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1. OUTLINE

These specifications define the file format of the non-compressed and compressed raw data for the digital cameras D100, D2H, D70, D70s, D2X, D2Hs, D50, D200, D2Xs, D80, D40, D40X, D300, D3 and D60. The raw data file for those digital cameras is based on “TIFF Revision 6.0”. For the additional information recorded in the file, “Exif” tag is applied, considering the unification with other files.

For all the raw data files, “NEF” is used as the extension. Therefore the files are distinguished by the internal tag information.
For the contents that are not described in this specifications manual, refer to the specifications for “TIFF Revision 6.0” and “Image file format standards for the digital still camera (Exif) Version 2.2”.

2. BASIC STRUCTURE OF THE RAW DATA FILE
Non-compressed and compressed raw data files have the same basic structures; both are defined as the basic structure of the raw data file as below.

2.1. Entire Structure of the File
The raw data is recorded as the file based on “TIFF Revision 6.0”. The additional information is recorded by the tag defined in “TIFF Rev. 6.0”. The private tag reserved in TIFF as the Exif-specific additional information is also used. (ExifIFD)
The file structures of these standards are shown in figures as blow: Figure 2-1-1-1 for D100 and D2H, Figure 2-1-1-2 for D70, D70s and D50, Figure 2-1-1-3 for D2X, D2Xs, D200, D300 and D3, and Figure 2-1-1-4 for D80, D40, D40X and D60.

The raw data file of D100 and D2H includes three ’IFD’s: 0th IFD, Exif IFD and SubIFD. The raw data file of D70, D70s, D50, D80, D40, D40X and D60 includes four ‘IFD’s: 0th IFD, Exif IFD, SubIFD1 and SubIFD2. The raw data file of D2X, D2Xs, D2Hs, D200, D300 and D3 includes five ‘IFD’s: 0th IFD, Exif IFD, GPSInfo IFD, Sub IFD1 and Sub IFD2.

2.2. Structure of IFD

The IFD is the data block in which each additional information is recorded. The IFD used in these standards complies with “TIFF Revision 6.0”.

Figure 2-1-2 shows the general IFD structure. It consists of 12-byte units called ‘Directory Entry’. The first ‘Entry Counts’ is a 2-byte value and indicates the total number of ‘Directory Entry’ included in the IFD (for Figure 2-1-2, the total number of ‘Directory Entry’ is ‘N’). The last ‘Next IFD Offset’ is a 4-byte value and indicates the top address of the next IFD following this IFD. (‘Next IFD Offset’ value means the offset from the top of ‘TIFF Header’.) For ‘0th IFD’, this ‘Next IFD Offset’ value indicates the top address of ‘1st IFD’. When an IFD is not present after this IFD, the ‘Next IFD Offset’ value is set to ‘00000000h’.
12-byte ‘Directory Entry’ consists of the following four elements.
(1) Tag (0-1 byte)

It is the 2-byte code indicating the contents of the information to be recorded. The tag is recorded in ascending order.
(2) Type (2-3 byte)

The type of the variable indicating the information is recorded in this field. The types to be used are shown below.

0001h = BYTE
8-bit unsigned integer

0002h = ASCII
8-bit byte that stores the 7-bit ASCII code. The end of the ASCII character string is terminated with NULL. The count value includes the NULL byte.

0003h = SHORT
16-bit (2-byte) unsigned integer

0004h = LONG
32-bit (4-byte) unsigned integer

0005h = RATIONAL
Indicates the fraction of the LONGs. The succeeding address field of two-LONG (8-byte) size is needed. The first LONG indicates the numerator and the second one indicates the denominator.

0007h = UNDEFINED
8-bit byte that may take any value

0009h = SLONG
32-bit (4-byte) signed integer (complement expression of 2)
000Ah = SRATIONAL
Indicates the fraction of the SLONGs. The succeeding address field of two-SLONG (8-byte) size is needed. The first SLONG indicates the numerator and the second one indicates the denominator.
(3) Count (4-7 byte)

The number of numerical values indicating the information is recorded.
(4) Value Offset (8-11 byte)

This indicates the storage address of the numerical value indicating the information. The address value indicates the offset from the top of ‘TIFF Header’.

When the number of total bytes of the information is 4 bytes or smaller, however, the information is recorded directly in the ‘Value Offset’ field.
                                    +-----------------------------------+

                                    |            TIFF Header            |

            +-------------+-------- +-----------------------------------+

            |             |         |           Entry Counts            |

            |             |         +-----------------------------------+

            |             |         |         Directory Entry 0         |

            |             |         +-----------------------------------+

            |             |         |                .                  |

            |             |         +-----------------------------------+

            |             |         |              SubIFDs              | -----+

            |          0th IFD      +-----------------------------------+      |

            |             |         |                .                  |      |

            |             |         +-----------------------------------+      |

            |             |         |          Exif IFD Pointer         | ---+ |

            |             |         +-----------------------------------+    | |

            |             |         |                .                  |    | |
Thumbnail Area            |         +-----------------------------------+    | |
            |             |         |          Next IFD Offset          |    | |

            |             +-------  +-----------------------------------+    | |

            |                       |           0th IFD Value           |    | |

            |             +-------  +-----------------------------------+    | |

            |             |         |                                   |    | |

            |             |         |             Exif IFD              | <--+ |

            |       Exif additional |                                   |      |

            |         Information   +-----------------------------------+      |

            |             |         |           Exif IFD Value          |      |

            |             +-------  +-----------------------------------+      |

            |                       |                                   |      |

            |                       |        Thumbnail image data       |      |

            |                       |                                   |      |

            +---------------------- +-----------------------------------+      |
            |                       |                                   |      |

            |                       |              SubIFD               | <----+

            |                       |                                   |
            |                       +-----------------------------------+

Main Image Area                     |            SubIFD Value           |

            |                       +-----------------------------------+

            |                       |                                   |

            |                       |          Main image data          |
            |                       |                                   |

            +---------------------- +-----------------------------------+
Figure 2-1-1-1 Structure of the raw data file (D100, D2H)

                                    +-----------------------------------+

                                    |            TIFF Header            |

            +-------------+-------- +-----------------------------------+

            |             |         |           Entry Counts            |

            |             |         +-----------------------------------+

            |             |         |         Directory Entry 0         |

            |             |         +-----------------------------------+

            |             |         |                .                  |

            |             |         +-----------------------------------+

            |             |         |              SubIFDs              | -----+

            |          0th IFD      +-----------------------------------+      |

            |             |         |                .                  |      |

            |             |         +-----------------------------------+      |

            |             |         |          Exif IFD Pointer         | ---+ |

            |             |         +-----------------------------------+    | |

            |             |         |                .                  |    | |
Thumbnail Area            |         +-----------------------------------+    | |
            |             |         |          Next IFD Offset          |    | |

            |             +-------  +-----------------------------------+    | |

            |                       |           0th IFD Value           |    | |

            |             +-------  +-----------------------------------+    | |

            |             |         |                                   |    | |

            |             |         |             Exif IFD              | <--+ |

            |       Exif additional |                                   |      |

            |         Information   +-----------------------------------+      |

            |             |         |           Exif IFD Value          |      |

            |             +-------  +-----------------------------------+      |

            |                       |                                   |      |

            |                       |        Thumbnail image data       |      |

            |                       |                                   |      |

            +---------------------- +-----------------------------------+      |

            |                       |                                   |      |

            |                       |              SubIFD1              | <----+

            |                       |                                   |      |

            |                       +-----------------------------------+      |
Preview Image IFD Area            |            SubIFD1 Value          |      |
            |                       +-----------------------------------+      |

            |                       |                                   |      |

            |                       |   JPEG image data for preview     |      |

            |                       |                                   |      |

            +---------------------- +-----------------------------------+      |

            |                       |                                   |      |

            |                       |              SubIFD2              | <----+

            |                       |                                   |
            |                       +-----------------------------------+

Main Image Area                   |            SubIFD2 Value          |

            |                       +-----------------------------------+

            |                       |                                   |

            |                       |          Main image data          |
            |                       |                                   |

            +---------------------- +-----------------------------------+
Figure 2-1-1-2 Structure of the raw data file (D70, D70s, D50)

   +-----------------------------------+
                                    |            TIFF Header            |

            +-------------+-------- +-----------------------------------+

            |             |         |           Entry Counts            |

            |             |         +-----------------------------------+

            |             |         |         Directory Entry 0         |

            |             |         +-----------------------------------+

            |             |         |                .                  |

            |             |         +-----------------------------------+

            |             |         |              SubIFDs              | -----+

            |          0th IFD      +-----------------------------------+      |

            |             |         |                .                  |      |

            |             |         +-----------------------------------+      |

            |             |         |          Exif IFD Pointer         | ---+ |

            |             |         +-----------------------------------+    | |

            |             |         |       GPS Info IFD Pointer        | -----------+
Thumbnail Area            |         +-----------------------------------+    | |     |

            |             |         |          Next IFD Offset          |    | |     |

            |             +-------  +-----------------------------------+    | |     |
            |                       |           0th IFD Value           |    | |     |
            |             +-------  +-----------------------------------+    | |     |
            |             |         |                                   |    | |     |
            |             |         |             Exif IFD              | <--+ |     |
            |       Exif additional |                                   |      |     |
            |         Information   +-----------------------------------+      |     |
            |             |         |           Exif IFD Value          |      |     |
            |             +-------  +-----------------------------------+      |     |
            |             |         |                                   |      |     |

            |             |         |        GPS Info IFD               | <----------+
            |       GPS-related     |                                   |      |

            |         Information   +-----------------------------------+      |

            |             |         |        GPS Info IFD Value         |      |

            |             +---------+-----------------------------------+      |

            |                       |                                   |      |

            |                       |        Thumbnail image data       |      |

            |                       |                                   |      |

            +---------------------- +-----------------------------------+      |

            |                       |                                   |      |

Preview Image IFD Area              |              SubIFD1              | <----+

            |                       |                                   |------+----+

            |                       +-----------------------------------+      |    |

            |                       |            SubIFD1 Value          |      |    |
            +---------------------- +-----------------------------------+      |    |
            |                       |                                   |      |    |
Main Image IFD Area                 |              SubIFD2              | <----+    |
            |                       |                                   |-----------+----+

            |                       +-----------------------------------+           |    |
            |                       |            SubIFD2 Value          |           |    |
            +---------------------- +-----------------------------------+           |    |
            |                       |                                   |           |    |
Preview Image Data Area             |    JPEG image data for preview    | <---------+    |
            |                       |                                   |                |

