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The D3 has the flexibility to be used in both a completely automated way for point-and-shoot style photography, or with all its features and functions under the direct control of the user, making it the perfect tool for everyone from dedicated enthusiasts to full-time professional photographers.





 



Introduction


The Nikon Corporation has accrued many years of experience building digital cameras, beginning with a variety of hybrid cameras produced in collaboration with Kodak and Fuji, but the real breakthrough came in 1999 with the launch of the Nikon D1. This model represented Nikon’s first fully independent digital SLR (D-SLR) camera design, which not only broke new ground technically, but also made high quality digital photography financially viable for many photographers.
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Here is the Nikon D3 with a Nikkor AF-S 14-24mm f/2.8 lens.


Since Nikon has never attempted to introduce new camera models at the frequency of some of its well-known competitors, the development of Nikon D-SLRs during recent years can consequently be best described as a process of steady evolution. Nikon has unveiled a variety of models aimed at different sectors of the market, from the popular D100, launched in 2002, to the phenomenally successful D70 that arrived in 2004, and later to the mid-range D200 and D80 cameras, together with the professionally specified D2Xs. In light of this, the simultaneous release near the end of 2007 of the D3 and D300 models represented quite a positive revolution!


Much of the initial excitement generated by the D3 centered on the fact that it is the first Nikon D-SLR to feature the Nikon FX-format sensor, which is for all intents and purposes the same size as a frame of 35mm film in the 135-format. The D3 offers a feature set and specifications that surpass those of the former flagship of the Nikon family (the D2Xs) by a country mile, with a variety of features available for the very first time in a Nikon D-SLR camera. Highlights include:


 


• FX-format (24 x 23.9 mm) CMOS sensor


 


• All new shutter unit with the ability to cycle up to 11 frames per second


 


• A 51-point autofocus system with a 3D focus-tracking feature


 


• Nikon’s exclusive Expeed processing regime


 


• The Scene Recognition System, which enhances performance of the autofocus, metering, and automatic white balance functions


 


• The Picture Control System that provides a very high degree of control over the way the camera records an image


 


• A Live View function that enables real-time viewing via the monitor screen


 


• An ISO range of 200 to 6400, with the ability to be raised to a level equivalent to ISO 25,600


 


• Dual CompactFlash memory card ports, with support for UMDA compliant memory cards that offer increased data read/write speeds


The D3 is a fully developed photographic tool with the flexibility to be used in either a completely automated way for point-and-shoot style photography, or with all its features and functions under the direct control of the user. Consequently, it is capable of meeting a broad range of requirements, from those of a dedicated enthusiast to a full-time professional photographer.



Production of the Nikon D3


The D3 is assembled at the Nikon Sendai factory, which is about 200 miles (340 Km) north of Tokyo, Japan. Each camera, which comprises approximately 2000 individual parts, takes about 80 minutes to construct from its constituent sub-assemblies; the production level of the D3 has been around 600 per day, or 12,000 per month since the camera was released.


In contrast to the Nikon Thailand production facility, near Ayuthaya, about 50 miles (80 km) north of Bangkok, Nikon Sendai is a much smaller operation. Nikon Thailand is responsible for the production of the D40, D60, D80, and D300 models, with about 60,000 units of the latter being produced per month, together with a number of lower-priced Nikkor lenses. However, the unprecedented demand for the D3 and the requirement to open a new production line for the manufacture of D700 cameras has brought about changes at Nikon Sendai with an expansion of the workforce from about 1,200 to around 1,600 staff and a significant increase in productivity.
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I shot this image of part of the production line at Nikon (Sendai), Japan.


 


 



About this Book


To get the most from your D3, it is important that you understand its features so you can make informed choices about how to use them in conjunction with your style of photography. This book is designed to help you achieve this. Besides explaining how all the basic functions work, this guide also provides useful tips on operating the D3 and maximizing its performance. The guide does not have to be read from cover to cover. You can move from section to section as required, study a complete chapter, or just absorb the key features of functions you want to use.


The key to success, regardless of your level of experience, is to practice with your camera. You do not waste money on film and processing costs with a digital camera; once you have invested in a memory card, it can be used over and over again. Therefore, you can shoot as many pictures as you like, review your results along with a detailed record of camera settings almost immediately, and then delete your near misses and save your successes. This trial and error method is a very effective way to learn!
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A printed circuit board undergoes inspection at Nikon (Sendai), Japan



Conventions Used in this Book


Unless otherwise stated, when the terms “left” and “right” are used to describe the location of a camera control, it is assumed that the camera is being held in the shooting position. When referring to a specific Custom Setting, it will often be mentioned in the abbreviated form – CS xx, where xx is the identifying letter/number designation of the function. In describing the functionality of lenses and external flash units, it is assumed that the appropriate Nikkor lenses (generally D- or G-type Nikkor lenses to ensure full compatibility) and Nikon Speedlight units are being used. Note that lenses and flash units made by independent manufacturers may have different functionality. If you use such products, refer to that manufacturer’s instruction manual to check compatibility and operation with the D3.


When referring to software, either Nikon or third-party, it is assumed that the most recent versions of each application are used. At the time of writing these are: Nikon Transfer (version 1.1.0), Nikon View NX (version 1.1.0), Nikon Capture NX (version 1.3.4), Nikon Capture NX 2 (version 2.0), and Nikon Camera Control Pro (version 2.2). However, compatibility between image files recorded by the D3 and Nikon software is also provided by earlier versions of Nikon Software from: Nikon Transfer (version 1.0), Nikon View NX (version 1.0.3), Capture NX (version 1.3.), and Nikon Camera Control Pro (version 2.0). Since the D3 was first released, there have been two significant firmware upgrades issued for the camera, which have introduced some changes to camera functionality and menu system options. The information presented in this book is based on installation of the latest firmware versions, A 2.00 / B 2.00.
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The D3 is the first Nikon camera to employ their FX-format sensor.





