[ Ordering number: EN 21338 |

Thick Film Hybrid IC

STK4036V

SANYO

AF Power Amplifier (Split Power Supply)

(50W min, THD = 0.08%)

Features

+ Small-sized package permitting audio sets to be made

stimmer (up to 700W)

» The STK4024V series are available for output 20W to

Package Dimensions

unit: mm
4062

[STK4036V]

100W(200W) and are pin-compatible. (120W to 200W: 64.0 8.5
18 pins) =8
* Facilitates thermal design of slim stereo sets.
+ Distortion 0.08% due to current mirror circuit ® 3
« Possible to design electronic supplementary circuits ! —cf,f-,-f
(pop noise muting at the time of power ON/OFF, load &~ 2
short protector, thermal shutdown) L 0
7 15 r
05 s
2.5 Q4
b 14 X 2.54 ——n!
35 9
Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vgo max 52 v
Thermal resistance 6j-c 18 °CIW
Junction temperature Tj 150 °C
Operating substrate temperature Te 125 °G
Storage temperature Tstg —30 to +125 °C
Available time for load short-circuit tg* Voo =35V, Ry = 8Q, f = 50Hz, Py = 50W 2 s
Recommended Operating Conditions at Ta = 25°C
Parameter Symbol Condltlons- Ratings Unit
Recommended supply voltage Vee 135 v
Load resistance Ry 8 Q
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STK4036V

Operating Characteristics at Ta = 25°C, V¢ = £35V, R = 8Q, VG = 40dBf = 1kHz, Rg = 600%,
100kHz-LPF ON, Ry : noninductive load

Parameter Symbal Conditions min typ max Unit
Quiescent current lcco Vgg =142V 15 - 120 mA
THD = 0.08%, f = 20Hz to
Polt) 20kHz 50 - - w
Outpul power v 31V,THD = 0.2%
¢ = 31V, THO = 0.2%, - -
Pold) R =4Q, 1= 1kHz 5 w
Total harmonic distortion THD Po = 1.0W, f= 1kHz - - 0.08 %
Frequency response AN Po = 1.0W, igdB - 20 1o 50k - Hz
Input impedance r Py = 1.0W, f = 1kHz - 55 - kQ
Output noise voltage Vyo© Voo =142V, Rg = 10kQ - - 1.2 myrms
Neutral vollage Vi Vig = 142V 70 0 +70 my
Note:  For Power supply at ihe time ol tesl, use a conslant-voltage power sup- DBAOC 10000uF N
ply unless otherwise specified. R 008 e
* For measurement of 1he available time for load shori-circuil and output 3
noise voltage, use the specified transformer power supply shown right. % ] J”
** The output noise voltage is represented by the peak value on rms scale 10000uF so00
cC

(VTVM) of average value indicating type. The noise voltage wavelorm
includes no flicker noise.

Specified Transformer Power Supply
(Equivalent to MG-200)

Equivalent Circuit
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STK4036V

Sample Application Circuit: S0W min AF Power Amplifier
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Unit (resistance: Q, capacitance: F) —Vee

Sample Printed Circuit Pattern for Application Circuit (Cu-foiled side)
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Unit (resistance: Q, capacitance: F)
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STK4036V
Po — Vi THD — Po
2 10 T
f=1kHz Vee=+31V
100 o R.=4Q
/r // & 2 Rg=600Q
7 717 VG=4048
= % g 1o
o 3 / g J
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6 sl AU /)(/ é 012 o <UHZ _/ /
3 & s 0
V /1 g Tty 1A
1.0 2
-10 y. [- L 100 7 0 -] 0.4 & 3 1.0 ¢ - 10 £ > 100
Input voltage, Vi - mV Output power, Po - W
THD - Po Po - §
10 — 120
SI_Voc=i35v
I3 gL R=8Q
! 2| Rg=600Q 100
8 VG=40dB
E 10 z Voo=131V, Ru=42, THD=0.2%
g 8 . 80 ' ;
2 s £ ARRIERREERRN
2 2 § o0 Voo=:35V, Ru=8Q, THD=0.08% N
S o1 2 ™
3 ] : g
= 2 "‘20kHz 4l
g 0.0t \: - — (;_Q\'\y
= T 20
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25 o1 2 3 & 1.0 2 3 5 10 73§ 00 10 2 3¢ 100 2 1 > % 2 3 10k 235 100k
Qutput power, Po - W Frequency, f - Hz
VG -~ f 0 lcco VN — Tc 0
Po=1W Voec=t42v
2 |va=40d8
Rg=6002 Vi
9 Vop=131v/4Q < 40 [¢]
Voc=}35V/8Q E § >
=] RL=8Q 5 E
P 0 8 \ >
o) 1 Ro=42 TN 2 30 -20 F
> 4 = \ 5
g g \\ // s ‘
s feco = 1
s 2 S 20 — -4 2 |
& g = |
= -3 3 B
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0 “ 100 7 % w * 10k 7 2 00k 0 20 40 60 80 100 120 140
Frequency, f - Hz Operating substrate temperature, Tc -°C
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STK4036V

