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SMPTE STANDARD for Digital Video Recording ----



1/2-in Type D-5 Component Format ---525/60 and 625/50 Page 1 of 77 pages



Table of contents 1 Scope 2 Normative references 3 Environment and test conditions 4 Video tape 5 Helical recording 6 Program track data 7 Video interface 8 Audio interface 9 Video processing 10 Audio processing 11 Longitudinal track Annex A Tape tension Annex B Cross-tape track measurement technique Annex C Track pattern during insert editing Annex D Application of D-5 format system for recording of wide-screen 525/60 television signal Annex E Bibliography



1 Scope This standard specifies the content, format, and recording method of the data blocks containing video, audio, and associated data which form the helical records on 12.65-mm (0.5-in) tape in cassettes as specified in ANSI/SMPTE 263M. In addition, this standard specifies the content, format, and recording method of the longitudinal record containing tracking information for the scanning head associated with the helical records, and also the longitudinal cue audio, and time and control code tracks. One video channel and four independent audio channels are recorded in the digital format. Each of these channels is designed to be capable of independent editing.



The video channel records and reproduces a component television signal in the 525-line system with a frame frequency of 29.97 Hz (hereafter referred to as 525/60 system) and 625-line system with a frame frequency of 25.00 Hz (hereafter referred to as 625/50 system). Figures 1 and 2 show block diagrams of the processes involved in the recorder.



2 Normative references The following standards contain provisions which, through reference in this text, constitute provisions of this standard. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent edition of the standards indicated below. ANSI S4.40-1992, Digital Audio Engineering ---- Serial Transmission Format for Two-Channel Linearly Represented Digital Audio Data (AES-3) ANSI/SMPTE 125M-1995, Television ---- Component Video Signal 4:2:2 ---- Bit-Parallel Digital Interface ANSI/SMPTE 259M-1993, Television ---- 10-Bit 4:2:2 Component and 4f sc NTSC Composite Digital Signals ---- Serial Digital Interface SMPTE RP 155-1995, Audio Levels for Digital Audio Records on Digital Television Tape Recorders IEC 461 (1986), Time and Control Code for Video Tape Recorders IEC 958 (1989), Digital Audio Interface



CAUTION NOTICE: This Standard may be revised or withdrawn at any time. The procedures of the Standard Developer require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of publication. Purchasers of standards may receive current information on all standards by calling or writing the Standard Developer. Printed in USA. Copyright © 1996 by THE SOCIETY OF MOTION PICTURE AND TELEVISION ENGINEERS 595 W. Hartsdale Ave., White Plains, NY 10607 (914) 761-1100



Approved January 12, 1996
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Figure 1 -- Record block diagram
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Figure 2 -- Playback block diagram
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IEC 1179 (1993), Helical-Scan Digital Composite Video Cassette Recording System Using 19 mm Magnetic Tape, Format D2 (NTSC, PAL, PAL-M) ITU-R BT.601-5, Studio Encoding Parameters of Digital Television for Standard 4:3 and Wide-Screen 16:9 Aspect Ratios ITU-R Report 624-4 (MOD F), Characteristics of Television Systems ITU-R BS.647-2, A Digital Audio Interface for Broadcasting Studios ITU-R BT.656-3, Interfaces for Digital Component Video Signals in 525-Line and 625-Line Television Systems Operating at the 4:2:2 Level of Recommendation ITU-R BT.601 [Part A]



3 Environment and test conditions



3.3.2 Calibration signals Two sets of signals shall be recorded on the calibration tape: a) Video: 100% color bars Audio: 1-kHz tone at 20 dB below full scale on each of the audio channels Cue:



1- kHz tone at reference level; 10-kHz tone at reference level



b) A signal of constant recorded frequency (i.e., onehalf the Nyquist frequency) only on tracks of field 0, segment 0 for the purpose of mechanical alignment. Recording level should conform to 6.6.3.



4 Video tape 4.1 Base The base material shall be polyester or equivalent.



3.1 Environment 4.2 Width Tests and measurements made on the system to check the requirements of this standard shall be carried out under the following conditions: ------



Temperature Relative humidity Barometric pressure Tape conditioning Center tape tension



20°C ± 1°C (50 ± 2)% from 86 kPa to 106 kPa not less than 24 h 0.31 N ± 0.05 N (see annex A)



3.2 Reference tape Blank tape for reference recordings should be available from any source meeting the tape characteristics as portrayed by this standard.



The tape width shall be 12.650 mm ± 0.008 mm. The tape, covered with glass, shall be measured without tension at a minimum of five different positions along the tape using a calibrated comparator having an accuracy of 0.001 mm (1 µm). The tape width is defined as the average of the five readings. 4.3 Width fluctuation Tape width fluctuation shall not exceed 5 µm peak to peak. Measurement of tape width fluctuation shall be taken over a tape length of 900 mm. The value of tape width fluctuation shall be evaluated by measuring the tape width at 10 points, each separated by a distance of 100 mm. 4.4 Tape thickness



3.3 Calibration tape The calibration tapes meeting the requirements of 3.3.1 and 4 should be available from manufacturers who produce DTTRs and players in accordance with this standard.



Two types of tape thickness shall be permitted by this standard. The first tape thickness shall be 10.2 µm to 11.0 µm (referred to as 11 µm); the second tape thickness shall be 13.0 µm to 14.0 µm (referred to as 14 µm). 4.5 Transmissivity



3.3.1 Record locations and dimensions Tolerances shown in tables 1 or 2 will be reduced by 50%.



Transmissivity shall be less than 5%, measured over the range of wavelengths 800 nm to 900 nm.
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Table 1 -- Record location and dimensions (525/60 system) Dimensions



Nominal



Tolerance



A



Time and control code track lower edge



0



Basic



B



Time and control code track upper edge



0.450



± 0.050



C



Control track lower edge



0.900



± 0.050



D



Control track upper edge



1.300



± 0.050



E



Program area lower edge



1.629



Derived



F



Program area width



10.020



Derived



G



Cue audio track lower edge



11.950



± 0.050



H



Cue audio track upper edge



12.550



± 0.050



I



Helical track pitch



K0



Video sector 0 length



55.458



Derived



K1



Video sector 1 length



55.391



Derived



L



Helical track total length



116.397



Derived



0.936



Derived



0.0200



Ref



M



Audio sector length



P1



Control track reference pulse to program reference point (see figure 4)



180.549



± 0.050



P2



Cue/time and control code signal, start of code word, to program reference point (see figure 4)



183.400



± 0.100



X1 X2 X3 X4 X5



Location of start of video sector V0



0



± 0.050



Location of start of audio sector A1



1)



55.752



± 0.050



Location of start of audio sector A2



1)



57.049



± 0.050



Location of start of audio sector A3



1)



58.345



± 0.050



Location of start of audio sector A4



1)



59.642



± 0.050



1)