            +---------------------- +-----------------------------------+                |
            |                       |                                   |                |
Main Image Area                     |        Main image data            | <--------------+
            |                       |                                   |

            +---------------------- +-----------------------------------+
Figure 2-1-1-3 Structure of the raw data file (D2Hs, D2X, D2Xs, D200, D300 and D3)

                                    +-----------------------------------+

                                    |            TIFF Header            |

            +-------------+-------- +-----------------------------------+

            |             |         |           Entry Counts            |

            |             |         +-----------------------------------+

            |             |         |         Directory Entry 0         |

            |             |         +-----------------------------------+

            |             |         |                .                  |

            |             |         +-----------------------------------+

            |             |         |              SubIFDs              | -----+

            |          0th IFD      +-----------------------------------+      |

            |             |         |                .                  |      |

            |             |         +-----------------------------------+      |

            |             |         |          Exif IFD Pointer         | ---+ |

            |             |         +-----------------------------------+    | |

            |             |         |                .                  |    | |
 Thumbnail Area           |         +-----------------------------------+    | |
            |             |         |          Next IFD Offset          |    | |

            |             +-------  +-----------------------------------+    | |

            |                       |           0th IFD Value           |    | |

            |             +-------  +-----------------------------------+    | |

            |             |         |                                   |    | |

            |             |         |             Exif IFD              | <--+ |

            |       Exif additional |                                   |      |

            |         Information   +-----------------------------------+      |

            |             |         |           Exif IFD Value          |      |

            |             +-------  +-----------------------------------+      |

            |                       |                                   |      |

            |                       |       Thumbnail image data        |      |

            |                       |                                   |      |

            +---------------------- +-----------------------------------+      |

            |                       |                                   |      |

  Preview Image IFD Area            |              SubIFD1              | <----+

            |                       |                                   |------+----+

            |                       +-----------------------------------+      |    |

            |                       |            SubIFD1 Value          |      |    |
            +---------------------- +-----------------------------------+      |    |
            |                       |                                   |      |    |
  Main Image IFD Area               |              SubIFD2              | <----+    |
            |                       |                                   |-----------+----+

            |                       +-----------------------------------+           |    |
            |                       |            SubIFD2 Value          |           |    |
            +---------------------- +-----------------------------------+           |    |
            |                       |                                   |           |    |
  Preview Image Data Area           |   JPEG image data for preview     | <---------+    |
            |                       |                                   |                |

            +---------------------- +-----------------------------------+                |
            |                       |                                   |                |
  Main Image Area                   |       Main image data             | <--------------+
            |                       |                                   |

            +---------------------- +-----------------------------------+
Figure 2-1-1-4 Structure of the raw data file (D80, D40, D40X, D60)


IFD
Element block of the IFD
                +------------------------+ ---+             +--- +----------------------+-------+

                  |    Entry Counts (N)    |    |             |    |   Entry Counts (N)   |  XXh  |

                  |        2 bytes         |    +-------------+    |                      +-------+

                  +------------------------+ ---+             |    |      N = XXWWh       |  WWh  |

                  |                        |                  +--- +----------------------+-------+

                  |   Directory Entry 0    |

                  |       12 bytes         |                  +--- +------------------------------+

                  |                        |                  |    |            Tag               |

                  +------------------------+ ---+             |    |           2 bytes            |

                  |                        |    |             |    +------------------------------+

                  |   Directory Entry 1    |    |             |    |            Type              |

                  |       12 bytes         |    +-------------+    |           2 bytes            |

                  |                        |    |             |    +------------------------------+

                  +------------------------+ ---+             |    |            Count             |

                  |                        |                  |    |           4 bytes            |

                  |           .            |                  |    +------------------------------+

                  |           .            |                  |    |          Value Offset        |

                  |           .            |                  |    |           4 bytes            |

                  |           .            |                  +--- +------------------------------+

                  |                        |

                  +------------------------+                  +--- +----------------------+-------+

                  |                        |                  |    |                      |  VVh  |

                  | Directory Entry N-1    |                  |    |                      +-------+

                  |       12 bytes         |                  |    |    Next IFD Offset   |  UUh  |

                  |                        |            +-----+    |                      +-------+

                  +------------------------+ ---+       |     |    |       VVUUTTSSh      |  TTh  |

                  |    Next IFD Offset     |    +-------+     |    |                      +-------+

                  |        4 bytes         |    |             |    |                      |  SSh  |

                  +------------------------+ ---+             +--- +----------------------+-------+

Figure 2-1-2 General IFD structure

2.3. Structure of Each Data Block
Each data block of the raw data file is described in the following subsections based on Figures 2-1-1-1 through 2-1-1-4 “Structure of the raw data file”.
2.3.1. TIFF Header

This is the header information indicating the start of the ‘Exif’ additional information. Since the additional information is recorded according to the ‘TIFF Revision 6.0’ format, the file is started with ‘TIFF Header’.

For this camera, ‘TIFF Header’ is recorded as shown in Figure 2-3-1.

	Name
	Contents
	Code
	Address Offset

	Byte order
	Big Endian format
	4Dh
	+00h

	
	
	4Dh
	+01h

	42
	Fixed data
	00h
	+02h

	
	
	2Ah
	+03h

	0th IFD Offset
	Top address of 0th IFD
	00h
	+04h

	
	
	00h
	+05h

	
	
	00h
	+06h

	
	
	08h
	+07h


Figure 2-3-1 TIFF Header

2.3.2. 0th IFD (0th Image File Directory)

The tags of the image parameters concerning the thumbnail image and other additional information are recorded. The types of the tags recorded in ‘0th IFD’ are shown in subsection 3.1. “Tags Recorded in ‘0th IFD’”.

2.3.3. 0th IFD Value
Among the information recorded in ‘0th IFD’, the information that cannot be recorded directly in the ‘Value Offset’ field (the information of which the total number of bytes exceeds four bytes) is recorded in this area.

2.3.4. Exif IFD
The ‘Exif’-specific tags are recorded in this area.

The types of the tags to be recorded are shown in subsection 3.2. “Tags Recorded in ‘Exif IFD’”.
2.3.5. Exif IFD Value
Among the information recorded in ‘Exif IFD’, the information that cannot be recorded directly in the ‘Value Offset’ field (the information of which the total number of bytes exceeds four bytes) is recorded in this area.

2.3.6. GPS Info IFD (D2Hs, D2X, D2Xs, D200, D300 and D3)

This area is applied to digital cameras such as D2X, D2Xs, D2Hs, D200, D300 and D3. The ‘GPS’ –related tags are recorded in this area.

The types of the tags to be recorded are shown in subsection 3.3. “Tags Recorded in ‘GPS Info IFD’”.

2.3.7. GPS Info IFD Value (D2Hs, D2X, D2Xs, D200, D300 and D3)

This area is applied to digital cameras such as D2X, D2Xs, D2Hs, D200, D300 and D3. Among the information recorded in ‘GPS Info IFD’, the information that cannot be recorded directly in the ‘Value Offset’ field (the information of which the total number of bytes exceeds four bytes) is recorded in this area. 

2.3.8. Thumbnail Image Data

The thumbnail image data is recorded in this area. The non-compressed data is recorded in the same manner as ‘Exif’ non-compressed file. The same ‘RGB’ as that of ‘RGB non-compressed file’ of ‘Exif’ is used for the thumbnail image data.

For the detailed format of the thumbnail image data, refer to subsection 2.4. “Thumbnail Image Data Format”.
2.3.9. SubIFD (main image IFD) (D100, D2H)

This area is applied to digital cameras D100 and D2H only. The tags of the image parameters concerning the main image and other additional information are recorded. The types of the tags to be recorded are shown in subsection 3.4. “Tags Recorded in ‘SubIFD’”. 

2.3.10. SubIFD Value (main image IFD) (D100, D2H)

This area is applied to digital cameras D100 and D2H only. Among the information recorded in ‘SubIFD’, the information that cannot be recorded directly in the ‘Value Offset’ field (the information of which the total number of bytes exceeds four bytes) is recorded in this area.

2.3.11. SubIFD1 (IFD of the preview JPEG image)
This area is applied to all digital cameras except D100 and D2H. The tags of the image parameters concerning the image size, the preview JPEG image with the compression quality set to Basic, or those of other additional information are recorded.
The types of the tags to be recorded are shown in subsection 3.5 “Tags Recorded in ‘SubIFD1’”.

Image sizes for each model are described in Table 2-3-9-1.

Table 2-3-9-1 Preview JPEG image size

	Camera model
	Preview JPEG image size

	D2Hs
	2464 x 1632

	D2X
	4288 x 2848 (Hi-speed crop is set to Off)
3216 x 2136 (Hi-speed crop is set to On)

	D2Xs
	4288 x 2848 (Hi-speed crop is set to Off)
3216 x 2136 (Hi-speed crop is set to On)

	D200
	3872 x 2592

	D80
	3872 x 2592

	D70
	3008 x 2000

	D70s
	3008 x 2000

	D50
	3008 x 2000

	D40X
	3872 x 2592

	D40
	3008 x 2000

	D300
	4288 x 2848

	D3
	4256 x 2832 when using FX format (36x24)

2784 x 1848 when using DX format (24x16)

3552 x 2832 when using 5:4 format (30x24)

	D60
	3872 x 2592


2.3.12. SubIFD1 Value
This area is applied to all digital cameras except D100 and D2H. Among the information recorded in ‘SubIFD1’, the information that cannot be recorded directly in the ‘Value Offset’ field (the information of which the total number of bytes exceeds four bytes) is recorded in this area.

2.3.13. Preview Image Data
This area is applied to all digital cameras except D100 and D2H. The preview image data is recorded in this area. The image data format is the JPEG data and the compression quality is equivalent to Basic. Refer to Table 2-3-9-1 for the size of the preview image after decoding. As for the image data, the data to be recorded is specified in subsection 2.6. “Preview Image Data Format”.
2.3.14. SubIFD2 (main image IFD)
This area is applied to all digital cameras except D100 and D2H. The tags of the image parameters concerning the main image and other additional information are recorded.
The types of the tags to be recorded are shown in subsection 3.6. “Tags Recorded in ‘SubIFD2’”.

