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1. Getting Started

The 1ISD61S00 is a feature chip for the security and telephony industry. The ISD61S00 evaluation system is an
integrated tool kit which enables users to evaluate the features of ISD61S00 including: a powerful macro scripting
ability to facilitate audio prompting in a multi-language environment and simple address-free recording and
playback; and telephony based data communications including DTMF detection and generation, FSK modem
functions from 75-1200 baud, CAS and CPT (Call Progress Tone) detection and ring detection.

1.1 Install the ISD61S00 Evaluation System

Please follow the steps below to set up the evaluation system:
1. Install the ISD61S00 software utility before plugging the EV board onto PC.
2. After the ISD61S00 software utility is properly installed, plug the EV board onto PC.
1. Users shall see a message popped up; select ‘No, not this time’, and then click ‘Next’.

Found New Handware Wizard

Welcome to the Found New
Hardware Wizard

windows will search for curent and updated software by
looking on pour computer. on the hardware installation CD1, of an
the Windows Lpdate Web site (with your perrission].

Fiead ou pivacy policy

CanWindows connect to Windows Lpdate to search for
software?

Ores, this time anly
(0 *es, now and gvery time | connect a device
@i, not this ime

Click Nest to continue.

Figure 1-1 Install USB Driver - 1

2. Select ‘install from a list or specific location (Advanced)’, and then click ‘Next’.
Found New Hardware Wizard

This wizard helps you install software for:

ISDE15A Evaluation System

() If your hardware came with an installation CD
&2 or floppy disk. insert it now.

“wlhat do you want the wizard to do'?

O Instal the software automatically [Recommended)
@ ilnstall fom 3 st of speciic location [Advanceds

Click Next to continue.

[ <Back [ Mews | [ Cancdl |

Figure 1-2 Install USB Driver - 2

3. Click ‘Browse’.
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Found New Hardware Wizard

Please choose your search and installation options.

()i5earch for the best diver in these iocations

paths and removable media. The best diiver found will be instaled
[ Search remavable media (floppy, CO-ROM.. ]

Include this location in the search

Use the check boxes below to limit or expand the default search, which inchudes local

\t \Program FilesSDE1534¢ Evaluation Systemi\EmC vl [ Browse

O Donit ssarch. | will chonss the diver ta instal

the diver you choass will b the best match for your hardware.

Choose this option to select the device driver from a list. Windows does not guarantes that

[ <Back [ news

| [ Cancal ]

Figure 1-3 Install USB Driver - 3

4. USB driver is located in the ISD61S00 software utility installation folder, which by default is
"c:\Program Files\ISD61SXX Evaluation System\Driver"; Click ‘OK’.

Browse For Folder E|§|

Select the folder that contains drivers for your hardware,

|23 Internet Explorer
123 Intervideo
= ) 15DE15X% Evaluation System
=
2 Logs
() WP_Default
123 1SD-¥PE1S100
123 Lenova
123 Longman
[~ Messenaer

Ta view any subfolders, click a plus sign above.

Figure 1-4 Install USB Driver - 4

5. Users shall then see the installing of USB driver in progress.

Found New Harndware Wizard

Please wait while the wizaid searches. .

q 15DE15=X Evaluation System

o |

Cancel

Figure 1-5 Install USB Driver - 5

6. After the installation of USB driver, reset the USB by unplugging and plugging the board.
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Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for.

? ISDB155 Ewaluation Spstem

Click Finish to close the wizard.

Figure 1-6 Install USB Driver - 6
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2. Evaluation Board Overview

Figure 2-1 below is the ISD61S00 Evaluation board. The board has 4 main areas:
1. USB Controller and Power Sources
2. 1SD61S00 and Related Circuitry
3. Clare DAA
4. Discrete DAA

’5
=
0
>
2
C

Figure 2-1 ISDGlSOO Evaluation Board

2.1 USB Controller and Power Sources

The board could be powered by USB power (A) or an external 5V power (B), as determined by the jumper J6 (C) or
3 AAA batteries by the jumper J9 (?). VR1 (D) is a 5V-to-3V regulator to provide the needed 3V for the ISD61S00.
Or, users could also power the board by a 3V power source via the on-board banana jack (E); the jumper J5 (F) must
be removed if this is the case.
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The evaluation system is controlled by an on-board USB controller W681308 (G). Users can capture the controlling
signals between the USB controller and the ISD61S00 on the on-board headers (H). To reset the USB controller,
users could either press the RESB button (1) or unplug and plug the USB cable (A). The on-board USB controller
has its own microphone (J) and speaker (K) interfaces.

Figure 2-2 USB Controller and Power Sources

2.2 ISD61S00 and Related Circuitry

ISD61S00 (A) is clocked by the crystal or the external clock source. There is a 12.288MHz crystal (B) on the board.
The jumper J21 (C) must be removed if users want to clock the ISD61S00 by an external clock source.

ISD61S00 is a ROM-less part, which uses external serial flash as the storage media. On board there are a DIP-8
socket (E) and a flash socket footprint (F, socket not included); users can select either one by the jumpers J29 (G)
and J30 (H). For the DIP-8 socket, flash memory will be soldered on an SOIC adaptor board so that users can
replace the flash easier. For the flash socket, users can turn the board into a flash programmer by soldering the flash
socket.

Around the ISD61S00 are the related connectors and circuitries:
e I2S interface (I) shares the GP1O pins 4 ~9; by default these pins are pull-up input pins; to set them as 12S
users have to set the corresponding PORT_AF (port alternate function) registers.
e J31and JAUX (J) are the pin-header and jack for Aux-out. Aux-out is a single-ended voltage output, which
needs an external amplifier to drive the speaker.
e J25and JAUXSPK (S) are the pin-header and jack for Aux-out amplified. The 1ISD8101 U10 takes the
single end voltage as input and drives the speaker with differential voltage by JAUXSPK.
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o Ifuser wants to drive speaker by external amplifier ISD8101, user may put jumpers on J43 and
J44 2-3 to turn on the ISD8101.
e J27 and 3.5mm Jack (K) are the pin-header and jack for the device speaker driver outputs.
e MK1 (L) is the on-board microphone, which is configured as a single-ended microphone input. To use the
microphone, user can put jumper on J19 (N) 5-6, J38 1-2 and J39 1-2 (R).
o Ifusers want to record messages via Aux-in, users can put jumpers on J19 (N) 1-2 & 3-4, remove
the jumper on J19 (N) 5-6, and then record through the jack phone connector JADCIN (O).
e J36 and JTILIN (P) are the pin-header the jack connector of the TI1P/TI1N.

e J14is the keypad connector for standalone operation. The keypad consists of
= A4 x4kay pad.
= AuC to talk to the main board.
= Adisplay for Caller ID.

To reset the ISD61S00, users can press the RESET button (Q)

Figure 2-3 1ISD61S00 and Related Circuitry

2.3 Clare DAA

With the Clare DAA configuration, the phone signal (A) goes to the on-board Clare CPC5622 (B) to talk to the
ISD61S00. The Clare CPC5622 (B) converts the 2-wire phone signal (TIP and RING) to 4 wires (TI and PO) and
processes the controlling signals including the Hook Control, Hook Detection, Loop Detection, Ring Detection, and
Pulse Dial. This simple configuration reduces the number of discrete components as in the Discrete DAA.
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To use the Clare DAA, users need to switch SW1 (C) as in Figure 2-5 . The switch SW1 (C) of Clare DAA is a

counterpart of the switch SW11 of Discrete DAA.

Figure 2-4 Clare DAA

AVDD
R103
100K
AVDD
A Swi
1 2 GPIO15/RDET/TI3P
CLARE_RINGHALF 3 4 GPIOL4/RDET ;;GPIO:LS;RDET/TBP
CLARE_HOOK_CTRL 5 6 GPIO13/RDET <GPI014 RDET
CLARE_RINGFULL 7 3 GPIO12 <GPI013/RDET
C1 CLARE_HOOK_DET 9 10 GPIO11 >>GP|012
1 Cc2 CLARE_LOOP_DET 11 12 GPIO10 >>GP|011
-~ == CLARE_PO+ 13 14 PO+ <Sg|+010
10UF 0.1UF CLARE_PO- 15 16 5O- o
17 18 TI2P -
e S>TI2P
o219 20 TI2N L
CLARE_TI1P 21 22 TILP el
. CLARE_TIIN 23 24 TIIN LS
N DIL switch 12 SMT CKN6109-ND / SDA12H1SBD

Figure 2-5 Switch of Clare DAA

2.4 Discrete DAA

Unlike the Clare DAA, the Discrete DAA configuration uses discrete components to convert the phone line (A) and
process the controlling signals including the Hook Control, Hook Detection, Loop Detection, Ring Detection, and
Pulse Dial. For details of Discrete DAA configuration, please refer to section 5.4 Discrete DAA.

To use the Discrete DAA, users need to swicth SW11 (B). The switch SW11 (B) of Discrete DAA is a counterpart

of the switch SW1 of Clare DAA.
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Figure 2-6 Discrete DAA
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3. 1SD61S00 Software Utility Overview

There is an example project named 161SXX_Sample. This section introduces the ISD61S00 software utility panel
by panel based on this example project.

To open the example project: launch the 1ISD61S00 software utility. On the menu bar, click ‘Project’ -> ‘Open’;
users can find the example project in "c:\Program Files\ISD61SXX Evaluation System\I61SXX_Sample™.

There are three subfolders in the project folder:
e BinFiles: where the compressed Voice Prompts are stored.
o WavFiles: where the re-sampled and de-compressed Voice Prompts are stored.
e WavSrc: where wave sources of VVoice Prompts are stored.

3.1 PCM & PLL
Users configure the Digital Audio Interface (PCM/12S) and the Clock Generation on this panel.

ISD61S00 has a digital audio interface consisting of two physical transitive/receive channels; both channels share
common clock and synchronization. With digital audio, ISD61S00 can be configured as master (ISD61S00
generates clock and frame sync) or slave (ISD61S00 accepts clock and frame sync). The digital audio interface has
two modes;

e In12S mode, PCM interface conforms to the 12S digital audio interface convention.

e In PCM mode, data transfer is synchronized to the rising edge of the frame sync signal.

For register details please refer to the design guide, section 8.4 Digital Audio Interface Control.

EYE Conitral PCM & PLL Vi

PCH CFG « 00

FCMR ".‘j Dizable data out

PoHL - 1A a
Pprpsteddzahnnnel.

PCMIR 3 Disable data out

FOMZL '3‘ Dizable data out

Ch MODE 3] Master Mode
EMIZS #0125 Made

TREN T IMOJE Setting
SCKINY [

TSLOT_L [0 000
TSLOT_R =0 000

PCH_COMPD « 00

Figure 3-1 PCM/I2S Control
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Figure 3-2 below shows the block diagram of the clock generation. The PLL is mainly used to multiply the
external input clock by a fractional number (the f, = R * f; in the diagram). The dividers before and after the PLL
are optional for users to get the frequency within a certain range. The target IMCLK is 24.576MHz.

For register details please refer to the design guide, section 8.3 Clock Generation and PLL.

PLL Prescaler
RE?44[4] Master Clock
Prescaler
XTALINE—> i REG40[4:2]
A
0 i n IMCLK = 24.576 MHZ
MCLK
Source

DPLL REG44[6] BCLK_RATE f ) $BB CODEC Fs
REG3[7:4] REG3[2:0] L 4 REG3[3]

GPIO[13
T T -~ N
GPIO13 AF bit

OPCLK_DIV Master/Slave g (\
REG40[2:0] Mode D
REG50[4] 11 o

M FS
Digital Audio Interface
< il BCLK

Figure 3-2 Clock Generation and PLL

CLK_CTAL— w00 PLL_CLK—— 00
BOLK_RATE % 8.192 MHz MIC LK 20
CODECFs 38KH: osR_1ze 30
DPPLEN 3 Disable MOLK_DIY 3 Divide By 1
DPLL_RANGE 10ps OPCLK DI 3 Divide by 1

PLL_CTRL— «88

PLL_DIV_MN 8 PLLEZ L0
PLLM ﬁ Mo Prescaler PLLEA =000
PLL BYPASS 3 No Bypass LG 000
PLLEN 3 EnablefLL VTALIN iz 1200000

Figure 3-3 Clock and PLL Setting
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3.2  Voice Prompt

Voice prompts are pre-recorded audio of any length, from short words, phrases or sound effects to long passages of
music. These Voice Prompts can be played back in any order as determined by the users and applications. A voice
prompt consists of two components:

(1) Anindex pointing to the pre-recorded audio.

(2) Pre-recorded audio.

Before adding voice prompts, first set the default sampling rate (A) and compression algorithm (B).

To add voice prompts, follow the steps below:

(1) Set sampling rate (C) and compression algorithm (D) for the VVPs you are going to add. Users can change
the individual VP’s sampling rate (E) and/or compression algorithm (F) later when evaluating the quality.

(2) Add voice prompts (G).

(3) Repeat steps (1) & (2).

(4) Change the VP tags (H) if needed; by default, the tags are the filenames.

(5) Re-order the VPs if needed; select VP by clicking on the square (1), and click on the up/down arrows (J) to
re-order the VPs.

If users change the clock configuration, they must re-compress all VPs (K) because clock setting is part of the VP
compression.

Users can evaluate the VVPs through PC or EV board:
e Through PC (L):
i. Original voice prompts before re-sampling & compression.
ii. Re-sampled but not yet compressed voice prompts.
iili. Compressed voice prompts.
e Through EV board:
1. Plug in the EV board and the ‘Play to device’ button (M) shows up.

The added voice prompts will appear on the ‘Voice Macro’ screen for voice macro script programming.

Path Config | Tore/DTMF Gen | DTMF Detect | FSK Generation | FSKDstect | CODEC | énslog | GPIO/INT | RedisterMap | Detect | 4GC | AEC | LEC | W
EVE Control ] PCh & PLL Yoice Prompt | “oice Macro ] Feserved Memory temory Map ] Demo ] Digital Cmds ] Adio Cr
WPE Project | c:\Program Files\SDE155 Evaluation SpstemilB15:3<_5 ampledl 5155345 ample Wersion |61.0700
Add Mew oice Prompts K AT € PC@ Set Defaults
|Add Woice PrDmp(G |He-compressAII II‘ L Bl B
III Play Fesampled efault Sample alel
Sample Rate & Compression for new prampts 2000 -
C Defaull *| [Default -/ lz‘ Glolonpiessed 5 7 f
5. d |I| Hiole device@ Drefault Compreszion Total Size [Bytes] 421833
¥ Copy Source File To Project Direct '
. opy Uu:ga ile To mlei. irectony EI s Enhanced ADPCME /| Selected Bytes oEE2
all ! ol

Fni'gl]rea'VOice Prompt screen
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3.2.1 Keystrokes to Re-order VPs
Besides the up/down arrows (J), users can also use the keystrokes to re-order the VPs:
e Select VP by clicking on the square (I)
e Press M on keyboard and a pop-up box shows up.
e Enter the new VP # to re-order the VP.

Figure 3-5 Re-order VPs

3.3  Reserved Memory

Recording Memory Pointer (RMP) divides the ISD61S00 memory space into two blocks:
e Reserved Memory,
e Recording Memory.

RMP is a two-byte address pointer pointing to a 4kbyte memory sector which is the first sector available for
message recordings. Memory between address zero and the RMP pointer is considered the Reserved Memory for
pre-recorded audio (Voice Prompts), pre-programmed macro scripts (Voice Macros), digital read/write access for
other applications (User Data), and memory sectors reserved for the first sector of the reserved messages (Reserved
Sectors). The memory between the RMP and the end of memory is considered the Recording Memory allocated for
recording messages (Message Recordings).

