UT2000/3000 Series Digital Storage Oscilloscopes RS232 Interface Description
1) UT2000/3000 Series DSOSerial transmission software flow chart
1. Waveform transfer process

2. Remote control flow

Note: The serial port initialization parameter, waveform data format and key codes, see the following section describes
2) UT2000/3000 Series DSO Serial transmission parameters description
1. Serial port initialization
Configure serial port parameters
· baud rate: 4800bps (Only one baud rate)
· parity bit: none
· Data bits: 8
· Stop bit: 1
2. Host computer to send commands to the oscilloscope
Host of two types of orders, one is to ask the oscilloscope waveform data upload command; the other is the work of the state of the command control oscilloscope, equivalent to control the oscilloscope on the keyboard.
· transfer data command: WAVE_TRANSFER (This command is defined in DSOkey.h)
· keyboard commands: each key corresponds to the function, see the header file "DSOkey.h", during the second development time, this header file is included in the construction project can be called directly
3. Waveform data format
When the host computer to send data transfer command to the oscilloscope, the oscilloscope will immediately send the waveform data, data length: 2500 Bytes, or 10000 Bytes.
Oscilloscope uploaded data contains two parts: the first header, said the wave of the various states to receive information, in part by the 69 bytes; second part is the waveform data from the 2500 bytes.
Packet header format:
	Serial number
	1
	2
	3
	4
	5

	Byte count
	1
	1
	1
	1
	1

	Explanation
	Baotou
	Baotou
	Channel type
	Reservation
	Reservation

	Content
	0x55
	0xAA
	1 that only channel 1; 2 that only channel 2; 3 that channels 1 and 2
	---
	----


6 to 32 bytes is the channel 1 status parameters:
	Serial number
	6
	7
	8~9
	10
	11
	12
	13

	Byte count
	1
	1
	2
	1
	1
	1
	1

	Explanation
	Vertical deflection coefficient
	Displacement voltage
	Reservation
	RP
	Scan Time Base
	Trigger horizontal position
	AC and DC coupling

	Content
	With the number 0 to 10, said 0 2mV, 1 that 5mV, 2 said 10mV, and so on
	Show that the oscilloscope CH1 cursor position (range 0 to 255)
	
	0 means no inverse; 1 for RP
	With the number 2 to 32, said two said 5ns, 1 said 10ns, 2 said 20ns, and so on
	That the level of the oscilloscope cursor position (range 0 to 255)
	0 DC; 1, said AC; 2 that ground

	Serial number
	14
	15
	16
	17~18
	19
	20
	21~37

	Byte count
	1
	1
	1
	2
	1
	1
	17

	Explanation
	Reservation
	Reservation
	Bandwidth limit
	Reservation
	With or without interpolation
	Multiple probe
	Reservation

	Content
	
	
	0 Not used; 1 that the use of
	
	1 indicated interpolation; 0 means no interpolation
	
	


38 to 68 bytes is the channel 2 state parameters:
	Serial number
	38
	39
	40~41
	42
	43
	44
	45

	Byte count
	1
	1
	2
	1
	1
	1
	1

	Explanation
	Vertical deflection coefficient
	Displacement voltage
	Reservation
	RP
	Scan Time Base
	Trigger horizontal position
	AC and DC coupling

	Content
	With the number 0 to 10, said 0 2mV, 1 that 5mV, 2 said 10mV, and so on
	Show that the oscilloscope CH1 cursor position (range 0 to 255)
	
	0 means no inverse; 1 for RP
	With the number 2 to 32, said two said 5ns, 1 said 10ns, 2 said 20ns, and so on
	That the level of the oscilloscope cursor position (range 0 to 255)
	0 DC; 1, said AC; 2 that ground

	Serial number
	46
	47
	48
	49~50
	51
	52
	53~69

	Byte count
	1
	1
	1
	2
	1
	1
	17

	Explanation
	Reservation
	Reservation
	Bandwidth limit
	Reservation
	With or without interpolation
	Multiple probe
	Reservation

	Content
	
	
	0 Not used; 1 that the use of
	
	1 indicated interpolation; 0 means no interpolation
	
	


Data processing (for Channel 1 as an example):
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Lateral cell interface of 10 and 25 points / cell, a total of 250 points; vertical 8 cell, is 25 points / cell, a total of 200 points
buffer1[] = {

