Ordering number : EN4822A

Thick Film Hybrid IC

STK400-290
SA////WYO AF Power Amplifier (Split Power Supply)

(50 W + 50 W + 50W mir HD 0.08%)

Overview Package Dimension

Now, thick-film audio power amplifier ICs are available  unit: mm
with pin-compatibility to permit a single PCB to be  4086A
designed and amplifier output capacity changed simply by
installing a hybrid IC. This new series was developed
with this kind of pin-compatibility to ensure integration
between systems everywhere. With this new series of ICs,
even changes from 3-channel amplifier to 2-channel
amplifiers is possible using the same PCB. In addition,
this new series of 1Cs has a 6/3Q drive in order to support
the low impedance of modern speakers.

je= 21, 5>

Features
* Pin-compatible
STK400-000 series (3-channel, single package)
O
STK401-000 series (2-channel, single package)
* Output load impedance R =6Q/3Q supporfed
* New pin assignment ‘
To simplify input/output pattern Iayo i

L 53.34
(21X 2.54)

reduced.
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STK400-290

Specifications
Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vce max +47 Y
Thermal resistance 6j-c Per power transistor
Junction temperature Tj
Substrate temperature Tc
Storage temperature Tstg
Available time for load short-circuit ts Vee =132V, R =6 Q, f=50 Hz, Po =50

Operating Characteristics at Ta=25°C,R. =6Q,Rg=600Q, VG = 40dB R

&

Parameter Symbol Conditions Unit
Quiescent current lcco Vee =139V mA
_— Vce =%32 V, f =20 to 20 kHz, W
o™ THD = 0.08%
Output power
putp oy | Voo=26V,f= 1kHz, TH o W
°o@ IR =30
S THD (1) | Vec=%32V,f=20to 0.08 %
Total harmonic distortion
THD (2) 0.007 %
Frequency response fL, fu 20to 50 k Hz
Input impedance r 55 kQ
Output noise voltage Vo 1.2 mVrms
Neutral voltage Vn 0 +70 mvV

Notes
 Userated power supply for testing unl

DBA40C

ied Transformer Power Supply
(MG-200 equivalent)

-
100004x

O +Vce

=500

AAA

O E

+

1000OIAT

500

Q -vee

A01361

Unit (resistance: Q, capacitance: F)
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STK400-290

Internal Equivalent Circuit

TR2S TR4 TR413

TR33 TRS
TR34 TR410

£

Copper (Cu) foil surface
In the STK401-000 series, pin No. 6 corresponds to pin No. 1.
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STK400-290

Sample Application Circuit

A01538

Q, capacitance: F)

Description of External Circuits

For input coupling capacitor. Used for current b, or reactancev\gﬁ'n low frequency is increased, the reactance
c1 11 21 vaIue should be reduced in order to reduce the gu ,S|gnal regf ance dependent 1/f n0|se In response to the
C2,12,22

For NF capacitor. This capacitor

equation.

C3, 13,23
C5, 15, 25
C6,7
C8,9, 28, 29
R1, 11,21
R2, 12, 22
R3, 13, 23
R4, 14,24 al R2, Rl ‘and R22 in order to establish a stable ' balance
RS, 15, 25 igto
; "(1stor. This resistor’s electrical output resides in the signal frequency and is calculated according to the
la. +
Vee maxiv2 )
= (gortcs (15 25) + R6 (16, 26) ) * RO (16, 26)
ut signaf fréquency upper limit
pplied resistor. Po max, ripple rejection and power-up shock noise are modified according to this value. Set the
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STK400-290

Series Configuration

(3 ch simultaneous)

STK400-000, STK400-200 series

STK401-000, STK401-200 series (2 ch)

Supply voltage (V)