Sector

Address Address

1] 1]
Woice Prompts & | yoopp 1
Voice Macros
Reserved
2000h 2 Mermory
User Dala
3000h 3
Reserved Sector
RME_, 4000 4
5000k 5
Message Recording
R ings G000k 6 Mermory
7000h T
J

Figure 3-6 Example of ISD61S00 Memory Map

On the ‘Reserved Memory’ screen, users reserve memory sectors for message recordings:
e  Empty messages (A):
o An Empty Message is an empty 4kByte memory sector reserved for message recordings. An SPI
record command pointing to the Empty Message starts the message recording and will continue to
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record to the free memory sectors located in Recording Memory if the message recording is over
4kByte.
¢ Re-recordable messages (B):
o  Users can have a default message when reserving the memory sectors for a message recording.
For a re-recordable message, the first sector will be allocated in ‘Reserved Sectors’; the rest of the
message will be allocated in ‘Recording Memory’.

Please note only ADPCM, (D)uLaw, and PCM compressions are supported for reserved messages, not Enhanced-
ADPCM or VBR.

To record (or playback) a message, the microcontroller simply issues a record (or playback) command with starting
address pointing to the reserved initial address. The reserved messages are also listed on the “Voice Macro’ screen
for voice macro script programming.

Memory sectors can also be assigned in Reserved Memory for digital read/write access for other application tasks
(User Data). To reserve empty memory sectors, click the button ‘Add Reserved Memory’ (C) and then adjust the
‘Number of Sectors” (D). To reserve (import) existing data, click the button ‘Add Data’ (E); the file size will be
shown on ‘number of sectors’ (F).

5 Nuvoton ISD61SXX Evaluation System - [c:\Program Files\SD61SXX Evaluation SystemM61SXX_SampleM61SXX_Sample.prj]

Project  Help
Path Corfig | Tone/DTMF Gen | DTMF Detect | FSK Generation | FSKDetect | CODEC | Analog | GPIOANT | Registertap | Detect | AGC | #EC | L
EYE Contiol ] PCH & PLL ] Woice Prompt ] Woice Macro FReserved Memory Memory Map ] Demo ] Digital Crnds ]
Reserved Message Reserved User Data

Add Empty Message Q Play Once Loop lz‘ Play Orig Default Sample Rate
lz‘ Play Fesampled Use Source SR | Size [Butes] | ¥ Add Reserved Memd C
Add Rerecordable Messagei B ) lz‘ = o Tatal Size [Bytes)
Flay C: d i otal Size (Bytes
lay Lompresse Default Comprezzion . 4dd Data @
[m] Stop ADPCH4 - ]

Figure 3-7 Reserved Memory

3.4 Voice Macro

Voice Macro is a powerful scripting feature integrated into the ISD61S00. Voice Macro editor enables users to
create scripted commands to play voice prompts (A), play reserved messages (B), insert silence (C), power down the
ISD61S00 (D), and configure the ISD61S00 (E) such as setting play or record paths. As mentioned earlier, the
voice prompts (A) are from the “Voice Prompt’ panel, and the reserved messages (B) are from the ‘Reserved
Memory’ panel, respectively. Each VM is assigned a tag and an index, where it can be executed with a single SPI
command referring to the index.

There are 3 special Voice Macros:
e Index 0: VMO, Power-On Initialization (POI).
o Executed automatically when power supplied or when a high pulse applied on RESET pin.
e Index 1: VM1, Power-Up (PU).
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o Executed automatically when received power-up command.
e Index 2: VM2, Power-Up (WAKEUP).
o Executed automatically when woke up from a GP1O interrupt.

POI, PU, and WAKEUP Macros allow users to customize how the part emerges from power-on, power-up, and
wake-up conditions.

There are two special VM commands: FINISH (F) and WAIT INT (G).

e FINISH (F):
o Finish the voice macro and exit. Voice Macros must be ended in either FINISH or PD (power
down).

e WAITINT (G):
o Wait until current play command finishes before executing next macro instruction.

EVE Cantrol ] PCM & PLL ‘“oice Prompt Yoice Macro Reserved Memary Y tMemary Map Demao Digital Crads Audi
Indexfh] ‘oice Prompts Tag |WAKELF
als | 1500_5 & :
Z ; I ai'IL:;:‘ Indexih] “oice Macros
als | armed o] 12 | POL | Cempty) |
ala | ATTIC : S a1 | FU | Camp 33
alg | avay Register =z | WAKELR | 262
ale BABY . I ER Checkilarm |16
o | Bat [ 04000 COMP_CFG -] i Toct |52
E | CHECK | ; ; als | EnableADT | 349
: F | chimed @Address _3J - 000 Walue _3J «Fd
ofl0 | clased
alll | DEN Enter Register .
of12 | Ding D 5
a1z | DINING
14 di ol
o | @ Hayenom Use the REGISTER MAP tab to load
alie | DOoR, A and B configuraitons. Then these buttons
o7 | aight can et the configuration change from &-to-B
olls | eightesn of B-to-&,
al1a | eighty
ofla | eleven a
o e [ setboa | [ setass |
ofl | exit
alln | fault
o|lE | fiftasn @ Set All checked group of|cFal COMP_SRC, Ox400 &
allF | fifty a|CFG L TI_CTRL, Ox81)
alzo | FIRE a|CFaL MIC_CTRL, Oxds)
alzt | first a|CFGL MIC_EIAS, O0x0L)
o2z | five a|CFal AMA_OUT, Oxec)
o|23 | FLOOR [ Play ¥P@RO 0 [ riay wr@rs 0 ol|cFGL GS_CTRL: 0300 Plar
ofz4 | forty ¥| alcFa( G5_PLAT, 0x74) - E
[ Play wP@R1 0 [CIriay wr@Rs 0 a|cFal MX_AEC, 0x24)
a|CFG L AC_EN, 0x800)
Reserved Messages [Piay vP@rz 0 [CIPiay vP@Rre 0 a|cFG( LC_EN, Ox30) Sto
- alCFGL FSKE_GATN, 0x0f)
= Empty Message | [ piay vP@R3 |0 [IFlay vPr7 0 alcrar FSKO_MODE, 0x000 E
a|cFa( FSKO_ADIUST, 0000
: : : a|CFa L FSKO_THRES_MSE, 0x01)
Silence Units - Silence ms a|cFGL FSKO_THRES_LSE, Ox00)
: & a|cFG L FSKO_FIFO_CTRL, 0x80)
@D Silence = 000 k32 a|cFa( FSKD_ENERGY_HI_TH, 0x00)
a|cFa( FSKO_EMERGY_LO_TH, 0x000
CFGL FSKO_EMERGY_TC, 0000
[ FINISH alerac TONE_CTRL, Dx83)
L Alrear TOME EREM & MEE A 1

Figure 3-8 Voice Macro

The 1SD61S00 has a built-in command buffer so that consecutive commands can be executed one after another
seamlessly. However, some commands won’t go through command buffer; therefore, they won’t wait. Users may
refer to the design guide; section 10 SPI Commands, Table 10-2, for details. In table 10-2 users may see that some
commands can be executed regardless the status bit-1 CBUF_FULL (command buffer full). WAIT_INT (H) is used
whenever a command in a voice macro intends to wait to be executed until previous play command finishes. A
typical example will be adjusting volume in a voice macro. Commands for adjusting volume won’t go through the
command buffer; therefore, they will be executed immediately. Below is an example where the volume is
immediately decreased when VP_A starts to play.

e Play VP_A

e Decrease Volume
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e PlayVP_B
e  Finish.

If users want to decrease volume after VP_A finishes, the voice macro should be modified as below:

e PlayVP_A

e WAIT_INT

e Decrease Volume
e PlayVP B

e  Finish.

Please note that the commands in a VVoice Macro are executed sequentially, and all voice macros shall be ended with
PD or FINISH to finish the voice macro. Users shall see a warning message if the software detects a voice macro
not ended with PD or FINISH.

3.5 Path Config

This panel helps users to configure the ISD61S00 Signal Path. The path diagram has 4 main parts:
1. Air input/output (microphone and speaker)
2. Phone-line input/output, and the DTMF/FSK generation and detection.
3. Mixers
4. Compression and de-compression

Figure 3-9 below shows a typical phone signal path:
e This site to the other site:
e  Microphone (A) -> ADC (B) -> Lrin (C) -> AEC (D) ->Asout (E) -> MIC (F) -> Arin (G) ->
LEC (H) -> Lsout (1) -> DAC (J) -> PO (K)
e  The other site to this site:
e TIL(A)->ADC (B) -> Lrin (C) -> LEC (D) ->Asout (E) -> Tl (F) -> Arin (G) -> AEC (H) -
> Lsout (1) -> DAC (J) -> SPK (K)

To enable or disable a path portion, users simply click on the related function block, and the software automatically
switches to the corresponding panel. For example, to disable the ADC (B), users just click on the ADC block, and
then the software will switch to the CODEC panel as in Figure 3-10 . Users then uncheck the Air CODEC (L) to
disable the ADC. (Please note that ADC and DAC share the hardware circuitry, so the ADC and DAC will be
turned on or off at the same time).

Similarly, to tune the AEC (D) users just click on the AEC block, and the software utility automatically switches to
the AEC panel as in Figure 3-11 . For register details of AEC and LEC, please refer to design guide, section 8.18
Air and Line CODEC.

To change the of gain of Lrin (C), Asout (E), MIC (F) ... etc, users just click on the function block and then a gain
setting bar shows up as the Figure 3-12 .

The software utility has built in some default path settings as in Figure 3-13 for users’ reference. To try a setting,

users simply double-click on it. Or, users can click on it, modify the setting as needed, and then click the ‘Write
CFG’.
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Figure 3-9 Path Config

Path Config | Tone/DTMF Gen | DTMF Detect | FSK Generation | Fik Detert EEOBEETY Andog | GRID/NT

Figure 3-10 CODEC
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PathConfig | Tone/DTMF Gen | DTMF Detect | FSK Gereration | FSK Detect | CODEC | énalog | GRIOANT | FegisterMap | Detect | AGC

1ISD61S00
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Figure 3-11 AEC Parameters

5 Ring Select Popup  [X)

18048
1958 1]

Cancel

Figure 3-12 Gain Setting

Sub-group selection

Saved Configurations

v

00 Cretanlt

007 TkHz Sine Wave
002 Mic in to SPE.

003 DTHF Sting

004 PL&Y

005 REC from MIC
00 F5K_GEMN_DEMO

Update

-

Memory Map

Figure 3-13 Default Path Settings

Soft Clipping Control
5C EMABLE r
VD SCTHRESH «1000 3[421  dBFS
YD_SC_NORMAL ::;iD.DdB 00
YD_SC_LOw ::;iD.DdB 00
YD_SC_PwR_ATK_TC 27 .07

= P

AEC DIVERGENCE  «OF

WD_SC_GAIN_TC

DIVERGENCE THRES 4F
DWERGEMCE [

Memory Map generates the programming file to be burned into the ISD61S00 memory. The programming file is a
binary file with .mem extension. On this panel users will see how each VP, VM, and message is assigned an address
and/or index. To activate the process, click on ‘Create Programming File’ (A). The left hand side displays the

memory map (B).
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On the right hand side, the Memory Protection (C) decides how you want the memory contents protected.
ISD61S00 provides three kinds of protection mechanisms:
®  Read Protection:
o Once enabled, digital-read command is not effective in those protected area.
®  \Write Protection:
o Once enabled, digital-write and memory-erase commands are not effective in those protected
area.
®  Chip-Erase Protection:
o Once enabled, chip-erase command is not effective.

If both Chip Erase Protect (CEP) and Write Protect (WP) are checked, it will lock the content from beginning of the
memory to PMP, preventing ISD61S00 from any further modification.

The check boxes under ‘Project Information” (D) allow users to add project information to the programming file. If
users check the users comment box, whatever they type in the comment window will be appended to the end of the
project information.

If the EV board is connected to PC, the ‘Burn Device’ button (E) will be effective. Once the programming file is
created, users can click ‘Burn Device’ to download the programming file into the ISD61S00.

Please note that ‘Date’ (F) is part of the project, so clicking on the ‘Create Programming File” (A) may change the
project contents even though users don’t change anything. When users open an existing project, the memory map
will be loaded automatically.

EWE Control PCM & PLL } “aice Prampt Woice Macio Reserved Memany Demo Diigital Crnds: Audio Crds

tdemaory tap
Index(h] e

U0 FEEDC 003 A5 T W 4R seventy -] @ e (Fefetizn

00 3F ASE 1 0x040ELD WP 4B sevteen

0x040ELL 0x04LALA VP 4C SHED ;

0041 ALE 1 0104 26 24 WP 4D SHOP I Chip Erase Protect [CEF)

0504 26 25 1 004 3 310 WP 4E SIDE

004 331 100441 A4 WP 4 six ™ Read Protect [RF)

00441 A5 : 00045440 WP B0 sixtesn

0304 5441 1 0x04E IET WP BL sy i

0046 358 1 0047 2CF WP 52 SLIDING M bt Pt )
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00505931 0%051703 WP EE upstairs ™ [Nuvoton ™ [1506154

0051704 £ 00527 20 WF o EF ui_:'i'ldity

050527 2E 1 0053545 WP B0 window [EDWPEVer ’—( : )—

0x053547 s0x054165 WP Bl yard ¥ |ISDAPE Yer v |Date

03054166 £ 0054 FAC W B2 e

034054 FAD 1 0x0EEL TA. WP 63 Lhundre :

00561 36 1 0057 541 WP 64 zhundred I [Profect Name I [vPs 75 s
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0058 A3F 1 0x0ESEEE WP 6E armed_10600 ™ User Comment

05055 567 1 0:05AG10 WP 67 DASEMENT
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Figure 3-14 Memory Maﬁ
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3.7 Archive and Clean

Under project menu there are two very useful functions.

1. Archive and,

2. Clean
These two functions are used to backup your project files and clean up unnecessary files. They are useful when you
want to send an 1ISD61S00 project to other people.

The archiving function duplicates a project to an archive directory with exactly same project name and structure, and
changes the project links to point to this directory so that all paths are stored relative to the project directory. For
example, if you create an ISD61S00 project in a network share folder which is, say, mapped to T drive, you cannot
just send this project to other people because “T” drive means nothing to other people. By archiving the project, that
project is now self contained and can just be copied to another machine or to backup.

Source Project Directony:

C:AProgram Files\\finbond 115000 Vaice Prompt E ditar

Select Dir

Select Dir

Figure 3-15 Archive

The Clean function deletes the contents in the BinFile and WavFile directories as they can be regenerated. The
WavFile directory contains wave files of re-sampled and de-compressed voice prompts. The BinFile directory
contains files of compressed voice prompts.

When a project is created, three sub-directories are created:
e BinFiles: where the compressed VPs are stored.
o  WavFiles: where the re-sampled and de-compressed VPs are stored.
e WavSrc: where wave source of VVPs are stored.

A project file has the prj extension. The binary programming file for the project has mem extension. A header file
with txt extension is also included for C language firmware programming.
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Open

Directory
Histary:

[

|C:-.Doc:umerrts and Settings“elizo. INFORMATIOMN My Documems'-.j

Look in: | 5 13D15000exemple

sl - ®mE

IC)BinFiles
D) wavFies
@ Wawsrc

15D 15000example. mem
Bl 15D 15000example. pri
E] 15D 15000example_mem, txt

File name:

Files of type:

| Load

S -| _ C=

3.8 DTMF Detect

DTMF Detect can decode the digits in off-

Figure 3-16 Open a Project

hook state and display them in (A).