60.938



± 0.050



X6



Location of start of video sector V1



Y



Program reference point



1.640



Basic



θ



Track angle



4.9384 °



Basic



α0



Azimuth angle (track 0)



--20.038°



± 0.150°



α1



Azimuth angle (track 1)



19.962°



± 0.150°



NOTES 1 Measurements shall be made under the conditions specified in 3.1. The measurements shall be corrected to account for actual tape speed (see figures B.1 and B.2). 2 All dimensions in millimeters. 1)



Audio channel numbers vary.
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Table 2 -- Record location and dimensions (625/50 system) Dimensions



Nominal



Tolerance



A



Time and control code track lower edge



0



Basic



B



Time and control code track upper edge



0.450



± 0.050



C



Control track lower edge



0.900



± 0.050



D



Control track upper edge



1.300



± 0.050



E



Program area lower edge



1.716



Derived



F



Program area width



9.940



Derived



G



Cue audio track lower edge



11.950



± 0.050



H



Cue audio track upper edge



12.550



± 0.050



I



Helical track pitch



K0



Video sector 0 length



K1



Video sector 1 length



L



Helical track total length



M



Audio sector length



P1



Control track reference pulse to program reference point (see figure 4)



179.606



± 0.050



P2



Cue/time and control code signal, start of code word, to program reference point (see figure 4)



182.995



± 0.100



X1 X2 X3 X4 X5



0.0180



Location of start of video sector V0



Ref



55.066



Derived



54.993



Derived



115.558



Derived



0.936



Derived



± 0.050



0



Location of start of audio sector A1



1)



55.344



± 0.050



Location of start of audio sector A2



1)



56.631



± 0.050



Location of start of audio sector A3



1)



57.918



± 0.050



Location of start of audio sector A4



1)



59.205



± 0.050



1)



60.492



± 0.050



X6



Location of start of video sector V1



Y



Program reference point



1.728



Basic



θ



Track angle



4.9345 °



Basic



α0



Azimuth angle (track 0)



--20.035°



± 0.150°



α1



Azimuth angle (track 1)



19.965°



± 0.150°



NOTES 1 Measurements shall be made under the conditions specified in 3.1. The measurements shall be corrected to account for actual tape speed (see figures B.1 and B.2). 2 All dimensions in millimeters. 1)



Audio channel numbers vary.
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4.6 Offset yield strength The offset yield strength shall be greater than 9 N for 11-µm tape and 10 N for 14-µm tape. The force to produce 0.2% elongation of a 1000-mm test sample with a pull rate of 10-mm per minute shall be used to confirm the offset yield strength. The line beginning at 0.2% elongation parallel to the initial tangential slope is drawn and then read at the point of intersection of the line and the stress-strain curve. 4.7 Magnetic coating The magnetic layer of the tape shall consist of a coating of metal particles or equivalent. 4.8 Coating coercivity The coating coercivity shall be a class 1800 (144000 A/m) with an applied field of 400000 A/m (5000 Oe) as measured by a 50-Hz or 60-Hz B-H meter or vibrating sample magnetometer (VSM). 4.9 Particle orientation The metal particles shall be longitudinally oriented.



5 Helical recordings 5.1 Tape speed The tape speed shall be 167.228 mm/s. The tolerance shall be ± 0.2%. 5.2 Record location and dimensions 5.2.1 The format requires a full-width erasure for continuous recording and a flying erasure for insert editing.



observer (measuring techniques are shown in annex B). 5.2.4 As indicated in figure 3, this standard anticipates a zero guard band between recorded tracks, and the record head width should be equivalent to the track pitch of 20 µm (525/60 system) or 18 µm (625/50 system). The scanner head configuration should be chosen such that the recorded track widths are contained within the limits of 18 µm to 22 µm (525/60 system) or 16 µm to 20 µm (625/50 system). 5.2.5 In insert editing, this standard provides a guard band of 2 µm (nominal) between the previously recorded track and the inserted track at editing points only. A typical track pattern for insert editing is shown in figure C.1 of annex C. 5.3 Helical track record tolerance zones The lower edges of any eight consecutive tracks starting at the first track in each video frame shall be contained within the pattern of the eight tolerance zones established in figure 5. Each zone is defined by two parallel lines which are inclined at an angle of 4.9384° basic (525/60 system) or 4.9345° basic (625/50 system) with respect to the tape reference edge. The centerlines of all zones shall be spaced apart 0.0200 mm basic (525/60 system) or 0.018 mm basic (625/50 system). The width of zones 1 to 3 and 5 to 8 shall be 0.006 mm basic. The width of zone 4 shall be 0.004 mm basic. These zones are established to contain track angle errors, track straightness errors, and vertical head offset tolerance (measuring technique is shown in annex B). 5.4 Relative positions of recorded information



5.2.2 Record location and dimensions for continuous recording shall be as specified in figures 3 and 4 and tables 1 (525/60 system) and 2 (625/50 system). In recording, sector locations on each helical track shall be contained within the tolerance specified in figure 3 and tables 1 (525/60 system) and 2 (625/50 system).



5.4.1 Relative positions of longitudinal tracks



5.2.3 The reference edge of the tape for dimensions specified in this standard shall be the lower edge as shown in figure 3. The magnetic coating, with the direction of tape travel as shown in figure 3, is on the side facing the



The program area reference point is determined by the intersection of a line parallel to the reference edge of the tape at a distance Y from the reference edge and the centerline of the first track in each video field (segment 0, track 0). (See figures 3 and 4.)
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Audio, video, control track, time and control code, and cue track with information intended to be time coincident shall be positioned as shown in figures 3 and 4. 5.4.2 Program area reference point
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NOTES 1 2 3 4



A1, A2, A3, and A4 are audio sectors. V0 and V1 are video sectors. Tape viewed from magnetic coating side. Dimensions X1 to X6 are determined by the program reference point as defined in figure 4.



Figure 3 -- Location and dimensions of recorded tracks
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1. CONTROL TRACK RECORD



P2 CUE TRACK



P1 HEAD MOTION



B A



CONTROL TRACK TIME AND CONTROL CODE TRACK



TAPE TRAVEL SERVO REFERENCE PULSE



RECORDING-CURRENT WAVEFORM



S



N



PROGRAM REFERENCE POINT



N



RECORDING-CURRENT WAVEFORM



VIDEO SECTOR X1



CONTROL TRACK
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C
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DETAIL A



PROGRAM REFERENCE POINT



Y:BASIC



X1
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DETAIL B



LOCATION OF VIDEO START



Y



DETAIL C



Figure 4 -- Location of cue and time and control code track record
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NOTES 1 Tolerance zone centerlines. 2 0.0200 (525/60 system); 0.0180 (625/50 system). 3 4.9384° (525/60 system); 4.9345° (625/50 system).



