Gain[dB] Freq[Hz] Gain[dB] FreqlHz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz]

+[0.0 =/ 1000 00 <1000 0.0 </ 1000 <00 =100 0.0 <[ 1000
—EQ2_BAND1 o }———— —EQ2 BANDZ 4 EQZBAND3{ ————EQ2BANDA-[ | EQZBANDS [}
Q Type Q Type Q Type ] Type Q Type
210,71 nd BWLPF w || 207 2nd BWLPF w || 2 0.71 PEQ  w || E0TI PEQ = |[ 207 PEC w
Gain[dB] Freq[Hz] Gain[dB] FreqlHz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freq[Hz]

*0,0 = 1000 00 <1000 0.0 <[ 1000 <00 =100 20,0 <[ 1000

Figure 14. LR Filter Control Panel

5.6.1 Signal Mono Set
1. Signal Path Setting
- Mono Mix: On

2. EQ Setting
- Main Panel
DSP EQ: Check
- Linkwitz-Riley Filter Set
No. ltem Description

@ | LR Filter Order Recommended 4t Order

HPF: EQ for Tweeter
LPF: EQ for Woofer

@ | LR Filter Frequency Cross Over Frequency Set

@ | Type

www.siliconmitus.com © 2018 Silicon Mitus, Inc.
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5.7 2.1ch Mode

® Power Stage Control Panel - O X
12C_CE [2C_0OE1 12C_OE2 DIS_SCP DIS_MOS_Fif QCP_CNT_GAIN
H ok H Disable Disable H
'L’L ilL 'JQL ‘\%Enable ‘AEnahle -‘QL
TSD Level OCP_LVL_H OCP_LVL_L SET_LEB SET_FLT_.OLY  Testfor PBTL Contral
doo | FHoow | EHeow | FHeow | [ oo Je 00
Dead Time HS Dead Time LS Slope Control HS Slope Control LS
1 1 ] 1 : 1 1 1 1 I 1 1 1 1 : 1 1 1 1
oooo o101 1010 111 0ooo o101 1010 1111 oo oo 1 oo omoomon
EN S, 0000 N gy 0|
@ Mode Contral FLT.VDD.GAIN  FDPEC FIX_GAIN
“1xBTL+2xSE | ', 00000 | Enable FDPEC Fixed Gain
: - "&Nnrmal Operation JQNUrmaI Mode
Class G Control
DIS_GUYLD
aftack Level 1
Disable GYDD UVLO (0,3125FS/step)
'JKEnabIe GYDD UYLO AtackLavel S.000 |
0000 : Boost On e —
Soft Start 1112 Boost O gojoase Time 1 Release Time 2
Enabla {10ms/step @48kHz)  (10ms/step @48kHz)
'J&Disable 2,000 | 21,0000

Figure 15. Power Stage Control Panel for 2.1ch

5.7.1 Mode Control

No. ltem

Description

@ | Mode Control

1xBTL+2xSE

© 2018 Silicon Mitus, Inc.
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5.7.2 System Setting

—SystemCTRL1

® System Setting

Systemn CLK
I Crystal OSC (24,576MHz) ;vl

Master Mode Clock Selection

12,288MHz(256ts) B

12C Reset

Power Up

Mormal Operation
JIiner-ann(IZC Registers are ALIVE)

—Sy CTRL3

L/R SPK Terminal Swap
L/R SPK Qut Terminal Swapped
J.Nmmat
|

Oscillator Precision,24,576MHz
0.5%

j:wg

Oscillator Disable

Mo Calibration
j Auto Calibration

@ Speaker Mode

& Off (default)

¢ Mono signal@left terminals
¢ Mono signal@right terminals
¢ Mono signal both terminls
¢ Steren

(2) Half Brige Path Mode

<

@ Off

oy

TRL2
Internal Clock Calibration
2 00000000

¢ Mano Signal @Left Terminals
¢ Mono Signal Both Terminals(individual L/R Yol.)
e 5

Figure 16. System Setting for 2.1ch

No. ltem Description
@ | Speaker Mode Mono signal at left terminals
@ | Half Bridge Path Mode | Stereo

5.7.3 H/W Connection

1. Left Output: BTL mode — Woofer

2. Right Output: SE mode —

Left/Right

www.siliconmitus.com
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5.8 DOUT (SDO)

5.8.1 12S Input to DOUT (SDO)
1. TOP Manager Panel

- Master Mode: Master Mode Selection

2. Signal Path Setting Panel

- Port Config: OUT: Port3, IN: Port1, 2
- Port Select: (See Figure 20. Signal Path Setting)

GUI User Manual

® Top Level Management Control Panel

PLL Reference Clock!
Internal D5C
J External CLK(x0SC)

PLL_FD

PLL Power Down
J PLL Operation

haster Mode
JSIave Mode

SPDIF Power Down

MNormal Operation
J SPDIF Power Down

PLL Reference Clack2
SCK
J PLLREF_CLKI

DAC Down Conversion

Down Conversion
J Marmal

S00 PAD Output Contral
Tied to L"
) 500 autput

PLL Lock Skip Mode
Lock Disable
J Lock Enable

Top gel
LRCK_POL
Output Format ) SCKRate  SDO Length
RJ Hiyalid Bt 2abit
J L valid & i
—Top m ge?

