
KEC SEMICONDUCTOR 
TECHNICAL DATA 

22W BTL DUAL AUDIO POWEH AMPLlFIEH 

The thermal resistance f3.i -'1' KIA6210All package 
CPP-17(Compact Power Package 17pin), designed for low 
thermal resistance, has high eHiciency of heat radiation. 
The temperature rise of chip can be reduced, and the 
influence from the degradation of the features due to the 
temperature rise at the high output can also be reduced. 
This stereo audio power IC, designed for car audio use, 
has two built-in channels to reduce the characteristic 
diIIerence between Land H channels. 
In addition, the functions of stand-by and muting, and 
a variety of protection circuits are involved. 

KIA6210AH 
BIPOLAR LINEAR Th'TEGRATED CIRCUIT 

B o 

DIM MILLIMETERS 

A 36.0±O.2 

B 5.0±O.3 

c 14.0±O.2 

D 1.2±O.1 

d O.55±O.1 

HI 10.0±O.3 

H2 17.0±O.3 

5.0±O.3 ~ FEATUlms: 
Low Thermal Resislance. 
: e j-T=1.5°C/W (Infinile heal sink) 

TIigh Power. 
: POCTO )=22W(Typ.)/channcl 

(Vcc=14.4V, f=lkIIz, TTID=lO%, RL=4~2) 
: Pocr(2)=19W(Typ.)/channcl 

(Vcc=13.2V, f=lkIIz, TTID=lO%, RL=4~2) 
T ,ow DislorLion. 

: TTID=0.04%(Typ.) 
(Vcc=13.2V, f=lkIIz, Pocr=lW, RL=4~2, Gv=50dB) 

Low \Joise. 
: V No=0.30m VTffi,(Typ.) 

(Vcc=13.2V, RL=4~2, Gv=50dB, Rg=0~2, BW=2OTIz-20kIIz) 
Buill-in sland-by funclion. 

(Wilh @ pin sel al low, power is Lurned 0[<'[<'.) 

Buill -in mu ling funclion. 
(Wilh CD pin sel al low, ISB=l~A(Typ.) power IS Lurned 0[<'[<'.) 

: VCVTuLe)=lV(Typ.) 
Buill -in various prolecLion circuiLs 

ProlecLion circuiLs : Thermal shul down, over vollage, OUT--->Vcc shorL, 
OUT-G\JD shorL and OUT-OUT shorL. 

OperaLing supply vollage : Vcc=9-1tiV. 
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I 
M 2.575 TYP. 

PI 2.0 

P2 2.0 

3.9+0.2/-0 

30.0±O.2 

0.4+0.1/ -0.05 

CPP-17 
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KIA6210AH 

MAXIMUM ItATINGS (Ta=25°C) 

CTIA RACTERTSTTC SYNfROL RATT\JC U\JTT 

Peak Supply VolLage (O.2sec) Vee surge 50 V 

DC Supply VolLage Vee DC 25 V 

Opera Ling Supply VolLage Vee opr 1ti V 

OuLpuL CurrenL (Peak) Io(Peak) 9 A 

Power DissipaLion PD 50 W 

Opera Ling Tempera Lure ToP! -30~ti5 °c 

SLorage TemperaLure T stg -55~150 °c 

ELECTlUCAL CIIAnACTElUSTICS 
(Unless otherwise specified, Vcc=B.2V, nL=4&2, f=lkllz, Ta=25°C) 

CTIARACTERTSTIC SY\lHOT, 
TEST 

TEST CONDITION \HN. TYP. \'1AX. U\JIT 
CmClIIT 

QuiescenL Supply CurrenL IeeQ - VIN=O - 120 250 mA 

POCTI1 ) - Vee=14.4V, TTID=lO% - 22 -

OuLpuL Power W 

POCTI ") - TTID=10% 16 19 -

ToLal TIarmonic Di s LorLion TT ID Pocr=l W - 0.04 0.4 % 

VolLage Cain Cv - - 4ti 50 52 dB 

OuLpuL \Joise VolLage VNO - Rg=OQ, BW =20TIz ~ 20kTIz - 0.30 0.70 mVnm 

Ripple RejecLion RaLio RR - triP(Jil'= lOOT Iz, Rg=600Q 40 54 - dB 

InpuL ResisLance RIN - - - 30 - kQ 

OuLpuL OffseL VolLage Vollsl'l - VIN=O -300 0 300 mV 

CurrenL aL SLand-by SLaLe ISB - - - 1 10 )lA 

Cross Talk CT - Rg=600Q, Vocr=OdBm - 60 - dB 

@Pin ConLrol VolLage VSB - S Land - by--->OPHPower--->ON) 2.5 - Vee V 

CD Pin ConLrol VolLage V(M\:TEI - \'1 u Le---> 0 \J (Po wer---> OPP) - 1.0 2.0 V 
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KIA6210AH 

