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A Study on the Performance Improvement

of Television Speaker

Soo-Bang Kim

Department of Electrical and Electronic
Engineering
Graduation school of Industry

Cheju national university

Supervised by professor Yong-Hak Lee

abstract

Today’s high—quality monitoring speakers had originated in the
movie technology which had begun late in 1920's. High
frequency compression driver and horn system had developed in
1930’s and the basic form of which have been used until now.

The high fidelity speaker, developed so much as the monitoring



speaker with high power, confidence and low distortion, can be
designed wusing direct radiation component. The size and
appearance of speakers adopted in the television set must be
restricted, i.e., the site be small and appearance. The speakers of
television which is producted in the internal have very poor
frequency response in the low frequency band(less than 1kHz), in
the high frequency band (more than b5kHz)and in intermediate
frequency band. Therefore the TV viewers can’t hear well sound
of wanted sound band.

In this thesis, we propose the method to improve sound quality
by adjustment signal magnitude response in each frequency band.
We are compared the monitoring speaker response using in sound
recording room with the television speaker response and analyzed
into each other. From the result, we confirmed that the
monitoring speaker response is better than the television speaker
response and obtained better sound than before. Therefore we
obtained the high quality of sounds after considering the
characteristics of the television speaker response and using the

equalizer.
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Table. 3. Feature of the television speaker

A 2P A MODEL Impedance(Q) Mei)%\;rél;sic Di?\l)sris}iﬁns
AA} CN-21G2X 16 5W 105%30m/m
BAF CT-21K3N 16 5W 110%28m/m
CA} DTQ-2970FWS 16 5W 85x35m/m

@ 7| EUYE 23 AW, FOVO-200SD) @ AlFMBC TV #&= 554

ol A A}&=9 Ao Z 2Way System(HF, LF)22 FE5 1 Jom Ade&
e i

o

24 Type : HWlo]2 g &I 7Y

N
o

g &9 45Hz~20kHz  -10dB
56Hz~18kHz -3dB

- Max Music power : 400 W

- Sensitivity : 100dB

- Nominal Impedance : 8 (Q)

- Crossover Frequency : 2,300Hz

- Dimensions(W=*H=D) : 410%580%320mm

5 ZHsT BN St AT FulE e 2k

ol 2% : MKH-416, Sennheizer

A &3 A X (audio mixing unit) : Studer-169, 10CH ¢4 2CH =¥
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<+ 1Im —»

Printer
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Fig. 13. Block diagram of speaker performance
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4. 2LHAmHe Hau|E Au7{9 HAEM

ojdetol A AR FHolA Y HeFHAES flste]l SAYEA2FoR Y W
AbE &5 Fig. 133 o] 2379 FAS AW 1meo AgelA wiol=a
(MKH-416, sennheizer)2 pick-updl®] &4 &% X](audio mixing unit, studer
10 input)ell Azt SHAEFEA WA U= ofdetolA I 2E Off A2l ol
A +4dBmo.2 S ERAEA FHS AL A A (audio  precition

analyzer)oll 1A%ty A9, T, AAgER BAH] Fub SH5

o
re
Ip
N
o

2 29 E(sweep)ste] Zh Aol e Fuhg 549 dME SA 5

1>
o
Ny
L

Aes va, Ao o]H o] A (equalizer) & AT FEIAAE FLI Al
2d FAAMHo R AFs BASTE o]t v, #4& F3ke] 100HzH] vHe

A 542 7IEe® AHEY EYUE A7 e - -23dBE YERal deR)d s

W79 A= 7FA3AF BF -42dBol st el A EA o] dA3| "oz i

D AA 2eud 2979 A

1-1. A%

S0HzoI 4 300HzAbol ol A% 75441 Fabapol thskel wla, 2Ajstgint
NFEOE ASE BUH 2% A DA 47 2aAske] Ase 57

ato] W, BAF A3 Figlde] efxel zrh oA HiE A AA 9
71 el Bt olEetol A&

AHEAl S5 A5 153dBAEE Aol "olde & ¢ len ojdetolAE An

duld 7] 279 Jee 71E BUE

>
i
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Fig. 14 Low frequency sound property of television speaker made in A corp

Table. 4 Low frequency sound response

Frequency(Hz) |v}2-EQ-OFF(dBm)|AA-EQ-OFF(dBm)| AA-EQ-ON(dBm)
100 -29.84 -42.53 -35.85
125 -17.97 -41.53 -28.72
160 -9.36 -37.01 -26.48
200 -7.88 -29.01 -21.66
250 -10.13 -30.45 -25.31
1-2. T

301Hzoll A1 5,000HzAOl o] % 75A 48l Futsrol dia]l 2yy =979k A
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Fig. 15. Intermediate Frequency sound property of television speaker made in A corp.