 



The Nikon D3


Nikon has a long heritage of building fine cameras bestowed with urbane qualities born of innovative engineering and progressive design, which sets them apart from the rest of the pack, and the D3 is no exception. The D3 is also significant since it is the first Nikon D-SLR camera to have what is often referred to in photographic vernacular as a “full-frame” sensor (i.e., one that is the same size as a frame of 35mm film in the 135-format of 24 x 36 mm). Prior to the arrival of the D3, all previous Nikon D-SLR cameras, from the ground breaking D1 model introduced in 1999 to the various entry level and mid-range cameras to the flagship D2Xs (the predecessor to the D3) have all used the smaller Nikon DX-format (15.6 x 23.7 mm). In the short period since its release, the D3 has earned many accolades including: the Camera Grand Prix 2008 “Camera of the Year” award from the Japanese Camera Press Club and the “Readers Award” that was established for the 25th anniversary of the Camera Grand Prix. The D3 has also received the prestigious, “Best Professional D-SLR in Europe 2008” award from the Technical Image Press Association (TIPA).
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Here is the Nikon D3 with a Nikkor AF-S 14-24mm f/2.8 lens.


At first glance, the profile of the D3 is broadly similar in appearance to its predecessor, the D2X. That aspect aside, however, the D3 represents a wholly new camera with an impressive specification and range of new, innovative features, which are the result of an uncompromising design criteria, harnessed to cutting edge technology and the many years of experience accrued by Nikon in the manufacture of digital SLR cameras. As a consequence of this design philosophy, the D3 possesses a meld of qualities that allow it to meet the high expectations and demands of professional photographers.



Nikon D3 – Front View


[image: Image]


1. Self-timer lamp


2. Flash sync terminal cover


3. Ten-pin remote terminal cover


4. USB connector cover


5. Lens release button


6. Connector cover


7. Focus-mode selector


8. Battery-chamber cover


9. Depth-of-Field Preview button


10. Sub-command dial


11. [image: Image] button


12. Shutter-release button for vertical shooting


13. Vertical shooting shutter-release button lock


14. Sub-command dial for vertical shooting


15. Tripod Socket



Nikon D3 – Back View


[image: Image]


1. Viewfinder eyepiece


2. Eyepiece shutter lever


3. [image: Image] (delete) button


    [image: Image] (format) button


4. [image: Image] (playback) button


5. Monitor


6. Menu button


7. [image: Image] (thumbnail/playback zoom) button


8. [image: Image] (protect) button? (help) button / info button


9. [image: Image] button


10. Speaker


11. Rear control panel


12. ISO (ISO sensitivity) button / two-button reset button


13. QUAL (image quality/size) button


14. WB (white balance) button


15. Microphone


16. Viewfinder


17. Main command dial


18. Multi selector


19. Focus selector lock


20. Memory card access lamp


21. Memory card slot cover


22. Card slot cover release button (under cover)


23. AF-ON button for vertical shooting


24. Main command dial for vertical shooting


25. AF-area mode selector


26. [image: Image] (microphone) button


27. AF-ON button


28. AE / AF Lock button



Nikon D3 – Top View
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1. [image: Image] (bracketing) button


2. Release mode dial lock release


3. Release mode dial


4. Eyelet for camera strap


5. [image: Image](flash mode) button


6. L (command lock) button


7. Focal plane mark [image: Image]


8. Metering selector


9. Metering selector lock button


10. Power switch


11. Shutter release button


12. [image: Image] (exposure compensation) button


13. Eyelet for camera strap


14. [image: Image] (exposure mode) button


      [image: Image] (format) button


15. Top control panel


16. Diopter adjustment knob


17. Accessory shoe


The D3 is a substantial camera in terms of size and weight, with width, height, and depth, respectively of 6.3 x 6.2 x 3.4 inches (159.5 x 157 x 87.5 mm), and weighing approximately 43 oz (1.240 g) without battery or memory card. The 3-inch (7.6 cm) LCD monitor that dominates the rear of the D3 is probably its most notable external feature among the plethora of buttons, dials, and switches, many of which will be familiar to users of previous Nikon D-SLR cameras. Significant changes have taken place internally, however; apart from the entirely new 12.1 megapixel, FX CMOS sensor, which can be used in one of three different formats, the camera also has an new 51-point AF system, a new shutter unit, dual memory card slots with support for UDMA compliant memory cards for fast data writing speeds, and a completely new in-camera image processing system. The camera body and chassis are made from a sturdy magnesium alloy that imparts a solid, rugged feel to the camera, and there is extensive sealing around all points to prevent the ingress of moisture and dust.


[image: Image]


The Nikon D3 has dual memory card slots that accept CompactFlash (Type I/II) cards.


Nikon has long been trumpeting that image quality in the digital world rests on three pillars: optical quality of the lens, sensor technology, and internal camera processing. The D3 epitomizes this in terms of the latter two aspects, where the new sensor supports a 12-channel output to an in-built 14-bit analog-to-digital converter (ADC); thereafter, all internal camera processing is handled at a 16-bit depth by a single ASIC. Nikon has dubbed this entirely new image-processing system “Expeed,” and it is at the heart of the camera’s ability to record, process, and output high quality images at a rapid rate. This fast data processing is combined with a completely new design of the mechanical shutter that enables the D3 to cycle at a maximum of 11 frames-per-second (fps) in the DX format, and 9 fps in the FX format. Furthermore, as part of the uncompromising design, the shutter unit is tested to perform at least 300,000 actuations.


The D3 has a Nikon F lens mount with an automatic focus (AF) coupling and electrical contacts, the design of which can be traced back to the Nikon F, introduced in 1959. The greatest level of compatibility is achieved with either AF-D or AF-G type Nikkor lenses. Other lenses can be used, but provide a variable level of compatibility: AF and Ai-P type Nikkor lenses offer a slightly reduced functionality of the camera’s TTL metering system, as 3D Color Matrix is not available. Even manual focus Ai, Ai-s, Ai converted, and E-series Nikkor lenses can be used with the D3, although neither 3D Color Matrix metering nor Programmed Auto and Shutter Priority exposure modes are supported.



Power


[image: Image]


This is the Nikon EN-EL4a battery.


