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샘플링 레이트

Sampling rate, 표본률

아날로그 신호를 디지털 신호로 시간축에 대하여 표본화하는 빈도

왜 44.1kHz인가?

영상 포맷과의 호환성을 고려하여 가청 주파수 20kHz 의 두배인 40kHz 이상1)을 가지면서 비디오 형식인

NTSC와 PAL 동시 호환이 가능한 샘플링 레이트를 CD 표준으로 정했다.

NTSC

수평 주사선 : 525

블랭크 라인 : 35
필드 주파수 : 60Hz
비월 주사율 보정 : 0.5

클럭 동기 계수 : n

https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/analog/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/level/level
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/digital
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/level/level
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/pcm/quantization
https://wiki.homerecz.com/lib/exe/detail.php/%EC%9D%8C%ED%96%A5/digital/sample_rate/pasted/20220113-024645.png?id=%EC%9D%8C%ED%96%A5%3Adigital%3Apcm%3Asampling_rate
https://wiki.homerecz.com/doku.php/acoustics/audible_frequencies
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EB%B0%A9%EC%86%A1%EC%98%81%EC%83%81/ntsc
https://wiki.homerecz.com/doku.php/%EB%B0%A9%EC%86%A1%EC%98%81%EC%83%81/pal
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/media/record/cd
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/level/line_level
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/pcm/wordclock
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PAL

수평 주사선 : 625

블랭크 라인 : 37
필드 주파수 : 50Hz
비월 주사율 보정 : 0.5

클럭 동기 계수 : n

CD 에서 사용했던 16-bit 44.1kHz 는 이러한 이유로, 40kHz 이상, 비디오와 호환될 것, 등의 여러가지

조건을 만족시키며 CD 표준으로 자리 잡았다.

48kHz

Sony가 개발한 DAT(Digital Audio Tape)의 최고 샘플링 레이트가 48kHz 였다.

CD의 디지털 스펙은 16-bit 44.1kHz 이지만, DAT의 스펙은 24-bit 48kHz이었다.

Sony DAT는 A/D 컨버터 회로에 들어가는 안티 앨리어싱 필터로 20Hz 컷오프 프리퀀시로 시작해서

24kHz까지 떨어지는 필터를 채택했고 기기도 거기에 맞춰서 48kHz의 샘플레이트로 작동했다. 이 A/D
컨버터는 기존의 44.1kHz의 샘플레이트로 동작하는 A/D 컨버터보다 음질이 우수했다.2)

https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/level/line_level
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/pcm/wordclock
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/media/record/cd
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/pcm/bit_depth
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/media/record/cd
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/media/record/cd
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/digital
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/pcm/bit_depth
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/pcm/bit_depth
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/converter/adc
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/converter/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/electric_circuit/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/signal_processor/filter
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%95%85%EA%B8%B0/synthesizer/vcf#컷오프_주파수
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/signal_processor/filter
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/converter/adc
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/converter/start
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/converter/adc
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/converter/start
https://wiki.homerecz.com/lib/exe/detail.php/%EC%9D%8C%ED%96%A5/digital/sample_rate/pasted/20220113-024700.png?id=%EC%9D%8C%ED%96%A5%3Adigital%3Apcm%3Asampling_rate
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녹음실에서 믹스를 완료한 후 스테레오 트랙을 받는 용도로 DAT 레코더들이 쓰였고 DAT로 담긴 믹스 완

성본을 마스터링 스튜디오에서 마스터링 과정을 거쳐 마스터 CD로 만들었다.(근데 CD는 44.1kHz 사양

이다. 그래서, 마스터링 스튜디오에서 CD에 담기 위해 샘플레이트 변환작업을 하였다.)

DAT : 24-bit 48kHz → CD : 16-bit 44.1kHz

또한 녹음실에 아주 많이 보급되었던 Alesis의 디지털 멀티 트랙 레코더인 ADAT도 DAT의 사양 그대로

48kHz를 채용했다.

이러한 이유 때문에 48kHz는 한참 동안 녹음실의 표준 샘플링 레이트로 쓰이고 있다.

Sony DAT

https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/studio
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/mixing/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_format/stereo
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/recorder/track
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/recorder/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/mixing/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/mastering/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/studio
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/mastering/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/mastering/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/media/record/cd
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/media/record/cd
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/mastering/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/studio
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/media/record/cd
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/pcm/bit_depth
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/media/record/cd
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/pcm/bit_depth
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/studio
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/digital
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/recorder/track
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/recorder/start
https://wiki.homerecz.com/doku.php/start?do=search&id=start&sf=1&q=adat
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/audio_production/studio
https://wiki.homerecz.com/lib/exe/detail.php/%EC%9D%8C%ED%96%A5/digital/sample_rate/pasted/20220113-024746.png?id=%EC%9D%8C%ED%96%A5%3Adigital%3Apcm%3Asampling_rate
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DAT

1)

나이퀴스트 이론에 의하면, 원래 소리 신호를 복원하려면 그 소리 신호의 주파수의 2배 이상의 샘플링

레이트를 가져야 한다
2)

필터의 기울기가 보다 완만해서 필터회로의 부담이 덜어짐으로 노이즈 플로어나 다이내믹 레인지 성능

이 우수

https://wiki.homerecz.com/lib/exe/detail.php/%EC%9D%8C%ED%96%A5/digital/sample_rate/pasted/20220113-024751.png?id=%EC%9D%8C%ED%96%A5%3Adigital%3Apcm%3Asampling_rate
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/digital/pcm/nyquist-shannon_theorem
https://wiki.homerecz.com/doku.php/acoustics/sound/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/level/level
https://wiki.homerecz.com/doku.php/acoustics/sound/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/level/level
https://wiki.homerecz.com/doku.php/acoustics/sound/frequency/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/signal_processor/filter
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/signal_processor/filter
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/electric_circuit/start
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/specification/self-noise
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