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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 SMA6101 GUI.

Control

USB te 12C€ register data &

SMAG6101.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.
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Figure 2. Connection Diagram
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2. Installation

Unzip SMA6101_Control_Panel.zip to a local PC. To install the program, run “Setup.exe” file.

JIsMA6101 = O X

Destination Directory
Select the installation directories.

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

Target directory for application
‘C:megram Files {x86)%ron Device CnrpnraﬁnnWSM.l| ‘ Bl

Target directory for Mational Instruments software
lC:WProgram Files (x8E)WNational Instruments

I ‘ Erowse. .

[ << Back \§ Next >> 7§H LCancel ‘

UIsMA6101 = O X

Start Installation
Review the following summary before continuing.

Uparading
* SMAE101 Files

Adding or Changing
» National Instruments system components

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

[ Save File... [« Back ‘E Next > i ‘ LCancel ‘

UIsMA6101 = O X

Overall Progress: 76% Complete

<< Back Mext >>  Cancel 4
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dsSMA6101 = =] X

Installation Complete

The installer has finished updating your system,|

<< Back Hext > FEinish

Installation Path

1. Windows Start — Click * “SMAG6101
2. C:\Program Files (x86)\Iron Device Corporation\SMA6101 folder. Run with SMA6101.exe

3. Device Configuration
Connect ‘USB to 12C Board’ to the Evaluation Board Kit.

1. Run SMA6101 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 © 2017 Silicon Mitus, Inc.
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4. Board Manual

4.1 Introduction

The SMA6101 Evaluation (EV) Board is a demonstration and evaluation board that shows the capabilities and features
of SMA6101 chipset designed by Silicon Mitus (Iron Device). This board has a digital class-D audio amplifier with an
integrated boost converter. From input voltage or a single cell Li-ion battery power supply, the boost converter converts
boosted output voltage into full digital amplifier to make large signal of outputs stable for the piezo speaker drive.

Maximum output voltage level is 40 Vpp.

4.2 Board Package Content

The SMA6101 EV Board package includes the following:

SMA6101 EV Board
USB to 12C Control Board

HPON =

4.3 EV Board Overview

Cable set to connect the board in lab conditions.
Control S/W (Released by e-mail. Please contact Silicon Mitus separately.)
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Figure 4. SMA6101 EV Board Placement
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5.3
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Figure 6. 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 for SMA6101 if O voltage is +3.3 V

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 0Vto+3.3V
www.siliconmitus.com © 2017 Silicon Mitus, Inc.
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4.4 Board Schematic
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Figure 7. SMA6101 EV Board Schematic
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4.5 Connectors

J1: Power Stage and Analog Power Supply

GUI User Manual

Type: 2.54 mm Pitch Pin Header

Pin Description Value
1 VBAT +4V/2A
2 GND GND
J7: DVDD Power Supply
Type: 2.54 mm Pitch Pin Header
Pin Description Value
1 DVDD +1.8V /200 mA
2 GND GND
J3: Piezo Output
Type: Micro-Fit 3.0™ Right Angle Header (43650-0200, Molex)
Pin Description Value
1 Piezo Output P Maximum +42 Vpp
2 Piezo Output N Maximum +42 Vpp

J2:12C 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
J4: 128 Input Port
Type: 2.54 mm Pitch Pin Header
Pin Description Value
2,4,6,8 GND GND
1 SDO (output data from chipset) OVto+3.3V
3 SDI (input data from source) 0OVto+3.3V
5 SCK 0Vto+3.3V
7 LRCK 0Vto+3.3V
J5: MCLK input (If external clock is providing using SCK, MCLK input does not need)
Type: 2.54 mm Pitch Pin Header
Pin Description Value
1 GND GND
2 MCLK 19.2 or 24.576 MHz

www.siliconmitus.com
8/28
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4.6 Measurement Set Up (APX525)

This set up is for the evaluation of SMA6101. Reference equipment is APX-525 from Audio Precision.

4.6.1 Connection

Power Supply
(Typ. 4V/2A)

-+

SMAG101
USB to 12C Control Board
3.3
Piezo
(3 ~ 5uF)
P — | S—
1
AUX-0025
APX-525
Figure 8. Measurement Connection (I12S input)
© 2017 Silicon Mitus, Inc. www.siliconmitus.com
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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:

Setup the H/W connection, and use the register file for device operation
Install SMA6101 Control Panel, and run SMA6101.exe

Click on “Load Registers” from “File”

Select the provided register file (.dat) for device operation

The device on the EVB will run

You can control other functionalities as desired

OO hWN =

¥ SMA6101 Boosted Class D Audiio Amplifier for Piezo Speaker

File | Tool Help
| Load Registers |
Save Registers
Exit
A P
; A
o ol B A 0 |
EQ BassBoost VOLUME DRC
sp0 ¥ 0 0 200 O
TDM
Figure 9. Loading Register File
® MName of File to Read 4
E:gg}ﬁw | DR GEUI_script ~]
S 217 | GULscript S e«mEr
oj= = SET 2T 2%
1 i FH e
2 JH71 il | Openloop_20V Test 20180416 Tune mono.dat 2018-04-16 2H 1 DAT It
HiZf =t
2Ha =g el

L
LH PC

HEZ3 o
It OIEM) iOpenInDp_EDV_Test_EmBDdIE_Tune_mnnn,dat :_j
oH SHA(T) [ dan >l

Figure 10. Selecting Register File

www.siliconmitus.com
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5. Direct Register Control Panel and EQ parameters

