Ordering number:ENN5170

Thick Film Hybrid IC

STK392-110
SA///MYO 3-Channel Convergence Correction Circuit

(Ic max = 3A)

Overview Package Dimensions
The STK392-110 is a convergence correction circuit IC fQinit:mm
video projectors. It incorporates three output amplifiers @083

a single package, making possible the construction of CRF
horizontal and vertical convergence correction output cir- [STK392-110]
cuits for each of the RGB colors using ust two hybrid ICs. 60
The output circuit use a class-B configuration, in compatji- ‘ 55_'6 ‘
son with the STK392-010, realizing a more compact pack- ‘
age and lower cost.
36 19 T Te

Applications %2 .
« Video projectors T

JUTTHTTTT s ]
Features 254 05 E

. S . (6.21) 17x2.54=43.18

« 3 output amplifier circuits in a single package
* High maximum supply voltage @& max =+38V) _
« Low thermal resistanc®jtc=3.0°C/W) SANYO : SIP18

 High temperature stability @max=123C)

» Separate predriver and output stage supplies

 Output stage supply switching for high-performance
designs

« Low inrush current when power is applied

Series Organization
The following devices form a series with varying output capacity and application grade. Some of the devices below are
under development, so contact your nearest sales representative for details.

Type No. Maximum ratings . Maximum horizontal frequency Application grade
Ve max Ic max 6j-c fry max

STK392-110 +38V 3A 3.0°C/w 15kHz General projection TVs
STK392-010 +38V 5A 2.6°C/IW 15kHz General projection TVs
STK392-020 +44V 6A 2.1°C/w 35kHz HD, VGA
STK392-040 +50V 7A 1.8°C/W 100kHz XGA, CAD, CAM
STK392-210 +65V 8A 1.5°C/W 130kHz CAD, CAM
STK392-220 +75V 10A 1.3°C/W 160kHz CAD, CAM

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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STK392-110

Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max +38 \%
Maximum collector current Ic Tr6, 7, 13, 14, 20, 21 3.0 A
Thermal resistance 6j-c Tr6, 7, 13, 14, 20, 21 (per transistor) 3.0[ ‘c/w
Junction temperature Tj 150 °C
Operating temperature Tc 125 °C
Storage temperature Tstg -30to+125| °C

Operating Characteristics at Ta = 25°C, Rg=8D, Vcc=+30V, specified test circuit

. Ratings )
Parameter Symbol Conditions - Unit
min typ max
Output noise voltage VNO 0.2 | mVrms
Quiescent current Icco 15 22 30| mA
Neutral voltage VN -50 0 +50| mv
Output delay time tp f=15.75kHz, triangular wave input, Voy1=1.5Vp-p 1 us

Note :
All tests are conducted using a constant-voltage regulated supply unless otherwise specified.
The output noise voltage is the peak value of an average-reading meter with an rms value scale (VTVM).

Block Diagram

STK392-110
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STK392-110

Equivalent Circuit
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STK392-110
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STK392-110

Sample Application Circuit
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B |n the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

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 September, 1999. Specifications and information herein are
subject to change without notice.
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Ordering number; EN 5081

Thick Film Hybrid IC

/ No. 5081 7[ STK392-040

3-Channel Convergence Correction Circuit
(IC max = 7A)

Overview Package Dimensions

The STK392-040 is a convergence correction circuit IC  unit: mm

for video projectors. It incorporates three output amplifiers

in a singl i i i 4086A
gle package, making possible the construction of

CRT horizontal and vertical convergence correction output [STK392:040)
circuits for each of the RGB colors using just two hybrid 50
ICs. 78,0 — -
pa— 20.0 r_'
Applications N [
* Video projectors (high-definition television, high-defi- \ -]
- ) ) - Dy« o

nition graphic projectors) 3 'r _

Features ° / ;1. g
y
0 | E F on

* 3 output amplifier circuits in a single package (22-pin) 2-3.6" Jdas— 5‘ ~ 0.4
* High absolute maximum supply voltage (Voo max = 1.3 1.9

50V) : ‘ X8y 5.5

* Low thermal resistance (8j-c = 1.8°C/W)

* High temperature stability (T max = 125°C)

* Separate predriver and output stage supplies

*+ Output stage supply switching for high-performance
designs

* Pins are arranged in separate groups of inputs, supply,
and outputs to reduce the adverse effects of pattern lay-
out on characteristics and to make design easier.

* Constant-current circuit in the predriver for stable sup-
ply switching operation

¢ Large lineup of family devices (STK392-000 series) to
cover the range from general applications to high-class
applications using a single PCB

SANYO Electric Co., Ltd. Semiconductor Business Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
61995TH (ID) No. 5081—1/4




STK392-040

Specifications

Maximum Ratings atTa = 25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 150 v
Maximum cellector current e T8, 10, 18, 20, 28,30 1.0 A
Thermal resistance 8j-c ?;gr :gn:s?s'tig 2.3 18 °CW
Junction temperature Tj 150 °C
Operating substrate temperalure ToTe 125 °¢
Storage temperature Tstg -3010 +125 °C
Operating Characteristics at Ta = 25°C, Rg = 50Q
Parameter Symbol Conditions min tvp max Unit
Output noise voltage Vio Voo = H0V - - 0.2 mvims
Quiescent current leco Vg = #0V 30 80 150 mA
Neutral voltage Viy Vg = 240V -50 Y +50 my
Ve = 240V, f = 64kHz,
Output delay lime to friangular wave input, - - 0.2 [15]
Vour = 1.5Vp-p
Ve = £35V, -3dB, (0dB at
Frequency response iy 1kHz}, sine wave input, - 38 - MHz
Vi = 50mVp-p

Block Diagram
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STK392-040

Equivalent Circuit

T

LITE :|

TA214 TR22

k-] -
N )
L n
w
o 3,
Iy
it
i
jSada)
n
o
>
Hir
Wr
E-d
- 7
W
r= _‘E
PIV R
Eakid
ke
=
-
T {
Wi
E]
@

AI2E Faat

Test Circuit

o Unit (resistance: LI, capacitance: F)
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Vo: Vi is measured by connecting a VTVM.
Vyy is measured by connecting a DG voltmeter.
ip is measured by connecling an oscilloscope.
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STK392-040

lecor Vn—Vee Test circuit
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M No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace equipment, nuclear
power control systems, vehicles, disaster/crime-prevention equipment and the like, the faifure of which may direcily or indirectly cause injury,
death or property loss.
M Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD.,, its affiliates, subsidiaries and distributors and all their
officers and employees, jointly and severally, against any and all claims and litigation and all damages, cost and expenses associated
with such use:

@ Notimpose any respansibility for any fault or negligence which may be cited in any such claim or litigation orr SANYO ELECTHIC Co,,
LTD., its affiliates, subsldiaries and distributors or any of their officers and employees, jointly or severally.

W 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 June, 1995. Specifications and information herein are subject to change without notice.
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Ordering number : ENN7065A

Thick-Film Hybrid IC

STK402-090

SA///WYO Two-Channel Class AB Audio Power Amplifier IC
50 W+ 50 W

Overview Package Dimensions

The STK402-000 series products are audio powamit: mm
amplifier hybrid ICs that consist of optimally-designeds190-si1P15
discrete component power amplifier circuits that have

been miniaturized using SANYQ's unique insulated meta
substrate technology (IMST). SANYO has adopted a new
low thermal resistance substrate in these products to
reduce the package size by about 60% as compared to the |
earlier SANYO STK407-000 series.

[STK402-090]

59.2
52.0

Features w265 &

165 | |
21.0 |
310

 Series of pin compatible power amplifiers ranging from 0
20 W x 2 channels to 120 W 2 channels (10%/1 kHz) 7 T
devices. The same printed circuit board can be used 20 _J_o05
depending on the output power grade. (12) 14x2=28 2.9
* The pin arrangement is compatible with that of the 3
channel STK402-200 series. This means that 3-channel
printed circuit boards can also be used for 2-chann
products.
* Miniature packages
— 15 W/ch to 40 W/ch (THD = 0.4%, f = 20 Hz to
20 kHz); 46.6 mmx 25.5 mmx 8.5 mm *

— 50 W/ch to 80 W/ch (THD = 0.4%, f = 20 Hz to
20 kHz); 59.2 mmx 31.0 mmx 8.5 mm *
*: Not including the pins.

» Output load impedance; R 6 Q

 Allowable load shorted time: 0.3 seconds

» Supports the use of standby, muting, and load shorting
protection circuits.

[y

5

0.4

4.0

SANYO: SIP15

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
D0102AS (OT) No. 7065-1/5




STK402-090

Series Organization

These products are organized as a series based on their output capacity.

