MU-GAX-48G ANALYZER UART CMD 
V1.03
 UART setting
	Baud Rate:
	115200 bps

	Data bits:
	8 bits

	Parity:
	None

	Stop bits:
	1 bit

	Flow control:
	None


Command format(protocol)
	
	header
	length
	Group address
	Device address
	keyword
	data
	chksum


	value
	AA (from PC to device)/AB
(from device to PC)
	DEVICE
ID(see note1)
	Byte number except header
	See note2
	See note2
	See table 2
	
	

	Byte number
	1
	2
	2 
	1
	1
	2(lower byte first)
	
	1


Note:
1. The device ID for signal analyzer is 0x0001.
2. Each device can be assigned a separate address. Address includes two bytes. Available group address and device are from 0x01 to 0xfe. If the address is 0x0000, that means this device has not been assigned with address.  0x0000 is the broadcast address. When computer send command with the address 0x0000, all devices will receive and execute the command. 0xffff is another broadcast address. All device need to receive and execute the command with address 0xffff but do not feed back any data to computer.
The device address can be shown in the OSD menu on the OLED panel. 
XX:01H~FEH
YY:01H~FEH
	Group address
	Device address
	description

	00H
	FFH
	Invalid (reserved)

	XXH
	FFH
	Broadcast command to all the devices with the group address xxH(Device will not feedback any message to the controller)


	FFH
	FFH
	Broadcast to all devices (No feedback from device)

	00H
	00H
	Broadcast address. (With feedback from device)

	XXH
	00H
	Broadcast to devices with the group address XXH.(with feedback from devcie)

	FFH
	00H
	Invalid (reserved)

	00H
	XXH
	Invalid (reserved)

	FFH
	XXH
	Invalid (reserved)

	XXH
	YYH
	Send command to the device with the address XX YY H. (With feedback from device)


Table-1
Command list:
	Keyword
	Function
	length
	description
	note

	80H
	Volume setting for analog audio out
	1BYTE
	Table 4
	

	81H
	Standby setting for  the input port
	1BYTE
	Table 5
	

	85H
	Set HDCP
	1BYTE
	Table 37
	

	96H
	Set the video data monitor setting
	7BYTE
	Table 22
	

	9DH
	Save Current CRC Checksum
	
	
	

	7801H
	Address setting
	2BYTE
	Table 16
	

	7802H
	Reset all settings
	1BYTE
	
	

	7803H
	Fan control
	
	Table 41
	

	7804H
	VU Meter Setting
	1BYTE
	Table 42
	

	7850H
	Set RX EDID
Index
	1BYTE
	Table 6
	

	7851H
	Download User EDID data
	257BYTE
	Table 7
	

	7852H
	Set the “USER EDID” name
	16BYTE
	Table35
	

	7878H
	Download SPI FLASH data
	260BYTE
	Table 17
	

	7879H
	Baud reate setting
	3BYTE
	Table 24
	

	
	
	
	
	

	

	8080H
	Read volume of analog audio out
	
	
	MCU will feedback message based on table 4

	8081H
	Read Standby mode
	
	
	MCU will feedback message based on table5

	8085H
	Read HDCP Setting State
	
	
	MCU will feedback message based on Table 37

	8090H
	Read signal info
	
	
	MCU will feedback message based on table8

	8091H
	Read TIMING
	
	
	MCU will feedback message based on table9

	8092H
	Read signal package info
	1BYTE
	Refer to table 10
	MCU will feedback message based on table11

	8094H
	Read signal info2 
	
	
	MCU will feedback message based on table40

	8096H
	Read signal monitoring data
	
	
	MCU will feedback message based on table23

	8097H
	Read pixel RGB data
	4BYTE
	Refer to table 29
	MCU will feedback message based on table30

	809AH
	Read signal monitoring status
	
	
	MCU will feedback message based on table31

	809BH
	Read Metadata(DolbyVision)
	
	
	MCU will feedback message based on table32

	809CH
	Read Input VU Meter Status
	
	
	MCU will feedback message based on table33

	809eH
	Read Current Input CRC Checksum
	
	
	MCU will feedback message based on table34

	809fH
	Read status of signal
	
	
	MCU will feedback message based on table21

	80a1H
	Read audio frequency state
	1BYTE
	Parameter refer to table 38
	

	80a2H
	Read audio Channel Status
	
	
	MCU will feedback message based on table39

	B840H
	Read LED State(only bulid in command)
	