2.3.15. SubIFD2 Value
This area is applied to all digital cameras except D100 and D2H. Among the information recorded in ‘SubIFD2’, the information that cannot be recorded directly in the ‘Value Offset’ field (the information of which the total number of bytes exceeds four bytes) is recorded in this area.
2.3.16. Main Image Data
The non-compressed raw data (main image data) or the compressed raw data (main image data) is recorded in this area.
For the detailed format of the main image data, refer to subsection 2.5. “Main Image Data Format”.

2.4. Thumbnail Image Data Format

The thumbnail image is recorded in this raw data file format as the non-compressed data. The non-compressed image data is divided into a unit of the strip consisting of some lines for recording. The number of lines per strip is decided by the condition that each strip should not exceed 64KB. The strip structure is shown in Figure 2-4-1. (In the case of ‘the number of strips = N’) When the image data is divided into two or more strips, the number of lines in the last strip indicated by ‘Strip (N-1)’ in the figure may be smaller than that of the preceding strips. (The number of lines of the last strip is obtained from that of the entire image.)

The detailed format of the thumbnail image data is shown below.

(1)
The image data format is ‘RGB 4:4:4’, ‘160 x 120 pixels’, and ‘8 bits/component’ (non-compressed).

(2)
Since the total number of bytes of the image data is ‘57600’, the number of strips is 1. The data of the tags for the strip take the values as shown below. Since the number of strips is 1, the number of data is 1 each and it is directly recorded in the ‘Value Offset’ field (only for Strip 0).

The total number of strips (StripPerImage): 1 (120/120=1)
The number of lines per strip (RowsPerStrip): 120

The total number of bytes of the strip (StripByteCounts): 57600 (160x120x3=57600)
Strip offset (StripOffsets): The top offset of the thumbnail image

(3)
The image data is arranged in pixel order. The image data are arranged in order of raster as shown below. Since the image data is ‘8 bits/component’, the data are arranged in order in each byte.

R0,G0,B0 -> R1,G1,B1 -> R2,G2,B2 -> R3,G3,B3 -> R4,G4,B4 -> R5,G5,B5 -> .....
The arrangement of this data is shown in Figure 2-4-2. ‘O’ indicates the sampling point and each sampling point has the data of the three colors; R, G, and B.
	Strip 0

	Strip 1

	Strip 2

	-

-

-

	Strip (N-1)


Figure 2-4-1 Strip structure of the image data
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O: R, G, B

Figure 2-4-2 Image data arrangement
2.5. Main Image Data Format

For models that support the non-compressed raw data (D100, D2H, D2Hs, D2X, D2Xs, D200, D300 and D3), refer to subsection 2.5.1. The compressed raw data is supported by all models. 

2.5.1. Main Image Data Format of the Non-Compressed Raw Data

The main image data is recorded in this area. The image data format is the raw data. Each data of “Even Pixel” and “Odd Pixel” is packed into 24-bit (3-byte) data for recording when the recording bit mode is 12-bit on D100, D2H, D2Hs, D2X, D2Xs, D200, D300 and D3. Each data is recorded in 16-bit (2-byte) format when the recording bit mode is 14-bit on D3 and D300.

In the same manner as the thumbnail image, the main image data is recorded in units of strip. Two or more strips are necessary for the main image (each strip should be less than 64KB). The values of ‘StripOffsets’ and ‘StripByteCounts’ are necessary as many as the total number of strips. (The total number of strips is recorded in the ‘Count’ field.)

The detailed format of the main image data is shown below.

Table 2-5-1-1 Main image data format of non-compressed raw data

	Camera model
	Image data format

	D100
	The image data is packed (in the full-packing method) as follows: ‘Bayer CFA Data’ (the upper left corner is ‘Gr’), ‘3040 x 2024 pixels’, and ’24 bits/2 pixels’ (3 bytes/2 pixels).

Total number of strips (StripPerImage): 1 (2024/2024=1) 

Number of lines per strip (RowsPerStrip):  2024

Total number of bytes of the strip (StripByteCounts): 9844736 (3040/10 x 16 x 2024)
Strip offset (StripOffsets): The offset value at the top of the data

	D2H

D2Hs
	The image data is packed (in the full-packing method) as follows: ‘Bayer CFA Data’ (the upper left corner is ‘G’), ‘2496 x 1648 pixels’, and ’24 bits/2 pixels’ (3 bytes/2 pixels).

  Total number of strips (StripPerImage): 97 (1648/17=96.9) 

  Number of lines per strip (RowsPerStrip): 17

  Number of lines in the last strip: 16

  Total number of bytes of the strip (StripByteCounts): 63648 (2496/2 x 3 x 17)

  Number of bytes of the last strip: 59904 (2496/2 x 3 x 16)

  Strip offset (StripOffsets): The offset value at the top of each strip

	D2X

D2Xs


	· With Hi-speed crop set to Off

The image data is packed (in the full-packing method) as follows: ‘Bayer CFA Data’ (the upper left corner is ‘R’), ‘4320 x 2868 pixels’, and ’24 bits/2 pixels’ (3 bytes/2 pixels).

  Total number of strips (StripPerImage): 287 (2868/10=286.8)
  Number of lines per strip (RowsPerStrip): 10

  Number of lines in the last strip: 8
  Total number of bytes of the strip (StripByteCounts): 64800 (4320/2 x 3 x 10)

  Number of bytes of the last strip: 51840 (4320/2 x 3 x 8)

  Strip offset (StripOffsets): The offset value at the top of each strip

· With Hi-speed crop set to On

The image data is packed (in the full-packing method) as follows: ‘Bayer CFA Data’ (the upper left corner is ‘R’), ‘3264 x 2152 pixels’, and ’24 bits/2 pixels’ (3 bytes/2 pixels).
  Total number of strips (StripPerImage): 166 (2152/13=165.5)
  Number of lines per strip (RowsPerStrip): 13

  Total number of lines in the last strip: 7

  Total number of bytes of the strip (StripByteCounts): 63648 (3264/2 x 3 x 13)

  Number of bytes of the last strip: 34272 (3264/2 x 3 x 7)

  Strip offset (StripOffsets): The offset value at the top of each strip

	D200
	The image data is packed (in the full-packing method) as follows: ‘Bayer CFA Data’ (the upper left corner is ‘G’), ‘3904x2616 pixels’, and ’24 bits/2 pixels’ (3 bytes/2 pixels).

  Total number of strips (StripPerImage): 238 (2616/11=237.8)
  Number of lines per strip (RowsPerStrip): 11

  Number of lines in the last strip: 9

  Total number of bytes of the strip (StripByteCounts): 64416 (3904/2 x 3 x 11)

  Number of bytes of the last strip: 52704 (3904/2 x 3 x 9)

  Strip offset (StripOffsets): The offset value at the top of each strip

	D300
	· With recording bit mode set to 12-bit

‘Bayer CFA Raw Data’ (the upper left corner is ‘R’), ‘4352x2868 pixels’

The data is packed into ‘24 bits/2 pixels’ (3 bytes/2 pixels) in the full-packing method.

Total number of strips (StripPerImage): 287 (2868/10=286.8)
Number of lines per strip (RowsPerStrip): 10

Number of lines in the last strip: 8

Total number of bytes of the strip (StripByteCounts): 65280 (4352/2 x 3 x 10)

Number of bytes of the last strip: 52224 (4352/2 x 3 x 8)

Strip offset (StripOffsets): The offset value at the top of each strip

- With recording bit mode set to 14-bit
‘Bayer CFA Raw Data’ (the upper left corner is ‘R’), ‘4352x2868 pixels’

The data is packed into ‘16 bits/1 pixel’ (2 bytes/1 pixel) in the full-packing method.

Total number of strips (StripPerImage): 410 (2868/7=409.7)
Number of lines per strip (RowsPerStrip): 7

Number of lines in the last strip: 3

Total number of bytes of the strip (StripByteCounts): 60928 (4352 x 2 x 7)

Number of bytes of the last strip: 26112 (4352 x 2 x 3)

Strip offset (StripOffsets): The offset value at the top of each strip

	D3
	· FX format (36 x 24) with recording bit mode set to 12-bit

‘Bayer CFA Data’ (the upper left corner is ‘R’), ‘4288x2844 pixels’

The data is packed into ‘24 bits/2 pixels’ (3 bytes/2 pixels) in the full-packing method.

Total number of strips (StripPerImage): 285 (2844/10=284.4)
Number of lines per strip (RowsPerStrip): 10

Number of lines in the last strip: 4

Total number of bytes of the strip (StripByteCounts): 64320 (4288/2 x 3 x 10)

Number of bytes of the last strip: 25728 (4288/2 x 3 x 4)

Strip offset (StripOffsets): The offset value at the top of each strip

· DX format (24 x 16) with recording bit mode set to 12-bit

‘Bayer CFA Data’ (the upper left corner is ‘R’), ‘2816x1872 pixels’

The data is packed into ‘24 bits/2 pixels’ (3 bytes/2 pixels) in the full-packing method.

Total number of strips (StripPerImage): 125 (1872/15=124.8)
Number of lines per strip (RowsPerStrip): 15

Number of lines in the last strip: 12

Total number of bytes of the strip (StripByteCounts): 63360 (2816/2 x 3 x 15)

Number of bytes of the last strip: 50688 (2816/2 x 3 x 12)

Strip offset (StripOffsets): The offset value at the top of each strip

· 5:4 format (30 x 24) with recording bit mode set to 12-bit

‘Bayer CFA Data’ (the upper left corner is ‘R’), ‘3584x2844 pixels’

The data is packed into ‘24 bits/2 pixels’ (3 bytes/2 pixels) in the full-packing method.

Total number of strips (StripPerImage): 237 (2844/12=237)
Number of lines per strip (RowsPerStrip): 12

Number of lines in the last strip: 0

Total number of bytes of the strip (StripByteCounts): 64512 (3584/2 x 3 x 12)

Number of bytes of the last strip: 0 (3584/2 x 3 x 0)

Strip offset (StripOffsets): The offset value at the top of each strip

· FX format (36 x 24) with recording bit mode set to 14-bit

‘Bayer CFA Data’ (the upper left corner is ‘R’), ‘4288x2844 pixels’

The data is packed into ‘16 bits/1 pixel’ (2 bytes/1 pixel) in the full-packing method.

