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1 Description

Vision Advance Technology has a full range of digital TV modulation chips. There
are mainly two product series, one is the single chip of multimedia video encoding and
digital TV modulation, another is a simple digital TV modulation chip which is our A Series
Chip. Based on different development needs of products and applications, VATek
provides software development kit (SDK) and Microcontroller Development KityMBK)/to

assist developers.

2 Chip Introduction

Two Series developed by VATek are related to digital TV. The A Series (Modulator)

and B Series (Enmoder) are described below:

2.1 A Series

2.1.1 A Series System Stiucture

A Series Chip is a digital T\V' modulation chip, the MPEG2-TS data can be input
through external hardwaretintesface. It can receive MPEG2-TS data, reproduces the
received signal thepyprovides the function of adding PSI table and PCR correction.
Moreover, it converts the stream into different modulation according to the demand, then
outputs MPEG2-TS signal for broadcasting. The system structure is mainly divided into
three parts:

» Qystem 10

® RESET signal - The system reset signal can be reset by external hardware

(refer to the boot process).

® RESCUE signal - Rescue function, enter the rescue signal when the

L
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firmware is damaged (see the boot process).

> Control Interface :
® Support MDK combined with external MCU through I12C.
® Use the USB interface provided by SDK for chip function setting and control.
> Input Interface : %
® TS Interface - Support Serial and Parallel mode. %
® USB Bulk Interface - In addition to control and setting, USB
multimedia streaming through Bulk Endpoint, such as Aux Stre ion.

RESET
RESCURE

TS Interface (serial |parallel)

N
The external hardw,o includes A Series can fully provide relevant firmware
(Service) load ir@ns only by relying on the firmware (Service) and be loaded by the
SPI interfac @- refer to “Boot Operation” section. The second part is the selection
fugcti% ile using complete development schametic design and RF MIXER, the

® ing RF MIXER needs to be connected through the same interface to facilitate
t

mware (Service) to provide RF related capabilities.
In addition to the external interface, the chip is composed of several functional

units, which can be mainly divided into:
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® HAL : The external control unit supports the implementation of the external protocol

between 12C and USB to control and coordinate internal functions.
® PSICREATOR : Generate PSI tables required by digital TV.
® TS PROCESSOR : The function of processing input multimedia streams.
® MUXER : Combine TS PROCESSOR and PSI CREATOR with PCR to generate ﬁ

MPEG2-TS meeting the needs of modulation unit. Q
® DTV Modulator : Multi format digital TV modulation unit. \O
® RF Mixer : Control unified unit and the default supported RF mixer (opt@

R Q\

A3 (Transform Service)

— HAL
HOST 4—[:

- PSI CREATOR

1S0-13818-1

(TS STREAM)
> » TS PROCESSOR
_’
- MUXER

v
- K
E Series System Structure Diagram
> 12C Pr Q
°

Qto 400 Kb/s transmission speed, can write and read HAL register

S
°
t o& I2C Slave interface.

» USB Protocol
Write and read HAL register through the standard EPO(end point) Setup Packet

through the USB device interface.
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» HAL Control Unit
Support the operation of internal unit functions through USB and 12C interface.
The internal unit is implemented in the form of HAL register according to the

functional and requirements. HAL register takes 32 bits as the unit, the address

represents a storage of 32 bits. The register can include the following four forms:

Register Catagories Description

Provides the setting of internal unit propertie

<O

NORMAL
reading and writing.
COMMAND Write properties or set and execute thmmctions
Provide information related to s tus or execution
STATUS
results and provide read tio
Fixed format and fixed Iength%ck characteristic, providing
BUFFER
reading and wrltlng,
Block charac |th variable format and length,
PLAYLOAD

providing m and writing.

» TS PROCESSOR U@A

Since the setting ent DTV modulation specifications and parameters will
require MPEG2-TS, with different bitrates and requirements, a new MPEG2-TS will be
generated a Q the output requirements. The core has the following functions:

‘ QMUX : Can analyze the content structure and simple messages of the
° EG2-TS, so as to set filtering or develop PSI table during product setting.
\ REMUX : Re-multiplexes the effective input combined with PSI table into the

actual output MPEG2-TS according to the back-end modulation requirements

(bitrate).
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» MUXER Unit

Based on different modulation modes and source conditions, such as bitrate,
multimedia stream time, etc. Need to be reordered by MUXER to meet the relevant
specifications of digital TV broadcasting. MUXER unit rearranges MPEG2-TS according

to output requirements and input conditions.

® PADDING : When the data cannot be met, null packet will be used for fllllng®
MUXER provides self-defined and standard functions. O

® PCRINSERT : The insertion function of PCR can add independe \ER,
and the Interval can be controlled to meet the application re Q

® PCR REPLACE : It provides the function of PCR cationy which may
change the original PCR accuracy during the con\@ f different input

source (bitrates). This problem can be corgécte varying degrees through

the replication function.

» MODULATOR Unit < .

Supports global digital TV modulation,standards, including DVB-T2, DVB-T, DVB-C

(J83a), ATSC, J83b, DTMB, Ism The modulation types supported by different

chips are as follows:

CHIP No. Supported format

“DVB-T * DVB-C (J83a) * ATSC ~ J83b  DTMB * ISDB-T ~ J83c

®
Z.E.Z\Qtem Function Operation

\ MPEG2-TS Composition :

complete TS mainly includes the following three elements.

MPEG2-TS is the format of digital TV broadcasting. The composition of the

1. PES : Package of video, audio signals and other signals such as CC

subtitles.
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2. PCR:You can refer to ISO-13818 specification. When the back-end outputs
to DTV, DEMOD needs to refer to the time, which mainly determines the
packet broadcast order. The PCR accuracy will also affect broadcast quality.

3. PSI : The standard needs to be followed in different countries. Different

countries have different PSI tables, such as PSIP in the United States,
ARIB in Japan, etc. q

® The chip receives MPEG2-TS signals according to the fror@\put

interface (USB or TS interface). [N\

Input Interface Description

The USB interface can control MPEG2-TS in@S} ed, the speed of
USB interface

USB 2.0 can be up to 480Mbps. Q
proasomors. & (L)

It must be continuous data. The chip how error if MPEG2-TS is

interrupted in the middle. o.
A 4

@4 and REMUX mode according to the TS

pilt

Applicable Situation

TS interface

® The chip can use PASS

integrity of the front-

snd input MPEG2-TS has complete content, and only

PASSTHROUGH
needs to convert the signal into digital TV signal broadcasting.
— 8
\ The PCR of front-end input MPEG2-TS needs to be corrected.
REMUX 2. When the data cannot meet the bitrate, NULL packet will be

used for filling.

N\
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® A3 can perform correction function for PCR when Remux mode is
processing, please refer to the following chart:
To improve the accuracy of PCR output, this mode can be used.

The principle is to generate PCR with higher accuracy based on the

PCR input from front-end MPEG2-TS and provide PCR reference 1®

RETAG
for back-end MPEG2-TS output. It is usually used in t\ere
rigorous specification of ISDB-T. (Limitation: PCR PID@ o]
PID cannot be the same.) A
\ -
ADJUST PCR will be corrected. \m
DISABLE PCR will not be corrected. o ( ‘\

QO
O
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2.1.3 A Series Chip System Flow

Start

l

Input Interface Setting

1 N
Parameter Setting O%
o

l

PCR Mode Setting Q

Create PSI/SI

Mux Parameter Setting — Table(option)

!