5.1 Direct Register Control Panel

You can check all register values of SMA6101 from Direct Register Control Panel

1. Open “Direct Register Control Panel.” Menu bar “Tool > Direct Register Control Panel”
® SMAB101 Boosted Class D Audiic Amplifier for Piezo Speaker = a X
File | Toel | Help
| Direct Register Control Panel |
EQ Parameters
Trim
Digital |
A
ﬁ A ﬂ’ VAYAVR
/0 — | JV:T — [ —p ) I‘.+. | > T
tQ [ BassBoost VOLUME DRC -
' = Class D 0.0/dB
soo €| O O 4.0 0
TDM
TOP Manager PLL [2C Address 10w
System Setting Test Protection Ctrl Brown Out Tone Gen, Status Monitoring
on  SPE Mute
Siliuun Mitus ‘lr-n'r—'p'@"'m @ 10; Mite ‘Write to Device Fead from Device

Figure 11. Menu Bar (Tool > Direct Register Control Panel)

® Direct Register Control Panel - [m] X
ADDR REG_NAME WRITE  READ |[ADDR REG_NAME WRITE  READ || ADDR REG_NAME WRITE READ |[ADDR REG_NAME WRITE READ
000 SYSTEM_CTRL 2], 00000000 | <[, O00O0000 || 0x1F  BO_PROTIS /2|, 0000000 | </, MOO00000 | || 0x3E  ATESTI <[, 00000000 | </, AOAGO0G ||| 0xA8  TONE_GEMERATOR /2], 00000000 | */, GOOGO0
001 INPUT_CTRLI 2|, 00000000 | 2|, O0DO00OD || 020 BO_PROTZ0 =, 0000DOOD | * . OOODOODD | || 0x3F  ATEST2 [, 00000000 | <, (ARG ||| 0+A9  TONE_FINE_VOLUME 2|, 00000000 | 4 . 0000000
0x02 INPUT_CTRL2 |2/, 00000000 | 2|, DOOOOOO0T || %21 TDM_RX </, 00000000 | <[, DOOOO000 || 0x8B  PLL_POST-M <, 00000000 | 210 0| k&4 PLL_A_SETTING /5] 00000000 | 7}, 00000000
0x03  INPUT_CTRL3  [2], 00000000 | 2. O00OOOO0 || 0x22  NOT USED ', 00000000 | =/, 00000000 || 0x8C PLL_M </, 00000000 | <, o0aaaao ||| 9+A8  PLLD_SETTING =+ 00000000 | 77, 0000000
0x04 INPUT_CTRL4 2], 00000000 | <1, 00000000 || 0x23  coMPaLIMI [2], 00oooooo | <1 60000000 | || oxeD  PLLF1 I, oooogooo | <1 oagaoonn] || 0AC  PLL-MODE.CTRL ), 00000000 | Cf, 00000000
005 BROWNOUT_SET! |, 00000000 | </, DO0OOO00 || 024 COMPaLIMZ [, 00000000 | =/, OOO00000 | || 0x8E  PLL_F2 [, tooooonn | = ooooong| || AP SPK-OCP-LVL ] » 00000000 | {5 000000
0x06  BROWNOUT_SETZ//, 00000000 | </, 00000000 ||| 0x25  COMP&LIM3 2], 00000000 | *, G0000000 | || 0x8F  PLL_F3 [, oooaooan | <, oonoaonn ||| %AE TOR-MAN4 =1 » 00000000 | =1, 00000000
%07  BROWNOUT_SET3/, 00000000 | =/, 0000000 ||| 0x26  COMP&LIM4 |2/, 00000000 0] || 0x90 CLASS_H.CLALI  [=|, conooono | =], dooanann] || 2%4F  VIN-SENSING [ » 00000000 | 1, G00000D
%08 BROWNOUT_SET4/|, 00000000 | </, 00000000 || 027 NOT USED 1 GO000003 | <, 0A0A0000 ) || 0+31  CLASS_H_CTRL2 [, oonooouo | <[ aomoona] || B0 BO-FPROTO £]» 00000000 | Zfs OO0C0I00
%08 OUTPUT_CTRL 1=, 00000000 <[, 00000000 ||| 0x28 NOTUSED =/, 00000000 | 2|, 00000ino| || 092  FDPEC_CTRL2 =1, 50000000 | =, oonooogo) || B! BO-PROTI ] Q0000000 |}, DACOECRE
kDA SPK_YOL <[, 00000000 | 2|, DOOODN00 || 0x23  NOT USED [, DO000000 | [, D0000000 || 0x93  BST_CTALD [, oooooooo | <, GOBA0000 Ez: sgzzgg ::EEEEEEEE :[#Egggg
k0B BROWNOUT_SETS/, 00000000 | */, OODOOON0 ||| 0x24 NOT USED [, 00000000 | <[, 00000000 || 0x94  BST_CTRLI <] 0ooo000u | =, o000 T Ehnnnnnnnn T
KOC  BROWNOUT_SETS[Z/, 00000000 | =/, 00000000 ||| 0x2B  EQ_MODE =/, 00000000 | =/, 0000000 | || %95 BST_CTRL2 <[ 00000000 | <[ G000 || T S oo | OO
k0D CLASSH-CTAL-3 2/, 00000000 | </, OOOOO0G0 ||| 0x2C  EQ_GRAPHICT <[, 0000000O | <[, 0000000 | || 0x95  BST_CTAL3 2], 00000000 | [ 0000800 || | o oo e Bt
OK0E  MUTE_VOL_CTRL 2/, 00000000 | */, DO000000 ||| 0x2D  EQ_GRAPHIC2 2|, D000000N | %/, 00000000 | || 0+37  BST_CTRALA =], 00000000 | <[ B0000000] || oo £ prOTT < o000t | =1, coouiin
00F  CLASSH_CTRL.4 |, 00000000 | . F  EQ_GRAPHIC3 =, 00000000 *. 00000000 || 0x38 RESERVED 0000000 =[5 00000000 | 1.0 0 PRIOTS 1, G000 < o
010 SYSTEM_CTALT |, 00000000 | 2|, 0x2F  EQ_GRAPHICA =, 0000D00D 0 || 0«93 RESERVED B BRI =", 00000000 | - 000000
k11 SYSTEM_CTALZ |, 00000000 |+, G0DO000 || 0x30  EQ_GRAPHICE =, 00000000 | <, 00000000 || 0x9A RESERVED =] 00000000] =& 00000000 || g BO.PROTIO =" 00000000 | =, 030000
012 SYSTEM_CTAL3 =], 00000000 | *), O000G0C ||| 031 NOT USED <17 DOO0000 | <1, OOODCOD) || (%98 RESERVED =1 ooooeen ] <L, 00000 || B BO_PROTI BOR0IO00 | =, LU
013 FDPEC_CTALI 12|, 00000000 | 2|, 00000000 || 032 NOT USED [, oooaonnn | =, 0:3C RESERVED [, ooononnn | <, Go000000 | || gxeC - BO_PROTIR =, 00000000 | = 0000000
0«14 MODULATOR 2|, 00000000 | </, 00000000 || 033 SDM_CTRL =, 00000000 * %3 RESERVED = 00 | -, 00000000 ||| 0xBD  BO_PROTI3 =, 00000000 |~ 0000000
(%15 BASSBOOST_SPKI 2|, 00000000 | +/, OODOOO0G ||| 03¢ NOT USED [, 00000000 <[, 00000000 || 0x9E  RESERVED [, 00000000 | -, 00000000 | || 0xBE  BO_PROTI4 [, nononoon | <. 00000000
(%16 BASSBOOST_SPK2 2/, 00000000 | </, OODGIO0G ||| 035 NOT USED [, 00000000 <[, 00000000 || (x9F  RESERVED [, 00000000 | <, 40000000 ||| OxBF  BO_PROTIS ) [1-/. 00000000
017 BASSBOOST_SPK3 2, 00000000 | %', DOOOOCO0 ||| 036 PROTECTION %, 00000000 | 2, 00000000 || 0x40 RESERVED 2| oooooooo | 4|, 00000000 ST
0418 BASSBOOST_SPK4 ), 00000000 | *, OOODOO0D ||| 0x37 SLOPECTRL 2|, DOODDOOO | </, DOODO000 | || OxAl NOT USED [, oona0000 |+, G0Ba0000