Total number of strips (StripPerImage): 407 (2844/7=406.2)
Number of lines per strip (RowsPerStrip): 7

Number of lines in the last strip: 2

Total number of bytes of the strip (StripByteCounts): 60032 (4288 x 2 x 7)

Number of bytes of the last strip: 17152 (4288 x 2 x 2)

Strip offset (StripOffsets): The offset value at the top of each strip

· DX format (24 x 16) with recording bit mode set to 14-bit

‘Bayer CFA Data’ (the upper left corner is ‘R’), ‘2816x1872 pixels’

The data is packed into ‘16 bits/1 pixel’ (2 bytes/1 pixel) in the full-packing method.

Total number of strips (StripPerImage): 171 (1872/11=170.1)
Number of lines per strip (RowsPerStrip): 11

Number of lines in the last strip: 2

Total number of bytes of the strip (StripByteCounts): 61952 (2816 x 2 x 11)

Number of bytes of the last strip: 11264 (2816 x 2 x 2)

Strip offset (StripOffsets): The offset value at the top of each strip

· 5:4 format (30 x 24) with recording bit mode set to 14-bit

‘Bayer CFA Data’ (the upper left corner is ‘R’), ‘3584x2844 pixels’

The data is packed into ‘16 bits/1 pixel’ (2 bytes/1 pixel) in the full-packing method.

Total number of strips (StripPerImage): 316 (2844/9=316)
Number of lines per strip (RowsPerStrip): 9

Number of lines in the last strip: 0

Total number of bytes of the strip (StripByteCounts): 64512 (3584 x 2 x 9)

Number of bytes of the last strip: 0 (3584 x 2 x 0)

Strip offset (StripOffsets): The offset value at the top of each strip


- With recording bit mode set to 12-bit on D100, D2H, D2Hs, D2X, D2Xs, D200, D3 and D300

The pairs of ‘Even Pixel’ and ‘Odd Pixel’ packed into 24 bits (3 bytes) are recorded in pixel order along the raster scanning direction as shown below.

(Even, Odd)  ->  (Even, Odd)  ->  (Even, Odd)  ->  (Even, Odd)  -> -----

         24 bits          24 bits          24 bits          24 bits
- With recording bit mode set to 14-bit on D3 and D300

‘16 bits/1 pixel (2 Bytes/1 pixel)’ data are recorded in pixel order along the raster scanning direction.

2.5.2. Main Image Data Format of the Compressed Raw Data

The compression algorithm is the Nikon-original method. The data is recorded in the strip form. However, one screen includes a single strip.

The tags related to the strip are shown below.

Table 2-5-2-1 Main image data format of the compressed raw data

	Camera model
	Image data format

	D100
	Total number of strips (StripPerImage): 1 (2024/2024=1)
Number of lines per strip (RowsPerStrip): 2024

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data

	D2H

D2Hs
	Total number of strips (StripPerImage): 1 (1648/1648=1) 

Number of lines per strip (RowsPerStrip): 1648

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data

	D2X

D2Xs
	- With Hi-speed crop set to Off

Total number of strips (StripPerImage): 1 (2868/2868=1)

Number of lines per strip (RowsPerStrip): 2868

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data
- With Hi-speed crop set to On

Total number of strips (StripPerImage): 1 (2152/2152=1) 

Number of lines per strip (RowsPerStrip): 2152

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data

	D200

D80
D40X

D60
	Total number of strips (StripPerImage): 1 (2616/2616=1) 

Number of lines per strip (RowsPerStrip): 2616

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data

	D70

D70s

D50

D40
	Total number of strips (StripPerImage): 1 (2014/2014=1) 

Number of lines per strip (RowsPerStrip): 2014

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data

	D300
	Total number of strips (StripPerImage): 1 (2868/2868=1) 

Number of lines per strip (RowsPerStrip): 2868

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data

	D3
	- FX format (36x24)

Total number of strips (StripPerImage): 1 (2844/2844=1) 

Number of lines per strip (RowsPerStrip): 2844

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data

- DX format (24x16)

Total number of strips (StripPerImage): 1 (1872/1872=1) 

Number of lines per strip (RowsPerStrip): 1872

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data

- 5:4 format (30x24)

Total number of strips (StripPerImage): 1 (2844/2844=1) 

Number of lines per strip (RowsPerStrip): 2844

Total number of bytes of the strip (StripByteCounts): Not fixed (the actual size is entered)

Strip offset (StripOffsets): The offset value at the top of the data


The compressed raw data is bit-packed from the top line in order of processing.

2.6. Preview Image Data Format

The format of the preview image recorded in SubIFD1 of the raw data is specified.  The preview image data is the JPEG data and the compression quality is equivalent to Basic. Refer to Table 2-3-9-1 for the size of the preview image after decoding.

1) Preview image data format
For the raw data, the preview image data is recorded in the JPEG format in the same manner as that of the thumbnail image of the DCF basic file (JPEG). The structure is identical with that of “1st IFD” and under (thumbnail image) in the application marker “APP1” of the DCF basic file. However, only the size of the preview image is not specified but is optional.

The data structure of the preview image data (JPEG format) is shown in Figure 2-6-1.

The detailed data format of the preview image is shown below.

- The application marker segment (APPn) must not be included.

- The markers of ‘COM’, ‘DRI’, and ‘RSTm’ must not be included.

- The image signal format is ‘YCbCr4:2:2’ and ‘8 bit/component’ only.

In addition, the interleave format must be ‘block interleave’.

- The compression ratio of the view image is optional.

- The used quantization table is shown in the ‘DQT’ marker segment.

- The data of the ‘DHT’ marker segment can be identical with that of the JPEG main image.

- The size of the view image is shown in the ‘SOF’ marker segment.

- The data of the ‘SOS’ marker segment can be identical with that of the JPEG main image.
	SOI
	Start Of Image

	DQT
	Quantization table

	DHT
	Huffman table

	SOF
	Frame header

	SOS
	Scan header

	Entropy Coded Data

(JPEG compressed data)

	EOI
	End Of Image

	PAD Bytes (Padding by ‘FFh’)


Figure 2-6-1 Structure of the preview image data

3. ADDITIONAL INFORMATION

The tags of the raw data file are recorded in the four areas; ‘0th IFD’, ‘Exif IFD’, ‘SubIFD1’, and ‘SubIFD2’. ‘0th IFD’ is the ‘IFD’ of the thumbnail image, ‘Exif IFD’ is the ‘IFD’ for the ‘Exif’-specific additional information, ‘SubIFD1’ is the ‘IFD’ of the preview JPEG image, and ‘SubIFD2’ is the ‘IFD’ of the main image. However, because D100 and D2H do not support the preview JPEG image, ‘SubIFD1’ and ‘SubIFD2’ do not exist for those cameras. Instead, ‘SubIFD’ is used for IFD of the main image. In addition, as D2X, D2Xs, D2Hs, D200, D300 and D3 have GPS device connection function, ‘GPSInfo IFD’ exists. ‘GPSInfo IFD’ is the IFD of the GPS-related information. The tags to be recorded in each ‘IFD’ are described below.

3.1 Tags Recorded in ‘0th IFD’
The tags recorded in ‘0th IFD’ in this camera are shown in Tables 3-1-1-1 through 3-1-1-5. The tags recorded in the ‘IFD’ of the thumbnail image are described. The tags of the image parameters concerning the thumbnail image and other additional information are recorded in this ‘IFD’.
Meaning of the ‘Type’ field in the table is based on the ‘TIFF/EP’ rules.

M
:
Mandatory (must be recorded)
R
:
Recommended (recording is desirable)
O
:
Optional (recorded according to the need)
[D100]

Table 3-1-1-1 List of the tags recorded in ‘0th IFD’ (D100)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	00FEh
	NewSubFileType
	Tag for identifying thumbnail image
	M
	Value Offset Field

	0100h
	ImageWidth
	Horizontal size (pixels) of the image
	M
	Value Offset Field

	0101h
	ImageLength
	Vertical size (pixels) of the image
	M
	Value Offset Field

	0102h
	BitsPerSample
	Number of bits per component
	M
	0th IFD Value Area

	0103h
	Compression
	Type of compression
	M
	Value Offset Field

	0106h
	PhotometricInterpretation
	Type of color component
	M
	Value Offset Field

	010Eh
	ImageDescription
	Title of image
	M
	0th IFD Value Area

	010Fh
	Make
	Maker name
	M
	0th IFD Value Area

	0110h
	Model
	Model name
	M
	0th IFD Value Area

	0111h
	StripOffsets
	Offset of strip
	M
	Value Offset Field

	0115h
	SamplesPerPixel
	Number of components
	M
	Value Offset Field

	0116h
	RowsPerStrip
	Number of lines per strip
	M
	Value Offset Field

	0117h
	StripByteCounts
	Total number of bytes of the strip
	M
	Value Offset Field

	011Ah
	XResolution
	Horizontal resolution of the image
	M
	0th IFD Value Area

	011Bh
	YResolution
	Vertical resolution of the image
	M
	0th IFD Value Area

	011Ch
	PlanarConfiguration
	Order of image data
	M
	Value Offset Field

	0128h
	ResolutionUnit
	Resolution unit (dot/inch)
	M
	Value Offset Field

	0131h
	Software
	Firmware version
	M
	0th IFD Value Area

	0132h
	DateTime
	Modification date/time of the file
	M
	0th IFD Value Area

	014Ah
	SubIFDs
	Offset to SubIFD
	R
	Value Offset Field

	0214h
	ReferenceBlackWhite
	Value of reference black and reference white
	M
	0th IFD Value Area

	8769h
	Exif IFD Pointer
	Offset to Exif IFD
	O
	Value Offset Field

	9003h
	DateTimeOriginal
	Creation date/time of the original image
	M
	0th IFD Value Area

	9216h
	TIFF/EPStandardID
	Version of TIFF/EP
	M
	Value Offset Field


[D2H]

Table 3-1-1-2 List of the tags recorded in ‘0th IFD’ (D2H)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	00FEh
	NewSubFileType
	Tag for identifying thumbnail image
	M
	Value Offset Field

