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1. INTRODUCTION

This document describes the detailed host interface commands of the Mustek Digital Camera.

1.1 Purpose

This document specifies the communications interface between the host computer and the Digital Camera. This includes all camera commands, and data format between the host and cameras.

1.2 Scope

This document completely specifies the behavior of the product feature set and the concepts. Future changes to the design and/or future additional functionality to these products will be documented in future specifications.

1.3 Intended Audience

This document is intended for any individuals who are involved in the development of software and firmware of the Digital Camera product. This document is also intended to assist future software/firmware developers involved in the support of these products.

2. Camera Behavior In Terms Of Host Interface

2.1 Camera States

The camera is always in exactly one of the following modes.

· Camera mode

· Playback mode

If the camera isn’t connected to PC through RS-232 or USB, the user can toggle switch the mode by push the CAMERA/PLAYBACK button on the camera.

When the user connect DSC to PC through RS-232 or USB and launch Mustek S/W to communicate with the camera, all button operations except the power switch are ignored. To capture an image, the operator has to use the host software. If the camera detects both active USB and RS232 cable inserted, the camera deactivate RS232 and starts communicating though USB.

2.2 Hardware Protocol Information
Mustek DSC uses RS-232C as the basis for serial communication with the host. Mustek DSC supports the baud rates of 19200, 57600, and 115200 bits per second. The power-up default is 57600 bits per second. All data is transferred in 8 bit, no parity, 1 stop bit format.

2.3 Command Format

It’s always the host which issues commands. Host interface commands consist of 6 bytes of data. The first byte is always “0x55”. The second byte contains a command code (see section 5), and the last byte is always "0xAA". The other bytes contain parameter(s) for the commands, or zero.

Byte Offset
Host Command

0
0x55

1
Command

2
Parameter1 or 0

3
Parameter2 or 0

4
Parameter3 or 0

5
0xAA

The camera responds to the command received from the host with the same data and an additional byte 0xBB to ack command received. If the host can not receive data in normal sequence within predefined timeout interval, error handling will be implement by the host.

The following is the sample command :

Example : [ 55 01 00 00 00 AA]

( Time sequence (
PC Send :     55    01   00    00    00    AA

              ↘ ↗ ↘ ↗ ↘ ↗ ↘ ↗ ↘ ↗ ↘ ↗          ↗
DSC Send :      55    01    00    00    00    AA 

         BB

DSC send 6 byte (not include 0xBB), it means DSC receive the complete Command.

After DSC having completed the command, it send 0xBB to PC (for most command, except the change RS-232 baud rate command).

3. DATA FORMATS

The Mustek DSC supports both internal image storage and Compact Flash Card (CF-Card) storage.

3.1 Quality, Resolution, File Size, Frame

3.1.1 Image File

· Quality: Economic, Standard, and High quality.

· Resolution: 506x384 (Economic quality), 1012x768 (Standard and High quality).

· File Size: 48KB (Economic quality), 128KB (Standard quality), and 320KB (High quality).

3.1.2 Thumbnail of Image

· Resolution: 112x96.

· File Size: 4KB.

3.1.3 Video File

· Resolution: 112x96.

· File Size: 320KB.

· Frame: 64 frames.

3.1.4 Thumbnail of Video
· Resolution: 112x96.

· File Size: 8KB.

3.2 File Structure On CF-Card/Internal Memory

3.2.1 Thumbnail and Image File


↑

←JPG_Header

4096 bytes

←Table of Thumbnail



←Thumbnail Data


↓



1024 bytes
→

←Table of Image



←Compress Image Data













· The total size of ‘JPG_Header’, ‘Table of Thumbnail’, and ‘Thumbnail Data’ are 4096 bytes. It means if get thumbnail, the size is 4096 bytes.

· The size of ‘Table of Image’ is 1024 bytes.

· If the file stored on CF-Card, then it’s must be standard JPEG file.

· In JPEG format, the compress data is end by 2 bytes (0xFF, 0xD9), but in DSC sometimes it must be add some 0xFF behind 0xFF and 0xD9, because the file size must be divide by 512, in order to transfer between host and DSC. So, for compress data of thumbnail and image finished (0xFF, 0xD9) it must be add some 0xFF bytes.

3.2.2 Video File


←1st Frame JPG_Header


←1st Frame Table


←1st Frame Compress Data





←2nd Frame (Only Compress Data)


←3rd Frame (Only Compress Data)

‧
    ‧

‧
    ‧

‧
    ‧


←64th Frame (Only Compress Data)

· The 1st frame is a standard JPEG format, if data stored on CF-Card.

· From 2nd frame to 64th frame only have compress data.

· Each frame size is different. But total size is 320KB.

· It used 1st frame image to do thumbnail. But the thumbnail of video size (8KB) is larger then 1st frame size. The reason is make sue that the 1st frame can be included.

· In JPEG format, the compress data is end by 2 bytes (0xFF, 0xD9), but in DSC sometimes it must be add some 0xFF behind 0xFF and 0xD9, because the file size must be divide by 512, in order to transfer between host and DSC. So, for each frame’s compress data finished (0xFF, 0xD9) it must be add some 0xFF bytes.