Type No.
Item
STK402-020 | STK402-030 | STK402-040 | STK402-050 | STK402-070 | STK402-090 | STK402-100 | STK402-120
Output 1 (10%/1 kHz) 20W+20W | 30W+30W [40W+40W [ 45W +45W |60 W +60W |80 W +80W |100 W + 100 W[120 W + 120 W
Output 2 (0.4%/20 Hz to 20 kHz) [ 1I5W +15W | 20W +20 W [25W +25 W |[30W +30W [40W +40W |50 W +50W | 60 W + 60 W | 80 W + 80 W
Maximum supply voltage
(No signal) +30V +34 'V +38V +40V +50 V +54 V +57V +65V
Maxi ly volt
(Gaé')m”m supply votage 28V 32V 36V 38V 44V 47V 50V 57V
Zeg)’mmendw supply voltage | 14, 22V £25V £26.5V £30 V £32V 35V £39V
Package 46.6 mm x 25.5 mm x 8.5 mm 59.2 mm x 31.0 mm x 8.5 mm
Specifications
Maximum Ratings at Ta = 25C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (No signal) Ve max(0) +54 \%
Maximum supply voltage Veemax(l) | RL=6Q +47 \%
Thermal resistance 6j-c Per power transistor 2.2 °CIW
Junction temperature Tj max . . 150 °C
- Both the Tj max and the Tc max conditions must be met.
Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg —-30to +125 °C
Allowable load shorted time *2 ts Vec =320V, R =6 Q, f=50 Hz, Po =50 W 0.3 s
Operating Characteristics at Tc = 25°C, R = 6 Q (noninductive load), Rg = 60@2, VG = 30 dB
Conditions*1 Ratings .
Parameter Symbol - Unit
Vee (V) | f(Hz) Po (W) | THD (%) min typ max
Po (1) +32.0 [20t0 20k 0.4 47 50
Output power w
Po (2) +32.0 1k 10 80
S THD (1) 4320 [20t0o20k| 1.0 VG =30 dB 0.4
Total harmonic distortion %
THD (2) +32.0 1k 5.0 VG =30dB 0.01
Frequency characteristics fL, fH +32.0 1.0 +0 -3 dB 20to 50 k Hz
Input impedance ri +32.0 1k 1.0 55 kQ
Output noise voltage *3 Vo +39.0 Rg=2.2kQ 1.2 | mVrms
Quiescent current lcco +39.0 10 40 80 mA
Neutral voltage VN +39.0 -70 0 +70 mVv

Notes: 1. Unless otherwise noted, use a constant-voltage supply for the power supply used during inspection.
2. Use the transformer power supply circuit stipulated in the figure below for allowable load shorted time measurement and output noise voltage

measurement.

3

Stipulated Transformer Power Supply (MG-200 equivalent)

DBA40C 10000 pF

QO +Vcc

500 Q

Z[Z 500 Q

10000 pF

O -vee

3. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50 Hz) power supply should be used to
minimize the influence of AC primary side flicker noise on the reading.

No. 70652/5




STK402-090

Internal Equivalent Circuit
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STK402-090

Thermal Design Example

The thermal resistanc@c¢-a of the required heat sink for the power dissipation, Pd, within the hybrid IC is determined as
follows.

Condition 1: The IC substrate temperature, Tc, must not exceé@.125

PdxBc—a+Ta<12% -« «---- (1)
Ta: Guaranteed ambient temperature for the end product.

Condition 2: The junction temperature, Tj, of each power transistor must not excé€d 150

Pdx6c—a+Pd/N«@—c+Ta<150C --------- 2)

N: Number of power transistors
Bc-a: Thermal resistance per power transistor

However, the power dissipation, Pd, for the power transistors shall be allocated equally among the N transistors.
The following inequalities results from solving equations (1) and (Hda.

Bc—a<(125-Ta)/Pd----vvrrrnnnnn (1y
Bc—a<(150-Ta)/PdGf—c/N - -+« 2y

Values that satisfy these two inequalities at the same time represent the required heat sink thermal resistance.
When the following specifications have been stipulated, the required heat sink thermal resistance can be determined fron
formulas (1)’ and (2)'.

 Supply voltage — ¥¢
* Load resistance value — RL
» Guaranteed ambient temperature — Ta

[Example]
When the IC supply voltage,d¢, is£32 V and R is 6 Q, the IC internal power dissipation, Pd, will be a maximum of
72 W for a continuous sine wave signal at 1 kHz, according to the BahaPacteristics.

For the music signals normally handled by audio amplifiers, a value opIt&aR is generally used for Pd as an estimate
of the power dissipation based on this type of continuous signal. (Note that the factor used may differ depending on the
safety standards used.)

That is:
Pd =48 W (When 1/84max = 6.25 W)

The number of power transistors in the audio amplifier block of these hybrid ICs, N, is 4, and the thermal resistance per
transistor is 2.ZC/W. Therefore, the required heat sink thermal resistance for a guaranteed ambient temper&t@re of 50
will be as follows.

From formula (1)’ Bc —a < (125 -50) /48
<1.56

From formula (2)’ Bc —a < (150 —50) /48 — 2.2/4
<1.53

Therefore, 1.53C/W is the required heat sink thermal resistance.

Note that this thermal design example assumes the use of a constant-voltage power supply, and is therefore not a verifie
design for any particular user's end product.

No. 70654/5



STK402-090

Total device power dissipation Pd - W

Output power, Po - W

Pd - PO THD - Po
80 — 100 —
RL=6Q irTc=25°C
L Vce =32V PN e  3tVec=%32V
70 S L
f = TkHz /’ > . J[vG=30de
6ol VG =30dB / o 'ffR.=60 ]
Rg =600 Q / |3£ 3 Rg=600Q |
50| 2ch drive s 2
1.0
d £
40 / 0 3
/ s
30 / 2 0%
/ s 5 20 kHz
P 5 3 1
20 /, < \& ] .
|~ T 00% = — 20 Hz >
10 — |9 5 e — /1
3 s
2 |
0 0.001 ‘
0.1 2 3 5710 2 3 57 10 2 3 5 7100 0.1 2 3 5710 2 3 57 10 2 3 5 7100
Output power, Po/ch - W ITF02168 Output power, Po - W ITF02155
PO - f
100 o
90
RL=6Q,Vcc=+%32V, THD =10 %
80
. T TTITETTTTT Y
RL=6Q,Vcc=+32V,THD =04 %
60
50
40
30
2 Tc=25°C
10 VG =30dB
Rg =600 Q
10 23 57100 2 3 571k 2 3 5710k 2 3 5 7100k
Frequency, f - Hz ITF02157

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 December, 2002. Specifications and information herein are
subject to change without notice.
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Ordering number : ENN7374

Thick-Film Hybrid IC
STK403-430
SA////WYO Six-Channel Class AB Audio Power Amplifier IC

20 W x 6 Channels

Overview Package Dimensions

The STK403-400 series products are audio powamit: mm
amplifier hybrid ICs that consist of optimally-designedop2-sip2s
discrete component power amplifier circuits that have
been miniaturized using SANYQ's unique insulated meta
substrate technology (IMST). The adoption of a newly|
developed low thermal resistance substrate allows thi
product to integrate six power amplifier channels in a
single compact package. The adoption of a standby circui 0 0
in this device allows it to reduce impulse noise 3] & —© =
significantly as compared to earlier Sanyo products, in " { coo ﬂ/ :
particular, the STK402-*00 series products. =)
I

Features 36 o4
20 f 05 29
« Series of pin compatible power amplifiers ranging from 20 27X2.0=54.0 55

30 W/ch to 45 W/ch (10%/1 kHz) devices. The sam
printed circuit board can be used depending on the
output power grade.
Miniature packages
— 78.0 mmx 32.0 mmx 9.0 mm *

*: Not including the pins.
Output load impedance; R 6 Q
Allowable load shorted time: 0.3 seconds
Supports the use of standby and muting circuits.

[STK403-430]
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SANYO: SIP28

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company
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STK403-430

Series Organization
These products are organized as a series based on their output capacity.

tem Type No.

STK403-430 STK403-440 STK403-450
Output 1 (10%/1 kHz) 30 W x 6 ch 40 W x 6 ch 45 W x 6 ch
Output 2 (0.6%/20 Hz to 20 kHz) 20 W x 6 ch 25 W x 6 ch 30 W x 6 ch
Maximum supply voltage (No signal) +36 V +38V +40V
Maximum supply voltage (6 Q) +34V +36 V +38V
Recommended supply voltage (6 Q) +23V +26 V +28 'V

Package 78.0 mm x 32.0 mm x 9.0 mm
Specifications
Maximum Ratings at Ta = 25C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (No signal) Ve max(0) +36 \%
Maximum supply voltage Veemax(l)| RL=26Q +34 \%
Minimum operating supply voltage Vce min +10 \%
Maximum operation flow-in current (pin 23)  |IsT oFr Max 12 mA
Thermal resistance 0j-c Per power transistor 3.6 °CIW
Junction temperature Tj max . . 150 °C
- Both the Tj max and the Tc max conditions must be met.

Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg -30to +125 °C
Allowable load shorted time *4 ts Vecec =+23.0V, R =6 Q, f=50 Hz, Po = 20 W, 1ch drive 0.3 s

Operating Characteristics at Tc = 25C, R = 6 Q (noninductive load), Rg = 6002, VG = 30 dB

Conditions*1 Ratings .
Parameter Symbol - Unit
Vee (V) f (Hz) Po (W) | THD (%) min typ max
Po (1) +23.0 [20to 20k 0.6 18 20
Output power *1 w
Po (2) +23.0 1k 10 30
o . THD (1) +23.0 [20to 20k 5.0 VG =30dB 0.6
Total harmonic distortion *1 %
THD (2) +23.0 1k 5.0 VG =30dB 0.03
Frequency characteristics fL, fy +23.0 1.0 +0 -3 dB 20to 50 k Hz
Input impedance ri +23.0 1k 1.0 55 kQ
Output noise voltage *2 Vo +28.0 Rg =2.2kQ 1.0 | mVrms
Quiescent current lcco +28.0 No loading 60 110 180 mA
Neutral voltage VN +28.0 -70 0 +70 mV
Current flowing into pin 23 Vo3 =5V, current Limiting
in standby mode *6 IsTon +23.0 resistance: 6.2 kQ 0 mA
Current flowing into pin 23
in operating mode *6 IsT OFF +23.0 0.4 1.2 mA

Notes: 1. 1ch drive
2. Unless otherwise noted, use a constant-voltage supply for the power supply used during inspection.
3. Use the transformer power supply circuit shown in the figure below for allowable load shorted time measurement and output noise voltage
measurement.
4. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50 Hz) power supply should be used to
minimize the influence of AC primary side flicker noise on the reading.
5. Design applications so that the minus pre-V¢c line (pin 17) is the lowest potential applied to the IC at all times.
A limiting resistor that assures that the maximum operating current flowing into the standby pin (pin 23) does not exceed the maximum rating must
be included in application circuits. This IC operates when a voltage higher than Vg (about 0.6 V) is applied to the standby pin.
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Designated Transformer Power Supply (RP-25 equivalent)
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STK403-430

Internal Equivalent Circuit
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STK403-430

Sample Application Circuit
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STK403-430

Thermal Design Example

The heat sink thermal resistanfe;a, required to handle the total power dissipated within this hybrid IC is determined as
follows.

Condition 1: The IC substrate temperature Tc must not exceé@125
PdxBc—-a+Ta<12%C ... (1)
Ta: Guaranteed ambient temperature for the end product.
Condition 2: The junction temperature of each individual transistor must not excé€d 150
Pdx 6c —a + Pd/Nk ) —c + Ta < 156C ... (2)
N: Number of power transistors
6j-c: Thermal resistance per power transistor
We take the power dissipation in the power transistors to be Pd evenly distributed across those N power transistors.
If we solve forBc-a in equations (1) and (2), we get the following inequalities.
6c —a< (125-Ta)/Pd ... (1)
6c — a < (150 — Ta)/Pd6j-c/N ... (2)
Values that satisfy both these inequalities at the same time are the required heat sink thermal resistance values.
Determining the following specifications allows us to determine the required heat sink thermal resistance from
inequalities (1)’ and (2)'.
 Supply voltage: ¥¢
* Load resistance:|R
» Guaranteed ambient temperature: Ta

Example:

Assume that the IC supply voltagegy, is+23 V, R is 6 Q, and that the signal is a continuous sine wave. In this case,
from the Pd — B characteristics, the maximum power will be 103 W for a signal with a frequency of 1 kHz.

For actual music signals, it is usual to use a Pd of 1/&ufaR, which is the power estimated for continuous signals in
this manner. (Note that depending on the particular safety standard used, a value somewhat different from the value o
1/8 used here may be used.)

That is:
Pd = 65 W (when 1/8dmax is 2.5 W)

The number, N, of power transistors in the hybrid IC's audio amplifier block is 12. Since the thermal re8s@anper
transistor is 3.8C/W, the required heat sink thermal resistafceq, for a guaranteed ambient temperature 6€50ill
be as follows.

From inequality (1)'8c — a < (125 — 50)/65
<1.15
From inequality (2)'8c — a < (150 — 50)/65 — 3.6/12
<1.23
Therefore, the thermal resistance that satisfies both these expressions at the same tit@#Ws. 1.15

Note that this thermal design example assumes the use of a constant-voltage power supply, and is only provided as a
example for reference purposes. Thermal designs must be tested in an actual end product.

No. 73745/8



STK403-430

Stand-by & Mute Sample Application Circuit
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STK403-430

Standby Mode Control
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« Impulse noise that occurs at power on and power off can be reduced significantly by using a standby circuit.

« End product design is made easier by using a limiting resistor *1 to match the control voltage provided by the microcontroller or other control circuit.

« Standby control can be applied by controlling the current (Ist) flowing into the standby pin (pin 23).
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STK403-430

Total harmonic distortion, THD — %

Output power, P — W
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 December, 2003. Specifications and information herein are
subject to change without notice.

PS No. 7378/8



Ordering number : ENN*7375

Thick-Film Hybrid IC
STK403-440
SA////WYO Six-Channel Class AB Audio Power Amplifier IC

25 W x 6 Channels

Preliminary

Overview Package Dimensions

The STK403-400 series products are audio powamit: mm
amplifier hybrid ICs that consist of optimally-designedop2-sip2s
discrete component power amplifier circuits that have
been miniaturized using SANYO'’s unique insulated metal [STK403-440)]
substrate technology (IMST). The adoption of a newly|
developed low thermal resistance substrate allows thi
product to integrate six power amplifier channels in a
single compact package. The adoption of a standby circui 0 0
in this device allows it to reduce impulse noise 3] & —© =
significantly as compared to earlier Sanyo products, in " { coo ﬂ/ :
particular, the STK402-*00 series products. =)
I

Features 36 o4
2.0 0.5

e 29
« Series of pin compatible power amplifiers ranging from 20 27X2.0=54.0 55
30 W/ch to 45 W/ch (10%/1 kHz) devices. The sam
printed circuit board can be used depending on the
output power grade.
Miniature packages
— 78.0 mmx 32.0 mmx 9.0 mm *

*: Not including the pins.
Output load impedance; R 6 Q
Allowable load shorted time: 0.3 seconds
Supports the use of standby and muting circuits.

c 78,0
700 9.0

210
258
320

40

[1°)

SANYO: SIP28

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
21604TN (OT) No. 7375-1/8




STK403-440

Series Organization
These products are organized as a series based on their output capacity.

tem Type No.

STK403-430 STK403-440 STK403-450
Output 1 (10%/1 kHz) 30 W x 6 ch 40 W x 6 ch 45 W x 6 ch
Output 2 (0.6%/20 Hz to 20 kHz) 20 W x 6 ch 25 W x 6 ch 30 W x 6 ch
Maximum supply voltage (No signal) +36 V +38V +40V
Maximum supply voltage (6 Q) +34V +36 V +38V
Recommended supply voltage (6 Q) +23V +26 V +28 'V
Package 78.0 mm x 32.0 mm x 9.0 mm

Specifications
Maximum Ratings at Ta = 25C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (No signal) Ve max(0) +38 \%
Maximum supply voltage Veemax(l)| RL=26Q +36 \%
Minimum operating supply voltage Vce min +10 \%
Maximum operation flow-in current (pin 23) |IsT oFr Mmax 12 mA
Thermal resistance 0j-c Per power transistor 3.6 °CIW
Junction temperature Tj max . . 150 °C
- Both the Tj max and the Tc max conditions must be met.

Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg -30to +125 °C
Allowable load shorted time *4 ts Vcc =+26.0V, R =6 Q, f=50 Hz, Po = 25 W, 1ch drive 0.3 s

Operating Characteristics at Tc = 25C, R = 6 Q (noninductive load), Rg = 6002, VG = 30 dB

Conditions*1 Ratings .
Parameter Symbol - Unit
Vee (V) f (Hz) Po (W) | THD (%) min typ max
Po (1) +26.0 [20to 20 k 0.6 23 25
Output power *1 w
Po (2) +26.0 1k 10 40
o . THD (1) +26.0 [20to 20 k 5.0 VG =30dB 0.6
Total harmonic distortion *1 %
THD (2) +26.0 1k 5.0 VG =30dB 0.03
Frequency characteristics fL, fy +26.0 1.0 +0 -3 dB 20to 50 k Hz
Input impedance ri +26.0 1k 1.0 55 kQ
Output noise voltage *2 Vo +31.0 Rg =2.2kQ 1.0 | mVrms
Quiescent current lcco +31.0 No loading 60 110 180 mA
Neutral voltage VN +31.0 -70 0 +70 mV
Current flowing into pin 23 Vo3 =5V, current limiting
in standby mode *6 IsTon 26.0 resistance: 6.2 kQ 0 mA
Current flowing into pin 23
in operating mode *6 IsT OFF +26.0 0.4 1.2 mA

Notes: 1. 1ch drive
2. Unless otherwise noted, use a constant-voltage supply for the power supply used during inspection.
3. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50 Hz) power supply should be used to
minimize the influence of AC primary side flicker noise on the reading.
4. Use the transformer power supply circuit shown in the figure below for allowable load shorted time measurement and output noise voltage
measurement.
5. Design applications so that the minus pre-V¢c line (pin 17) is at the lowest potential at all times.
A limiting resistor that assures that the maximum operating current flowing into the standby pin (pin 23) does not exceed the maximum rating must
be included in application circuits. This IC operates when a voltage higher than Vg (about 0.6 V) is applied to the standby pin.

o

DBA30C 4700 pF
+Vee
500 Q
T
500 Q
— O -vee
4700 pF

Designated Transformer Power Supply (RP-25 equivalent)
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STK403-440

Internal Equivalent Circuit
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STK403-440

Sample Application Circuit
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STK403-440

Thermal Design Example

The heat sink thermal resistanfe;a, required to handle the total power dissipated within this hybrid IC is determined as
follows.

