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An apparatus and method that drives a speaker. An audio subsystem includes an amplifier that drives a
speaker, the amplifier having a power-up circuit that generates a power-up voltage signal for controlling an
electric signal used to drive an AC coupled speaker during a power-up period in which the power-up voltage
signal increases from a ground voltage level to a common mode voltage level. The power-up voltage signal
has a positive second derivative during a first sub-period of the power-up period and has a negative second
derivative during a second sub-period of the power-up period. The first sub-period spans at least one-fourth

of the power-up period, and the second sub-period spans at least one-fourth of the power-up period.



1433552

TW 1433552 B
90
e y el
WIAE ST

94
A\ Vet 206 1 i
TR / - i
TRMMATA & AABLN :
R 202
C1 S o 05 )
; ‘ig TEAT |
96 E
\ v )
/204 5
B BT 02 |

% ¥ ¥
o

s

;&«
&
LS
@

(5]

g

i)
'@L\
BN

i

- BHuh
R RERY

* TRHE/E

TR B R B A TR

96- .

#%

200 - -

A

202 -
204 -
206 -

A

98 L] L]
146 + -

- W ER

< B4 TG

avk

T

- BRI
- BB ER
« BT AR

T B

- g% Cl



1433552
‘ PR

A B A1 R A

(AP ERBA -MA  FHNEZEGH  XKEBBQPHEHHALT)

KPHER ) O10L 329
X #3%8 ¢ 7{}7'/}%/ XIPC ## : HoUR 340 (2006.01

— ~ BB EHE L (Px/EX)
BB ERHEERF &
APPARATUS AND METHOD THAT DRIVES A SPEAKER

— PXERABE
| —HEGHEEHEER A Y BHBHERY
@ (204 TRTFL4 EAAMEALATR  BANEL
| GBEATAMANE U EAMECREANEH— R
WZEARARANETRHABHEGHERE > 2ERE
BMARAZERABRBHYE -~ TFTEHNAEAEH % F
BOZERMBARAZTAMA B E —_FHAHRE
FEH_MEHR ZE - FEHRSEZE D ST RMAEY
MESZ— URSZF_TEBHLEBEZVZTREAAEN
HEpZ—  RAEARBAIEBZR T EHNEBENTRYD
@ R EANARTANMEEABEAEERE .
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An apparatus and method that drives a speaker. An audio
subsystem includes an amplifier that drives a speaker, the
amplifier having a power-up circuit that generates a power-up
voltage signal for controlling an electric signal used to drive

an AC coupled speaker during a power-up period in which the
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power-up voltage signal increases from a ground voltage
level to a common mode voltage level. The power-up
voltage signal has a positive second derivative during a first

sub-period of the power-up period and has a negative second

derivative during a second sub-period of the power-up period.

The first sub-period spans at least one-fourth of the power-up
period, and the second sub-period spans at least one-fourth of

the power-up period.
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A—SERP ERFLA40B8EALAN 100ms A E
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.\
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EREM i(t) &9 o (integral)# # 4o F

v(t)=1/2 * o *

HEF > 0<t<Tpowerup/2 A &

v(t) =K + o * Tpowerup * t — 1/2 * o * t

H $ » Tpowerup/2 < t < Tpowerup ° % R &4 4
v(Tpowerup/2) = 1/8 * a * Tpowerup” > Ff B4

K =-1/4 * a * Tpowerup’

P8

v(t) = -1/4 * a * Tpowerup” + o * Tpowerup * t — 1/2 * o
*t2

4B ALERMEBET  ANBESER C 104 1

B HHE 100 LY TRAN 120 AR 120 EH F — 5
122 AR E 345 124> F— 5 122 LA P FH B HE
B(BP P o) MB_HH 124 EA B ¥ BB EH (> -
o) EBRKETEBALETNY AC 2465~ £ &M
DBEERMEFHRBETRANHDERMAAGETHERE - @