3.3 Huffman_Table, JPG_Header, Start_of_Frame, Start_of_Scan

There are some table used. As following :

BYTE Huffman_Tab[424] = 

{ 0xFF,0xC4,0x01,0xA2,



/* DC_Luminance_Bits */



  0, 0, 1, 5, 1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0,



/* DC_Luminance_Value */



  0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0x0A, 0x0B,



/* DC_Chrominance_Bits */



  1, 0, 3, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 0,



/* DC_Chrominance_Value */



  0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0x0A, 0x0B,



/* AC_Luminance_Bits */



  0x10, 0, 2, 1, 3, 3, 2, 4, 3, 5, 5, 4, 4, 0, 0, 1, 0x7D,



/* AC_Luminance_Value */



0x01, 0x02, 0x03, 0x00, 0x04, 0x11, 0x05, 0x12,



0x21, 0x31, 0x41, 0x06, 0x13, 0x51, 0x61, 0x07,



0x22, 0x71, 0x14, 0x32, 0x81, 0x91, 0xA1, 0x08,



0x23, 0x42, 0xB1, 0xC1, 0x15, 0x52, 0xD1, 0xF0,



0x24, 0x33, 0x62, 0x72, 0x82, 0x09, 0x0A, 0x16,



0x17, 0x18, 0x19, 0x1A, 0x25, 0x26, 0x27, 0x28,



0x29, 0x2A, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39,



0x3A, 0x43, 0x44, 0x45, 0x46, 0x47, 0x48, 0x49,



0x4A, 0x53, 0x54, 0x55, 0x56, 0x57, 0x58, 0x59,



0x5A, 0x63, 0x64, 0x65, 0x66, 0x67, 0x68, 0x69,



0x6A, 0x73, 0x74, 0x75, 0x76, 0x77, 0x78, 0x79,



0x7A, 0x83, 0x84, 0x85, 0x86, 0x87, 0x88, 0x89,



0x8A, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97, 0x98,



0x99, 0x9A, 0xA2, 0xA3, 0xA4, 0xA5, 0xA6, 0xA7,



0xA8, 0xA9, 0xAA, 0xB2, 0xB3, 0xB4, 0xB5, 0xB6,



0xB7, 0xB8, 0xB9, 0xBA, 0xC2, 0xC3, 0xC4, 0xC5,



0xC6, 0xC7, 0xC8, 0xC9, 0xCA, 0xD2, 0xD3, 0xD4,



0xD5, 0xD6, 0xD7, 0xD8, 0xD9, 0xDA, 0xE1, 0xE2,



0xE3, 0xE4, 0xE5, 0xE6, 0xE7, 0xE8, 0xE9, 0xEA,



0xF1, 0xF2, 0xF3, 0xF4, 0xF5, 0xF6, 0xF7, 0xF8, 0xF9, 0xFA,



/* AC_Chrominance_Bits */



 0x11, 0, 2, 1, 2, 4, 4, 3, 4, 7, 5, 4, 4, 0, 1, 2, 0x77,



/* AC_Chrominance_Value */



0x00, 0x01, 0x02, 0x03, 0x11, 0x04, 0x05, 0x21,



0x31, 0x06, 0x12, 0x41, 0x51, 0x07, 0x61, 0x71,



0x13, 0x22, 0x32, 0x81, 0x08, 0x14, 0x42, 0x91,



0xA1, 0xB1, 0xC1, 0x09, 0x23, 0x33, 0x52, 0xF0,



0x15, 0x62, 0x72, 0xD1, 0x0A, 0x16, 0x24, 0x34,



0xE1, 0x25, 0xF1, 0x17, 0x18, 0x19, 0x1A, 0x26,



0x27, 0x28, 0x29, 0x2A, 0x35, 0x36, 0x37, 0x38,



0x39, 0x3A, 0x43, 0x44, 0x45, 0x46, 0x47, 0x48,



0x49, 0x4A, 0x53, 0x54, 0x55, 0x56, 0x57, 0x58,



0x59, 0x5A, 0x63, 0x64, 0x65, 0x66, 0x67, 0x68,



0x69, 0x6A, 0x73, 0x74, 0x75, 0x76, 0x77, 0x78,



0x79, 0x7A, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,



0x88, 0x89, 0x8A, 0x92, 0x93, 0x94, 0x95, 0x96,



0x97, 0x98, 0x99, 0x9A, 0xA2, 0xA3, 0xA4, 0xA5,



0xA6, 0xA7, 0xA8, 0xA9, 0xAA, 0xB2, 0xB3, 0xB4,



0xB5, 0xB6, 0xB7, 0xB8, 0xB9, 0xBA, 0xC2, 0xC3,



0xC4, 0xC5, 0xC6, 0xC7, 0xC8, 0xC9, 0xCA, 0xD2,



0xD3, 0xD4, 0xD5, 0xD6, 0xD7, 0xD8, 0xD9, 0xDA,



0xE2, 0xE3, 0xE4, 0xE5, 0xE6, 0xE7, 0xE8, 0xE9,



0xEA, 0xF2, 0xF3, 0xF4, 0xF5, 0xF6, 0xF7, 0xF8, 0xF9, 0xFA,



/* Blank data */



0xFF, 0xFE, 0x01, 0x8F};
BYTE File_Header[41]={/* JPG file start marker */

0xFF, 0xD8, 

/* Application marker */

0xFF, 0xE0, 0x00, 0x10, 0x4A, 0x46, 0x49, 0x46, 0x00, 0x01,
0x00, 0x01, 0x00, 0x48, 0x00, 0x48, 0x00, 0x00,
/* Application marker */

0xFF, 0xE1, 0x00, 0x0E, 0x43, 0x41, 0x4D, 0x2D, 0x4D, 0x44,
0x43, 0x38, 0x30, 0x30, 0x00, 0x00,
/* Quantization table marker */ 