Condition 1: The IC substrate temperature Tc must not exceé@125
Pdx 6c-a + Ta< 12%C ... (1)
Ta: Guaranteed ambient temperature for the end product.
Condition 2: The junction temperature of each transistor must not exce¥cl 150
Pdx Bc-a + Pd/Nx g-c + Ta < 150C ... (2)
N: Number of power transistors
6j-c: Thermal resistance per power transistor
We take the power dissipation in the power transistors to be Pd evenly distributed across those N power transistors.
If we solve forBec-a in equations (1) and (2), we get the following inequalities.
Bc-a < (125 -Ta)/Pd ... (1)
Bc-a < (150 — Ta)/Pd 6j-c/N ... (2)’
Values that satisfy both these inequalities at the same time are the required heat sink thermal resistance values.
Determining the following specifications allows us to obtain the required heat sink thermal resistance from inequalities
(1) and (2).
 Supply voltage: ¥c
* Load resistance:|R
» Guaranteed ambient temperature: Ta

Example:

Assume that the IC supply voltagegy is+26 V, R is 6 Q, and that the signal is a continuous sine wave. In this case,
from the Pd — B characteristics, the maximum power will be 134 W for a signal with a frequency of 1 kHz.

For actual music signals, it is usual to use a Pd of 1/&ufaR, which is the power estimated for continuous signals in
this manner. (Note that depending on the particular safety standard used, a value somewhat different from the value o
1/8 used here may be used.)

That is:
Pd =85 W (when 1/8dmax is 3.1 W)

The number, N, of power transistors in the hybrid IC's audio amplifier block is 12. Since the thermal re8jstanoey;
transistor is 3.8C/W, the required heat sink thermal resistafceq, for a guaranteed ambient temperature 6€50ill
be as follows.

From inequality (1)'8c-a < (125 — 50)/85
<0.88
From inequality (2)'8c-a < (150 — 50)/85 — 3.6/12
<0.87
Therefore, the thermal resistance that satisfies both these expressions at the same tit@#\Ws. 0.87

Note that this thermal design example assumes the use of a constant-voltage power supply, and is only provided as a
example for reference purposes. Thermal designs must be tested in an actual end product.
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STK403-440

Stand-by & Mute Sample Application Circuit
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Standby Mode Control
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« Impulse noise that occurs at power on and power off can be reduced significantly by using a standby circuit.

« End product design is made easier by using a limiting resistor (*) to match the control voltage provided by the microcontroller or other control circuit.

« Standby control is available by controlling the current (Is7) flowing into the standby pin (pin 23).
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Total harmonic distortion, THD — %

Output power, Po — W

. THD — Po Pd — Po
160 —
Vce=+26V Vcec=%26V
G[RL=60 /A 2 | RL=6Q
5| VG=30dB J | f=1kHz /\
.|Rg=6000 | 2 ,,lvG=30d8 N
ol Te=25°C | < Rg = 600 Q 4
6¢ch drive ® 100} 1C=25°C
L0 7 6ch drive
5 f = 20 kHz J S gl (sameoutput rating) P
3 [} //
2 § 60
@ /
0.1 7 2 1
7 7 S 40 ~
5~ f=1kHz g |~
3 i
2 g =
0.01 0
01 2 3 57419 2 3 5 741 2 3 57 01 2 3 5749 2 3 5794 2 3 57
Output power, Po — W ITF02255 Output power, P — W ITF02256
Po—Vcc Po—f
7 50 T ———
R =6Q Vcc=%#26V,R.=6Q
f=1kHz VG =30dB, Ry =600Q
801vG=30dB - Tc=25C
Rg =600 Q i3 6¢ch drive THD = 10%
50| Tc=25°C 2 L — ~
6¢ch drive o . | 40 ]
40 S g e Si° D?
Y 0\“,’ O ol
o 2 Q7 (‘(\ %
30 QY ke a
< «Q\O T Q"_l:,»- = THD = 0.6%
At g 3 —
/1 5
20 / / o)
10 ; //
0 20
10 14 18 22 26 30 34 38 10 2 3 57100 2 3 57 1 2 3 5790k 2 3
Supply voltage, +V e —V ITF02257 Frequency, f — Hz ITF02258

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 February, 2004. Specifications and information herein are subject

to

change without notice.
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Ordering number : ENN*7376

Thick-Film Hybrid IC
STK403-450
SA////WYO Six-Channel Class AB Audio Power Amplifier IC

30 W x6 Channels

Preliminary

Overview Package Dimensions

The STK403-400 series products are audio powamit: mm
amplifier hybrid ICs that consist of optimally-designedop2-sip2s
discrete component power amplifier circuits that have
been miniaturized using SANYO'’s unique insulated metal [STK403-450]
substrate technology (IMST). The adoption of a newly|
developed low thermal resistance substrate allows thi
product to integrate six power amplifier channels in a
single compact package. The adoption of a standby circui 0 0
in this device allows it to reduce impulse noise 3] & —© =
significantly as compared to earlier Sanyo products, in " { coo ﬂ/ :
particular, the STK402-*00 series products. =)
I

Features 36 o4
2.0 0.5

e 29
« Series of pin compatible power amplifiers ranging from 20 27X2.0=54.0 55
30 W/ch to 45 W/ch (10%/1 kHz) devices. The sam
printed circuit board can be used depending on the
output power grade.
Miniature packages
— 78.0 mmx 32.0 mmx 9.0 mm *

*: Not including the pins.
Output load impedance; R 6 Q
Allowable load shorted time: 0.3 seconds
Supports the use of standby and muting circuits.

c 78,0
700 9.0

210
258
320

40

[1°)

SANYO: SIP28

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
21604TN (OT) No. 7376-1/8




STK403-450

Series Organization
These products are organized as a series based on their output capacity.

tem Type No.

STK403-430 STK403-440 STK403-450
Output 1 (10%/1 kHz) 30 W x6 ch 40 W x6 ch 45 W x6 ch
Output 2 (0.6%/20 Hz to 20 kHz) 20 W x6 ch 25 W x6 ch 30 W x6 ch
Maximum supply voltage (No signal) +36 V +38V +40V
Maximum supply voltage (6 Q) +34V +36 V +38V
Recommended supply voltage (6 Q) +23V +26 V +28 'V
Package 78.0 mm x 32.0 mm x 9.0 mm

Specifications
Maximum Ratings at Ta = 25C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (No signal) Ve max(0) +40 \%
Maximum supply voltage Veemax(l)| RL=6Q +38 \%
Minimum operating supply voltage Vce min +10 \%
Maximum operation flow-in current (pin 23) |IsT oFr Mmax 12 mA
Thermal resistance 0j-c Per power transistor 3.6 °CIW
Junction temperature Tj max . . 150 °C
- Both the Tj max and the Tc max conditions must be met.

Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg -30to +125 °C
Allowable load shorted time *4 ts Vcec =+28.0V, R =6 Q, f=50 Hz, Po =30 W, 1ch drive 0.3 s

Operating Characteristics at Tc = 25C, R = 6 Q (noninductive load), Rg = 6002, VG = 30 dB

Conditions*1 Ratings .
Parameter Symbol - Unit
Vee (V) f (Hz) Po (W) | THD (%) min typ max
Po (1) +28.0 [20to 20k 0.6 27 30
Output power *1 w
Po (2) +28.0 1k 10 45
o . THD (1) +28.0 [20to 20k 5.0 VG =30dB 0.6
Total harmonic distortion *1 %
THD (2) +28.0 1k 5.0 VG =30dB 0.03
Frequency characteristics fL, fy +28.0 1.0 +0 -3 dB 20to 50 k Hz
Input impedance ri +28.0 1k 1.0 55 kQ
Output noise voltage *2 Vo +34.0 Rg =2.2kQ 1.0 | mVrms
Quiescent current lcco +34.0 No loading 60 110 180 mA
Neutral voltage VN +34.0 -70 0 +70 mV
Current flowing into pin 23 Vo3 =5V, current limiting
in standby mode *6 IsTon 28.0 resistance: 6.2 kQ 0 mA
Current flowing into pin 23
in operating mode *6 IsT OFF +28.0 0.4 1.2 mA

Notes: 1. 1ch drive
2. Unless otherwise noted, use a constant-voltage supply for the power supply used during inspection.
3. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50 Hz) power supply should be used to
minimize the influence of AC primary side flicker noise on the reading.
4. Use the transformer power supply circuit shown in the figure below for allowable load shorted time measurement and output noise voltage
measurement.
5. Design applications so that the minus pre-V¢c line (pin 17) is at the lowest potential at all times.
A limiting resistor that assures that the maximum operating current flowing into the standby pin (pin 23) does not exceed the maximum rating must
be included in application circuits. This IC operates when a voltage higher than Vg (about 0.6 V) is applied to the standby pin.

o

DBA30C 4700 pF
+Vee
500 Q
T
500 Q
— O -vee
4700 pF

Designated Transformer Power Supply (RP-25 equivalent)
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Internal Equivalent Circuit
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Sample Application Circuit
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STK403-450

Thermal Design Example

The heat sink thermal resistanfe;a, required to handle the total power dissipated within this hybrid IC is determined as
follows.