Modulator Setting

l

End
*v
214 BootO
The system is mainlyicomposed of Loader (boot application) and Service. When the
chip compleif boot program, it will automatically load and run through the SPI

)
interface. ning, it will detect the status of the RESCUE signal and decide whether

X @e RESCUE service. RESCUE mainly provides the function of updating
&. If it does not enter the RESCUE service, the firmware will be checked, and if it
is valid, the Service will load and run.

By external 12C and USB, the chip functions are controlled through the HAL control

unit, these two path controllable stages will be different. Since the USB interface is
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provided with the basic USB service by Service, it is impossible to communicate with the

chip before entering the RESCURE and Service, while 12C can read the status and

control operation immediately after the system is booted.
()

If the device does not respond, please restart it.

By
0 L
1%
ty?
A3_Demo V1.0

NN
¢ P/N: SDKMB8803

5]

]

Chip power on

l

Load 1st loader FW
———————— i—————————————Hardware
Check =)  Run rescure service
4

C Run core service(app)

Check ready

l

Run core service

www VATek com tw
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2.2 B Series

B Series Chip are the chips that integrate video and audio signal encoding and DTV
modulation. It receives video and audio signals through PHY for compression encoding
processing, add PSI table then convert them into various modulation system TV signal
broadcasting through modulation unit. B Series Chip supports video signal and 12S audio
signal formats of BT656 and BT1120, it uses YUV420 color format for video coding anQ

compression. The maximum input supports is 1080P60. \O
‘ B Series (Broadeast Service)
= HAL
> PSI CREATOR
VIDEO > MUXER
HDMI PHY CODEC 7
AV DECODER
AUDIO CODEC
CODEC Lp  DIVMODULATOR

® HAL : The externa

between 12C_and U
® VI: Vidﬁ%it.

unit supports the implementation of the external protocol

to control and coordinate the internal function.

°
o Al: ut unit.

® . . :
XE ODEC : Audio encoding unit.
VIDEO CODEC : Video encoding unit.
® PSICREATOR : PSI table generation unit required by DTV.

® MUXER : Combine the information of encoder and PSI CREATOR unit to regenerate

DTV stream.

10
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® MODULATOR : DTV modulator, multi-format DTV modulation unit.
® RF MIXER : Controls the default supported RF MIXER (optional.)

2.2.1 B Series System Structure
» HAL Control Unit

Support the operation of internal unit functions through USB and IZQ
interface. The internal unit is implemented in the form of HAL register acc
to the functional and requirements. HAL register takes 32 bits as \he
address represents a storage of 32 bits. The register can incI@Q

four forms:

Register Catagories Description

Provides the setting of 4 properties,providing

NORMAL
reading and writing.
COMMAND Write properties op@Qexecute the specific functions.
-
Provide informati ted to system status or execution
STATUS

results apdwprovide read operations.
4 s

ixed f nd fixed length block characteristic, providing
BUFFER
a and writing.

Ef characteristic with variable format and length,
PLAYLOAD

~
O
> ‘ \ put Unit

\ e video signal input unit supported by B Series Chip provides an image
SO

providing reading and writing.

ce up to 1080P60. In addition to the actual image input, the internal source of
the chip can also be used as the input source. The input unit also provides the setting

of input source:

11
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® Internal Source
1 COLORBAR : Can generate test image conforming SMPTE RP
219:2002(ARIB STD-B28.)
2 BOOTLOGO : Allows to add multiple custom graphics as image

resources.

® VI FLAG (HALREG_ VI 0 FLAGS): ®
1 VI_BUSWIDTH_16 : If HDMI input is used, it needs to be
the meet the HDMI input specification. Q

2 VI_SEPARATED_SYNC : If HDMI input is used, it n urned
on the meet the HDMI input specification.
3 VI_EXT_HALF_FPS : The frame rate of the ierj al can be halved
( 1080P60->1080P30, 720P60->7 3 C.
® The audio signal input unit supported bt th&! unit supports 32K, 44.1K
and 48K sample rate, and can sup p to 2 channel 24 bits PCM.
® The resolution format of VI u@nport input complies with CEA-861
specification. The followingtable‘provides the resolution format of B Series

Chip.
FPS
29.97 25

12
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> Video Audio Encoder Format
B Series supports video and audio compression. It supports different video
compression according to different chip models. The support formats are as

follows:

Encoder
Format

\CHIP Model

MPEG1-L2 \Y Y v \Y
AUDIO AC-3 \% \% V \Y
ENCODER AAC-ADTS \ \% \% \%
AAC-LATM \% o \% \% \%
VIDEO H.264 . Y \Y
ENCODER MPEG2 Y \Y v
q A 4
® MPEG 2 Encoder Spec ion :
1. Maximum ﬁlOSOp 30 FPS
2. HIG (I, P Frame Only)

3. HIGH EEVEL maximum Bitrate 30 Mbps (VBR)
4.®b 4:2:0

¢ AVC Encoder Specification :

® %\1. Maximum resolution 1080p 30 FPS
\ 2. HIGH PROFILE(I, P Slice - No MBAFF)

3. Level 4.1 (30 Mbps)

4. YCrCb 4:2:0

13



©
Vision Advance Technology 1y =y

® Encoder Flag (HALREG_ENCODER_FLAGS)

1 ENC_EN_PROGRESSIVE_2 | : Input Progressive video format and
enable this function to output 1080i 60 ( 1080P60->1080I60... ) °

2 ENC_EN_DISABLE_DEINTERLACED : In B3+ Chip, if the interlaced
video format is used for input, enable this function to convert the
interlaced format to progressive format ( 1080160->1080P60, etc ) .

3 ENC_EN _DISABLE_ADTS_CRC: In ADTS audio encoder, using this
function will skip the check and output audio information.

4 ENC_EN_DISABLE_LATENCY_Q : When adjusting the videe'quality,
latency and Q value will affect each other. Enable this, fumction to turn

off the interaction between them.

» PSI CREATOR Unit
DTV includes audio and vide@ data streams. According to different
countries and standards, PSI table needs,to be added to identify channels and
multimedia content. This unit provides two different ways to assist developers
to complete the required RSI gable:
® PURE TABLRE ~Developer refers to the required specifications
according togthe application situation and adds the self-defined PSI
table.
® & DERAULT : The basic PSI table defined for different countries and

specifications can be used through parameter settings.

> MUXER Unit
Based on different modulation modes and source conditions, such as
bitrate, multimedia stream time, etc. Need to be reordered by MUXER to meet

the relevant specifications of DTV broadcasting. MUXER unit rearranges

14
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MPEG2-TS according to output requirements and input conditions, mainly

combining the encoded data of video encoder and PSI table generated by PSI
CREATOR.
® PADDING : When the data cannot be met, null packet will be used for

filling. MUXER provides self-defined and standard functions.

