Understanding HD & 3G-SDI Video

EYE DIGITAL SIGNAL TIMING

EYE DIAGRAM
tThe g[ye dlagr(.’alm |:tshcc;nst_rll_Jcte;q bly oxerlgytungi porltlr:ﬂs_ 02 tfhe gamgLedt_datab s;lrveam t\tljvntlldt_anougth _date: amp_lltude ;g mtwpo[rt]ant be_calésr(]e_ cr)]f f|ts relation to n0|set,_ and betl:_au;c._e tht:e ot Y’ R-Y' B-Y'. COMMONLY USED FOR ANALOG COMPONENT ANALOG VIDEQ
rans! !ons pI’O.UCE? e amlllar isplay. A unit interval ( )IS erinea as _e_ ime between two aajacent signa recel\_/e‘r estimates the requirea nign-frequency compensa |9n (equalization) asg onthe ERIT 1125/60/2-1 750/60/1:1 525/59.04/2-1, 625/50/21, 1250/50/2:1
transitions, which is the reciprocal of clock frequency. Ul is 3.7 ns for digital component 525 / 625 (SMPTE  remaining half-clock-frequency energy as the signal arrives. Incorrect amplitude at the v 02126 R + 07152 G £ 0.0722 B 0299 R + 0587 G + 0114 B
259M), 673.4 ps for digitql high-Qefinition (SMPT!E 292) .and 336.7_ps for SG—SQI serial digital (SMPTE 424M) slending.end pould result in an incorrept equaliza.tion applied at the receiving end, thus causing Digital video synchronization is provided by End of Active Video (EAV) and Start of Active Video (SAV) sequences which start with a R-Y' 0.7874 R - 0.7152 G' - 0.0722 B' 0701 R - 0587 G - 0114 B'
as shown in Table 1. A serial receiver determines if the signal is “high” or “low” in the center of each eye, and  signal distortions. Overshoot of the rising and falling edge should not exceed 10% of the waveform unique three word pattern: 3FF,, (all bits in the word set to 1), 000y, (all 0's), 000}, (all 0's), followed by a fourth “XYZ” word whose B-Y |-02126R -0.7152G + 09278 B" | -0.299 R’ - 0.587 G + 0.886 B' HORIZONTAL LINE TIMING . - . - .
detects the serial data. As noise and jitter in the signal increase through the transmission channel, the best  for SDI (Serial Digital Interface) formats. Overshoot could be the result of incorrect rise time, but is format is described in Table 5. This diagram represents the HD horizontal line and shows the relative timing intervals for the horizontal blanking interval and active
decision point is in the center of the eye, although some receivers select a point at a fixed time after each  more likely caused by impedance discontinuities or poor return loss at the receiving or sending Y', P'B, P'R ANALOG COMPONENT line. The relative positions of EAV and SAV in comparison to the analog horizontal line are shown. Note the analog HD timing reference
transition point. Any effect which closes the eye may reduce the usefulness of the received signal. terminations. The rise and fall times determined between the 20% and 80% points shall be no greater Bit Number 9(MSB) 8|7 ]6]5]4[83]2 1 0(LSB) Format | 1125/60/2:1 1920x1080 (SMPTE 274M) 525/59.94/2:1 (SMPTE 125), point Oy is measured at the 50% point of the positive rising edge of the tri-level sync. Table 10 shows the relative timing intervals for a
than 135 ps and shall not differ by more than 50 ps for 3G_SD|, shall be no greater than 270 ps, and not In HD, both the luma and chroma Function Fixed(1) F |V [H]P3[P2]|P1]|P0O Fixed(0) Fixed(0) (SMPTE 240M) 1280x720 (SMPTE 296M) 625/50/2:1 (ITU-R BT.601), Variety of formats.