	0100h
	ImageWidth
	Horizontal size (pixels) of the image
	M
	Value Offset Field

	0101h
	ImageLength
	Vertical size (pixels) of the image
	M
	Value Offset Field

	0102h
	BitsPerSample
	Number of bits per component
	M
	0th IFD Value Area

	0103h
	Compression
	Type of compression
	M
	Value Offset Field

	0106h
	PhotometricInterpretation
	Type of color component
	M
	Value Offset Field

	010Fh
	Make
	Maker name
	M
	0th IFD Value Area

	0110h
	Model
	Model name
	M
	0th IFD Value Area

	0111h
	StripOffsets
	Offset of strip
	M
	Value Offset Field

	0112h
	Orientation
	Image orientation
	R
	Value Offset Field

	0115h
	SamplesPerPixel
	Number of components
	M
	Value Offset Field

	0116h
	RowsPerStrip
	Number of lines per strip
	M
	Value Offset Field

	0117h
	StripByteCounts
	Total number of bytes of the strip
	M
	Value Offset Field

	011Ah
	XResolution
	Horizontal resolution of the image
	M
	0th IFD Value Area

	011Bh
	YResolution
	Vertical resolution of the image
	M
	0th IFD Value Area

	011Ch
	PlanarConfiguration
	Order of image data
	M
	Value Offset Field

	0128h
	ResolutionUnit
	Resolution unit (dot/inch)
	M
	Value Offset Field

	0131h
	Software
	Firmware version
	M
	0th IFD Value Area

	0132h
	DateTime
	Modification date/time of the file
	M
	0th IFD Value Area

	014Ah
	SubIFDs
	Offset to SubIFD
	R
	Value Offset Field

	0214h
	ReferenceBlackWhite
	Value of reference black and reference white
	M
	0th IFD Value Area

	8769h
	Exif IFD Pointer
	Offset to Exif IFD
	O
	Value Offset Field

	9003h
	DateTimeOriginal
	Creation date/time of the original image
	M
	0th IFD Value Area

	9216h
	TIFF/EPStandardID
	Version of TIFF/EP
	M
	Value Offset Field


[D70, D70s, D50, D80, D40, D40X, D60]

Table 3-1-1-3 List of the tags recorded in ‘0th IFD’ (D70, D70s, D50, D80, D40, D40X, D60)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	00FEh
	NewSubFileType
	Tag for identifying thumbnail image
	M
	Value Offset Field

	0100h
	ImageWidth
	Horizontal size (pixels) of the image
	M
	Value Offset Field

	0101h
	ImageLength
	Vertical size (pixels) of the image
	M
	Value Offset Field

	0102h
	BitsPerSample
	Number of bits per component
	M
	0th IFD Value Area

	0103h
	Compression
	Type of compression
	M
	Value Offset Field

	0106h
	PhotometricInterpretation
	Type of color component
	M
	Value Offset Field

	010Fh
	Make
	Maker name
	M
	0th IFD Value Area

	0110h
	Model
	Model name
	M
	0th IFD Value Area

	0111h
	StripOffsets
	Offset of strip
	M
	Value Offset Field

	0112h
	Orientation
	Image orientation
	R
	Value Offset Field

	0115h
	SamplesPerPixel
	Number of components
	M
	Value Offset Field

	0116h
	RowsPerStrip
	Number of lines per strip
	M
	Value Offset Field

	0117h
	StripByteCounts
	Total number of bytes of the strip
	M
	Value Offset Field

	011Ah
	XResolution
	Horizontal resolution of the image
	M
	0th IFD Value Area

	011Bh
	YResolution
	Vertical resolution of the image
	M
	0th IFD Value Area

	011Ch
	PlanarConfiguration
	Order of image data
	M
	Value Offset Field

	0128h
	ResolutionUnit
	Resolution unit (dot/inch)
	M
	Value Offset Field

	0131h
	Software
	Firmware version
	M
	0th IFD Value Area

	0132h
	DateTime
	Modification date/time of the file
	M
	0th IFD Value Area

	014Ah
	SubIFDs
	Offset to SubIFD
	R
	0th IFD Value Area

	0214h
	ReferenceBlackWhite
	Value of reference black and reference white
	M
	0th IFD Value Area

	8769h
	Exif IFD Pointer
	Offset to Exif IFD
	O
	Value Offset Field

	9003h
	DateTimeOriginal
	Creation date/time of the original image
	M
	0th IFD Value Area

	9216h
	TIFF/EPStandardID
	Version of TIFF/EP
	M
	Value Offset Field


[D2Hs, D2X, D2Xs, D200, D300, D3]

Table 3-1-1-4 List of the tags recorded in ‘0th IFD’ (D2H, D2Hs, D2X, D2Xs, D200, D300, D3)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	00FEh
	NewSubFileType
	Tag for identifying thumbnail image
	M
	Value Offset Field

	0100h
	ImageWidth
	Horizontal size (pixels) of the image
	M
	Value Offset Field

	0101h
	ImageLength
	Vertical size (pixels) of the image
	M
	Value Offset Field

	0102h
	BitsPerSample
	Number of bits per component
	M
	0th IFD Value Area

	0103h
	Compression
	Type of compression
	M
	Value Offset Field

	0106h
	PhotometricInterpretation
	Type of color component
	M
	Value Offset Field

	010Fh
	Make
	Maker name
	M
	0th IFD Value Area

	0110h
	Model
	Model name
	M
	0th IFD Value Area

	0111h
	StripOffsets
	Offset of strip
	M
	Value Offset Field

	0112h
	Orientation
	Image orientation
	R
	Value Offset Field

	0115h
	SamplesPerPixel
	Number of components
	M
	Value Offset Field

	0116h
	RowsPerStrip
	Number of lines per strip
	M
	Value Offset Field

	0117h
	StripByteCounts
	Total number of bytes of the strip
	M
	Value Offset Field

	011Ah
	XResolution
	Horizontal resolution of the image
	M
	0th IFD Value Area

	011Bh
	YResolution
	Vertical resolution of the image
	M
	0th IFD Value Area

	011Ch
	PlanarConfiguration
	Order of image data
	M
	Value Offset Field

	0128h
	ResolutionUnit
	Resolution unit (dot/inch)
	M
	Value Offset Field

	0131h
	Software
	Firmware version
	M
	0th IFD Value Area

	0132h
	DateTime
	Modification date/time of the file
	M
	0th IFD Value Area

	014Ah
	SubIFDs
	Offset to SubIFD
	R
	0th IFD Value Area

	0214h
	ReferenceBlackWhite
	Value of reference black and reference white
	M
	0th IFD Value Area

	8769h
	Exif IFD Pointer
	Offset to Exif IFD
	O
	Value Offset Field

	8825h
	GPSInfo IFD Pointer
	Offset to GPS IFD
	O
	Value Offset Field

	9003h
	DateTimeOriginal
	Creation date/time of the original image
	M
	0th IFD Value Area

	9216h
	TIFF/EPStandardID
	Version of TIFF/EP
	M
	Value Offset Field


3.2 Tags Recorded in ‘Exif IFD’
The tags recorded in ‘Exif IFD’ are prescribed. The location of ‘Exif IFD’ is pointed by ‘Exif IFD Pointer’.

The tags recorded in ‘Exif IFD’ are shown in Tables 3-2-1 through 3-2-3.

Meaning of the ‘Type’ field in the table is based on the ‘TIFF/EP’ rules.

M
:
Mandatory (must be recorded)
R
:
Recommended (recording is desirable)
O
:
Optional (recorded according to the need)
[D100]

Table 3-2-1 List of the tags recorded in ‘Exif IFD’’ (D100)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	829Ah
	ExposureTime
	Exposure time (second)
	R
	Exif IFD Value Area

	829Dh
	Fnumber
	F number
	O
	Exif IFD Value Area

	8822h
	ExposureProgram
	Exposure program mode
	O
	Value Offset Field

	9003h
	DateTimeOriginal
	Creation date/time of the original image
	O
	Exif IFD Value Area

	9004h
	DateTimeDigitized
	Date/time when the image was digitized
	O
	Exif IFD Value Area

	9204h
	ExposureBiasValue
	Exposure bias value (APEX)
	O
	Exif IFD Value Area

	9205h
	MaxApertureValue
	Maximum aperture value (APEX)
	O
	Exif IFD Value Area

	9207h
	MeteringMode
	Metering mode
	O
	Value Offset Field

	9208h
	LightSource
	Light source
	O
	Value Offset Field

	9209h
	Flash
	Flash
	R
	Value Offset Field

	920Ah
	FocalLength
	Focal length of the lens
	O
	Exif IFD Value Area

	927Ch
	MakerNote
	Maker note
	O
	Exif IFD Value Area

	9286h
	UserComment
	User comment
	O
	Exif IFD Value Area

	9290h
	SubSecTime
	Subsec for ‘0132h’
	O
	Value Offset Field

	9291h
	SubSecTimeOriginal
	Subsec for ‘9003h'
	O
	Value Offset Field

	9292h
	SubSecTimeDigitized
	Subsec for ‘9004h'
	O
	Value Offset Field

	A004h
	RelatedSoundFile
	Related sound file
	O
	Value Offset Field

	A217h
	SensingMethod
	Method of the image sensor
	O
	Value Offset Field

	A300h
	FileSource
	Image source (DSC=3)
	O
	Value Offset Field

	A301h
	SceneType
	Scene type (DSC=1)
	O
	Value Offset Field

	A302h
	CFAPattern
	Geometric pattern of CFA
	O
	Exif IFD Value Area

	A401h
	CustomRenderd
	Individual image processing
	O
	Value Offset Field

	A402h
	ExposureMode
	Exposure mode
	R
	Value Offset Field

	A403h
	WhiteBalance
	White balance
	R
	Value Offset Field

	A404h
	DigitalZoomRatio
	Digital zoom ratio
	O
	Exif IFD Value Area

	A405h
	FocalLengthIn35mmFilm
	Focal length in 35-mm film
	O
	Value Offset Field

	A406h
	SceneCaptureType
	Scene capture type
	R
	Value Offset Field

	A407h
	GainControl
	Gain control
	O
	Value Offset Field

	A408h
	Contrast
	Contrast
	O
	Value Offset Field

	A409h
	Saturation
	Saturation
	O
	Value Offset Field

	A40Ah
	Sharpness
	Sharpness
	O
	Value Offset Field

	A40Ch
	SubjectDistanceRange
	Subject distance range
	O
	Value Offset Field


[D70, D70s, D50]