® PCRINSERT : The insertion function of PCR can add independent PIE®

PCR, and the Interval can be controlled to meet the a Ii
requirements. \

® PCR REPLACE : It provides the function of PCR replic?@h may
change the original PCR accuracy during the% of different
input source (bitrates). This problem can t{tgr cted to varying
degrees through the replication fun%. @

PSI TABLES

VIDEQ STREAM

AUDIO STREAM TS STREAM (SAME CLOCK)

TS STREAM MUXER

CLOCK

> MOD»?QR Unit
[ @0 rts global digital TV modulation standards, including DVB-T2, DVB-

° c T: VB-C (J83a) , ATSC, j83b, DTMB, ISDB-T, J83c. The modulation types
p

ported by different chips are as follows:

CHIP No. Supported format

B2 DVB-T, DVB-C (J83a), ATSC, J83b, DTMB, ISDB-T, J83c

15
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B3 DVB-T, DVB-C (J83a), ATSC, J83b, DTMB, ISDB-T, J83c

B3+ DVB-T2, DVB-T, DVB-C (J83a), ATSC, J83b, DTMB, ISDB-T, J83c

2.2.2 System Function Operation
After the Chip is boot, it can read command of the register through 12C. |
Is necessary to confirm if the system status can correctly read the system SQ

register 0x20, the system status can be roughly divided into the f0||OWI

types:

1. Idle Status: When the chip is boot and the firmware,is | @vectly, the
chip will return idle status, indicating that the chi %form relevant

functions and operations in the idle phase
2. Operation status: When the chip returns't u%status it indicates that
the system is in operation. At thls e, the chip can only execute the
relevant instructions in the oper e
3. Error Status: The system st Qter must be based on 0xFF000000. If
Qot loaded correctly. After the chip is boot,

not, it means that the fi
ensure that th 'r% erate correctly.

2.2.3 B Serie System Operation
If need broadcast, you need to confirm if the initialization is completed.You
can reg er (0x20) to confirm the chip is in the idle status or not. After
°

at the chip status is correct, you can start reading and writing

confi
®
\u ions to the chip. The user can decide to use the actually input source VI or
u

ilt in colorbar for DTV broadcasting. The broadcasting process is as follows:

16
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initial success —

Check source

= Time out == wait timeout fail
|
No timeout
4
check source 0

|

Yes

v +

set register to use set register to use \
logo or color bar A/V input source

l

set encoder, muxer,
modulator register

l

set RF mixer and set
bec_rf_start

l

set broadcast start
bc_start

l fail, reset chip

and peripheral

check system

[ ) success

\ v
check broadcast

7 _

17
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2.2.4 Boot Operation
The system is mainly composed of Loader (boot application) and Service. When the
chip completes the boot program, it will automatically load and run through the SPI
interface. After running, it will detect the status of the RESCUE signal and decide whether
to enforce the RESCUE service. RESCUE mainly provides the function of updating
firmware. If it does not enter the RESCUE service, the firmware will be checked, and if i%
is valid, the Service will load and run. O
By external 12C and USB, the chip functions are controlled through the g rol

unit, these two path controllable stages will be different. Since the ace is

provided with the basic USB service by Service, it is impossible t@ ate with the
nr

chip before entering the RESCURE and Service, while 12C n(j the status and

control operation immediately after the system is boo e

® The figure below shows the B Series ice. If the device has no response,
please restart it. (

P G B3+_Socket V1.0
P/N: SDKMBB203

18
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Chip power on

l

Load 1st loader FW

———————— *————————————Hardware

Check = Run rescure service %
Run core service(app) \O b

l

Check ready Q

Run core service

\ &
2.2.5 Product Design and Application

In terms of application, B Series is i@d to convert external video into

DTV signals through internal encodi Lyd modulation unit, so it must be

combined with surrounding video m io sources, and can integrate HDMI RX, SDI

RX, AV Decoder, etc. The{od\u\s ure is basically shown in the figure:

12C
ammmmea MCU

RESCURE

BT656]1120

g B Series Chip

125

19
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At least one set of 12C is required for MCU selection to control the system, and
required control interface is provided according to the selected video and audio source.
The video and audio source needs to obtain the video source through the communication
interface, including resolution, frame rate, aspect rate and output pixel clock,etc. The
audio source needs to obtain sample rate, channel, etc. The system flow design takes
MCU as the main subject to distinguish boot system initialization, video source detection

and broadcast control.

® Boot Initializaation

After the product is booted, the MCU starts to operate according to the
initialization status of the layout design. In addition to {the initialization of the
peripheral functions of the MCU itself, it also initializeS the periphery, such as
hardware resetting the B Series chip, resetting the petiphery of the video and audio
source, and displaying the operation interfaCesInitialize the MCU control interface
(I2C, SPI, etc), ensure that the video and audio source is in the correct status
according to the selected periphery, and ensure that the system is in the idle status,

so as to complete the initialization{of ithe product.

20

2 oW
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3 Software Development Kit (SDK)

The SDK is developed for applications and products running on high-level

operating systems (Windows, Linux, and Android.) It is connected with the high-level

operating system through the USB receiver of VATek modulation chip. It can be %

developed through the SDK, including test tools and update tools, etc. The full range

of application tools provided by VATek are developed based on this SDK. O
The SDK is provided in the form of source code. Using CMake as, thevbuild tool,

developers can build and develop relevant applications in Micwdows 10 and

later, Ubuntu 18.04 (or other systems supporting relevant i nvironment). The

3.1 Description

main software package includes:

Folder Description

core - Core program development interface
apl \ v
gt ‘m %QT based GUI component interface
vatek_factory Firmware image file tool
app Katta@lool Firmware update tool
vatek_toolkit Common broadcast tool
@ild Build related tools
bridge 2 MCU Board firmware source code
@ ) obs-vatek The example of OBS integrates A Series
extend
The example of TSDUCK integrates A
tsduck-vatek
Series
sample app_bridge The example of programmed control

21
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board
app_romtool The example of firmware update
app_stream The example of control A Series
common Common source code

Programmed structure ®

@)
S
@
2
=
Q
(9)]
<
B
%4
®
3

AX or BX R2

usB

<Q

3.2 Core Program Developm rface
The SDK mainly provides relate%' ns through the core program development
e

interface. The program related sour is in api\core in the SDK. The main functions

are provided by the progra

into the following functi ories.

22
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SDK » Release » vatek sdk 2 > api » core > inc

- I

W bridge 2022/1/5 t% 09:34
W core 2022/1/6 T 04:48
B cross 2022/1/5 £F 09:34
I mux 2022/1/5 £ 09:34
B service 2022/1/5 £F 09:34
vatek_sdk_bridge 2021/8/24 T4 03:57
vatek_sdk_broadcast

vatek_sdk_device 2021/11/23 £ 11:54
vatek sdk storage 2021/8/17 FF 03:24
vatek_sdk_transform 2021/8/13 FF 02:19
vatek_sdk_usbmux 2021/6/22 £ 09:41

vatek_sdk_usbstream 2021/10/17 £ 02:48

The relevant control and operation of bridge (MCU
vatek_sdk_bridge board) can control and set the video and audio source
on the demo board.
vatek_sdks.device Enumeration, control of connected modulation devices.
Device resource and firmware related to program
vatek_sdk_storgae
interface.
vatek sdk_transform Main control program interface of A series chip.
A program development interface of integrated
vatek _sdk_usbmux

operating system video encoder.

vatek _sdk_usbstream A program interface for MPEG-TS.