A single Nikon EN-EL4a (11.1V, 2,500mAh) rechargeable Lithium-ion battery that weighs 6.3 oz (180 g) powers the D3 (see note below). There is no alternative power source for the D3 that can be fitted internally; the standard camera body cannot accept any other type of non-rechargeable or rechargeable battery. Battery performance is dependent on a number of factors, including condition of the battery, the camera functions and features used, and the ambient temperature; to help improve efficiency, all aspects of power consumption and management have been revised in the D3. At a normal room temperature of 68°F (20°C), the power-up time of the camera is just 0.12 seconds, and it is possible to make many thousands of exposures on a single fully charged EN-EL4a (currently Nikon claims 4,300 exposures based on CIPA testing standards). Alternatively, the D3 can be connected to the Nikon EH-6 AC adapter to power the camera during extended periods of use.




Note: The D3 is also compatible with the earlier EN-EL4 (11.1V, 1900mAh) battery, originally supplied for the Nikon D2-series cameras; however, its lower power rating will result in reduced shooting capacity compared with the ENEL4a battery.







Note: All electronically controlled cameras may occasionally exhibit some strange behavior where unexpected icons or characters appear in the LCD display, error messages are displayed, or the camera ceases to function properly. This is often caused by an electrostatic charge. To remedy the situation, try switching the camera off, removing and replacing the battery, or disconnecting then reconnecting the AC supply, before switching the camera on again.






Sensor


The Complimentary Metal Oxide Semi-conductor (CMOS) sensor used in the D3 is not unique to the camera, as it is also used in the Nikon D700 model. There are a total of 12.87 million photo sites (pixels), of which 12.1 million are effective for the purpose of recording an image. Each photo site is just 8.45 microns (0.00845 mm) square. This gives the camera a maximum resolution of 4,256 x 2,832 pixels, sufficient to produce a 17.8 x 11.8 inch (45 x 30 cm) print at 240 ppi without interpolation (resizing).


The imaging area is approximately .94 x 1.5 inch (23.9 x 36 mm), which is virtually the same size as the 35mm film frame in the 135-format of 1 x 1.5 inches (24 x 36 mm), retaining the same 2:3 aspect ratio. Nikon calls this their FX-format. The D3 offers further flexibility by having the ability to use only part of the sensor area to produce either a 5:4 aspect ratio frame that has an imaging area of approximately 1.0 x 1.25 inch (24 x 30 mm), which is useful when producing prints on traditional size paper such as 10 x 8 inches (25.4 x 20.3 cm), or a Nikon DX-format frame that has an imaging area of approximately 0.66 x 1 inch (15.6 x 23.7 mm), which is smaller than the FX-format frame of 1 x 1.5 inches (24 x 36 mm), but retains the same 2:3 aspect ratio.


The DX-format is often referred to as the APS-C format, and Nikon uses the same “DX” designation to identify those lenses that have been optimized for use with their digital SLR cameras that have DX-format sensors. Due to the smaller size of the DX-format, the angle-of-view offered by any focal length is reduced compared with a lens of the same focal length used with the FX-format of the D3. If it assists you to estimate the angle-of-view for a particular focal length in comparison with the coverage offered by the same focal length on the FX-format, multiply the focal length by 1.5x. The CMOS sensor of the D3 is actually a sandwich of several layers each with a specific purpose:


 


Wiring Layer: Immediately adjacent and in front of the layer of photodiodes is the wiring layer that carries the electrical circuitry that not only carries the electrical signal away from each photodiode, but also amplifies it before it is fed onto the analogue-to-digital converter (ADC).


Bayer Pattern Filter: Above the wiring layer is a colored filter layer. The photodiodes on the CMOS sensor do not record color—they can only detect a level of brightness. To impart color to the image formed by the light that falls on the sensor, a series of minute red, green, and blue filters are arranged over the photodiodes in a Bayer pattern, which takes its name from the Kodak engineer who invented the system. These filters are arranged in an alternating pattern of red/green on the odd numbered rows, and green/blue on the even numbered rows. The Bayer pattern comprises 50% green, 25% red, and 25% blue filters; the intensity of light detected by each photodiode located beneath its single, dedicated color filter according to the Bayer pattern, is converted into an electrical signal before being converted to a digital value by the ADC. If the camera is set to record a NEF RAW file, the value for each photodiode is simply saved. When you open this file in an appropriate RAW file converter, the software will interpret the value from each photodiode to produce a red-green-blue (RGB) value, which in turn is converted into an image that can be viewed. However, if the camera is set to record either JPEG or TIFF files, then the value from each photodiode is processed in the camera by comparing it with the values from a block of surrounding photodiodes, using a process called interpolation. The interpolation process produces a “best guess” for the RGB value for each sampling point (photodiode) on the sensor.


 


Double Micro-Lens Layer: Immediately above the Bayer pattern filter, there is a twin-layer of micro lenses. Since the photodiodes on the sensor are most efficient when the light falling on them is perpendicular, each photodiode has a pair of miniature lenses located above it to channel the light into its well to help maximize its light gathering ability. The quite incredible low light capability of the D3 camera is, in part, founded in this double layer of micro-lenses; each micro-lens in the upper layer occupies an area larger than the photodiode well below it and there is virtually no gap between neighboring micro-lenses. However, due to the presence of the CMOS circuitry embedded in the sensor between the photodiode wells, a second layer of smaller micro-lenses is used to further gather and focus the extra light collected by the first layer of lenses and prevent it from being wasted by striking either the circuitry or the edges of the photodiodes. This enhanced ability to gather light, coupled with the large,8.45-micron pixel pitch of the camera’s sensor allows it to scoop up every last photon and contributes to the amazing image quality that can be attained at ISO3200, or even ISO6400, and its ability to operate at the astonishing ISO equivalent value of 25,600!