SMPTE standard 424M (3G-SDI), 292 (High Definition HD) and 259M (Standard Definition SD) defines a range  differ by more than 100 ps for HD and shall be no less than 0.4ns, no greater than 1.50 ns, and shall not signals have an EAV and SAV sequence Table 5, Format of EAV/SAV “XYZ” word - e B — ;22590429/31;é‘;g:%iﬂ-i%@
of specifications for the physical layer for the eye diagram. The DC offset is defined by the mid-amplitude point  differ by more than 0.5 ns for SD as summarized in Table 2. Incorrect rise time could cause signal distortions that is multiplexed to form a twenty-bit 5 R Ezé sl = /(1_0572'2)] (B‘_Y,*) ' o 4(BﬁY;) el
of the signal and should be 0.0 V 0.5 V. The amplitude of the signal is specified as 800 mV =10%. Signal  such as ringing and overshoot; or, if too slow, could reduce the time available for sampling within the eye. word. The wide variety of HD formats : e : : = e <4 c P>
. Word | 9(MSB) | 8 7 6 5 4 3 2 1 0(LSB) Pr (R'-Y")/1.576 [0.5/(1-0.2126)](R'-Y") 0.713(R"-Y") E
have additional code words added to 0 Tnotes T 6 T3 T2 T3 T2 X 0 RO RO Ref. White < > 2
Code words LNO = o | E t
: _ _ l Maintaining a digital system within these the EAV sequence. Co LNT | NotB8 | R(©O) | RO) | RQ) | L0 | L9 | L8 L7 RO) | RO Y', C'B, C'R, SCALED AND OFFSET FOR DIGITAL QUANTIZATION N
Uit nterval Riso/Fal Time Orshoot + v of Ampliude  SPECHfiCations  guarantees  reliable and LN (Table 6) indicate the current | 72, "6 o itriution of tine number words in high-definition formats Format | 19201080 (SWPTE 274M) 525/50.94/2:1 (SMPTE 125), -
) HD 3G-SDI SD HD 3G-SDI AN o of Amp - o C line number of the HD format, while 1 (TU-
transmission of tms S|gna| D|g|ta| ? 1280x720 (SMPTE 296M) 625/50/2:1 (|TU R BT601),
(259M) (292) (424M) (259M) (292) (424m) ; ¥ . CRO and CR1 (Table 7) represent a 1 (ITU- 700 my -
t Il k tsid th p Word | 9 (MSB) 8 7 6 5 4 3 2 1 0 (LSB) 1250/50/2:1 (ITU-R BT.709)
3.7ns 673.4ps 336.7ps Shall be no less | Shall be no greater| Shall be no greater systems  will work outsiae IS : . ‘ ‘ : : ;
than 0.4ns,no | than 270psand | than 135ps and specification, but will fail at some point. It cyclic redundancy code (CRC) of each YcrRo | NotB8 | cRcs | crc7| cree [ cres | crca | crea | crc2 | cret | crco Y' 0.2126 R' + 0.7152 G' + 0.0722B' | 0.299R' + 0.587 G' + 0.114 B
Table 1. T than shall not differ by | shall not differ by 0.8 Volts Jitter 20% to 80% is difficult to’ determine the failure point, So HD line. These code words are added to YCR1 | NotB8 |CRC17] CRC16| CRC15[CRG14 | CRC13| CRC12| CRC11] CRC10 | CRCY C'b 0.5389 (B'-Y') + 350 mV 0.564 (B'-Y') + 350 mV Ou O
1.50ns, and shall| more than 100ps | more than 50ps +10% 0.2 UL p-p Risetime g — o ’ both the luma and chroma components CCRO | NotB8 | CRC8 | CRC7[ CRC6 | CRC5 | CRC4 | CRC3 | CRC2 | CRC1 | CRCO c'r 0.6350 (R'-Y') +350 mV 0.713 (R"-Y') + 350 mV 300 my
o = it is critical to maintain the health of the v
not differby more physical Iayer to prevent the system from after EAV. CCR1 Not B8 | CRC17 | CRC16] CRC15]|CRC14 | CRC13| CRC12 | CRC11| CRC10 CRC9 Table 8, Luma and chroma video components Bla"ki"gf !