0xFF, 0xDB, 0x00, 0x84, 0x00};
BYTE File_Header1[24]={/* JPG file start marker */

0xFF, 0xD8, 

/* Application marker */

0xFF, 0xE0, 0x00, 0x10, 0x4A, 0x46, 0x49, 0x46, 0x00,
 0x01,
0x00, 0x01, 0x00, 0x48, 

0x00, 0x48, 0x00, 0x00,
/* Application marker */

0xFF, 0xE1, 
0x0F, 0xEC};
BYTE File_Header2[34]={/* JPG file start marker */

0xFF, 0xD8, 

/* Application marker */

0xFF, 0xE0, 0x00, 0x10, 0x4A, 0x46, 0x49, 0x46, 0x00, 0x01,
0x00, 0x01, 0x00, 0x48,
 
0x00, 0x48, 0x00, 0x00,
/* Application marker */

0xFF, 0xE1, 0x00, 0x0E, 0x43, 0x41, 0x4D, 0x2D, 0x4D, 0x44,
0x43, 0x38, 0x30, 0x30};
//For Thumbnail: 112x96
BYTE SOF_SOS1[33]={ /* Start of frame marker */

0xFF, 0xC0, 0x00, 0x11, 0x08, 0x00, 0x60, 0x00, 0x70, 0x03,
0x01, 0x21, 0x00, 0x02, 0x11, 0x01, 0x03, 0x11, 0x01, 

/* Start of scan marker */

0xFF, 0xDA, 0x00, 0x0C, 0x03, 0x01, 0x00, 0x02, 0x11, 0x03,
0x11, 0x00, 0x3F, 0x00};
//For Economic quality image: 506x384
BYTE SOF_SOS2[33]={ /* Start of frame marker */

0xFF, 0xC0, 0x00, 0x11, 0x08, 0x01, 0x80, 0x01, 0xFA, 0x03,
0x01, 0x21, 0x00, 0x02, 0x11, 0x01, 0x03, 0x11, 0x01, 

/* Start of scan marker */

0xFF, 0xDA, 0x00, 0x0C, 0x03, 0x01, 0x00, 0x02, 0x11, 0x03,
0x11, 0x00, 0x3F, 0x00};
//For Standard and High quality image: 1012x768
BYTE SOF_SOS3[33]={ /* Start of frame marker */

0xFF, 0xC0, 0x00, 0x11, 0x08, 0x03, 0x00, 0x03, 0xF4, 0x03,
0x01, 0x21, 0x00, 0x02, 0x11, 0x01, 0x03, 0x11, 0x01, 

/* Start of scan marker */

0xFF, 0xDA, 0x00, 0x0C, 0x03, 0x01, 0x00, 0x02, 0x11, 0x03,
0x11, 0x00, 0x3F, 0x00};
3.4 Data Stored On Compact Flash Card (CF-Card)

All images are stored as DOS files on Compact Flash Card. The image data is stored in JPEG and stored under “\DSCIMG” directory.

· All image files stored on CF-Card are standard JPEG files.

· The 36th byte is record the image quality.

· Each image data is stored with unique file name assigned automatically.

3.4.1 Image File


↑

←JPG_Header

4096bytes

←Table of Thumbnail



←Thumbnail Data


↓



1024bytes
→

←Table of Image



←Compress Image Data













(1) All data stored on CF-Card are correct.

(2) If get an image from CF-Card:

· All data will be transfer.
3.4.2 Thumbnail of Image


↑

←JPG_Header

4096bytes

←Table of Thumbnail



←Thumbnail Data


↓



1024bytes
→

←Table of Image



←Compress Image Data













(1) All data stored on CF-Card are correct.

(2) If get a thumbnail of image from CF-Card:

· Only ‘JPG_Header’, ‘Table of Thumbnail’, and ‘Thumbnail Data’ will be transfer. So the thumbnail size is 4096 bytes.

· In JPG_Header, the ‘Application marker (0xFF, 0xE1)’ length value included the length of ‘Table of Thumbnail’ and ‘Thumbnail Data’.

· In order to read correct data, it must be change the ‘Application marker (0xFF, 0xE1)’ length value: the 23rd and 24th byte data.

Assume: lpData is a pointer, and point to the start of data

Function: 

*(lpData+ 22) =0x00;  // change the ‘Application marker’ length



*(lpData+ 23) =0x0E;
3.4.3 Video File


←1st Frame JPG_Header


←1st Frame Table


←1st Frame Compress Data





←2nd Frame (Only Compress Data)


←3rd Frame (Only Compress Data)

‧
    ‧

‧
    ‧

‧
    ‧


←64th Frame (Only Compress Data)

(1) All data stored on CF-Card are correct.

(2) If get a video file from CF-Card:

‧All data will be transfer.
3.4.4 Thumbnail of Video

←1st Frame JPG_Header


←1st Frame Table


←1st Frame Compress Data





←2nd Frame (Only Compress Data)


←3rd frame (Only Compress Data)

‧
    ‧

‧
    ‧

‧
    ‧


←64th Frame (Only Compress Data)

(1) All data stored on CF-Card are correct.

(2) If get a thumbnail of video from CF-Card:

· It used 1st frame image to do thumbnail.

· Only 1st frame ‘JPG_Header’, ‘Table’, and ‘Compress Data’ will be used.