To run the function, follow the steps below and refer to Figure 3-17:
(1) Press the “GO” (B) button to load the default registers and the new registers will update to the panel
immediately. Then the EVB will decode the default digits automatically and display them in (A).
(2) Press the “Clear” (C) button to clear the decoded digits in (A) if needed; send more digits from other

telephone through telephone line. And the decoded digits are also shown in (A).

(3) Ifthe decoded digits are not correct, tune the timing (D) (E) (F) according to Figure 3-18, tune the
threshold (G), DTMF_TC (H) and Freq Deviation(l). And then Press “Write CFG” (J) button to change

the conditions. Press “Read CFG” (K) to confirm the conditions if needed.

(4) Send the digits again.

(5) If the decoded digits are still not correct, repeat steps (3) & (4).

According to Figure 3-18, users can also monitor the immediate states; DTMF_RDY (L), DTMF_STATE(M) and

DTMF_RX_DATA(N).
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EYBContol | PCM&PLL | YVoice Prompt VoiceMacro | Reserved Memory | MemoryMsp | AECLECBlock | Demo | DigtdCmds | AudioCmis
PathConfig | ToneDTMFGen | DIMEDebet | FSK Genetion | FSKDetect | CODEC | Amslog | GPIOANT | RegistrMap | Detect | Ringer Tone Generator

DTMF_CTRL 0x1E0— x00 DTMF_FIFO_CTRL 0x1E1— x40 DTMF_RX_DATA Ox1EA
I DTMF_EN DTMF_EN: 1: Enable block. [~ FIFO_CLR: Wite a 1 to reset FIFO RDY
4 0: power down block. £ STATE
DTMF_TC 30 C: Time Constant - larger A S
= values longer detection 2[04" FIFO_LEN: The DTMF block generates

but less false detection. an interrupt at (FIFO_LEN+1) Bl [ETMECR DATA
FreqDeviation 3 20% F'®ceptance frequency entries in the FIFO.
> viaton.

al DTMF_FIFO_STATUS Ox1E3- x01 DTMF_FIFO 0x1E2 x00
DTMF_THRES Ox1E4 ~Ox1ES «0100 J-66.2

DTMF_PDT OxIE6 0  oJ00 |

F
DTMF_ADT GIE7 0 400 (ms) @ [0 FIFO_DEPTH: Curent number of B DTMF.RX DATA
DTMF_ACCT 0K1E8 X0 200 [r@ il

40 FIFO_DEPTH

DTMF DETECTION DEMO
First Losd 007 DTMF_DET_DEMO configuration l_l |—|
then hit GO. DTMF parametexs can be changed 504 [ Cex

and configutration re-loaded to try various scenarios. ©

Saved Configurations Sub-group selection)

000 Default
001 1kHz Sine Wave

002 Mic into SPK
Wiite CFG 003 DTMF String

DTMF_ROW_FREQ Ox1EB ~ Ox1EC 0000 IU.U (H2) @

DTMF_COL_FREQ OK1ED ~OxIEE <0000 [00  (Hz)

DTMF_TEST Ox1E9 <00

Update

LU
>
Hl8

006 FSK_GEN_DEMO ~|

r@:@ OIS FEC fomMC

Figure 3-17 DTMF Detect screen
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DTMF tone—< 770Hz & 1336Hz

{ From line )

ROW tone |

{F Biquad
{ From Biguad ) POT ADT

-
ROWdet
COL tone |
{ From Biguad ) BDT ADT

.

COLdet \
DTMF_State |

{ ROWdet & COLdet] é.CgT

DTMF_RDY

|

DTMF_Rx_Data

Figure 3-18 DTMF Detector Acquisition timing

3.9 Tone/DTMF Gen

Tone/DTMF generator operates in three different modes:
1. DTMF mode

2. Programmable mode

3. Continuous mode

If user set the DTMF_MODE to 1, the function is in the DTMF mode. If user set the DTMF_MODE to 0, the
function is in the programmable and continuous mode. The setting of DTMF_MODE bit explained as following
table:

TONES
TONE_FREQ A | TONE_LEVEL A | TONE_ON_TIME

e TONE_FREQ B | TONE_LEVEL B | TONE OFF TIME | 'ONE_LENGTH GTEON
Continuous User define User define Set: 0 Set: 0 ch?et
Number of digits Didits

DTMF Don’t care User define User define in tone index 9
. to send
registers.
Programmable User define User define User define UL A DT
to generate care

For the DTMF mode,
(1) Checking GEN_EN (A), DTMF_MODE (B) and CLK_EN (C)
(2) Setting TONE_ON_TIME (D), TONE_OFF_TIME (E), TONE_LEV_A (H) and TONE_LEV_B (I).
(3) To input the number of DTMF digits in the TONE_LENGTH (J) and the numeral you want to generate in
TONES TO GEN (K).
(4) Clicking Write CFG (L), the DTMF tone of the TONES TO GEN (K) would be generated.
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"‘:, Nuvoton ISD61SEXE Evaluation System D@@

Project  Help

EVBContol | PCM&PLL |  VoicePrompt |  VoiceMas |  Reserved Memory |  MemoryMap | Demo | Digitdl Cmis Audio Cnds
Path Config | ToneDTMF Gen | DTMF Detect | FSK Generation | FSK Detect | CODEC | Amalog | GPIOANT | RegisterMap | Detect | AGC | AEC | LEC | Monitor

TONE_|

GEM _EM @ The TOME_CTRL register contrals the
enable of the tone block [CLK_EM] the

mode of the block [DTMF_GEM 1:DTMF

0:ARE TOMES) and triggers tone generation

[GEM_EN).
CLK_EM ©
Sets the tone generator timing. Setz the tone generator fequencies Sets the tone generator levels
Wwhen set to zero continuous when not in DTMF Mode. relative to full scale sinewave.
tones are generated. Setting of 0 disables channel

TOME_OM_TIME [ms] :Wﬁontinuous TOME_FREQ_A Hz) 2[00 i:thanneIAdisabled TONE_LEV_A(dB) 2315 @

TOME_OFF_TIME (ms) &]0 @ TOME_FREQ_B (Hz) 2[00 @hanneleisabled TONE_LEY_E [dB) §]-31_5 @

Thiz contrals the DTRF digit generation.
TOME_LEMGTH iz the number of tones
to be produced and the TOME_IMDEX
regizters hold the nibbles representing
each tone.

These digits can be entered as a string in
the TOMES TO GEM box.

SO
-
TOMES TO GEM Saved Configurations
® 00 D eranit ﬁ‘
001 1kHz Sine Wave dd
_G 002 Mic in to SPK.
wiite CFG 003 DTHF String Updat
004 PLAY

005 REC from MIC
006 FSK_GEN_DEMO j

B

| Fiead CFG ' | Config 5creen

ooo o Idle Compress |dle

Figure 3-19 Tone/DTMF Gen

Memory Usage

The frequency of DTMF is defaulted as following table:

Column frequency
1209 Hz 1336 Hz 1477 Hz 1633 Hz
0X01 pex 0X02 pex 0X03 pex 0XO0D pex
697 Hz
1 2 3 A
0 0X04 pey 0X05 pey 0X06 peyx OXOE pex
770 Hz
e 4 5 6 B
Frequency
0XO07 pex 0X08 pex 0X09 pex OXOF pex
852 Hz
7 8 9 C
OXO0B pex OXO0A pex 0XO0C pex 0X00 pex
941 Hz
* 0 # D

For Programmable mode,
(1) Checking GEN_EN (A) and CLK_EN (B)
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(2) Setting TONE_ON_TIME (D), TONE_OFF_TIME (E), TONE_FREQ_A (F), TONE_FREQ_B (G),
TONE_LEV_A (H) and TONE_LEV_B (I).
(3) To input the number of tones you want to generate in TONE_LENGTH (J).
(4) Click the Write CFG (L), the tone would be generated for TONE_LENGTH (J) times

For continuous mode,
(1) Checking GEN_EN (A) and CLK_EN (B)
(2) Setting TONE_ON_TIME (D) and TONE_OFF_TIME (E) to zero
(3) Setting TONE_FREQ_A (F), TONE_FREQ_B (G), TONE_LEV_A (H) and TONE_LEV_B ()
(4) Clicking Write CFG (L). The continuous tone would be generated.

3.10 FSK Detect
The ISD61S00 has a FSK Detector supporting Bell202, Bell103, ITU-T V.21 and ITU-T V.23 standard FSK. The
control panel is

Path Config | Tone/DTMFGen | DTMFDetect | FSK Generation [VFSKDeWSt| CODEC | Ansloz | GPIOANT | RegisterMep | Detect | AGC | AEC | LEC | Monitor

FSKD_CTRL — «81 FSKD_MODE - x03 FSKD STATUS 02 4 elleribeiection
@F FSK_EN I~ FSK_PARITY_EN » CDB BETE
I~ PARITY_TYPE
SPEC_SEL FSKD_FIFO_STATUS 01 Nummber
®§ Bell 202 1200/2200Hz S — V
OVF  PARITY_ERR @
FSKD_JUDGE — 04 S0 | IRIAZ AR
© FSKD_CDET «03 =24  (ms) FSK_CMP_CNT
! FSKD_FIFO_CTRL 00
@ FSKD_SYNC 02 32 @5 max{ yin).yin5) Disl Number ®
% @l‘ CLEAR - Reset FIFO
E Fskp_tHRES <0030 2[722 dBFS < @
@, 00 FIFO_LEN - Generate an interrupt 2l
FSKD_TC =40 at [FIFO_LEN+1] samples in FIFO
FSKD_ENERGY_HI 0C
FSKD_ENERGY_LO x 06
= e FSKD_FIFO_DOUT — 00
|| FSK DETECTION DEMD o= '
9
File to Send | temp.txt

2 This demo sendsa ACK Tone Timing

file with the FSK |
generator and 2Reconds 4
receives it with the N £
FSK Detector -
i Sub-group selection Saved Configurations
&) | 034 CID from VP -
| 280 bone -
036 CID take 2
‘wite CFG 037 ring detect tem =
:I 038 Bell202 Caller 1D
Read CFG l I Config Screen1 gzg r[?ICEiO[?v'ItIOEneTEST v

Figure 3-20 FSK Detect

Area 1 is for general FSK detect control register setting. Area 2, 3 and 4 are for demo only.
(1) FSK Detect control registers:
° FSK detection parameter:
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FSKD_CDET (C), FSK_SYNC(D), FSKD_THRES(E), FSKD_TC(F), FSKD_ENERGY_HI(G),
FSKD_ENERGY_LO(H), FSKD_MODE(K), FSKD_JUDGE(L).

° FSKD_FIFO_CTRL: control the FSK detection FIFO, to clear the FIFO, click ‘CLEAR’(M) and Press
‘Write CFG’, the FSK detector FIFO will reset to a clean state.

° FSKD_Status: shows the FSK detect CDB and current demodulated data bit.

° FSKD_FIFO_STATUS: shows current FSK detection FIFO status.

° FSKD_FIFO_DOUT: current FIFO head.

To receive type 1 FSK CID message, the procedure is:

Stepl: click FSK_EN(A) and FSK_INT_MD(B) to checked state.

Step2: configure FSKD_CDET(C), this value at least greater than 3.

Step3: configure FSKD_SYNC(D), this vale at least greater than 2.

Step4: configure FSKD_THRES(E), control the FSK detector sensitivity. The smaller, the more sensitive.
Step5: configure FSKD_TC(F), FSKD_ENERGY_HI(G) and FSKD_ENERGY _LO(H). These 3 parameters
only used when Bell202 or V.23 is chose. For other FSK spec (Bell103 and V.21), these 3 parameters has no
effect.

Step6: configure FSK_PARITY_EN(I), PARITY_TYPE(J), SPEC_SEL(K).

Step7: configure FSK_CMP_CNT(L)

Step8: clear FIFO by click ‘CLEAR’(M), set the FIFO_LEN(N) to decide INT occur depth.

Step9: Press ‘GO’.

Step10: configure SPEC_SEL(K) again.

Stepl1: Press ‘Write CFG’

Stepl12: When FSK detector receives the message, it will display the message in the text box.

(2) Caller 1D Detection : Demo area for Bell202 CID detection, the procedure is:
Stepl: click Bell202 Caller ID(T) in the right down configuration area.
Step2: Press ‘GO’ button in 2nd area.
Step3: When ISD61S receive a session of FSK CID signal, the Name(U) and Number(V) will display.

(3) FSK DETECION DEMO : Demo for FSK generator and receive with Detector, the procedure is:
Stepl: select FSK spec in the SPEC_SEL(K) text box and press ‘Write CFG’.
Step2: prepare a text file with message in it.
Step3: Press ‘GO’(S) in 3rd area. The GUI will ask user to provide a file and then control ISD61S FSK
generator to send this text in FSK spec selected in SPEC_SEL(K). When FSK detector receives the
message, it will display the message in the text box.

(4) Dedicate area for security product. The procedure is:
Stepl: Select ACK Tone timing(R).
Step2: Key in the dial number in the Dial Number text box(Q).
Step3: Press ‘GO’(P) and GUI will control ISD61S to communicate with a main machine.
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FSK Generation

The FSK Generation supporting Bell202, Bell103, ITU-T V.21 and ITU-T V.23 standard FSK. The control panel is

Path Config | ToneDTMFGen | DTMF Detect

FSK Geieiation || FSK Detect | CODEC | Anslog | GPIOANT | RegistrMsp | Detect | AGC | AEC | LEC | Monito

FSKE_CTRL_1 70

™ FSK_EN

[ PACKAGE_EN
[ FIFO_HALF_INT
W FSK_TX_ON

[~ FSK_STOP_SEL

FSK_EN: 1: Enable block. 0: power down block.
PACKAGE_EN: 1: enable START/STOP bit
framing. 0: no framing.

HALF_FIFO_INT: 1: Enable SPI interrupt for
FIFD half full condition.

FSK_TX_0N: 1: Start FSK transmission.

0: Finish FSK Transmission.

FSK_STOP_SEL: 1: 2 STOP bits generted.

FSKE_CTRL_2  xA4

@ [W FSK_PARITY_EN
[~ PARITY_TYPE
|7 IIR_EN

l‘ BAUD_110

SPEC_SEL

FSKE_STATUS '« 20 1

+ FIFO_FULL
 FIFO EMPTY

@ 00  FIFO DEPTH

0: one STOP bit generated. § Bell 103 1270/1070Hz2

w
=
fep)
=
!