= c! g = = 0xFA STATUST <[, O0000000|  0xFE STATUSS
0x19 BASSBOOST_SPK5 2, 00000000 | */, OODGOO0G ||| 0x38  DIS_CLASSH_12 =, 00000000 | * . GOO0OOO0) || 0xA2 TOP_MANI =] 0000000 L TO0] | o 5000000 i)
Ox1A BASSBOOST_SPKG 2, 00000000 | %, %30 DIS_CLASSH_3¢ 2 , 00000000 0] | 0243 TOP_MaNZ [, oooooaa | <. ] =
1B BASSBOOST_SPK? 2/, 00000000 | * 0x34  DIS_CLASSH_56 [2], 00000000 0] || 0xA4 SDO_OUT_FORMAT [, 00000000 | 2], 00000000 DAFC STATUSS Tl BIUIIOD]  g<fF VERSION
KIC BO_PROTIG [, 0000000 | 2/, %38 TESTI [, 00000000 0] || oxas  TOM_TXI =, otoonon | <, ooagagan || FD STATUS4 Tl i & S
k1D BO_PROTIT [, 00000000 | 2|, DOTO0GA0 || 0+3C  TEST2 [, 00000000 0] || 0xA8  TDM_Tx2 [ ooogoooo | -/, ooooo000 ) ‘ )
IE BO_PROTI =, 00000000 | <. Q0000000 || 030 TEST3 =, 00000000 G || 07 TOP_MANS =1 O00000 | <Jp Aoagaoan) || Head fram Device | | Load fram File ) | = Sava taFila

Figure 12. Direct Register Control Panel
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5.2 EQ parameters

You can check register values of EQ.

® SMAG101 Boosted Class D Audiic Amplifier for Piezo Speaker — O X
File | Toal | Help
Direct Register Contrcl Panel
| EQ Parameters |
Trim
Digital 7 —
v | ] | | At D)
- = — 4 —"  Roost
EQ BassBoost VOLUME
Class D 0,0|de
spo ¥ O O 200 O -
TDM
TOP Manager PLL 12C Address 10w
System Setting Test Protection Ctrl Brown Qut Tone Gen, Status Monitoring
P m = ; on  SPK Mute
Silicon Mitus  *reeeevee @ Yor [ Write to Device | Read from Davica

Figure 13. Menu Bar (Tool > EQ Parameters)

