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Bit Depth infographic by Mastering The Mix

bit

e bit: JO0O(Binary) 000 10 100@600 : 000 1600 O0O)
eByte:1000(B)=800(b), 0000 OO0 B, 000 OO0 bO OOOO.

A/D converting

4dBu0 OO0ODO O0OO0O 18dB0O O O0OUO0O OO0 OOO0O ODOOO ADODOO ODODO OO
o

oooo od Vpp(peak)
22dBu 27.581673844 Vpp
4dBu 3.47232701Vpp
0dBu 2.19089023Vpp

-100dBu | 0.000021909 Vpp
-122dBu 0.00000174 Vpp
-infinity 0 Vpp
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OVvV(@O)O OO0 -122dBu ~ 22dBu 0 O 0.00000174v~ 27.581673844v

0O 0O 144dBO0 0O OO

O00oooobooboooboboooooboboob oog *o0oo” sooooooboo(moo
-600 OO OO0 OO0 +20000)000,0000 000000000 DOOODOOO. 24-
bitd 144dBO0O0O OODOOO OO “ 00" OO0 OODOOO OO OOO.

U oo oo gy od

Ugbob ob odob od

16

16-bit 0000 0 00 00 00 =2 =65536(5000)
24

24-bit0000 000 00 OO0 =2

=16777216(80 0 0O)
32
32-bit0000 0000000 =2 = 4294967296(100 0 O )

48
A8-hitD0 DD DDOO=2 =2.8147498e+14 (e+x O +10~X0O OOOO.) =
28147598000(14000)

56

e 56-bit 000 =2 =7.2057594e+16(16000)
64

e 64-bit 000 =2 =1.8446744e+19(19000)

gooog oo obo oo

-126
e32-bit00 0000 00 00 00 =1-0%277" —11754944e-38 (000 38000)

| (2_2—23)x2127
e 32-bit00O00O0O0O OO O OO =

dBFS

= 3.4028235e+38 = (3800 0O)

dB full scale

00000000 000000000000 DO 000 000 ((16-bit:96dB, 24-bit:144dB), OO
o0 oo0b0ooob bgb o bbb -Oob0O0 bobo.O0o b0 oo obbob boboOoob
0000 000D FullScaleD ODOODO OO.0000 OO0O0O OO0 -18dBFS(24-bit & above),
-12dBFS(16-bit)d O .

0000 OO0 (Amplitude)D OO0O0O OO0 OO0 -6dBFSO ODO0O,00 OODO.00 0OO 24-
bit(144dB) O, 16-bit(96dB)0, 48-bit(288dB)0 D OO OO OO OO OdBFS, 0000 -6dBFSO O
00 000,000 000 000 000”0000 o000,
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2.1 CODING AND QUANTIZING
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Figure 2.4: Transfer Function for Ideal Unipolar 3-bit DAC
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RESOLUTION VOLTAGE ppm FS % FS dB FS
N N (10V FS)

2-bit 4 25V 250,000 25 =12
4-bit 16 625 mV 62,500 6.25 =24
B6-bit 64 156 mV 15,625 1.56 =36
8-bit 256 39.1 mV 3,906 0.39 - 48
10-bit 1,024 9.77 mV (10 mV) 977 0.098 - 60
12-bit 4,096 2.44 mV 244 0.024 =72
14-bit 16,384 610 pv 61 0.0061 =84
16-bit 65,536 153 pv 15 0.0015 =96
18-bit 262,144 38 pv 4 0.0004 -108
20-bit 1,048,576 | 9.54 uV (10 pV) 1 0.0001 -120
22-bit 4,194,304 2.38 pv 0.24 0.000024 -132
24-bit 16,777,216 596 nv* 0.06 0.000006 -144

*600nV is the Johnson Noise in a 10kHz BW of a 2.2k(] Resistor @ 25°C

Remember: 10-bits and 10V FS yields an LSB of 10mV, 1000ppm, or 0.1%.
All other values may be calculated by powers of 2.

OO0 00O 10v0O OO0 4-bit, 16-bit, 24-bit 000 ADODOO OO OO0 0OOO0,0000 DOOO.

gg:
https://www.analog.com/media/en/training-seminars/design-handbooks/Data-Conversion-Handbook/C

hapter2.pdf

https://en.wikipedia.org/wiki/DBFS

The level of 0 dBFS is assigned to the maximum possible digital level.[2] For example, a signal
that reaches 50% of the maximum level has a level of —6 dBFS, which is 6 dB below full scale.
Conventions differ for root mean square (RMS) measurements, but all Peak measurements
smaller than the maximum are negative levels.

00 0000 Fullscale 0000 OO0 “ 00" 000 0O0OO0O0.000 00O OO0 O
0000 D000 oooo oo.?

9/13


https://wiki.homerecz.com/lib/exe/detail.php/%EC%9D%8C%ED%96%A5/digital/bit_depth/pasted/20220113-011648.png?id=%EC%9D%8C%ED%96%A5%3Adigital%3Apcm%3Abit_depth
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/hardware/converter/adc
https://www.analog.com/media/en/training-seminars/design-handbooks/Data-Conversion-Handbook/Chapter2.pdf
https://www.analog.com/media/en/training-seminars/design-handbooks/Data-Conversion-Handbook/Chapter2.pdf
https://en.wikipedia.org/wiki/DBFS
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/decibel/dbfs
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/level/level
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/decibel/dbfs
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/decibel/decibel
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/level/rms
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/level/peak
https://wiki.homerecz.com/doku.php/%EC%9D%8C%ED%96%A5/level/level
https://wiki.homerecz.com/doku.php/%EC%95%85%EA%B8%B0/synthesizer/waveform

https://wiki.homerecz.com/ 10713 e
0 05km ﬁ 1 : 25000 0.25km
0 L W 1 : 50,000 0.5km
0 2Am m 1 : 100,000 1Km

#AERe] gHAHE= 1ERem T =8 F=L0MHe HEIZ TTLL

DSP 0 [

OO0 DSPOODO OO0 OO0 OO OO OO

—

000,00 000 DSPOO OO,24-bitDSPO OO UADO OOD0OD OO0 OO0O0O OO0 0OOO
I I I I I Y

e TDM:48-bit00 OO OO
e VST:32-bit0000 ,00000 64-bit0DC000 0O0O0O0O OO

e AAX:32-bit0 00O
e UAD 2 :32-bit0 000
e UAD 1:24-bit00O

e TC Powercore : 24-bit O O

e TC System 6000 : 32-bit 0 O 00 O (CPU)
e Waves SoundGrid DSP : 32-bit 0 O O O (CPU)
e Lexicon 960L : 32-bit O O O O (CPU)

DAW

Cubasel LogicOO DAW OO 32-bit0 000 ODOOO OOOODO OOOO OODO OO, 24-bit

U oo uooob obb s bbb oo oo boo boo oo bo.

Single Precision 32-bit floating system calculator

[mstructions: [nput the 32-bit floating binary in the yellow box. The equivalent decimal value will be shown in bolded blus fonts,

shn #-bit exponent |

10 1§1|1|1 il0 |:||1|ui1 1 u-n:u||:|||:t_n a DiDlD!EI 10 |:|||:||uln 0/olo

23-bit mantissa

Equivalent Yaluz of the 32-bit float system:

[(-1)*sign] % 1.mantissa # 2-(exponent -127)

sign mantissa

edponant

Docimal Yalue

=1 LEETE

0.125

-0.2109375
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