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Status of this Document This is a revision of the PNG 1.0 specification, which has been published as RFC-2083 and as a W3C Recommendation. The revision has been released by the PNG Development Group but has not been approved by any standards body. The PNG specification is on a standards track under the purview of ISO/IEC JTC 1 SC 24 and is expected to be released eventually as ISO/IEC International Standard 15948. It is the intent of the standards bodies to maintain backward compatibility with this specification. Implementors should periodically check the PNG online resources (see Online Resources, Chapter 16) for the current status of PNG documentation.



Abstract This document describes PNG (Portable Network Graphics), an extensible file format for the lossless, portable, well-compressed storage of raster images. PNG provides a patent-free replacement for GIF and can also replace many common uses of TIFF. Indexed-color, grayscale, and truecolor images are supported, plus an optional alpha channel. Sample depths range from 1 to 16 bits. PNG is designed to work well in online viewing applications, such as the World Wide Web, so it is fully streamable with a progressive display option. PNG is robust, providing both full file integrity checking and simple detection of common transmission errors. Also, PNG can store gamma and chromaticity data for improved color matching on heterogeneous platforms. This specification defines the Internet Media Type “image/png”.
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1



Introduction



The Portable Network Graphics (PNG) format provides a portable, legally unencumbered, well-compressed, well-specified standard for lossless bitmapped image files. Although the initial motivation for developing PNG was to replace GIF (CompuServe’s Graphics Interchange Format), the design provides some useful new features not available in GIF, with minimal cost to developers. GIF features retained in PNG include: • Indexed-color images of up to 256 colors. • Streamability: files can be read and written serially, thus allowing the file format to be used as a communications protocol for on-the-fly generation and display of images. • Progressive display: a suitably prepared image file can be displayed as it is received over a communications link, yielding a low-resolution image very quickly followed by gradual improvement of detail. • Transparency: portions of the image can be marked as transparent, creating the effect of a nonrectangular image. • Ancillary information: textual comments and other data can be stored within the image file. • Complete hardware and platform independence. • Effective, 100% lossless compression. Important new features of PNG, not available in GIF, include: • Truecolor images of up to 48 bits per pixel. • Grayscale images of up to 16 bits per pixel. • Full alpha channel (general transparency masks). • Image gamma information, which supports automatic display of images with correct brightness/ contrast regardless of the machines used to originate and display the image. • Reliable, straightforward detection of file corruption. • Faster initial presentation in progressive display mode. PNG is designed to be: • Simple and portable: developers should be able to implement PNG easily. • Legally unencumbered: to the best knowledge of the PNG authors, no algorithms under legal challenge are used. (Some considerable effort has been spent to verify this.) • Well compressed: both indexed-color and truecolor images are compressed as effectively as in any other widely used lossless format, and in most cases more effectively.
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• Interchangeable: any standard-conforming PNG decoder must read all conforming PNG files. • Flexible: the format allows for future extensions and private add-ons, without compromising interchangeability of basic PNG. • Robust: the design supports full file integrity checking as well as simple, quick detection of common transmission errors. The main part of this specification gives the definition of the file format and recommendations for encoder and decoder behavior. An appendix gives the rationale for many design decisions. Although the rationale is not part of the formal specification, reading it can help implementors understand the design. Cross-references in the main text point to relevant parts of the rationale. Additional appendixes, also not part of the formal specification, provide tutorials on gamma and color theory as well as other supporting material. The words “must”, “required”, “should”, “recommended”, “may”, and “optional” in this document are to be interpreted as described in [RFC-2119], which is consistent with their plain English meanings. The word “can” carries the same force as “may”. See Rationale: Why a new file format? (Section 12.1), Why these features? (Section 12.2), Why not these features? (Section 12.3), Why not use format X? (Section 12.4).



Pronunciation PNG is pronounced “ping”.



2



Data Representation



This chapter discusses basic data representations used in PNG files, as well as the expected representation of the image data.