// Baotou State District:
AA 55 01 01 01 // (Only channel 1 open)
// Channel 1 status area:
07 //( 500mV voltage coefficient of vertical files)

7E// (Displacement voltage, screen vertical center)
E1

0E 

00//(RP-off)
10//(Scan-based file 200us)
7D //(Trigger point horizontal position, the level of the central screen)
00//( AC and DC coupling to DC coupling) 

00 

00

00//(Bandwidth limitations, closed)
00

00

00//( No interpolation) 

00//( Multiples of 1 × probe) 

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

// Channel 2 status area:
01 7E F7 0E 00 10 7D 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

// Data area:
// Calculate the voltage between two points: for example, a point value of 82, with a value of 81 adjacent points, these two voltage values (82-81) * (500/25) = 20mV, 500 of the vertical voltage profile for the current coefficient, 25 for each grid points. Any horizontal interval between adjacent two points: 200/25 = 8us, including 200 for the current scan-based file 200us, 25 for each grid points.
81 81 81 81 82 81 81 82 81 81 81 82 81 80 81 80 81 81 80 81 81 81 82 81 81 81 81 82 82 81 81 80 81 81 81 81 82 81 81 81 82 82 80 81 81 81 81 81 81 81 80 82 80 81 81 81 82 80 81 81 81 81 80 81 81 80 81 81 81 81 81 81 81 80 81 82 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 80 80 81 81 81 81 81 81 81 82 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 82 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 82 82 81 82 81 81 80 81 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 81 82 81 80 81 81 81 81 81 82 81 81 81 81 81 81 80 82 81 81 81 81 81 81 81 81 82 80 81 81 81 81 80 81 81 81 82 81 81 80 81 81 82 82 81 81 81 80 81 81 81 82 80 81 81 81 81 80 81 81 81 81 81 82 81 81 81 82 81 81 81 81 82 82 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 81 81 80 81 81 82 81 81 81 81 80 81 81 81 81 81 81 81 81 81 80 82 81 81 81 80 80 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 82 81 82 82 81 82 81 81 80 80 81 81 80 81 81 81 81 80 81 82 81 81 81 81 81 81 81 81 81 82 82 81 81 81 80 81 81 82 81 81 81 81 80 81 81 80 80 81 81 81 80 80 80 82 81 81 81 81 81 81 81 81 80 81 80 81 81 82 81 81 81 81 81 81 81 80 81 81 81 81 81 81 80 81 81 81 81 81 80 81 82 81 81 81 82 81 80 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 80 81 82 81 82 81 81 81 82 81 81 82 81 80 81 80 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 82 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 80 82 81 81 82 80 81 81 80 81 81 82 81 81 81 81 81 82 80 81 81 82 81 81 81 81 80 81 80 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 80 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 81 80 81 81 81 81 80 81 81 81 80 80 80 81 81 80 81 81 81 81 81 81 81 80 81 81 82 82 81 81 81 81 81 81 82 81 80 81 81 80 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 80 81 81 80 81 80 81 82 81 81 81 81 81 81 80 81 82 81 81 80 81 80 81 81 81 81 80 81 81 82 81 81 81 81 81 81 81 82 81 81 81 81 81 82 81 81 81 81 81 81 81 80 81 82 81 81 81 81 81 81 80 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 82 81 80 81 81 80 81 81 80 81 81 80 82 81 80 80 82 81 81 81 81 81 80 80 81 80 81 81 80 81 81 81 81 81 82 81 81 81 81 80 81 80 82 81 80 81 81 81 81 82 81 81 81 81 81 81 81 81 80 81 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 80 81 81 80 81 81 81 81 81 82 81 81 81 81 80 81 81 81 81 81 81 81 82 81 82 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 81 81 81 80 80 81 82 81 81 81 81 81 81 81 82 81 82 81 81 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 80 82 80 81 81 81 80 81 81 80 81 81 82 81 81 81 80 81 81 81 81 81 81 82 82 81 80 81 82 82 81 81 81 81 81 80 81 81 80 81 80 81 80 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 81 81 81 80 81 81 81 81 81 82 81 82 81 81 81 81 80 81 81 81 81 81 81 81 81 81 82 81 82 82 81 81 81 81 81 81 81 