Table. 5. Intermediate frequency sound response

Frequency(Hz) |P}¥-EQ-OFF(dBm)|AA-EQ-OFF(dBm)| AA-EQ-ON(dBm)
315 -10.14 -24.53 -19.52
400 -4.07 -22.48 -13.39
500 -0.30 -28.13 -21.72
630 -4.12 -24.41 -17.17
300 -2.44 -24.52 -15.40

1k 0.77 -21.96 -14.99
1.25k -2.94 -23.46 -16.21
1.6k 2.24 -19.53 -17.20
2k 6.78 -14.68 -9.17
2,5k 493 -14.16 -10.15
3,15k 478 -16.49 -12.61
4k 6.30 -12.15 -11.87
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Fig. 16. High frequency sound property of television speaker made in A corp.

Table. 6. High frequency sound response

Frequency(Hz) |=}2-EQ-OFF(dBm)|AA}-EQ-OFF(dBm)| AAI-EQ-ON(dBm)
bK 5.81 -12 -6.42
6.3K 6.68 -17.01 -8.53
8K 5.62 -19.26 -10.34
10K 2.80 -14.77 -7.56
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Fig. 17. Low frequency sound property of television speaker made in B corp
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Table. 7. Low frequency sound response

Frequency(Hz) |7} -EQ-OFF(dBm)|BA-EQ-OFF(dBm)| BAF-EQ-ON(dBm)
100 -29.84 -43.01 -41.40
125 -1797 -42.12 -33.83
160 -9.36 -36.68 -21.86
200 -7.88 -32.33 -24.11
250 -10.13 -31.22 -25.63
2-2. T

ArLel F5 A FdE Wl oA BAF REudaTAY FEEAS
ZA% A3 Fig. 183 2ow 75249 Fapao s RUE ~=3979 BAF &
Al FA7] ~9Aete] s SFAste] vla, B3 A dyud 29 A9
TEolMY ATe BUY 2uA Aol viste] 7543 Bt 1868dB oA i
glom olAeto] A S ARgste] 315, 400, 500, 630, 800, 1k, 1.25k, 1.6k, 2k, 2.5k
3.15k 4kHz9] F3}4 A AL +6dBAE H-~E A73 Fo4548 24 49
olAetol A5 ALgal7] MuTh dyud ~uA FHooA e AFo] THAH

# 516dBAE FAHIL AU oW oéetolAe EEAQ 1244 FHseH

EA L& Table. 83 2t}
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Fig. 18. Intermediate frequency sound property of television speaker
made in B corp.

Table. 8. Intermediate frequency sound response

Frequency(Hz) |7F¥-EQ-OFF(dBm) |BAI-EQ-OFF(dBm)|BAI-EQ-ON(dBm)
315 -10.14 -24.85 -19.37
400 -4.07 -23.73 -15.06
500 -0.30 -30.89 -23.60
630 -4.12 -24.18 -16.78
300 -2.44 -23.53 -14.84

1k 0.77 -19.58 -13.43
1.25k -2.94 -15.24 -8.11
1.6k 2.24 -14.83 -12.89
2k 6.78 -11.87 -6.60
2,5k 493 -17.54 -13.56
3,15k 478 -14.61 -10.81
4k 6.30 -11.53 -10.84
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Fig. 19. High frequency sound property of television speaker made in B corp

Table. 9. High frequency sound response

Frequency(Hz) |7}-EQ-OFF(dBm)|BA-EQ-OFF(dBm)| BAH-EQ-ON(dBm)
5K 5.81 -12.79 -6.82
6.3K 6.68 -14.94 -6.45
8K 5.62 -15.51 -6.74
10K 2.80 -21.51 -14.88
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Table. 10 Low frequency sound response
Frequency(Hz) |9} -EQ-OFF(dBm)|CAF-EQ-OFF(dBm)| CAl-EQ-ON(dBm)
100 -29.84 -41.75 -33.68
125 -17.97 -39.63 -24.03
160 -9.36 -33.69 -25.69
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Fig. 21. Intermediate frequency sound property of television speaker

made in C corp.