23
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Program Interface can be mainly distinguished as three categories: Common, Broadcast,

and Transform, etc.

3.2.1 Common API
» Basic operation functions of the e system, such as listing relevant devices
supported in the system, device startup, shutdown and reboot, and Calibration

value adjustment, mainly provide relevant function through vatek sdkidevice.

4 Device Enumeration ( Decide which Bus and Chip to list the deviees ) :

HAL_API vatek result vatek device list enum(uint32 t bus,hal_service _mode

service, hvatek devices* hdevices);

€ Get enumerated device service ( Read the type of the Chip by the
enumeration device [Aor B] ) :

HAL_API hal service_mode vatek device list get service(hvatek devices

hdevices, int32 t idx);

€ Clear the deviee“enumeration list ( Clear the list read by the device

enumeration to,ensure that the next connection will not be repeated ) :

HAL_API void vatek device 1list free(hvatek devices hdevices);

¢ sDevite connection ( The listed device is open ) :

HAL_API vatek result vatek device open(hvatek devices hdevices, int32 t idx,

hvatek chip* hchip);

€ Device stop ( Stop the RF and Chip operation ) :

HAL_API void vatek_device_stop(hvatek_ _chip hchip);

24
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€ Device close ( Clear the value of the device to ensure that the next

connection will not be repeated ) :

HAL_API vatek result vatek device close(hvatek chip hchip);

€ Close the device then reboot ( Clear the value of the device and restart

the device completely ) :

HAL_API vatek result vatek device close reboot(hvatek chip hchip);

€ Readthe Calibration value ( Read the calibration value storedhin the.device ):

HAL_API vatek result vatek device calibration_load(hvatek chip hchip,

Pcalibration_param pcalibration);

€ Apply the Calibration value ( Dynamicallyhadjustthe calibration value of

Chip ) :
HAL_API vatek result vatek device_calibration_apply(hvatek chip hchip,

Pcalibration_param pcalibration);

€ Save the Calibration value#( Store the calibration value of the dynamically

adjusted Chip in the,device [Flash] ) :

HAL_API vatek result vatek device calibration_save(hvatek chip hchip,

Pcalibration_param pcalibration);

»  Thebasic composition of the device storage space is composed of 64KB loader
and“application. According to the required functions, add a header after the
application. Each data uses the header to find the memory address ( such as :
Bootlogo, R2 table, Modulation config, etc. ) , mainly provide relevant function

through vatek _sdk_storage.
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€ Create the Storage handle of the reading device ( Control of computer

reading device Storage ) :

HAL_API vatek result vatek storage create chip handle(hvatek chip hchip,

Pstorage handle* phandle, fprom progress fpcb,void* cbparam);

€ Create and read the handle of loader and application in the computef

( Control the computer to read the loader and application of the camputer );

HAL _API vatek result vatek storage create_file handle(const char* fimage, const char*

floader, const char* fapp, Pstorage handle* phandle, fprom_progress fpcb, void*

cbparam);

€ Create and read the handle of v2image_in the, cemputer ( Control the

computer to read v2image ) :

HAL_API vatek result vatek storage open_file handle(const char* filename,

Pstorage handle* phandle, fprom progress fpcb, void* cbparam);

€ Read the application of Sterage ( Use this function to read the information

in the applicatign )

HAL_API vatek_result vatek storage get app(hvatek_storage hstorage,

Papp_header* papp);

€ Read theloader of Storage ( Use this function to read the information in the

loader ) :

HAL_API vatek _result vatek storage_get loader(hvatek_storage hstorage,

Ploader header* ploader);
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€ Read the Bootlogo of Storage :

HAL_API vatek result vatek storage get resource(hvatek storage hstorage,

Pstorage resource* pres);

€ The space, length, and width required to create Bootlogo :

HAL_API vatek result vatek storage resource create(hvatek storage hstorage,

uint32 t w, uint32 t h, Pstorage resource* pres);

4 Add Bootlogo to Storage :

HAL_API vatek result vatek storage add_resource(hvatek storage hstorage,

Pstorage resource pres);

€ Delete Bootlogo of Storage :

HAL_API vatek result vatek storage del resource(hvatek storage hstorage,

Pstorage_resource pres);

€ Read R2 table of Storage.:

HAL_API Pr2 tune_handle vatek storage get r2tune(hvatek storage hstorage);

€ Read Storage, ifit's Broadcast mode or not ( B Series ) :

HAL_API Pstorage broadcast vatek storage get broadcast(hvatek storage

hstorage);

€\ Read Storage, if it's Transform mode or not ( A Series ) :

HAL_API Pstorage_transform vatek storage get transform(hvatek storage

hstorage);
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€ Read Config setting of Storage ( This setting includes additional functions

of Modulation and Chip ) :

HAL_API Pstorage chip config vatek storage get config(hvatek storage

hstorage);

€ Save v2image in Storage ( Save Storage in PC file ) :

HAL_API vatek result vatek storage save(hvatek storage hstorage, const char*

filename);

€ Close Storage :

HAL API vatek result vatek storage close(hvatek storage hstorage);

€ The file space and length required by writing deviee of create Storage :

HAL_API  vatek result vatek_storage romfile create(const char* romfle,

Promfile handle* promfile);

€ \Write Storage into devicew:

HAL_API  vatek result vatek storage write_ image(hvatek storage hstorage,

Promfile handle pimage);

€ Clear and close the Storage file of writing into device :

HAL_API vatek result vatek storage romfile free(Promfile handle promfile);

»eo In(the SDK design solution, the peripheral control of all video and audio sources
needs to be controlled through MCU board (Bridge). For example, B Series needs
to be provided with original video and audio data by BT1120 and 12S interface, HDMI
RX chip, and A Series integrates DTV DEMOD or other MPEG-TS interfaces as

video and audio data sources, which can control and operate MCU Board (Bridge)
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through vatek sdk_bridge.

€ Connect Bridge ( Bridge needs to be connect through 12C ) :

HAL_API vatek result vatek bridge open(hvatek chip hchip, hvatek bridge*

hbridge);

€ Read Bridge information :

HAL_API Pbdevice info vatek bridge get info(hvatek bridge hbridge);

€ Read AV Source information :

HAL_API vatek_result vatek _bridge get av_source(hvatek _bridge hbridge,

int32 t idx,Pbridge source psource);

€ Read the name of AV Source :

HAL_API const char* vatek_bridge get av_source_name (hvatek_bridge

hbridge,Pbridge_source psource);

€ Start the external AV Soukge :

HAL_API vatek result vatek bridge start_av_source(hvatek bridge hbridge,

Pbridge source psource);

€ GetAV Source status

HAL_API vatek result vatek bridge get av_source_status(hvatek bridge hbridge,

Pbridge source psource);

€ Stop external AV Source :

HAL_API vatek result vatek bridge stop av_source(hvatek bridge hbridge);
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€ Bridge connect stop :

HAL API void vatek bridge close(hvatek bridge hbridge);

3.2.2 Broadcast API
» B Series mainly provides the original video and audio data provided by the external
video and audio chip, and directly outputs the DTV broadcast signal in combination
with the internal encoder and modulation function. B Series provide ¢complete
function by Broadcast Service, the high-level software development™package
provides vatek sdk_broadcast software interface which allows usersstotefficiently

operate the whole process.