Condition 1: The IC substrate temperature Tc must not exceé@125
Pdx 6c-a + Ta< 12%C ... (1)
Ta: Guaranteed ambient temperature for the end product.
Condition 2: The junction temperature of each transistor must not exce¥cl 150
Pdx Bc-a + Pd/Nx g-c + Ta < 150C ... (2)
N: Number of power transistors
6j-c: Thermal resistance per power transistor
We take the power dissipation in the power transistors to be Pd evenly distributed across those N power transistors.
If we solve forBec-a in equations (1) and (2), we get the following inequalities.
Bc-a < (125 -Ta)/Pd ... (1)
Bc-a < (150 — Ta)/Pd §-c/N ... (2)
Values that satisfy both these inequalities at the same time are the required heat sink thermal resistance values.
Determining the following specifications allows us to obtain the required heat sink thermal resistance from inequalities
(1) and (2).
 Supply voltage: ¥¢
* Load resistance:|R
» Guaranteed ambient temperature: Ta

Example:

Assume that the IC supply voltagegy is+28 V, R is 6 Q, and that the signal is a continuous sine wave. In this case,
from the Pd — B characteristics, the maximum power will be 164 W for a signal with a frequency of 1 kHz.

For actual music signals, it is usual to use a Pd of 1/&ufaR, which is the power estimated for continuous signals in
this manner. (Note that depending on the particular safety standard used, a value somewhat different from the value o
1/8 used here may be used.)

That is:
Pd = 105 W (when 1/8dmax is 3.8 W)

The number, N, of power transistors in the hybrid IC's audio amplifier block is 12. Since the thermal re8jstanoey;
transistor is 3.8C/W, the required heat sink thermal resistafceq, for a guaranteed ambient temperature 6€50ill
be as follows.

From inequality (1)'8c-a < (125 — 50)/105
<0.71
From inequality (2)'8c-a < (150 — 50)/105 — 3.6/12
<0.65
Therefore, the thermal resistance that satisfies both these expressions at the same tit@#\Ws. 0.65

Note that this thermal design example assumes the use of a constant-voltage power supply, and is only provided as a
example for reference purposes. Thermal designs must be tested in an actual end product.
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Stand-by & Mute Sample Application Circuit
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Standby Mode Control
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« Impulse noise that occurs at power on and power off can be reduced significantly by using a standby circuit.

« End product design is made easier by using a limiting resistor (*) to match the control voltage provided by the microcontroller or other control circuit.

« Standby control is available by controlling the current (Is7) flowing into the standby pin (pin 23).
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Total harmonic distortion, THD — %

Output power, Po — W

. THD — Po Pd — Po
200 —_—
Vcc=+28V Vce = +28V
10 R =6Q = 180 R =6Q
7FVG=30dB | | 160 | f = 1KHZ I~
5FRg=600Q I 2 VG =30dB / AN
3} Tc=25°C | S 140 Rg=600Q
2| 6¢h drive = Tc=25°C //
’ a— 120 6ch drive /
1.0 S 100 (SAMe OULPUL rating) /
; f = 20 kHzZ o 4
80
: g
2 / 8 e
/ 3 Py
0.1 / © 40 ,/
. T >
; —_— f=1kHZ 2 2
3 [ | 0
01 2 3 5749 2 3 57419 2 3 57 01 2 3 5749 2 3 574 23 5717
Output power, Po — W ITF02259 Output power, P — W ITF02260
Po—Vcc Po—f
80 60 _—
RL=6Q Ve c=t28V,R_=6Q
707f=1kHz . VG =30dB, Rg =600 Q
VG=30dB Te=25°C]
| Rg=600Q I 6¢h drive THD = 10%)|
801 ¢ = 25°C i z % a=
6¢h drive | ]
50 o
e
40 s T 4
g THD = 0.6%
30 'g- ™~
=]
20 / O
10 v
0 20
10 15 20 25 30 35 40 10 2 3 571090 2 3 57 1k 2 3 5790k 2 3
Supply voltage, +V e —V ITF02261 Frequency, f — Hz ITF02262

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 February, 2004. Specifications and information herein are subject
to change without notice.
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| Ordering number : ENN7727

SANYO

SANYO Semiconductors
DATA SHEET

Thick-Film Hybrid IC

STK404-050S — One-Channel Class AB Audio
Power Amplifier IC 30W

Overview

The STK404-000S series products are audio power amplifier hybrid ICs that consist of optimally-designed discrete
component power amplifier circuits that have been miniaturized using SANYQO'’s unique insulated metal substrate
technology (IMST). The adoption of a newly-developed low thermal resistance substrate allows this series of devices
to be provided in miniature packages significantly more compact than earlier Sanyo products with similar

specifications.

Features

e Series of pin compatible power amplifiers ranging from 45W to 180W (10%/1kHz) devices. The same printed
circuit board can be used depending on the output power grade.
Miniature packages
— 30W to 40W (THD=0.4%, f=20Hz to 20kHz); 44.0nn25.6mmx 8.5mm *
— 50W to 80W (THD=0.4%, f=20Hz to 20kHz); 46.6nn25.5mmx 8.5mm *
— 100W to 120W (THD=0.4%, f=20Hz to 20kHz); 59.2mm5.5mmx 8.5mm *

*: Not including the pins.

Output load impedance; R6Q
Allowable load shorted time: 0.3 seconds
Supports the use of standby, muting, and load shorting protection circuits.

Series Organization
These products are organized as a series based on their output capacity.

Type No.
Item STK404-050S | STK404-070S | STK404-090S | STK404-100S | STK404-120S | STK404-130S | STK404-140S

Output 1 (0.4%/20Hz to 20kHz) 30W 40W 50W 60W 80W 100w 120w
Output 2 (10%/1kHz) 45W 60W 80w oW 120W 150w 180W
Maximum supply voltage (6Q) +37V +43V +46V +51V +59V +64V +73V
Recommended supply voltage (6Q) +26V +30V +32V +35V +41V +45V +51V
Remarks — Built-in thermal protection circuit

Package 44.0mm x 25.6mm x 8.5mm 46.6mm x 25.5mm x 8.5mm 59.2mm x 25.5mm x 8.5mm

herein.

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

Bl 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

SANYO Electric Co.,Ltd. Semicon

TOKYO, 110-8534 JAPAN

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito

52004TN (OT) No.7727-1/5




STK404-050S

Specifications
Maximum Ratings at Ta = 28C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (No signal) Ve max(0) +40 \%
Maximum supply voltage Vce max(1) | R.=6Q +37 \4
Thermal resistance 6j-c Per power transistor 3.0 °C/IW
Junction temperature Tj max . » 150 °C
- Both the Tj max and the Tc max conditions must be met.

Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg -30to +125 °C
Allowable load shorted time *3 ts Vce=%26.0V, R =6Q, f=50Hz, Po=30W 0.3 s

Operating Characteristics at Tc=25C, R =6Q (noninductive load), Rg=6@, VG=30dB

Conditions*1 Ratings )
Parameter Symbol Vee (V) f(H2) Po (W) | THD (%) min typ max Unit
Po (1) +26.0 |20 to 20 k| 0.4 30
Output power W
Po (2) +26.0 1k 10 45
Frequency characteristics L, fy +26.0 1.0 +0 —3dB 20 to 20k Hz
Input impedance ri +26.0 1k 1.0 55 kQ
Output noise voltage *2 VO +32.0 Rg=10kQ 1.2 mVrms
Quiescent current lcco +32.0 No loading 50 mA
Neutral voltage VN +32.0 -100 0 +100 mV

Notes: 1. Unless otherwise noted, use a constant-voltage supply for the power supply used during inspection.
2. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50 Hz) power supply should be used to
minimize the influence of AC primary side flicker noise on the reading.

3. Use the transformer power supply circuit shown in the figure below for allowable load shorted time measurement and output noise voltage
measurement.

This IC is designed assuming that applications will provide a load-shorting protection function that operates within 0.3 seconds of the load being
shorted and that either cuts off power to the IC or eliminates the load-shorted state in some other manner.