Figure 5 -- Location and dimensions of tolerance zones of helical track record



The end of the preamble and start of the video sector shall be recorded at the program area reference point, and the tolerance is dimension X1. The locations are shown in figures 3 and 4; dimensions X1 and Y are in tables 1 and 2. The relationship between sectors and contents of each sector is specified in clause 6.



5.5 Gap azimuth 5.5.1 Cue track, control track, time code track The azimuth angle of the cue, control track, and time and control code head gaps used to produce longitudinal track records shall be perpendicular to the track record.



5.5.2 Helical track The azimuth of the head gaps used for the helical track shall be inclined at angles a0 and a1, as specified in tables 1 and 2, with respect to a line perpendicular to the helical track. The azimuth of the first track of every field (segment 0, track 0) shall be oriented in the counterclockwise direction with respect to a line perpendicular to the helical track direction when viewed from the side of the tape containing the magnetic record. 5.6 Transport and scanner The effective drum diameter, tape tension, helix angle, and tape speed taken together determine the track
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angle. Different methods of design and/or variations in drum diameter and tape tension can produce equivalent recordings for interchange purposes. One possible configuration of the transport uses a scanner with an effective diameter of 76.000 mm. Scanner rotation is in the same direction as tape motion during normal playback mode. Data are recorded by two groups of four heads mounted 180° apart. Figures 6 (525/60 system) and 7 (625/50 system) show one possible mechanical configuration of the scanner, and table 3 shows the corresponding mechanical parameters. Figures 8 (525/60 system) and 9 (625/50 system) show the relationship between the longitudinal heads and the scanner. Other mechanical configurations are allowable provided the same footprint of recorded information is produced on tape. Erase heads are described in 5.2.1 and figures 6 and 7.



6 Program track data 6.1 Introduction Each television field is recorded on 12 tracks (525/60 system) or 16 tracks (625/50 system).



-- Preamble containing clock run-up sequence, sync pattern, identification pattern, and fill pattern; -- Sync blocks containing sync pattern and identification pattern, followed by a fixed length data block with error control; -- Postamble containing sync pattern and identification pattern. 6.3.1 Sync block The sync block format is common for both audio and video sectors. Each sync block contains a sync pattern (2 bytes) and an inner code block. Each inner block contains an identification pattern (2 bytes) and 85 (525/60 system) or 76 (625/50 system) data bytes of video, audio, or outer check bytes followed by 8 inner check bytes. The inner code block protects the two bytes of the identification pattern together with 85 data bytes (525/60 system) or 76 data bytes (625/50 system). Figures 11 (525/60 system) and 12 (625/50 system) show the sync block format. 6.3.2 Sync pattern a) Length: 16 bits (2 bytes).



The helical tracks contain digital data from the video channel and four audio channels. Each track contains a video sector followed by four audio sectors corresponding to four audio channels and followed by a second video sector, recorded in that order. An edit gap between sectors accommodates timing errors during editing. Figure 10 shows the arrangement of video and audio sectors on the tape.



b) Pattern: 97F1 (in hexadecimal notation).



Byte 0



LSB 1



1



1



0



1



0



0



MSB 1



Byte 1



1



0



0



0



1



1



1



1



6.2 Labeling convention



c) Protection: None.



The least significant bit is written on the left and first recorded to tape.



d) Randomization: None.



The lowest numbered byte is shown at the left/top and is the first encountered in the input data stream.



6.3.3 Identification pattern



Byte values are expressed in hexadecimal notation unless otherwise noted. An h subscript indicates a hexadecimal value. 6.3 Sector details Each sector (audio or video) is divided into the following elements:
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As illustrated in figures 13 (525/60 system) and 14 (625/50 system), the first two bytes of each inner block are used for identificaton of sync block, television field, segment (group of helical tracks scanned simultaneously), sector (portion of a track), and helical track. Bits 1 to 6 of the second byte (byte 3 of sync block) of the identification pattern identify the track. Bit 7 of the second byte (byte 3) identifies a sector on the helical track (see figures 15 and 16).
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H5



H6



H7 H8



H10 176.9° EFFECTIVE WRAP ANGEL



POLE TIP ROTATION 197.0° TOTAL WRAP ANGEL



TAPE TRAVEL



TAPE TRAVEL H9 H4



H1 H3



H1-H8 : RECORDING HEAD TIPS H9-H10: FLYING ERASE HEAD TIPS (INSERT EDITING ONLY)



H2



4.523° 9.047° 13.570° 41.785° 76.000mm(NOMINAL) DRUM DIAMETER



UPPER DRUM



H9 H4 18.0 36.0 54.0



CENTER OF H9 H10 36.6



H3



CENTER DRUM



H2 H1



LOWER DRUM



(unit : µm )



Figure 6 -- A possible scanner configuration (525/60 system)
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H5
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H7 H8



H10



POLE TIP ROTATION



175.5° EFFECTIVE WRAP ANGEL



197.0° TOTAL WRAP ANGEL



TAPE TRAVEL
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H1-H8 : RECORDING HEAD TIPS H9-H10: FLYING ERASE HEAD TIPS (INSERT EDITING ONLY)



H3



H1



H2
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LOWER DRUM



(Unit : µm )



Figure 7 -- A possible scanner configuration (625/50 system)
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197.0° TOTAL WRAP ANGLE



176.9° EFFECTIVE WRAP ANGLE



6°



59.3 mm



POLE TIP ROTATION



TAPE TRAVEL



CONTROL HEAD



TOP VIEW



59.3



END OF HELICAL TRACK



PROGRAM REFERENCE POINT



4.9000°



CENTER LINE



1.640 3.98(6°)



180.549



NOTE -- Unwrapped, viewed magnetic coating side.



Figure 8 -- A possible longitudinal head location and tape wrap (525/60 system)
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197.0 °TOTAL WRAP ANGLE



175.5 °EFFECTIVE WRAP ANGLE



6°



59.3 mm



POLE TIP ROTATION



TAPE TRAVEL



CONTROL HEAD



TOP VIEW



59.3



END OF HELICAL TRACK



PROGRAM REFERENCE POINT



4.9000°
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1.728 3.98(6°) 1.640 179.606



NOTE -- Unwrapped, viewed magnetic coating side.



