CONDENSED TECHNICAL OPERATING SPECIFICATIONS 

The following is a condensed version of the PBS Technical Operating Specifications (TOS) and is to be used as a quick reference guide only. It does not take the place of the full TOS nor does it contain all of the material in the full TOS. Please review the PBS Redbook for complete specs. www.pbs.org/producers
Types of Recording Stock:

Beta SP, D2, DVCPro, DVCam, Mini-DV or Digital Beta.

Tape Condition

1. All tape shall be new tape stock.

2. The Program Master must be new tape stock that has been evaluated.

3. To prevent a stepped pack, the tape shall be rewound in one continuous pass, from the end of the tape (not the end of the program) to the beginning. Some public television engineers also recommend that all new digital tape stock be fast forwarded from beginning to end and then rewound in one continuous pass before editing.

VIDEO SPECIFICATIONS

Video Levels

1. The FM recorder (for 1 inch) and digital recorder shall be set up to conform with a standard alignment tape. 

2. Composite video level shall be 1.0 volt peak-to-peak, sync tip level to reference white (140 IRE units). 

3. Reference color bars shall be a true indication of video, setup, chroma and phase. 

4. Peak chrominance shall not exceed 110 IRE units. 

Blanking

Although the FCC has deregulated blanking, PBS will still enforce the following blanking specifications. 

1. Horizontal blanking shall meet the specifications stated in the RS 170A (10.9 usec ± 0.2 usec), but it will be accepted up to 12.0 usec. 

2. Vertical blanking shall meet the specifications stated in the RS 170A (21 lines), but it will be accepted up to 24 lines. 

3. Material originally produced in aspect ratios other than 4:3 may be delivered in letterbox format with prior approval. 

Video Performance 

1. Signal-to-noise shall not be less than 44 dB for analog and 54 dB for digital. 

2. Differential phase shall not exceed four degrees for analog and two degrees for digital. 

3. Differential gain shall not exceed four percent for analog and two percent for digital. 

4. Transient response shall not exceed one percent K FACTOR. 

5. Moiré and microphonics shall not be visible in the picture. 

Monochrome Programs

While most recordings submitted to PBS will be color throughout, some programs may contain monochrome segments, or are entirely monochrome. All programs will contain the color burst signal during horizontal blanking.

Recorded-in Impairments

1. Headswitching in active video (from small format cassettes) shall be minimized. 

2. Dropouts and scratches recorded into the master or backup from another source are not acceptable. 

3. The use of image manipulation devices, i.e., video switcher, digital video effects, time-compression or expansion image enhancement, time-based correction, etc., may introduce objectionable video or pulse artifacts. Every precaution shall be taken to ensure that these or other artifacts are not evident. 

Letterbox

1. Material originally produced with a picture aspect ratio other then 4:3 may be accepted with prior approval.

2. Except for special effects purposes, the letterbox color shall be black and the pedestal set at 7.5 IRE. Horizontal and vertical letterbox cannot be used simultaneously. 

Character Generator/Graphics

1. The peak luminance level of the video insert signal will not exceed 90 IRE units. 

2. The peak-to-peak chrominance amplitude of the video insert signal shall not exceed 50 IRE units. 

3. The peak luminance plus chrominance level of the video insert signal shall not exceed 120 IRE units. 

4. The edging level (if used) will not be below black level (7.5 IRE units), nor higher than the video insert signal specifications. 

Equipment Specifications
1. All editing must be performed on Betacam SP or digital formats. (Editing on small format cassettes such as High8 is not acceptable). 

a. Non-linear on-line editing systems must meet the PBS audio, video, and blanking specifications.

b. The technical merit of programs edited on non-linear systems may determine PBS’ acceptance of the program.

2. The use of analog, helical scan small formats (i.e., SVHS and Hi 8) for capture of original material in situations where a large format machine is not possible is acceptable. These small format machines shall not be used for budgetary reasons. 

3. First generation small format cassette tape recordings containing original program material must be played back through a time-base corrector and properly adjusted noise reducer and recorded on an acceptable PBS format. The time base corrector must be equipped with velocity and dropout compensators. 

4. Second-generation recording on small format tapes is acceptable for news events occurring within 24 hours of “air time” if it is not practical to transfer the first- generation cassette to 1 inch Type C before editing. 