Table 3-2-2 List of the tags recorded in ‘Exif IFD’’ (D70, D70s, D50)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	829Ah
	ExposureTime
	Exposure time (second)
	O
	Exif IFD Value Area

	829Dh
	Fnumber
	F number
	O
	Exif IFD Value Area

	8822h
	ExposureProgram
	Exposure program mode
	O
	Value Offset Field

	9003h
	DateTimeOriginal
	Creation date/time of the original image
	O
	Exif IFD Value Area

	9004h
	DateTimeDigitized
	Date/time when the image was digitized
	O
	Exif IFD Value Area

	9204h
	ExposureBiasValue
	Exposure bias value (APEX)
	O
	Exif IFD Value Area

	9205h
	MaxApertureValue
	Maximum aperture value (APEX)
	O
	Exif IFD Value Area

	9207h
	MeteringMode
	Metering mode
	O
	Value Offset Field

	9208h
	LightSource
	Light source
	O
	Value Offset Field

	9209h
	Flash
	Flash
	R
	Value Offset Field

	920Ah
	FocalLength
	Focal length of the lens
	O
	Exif IFD Value Area

	927Ch
	MakerNote
	Maker note
	O
	Exif IFD Value Area

	9286h
	UserComment
	User comment
	O
	Exif IFD Value Area

	9290h
	SubSecTime
	Subsec for ‘0132h’
	O
	Value Offset Field

	9291h
	SubSecTimeOriginal
	Subsec for ‘9003h'
	O
	Value Offset Field

	9292h
	SubSecTimeDigitized
	Subsec for ‘9004h'
	O
	Value Offset Field

	A004h
	RelatedSoundFile
	Related sound file
	O
	Value Offset Field

	A217h
	SensingMethod
	Method of the image sensor
	O
	Value Offset Field

	A300h
	FileSource
	Image source (DSC=3)
	O
	Value Offset Field

	A301h
	SceneType
	Scene type (DSC=1)
	O
	Value Offset Field

	A302h
	CFAPattern
	Geometric pattern of CFA
	O
	Exif IFD Value Area

	A401h
	CustomRenderd
	Individual image processing
	O
	Value Offset Field

	A402h
	ExposureMode
	Exposure mode
	R
	Value Offset Field

	A403h
	WhiteBalance
	White balance
	R
	Value Offset Field

	A404h
	DigitalZoomRatio
	Digital zoom ratio
	O
	Exif IFD Value Area

	A405h
	FocalLengthIn35mmFilm
	Focal length in 35-mm film
	O
	Value Offset Field

	A406h
	SceneCaptureType
	Scene capture type
	R
	Value Offset Field

	A407h
	GainControl
	Gain control
	O
	Value Offset Field

	A408h
	Contrast
	Contrast
	O
	Value Offset Field

	A409h
	Saturation
	Saturation
	O
	Value Offset Field

	A40Ah
	Sharpness
	Sharpness
	O
	Value Offset Field

	A40Ch
	SubjectDistanceRange
	Subject distance range
	O
	Value Offset Field


[D2H, D2Hs, D2X, D2Xs, D200, D80, D40, D40X, D300, D3, D60]

Table 3-2-3 List of the tags recorded in ‘Exif IFD’’ (D2H, D2Hs, D2X, D2Xs, D200, D80, D40, 

D40X, D300, D3, D60)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	829Ah
	ExposureTime
	Exposure time (second)
	R
	Exif IFD Value Area

	829Dh
	Fnumber
	F number
	O
	Exif IFD Value Area

	8822h
	ExposureProgram
	Exposure program mode
	O
	Value Offset Field

	8827h
	ISOSpeedRatings
	ISO sensitivity
	O
	Value Offset Field

	9003h
	DateTimeOriginal
	Creation date/time of the original image
	O
	Exif IFD Value Area

	9004h
	DateTimeDigitized
	Date/time when the image was digitized
	O
	Exif IFD Value Area

	9204h
	ExposureBiasValue
	Exposure bias value (APEX)
	O
	Exif IFD Value Area

	9205h
	MaxApertureValue
	Maximum aperture value (APEX)
	O
	Exif IFD Value Area

	9207h
	MeteringMode
	Metering mode
	O
	Value Offset Field

	9208h
	LightSource
	Light source
	O
	Value Offset Field

	9209h
	Flash
	Flash
	R
	Value Offset Field

	920Ah
	FocalLength
	Focal length of the lens
	O
	Exif IFD Value Area

	927Ch
	MakerNote
	Maker note
	O
	Exif IFD Value Area

	9286h
	UserComment
	User comment
	O
	Exif IFD Value Area

	9290h
	SubSecTime
	Subsec for ‘0132h’
	O
	Value Offset Field

	9291h
	SubSecTimeOriginal
	Subsec for ‘9003h’
	O
	Value Offset Field

	9292h
	SubSecTimeDigitized
	Subsec for ‘9004h’
	O
	Value Offset Field

	A217h
	SensingMethod
	Method of the image sensor
	O
	Value Offset Field

	A300h
	FileSource
	Image source (DSC=3)
	O
	Value Offset Field

	A301h
	SceneType
	Scene type (DSC=1)
	O
	Value Offset Field

	A302h
	CFAPattern
	Geometric pattern of CFA
	O
	Exif IFD Value Area

	A401h
	CustomRenderd
	Individual image processing
	O
	Value Offset Field

	A402h
	ExposureMode
	Exposure mode
	R
	Value Offset Field

	A403h
	WhiteBalance
	White balance
	R
	Value Offset Field

	A404h
	DigitalZoomRatio
	Digital zoom ratio
	O
	Exif IFD Value Area

	A405h
	FocalLengthIn35mmFilm
	Focal length in 35-mm film
	O
	Value Offset Field

	A406h
	SceneCaptureType
	Scene capture type
	R
	Value Offset Field

	A407h
	GainControl
	Gain control
	O
	Value Offset Field

	A408h
	Contrast
	Contrast
	O
	Value Offset Field

	A409h
	Saturation
	Saturation
	O
	Value Offset Field

	A40Ah
	Sharpness
	Sharpness
	O
	Value Offset Field

	A40Ch
	SubjectDistanceRange
	Subject distance range
	O
	Value Offset Field


3.3 Tags Recorded in ‘GPSInfo IFD’
The tags recorded in ‘GPSInfo IFD’ are prescribed. The location of ‘GPSInfo IFD’ is pointed by ‘GPSInfo IFD Pointer’. 

The tags that are recorded in ‘GPSInfo IFD’ are shown in Table 3-3-1.

There may be some additional information that cannot be recorded depending on the machine to be used.

Meaning of the ‘Type’ field in the table is based on the ‘TIFF/EP’ rules.

M
:
Mandatory (must be recorded)
R
:
Recommended (recording is desirable)
O
:
Optional (recorded according to the need)

Table 3-3-1 List of the tags recorded in ‘GPSInfo IFD’
	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	0000h
	GPSVersionID
	Version of GPS tag
	O
	Value Offset Field

	0001h
	GPSLatitudeRef
	North or south latitude
	O
	Value Offset Field

	0002h
	GPSLatitude
	Latitude
	O
	GPS IFD Value Area

	0003h
	GPSLongitudeRef
	East or west longitude
	O
	Value Offset Field

	0004h
	GPSLongitude
	Longitude
	O
	GPS IFD Value Area

	0005h
	GPSAltitudeRef
	Unit of altitude
	O
	Value Offset Field

	0006h
	GPSAltitude
	Altitude (numerical value)
	O
	GPS IFD Value Area

	0007h
	GPSTimeStamp
	GPS time
	O
	GPS IFD Value Area

	0008h
	GPSSatellites
	Satellite signal used for locating the position
	O
	Value Offset Field

	0010h
	GPSImgDirectionRef
	Unit of a direction of the image
	O
	Value Offset Field

	0011h
	GPSImgDirection
	Direction of the image (Numerical value)
	O
	GPS IFD Value Area

	0012h
	GPSMapDatum
	Map data used for locating the position
	O
	GPS IFD Value Area

	001Dh
	GPSDateStamp
	GPS date
	O
	GPS IFD Value Area


Supplement)

The following tags are always recorded even if GPS is invalid.


GPSInfo IFD Pointer in ‘0th IFD’

GPSVersionID in ‘GPSInfo IFD’
Therefore, the GPS data is not recorded as far as a tag other than GPSVersionID is not recorded in ‘GPSInfo IFD’.

3.4 Tags Recorded in ‘SubIFD’
The tags that are recorded in ‘SubIFD’ which is the ‘IFD’ of the main image are prescribed. ‘SubIFD’ is the private area viewing from ‘TIFF Revision 6.0’. The tags of the image parameters for the main image and other additional information are recorded in this ‘IFD’.
The tags recorded in ‘SubIFD’ in this camera are shown in Table 3-4-1.
Meaning of the ‘Type’ field in the table is based on the ‘TIFF/EP’ rules.

M
:
Mandatory (must be recorded)
R
:
Recommended (recording is desirable)
O
:
Optional (recorded according to the need)

[D100, D2H]

Table 3-4-1 List of the tags recorded in ‘SubIFD’’
	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	00FEh
	NewSubFileType
	Tag for identifying thumbnail image
	M
	Value Offset Field

	0100h
	ImageWidth
	Horizontal size (pixels) of the image
	M
	Value Offset Field

	0101h
	ImageLength
	Vertical size (pixels) of the image
	M
	Value Offset Field

	0102h
	BitsPerSample
	Number of bits per component
	M
	Value Offset Field

	0103h
	Compression
	Type of compression
	M
	Value Offset Field

	0106h
	PhotometricInterpretation
	Type of color component
	M
	Value Offset Field

	0111h
	StripOffsets
	Offset of strip
	M
	Sub IFD Value Area

	0115h
	SamplesPerPixel
	Number of components
	M
	Value Offset Field

	0116h
	RowsPerStrip
	Number of lines per strip
	M
	Value Offset Field

	0117h
	StripByteCounts
	Total number of bytes of the strip
	M
	Sub IFD Value Area

	011Ah
	XResolution
	Horizontal resolution of the image
	M
	Sub IFD Value Area

	011Bh
	YResolution
	Vertical resolution of the image
	M
	Sub IFD Value Area

	011Ch
	PlanarConfiguration
	Order of image data
	M
	Value Offset Field

	0128h
	ResolutionUnit
	Resolution unit (dot/inch)
	M
	Value Offset Field

	828Dh
	CFARepeatPatternDim
	Pattern of repeating CFA color component
	O
	Value Offset Field

	828Eh
	CFAPattern
	Array of CFA color component
	O
	Value Offset Field

	9217h
	SensingMethod
	Method of the image sensor
	R
	Value Offset Field


3.5 Tags Recorded in ‘SubIFD1’
The tags recorded in ‘SubIFD1’ which is the ‘IFD’ of the preview JPEG image are prescribed. ‘SubIFD1’ is the private area viewing from ‘TIFF Revision 6.0’. The tags of the image parameters for the preview image and other additional information are recorded in this ‘IFD’.
The tags recorded in ‘SubIFD1’ in this camera are shown in Table 3-5-1.
Meaning of the ‘Type’ field in the table is based on the ‘TIFF/EP’ rules.