| - Vee Po — Vcc
100 cCco,VN 20 w0 ] .
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Supply voltage, Voo - V Supply voliage, Vee - V
. - ' Pd -
50 Pd Po - ] d Po
f=1kHz f=1kHz
RL==8Q RL=4Q PN
+31v
3. /r BA 0 Vi | et
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Output power, Po - W Output power, Po - W
VG - f lcc - f
10 ——— 1.8 A A —
Voe=£35V I - =
o |R=82 9648 16 RL=82, Po=SoW
Po=1W
— | Voo=t31v/4Q
o Rg=6002 A L « 14T vec=t35v/80
8 - s AN g 1.2 AL=8Q, Po=50W _|.
g - AN 2 1o ]
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Frequency, - Hz Frequency, f - Hz
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STK4036V

~ Vno — R
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Output power, Po - W Signal source resistance, Rg -
Description of External Parts
Vee
Q
R1 c2
INPUT 1k 4.7u abm
O—wy—t— c
Cl A2 ! OQUTPUT
a0 | 56k ~ :
AT el
A 3 I C.u
»
4 414 100p A T
c8 :
1000p (2‘5 Tu
RS |
C3 56k
1001 27
£
RO
R3 *
R | 3 100
560 § 10k | c13 ci
+ 100 +1 104
»r ” ke
o
Unit (resistance: Q, capacitance: F) ~—Vee
R1, Ct1: Input filter circuit R2: Input bias resistor
« Used to reduce noise at high frequencies. » Used to bias the input pin to zero.
. . « Affects VN stability. (See NF circuit.)
C2: Input coupling capacitor . L. . .
« Because of differential input, this resistor
« Used to block DC current. When the reac- . . .
o fixes the input resistance practically.
tance of the capacitor increases at low fre-
quencies, the dependence of 1/f noise on  R4,R5: NFB circuit (AC NF circuit). It is desirable

signal source resistance causes the output
noise to worsen. It is better to decrease the
reactance.

that the error of the resistor value is 1% or
less.
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STK4036V

C3 (R2)

R3:
R6, R7:

R7, C4:

C3:
R4,R5:

VG setting obtained by using R4, RS

log20 - ;ﬁ 40dB is recommended.
4
» Low cutoff frequency setting obtained by
using R4, C3.

1
IR, Gy

To change VG setting, it is desirable to
change R4. In this case, the low cutoff fre-
quency setting needs to be rechecked. When
VG setting is changed by changing RS, RS
must be made equal to R2 to ensure VN bal-
ance. If the resistor value is increased more
than the existing value, it may be hard to
ensure VN balance and the temperature char-
acteristic of VN may be also deteriorated.

fL =

Differential constant-current bias resistor

Used for oscillation blocking and phase com-
pensation

Used for oscillation blocking and phase com-
pensation

C6, C9:

C8:

CS:

RS, C10:
R9, R13:

Ct1, C12:

Sample Application Circuit (protection circuit and muting circuit)

+Vor

Capacitor for AC NF
Used to set VG

(C4: A polyester film capacitor is recom-
mended.)