BLOCK DlAGHAIVI AND TEST cmcurr 

KIA62l0AH (GV=50dB) 

Cl 

~~ 
- 4 7~F cc-.-l g . U;J; ~ 

Active-High 
(Power-ON) 

r lV 

Cl 

N+ 
U 

~~ 
- • ....~_ T.1 cc -.-l 0 

4.7uF U;J; § 

N+ 
U 

Pre-VCC Power 
VCCl 

Power 
Vcc2 

-PROTECTOR

LOAD DUMP 
THERMAL SHUT DOWN 
SHORT CIRCUIT 

Stand-by SW 

1---------(41-------...... 

LC:l+ 
U 

p... 
;:::l 
o 
o 
o 
...-I 

Active-High r- 3V 
(Power-ON) ---1 
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KIA6210AH 

CAUTIONS AND APPLlCATIO:'-J METIIOD 
(Description is made only on the single channel.) 

l. Voltage Gain Adjustment 

Amp2 

Amp3,Amp4~20dB 

OUT 

OUT 

Ampl:Pre-Amp 

Amp2:Phase Amp 

Amp3:Power Amp(Flat-Amp) 

Amp4:Power Amp(Flat-Amp) 

Fig.l 

This IC has Lhe amplifier consLrucLion as shown in Pig.1. The Pre-Amp(Amp 1) is 
provided Lo Lhe primary sLage, and Lhe inpuL volLage is amplified by Lhe PIaL Amps, 
Amp 3 and Amp 4 of each channel Lhrough Lhe phase Amp (Amp 2). 
Since Lhe inpuL offseL is prevenLed by Pre- Amp Vcc is seL Lo ON, Lhis circuiL 
can remarkably reduce Lhe pop noise. 
The LoLal closed loop gain Cv of Lhis IC can be obLained by expression below when 
Lhe closed loop volLage gain of Amp I is Cv1. 

RI + (R r+ R2) 
G V1 = 20]og Rr + R2 (dB) .................. 0) 

The closed loop volLage gain of POWER Amp (Amp 3 and 4) is fixed aL 

Therefore, Lhe LoLal closed circuiL volLage gain Cv is obLained Lhrough HTL connecLion by Lhe expression 
below. 

CV=C V1 +Cv3+{)(dH) .................. (2) 

Por example, when Rf=O Q, Cv is obLained by Lhe expression (1) and (2) as shown below. 

Cv~ 241201 {)I =50dH 
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The volLage gain is reduced when Rf is 
increased. (Pig.2) 
WiLh Lhe volLage gain reduced, since (1) 
lhe oscillaLion sLabiliLY is reduced, and 
(2) lhe pop noise changes when V cc is 
seL Lo O'J, refer Lo Lhe iLems 3 and 4. 

KIA6210AH 
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Fig. 2 

2. Stand-by SW Function 
By means of conLrolling @ pin (SLand-by Lerminal)lo TIigh and Low, Lhe power 
Supply can be seL Lo O'J and OPI<'. 
The Lhreshold volLage of @ pin is sel al abouL 3V (Typ.), and Lhe power supply 
currenl is abouL 1 {LA(Typ.) al lhe sland-by sLaLe. 

1994. 10. 20 

-----.--- VCC 

TO bias 
Cutting 
Circuit 

(Fig.-3) With G) Pin set to High, Power is turned ON. 
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KIA6210AH 

@ pin conLrol volLage : V(SB) 

SLand-By Power VSBl\'j 

O\J 0[<'[<' O~2 

0[<'[<' O\J 3~Vcc 

Advantage 01 Stand-by SW 
(1) Since V cc can direcLly be conLrolled Lo O\J/O[<'[<' by Lhe microcompuLer, Lhe swiLching 

relay can be omiLLed. 
(2) Since Lhe conLrol currenL is microscopic, Lhe swiLching relay of small currenL 

capaciLy is saLisfacLory for swiLching. 