Table. 11. Intermediate frequency sound response

Frequency (Hz) |"}¥-EQ-OFF(dBm)|CA-EQ-OFF(dBm)|CA-EQ-ON(dBm)
315 -10.14 -21.75 -16.73
400 -4.07 -17.44 -8.95
500 -0.30 -20.48 -13.69
630 -4.12 -20.65 -14.71
800 -2.44 -21.69 -14.05

1k 0.77 -24.38 -16.36
1.25k -2.94 -19.52 -13.43
1.6k 2.24 -14.85 -12.69

2k 6.78 -14.67 -9.01
2,5k 493 -8.51 -3.64
3,15k 478 -3.47 0.66

4k 6.30 -3.23 -3.42
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Fig. 22. High frequency sound property of television speaker made in C corp.
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Table. 12. High frequency sound response

Frequency(Hz) |v}-EQ-OFF(dBm)|CAF-EQ-OFF (dBm)|CAF-EQ-ON(dBm)
5K 5.81 -10.35 -4.42
6.3K 6.68 -12.21 -3.96
8K 5.62 -13.7 -5.44
10K 2.80 -18.41 -11.08
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Table. 12. Comparison table of whole frequency

_g LEVEL(dBm)
TR e 4 =94 | o =97
(o) |wpapasn [ AT A | B
EQ-OFF|[EQ-ON|EQ-OFF |[EQ-ON|EQ-OFF |EQ-ON
100 -29.84 -42.53 -35.8 -43.01 | -41.40 | -41.75 | -33.68
116 -22.31 -41.84 | -31.27 | -42.84 | -36.07 | -40.9 -26.46
135 -13.22 -39.63 -28.1 -40.76 -329 -37.66 | -26.04
158 -9.36 -37.01 | -2648 | -36.68 | -27.86 | -33.69 | -25.69
184 -7.58 -31.42 | -23.69 | -3257 | -25.37 | -32.34 | -24.21
215 -7.18 -28.15 | -21.88 -29.1 -23.22 =27.7 -21.18
250 -10.13 -30.45 | -25.31 | -31.22 | -25.63 -28.6 -23.49
292 -9.99 -28.40 | -27.48 -28.1 -26.99 | -23.45 | -23.94
348 -9.13 -21.7 -1524 | -2251 | -1525| -1853 | -11.56
389 -3.64 -22.14 | -13.08 | -22.79 | -13.92 | -17.49 -8.74
469 -0.47 -2568 | -1887 | 2764 | -21.15 | -1946 | -13.27
545 -2.32 -28.81 | =22.37 | -2991 | -2385 | -21.46 | -15.21
632 -4.12 -2441 | 1717 | -24.78 | -16.78 | -20.65 | -14.71
734 -3.28 -2372 | -16.42 | -24.84 | -1747 | -20.94 | -13.29
852 -0.69 -23.29 | =16.66 | -22.89 [ -1548 | -22.29 | -14.81
990 1.37 719.23.1joEll. 681 e s 737 -9.96 -16.88 | -10.25
1,193 -4.38 -1969 | -13.85 | -1991 | -13.33 | -1661 | -10.11
1,334 -2.02 -15.29 -9.52 -11.64 | -5.21 -1876 | -13.44
1,607 2.24 -1953 | -17.20 | -14.83 | -11.89 | -14.85 | -12.69
1,866 5.77 -9.63 -6.17 -11.88 | -8.79 -11.45 -7.85
2,167 6.83 -9.93 -5.44 -15.12 | -1061 | -11.75 -6.56
2,515 493 14.96 -1045 | -1754 | -13.56 -8.51 -3.64
2,920 4.2 -12.18 -8.88 -15.39 | -12.65 -4.28 -1.06
3,390 6.63 -1544 | -11.83 | -13.81 -10.7 -1.34 1.17
3,936 6.3 -12.15 | -11.87 | -1153 | -10.84 | -3.23 -2.12
4569 6.45 -14.82 | -10.09 | -11.63 -9.22 =717 -5.14
5,000 6.2 -11.77 -9.67 -12.74 | -10.09 | -10.33 -8.92
6,266 6.66 -17.44 -9.36 -18.3 -10.08 | -11.47 -35
7.333 5.68 -18.63 | -10.67 | -14.75 | -6.77 -11.77 -3.68
8,533 5.31 -19.16 | -10.36 | -12.68 | -4.47 -10.62 -2.57
10,000 2.8 -14.77 -7.56 -2151 | 1488 | -1841 | -11.08
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