Audio Specifications

General Specifications

1. The operating level shall be 100 nanowebers per meter. 1kHz which produces a playback level of 0VU. 

2. The reference frequency shall be 400 Hz for monaural. 

3. The amplitude/frequency shall be 400 ±0.2 dB from 50 Hz to 15Hz for analog submissions and ±1.0dB from 20 Hz to 20 kHz for digital submissions. 

4. The signal-to-noise with respect to operating level shall be at least –95dB for digital submissions. 

5. Distortion shall not be greater than 1% for analog submission and 0.1% for digital submissions at Operating Level. 

6. Video cross-talk into program audio shall be inaudible. 

7. Cross-talk between any two channels shall be better that –55dB for analog submissions using Dolby A, and 90dB for digital submissions. 

Stereo Specifications 

1. Inter-channel amplitude error between audio tracks 1 and 2 shall be no greater than ±1.0dB. 

2. Phase error at 10 kHz between tracks 1 and 2 shall be 10 degrees or less. The 10 kHz signal should be recorded 10dB below the Operating Level.

3. Reference frequency shall be 1kHz.

Audio Track Assignments

Stereo or Multi-Channel Audio:
· Track 1: Full Mix Left-channel stereo audio (primary language for multi-lingual programs).

· Track 2: Full Mix Right-channel stereo audio.

· Track 3: Music & sound effects Left or music and sound effects mono mix or silence.

· Track 4: Music & sound effects Right or SAP* or silence.

*SAP – Secondary Audio Program such as:

Descriptive Video Service (DVS) – a narration track for the visually impaired or a Spanish language version of the program.

Synthesized Stereo

Synthesized stereo is not acceptable, except when used for special audio effects.

Time-Code Specifications

1. Time-code will be present and shall be SMPTE 525/60 compensated time and control-code (drop-frame). 

2. Time-code shall begin at the start of the test signal and be continuous until 10 seconds after the end of program material and shall not pass through the 00:00:00:00 time frame. 

3. The first frame of actual program content shall start at 1:00:00:00.

4. Identical time-code shall be on the address track on digital submissions, and on lines 14 and 16 in the vertical interval (VITC) on all submissions.

5. Time-code shall be first generation on the Program Master.

6. Disturbances in the time-code, video, audio or control track of a master or back-up, from beginning of test to 60 seconds after the end of the Program, are not acceptable.
Closed Captioning Specifications

The captioning data stream shall be located on line 21, field 1 in the vertical interval. The level of the data stream pulses shall be 50 IRE with a tolerance of +/- 5%. In no cases shall the data stream extend below the baseline. 

Packaging

Bars and Tone

Sixty-seconds of NTSC color bars, with 400 Hz tone (for mono programs) or with 1kHz tone (for stereo programs) at Operating Level of 0 VU. 

A :20 visual slate. 

The slate must contain the following information:

a. Series or program name and producer.

b. If the program is part of a series, the slate must also include the series subtitle followed by the episode number. The first episode must have the episode #101 on the slate, continuing with #102 for the second episode, etc.

c. Indication of stereo audio.

d. Track utilization for all audio tracks.

e. Special indicators, if applicable, such as reel 1 of 2, or the original aspect ratio if letterboxed. If different versions of your program exist, please clearly identify with version this tape is (i.e. Spanish version with subtitles).

Countdown Clock

a. The countdown clock will start ten (10) seconds before the program. A clock change will indicate the beginning of a second, coinciding with a 400 Hz audio tone. The first 0.2 of each second shall be recorded at reference level and for the remaining 0.8 seconds, it shall be recorded at 12 dB below reference level. 

b. There shall be 1.8 seconds of silent black between the countdown clock and the beginning of the program (silent black shall be taken at 0.2 seconds after the number 2 appears).

Dissolve to 60 seconds of silent black signal and hold for one-second.

At least 100 feet (two minutes) of blank tape.
Labeling

The tape container labels shall include the following:

a. Master or Protection Dub (Backup).

b. Program series title or program title.

c. Episode title and number (if applicable) that matches the slate information.

d. Program length (Hr. Min. Sec.)

e. Stereo, if applicable.

f. SAP (Secondary Audio Program), if applicable.

Program Delivery

A completed technical evaluation form shall be included with the Program Master tape. A copy of the form can be found in the NAPT Production Handbook.