2.1



Integers and byte order



All integers that require more than one byte must be in network byte order: the most significant byte comes first, then the less significant bytes in descending order of significance (MSB LSB for two-byte integers, B3 B2 B1 B0 for four-byte integers). The highest bit (value 128) of a byte is numbered bit 7; the lowest bit (value 1) is numbered bit 0. Values are unsigned unless otherwise noted. Values explicitly noted as signed are represented in two’s complement notation. Unless otherwise stated, four-byte unsigned integers are limited to the range 0 to 231 − 1 to accommodate languages that have difficulty with unsigned four-byte values. Similarly, four-byte signed integers are limited to the range −(231 − 1) to 231 − 1 to accommodate languages that have difficulty with the value −231 . See Rationale: Byte order (Section 12.5).
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2.2



Color values



Colors can be represented by either grayscale or RGB (red, green, blue) sample data. Grayscale data represents luminance; RGB data represents calibrated color information (if the cHRM chunk is present) or uncalibrated device-dependent color (if cHRM is absent). All color values range from zero (representing black) to most intense at the maximum value for the sample depth. Note that the maximum value at a given sample depth is 2sampledepth − 1, not 2sampledepth. Sample values are not necessarily proportional to light intensity; the gAMA chunk specifies the relationship between sample values and display output intensity, and viewers are strongly encouraged to compensate properly. See Gamma correction (Section 2.7). Source data with a precision not directly supported in PNG (for example, 5 bit/sample truecolor) must be scaled up to the next higher supported bit depth. This scaling is reversible with no loss of data, and it reduces the number of cases that decoders have to cope with. See Recommendations for Encoders: Sample depth scaling (Section 9.1) and Recommendations for Decoders: Sample depth rescaling (Section 10.4).



2.3



Image layout



Conceptually, a PNG image is a rectangular pixel array, with pixels appearing left-to-right within each scanline, and scanlines appearing top-to-bottom. (For progressive display purposes, the data may actually be transmitted in a different order; see Interlaced data order, Section 2.6.) The size of each pixel is determined by the bit depth, which is the number of bits per sample in the image data. Three types of pixel are supported: • An indexed-color pixel is represented by a single sample that is an index into a supplied palette. The image bit depth determines the maximum number of palette entries, but not the color precision within the palette. • A grayscale pixel is represented by a single sample that is a grayscale level, where zero is black and the largest value for the bit depth is white. • A truecolor pixel is represented by three samples: red (zero = black, max = red) appears first, then green (zero = black, max = green), then blue (zero = black, max = blue). The bit depth specifies the size of each sample, not the total pixel size. Optionally, grayscale and truecolor pixels can also include an alpha sample, as described in the next section. Pixels are always packed into scanlines with no wasted bits between pixels. Pixels smaller than a byte never cross byte boundaries; they are packed into bytes with the leftmost pixel in the high-order bits of a byte, the rightmost in the low-order bits. Permitted bit depths and pixel types are restricted so that in all cases the packing is simple and efficient. PNG permits multi-sample pixels only with 8- and 16-bit samples, so multiple samples of a single pixel are never packed into one byte. All 16-bit samples are stored in network byte order (MSB first).
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Scanlines always begin on byte boundaries. When pixels have fewer than 8 bits and the scanline width is not evenly divisible by the number of pixels per byte, the low-order bits in the last byte of each scanline are wasted. The contents of these wasted bits are unspecified. An additional “filter-type” byte is added to the beginning of every scanline (see Filtering, Section 2.5). The filter-type byte is not considered part of the image data, but it is included in the datastream sent to the compression step.



2.4



Alpha channel



An alpha channel, representing transparency information on a per-pixel basis, can be included in grayscale and truecolor PNG images. An alpha value of zero represents full transparency, and a value of 2bitdepth − 1 represents a fully opaque pixel. Intermediate values indicate partially transparent pixels that can be combined with a background image to yield a composite image. (Thus, alpha is really the degree of opacity of the pixel. But most people refer to alpha as providing transparency information, not opacity information, and we continue that custom here.) Alpha channels can be included with images that have either 8 or 16 bits per sample, but not with images that have fewer than 8 bits per sample. Alpha samples are represented with the same bit depth used for the image samples. The alpha sample for each pixel is stored immediately following the grayscale or RGB samples of the pixel. The color values stored for a pixel are not affected by the alpha value assigned to the pixel. This rule is sometimes called “unassociated” or “non-premultiplied” alpha. (Another common technique is to store sample values premultiplied by the alpha fraction; in effect, such an image is already composited against a black background. PNG does not use premultiplied alpha.) Transparency control is also possible without the storage cost of a full alpha channel. In an indexed-color image, an alpha value can be defined for each palette entry. In grayscale and truecolor images, a single pixel value can be identified as being “transparent”. These techniques are controlled by the tRNS ancillary chunk type. If no alpha channel nor tRNS chunk is present, all pixels in the image are to be treated as fully opaque. Viewers can support transparency control partially, or not at all. See Rationale: Non-premultiplied alpha (Section 12.8), Recommendations for Encoders: Alpha channel creation (Section 9.4), and Recommendations for Decoders: Alpha channel processing (Section 10.8).