=

a

390

WO

FSK GENERATION DEMO 3
[~ Sw_MODE: Set to enable programmable mode
%[— SW_FLT: Set to enable programmable filter ®
MARK_FREQ (Hz) ~ S[0.0
SPACE_FREQ (Hz) <[00 @
() BAUD_RATE (bps)  3]0.0
Saved Configurations
000 Default -
001 1kHz Sine 'Wave :'
002 Mic in ta SPK
Write CFG 003 DTHF String Update
E
Read CFG Conlfig § 1,003 REC from MIC
| ea | [Confi Sereen] B8 FSK GEN DEMD i

Figure 3-21 FSK Generation
Area 1 is FSK Encode control setting and status. Area 2 is specific customized mark and space baud rate setting.
When SW_MODE(M) is checked, the SPEC_SEL(K) has no effect. Area 3 is for demo the transmit text with area 1
and area 2 setting.

e To quickly select a FSK_GEN_DEMO:
Double click (T), if speaker is on, user should hear 1270Hz tone.

e To generate type 2 FSK signal:
1. Click FSK_EN(A)
2. Click PACKAGE_EN(B) to 1, this will insert start bit before data and stop bit behind data to
construct a frame.
Click FIFO_HALF_INT(C), INT will occur when Transmit FIFO depth reaches half full condition.
Click FSK_TX_ON(D)
Configure FSK_STOP_SEL(E). 1 for two stop bits, 0 for 1 stop bit.
Configure FSK generation gain(F).
Configure FSK_PARITY_EN(G). 1 add parity bit. 0 no parity bit.
Configure FSK PARITY_TYPE(H). 0 for odd parity. 1for even parity.
Click IIR_EN(I)to 1

© 0 N O Uk

29

Publication Release Date: May 5, 2010
Revision 61.0031



1ISD61S00

NnNUVvVOTON
—

10. Configure BAUD_110(J) to 1 if baud rate 110 is required.
11. Configure SPEC_SEL(K) to target FSK standard.
12. Prepare a text file with transmit content.
13. Press GO(R) a File input dialog will show
ﬁ,‘f;g’y | C:\Documents and Settings\PE10MCCASDE1S00 EVE User Manus v |
#29(: [ 1SD61500 EVE User Manual x| ¢ e B~
: 20091023
(020100205

FFITAIF | 1] FSK Detectall

Elicll

9 |#5) £k _gen_all
Sl | B GUT issves
i | @ ui_fsk_detect

J @_]]SDSISUU Evalvation System User's Manual
A

48
FRAVEE

.
AR

R QU): [pske_tc ~| Load
TBIIBR(T): | A1 Files (*#) ~] :ec)

14,
15.

Select the file and Press ‘Load’. The line interface will send FSK signal based on the text file.
To repeat transmit, press GO(R) again.

e To use SW Mode to generate type 2 FSK signal:

1.

N

Click FSK_EN(A)

Click PACKAGE_EN(B) to 1, this will insert start bit before data and stop bit behind data to
construct a frame.

Click FIFO_HALF_INT(C), INT will occur when Transmit FIFO depth reaches half full condition.
Click FSK_TX_ON(D)

Configure FSK_STOP_SEL(E). 1 for two stop bits, 0 for 1 stop bit.

Configure FSK generation gain(F).

Configure FSK_PARITY_EN(G). 1 add parity bit. 0 no parity bit.

Configure FSK PARITY_TYPE(H). 0 for odd parity. 1for even parity.

Click IR_EN(I) to 1

. Click SW_MODE(M)

. Configure MARK_FREQ(O)

. Configure SPACE_FREQ(P).

. Configure BAUDRATE(Q).

. Prepare a text file with transmit content.

. Press GO(R) a File input dialog will show
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Select file to Send

g};’;g‘fy |C:\Documents and Settings\PE10MCCASDE1S00 EVE User Manva v |

B39(0: [ ISD61500 EVE User Manual B =k B3
5 [ 20091023
z |520100205

FATAAF | 5 FSK Detectall
e [¥9] sk _gen_all
SE B GUT issues
; | |7 gmi_fsk_detect
‘@ISDSISUU Evalvation System User's Manual
FREE I
48
FhEVER

.
s _Las

R Jesk_te ~| Load
WREAD:  [ALFies (29 -] B

16. Select the file and Press ‘Load’. The line interface will send FSK signal based on the text file.
17. To repeat transmition, press GO(R) again.

3.12 Register Map

The Register Map shows the register status. There are two ways to modify the register values:

(1) Modify many register values at the same time: To modify the value in the register map (A) at different
addresses, click Write CFG (B), the modified value would be written into these registers. Clicking Read CFG
(C), the register map shows the value you just modified. The color of modified value would be changed. The
illustration is in the textbox (D).

(2) Modify one register value at a time: to choose one address (E) and modify the value (F), button (V) would show
the address and register name. Clicking Write Register (G), the register map (A) shows the changed value.
Clicking Read Register (H) to check if the value is written into register.
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Project  Help
EY¥B Control I PCM & PLL ] Voice Prompt ] Voice Macra ] Reserved Memorny ] Memory Map ] Demo ] Digital Crads Audin Crods
Path Conflg | Tons/DTMF Gen | DIMFDetect | FSK Generation | FSK Detect | CODEC | Ansloz | GPIOANT | RegisterMap | Detect | AGC | AEC | LEC | Monitor
Register Map Usze these buttons to store and recall configuration

to the & and B registers,
Addr | 0x0 | Ox1 | Ox2 | Ox3 | Oxd | Ox5 | Ox6 | Ox7 | 0x8 | 0x9 | Omd | OxB | OxC ) OxD | O<E | OxF

&

sudio Confiz 000 |64 |00 |00 |00 0B |@ [D8 |41 |cc |co [0 (oo jao oo |00 [oo CfGpA] | CEG>BY | A>CFGY [ B->CFG
o0 FF sz [0 |@ (o0 |0 oo FF FFojo0 |03

nges fo get

Indirect Reg 020 oo |00 |oo oo 0O (0O (0O |00 |00 (00 |00 |00 (OO (@0 |00 (0O Use these buttons ko print out the cha
GHOBC 030 oo |20 |DOF DF |00 |00 (0o |00 |FF FF |oo FC |00 [od between the 4 B and CPG registers.
PLL 040 |00 [o0 |00 |00 |se |00 |00 |00 |00 |00 oo oo (oo (oo (oo |oo M Jpint 6> CFa CFGALL @

PCM 050 ooooop oo |00 (0O (0O (0O |00 (OO (0O |00 0O |00 00 (0O |00

Mier TI0 80 |40 |00 |58 |00 |00 (00 |00 |s0 |00 |00 (68 |00 00 |00 |00 e E@, ND“'ZEH
720 00 |00 00 |a0 |00 |00 |00 (o0 (o0 (00 [oo (o0 (o0 jod |00 o0 Piint Style fwiteCroR gl (:)

130 oo o0 oo |00 (0O 0O (00 |00 00 (00 |00 02 |20 00 (OO OO

Air Codec 140 ED (00 |04 |00 |04 |00 oo |00 |oo oo oo |od
Line Codec 150 BO |00 |04 |00 |04 |00 kA) 00 (00 |00 |00 (DO |00
FSK Encoder | 160 00 (23 o0 |20 (39 |00 (00 00 |00 (00 (00 |00 (D0 00 |00 (o0 [
FSK Decoder | 180 oo |04 a0 oo (B0 |04 |02 |03 |00 |00 0 |06 |28 |00 @
130 00 |00 |00 |00 (0O OO (00 (OO |00 (00 OO (DO |00 |00 (000 o0
Ring Det 1B0 32 00 (00 |00 |00 (DO |00 (00 |00 |00 0O |00 (o0

DTHF Gen ico 93 |00 0o |00 (0O |28 (2B |57 |27 (100 |00 (0O |00 00 |00 OO
100 FF |FF |FF |FF [FF |FF [FF |FF |00 (00 |00 (0O |00 |00 (000 |00

DIMFDet |IEQ |00 |40 (00 |01 |01 (00 (00 |00 |00 |od 0
¥D w07 0E |73 0 |00 |00 |00 |00 (o0 |00 |00 oo oo
cas 00 Bl |ol |oo |0z |0 |78 FO |01 |44 |01 |58 [0z |14 |02 |

210 oo oz oo |00 [D8 DB FF |FC IF (33 |20 0O |D& FE D3 BT
220 20 o0 F |78 (20 |00 (DB |FF D@ (08 |1F FF |TF (78 |20 |00 7|

READA] HANGED Single Regiater R&a:l.-".a'vmem Saved Canfigurations
[ ox000 cre_come_cra \ = 017 DETECT_DEMO_DIAL_TONE = y
HANGED 012 GPIO_WwWakELR =

VOLATILE  CHANGED Addrszzﬁx(@alusﬁx&i

T CORTERT I e Updale
N ) 015 DEFALIL T DEMU_EL
| Read OF( (3 Yoortig Sereen |@ @:‘ Wil RegHED @ead REZRET D16 DEFAULT_DEMO_CL_EC

017125 SLAVE MODE ﬂ

013 RING DETECT

k-

temony LUzage ooo X Got STATUSZ CAS_INT 1 Compress [die

Figure 3-22 Register Map

There are two register storages in the panel. Clicking the CFG—>A (I) button, the register values can be saved to
register A. Clicking the CFG->B (J) button, the register values can be saved to register B. If you want to recover
register A status, click A>CFG (K) button. If you want to recover register B status, click B>CFG (L) button.

Clicking the Print B->CFG (M) button, the text area (T) shows the different register values from register B to
current configurations. Clicking the Print A>CFG (N) button, the text area (T) shows the different register values
from register B to current configurations. The CFG ALL (O) button shows the register values in the text area (T)
except the read only registers. The Print B>A (P) button shows the changed register values from register B to
register A in the text area (T). The Print A>B (Q) button shows the changed register values from register A to
register B. The NON-ZERO (R) button shows the non-zero register values. The Print Style (S) button can choose the
style of address and register value showing in the text area (T). Clicking the Config Screen (U) button, GUI would
jump to Path Config screen.

3.13 Analog

The Analog section contains the setting of MIC, SPK, PSTN line input and output, and AUX out.
e The microphone interface can operate on 3 modes: 1) Microphone Voltage gain mode; 2) Microphone
Current gain mode; 3) Auxiliary input mode. The reference voltage and internal resistor can be configured
by GUL.
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Voltage Gain Mode
MIC_MODE = 000

MIC_RESI[7:4]
gRa

McP Vou to ADC
D
I R,

r
|

|

|

I

I

I

|

| MIC_BIAS[2:0]
|

|

I

|

I

I

I

|

|

|

|

|
I
I
: MIC_GAIN[7:4]
|
I Mc
b MW
- 250Q
| V,
| ) aoc _q4 N2
! MIC_GAIN[7:4] Vyer R
|
|

Figure 3-23 Voltage Gain Mode

Current Gain Mode
MIC_MODE = 010 or 011

I
I
I
I
I
I
I
} MIC_BIAS[2:0]
} MIC_RES[7:4]
I
I R,
I
I
I
I 436V,
| A T
I = RV
A Mcp V,. to ADC
T 2%
- H I
S R S
I
I
Rexr ! MIC_GAIN[7:4]
I
| mMC
o
250Q

?DC =—~(Reyr +250) for mode 011

GND ’I‘DC =—(R,)for mode 010
| S
i

= Reyr > 20kQ

<

<

Figure 3-24 Current Gain Mode
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Auxillary Gain Mode
MIC_MODE = 101

mmable Bias

MIC_BIAS[2:0]

I 436V,

V.. to ADC

>

250Q
Vioe _ _ Rexr +250 for mode 101
\'A Rg

MEGND Regr > 20kQ2
. A

Figure 3-25 Auxiliary Gain Mode
e The PSTN line input contains two stage amplifier with independently settable gains and multiplexed input
as described in figure 3-26.

TI_GlmOK. TIIP Tl_GZXZEOK. 40K
TILP 40K, 80K 80K, 160K
% TI2P
TI2P O TG+
10K 10K
TGl TG2
TIIN —Q TG-
10k
TI2N ULELS
10K TI2N
10K
TI_GI =10K, 20K TI_G2 =10K, 20K, 40K
40K, 80K 80K, 160K

Figure 3-26 Two stage amplifier
e The analog output consists of speaker driver capable of driving 8 ohm and a differential line driver for
PSTN interface capable of driving 120 ohm. These buffers are connected to the two DAC paths
incorporating digital gain control. The ANA_OUT register controls the analog function of these two drivers
allowing power control via SPK_EN and PO_EN and gain setting (including MUTE) via PO_GAIN and
SPK_GAIN.
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AUX_SEL

O AUXOUT

PO_EN

The control panel of Analog section is:

Path Config | Tons/DTMFGen | DTMFDeteot | FSK Generation | FSK Detect | CODEC

PU_SPK:
SPK_GAIN[2:0]

Figure 3-27 Analog output

O sppP

O SPN

Analog | GPIOANT | RegisterMep | Detect | AGC | AEC | LEC | Monito

MIC_CTRL -~ xD8 — MIC_BIAS 1
Q ™ MIC_EN
@ MIC_GAIN(B) 3 16.8608

MIC_MODE 3 Voltage Mode, Int Resistor

@ MIC_BIAS [V) §‘2.191
® MIC_RES (kOhm) §| 25

1

TI_CTRL — 81 TI_GAIN — «1

e ™ TI_EN

n_m (dB) 3 6dB
@ |_G2(d8) 30dB
o 151 Fmn

@n_sz 2 Stage 1

ANA_DUT - «CC
[" SPK_EN

@ SPK_GAIN (dB) ﬁl 0dB

™ PO_EN
PO_GAIN (dB) 3 0cB

AN&_CTRL- <CO
" PU_SPK

(P)r Puro

@ ™ PU_AUX

@ [~ MUTE_aUX

Wiite CFG

| Read CFG i | Config Screenl

Saved Configurations

Sub-group selection

052 agc with aec
053 TM_SD
054 5D TMM

2l s

vEDRS USER DEMO EC

056 FPGA_HD_AFE
057 EC test
058 FPGA_EC_HIGHGAIN

Figure 3-28 Analog setting

B §] [2

=i
|

Figure 3-28 shows the analog input/output setting. Area 1 is for Microphone interface configuration. Area2 is for

PSTN line input configuration. Area 3 is for PSTN line output and Speaker and AUX out.
e To configure the MIC interface

1. Click MIC_EN(A) to 1

2. Configure MIC Gain(B)

3. Configure MIC Mode(C)
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4.  Configure MIC_BIAS(D)
5. Configure MIC_RES(E)
6.  Press ‘Write CFG’

To configure PSTN line input

1. Click TLEN(F)to 1

2. Configure T1_G1(G), the gain of first stage amplifier

3. Configure T1_G2(H), the gain of second stage amplifier

4 Configure T1_S1(l), choose the input source of first stage amplifier

5 Configure T2_S2(J), choose the input source of second stage amplifier
6 Press ‘Write CFG’

To configure Speaker output
1.  Click SPK_EN(K) to 1

2. Configure speaker gain(L)

3. Click PU_SPK(O)

4 Press ‘Write CFG’

e To configure PSTN line output
1. Click PO_EN(M)to 1
2. Configure PO gain(N)
3. Click PU_PO(P)
4 Press ‘Write CFG’

To configure AUX output
1.  Click PO_EN(M)to 1

2. Configure PO gain(N)

3 Click PU_AUX(Q) to 1
4 Press ‘Write CFG’

3.14 Demo
The following procedure demonstrates phone numbers dialing:

(1) Clicking the Power Up Path (A) button: the path would be power up.

(2) Clicking Go off Hook (B) button: the 61S board would go to off hook status. If you don’t click Power Up Path
(A) before Go off Hook (B) button, the Go off Hook button would execute Power Up Path automatically.

(3) To input the dial numbers in the text area (C)

(4) Clicking the Dial Number (D) button. The 61S board would make a phone call according the number you input.

After finishing the communication:

(5) Clicking Hang Up (E) button.

