
[ Ordering number: EN 1866G 

LA4470,4471 
Monolithic Linear ICs 

BTL-OCL 20W POWER AMP FOR CAR STEREO USE 

X, X. 

Features 
. High output: 20W/THD=1OJf, 15W/THD̂ 1? ^ 
• Low distortion: 0,06? . / 
. Excellent ripple rejection: 65dB 
„ Low residual noise (Rg=0): 0.09mV 
. Low pop noise at the power ON/OFF mode ' /..-" 
• By using the LA4H70 and LA^71 (pin assignments Version :'of LA4470) in 

a pair, the stereo printed circuit pattern prl̂  be wiJfe'tr'ease. 
Even i f inserted invertedly, no breakdown / ^ i l 

I Functions / / 
. Starting time (on-chip pop noise suppr^feor^ ^ ^ ^ o 
. On-chip audio muting / / / / 

(DC+^V, active-high method) ^/ex t f^m^ '^ i r t s/^qu i red , LED display 
/^apabfi^i^! fast/^tack time 

• On-chip thermal detector/protector' (Tj=J70^l% 180^4/ 
. On-chip overvoltage/surge protestor / / 
. On-chip output pin-to-GND short pro^&tor£(DC ^^drt between output and GND) 

with speaker protection. , .. //' 
. On-chip output pin-to-VCQ. short C^'short between output and Vqq) 

with speaker protection / 
. On-chip load short protector..:,. 

Maximum Ratings at Ta=25QC 
Maximum Supply Voltag^/ 

Surge Supply Voltage 
V^max3 . 

•^CCsurge 

unit 
Quiescent,t=30sec 26 V 
Quiescent 18 V 
Operating 16 V 
tsO.2sec, 50 V 
single giant pulse, 
rise time 1msec 

o peak Output Current/ 
Thermal Re^igttanc|| 
Allowable^iMver^ . Pdmax 
Junction Temperature . Tjmax 
Operating Tempe^tujfe Topg 
Storage Tem^Fature Tstg 
(Not£) VQgpiae®'-, $ccmaxl: Guaranteed 

See Pdmax-Ta graph, 

-20 to 
-40 to 

at quiescent mode, t=30sec. 
Case Outline 3023A-S1HHIC 
(unit:mm) 

4 
3 

15 
150 
+75 

H50 

tr'rfiO(r11aiinH iCwwsiirfJing cirtiiMd̂ Kiai'nt. Mid circuit fh'ira-
wifitfltBj for 0LXAni(>ks only, it is nol ftuarnou 

nrodwrl̂n. SAMY0 liohove?; irtlormatioii 
herein'̂ âcî l̂c reliable, buJ no guaraniocs fifo 
ruflflo or jĵ iart̂ ftflrlrtjinK its uhm ot any i'iff »n Ron ion is 
of i i ^ t e l r i ^ t s or ollim ngMs of third 
fjarlî s 

A 
°C/W 

W 
°C 
°C 
°C 

4.5 
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LA4470,4471 

Reooaaended Operating Conditions at Ta=25°C 
cc Recommended Supply Voltage 

Recommended Load Resistance 
Operating Voltage Range VCC°P 

Operating Load Resistance Range R ôp 

13.2 
H 

to 16 
,/JX. to 8 

unit 
V 

ohm 
V 

ohm 

Operating Charaoteristiea at Ta=25°C,Vccc13.2V,RL=Mohms,f=1Klfzvt^760^u&s!J(With 
1 0 O x 1 0 0 x 1 . A 1 radiator fin, See Test Circuit (DC-B switch ON). "' v 

mir. typ 
/ / 40 . 8C 

/ / 1|,38 % 40 
THD= 10% / / 20/ 

Quiescent Current 
Voltage Gain 
Output Power 
Output Power 
Total Harmonic Distortion 
Input Resistance 
Output Noise Voltage 

loco 
VG 
Pol 
Po2 
THD 
r i 

42 

THD=1J 
Po=1W 

20 
0.3 
40 

Output Offset Voltage 
Ripple Rejection 

Muting Attenuation 
(Note) 

H01 
'N02 
' o f f 

Att 

15, 
0,06 

-30 
0.09 0.18 
0.16 0.32 

+300 
65 

Rg=0,BPF=2^/to J? / 
Rg= 10k ohms ./',? 
Rg=open,//' % 1| -300 
Rg=0 ,V^£ idBmj^%^ , .''50 
"with 20kHz 