· Because each frame size is different. The thumbnail of video size is define 8KB, in order to make sure that 1st frame can be included. Sometimes the DSC will transfer a part of 2nd frame compress data. But it had no effect.

· In ‘JPG_Header’, the ‘Application marker’ length value must be change:

Assume : The thumbnail of video transfer finished and stored in memory(PC),

lpData is a pointer, and point to the start of thumbnail of video data

Function :

*(lpData+ 22) =0x00;  // change the ‘Application marker’ length



*(lpData+ 23) =0x0E;
3.5 Data Stored On Internal Memory


Image

Video



↑
Not correct
←JPG_Header
Not correct
←1st Frame JPG_Header

4096bytes
Not correct
←Table of Thumbnail
Not correct
←1st Frame Table



←Thumbnail Data

←1st Frame Compress Data


↓





1024bytes
→
Not correct
←Table of Image

←2nd Frame(Compress Data)



←Compress Image Data

←3rd Frame(Compress Data)




‧
    ‧




‧
    ‧




‧
    ‧





←64th Frame(Compress Data)

Data stored on internal memory have some different with CF-Card.

(1) For image file:

· The data of ‘Thumbnail Data’ and ‘Compress Image Data’ are correct.
· The total size of ‘JPG_Header’, ‘Table of Thumbnail’, and ‘Thumbnail Data’ are 4096 bytes.

· The size of ‘Table of Image’ is 1024 bytes.

· The 36th byte is correct in ‘JPG_Header’, it’s record the image quality.

· The Quantization_Table (128 bytes) is almost correct, but the second Quantization_Table index is wrong.

· Other tables have wrong data, like JPG_Header, Huffman_Table, Start_of_Frame, Start_of_Scan.

· After transfer data from Internal Memory it must be fill the correct JPG_Header, , Huffman_Table, Start_of_Frame, Start_of_Scan tables (see section 3.3) and the second Quantization_Table index.
(2) For video file:

· The data of each frame’s ‘Compress Data’ is correct.

· Each frame size is different, but total size is 320KB.

· The Quantization_Table (128 bytes) is almost correct, but the second Quantization_Table index is wrong.
· Other tables have wrong data, like JPG_Header, Huffman_Table, Start_of_Frame, Start_of_Scan.
· After transfer data from Internal Memory it must be fill the correct JPG_Header, , Huffman_Table, Start_of_Frame, Start_of_Scan tables (see section 3.3) and the second Quantization_Table index.
3.5.1 How to know the correct image quality

· The 36th byte is recorded the image quality.

Assume : The image data transfer finished and stored in memory(PC),

lpData is a pointer, and point to the start of image data

Function :

Quality = *(lpData+35);

If Quality = 0 → The quality is Economic.

If Quality = 1 → The quality is Standard.

If Quality = 2 → The quality is High.

3.5.2 Image File


↑
Not correct
←JPG_Header

4096bytes
Not correct
←Table of Thumbnail



←Thumbnail Data


↓



1024bytes
→
Not correct
←Table of Image



←Compress Image Data













(1) If get an image from Internal Memory:

· All data will be transfer.

· The data of ‘JPG_Header’ and ‘Table of Image’ are wrong, it must be fill correct data. The ‘Table of Thumbnail’ is not necessary to fill, because it’s not used if get an image.

Assume : The image data transfer finished and stored in memory(PC),

lpData is a pointer, and point to the start of data

Function :

memcpy(lpData,File_Header1,24);  // fill JPG_Header



lpData += 4096;  // escape the thumbnail



memcpy(lpData,File_Header,41);  // fill JPG_Header



*lpData = *(lpData+1) = 0;  // the second Quantization_Table index



*(lpData+105) = 1;  // the second Q_Table index



lpData += 170;



memcpy(lpData,Huffman_Tab,424);  // fill Huffman_Table



lpData += 821;



if (image is Economic : 506x384)

   


memcpy(lpData,SOF_SOS2,33);  // fill Start_of_Frame, Start_of_Scan


if (image is Standard or High : 1012x768)


   

memcpy(lpData,SOF_SOS3,33);  // fill Start_of_Frame, Start_of_Scan

3.5.3 The Thumbnail of Image


↑
Not correct
←JPG_Header

4096bytes
Not correct
←Table of Thumbnail



←Thumbnail Data


↓



1024bytes
→
Not correct
←Table of Image



←Compress Image Data













(1) If get thumbnail of image from Internal Memory:

· Only ‘JPG_Header’, ‘Table of Thumbnail’, and ‘Thumbnail Data’ will be transfer. So the thumbnail size is 4096 bytes.

· The data of ‘JPG_Header’ and ‘Table of Thumbnail’ are wrong, it must be fill correct data:

Assume : The thumbnail of image data transfer finished and stored in memory(PC),

lpData is a pointer, and point to the start of data

Function :

memcpy(lpData,File_Header,41);  // fill JPG_Header



*(lpData+105) = 1;

  // the second Quantization_Table index



lpData += 170;



memcpy(lpData,Huffman_Tab,424);  // fill Huffman_Table



lpData += 821;



memcpy(lpData,SOF_SOS1,33);  // fill Start_of_Frame, Start_of_Scan

3.5.4 Video File

Not correct
←1st Frame JPG_Header

Not correct
←1st Frame Table


←1st Frame Compress Data





←2nd Frame (Only Compress Data)


←3rd Frame (Only Compress Data)

‧
    ‧

‧
    ‧

‧
    ‧


←64th Frame (Only Compress Data)

(1) If get video file from Internal Memory:

· All data will be transfer.