(6) The Power Down Path (F) button is power down the device.
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f\_—J Nuyoton ISDH1SXX Evaluation System g@@

Project Help

Path Config ] Tone/DTMFGen | DTMFDewct | FSKGenswstion | FSKDetest | CODEC |  Amslog | GFIOANT |  RegisterMap |  Deteot
EVEContol | PCM&PLL | VoicePrompt | VoiceMacro | Reserved Memory | MemoryMap | AEC/LEC Black Demo | Digitl Cmds | Audio Cmis

Fhone Mumber Dialling Demonsztration Contact |D Fiocsiver Diemn
Waiting for Ring @
Power Up Pat ower up the path without pops. Ring Detected

Generate Handshake
Mo Contact 1D string received

Hang Up
Waiting for Ring
Ring Detected
Generate Handshake
[ DiatNumber (D)f1720 © 123413 113101 0158 C5 60
1234183131 01 M5 ELCS B0
DA 1234181401 02003 5 C5 75
@ 1234183401 03005 F CS 90
Diswrete DAL w| Mo Contact 1D string received
~ 4 Hang Up
Echa Cancellation "Waiting for Ring
[Fambomeanl )

Off On

Contact 1D Transmit Demno

D
@ Dialling Mumber

1758

123418113 D‘I@ 8 Alam Messzage 1
123418373 M M5 B Alarm Message 2
1234181401 02003 5 Alam Message 3
1234183401 03008 F &

Contact ID R eceive Demo

.’ Saved Configurations Sub-group selection

010DETECT DEMO
011 DETECT_DEMO_DIAL_TOME

- D12 GPIO WAKELIP
= i RING DETELT
014 CONTACT I0_DEMD

| ReadCrG | | Config Screen 015 DEFAULT DEMO_EC
D16 125 SLAVE MODE

dd

Lu
£ [¢]

Update

L

The Contact ID Transmit and Receive Demo:
This is the major security panel reporting method as specified by the SIA (security industry association) spec.

o For Contact ID Transmit Demo:

(1). Input the dial number in the text area (I)

(2). Clicking Transmit (J) button. The device would be waiting for the response of the other side.

If the other side sends a handshake response, the alarm messages would be transmitted. After transmitting alarm
messages, the device would be hang up. The statuses are described in the text area (M).

®  For Contact ID Receive Demo:
Clicking Receive (L) button, the device goes into the waiting for ring status.

If the device detects ringing, it will generate handshake signal and start to receive the messages from transmitter.
The messages are showing in the text area (M).
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3.15

AEC/LEC

The Acoustic possessing block performs a variety of functions to implement the full or half duplex echo
cancellation. The ISD61SXX incorporates an Acoustic Echo Cancellation (AEC) block for the microphone and
speaker CODEC and a Line Echo Cancellation (LEC) block for the PSTN interface. These blocks are very similar,
with the main differences being that the AEC includes an AGC function and has a greater echo cancellation length.

The functions performed by the acoustic processing blocks include:

Echo Cancellation: This is an adaptive estimation of the characteristics of the echo path to cancel echo
introduced by speaker/microphone acoustic coupling and echo return paths from the environment.
Double Talk (DT) Detection: When both line and acoustic paths are active it is important to detect this
double talk conditions to halt adaptation of the acoustic echo.

Voice Detection (VT): Estimates when the voice path is active.

AGC: Automatic gain control to provide an optimal level from the microphone input.

Soft Clipping: limits the input signal path to prevent hard saturation of the output.

Acoustic Suppression: Used in half duplex mode to switch from one path to the other.

Noise Suppression: Detect noise and suppress.

Full acoustic echo cancellation unit removes the echo signal inserted by the speaker coupling and space reflections.
Half duplex AEC smoothly transitions the acoustic suppressors from one direction to the other based on the power
estimations of the voice and double talk detectors.

To use half duplex AEC:
Select the EC_HéLF_DUPLEchonfiguration fr.om ‘Path Config’ page.

Subgioup selectiont Saved Configurations

064 EC_LOWSPK_MIDPO_2 -
065 CID Demo 3 = Add
066 Honeywell_protocal_test

067 CID type2

D68 EC MIDSPK _MIDPO_Ed4ms

viOESEL HalF DUPLEX ]
070 EC_FULL_DUPLEX j

This will load the default values for the AEC/LEC half duplex mode setting.

To tune the performance of AEC block

Switch to AEC/LEC block page and make sure the switch (A) is selected to AEC position.
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EVEContol | PCM&PLL | VoicePrompt | VoiceMaoro | Ressrved Memory | MemoryMap [[VAECLECEBIGEKT| Demo | DigitalCmds | Audio Crads

AEC/LEC choose

AEC/LEC Block @ mijs

e N
! @ AS1 Enable @ AGC Enable | |
| i |
! [Too000) Eusble 00607) Ensble v || |
| |
| 0

Lrin Eout
e
@ Monitor Suppressor
‘On i
Off CODEC @ NS Enable : ‘ :
SIDE 0x302[7] Enable w I i
I
] v | PCM
| Full/Half Duplex P I SIDE
| - 1 = |
Decision Algorithm
| B I
: : o K IIR parameter
| |
| I
| I
| 1 ;
Arin
| |
; | I
DlAcive : AS2 Enable T ® VDSC Enable : VD Active
@ ll l0x302[5] Ensble v}‘ Resister | 0x338 Ensble w ’I @.
\‘_ _______________________________________ 7/
DT_SHORT_TERM_POWER ; ; - 73 | VD_SHORT_TERM_POWER 2 ; 3
[0x340,0x341] [0x348,0x349]
DT_SHORT_THRESHOLD -/ 583 VD_SHORT_THRESHOLD '/ 256
[0:30D,0%30E] : ! Ll [0x318,0x319] !
DT_LONG_TERM_POWER 21 VD_LONG_TERM_POWER 31
[0x342,0x343] L ! ' 1 [0x344,0x34B] :
DT_POWER_DEVIATION ‘ . il VD_POWER_DEVIATION 0
[Dx344,0x345] [0x34C,0x34D]
DT_DEV_THRESHOLD - 514 YDDEV: THRESHOLD S g 257
[0x309.0:3041 ! ! ! 0 [0x314,0x315]

° To tune the Acoustic Suppressor 1 (AS1)
(1) Click (C) to enable AS1.
(2) Click (E) to open the AS1 configuration panel.

' Accoustic Suppression

AS1_BUILD_UP_TIME POS ——
ooup4 34| -
(0 dB)
ASiHUILL I TIWENEG S1_BUILD _UP_TIME NEG AS1_BUILD_UP_TIME POS
a— AS1_BUILD_UP_TIME NEG e—ASL_ _UP_TI
0x320[3:0] ,14 0x320[3:0] 0x320[7:4]
ASI_MAX_ATTEN
AS_MAX_ATTEN | < Active : (x321,0:322)
wozt 54|
0x322 2| | -
e — [ Write to board ] [ Read from board

(3) Configure the parameters in the panel and Press ‘Write to board”’.
° To tune the Noise Suppressor (NS)

(1) Click (I) to enable NS.
(2) Click (F) to open the NS configuration panel.
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Noise suppressor

NS _Fall TC
0x329]7:4]

1 Pns <NS_Active_Threshold |
1 (0x32A,0x32B) '

No_Attenuation

NS_Rise TC
0x329(3:0]

NS_Suppressor_Index
(0x328]3:0]

NS_POWER_ATTACK_TC

0:328[74] 2C

NS_INDEX

0x328[3:0] 4[9

NS_ATTEN_FALL_TC
0x329[74] 410

NS_ATTEN_RISE_TIC

0x329[3:0] :! 9

NS_ACTIVE_THRESHOLD_MRSB

0x324 372

NS_ACTIVE_THRESHOLD_LSB

328 [ ‘

Write to bosxd

Read from board

(3) Configure the parameters in the panel and Press ‘Write to board”’.

° To tune the Auto Gain Control (AGC)
(1) Click (D) to enable AGC.
(2) Click (G) to open the AGC configuration panel.
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AGC_CTRL AGC_INC_DEC AGC_STATE

Disable YOICE_ACTIVE 0x366[7] [0
AGC_ONLY 060(6] Disble w| B yoe e nusspa) 32 - m

704 | HOLD_END 0x366[6] |1
GAIN_LOW 0:360[5:3] 704B  w 5 B [T
MAX 0:366(5] |1 F_DEC 0:366[4] [5

; 0dE
GAIN_HIGH 0:360[20] T04B v/ INC 0:366[3] [§7  DCY 0:36602] [
DEC :x366(1] [[  ATK 0x366[0] [

AGC_INIT_GAIN
16 0:361[7] §|1 AGC_DCY 0:364[6:4] g!l ALGC_ST PWR_TC

TC_H 0:367[7:4] gln

INITIAL_GAIN 0361 [50) 38 AGC_ATK 0:364120] 31 e -

AGC_HOLD
= AGC_PEAK_CTRL
HOLD_TIME 0x362[7:5] gju AGC_GAIN_READ e §0 )

HOLD_CNT qyag2i40) 30 AGC_PEAK REL 0x368[1:0] 31

AGC_TARGETS =]
AGC_TARG_CLIP(0x370,0¢371) 4026 3]-301 dBFS AGC_NOISE_THD_BIAS 0x378 glu

AGC_TARG_HI(0x372,04373) 0732 2J4971  dBFS ABCNDISE. THD.HI0x37 0378 38aa 05 e
AGC_TARG_LO0x374.0x375) 0147 641 BFS AGC_NOISE_THD_LO(0x37B.0437C) 293E +]-33.9  dBFS
AGC_TARG_RB(0x376,0:377) [eooia Je68  ders AGC_NOISE_RB(0x37D~0x37F) [x000DAT  J435  dBFS

(3) Configure the parameters in the panel and Press ‘Write to board’.

e  To tune the Double Talk Detector (DT)
(1) Click (H) to open the DT configuration panel.
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Double Talk Detection

DT_LONG_TC

0x305

DT_LONG_THRESHOLD
DT_SHORT_TC 0x30B 3’10

o BoC 20

DT_HANGOVER_TIME
0:307 “0
0308 210

DT_SHORT_THRESHOLD
0:30D 312
0:30E 4

DT_DEV_THRESHOLD

-
0:309 212 DT_SHORTRAT_THRESHOLD
Wit 10 board | Read fromboard |

(2) Configure the parameters in the panel and Press ‘Write to board’.

e  To tune the Voice Detector (VD)
(1) Click (J) to open the VD configuration panel.
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(\3 ¥oice Detector @

¥D_LONG_IC
Al ]
0310 o | VD_SHORTT}HRESHOLD
¥D_SHORT_IC U316 i
0x311 45 0x319 40
VD_HANG?EE _TIME VD_AVE_TC
w1z 0| GaD 38|
0x313 2| |
—_ VD_AVE_THRESHOLD
¥D_DEV_THRESHOLD MOIE 20 |
- 03IF 2o |
315 3 Fl e
_— ¥D_CUT_OFF_POWER
v a
;)X_BI,ICS)NfFIHRESiHOLD ooa Xo |

s

oo :ﬁ 0:31B 20

l Write to board [ Foad from boan

(2) Configure the parameters in the panel and Press ‘Write to board”’.

° To tune the Acoustic Suppressor 2 (AS2)
(1) Click (N) to enable AS2.
2) Click (K) to open the AS2 configuration

™ Accoustic Suppressor 2

panel.

482 _BUILD_UP TIME POS ] .
= RN ci Accoustic Suppression
0x323[7:4] '14__‘

(0 dB)
ASZEZI;IBL?_EU{‘[?ME HEz AS2_BUILD_UP_TIME NEG «—AS2_BUILD_UP_TIME POS
(E2U) i 0x32313:0] 0x323(7:4]
AS2 MAX_ATTEN
432 MAX_ATTEN | T Adiwe —’| (0x324,0x325)

-
0x324 vaU
0:325 260 | :

e Write to board Read from board

(3) Configure the parameters in the panel and Press ‘Write to board”’.

° To tune the Soft Clipping(SC)
(1) Click (P) to enable SC.
(2) Click (L) to open the SC configuration panel.
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SC_CTRL "JSC_LOW_INDEX SC_POWER_ATTACK_TC
0:338[1] 3|0 (DIS_Adept| Ml 0:334[6:0] 30048 | B3 As |

SC_THRESHOLD

SC_NORMAL_INDEX 0:33B 7 ‘ SC_GAIN_TC

0x339[6:0] 4/0.0dB 0x33C | 0x33E 3o |

Soft Clip

VD SC_Low_index
0x33A

[ SC_Norma)/index
(0x3

VD_SC_Threshold Input Signal
0x33B,0x33C (SCip)

(3) Configure the parameters in the panel and Press ‘Write to board”’.

' To tune the performance of LEC block
Switch to AEC/LEC block page and make sure the LEC switch is selected.
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EVE Control ] PCM &PLL I Voice Prompt ] Voice Macro I Reserved Memory ] Memory Map - AEC/LEC Block I Demo ] Digital Crads I Avdio Cmds

1ISD61S00

AEC/LEC choose
AEC/LEC Block LEC T 4C
P e A o e U e I T e P P B e e O B e S D B B e N
AS1 Enable \,
) |
0x380[1] Ensble w :
Lrin Eout R — | Asout
| Noie | Soclippingoutput |
Monitor suppressor | Gam(DTSC) 1
‘On _________
- Off CODEC NS Enable DTSC Enable
siDE [ rr of [fERir-r o

i
1
1
1
1
L 4 | PCM
Full/Half Duplex | SIDE
— > s . == |
Decision Ngonthm : FSK IR p o
1
1
1
1 3
Arin
1
1
DT Active AS?2 Enable T VDSC Enable : VD Active
@ 0382[5] Enable w ‘ Rogisia: 0388 Enable w| ! @
\_ _______________________________________ 7/
DT_SHORT_TERM_POWER '/ . . — VD_SHORT_TERM_POWER / -7
[x3C0,053C1] [x3C8,053C9]
DT_SHORT_THRESHOLD 615 ¥D_SHORT_THRESHOLD : T
[0x38D,0x38E] ! ! ! e [0x398,0x339]
DT_LONG_TERM_POWER i ¥D_LONG_TERM_POWER %
[Dx3C2,0x3C3] i ! ' " [D33C A, 0x3CE] ' ! "
DT_POWER DEVIATION , , =[5 VD_POWER_DEVIATION A 3 e
[0x3C4,0x3C5] [D33CC,0x3CD]
DT_DEV_THRESHOLD -/ 514 VD_DEV_THRESHOLD =, - 257
M0x389.0x3841 ! ! ! v [0394,0x3951

The function block operations are similar to previous AEC procedure.

° To use full duplex AEC/LEC:
Select the EC_FULL_DUPLEX configuration from ‘Path Config’ page.
o3

Sub-group selection |

Saved Configurations

064 EC_LOWSPK_MIDPO_2
065 CID Demo 3

066 Honeywell_protocal_test
067 CID type2

IZ

Add

063 EC_MIDSPK_MIDPO_B4ms
063 EC_HALF DUPLEX

This will load the default values for the AEC/LEC full duplex mode setting.
The AEC/LEC detail tuning is similar to previous procedure.