— Top manage3

—Top ged

3MHz internal O5C PD
Power Down
JNormaI Operation

Clack Maonitor

Mot Monitoring
JMonitoring

Test Clock Monitaring Speed

12, 288MHz Systern
J 24.578MHz System

Clozk Maonitaring Enable Time
duseci@3imMHz)
J 2useci@amz)

Test Clock Enable

Clock OutputiPLL or OSC)
J Mormal @300

MON_OSC_PLL  PLL SDM PD
05C @SDO SDM Off
JrLL@spo (§somon

Clock Monitaring Time Sel,

1lusec  |w

Clcok Monitoring Path Sel,

Euternal Clock
Jsck

Test for Clecok Monitoring,

Maormal (>24,576MHz)
JSimpIe (»8luscec)

Test for Limiter Operating Range
Enable
J Disable

Test SPDIF Clock Sel,
gZd.E?BMHz
49 162MHz

Test SPDIF L/R Data Change
Right/Left
J Left/Riaht
TEST _PWR_MTR_SYMNC

!Non Synced Data(S¥SCLE Sync)
Synced Data(SCL sync)

Figure 17. TOP Manager Panel for 12S Input to DOUT

© 2018 Silicon Mitus, Inc.
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6. Other Control Panels

6.1 System Setting

@

Power Up

MNormal Cperation

® System Setting X
— SystemCTHLI1 ——oystemCTRL3
Systemn CLK L/R SPK Terminal Swap
(1) [ Crystal OSC (24 576MHz) | »] L/R SPK Out Terminal Swapped
J MNormal
Master Mode Clock Selection
Oscillator Precision,24,576MHz ~ Oscillator Disable
| 12, 288MHz(256fs) |v|
@ 0,5% Mo Calibration
Sz J Auto Calibration

|2C Reset @

lPuwer~ann(l2C Registers are ALIVE)

@ Speaker Mode

@ Off (default)

¢ Mono signal@Ileft terminals
¢ Mono signal@vright terminals
¢ Mono signal both terminls

¢ Stereo

(6) Half Brige Path Mode

@ Off

SystemCTRL2

@ Internal Clack Calibration
e
3 000ooooa

¢ Mono Signal @Left Terminals
¢ Mono Signal Both Terminals(individual L/R Yol )

Figure 18. System Setting for Other Control Panel

No. ltem Description
Internal OSC
Crystal OSC (24.576 MHz)
@ | System CLK FLL
Ext. CLK 19.2 MHz
Ext. CLK 24.576 MHz
@ | Power Up Analog Block Power On
@ | Internal Clock Calibration Internal OSC Frequency Calibration
@ | Oscillator Precision Precision setting in case of Audio Calibration mode
® | Speaker Mode Speaker Output selection mode after DSP
. Normally Off
© | Half Bridge Path Mode This should be set to “Stereo” in case of half bridge path mode (2.1ch)
@ | 12C Reset Reset for 12C register

www.siliconmitus.com
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6.2 Input Receiver Control

6.2.1 Input Receiver Control Panel
1. Digital input format setting

2. Itis recommended to use the default in case of 12S signal

% Input Control Panel

@InputhTﬁU
125/PCM Cl
Master Mode
j Slave Made

125 Input Format
Phillips Standard 125 |+

First-channel Polarity

High for first-channel data
‘I Low for first-channel data

Data Written On
SCK Rising Edge
J SCK Falling Edge

@InpullCTHLZ

Data L/R Exchange
(Both for 12C & PCM)

Companding PCM

Decoding Select
— A-law
u-law

PCM Sterao/Mono

Stereo Mode
—{ Mono Mode

Input Audio Mode
125 Mode

-

] Inverted (Right-first)
MNormal (Left-first)

Companding,
—{ Linear

PCM Sample Fre,

16Khz
= 8khz

PCM Data Length

1Bbit
= | 8hit

3} InputICTRL3.4

# of Slot pr, Sample Period(PCM)
Default is 2 slot (PCM_CLK 128kHz@8hit)

PCM n-Slat 3| 1

Position of the sample@ 8,16kHz (Slot Number)

1st n-Slot
=]