€ B Series service is enabled ( including obtaining device information, judging

if it is B Series, checking if RFmixer supports, and checking if auxstream

supports or not ) :

HAL_API vatek result vatek broadcast open(hvatek chip hchip,hvatek broadcast*

hbc);

‘ Read B Series deviee. infromation

HAL_API Pbroadcast _info vatek broadcast get info(hvatek broadcast hbc);

@ B Sefies device broadcast start (including judging if using auxstrean or RF

Signahto start ) :

HAL API vatek result vatek broadcast start(hvatek broadcast hbc,

Pbroadcast param pbcparam, Pbroadcast auxstream paux,uint32 t fregkhz);
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€@ Auxstream function polling ( auxstream including synchronous and

asynchronous modes ) :

HAL_API vatek result vatek broadcast _polling(hvatek broadcast hbc,

Pbroadcast info* pinfo);

€ B Series device broadcast stop (including RF signal stop and device stop |):

HAL API vatek result vatek broadcast stop(hvatek broadcast hbc);

‘ Check if support auxstream or not :

HAL_API vatek result vatek broadcast_check_ auxstream(hvatek chip hchip)
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3.2.3 B Series examples :

The main usage method is app_ broadcast.c (sample \ app_broadcast) as an

example, the program will demonstrate the process of B Series operation.

0 Edit B Series encode, modulate related parameter :

broadcast_param bc_param =

.enc =

{

#if

#else

#endif

.mode = encoder_source_colorbar,

.pmt_pid = 0x1000,

.recv = @,

.encoder_flags = 0,

.encoder_tag = 0,

.video = { encvideo_mpeg2,resolution_1088p,framerate_59 94,aspectrate_16 9 },
.quality = { rc_vbr,3,10,16,500,19000000, },

.viparam = { EP9555E_VI_FLAG,1485090,0,0, },

.audio = { encaudio_aac_lc_adts,sample rate 48,channel mute, },

.video_pid ox1ee2,
.audio_pid = @x1e03,

.bandwidth_symbolrate = 6,

.type = modulator_dvb_t,

.ifmode = ifmode disable,.iffreq offset = 0,.dac_gain = 9,

.mod = {.dvb_t = {dvb_t_gamé4,fft_8k,guard_interval_1_16,coderate_5 6,},},

.pcr_pid = exiee,
.padding pid = @x1FFF,
.bitrate = 0,0,0,0,
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Step 1 : Initialization device and boot.

vatek_device_list_enum

vatek_device_open s N ) ey can not found device

YES

vatek_device_get_info NO e open device fail

YES

l

vatek_broadcast_open

€ Device enumeration (/Fhis Setting is to turn on the USB layout and specify

the service as droadcast )«

vatek device list enum( , service broadcast, &hdevlist);

4 Open Device :

vatek device open(hdevlist, @, &hchip);

#®. "Read device information :

pinfo = vatek device get info(hchip);

printf_chip_info(pinfo);
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€ Open B Series service :

nres = vatek broadcast open(hchip, &hbc);

Step 2 : Check the encoder operation mode and if the video and audio is ready or
not. ( If the encoder mode is Colorbar and Bootlogo, only the chip encoder setting
and modulation setting are determined; otherwise, if the encoder mode is AV source;

the bridge layout must be used to capture the external signal source. )
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vatek_device_list_enu
m

vatek_device_open ey can not found device

vatek_bridge_open —lp open bridge fail

vatek_bridge_get_info

vatek_bridge_get_av_s
ource

vatek_bridge_start_av
_source

€ Device enumaration ( This setting is to open the bridge layout and specify

the service as broadcast ) :

nres = vatek device list_enum( , service broadcast, &hblists)
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€ Connect device :

nres = vatek device open(hblists, ©, &hbchip);

€ Connect bridge :

nres = vatek bridge open(hbchip, &hbridge);

€ Get bridge infromation :

Pbdevice info pbinfo = vatek bridge get info(hbridge);

printf bridge info(pbinfo);

€ Read external av source :

vatek bridge get av_source(hbridge, i, &bsource);

€ Start external av source to chip :

vatek _bridge start_av_source(hbridge, &bsource);
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Step 3 : Start PSI tablefunction and BMLfunction :

PSI table Has open auxstream function

mux_handle_create

|

mux_open_broadcast
_default

bmlesinfo_create

muxbroadcast_add_s
tream

muxbroadcast_get_c
hannel

|

muxbroadcast_get_p mux_handle_set_hal
rogram

|

mux_handle_set_hal

€ Create the space and size of mux :

mux_handle_ create(&hmux);

€ Use the default PSI table :

nres mux_open_broadcast_default(hmux, pmux->pcr_pid, penc, mux_spec_arib,

arib japan, &hmuxbc);
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€ Read PSI table channel :

muxbroadcast get channel(hmuxbc, &pch);

€ Read PSI table program :

= muxbroadcast get program(hmuxbc, &pprog);

€ Create BMLinformation :

bmlesinfo create(&bmltests[0]);

4 BML information add to PSI table :

muxbroadcast_add_stream(hmuxbc, bmltests[@].pid,

&bmltests[0].esbuf[0], bmltests[@].eslen);

€ PSI table write in HAL

nres = mux_handle_set_hal(hmux, hchip);

Step 4 : B Series device gtant the broadcast :

vatek_broadcast_start

vatek_broadcast_pollin
g

—_— if auxstream enable

vatek_broadcast_stop
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€ Device start the broadcast :

nres = vatek _broadcast_start(hbc, &bc_param,pauxstream,

473000) ;

€ Cycle judgment device status and Auxstream function transmission

( auxstream includes synchronous and asynchronous modes ) :

nres = vatek broadcast polling(hbc, &pbcinfo);

€ Device stop broadcasting :

nres = vatek broadcast_stop(hbc);

Step 5 : Release and clear device before stoppingfthefprogram source :

auxsource_test close =P  |f quxstream enable

mux_handle_free

vatek_broadcast_clos
e

vatek_device_close

vatek_device_list_fre
e
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€ Auxsource function close ( if it is open ) :

if (pauxstream)auxsource test close(pauxstream);

€ PSil table information free :

if (hmux)mux_handle_ free(hmux);

€ Device stop broadcast ( Stop broadcast and free the broadcast data ) :

if (hbc)vatek broadcast close(hbc);

€ Device close ( free the device ) :

if (hchip)vatek device close(hchip);

€ Free the device enumaration :

if (hdevlist)vatek device list free(hdevlist);

3.2.4 Transform Categog¥y
» A Series mainly provides DTV modulatien, reproduces the received signal, provides
the function of adding PSI4able arfd PCR correction, and converts it into different
modulation and output MPEG2-TS signal for broadcast according to the demand. A
Series of completefunction is provided by Transform service, and the high-level
software deyelgpment package provides vatek sdk_transform software interface

which allews users to efficiently operate the whole process.