Large current capacity switch 

Relay 
r-----, 

~Battery t-O~_o_+__ ___ Battery 

(Conventional Method) 

Small current capacity switch 

~~~- Battery 

Standby VCC 

Directly from 
microcomputer 

(Standby Switch Method) 
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From microcomputer 

r---- Battery 

Standby VCC 
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KIA6210AH 

3. Preventive Measure Against Oscillation 
For prevenLing Lhe oscillaLion, iL is advisable Lo use C4, Lhe condenser of polyesLer film 
having small characLerisLic flucLuaLion of Lhe LemperaLure and Lhe frequency. 
The resisLance R Lo be series applied Lo C4 is effecLive for phase correcLion of high frequency, 
and improves Lhe oscillaLion allowance. 
Since Lhe oscillaLion allowance is varied according Lo Lhe causes described below, perform Lhe 
LemperaLure LesL Lo check Lhe oscillaLion allowance. 

(1) VolLage gain Lo be used (Cv SeLLing) 
(2) CapaciLy value of condenser 
(3) Kind of condenser 
(4) LayouL of prinLed board 

In case of iLs use wiLh Lhe volLage gain Cv reduced or wiLh Lhe feedback amounL 
increased, care musL be Laken because Lhe phase-inversion is caused by Lhe high 
frequency resulLing in making Lhe oscillaLion liable genera Led. 

4. Input OHset Prevention Circuit At V cc-O:'-J 
TIaving Pre-Amp (Amp 1) mounLed on Lhe primary sLage, Lhis IC conLains Lhe circuiL 

for making Lhe Amp1 inpuL volLage and Lhe \JF Lerminal volLage equipoLenLial. 
Therefore, Lhe offseL vol Lage produced aL Lhe inpuL sLage is suppressed Lo prevenL 
Lhe pop noise aL Vcc~ON. The capaciLy values of Lhe inpuL and NF condenser 
(Cl and C2) shall be seL according Lo Lhe gain Lo be used. 

(Reference) (A) A L Cv=50dB (Tlf=O Q) 

Cl =4.7,uF, C2=47,uF 

(B) AL Cv=40dB (nt=470Q) 

Cl =3.3,uF, C2=33,uF 
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KIA6210AH 

:). Muting Function 

Through seLLing CD pm (mule lerminal) al aboul 1 V or less, mUling becomes possible. 
The inlerval circuil of rc is shown in [<'ig. 4. 
When CD pin is sel lo Low, Q1 and Q2 are lurned lo ON, lhe charge of lhe ripple 
condenser is discharged and lhe bias is cuL. The mule amounl of (JOdB or over can 
be oblained. 
Since lhis mUling funclion rapidly discharges lhe charge of lhe ripple filler capacilor 
of ® pin, lhe pop noise is genera led by lhe DC fluclualion of lhe bias seclion. 
Therefore, lhis mu Ling funcLion is nol appropriale lo lhe audio mUling bUl is effecLive 
in mUling aL V cc--->O\J. 

R.F. 

Power 

L 10N 

1 
Fig.4 Mute Circuit 
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KIA6210AH 

6. External Part List And Description. 

TNPT ,UENCE 
\JANfE RECO\TVT-

OP ENDED OBJECT SNTALLER TTIAN LARGER TTIA\J 
RE\lARKS 

PART VALUE RECONTNfENDED RECO\l\lE\JDED 
VAUJE VAUJE 

Cl 4.7,uF DC blocking Relaled lo pop noi se Vcc-->O\J. 
Relaled lo gam. 

al 
He[er item 1. to 

Relaled lo pop noi se al Vcc-->O\J. 

C 47,uF 
Peedback 

2 
condenser Delerminalion of low cUl -off frequency. 

1 
C2= 

27r h·Rf 

Ripple 
Time conslanl is Time conslanl is 

C3 220,uF small al Vcc-->ON large al Vcc-->ON 
reduclion 

or OP1<. or OP1<. 

C4 0.12,uF 
Oscillalion lVTade liable lo Oscillalion 

Refer lo ilem ') 

Prevenlion oscillale. allowance improved. 
cl. 

Ripple 
Por fillering power supply hum and ripple. 

C5 1000,uF 
Piller 

Large al using AC reclified power supply. 
Small al using DC power supply. 
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KIA6210AH 
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