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Digital Production Formats — r MPEG-2 Profiles & Levels Chart for Defined "P@L" Combinations
System Display Samples per Total lines Samples per Active lines Scanning Frame Rate Line Rate Interface Sampling Active Bit Total Bit SMPTE Scan SMPTE Serial ATSC M I a n d a
Nomenclature Aspect Ratio total line (S/TL)"  per frame active line (S/AL)  per frame Format (Hz) (kHz) Frequency fs (MHz) Rate (Mbps) Rate (Mbps) Format Standard Interface Standard ~ Table 3 Max Resolution | Max Bit | Max Bit | MaxBit | MaxBit | MaxBit | Max Bit
STV 4fsc 525 43 910 525 768 486 2:1interlace 29.97 15.73 14.32 1119 143.2 244M 259M-A Max Frame Rate | Rate Rate Rate Rate Rate Rate
(2
4fsc 625 43 1135 625 948 576 2:1interlace 25 15.63 17.73 136.5 177.3 EBU 259M-B s . 1920 x 1152 1920 x 1080
— — = High 80 Mbps 100 Mbps | 300 Mbps
601 525 4:3/16:9 858 525 720 486 2:1interlace 29.97 15.73 EX) 209.7 270.0 125M/267M 259M-C 27,31 g 60 fps 60 fps
601 625 4:3/16:9 864 625 720 576 2:1 interlace 25 15.63 13.50 207.4 270.0 EBU 259M-C (" \ g Hi gh 1440 x 1152
601-18MHz 525 16:9 1144 525 960 486 2:1interlace 29.97 15.73 18.00 279.7 360.0 267M 259M-D | | | ? s 2 60 Mbps 60 Mbps | 80 Mbps note 2
: . . YIS mportant Yvnen boing Lonversion Slm 140 60 fps
720x480/59.94/1:1 16:9 858 525 720 483 1:1 progressive 59.94 31.47 27.00 416.9 540.0 *** 293M 294M 28 ‘ S E 720%576 720 %608
720x480/30/1:1 16:9 ? 525 720 ? 1:1 progressive 30 15.75 25M-C 8 & [ = Main X 15Mbps | 15Mbps | 15Mbps | 15Mbps | 20 Mbps | 50 Mbps X
: s 4:3 S 30 fps 30 fps
720x480/29.97/1:1 16:9 ? 525 720 ? 1:1 progressive 29.97 15.73 259M-C 26 - g
HDTV 1280x720/60/1:1 16:9 1650 750 1280 720 1:1 progressive 60 45.00 74.25 1105.9 1485.0 296M 292M 6 é Low 352x288 AM bps 4 Mbps
1280x720/59.94/1:1 16:9 1650 750 1280 720 1:1 progressive 59.94 44,96 74.18 1104.8 1483.5 296M 292M 24 ' ‘ Without AED < 30 fps
1280x720/50/1:1 16:9 1980 750 1280 720 1:1 progressive 50 37.50 74.25 921.6 1485.0 296M * 292M sD4:3 HD 16:9 I ' (Undesirable) Max Chroma Sampling | 4:2:0 4:2:0 4:2:0 4:2:0 4:2:2 4:2:2
1280x720/30/1:1 16:9 3300 750 1280 720 1:1 progressive 30 22.50 74.25 553.0 1485.0 296M * 292M 5 o o GOP Supported l,P ,P,B ,P,B ,P,B ,P,B ,P,B
1280x720/29.97/1:1 16:9 3300 750 1280 720 1:1 progressive 29.97 22.48 74.18 552.4 1483.5 296M * 292M 23 Postage Stam ) . SNR Spatial . o)
1280x720/25/1:1 16:9 3960 750 1280 720 1:1 progressive 25 18.75 74.25 460.8 1485.0 296M * 292M up * DOWN ’ i Simple Main g High
: : : : : : : Scalable | Scalable note 1
1280x720/24/1:1 16:9 4125 750 1280 720 1:1 progressive 24 18.00 74.25 4424 1485.0 296M * 292M 4
1280x720/23.98/1:1 16:9 4125 750 1280 720 1:1 progressive 23.98 17.99 74.19 442.0 1483.8 296M * 292M 2 Full Frame Pillarbox With AFD PROFILES
] . i (Desirable) -
1920x1035/60/2:1 16:9 2200 1125 1920 1035 2:1interlace 30 33.75 74.25 11923 1485.0 260M 292M A measure of Decoder Complexity
1920x1035/59.94/2:1 16:9 2200 1125 1920 1035 2:1 interlace 29.97 33.72 7418 1191.1 1483.5 260M 292M ()
1920x1080/60/1:1 16:9 2200 1125 1920 1080 1:1 progressive 60 67.50 148.50 2488.3 2970.0 274M With AFD, original image information is Full Frame Note 1: 4:2:2 Profile is suitable for TV production requirements.