¥ ASeries Service Transform open ( It includes obtaining device information,

checking if it is A Series, checking if rfmixer supports and establishing PSI

table space )

HAL API vatek result vatek_transform_open(hvatek chip hchip,hvatek_ transform*

htr);
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€ Enumarate stream content :

HAL API vatek result vatek transform_start enum(hvatek transform

Ptransform_enum penum);

€ Start broadcast system of A Series :

HAL API vatek result vatek transform_start broadcast(hvatek transform

Ptransform_broadcast pbc,uint32_t fregkhz);

€ Check the status of A Series device polling :

HAL_API vatek result vatek_transform_polling(hvatek transform

Ptransform_info* pinfo);

€ Read A Series device information ( ineluding Cugrént bitrate, data bitrate,

and transform mode, etc. ) :

HAL API Ptransform_info vatek transform get info(hvatek transform htr);

€ Read A Series packets 4

HAL_API vatek result vatek transform_get packets(hvatek transform htr,

uint32 t* pktnums);

€ Clear A Series packets :

HAL API vatek result vatek transform commit_ packets(hvatek transform htr);

€ \Stop A Series device broadcast( including RF signal stop, and device stop. ):

HAL API vatek result vatek transform stop(hvatek transform htr);
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€ A Series device stop broadcasting ( stop broadcasting and release

broadcast data ) :

HAL API void vatek transform_close(hvatek transform htr);

» A Series can use file, UDP and RTP to input TS data stream, so that A Series device
can use MPEG2-TS from different sources. High-level software development kit
provides cross / cross_stream program interface allows you to quickly operate the
whole process.

€ Transmission through MPEG2-TS file :

HAL_API vatek_result cross_stream_open_file(const char* szfilename,

hcross_stream* hcstream);

€ Transmission through UDP file data streamy;

HAL API vatek result cross_stream open_udp(const char* szurl, hcross_stream*

hcstream);

€ Null packet testing mode ;

HAL_API vatek result cross_stream_open_mux(Pmodulator param pmod,

hcross_stream* hcstream);

€ Transfer stream :

HAL API vatek result cross stream start(hcross stream hcstream);

®. 'Get stream slice :

HAL API vatek result cross_stream get slice(hcross stream hcstream,uint8 t**

pslice);
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€ Stream stop :

cross_stream stop(hcross stream hcstream);

€ Stream close :

cross_stream close(hcross stream hcstream);
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3.2.5 A Series Example :
The mainly useage of A Series is app_stream.c ( sample\ app_stream\

app_stream.c ) as an example, the program will demonstrate the process of A

Series operation.

B Adjust modulation parameter

usbstream_param usbcmd =

.mode = ustream_mode_sync,

.remux = ustream_remux_passthrough,
.pcradjust = pcr_disable,

.freq_khz = 473000,

.modulator =

6,

modulator_isdb_t,

ifmode_disable, 9,0,

.mod = {.dvb_t = {dvb_t_qgamé64,fft_8k,guard_interval_1_16,coderate_5_6,},},

.sync = {NULL,NULL},
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B Step 1: Initialize the device and start.

parser_cmd_source

vatek_device_list_enum === NQO ==p enum device fail
YES

vatek_device_open () == open device fail

YES

+

vatek_device_get_info

€ Device enumeration.

vatek device list enum( ,service_transform,&hdevlist);

®, Device connect.

vatek _device open(hdevlist, 0, &hchip);

€ Read device information.

Pchip_info pinfo = vatek device get info(hchip);
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B Step 2 : Connect USB stream, set USB mode and start the device.

is_vatek_success

|

vatek_usbstream_open  ==NO== open usb_stream fail
YES

source_sync_get_buffer

vatek_usbstream_start === start usb_stream fail

€ Conncect USB stre@m.

nres = vatek_usbstream_open(hchip, &hustream);

€ Setting USB mode.

usbcmd.mode = ustream_mode_sync;

usbcmd. sync.param = &streamsource;

usbcmd. sync.getbuffer = source_sync_get buffer;

€ Stream start.

vatek _usbstream_start(hustream,&usbcmd);
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B Step 3 : When usb_stream have valid buffer, source_sync_get_buffer

will be called internally, usb_stream can continuouslt check status

and information, turn off usb_stream after completion.

is_vatek_success

|

vatek_usbstream_get_st
atus

|

vatek_usbstream_stop =——NO=—p stop usb_stream fail

I
YES
+

vatek_usbstream_close

€ Read streamstatus.

usbstream_status status = vatek_usbstream_get status(hustream,&pinfo);

€4 Stream status and information.
pinfo->info.status,

pinfo->info.data_bitrate,

pinfo->info.cur_bitrate,

€ Stop stream.

nres = vatek usbstream_stop(hustream);
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€ Stop Stream.

vatek usbstream_close(hustream);

B Step 4 : Device close and reboot.

vatek_device _close_reboot

|

vatek_device_list_free

l

streamsource.free

€ Device reboot.

vatek _device close_reboot(hchip);

€ Clear devigelist.

vatek device list free(hdevlist);

€ Clear stream source.

streamsource.free(streamsource.hsource);

48



°
\N\I Vision Advance Technology —— - i

4 SDK Building

The software development kit aims at the development of applications and
products running on high-level operating systems ( Windows, Linux, and macOS. )

Developers can compile and develop relevant applications in Microsoft Windows 10

and later or Ubuntu 18.04 ( or other systems supporting relevant compilation %

environment. ) At present, the building tool is mainly CMake. %

4.1 Requirements for Compling :

® Microsoft Visual Studio 2019 ( https://visualstudio.microsof , either
commercial version or community free version is accep%
€ While setting up Visual Studio, please make sur€ to p C++ desktop

developing. e

® CMake ( https://cmake.org/ ) Windows version (,3.22 version and later )

® Qt5 ( MSVC package for your Visual version )
€ The version of development is Qt 5.14.2 ( 0t5.14.2 )

onided in CMAKE environment and can be set

according to requirements,b building.

4.2 Build Options

The following paramet

Parameter Description

Whether to compile QT program
SDK2_EN_QT ON|OFF
development interface and application.

SDK2_EN_APP Whether compile application. ON|OFF
~ SDK2_EN_SAMPLE Whether compile sample program. ON|OFF
SDK2_QTDIR Set QT installation folder for used.
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4.3 Compiling vatek_sdk_2 :
4.3.1 Windows operation system
® Decompress vatek sdk_2.zip, you can see the following folder. You can choose
to add a new folder under vatek_sdk_2 to save CMake building files (take “bin”

folder as example).

I api W api

W app B app

i bi
B build "

il build
i extend
il extend
I sample
W sample

CMakelists
B CMakelLists B cMakelists

B calarnige B sdkbridge

B sdklinux B sdklinux

B sdkwin B sdkwin

® Open CMake application

1. Step. 1 select vatek _sdkg2yfolder in the “source code” section.

2. Step. 2 select binfolderunder vatek sdk_2 folder in the “build the binaries”

section.

3. Step. 3 click Configure button.
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A CMake S_LOc_ - : _'_:\:e eaTe-"--a:ecsc k_2/bin — O X
File Tools Options Help Step. 1
Where is the source code:  DYSDE/Releasefvatek_sdk_2 Browse Source...
Prese: <customs Step. 2
Where to build the binaries: DiSDE./Releaseivatek_sdk_2/bin ~  Browse Build. .
Search:

() Grouped () Advanced R Add Entry

20 Bemeve Entry - Egvironment...
Name

Value

Configure Generate Cpen Froject  Current Generalor: None

Step. 3 Press Configure to update and display new values in red, then press Generate to generate selacted build files, \

€ Select Visual Studio 2019 version, the QK& x64 compiling.
: ?