THD Hp | Fxed THD hp | Fed
Type No. Type No. standard Type No. Type No. standard
(%) (%) (%) (%)
output output
STK400-010 STK400-210 10 W x 3 | STK401-010 STK401-210 10W x 2
STK400-020 STK400-220 15 W x 3 | STK401-020 STK401-220 15 W x 2
STK400-030 STK400-230 20 W x 3 | STK401-030 STK401-230
STK400-040 STK400-240 25 W x 3 | STK401-040 STK401-240
STK400-050 STK400-250 30 W x 3 | STK401-050 STK401-250
STK400-060 STK400-260 35 W x 3 | STK401-060 STK401-260
STK400-070 o4 STK400-270 0.08 40 W x 3 | STK401-070 04 STK401-270
STK400-080 |  [STK400-280 |~ |45W x 3| STK401-080| | STK401-280
STK400-090 STK400-290 50 W x 3 | STK401-090 STK401-290
STK400-100 STK400-300 60 W x 3 | STK401-100 STK401-300
STK400-110 STK400-310 70 W x 3 | STK401-110 i
STK401-120
STK401-130
STK401-140
STK400-400, STK400-600 series
(3 ch non-simultaneous)
THD THD Fixed
Type No. Type No. standard
(%) (%)
output
STK400-450 STK400-650
STK400-460 STK400-660
STK400-470 STK400-670
STK400-480 STK400-680
STK400-490 | 0.4 | STK400-690
STK400-500 STK400-760;
STK400-510 | | STKADGE710 | sar i magr oo
STK400-520
STK400-530
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STK400-290

Example of Set Design for Common PCB

7 %

I

=

6-channel amplifie

STK400-000 Series
STK400-000 Series

+

©

5-channel amplifier

' STK400-000 Series
. STK401-000 Series

8TK401,000 Series
STK401-000 Series’
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STK400-290

External Circuit Diagram

STK400-000 CSGhﬂ?Sn . ceh ccn Reh EeR en (3ch)
IN NF

Le
ch Lch Ach RAch Pre Pre Pre P re Cch Cch Lch RAch Rch Lch Ach Cch
IN *Vcr. =Vgc -Vee *+Vec +Vece ~Vec =Vec *Vee ~Vee OUT oUT ouT

tch INO
1004
.
Leh IN
2.2» 1k
70p
Rch IN *
2,28 1K
470p
Lch Lch
STK401-000 Series Ach Ach Lch
Lech Leh Reh Rch Pre Pre Leh RAch Agh 4(”. Re
IN NF GND NF 1IN ~Vge +Vocec NG NC -Vee +Voe sVogfouT ou
Leh IN *
2,28 1k
470p5
Rk
Rch IN O—
2.28 1K

O -Vee
O +vee

A01833

Heat Radiation Design Consid

The radiator thermal resistance 6c:a.

Condition 1: |1C substrate tef

Load reﬂﬁance R,
e Assured amb|enttemperature Ta

The total substrate power consumption when STK400-290 V¢ is£32 V and R, is 6 Q, for a continuous sine wave
signal, is a maximum of 105 W (Figure. 1). In general, when this sort of continuous signal is used for estimation of
power consumption, the Pd used is 1/10th of Po max (slight variation depending on safety standard).

Pd = 66.5 W (1/10 Py max=during 5 W)

No. 4822-7/10



STK400-290

The STK400-290 has six power transistors, so the thermal resistance per transistor 6j-c is 1.7°C / W. With an assured
ambient temperature Ta of 50°C, the required radiator thermal resistance 6c¢-a would be:

From expression (1)' Oc-a < (125-50)/66.5

<112
From expression (2)' 6c-a < (150-50)/66.5—1.7/6
<122

To satisfy both, 1.12°C/W is the required radiator thermal resistance.
Figure 2 illustrates Pd - Po when the V¢ of STK400-290is+26 V and R, isfunctiq

Pd =76 W (1/10 P, max = during 5 W)
From expression (1)' 6c-a < (125-50)/76

<0.98
From expression (2)' 6c-a < (150-50)/76-1.7/6
<1.03

To satisfy both, 0.98°C / W is the required radiator thermal resistance,

! eis based on afixed voltage
supply, and will require verification within your specific set environ ent.

Figure 1
B3
= Pd -
"g 160 RL=60
B 140/ f=1kHz
] VG=40dB
§ 1o|Re=6000
3 3-channels dri\]/en 3 ¢hatinels dri\]'en S AN
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&
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STK400-290
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Supply voltage, Vo - V
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Substrate temperature, T - °C

120 140 160
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STK400-290

Oﬂtrol systems, vehicles, disaster/crime-prevention eqmpment and the like, the failure of
,tly cause injury, death or property loss.

Accepﬁ il respoﬁsl’blllty and indemnify and defend SANYO ELECTRIC CO., LTD., its afflllates subsidiaries and
distributors ang ah’ their officers and employees, jointly and severally, against any and all claims and litigation and all
ddm ages, cqét,;a'nd expenses associated with such use:

O Not inipgsé any responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO EFECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

m Information (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 July, 1997. Specifications and information herein are subject to change
without notice.
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