1920x1080/59.94/1:1 169 2200 1125 1920 1080 1:1 progressive 59.94 67.43 148.35 2485.8 2967.0 274M maintained throughout the whole conversion Note 2: 422P @ ML has increased lines / frame to include some lines from VBI
T : : : : ) : : processes for optimal viewing area.
1920x1080/50/1:1 16:9 2640 1125 1920 1080 1:1 progressive 50 56.25 148.50 2073.6 2970.0 274M \ HD 16:9
1920x1080/50/1:1 (1250) 16:9 2376 1250 1920 1080 1:1 progressive 50 62.50 148.50 2073.6 2970.0 295M
1920x1080/60/2:1 16:9 2200 1125 1920 1080 2:1interlace 30 33.75 74.25 1244.2 1485.0 274M 292M 3 With AFD M PEG_4 P art 10 A\/C (H )64 / A\/O PrOfileS & LQVQ'S Ch art for 3 || " P@|_" (_Om bm ations
1920x1080/59.94/2:1 16:9 2200 125 1920 1080 2:1interlace 2997 3372 7418 12429 1483.5 274M 292M 21 sD4:3 (Desirable)
1920x1080/50/2:1 16:9 2640 1125 1920 1080 2:1 interlace 25 28.13 74.25 1036.8 1485.0 274M 292M Max Resolution Max Bit Max Bit Max Bit Max Bit Max Bit Max Bit Max Bit
1920x1080/50/2:1(1250)  16:9 2376 1250 1920 1080 2:1interlace 25 31.25 74.25 1036.8 1485.0 295M 292M Full Frame Max Frame Rate Rate Rate Rate Rate Rate Rate Rate
1920x1080/30/1:1 16:9 2200 1125 1920 1080 1:1 progressive 30 33.75 74.25 1244.2 1485.0 274M 292M ) b 2k x 1k / 4k x 2k
- 5.1 240 Mbps 240 Mbps 240 Mbps 300 Mbps 720 Mbps 960 Mbps 960 Mbps
1920x1080/29.97/1:1 16:9 2200 1125 1920 1080 1:1 progressive 29.97 33.72 74.18 1242.9 1483.5 274M 292M 20 ' ‘ 120 fps / 30 fps
1920x1080/25/1:1 16:9 2640 1125 1920 1080 1:1 progressive 25 28.13 74.25 1036.8 1485.0 274M 292M i
pogTe 16:9 Letterbox 000 000 “l','t2°‘?tﬁr D 5 2kxTk 135Mbps | 135Mbps | 135Mbps | 168.75Mbps | 405Mbps | 540Mbps | 540 Mbps
1920x1080/24/1:1 16:9 2750 1125 1920 1080 1:1 progressive 24 27.00 74.25 995.3 1485.0 274M 292M 1 ‘ ‘ (Undesirable) 72 fps
1920%1080/23.98/1:1 16:9 2750 1125 1920 1080 1:1 progressive 23.98 26.98 74.19 994.5 1483.8 274M 292M 19 1920 x 1080p
4.2 50 Mbps 50 Mbps 50 Mbps 62.5 Mbps 150 Mbps 200 Mbps 200 Mbps
1920x1080/30(sF) 16:9 2200 1125 1920 1080 1:1 Segmented 30 33.75 74.25 1244.2 1485.0 274M ** 292M 2 Postage Stamp 60p (60 fps)
1920x1080/29.97(sF) 16:9 2200 1125 1920 1080 1:1 Segmented 29.97 33.72 74.18 1242.9 1483.5 274M ** 292M 20 ) Shown here are only some of the possible cases of format conversions. Other cases exist with different results. 41 HD 720p / 1(_)80i 50 Mbps 50 Mbps 50 Mbps 625Mbps | 150 Mbps 200 Mbps 200 Mbps
1920x1080/25(sF) 16:9 2640 1125 1920 1080 1:1 Segmented 25 28.13 74.25 1036.8 1485.0 274M ** 292M e 60p / 30i
