Ordering number:ENN5247

Thick Film Hybrid IC

STK400-490

SA///WYO 3ch AF Power Amplifier (Split Power Supply)
(25W + 50W + 25W, THD = 0.4%)

Overview
The STK400-490 is an audio power amplifier IC for multi-  ynit:mm
channel speaker applications. It comprisestwo 25W chan-  ,ngea
nels (left and right) and a 50W channel (center) in asingle
package. It isfully pin compatible with the 3-channel out-
put devices (STK400-x00 series) and 2-channel output de-
vices (STK401-x00 series). In addition, it supports 6/3Q
output load impedance.

Features _ : &l 2 L
* Pin compatible with the 3-channel output devices ‘ :
(STK400-x00 series) and 2-channel output devices

(STK401-x00 series)
* Output load impedance R_=6/3Q supported 2.9
* Pin configuration grouped into individual blocks of s [ 04
inputs, outputs and supply linesto minimizethe 55
adverse effects of pattern layout on operating characte SANYO : SIP22
istics.
* Few external components
Specifications
Maximum Ratings at Ta=25C
Parameter Conditions Ratings Unit
Maximum supply voltage =36 v
+47 \%
) # Pér power transistor 21| ‘CwW
Thermal resistance ~ - -
Per power transistor 1.7| ‘C/wW
Junction temperature 150| °C
Operating substrate temperatur 125 C
Storage temperature -30to +125| °C
Available time for load shaf V=25V, R 260, 12500z, Po=25W ! S
Vcczi32V, RLZGQ, f=50Hz, POZSOW 1 S

products described or contained herein do not have specifications that can handle
.‘apﬁhpatlons thatwrequwe extremely high levels of reliability, such as life-support systems, aircraft’s
co'htrol s,ystems‘ or other applications whose failure can be reasonably expected to result in serious
physmal ar‘idl@r material damage. Consult with your SANYO representative nearest you before using
any SANY@ products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.
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Operating Characteristics at Ta=25"C, R =6Q (noninductive load), Rg=600Q, VG=40dB

- Ratings :
Parameter Channel Symbol Conditions - Unit
min typ max
VCo=25V, =20Hz to 20kHz,
LR Pol  |7GST oY 25 30 w
Vce=%32V, f=20Hz to 20kHz,
¢ PO2 | THiD=0.4%
Output power Vee=+21V, f=1kHz, THD=1.0%
cc=t | f=1kHz, =1.0%,
LR Pod R =30
Vcc=£26V, f=1kHz, THD=1.0%,
¢ Po* R =30
Vcc=%25V, f=20Hz to 20kHz,
LR THD1 | Po=1.0W

Vee=t25V, f=1kHz, Po=5.0W
VCo=£32V, f=20Hz to 20kHz,
c THD2 |Po=1.0W
V=132V, f=1kHz, Po=5.

Total harmonic distortion

L, R fL, fyl
Frequency response
C f|_, fH2
) L, R ril
Input impedance
C r2
X L,R VNnO1 1.2 | mVrms
Output noise voltage
C VNOZ2 1.2 | mVrms
L, R | 1 100 mA
Quiescent current CCOo
C lcco? 50 mA
L, R VN1 +70 mV
Neutral voltage
C VN2 +70| mvV

Note.
All tests are measured using a constant-voltage supply unless OthQ’WLSe specifit
Available time for load short-circuit and output noise voltage are*msasured £

The output noise voltage is the peak value of an average-readi m%ter with
to eliminate the effects of AC primary line flicker noise.

Specified Transformer Supplies
(L, R ch : RP-25 or Equivalent)
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Equivalent Circuit
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Series Configuration

These devices form a series of pin-compatible devices with different number of output channels, output ratings and total
harmonic distortion. Some of these devices are under development. Contact your Sanyo sales representativeif you requiere
more detailed information.