	
	Device will reply as table 43

	
	
	
	
	

	F801H
	Read device address 
	0BYTE
	
	MCU will feedback message based on table16

	F803H
	Read Fan state
	
	
	Device will reply as table-41

	F804H
	Read VU Meter enable/disable state
	
	
	Device will reply as table-42

	F850H
	Read RX EDID Index
	
	
	MCU will feedback message based on table6

	F851H
	Read RX EDIDdata
	1BYTE
	Parameter refer to table 6
	MCU will feedback message based on table15

	F852H
	Read “USER EDID” name
	1BYTE
	Parameter refer to table 36
	MCU will feedback message based on table35

	F854H
	Get the EDID infomation
	
	
	MCU will feedback string with ASCII.

Start flag”>>0#”
End flag”<<0@”

	F858H
	Read firmware version info
	1BYTE
	Table 25
	MCU will feedback message based on table26

	
	
	
	
	

	FFFFH
	Feedback from analyzer
	3BYTE
	Table 15
	Please refer to Note (2)


Table 2
Note:
(1) The keyword, which is less than 0x8000, is for setting. The keyword greater than 0x8000 is for status reading
Note:
(2) When PC send setting command (less than 0x8000) to device, device will reply with FFFFH at the position of keyword. After the keyword, there are 3 parameters. The first is the low byte of the keyword which is sent from PC to device, the second is the high byte of keyword, the third is the status related to the command(please refer to the table-3 below).  

Here is the example: When PC send command  AA 01 00 06 00 00 00 80 00 04 CB( keyword 0080 to set volume) The device will reply : AB 01 00 08 00 00 00 FF FF 80 00(80 00 are keyword)  00(00 means executed correctly)  CE (checksum)
	parameter
	Description
	Note

	1
	Keyword low byte
	

	2
	Keyword high byte
	

	3
	Result of command 
	0-Command was excuted correctly
1-Checksum error
2-Wrong command
3-Command not excuted correctly
4-Command is invalid in current mode
5-Device address error



Table 3
	parameter
	Description
	Note

	1
	Volume
	0~8


Table 4
	parameter
	Description
	Note

	1
	Input standby
	0- Normal
1- Standby


Table 5
	parameter
	Description
	Note

	1
	RX EDID INDEX
	0- FRL48G_8K_2CH_HDR_DSC

1- FRL48G_8K_2CH_HDR

2- FRL40G_8K_2CH_HDR

3- 4K60HZ_2CH
4- 4K60HZ(Y420)_2CH
5- 4K30HZ_2CH
6- 1080P-2CH
7- USER1
8- USER2
9- USER3
10- USER4
11- USER5
12- USER6
13- USER7
14- USER8
15- USER9
16- USER10


Table 6
	parameter
	Description
	Note

	1
	USER EDID INDEX
	0~9

	2-257
	EDID data
	


Table 7
	parameter
	Description
	Note

	1
	ColorSpace
	0- RGB444
1- YUV422
2- YUV444
3- YUV420

	2
	ColorDepth
	0- 24BIT
1- 30BIT
2- 36BIT
3- 48BIT

	3
	HDCP 
	0- No Encrypted
1- HDCP V1.X
2- HDCP V2.2

	4
	HDMI/DVI
	0- DVI
1- HDMI
2- FRL 1(3L3G)

3- FRL 2(3L6G)

4- FRL 3(4L6G)

5- FRL 4(4L8G)

6- FRL 5(4L10G)

	5
	Audio Sample rate
	0- unvalid
1- 32K
2- 44.1K
3- 48K
4- 88K
5- 96K
6- 176K
7- 192K


	6
	Audio bits
	0- unvalid
1- 16BIT
2- 20BIT
3- 24BIT


	7
	Audio channel
	0- unvalid
1- 2CH
2- 3CH
3- 4CH
4- 5CH
5- 6CH
6- 7CH
7- 8CH


	8
	Audio type
	0- unvalid
1- PCM
2- AC3
3- MPEG1
4- MP3
5- MPEG2
6- AAC
7- DTS
8- ATRAC
9- ONEBITAUDIO
10- DOLBYDIGTIAL
11- DTSHD
12- MAT
13- DST
14- WMAPRO

	9
	3D mode
	0-2D signal
1-3D(FRAME_PACKING)
2-3D（TOP AND BOTTOM）
3-3D（SIDE BY SIDE）