· In 1st frame, the data of ‘JPG_Header’ and ‘Table’ are wrong. It must be fill correct data.

Assume : The video data transfer finished and stored in memory(PC),

lpData is a pointer, and point to the start of data

Function :

memcpy(lpData,File_Header2,34);  // fill JPG_Header


*(lpData+36) = (char)0xFF;  // fill Quantization_Table marker


*(lpData+37) = (char)0xDB;


*(lpData+38) = 0;


*(lpData+39) = (char)0x84;


*(lpData+40) = 0;



*(lpData+105) = 1;  // the second Quzntization_Table index



lpData += 170;



memcpy(lpData,Huffman_Tab,424);  // fill Huffman_Table



lpData += 821;



memcpy(lpData,SOF_SOS1,33);  // fill Start_of_Frame, Start_of_Scan

3.5.5 Thumbnail of Video

Not correct
←1st Frame JPG_Header

Not correct
←1st Frame Table


←1st Frame Compress Data





←2nd Frame (Only Compress Data)


←3rd Frame (Only Compress Data)

‧
    ‧

‧
    ‧

‧
    ‧


←64th Frame (Only Compress Data)

(1) If get thumbnail of video from Internal Memory:

· It used 1st frame image to do thumbnail.

· Only 1st frame ‘JPG_Header’, ‘Table’, and ‘Compress Data’ will be used.

· Each frame size is different. The thumbnail of video size is define 8KB, in order to make sure that 1st frame can be included. Sometimes the DSC will transfer a part of 2nd frame compress data. But it had no effect.

· In 1st frame, the data of ‘JPG_Header’ and ‘Table’ are wrong. It must be fill correct data.
Assume : The thumbnail of video data transfer finished and stored in memory(PC),

lpData is a pointer, and point to the start of data

Function :

memcpy(lpData,File_Header,41);  // fill JPG_Header



*(lpData+105) = 1;

  // the second Q_Table index



lpData += 170;



memcpy(lpData,Huffman_Tab,424);  // fill Huffman_Table



lpData += 821;



memcpy(lpData,SOF_SOS1,33);  // fill Start_of_Frame, Start_of_Scan

4. FILE ORGANIZATION

This chapter describes file organization for the internal control and the CF-Card and naming rules for the image files. All images on the CF-Card are stored as DOS files. The maximum number of image files on CF-Card is limited to 999 regardless of memory size of the card.

4.1 File Name

4.1.1 File Name on Card and File Name Number

‧All the image files on Compact Flash card are stored as DOS files with following naming convention: \DSCIMG\IMG_nnnn.JPG

· All the video files on Compact Flash card are stored as DOS files with following naming convention: \DSCIMG\VDO_nnnn.JPG

‧nnnn : Serial number that starts with 0001, and is assigned by the camera firmware in a ever-increasing fashion until wraparound occurs.

Note that different memory cards can be used with a single camera. When the CF-Card inserted and there are some images on it, the camera firmware will re-sort the image file in “DSCIMG” directory and given a serial number of image filename. If the “DSCIMG” directory does not exist in insert CF-Card, the camera firmware will make a “DSCIMG” directory and store image file in it. The serial number for the image just taken, the file name will be the biggest number in the card + 1.

The maximum file number is 999. If IMG_0999.JPG file already exists or not enough memory space on CF-Card, the DSC can not be shot. If an image is erased through the user interface on the camera or through host communication, the file names of other files will re-sort again, and let the number of filename is serial.

4.1.2 Picture Numbers Internal to the Camera

The picture number is sequentially assigned to images according to the exposed order in camera. If an image is erased via the camera user interface or host communication, the picture number is reassigned to the images which had bigger number than the erased image automatically in the camera. For example, camera has 4 images (#0, #1, #2 and #3). If #2 image is erased, the new picture number for the #3 image is assigned as #2, consequently the image numbers will be #0, #1 and #2.

None of this affects the serial number in the filenames at all, i.e., files are not renamed as a result of this internal gap removal.

4.2 File Access

4.2.1 Picture Number Access
The host is able to retrieve the file data, thumbnail data, and picture information by specifying the picture number.

4.2.2 File Data Transfer

· How to transfer file data bytes:

  The DSC transfer data from internal memory (or CF-card) to the host by 512 bytes for each times.

· Checksum value:

The sum of 512 bytes. There are two kinds of checksum. The one is calculate by software, and the other one is calculate by DSC.

· Handshake:
Use the checksum value to make handshake.

· How to make handshake:

(1) When the DSC send 512 bytes to the host, it will be stopped transfer data and waiting for a checksum value from the host.

(2) At the same time, if the host receive 512 bytes, it can write a checksum value (calculate by software) to DSC.

(3) When DSC receive the checksum value (calculate by software), it will be send a checksum value (calculate by DSC) to the host.

(4) Then DSC will compare the checksum values. If two kinds of checksum value are equal, the DSC will continue to send the next 512 bytes to the host.

(5) If DSC compared the checksum value was not equal, the DSC will try to send the same 512 bytes again, until two kinds of checksum value are equal.

· When and where to receive 0xBB code:

When the DSC transfer the last 512 bytes data finished, and the host receive it, and the last checksum value are equal, then the DSC will send 0xBB code to the host.

5. COMMANDS
The following lists the commands that supported by RS-232 interface of camera.

The command description is written from the view of host PC, so the term ‘Get’ is transfer data from DSC to PC, and ‘Set’ is transfer data from PC to DSC.