Lp^r 80 
Po at Vr r=14.4 V, R, = 4ohms,THD=10* J f ^proximately 23W/typ. 

v / / ^tistf / / 
Rr=20»log v 

max unit 
mA 
dB 
W 
W 
% 

k o h m 
mV 
mV 
mV 
dB 

dB 

'NOR N01 

Pd max - Ta 
g \l [Vlth infinite fin A1 

• , llyl^ -ill 

/ y .;§ £ / , 

w 
/ Qf - sf 

TTTTT! A1 fin,t* 1.5 ram 
mounting torque 
ailIcon© grease applied, 
Junction-to-case thermal 
reaiatanco (QJ-c)3°C/V 

Afflbient T f̂tperatUre (Ta 

« 

5 H 1000 

Area of Fin,Sf - ca 

»i . • n ^ / t + f 
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Equivalent Circuit Block Dlagran: ( ) is for the LA*l471« 
BS2 

GWD ^ 
mv 

Audip HJIFO—-
9(0 \ 

INPUT O-

Rlppl* 
fllUr 

Pop 
•uppr*̂  •or 

V \ 
tpwvmz 
Htm 

—A<wrwn 
/{!V 

LA447Q NO. <D © <3> ® ® * ® <II) 
LA4471 No. W 09 021 HI) (9) (8j- (5) {41 

Pin Name as 1 0U7 1 VEC PWR 0 OtJT 2 NF 2 . DC A PRE 
Pin Voltage(V) 115 13-2 & . 6-7 SWT C L 1? 0 13-1 0 

P © 
) (3) (2) (11 
? G 0C B 1 N NF 1 

0.96 0-02 U 

Sanple Application Circuit 

112V 

inerft:!;.'.; 

0,01 u 

.. Uft/̂ urc* I 
s poker 
Rl A 

*: When power supply ripple VR^500mV(rms), fRs100Hz, capacitors of 
10OuF take effect. 

(Note) . The LAM71 is the pin assignment reversed version of the LAM470« 
. Connect the tab (heat sink) to large-signal GND-

. « n r / A / « / 



1_A4470,4471 

Sample Printed Circuit Pattern of LA4470 

MUTE 

INPUT 

€ I » 
11111111ITTT 

O^ldlX " V X,. ' 

^ "iSSp ioou IOOU •VlO*-' O.LU 

2̂ 100 u 3 j 

mxptii/: Ô.Olu ' -vs., 

•J3 
+ iiOOu 

0.1 Su (?'.16u ''W"' GND' 
II ' T 11" 

• pdytrttr ffrn CGpâjfcc 

Functions of external parts and prqjS'ef1 c a ^ s j o be taken (explained using pin 
No. of LA^70) / / ,// 
External parts of the LAHH70, 44/1 sftbwn l i i the Sample Appl icat ion 
Circuit- For these external pa^ts, r^oinmendad constants must be used. 
The functions of individual e x t e r n a l ; , t h e , ' p o s s i b i l i t y of reducing them, 
and the proper oares to be t̂ 6kLen are described below* 
a) Feedback capacitors , "^r 

The capacitor of 1 OOuS'" conne'fe^d^-acroa? pin of the noninverting amp 
and GND and the cap^c^fcor^§|JJ0{||F cojd^cted across p i n ® and p i n © of 
the inverting amp f f / feeW||^%rtipec.i^rs. I t should be noted that i t is 
impossible to rem&yS th^i^f|§|£he c^p&citance value a f f ec ts the following 
characteristics .//' ;r. . / / 

. Low r o l l - ^ f f / / 

. Pop nois^'4nd the time of application of power 
In particul%^/ t h e e c P of ptyi capacitance value on pop noise should be 
considered//If value is decreased, 

Pop ^ t i r ears and the starting time w i l l shorten, 
I f the p^pac i||nca iue i% increased, 

. tiitf starting time w ^ i lengthen, 

feedback CI|^LC 
fitq/^value must be in the range of *17uF to 100uF. The 
ŝ u^ed in the noninverting amp and inverting amp must be 
c^|Jcitance value and i t i s best that there i s less 
capacitance value- This i s because transient o f f s e t 

/^tri^|iSjL ;f|?to yhd imbalance of charging speed is l iable to occur at the 
//ou t j p ^ ^ ^ p i na 1 / / 

F i|||er "-^plciydp^s 
suppressing r ipp le components on the power l ine . Two 

^ 1 OOuF externa l ly connected across pin (|0) and GND and 
VtC^fQOu^/^xternally connected across pin ilj) and GND - are used to 
p r e v ^ . ^ M p p l e components from mixing in (one stage of f i l t e r using a 
Zener DI€de i s contained in the LA^70, W l ) . The former DCA=100UF, 
which i s a lso used f o r preventing pop noise from occurring, cannot be 
removed. The lat ter DCfi=100uF may be removed. Whether or not to remove i t 
should be decided considering the following ripple re ject ion. 