316 AGC

The AGC function is in the AEC/LEC block (A). To set the AGC Enable, and double click the AGC icon, the AGC
setting shows on the screen.
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PathConfig | ToneDIMFGen | DIMFDekct | FKGenewtion | FSKDetot | CODEC | fmalog | GPIOANT | RegistrMep | Deteot
E¥EB Control ] PCM & PLL I Voice Prompt ] Voice Macyo } Reserved Memory } Memory Map ABC/LEC Block | Do ] Digital Cimds ] Audin Cmds
ABC/LEC choose
LEC IﬂEC
AEC/LEC Block
/P - - - - T~~~ - - """ T"TT T T T T T T T T T T T————7—7™7— ~
! ASI Enable AGC Enable | |
| 1
! lnxsnn[ll Enstle w 0:360[7] Ensble w ‘ !
| 2 Asout
Lrin | Eout | soul
Momitor | 1| gl || Suppesien(AST [ TT| swppreser [© AGE
On
Jor | copre
SIDE
PCM
Full/Half Duplex SIDE
Decision Algorithm FE R -
Lsout
Arin
I 1
. | 1
DT Aedve | AS2 Enable — VDSC Enable | VD Astive
@ I Dc02(5] Ensble w | Activation 0338 Ensble w 1 @
L Exik =] ]
~

DT_SHORT_TERM_POWER @ se— ] ¥D_SHORT_TERM_POWER  ee— [
D340, 00341 ' ' ' Y 0:345,0:349] ' : ' s
DT_SHORT_THRESHOLD S —. 0 VD_SHORT_THRESHOLD [EEERS__—D——— 0
00,03 0E] ! ' ' v [M315,0:319] ' ' ' t

DI_LONG_TERM_POWER . —— [ YD _LONG_TERM POWER - ——

[x347,1347] ' ' ' t [Dx344,0%34E] ! ! ! v
DT_POWER_DEVIATION .‘? 0 VD_POWER_DEVIATION ﬁ
[O344,03c345] [0x34C,0:34T1]
DT_DEY_THRESHOLD 0 VD_DEV_THREZHOLD ?
[0:6309,0%304] ! ! ! v [Nx%14,01315]

Figure 3-29 AEC/LEC screen
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AGC_CTRL AGC_INC_DEC
AGC_ONLY 0x360[5] Ensble INC_Time 004 s 5 o

AGC_INC Ox363[6:4] ﬂlﬂ_ O D G5 |1_
DEC_Time |004 s MAY 03366(5] [T F_DEC 0:366[4] o
AGC_DEC 0363201 30 INC 0:366(3] [T DCY Dhcs66[2] 5

AGC_INIT GAIN AGC_ATK DCY G} DEC B:26[1] [T ATK 0x36600] i

I o361 7] QU DCY_Time (0016 us
AGC DCY 3640641 30

ATE_Time 0016 e 1C_L 0x36730] 50

AGC_ATE Dx364[240] §|D_

AGC_PEAK_CTRL
AGC_HOLD (h362[75] 30 N HC_en D36R[7] 30 Disble) G
AGC_HOLD_CNT Di62[40] 30 AGC_GAIN_READ 0365 [10 REL_Time [0 v Dags(i0] 50 @

LGC_PEAK
el PEAK[0x369,0:364) Ix222E §|-11.5 dBFS

AGC_TARGETS AGC_NOISE

AGC_TARG_CLIPO:370.0371) w7777 2] 06 dEF . ’"‘G‘:—"f;';'z?—;n:g;:'] T dB
AGC_TARG_HID:372.0:373) .E644 2[13 dBFS o ﬂ’l_
AGC_NOISE_THD_LO

AGC_TARG_LO[0x374,04375] 3333 g-B.EI dBFS [0378.08370) 3333 g.qn_g u:IE
AGC_TARG_REB[0x376,04377] |342251 g-'l'l.al I:IEFS AGC _NOIRE_EE{0:37D-0:37F) (000000 g-EIE.EI dEFS

Write to bu:ua:rd@

Figure 3-30 AGC screen
If the AGC_ONLY (A) is enabled, the AEC block is bypassed and AGC operates from AEC input.
The GAIN_LOW (B) and GAIN_HIGH (C) are setting the min and max gain.
The INITIAL_GAIN (E) determines the initial gain if the IG (D) set tol.
The AGC_HOLD (F) determines how long the AGC will hold gain constant after entering target region
before increasing gain.
The AGC_INC and AGC_DEC of AGC_INC_DEC (G) determine the time constant at which the gain
increase and decrease.
The AGC_ATK_DCY (H) controls the decay time constant (AGC_DCY) and attack time constant
(AGC_ATK) when in the target region.
The AGC_GAIN_RB (1) shows the current AGC gain. The AGC_STATE (J) shows some states of AGC
function.
The AGC_ST_PWR_TC (K) determines the time constant for calculating the short term noise energy. The
short term noise energy responds faster to signal change when the time constant larger.
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9.  The REL_Time (M) is the release time of peak detector. If the XC_en (L) is enabled, the AGC_GAIN would
be changed when the input signal is in the zero crossing.

10. The AGC_PEAK (N) reads back the peak detector value.

11. The AGC_TARGETS and AGC_NOISE set the high or low limit of target and noise region. When the signal

short term energy increases above AGC_NOISE_THD_HI (S), the AGC is activated. The illustration is as
below figure:

\ Fast Decreasing Region

Voice Power is higher than AGC_TARGET_CLIP (O)

AGC_TARG_CLIP

Decresing Region Voice Power is between AGC_TARGET_CLIP (O) and
AGC_TARGET_HI (P)
AGC_TARG_HI

Target Region—\/ojce Power is between AGC_TARGET_HI (P) and
AGC_TARGET_LO (Q)
- AGC_TARG_LO

regon1  Voice Signal becomes active if input power increases above
AGC_NOISE_HI (S)

AGC_NOISE_HI

AGC_NOISE_LO

-
e
-

becreasng Y 0iCE Signal becomes inactive if input power drops below
g
Region 1 AGC_NO'SE_LO (T)

12.  The AGC_TARG_RB (R) is read only for the current AGC output signal level.
13. The AGC_NOISE_RB (U) shows the current noise power estimated.
14.  Clicking Write to board (V), the settings would be written into registers.

15. Clicking Read from board (\W) can read the register settings and check if the settings written into registers or
not.

3.17 GPIO/INT
GPIO and interrupt are the two functions of the panel and are described as below, respectively.

3.17.1 GPIO

The GPIO pins are divided into three port group:

(1) PORTA consists of GPI1O [7:0]

(2) PORTB consists of GPIO [15:8]

(3) PORTC consists of GPIO [16]

You can set the configurations in “GPIO configuration Bits” (A) or “GP10 configuration Registers” (B).

The GPIO pin can be either an input pin or an output pin by enabling or disabling “OE” (C).

1. The GPIO pin is an input pin: If the “OE” (C) is enabled, the corresponding GPIO pin is an output pin. And you
can change the output state by setting “DO” (D) and the driving strength by setting “DS” (E).
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2. On the other hand, if the “OE” (C) is disabled, the corresponding GPIO pin is an input pin. And you can change
the pin state by enabling “PE” (F) and setting “PS” (G).
The port state can be checked by the value of “DI” (H).

If “AF” (1) is enabled, the corresponding GPIO pin may have an alternate function and are shown as below.

Port GPIO Pin Alternate Function Description
PORTA<4> GP10<4> SDO 12S Serial Data Out
PORTA<5> GPIO<5> WS 12S WS
PORTA<6> GP10<6> SCK 12S Serial Clock
PORTA<7> GPIO<7> SDI 12S Serial Data In
PORTB<0> GPI10<8> SDO1 PCM1 Tx Data
PORTB<1> GPI10<9> SDI1 PCM1 Rx Data

3.17.2 Interrupt

There are sixteen enables and they are in “Interrupt Enable 0” (J) and “Interrupt Enable 1” (K). If you enable the
interrupt, then the corresponding interrupt state will be shown in “Audio Cmds” panel.

If the interrupt state shows the detected signal, the GPIO should be an input pin and the interrupt is enabled. For
example, the ringing interrupt detect the ringing signal from GPIO 14 in J1 or J11 on the EVB board, so the GP1014
should be an input pin; “RINT_DET _IN” (L) should be GP1014; RING_INT (M) should be enabled, then the
ringing interrupt state will be shown in “Audio Cmds” panel.

The ISD61SXX can be waked up by a voltage level change. To do it, you should set the GPIO pin as an input pin;
enable the interrupt (N) of the corresponding pin and enable the corresponding wakeup interrupt (O).
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EVBContol | PCM&PLL | VoicePrompt | VoiceMacro | Ressrved Memory | MemoryMesp | AECAECBlock | Demo | DigitlCmds | Audio Cmds
PathConfig | ToneDTMFGen | DTMFDetect | FSKGeneraion | FSKDetect | CODEC | Anslog Register Map | Detect | Ringer Tone Generator
A GPIO Configuration Bits
oi [oo|oe|Pe|ps|os|ar] i @ Interrupt Enable 0 0x014 3 FF
GPIO<0> H F G |
SRIO FULL_ERR
GPI0<2> Dide E ADDR_ERR
GO PORT_CFG 0008 300 @
GPIO<4> N
GPIO<5> [ BIT EN
GPIO<E> PORTA L [0
GPIO<7> PORTAH |1 MPT_ERR
GPIO<8> PORTB_L |2 GPIO INT
GPIO<S> PORTB_H |3 - -
GPIOCI0> PORTC.L |4 @ Interupt Enable 1 0x015 3 FF
GPIOCIT> PORTCH |5 BIT | EN
GPI0<12> RNG_DET_IN |76 |GPID<13> |+ |_ VD INT {0
GPI0<13> cPTNT 1
St DTMF_INT |2
GPD<I% TONE_INT |3
GPIO<16> FSK_E i
B GPIO Configuration Registers GPIO Configuration Registers Address FSK_D 5
CAS_INT |6
DI | DO | OE | PE| PS | DS | AF | IE DI | DO | OE | PE | PS | DS | &4F | IE T b
PORTA (00 [00 [oo |FF [FF |00 03 |00 PORTA §0x010]0x013|0%014]0x01B[001D]0x01 E|0x01F |0400C =
poRTR (00 (00 (00 [FF [FF (00 00 |00 PORTB {0#033|03030(0+031|0#032|0#034 0x035( 05036 |0+000
PORTC (00 00 00 [FF [FF (00 [FC |00 PORTC {0x034]0x037|0x038|05033|0+038|0x03C| 04030 0x00E
Saved Configurations Sub-group selection
.000 Default ;
001 1kHz Sine Wave
: 002 Mic in to SPK.
003 DTMF Stiing
004 PLAY
[ Readcra | [configScreen] 005 REC from MIC
006 FSK_GEN_DEMO
Figure 3-31 GPIO/INT screen
3.18 Detect

The detect panel has several function settings including CAS detect, ATD, RING detect, CPT detect and VD.
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FREQ_DEY 33

®STATS

=13

0 CPT_STATUS

NUVOTON

PathConfiz | ToneDTMFGen | DIMFDetect | FSKGenetion | FSKDetet | CODEC | Analog | GPIOANT |  Register Map Detect

@ CAS_CTRL— E3 CAS_MODE — 10 1 RING_CTRL 30 CPT_CTRL— 00 ~
)

©) CA5_EN = @ATD_MDDE r @ rncen T CPT_EN r

IIR_EN = Detection Mode ,NT_SEL # No Intermupt CPT_TC o
O ON_INT W @?DualToneDeleclor o
@ OFF_INT = ResoLumNg 83.3us
©

= )cas_sTatus + Dual Tone

Load Filter Coeff From ASCII File

®: NaN Hz@[ﬂ %
@EAS_MAX_LFC 0000
@ CAS_MIN_LFC 0000

High Tone CAS Detector

@: NaN H@t[ﬂ %
@ CAS_MAX_HFC <0000
@:AS_MIN_HFC <0000

Load LF Coeff Load HF Coeff I
ow Tone CAS Detector

@CAS_THHES_L <0003 3[712 doFs(]
®CAS_MULT = P
@CAS_PHESENT <40 2320 (ms)
@CAS_ABSENT <20 2160 (ms)

Low Tone &TD Detector

® 4[oo0.7 Hz@lﬁ %

®ATD_MAX_LFC <02FF 2[1001.3 Hz

@AT D_MIN_LFC 0300

High Tone ATD Detector

@: 20025 Hz@fﬁ %

210000 Hz

NG_CNTH <0000 [0

RING STATE ...®2NG_LATCH L

CPT_THRES_H «0000 31200 dBFS
CPT_THRES_L «0000 3[1200 dBFS

Demo Controls

@ Demo

Q()Demo ATD

@ATD_MAX_HFC «017F J[20052 He
@ATD_MIN_HFC «0180 [20000 He

Wiite CFG

| Read CFG l |Coniig Screeni

(0] )CPT_ENERGY 0000 [1200 dBFS
@)ial Tone Det J YD_CTRL .00 4
(Z’)Zontact D Hecl VD_EN r
A
(g)oic o
VD_STATUS
" VD_THRES <0000 S[1204 dBFS
VD_ENERGY 0000 [1200 dBFS
TONE_FREQ_& (Hz) +[0.0
TONE_FREQ_B (Hz) +[0.0
Saved Configurations
035 CID Demo 2 =
036 CID take 2 A
037 ring detect temp
vt 038 Bell202 Caller ID |
039 record tone
040 DIG_MIC_TEST
041 temp ;'

Figure 3-32: The Detect panel has 4 setting area and one demo area.

Area 1 is for CAS detect and ATD setting. The ATD_MODE(G) and Detection Mode(H) will select the Tone detect
engine to operate as dual tone detect(ie CAS detect) or ATD (arbitrary tone detect). Area 2 is for ring detect. Area 3
is for CPT (Call Progress Tone) detect. Area 4 is for VD (Voice detect). Area 5 demo the function of tone detects
with tone generation to generate the desired tones and feedback to tone detect.

3.18.1

To use CAS detect:
il

2.

3.

4,

5.

6.

7.

8.

9.

10

11

12

13. Press ‘Write CFG’

CAS detect

Click CAS_EN (A) to 1, enable the CAS module.
Click 1IR_EN (B) to 1, enable the IIR filter.

Click ON_INT (C) to 1, this will issue interrupt when CAS detected.
Click OFF_INT (D) to zero. If OFF_INT is 1, another interrupt will issued when CAS is absent.

Configure FREQ_DEV (E) to 3, select 3% deviation.

Click ATD_Mode (G) to 0. For CAS mode, this check box must be 0.

Configure Detection Mode (H) to Dual Tone Detector.

Configure the STATS (I) to decide number of sine wave cycles to judge.

Configure CAS_THRES_L (J) to decide low threshold
. Configure CAS_MULT (K) to decide high threshold multiplier to low threshold.
. Configure CAS_PRESENT (L) to decide present time.
. Configure CAS_ABSENT (M) to decide absent time.
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If CAS tone is detected, press ‘Read CFG’, the Dual Tone status (F) will change to green.