than 0.5ns J falling off the digital oliff Table 7, Bit distribution of words making up luma and chroma CRCs in high-definition formats The tables show the equations for converting R'G'B' to luma and color difference components. Level .300 ,,.VI
Table 2. ’
P | Unit _| @Et—> —>
. . Interval 1T A D
B —— Eye Waveform z The 3G-SDI eye diagram is < < >
. . N L | Ll
T . displayed on the WFM8300 with B ¢
option PHY and shows a 3G-SDI
signal connected on a short cable o n on feVewiom The WFMB300 PHY option jitter display > _ 3 BFE AR T > _
from the TG700 using the HD3G7 o oau can be used to show jitter variations i i a @
to generate a color bar signal. based on the line or field. In this case, Luma signal amplitude range i . E-87) aT
Amplitude cursors can be used timing jitter across two fields has been
to measure the amplitude of selected with a 10 Hz high pass filter being O i e s
£ o 5 the signal that should be within used. The jitter display shows a Temomy 1020 BFC 114111 1100 Jreservedvaiies
Approx Cable o . q
WL 2 O +10% of 800 mV (720 mv measurement of 0.31U1 (0.10ns) that is stil
1 m to 880 mV). Timing cursors ithi ificati
can be used t)o measu?e the jitter \éVIthlndﬂF: Specflflcfhtlon (,)f 1'|0 U:' Furﬂ;ﬁr Peak 700.0mV 940 3AC 1110101100- o e e cccm s --11101011 EB 235
f the sianal. For simplicitv a iitt A a I,On g 2 Bl (,mg . B System Nomenclature Samples | Active Frame Scanning Luma Samples Luma Total
Dz el nn s iples el transmission path could cause equipment to — per Lines Rate (Hz) | Format Sampling per Samples | Lines
bar measurement is made giving a fall of the edge of the digital “cliff.” By Voltage  Decimal Hex 10-bit Binary 8-bit Binary Hex Decimal Active per Frequency Active per Total | per
3 Eye ; ol direct readout of jitter. The PHY viewing the jitter display in two field mode it Line Frame (M;z) Line I(_iine Frame
1080p 59.94 WFM i i . . m T} YPbPr s/Div s/Div 1
S Telaronx option also allows automatic is easier to see jitter variation across each Black  00mV 64 040 0001000000 « o eedl o oo 00010000 10 16 e — Bus/b S/ : : (am
measurement readouts of the video field. T -- Tokiromx | i Tokaronix 1920x1080/60/1:1 1920 1080 60.00 Progressive 148.500 447 44T | 441 | 1487 | 280T | 1920T 22001 | 1125
physical layer parameters either in the SDI Status display or when the Eye display is in full mode. When V Gain: x10.00 Jitterl HPE 10 Hz — Timing 1920x1080/59.94/1:1 1920 1080 59.94 Progressive 148.352 adl 47 adl 148T 2801 1920T 22001 1125
a . . . . 3 ms/Div . Ly . . . . i
making these measurements, a short piece of high-quality cable should be used between the device-under- I Ercluded aoTmV 8 008 000000 O T esorveavaes . _ ... 00000000 00 00 The paraded waveform display shows a standard definition 625i 50 Hz Here, a paraded waveform display shows a HD 720p 59.94 Hz serial 1920x1080/50/1:1 1920 | 1080 50.00 Progressive | 148500 | 484T | 44T | 44T | 148T | 7207 | 1920T | 2640T | 1125
test and the measurement instrument. A non stressing signal should be generated from the device such as  Jizerirs HRkteenhaS i serial digital signal with a 100 percent color bars signal. Note the digital signal with a 100 percent color bars signal applied to the input. This 1920x1080/60/2:1 1920 1080 30.00 2:1 Interlace | 74.250 AT 44T | 44T | 1487 | 280T | 19201 22007 | 1125
75% or 100% color bars. differences between this waveform and the HD waveform (shown to the format uses colorimetry based on the specifications of ITU-R BT.709 and 1920x1080/59.94/2:1 1920 1080 29.97 21 Interlace | 74.176 adl 44T | 44T | 148T | 280T | 1920T 22007 1125