	10
	Pixel Repetition
	0-1x
1-2x
2-3x
3-4x

	11
	Colorimetry
	0- "",

1- "(Adobe)",

2- "(ITU-R BT.2020)",

3- "(SMPTE 170M)",

4- "(ITU-R BT.709)",

5- "(xvYCC601)",

6- "(xvYCC709)",

7- "(sYCC601)",

8- "(Adobe YCC601)",

9- "(Limited Range)",

10- "(Full Range)",

	12
	HDR 
	0-INVALID,

1-PRESENT,

2-HDR10,

3-HDRLG

	13
	DolbyVision
	0- INVALID
1- Standard DV

2- Low-Latency


Table 8
	parameter
	Description
	Note

	1
	release
	0

	2
	CLK (Low byte first)

	CLK=PIXEL CLK/10000, PIXEL CLK

	3
	
	

	4
	
	

	5
	General Flag
	Bit0-interlacing,1-interlace 0-progressive
Bit1-HPolarity ,1-Positive 0-Negative
Bit2-VPolarity ,1-Positive 0-Negative


	6
	HACTIVE low byte
	

	7
	HACTIVE high byte
	

	8
	HBANK low byte
	

	9
	HBANK high byte
	

	10
	HFRONT PORCH low byte
	

	11
	HFRONT PORCH high byte
	

	12
	HSYNC TIME low byte
	

	13
	HSYNC TIME high byte
	

	14
	VACTIVE  low byte
	

	15
	VACTIVE  high byte
	

	16
	VBANK low byte
	

	17
	VBANK high byte
	

	18
	VFRONT PORCH low byte
	

	19
	VFRONT PORCH high byte
	

	20
	VSYNC TIME  low byte
	

	21
	VSYNC TIME high byte
	


Table 9
	parameter
	Description
	Note

	1
	Message INDEX
	ACR_PKT=0X01,

GCP_PKT=0X03,

 ACP_PKT=0X4,  

 ISRC1_PKT,

 ISRC2_PKT,

 GAMUT_PKT=0XA,

 VS_INF=0X81,

 AVI_INF,

 SPD_INF,

 AUDIO_INF,

 MPEG_INF,

   DRM_INF=0X87,


Table 10
	parameter
	Description
	Note

	1
	Message INDEX
	0- AVI INFO
1- AUDIO INFO

	？？？
	data
	Length is based on different package


Table 11
	parameter
	Description
	Note

	1
	EDID INDEX
	

	2-257
	EDID data
	


	parameter
	Description
	Note

	1
	Group address
	01H~FEH
When delete address, the group address and device address will be both set to 0，

	2
	Device address
	


Table 16
	parameter
	Description
	Note

	1
	0x00
	Low byte

	2
	0x01
	High byte


Table 20
	parameter
	Description
	Note

	1
	Status of input signal
	0- No Signal
1- Vaild Signal


Table 21
	parameter
	Description
	Note

	1
	Time slot unit
	0- second
1- miinute

	2
	Time slot value
	1~255

	3
	Triggle mode
	0- By frame difference and loss of signal

1- Loss of signal only

	4
	Start date
	

	5
	Start hour
	

	6
	Start minute
	

	7
	Start second
	


Table 22
	parameter
	Description
	Note

	1
	How many Bytes had recoded
	Refer to table 22

	2
	How many bit not used in the last recoded byte
	

	3
	Workting or not
	0- Working
1- Not working

	4
	Time unit
	Refer to table 22

	5
	Time for every slot
	Refer to table 22

	5
	Recode mode
	Refer to table 22

	6
	Start date
	

	7
	Start hour
	

	8
	Start minute
	

	10
	Start second
	

	11-266
	Recoded data
	Start from low bit of  lowest byte


Table 23
	parameter
	Description
	Note

	1
	Baudrate Low-Byte
	

	2
	Baudrate M-Byte
	

	3
	Baudrate H-Byte
	


Table 24
	parameter
	Description
	Note

	1
	Index of Component
	0x00-KEY MCU
0x01-MAIN MCU(SA MAIN)
0x02-TX MCU

0x09-RX MCU(SA HV)
0x10-MAIN FPGA(SA MAIN)
0x11-AUX FPGA( or multi-boot)(Only valid for new PCBA)