2.5



Filtering



PNG allows the image data to be filtered before it is compressed. Filtering can improve the compressibility of the data. The filter step itself does not reduce the size of the data. All PNG filters are strictly lossless.
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PNG defines several different filter algorithms, including “None” which indicates no filtering. The filter algorithm is specified for each scanline by a filter-type byte that precedes the filtered scanline in the precompression datastream. An intelligent encoder can switch filters from one scanline to the next. The method for choosing which filter to employ is up to the encoder. See Filter Algorithms (Chapter 6) and Rationale: Filtering (Section 12.9).



2.6



Interlaced data order



A PNG image can be stored in interlaced order to allow progressive display. The purpose of this feature is to allow images to “fade in” when they are being displayed on-the-fly. Interlacing slightly expands the file size on average, but it gives the user a meaningful display much more rapidly. Note that decoders are required to be able to read interlaced images, whether or not they actually perform progressive display. With interlace method 0, pixels are stored sequentially from left to right, and scanlines sequentially from top to bottom (no interlacing). Interlace method 1, known as Adam7 after its author, Adam M. Costello, consists of seven distinct passes over the image. Each pass transmits a subset of the pixels in the image. The pass in which each pixel is transmitted is defined by replicating the following 8-by-8 pattern over the entire image, starting at the upper left corner: 1 7 5 7 3 7 5 7



6 7 6 7 6 7 6 7



4 7 5 7 4 7 5 7



6 7 6 7 6 7 6 7



2 7 5 7 3 7 5 7



6 7 6 7 6 7 6 7



4 7 5 7 4 7 5 7



6 7 6 7 6 7 6 7



Within each pass, the selected pixels are transmitted left to right within a scanline, and selected scanlines sequentially from top to bottom. For example, pass 2 contains pixels 4, 12, 20, etc. of scanlines 0, 8, 16, etc. (numbering from 0,0 at the upper left corner). The last pass contains the entirety of scanlines 1, 3, 5, etc. The data within each pass is laid out as though it were a complete image of the appropriate dimensions. For example, if the complete image is 16 by 16 pixels, then pass 3 will contain two scanlines, each containing four pixels. When pixels have fewer than 8 bits, each such scanline is padded as needed to fill an integral number of bytes (see Image layout, Section 2.3). Filtering is done on this reduced image in the usual way, and a filter-type byte is transmitted before each of its scanlines (see Filter Algorithms, Chapter 6). Notice that the transmission order is defined so that all the scanlines transmitted in a pass will have the same number of pixels; this is necessary for proper application of some of the filters. Caution: If the image contains fewer than five columns or fewer than five rows, some passes will be entirely empty. Encoders and decoders must handle this case correctly. In particular, filter-type bytes are associated only with nonempty scanlines; no filter-type bytes are present in an empty pass.
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See Rationale: Interlacing (Section 12.6) and Recommendations for Decoders: Progressive display (Section 10.9).



2.7



Gamma correction



PNG images can specify, via the gAMA chunk, the power function relating the desired display output with the image samples. Display programs are strongly encouraged to use this information, plus information about the display system they are using, to present the image to the viewer in a way that reproduces what the image’s original author saw as closely as possible. See Gamma Tutorial (Chapter 13) if you aren’t already familiar with gamma issues. Gamma correction is not applied to the alpha channel, if any. Alpha samples always represent a linear fraction of full opacity. For high-precision applications, the exact chromaticity of the RGB data in a PNG image can be specified via the cHRM chunk, allowing more accurate color matching than gamma correction alone will provide. If the RGB data conforms to the sRGB specification [sRGB], this can be indicated with the sRGB chunk, enabling even more accurate reproduction. Alternatively, the iCCP chunk can be used to embed an ICC profile [ICC] containing detailed color space information. See Color Tutorial (Chapter 14) if you aren’t already familiar with color representation issues. See Rationale: Why gamma? (Section 12.7), Recommendations for Encoders: Encoder gamma handling (Section 9.2), and Recommendations for Decoders: Decoder gamma handling (Section 10.5).