1920x1080/24(sF) 16:9 2750 1125 1920 1080 1:1 Segmented 24 27.00 74.25 995.3 1485.0 274M ** 292M 1 A g F D P A ( A |: D) HD 720p / 1080i
4 . 20 Mbps 20 Mbps 20 Mbps 25 Mbps 60 Mbps 80 Mbps 80 Mbps
1920x1080/23.98(sF) 16:9 2750 1125 1920 1080 1:1 Segmented 23.98 26.98 74.19 994.5 1483.8 274M ** 292M 19 Ct | Ve O rm at eS C rl pt | O n HD 60p / 30i P P P P P P P
. 1280 x 720
. AFD . . AFD . . X /2Up
b Noies.These formats are proposed to be added to SMPTE 296M CODES Orlgmal it i CODES Orlgmal coded frame (1) 32 60p (60 fpS) 2 MbpS 2 MbpS 2 MbpS B MbpS o0 MbpS i MbpS i MbpS
2
** These formats are proposed to be added to SMPTE 274M Notes: Notes: g 3.1 1280 7f20p 14 MbpS 14 MbpS 14 MbpS 17.25 MbpS ) MbpS 56 MbpS 56 MbpS
é ) ¥ Although the total data rate of 720x480/1:1 is 540 Mbps the actual interface may be any one of: - Code 0000 indicates that information is unavailable, therefore video - Code 0000 indicates that information is unavailable, therefore video E ) ;;)p (30/ ps)
- Single Link At 1.485 Gb d i i i i i i 525/625
SD Form atS H D Form a’[S . S::glz L::kAt - Mbp:); ;r;:s::; ) 0000  Undefined eq:npnlgnt Zh(:u,l,q mter':)r;: active format the same as coded frame 0000 Undefined fgmzmterlllt'shou!:l |bnlterpret active format the same as coded frame unless § E 3 300/ 25 10 Mbps 10 Mbps 10 Mbps 12.5 Mbps 30 Mbps 40 Mbps 40 Mbps
VANC VANCY Dual Link At 270 Mbps unless “bar data” is available. ar data” is available. . R
Digitized VBI - Single 4:2:0 Link at 360 Mbps - May not be suppo.rted wo.rIdW|de. - May not be suppo.rted wo.rIdW|de. g " SD525/625 Tl i - - e e -
Captions ‘ AFD ‘ VITC ‘ VITS ‘ XDS ‘ User CE;SJ(?IIBS SAAI;BTpEr?#mR/T(% Dolby Metadata D(-l}jf?::z d t Refers to Y sampling frequency for component formats and overall sampling frequency for composite formats - Should be used with caution. - Should be used with caution. s ’ 15 fpS P P P P P P P
L i T Refers to Y sampli i i s i i
pling frequency except 4fsc formats where it refers to composite samples 32
o N \_ _J CCOIRHEcred (00 c e g 2.1 HHI; (;8/02257& 4 Mbps 4 Mbps 4 Mbps 5 Mbps 12 Mbps 16 Mbps 16 Mbps
= —— = A E
< Active Picture S Active Picture Notes: CIF 352 x 288
= =, 720H x 486V (60Hz) = 1920H x 1080V 16:9image Notes: _ ~Fora 16:9 frame, AFD code 0010 2 30 fps 2 Mbps 2 Mbps 2 Mbps 2.5 Mbps 6 Mbps 8 Mbps 8 Mbps
T 3 E 720H x 576V (50Hz) - 1280H x 720V e ~ 0010  attopof - May not be supported worldwide. | | 0010 ;f'cgo:::?,z:eme resulted in the same image as AFD CIF 352% 283