X
| ¢ A
Spectfy the generator for this project
Visual Studio 16 2019 V
Crptional platform for generator(if empty, zenerator nses: xH4)
W

Crptional toolset to nse (Grovment to -T)

© Use defanlt native compilers
() Specify native compilers

O Specify toolchain file for cross-compiling

(
‘ () Specify options for cross-compiling
o
"9
¢ S

\ tep. 4 Select Generate button, the following window will appear when the
compilation is successful.

® ( You can choose whether to use QT interface. If not, please use

sdk2_EN_ QT uncheck. )
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A CMake 3.22.0-rc2 - Dy/SDK/Releasefvatek_sdk_2/bin
File Tools Options Help

Where 15 the source code:  DySDE/Releasefvatek_sdk_2

Browse Souree...

Preset: “CUSOT >

Where to build the binaries: D+SDE/Releasefvatek_sdk_2/bin

~ | Browse Build..

Search:

[ Grouped [ Advanced o Add Entry

Eemove Entry  Environment...

Name

CMAKE_CONFIGURATION_TYPES
CMAKE_INSTALL_PREFIX
Qt5Core_DIR
Qt5Gui_DIR
Qt5Widgets_DIR
Qt5_DIR

SDK2_EN_APP
SDK2_EN_QT
SDK2_EN_SAMPLE
SDK2_EN_STATIC_ONLY
SDK2_QTDIR

Value

Debug;Release;MinSizeRel;RelWithDebinfo

C:/Program Files (x86)/vatek_sdk_2
C/Qt/Qt5.14.2/5.14.2/msvc2017_64/lib/cmake/Qt5Core
C/Qt/Qt5.14.2/5.14.2/msvc2017_64/lib/cmake/Qt5Gui
C/Qt/Qt5.14.2/5.14.2/msvc2017_64/lib/cmake/Qt5Widgets
C/Qt/Q15.14.2/5.14.2/msvc2017_64/lib/cmake/Qt5

O

U
DAQE!S5.15.2\msvc2019_64

Step 4 S‘tep 5 update and display new values in red, then press Generate to generate selected build files,

Configure Cenerate

Cpen Project | Current Generator: Visnal Studio 16 2019

Selecting Windows SDE version 10.0.19041.0 to target Windows 10.0.22000.

Configuring done
Generating done

€ Step. 5 Open Project file.

® After you open Visual

Studig, you can

www VATek com tw

see 6 projects under

vatek_sdk_2 at the “PrgjecthExplorer”. Next to “debugging tool”, you

can select Debug modevor Release mode to implement compilation.

t FREFGESY -
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QO After the successful compiling, there will be a “Debug folder” or “Release folder”

in the bin folder, which will contain executable exe files and DLL files of all APIs.

'HEA

8 app_bridge.exe 2022/1/27 £5 09:29

Il app_broadcast.exe 2022/2/14 T 0412
E§ app_romtool.exe 2022/1/27 £ 09:29
Tl app_stream.exe 2022/2/18 £+ 10:28

libvatek_core.dll 202: ERF 366 KB

4.3.2 Ubuntu operation system
® There is the file name Linux_build_installer.sh_in b@ild\limux folder. It can
automatically build and complie. After executiony,be Sture to check whether it is

successful. Please restart if the installationyis successful.

$ sudo bash .,:'Linux_build_in'staller.Shl

4t HKBHE vatek_sdk_2 build ~

3

* EiF linux Linux_ readme.txt
build_
G KB# installer.sh

O =@
¢ THE
& BR
(= -7

B xf+
&%
0 HIRE

@ After successful compilation, 100% success will be displayed, which means that
there is no error in the process. You can see the successfully compiled sample

code in the bhin folder.
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[+ richie@ubuntu: ~/vatek_sdk_2/build/resource/linux

90%]
90%]

92%]
92%]

93%]
945%]
96%]

96%] Built target app romtool
96%]

97%]

97%] Built target app bridge
98%]
[100%]
[100%] Built target app stream
[100%] Built target app broadcast

vatek sdk 2 bin

app_bridge app_ app_ app_
broadcast romtool stream
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5 Main Application of Software Development Package

The software development includes the program development interface and
sample program required for developing USB streaming DTV. For the main program
interface, please refer to the relevant program interface definitions in the path

vatek_sdk_2/api/core/inc, mainly used with the following example programs.

5.1 app_stream Example Program ( Use for A Series )
app_stream source code is placed in vatek_sdk_2/sample/app_stream, this
example fully demonstrates the relevant operation process and adjustment
parameters of DTV conversion through USB. Please refer to theyelevant implement

original file app_stream.c . Compiled app_stream has thesfollowing functions.

support command
- app_stree

stream udp [ip
rtp [ip

® When the device starts broadcasting, the following screen will appear.
® usbstream — [status( data ‘Bitrate : current Bitrate] - Bitrate indicates

normal operation:
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1. app_stream [empty] no additional parameters are used.
Through the USB device, write an MPEG-TS generated by the program to
the modulation device and convert it to define DTV modulation.

2. app_stream file [mpegts_filename] use file and a specified MPEG-TS file.
Convert a ready-made MEPG-TS file to DTV modulation, support 188 or

204 format, and must include at least one PCR.

pcr

ratek _sdk_2\bintbin\Release»app_stream file "D:‘\atsc-cea-708-dtvcc-and-cea-608.ts

3. app_stream udp udp://XXX.XXX.XXX.XxX:yyyy use UDP-MPEGTS%as\ythe

source.

Awatek adk_2Vbin\bin\Release=app stream udp udp://127.0.0.1:5004 pcr

4. app_stream rtp rtp://Xxx.Xxx.Xxx.Xxx:yyyy use RTP-MPEGTS as the source.
An example of URL format is rtp://127.000.1:1284.,In the front xxx is the
standardIP location, yyyy is port, and the follewing options can be used as

the test source for the corresponding VLC settings.

D:\SDK\Release'vatek_sdk_2\bin\bin\Release»app_stream rtp rtp://127.0.0.1:5004 pcr

& FRUERE _ %
— . o EiiEiL ?
SREER S CRBO 5 R = #EEsE B @)
ey - BRI E
BIEEE FEEY S AT ERTH
SRR LU T3 A R R R AR -

D\atsc-cea-708-divecc-and-cea-608.ts I o o ] -
w—TER%
b setg B L ERTHE - FERRRTEEE =4 AR R ©
[ SR A SRR B R AR L R L ERTHE - PR L R TR AT
BIEE...
ErERTHE *E M A
=2 LT TP
ME-WMSF MIMSH)
RTSP
HETP fMPEG Transport Stream |
ELF Audio/Vadeo Frolile —
I TDF (legacy) | LI
() ERESEHEMD

EFE | HUEO

56

 COm 0



©
\M\I Vision Advance Technology

A BmEn ? X
E e
FEHYES A B A

+ RTF/TS B

This modnle outputs the transcoded stream to a network wia RTP.