. DCA=100uF, DCb=100UF Rr=65dB/typ. 

. DCa=100UF only Rr=50dB/typ. 

»t - 4 Q * * It / 4 £ 
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When the capacitance value of the D C D C g is decreased, the r ipp le 
r e j e c t i on w i l l worsen, but even when the capacitance value i s further 
increased, the r ipp le re j ec t i on is not expected to be bet ter than shown 
above. 
Next, the following should be noted. When the two conditions shown below 
are set in a car stereo set system: 

. The capacitance value of DCA i s increased. ( E x ^ ^ l e : th^ssjbarting 
time is made longer.) /'./ 

. The capacitor of 2200uF connected to pin (3) /pii th#t|gwer l i q ^ j i s 
discharged abruptly at the time of power OFF.. 

SW on 
•W 

t-450mA/5ttaec. pulaa vidtb 

Svitch-OK mode Icco=+60nA / / -v^ 
When the potential on pin(|) decreased , abruptly by turning the power 
switch OFF as shown above, p^tenti^lv^.eversal/^tween pin @ and pin (3) 
w i l l occur, causing reverse/^arrenti--Jcc^: to f i n t o the IC system. 
This loads the IC heavily,, , / / 

. When the DCA i s increased^. £$ie..pulse^tfidth of reverse current I c c x 

wi l l widen. -VN 'X^-:^ -•" / 

c) 

. When the supply /voltage •-v&s"" ra ised, reverse current 
increase, 

I f this switch-OFF .tfhode .̂s in ,the car stereo set system, 
, IC handling e a p a b i l i ^ Contact us. 
. Measure to,6e tal^fe^t^rnal l jr •— Connect oypass diode DSMM6 across 

/ / J k / / pin (3) and pin ( (3) ) . 
Audio muting// ^ / / 
Audio mutir^/is ^cciAplished.^/ applying an active-high signal to pin (§), 
For data (+VM), dr ive current ( + IM>, attenuation 
(Att) present or absent, see graphs shown later. 
Since t^y DC c^tofl||meth^d/is used, signal attenuation up to co ( in f in i ty ) 
i s b^/ca^||^|^ fb l^//Howeve r , s ignal attenuation is at 80dB l e ve l 
(Vo^dfem, fJIkHal, became residual noise components are present. 

/.Ahe ^fiifeislftsed As display only and may be removed, 
^J /signal applied to pin ($) must be free from CR time 

is used, p i n ® must be connected to GND externally, 
g t ^ A a i n switch OFF at the muting-ON mode is considered, 

o driven by a CMOS microcomputer, etc. may be accomplished 
he /pilowing external parts which supply an adequate drive current. 

2SC536D *2 
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2. 

d) External disturbance preventing capacitor 
Capacitor of 1000pF connected across input pin (JJ) of the noninverting amp 
and GND, Whether or not to use th i s capac i tor depends on the design 
conditions of a car stereo set system. The IC i t s e l f doe/,Wt require this 
capacitor. / / 

e ) Bootstrap capacitors / ' / s 
Bootstrap capacitors of 220uF are used to provide a d ^ ^ a m i c rahge at 
the output terminals . I t i s impossible to remove . t h e s . # f e ^ . p a c i t A n 
adequate value of these capacitors is 100 to 220uF,* / / / 

, The bootstrap capacitors a f f e c t the drive capabil i ty a t low frequen-
cies. .-•' - V 