= 30 : . frame - Should be used with caution. code 1000, therefore code 1000 is 13 30f 768 kbps 768 kbps 768 kbps 960 kbps 2.3 Mbps 3.07 Mbps | 3.07 Mbps
3 VGG rsamples Television & Film Aspect Ratio Formats prefered adnginsuh s e
=z Interleaved ‘ 12) 0 fr):s 384kbps | 384kbps | 384kbps | 480kbps | 1.15Mbps | 1.54Mbps | 1.54Mbps
‘ . Notes: CIF/QCIF
14:9image Notes: 149 image. same -For a 16:9 frame, AFD code 0011 1.1 7.5fps/30fps 192 kbps 192 kbps 192 kbps 240 kbps 576 kbps 768 kbps 768 kbps
VANC-C 0011  attopof - May not be supported worldwide. 0011 ) g8 resulted in the same image as AFD
. . as coded frame . QCIF 176 x 144
_ frame - Should be used with caution. code 1011, therefore code 1011 is 1b 128 kbps 128 kbps 128 kbps 160 kbps 384 kbps 512 kbps 512 kbps
preferred coding in such case. 15 fps
— 1.78 156  1.33
- 235 185 1.66 QCIF 176 x 144
5 16:9 14:9 4:3 1 64 kbps 64 kbps 64 kbps 80 kbps 192 kbps 256 kbps 256 kbps
- W h at G O eS W h e re - z 23 Active Picture (169 149 (49 Notes: Notes: 15 fps P P P P P P P
. = E° 1920H x 1080V greater - Bar data should always be - Bar data should always be Max Chroma Samplin 4:2:0 4:2:0 4:2:0 4:2:0 4:2:0 4:2:2 4:4:4
Metadata location for ; 1280H x 720V than 16:9 associated with AFD code 0100 Greater than 16:9 associated with AFD code 0100 to GOP Su (F))rteg | p LP B IPBSLSP | IPBSISP | 1PBS.SP|1PBSILSP | IPBSILSP
HD & SD formats 5 2 0100 image to signal the exact size of letterbox | | 0100 image centered signal the exact size of letterbox PP I -~ B B e e e
= centeredin bars i frame bats Max Sample Bit Depth 8 bits 8 bits 8 bits 8 bits 10 bits 10 bits 12 bits
(= .
Cb/Cr 3 . . . . .
I frame ex:image area =2.35 - May not be supported worldwide. ex: image area = 2,35 - May not be supported worldwide. . . . High 10 High 4:2:2 | High 4:4:4
Samples Interleaved 43 reference frame - Should be used with caution. - Should be used with caution. Baseline ST el (Hi10P) (Hi422P) (Hi444P)
. ) N y 0101  Reserved 0101  Reserved FRExt Profiles (Fidelity Range Extensions)
0110  Reserved 0110  Reserved
PROFILES
0111  Reserved 0111  Reserved
A measure of Decoder Complexity
r ) Full frame
image Full frame image
D o« | S |: 1000 sameas 1000 same as coded
fal Mt { coded frame C ion Standards - F C ; Ch
Igital S10rdge Formdts i ompression Standards - Features Comparison Chart
. . . Essential Video Bit ~ Recorded Video Bit . . . .