® EQ Parameters Control Panel - (] x
EQ BANDI1 EQ BAND2 EQ BAND3 EQ BAND4
ADDR REG_NAME WRITE READ ||ADDR REG_NAME WRITE READ |(ADDR REG_NAME WRITE READ | ADDR REG_NAME WRITE READ
0x40  EQCTRLI o« 00 |5fs 00 0x4F  EQCTRLIE =, 00 |2, 00 0x5E  EQCTRL3! <. 00 |5, 00 ||| Ox6D EQCTRL4S . 00 |4}, 00
0x41  EQCTRLZ . 00 |f: 00 0x80  EQCTRL1? 5. 00 |2l 00 0x5F EQCTRL32 |5, 00 | 2| 00 ||| Ox6E EQCTRL4? |2, 00 | Z). 00
0x42 EQCTRL3 . 00 |5f 00 0x51  EQCTRL18 =, 00 |2, 00 0«60 EQCTRL33 |5, 00 |2 00 ||| Ox6F EQCTRL4S |, 00 %), 00
0x43 EQCTRL4 . 00 |5fe 00 0x52 EQCTRL1S [, 00 |2l OO0 0«61  EQCTRL34 =, 00 . 00 | Ox70 EQCTRL4S |2, 00 *. 00
Ox4d  EQCTRLA =, 00 |Zfe 00 0253  EQCTRLZ0 H. 00 [=f 00 0262 EQCTRL3S =, 00 | 2. 00 071 EQCTRLA0 =, 00 |2 00
Ox45  EQCTRLG S, 00 |2 00 Oxz54  EQCTRLZ21 B, 00 | =f 00 0263 EQCTRL3E =, 00| 2f. 00 072 EQCTRLAT =, 00| 2f. 00
O=46  EQCTRLY S, 00 | Zf. 00 Oz86  EQCTRLZZ B, 00 [=f 00 0264 EQCTRL3T . 00 | 2f 00 0273 EQCTRLS2 =, 00| Zf. 00
0:47 EQCTRLS A« 00 | 00 0286 EQCTRLZ3 [, 00 |2, 00 0x66 EQCTAL38 |2, 00 |2 00 ||| Ox74 EQCTALE3 |3, 00 2. 00
0x45 EQCTRLY S« 00 | 00 0x57 EQCTRL24 5. 00 |2 00 0x66 EQCTRL3Y |5, 00 |2 00 ||| Ox75 EQCTRLS4 |, 00 |2 00
0x49 EQCTRLIO &, 00 %, 00 0x58 EQCTRLZS [, 00 |2l 00 0x67 EQCTRL4D |2, 00 |, 00 || Ox76 EQCTRLSS |2, 00 2. 00
Oxds  EQCTRLN o« 00 |5fs 00 0x89 EQCTRLZ6 5. 00 |2l 00 0x68  EQCTRL4! S 00 |5 00 ||| 0x77 EQCTRLSS [, 00 |}, 00
0x4B  EQCTRLIZ =, 00 *. 00 0x54 EQCTRLZ? [, 00 2. OO 0x69 EQCTRL42 |5, 00 |, 00 ||| Ox78 EQCTRLE? |5, 00 % 00
0x4C EQCTRLI3 =, 00 | OO 0«58 EQCTRL28 [, 00 % OO0 Ox64 EQCTRL43 |5, 00 |l 00 ||| Ox79 EQCTRLES |, 00 | %l 00
0x4D EQCTRLI4 =, 00 *. 00 0x5C  EQCTRL23 [, 00 |2l OO 068 EQCTRL44 =, 00 | . 00 ||| Ox7A EQCTRLGS = =
OxdE  EQCTRLIS o, 00 |2 00 05D EQCTRL30 H. 00 (=f 00 026C  EQCTRL4S . 00 | 2f 00 0z76  EQCTRLG0 = : oo
EQ BANDS

ADDR REG_NAME WRITE READ ADDR REG_NAME WRITE READ

0x7C  EQCTALA! o, 00 |2 00 OxB4 EQCTRLES =, 00 2. (0

0«70 EQCTRLEZ %, 00 2. 00 0x85 EQCTRLYD =, 00 2. 00

Ox7E  EQCTRLB3 &, 00 |, 0O 086  EQCTALV! . 00 |2}, 0D Load frorn File Save to File

Ox7F EQCTRLB4 A, 00 |, 00 0x87 EQCTRLY2 &, 00 |}, 0O

0x80 EQCTRLES =, 00 |2}, 0O 0x88 EQCTRALYZ &, 00 %, 00

081 EQCTALER = [ @9 EQCTRLI S WL m Fead all EQ parameters  Write all EQ parameters

82 EQCTRLE? [, 00 |2 @0 DxB4 EQCTALTS =, 00 < 0

0x83 EQCTALEE %, 00 2. 00

Figure 14. EQ Parameters Control Panel

www.siliconmitus.com © 2017 Silicon Mitus, Inc.
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6.1 Control Panel Overview (Main Panel)

® SMAB6101 Boosted Class D Audiio Amplifier for Piezo Speaker — (] X
File Tool Help
&) @)
@ @ Trim
Digital y
[ ‘ : Iﬂ))\] J"l - -
'f°+|+ — | T 7 = = poost
o { BassBoost VOLUME DRC ";s
Class D 0.0/ dB
spo | 0O O 2.0 O
TDM
TOP Manager PLL 12C Address 00w
e A\
T
System Setting Test Protection Ctrl Brown Out Tone Gen. Status Monitoring
N
vy ), &)
e . . 0Opn SPKMute
Sll'nun Mltus *® jcon Deyice U B JO; T Wirite to Device Read from Device

Figure 15. SMA6101 Register Control Panel
No. ltem Description
. Power On: Power-up > Speaker Output On - De-mute
(L | Power On/Off with Sequence Power Off: Mute > Speaker Output Off > Power Off
@ | Mute Control Mute and De-mute Control
@ | Volume Control Digital 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 On/Off DSP block (EQ, BassBoost and DRC) on/off
Click on “Status Monitoring”
@ | status Monitoring Reads status register and updates display every 0.2 seconds
Stops monitoring when clicked again
. Load Register: Register Load from .dat file
Menu Bar — File Save Register: Register Save to .dat file
@ | Menu Bar — Tool Direct Register Control Panel — Open Direct Register Control Panel
EQ Parameters — Open EQ Parameters Panel
00 : ADDR is connected to GND
12C Address 01: ADDR is connected to IOVDD