M
:
Mandatory (must be recorded)
R
:
Recommended (recording is desirable)
O
:
Optional (recorded according to the need)

Table 3-5-1 List of the tags recorded in ‘SubIFD1’
	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	00FEh
	NewSubFileType
	Tag for identifying thumbnail image
	M
	Value Offset Field

	0103h
	Compression
	Compression method
	M
	Value Offset Field

	011Ah
	XResolution
	Horizontal resolution of the image
	M
	SubIFD1 Value Area

	011Bh
	YResolution
	Vertical resolution of the image
	M
	SubIFD1 Value Area

	0128h
	ResolutionUnit
	Resolution unit (dot/inch)
	M
	Value Offset Field

	0201h
	JPEGInterchangeFormat
	Offset value to SOI
	M
	Value Offset Field

	0202h
	JPEGInterchangeFormatLength
	Size from SOI to EOI
	M
	Value Offset Field

	0213h
	YCbCrPositioning
	Positional relationship of Y signal and C signal
	O
	Value Offset Field


3.6 Tags Recorded in ‘SubIFD2’
The tags recorded in ‘SubIFD2’ which is the ‘IFD’ of the main image are prescribed. ‘SubIFD2’ is the private area viewing from ‘TIFF Revision 6.0’. The tags of the image parameters for the main image and other additional information are recorded in this ‘IFD’.
The tags recorded in ‘SubIFD2’ in this camera are shown in Tables 3-6-1 through 3-6-3.
Meaning of the ‘Type’ field in the table is based on the ‘TIFF/EP’ rules.

M
:
Mandatory (must be recorded)
R
:
Recommended (recording is desirable)
O
:
Optional (recorded according to the need)

[D70, D70s, D50]

Table 3-6-1 List of the tags recorded in ‘SubIFD2’’ (D70, D70s, D50)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	00FEh
	NewSubFileType
	Tag for identifying thumbnail image
	M
	Value Offset Field

	0100h
	ImageWidth
	Horizontal size (pixels) of the image
	M
	Value Offset Field

	0101h
	ImageLength
	Vertical size (pixels) of the image
	M
	Value Offset Field

	0102h
	BitsPerSample
	Number of bits per component
	M
	Value Offset Field

	0103h
	Compression
	Type of compression
	M
	Value Offset Field

	0106h
	PhotometricInterpretation
	Type of color component
	M
	Value Offset Field

	0111h
	StripOffsets
	Offset of strip
	M
	SubIFD2 Value Area

	0112h
	Orientation
	Image orientation
	O
	Value Offset Field

	0115h
	SamplesPerPixel
	Number of components
	M
	Value Offset Field

	0116h
	RowsPerStrip
	Number of lines per strip
	M
	Value Offset Field

	0117h
	StripByteCounts
	Total number of bytes of the strip
	M
	SubIFD2 Value Area

	011Ah
	XResolution
	Horizontal resolution of the image
	M
	SubIFD2 Value Area

	011Bh
	YResolution
	Vertical resolution of the image
	M
	SubIFD2 Value Area

	011Ch
	PlanarConfiguration
	Order of image data
	M
	Value Offset Field

	0128h
	ResolutionUnit
	Resolution unit (dot/inch)
	M
	Value Offset Field

	828Dh
	CFARepeatPatternDim
	Pattern of repeating CFA color component
	O
	Value Offset Field

	828Eh
	CFAPattern
	Array of CFA color component
	O
	Value Offset Field

	9217h
	SensingMethod
	Method of the image sensor
	R
	Value Offset Field


[D2Hs, D2X, D2Xs, D200, D300, D3]

Table 3-6-2 List of the tags recorded in ‘SubIFD2’’ (D2H, D2Hs, D2X, D2Xs, D200, D300, D3)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	00FEh
	NewSubFileType
	Tag for identifying thumbnail image
	M
	Value Offset Field

	0100h
	ImageWidth
	Horizontal size (pixels) of the image
	M
	Value Offset Field

	0101h
	ImageLength
	Vertical size (pixels) of the image
	M
	Value Offset Field

	0102h
	BitsPerSample
	Number of bits per component
	M
	Value Offset Field

	0103h
	Compression
	Type of compression
	M
	Value Offset Field

	0106h
	PhotometricInterpretation
	Type of color component
	M
	Value Offset Field

	0111h
	StripOffsets
	Offset of strip
	M
	SubIFD2 Value Area

	0115h
	SamplesPerPixel
	Number of components
	M
	Value Offset Field

	0116h
	RowsPerStrip
	Number of lines per strip
	M
	Value Offset Field

	0117h
	StripByteCounts
	Total number of bytes of the strip
	M
	SubIFD2 Value Area

	011Ah
	XResolution
	Horizontal resolution of the image
	M
	SubIFD2 Value Area

	011Bh
	YResolution
	Vertical resolution of the image
	M
	SubIFD2 Value Area

	011Ch
	PlanarConfiguration
	Order of image data
	M
	Value Offset Field

	0128h
	ResolutionUnit
	Resolution unit (dot/inch)
	M
	Value Offset Field

	828Dh
	CFARepeatPatternDim
	Pattern of repeating CFA color component
	O
	Value Offset Field

	828Eh
	CFAPattern
	Array of CFA color component
	O
	Value Offset Field

	9217h
	SensingMethod
	Method of the image sensor
	R
	Value Offset Field


[D80, D40, D40X, D60]

Table 3-6-3 List of the tags recorded in ‘SubIFD2’’ (D80, D40, D40X, D60)

	Tag Number
	Tag Name
	Description
	Type
	Position of Data

	00FEh
	NewSubFileType
	Tag for identifying thumbnail image
	M
	Value Offset Field

	0100h
	ImageWidth
	Horizontal size (pixels) of the image
	M
	Value Offset Field

	0101h
	ImageLength
	Vertical size (pixels) of the image
	M
	Value Offset Field

	0102h
	BitsPerSample
	Number of bits per component
	M
	Value Offset Field

	0103h
	Compression
	Type of compression
	M
	Value Offset Field

	0106h
	PhotometricInterpretation
	Type of color component
	M
	Value Offset Field

	0111h
	StripOffsets
	Offset of strip
	M
	Value Offset Field

	0115h
	SamplesPerPixel
	Number of components
	M
	Value Offset Field

	0116h
	RowsPerStrip
	Number of lines per strip
	M
	Value Offset Field

	0117h
	StripByteCounts
	Total number of bytes of the strip
	M
	Value Offset Field

	011Ah
	XResolution
	Horizontal resolution of the image
	M
	SubIFD2 Value Area

	011Bh
	YResolution
	Vertical resolution of the image
	M
	SubIFD2 Value Area

	011Ch
	PlanarConfiguration
	Order of image data
	M
	Value Offset Field

	0128h
	ResolutionUnit
	Resolution unit (dot/inch)
	M
	Value Offset Field

	828Dh
	CFARepeatPatternDim
	Pattern of repeating CFA color component
	O
	Value Offset Field

	828Eh
	CFAPattern
	Array of CFA color component
	O
	Value Offset Field

	9217h
	SensingMethod
	Method of the image sensor
	R
	Value Offset Field


4. NOTES ON THE ADDITIONAL INFORMATION

The contents of the specific tags in the raw data file are described below.

For the tags that are not described here, refer to the specifications for “TIFF Revision 6.0” and “Image file format standards for the digital still camera (Exif) Version 2.2”.

(1)
Checking the Make (manufacturer name) and the Model (model name) tags

Since the Make and the Model tags are recorded in the additional information of the thumbnail image (tags recorded in 0th IFD) as shown below, check them. A relevant model name is entered in ‘XXX’. (For example, for digital camera D40, it should be ‘D40’.)

	Tag
	TagCode
	Type
	Count
	Value

	Make
	0x010F
	ASCII
	0x0012
	’NIKON CORPORATION’

	Model
	0x0110
	ASCII
	0x000A or 0x000B
	‘NIKON XXX’


(2)
PhotometricInterpretation’ tag
The values defined in the ‘TIFF/EP’ format specifications are used for recording. Table 4-1 shows the representative component type. In this camera, ‘CFA’ is entered in the raw data format.

Table 4-1 Representative values of ‘PhotometricInterpretation’
	TagName
	Type of Components
	Value

	PhotometricInterpretation
	WhiteIsZero
	0000h

	
	BlackIsZero
	0001h

	
	RGB
	0002h

	
	RGB Palette
	0003h

	
	Transparency Mask
	0004h

	
	CMYK
	0005h

	
	YCbCr
	0006h

	
	CIELab
	0008h

	
	CFA
	8023h

	
	Vendor Unique
	Values larger than 8000h


(3)
Compression’ tag (Tag Code = 0103h)

The compression method used for the image data. It is not recorded because it is unnecessary when the main image is the JPEG compressed data. When the thumbnail is the JPEG compressed data, 6 is recorded.

- Tag
= 0103h
- Type
= SHORT (0003h)

- Count
= 1
- Data
= 0x0001 : Non-compressed


0x8799 : Main image of the compressed raw data

0x0006 : JPEG compression (thumbnail, SubIFD1)

For ‘JPEG file’ in the file format, this tag is not entered in the main image and 0x0006 (JPEG compression) is entered for the thumbnail.

