Quality Sample Rate Bits per Mono/ Data Rate Frequency
(KHz) Sample Stereo (if Uncompressed) Band

s} 8 8 Mono 8 KBytes/sec 200-3,400 Hz

AMZ Y 2 11.025 8 Mono 11.0 KBytes/sec

FM #tje  22.050 16 Stereo 83.2 KBytes/sec

CD 44.1 16 Stereo 176.4 KBytes/sec 20-20,000 Hz

DAT 48 16 Stereo 192.0 KBytes/sec  20-20,000 Hz

DVD Audio 192 24 Stereo  1,152.0 KBytes/sec  20-20,000 Hz

sele] =]

e 77 = xEIE x A E x EE(mono=1, stereo=2) x A|7HZ)

1% 4ol &< CD = 44100 (Hz) x 16 (bit) x 2 (stereo) x 60 (%) = 84,672,000 bit =

10,584,000 byte = 10.6 MB
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3 Return-to-Zero(RZ)
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Logic 0 = +0.5 V, Logic 1
Logic 0 = -3.0 V, Logic 1
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Logic 0 = +5.0 V, Logic 1 = +05 V
Logic 0 = 00 V, Logic 1 = -3.0 V
- g Hx 7HE Fkels ghol WekA il dASHA FA HeE FEst
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1) NRZ-1(non-return-to-zero-1) : % H] &7 1
NRZ-I(non-return-to-inverted) : & H] &7 ¥-d
NRZ-M (non-return-to-mark) : & H] &7 n}=
D lo] fiEE wjuich zpsle] WES wbAAI71A, 00] YE HW g2 {4
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3) NRZ-S(non-return-to-space) : H] GE-7] 23 o]
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: NRZ-17} wij
NRZ-L(Level) : ¥°] =0, 5
NRZ-I(Invert on ones) :° 1 ¥ A% 21z W3l 0 &= Fwsl
7V ek, g E o] 2§ % AF&-(de-to-half bit rate)
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Hlo] Z 2} ¢l 79 (bipolar encoding)
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25wl A 2~ <) # 9 (differential Manchester encoding)
+ Als el Wt g dA s
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Received data
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(b) Bit stream

TxC

Lt

Phase (Manchester) encoded
signal, TxD/RxD

Extracted clock, RxC

ALAaE
CEER:

Received data

(c) Bit stream

™ |

Either

|

Differential Manchester-

encoded signal, TxD/RxD { or

Eral=T=lE
LR

—y

Wi TR

—

-
—
-

—
-

Decoded (received) data

:
E
F



(%)
Bit stream lOI}1|J|ID]
NRZ signal i |
|
_l | | Efther
MRZI signal | | ‘ |
| O
(b)
Received bit Bit
stream, RxD | decoder 1
ok PLL |l Receive (hif) egh
CLE D ive (shift) register
3]
Actual transitions ; { l‘ *
Received bit stream, RxD
A X p4 X
I2xCLK ens oman
Cienerated sampling
(clock) pulses, RxC 32 clocks 32 clocks
T T L
(d) Actual transition
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L |._ I_— ..l‘: =3

32 xCLK . e
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—-. NRZ-S (None Return to Zero ? Space)
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