© 2017 Silicon Mitus, Inc.
October 2018 — Rev0.0.2
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6.2 BassBoost

HPF Frequency

@

[ On/Oft

® BassBoost Control Panel

BassBoost Speaker Control

3) @
B.Boost Input Filter Type
|7 Pre-HP Filter Band Pass
:1 Post-HP Filter  —f Low Pass

@ B.Boost Gain
Lowest +3,6dB(1+0.5) +

0 [Hz]

(6) @
JHES:  Altack Aelese Time
-40dB |w Long w

Low Pass Freq,

0 [Hz]

Direct Bit Ctrl
FOA
21,000

FOBI
[.000
FOB2
[.000
FOC
=000

Figure 16. 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) g%v;/urfgsbsé f!ﬁraog ;Cg ts)ig(r)w;lft:;ztuc‘;?:gols the attack release function
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6.3 EQ Control

¥ Parametic EQ Panel = O X

Lagarithmic
Linear

E Auto Scale

E Fixed

i (-40dE~+40dE)

-20-
20 100 1000 10000 22000
Frequency[Hz]

—EQ1_BAND1 ——EQI_BAND2-[ ] —EQI_BANDI[J— —EQI_BANDA-[]——— —EQIBANDS [ }—————
Q Type Q Type Q Tupe Q Type Q Type
=[X{] PEQ  w || oo PEQ  w || 2070 PEQ  w | 070 PEQ  w || JoT0 PEQ  w
Gain[dB] Freq[Hz] Gain[dB] Freq[Hz] Gain[dB] Freg[Hz] Gain[dE] Freg[Hz] Gain[dB] Frag[Hz]

200- 22000- 20,0- 20.0- 20.0- 20,0- 22000-
10.0- l 10.0- I m.n_I m‘n_l 10.0- | I

0.0- 0.0- 0,0- 0.0- 0.0-
-10.0- -10.0- -10.0- I -10.0- I -10.0- l l
-20.0- 20- 2 -20.0- - -20.0- - -20.0- ul -20,0- 22-
00 <141 <00 <3 [ <1000 a0 </ 2800 0.0 < 8300
Figure 17. Parametric EQ Panel
No. ltem Description
@ | EQ EQ graphic (5 bands can be adjusted)
Q Factor
Biquad Filter Type
PEQ
2" BW (Butter Worth) HPF
2"d BW (Butter Worth) LPF
LSF (Low Shelf Filter)
HSF (High Shelf Filter
® | EQBand SF (High S )
Piezo Tune
Gain
-20 dB to +20 dB
Frequency
20 Hz to 22 kHz
Check Box
Checked: EQ band enable
© 2017 Silicon Mitus, Inc. www.siliconmitus.com

October 2018 — Rev0.0.2 15/28



6.4 DRC (Comp/Limit)

GUI User Manual

¥ Compressor/Limiter Control Panel

DRC (Compressor & Limiter)

—@Threshold

Hard Limiter

Compressor Limniter -10- @ L
-2 —Compressor
% o :3,; Compressar Ratio |—l g}
g " Atack Time  Release Time
i @)/ o310 22,7
| | = =
l @ —Limiter
-60-% Attack Time  Release Time
[-1760 | E-11.10 60,0 -4h.0 200 00§ | . .
||'I|:lL|”:dB] = 43.0ms = 2.7s
Figure 18. 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

www.siliconmitus.com
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¥ 5DO, TDM Control Panel - O X
—5D0 Format
Qutput Format SCK_RATE
125 - Gdfs  |w
— TDM Format
TOM Format TOM stereo/mono-sel  TDM Data Length TOM Clock Polarity
Long Sync Steren 16-bit Falling Edge
j Short Sync J Mono J B-hit J Rising Edge
TOM Slot! Position TOM Slot? Position
= Sl
in case of mono, Slotl is only valid
[ TOM R oM MoDE
TOR Ry Left Position TOM Rz Right Position
Enable 7 7
) i} i]
j Disable T T

Figure 19. SDO/TDM Control Panel for SDO Format

1. TDM RX Setting

- When TDM format is used with SCK 6.144MHz (128bit, 8channel), TDM_MODE_EN_RX setting is required.
- Select the position of left signal(TDM Rx Left Position) and right signal(TDM Rx Right Position) as TDM slot.

(It is standard when using two chip solution, and

2. TDM TX Setting

only one slot is valid in one chip solution)

- SDA pin should be set to SDM format TDM in order to output at the location corresponding to TDM mode.
(When using 8 channel 16bit, set SCK_RATE 32fs and SDO_LENGTH 16bit)

- TX is designed to allow both short and long sync, but only short sync is currently supported on RX (TDM 8ch).
If you want to use RTX at the same time, set it to short sync.

- Considering the settings based on RTX, one channel (TDM Slot1 Position) is selected for Mono, and two

channels (TDM Slot1 Position) for Stereo.