Code
Description

0x00
Initialize connection

0x01
Get system status 

0x02
Take a picture

0x03
Set target to image/thumbnail/video

0x04
Delete an image

0x05
Get a stored image

0x07
Get the file size of an image

0x09
Get the thumbnail of a stored image

0x0B
Change RS232 baud rate

0x0C
Set frame index of playback 4 view down

0x0D
Get number of total images in DSC

0x0F
Set timer ON

0x10
Get the thumbnail of a storage video

0x11
Set Power Auto-OFF Disable (NO)

0x12
Set Playback mode

0x14
Set Power Auto-OFF Enable (YES)

0x15
Set timer OFF

0x16
Set Camera mode

0x17
Set DSC playback the specified image

0x18
Set Flash mode AUTO

0x19
Set Flash mode ON

0x1A
Set Flash mode OFF

0x1B
Set frame index of playback 4 view up

0x1C
Set image Protect OFF

0x1D
Set image Protect ON

0x1E
Set Info display ON

0x1F
Set Info display OFF

0x20
Get OSD W.B. / Exposure settings

0x21
Set Exposure value

0x22
Set WB light source

0x23
Set DSC TV system

0x25
Get remain free image count

0x26
Set 4 picture mode when playback

0x27
Set 1 picture mode when playback

0x29
Get protection status of specified image

0x2A
Set LCD ON

0x2B
Set LCD OFF

0x2C
Set DSC POWER OFF

0x2D
Set Resolution/Quality

0x2F
Set Menu disp ON

0x30
Set Menu disp OFF

0x32
Set storage source(CF-Card/internal)

0x34
Ack DSC disconnection(Enable buttons)

0x49
Get DSC Quality setting

0x50
Set exposure mode(MTRX/CNTR)

0x51
Get exposure mode(MTRX/CNTR)

5.1 Command Description
This section describes commands supported by Mustek Multi-Function Digital Camera - 800 (MDC-800).

5.1.1 Initialize connection (0x00)

Byte Offset
Host Command

0
0x55

1
0x0

2
0

3
0

4
0

5
0xAA
· 
· Function：The command is to initialize communication with the DSC and disable all buttons on DSC exception the POWER button.

· Return：The DSC return 8 bytes information(the last 5 bytes are Firmware Version). And then return 0xBB to host.

5.1.2 Get system status (0x01)

Byte Offset
Host Command

0
0x55

1
0x01

2
0

3
0

4
0

5
0xAA

· Function：The command get DSC status.

· Return：The DSC return 4 bytes data after 0xAA, then return 0xBB.

First Byte

Bit Offset
Description
Value Description

0
CF-Card Status
0 : Card is inserted, 1 : Card isn’t inserted

1
Reserved
Reserved

2
Battery status
0 : Battery Normal, 1 : Battery Low

3-7
Reserved
Reserved

Second Byte

Bit Offset
Description
Value Description

0
OSD Menu flag
0 : menu disable, 1 : menu enable

1
OSD Info flag
0 : Info disable, 1 : Info enable

2
LCD status
0 : LCD OFF, 1 : LCD ON

3
Auto-OFF flag
0 : NO, 1 : YES

4
Vcam mode flag
0 : Other(Check bit 5), 1 : Vcam mode

5
Camera mode flag
0 : Playback mode, 1 : Camera mode

6
Timer flag
0 : Timer disable, 1 : Timer enable

7
Playback view mode
0 : 1 picture view, 1 : 4 Picture View

Third Byte

Bit Offset
Description
Value Description

0-1
Reserved
Reserved

2
TV System flag
0 : PAL, 1 : NTSC

3-7
Reserved
Reserved

Fourth Byte

Bit Offset
Description
Value Description

0
Red-eye reduction
0 : Disable, 1 : Enable

1-2
Flash setting
(bit 1,bit 2)：(0,0) is Flash Auto

           (1,0) is Flash ON

           (0,1) is Flash OFF

3
Reserved
Reserved

4
TV Output Connect flag
0 : TV Output Disconnect, 1 : TV Output Connect

5-7
Reserved
Reserved

5.1.3 Take shot (0x02)

Byte Offset
Host Command

0
0x55

1
0x02

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to take a shot.
· Return：The DSC return 0xBB.
5.1.4 Set target (0x03)

Byte Offset
Host Command

0
0x55

1
0x03

2
Target ID

(1:image,2:thumbnail,3:video,4:not setting)

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set target. For example, to get a thumbnail of video, the target must set to video.

· Return：The DSC return 0xBB.
5.1.5 Delete an image(0x04)

Byte Offset
Host Command

0
0x55

1
0x04

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command informs the DSC to delete an image. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999.
· Return：The DSC return 0xBB.
5.1.6 Get a stored image (0x05)

Byte Offset
Host Command

0
0x55

1
0x05

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command informs the DSC to get an image from DSC to the host. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999.
· Return：The DSC return 0xBB after transfer image data finish.