I[=)orrir|ant tion Interface Standard Media Size / Type Sampling Format ISTa;anImg el X'de? St?n:lp(lbeit ) Rate (Mbps) Rate (Mbps) Compression Type Ic\p&rorxlmiats Rati # Audio Tracks audul) i?n:liz{;t ) '::\rUd'o S:m?mg File Format MPEG-2 Video MPEG-4-Part 10 AVC SMPTEVC-1
esignatio ote RERIRES note 1-2 note 1 ompression Ratio SRR equency Note: H.264 / AVC Based on Windows Media 9
. . 4:3 image - For a 4:3 frame, AFD code 1001 . - 4x4 Spatial .
D1 SMPTE 259M-C 19mm/Tape 4:2:2 720x486 or 576 8 bits 172 Mbps 172 MBps none 4 16-20 48 : - 0 -
P P P 1001  centeredin resulted in the same image as AFD | | 1001 ::‘e?\;emr:?iein frame Intra Prediction None: MB Encoded - 16x16 Spatial Freque.ncy Domain
DV |EEE-1394 1/4" Tape 4:1:1(525/60) 720x486 8 bits 125 Mbps 25 MBps DCT i-frame 5:1 2 16 48 frame code 1000, therefore code 1000 is i -1_PCM Ee e
ferred coding in such case. »
4:2:0(625/50) 720x576 4 12 48 pre _ _
‘ ‘ - Frame F.rame F‘rame
DVCAM IEEE-1394 1/4"[Tape 4:1:1(525/60) 720x486 8 bits 125 Mbps 25 MBps DCT i-frame 5:1 2 16 48 Picture Coding Type Field - Field - Field
9. . y . - Picture AFF - Progressive
4:2:0(625/50) 720x576 2/4 16-12 48-32 Note: - Picture AFF MB AFF Picture AFF
: ) " . . 0, . 16:9 image - Allimage area is protected, a: Note: - -
DVCPro 50 IEEE-1394, SMPTE 259M-C 1/4"Tape 4:2:2 720x486 or 576 8 bits 168 Mbps 50 MBps DCT i-frame 3.3:1 4 16 48 1010 centeredin e A e 1010 : rGa; Lmage full et 16x16 16x16
D7:DVCPro IEEE-1394, SMPTE 259M-C 1/4"[Tape 4:1:1 (525/60) 720x486 8 bits 125 Mbps 25 Mbps DCT i-frame 5:1 2 16 48 frame and only letterbox format can be therefore cropping is not allowed. . . -16x8, 8x16 - 16x8, 8x16
d Motion Compensation | - 16x16
4:1:1(625/50) 720x576 L Block Size _16x8. 816 -8x8 - 8x8
DODigital-S  IEEE-1394, SMPTE259M-C  1/2"/Tape 4222 : 8 bits 168 Mbps 50 Mbps DCT i-frame 3.3:1 2 16 48 - j";‘ 4x8 ; 2"2 ix8
- 4x - 4x
Betacam SX SMPTE 259M-C 1/2"Tape 4:2:2 720x486 or 576 8 bits 176 Mbps 18 Mbps MPEG-2 4:2:2P@ML  10:1 4 16 48 Eull Pel Eull el
Digital Betacam  SMPTE 259M-C 1/2"Tape 4:2:2 720x486 or 576 10 bits 219 Mbps 95 Mbps DCT 2.3:1 4 16-20 48 1011 ::n?t;::lg:s 1011 14:9 image Mo;ion.\{ector ) IIiIUIIIfZEII - Half Pel - Half Pel
: recision - Half Pe
IMX SMPTE 259M 1/2"/Tape 4:2:2 720x486 or 576 8 bits 168 Mbps 50 Mbps MPEG-24:2:2P@ML - 8/4 16-24 48 i centered in frame - Quarter Pel - Quarter Pel
XDCAM IEEE-1394, SMPTE 259-, 120mm dia./Disc 4:1:1(525/60i) 720x486 8 bits 125 Mbps 25 Mbps DV 51 4 16 48 MXF @ - Single Reference @
Ethernet 42:0 (625/500) 720x576 P Frame Feature Single Reference _ Multiple Reference Single Reference
422 . 168 Mb 50/40/30 Mb MPEG-24:2:2P@ML  variabl 8/4 16-24 48 1100 Reserved 1100 Reserved e :
i o L vanavte / B Frame Feature - 1 Reference Each Way 1 RleferlencefEach Wey - Single Reference
DVCPro HD IEEE-1394, SMPTE 259M-C  1/4"/Tape 4:2:2 - 8 bits 670 Mbps 100 Mbps D(Ti-frame 6.7:1 8 16 48 Note: - Multiple Reference
D5 HD SMPTE 259M-C, 292M 1/2"Tape 4222 19201080 10 bits 1244 Mbps 276 Mbps DCT 45:1 4 20 48 4:3 image - Visual information outside 4:3 image with o .. In-Loop Filters “None - De-Blocking - De-Blocking
with shoot - Visual information outside - Overlap Transform
HDCAM SMPTE 259M-C, 292M 1/2"/Tape 3:1:1 1440x1080 8 bits 994 Mbps 140 Mbps DCT 7.1:1 4 20 48 I Drotect protected area may be cropped 1101 shoot & protect e e
. : with minimum impact for the 14:9 center .. . . . - CAVLC .