(For example, when using 8 channel mode, short sync, Mono, 16bit, Rising Edge, 8 slots)

3. AP Test environment

- Create a test bench using LRCK 192kHz 12S 64fs signal

- LRCK 192kHz is divided by 1/4 to make 48kHz

and PCM (DSP) format

- SCK is divided into 8 channels (16bit / channel) with 6.144MHz 128bit

- 12C settings are used to set RX valid data, and

TX can be used as well

- Related 12C register is 0x21(TDM RX), 0xA5/A6(TDM TX) and 0xA4(TDM SOUT)

TDM, 128 SCK, Short Sync

LRCK T
«— 16—
SDIN(RX) 0 1 2 3 4 5 6 7
"input” 6
SDO(TX) 0 1 2 3 4 5 6 7
"output"

Figure 20. TDM Format

© 2017 Silicon Mitus, Inc.
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7. Other Control Panels

7.1 System Setting

# System Setting X
—SystemCTRL ——SystemCTRL2
@ CLK L/R data swap for two chips
[ Ex. CLK 24576MHz |+] @ g et swae
J Narmal
Power Up MOMNO MIX
Mormal Operation @ MONO_MIX
@ JinerAann(Hegimers are ALIVE) jDisabie

Figure 21. System Setting for Other Control Panel

No. ltem Description

Ext. CLK 19.2 MHz

@ | System CLK Ext. CLK 24.576 MHz

@ | Power Up Analog Block Power On

® | L/R data swap for two chips It basically handles Left data, but change it to handle Right data.
When setting mono mix, add Left and Right and divide 2

@ | MONO MIX (Left Signal + Right signal) / 2
See below figure for more details

Mixer (2?5
12S L > TN\ SPK
Ry > > B > >
REC R S SRC \?83/ Modulator PWM
DRC)

Figure 22. MONO MIX Block Diagram

www.siliconmitus.com © 2017 Silicon Mitus, Inc.
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7.2 Digital 10 Control

7.2.1 Digital 10 Control Panel

1. Digital input format setting
2. Itis recommended to use the default in case of 12S signal

# Digital 10 Control Panel

() nputCTRL

125/PCM Clock Mode
Master Mode
J Slave Mode

125 Input Format
[ Phillips Standard 125 |+

First-channel Polarity

High for first-channel data
J Low for first-channel data

Data Written On

@lnpmcml_z

Input Audio Mode
| 125 Made -]

Data L/R Exchange Inverted (Right-first)
(Both for 12C & PCh) —J Mormal (Left-first)

Companding PCM Companding,
| Linear

PCM Sample Fre,

16Khz
- 8Khz

Decoding Select
B-law
u-law

PCM Stereo/Mono

———{(3) nputCTAL3.4

SRC Bypassed I

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

- &
PCM n-Slat 2 2

15t Sample Slot Number @8, 16kHz
1st n-Slot

A
3 2

Znst Sample Slot Number @16kHz

SCK Rising Edge EEMDets Lensh 2nd n-Slot
J 5K Falling Edge _ Bl i 9z
—%}Oulput Control Input Gain——————————————
Part Config, Port Select
[ Output port Enable |v] [ Modulator input/Tone generator |+ | Input Gain  Input Gain for Right Channel:
0dE |+ 0dB |+
Port Output Format
| 125 325CK ivl

Figure 23. 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
@ | Output Control Output port config/Select/Format settings
® | Input Gain Apply input gain to left and right in I2S receiver

© 2017 Silicon Mitus, Inc.
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7.3 PLL Setting
® PLL Control Panel — m} X
Ref. clock [1.2~10MHz] YOC Qut
ooy | o2 ] o] [ s [T |
- R — Ping Fier [ f\j friid : FouT
Pre divider (1.2-10082) Charge pump current vco Post divider
PLLP [/, 00 —— CPCTRD |+ PLL_POST_N [2],07
Integer divider
{3 ~255
mz2
CD PLL Power Down Description b 20-bits
Power Down [g:z;‘gp‘i]e] Fractional value
J Oneration > SDM PLL_FI PLLF? PLLF3
4|00 S .0
Figure 24. PLL Setting Control Panel
No. ltem Description
@ | PLL Power Down PLL Power Down on/off
Recommended Setting for PLL
Data | Sample | Input Output PLL POST N | PLLN | PLLLF1 | PLL_F2 | PLL_F3,P,CP
format | rate Frequency Frequency
16bit 8KHz 3.072MHz 24.576MHz | 0x07 0x70 0x00 0x00 0x02
16bit 16KHz 3.072MHz 24.576MHz | 0x07 0x70 0x00 0x00 0x02
16bit 48KHz 1.536MHz 24.576MHz | 0x07 0xEQ 0x00 0x00 0x03
16bit 96KHz 3.072MHz 24.576MHz | 0x07 0x70 0x00 0x00 0x02
16bit 192KHz | 6.144MHz 24.576MHz | 0x07 0x70 0x00 0x00 0x06
32bit 48KHz 3.072MHz 24.576MHz | 0x07 0x70 0x00 0x00 0x02
32bit 96KHz 6.144MHz 24.576MHz | 0x07 0x70 0x00 0x00 0x06
32bit 192KHz | 12.288MHz | 24.576MHz | 0x07 0x70 0x00 0x00 0x0A

When using PLL clock with bit clock, Input Frequency = Data format X Sample rate X 2(Channel)
For normal operation, the PLL input frequency should be greater than 1MHz. Therefore, when the data format is 16bit and
sample rate is 8kHz or 16kHz, an external clock of 3.072MHz should be used by using MCLK.
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7.4 TOP Manager