DBA40C  10000pF
+Vee

500Q

500Q
hd O -Vce

10000pF
Designated Transformer Power Supply (MG-25 equivalent)

Package Dimensions

unit : mm
4203
44,0
36.5 85 _
%36 o o § . =
UL
254 05 2 29
04
(6.82) 55
9x2.54=22.86
SANYO : SIP10
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Internal Equivalent Circuit
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STK404-050S

Thermal Design Example

If we define Pd, the total power dissipation on the board when this hybrid IC is in operation, the heat sink thermal
resistancefc-a, is determined as follows:

Condition 1: The hybrid IC substrate temperature Tc must not exce&d.125
Pdx Bc-a+ Ta<12%C ... (1)
Ta: Guaranteed ambient temperature for the end product.
Condition 2: The junction temperature of each transistor must not exce¥l 150
Pdx Bc-a + Pd/Nx 6j-c + Ta < 150C ... (2)
N: Number of power transistors
6j-c: Thermal resistance per power transistor
We take the power dissipation in the power transistors to be Pd evenly distributed across those N power transistors.
If we solve forBc-a in equations (1) and (2), we get the following inequalities:
Bc-a < (125 - Ta)/Pd ... (3)
Bc-a < (150 — Ta)/Pd 6j-c/N ... (4)
Values that satisfy both these inequalities at the same time are the required heat sink thermal resistance values.

Example:

For actual music signals, it is usual to use a Pd of 1/&iaR, which is the power estimated for continuous signals in
this manner. (Note that depending on the particular safety standard used, a value somewhat different from the value of
1/8 used here may be used.)

When Vcc =£26V and R = 6Q, we get the following expression for the total power dissipation on the board, Pd:
Pd = 15W (when 1/8dmax is 3.8W) ... (5)

The number, N, of power transistors in the hybrid IC’s audio amplifier block is 2. Since the thermal re€istanper
transistor is 3.0C/W, the required heat sink thermal resistaBceq, for a guaranteed ambient temperature €54ill
be as follows:

From inequality (3)6c-a < (125 — 50)/15=5.00 ... (6)
From inequality (4)6c-a < (150 — 50)/15 — 3.0/2=5.17 ... (7)
Therefore, the thermal resistance that satisfies both these expressions (6,7) at the same @A is 5.0

Note that this thermal design example assumes the use of a constant-voltage power supply, and is only provided as an
example for reference purposes. Thermal designs must be tested in an actual end product.

No.77274/5
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Total harmonic distortion, THD — %

Output power, Po — W
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

W SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B 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 May, 2004. Specifications and information herein are subject to
change without notice.
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SANYO Semiconductors
SA//MYO ' uDATA SHEET

Thick-Film Hybrid IC
STK404'07OS_One-Channel Class AB
Audio Power Amplifier IC 40W

Overview
The STK404-000S series products are audio power amplifier hybrid ICs that consist of optimally-designed discrete
component power amplifier circuits that have been miniaturized using SANYO’s unique insulated metal substrate
technology (IMST). The adoption of a newly-developed low thermal resistance substrate allows this series of devices to
be provided in miniature packages significantly more compact than earlier SANY O products with similar specifications.

Features
e Series of pin compatible power amplifiers ranging from 45W to 180W (10%/1kHz) devices. The same printed circuit
board can be used depending on the output power grade.
e Miniature packages
- 30W to 40W (THD=0.4%, =20Hz to 20kHz); 44.0mm X 25.6mm X 8.5mm *
- 50W to 80W (THD=0.4%, f=20Hz to 20kHz); 46.6mm X 25.5mm X 8.5mm *
- 100W to 120W (THD=0.4%, f=20Hz to 20kHz); 59.2mm X 25.5mm X 8.5mm *
*: Not including the pins.
e Qutput load impedance: R[ =6Q
e Allowable load shorted time: 0.3 seconds
e Supports the use of standby, muting, and load shorting protection circuits.

Series Organization
These products are organized as a series based on their output capacity.

Type No.
ftem STK404-050S | STK404-070S | STK404-090S | STK404-100S | STK404-120S | STK404-130S | STK404-140S

Output 1 (0.4%/20Hz to 20kHz) 30w 40W 50W 60W 80w 100w 120W
Output 2 (10%/1kHz) 45W 60W 8ow oW 120W 150W 180W
Maximum supply voltage (6€2) +37V +43V +46V +51V +59V 164V +73V
Recommended supply voltage (6<2) +26V +30V +32V +35V +41V +45V +51V
Remarks - Built-in thermal protection circuit

Package 44.0mm x 25.6mm x 8.5mm 46.6mm x 25.5mm x 8.5mm 59.2mm x 25.5mm x 8.5mm

W Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
D1505HKIM No.7732-1/5



STK404-070S

Package Dimensions

unit : mm
4203
44.0
36.5 85
& © i
#3.6 Yol &
) @©
o ~ ~
AT ko
2.54 0.5 Sr <29
0.4
(6.82) 5.5
9X2.54=22.86
Specifications
Maximum Ratings at Ta =25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (Quiescent) Ve max(0) 146 \%
Maximum supply voltage Ve max(1) | R =6Q +43 \Y
Thermal resistance 6j-c Per power transistor 2.6 °C /W
Junction temperature Tj max Both the Tj max and the Tc max conditions must be met. 150 °C
IC substrate operating temperature Tc max 125 °C
Storage temperature Tstg -30to +125 °C
Allowable load shorted time *3 ts Vec=£30V, R =6Q, f=50Hz, Po=40W 0.3 s

Operating Characteristics at Tc=25°C, R[ =6Q (noninductive load), Rg=600Q2, VG=30dB

Conditions *1 Ratings
Parameter Symbol Unit
Vee(V) f(Hz) Po(W) THD(%) min typ max
Po(1) +30.0 20 to 20k 0.4 40
Output power Wi
Po(2) +30.0 1k 10 60
Frequency characteristics fLfn +30.0 1.0 +0 -3dB 20 to 20k Hz
Input impedance ri +30.0 1k 1.0 55 kQ
Output noise voltage *2 VNO +36.0 Rg=10kQ 1.2 mVrms
Quiescent current lcco +36.0 No load 50 mA
Neutral voltage VN +36.0 -100 0 +100 mV

Notes: 1. Unless otherwise noted, a constant-voltage supply must be used during inspection.

2. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50Hz)
power supply should be used to minimize the influence of AC primary side flicker noise on the reading.

3. Use the transformer power supply circuit shown in the figure below for allowable load shorted time
measurement and output noise voltage measurement. This IC is designed assuming that applications will
provide a power cut-off or other load-shorting protection function that is activated within 0.3 seconds of the
load being shorted.

Designated Transformer Power Supply (RP-25 equivalent)

DBA40C 10000uF
+Vce
500Q

500Q

C)'VCC
10000puF
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Internal Equivalent Circuit

Pre DRIVER

Power STAGE

1TF02363

Sample Application Circuit
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Thermal Design Example
If we define Pd, the total power dissipation on the board when this hybrid IC is in operation, the heat sink thermal
resistance, Oc-a, is determined as follows:

Condition 1: The hybrid IC substrate temperature Tc must not exceed 125°C.
deec_a+Ta< 1250C .................................................................. (1)
Ta: Guaranteed ambient temperature for the end product.

Condition 2: The junction temperature Tj of each transistor must not exceed 150°C.
Pd X 0c-a + PA/N X - + Ta < 1500C +++eereereeeeressereusmneissinniiniiins )
N: Number of power transistors
0j-c: Thermal resistance per power transistor
We take the power dissipation in the power transistors to be Pd evenly distributed across
those N power transistors.

If we solve for Oc-a in equations (1) and (2), we get the following inequalities:
0C-a < (125 — Ta)/Pd ++ereeeeeeseressmsmtssisetisisti i (3)
0c-a < (150 — Ta)/Pd — 0]-C/Noswseereseesemsersssmtuiinsintisitis i 4)
The value that satisfies both of these inequalities at the same time is the required heat sink thermal resistance value.

Example:

For actual music signals, it is usual to use a Pd of 1/8 of PO max, which is the power estimated for continuous signals in
this manner. (Note that depending on the particular safety standard used, a value somewhat different from the value of
1/8 used here may be used.)

When Vcc =130V and Ry, = 6Q2, we get the following expression for the total power dissipation on the board, Pd:

Pd =20W (When 1/8 PO max is 5.0W) ........................................... (5)

The number, N, of power transistors in the hybrid IC’s audio amplifier block is 2. Since the thermal resistance, 6j-c, per
transistor is 2.6°C/W, the required heat sink thermal resistance, 6c-a, for a guaranteed ambient temperature Ta of 50°C
will be as follows:

From inequality (3): Oc-a < (125 — 50)/20=3.75:xcreeeererreeeseeeeeee: (6)
From inequality (4): 6c-a < (150 — 50)/20 — 2.6/2=3.70 +---+++xe+xee+ (7

Therefore, the thermal resistance that satisfies both of these expressions (6 and 7) at the same time is 3.70°C/W.
Note that this thermal design example assumes the use of a constant-voltage power supply, and is only provided as an
example for reference purposes. Thermal designs must be tested in an actual end product.