Using the FlexVu display of the WFM8300 the right). The different equations used for 525/625 compared to HD give is defined by equations in Table 8. The amplitude of the luma signal and 1920x1080/50/2:1 1920 1080 25.00 21 Interlace | 74.250 484T | 44T | 44T | 148T | 720T | 1920T 2640T | 1125
instrument can be configured to show a variety of rise to the amplitude changes with each of the component signals as color difference signals are different than for typical SD signals. The 1920x1080/30/1:1 1920 1080 30.00 Progressive 74.250 adl 44T | 44T | 148T | 280T | 1920T 2200T 1125
B —— The WFM8300 can also be used physical layer parameters at a glance. In this case Chroma sianal amolitude range described in Table 8. green-to-magenta transition of the luma signal is significantly different. 1920x1080/29.97/1:1 | 1920 1080 29.97 Progressive 74.176 adl 44T | 44T | 148T | 280T | 1920T 2200T | 1125
g p 9 1920x1080/25/1:1 1920 1080 25.00 Progressive 74.250 484T 447 447 148T 720T 1920T 2640T 1125
Gotms 00Ul 9 TGP @ U ) 2 0 e multiple eye and jitter displays are shown with 1920x1080/24/1:1 1920 1080 24.00 P i 74.250 504T | 44T | 44T | 148T | s30T | 19207 27507 | 1125
isplayNiiptioNEOpHonSHiS Timing and Alignment filters selected. The top two 1920X1080/23 981 | 1920 | 1080 | 2398 ngress!ve 74176 594T | 44T | 44T | 148T | 830T | 19200 | 27501 | 1125
installed. Similar measurement tiles have the timing (10Hz) filter selected and the Brelded e e Tresenaataives "7 77T TR 208 1920X1080/30}3F ' 1920 | 1080 30.00 pmgr?s - 74250 4T 44T | 44T | 148T | 280T | 1920T 2200 | 1125
iy mpitude: characterlstcs are sed for bofh imi i i St il LU E s 1920X1080/29 97/1:1SF | 1920 1080 29.97 ng. SF 74.176 447 447 447 148T 280T 1920T 2200T 1125
Susime SD and HD. This HD-SDI signal rge STy | oo e T (100kHz for HD and 3G-SDI). In this case the signal is - e : 8. -
s being sent over a short cable | S e M within the specifcation of SMPTE 424M with less Posiive SEOOMY %60 90D 1111000000 - -o- - oo R0 210 toovdosorsrish | to0 [ vow0 | 2600 | poaSF | 7asso | awar | e | e | vaer | 7a0r | deeor | aehor | iz
R o0 fun of approximately 19 meters. IR et [ e Vol Decimal Hex 10-bit B 1920X1080/23 98/1SF | 1920 1080 23.98 ng. SF 74176 504T | 44T | 44T | 148T | 830T | 1920T 2750T | 1125
bo s The longer the length of cable 0.2UI of alignment jitter for the 3G-SDI signal. The oran Teeme T TR 1280X720/60/1. 1 . 1280 720 50.00 ng. i 74.250 70T 40T | 40T | 2207 370T | 1280T 1650T 750
?pm‘ﬁ::‘l”:: oy 1 e amplltudq of the signal wil pseudo color display of the waveform traces felps Black 0.0mv 512 200 1000000000 10000000 80 128 1280X720/59 9;1/1-1 1280 720 59.94 ngress!ve 74.176 70T 40T 40T 220T 370T 1280T 1650T 750
Level (HD): 760 mY decrease as in this case. Note to identify those parts of the trace that are 1280’(720/50'/1_1 : a0 2000 ngressf"e i35 oo oo T oo T aa0T s 70
also how the longer length of oceurring more frequently. Infinite persistence 8-bit Binary Hex Decimal 1280X720/30/1:1 1280 720 30'00 ngress!ve 74'250 1720T | 40T | 40T | 220T 2020T | 1280T 3300T 750
cable affects the frequency ———— e mode has been turned on in tile one to show the 1280X72()/29 97 1280 | 720 20.97 ngress!ve 74176 17207 | 40T | 40T | 220T | 2020T | 1280T | 33001 | 750
response of the signal and . = maximum variation of the eye pattern. Infinite Negative -350.0mV 064 040 000100 0000 = - - = - - 00010000 10 16 a — ' fogressive .