5.1.7 Get the file size of an image (0x07)

Byte Offset
Host Command

0
0x55

1
0x07

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command informs the DSC to get the file size of image. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999.
· Return：The DSC return 3 bytes data after 0xAA, then return 0xBB. Filesize = data[0]*65536 + data[1]*256 + data[2] (bytes)

5.1.8 Get the thumbnail of a stored image (0x09)

Byte Offset
Host Command

0
0x55

1
0x09

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command informs the DSC to get the thumbnail of image file. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999. To get video thumbnail, please use 0x10 code.
· Return：The DSC return 0xBB after transfer thumbnail data finish.
5.1.9 Change Baud rate (0x0B)

Byte Offset
Host Command

0
0x55

1
0x0B

2
New baud rate index

3
Old baud rate index

4
0

5
0xAA

· Function：The command informs the DSC to change RS-232 baud rate, the command is valid in RS-232 interface only. Baud rate Index : 0:19200, 1:57600, 2:115200. To change the baud rate, the command must be sent twice. The format is the same as described above in the first time, but in the second time both indices are the new baud rate index.

· Return：The DSC has no return value.

5.1.10 Move down playback 4 pic index (0x0C)

Byte Offset
Host Command

0
0x55

1
0x0C

2
0

3
0

4
0

5
0xAA

· Function：The command set the DSC change the selected index in playback 4-picture mode to simulate the Down button be pressed on DSC.

· Return：The DSC return 0xBB.

5.1.11 Get number of total images in DSC (0x0D)

Byte Offset
Host Command

0
0x55

1
0x0D

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to send total images/videos files in DSC. If the target index is thumbnail, the return value is total images files. If the target index is video, the return value is total videos files.
· Return：The DSC return 2 bytes data then return 0xBB. Total image/video files = data[0]*256 + data[1]

5.1.12 Set Timer ON (0x0F)

Byte Offset
Host Command

0
0x55

1
0x0F

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set timer ON.

· Return：The DSC return 0xBB.

5.1.13 Get Video Thumbnail (0x10)

Byte Offset
Host Command

0
0x55

1
0x10

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command informs the DSC to get the thumbnail of video file. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999. To get the thumbnail of image file, please use 0x09 code.

· Return：The DSC return 0xBB after transfer video thumbnail finish.

5.1.14 Set Auto-OFF : No (0x11)

Byte Offset
Host Command

0
0x55

1
0x11

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to stay at POWER-ON state.

· Return：The DSC return 0xBB.

5.1.15 Set Playback mode (0x12)

Byte Offset
Host Command

0
0x55

1
0x12

2
0

3
0

4
0

5
0xAA

· Function：The command set the DSC to Playback mode, and show the last picture on LCD.

· Return：The DSC return 0xBB.

5.1.16 Set Auto-OFF : Yes (0x14)

Byte Offset
Host Command

0
0x55

1
0x14

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to power off automatically if no action is detected for more than 30 seconds.

· Return：The DSC return 0xBB.

5.1.17 Set Timer OFF (0x15)

Byte Offset
Host Command

0
0x55

1
0x15

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set timer OFF.

· Return：The DSC return 0xBB.

5.1.18 Set Camera mode (0x16)

Byte Offset
Host Command

0
0x55

1
0x16

2
0

3
0

4
0

5
0xAA

· Function：The command set the DSC to Camera mode.

· Return：The DSC return 0xBB.
5.1.19 Playback Num. # image (0x17)

Byte Offset
Host Command

0
0x55

1
0x17

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command informs the DSC to display the image. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999.

· Return：The DSC return 0xBB.
5.1.20 Set Flash mode : AUTO (0x18)

Byte Offset
Host Command

0
0x55

1
0x18

2
Red-eye Flag

3
0

4
0

5
0xAA

· Function：The command set the DSC flash mode to AUTO. If the third byte is 1, Red-eye reduction will be enabled and if the byte is 0, Red-eye reduction will be disabled.
· Return：The DSC return 0xBB.

5.1.21 Set Flash mode : ON (0x19)

Byte Offset
Host Command

0
0x55

1
0x19

2
Red-eye Flag

3
0

4
0

5
0xAA

· Function：The command set the DSC flash mode to ON. If the third byte is 1, Red-eye reduction will be enabled and if the byte is 0, Red-eye reduction will be disabled.

· Return：The DSC return 0xBB.
5.1.22 Set Flash mode : OFF (0x1A)

Byte Offset
Host Command

0
0x55

1
0x1A

2
0

3
0

4
0

5
0xAA

· Function：The command set the DSC flash mode to OFF.

· Return：The DSC return 0xBB.

5.1.23 Set frame index of playback 4 view up (0x1B)

Byte Offset
Host Command

0
0x55

1
0x1B

2
0

3
0

4
0

5
0xAA

· Function：The command set the DSC change the selected index in playback 4-picture mode to simulate the Up button be pressed on DSC.

· Return：The DSC return 0xBB.
5.1.24 Set image Protect OFF (0x1C)

Byte Offset
Host Command

0
0x55

1
0x1C

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command informs the DSC to set the image is unprotect. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999.

· Return：The DSC return 0xBB.

5.1.25 Set image Protect ON (0x1D)

Byte Offset
Host Command

0
0x55

1
0x1D

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command informs the DSC to set the image is protect. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999.

· Return：The DSC return 0xBB.
5.1.26 Set Info display mode : ON (0x1E)

Byte Offset
Host Command

0
0x55

1
0x1E

2
0

3
0

4
0

5
0xAA

· Function：The command set the DSC OSD information display mode to ON.

· Return：The DSC return 0xBB.
5.1.27 Set Info display mode : OFF (0x1F)

Byte Offset
Host Command

0
0x55

1
0x1F

2
0

3
0

4
0

5
0xAA

· Function：The command set the DSC OSD information display mode to OFF.