Optical Low-Pass Filter: Positioned in front of the CMOS sensor, which comprises the layers of the photodiodes, wiring layer, Bayer pattern filter, and micro-lenses but not connected to it, is an optical low-pass filter (OLPF), sometimes called an anti-aliasing filter. When the frequency of detail in an image, particularly a small regular repeating pattern, such as the weave pattern in a fabric, alters at or close to the pitch of the photodiodes on the sensor, there frequently occurs the side effect of unwanted data (often referred to as artifacts), due to the way in which the in-camera processing converts the electrical signal from the sensor to a digital value via the analog to digital (ADC) converter. This additional data is manifest in the final image as a color pattern known as a moiré. Furthermore, the same in-camera processing can also result in a color fringing effect, known as color aliasing, which causes a halo of one or more distinct color(s) to appear along the edge of fine detail in the image.


 


The OLPF is used to reduce the unwanted effects of color aliasing and moiré. However, the OPLF reduces the resolution of detail, so the camera designers must strike a balance between its beneficial effect and the loss of acuity in fine detail, which increases as the strength of the filter is increased. The OLPF also incorporates a number of important coating layers to help improve image quality:


 


• To help prevent dust and other foreign material from adhering to the surface of the OLPF, it has an anti-static coating made from Indium Tin Oxide.


 


• To reduce the risk of light being reflected from the front surface of the OLPF onto the rear element of the lens, which could then result in flare effects or ghost images, the filter has an anti-reflective coating.


 


• The CMOS sensor is sensitive to wavelengths of light outside the spectrum visible by the human eye. This light, which can be either in the infrared (IR) or ultraviolet (UV) parts of the spectrum, will pollute image files and cause unwanted color shifts and a loss of image sharpness, so the OLPF has both an IR-blocking and UV-blocking coat. These IR and UV blocking coats are very efficient; consequently, the D3 cannot be recommended for any form of IR or UV light photography, which was possible with some earlier Nikon D-SLR cameras, such as the D1 and D100.




Note: The Indium Tin Oxide anti-static coating applied to the surface of the OLPF is more susceptible to being damaged by physical contact, or use of alcohol based cleaning fluids compared with the Lithium Niobate coating used in earlier Nikon D-SLR cameras such as the D200. So, take extra care if you decide to clean the OLPF of your D3 yourself.






Keeping the Sensor Clean


The presence of dust and other unwanted particles on the front surface of the OLPF (i.e., the surface closest to the rear of the lens mounted on the camera) is the bane of all digital photographers, because it causes dark shadow spots to appear in the final image. The definition of such spots will, to some extent, be dependent on the lens aperture used; at very wide aperture settings these shadow spots will appear less well defined and in some instances may not even be apparent. But at moderate-to-small aperture settings they will mar the image. This will require extra effort to remove them using software cloning tools in post-processing.


 


Regardless of how careful you are, dust will eventually find its way into a camera. The actions of focusing and adjusting the zoom ring of a lens cause groups of lens elements to be shifted inside the lens barrel, creating very slight changes in air pressure that can cause dust in the atmosphere to be drawn through the lens into the camera. A visual inspection of the OLPF is often fruitless, even with a magnifying device, due to the extremely small size of the offending dust particles, which can be just a few microns across.


[image: Image]


The D3 has been designed to reduce the occurrence of unwanted dirt and dust spots in your images even if such particles have entered the camera body.


 


In an effort to help reduce the effects of such deposits, and to reduce the frequency with which external cleaning measures need to be applied, Nikon implements a comprehensive regime that spans from camera production to using software during post-processing of an image to reduce the risk of dust affecting images recorded by the camera. This includes the following:


 


• Manufacturing is performed in strictly controlled conditions; construction of the sensor unit is done under clean-room conditions, while sub-assemblies such as the mirror and shutter mechanisms are broken-in both before and during construction of the camera to reduce the level of minute particles that can be generated by their moving parts.


 


• All internal mechanisms with moving parts, such as the shutter unit, are designed and constructed from materials that minimize the generation of dust. Plus, an anti-static coating is applied around the image sensor and OLPF assembly to prevent particles from adhering to these areas.


 


• In the D3, the space between the OLPF and image sensor has been increased, so that dust is less likely to affect the final image, and the gap between the two is sealed to prevent dust particles from entering the sensor assembly.


 


• The camera can record a reference frame that shows the location of dust spots, which can be used in Nikon Capture NX software to reduce the effects of dust in images shot in NEF (RAW) format.



File Formats


The D3 can record images using three types of file formats: compressed using the JPEG standard, TIFF (RGB) files, and files saved in Nikon’s proprietary Nikon Electronic File (NEF) RAW format. The NEF RAW files can be saved in either uncompressed, lossless compressed, or regular compressed form. The files using the JPEG standard can be saved at three different sizes, Fine (low compression 1:4), Normal (medium compression 1:8), and Low (high compression 1:16). As the level of compression is increased, there is a greater loss of data in the image, which can manifest as reduced detail and imaging artifacts. Furthermore, all JPEG compressed files are saved to an 8-bit depth, which can influence the width of the tonal range in the image. Likewise, the TIFF (RGB) files are also saved to an 8-bit depth, and despite being compressed, they are significantly larger than JPEG files recorded by the D3 because it uses a lossless form of compression for TIFF files.


 


The highest quality results come from the NEF RAW format files, since these contain the data direct from the sensor with virtually no modification or other in-camera processing. The D3 provides options to have the NEF RAW files output at either a 12-bit or 14-bit depth. This applies regardless of whether the files are uncompressed, lossless compressed, or compressed. Nikon states that the lossless compressed NEF RAW files are compressed using a reversible algorithm, which can reduce file size by 20-40% with no effect on image quality. In comparison, the compressed NEF RAW files are processed using a nonreversible algorithm that can reduce file size by 40-55%; however, this process can have a slightly adverse effect on image quality in certain circumstances.


 


Previously, Nikon has referred to this type of compression as being “visually lossless,” which is not quite the same as saying “lossless.” The visually lossless claim is due to the method of compression used by the camera during the processing of the NEF RAW file. In essence, it averages the highlight data to reduce the file size, but when this process is reversed to open the image file, highlight tone values are rounded up or down, which can restrict the range of tones in the image. However, it is unlikely that the human eye will perceive this effect, hence the terminology. To get the most out of NEF files, you will need additional software such as Nikon Capture NX 2, or a good quality third party RAW file converter such as Adobe Camera RAW.