0x12-AUX2 FPGA

0x20-LAN MCU

0x21-AV MCU
0x22-DSP Module
0x30-Power Management board



Table 25
	parameter
	Description
	Note

	1
	Index of Component
	0x00-KEY MCU
0x01-MAIN MCU(SA MAIN)
0x02-TX MCU

0x09-RX MCU(SA HV)
0x10-MAIN FPGA(SA MAIN FPGA)
0x11-AUX FPGA( or multi-boot)(Only valid for new PCBA)

0x12-AUX2 FPGA

0x20-LAN MCU

0x21-AV MCU
0x22-DSP Module
0x30-Power Management board
0xff-all component

	2
	Version Major Number
	

	3
	Version Minor Number 1
	

	4
	Version Minor Number 2
	


Table 26
	parameter
	Description
	Note

	1
	Low byte of Voltage 
	The value of voltage is multiple with 100. VCC*100


	2
	High byte of Voltage
	


Table 27
	parameter
	Description
	Note

	1
	Read whether there is external 5V input
	0–  release
0- There is 5V input
1- There is no external 5V input


	2
	Charge pin detect
	0- release
1- Low
2- High
(Pin L: charging, Red LED on; Pin  H: Full  Green LED on .

While it is charging, red led is flashing)

	3
	Standby mode
	0- release
1- Standby off
2- Standby on

	Table 28


	parameter
	Description
	Note

	1
	Low byte of horizontal coordinate
	Coordinate value start from 1

	2
	High byte of horizontal coordinate
	

	3
	Low byte of vertical coordinate
	

	4
	High byte of vertical coordinate
	


Table 29
	parameter
	Description
	Note

	1
	Low byte of horizontal coordinate
	Coordinate value start from 1

	2
	High byte of horizontal coordinate
	

	3
	Low byte of vertical coordinate
	

	4
	High byte of vertical coordinate
	

	5
	R
	

	6
	G
	

	7
	B
	


Table 30
	parameter
	Description
	Note

	1
	Status of montoring  signal
	0- Not Stable
1- Stable


Table 31
	parameter
	Description
	Note

	1
	Present
	0- None

1- Present

	2~129
	Metadata(DolbyVision)
	


Table 32
	parameter
	Description
	Note

	1
	CH1 VU Meter
	0- <-60dB

1- -60dB~-54dB

2- -54dB~-48dB

3- -48dB~-42dB

4- -42dB~-35dB

5- -35dB~-28dB

6- -28dB~-24dB

7- -24dB~-21dB

8- -21dB~-18dB

9- -18dB~-15dB

10- -15dB~-12dB

11- -12dB~-9dB

12- -9dB~-6dB

13- -6dB~-3dB

14- -3dB~0dB

	2
	CH2 VU Meter
	

	3
	CH3 VU Meter
	

	4
	CH4 VU Meter
	

	5
	CH5 VU Meter
	

	6
	CH6 VU Meter
	

	7
	CH7 VU Meter
	

	8
	CH8 VU Meter
	


Table 33
	parameter
	Description
	Note

	1~192
	Checksum
	Every four Bytes represent a color bit checksum.
Example :BYTE1~BYTE4 are checksum of the Red channel bit0 


Table 34
	parameter
	Description
	Note

	1
	USER EDID INDEX
	0~9

	2-16
	EDID Name
	


Table 35
	parameter
	Description
	Note

	1
	USER EDID INDEX
	0~9


Table 36
	parameter
	Description
	Note

	1
	HDCP 
	0- AUTO(HDCP2.2+1.X Fallback)

1- HDCP1.X ONLY

2- HDCP2.2 ONLY

3- NO HDCP(Turn off HDCP decryption engine)


Table 37
	parameter
	Description
	Note

	1
	Channel sellect
	1-Channel 1
2- Channel 2

3- Channel 3

4- Channel 4

5- Channel 5

6- Channel 6

7- Channel 7

8- Channel 8



	
	
	