2.8



Text strings



A PNG file can store text associated with the image, such as an image description or copyright notice. Keywords are used to indicate what each text string represents. ISO/IEC 8859-1 (Latin-1) is the character set recommended for use in the text strings appearing in tEXt and zTXt chunks [ISO/IEC-8859-1]. It is a superset of 7-bit ASCII. If it is necessary to convey characters outside of the Latin-1 set, the iTXt chunk should be used instead. Character codes not defined in Latin-1 should not be used in tEXt and zTXt chunks, because they have no platform-independent meaning. If a non-Latin-1 code does appear in a PNG text string, its interpretation will vary across platforms and decoders. Some systems might not even be able to display all the characters in Latin-1, but most modern systems can. Provision is also made for the storage of compressed text. See Rationale: Text strings (Section 12.10).
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3



File Structure



A PNG file consists of a PNG signature followed by a series of chunks. This chapter defines the signature and the basic properties of chunks. Individual chunk types are discussed in the next chapter.



3.1



PNG file signature



The first eight bytes of a PNG file always contain the following (decimal) values: 137 80 78 71 13 10 26 10 This signature indicates that the remainder of the file contains a single PNG image, consisting of a series of chunks beginning with an IHDR chunk and ending with an IEND chunk. See Rationale: PNG file signature (Section 12.12).



3.2



Chunk layout



Each chunk consists of four parts: Length A 4-byte unsigned integer giving the number of bytes in the chunk’s data field. The length counts only the data field, not itself, the chunk type code, or the CRC. Zero is a valid length. Although encoders and decoders should treat the length as unsigned, its value must not exceed 231 − 1 bytes. Chunk Type A 4-byte chunk type code. For convenience in description and in examining PNG files, type codes are restricted to consist of uppercase and lowercase ASCII letters (A–Z and a–z, or 65–90 and 97–122 decimal). However, encoders and decoders must treat the codes as fixed binary values, not character strings. For example, it would not be correct to represent the type code IDAT by the EBCDIC equivalents of those letters. Additional naming conventions for chunk types are discussed in the next section. Chunk Data The data bytes appropriate to the chunk type, if any. This field can be of zero length. CRC A 4-byte CRC (Cyclic Redundancy Check) calculated on the preceding bytes in the chunk, including the chunk type code and chunk data fields, but not including the length field. The CRC is always present, even for chunks containing no data. See CRC algorithm (Section 3.4). The chunk data length can be any number of bytes up to the maximum; therefore, implementors cannot assume that chunks are aligned on any boundaries larger than bytes.
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Chunks can appear in any order, subject to the restrictions placed on each chunk type. (One notable restriction is that IHDR must appear first and IEND must appear last; thus the IEND chunk serves as an end-of-file marker.) Multiple chunks of the same type can appear, but only if specifically permitted for that type. See Rationale: Chunk layout (Section 12.13).



3.3



Chunk naming conventions



Chunk type codes are assigned so that a decoder can determine some properties of a chunk even when it does not recognize the type code. These rules are intended to allow safe, flexible extension of the PNG format, by allowing a decoder to decide what to do when it encounters an unknown chunk. The naming rules are not normally of interest when the decoder does recognize the chunk’s type. Four bits of the type code, namely bit 5 (value 32) of each byte, are used to convey chunk properties. This choice means that a human can read off the assigned properties according to whether each letter of the type code is uppercase (bit 5 is 0) or lowercase (bit 5 is 1). However, decoders should test the properties of an unknown chunk by numerically testing the specified bits; testing whether a character is uppercase or lowercase is inefficient, and even incorrect if a locale-specific case definition is used. It is worth noting that the property bits are an inherent part of the chunk name, and hence are fixed for any chunk type. Thus, BLOB and bLOb would be unrelated chunk type codes, not the same chunk with different properties. Decoders must recognize type codes by a simple four-byte literal comparison; it is incorrect to perform case conversion on type codes. The semantics of the property bits are: Ancillary bit: bit 5 of first byte 0 (uppercase) = critical, 1 (lowercase) = ancillary. Chunks that are not strictly necessary in order to meaningfully display the contents of the file are known as “ancillary” chunks. A decoder encountering an unknown chunk in which the ancillary bit is 1 can safely ignore the chunk and proceed to display the image. The time chunk (tIME) is an example of an ancillary chunk. Chunks that are necessary for successful display of the file’s contents are called “critical” chunks. A decoder encountering an unknown chunk in which the ancillary bit is 0 must indicate to the user that the image contains information it cannot safely interpret. The image header chunk (IHDR) is an example of a critical chunk. Private bit: bit 5 of second byte 0 (uppercase) = public, 1 (lowercase) = private. A public chunk is one that is part of the PNG specification or is registered in the list of PNG specialpurpose public chunk types. Applications can also define private (unregistered) chunks for their own purposes. The names of private chunks must have a lowercase second letter, while public chunks will always be assigned names with uppercase second letters. Note that decoders do not need to test the