Figure 9 -- A possible longitudinal head location and tape wrap (625/50 system)
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Table 3 -- Parameters for a possible scanner design Parameters Scanner rotation speed (rps) Number of tracks per rotation Drum diameter (mm) Center span tension (N) Helix angle (degrees) Effective wrap angle (degrees) Scanner circumferential speed (m/s) H1, H3 overwrap head entrance (degrees) H1, H3 overwrap head exit (degrees) Angular relationship H1 -- H4: H2 -- H4: (degrees) H3 -- H4: H5 -- H8: H6 -- H8: H7 -- H8: H4 -- H8: Vertical displacement H1 -- H4: H2 -- H4: (mm) H3 -- H4: H5 -- H8: H6 -- H8: H7 -- H8: Maximum tip projection (µm) Record head track width (µm)



HEAD



VIDEO SECTOR 0



T



(256 SYNC BLOCKS)



AUDIO SECTOR



E (4 SYNC BLOCKS)P



P



EDIT GAP



EDIT GAP



525/60 system 625/50 system 90/1.001 100 8 76.000 0.31 4.9000 176.9 175.5 21.5 23.9 14.1 15.5 6 13.570 9.047 4.523 13.570 9.047 4.523 180.000 0.054 0.0486 0.036 0.0324 0.018 0.0162 0.054 0.0486 0.036 0.0234 0.018 0.0162 42.0 20 18



AUDIO SECTOR E (4 SYNC BLOCKS) P



AUDIO SECTOR E (4 SYNC P BLOCKS)



EDIT GAP



EDIT GAP



AUDIO SECTOR E



(4 SYNC BLOCKS)



P



HEAD



VIDEO SECTOR 1 E



(256 SYNC BLOCKS)



EDIT GAP



P



NOTES 1 T = track preamble (58 bytes). 2 E = in-track preamble. 3 P = postamble (4 bytes). 4 Sync block: 97 bytes (525/60 system); 88 bytes (625/50 system). 5 Edit gap: 162 bytes nominal (525/60 system); 144 bytes nominal (625/50 system).



Figure 10 -- Sector arrangement on helical track
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Figure 11 -- Sync block format (525/60 system)



O



1



S 0 S1



SYNC 2 2
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ID 0 ID 1
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8



INNER CODE BLOCK (86 BYTES)
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Figure 12 -- Sync block format (625/50 system)
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ARRANGEMENT



BYTE 3



BYTE 2



9 BITS



7 BITS



SYNC BLOCK NUMBER



SECTOR ID



SYNC BLOCK NUMBER BYTE 2 LSB



O



1



2



B0



B1



B2



3 B3



4



5



6



7



B4



B5



B6



B7



4



5



6



7



VF0



VF 1



VF2



SEC



MSB



PART OF SYNC BLOCK NUMBER



SECTOR ID FOR VIDEO SYNC BLOCKS BYTE 3 LSB



O



1



2



B8



S0



S1



PART OF SYNC BLOCK NUMBER



SEGMENT NUMBER



3 C MSB OF TRACK NUMBER



MSB



=0 SECTOR NUMBER



FIELD NUMBER



SECTOR ID FOR AUDIO SYNC BLOCKS BYTE 3 LSB



O B



1 8



SYNC BLOCK NUMBER



S



2



0



S



1



SEGMENT NUMBER



3



4



C



AF 0



MSB OF TRACK NUMBER



5 AF



1



6 AF
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2



7



MSB



SEC



SECTOR NUMBER



= 0 : 801 SAMPLES = 1 : 800 SAMPLES



Figure 13 -- Sync block identification format (525/60 system)
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ARRANGEMENT
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O
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7
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SECTOR NUMBER



FIELD NUMBER



SECTOR ID FOR AUDIO SYNC BLOCKS BYTE 3 LSB



O



1



B8



S0



SYNC BLOCK NUMBER



2



3



4



5



6



S1



C



AF0



AF1



AF 2



SEGMENT NUMBER



MSB OF TRACK NUMBER



=0 FIELD NUMBER



Figure 14 -- Sync block identification format (625/50 system)
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7



MSB



SEC



SECTOR NUMBER
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NOTES 1 F = field number (0, 1, 2, 3). 2 S = segment number (0, 1, 2). 3 SEC = sector number; C = MSB of track number (0, 1).



4 T = track number (0, 1, 2, 3). LSB of track number is identified by the azimuth angle. 5 Audio sectors are not shown.



Figure 15 -- Track, segment and field numbers (525/60 system)



NOTES 1 F = field number (0, 1, 2, 3, . . . 7). 2 S = segment number (0, 1, 2, 3). 3 SEC = sector number; C = MSB of track number (0, 1).



4 T = track number (0, 1, 2, 3). LSB of track number is identified by the azimuth angle. 5 Audio sectors are not shown.



Figure 16 -- Track, segment and field numbers (625/50 system)
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a) Length: 16 bits (2 bytes).



625/50 system:



b) Arrangement: The sync block number (byte 2 and bit 0 of byte 3) follows a coded sequence along the track. Figure 17 shows the sequence of the sync block numbers. The sector ID (bits 1-7 of byte 3) identifies a particular sector. The segment count is a modulo 3 (525/60 system) or modulo 4 (625/50 system). For the 525/60 system, the field count for video sectors is modulo 4 (VF2 = 0 in byte 3). The field count for audio sectors is modulo 4 (for AF0 and AF1 in byte 3) and AF2 (in byte 3) is used for the identification of the five field sequences. For the 625/50 system, the field count for video sectors is modulo 8 and the field count for audio sectors is modulo 4 (AF2 = 0). c) Video field identification: The field address VF0 , VF1, VF2 (bits 4, 5, and 6 of byte 3) for video sync blocks shall identify the field sequence as shown below. In the case of composite signal input, the field address shall identify the four-field color sequences (525/60 system) or eight-field color sequences (625/50 system), as defined in ITU Report 624 and have the values as shown below:



525/60 system: Component signal input Field Field Field Field



1 2 1 2



Composite signal input Color Color Color Color



frame frame frame frame



A, A, B, B,



field field field field



VF 0 VF 1 VF 2 I II III IV



0 1 0 1



0 0 1 1



0 0 0 0



NOTE -- Composite recording requires detection of a color field sequence while for component recording this is not required. If a component recorder (as for example D-5) in its implementation allows a recording of composite signals as well, it is necessary to detect and maintain proper color field sequence during editing sessions. Such a relationship between odd/even fields of a component recording and color fields of a composite recording therefore must be defined as shown in 6.3.3.
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Component signal input Field Field Field Field Field Field Field Field



Composite signal input Color Color Color Color Color Color Color Color



1 2 1 2 1 2 1 2



field field field field field field field field



I II III IV V VI VII VIII



VF 0



VF1



VF 2



0 1 0 1 0 1 0 1



0 0 1 1 0 0 1 1



0 0 0 0 1 1 1 1



d) Audio field identification: The field address AF0 and AF1 of the audio sync block (bits 4 and 5 of byte 3) shall identify a four-field sequence as shown below. The sequence shall be identical for the 525/60 system and the 625/50 system. When audio sectors are edited, the four-field sequence shall be maintained. Field



AF 0



AF 1



m m+1 m+2 m+3



0 0 1 1



0 1 0 1



For the 525/60 system, the field address AF2 of the audio sync block (bit 6 of byte 3) shall identify a five-field sequence for the number of audio samples in the current field as shown below. When audio sectors are edited, the five-field s equence shall be maintained (see 10.3.6 d)). For the 625/50 system, the field address AF2 of the audio sync block (bit 6 of byte 3) shall be set always to 0. 525/60 system Field