: i DI et 1/ Foo. PoPD PPP 9 1280x720/25/1:1 1280 720 25.00 Progressive 74.250 2380T | 40T 40T 2207 2680T | 1280T 3960T 750
Jitterl HPF 10 Hz — Timing produces an increase to rise |kt ‘ Tekdronjx | 2% I L 0, persistence mode can be enabled from the : : — :
Sl  2nd fall time of the transitions. S — 1280x720/24/1:1 1280 720 24.00 Progressive 74.250 2545T | 40T | 40T | 220T | 2845T | 1280T 41257 | 750
Tektronix PPP PPEP ' -397.7mV 003 003 000000 0011— @ @ ues 1280x720/23.98/1:1 1280 720 23.98 Progressive 74.176 2545T 40T 40T 220T 2845T 1280T 4125T 750
2 Excluded -400.0mV 000 000 0000000000—============="="" 00000000 00 00 ) Mag: x50.0 ; Mag: 3500 625/50/2:-1 (BT.601) 720 576 25.00 21 Interlace | 13.500 = = = = = 7207 864T 625
60 ns/Div 60 ns/Div
. e 525/59.94/2:1 (BT.601) 720 486 29.97 2:1 Interlace 13.500 -- - -- -- -- 7207 858T 525
An eye display in field mode shows the DC Toldronx e 625/50/1-1 720 576 50 Progressive | 27.000 - -- -- B - 7207 864T 625
‘ nfinite Persistence ffset inserted into the signal path by th ine diqi - i -bi . . o - 525/59.94/1:1 720 483 50.94 Progressive 27.000 - - - - - 7207 858T 525
i initi for th ot gD?eCh:(?k eI(iield0 tegts gi iaﬁa WEX/IBSGOO The SD and HD formats define digital values that represent their analog amplitudes for both 8-bit and On the waveform monitor, select PASS EAV-SAV to view the values on the The HD SAV pulse is simpler than the HD EAV pulse, containing only the g
measurement of jlttlel’. SMPTE 424M, 292 and 259M defines a set of frequency limits based on this s checkfielt? Nota i o eprsistence valueg of 3FFy (10—_b|t), 3FEy, (10-bit), 3FDy, (1 0—b|t),_3F h (1 0—]E)|t), 000y, (1Qf—fb|t), h ( - it), h ringing on the display when passed through the digital to analog filters. contain EAV and SAV sequences.
recommended prgcthg. Ampte 550 my e turned-on o e vie\?vin iross (10-hit), 003y, (_10—b|t) are also excluded. The dynamic range of the color difference signal is greater The luma (Y') channel is selected on the waveform monitor and is
;1 = H(:Z =X:mlng J|tte"r Iowler band edge for SD . : litches within the displa g than the luma signal. positioned to show the HD EAV pulse. This pulse contains the sequence B
8.=1 kHz = Alignment jitter lower band edge for e g Y- 3FF},, 000;,, 000y, XYZ, LNO, LN1, YCRO, YCRT. ] Kl
3 = 100 kHz = Alignment jitter lower band edge for HD & 3G-SDI R el Cuprt . <+——— PROGRESSIVE SYSTEM, FRAME >
f4 > 1/10 the clock rate = Upper band edge : . |
Ea The “XYZ” word is a ten-bit word with the two least significant bits set to zero, 1 : ) - L"Jazss‘:o ;e—ee—oe—oTcTcTco—e:SS-e — LIl AL _ss_c —+
Jitter is defined as the variation of a digital signal’s significant instants (such as transition points) from their ‘ il allowing translation to and from an eight-bit system. Bits of the “XYZ” word have ot o 55 éé é ’% é ;E' é é éé é é é é é g é é éé é : a2 §§ ég és é é éi
ideal positions in time. Jitter can cause the recovered clock and the data to become momentarily misaligned the following functions: S A L R e R R L R L AR LR LR N R 1222
. . A a o a a A i as irs as
in time. Data may be misinterpreted (latched at the wrong time) if this misalignment becomes great enough. « Bit 9 — (Fixed bit) always fixed at 1 Line of T2 3 4 5 6 7 8 Line of Line of
_ rame rame
S ) T L . . L SMPTE274M 1121 1122... 1125 M 42 43 1121 1122.. 1125