No.7732-4/5
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Total harmonic distortion, THD - %

Output power, Po - W
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

W No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B 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 December, 2005. Specifications and information herein are subject
to change without notice.
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| Ordering number : ENN7728

SANYO Semiconductors
SA//MYO DATA SHEET

Thick-Film Hybrid IC

STK404-090S — One-Channel Class AB Audio
Power Amplifier IC 50W

Overview

The STK404-000S series products are audio power amplifier hybrid ICs that consist of optimally-designed discrete
component power amplifier circuits that have been miniaturized using SANY O’s unique insulated metal substrate
technology (IMST). The adoption of a newly-developed low thermal resistance substrate allows this series of devices
to be provided in miniature packages significantly more compact than earlier Sanyo products with similar
specifications.

Features
e Series of pin compatible power amplifiers ranging from 45W to 180W (10%/1kHz) devices. The same printed
circuit board can be used depending on the output power grade.
e Miniature packages
— 30W to 40W (THD=0.4%, f=20Hz to 20kHz); 44.0mm x 25.6mm x 8.5mm *
— 50W to 80W (THD=0.4%, f=20Hz to 20kHz); 46.6mm x 25.5mm x 8.5mm *
— 100W to 120W (THD=0.4%, f=20Hz to 20kHz); 59.2mm x 25.5mm x 8.5mm *
*: Not including the pins.
Output load impedance: R =6Q
Allowable load shorted time: 0.3 seconds
Built-in thermal protection circuit
Supports the use of standby, muting, and |oad shorting protection circuits.

Series Organization
These products are organized as a series based on their output capacity.

Type No.
ftem STK404-050S | STK404-070S | STK404-090S | STK404-100S | STK404-120S | STK404-130S | STK404-140S

Output 1 (0.4%/20Hz to 20kHz) 30W 40W 50W 60W 80W 100W 120W
Output 2 (10%/1kHz) 45W 60W 80W 90w 120W 150W 180W
Maximum supply voltage (6Q) +37V +43V +46V +51V +59V +64V +73V
Recommended supply voltage (6€2) +26V +30V +32V +35V +41V +45V +51V
Remarks — Built-in thermal protection circuit

Package 44.0mm x 25.6mm x 8.5mm 46.6mm x 25.5mm x 8.5mm 59.2mm x 25.5mm x 8.5mm

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

Bl 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
52004TN (OT) No.7728-1/5
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Specifications
Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (No signal) Ve max(0) +50 \%
Maximum supply voltage Vce max(1) | R =6Q +46 \4
Thermal sensor maximum voltage Vp Between pins 1 and 4 16 \%
Thermal sensor maximum current Ip Between pins 1 and 4 30 mA
Thermal resistance 6j-c Per power transistor 2.2 °CIW
Junction temperature Tj max X » 150 °C
- Both the Tj max and the Tc max conditions must be met.
IC substrate operating temperature Tc max 125 °C
Thermal sensor operating temperature *2 Tp max 145 °C
Storage temperature Tstg —-30to +125 °C
Allowable load shorted time *4 ts Vce=132.0V, R =6Q, f = 50Hz, Po=50W 0.3 s
Operating Characteristics at Tc=25°C, R =622 (noninductive load), Rg=600<, V G=30dB
Conditions*1 Ratings )
Parameter Symbol Vee (V) f(H2) Po (W) | THD (%) min yp max Unit
Po (1) +32.0 | 20to 20k 0.4 50
Output power w
Po (2) +32.0 1k 10 80
Frequency characteristics fL, fy +32.0 1.0 +0 -3 dB 20 to 20k Hz
Input impedance ri +32.0 1k 1.0 55 kQ
Output noise voltage *3 Vo +38.0 Rg=10kQ 1.2 mVrms
Quiescent current lcco +38.0 No loading 50 mA
Neutral voltage VN +38.0 —100 0 +100 mV
Thermal sensor resistance Rp Tp=25°C, between pins 1 and 4 470 Q
Thermal sensor temperature Tp Rp=4.7kQ, between pins 1 and 4 145 °C

Notes: 1. Unless otherwise noted, use a constant-voltage supply for the power supply used during inspection.

2. The Thermal sensor temperature (+125 to +145°C) is designed to prevent incorrect operation, but does not guarantee continued operation of the

hybrid IC. The total integrated time this device spends operating in the temperature range +125 to +145°C must not exceed 12 hours.
3. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50Hz) power supply should be used to
minimize the influence of AC primary side flicker noise on the reading.
4. Use the transformer power supply circuit shown in the figure below for allowable load shorted time measurement and output noise voltage

measurement. This IC is designed assuming that applications will provide a power cut-off or other load-shorting protection function that is

activated within 0.3 seconds of the load being shorted.

Designated Transformer Power Supply (MG-200 equivalent)

Package Dimensions
unit : mm
4204
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Internal Equivalent Circuit
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STK404-090S

Thermal Design Example

If we define Pd, the total power dissipation on the board when this hybrid IC is in operation, the heat sink thermal
resistance, 6c-a, is determined as follows:

Condition 1: The hybrid IC substrate temperature Tc must not exceed 125°C.
Pd x 6c-a+ Ta< 125°C ... (1)
Ta: Guaranteed ambient temperature for the end product.
Condition 2: The junction temperature of each transistor must not exceed 150°C.
Pd x 6c-a+ Pd/N x 6j-c + Ta< 150°C ... (2)
N: Number of power transistors
0j-c: Thermal resistance per power transistor
We take the power dissipation in the power transistors to be Pd evenly distributed across those N power transistors.
If we solve for 6¢c-ain equations (1) and (2), we get the following inequalities:
Oc-a< (125-Ta)/Pd ... (3)
0c-a< (150 — Ta)/Pd — 6j-c/N ... (4)
Values that satisfy both these inequalities at the same time are the required heat sink thermal resistance values.

Example:

For actual music signals, it is usual to use a Pd of 1/8 of Pomax, which is the power estimated for continuous signalsin
this manner. (Note that depending on the particular safety standard used, a value somewhat different from the value of
1/8 used here may be used.)

When Ve =+32V and R = 6Q, we get the following expression for the total power dissipation on the board, Pd:
Pd = 23W (when 1/8 Pomax is 6.3W) ... (5)

The number, N, of power transistorsin the hybrid IC’s audio amplifier block is 2. Since the thermal resistance, 6j-c, per
transistor is 2.2°C/W, the required heat sink thermal resistance, 6c-a, for a guaranteed ambient temperature of 50°C will
be asfollows:

From inequality (3): 6c-a< (125 —50)/23=3.26 ... (6)
From inequality (4): 6c-a< (150 — 50)/23 — 2.2/2=3.24 ... (7)
Therefore, the thermal resistance that satisfies both these expressions (6,7) at the sametimeis 3.24°C/W.

Note that this thermal design example assumes the use of a constant-voltage power supply, and is only provided as an
example for reference purposes. Thermal designs must be tested in an actual end product.
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Total harmonic distortion, THD — %

Output power, Po — W
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

W SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

H No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B 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 May, 2004. Specifications and information herein are subject to
change without notice.

PS No.7728-5/5



| Ordering number : EN7733 |

SANYO Semiconductors
SA//MYO ' uDATA SHEET

Thick-Film Hybrid IC
STK404-120S — One-Channel Class AB
Audio Power Amplifier IC 80W

Overview
The STK404-000S series products are audio power amplifier hybrid ICs that consist of optimally-designed discrete
component power amplifier circuits that have been miniaturized using SANYO’s unique insulated metal substrate
technology (IMST). The adoption of a newly-developed low thermal resistance substrate allows this series of devices to
be provided in miniature packages significantly more compact than earlier SANY O products with similar specifications.

Features
e Series of pin compatible power amplifiers ranging from 45W to 180W (10%/1kHz) devices. The same printed circuit
board can be used depending on the output power grade.
e Miniature packages
- 30W to 40W (THD=0.4%, =20Hz to 20kHz); 44.0mm X 25.6mm X 8.5mm *
- 50W to 80W (THD=0.4%, f=20Hz to 20kHz); 46.6mm X 25.5mm X 8.5mm *
- 100W to 120W (THD=0.4%, f=20Hz to 20kHz); 59.2mm X 25.5mm X 8.5mm *
*: Not including the pins.
e Qutput load impedance: R[ =6Q
e Allowable load shorted time: 0.3 seconds
e Built-in thermal protection circuit
o Supports the use of standby, muting, and load shorting protection circuits.

Series Organization
These products are organized as a series based on their output capacity.