81 82 81 81 80 81 81 81 81 82 81 81 81 81 81 82 81 81 82 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 80 81 81 81 81 81 81 81 81 81 80 80 81 81 81 81 81 82 80 81 81 80 80 80 81 81 82 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 81 80 81 81 81 81 81 81 82 81 81 81 81 82 81 81 81 81 80 81 81 81 80 80 80 81 81 81 81 81 81 80 81 81 81 82 81 81 81 81 81 81 80 80 81 81 80 81 81 81 82 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 80 81 81 80 81 81 80 80 81 81 81 81 82 80 81 82 81 82 81 81 81 81 81 81 82 81 81 81 81 82 80 81 81 81 81 81 80 81 82 81 81 81 81 81 81 82 81 81 81 81 81 81 81 82 81 81 80 81 80 81 81 81 81 81 81 81 81 82 80 81 80 81 81 81 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 80 82 82 81 81 80 81 81 81 81 80 81 81 82 82 81 81 81 81 81 81 81 81 81 80 82 81 82 81 81 81 81 80 81 81 80 81 81 81 80 81 81 81 81 82 80 82 81 82 81 81 81 81 80 80 81 80 81 81 81 81 81 80 81 81 81 80 81 81 81 81 81 80 81 81 81 81 81 81 80 81 81 81 82 80 81 81 81 81 81 82 80 81 81 81 80 82 81 81 80 81 81 81 81 81 81 81 81 81 81 80 82 81 81 81 81 82 81 81 81 81 81 81 81 81 81 82 81 81 80 81 81 81 81 80 81 81 81 81 81 81 81 81 80 81 80 82 82 81 81 81 81 81 81 82 81 81 81 81 81 80 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 80 82 81 81 81 81 81 81 81 81 80 81 80 81 80 81 80 81 80 81 81 81 81 81 81 81 81 80 81 81 82 81 81 80 81 81 81 80 81 80 81 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 80 81 81 81 82 81 81 80 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 80 81 81 81 80 81 80 81 80 81 81 81 81 80 81 81 81 81 81 81 82 81 81 81 81 81 80 81 81 80 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 81 81 81 81 80 81 81 81 81 81 82 80 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 80 81 81 80 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 81 80 81 81 82 82 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 82 81 81 80 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 80 80 81 80 81 81 81 81 81 81 81 81 82 81 81 80 81 81 81 81 81 80 81 81 81 81 80 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 82 81 81 81 82 81 80 81 81 81 81 81 81 81 81 81 82 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 80 81 81 81 81 81 81 80 81 81 81 80 81 80 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 81 82 81 81 81 81 81 80 80 81 80 81 81 81 81 80 81 81 81 81 81 80 80 80 81 81 81 81 81 81 81 81 81 82 81 81 82 82 81 82 81 80 81 81 81 81 81 81 81 81 80 82 81 81 81 81 81 81 81 81 81 80 82 81 82 81 80 81 81 82 81 81 81 81 81 81 81 81 81 80 81 81 81 81 81 82 82 81 81 81 80 81 82 80 81 81 81 80 81 81 81 81 81 81 81 82 81 81 82 81 81 81 81 80 81 81 81 81 81 81 81 81 80 81 80 81 81 81 81 80 81 81 81 81 81 81 81 81 81 80 81 81 80 81 81 81 81 82 81 80 81 81 81 80 82 81 81 81 80 81 81 81 81 81 81 81 82 81 81 81 81 81 80 81 81 81 81 81 80 82 81 81 81 81 81 81 81 81 81 80 82 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 80 81 81 82 81 80 81 81 81 81 81 80 81 81 81 81 81 81 81 81 81 81 81 81 82 80 82 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 80 81 81 82 80 80 81 81 81 81 81 81 81 80 81 81 81 81 81 81 81 80 80 81 81 81 81 81 82 80 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 80 81 81 81 80 81 81 81 81 81 81 82 81 81 81 81 81 82 81 82 81 81 81 81 82 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 80 81 81 81 81 80 81 82 81 81 81 82 81 81 81 81 81 81 81 80 81 81 81 81 81 82 80 82 81 81 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 80 81 82 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 82 81 81 80 82 81 81 80 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 82 81 81 81 80 81 81 81 81 81 81 81 82 81 81 81 81 81 81 81 81 81 80 81 82 81 81 82 81 81 81 81 81 81 82 80 80 81 81 81 81 81 81 81 81 81 82 81 81 82 80 81 81 82 81 81 81 82 81 80 81 81 82 81 80 80 81 81 81 81 81 81 81 81 }