PathConfie | ToneDIMFGen | DIMFDetest | FSKGenemtion |  FSK Detect CODEC | nalog | GPIOANT | RegisterMap Detect
CAS_CTRL— «E1 CAS_MODE — «E7 RING_CTRL— «30 CPT_CTRL— 87
CesEN W @ATD_MDDE O RINGEN T CPT_EN w
IIR_EN [ Detection Mode INT_SEL -3" No Interrupt CPT_TC = A
@ ON_INT W 2 Low & High Tone Detector %
OFF_INT ). RESOLUTIONS 83.3us
@ ®STATS 47 %
FREQ_DEY 31
2 v RNG_CNTR <0000 [0 CPT_STATUS &
af CPT_THRES_H 0343 3$[550 dBFS
S_THRES_L «0100 3[-421 dBFS | RINGSTATE &  RNG_LATCH I - - =
a5S_STATUS @ Low Tone = CPT THRES L =0126 3[65.0 dBFS
= & |
@ High Tone ®|:A5_MULT <1 3
Do Contrls CPT_ENERGY =1A93 |-37.7 dBFS
S_PRESENT «20 S[160 (ms)
Load Filter Coeff From ASCI| File "
Yy | = CASABSENT W10 280 (m) Deing [Die Tone Det] VD_CTRL—— 87
oa e 02 o Demo ATD |C0ntact D Recl VD EN 0
L 4 L = H
Low Tone CAS Detector Low Tone ATD Detector VD_TC =
®: 21298 Hz@lﬁ % ® 2[502 Hz@lﬁ %
@CAS_MAX_LFE <0150 ®ATD_MAX_LFC «0362 $[3613  Hz VD_STATUS
o
@CAS_MIN_LFC <0175 @ATD_MIN_LFE «030F 2[3331  Hz i VD_THRES ~ «0344 <|55.0 dBFS
s YD_ENERGY ~0086 |74.2  dBFS
ngh Tone CAS Detector High Tone ATD Detector TONE_FREQ_A (H2) :rlﬁ_
2750.3 H @44&2 HZ@'F % TONE_FREQ_B(Hz) 200
EAS M&X_HFT  «010E ATD_MAX_HFC «02E4 S[4541  Hz

@AS_MIN_HFC <0121

4264 Hz

@AT D_MIN_HFC x0314

Wiite CFG l

I Read CFG l |Config Sc;eeni

Sub-group selection

Saved Configurations

006 FSK_GEN_DEMO
007 DTMF_DET_DEMO

008 1kHz SINE fo PO

003 OFF HOOK EC

010 DETECT DEMO

vEGTT BETECT DEMO DIAL THNE
012 GRIO_WAKEUP

Ll

dd

Update

L
5] [2

Figure 3-33: An example of ATD setting and detected result.

To use ATD:

®  Phasel: load band pass filter coefficients

Olefw N =

Click CAS_EN (A) to 1, enable the CAS module.

Click IIR_EN (B) to 0, disable the IIR filter.

Click ATD_Mode(G) to 1. For ATD mode, this check box must be 1.

Configure Detection Mode (H) to Low&High Tone Detector.

Click Load LF Coeff (N), a file input dialog will ask user to select the coefficient file.

o2

Publication Release Date: May 5, 2010
Revision 61.0031



NnNUvVOoOTON

1ISD61S00

Filter Coefficients @

Directo: r
History.  |C-rogram FilesISD-VPEG1S00 ~]
E2(0): | ) ISD-VPEAISO0 ~ emE
A [-5) Documents
: |) Driver
FHFAEHF |5 1SD61800example
lﬁ‘% (DLogs
- |2) VP_Default
S () WaveFile
AN ] a00
.7 [Z] FilterCoeff_280-375Hz
FREIZIF FiltsrCoeff_310-366Hz
E ] FilterCoeff_395-500Hz
3 [£] FilterCoeff_431-497Hz
FHRETER [Z) FilterCoeff_1400
I [£] FiltexCoeft_2225
‘Q =] FilterCoeff_2300
D B
g _ERsSHE
84 Q0: |FilterCoeft_310-366Hz | | Losd |
WRBID: (o) - BiH
Choose the desired filter coefficient file and press ‘Load’.

6.
Filter Coefficients

Click Load HF Coeff (O), another file input dialog will ask user to select the coefficient file.

&

gm;fy | C:\Progrem Files\ISD-VPEG 1500 ~|
BE9(0: | ) ISD-VPESIS00 ~| - ®E
() Documents
: [-) Driver
FEOARIF |5 ISD61800example
@ ()Logs
[ VP_Default
R (C7) WaveFile
AN [£]) s00
/ ] FilterCoeff_280-375Hz
FREI I [Z) FilterCoeff_310-366Hz
[Z] FiltexCoeff_395-500Hz
FilterCoeff_431-497Hz
HAVERE | [Z) FilterCoeff_1400
= [Z] FiltexCoeff_2225
, ] FiltexCoeft_2300
RS RIS
Q0 |FilterCoeft_431-497Hz | Load
WREAD:  [(ked) ~] B
Choose the desired filter coefficient file and press ‘Load’.

7.

®  Phase2: configure the detect parameter

1. Click IIR_EN (B) to 1, enable the IIR filter.

Press ‘Write CFG’ and the Band pass Filter coefficients will write in the register.
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Click ON_INT (C) to 1, this will issue interrupt when tone detected.
Click OFF_INT (D) to zero. If OFF_INT is 1, another interrupt will issued when tone is absent.
Configure the STATS (I) to decide number of sine wave cycles to judge.
Configure CAS_THRES_L (J) to decide low threshold

Configure CAS_ MULT (K)to 1
Configure CAS_PRESENT (L) to decide present time.
Configure CAS_ABSENT (M) to decide absent time.
Configure desired low tone frequency (P) and deviation percentage (Q). The ATD_MAX_LFC (R) and

ATD_MIN_LFC (S) will be calculated by GUI automatically.

10. Configure desired high tone frequency (T) and deviation percentage (U). The ATD_MAX_HFC (V)

and ATD_MIN_HFC (W) will be calculated by GUI automatically.

11. Press ‘Write CFG’

If low or high tone is detected, press ‘Read CFG’, the low tone or high tone status (F) will change to green.

3.18.3

PathConfie | ToneDTMFGen |

Ring Detect

DTMF Detect |

FSK Generation ]

FSK Detect |

CODEC | Amlog |

GPIO/ANT

1ISD61S00

] Register Map Detect

CAS_CTRL-— xE1

CAS_EN W
IR_EN w
ON_INT W
OFF_INT )

FREG_DEY 31

& Low Tone
@ High Tone

CAS_STATUS

Load Filter Coeff From ASCII File
| LoadLF Coeff | | Load HF Coeff |

Low Tone CAS Detector
221298 Hz+t- 333 %
CAS_MaAX_LFC «<015D
CAS_MIN_LFC <0175
High Tone CAS Detector
327509 Hz+- 234 %
CAS_MaX_HFC «010E

CAS_MIN_HFC «0121

‘write CFG I

Read CFG l |Coniig Screen{

To use Ring Detect:

-

CAS_MODE — xFO
ATD_MODE =

Detection Mode
2 Low & High Tone Detector
> |

STATS =13

RNG_CNTR 0000

RING_CTRL — «B1

RINGEN ™
INT_SEL

5 Interrupt on faling edge

i3833us

—

CAS_THRES_L w0100 223 dBFS®R|NG STATE _®RNG_LATCHI_

=P
CAS_PRESENT 20 3[160 (ms)
CAS_ABSENT  «10 380 (ms)

CAS_MULT x2

Low Tone ATD Detector

S[4002 Hz+- 331 %
ATD_MAX_LFC 0214 3[14436 Hz
ATD_MIN_LFC 0236 313569 Hz

High Tone ATD Detector
223015 Hz+ 330 %

Demo Controls

Demo l Dial Tone Det I
Demo ATD | Contact ID Recl
' |
)
TONE_FREQ_& (Hz) 2[00
TONE_FREQ_B (Hz) 2[00

ATD_MAX_HFC 0144 3[23704 Hz

ATD_MIN_HFC «0158 3[22326 Hz

Saved Configurations

CPT_CTRL— 07

r

7

CPT_STATUS @
CPT_THRES_H =0343 3[550 dBFS

CPT_THRES_L =0126 3[650 dBFS
CPT_ENERGY =«1493 [37.7  dBFS

VD_CTRL =07

-
=

YD_STATUS
YD_THRES
VD_ENERGY «0066 |-74.2  dBFS

<0384 S[55.0 dBFS

Sub-group selection

2GPI0 WAKEUP

NG DETECT

LD

ONTACT_ID_DEMO
015 DEFAULT_DEMO_EC
016125 SLAVE MODE

017 125 MM Loopback Test
018 Hw Config

Figure 3-34: An example of Ring Detect setting.

Click RING_EN (f) to 1.

2. Configure INT_SEL (g) to choose INT occur edge.
3. Configure the RESOLUTION (h) to decide the counter increasing step.
4

Press ‘Write CFG’

e
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If ring is applied in the Tip/Ring, the RING_INT will occur.

3.184 CPT Detect
PathConfig | ToneDTMFGen | DIMFDetct | FSKGenemtion | FSKDetct | CODEC | Amslog | GPIOANT | RegistrMsp Detect
CAS_CTRL— xA1 CAS_MODE — xFO0 RING_CTRL — x30 CPT_CTRL— 87
CaSEN W ATD_MODE  [® ANGEN. T (1 )cer_en =
IIR_EN I | Qe!ection Mode INT_SEL 3: No Interrupt @ CPT_TC :[7—
ON_INT = 3 Low & High Tone Detector 3
OFF_INT k| 7 RESOLUTION g 83.3us
= STATS =13
FREQ_DEY  2[1 0 ;
~ & RNG_CNTR 0000 [0 CPT_STATUS
» o CPT_THRES_H «0343 2[550 dBFs
CAS_THRES_L 0100 3[421 dBFS || RINGSTATE (&  RNG_LATCH I - - =
CAS_STATUS .+ Low Tone 5 CPT_THHES_L «0126 3|650 dBFS
~ High Tone CAS_MULT x2 32
Demo Control 0 ) CPT_ENERGY =0ODF7 |433 dBFS
CAS_PRESENT  «20 3f160 (ms) -
Load Filter Coeff From ASClI File . T =
CAS_ABSENT a0 20 {ms) Demo |D|aIToneDelJ VD_CTRL %87
[ LoadLF Coeff | [ LoadHF Coeft | Demoa> | [ComctiDRec] | |\ ey "
TestARB 2 B
Low Tone CAS Detector Low Tone ATD Detector DZfector 350Hz 440Hz2 vD_TC =
221298 Hz+-333 % 14002 Hz+- 337 %
CAS_M&X_LFC 015D ATD_MAX_LFC x0214 2[14436 H:z VD_STATUS
af
CAS_MIN_LFC <0175 ATD_MIN_LFC  «0236 2[1356.9 Hz @ ¥D_THRES ~ «0344 ]550 dBFS
: : VD_ENERGY 0048 |-763  dBFS
High Tone CAS Detector High Tone ATD Detector TONE_FREQ_A (Hz) :lDU—
A A 5 A - s,
227509 Hz+- 334 % 22305 Hz+- 330 % TONE_FREQ.B (H 00—

CAS_MaX_HFC «010E ATD_MAX_HFC <0144 3[23704 Hz S aved Gaofiguiations

CAS_MIN_HFC 0121 ATD_MIN_HFC 0158 :|2232.S Hz 005 REC from MIC

=
0D FSK_GEN_DEMO ﬂ
, 007 DTMF_DET_DEMOD
Wite CFG_] 008 1kHz SINE fo O
009 OFF HOOK EC =

Read CFG | | Config Screen] i BTUDETECT DEMO L

011 DETECT_DEMO_DIAL_TONE

Figure 3-35: An example of CPT Detect setting.

To use CPT:
1. Click CPT_EN ()to 1
2. Configure CPT_TC (m). Larger values imply a large time constant, greater stability but less response to
change in energy level.
3. Configure CPFT_THRES_H (0).
4. Configure CPT_THRES_L (p).
5. Press ‘Write CFG*.

If signal energy (q) is over the CPT_THRES_H (0), Press ‘Read CFG’, the CPT_STATUS (n) will change to green.
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Path Config ] Tone/DTMF Gen ] DTMF Detect I FSK Generation I FSK Detect ] CODEC ] Analog I GPIOANT ] Register Map Detect

CAS_CTRL— <A1 CAS_MODE — xFD RING_CTRL— »30 CPT_CTRL— 87
CAS_EN W ATD_MODE ™ RING_EN [~ CPT_EN [«
IIR_EN ;.| Dletection Mode INT_SEL § No Interrupt CPT_TC :'7_
ON_INT w g Low & High Tone Detector §
: | RESOLUTIONS 83.3us
OFF_INT STATS =3
FREG_DEY 1
~ ) RNG_CNTR <0000 [0 CRT_STATUS
o< CPT_THRES_H 0343 S[550 dBFS
CAS_THRES_L «0100 3[421 dBFS | | RINGSTATE (&  RNG_LATCH [ - - o
CAS_STATUS .+ Low Tone CPT_THRES_L =0126 3[650 dBFS
~ High Tone CAS_MULT 2 a2
DamcEoriahs CPT_ENERGY =x0003 |1048 dBFS
CAS_PRESENT 20 3160  (ms)
Load Filter Coeff From ASCII File =
CAS_ABSENT A0 :l_B-D (ms) Dema |D|a| Tone Det{ VD_CTRL «87
[ Load LF Cosff | [ Load HF Costt | DemoATD | [ ContectiD Rec] VD N -
— 1 L = i
Low Tone CAS Detector Low Tone 4TD Detector VD_TC :IF
321298 He+- 333 % 214002 Hz+- 331 %
CAS_M&X_LFC  «015D ATD_M&X_LFC <0214 S[14436 Hz VD_STATUS @
af
CAS_MIN_LFC 0175 ATD_MIN_LFC <0236 2[1356.3 Hz % VD_THHES «0344 LS50 dBFS
. . VD_ENERGY «0BA3 |-44.9 dBFS
High Tone CAS Detector High Tone ATD Detector TONE_FREQ_A (H2) :,UU—
Al A 25 - e s,
327509 He+- 334 % 323015 Hz+- 330 % TONE_FREDE Hal 250

CAS_MaX_HFC «010E ATD_MAX_HFC «0144 3[2370.4 Hz

CAS_MIN_HFC ATD_MIN_HFC «0158 3[22326 Hz

Wiite CFG

I Read CFG ‘ |Config Sc:een*

x0121

Sub-group selection

Saved Configurations

008 1kHz SINE to PO

003 OFF HOOK EC
viMODETECT DEMO

011 DETECT_DEMO_DIAL_TONE
012 GPIO_WAKEUP

013 RING_DETECT

014 CONTACT_ID_DEMO

L

Le

Figure 3-36: An example of VD setting.

To use VD:
1. Click VD_EN (n)to1
2. Configure VD_TC (s)
3. Configure VD_THRES (u)
4. Press ‘Write CFG’

If signal energy (v) between 750~1400Hz is detected and over the VD_THRES (u), Press ‘Read CFG’, the

VD_STATUS (t) will change to green.
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3.18.6 Demo

The Demo area shows some demos.
1. Demo: Press ‘Demo’ (w) GUI will generate a series of tones and demonstrate the CPT and VD

Dema Controls

@ Demo Dial Tone Det |
| Demoatp | [ ContactD Rec)
Test Energy Detectors =]
CPT triggered at 350.0 Hz
YD triggered at 850.0 Hz
CPT off at 850.0 Hz
WD off at 1600.0 Hz
Test ARE Detector

P |

TONE_FREG_A (Hz) +f1850.0
TONE_FREQ_B (Hz) $]0.0

2. Demo ATD: Press ‘Demo ATD’ (x), GUI will generate a series of two tones and the CAS_STATUS (?)
will show detected tones.

Demo Controls

Demo Dial Tone Det |

Demo ATD | Contact ID Hec!