-

2nd n-Slot
=

@ SRC Bypassed [

INPUT 1

Figure 19. Input Receiver Control Panel

No. ltem Description
@ | Input1 CTRL 1 I2S input format settings
@ | Input1 CTRL 2 PCM input format settings
@ | Input1 CTRL 3,4 PCM slot setting
@ | SRC Bypass Sample Rate Converter turns off if checked

© 2018 Silicon Mitus, Inc.
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6.3 Signal Path Setting

® Signal Path Setting

Qutput Control
@ Part Config,

~Pre—Gain into Mixer

Left Signall

| Mormal Mode

™| ® B

@ Port Output Format

Rignt Signal

| 125 325CK

@ Output Source

~

| Disable

R ® Mono Mix

Input Reciever Setting

an
Jof

DSP

EQ Bass Boost

DRC

SPK r r
HB | r

Multi-Band DRC [~

Output Mode Setting

Figure 20. Signal Path Setting

No.

ltem

Description

Port Config

Port Configuration

Normal Mode: Not used for SDO output
Audio Data Output: Used for SDO output

Port Output Format

12S format for SDO

Output Source

Select signal to output in case of only master/slave mode (see the TOP Manager

Panel)
Disable
Format Convert Input
Mixer Output@48kHz

SPK Path after DSP(48kHz)

Half Bridge Path after DSP(48kHz)
For Test (LR Mixing Before DSP)

For Test (Tone & Fine Vol.)

For Test (LR Mixing after Tone & Fine)

Input Receiver Setting

Open the Input Receiver Control Panel

Pre-Gain into Mixer

Mixer Gain of Digital Input signal

Mono Mix

(Left Signal + Right signal) / 2
This function should be used for 2-way speaker application

DSP

DSP On/Off — it is the same control as DSP On/Off in Main Panel

® O @ | el®

Output Mode Setting

Open the System Setting Panel

www.siliconmitus.com
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6.4 TOP Manager

® Top Level Management Control Panel

Top managel @ — Top manage3
Output Format '-HiK;PI?d'- SCKRate SO Lenath 3MHz internal OSC PD
: ali . _
AJ v L Bifs  |w 2061 [w Power Down
J il J Normal Operation

—— lTop manage?2

@ PLL Reference Clockl

Internal 0SC
J External CLK(x0SC)

J

(5)pacd
J

@) pLL_PD

~PLL Power Down
J‘ PLL Operation

@ SDOP

Master Maode
J Slave Mode J
SPDIF Power Down PLL

Narmal Cperation
J SPDIF Power Down

J

(3) PLL Reference Clock2

Clock Monitor

Not Manitoring

SCK J Monitoring

PLL_REF_CLK1
Test Clock Monitoring Speed
12,288MHz Systemn

own Conversion
J 24.578MHz System

Down Conversion

Hamal Clock Monitaring Enable Time
dusec(@3imMHz)

&0 Qutput Cantrol J 2usec{@3MHz)

Tied to "L"

500 Output Test Clock Enable
Clock Output{PLL or O5C)

'} Normal @sDO

Lock Skip Mode

Lock Disable MOM_OSC_PLL  PLL SDM PD

Lock Enable 0SC @500 SDM Off
JPu@spo  JsoMmon

@Tup managed
Clock Monitaring Time Sel,

1usec  |w

Clcok Monitaring Path Sel,

External Clock
Jsck

Test for Cleok Monitoring,

Mormal (>24 576MHz)
J Simple (>B8luscec)

Test for Limiter Operating Range

Enable
) Disable

Test SPOIF Clock Sel,
‘ 24, 576MHz
49, 152mHz

Test SPDIF L/R Data Change
Right/Left
J Lett/Right
TEST_PWR_MTR_SY¥MNC

‘_‘Nan sSynced Data(SYSCLK Sync)
Synced DatalSCL sync)

Figure 21. TOP Manager Panel

No. ltem Description
@ | Top manage1 12S format for SDO output
@ | PLL Reference Clock1 PLL Reference clock selection
@ | PLL Reference Clock1 PLL Reference clock selection
@ | PLL_PD PLL power-down On/Off
® | DAC Down Conversion DAC down conversion for 192kHz input signal
® | Master Mode Master or Slave mode selection
@ | SDO PAD Output Control | Normal or SDO Output
PLL Lock Skip Mode PLL Lock Skip disable or enable
Top manager3/4 Register setting for test purpose

© 2018 Silicon Mitus, Inc.
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6.5 Volume Control

# Volume Control Panel

—@-SPK VYolume Control

X

-@Half—ﬂridge VYolume Control —

Slow Medium

OFF (W“‘\Fast

RCV /
Mono SPK / Mano /
Left SPK(Stereo) Right SPKiSteren) Left (Steren)
FF- FF= FF=
00= ! 00= 00= 0=
A 2 A A
v 0o - on - i} = 1
—@'Vul.jMute Control
Yolume Slope Mute Slope