@

PLL_LOCK_SKIP

@ LOCK Disable
J

LOCK Enable

PLL Power Down
PLL Operation

PLL_REF_CLK1

@ Internal OSC
J

External CLK

PLL_REF_CLKZ

% Top Level Management Control Panel

Top Managel

- O X
—@-Tup Manage?2
Clock Sel 0SC_PD PLL_SDM_PD
@ External CLK Pawer down oM Of
J PLL CLK J MNormal Operation S0DM On
DAC Down Conversion
N CLOCK_MOMN 500 Output
@ J Mormal Disable ! High-Z
‘ J Enable Mormal Output
SD0 PAD OUT TEST_CLKO_EN MON_0SC_PLL
@ High-Z@LRCK L Clock Output@SD0 0SC@3D0
) Hiah-Z@LRCK H J Normal@sDo JrLL@sno

7

\M Top Manage3 ]|

SDO Data Out
Vaild@LRCK L

Clock Manitoring Path

@ ‘ SCK J Vaild@LRCK H @simple monitoring mode; TEST SDO
PLL-REF_CLK1 External Clock ~Output Only
j Sk J Mormal
—Q_—]_}Top Managed
SDO Data Selection Test for Limiter Range Master Mode
! DAC Data Enable Master Mode
DaC Data(d48kHz Dﬂly:‘ J Disable J Slave Mode

IRQ Disable

High Z (Skip Mode}
J Mormal Operation

Clock Manitoring Time

= Blusec

Figure 25. TOP Manager Panel

No. ltem Description
@ | PLL_PD PLL On/Off
@ | PLL_LOCK_SKIP PLL Lock monitoring Enable/Disable (Monitor the PLL clock to lock)
® | PLL_REF_CLK1 Select Internal OSC or External CLK as the PLL reference clock
@ | PLL_REF_CLK2 Select SCK or PLL_REF_CLK1 as the PLL reference clock
® | Clock Sel I(?Ee;?errr:;r:ecslotgke ocrloPcII_( I_toC lgikl;sed as the internal system clock of the chip
® | DAC Down Conversion For 192 kHz input signal
@ | SDO PAD OUT Determines the state value of the SDO PAD
SDO Data Out Select the valid data when output DAC data with SDO
Top Manage2 tMuﬁ?r:tgocglgEjg;e clock used inside the chip clock (The chip designer will deliver the
© | Top Manage3 tMuﬁ?Ago\r/l;%g;e clock used inside the chip clock (The chip designer will deliver the
@ | Top Manage4 Determine generation of interrupt pin in case of TSD, OCP, UVLO and clock fault

© 2017 Silicon Mitus, Inc.
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7.5 Volume Control

% Volume Control Panel X

Vol, /Mute Control

Yolume Control——

@ Yolume Slope

Slaw Medium

OFF /-"‘7\1Fast
S

Mute Slope

Slow Medium

OFF /_—Y\Fast
R

=N S

|

—Fine Yolume

@) Fine Volume  £0.0dB

Figure 26. Volume Control Panel

No. ltem Description
@ | SPK Volume Control Speaker Volume (- 60 dB ~ + 24 dB)
Volume and Mute Slope Control
@ | Volume/Mute Slope Fade in / Fade out effect
Volume slope is ramping up/down every 20 dB as per datasheet
@ | Fine Volume Fine Volume (- 3.375dB ~ + 3 dB)
www.siliconmitus.com © 2017 Silicon Mitus, Inc.
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7.6 Boost & Output Control

7.6.1 Boost & Class D control

® Output & BST Control Panel — O X
—@SPK Mode @ Class D Amp Control
Speaker Output
O) Off {default) FDPEC Gain FDPEC FREQ, FOPEC Gain Trim SDM Sync
() SPK on {Mono for one chip) | Gain=6 T40kHz RETS Disable
L T |
@ :=PK on (Stereo for two chip)i g Gain=8 g 680kHz i nerease ! Enable
——Class H & Boost Voltage Cnntml@
Boost Ref, Level 1 Boost Ref, Level 2 Boost Ref, Level 3 Boost Yoltage
* Whoost x 0,35 = Vhoost x 0,50 = Vboost x 0,75 217V = (VREFA.2)
Aftack Level 1 Attack Level 2 Aftack Level 3 Attack Level 4
= 0062503 F5 = 0187 FS = 034375 F5 = 05FS
Release Time | Release Time 2 Release Time 3 Release Time 4
Z 120 ms = 100 ms > 80ms Z B0ms

0-
60 55 50 -45 40 -3 -30 -5 20 -
InputldE]
Figure 27. Boost & Class D Control Panel
No. ltem Description
@ | SPK Mode Speaker Output selection mode after DSP
@ | Class D Amp Control FDPEC & Feedback Gain
3 Class H & Boost SMAG101 can be supporting 5 steps of Class-H
Voltage Control Each boost level will be operating when input signal touch ATTACK _LVL

© 2017 Silicon Mitus, Inc.
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—
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Attack Level Boost Converter

1.000000
0.875 ———— —

=

ATTACK_LVL4

s \/BST

ATTACK_LVL3 —f— VBST * level 3 scaling_factor (0.6~0.75)