AF 2



n n+1 n+2 n+3 n+4



0 0 0 0 1



625/50 system



Number of audio samples AF 2 801 801 801 801 800



0 0 0 0 0



Number of audio samples 960 960 960 960 960



e) Protection: The identification pattern is protected by an inner code block. f) Randomization: The identification pattern is randomized before being channel coded. The random-
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EDIT GAP POST AMBLE



1C4



AUDIO SECTOR



1C3 1C2 1C1 1C0



IN-TRACK PREAMBLE



1BF



POST AMBLE



VIDEO SECTOR 1



EDIT GAP



SEC=0



POST AMBLE



184



AUDIO SECTOR



183 182 181 180



IN-TRACK PREAMBLE



17F



VIDEO SECTOR 0



TRACK PREAMBLE



100 OFF OFE OFD OFC . . . 003 002 001 000 1FF



OFF OFE OFD OFC . . . . . 003 002 001 000 1FF



SEC=1



EDIT GAP POST AMBLE



EDIT GAP POST AMBLE



IN-TRACK PREAMBLE



100



1C4



AUDIO SECTOR 4



1C3 1C2 1C1 1C0



IN-TRACK PREAMBLE



1BF



EDIT GAP POST AMBLE



184



AUDIO SECTOR



183 182 181 180



IN-TRACK PREAMBLE



17F



NOTE -- Sync block number shown in hexadecimal notation.



Figure 17 -- Sync block number



izing is equivalent to performing the exclusive-OR operation between the serial data stream and the serial stream generated by the polynomial function x8 + x4 + x3 + x2 + 1 (in GF(2))



The first term is the most significant and the first to enter the division computation. The polynomial generator noted above is preset to 15h (525/60 system) or 0Ch (625/50 system) at the first byte of the identification pattern and continues to cycle until the end of the sync block.



6.3.4 Data field This block is used for all video and audio data and the associated error correction data.



a) Length: 1 inner code block. For the 525/60 system, the inner code block contains 95 bytes consisting of two identification pattern bytes, 85 data bytes (outer ECC check bytes are considered data), plus 8 inner ECC check bytes. For the 625/50 system, the inner code block contains 86 bytes consisting of two identification pattern bytes, 76 data bytes (outer ECC check
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c) Interleaving: None.



identification pattern (2 bytes), and fill pattern (4 bytes). The clock run-up sequence varies in length depending on the sector. The remaining elements of the preamble have the same format for all sectors. When a sector is edited, the appropriate preamble, including the run-up sequence, shall be recorded.



d) Protection: Inner ECC code.



6.3.5.1 Track preamble (T)



Type: Reed-Solomon.



The track preamble precedes the first sector of every track. The total length of track preamble is 58 bytes long and contains 50 bytes of run-up pattern ‘‘2Ch’’ which is followed by two bytes of sync pattern, two bytes of identification pattern, and four bytes of fill pattern ‘‘00h."



bytes are considered data), plus 8 inner ECC check bytes. b) Arrangement: See figures 11 and 12.



Galois field: GF(256). Field generator polynomial: x8 + x4 + x3 + x2 + 1, where xi are place keeping variables in GF(2), the binary field.



LSB 0



0



1



1



0



1



Order of use: Left-most term is most significant, ‘‘oldest’’ in time computationally, and first written to tape.



a) Arrangement: See figure 18 (a).



Code generator polynomial in GF(256): G(x) = (x+1)(x+a)(x+a2)(x+a3)(x+a4)(x+a5)(x+a6)(x+a7), where a is given by 02h in GF(256).



c) Run-up pattern: 2Ch.



Check characters: K7, K6, K5, K4, K3, K2, K1, K0 in K7x7 + K6x6 + K5x5 + K4x4 + K3x3 + K2x2 + K1x + K0 obtained as the remainder after dividing x8D(x) by G(x), where D(x) = ID0x86 + ID1x85 + B84x84 + ... + B2x2 + B1x + B0 (525/60 system); 77



76



D(x) = ID0x + ID1x (625/50 system).



75



+ B75x



2



+ ... + B2x + B1x + B0



Polynomial of full code: ID0x94 + ID1x93 + B84x92 + B83x91 + ... + B1x9 + B0x8 + K7x7 + K6x6 + ... + K2x2 + K1x + K0 (525/60 system); ID0x85 + ID1x84 + B75x83 + B72x82 + ... + B1x9 + B0x8 + K7x7 + K6x6 + ... + K2x2 + K1x + K0 (625/50 system). e) Randomization: All data and error correction check characters are randomized before being channel coded. The randomization is equivalent to randomization as defined in 6.3.3 e). 6.3.5 Sector preamble All sectors are preceded by a preamble consisting of a clock run-up sequence, sync pattern (2 bytes),
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0



MSB 0



b) Total length: 58 bytes.



d) Sync pattern: See 6.3.2. e) Identification pattern: See 6.3.3. f) Fill pattern: 00h. g) Protection: None. h) Randomization: Only the identification pattern and fill pattern are randomized before being channel coded. The randomization is equivalent to randomization as defined in 6.3.3 e). 6.3.5.2 In-track preamble (E) An in-track preamble precedes every sector except the first sector of a track. The total length is 28 bytes long and contains 20 bytes of run-up pattern ‘‘2Ch’’ followed by two bytes of sync pattern, two bytes of identification pattern, and four bytes of fill pattern ‘‘00h.’’ a) Arrangement: See figure 18 (b). b) Total length: 28 bytes. c) Run-up pattern: 2Ch. LSB 0



0



1



1



0



1



0



MSB 0
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(a) TRACK PREAMBLE (T) BYTE



O



2C



1 2C



h



2 2C



h



46



3 2C



h



2C



h



47



48



2C



2C



h



h



h



16



17



18



2C



2C



49 2C



50



51



SYNC



52 53



54



55



56



57



ID



OO h



OO h



OO h



OO



22 23



24



25



26



27



ID



OO h



OO h



OO h



OO h



h



h



(b) IN-TRACK PREAMBLE (E) BYTE



O 2C h



1



2



3



2C h



2C h



2C h



2C



h



h



h



19 2C



h



20



21



SYNC



(C) POSTAMBLE (P) BYTE



O



1



2



SYNC



3 ID



Figure 18 -- Sector preamble and postamble Figure 16 - Sector preamble and postamble.



d) Sync pattern: See 6.3.2. e) Identification pattern: See 6.3.3. f) Fill pattern: 00h. g) Protection: None. h) Randomization: Only the identification pattern and fill pattern are randomized before being channel coded. The randomization is equivalent to randomization as defined in 6.3.3 e).



f) Randomization: Only the identification pattern is randomized before being channel coded. The randomization is equivalent to randomization as defined in 6.3.3 (e). 6.4 Edit gaps The space between individual sectors of a track, exclusive of preamble and postamble, is nominally 167 bytes long in the 525/60 system and 144 bytes long in the 625/50 system.