PNG (PORTABLE NETWORK GRAPHICS) SPECIFICATION



14



private-chunk property bit, since it has no functional significance; it is simply an administrative convenience to ensure that public and private chunk names will not conflict. See Additional chunk types (Section 4.4), and Recommendations for Encoders: Use of private chunks (Section 9.8). Reserved bit: bit 5 of third byte Must be 0 (uppercase) in files conforming to this version of PNG. The significance of the case of the third letter of the chunk name is reserved for possible future expansion. At the present time all chunk names must have uppercase third letters. (Decoders should not complain about a lowercase third letter, however, as some future version of the PNG specification could define a meaning for this bit. It is sufficient to treat a chunk with a lowercase third letter in the same way as any other unknown chunk type.) Safe-to-copy bit: bit 5 of fourth byte 0 (uppercase) = unsafe to copy, 1 (lowercase) = safe to copy. This property bit is not of interest to pure decoders, but it is needed by PNG editors (programs that modify PNG files). This bit defines the proper handling of unrecognized chunks in a file that is being modified. If a chunk’s safe-to-copy bit is 1, the chunk may be copied to a modified PNG file whether or not the software recognizes the chunk type, and regardless of the extent of the file modifications. If a chunk’s safe-to-copy bit is 0, it indicates that the chunk depends on the image data. If the program has made any changes to critical chunks, including addition, modification, deletion, or reordering of critical chunks, then unrecognized unsafe chunks must not be copied to the output PNG file. (Of course, if the program does recognize the chunk, it can choose to output an appropriately modified version.) A PNG editor is always allowed to copy all unrecognized chunks if it has only added, deleted, modified, or reordered ancillary chunks. This implies that it is not permissible for ancillary chunks to depend on other ancillary chunks. PNG editors that do not recognize a critical chunk must report an error and refuse to process that PNG file at all. The safe/unsafe mechanism is intended for use with ancillary chunks. The safe-to-copy bit will always be 0 for critical chunks. Rules for PNG editors are discussed further in Chunk Ordering Rules (Chapter 7). For example, the hypothetical chunk type name bLOb has the property bits: bLOb |||| |||+||+-|+--+----



> 8); } return c; } /* Return the CRC of the bytes buf[0..len-1]. */ unsigned long crc(unsigned char *buf, int len) { return update crc(0xffffffffL, buf, len) ˆ 0xffffffffL; }
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Appendix: Online Resources



(This appendix is not part of the formal PNG specification.) This appendix gives the locations of some Internet resources for PNG software developers. By the nature of the Internet, the list is incomplete and subject to change.



Archive sites The latest released versions of this document and related information can always be found at the PNG FTP archive site, ftp://ftp.uu.net/graphics/png/. The PNG specification is available in several formats, including HTML, plain text, and PostScript.



Reference implementation and test images A reference implementation in portable C is available from the PNG FTP archive site, ftp://ftp.uu.net/graphics/png/src/. The reference implementation (libpng) is freely usable in all applications, including commercial applications. Test images are available from ftp://ftp.uu.net/graphics/png/images/.



Electronic mail The maintainers of the PNG specification can be contacted by e-mail at [email protected] or at [email protected].



PNG web site There is a World Wide Web site for PNG at http://www.cdrom.com/pub/png/. This is a central location for current information about PNG and PNG-related tools.
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Appendix: Revision History



(This appendix is not part of the formal PNG specification.) The PNG format has been frozen since the Ninth Draft of 7 March 1995, and all future changes are intended to be backward compatible. The revisions since the Ninth Draft are simply clarifications, improvements in presentation, additions of supporting material, and specifications for additional chunks. On 1 October 1996, the PNG 1.0 specification was approved as a W3C (World Wide Web Consortium) Recommendation.
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In January 1997 it was published as RFC-2083 (informational) with technical content identical to that of the W3C Recommendation. In October 1998, the PNG 1.1 specification was approved by the PNG Development Group, and it was released in December 1998. In February 1999, changes were approved by the PNG Development Group, and the PNG 1.2 specification containing the changes was released in July 1999.