· Return：The DSC return 0xBB.
5.1.28 Get OSD W.B. / Exposure settings (0x20)

Byte Offset
Host Command

0
0x55

1
0x20

2
0

3
0

4
0

5
0xAA

· Function：The command get the DSC OSD W.B. / Exposure settings.

· Return：The DSC return 2 bytes data then return 0xBB. The data[0] is exposure setting, and data[1] is W.B. setting.
5.1.29 Set Exposure value (0x21)

Byte Offset
Host Command

0
0x55

1
0x21

2
Exposure value

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set exposure value. The exposure value is from 0 to 4.

· Return：The DSC return 0xBB.
5.1.30 Set WB light source (0x22)

Byte Offset
Host Command

0
0x55

1
0x22

2
W.B. mode( 1：AUTO

          2：INDOOR-

          4：INDOOR+

          8：OUTDOOR)

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set WB mode.

· Return：The DSC return 0xBB.
5.1.31 Set DSC TV system (0x23)

Byte Offset
Host Command

0
0x55

1
0x23

2
TV source(0：PAL

         1：NTSC)

3
0

4
0

5
AA

· Function：The command set the DSC TV system.

· Return：The DSC return 0xBB.
5.1.32 Get remain free image count (0x25)

Byte Offset
Host Command

0
0x55

1
0x25

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to get remain free image count.

· Return：The DSC return 6 bytes data then return 0xBB. The first and second byte is for H-quality image. The third and fourth byte is for S-quality image. The fifth and sixth byte is for E-quality image.

  H-quality = (data[0]/16*1000)+((data[0]%16)*100)+(data[1]/16*10)+(data[1]%16)

  S-quality = (data[2]/16*1000)+((data[2]%16)*100)+(data[3]/16*10)+(data[3]%16)

  E-quality = (data[4]/16*1000)+((data[4]%16)*100)+(data[5]/16*10)+(data[5]%16)

5.1.33 Set 4 picture mode when playback (0x26)

Byte Offset
Host Command

0
0x55

1
0x26

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command set 4 pictures mode when playback. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999.

· Return：The DSC return 0xBB.
5.1.34 Set 1 picture mode when playback (0x27)

Byte Offset
Host Command

0
0x55

1
0x27

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command set 1 picture mode when playback. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999.

· Return：The DSC return 0xBB.
5.1.35 Get protection status of specified image (0x29)

Byte Offset
Host Command

0
0x55

1
0x29

2
BCD Index (MSB)

3
BCD Index

4
BCD Index (LSB)

5
0xAA

· Function：The command get the specified image protection status. The index is presented in BCD form. For example, 123 is coded as 01 02 03. The maximum value is 999.

· Return：The DSC return 1 byte data then return 0xBB. If the data byte value bit0 is 1, then the image is protect. If the data byte value bit0 is 0, then the image is unprotect.

5.1.36 Set LCD ON (0x2A)

Byte Offset
Host Command

0
0x55

1
0x2A

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set LCD ON.

· Return：The DSC return 0xBB.
5.1.37 Set LCD OFF (0x2B)

Byte Offset
Host Command

0
0x55

1
0x2B

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set LCD OFF.

· Return：The DSC return 0xBB.

5.1.38 Set DSC POWER OFF (0x2C)
Byte Offset
Host Command

0
0x55

1
0x2C

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set POWER OFF.

· Return：The DSC has no return value.

5.1.39 Set Resolution/Quality (0x2D)

Byte Offset
Host Command

0
0x55

1
0x2D

2
Image resolution/quality ID：

  0：Economic

  1：Standard

  2：High

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set the image resolution/quality.

· Return：The DSC return 0xBB.
5.1.40 Set Menu display ON (0x2F)

Byte Offset
Host Command

0
0x55

1
0x2F

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set menu display ON on LCD.

· Return：The DSC return 0xBB.
5.1.41 Set Menu display OFF (0x30)

Byte Offset
Host Command

0
0x55

1
0x30

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set menu display OFF on LCD.

· Return：The DSC return 0xBB.
5.1.42 Set storage source(CF-Card/internal) (0x32)

Byte Offset
Host Command

0
0x55

1
0x32

2
Image source ID：

  0：CF-Card

  1：Internal Memory

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set the storage source.

· Return：The DSC return 0xBB.
5.1.43 Ack DSC disconnection(Enable buttons) (0x34)

Byte Offset
Host Command

0
0x55

1
0x34

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to disconnect with S/W.

· Return：The DSC return 0xBB.
5.1.44 Get DSC Quality setting (0x49)

Byte Offset
Host Command

0
0x55

1
0x49

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to get quality setting. The host read 1 byte data.

· Return：The DSC return 1 byte data then return 0xBB. If the data is 0, then the image quality is Economic. If the data is 1, then the image quality is Standard. If the data is 2, then the image quality is High.
5.1.45 Set Exposure Mode (0x50)

Byte Offset
Host Command

0
0x55

1
0x50

2
Mode ID(0：MTRX

        1：CNTR)

3
0

4
0

5
0xAA

· Function：The command informs the DSC to set exposure mode.

· Return：The DSC return 0xBB.
5.1.46 Get Exposure Mode (0x51)

Byte Offset
Host Command

0
0x55

1
0x51

2
0

3
0

4
0

5
0xAA

· Function：The command informs the DSC to get exposure mode.

· Return：The DSC return 1 byte data then return 0xBB. If the data bit0 is 1, the exposure mode is CNTR. If the data bit0 is 0, the exposure mode is MTRX.
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