. The bootstrap capac i tors , which are in the,.pot>viioise suppressor 
channel, a f f e c t the starting time, •/ 

f ) Oscil lation compensation parts / 
CR f i l t e r s ( o s c i l l a t i o n compensation parts ) dtr^ applied\at the output 
terminals so that feedthrough capacitors A100G.^O0pF)/ f f iay be inserted 
in a car stereo set. I f no feedthrough. capaditors.; are required, these CR 
f i l t e r s may be s i m p l i f i e d (examples are removed and a 
po lyes te r f i l m capac i tor of 0.15ul^ i s connected only across pin (g) and 
P ± n © ^ // 

g ) Power capacitor / / ' /V 
The capacitance value of 220Q^ff may t>%.0hanged/cording to the design 
condi t ions o f a oar s te reo fi^i* i ^ . - i t s ^ f does not require the 
polyester f i lm capacitor of^/IUF.^TO^S polyejs^r f i lm capacitor should be 
inserted when the power line* Is rented ground".^n a car stereo set and the 
power impedance viewed from pia.Q) / / 

Features of IC system and proper feo be 
a) Voltage gain VG M ' t . ' ^ r / / 

The vo l tage gain ii>side t&e 'H?. i s designed to be VG = ̂ 0dB/typ, This 
vo l tage gain may be 'decr^sWd.^y externa l parts , but should be f i xed 
normally to IlQdB. / / >̂-̂ £Nonimrerting ftnp VGi » 20 J09 

* ,••*© 

• V : . . . : l .AOO 

Inverting "P 
V&j * 20 log i 

Vv -̂ .<36 
TWo output S igna ls of +Vo and -Vo are used to obtain +Vo - (~Vo) = 2Vo at 
' the .terminal 
w^re ^ p r Output signal amplified by the noninverting amp (VG=3WB) 

Inverted output signal obtained by suppressing output signal 
. ^ +Vo o f the n o n i n v e r t i n g 3*ldB and a p p l y i n g i t t o the 

://NF terminal of the inverting amp (VG=34dB) 
3WB + 6dB=^0dB is obtained as the VG of a BTL power IC, 

This BtWhystem has the following advantage and disadvantage. 
• More advantageous in suppressing noise as compared with an IC containing 

a phase inverter at the input stage 
, The inverting amp is hard to overdrive and the BTL output e f f i c i ency is 

low. 
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Continued from preceding page. 
b) Input zero-bias c i r cu i t and s l i de r contact noise of var iab le r e s i s t o r 

Since the input c ircuit uses PNP transistors and the bias voltage i s set 
nearly equal to 0, no input coupling capacitor i s required, thereby 
enabling direct connection to the variable resistor. ./%,.,. 

VR 

Here, attention should be paid to s l i d e r coi i t ict no^^^W^'th^ykriable 
r e s i s t o r . In general , s l i d e r contact nois//whii||,a 1"S| depends on the 
performance of the variable resistor, becom/^ input 
flow-out current Ig shown above. To prey|rit &j||der%onta^^' noise from 
becoming higher, we control the V ^ vol? g w i ^ 4 / p i n ([§) open 
( Y ^ ^ f i O m V ) . I f s l ider contact nois^/ls ^ f f f f e n s i 4 / to your ears, 
insert an input coupling capacitor, ../.. 

•v 

A 

•m , ,. 
c ) Device saturation at the input stage/^d jyi i||ll i#wav^6rm 

When THDt=20a part of the c l ip output terminal w i l l be 
folded back. The reason why t h c i s that the dynamic 
range of the zero-bias circuit ^/the stage .dsf narrow and the device 
is saturated. The leve l diagrgjf^of ster^p set must be considered 
and a measure must be taken?-tb pp^m^nt a^higK,-Input l e v e l from being 
applied to the input terminal (i$\tti&jLnput J-evel i s made high and the 
output fold-back waveform1 be.wni'^.^iiarpv^ blocking symptoms may be 
developed). In th i s cas,£/ i t 

i^BtltSr to^ponnect the tab (heat sink) to 
la rge -s igna l GND (it.. i s to insert an input coupling 
capacitor). ' 'V-̂ .."' ' / d) Output pin-to-Vcc short prptMtor^ 

MQQlDV*rtiA£ Mtf dutpff Out&W 

Sp*it%p>i5t«citlDo;iC proteotloD output piD-to-Vcc short Witb load 

^ general/4f output pin-to-VQQ short occurs in an IC with no protector 
prbvjtttfd/J&C feedback provided inside the IC may cause lower power 
transiajtl$/s in both of noninverting amp, inverting amp to be subjected to 
ASO breakdown in a moment and may also cause the speaker to be damaged. 
Therefore, i t is absolutely necessary for BTCL high-power ICs to contain 
an output p in - to -V c c short protector* The LA4470, ^471 contain the 
output p i n - t o - V ^ short protector of the above-mentioned block diagram 
that provides IC protection, speaker protection. Output pin-to-VC£ short 