Test ARB 4
Detector 350Hz 440Hz

x

TONE_FREG_4 (Hz] 2[00
TOME_FREQ_B (Hz) 2[0.0
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3. Dial Tone Det: Press ‘Dial Tone Det’ (y).
Demo Controls

| Demo ! @Dial Tone Det'

Demo ATD ‘ |Contact|D Fleci

Status 2 = 0x00 D=0 CPT=0 2
OFF HOOK

OFF HOOK

Status 2 = 0x00 VD=0 CPT=0

Status 2 = 0x00YD=0 CPT=0

Status 2 = 0x00 VD=0 CPT=0

ON HOOK

Status 2 = 0x00 VD=0 CPT=0

TONE_FREG_A(Hz) 2]0.0
TONE_FREG_B (H2) +J0.0

4. Contact ID Rec: Press ‘Contact ID Rec’ (z).
Dema Controls

I Demo !
Demo ATD ]

Contact ID Receiver Demo 4
“Waiting for Ring

Dial Tone Det

]

TONE_FREG_4 (Hz] 2[00
TONE_FREQ_B (Hz) 3]00
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4. Evaluation Board Control

When the ISD61S00 EV board is connected to PC, three extra screens show up:
e EVB Control: Allows control of Evaluation board, such as floating the PCM and SPI buses for connection
of external drivers or setting SPI speed, setting USB device sample rate.
e Audio Cmds: Controls the ISD61S00 play and record commands such as executing voice macros, erasing
recorded messages etc.
e Digital Cmds: Controls the ISD61S00 digital commands such as downloading a project, reading back for
verification etc.

4.1 Audio Cmds

ISD61S00 provides two message recording mechanisms:
e ‘Record Msg’ (A):

o Record a message without specifying address. 1SD61S00 automatically searches for available
memory sectors starting from the RMP (Recording Memory Pointer) for the message recordings.
When a ‘Stop’ command is issued to finish the recording, or the recording is stopped due to
memory full, VPE automatically reads back the recorded message address and length.

e ‘Record Msg At’ (B):

o Record a message at the user-specified address, which is reserved in advance. By default the
reserved messages are allocated before the RMP. Since the addresses of Reserved Messages are
allocated in advance, there is no need to read back the recorded message address. Reserved
Message is especially useful for a predefined scenario.

The ‘Play Msg At command (C) plays a message at the user-specified address. Users can play a message from the
middle by specifying an offset (D). One offset is one memory sector, which is about one second based on 8kHz 4-
bit ADPCM. 1SD61S00 does not provide a PAUSE command; however, a PAUSE command can be easily done by
toggling between ‘Stop’ and ‘Play Msg At’ with an offset.

To erase a message, simply specify the address and then click on ‘Erase Msg At’ (E). Addresses of recorded
messages are shown on the Message List. (F)

‘Get Msg List’ (G) is not an ISD61S00 command. It is indeed a bunch of digital-read commands used to scan the
memory for messages. The first byte of each memory sector shows whether or not a beginning of message is inside
the memory sector.

VM (H) & VP (1) sub-screens show users the VM/VP tags and indexes that they are working on.

To execute a VM or play a VP, simply click on the VM/VP sub-screens to get the index, and then click on ‘Execute
VM’ (J) or ‘Play VP’ (K).

VM and VP are index based, which means to execute a VM or play a VP the microcontroller only sends a simple
command followed by the index. It is address-free! Please note that VM and VP share the indexes, and it always
starts from VM. For example, if a project has three VMs and four VVPs, then the indexes 0 ~ 2 belong to VMs, and
the indexes 3 ~ 6 belong to VPs.

‘Indirect Voice Prompts’ (L) is to make voice macro flexible. For example, it could be used to announce time and
temperature in users’ system. To announce a sentence like ‘It is 7:15 am; the outside temperature is 70 degree
Fahrenheit‘, do the following:
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e  Microcontroller gets the time (7:15 am) and temperature (70 degree Fahrenheit) from the system’s timer
and sensor.

e Write the corresponding voice prompt indexes of 7, 15, am, and 70 into RO, R1, R2, and R3.

e  Execute the voice macro of that sentence.

To emulate it on VPE, click on VP sub-screen (1) to get the index, then right-click on Rn, n =0 ~ 7, to update Rn,
then click on ‘Play VP@Rn’ (L).

ISD61S00 provides four ‘SPI Data Transfer’ commands. For details, please refer to design guide. Take ‘SPI
Decode’ (M) as an example, microcontroller sends compressed audio data (\VPs or recorded messages) to 1SD61S00
to decode. Double-click on ‘004 PLAY’ (N) to set a playback path for ‘SPI Decode’. Check ‘CTS SPI’ (O) if users
want a continuous SPI transaction, which means VPE ignores all other tasks before the ‘SPI Data Transfer’
command finishes. Right click on the Filename blank (P) to assign a compressed audio file, and then click on ‘SPI
Decode’ (M).

WUN P
SAMPLE ZambLE
FILTE —L -r FILTE
| ] -

ALY | “—-SP 1our

FIFD

DECOMPRESS OR COMPRESSOR

. hAEM DR Y
e e CONTROL

Figure 4-1 SPI Send Compressed Data to Decode

‘Read ID’ (Q) reads back the four-byte ISD61S00 ID.

‘Read Status’ and ‘Read INT’ (R) both read back the 4-byte 1ISD61S00 status. The only difference is that ‘Read
INT’ clears the pending interrupt signal as well. 1SD61S00 will not generate a new interrupt signal if there is a
pending one.

‘Saved Configurations’ (N) is a copy from the ‘Configuration” screen. Double-click on a setting to write to the
ISD61S00.
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1ISD61S00

EvBContol | POM&PLL | WoicePrompt |

oice Macro ]

Reserved Memary I

Memory Map ] Dema ] Digital Cmds

Audio Crads

Recorded Messzages
| Read MsgAddi ‘ Read Mzg Len{

Yoice Macios

A\ )@ RecodMsg | Stataddr [5on g Leroth [rooo0
@Fiecord Msg tanAddr 000 000

o Stan Addr [«000_ 000
B PlayMsg @ tarmddr 000 000 OfsSF 0000

- Meszage List
;
RMP 000 =l

Hex 5P to Send

Send SPI Crnd 0000000000000
[ Play Silence :E 32 ms

5Pl Data Transfer Commands
®

Filename

[® Tum on/off Enriched Commands

[~ CTSSPI

Device Status
W Execute YM E= W] [® Tumn OnUS5E Auta Check ®
Q@ : Flannlsaice P
Tag S
Indesth] Vi Device info ||SDE1508 [16M-bil) STATUSO B0 STATUS1 =04
MdEs|
B | Paria[ | TotalMem Size | 200000 @ © PD £ GRIO_INT
sl Py @ DBUF_RDY ¢ MPT_ERR
alz WAKELP IntMem D |.O0EF3015 | Fead ID = =
i @ checia oo & INT € WR_FIN
ol4 | Test Ext Mem D |« 00000000 " RM_FUL " CMD_ERR
ols | EnableADT &  OVF_ERR
B © WM_BSY @ CMD_FIN
¢ CBUF_FUL ¢ ADDR_ERR
‘Woice Prompts " CMD_BSY ¢ FULL_ERR
al Indirect Voice Prompts 7
@D B w000 o [ wikeRedl | | sTaTUS2 |00 STATUS3 W4
Tag 16005 Read Reg & RMG_INT ¢ TIMEFINT
= om0 oo O OCASINT
Index(h) “oice Prompts B 0000 FM <0000 " FSK_D o
ufi | TE00 € 1| R1 |- 0000 A5 |E ¢ OFSK_E " DPLL Lock
aF irinas ¢ TOME_INT ¢
R2 |« 0000 RE |0000
ol | ALARM  DTMF_INT & PLL Lock
o armed Ra 0000 A7 foom ¢ CPTINT ¢ Decods
“2 I @ ;:Ea\lf Registers for indirect voice prompt € YDINT ¢ Camp Active
: access. Right click ta copy current
alF | chimed |
RO+
o Slosed G B PlayVP@FAn | - :
a1z | bing ¥ WPl B

Saved Configurations

Sub-gioup selection

(000 D efaulk
001 1kHz Sine Wave
002 Mic in ta SPE

3

4.2  Digital Cmds

Figure 4-2 Audio Cmds

ISD61S00 provides four digital commands: digital-read (A), digital-write (B), erase-memory (C), and chip-erase

(D).

To erase the whole memory, click on Chip Erase’ (D); while the erasing is in progress, status bit CMD_BSY (E)
goes high. Time for erasing the whole chip depends on the memory density. Below is a table for reference.

Device Memory Density Typical Erasing Time
ISD61502 4Mbit 5 sec
ISD61S04 8Mbit 10 sec
ISD61S08 16Mbit 25 sec
ISD61S16 32Mbit 40 sec
ISD61S32 64Mbit 80 sec

Table 4-1 Chip Erasing Time

To erase partial memory, specify the start (F) and end addresses (or start address and number of sectors to erase),
and then click on ‘Erase Memory’ (C) ; while the erasing is in progress, status bit CMD_BSY (E) goes high. The
minimum erasable memory size is one sector (4k bytes).

Memory contents can be read back and either displayed on screen or saved as a file on PC.
To display the memory contents on screen:
(3) Specify the start (G) and end addresses (or start address and number of bytes to read).
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(4) Specify to display on screen (H) (the default).
(5) Click on ‘Digital Read’ (A).

To save the memory contents on PC:
e  Specify the start (G) and end addresses (or start address and number of bytes to read).
o Users can click on ‘Read ID’ (I) to get the memory size.
e  Specify to save as a file (H). Click on ‘Select File to Save’ (J) to specify the path and filename.
e Click on ‘Digital Read’ (A).

Memory contents can be updated by digital-write from either a file on PC or from the screen.
To update the memory contents from a file:
1. Want to erase the whole chip and then download a file from PC:
o Check ‘Mass Erase/Prog/Reset’ (K).
o Specify to update from a file (L) (the default). Click on ‘Select File to Open’ (M) to specify the
path and filename.
o The start (N) and end addresses will be loaded automatically.
o Click on ‘Digital Write’ (B), and VPE will chip-erase the whole memory and then download the
file to the 1ISD61S00.
2. Just overwrite partial memory contents by a file from PC (the default):
o Uncheck ‘Mass Erase/Prog/Reset’ (K).
o Similar procedure as the above. VPE accomplishes this task via the help of PC:
1. If needed,
e Read back one 4kbyte sector and save on PC buffer.
e  Overwrite the buffer by the corresponding portion of the file.
2. Sector-erase the sector.
3. Download the buffer to the sector.
4. Repeat the above steps.

To update the memory contents from the screen:
e Read out the ISD61S00 data and have it displayed on screen as described above.
e Edit the data contents on screen.
o The first sector (sector 0) is about the ISD61S00 configuration. Do not mess it up.
e  Specify to update the memory contents from screen (L).
e The start (N) and end addresses will be automatically matched.
e Click on ‘Digital Write’ (B); VPE accomplishes this task via the help of PC:
1. If needed,
e Read back one 4kbyte sector and save on PC buffer.
e  Overwrite the buffer by the corresponding portion of the file.
2. Sector-erase the sector.
3. Download the buffer to the sector.
4. Repeat the above steps.
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EVB Contiol | PCM&PLL

] foice Prampt Vaice Macra Reserved Memary ] temory Map Dema Digital Crnds Audio Cmds

Device info |SDETS08 (16M-tit

Tatal Mem Size [« 200000

Int bem 1D |« O0OEF3015
Ext Mern 1D |« 00000000

SUEANED. L) ST Lo @ Dighal Wwiite | Stait Addr !TEQ\D End Addh [<000000  Num of Bytes - 000000 G Select File to Open mb
" PD ¢ GPRIO_INT s
File: Mame
® DBUF RDY <« MFT_ERR
® |NT  wWh_FIN .
SN WD D Q Digital Read | Start Addr ’@Endf-\dﬂr <ODOFFF Num of Bytes [:007000 | Sereen|{ H )5 elect File 1o 52 J
« © OVF_ERR File Marme
 WM_BSY & CMD_FIN
] 5
" CBUF_FUL ¢ ADDR_ERR Progress | : i Elapzed Time [172 me
" CMD_BSY ¢ FULL_ERR Digital AeadAwrite Data i} 50 100
0000000t DxCF 0373 0200 Ox00 0x00 OxFF OxFF O¢FF OxFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF S
STATUSZ .00 STATUSZ .04 0x000010: OxcFF 0xA7 0x72 0x08 OxAC Ox72 0x06 0D 0x73 0x06 0xBC OxFP2 Ox0& OxBD 0x72 0xDE
0x000020: 0xFO 0x73 0x06 OxFL Ox73 Ox06 0x4D 0x75 0x06 O<DE 0x02 0x00 OxDF 0x0C Ox00 0xEQ
" RMG_INT ¢ TIMER_INT 0x000030: 0x0C 0x00 OxES 0x10 0x00 OxBS 0x10 0x00 0x5E 0x26 0x00 Ox3C Ox2E 0x00 0x5D 0xZE
& Cas INT -~ 0x000040: 0x00 0xSE 0x2B Ox00 Ox14 0x33 0x00 0%15 0x33 0w00 OxEE 046 Ox00 OxEF Oxd& 000
_| 050000050t 0FO OxEE 0000 OxFL OxSE Ox00 0xC0 6D 000 DweCl 0G0 000 OxSE 082 Ox00 030
 FSK_D I 0x000060: 0x82 0x00 0xG2 OxAd 0x00 0x83 OxAd 0x00 0x58 0<AD 0x00 0x69 OxAD 0x00 OxBS 0xB7
= 0x000070: 0x00 09 OxEF OO0 Ox8A OxCF 0x00 Ox8B OxCF 000 0xCd4 OxELl Ox00 OxCE OxEL 000
£ FSK_E e 0x000080: Ox64 OxF7 0x00 OS5 OxF7 0%00 0x26 Ox15 0xOL 0%27 Ox15 Ox01 OxD6 0x21 OxOL 0xD7
© TONE INT ¢ 05000090 D21 O30l D20 0x20 Ox01 Ox2E 02D el Oxld Doe3F Ox0L 03elE Ox3F 01 OnAD Doedh
! 00000AD : D001 OxAL Owed® OxOL 078 OxEA OxOL 079 OxEA Dw0l Ox70 0x6C OxOLl D:7l OxgC 00l
OTHE IMT ‘e Pl | L CeOONORN: ChedF G L0 QS0 10 D) Oeed FoOeSd Oee)] Ded B OeeSd O] O Q37 O] 1

@ Erviched Commandz
[® Tum On Auto Check USE Status

o on [ TumOnUSE Log
0 Start Addr <000 000 End Addr 000 FFF Num of Sectors [ 001

®|— Chip Erase/Prog/Fesst

[~ Verify after Write

Figure 4-3 Digital Cmds
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5. Board Schematic

5.1

USB Controller and Power Sources

1ISD61S00

BANANA
w0

2.5MM DC JACK

POWER SUPPLY

cont
UX60ANB-5ST

SNG5220

DY 6578

W681308 - Master Controller

2 ovoo oYoD_DUT  AVDD AYDD_oUT
JumpER
w2
1
| m
R38 | ¢ L ca1 A A L
R .
| JumpER
BANANA 0 1 .a~2 R
W O—
oss |
£ 4 0 1 aap2 R
Q
0 1 .np2 RE
5 0 1,2 R
ey JumeER
26
| VeL
2 = vout [
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JUMPER < R30
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10k 2 3936
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Discrete DAA
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Version
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61.0010 Nov 10, 2008 Initial release:
61.0031 May 5, 2010 Added telephony description.
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