All sectors are followed by a postamble. The total length is four bytes and contains two bytes of sync pattern and two bytes of identification pattern.



The edit gap is used to accommodate timing errors during editing. In an original recording, the edit gap shall contain a pattern 2Ch. During an edit, the edit gap may be partially overwritten with 2Ch code provided that preamble and/or postamble of the adjacent unedited track sectors are not overwritten.



a) Arrangement: See figure 16c.



a) Protection: None.



6.3.6 Sector postamble (P)



b) Total length: 4 bytes.



b) Randomization: None.



c) Sync pattern: See 6.3.2. 6.5 Channel code d) Identification pattern: See 6.3.3. e) Protection: None.



The channel code shall be an 8-14 modulation code which is defined by the following code rules:
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NOTES 1 DSV is an abbreviation for digital sum variation and indicates the integral value which is counted from the beginning of the 8-14 modulated waveform, taking high level as 1 and low level as --1. 2 CDS is an abbreviation for code word digital sum and indicates the DSV of one symbol modulation code. 3 8-bit data entries in tables 4 and 5 are in hexadecimal notation.



Selecting the current 14-bit code, the following steps shall be taken: 1) Select a 14-bit code satisfying the following conditions of (A) and (B) from tables 4 and 5: a) The number of consecutive identical bits at the joint portion with the preceding 14-bit code is two to seven. b) The absolute value of the DSV at the end of the code (called end DSV hereafter) is equal to or less than two. 2) When two or more 14-bit codes are selected at step (1), choose a 14-bit code that gives the smallest absolute value of the end DSV. 3) When two or more 14-bit codes are still chosen in step (2), select a 14-bit code by calculating the DSV for each bit of the code (called bit DSV hereafter), determining the bit DSV the absolute value of which is minimum for each code, and choosing the code with the bit DSV whose minimum absolute value is smallest. 4) When two or more 14-bit codes are further found in step (3), select a 14-bit code by finding the maximum absolute value of the bit DSV of each code, and choosing a code with the bit DSV whose maximum absolute value is equal to or less than six. 5) When two or more codes are still found in step (4), select a 14-bit code satisfying the condition that the number of consecutive identical bits at the joint portion with the preceding 14-bit code is equal to or less than six. 6) When any codes selected at step (4) do not satisfy step (5), or two or more modulation codes satisfy step
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(5), select a 14-bit code satisfying the condition that the number of consecutive identical bits in that code is equal to or less than six. 7) When any codes selected at step (4) do not satisfy step (5) and step (6), or when any codes selected at step (5) do not satisfy step (6), or when two or more codes are further found at step (6), the following two steps shall be taken: a) When the end DSV of the code is --2, select a code of higher priority (corresponding to a smaller number in table 6) according to table 6. Likewise, when the end DSV of the code is +2, select a code of higher priority (corresponding to a smaller number in table 7) according to table 7. b) When two or more codes belonging to the equal highest priority are found in step (a), select all of them temporarily. When the end DSV is zero, select a code satisfying the last six bits except when 111111 or 000000 are in the code. 8) When any codes selected at step (4) do not satisfy steps (5), (6), and (7), or when any codes selected at step (5) do not satisfy step (6) and step (7), or when any codes selected at step (6) do not satisfy step (7), or when two or more codes are further found at step (7), select a code with the bit DSV whose maximum absolute value is smallest. 9) When two or more codes are still found at step (8), select a 14-bit code with the bit DSV whose minimum absolute value appears earliest in the bit string of the code. 10) When two or more codes are further found at step (9), select a 14-bit code whose bit will be reversed earliest after the joint portion with the preceding code. The recorded data rate (for the scanner configuration defined in 5.6) and shortest recorded wavelength are given in table 8, provided for reference only. 6.6 Magnetization 6.6.1 Polarity Reproduction of the tape record shall be without regard to the polarity of the recorded flux on the helical tracks.
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Table 4 -- 4-18 modulation (CDS>0) Class



1(A)



8-bit data



Modulation codes beginning with "0"



CDS



00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D 0E 0F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 30 31 32 33 34 35 36 37 38



01111110000001 01111100110000 01111100011000 01111100001100 01111100000110 01111100000011 01111001110000 01111001100001 01111000111000 01111000110001 01111000011100 01111000011001 01111000001110 01111000000111 01110011110000 01110011100001 01110011001100 01110011000110 01110011000011 01110001111000 01110001110001 01110001100110 01110001100011 01110000111100 01110000111001 01110000110011 01110000011110 01110000001111 01100111110000 01100111100001 01100111001100 01100111000110 01100111000011 01100110011100 01100110011001 01100110001110 01100110000111 01100011111000 01100011110001 01100011100110 01100011100011 01100011001110 01100011000111 01100001111100 01100001111001 01100001110011 01100001100111 01100000111110 01100000011111 01111111001100 01111111000110 01111111000011 01111110011100 01111110011001 01111110001110 01111110000111 01111100111100



0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 4 4 4 4 4 4



Class



1(B)



8-bit data



Modulation codes beginning with "1"



CDS



00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D 0E 0F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 30 31 32 33 34 35 36 37 38



10000001111110 10000011001111 10000011100111 10000011110011 10000011111001 10000011111100 10000110001111 10000110011110 10000111000111 10000111001110 10000111100011 10000111100110 10000111110001 10000111111000 10001100001111 10001100011110 10001100110011 10001100111001 10001100111100 10001110000111 10001110001110 10001110011001 10001110011100 10001111000011 10001111000110 10001111001100 10001111100001 10001111110000 10011000001111 10011000011110 10011000110011 10011000111001 10011000111100 10011001100011 10011001100110 10011001110001 10011001111000 10011100000111 10011100001110 10011100011001 10011100011100 10011100110001 10011100111000 10011110000011 10011110000110 10011110001100 10011110011000 10011111000001 10011111100000 10000011111110 10000110011111 10000111001111 10000111100111 10000111110011 10000111111001 10000111111100 10001100011111



0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 2 2 2 2
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Table 4 (continued) Class



1(A)
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8-bit data 39 3A 3B 3C 3D 3E 3F 40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F 50 51 52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F 60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E 6F 70



Modulation codes beginning with "0" 01111100111001 01111100110011 01111100011110 01111100001111 01111001111100 01111001111001 01111001110011 01111001100111 01111000111110 01111000011111 01110011111100 01110011111001 01110011110011 01110011100111 01110011001111 01110001111110 01110000111111 01100111111100 01100111111001 01100111110011 01100111100111 01100111001111 01100110011111 01100011111110 01111111000001 01111110011000 01111110001100 01111110000110 01111110000011 01111100111000 01111100110001 01111100011100 01111100011001 01111100001110 01111100000111 01111001111000 01111001110001 01111001100110 01111001100011 01111000111100 01111000111001 01111000110011 01111000011110 01111000001111 01110011111000 01110011110001 01110011100110 01110011100011 01110011001110 01110011000111 01110001111100 01110001111001 01110001110011 01110001100111 01110000111110 01110000011111