Continued on next page* 

Nn . 1fi6fw7/ 
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is c lassi f ied into two cases - after output pin-to-V^ short->applicatiorl 
of power and after application of power—>output pin-to-Vc~ short- I t is 
assumed that the former is the trouble caused by the e^a user and the 
l a t t e r is the trouble caused by the manufacturing j^g&B^s (we have 
developed the LA4470, 4471 with the former in mind). /|^^,^he,designed 
the protector that should operate normally in thes^ two c a s > i t was 
d i f f i cu l t for us to suppress the side e f fect - espep^&lly^op noi^e>, but 
we succeeded in solving this problem. The follow arei|itl^|?f)oints> tliat 
we considered in designing the output pin-to-V^q/^or^|P^ote^ft>r the 

V?|| problem that is yet to be solved, ' / / ll 
» The output pin of the noninverting amp ajrQ t pipOof the 

inverting amp are shorted to VCq separately// ^ //' 
. The output pin of the noninverting amp^nd p^Apapput pin of the 

inverting amp are shorted to Vcc simultap4:!0:us 1 / / 
„ Output pin-to-VQQ short with load/with || //' 

Output pin-to«Vcc short with slgnal/wl4^r n o ^ i ^ ^ ^ ^ / / 
. Application of power after output pi^4€o-V^sho% / / 

Output pin-to-Vcc short after applic at i ono f / / 
* Impedance of output pin-to-Vcc short: i s obt^iried. 
. Protection of both IC and speaker.: •,/'/:i. / / 
Problem to be solved ../ / " / /'/ 
. I f next output p in- to -V c c short ocdtfri""before".the IC returns to the 

normal bias state (within affe&r output pin-to-V^Q short is 
opened, nonoperation of the . i c to occur (repetition test of 

, output p in- to -V c c short}*/Howevftrj^epetit ' ion of power ON/OFF at the 
output pin-to-Vcc short, i&6de no problem, 

e) Output pin-to-GND short .pjrotec^&fr:/ 4 

f flutt'ff' IriTertlB* up outott 
J- Ll Upptr ptrwi'r 

trmf±»fcor 
current Control 
Upptr ptrwi'r 
trmf±»fcor 
current Control 

Positive feedback 

4 . 

The LA4470., . ^^7 1 t^/output pin^to-GND short protector of the 
above-mentioned diagr/i/that provids IC protection, speaker protec-
tion. Output î'h .̂tp^OND is also classif ied into two cases - after 
output /t^in-to-^II) gfcort application of power and after application of 
power//—> output/ pin-to-GND short. I t is assumed that the former is the 
troj ioie caused the .end user and the l a t t e r is the trouble caused by 
th^fyanuf a &'tyf'&ng process (as with output pin-to-VCQ short, we have 
^yeloplp fcfcifc: LA4470/ 4471 with the former in mind). When we designed the 

^/oteQtcl*' th^t sl^o^id operate normally in these two cases, i t was d i f f i -
Au 1 o s$|>press the side e f f e c t - espec ia l ly pop noise, but we 
supliei^l"i-n solving this problem. The following are the points that we 
^ o r f ^ y e ^ d ili/designing the output pin-to-GND short protector and the 

' thpi/are yet to be solved. 
,outjp%4" pin of the noninverting amp and the output pin of the 

inW^^l^g' amp are shorted to GND separately. 
The cha^put pin of the noniverting amp and the output pin of the 
inverting amp are shorted to GND simultaneously. 

No.1866-8/16 
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. Output pin-to-GND short with load/with no load 
Output pin-to-GND short with signal/with no signal • 

. Application of power af ter output pin-to-GND short 
Output pin-to-GND short after application of power 

, Impedance of output pin-to-GND short: 0.3ohm is 
obtained, 

. Protection of both IC and speaker 
Problems to be solved 

jsaoon ^ 

© A 

Speiii tr 
AH 

J 

. When power i s applied a f t e r output pin-to-GNJ0 4hor# l i l ^ no |oid, 
nonoperation of the IC is l iable to occur. A stg|$lbf a^roxf^Siitely 
200ohms must be connected across output pins.//" i| / / 