The Viewfinder
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4. Focus points Spot metering targets


5. AF area brackets


6. 12-mm reference circle for center-weighted metering
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1. Electronic analog exposure display /Exposure compensation display / Tilt indicator


2. Exposure compensation indicator


3. Exposure and flash bracketing indicator
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7. Focus indicator


8. Metering


9. Autoexposure (AE) lock


10. Exposure mode


11. Shutter speed lock icon


12. Shutter-speed


13. Aperture lock icon


14. Aperture (f-number) Aperture (number of stops)


15. ISO sensitivity indicator Auto ISO sensitivity indicator


16. ISO sensitivity


17. Frame count Number of exposures remaining Number of shots remaining before memory buffer fills Preset white balance recording indicator Exposure compensation value PC mode indicator


18. “K” (appears when memory remains for over 1000 exposures)


19. Flash-ready indicator


20. FV lock indicator


21. Flash sync indicator


22. Aperture stop indicator


23. Battery indicator


 


The D3 has a fixed, optical pentaprism, eye-level viewfinder that shows approximately 100% (vertical and horizontal) of the full frame coverage. It has an eye-point of 18.0 mm (.71 inch), which should provides a good view of the focusing screen and viewfinder information, even for users who wear eyeglasses. There is also a built-in diopter adjustment from –3.0 to +1.0m for those who need correction. To set the diopter, mount a lens on the camera and leave it set to its infinity focus mark. Switch the camera on and point it at a plain surface that fills the frame. Rotate the diopter adjustment dial to the right of the viewfinder eyepiece until the AF point and focus screen markings appear sharp. It is essential to do this to ensure that you see the sharpest view of the focusing screen. If the built-in correction is not sufficiently strong, optional eyepiece correction lenses are available, from –5 to +3; these are attached by screwing them into the eyepiece aperture (the standard viewfinder eyepiece must be removed first). The viewfinder eyepiece also has a built-in blind to prevent light from entering and throwing off the light meter when the D3 is used remotely (i.e. the photographer’s eye is not to the viewfinder eyepiece) in any of the automatic exposure modes.
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Here is the viewfinder eyepiece blind shown in the closed position. It is operated by the small lever seen in the top left of the picture.


The viewfinder provides a magnification of approximately 0.7x. The viewfinder display includes all of the essential information about exposure and focus (see page 36). The camera is supplied with the B-type clear matte focusing screen, which is marked with a pair of arcs (parallel to the long edges of the frame) and four corner lines to define the area covered by the 51 individual autofocus points. The D3 employs an LCD projection system to display and illuminate the AF markings and format crop masks over its focusing screen. The system uses two separate LCD layers; one shows the square marking(s) for just the active focus area(s), which reduces clutter in the viewfinder, making the image easy to see, while the other shows the masking frames for either the 5:4 or DX-format crops when these are selected. You can replace the B-type clear matte screen with the optional E-type focus screen that is etched with a grid line pattern, which is useful for aligning critical compositions and keeping horizons level. The grid lines of the E-type focus screen are visible permanently, while the active AF point(s) and format crop masks are shown according to camera settings.



The Control Panels
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1. Aperture stop indicator


2. Aperture (f-number) Aperture (number of stops) Exposure and flash bracketing increment WB bracketing increment Number of shots per interval Maximum aperture (non-CPU lenses)PC mode indicator


3. Battery Indicator


4. Frame count Preset white balance Recording indicator Manuel lens number


5. “K” (appears when memory remains for over 1000 exposures)


6. Shutter speed Exposure compensation value Number of shots in exposure and flash bracketing sequence Number of shots in WB bracketing sequence Number of intervals for interval timer photography Focal length (non-CPU lenses) ISO sensitivity


7. Shutter-speed lock icon


8. Flexible program indicator


9. Exposure mode


10. Flash mode


11. Shooting menu bank


12. Customs settings bank


13. Memory card indicator (slot 1)


14. Memory card indicator (slot 2)


15. Number of exposures remaining Number of shots remaining before memory buffer fills Capture mode indicator
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16. Interval timer indicator


17. Multiple exposure indicator


18. Aperture lock icon


19. Image comment indicator


20. “Beep” indicator


21. Exposure compensation indicator


22. Exposure and flash bracketing indicator


23. White-balance bracketing indicator


24. Electronic analog exposure display Exposure compensation Exposure and flash bracketing progress indicator WB bracketing progress indicator PC connection indicator Tilt indicator


25. FV lock indicator


26. Flash sync indicator


27. Clock battery indicator


28. GPS connection indicator


29. Focus mode indicator


[image: Image]


This is the top control panel of the D3.
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1. White-balance bracketing indicator


2. Voice memo recording indicator (shooting mode)


3. Voice memo status indicator


4. Voice memo recording mode


5. White balance White balance fine-tuning indicator


6. Image quality (JPEG images)


7. “Remaining” indicator


8. Image size


9. ISO sensitivity indicator Auto ISO sensitivity indicator


10. ISO sensitivity ISO sensitivity (high/low gain) Number of exposures remaining Length of voice memo White balance fine-tuning White balance preset number Color temperature PC mode indicator


11. “K”(appears when memory remains for over 1000 exposures) Color temperature indicator


12. Memory card slot indicators Image quality


 


This large, monochrome LCD display on the top plate of the D3, which Nikon calls the Top Control Panel, is used to display a range of information concerning the status of the camera. If the power is off, the only information shown is the number of remaining frames available on the installed memory card, and if no card is inserted, the display shows [image: Image] to indicate that the card slot is empty. As soon as the camera is powered on, the display shows a wide range of camera control settings, including battery status, shutter speed, aperture, memory card slot, exposures remaining and frame counters, focus mode, flash sync mode, together with internal clock, battery indicator, and exposure/white balance bracketing. Other controls will be indicated as and when they are activated, such as the multiple exposure indicator and GPS indicator.
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This is the rear control panel of the D3.