STK400-000, STK400-200 series STK401-000, STK401-200 series éd’p ply voltage [V]1
(3-channel, same output rating) (2-channel) N Y, 9
THD THD | Rated THD THD ey
Type No. [%] Type No. [%] output Type No. [%] Type No. [%]
STK400-010 STK400-210 10Wx3 | STK401-010 STK401-210
STK400-020 STK400-220 15Wx3 | STK401-020 STK401-220
STK400-030 STK400-230 20Wx3 | STK401-030 STK401-230
STK400-040 STK400-240 25Wx3 | STK401-040 STK401-240
STK400-050 STK400-250 30Wx3 | STK401-050 STK401-250
STK400-060 STK400-260 35Wx3 | STK401-060 STK401-260
STK400-070 04 STK400-270 0.08 40Wx3 | STK401-070 04 STK401-270
STK400-080 | | STK400-280 | 45Wx3 | STK401-080| | STK401-280
STK400-090 STK400-290 50Wx3 | STK401-090 STK401-290
STK400-100 STK400-300 60Wx3 | STK401-100 STK401-300
STK400-110 STK400-310 70Wx3 | STK401-110 STK401-318
STK401-120 STK401-320
STK401-130 STK4p1-330
STK401-140 STKA0A-340
STK400-400, STK400-600 series
(3-channel, different output ratings)
THD THD Rated
Type No. %] Type No. %] output
Cch 30W
STK400-450 STK400-650
Lch, Rch
Cch
STK400-460 STK400-660
Lch, Rch
STK400-470 STK400-670
STK400-480 STK400-680
STK400-490 | 0.4 | STK400-690
STK400-500 STK400-700
STK400-510 STK400-710,
STK400-520
STK400-530 % s
ch, Reh [ Sow

0 60), Véck (RL=6Q), Voc2 (RL=3Q)
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Heatsink Design Considerations

The heatsink thermal resistance, 6c¢-a, required to dissipate
the STK400-490 device total power dissipation, Pd, is de-
termined as follows :

Condition 1: |C substrate temperature not to exceed 125°C
Pd (total)x0c-at+Ta<125°C .....ccccccvvreeereeennenenne @
Pd (total)=Pd (L)+Pd (R)+Pd (C)

Where Tais the guaranteed maximum ambient tempera-
ture, Pd (total) is the total power dissipation, Pd (L) isthe
left-channel power dissipation, Pd (R) is the right-channel
power dissipation and Pd (C) is the center-channel power
dissipation.

Condition 2: Power transistor junction temperature, Tj, not

to exceed 150°C
Pd (total)xBc-a+[Pd (L)+Pd (R)]/N
XBj-CHTA<AE0°C ..o e @)
Pd (total)xBc-a+Pd (C)/N’
XBj-C'+Ta<L50°C...cvveviieeeere e (3

where N istheleft and right-channel number of power trag
sistors, N’ is the center-channel number of power transis-
tors, 6j-c isthe left and right-channel power transistor ther-
mal resistance per transistor, and 6j-c’ isthe center%han-
nel power transistor thermal resistance per trans;ﬁtér N
that the power dissipated per transistor is tiie-{otal,
devided evenly among the N power transisters:

the subject.

Bc-a< (125-Ta)/Pd (total) .

. Guaranteed mazg mum Arpbient temperature : Ta

The total device power“dissipation when STK400-490
Ve (1)=%25V, Ve (2)=£32V and R =6Q, for acon-
tinuous sine wave signal, is a maximum of 42.5W
(left+righ channels) and 34.3W (center channel), as
shown in the “Pd-Pq” characteristics graphs.

When estimating the power dissipation for an actual audio
signal input, the rule of thumb is to select Pd correspond-
ing to (1/10) x Po max (within safe limits) for a continuous
sine wave input. For example,

Pd (L)+Pd (R)=25W [for (;/10)>< Q _
Pd (C)=21. 6W [for (1/10) XPO max=5wW/

slmtrafl'y, when STK400-490 Vcc (1)=£21V, Vcc
(2)££26V and R, =30Q,

Pd (L)+Pd (R)=30W [for (1/10) x Po max=2.5W]
Pd (C)=25.5W [for (1/10) x Po max=5W]
Pd (total)=Pd (L)+Pd (R)+Pd (C)=55.5W

From expression (1)’ :
Bc-a< (125-50)/55.5
<135
From expression (2)’ :
Bc-a< (150-50)/55.5-30x2.1/(55.5%4)
<151
From expression (3)’ :
Bc-a< (150-50)/55.5-25.5%1.7/(55.5%2)
<141

Therefore, to satisfy all three expressions, the required
heatsink must have a thermal resistance less than 1.35°C/
W.

This heatsink design example is based on a constant-volt-
age supply, and should be verified within your specific set
environment.
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Pd — Pg (L, Rch) Pd — P (Cch)
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» $0/VG=40dB J so|vG=40dB
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g 3 Ry =6Q 3R,=6Q
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Po — Vin (L, Reh) Po — Vin (Cch)
vG=40dB VG=40dB } I
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B Specifications of any
characteristics, and
of the performance
prodl}at/techheiogy improvement, etc. When designing equipment, refer to the "Delivery Specification”
for the §ANYO product that you intend to use.
B |nformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.
This catalog provides information as of September, 1999. Specifications and information herein are
subject to change without notice.
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