. I f next output pin-to~GND short occurs before to the 
normal bias s tate (within 200msec,) a f terOutput ptfe-to-Gisfp^short is 
opened, nonoperation of the IC i s l i a b l e .to oq c e t i t J on test of 
output pin-to-GND short) . However, repVtity®ri b £. p b w e r Ott/ 0 F F at the 
output pin-to-GND short mode presents no pro^le^ ; i f the r es i s t o r of 
200ohms is connected as shown above, : 

. The supply vo l tage range of a car stereo s;et 10.5 • to 15.6V, I f 10V 
or less at the output pin-to-GND $hort application of power, 
nonoperation of the IC wi l l be lj^jsie 

f ) Rr short / / 
Wnen the load i s shorted, cur/ffit d^fce$ti6n o f the upper/lower power 
transistors in the output pin-J^/vcc protep't^r and output pin-to-GND 
short protector occurs a l ternate ly ,J he vSHage/&cross pina (5) , (§) and GND 
and 

the ourrent at pins (2),;f 0 ) , the signal l e v e l , w i l l 
f luc tuate . The p r o t e c t ^ r k s , 4 i t h i n the ASO of the device. 
When performing the 1 oaj0' j ihoi^t^s^^^ sink must be attached and a 
choke must be c o n n e c t / t o ^ e r The main purpose of the 
thermal shutdown protjfe<ion T j rise which may be caused by 
improper thermal design. T^.is^-iet to/lrfO°C. The thermal shutdown prote-
ct ion i s not intended to'^upfipitfis tr'ahsient temperature r i s e caused by 
ourrent pulse as shown load short case. 

g ) Proper cares to .be tak^n/^,. 
. I f the IC i s the c l i p waveform i s l i a b l e to be 

d i s t o r t e d , w h i c h ; . . ' l o w e r ' t h e tone qual i ty . Be ca re fu l of thermal 
design, / / 

• When Tjy1i>0oC^ :yX$fc:;:AS>0 of the power transistor device becomes narrower 
and thfj^rotec'fc^M fUnct^ori does not work well. When subjecting the IC 
to t ^ / f o l ^ V I ' a g 1 t e s t s imde r this thermal condit ion, the IC i s once 
locked and l||tur|^ to £prmal automatically when TJM50°C (output pin-to-
Vp^/ lho^to fcpS piri^o-GND short, RL short, audio muting). 

. KF/out||it short and output pin-to-GND shor t occur 
IC w i l l be broken down. This case occurs when the 

//h o n v^pl^ n g a ̂ /output pin i s connected to V c c and the invert ing amp 
/ / ou-tefili^ll,^ is p^inected to GND simultaneously. 

/ / . c t io n 
where one of Lch output terminals and one of Rch output 

^ti^iapials Mfk connected as common. I f a choke is connected to the power 
\ l i n 8 f no/i^stantaneous breakdown wi l l occur and sound w i l l not continue 
\tWbe g ĵpffiuced unlike ICs heretofore in use and blocking symptoms wi l l 

bV^fiW^ioped. This phenomenon makes the wrong connection known to the 
end u$6r 
Inverted insertion of IC 
Since the LA^71 is the pin assignment reversed version of the LA^70, 
appropriate provisions are made so that no breakdown w i l l occur even i f 
inserted invertedly. 
Connection of Vcc pin to GND and connection of GND pin to VQC 
Instantaneous breakdown may occur. 
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Power OK/OFF Characteristic of Typical Circuit 

Appro** 9V -

DC QHDH 

( 1 ) 

Power OJJ 

Vcc-13.2V 

Rg*600oh®» tquiescent) 

(2) 

Power OFF : PoiilP::?r0N . - Power OFF 

r -

:: Rg > 
o—| ̂  •—j 

F 

AC pop nolst level 

W / (2) 

Pop noise of at the starting point(ts=0.6sec,) 
a f ter power is turned ( % ife&evar, th¥ £one quality i s not affected very much 
beoause the pul/& tio'.SOOinaeOi There ar ises no problem when 
power is turned OFF. , .. •, 

( 1 ) YcjjM3.2V\ 

f «1W(op i ra t ing ) 

" N X " t 
jm Power OFF Power ON Power OFF 
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ON/OFF Repetition Test 

(1) 

vcc 

DC IOOUJ at 
output torminal! 