Timing jitter is defined as the variation in time of the significant instances (such as zero crossings) of a digital e « Bit 8 — (F-bit) always 0 in a progressive scan system; 0 for field one and
signal relative to a jitter-free clock above some low frequency typically 10 Hz). It is preferable to use the 10807 5994 1 for field two in an interlaced or segmented frame system. SMPTE296M 745 746.. 750 25 26 27.. 745 T46.. 750
original reference clock, but it is not usually available, so a heavily averaged oscillator in the measurement IS _
instrument can be used (Table 3) « Bit 7 — (V-bit) 1 in vertical blanking interval; 0 during active video lines r SEGMENTED FRAME SYSTEW, FIRST SEGMENT [ 7]
: ST R ST : | 4= INTERLACED SYSTEM, FIRST FIELD >
. . . . ) e o ) e Bit 6 — (H-bit) 1 indicates the End of Active Video (EAV) sequence; [ |
Alignment jitter, or relative jitter, is defined as the variation in time of the significant instants (such as zero P ( ) e \f (EAV) seq Ld \ 5)|
crossings) of a digital signal relative to a hypothetical clock recovered from the signal itself. This recovered 0 indicates the Start of Active Video (SAV) sequence T T P T N R
clock W?II track ingthe Si gnaI uptoitsu ery([:)lock recovery bandwidth, typically 1 I?Hz to 106 kHz. Measured The SDI Check Field (also known as a "pathological — transmission system handling the signal. The other Bits 5, 4, 3, 2 — (Protection bit: ide a limited tion of the dat 3 g é é é ‘é é ; é é é g é é é é é é é é éé ; g é% Eg g% é‘ é é é é é é
alignment jitter includeg thospe termspgbove this fre ueync Ali nm;anytp'i’rtery shows si naI-to-iatch clock signal”) is a full-feld test signal and therefore must be  part of the signal is designed to check phase-locked N Itsh ’F V ; d_H( brf FeAon BIS)provide e rtorcorrection o e ¢tz | PR e
tin?in marJ in degradation (Table 4) quency. Alg J g performed out-of-service. It is specified to have a loop performance with an occasional signal inthe kv, an s Y e — R st 1 2 3 4 s s 1 8. st Last 563
g marg g ’ maximum amount of low-frequency energy, gfter cons.is.ting of 20 0’s followed by 20 1’§.This provides « Bits 1, 0 (Fixed bits) set to 0 to have identical word values in 10-bit or 7 . — D Field Field Field
scrambling, in two separate parts of the field. a minimum number of zero crossings for clock 8-bit systems : . : SMPTE274M 1123 1124 1125 noH 2. S0 51 s
Timing Jitter (10 Hz ™ Statistically, this low-frequency energy occurs about  extraction. This part of the test signal may appear at ; N ) SMPTE240M 1120 1121...1125 4 41 42.. 557 558.. 562
e ( JD TR ce Der fyr’ me. On (r]n nynt thgy lizer test  the bottom fthp icture disol : H ):j p[; ; Data mode has been selected on the WFM7120 waveform monitor. The waveform monitor is set up to show the simpler SAV data from the
0dB [eueesy 3 airtds | chile, Wls GUiloiEis tils ElEeEisss s Luiieiisplan GRSy el The luma signal is displayed on the left side and the data structure of the same sianal. The “XYZ” word is 200... This is broken down into F=0. V=0
0201 (740ps) | 1.0 20Ul : - operates by generating a sequence of 19 0's followed ~ with luma set to 1105, and both chroma channels ianal i : - i : gnar. e > . : 1 SEGMENTED FRAME SYSTEM, SECOND SEGMENT
(673.4 ps @ 673.4 ps @ o by 21 (or 19 1's followed bv one 0. Thi bout set to 200.. If the SDl-check field fails To b SDI signal is shown on the right. In this case, a 1080i 59.94 Hz signal has & H=0, indicating Field 1, Active Video, and SAV, as shown in Table 9. Pl | .