CDS 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2



Class



1(B)



2(B)



8-bit data 39 3A 3B 3C 3D 3E 3F 40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F 50 51 52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F 60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E 6F 70



Modulation codes beginning with "1" 10001100111110 10001110001111 10001110011110 10001111000111 10001111001110 10001111100011 10001111100110 10001111110001 10001111111000 10011000011111 10011000111110 10011001100111 10011001110011 10011001111001 10011001111100 10011100001111 10011100011110 10011100110011 10011100111001 10011100111100 10011110000111 10011110001110 10011110011001 10011110011100 10011111000011 10011111000110 10011111001100 10011111100001 10011111110000 10001111001111 10001111100111 10001111110011 10011001111110 10011100111110 10011110001111 10011110011110 10011111000111 10011111001110 10011111100011 10011111100110 11000111100111 11000111110011 11000000111111 11000001111110 11000011001111 11000011100111 11000011110011 11000011111001 11000011111100 11000110001111 11000110011110 11000111000111 11000111001110 11000111100011 11000111100110 11000111110001



CDS 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 4 4 4 4 4 4 4 4 4 4 4 4 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2
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Table 4 (continued) Class



1(A)



2(A)



8-bit data 71 72 73 74 75 76 77 78 79 7A 7B 7C 7D 7E 7F 80 81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F 90 91 92 93 94 95 96 97 98 99 9A 9B 9C 9D 9E 9F A0 A1 A2 A3 A4 A5 A6



Modulation codes beginning with "0" 01100111111000 01100111110001 01100111100110 01100111100011 01100111001110 01100111000111 01100110011110 01100110001111 01100011111100 01100011111001 01100011110011 01100011100111 01100011001111 01100001111110 01100000111111 00111111100000 00111111000001 00111110011000 00111110001100 00111110000110 00111110000011 00111100111000 00111100110001 00111100011100 00111100011001 00111100001110 00111100000111 00111001111000 00111001110001 00111001100110 00111001100011 00111000111100 00111000111001 00111000110011 00111000011110 00111000001111 00110011111000 00110011110001 00110011100110 00110011100011 00110011001110 00110011000111 00110001111100 00110001111001 00110001110011 00110001100111 00110000111110 00110000011111 00111111100001 00111111001100 00111111000110 00111111000011 00111110011100 00111110011001



CDS 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 2 2



Class



2(B)



8-bit data 71 72 73 74 75 76 77 78 79 7A 7B 7C 7D 7E 7F 80 81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F 90 91 92 93 94 95 96 97 98 99 9A 9B 9C 9D 9E 9F A0 A1 A2 A3 A4 A5 A6



Modulation codes beginning with "1" 11000111111000 11001100001111 11001100011110 11001100110011 11001100111001 11001100111100 11001110000111 11001110001110 11001110011001 11001110011100 11001111000011 11001111000110 11001111001100 11001111100001 11001111110000 11000000011111 11000000111110 11000001100111 11000001110011 11000001111001 11000001111100 11000011000111 11000011001110 11000011100011 11000011100110 11000011110001 11000011111000 11000110000111 11000110001110 11000110011001 11000110011100 11000111000011 11000111000110 11000111001100 11000111100001 11000111110000 11001100000111 11001100001110 11001100011001 11001100011100 11001100110001 11001100111000 11001110000011 11001110000110 11001110001100 11001110011000 11001111000001 11001111100000 11001100111110 11001110011110 11001111000111 11001111001110 11001111100011 11001111100110



CDS 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 4 4 4 4
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Table 4 (continued) Class



2(A)



3(A)
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8-bit data



Modulation codes beginning with "0"



CDS



A7 A8 A9 AA AB AC AD AE AF B0 B1 B2 B3 B4 B5 B6 B7 B8 B9 BA BB BC BD BE BF C0 C1 C2 C3 C4 C5 C6 C7 C8 C9 CA CB CC CD CE CF D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD



00111110001110 00111110000111 00111100111100 00111100111001 00111100110011 00111100011110 00111100001111 00111001111100 00111001111001 00111001110011 00111001100111 00111000111110 00111000011111 00110011111100 00110011111001 00110011110011 00110011100111 00110011001111 00110001111110 00110000111111 00111111100110 00111111100011 00111111001110 00111111000111 00111110011110 00111110001111 00111100111110 00111100011111 00111001111110 00111000111111 00110011111110 00011111110000 00011111100001 00011111001100 00011111000110 00011111000011 00011110011100 00011110011001 00011110001110 00011110000111 00011100111100 00011100111001 00011100110011 00011100011110 00011100001111 00011001111100 00011001111001 00011001110011 00011001100111 00011000111110 00011000011111 00011111110001 00011111100110 00011111100011 00011111001110



2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 4 4 4 4 4 4 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2



Class



3(B)



4(B)



8-bit data



Modulation codes beginning with "1"



CDS



A7 A8 A9 AA AB AC AD AE AF B0 B1 B2 B3 B4 B5 B6 B7 B8 B9 BA BB BC BD BE BF C0 C1 C2 C3 C4 C5 C6 C7 C8 C9 CA CB CC CD CE CF D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD



11100001111110 11100011100111 11100011110011 11100011111100 11100110011110 11100111000111 11100111001110 11100111100011 11100111100110 11100111111000 11100000011111 11100000111110 11100001100111 11100001110011 11100001111001 11100001111100 11100011000111 11100011001110 11100011100011 11100011100110 11100011110001 11100011111000 11100110000111 11100110001110 11100110011001 11100110011100 11100111000011 11100111000110 11100111001100 11100111100001 11100111110000 11100000001111 11100000011110 11100000110011 11100000111001 11100000111100 11100001100011 11100001100110 11100001110001 11100001111000 11100011000011 11100011000110 11100011001100 11100011100001 11100011110000 11100110000011 11100110000110 11100110001100 11100110011000 11100111000001 11100111100000 11110001111100 11110011111000 11110000001111 11110000011110



4 4 4 4 4 4 4 4 4 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 2 2



ANSI/SMPTE 279M-1996



Table 4 (concluded)



Class



3(A)



4(A)



5(A)



8-bit data



Modulation codes beginning with "0"



CDS



DE DF E0 E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF F0 F1 F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF



00011111000111 00011110011110 00011110001111 00011100111110 00011100011111 00011001111110 00011000111111 00011111110011 00011111100111 00011111001111 00011110011111 00011100111111 00001111111000 00001111110001 00001111100110 00001111100011 00001111001110 00001111000111 00001110011110 00001110001111 00001100111110 00001100011111 00001111111001 00001111110011 00001111100111 00001111001111 00001110011111 00001100111111 00000111111100 00000111111001 00000111110011 00000111100111 00000111001111 00000110011111