The second, smaller control panel on the rear of the camera, not to be confused with the large color monitor immediately above it, is known as the Rear Control Panel. It displays the following: ISO, white balance, image quality and size settings, and voice memo-recording status.



Shooting Information Display


The Shooting Information Display (SID) essentially replicates the display shown in the control panel, except that it uses the 3-inch (7.62 cm) LCD monitor on the back of the camera. Not only does this make the display far clearer due to its size (and the option to have either dark lettering on a pale background or white lettering on a dark background), but it also improves camera handling by being more convenient to read, since you can quickly glance at the monitor instead of having to lower the camera and look down at the control panel.
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1. Flash sync indicator


2. Shooting menu bank


3. Custom settings bank


4. Memory card indicator (slot 1)


5. Memory card indicator (slot 2)


6. Aperture stop indicator


7. Number of exposures remaining


8. “K” (appears when memory remains for over 1000 exposures)


9. Frame count Manuel lens number


10. Exposure mode


11. Flexible program indicator


12. Shutter-speed lock icon


13. Shutter speed Exposure compensation value Number of shots in exposure and flash bracketing sequence Number of shots in WB bracketing sequence Focal length (non-CPU lenses)


14. Multiple exposure indicator


15. Aperture lock icon


16. Aperture (f-number) Aperture (number of stops)Exposure and flash bracketing increment WB bracketing increment Maximum aperture (non-CPU lenses)


17. Flash mode


18. Clock battery indicator


19. FV lock indicator


20. Interval timer indicator


21. Image comment indicator


22. “Beep” indicator


23. Exposure compensation indicator


24. Battery indicator


25. Exposure and flash bracketing indicator WB bracketing indicator


26. Focus mode indicator


27. Long exposure noise reduction indicator


28. Color space indicator


29. Picture control indicator


30. Auto-area AF indicator Focus points indicator AF-area mode indicator 3D tracking indicator


31. Release mode (single frame/continuous) indicator Continuous shooting speed


32. Image area indicator


33. High ISO noise reduction indicator


34. Active D-Lighting indicator


35. Electronic analog exposure display


36. GPS connection indicator



Scene Recognition System


This innovation is part of the invisible wizardry of the D3. In essence, it comprises the venerable 1,005-pixel RGB sensor for color Matrix metering with a new twist—a diffraction grating placed in front of it that acts as an optical color separation system to divide the light into its constituent colors. This enables the camera to “recognize” conditions pertaining to the subject and the overall scene in advance of an exposure being made, as it is able to make a finer assessment of color and contrast distribution within the frame area. This pioneering system brings benefits to the performance of the auto focus, auto exposure, and auto white balance functions.



Automatic Focus


The autofocus system is based on the new CAM3500 FX AF module, a system that assesses 3500 individual points in the process of focus acquisition. It features 51 focus points arranged in a rectangular pattern with its long edge parallel to the long edge of the frame. The central block of 15 focus points are cross-type sensing areas, while the other 36 (18 to the left and 18 to the right of the central block) are single line-type sensors that are oriented parallel to the short edge of the frame. When selecting the focus points manually it is possible to have either all 51 available or reduce the number to just 11.


The detection range of the AF system is –1 to +19 exposure values (EV) at an ISO 100. In addition to new auto focus algorithms, the D3’s AF system benefits from extra information supplied by the Scene Recognition System that helps with subject identification and tracking. The system has three focusing modes, Single-servo focus, Continuous-servo focus, and Manual focus. There are three focus-area modes, Single-point AF, Dynamic-area AF, and Auto-area AF. The Dynamic-area AF provides options to use a combination of 9, 21, 51 autofocus points, or 51 autofocus points with 3D tracking. In the Continuous-servo focus mode, the camera will activate Predictive focus tracking automatically if it detects subject movement while the autofocus system is operating. The camera will attempt to predict the position of the subject at the moment the shutter is released. The D3 also has Nikon’s proprietary Lock-on system that controls whether the camera refocuses if the subject-to-camera distance changes significantly in an abrupt manner (see page 186 for full details).



Exposure Modes


The D3 offers four user-controlled exposure modes that determine how the lens aperture and shutter speed values are set when the exposure is adjusted: Programmed Auto (P), Aperture-Priority Auto (A), Shutter-Priority Auto (S), and Manual (M):


 


• P – Programmed Auto selects a combination of shutter speed and aperture automatically but the photographer can override this using the flexible program feature.


 


• A – Aperture-Priority Auto mode allows the photographer to select the lens aperture while the camera assigns an appropriate shutter speed.


 


• S – Shutter-Priority Auto mode allows the photographer to select the shutter speed while the camera assigns an appropriate lens aperture.


 


• M – Manual mode places selection of both the shutter speed and lens aperture in the hands of the photographer.


 


Exposure compensation can be set over a range of –5 to +5 stops in increments of 1/3, 1/2 or 1 Ev. Exposure and/or flash exposure bracketing is available for 2 to 9 frame sequences in increments of 1/3, 1/2, 2/3, or 1 Ev. In the automatic exposure modes, (P), (S), and (A), the exposure settings can be locked using the AE-L/AF-L button located on the rear of the camera.


The D3 has a sensitivity range (ISO equivalent) between ISO 200 and ISO 6400 that can be set in steps of 1/3, 1/2, or 1 Ev. Additionally, the sensitivity can be reduced by up to 1 Ev below ISO 200, or 2 Ev above ISO 6400, again in steps of 1/3 Ev, to ISO ratings equivalent to 100 and 25,600 respectively. The camera also has a noise reduction feature that can operate at sensitivities of ISO 2000 or above.
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Here, the metering mode selector dial is shown set to Matrix metering; the smaller dial is the viewfinder eyepiece diopter adjustment control.



Exposure Control


The D3’s through-the-lens (TTL) metering system offers three options to cope with a variety of different lighting situations.



3D Color Matrix Metering II


With this metering method, the D3 uses a 1005-pixel RGB sensor within the camera’s viewfinder prism head to assess the brightness, color, and contrast of light. Additional information from compatible lenses (D-type or G-type Nikkor lenses only) and the auto focusing system is also taken into account; based on the focused distance and which focus sensor is active, the camera makes an assumption as to the likely position of the subject within the frame area. The D3 then uses its innovative Scene Recognition System, which holds a reference of over thirty thousand examples of photographed scenes, and compares these with the information from the metering system to provide a final exposure value.