0 level 

L L I L I S I I I I S ! ^ 
i11!1111i i 1 li i i 1 

/ W w u 
/ ^o/wwwwwvwi 

ID our reco»»endeci circuit 1 - - 0.5V 

AC loQUS across both terolo»l» of speaker 

t t 
Power OH Starting point / 

Power ON/OFF at 10Ctoec intervela 
J-K 

t s (starting) 

input 

0 . 1 ul -*Z2IDOui-v.- Li—J ' VCC ' 
^ " 'Vi-u 13 V̂ 

Note) I f the loads (disp>|^ unit.^"eip??" corrected to the power supply of a oar 
stereo set or t h e / t g n i t c h r#p£tition timing causes pop noise to be 
generated, conn§4t a r^^^^F ' o f ||@bhms in parallel with CgS-220uF. 

As shown above, t h w I 1 ® | | | | % e 1 f s provisions so that no pop noise is 
generated during However, i f an IC placed before the 
power IC in a c a e r e % | » e t ' i p a f ^V t ed by power-ON/OFF repet i t i on and gene-
rates pop no 1 s f ^ / t h i | | | | J i s e e r s the power IC as the input signal and 
passes through t© the i ^ a k W teMinal and may be emitted as noise. The fo l low-
ing is a tg&pr^e'M thiS/case-

Ik ^ -
[2\ 

lli 

TCVfrrVCVi 

LujuL 
N \ T 

DC loous at»\ 
output ten&lnrfi 

Keaaure to provide the 
starting tlM for continoue 
power ON/OFF 
(Sample external 
parts) 
with signal Vo«0.5V 

| Starting point 
Power ON/OFF at 100msec intervals 

tin -1fififi-11/1fi 
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DSUG 

r~ 
«> 

22 

— © TRl ^ 2SA608 

DSitzOz]̂  X J? 
^ t 

rc l a y 

2200u 

1n«p«tition 
. BUtlng generator 

9.1 

v 132V 
Prevention of pop noise which enters through the 
variable resistor from the pre^oircuit channel by 
providing the i n i t i a l s t a r t i i * i , % l « ( t s ) for 
continuous power OK/OFF / ' / V , 

K F GM 
0 muting 

gm 2SA6CBD 
0S^A6 (bypass diode for/a>lrupt d^charfc of 

D2 DSAA2(fQr ON/OFF a en ai t i v i t y 

Operates whenever a^uptly ^ V the steady 
state. / / ./ / 
For example/' the J i ^ e of 3V decreases 
the sensit iv ity. 

Proper Cares in Using IC / / 
•Maximum ratings /',- ( ,// 
I t should be noted that i f the IC i s ^ped inCt y of the maximum 
ratings, even a sl ight variation in cause Che maximum ratings 
to be exceeded, thereby leading to 

•Use of R^=2ohms / / / / 
Power dissipation at Vqq=13.2V is ^inax£20W pow.er dissipation at VCC=16V 
i s Pdmax*28W. I t i s p rac t i ca l^/ iB ip^ l^b l e^ to thermal design f o r Sg 
continuous signal at Ta=25°C. /$/ wecf|jre^|gform^i/of the heat sink and aging 
tes t condit ions spec i f i ed ^fe^l^^perp^rm the test to check f o r the 
presence or absence of breakdown, -vl . vf / / 

•Printed circuit board .// ,// 
When making the board, printed c i r cu i t patten and be 
careful that no feedback/loop .dC^^^r^d input and output. 

•Other 
OCL power IC having BTL coHi^c^llt Inj^rlcially. Be careful that the GKD line 
of the measuring insirumenfe ;,n^ve v j^meter , distortion meter, oscilloscope) 
connected to the ,o^tput.^te^fe.n not shared with the GND l ine of the 
measuring instruments cteiirt^ted to/tiie input terminals. 

- Vi 

h 
i 

U -! 
¥ 

/W 

ft 

Te = 25t; 

/ 

j / j / 

20 * 
Supply Voltage,Vcc - V 

26 

XI 

10 

« 9 
H O > 
a «H OL, 
3 

- Vcc=13*2V " 
—RL=AQ 

R g = 6Q0Q _ 
f = U Hi 

Specified c ircuit . 
* * * * • 

Input Voltage,V| -
with f id 
1—r 

1Q CC -i i + C 
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THD - Pq « KZ> |VCC=13.2V 
9 i 

Specified circuit, with fin 

f Response 

8-' 

I'J tj c 
a-* 0 e OS 

* io * ' )0 
Output Power,P0 - W 

Vcc=13-2V 
• 5RL = AQ / 

Rg=600ft/j 
_VocOdBK / j I . 
o ' j r,«> 

ii iT 

[\ 

WO* 

Signal Source Reaiatance,fl - ohm c> 

VR=0dBm 
ft = 1 DON* 

vnor - vcc 
T" 