1.485 Gb/s) 2.97 Gb/s Timing Jiter ya(or191’s followed by one 0). This occurs about ~ set to 200y, & SllFE=dS el EE W 10 been applied to the instrument and positioned so the hexadecimal values 1o <« INTERLACED SYSTEM, SECOND FIELD >
(674 ps @ (674 ps @ once per field as the scrambler attains the required  transmitted successfully then tearing of the of the EAV signal are displayed. bl |
1.4835 Gb/s) 2.967 Gb/s) starting condition, and when it occurs it will persist for  picture will be observed on a display. - — :SS— AAAAAA At
the full line and terminate with the EAV packet. This £ 2223 232/23 2323232323323 2322328 28 283 23z223=2
1ELID & Sequence produces a h|gh DC Compponent that I% g g S g s g g 2 g £ g g E g g g 2 g EE E g E g E% Eg Eg g E g E S
i i 1y : 1125(1080), 750(720), 525 & 625 FORMAT, “XYZ” WORDS Last First Last
A stresses the analog capabilities of the equipment and SAv | EAV ARRE Last 564 565 566 567 568 569 570.. 582 firat past
Alignment Jitter vas Field | 525Line | 625Line | 1080p Line | 1080iLine | 1035iLine | 720pLine | (hex) | (hex) | |9 |F [V [H[3]2]|1]0 |10 SwPTEZ7aM 00 se1 ss2 563 685 s 585 1123 1128 1125
SD HD 3G-SDI SDI CHECK FIELD Active Video 1 20-263 23-310 42-1121 21-560 41-557 26-745 200, 110]0[(0f0]j0]J0Of0Of0]0
0.2U1 (740 ps) @[ 0.2U1 (135 ps) @ [ 0.3UI (101 ps) 274, | [1]ofo |1 [1]1]of1]o]0 SMPTE 240M 557 558.. 562 563 602 603 604.. 1120 1121..1125
i i 1BIT
1 kHz 100 kHz @ 100 kHz M andpass G, =x + xt +1 VT wem Field Blanking | 1 419 122 1-41 1-20 1-40 125 2AC, 1{o[1[o[1Jo[1[1]0]0
Maximum Gy =x+1 H_ 264-265 | 311-312 [ 1122-1125 | 561-563 558-563 746-750 208, [ |1 o1 ]1]o]1]1]o]o]o0
ngfgr;()j g@.zm Ercoser |, Active Video 2 283-525 | 336-623 |- 584-1123 [ 603-1120 - 31C, 1]1]ofofo]1]1][1]o]o0 VERTICAL TIMING
100 kHz L - T — CO A | pe—T —— > — e e = Het, ] ] ‘13 3) ] ? (1) 8 8 g The digital vertical timing interval for the HD formats SMPTE 240M (1920x1035i), SMPTE 274M (1920x1080) and SMPTE
T " - - - - - - . . . . . .
T stoe Froquency R — AL i 296M (1280x720) is shown above. Both progressive and interlaced vertical intervals are shown for comparison. The values
able 4. 266-282 313-335 564-583 564-602 3C4, | |11 |1 [1[0f0fO]1]0]0O . . . .
: of the F, V & H hits are indicated appropriately for each SAV and EAV value throughout the vertical interval. The complete
Table 9, Format of “XYZ” word for various HD and SD standards p « 3 A A (1 n .
calculation of these values as “XYZ” words is given in binary and hexadecimal in Table 9.
ANSI/SMPTE 125M - Television — Component Video Signal 4:2:2 — Bit-Parallel Digital Interface SMPTE 344M - Television (Archived) — 540 Mb/s Serial Digital Interface ITU-R BT.470  Conventional television systems ITU-R BT. 1365 24-Bit digital audio format as ancillary data signals in HDTV serial interfaces SMPTE RP160 — Three-Channel Parallel Analog Component High-Definition Video Interface SMPTE RP198 — Bit-Serial Digital Checkfield for Use in High-Definition Interfaces
ANSI/SMPTE 170M - Television — Composite Analog Video Signal — NTSC for Studio Applications SMPTE 346M - Television (Archived) — Time Division Multiplexing Video Signals and Generic Data over High Definition Television Interfaces ITU-R BT.601  Studio encoding parameters of digital television for standard 4:3 and wide-screen 16:9 aspect ratios ITU-R BT. 1366 Transmission of time code and control code in the ancillary data space of a digital television stream according to ITU-R BT.656, SMPTE RP165 — Error Detection Checkwords and Status Flags for Use in Bit-Serial Digital Interfaces for Television SMPTE RP199 — Mapping of Pictures in Wide-Screen (16:9) Scanning Structure to Retain Original Aspect Ratio of the Work
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ANSI/SMPTE 259M - Television — 10-Bit 4:2:2 Component and 4fsc NTSC Composite Digital Signals — Serial Digital Interface SMPTE 424M - Television — 3G-SDI Signal/Data Serial Interface ITU-R BT.709  Parameter values for the HDTV standards for production and international programme exchange to wide-screen 16:9 broadcasting SMPTE RP175 — (Archived) Digital Interface for 4:4:4:4 Component Video Signals (Dual Link) SMPTE RP219 — High Definition, Standard Definition Compatible Color Bar Signal
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ANSI/SMPTE 305M — Television — Serial Data Transport Interface (SDTI) SMPTE 2036-1 — Ultra High Definition Television — Image Values for Program
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