Changes since version 1.1 Note: These changes have been approved by the PNG Development Group, but not by any standards body. • Added the iTXt chunk • Rearranged the order of presentation of ancillary chunks. • Updated the authors’ email addresses



Changes since version 1.0 (W3C Recommendation 01-October-1996, RFC 2083 January 1997) Note: These changes have been approved by the PNG Development Group, but not by any standards body. • Redefined gAMA to be in terms of the desired display output rather than the original scene, and revised all discussions of gamma and references to gamma accordingly • Added the iCCP, sPLT, and sRGB chunks • Extended the scope of the 31-bit limit on chunk lengths and image dimensions to apply to all four-byte unsigned integers, and disallowed the value −231 in four-byte signed integers • Mentioned the possibility of dithering the alpha channel when converting it to binary transparency • Clarified that zlib window sizes smaller than 32K are valid • Updated the PNG web site URL and authors’ email addresses • Editing and reformatting



Changes since the Tenth Draft of 5 May 1995 • Clarified meaning of a suggested-palette PLTE chunk in a truecolor image that uses transparency • Clarified exact semantics of sBIT and allowed sample depth scaling procedures • Clarified status of spaces in text chunk keywords
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• Distinguished private and public extension values in type and method fields • Added a “Creation Time” text keyword • Macintosh representation of PNG specified • Added discussion of security issues • Added more extensive discussion of gamma and chromaticity handling, including tutorial appendixes • Clarified terminology, notably sample depth vs. bit depth • Added a glossary • Editing and reformatting
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l'Ã©lection du meilleur jeune chocolatier installÃ© en France. DÃ©gustation Ã  l'aveugle par un jury de grands amateurs, sous la houlette de l'historienne du chocolat.
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Beach soccer. InaugurÃ© cette annÃ©e, le tournoi de football de plage en salle de Monaco rÃ©unit six Ã©quipes de choc, sous la houlette de certains des plus grands.
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valeurs communes-humanistes et rÃ©publicaines-, donc on ne va pas ... Les dÃ©cisions et certaines dÃ©clarations post-attentats du rejetÃ© Bernard Cazeneuve, *.
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Opéra | Luxembourg (Luxembourg). Wagner Dream. Jean-Claude Carrière signe le livret et Jonathan Harvey la musique de cet opéra ambitieux, racontant les ...
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SÃ©jour | Mongolie. Nouvel an lunaire. Bienvenue au pays de Gengis Khan, le conquÃ©rant qui, au XIIIe siÃ¨cle, unifia les tribus mongoles et Ã©tendit son empire sur.










 








PPE Specification Labeling Specification Surgicel Original NuKnit ... 

SURGICELÂ® Absorbable Hemostat should not be used on non-hemorrhagic serous oozing surfaces, since body fluids other than whole blood, such as serum, ...










 








ATX Specification 

Added corner radius information to the specification for clarity. â€¢ Section 3.4 âˆ’ Changed height restrictions to facilitate future processor and onboard technologies ...










 








1. Specification 

pin 6 : 2.8V. CONTINUS TX ON. CONDITION. MS TX level 19. CH : 62. RBW : 100KHz. VBW : 100KHz. SPAN : 10MHz. REF LEV. : 10dBm. ATT. : 20dB. UCD200.










 








specification 

gradation et batterie d'urgence Ã  distance disponible. STRUCTURE: Embout d'acier usinÃ© et acier embouti plaquÃ©s. DIFFUSEUR: Verre triplex blanc soufflÃ© Ã  la ...










 








Product Specification 

Characteristics:Openning size 13mm*13mm,1m leading wire, standard Î¦3.5 three-core plug output. voltage output type. Purposeï¼šUsed for current measurement ...










 








Specification for 

This specification describes the requirements of the lithium iron rechargeable ... constant voltage until the charge current â‰¤ ... Measure the internal resistance with 1 kHz .... Do not use or leave the battery near a heat source as fire or heater.










 








ATX Specification 

Section 3.2 âˆ’ Changed the optional mounting hole to a required hole in ..... supply that is specially optimized for ATX, it is possible to reduce cooling costs and lower ... Shorter assembly time ..... Figure 3: Sample ATX/Mini-ATX Layout Diagram.










 








PRODUCT SPECIFICATION 

Dec 16, 2009 - Precautions in use of LCD Modules. 3. General ... Densitron low cost module. â‘  â‘¡ â‘¢ â‘£ â‘¤ â‘¥ .... DC-DC converter output. VEE. 23.
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