Signal Souroe Feaietanoe,Rg - ohm Supply Voltage,Vcc - V 
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VNOR - VR 

© 5 

& 

cz* a, s 
3 (X 
4> 

V CC=13.2V 
FiL^G 
Rfl = 0 
DIN audio teat 
f R=10OHz 

VMOR -_FR 

-Jtg ^ooise-inoluded region)RgIo 
L V R = OdBtn 

DJ^audjo test 

KD W (00 MO 103) 

Power Supply Rlpple,VR - mV 

VTO.VN - Vm 

Rlpplo - JiM 

a a Quia000ant 

> T « = 25t: 
, V CC = 13.2V 
R 9 -0 LED(red) 

360 
a m 
' «5 
§ 4 

//m 

cco',1 
Quiescent...,. '"! 

.v ccs13.2v 
Rs--0 

• 

H - VM 

VM* ̂  wr 

LED(red) 

2 3 4 
Supply Voltage for Application 
of Muting V„ - V / 

)>vn - VM / : j 

si 
*t 
J 3 

/"•For LEP'tred), 
VM ^ tc> 5V is reoomoended. 

— k 

\7 i ii x 10" 

O « 
® 

a 5 

is 

rH - » 

ff> © 

4-> 

•No LED diaplay 

\ \ / \ \ ..VK î̂ '.v i, _ t —-

1 
; ;V NO "7"" i "'y'i -

1 
; ;V NO "7"" 

i? •— -l'?'*:.'̂ -' .. T —-—— 
• W " I " 1 
i 1 ' 

.-Supply Voltage for Application 
, of MutingVM ~ V 

- VM 

/ Supply Ifoltaie JTor Application 
of MtiUo^VVi/. - V 

/ ^W? LEVEL 

mfo* 

•2 3 4 1 
Supply Voltage for Application 
of Muting,VM -

•*> » 
Input Level - dBa Output Power,P0 - W 

No.1866-14/16 
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Pd^cc - po THD - VCC 

TC 1 1 io 
Output Power,PQ - V 

Po - vcc 

, . W—*—mr 
^pply V<i%tgexf|c - ?•/ 

Pg%, f 

rt> 
iiO 

Supply VoUage , v^/ V 0 

Icco - Ta././ •'•-:::.,. 

&0 u t pu % f v e f o rta, 
.-.̂ foldtffitffik start point chock 

H I 11- KKW 

(CO 
, 90 
: ® 
w » 

30 
40 
30 
JO 
o 
0 

V C C * 13.2V 

-40V -X> ... 0 < 0 . (0 00 
/ / Aoblfcnt ..Tfcfcperature,Ta - °C 

t 

0 p* 
-15 u a % 

3 a. 

3 r, 

F r e q u e n c y - Hz 

PQ,VG - Ta 
V CC= 13•2V 
f=1kHi 

MX) _L 

Fo- -

VG 

-«C0 

eo ® •o 

o -eo> 
a 
cfi u -<0 

« <0 
Ambient Temperature,Ta - C 

we 
f if 

f H 
'/vg ojC 

0 

0.T e 

Q2 

£ a< 

3 
s 0 

l i ^ i r 
. / THD / Ta 

Se^u 
1 k K* 

-i- -

T HO 

<0 eo * JO 0 10 
Aaibient TenperaturetTa - °C 

ao 100 

No.1866-15/16 
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Proper Cares in Mounting Radiator Fin 
1, The mounting torque is in the range of 4 to 6kg.cm 
2. The distance between screw holes of the radiator f in must coincide with the 

distance between screw holes of the IC. With case out l ine dimensions L and 
R referred to, the screws must be tightened with the disfe^m^e between them 
as close to each other as possible- / / 

3. The screw to be used must have a head equivalent tti^ione of .truss machine 
screw or binder machine screw defined by JIS. Wa^i%p.j|lust /fejef also used to 
protect the IC case. / / 

4. No foreign matter such as cutting particles s'Siftll |xist/!»>tween heat sink 
and radiator f in . When applying greasy on t^^ufc#f ion Juirface, i t must be 
applied uniformly on the whole surface/ / / 

5. IC lead pins are soldered to the printed bof^d a f t e r the radiator 
f in i s mounted on the IC, ./'/ 

XT̂  1 Ofifl i 