Probe ratio:
For example, the current probe multiple of 10 ×, the corresponding value is 1, the vertical voltage received 2mV/div file corresponding coefficient is 0, the actual vertical profile coefficient of the corresponding voltage value: 0 + ProbeNum [1] = 3, the actual coefficient of the vertical voltage profile 20mV/div.
	Voltage profile
	2mV/div
	5mV/div
	10mV/div
	20mV/div
	50mV/div
	……

	Corresponding value
	0
	1
	2
	3
	4
	……

	Multiple probe
	×1
	×10
	×100
	×1000
	
	

	Corresponding value
	0
	1
	2
	3
	
	

	Time base file
	5ns/div
	10ns/div
	20ns/div
	50ns/div
	100ns/div
	……

	Corresponding value
	2
	3
	4
	5
	6
	……


The following procedure for the solution of the above data packet processing:
#define STARTLEN 69

unsigned short ProbeNum[4]={0,3,6,9};



probe = buff1[19];// Multiple probe


voltdiv = buff1[5] + ProbeNum[probe]; // Coefficient of the actual voltage profile = Received voltage profile coefficient + Multiples of the corresponding value of the probe to expand


position = 128 - buff1[6] - 2; // Displacement voltage


random_addr = buff1[7] + (buff1[8] << 8);  // Random starting position


convert_s = buff1[9];



timediv = buff1[10] - 5; // File corresponds to the value of the actual time base = Received the corresponding value when the base file - 5



horizon_p = buff1[11] - 125;  // Trigger horizontal position


rate_for_wave = (horizon_p + 125) / 250;   // Wave ratio of the starting position



dc_ac_s = buff1[12];




bandlimit_s = buff1[15];

// The length of data in two randomly under 10,000, the other to 2500. In real time, because the first collection for the 2500, as the screen shows only 250 points, so we need to pump points. Most of the stalls of the pumping of 10 points Draw 1, part of the stall as storage depth of 2,500 points is not enough, need special treatment, as shown in the following procedures: samp_num1 points for the pumping



if (timediv < 1)  // Random



{





switch (timediv) // Numerical calculation of time interval




{






case -3:
  //5ns






samp_num1 = 2;






break;






case -2:
  //10ns






samp_num1 = 4;






break;






case -1:
  //20ns






samp_num1 = 8;






break;






case 0:
  //50ns






samp_num1 = 20;






break;






default:






break;





}





if (insert == 1)   // Interpolation conditions





save_sample = samp_num1 = 1;




}




else if (timediv > 0 && timediv <19) // Real time



{





if (mode == 1) // Single




{






if (timediv == 1)

//100ns






samp_num1 = 2;






else if (timediv == 2)
 //200ns






samp_num1 = 4;






else  //500ns~50mS







samp_num1 = 10;





}





if (mode == 2)    // Dual Channel




{






if (timediv == 1)

//100ns






samp_num1 = 1;






else if (timediv == 2)
 //200ns






samp_num1 = 2;






else if (timediv == 3)
 //500ns






samp_num1 = 5;






else  //1uS~50mS







samp_num1 = 10;





}




}




else //if (timediv > 18)  //scan




{





samp_num1 = 5;




}

total_dot = lenth / samp_num; // Display waveform points = Wave length / Pumping Points



if (timediv < 1)




{





for (i=0; i< total_dot; i++)






wave1[i] = (char)(buff1[STARTLEN+i*samp_num1+ random_addr] - 128);




}




else if (timediv > 0)




{





for (i=0; i< total_dot; i++)

// Waveform data processing STARTLEN 69, because the data area before the 69 bytes header and two-channel state, so the data area starting from the first 70 data; increase the number 3 is due to be bad the first 3 numbers; by 128 to allow the waveform displayed in the screen





wave1[i] = (char)(buff1[STARTLEN+i*samp_num1+3] - 128);





}

Serial port initialization (open serial port, set the baud rate, stop bits, parity bit, data bits)





Successful?





Send wave transmission command





Received waveform data





Return





Serial port initialization (open serial port, set the baud rate, stop bits, parity bit, data bits)





Successful?





Send remote control key code





Channel 1 voltage shift, the most on top corresponds to values: 226, most below are: 26, the current value is the middle value: 126





Return





Trigger horizontal position, the corresponding value of the left: 0, far right are: 250, current value is the middle value: 125





Channel 1 voltage profile





Time base file





Channel 2 Voltage profile
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