Note: The D3 will revert to Standard (as opposed to 3D) Color Matrix Metering II if other CPU type lenses are used, and Color Matrix Metering with compatible non-CPU lenses (i.e. Ai, Ai-modified, Ai-s, and E-series types), provided that the relevant lens information is entered via the setup menu.






Center-Weighted Metering


The camera meters the entire frame area but at its default setting assigns a bias to a central circle in a ratio of 75:25. The default size of the central circle is 0.31 inches (8mm), and can be altered using the Custom menu - b5.



Spot Metering


The camera meters a 0.16-inch (4 mm) circle, which represents approximately 1.5% of the full frame area, centered on the selected (active) focus point. This occurs regardless of whether the camera is set to use all 51 AF points, or just 11.




Note: The 3D Matrix and center-weighted metering systems both have an Ev range of 0 to 20, while the Ev range for Spot metering is 2 to 20 (ISO 100, f1/4 lens, 68°F/20°C).






White Balance


The D3 offers several choices for white balance control, including a fully automatic option that uses the same 1005-pixel RGB sensor in the viewfinder as the metering system and a database of 20,000 images to assess color balance. There are also six user-selectable manual modes for specific lighting conditions. Each of these settings can be adjusted using the fine-tuning feature.


 


• Tungsten [image: Image] – for incandescent lighting


• Fluorescent [image: Image] – for fluorescent lighting, with further options for seven different types of bulbs


• Direct Sunlight [image: Image]


[image: Image]


Select a white balance setting based on the light conditions under which you are shooting. For a scene such as this one, the Direct Sunlight setting would be most appropriate.


 


• Flash [image: Image] – for lighting by both the internal and external flash units


• Cloudy [image: Image] – for daylight under an overcast sky


• Shade [image: Image] – for daylight in deep shade


In addition, the D3 has options to set the white balance control to a specific color temperature from thirty-one different values expressed in degrees Kelvin (K), or use a manual Pre-set option that can be set by either assessing the color temperature of the prevailing light reflected from an appropriate test target, or taking the white balance value from a previously recorded image. Up to five Pre-set white balance values can be stored in the camera and recalled as required.



Expeed Image Processing


Expeed is the generic name given by Nikon to its latest image-processor; its purpose is to ensure consistency in the appearance of images in terms of color and contrast, although component parts of the system, both hardware and software, may differ from camera model to camera model. If you have experience with shooting film, it might help to understand the concept by thinking about the way a specific film can be matched with particular developer to produce consistent, repeatable results.



Picture Control System


The Optimize Image system used in previous Nikon models has been dropped from the D3. In its place is the new Picture Control System that is available in P, S, A, and M modes. Its purpose is to enable you to control a range of image attributes, tuning them precisely to match their requirements; the system has four default settings: Normal, Standard, Vivid, and Monochrome.


Within Normal, Standard, and Vivid, it is possible to adjust sharpening, contrast, brightness, saturation, and hue. Using the monochrome option, it is possible to control sharpening, contrast, brightness, filter effects (these emulate the effects of color contrast filters used for traditional monochrome film photography), and toning, which allows you to apply a tint to the monochrome image. You can, of course, modify each default setting according to your preferences. Furthermore, these new settings can be saved as a customized picture control option. All picture control settings can be shared between cameras and computers by writing them to a suitable storage device such as a CompactFlash memory card and loading them into any Nikon D3 camera or software that supports the picture control system.



Color Space


The color space of any device defines how narrow or wide the color range is and the value a specific color will have. You can select either sRGB or Adobe RGB mode via the shooting menu. The sRGB space has a narrower range and is best suited for displaying images on computer monitors or for direct printing either at home or using a commercial printing service. The Adobe RGB space has a wider range of colors with great coverage in the red and green; it is best suited to finely controlled printing where the image has been subjected to post processing to optimize its qualities.



The Shutter


The specification of the all new, electronically timed, mechanical shutter used in the D3 is impressive; the release lag time is just 37 milliseconds (ms), with a viewfinder (mirror) blackout time of approximately 74 ms, and a maximum flash sync speed of 1/250 second (assuming Automatic Hispeed FP Sync mode is not active). The shutter blades are constructed from a durable composite Kevlar™ and carbon fiber material, which provides great strength with low mass to ensure both durability and accuracy.


The D3’s shutter speed range runs from 30 seconds to 1/8000 second and can be set in increments of 1/3, 1/2, and 1 Ev. The D3 has a Long Exposure Noise Reduction feature, controlled via the Shooting menu, and takes effect at shutter speeds of 8 seconds or longer; however, the time it takes to record each image to memory will equal the exposure time, and during this period the shutter release is disabled. There is also a bulb option for exposures beyond 30 seconds.




Note: There is a practical limit to the duration of a single exposure due to the fact that the noise reduction feature, which is essential to maintain image quality, uses a 16-bit counter to map the exposure time in increments of 1/10-second. Hence, after a little over 109 minutes the noise reduction process ceases.






Shooting Modes


The shooting mode determines when the camera makes an exposure. In Single Frame, the camera records one photograph each time the shutter release button is fully depressed. In Continuous Low-speed mode, the camera shutter can be set to cycle at a rate of between one and nine frames per second (fps). In Continuous High-speed, it cycles at 9 fps in the FX format, which can be raised to a maximum of 11 fps in the DX format. However, the effective frame rate will be limited by a number of other factors, including the camera functions that are active, the selected shutter speed, and the capacity of the remaining buffer memory.



Self-Timer Mode


The Self-timer mode is useful for self-portraits or for reducing the likelihood of loss of sharpness from the vibrations that your touching the camera can cause and those generated internally by the camera itself (although in this respect it is not as effective as using the mirror lock-up feature, or the exposure delay mode, CS - d8). The delay of the self-timer can be set to 2, 5, 10, or 20 seconds. 51
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Here, the shooting mode dial is set to the self-timer mode; the lock button is located in the top left of the picture.