2 2 2 2 2 2 2 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 2 2 2 2 2 2 0 0 0 0 0 0



Class



4(B)



5(B)



8-bit data



Modulation codes beginning with "1"



CDS



DE DF E0 E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF F0 F1 F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF



11110000110011 11110000111001 11110000111100 11110001100011 11110001100110 11110001110001 11110001111000 11110011000011 11110011000110 11110011001100 11110011100001 11110011110000 11110000000111 11110000001110 11110000011001 11110000011100 11110000110001 11110000111000 11110001100001 11110001110000 11110011000001 11110011100000 11111000000111 11111000001110 11111000011001 11111000011100 11111000110001 11111000111000 11111001100001 11111001110000 11111000001100 11111000011000 11111000110000 11111001100000



2 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 0 0 0 0 2 2 2 2 2 2 2 2 0 0 0 0
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Table 5 -- 8-14 modulation CDS 
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50 

4 dÃ©c. 2015 - interne du Cloud (+20,6%) et de l'internationalisation (+21,3%). Chiffre d'affaires consolidÃ© en Mâ‚¬. 2014. 2015. Variation. 1er trimestre. 5,77.
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50% -50% - astee 

5 juin 2015 - DROITS D'INSCRIPTION*. (Cocher le tarif .... Attention l'inscription ne sera prise en compte que si le formulaire ci-dessous est complet. Mardi 2 ...
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PACK 50 50 

½ journée canyoning : - maillot de bain. - chaussures fermées. - bouteille d'eau (1L / pers min). - encas type barre de céréales. - pour participants portant des ...
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PACK 50 50 

encas type barre de cÃ©rÃ©ales. - pour participants portant des lunettes : un cordon afin de ... PRIX ET INFORMATIONS : 73 â‚¬ / personnes. 20 personnes minimum.
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50 

4 dÃ©c. 2015 - Logiciels, infrastructures et tÃ©lÃ©phonie en mode Cloud. 1,58. 1,91 ...... Les crÃ©ances clients sont enregistrÃ©es Ã  leur valeur nominale. Le Groupe ...










 


[image: alt]





50 $50 

Cet appareil est conforme aux restrictions prévues pour un appareil numérique de classe B tel que prescrit dans la section 15 des .... première commande.
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Page 1 &: Page 2 50 cm* 100 cm** 50 cm* 50 cm* 50 cm* EN ... 

Elle envoie ensuite ces informations Ã  la montre par signal radio. De son bon ..... les piles, les boitiers fissurÃ©s ou brisÃ©s ou prÃ©sentant des traces de chocs.
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50 kg 

9 mars 2014 - GAVRILOV DOMNIKOV, Michael. CARLINO, Andrea ..... NIEDERDORFER, Michael. KANAEV, Evgueni ..... HAYES, James. DAL ZENNARO ...
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50 AWS 

After each use the tank must be vented and the moisture collected in the tank must be bled. Not bleeding the tank can lead to leakage and may cause a dangerous situation. â€¢ Check that the electric circuit is adequately protected and that it corresp
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Page 1 &: Page 2 50 cm* 100 cm** 50 cm* 50 cm* 50 cm* EN 

Cet appareil est conÃ§u pour un usage de sports et de loisirs. Ce n'est ..... Made in China - Fabricado na China â€“ ä¸å›½ åˆ¶é€  - ÐŸÑ€Ð¾Ð¸Ð·Ð²ÐµÐ´ÐµÐ½Ð¾ Ð² ÐšÐ¸Ñ‚Ð°Ðµ - Ä°mal edildiÄŸi.
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50 Ways 

Section 1. Extended Grapevine, Chasse, Back Rock. 1 â€“ 4. Step right to side. Cross left behind right. Step right to side. Cross left over right. Side Behind Side ...
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50 2yhuylhz 

n )DPLOLDULW\ ZLWK &50 EXVLQHVV. SURFHVVHV n SAP20 R/3 Overview Level 1 n LO150 Sales Order Processing Level 2 n LO110 Customer Service ...
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50$ - billet 

Page 1. THÃ‰Ã‚TRE HECTOR-CHARLAND. PRÃ‰SENTE. ROCH. VOISINE. Mercredi, 30 Janvier. 50$ - billet. DÃ©part - 19h00. Spectacle - 20h00 retour vers - 22h30. Seulement 30 billets disponible, alors reservez aussitot que possible au 514 349-0332.










 


[image: alt]





50 - Yaesu.com 

digital Auto-Notch sont Ã©galement fournis, ainsi que le filtrage FI Notch ... VFO-A et du VFO-B. Lors de l'opÃ©ration en mode menu, des fenÃªtres affichent les ...
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50 - Puritanism 

Hese Irish anciently called Antropophagi, man-eaters: I Have a Tradition among them, Tht when the Devil shewed our Saviour all the Kingdoms of the Earth and ...
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70 $50 

17 mars 2018 - Campaign Details - Dates : March 17th to May 31st, 2018 - Claims must be received no later than 11:59 pm EST on June 30th, 2018. Open to.
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ateliers scientifiques au college 50 manipulations 50 ... AWS 

12 janv. 2018 - This particular Ateliers Scientifiques Au College 50 Manipulations 50 Manipulations Pedagogie Pratique French. Edition PDF start with Introduction, Brief Session till the Index/Glossary page, look at the table of content for additiona
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50 - Scripta Communicatie 

www.sigma.be/fr-be/professional/verkooppunten. Ce bon est valable pour un achat unique, ne peut pas faire l'objet d'un remboursement en valeur et n'est pas ...
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WHITE-RODGERS 756-50 

This control is a dual-function control having a tempera- ture regulating control in series with a high-limit control. The temperature control is a SPDT switch which ...
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70 $50 - Honda Canada 

R. To ensure delivery, please print CLEARLY. ALL information MUST BE completed. FIRST NAME or Business Name: LAST NAME: Mr. Mrs. Ms Business. Yes. No ... Date of Purchase: /. / 2018. Note : All rebate claims MUST be accompanied with a clear copy of t
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20 millions 50 millions 

Le taux de mortalité lié aux accidents ... Source : Organisation Mondiale de la Santé, Rapport de situation sur la sécurité ... AXA Drive est une application mobile.
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Tableau cadets 50 

VDM RSC CHAMPIGNY TEIXEIRA Philippe. VDM SUCY JUDO. LINDENTAL Maxime. PAR JC BOLIVAR. LEROY Alexandre. CHA REIMS JUDO. RIEU Louis.
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50-60Hz + EU plug 

List of common used Power boxes (220V/50-60Hz + EU plug cable) and ACP panels. 1.11.2010. Type of bed. V e rs io n o f th e b e d. F o o t c o n tro ls a n d. /o.
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