IP

firhk 127.0.0.4]
Base port 5004 |3 Port
bt

5.2 app_broadcast Example Program ( Use for B $egies)
app_broadcast source code located in vatek_sdk_2/sample/app_broadcast,
this example completely demonstrates the relevant operationslow of controlling
the coding and broadcasting of B Series. Aftegoperation, the parameters will be
adjusted according to the setting to make the B 'Series device output Colorbar.
Please refer to the relevant implement ariginal file app_broadcast.c.
O When the device starts broadcasting, the following screen will appear.

QO usbstream — [status : data\Bitrate : current Bitrate] - Bitrate indicates

normal operation.
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5.3 Check Log with VATek Device

When developing the device, you can connect the device LOG to check if it is

www VATek com o

normal.The following figure is the mainboard diagram of our device. We provide UART

interface to connect the device LOG. As long as you connect J4 (TX, RX, GND), if the

device is successfully connected, the LOG of the following figure will be displayed.

CN1 +5V-IN

J3 USB

J9 Share Port

J7 J6 J2
E E Y Hﬂﬂﬂﬁﬁﬂ_____ & T
Ul = 90mm
J9 A3 E !
% ® ® A
1

] TR N

74 |35

UART | I12C Jie JTAG 501UART

Ex_MCU_IF
130mm !

UART

3P3VCC
o]
R48 R49
4 TKIS% NC/4.TK/5%
R0402 RO402
UART_T 3

UART_TX

UART_RX >

UART_RX 3

; AT ERbER_1x3
J4

® The part of the red color box indivated if the additienal function of the device is
turned on, such as status light and custemized USB ID.

[0o6OA66T :maln

[006008152 :maln

[00000169:mailn

] - initializing units [transform service]...

1 -

] -

] -
] -

start [chip] unit...
[a3]

found chip_1id :
pll
output
mod

¢ 384 MHz
: 384 MHz
: 96 MHz

start [memory] unit...

memory ip :

- [system

- [highspeed

- [mempool

- [REMUX

- [MODULATOR
storage initial :

storage sections : @

section -
section -
section
chq:cmﬁlq:
disable r2 extend R
- enable dac extend

[a7b60020:00001600]
[a7b60o :00001000]

- [a7bb0040:00001000]
[200507]

R

- disable status led
- disable usb customized 1id

- disable usb customized qtllnq
start [rimwxer_rZ] unit.

check peripheral [lmeXel IZ] :

start [usb_device] unit

default usb - [2c42:103
[00000002:2c42:1031] -
units initialization

usb device 1p :

:VAT-Device]

:00100000:00000001] :
: 00004000
1 0BOBOO
100400000 : ! H
1 00anne00 : 90911004]

00002] :

[support:0]
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® The red boxes are the calibration parameter, R2 table, chip model, service and
firmware version in order.

[0POOO181:service ] - iniltlalizing core service [transform service]...
calibration reset default
calibration - - -
-0 -1

r2 chip_ud :

r2 hw_rule : [I-94:0-83:IMAGE-00:PHASE-04]

r2 tune table mode :
Ttunction ftlags : [0-00000001:1-00000
[00: 79000] [0-04:83:00: 3 H
[01: 135000] [0-04:83:00:
[@2: 255000] [0-04:83:
[03: 435000] [0-04:83:
[04: 495000] [0-04:83:
[05: 598000] [0-04:83:
[06: 646000] [0-04:83:
[07: 695000] [0-04:83:
[@8: 750000] [0-04:83:
[09: 808000] [0-04:83:00:
[10: 900000] [0-04:83:00:04:3093:

- [11: 950000] - [0-04:83:00:04:30a3:0c]

[0000020d:main [transform service] ready - commands

[status :select] - wailtcmd

[errcode :uint32] - OxEEEEEE00

Lchip_module :select] - a3

[hal_service :select] - transform

[version runt32] - OxP2050211

[peripheral_en :flags ] - 9x/1000102

[ input_support :flags ] - 0x00370007

[output_support :flags ] - Ox0000ffO3

category [system cmds]

- [BASE_CMD_REBOOT :00000100] : [00000002:00022efc]

- [BASE CMD_REBOOT RESCURE :00000200] : [00000002:00022128]

- [BASE CMD CALIBRATION SAVE :20000000] : [00000004:00022154]

[¢]
[¢]
[¢]
[¢]
H)
H)
[¢]
[¢]
[¢]
[¢]

e L W W W U P W T e W By
T N iy

oo oooDooooo

® |[f there is no problem with the device,, it i displayed to the end.

[00000258 :main ] - [transform service] running...
category [rfmixer r2]
- [RFMIXER_CMD_START :00001000] : [0O0OOOO6:00022cbd]
- [RFMIXER CMD_STOP :00002000] : [00OOOO06:00022e18]
[000O0272:maln ] - [transform service] running...
category [transform_cmds]

- [TR_START 100000001 ]

- [TR_START_SINE 100000004 ]

- [TR_START_TEST :00000008]

- [TR_STOP :00000002]
[0000029a:main ] - [transform service] running...
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® After the device starts broadcasting, you can see if the set value of modulation
is successful in the red box.

[00PEOA29a:maln ] - [transform service] running...
hal raise : [00PPR60O:00EO1000:12:transform service]
current r2 rule item -
r2 calibration enable [calibration]
start r2 mixer : - [I-04:0-83:IMG-00:PHASE-04:PA-3043:GPI0-15]
hal raise : [00PPR600:00000001:0:transform service]
[001de3af:service ] transform start : [broadcast]
transform broadcast -
- broadcast source :
[mode :select] - passthrough
[usb flags :flags ] - 0x00000000
[pcrmode :select] - disable
- filter
ts stream take all
- broadcast modulator : 1isdb t
[type :select] - isdb t
[bandwidth symbolrate:uwnt32] - 6
[ifmode :select] - 1g offset
[1ffreq offset ruint32] 143
[dac gain :uint32] - ©
[constellation :select] - gam 64
[fft :select] fft 8k
[guardinterval :select] - gi 1 16
[coderate :select] - cr 56
[timeinterleaved :select] - mode_ 3
[1sdb t flags :flags ] - 0x00000000
mux playload enable : ["rawtable"]
no register table
dac gain - [0x02025555]
scl 0 - [0x003aa299]
scl 1 - [0x000ccod2]
scl 2 - [0x00000377]
fft_8k - [0x00000630]
output config - [isdb t:usb:0]
pid filter - disable
stream config - [usb:1048576:0]
muxer slice config -
service start -

® This LOG will be displayed wWhemthe device is in progress (in case of abnormal

LOG, please contactius toxhelp find out the issue).

[001dedb8:service ] - transform start finish :
transform status changed - [walt_source]
transform status changed - [broadcast]

source ush prepare - [passthrough:1394]
source ush start -
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6 System Debugging Function

If the error code pops out when using the device, please mainly refer to the following

chart.
Error Code Issue
-1 unknown fail :%
-2 function not supported \< >
S
-3 parameter set not supported

-4 buffer limited overflow Q
-5 can not call at this device status & Q

-6 send command to device fall system api fail
P y ]
b

-7 wait operation timeou

-8 system is USQ
W
-9 deva

-10 at not current

N
-1\ memory alloc fail or overflow

\\?
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