Slaw Medium

OFF (‘\Fasf

Figure 22. Volume Control Panel

No. ltem Description
@ | SPK Volume Control Speaker Left / Right Volume
@ | Half-Bridge Volume Control Left / Right Volume in 2.1ch mode
@ | Vol./Mute Control Volume and Mute Slope Control

Fade in / Fade out effect
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6.6 Power Stage

¥ Power Stage Control Panel — O X
l2C_CE 12C_OE1 l2C_0E2 DIS_SCP DIS_MOS_F OCP_CNT_GAIN
H H H Disable Disable H
J e i J Enable J Enatle JL
(1)TSD Level  OCPLYLH (2)OCPVLL  SETLEB  SET.FLT.OLY Testfor PBTL Contral
(S =L <, 00 <, 00 =] fe 00
Dead Time HS Dead Time LS Slope Control HS Slope Control LS
s . (3) | — | — (1) | —
ooho ofor 1dio 11 0ooo o101 1010 1171 mod o oo o
=, 0000 <, 0000 s, o =R
(5) Mode Control ®)FLT_vDD_GAIN (7) FDPEC FI_GAIN
2|1 x BTL+2x SE *', 00000 _Enable FDPEC Fixed Gain
jNurmal QOperation JNnrmal Mode
Class G Control
DIS_GUYLD
Attack Level 1
Disable GVDD UVLO (0,3125F 5 /step)
J Enable GVDD UVLO Atacicloval .00 |
0000 : Boost On =
Soft Start 11 Boost Of  Rejease Time | Release Time 2
Enable (10ms/step @48kHz)  (10ms/step @48kHz)
| Disatle do0000 J,0000 |
Figure 23. Power Stage Control Panel
No. ltem Description
@ | TSD Level Thermal shut down level (high temperature: b’11)
@ | OCP Level Over current protection level: High (b’11) to Low (b’00), 0.5 A/Step
@ | Dead Time PWM Dead time control (b’1111: short to b’0000: long)
@ | Slope Control PWM Slope Control (b’11: fast to b’00: slow)
® | Mode Control Output Mode: BTL x 2 or 1BTL + 2 x SE (2.1ch)
Normally this value should be set as b’100
® | FLT_VDD_GAIN This should be set in Fixed Gain Mode and Class G operation with Boost converter
(SMAB021)
@ | FDPEC Output Feedback Loop On/Off
Fixed gain mode makes fixed FS (full scale)
FIX_GAIN FS depends on PVDD Level in normal mode
Class G Control This function is only for class G operation with SMA6021 Boost Converter
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6.7 LDO Control

¥ LDO Control Panel . O X

@ LOO-CVOG Enable! @
E LDOZ(DVDD) Output
nable

J Disable LBsY v

Figure 24. LDO Control Panel

No. ltem Description

@ | LDO_CVDD Enable Internal LDO enable for CVDD (clock power)

@ | LDO2(DVDD) Output Internal LDO voltage for DVDD (digital power)

6.8 Feedback Control

® Modulator Control Panel X

(D) Hal-Bridge Path Hysterasis (3) BPK Hysteresis Feedback

20MHz  |w E25kHz  |w
(2) Hali-Bridge Path BDELAY (4) SPK_BDELAY
3 +0000 3000000

Figure 25. Modulator Control Panel

No. ltem Description
@ | Half-Bridge Path Hysteresis PWM frequency of SE output in 2.1ch mode
@ | Half-Bridge Path BDELAY Do not control
@ | SPK Hysteresis Feedback PWM frequency of speaker output
@ | SPK_BDELAY Do not'control th|§ valug. This value should be provided by and used as
accordingly to Silicon Mitus
www.siliconmitus.com © 2018 Silicon Mitus, Inc.
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6.9 Control Setting

® Control Setting Panel X
FLL Control Protection Control
Hal-Biide Modulator VCink & Disable
‘Enable ¢ lgnore Threshold!, Shutdown at Threshald2
‘Disahle ¢ Reduced Output Power at Threshold1,Shutdown at Threshold2

¢ Shutdown at Threshold! & Threshold2

OCP Mode
S B i @ Permanent shutdown of Output
n }ﬁ J futo Recover(l sec,)

LA Delay SRC random Jitter Edge Displacement

o0 T | Added | Enable
"Disahle g Disable

Figure 26. Control Setting Panel
No. Item Description

Disable

Ignore Threshold1 (TSDW), Shutdown at Threshold2 (TSD)

@ | Thermal protection option Reduced 6 dB output at Threshold1 (TSDW), shutdown at Threshold2
(TSD)

Shutdown at Threshold1 (TSDW) and Threshold2 (TSD)

Permanent shutdown of output

Auto recover (1 second)

@ | OCP Mode

Other controls are not used
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