Table 38
	parameter
	Description
	Note

	1
	Channel Status valid
	0- invalid
1- valid

	2-6
	Channel status
	


Table 39
	Parameter（Low byte priority）
	Description
	Note

	1-2
	Video format
	

	3
	Color format
	0- YCbCr/4:2:2/ITU-R BT.601
1- xvYCC/4:2:2/ITU-R BT.601
2- YCbCr/4:4:4/ITU-R BT.601
3- xvYCC/4:4:4/ITU-R BT.601
4- YCbCr/4:2:2/ITU-R BT.709
5- xvYCC/4:2:2/ITU-R BT.709
6- YCbCr/4:4:4/ITU-R BT.709
7- xvYCC/4:4:4/ITU-R BT.709
8- sRGB /Full Range (Mode1)
9- SYSTEM_COLOR_UNUSED1
10- sRGB /Limited Range
11- SYSTEM_COLOR_UNUSED2
12- sRGB /Full Range (Mode2)
13- YCbCr/4:2:0/ITU-R BT.601
14- SYSTEM_COLOR_UNUSED3
15- YCbCr/4:2:0/ITU-R BT.709
16- YCbCr/4:2:0/ITU-R BT.2020
17- YCbCr/4:2:2/ITU-R BT.2020
18- YCbCr/4:4:4/ITU-R BT.2020
19- RGB  /ITU-R/BT.2020
20- ARGB8888 for OSD
21-EXTENDED RGB

22-EXTENDED 444

23-EXTENDED 422

24-EXTENDED 420

	4
	Deep color
	0-8Bit
1-10Bit

2-12Bit

	5
	HDR format
	0- SDR Luminance Range
1- HDR10 
2- HDR10 Perceptual Quantization (PQ) based on SMPTE ST 2084 
3- HLG Hybrid Log-Gamma (HLG) based on Rec. ITU-R BT.2100
4-Reserved

5-Reserved

6-Reserved

7-Reserved

8- HDR OFF
9- HDR10+
10- Dolby Vision
11- HDR Luminance Range
12-Invalid


	6
	DVI mode
	0- HDMI
1-DVI

	7
	FRL Rate
	0-FRL Disable(TMDS Mode)
1-3Gbps/3lane

2-6 Gbps/3lane

3- 6Gbps/4lane

4- 8Gbps/4lane

5- 10Gbps/4lane

6- 12Gbps/4lane



	8
	DSC mode
	0-DSC OFF
1-DSC ON

	9
	Is valid vfreq
	

	10-13
	Vfreq（Vfreq/1000Hz）
	If  (parameter8 ==1)
This parameter is valid else not.

Eg:EA20=59936   59936/1000=59.936Hz

	14
	Infoframe/ CC/Audio channel count
	0- Refer to Stream Header
1- 2CH

2- 3CH

3- 4CH

4- 5CH

5- 6CH

6- 7CH

7- 8CH

	15
	Infoframe/SF/Sampling Frequency
	0- Refer to stream header
1- 32KHz

2- 44.1KHz

3- 48KHz

4- 88.2KHz

5- 96KHz

6- 176.4KHz

7- 192KHz

	16
	Infoframe/SS/Sample Size
	0- Refer to Stream Header

1- 16Bit

2- 20Bit

3- 24Bit

	17
	Infoframe/CA/Channel Number
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	18
	Infoframe /LSV/Level shift
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Table 32 Audio InfoFrame Data Byte 5, Level Shift Value






	19
	Cbit/ Sampling Frequency
	0-
Refer to stream header

1-
32KHz

2-
44.1KHz

3-
48KHz

4-
88.2KHz

5-
96KHz

6-
176.4KHz
7-  192Khz

8-  64KHz

9-  128KHz

10- 256KHz

11- 352.8KHz

12- 384KHz

13- 512KHz

14- 705.6KHz

15- 768KHz

16- 1024KHz

17- 1411.2KHz

18- 1536KHz

	20
	Cbit/ Sample Size
	

	21
	Cbit/ data type
	0-PCM
1-NPCM

	22
	Audio  frequency ration
	

	23
	HDCP type
	0-No HDCP
1-HDCP1.x

2-HDCP2.x


Table 40
	parameter
	Description
	Note

	1
	Fan Speed
	0- OFF

1- LOW Speed

2- MIDDLE speed

3- HIGH speed


Example (to set 2-
MIDDLE speed): AA 01 00 06 00 00 00 03 78 02 D2 (D2 is checksum) 
Table-41
	parameter
	Description
	Note

	1
	VU Meter Enable or not
	0-Disable

1-Enable


Example (to set enable): AA 01 00 06 00 00 00 04 78 01 D2 (D2 is checksum) 
Table-42
	parameter
	Description
	Note

	1
	STATUS LED state
	0-remain(keep state as last time)

1-off

2-on

3-flash(4Hz)

	2
	FRL LED state
	0-remain

1-off

2-on

3-flash(4Hz)


Table-43