Live View


If you have ever used a compact style digital camera that shows the image as seen by the lens projected on the rear LCD monitor prior to exposure, you will be familiar with the concept of Live View. Essentially, this is a real time image that the camera’s sensor produces, which refreshed at a rapid rate (24 fps), so that it appears to be a continuous image on the screen. The D300 (predecessor to the D3) was the first Nikon digital SLR type camera to feature Live View.


There are two distinct modes: Hand-held and Tripod mode. The former uses the camera’s normal phase detection AF system and can be activated by any one of the 51 autofocus points. This mode can be useful when it is awkward to view the scene through the viewfinder in the normal way. Alternatively, autofocus is performed by a contrast detection system in the Tripod mode, using data from the sensor. Tripod mode is perfect for shooting static subjects, since it allows the point of focus to be set anywhere within the frame area (i.e. it is not confined to one of the designated 51-points of the normal AF system). It is also possible to magnify the image on the monitor screen to check composition and focus accuracy in this mode. In both Live View modes it is possible to view the virtual horizon display to assist alignment of the camera. Additionally, while in Tripod mode, you can view a real-time, composite histogram or an analogue exposure scale.


The Live View function of the D3 is also supported by Nikon Camera Control Pro 2 software, enabling remote control of the camera with the ability to view the image on a computer screen via USB or LAN and wireless connections with the WT-4 wireless transmitter.
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The Nikon D3 is only one of two Nikon D-SLR cameras that offer the Live View function, which allows the user to view a real time image of a scene on the LCD monitor prior to shooting. (The D300 is the other.)



Mirror Lock-Up


The D3 can be set so that its reflex mirror is locked in the up position before the shutter is released. This may improve the sharpness of an image because it eliminates the risk of internal vibrations caused by the movement of the mirror. This is a two-stage feature during which the first press of the shutter release causes the reflex mirror to be raised and locked, followed by a second press, which releases the shutter.




Note: This feature is different from, and should not be confused with, the mirror lock-up feature used to facilitate inspecting and cleaning the surface of the OLPF array in front of the camera’s sensor.






Additional Shooting Features


In addition to the shooting modes outlined above, the D3 has several additional shooting features to explore.


 


Multiple Exposure – The camera supports a Multiple Exposure mode. Up to ten separate exposures (using either NEF RAW, or JPEG standard files, but not a combination of the two) can be combined in a single image. You can select an automatic gain control within this feature to adjust the density of the final image, in order to compensate for the total number of exposures made.


 


Image Overlay – It is possible for the D3 to create a single composite image that can be saved in either the NEF RAW or JEPG format, using two NEF RAW format files shot on the camera and saved on the same memory card. You can then adjust different elements of each of the two images in the composite—adjusting for highlights in one image and shadows in the other, for example, giving the appearance of a wider dynamic range. The two original NEF RAW files are unaffected by this process because the new image is saved separately.


 


Interval Timer – Using the Interval Timer function, it is possible to perform time-lapse photography with the D3. You may determine the start and finish time for photography, the duration between each exposure (or set of exposures), and the number of intervals between each exposure (or set of exposures).


 


Voice Memo – The D3 has a built-in voice-recording feature that allows you to annotate an image file with an audio caption up to a maximum duration of sixty-seconds.



The LCD Monitor


On the rear of the D3 is a 3-inch (7.62 cm), 920,000-dot, color TFT LCD monitor that offers a viewing angle of 170°. As with the viewfinder display, this monitor screen shows virtually 100% of the image file when it is reviewed. Pictures can be displayed either as a single image or in multiples. When used to display a single image, the review function has a zoom facility that enables you to enlarge the image by up to 27x (large size images only - lower magnifications are available for Medium and Small size images).


Use the multi selector to scroll through a range of pages containing shooting information, which are superimposed on any image reviewed in single-image playback mode. These include a page of basic file information, one that provides an overview of shooting information, four pages of detailed shooting data, and a single page showing individual histograms for each color channel (red, green, and blue), plus a histogram for the composite channel, a page that displays a highlight warning option that causes potentially overexposed areas to blink, and another page that displays the active focus point, or where focus was first locked in Single-servo AF.


An additional page displays Global Positioning System (GPS) data if this information was recorded at the same time as the image (requires connection of camera to a compatible GPS device). You can edit your pictures while they are still in the camera by reviewing them on the LCD monitor, with the option to delete them, or protect them from being deleted unintentionally (see pages 138-139 for more details.) In addition to image playback and the display of image information, the LCD monitor displays the various camera menus (see below), from where you can control a wide range of features and functions. The brightness of the LCD screen can be adjusted via the Setup menu.
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The D3’s menu system consists of five key menus and dozens of options. There is also a sixth menu, called My Menu, where you can create a customized menu that includes your most-used menu selections.



Menus


Most of the principal controls of the D3 can be accessed with ease and operated by buttons or dials located on the camera body. However, to fully exploit the camera’s potential and configure its control to your exact requirements, there is a comprehensive system comprising five key menus: Playback, Shooting, Custom Settings, Setup, and Retouch. To facilitate access to frequently used items in any of these five menus, a sixth option, My Menu, enables you to either create your own customized menu, or display the most recent settings, up to a maximum of 20 items. To open the menu display, press the MENU button on the rear of the camera to the left of the LCD monitor. Select the appropriate menu by using the multi selector pressing its up or down keys to scroll; the various options and sub-options are color coded to facilitate navigation and selection of the required setting. The D3 supports menus in no less than 15 different languages, which are selected via the setup menu.



External Ports


[image: Image]


The external connection ports of the D3 are clustered at the left end of the camera beneath two rubber covers.


 


On the left side of the D3 are two rubber port covers. Beneath the upper (smaller) cover is a USB port for connecting the camera to a computer or printer; the D3 supports High-speed USB (2.0) for data transfer; under the lower (larger) cover are ports for Video-out, DC-in for connecting the EH-6 AC adapter, and a port for High Definition Media Interface (HDMI).
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