Used for oscillation blocking and phase com-
pensation

Power amp stage (Must be connected near the
pin) C6: Power amp on (+) side
C9: Power amp on (—) side

Used for oscillation blocking and phase com-
pensation

(Used for oscillation blocking before clip at
power amp stage) )

Used for oscillation blocking and distortion
improvement

Ripple filter circuit on (+) side

Ripple filter circuit on (=) side

Used for oscillation blocking

Used to decrease the power supply imped-
ance to operate the IC stably. Must be con-
nected near the IC pin. It is desirable to use an
electrolytic capacitor.

Muting driver

i

Load-short protector

Zsex T 4T0p
7 »

100u

= 550

Unit (resistance : , capacitance : F)
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STK4036V

Thermal Design

The IC power dissipation of the STK4036V at the IC-operated mode is 32W max. at load resistance 82 and 51.3W max.
at load resistance 42 for continuous sine wave as shown in Figs.1 and 2.

Pd - Po -
S0 r 70 v Pd Po
f=1kHz f=1kHz
R =8Q RL=40
50 /“‘
B 40 — 2 /1 3v
. A1 ’\ S 50 . ey
~ N +35V = / A TN
& S - =3 / +27.9v
= 30 );,@ 2 40 A b
2 AN : AT N
3 X Y ™N 2 /]
S 20 /7‘ 25 \\ J 3 //
2 2
g 4/ % H q@’&, /4
o 3]
=~ 10 =
10
4] [¢]
01 10 ? 1 J > o1 23 1.0 > 10 10
Output power, Po - W Output power, Po - W
Figure 1. STK4036V Pd — Po (RL = SQ) Flgure 2. STK4036V Pd - Po (RL = 4Q)
In an actual application where a music signal is used, it is Condition 2: T¢ = Pd x (8c-a) + Pd/2 x (Bj-¢c) + Ta <
impractical to estimate the power dissipation based on the 150°C «ooveee )
continuous signal as shown above, because too large a heat where Tj: Junction temperature of power
sink must be used. It is reasonable to estimate the power transistor

dissipation as 1/10 Po max. (EIAJ). Assuming that the power dissipation is shared equally

That is, Pd = 21.2 W at 8Q, Pd = 29W at 4Q between the two power transistors, thermal resistance 8j-c
Thermal resistance Oc-a of a heat sink for this IC power is 1.8°C/W and

dissipation (Pd) is fixed under conditions 1 and 2 shown Pd x (Bc-a + 1.8/2) + Ta< 150°C «-«ve (€)]
below.

Thermal resistance Bc-a of a heat sink must satisfy ine-
Condition 1: Tc=Pd x 6c-a+ Ta< 125°C - 1) qualities (1) and (3).
where Ta: Specified ambient temperature

. Fig.3 shows the relation between Pd and 6c-a given from
Te: Operating case temperature

(1) and (3) with Ta as a parameter.

6c-a — Pd
z ° To=125C
O 8 \\ Ty =150
‘:S 9 X«Ta=60'c
8 \ |
i g N \ Ta=50’cl
7 |
— \ Ta=40T _ |
g s |
ch 4 N\ \\ {
9
8 \\\\
g, N
| e~~~
;é) 1 —— Sy |
=
E N |

6 16 20 ) %0 0

IC power dissipation, Pd - W
Figure 3. STK 4036V 6c¢c-a - Pd
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STK4036V

[Example] The thermal resistance of a heat sink is
obtained when the ambient temperature spec-
ified for a stereo amplifier is 50°C.

Assuming Voo = 135V, R = 8Q, V¢ =
31V, Ry =4Q,

Ry = 8Q: Pdl =21.2W at 1/10 Po max.

Ry =4Q: Pd2 = 29W at 1/10 Po max.

The thermal resistance of a heat sink is
obtained from Fig.3.

Ry = 8Q: Bc-al = 3.54°C/W

Ry =4Q: 6¢c-a2 = 2.5°C/W

Tj when a heat sink is used is obtained from
(3).

Ry =8Q: Tj=143.7°C

Ry =4Q: Tj = 149.0°C

This design is based on the use of a constant-voltage regu-
lated power supply. Pd differs when a transformer power
supply is used. Redesign must be made based on Pd that
suits the regulation of each transformer.
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