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Design of an S/PDIF 7.1-Channel Digital Amplifier
for Home Theater Speakers
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In general, analog amplifiers for 5.1 or more channels have been used to configure home theater systems.
In order to make high-performance systems, it is desirable to process andio signals in digital technigues in
consideration of output and efficiency of speakers. Especially we need 7.7-channel system to separate audio
signals efficiently. In this paper. we implemented the architecture of S/PDIIF 7.1-channel digital amplifier
for home theater systems. The amplificr shows good performance with less loss of original sounds because
of both strong characteristics against noises and dircct processing of input data.
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Fig. 1. System architecture of 5.1-channel speaker.
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Fig. 2. Systam architecture of 6.1-channel speaker.
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Fig. 6. PWM processor block diagram.

SDI 12, SDI 34, SDI 56, 12)1 SDI 782 S84 &
7 AdY &Z 0|2 XY 3 4137 Al2jde oY
gt} o) AFEL DSD (Direct Stream Digital) oA}
LRCKI®2} BLCKIS) 5715 950 WolEql 3o 2+ A
g2 24 v]EZ 9E9] Channel Mapping 2204
Ad W2 A5 FeRic) 22la o|@elo| Ao} A
gt B-2-& A& A DDX (Direct Digital Amplification)
EEo)u} Serial Data Out BFL AR 28 43S
ZTch poXY fAE AT AeE 2R F355}
9l 7l5e BB

2.4, L/C 29EA TE

PWM Processoro]A] HRE AldE= Agoag A
AAG 5317} HsiAle nggorg FEo| Y3}
o} Wz HA ASE FETIN 288 &t} olm
29€ A n3vjo|t) o] LT o] 29 9l
Helolt}, wepAj L/C 29-as HEE ARt 7H3F
s o]e]o] BT 93 AA AAA LaHE 3k
ATE AGeid, (39 7S L/C B2 e 22
& YER Qi

R(load)

OutputB L T
a8 7. L/C HE =
Fig. 7. L/C filter architecture.




191 BRREBIIX| WR26N M5 (2007)

HI. ¥ 2t

= =20 ek g ERofE AdAE 9igt
S/PDIF 7.1 22 ¢Jx|& oditl= [3f 1)&} Zo| 43t &
2 Aes 7 Uk

MY AFeolM Az B8 vehlis S/N )
= 75dB Hrp g3, F nEu Y52 vpehdi= THD
{(Tolal Harmonic Distortion)%. 0.5% o|a}o|c}.

U T}l LS (IW / 20Hz—20KHz)olA]
ohgE o=, /2o TXE ¢, Te)w Fae oy
g gz AT o F2HE =7F 39 AlEvIERI
TESCOoA &% Az} [19 8, 9, 10]3} 2t

s

Ap
dB "ma‘A} ER T i AU E 2+, i Pl
O3 8. OfdZ 1 Himo| M5 [ ZSH|
Fig. 8. S/N ratio of analog amp.
Ap
a8 b LI L :
J8 9. JIE CX|g HIo] MS rf ZSH|
Fig. 9. S/N ratio of present digital amp.
Ap

o
o
an 7 [ 200 Hon E3 N Ak TS

I8 10, Teist YO MS ) ZhSH|
Fig. 10. S/N ratio of realized digital amp.

E 1. 7.1 AR CINE BT $ 45
Tab. 1. Performance of 7.1-channel digital amp.
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5. Frequency Response Hz = 20 ~ 20K
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