05

04375 ——

ATTACK_LVL2

— ATTACK_LVL1 —t— VBST * level_1 scaling_factor (0.28~0.35)
= Boost OFF : VBAT

ov

—t— VBST * level 2 scaling_factor (0.4~0.55)
025 —4—

0109 ——

Figure 28. Class-H Boost Control Operation Concept

7.6.2 Boost & Output Trimming control

® BST & Output Trimming Panel = O X
4@0353 D Amp Trimming @Boost Trimming
Diff, Opamp Current HDC Opamp Current Reference Voltage  Switching Frequency
2 d0ua 2| 160 ua o 1.300V - 2.05 MHz
Compensation Ramp Compensation
SPK Hysteresis Feedbacki  SPK_BDELAY TE0 oF SEELY,
ZH0p =K us
414 kHz - : " 100001
Over Current Limit Ramp Comp P-gain
PWh Slope Contral PWh Dead Tirme Control
131 A * 3.5 Mohm
L ¥y L
oo 11 odoo ofo 1dio 1111 , , Riamp Comp I-gain
Driver Deadtime
<l,01 </, 0101 o clBl
£ 10.4ns JoroF
—Boost Trimming 3
BST OWP 0P Mode Sel imi
"y OVPUEZ 55 MIN, on-time Boost Current Limit  Boost OCP Switching Slew
nable =23,
g . Teons g Enable ‘Enable “I3ns
Disable JOVP:F‘VDD w118 = Disahle Disahle kd
Figure 29. Boost & Output trimming Control Panel
No. ltem Description
@ | Class D Amp Trimming | Class D amp tuning parameter (The chip designer will deliver the tuning value)
@ | Boost Trimming Boost amp tuning parameter (The chip designer will deliver the tuning value)
@ | Boost Trimming Boost amp tuning parameter (The chip designer will deliver the tuning value)
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7.7 Tone Generator Control

¥ Tone Generator Control Panel - O X
Tone Generator Control
Class H Input Bypass Tone Gen.&Fine Yal,
Audio Only Bypass
J Tone+Audio mix J Mormal

Tone Audio Mixing Tone Frequency
(4) g pudio + Tone O)F 50z

Tone Only
@ Tone Yolume

Of -3%dB -30d8 -24dB -18dB -12dB  -6dB  0dB

Figure 30. Tone Generator Control Panel

No. ltem Description
@ | Tone generator Tone generator On/Off
@ | Class H Input Audio Only or Tone+Audio mix is selected
@ | Bypass Tone Gen & Fine Vol | Bypass tone Generator and fine volume
@ | Tone Audio Mixing Select Audio+Tone or Tone only by applying fine volume
® | Tone Frequency 15 different frequencies can be selected for the tone
® | Tone Volume Adjust the tone volume

Tone
Generator

g

© 2017 Silicon Mitus, Inc.
October 2018 — Rev0.0.2
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Figure 31. Tone Generator Block Diagram
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7.8 Brown Output Protection & VBAT Sensing Control

® Brown Output Protection & VBAT Sensing Control Panel

4.4~

®7Bmwn Qut Protection

Brown Out Protection Brown Out Hysterisis

MNormal Operation <1, 0010

WM
w
=

|

Time

27

JPower Dowmn

Brown Out LV1 Set
=, 97

Brown Out LY2 Set
= Bl

Brown Out LV3 Set
.85

Brown Out LV4 Set
=, 1D

Brown Out LYE Set
=, 76

Brown Out L6 Set

Current Lirnit Level ©
2 1,0 TRIM_OCP

Current Limit Level 2
£ 0,9% TRIM_OCP

Current Lirnit Level 3
2 08x TRIM_OCP

Current Limit Level 4
=07« TRIM_OCP

Current Limit Level &
2 0,6x TRIM_OCP

Current Limnit Level 6

Lirniter Threshald 1
=« 1C

Lirniter Threshald 2
= Ml:]

Liriter Threshold 3
.18

Limiter Threshold 4
. 16

Limiter Threshold &
=, 14

Lirniter Threshald &

Compress Threshold 1
& <EB

Cornpress Threshold 2
.08

Compress Threshold 3
= Pl

Compress Threshold 4
= M:E]

Compress Threshold 5

2 .AB

Cornpress Threshold 6

< LBE 2 0.5% TRIM_OCP .08 = e
Brown Out LV7T Set Hold Time
<[ EA <[ 163.84 ms Brown Out Set-Boost Output
[¥IN Sensing
YIM Sensin
‘ . WIN LPF Cutoff Frequency
Datalog ‘ Operation ST ‘S,UBEMHZ
= Power Down z = 1,536MHz

Figure 32. Brown Output Protection & VBAT Sensing Control Panel

No. Item

Description

@ | Brown Out Protection

The Digital Block controls the audio output and the BST output using the

result of digitizing the VBAT power.

Digitize result in seven stages of BOP (Brown Out Protection) state

@ | VIN Sensing

The VBAT power is detected by using the SAR ADC and the result is

transmitted to the digital block
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7.9 Protection Control

¥ Protection Control Panel

)

Protection Control @

@ {Disable.
¢ Ignore Threshold!, Shutdown at Threshold2

¢ Shutdown at Threshold] & Threshold2
OCP Mode

Permanent shutdown of Qutput
J Auto Recaver(] sec.)

OCP 5PK SRC random Jitter
Enable Added
Disable J Disable

¢ Reduced Output Power at Threshold1,Shutdown at Threshaold2

Edge Displacement

Enable
J Disable

LR Delay
1]

w

SDM Control—

Half-Bride
Modulator YLink

‘Enable

Disable

Modulator Sync,

1/8
— 1/4

X

@SPK OCP———

Delay for Sync
3 10ns

Filter Time
é’- 2

Speaker OCP Level
-
3 2,54

Figure 33. Brown Output Protection & VBAT Sensing Control Panel

No. ltem Description
@ | Protection Control TSD (Thermal Shutdown) Threshold and OCP (Over Current Protection) tuning
parameter (The chip designer will deliver the tuning value)
@ | SDM Control Sigma Delta Modulation tuning parameter (The chip designer will deliver the tuning
value)
® | sPKOCP OCP (Over Current Protection) tuning parameter (The chip designer will deliver the
tuning value)
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