% SEALTHRHKBL Tpowerdown A » ARNEESH
HER 100 9 ERGTHIAER 210 Z0BFF £ER
A BHGE —F 212 8 ERARFTHRERD KK A
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BEREBEATRMMBHNL R T2 R R M E (resting
place) > t# > AEBMM L AR FABELEL - C4RT
BRMMHEERES ALY BT RMMA B AKK - £ H
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H4ME R X OB A TH T RMA/E RN KN
EATH A FER  A—2FARY ERMA/ERHN
MAMAEALA TR 94 O BREZEERR(RTHBEA
VCCS)132 @ VCCS 132 4k 4 B & V1» % % VCCS 132
AREL 136 LEHEA 11> mER 11 ANEZEH TR
Vref» BB Vref tmEH b E 3 BATHHE SEAR
2000 A ERMAABIHA TR ARAEZEFERE V]I EF &
TRt :11=beta*V]1- AT RMAEBEA > 11 =-1*beta
@ Vi-E ¥ obetak VCCSI32 a9 % - £ 5B €35 144

2 4% b+ 4 /F % 4 (Up/Down)=R 3% 236 £ VCCS 132> 335
FEATATAMABMAEATAMMBEY -
TR P A iE EA ey B 4% 0 BL A (Activation)3 (£ 7 B
Fim  BMAREANEATERBBOMYL A8 ¥ KA T)
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SW3220 A & % va B Bl SW4 2220 24245 % = B B SW3 220
BIR - mZwmAE R SWA222 Bifd » £ 9 » 43 234 &
A OHD R A X B B B 106 L eyt BB Vref
EEH TR VI @ ANEESR VCCS 132 - & i & 2 106 2
BHBEZRGE NNHEBERA(E 3BT EHE
8 E 3% 144 B E 44 SW2 3L 256 SAETB & — B B SW2
254 o

BL & (start-up)E R R 140 & & B Vref & 2 106 & & /)
09 B R Loareup » A B B (start) ERH A/ ERMMKY E £
T#%94-4E2FTXEClLI46 AR B TR 140 89 TR Liarwp
BB VCCS 13289847 > 4 > A5 2 106 s &
B Vref## K> MmMRBRBEMFEL 136 LA TR 11 8o o

42FXCLI46FE SR EBERR 140 8 E R Liarwp A
B&k B VCCS 132 &9 & - 68 106 9 ER Vref 8 F 7| F
e

Vref= (I *1t)/C,

£ ETARAIESRAFHTAR 140 XA VCCS 132 o
BER-VCCS 132 TR I 24 TR VI RiEL £
by | ER V] 52 106 LY ER Vief 8% - i H &
B VrefZET R Il wEigrmEk TRARTE-FE
Fih 11 E o 34 7 E®#(feedback) » A iBEF > &
VCCS 132 ¢y 3# 2 U A EXCl 146 X W R] ¥ # -

B VCCS 132 & ERaTHIREKXL Y !

I1 = beta * Vref / C = beta * (I1 + 1 startup) *t/C

~beta*I1 *t/C (K. 1)
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Vref = (beta * 11 * t"2) / (2 * C) (F K 2)
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FER Vief Gk BH AL FETXCL 146 LEHHMEHNE

‘ froe e T L&y F H & (square law) i 4 o

A EE TR 144 R H 5 T EF AR K Mux
Selection)238 4 % T £ 240 AEFE ETE Vref LA TF 7R
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ERER rdeltah—B 1 EE - & VDD/2-VDD/4 2k &
GND+delta 7 24 {& B ‘B 18 % 7| (string) % & € /& € /& VDD @
AL FEZHMBTELLILHSE 242-wRE X VDD/A4 >
AERMABHYE 2T TR Vref #£ OV A H¥ k-

@ HEBEHETH 144245 T EHFMNRK 238 UE ST H 240
4% E R Vref A B VDD/4 Bz b th 8 & 242 -

VCCS132#mERI £ FEEClI46H» T
82 106 L&y ER Vref Kk » A2 ER Vrefl B F M
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