HDCAM-SR SMPTE 259M-C, 292M 1/2"Tape 422 1920x1080 10 bits 1244 Mbps 440 Mbps MPEG-4 Studio 271 12 24 48 14:9 center siewer minimum impact for the viewer Entropy Coding -VIC ~ CABAC - Adaptive VLC
Profile
- 4x4 Integer DCT
444 1495 Mbps &1 Transform -8x8 D(T ) gxg :n:eger gg - 8x4, 4x8 Integer DCT
HDV |EEE-1394 1/4"Tape 4:2:0 1440x1080 (HD2) 8 bits 560 Mbps 25Mbps (1080)  MPEG-2MP@H1440 - ) 16 48 16 image Note: Note: - OXG Integer -8x8 Integer DCT
12805720 (HD1) o 19 Mbps (7206) with shoot - Visual information outside 16:9 image with Visual information outside SO
X s s - - )
P P P 1110 &protect pr.otect-eq area may be cropped 1110  shoot & protect G e R _ Quantization Scaling - Quantization Scaling ange Reduction .
Infinity SMPTE 259M, 292M, USB2.0, ~ lomega disc, 4:1:1(525/60i) 720x486 8 bits 125 Mbps 25 Mbps DV - 8 - - MXF 149 center with minimum impact for the 14:9 center OO Other Matrices Matrices - In-Stream Post Processing
IEEE-1394, Ethernet CompactFlash 4:2:0 (625/50i) 720x576 ’ viewer P Control
4:2:2 (SD/HD) = 10 bits = JPEG 2000 scalable \ Y
XDCAM-HD IEEE-1394, SMPTE 292M, 120mm dia./Disc 4:2:0 1440 x 1080 8 bits 560 Mbps 35/25/18 Mbps MPEG-2 MP@HL variable 2/4 16 48 MXF Note:
Ethernet 16:9 image r ‘ A . . . . Note: . . All registered trademarks are property of their respective owners.
" - Visual information outside 16:9 image with T . ; M d -|_ h | | . . R . . .
11 ;‘vg:lost:(c):)t O @ protected area may be cropped 1111 shoot & protect \'I)I::tzlcltr;?::leztlrz: ;;zs:::pped et | ra n a e C n O O g | eS n C . The information contained in this chart is intended for informative purposes only.
- - . . . . . _ 4:3 center k ‘ V\fith minimum impact for the 4:3 center minimum impact for the viewer ’I ’I 4 ’I 7 72 Your feedback on this chart is appreciated, so feel free to contact us for suggestions or to
note 1: Not all vendors provide the information contained in these fields. Quoted values are approximated and are based on researches from unofficial industry sources. Some differences may exist. viewer . . . report any errors that might appear .
note 2: Refers to the data presented to the compression encoder. . Contact information: digitalposter@miranda.com
Based on proposed SMPTE ###M-1 standard. Changes may occur until adoption of standard. 2006 d
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