In this camera, for the ‘raw data file (non-compressed format)’ based on the TIFF, 0001h (non-compressed) is recorded for the main image as well as the thumbnail. For the ‘raw data file (compressed format)’ based on the TIFF, 8799h (the whole of Nikon-original compression algorithm) is recorded for the main image and 0001h (non-compressed) is recorded for the thumbnail, and the tag indicating the type of the Nikon-original compression algorithm is entered in the maker note.

(4) 
Tags indicating the pattern of the CFA (‘CFARepeatPatternDim’ and ‘CFAPattern’)
The CFA pattern is recorded by the ‘CFARepeatPatternDim’ and ‘CFAPattern’ tags defined in ‘TIFF/EP’. Figures 4-2-1 through 4-2-8 shows the CFA pattern when the raw data is recorded.

[D2H, D2Hs]

                        |<-------------- 2496 pixels  ------------>|

                        －－－  +---+---+---+---+---+---+----------+---+---+

                          ↑    | G | B | G | B | G | B |    ...   | G | B |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                          ｜    | R | G | R | G | R | G |    ...   | R | G |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                                | G | B | G | B | G | B |    ...   | G | B |

+---+---+---+---+---+---+----------+---+---+

1648 pixels |                .                         |

                                |                .                         |

                          ｜    |                .                         |

                          ｜    +---+---+---+---+---+---+----------+---+---+
｜    | G | B | G | B | G | B |    ...   | G | B |
｜    +---+---+---+---+---+---+----------+---+---+

                          ↓    | R | G | R | G | R | G |    ...   | R | G |

                        －－－  +---+---+---+---+---+---+----------+---+---+

Figure 4-2-1 Example of the CFA (Bayer array) (D2H, D2Hs)

[D2X, D2Xs]

                                                     4320

                                    |<--------------(3264)  pixels ----------->|

                            －－－  +---+---+---+---+---+---+----------+---+---+

                              ↑    | R | G | R | G | R | G |    ...   | R | G |
                              ｜    +---+---+---+---+---+---+----------+---+---+

                              ｜    | G | B | G | B | G | B |    ...   | G | B |
                              ｜    +---+---+---+---+---+---+----------+---+---+

                                    | R | G | R | G | R | G |    ...   | R | G |
+---+---+---+---+---+---+----------+---+---+

2868 pixels |                .                         |

                       (2152)       |                .                         |

                              ｜    |                .                         |

                              ｜    +---+---+---+---+---+---+----------+---+---+
｜    | R | G | R | G | R | G |    ...   | R | G |
｜    +---+---+---+---+---+---+----------+---+---+

                              ↓    | G | B | G | B | G | B |    ...   | G | B |
                            －－－  +---+---+---+---+---+---+----------+---+---+

Figure 4-2-2 Example of the CFA (Bayer array) (D2X, D2Xs)

[D200]

                        |<-------------- 3904  pixels  ----------->|

                        －－－  +---+---+---+---+---+---+----------+---+---+

                          ↑    | G | R | G | R | G | R |    ...   | G | R |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                          ｜    | B | G | B | G | B | G |    ...   | B | G |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                                | G | R | G | R | G | R |    ...   | G | R |

+---+---+---+---+---+---+----------+---+---+

2616 pixels |                .                         |

                                |                .                         |

                          ｜    |                .                         |

                          ｜    +---+---+---+---+---+---+----------+---+---+
｜    | G | R | G | R | G | R |    ...   | G | R |
｜    +---+---+---+---+---+---+----------+---+---+

                          ↓    | B | G | B | G | B | G |    ...   | B | G |

                        －－－  +---+---+---+---+---+---+----------+---+---+

Figure 4-2-3 Example of the CFA (Bayer array) (D200)

[D100]

                        |<-------------- 3034  pixels  ----------->|

                        －－－  +---+---+---+---+---+---+----------+---+---+

                          ↑    | G | R | G | R | G | R |    ...   | G | R |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                          ｜    | B | G | B | G | B | G |    ...   | B | G |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                                | G | R | G | R | G | R |    ...   | G | R |

+---+---+---+---+---+---+----------+---+---+

2024 pixels |                .                         |

                                |                .                         |

                          ｜    |                .                         |

                          ｜    +---+---+---+---+---+---+----------+---+---+
｜    | G | R | G | R | G | R |    ...   | G | R |
｜    +---+---+---+---+---+---+----------+---+---+

                          ↓    | B | G | B | G | B | G |    ...   | B | G |

                        －－－  +---+---+---+---+---+---+----------+---+---+

Figure 4-2-4 Example of the CFA (Bayer array) (D100)

[D70, D70s. D50, D40]

                        |<-------------- 3040  pixels  ----------->|

                        －－－  +---+---+---+---+---+---+----------+---+---+

                          ↑    | B | G | B | G | B | G |    ...   | B | G |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                          ｜    | G | R | G | R | G | R |    ...   | G | R |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                                | B | G | B | G | B | G |    ...   | B | G |

+---+---+---+---+---+---+----------+---+---+

2014 pixels |                .                         |

                                |                .                         |

                          ｜    |                .                         |

                          ｜    +---+---+---+---+---+---+----------+---+---+
｜    | B | G | B | G | B | G |    ...   | B | G |
｜    +---+---+---+---+---+---+----------+---+---+

                          ↓    | G | R | G | R | G | R |    ...   | G | R |

                        －－－  +---+---+---+---+---+---+----------+---+---+

Figure 4-2-5 Example of the CFA (Bayer array) (D70, D70s. D50, D40)

[D80, D40X, D60]

                                    |<-------------- 3904  pixels  ----------->|
                        －－－  +---+---+---+---+---+---+----------+---+---+

                          ↑    | G | B | G | B | G | B |    ...   | G | B |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                          ｜    | R | G | R | G | R | G |    ...   | R | G |

                          ｜    +---+---+---+---+---+---+----------+---+---+

                                | G | B | G | B | G | B |    ...   | G | B |

+---+---+---+---+---+---+----------+---+---+

2616 pixels |                .                         |

                                |                .                         |

                          ｜    |                .                         |

                          ｜    +---+---+---+---+---+---+----------+---+---+
｜    | G | B | G | B | G | B |    ...   | G | B |
｜    +---+---+---+---+---+---+----------+---+---+

                          ↓    | R | G | R | G | R | G |    ...   | R | G |

                        －－－  +---+---+---+---+---+---+----------+---+---+

Figure 4-2-6 Example of the CFA (Bayer array) (D80, D40X, D60)

[D3]
                                                     4288

                                                    (2816)

                                    |<--------------(3584)  pixels ----------->|

                            －－－  +---+---+---+---+---+---+----------+---+---+

                              ↑    | R | G | R | G | R | G |    ...   | R | G |
                              ｜    +---+---+---+---+---+---+----------+---+---+

                              ｜    | G | B | G | B | G | B |    ...   | G | B |
                              ｜    +---+---+---+---+---+---+----------+---+---+

                                    | R | G | R | G | R | G |    ...   | R | G |
+---+---+---+---+---+---+----------+---+---+

2844 pixels |                .                         |

                       (1872)       |                .                         |

                       (2844)       |                .                         |

                              ｜    +---+---+---+---+---+---+----------+---+---+
｜    | R | G | R | G | R | G |    ...   | R | G |
｜    +---+---+---+---+---+---+----------+---+---+

                              ↓    | G | B | G | B | G | B |    ...   | G | B |
                            －－－  +---+---+---+---+---+---+----------+---+---+

Figure 4-2-7 Example of the CFA (Bayer array) (D3)

[D300]
                                    |<-------------- 4352   pixels ----------->|

                            －－－  +---+---+---+---+---+---+----------+---+---+

                              ↑    | R | G | R | G | R | G |    ...   | R | G |
                              ｜    +---+---+---+---+---+---+----------+---+---+

                              ｜    | G | B | G | B | G | B |    ...   | G | B |
                              ｜    +---+---+---+---+---+---+----------+---+---+

                                    | R | G | R | G | R | G |    ...   | R | G |
+---+---+---+---+---+---+----------+---+---+

2868 pixels |                .                         |

                              ｜    |                .                         |

                              ｜    |                .                         |

                              ｜    +---+---+---+---+---+---+----------+---+---+
｜    | R | G | R | G | R | G |    ...   | R | G |
｜    +---+---+---+---+---+---+----------+---+---+

                              ↓    | G | B | G | B | G | B |    ...   | G | B |
                            －－－  +---+---+---+---+---+---+----------+---+---+

Figure 4-2-8 Example of the CFA (Bayer array) (D300)

 (5) 
BitsPerSample Tag (Tag Code = 0102h)

This tag represents the number of bit per one component.

Tag = 0102h

Type = SHORT (0003h)

Count = 3 : Non-compressed thumbnail (SamplesPerPixel is 3)

        1 : RAW (Non-compressed and compressed) main image (SamplesPerPixel is 1)

Data = Non-compressed thumbnail

            1st Data : 0x0008

            2nd Data : 0x0008

            3rd Data : 0x0008

       12-bit RAW (Non-compressed and compressed) main image

            1st Data : 0x000C

       14-bit RAW (Non-compressed and compressed) main image

            1st Data : 0x000E

 As above, for the thumbnail data in TIFF based RAW data file, the value of 0x0008 (8 bit) is recorded on each RGB component. For the main image, 0x000C (12 bit) is recorded when the recording bit mode is set to 12-bit, and 0x000E (14 bit) when 14-bit.

This tag is not recorded in JPEG file format because JPEG Marker substitutes it. It is not recorded in SubIFD1 that is the IFD for the preview JPEG image.
 (6) 
Entry of the pixel aspect

In the DSC, basically, the pixel aspect ratio is 1:1. It is also mentioned clearly in the Exif standards. (The situation is the same for the thumbnail.) Therefore the same values should be entered in the tags indicating the resolution of the image width and that of the image height.

Therefore, basically, the pixel aspect ratio is 1:1 and 300 dpi is recorded as the resolution of the image width and the height.

5. SUPPLEMENT

5.1. Identification

For the file identification in these standards, check the following contents that are described in subsection 2.5. “Main Image Data Format” in addition to the tag information described in section 4 “NOTES ON THE ADDITIONAL INFORMATION”.

· For the non-compressed RAW, refer to Table 2-5-1-1.

· For the compressed RAW, refer to Table 2-5-2-1
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