Type No.
ftem STK404-050S | STK404-070S | STK404-090S | STK404-100S | STK404-120S | STK404-130S | STK404-140S

Output 1 (0.4%/20Hz to 20kHz) 30w 40W 50W 60W 80w 100W 120W
Output 2 (10%/1kHz) 45W 60W 80w 90w 120W 150W 180W
Maximum supply voltage (6€2) +37V +43V +46V +51V +59V 164V +73V
Recommended supply voltage (6€2) +26V +30V +32V +35V +41V +45V +51V
Remarks - Built-in thermal protection circuit

Package 44.0mm x 25.6mm x 8.5mm 46.6mm x 25.5mm x 8.5mm 59.2mm x 25.5mm x 8.5mm

W Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
D1505HKIM 5-6764 No.7733-1/6
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Package Dimensions
unit : mm
4204
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Specifications
Maximum Ratings at Ta =25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (Quiescent) Ve max(0) +65 \
Maximum supply voltage Ve max(1) | R =6Q +59 \Y
Thermal sensor maximum voltage Vp Between pins 1 and 4 16 vV
Thermal sensor maximum current Ip Between pins 1 and 4 30 mA
Thermal resistance 6j-c Per power transistor 1.9 °C /W
Junction temperature Tj max Both the Tj max and the Tc max conditions must be met. 150 °C
IC substrate operating temperature Tc max 125 °C
Thermal sensor operating temperature *2 Tp max 145 °C
Storage temperature Tstg -30to +125 °C
Allowable load shorted time *4 ts Vec=+41.0V, R =6Q, f=50Hz, P=80W 0.3 s
Operating Characteristics at Tc=25°C, R[ =6Q (noninductive load), Rg=600Q2, VG=30dB
Conditions *1 Ratings
Parameter Symbol Unit
Vee(V) f(Hz) Po(W) THD(%) min typ max
Po(1) +41.0 20 to 20k 0.4 80
Output power w
Po(2) +41.0 1k 10 120
Frequency characteristics fL.fn +41.0 1.0 +0 -3dB 20 to 20k Hz
Input impedance ri +41.0 1k 1.0 55 kQ
Output noise voltage *3 VNO +49.0 Rg=10kQ 1.2 mVrms
Quiescent current Icco +49.0 No load 50 mA
Neutral voltage VN +49.0 -100 0 +100 mV
Thermal sensor resistance Rp Tp=25°C, between pins 1 and 4 470 Q
Thermal sensor temperature Tp Rp=4.7kQ, between pins 1 and 4 145 °C
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STK404-120S

Notes: 1. Unless otherwise noted, a constant-voltage supply must be used during inspection.

2. The thermal sensor temperature (+125 to +145°C) is designed to prevent incorrect operation, but does not
guarantee continued operation of the hybrid IC. The total integrated time this device spends operating in the
temperature range +125 to +145°C must not exceed 12 hours.

3. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50Hz)
power supply should be used to minimize the influence of AC primary side flicker noise on the reading.

4. Use the transformer power supply circuit shown in the figure below for allowable load shorted time
measurement and output noise voltage measurement. This IC is designed assuming that applications will

provide a power cut-off or other load-shorting protection function that is activated within 0.3 seconds of the
load being shorted.

Designated Transformer Power Supply (MG-250 equivalent)

DBA40C 10000uF
+Vee
500Q
n
500Q
O Vce
10000uF
Internal Equivalent Circuit
((? ® ®
Bias
Power STAGE

C2> Pre DRIVER

@j ITF02364
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Sample Application Circuit
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Thermal Design Example
If we define Pd, the total power dissipation on the board when this hybrid IC is in operation, the heat sink thermal
resistance, Oc-a, is determined as follows:

Condition 1: The hybrid IC substrate temperature Tc must not exceed 125°C.
deec_a+Ta< 1250C .................................................................. (1)
Ta: Guaranteed ambient temperature for the end product.

Condition 2: The junction temperature Tj of each transistor must not exceed 150°C.
Pd X 0c-a + PA/N X - + Ta < 1500C +++eereereeeeressereusmneissinniiniiins )
N: Number of power transistors
0j-c: Thermal resistance per power transistor
We take the power dissipation in the power transistors to be Pd evenly distributed across
those N power transistors.

If we solve for Oc-a in equations (1) and (2), we get the following inequalities:
0C-a < (125 — Ta)/Pd ++ereeeeeeseressmsmtssisetisisti i (3)
0c-a < (150 — Ta)/Pd — 0]-C/Noswseereseesemsersssmtuiinsintisitis i 4)
The value that satisfies both of these inequalities at the same time is the required heat sink thermal resistance value.

Example:

For actual music signals, it is usual to use a Pd of 1/8 of PO max, which is the power estimated for continuous signals in
this manner. (Note that depending on the particular safety standard used, a value somewhat different from the value of
1/8 used here may be used.)

When Vcc =141V and R, = 6Q2, we get the following expression for the total power dissipation on the board, Pd:

Pd — 38W (When 1/8 PO max is 100W) ......................................... (5)

The number, N, of power transistors in the hybrid IC’s audio amplifier block is 2. Since the thermal resistance, 6j-c, per
transistor is 1.9°C/W, the required heat sink thermal resistance, 6c-a, for a guaranteed ambient temperature Ta of 50°C
will be as follows:

From inequality (3): Oc-a < (125 — 50)/38=1.97 - xcreeeererreeescseeeee: (6)
From inequality (4): 6c-a < (150 — 50)/38 — 1.9/2=1.68 +-+-+++xeeoeeee (7

Therefore, the thermal resistance that satisfies both of these expressions (6 and 7) at the same time is 1.68°C/W.
Note that this thermal design example assumes the use of a constant-voltage power supply, and is only provided as an
example for reference purposes. Thermal designs must be tested in an actual end product.

No.7733-5/6
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Total harmonic distortion, THD - %

Output power, Pg - W
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

W No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B 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 December, 2005. Specifications and information herein are subject
to change without notice.
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| Ordering number : ENN7730

SANYO Semiconductors
SA//MYO DATA SHEET

Thick-Film Hybrid IC

STK404-130S — One-Channel Class AB Audio
Power Amplifier IC 100W

Overview

The STK404-000S series products are audio power amplifier hybrid ICs that consist of optimally-designed discrete
component power amplifier circuits that have been miniaturized using SANY O’s unique insulated metal substrate
technology (IMST). The adoption of a newly-developed low thermal resistance substrate allows this series of devices
to be provided in miniature packages significantly more compact than earlier Sanyo products with similar
specifications.

Features
» Series of pin compatible power amplifiers ranging from 45W to 180W (10%/1kHz) devices. The same printed
circuit board can be used depending on the output power grade.
* Miniature packages
— 30W to 40W (THD=0.4%, f=20Hz to 20kHz); 44.0mm x 25.6mm x 8.5mm *
— 50W to 80W (THD=0.4%, f=20Hz to 20kHz); 46.6mm x 25.5mm x 8.5mm *
— 100W to 120W (THD=0.4%, f=20Hz to 20kHz); 59.2mm x 25.5mm x 8.5mm *
*: Not including the pins.
Output load impedance: R =6Q
Allowable load shorted time: 0.3 seconds
Built-in thermal protection circuit
Supports the use of standby, muting, and load shorting protection circuits.

Series Organization
These products are organized as a series based on their output capacity.

Type No.
ttem STK404-050S | STK404-070S | STK404-090S | STK404-100S | STK404-120S | STK404-130S | STK404-140S

Output 1 (0.4%/20Hz to 20kHz) 30w 40W 50W 60W 80W 100W 120W
Output 2 (10%/1kHz) 45W 60W 80W 90w 120W 150W 180W
Maximum supply voltage (6Q) +37V +43V +46V +51V +59V +64V +73V
Recommended supply voltage (6€2) +26V +30V +32V +35V +41V +45V +51V
Remarks — Built-in thermal protection circuit

Package 44.0mm x 25.6mm x 8.5mm 46.6mm x 25.5mm x 8.5mm 59.2mm x 25.5mm x 8.5mm

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

Bl 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
52004TN (OT) No.7730-1/5
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Specifications

Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (No signal) Ve max(0) +70 \%
Maximum supply voltage Vce max(1) | R =6Q +64 \4
Thermal sensor maximum voltage Vp Between pins 1 and 2 16 \%
Thermal sensor maximum current Ip Between pins 1 and 2 30 mA
Thermal resistance 6j-c Per power transistor 1.3 °CIW
Junction temperature Tj max X » 150 °C
- Both the Tj max and the Tc max conditions must be met.
IC substrate operating temperature Tc max 125 °C
Thermal sensor operating temperature *2 Tp max 145 °C
Storage temperature Tstg -30to +125 °C
Allowable load shorted time *4 ts Vec=%45.0V, R =6Q, f=560Hz, Po=100W 0.3 s
Operating Characteristics at Tc=25°C, R =6Q (noninductive load), Rg=600<2, VG=30dB
Conditions*1 Ratings .
Parameter Symbol Vee (V) f(H2) Po (W) | THD (%) min typ max Unit
Po (1) +450 |20to 20k 0.4 100
Output power w
Po (2) +45.0 1k 10 150
Frequency characteristics fL, fy +45.0 1.0 +0 -3dB 20to 20 k Hz
Input impedance ri +45.0 1k 1.0 55 kQ
Output noise voltage *3 Vo +54.0 Rg = 10 kQ 1.2 mVrms
Quiescent current lcco +54.0 No loading 50 mA
Neutral voltage VN +54.0 -100 0 +100 mV
Thermal sensor resistance Rp Tp=25°C, between pins 1 and 2 470 Q
Thermal sensor temperature Tp Rp=4.7kQ, between pins 1 and 2 145 °C

Notes: 1. Unless otherwise noted, use a constant-voltage supply for the power supply used during inspection.

2. The thermal sensor temperature (+125 to +145°C) is designed to prevent incorrect operation, but does not guarantee continued operation of the
hybrid IC. The total integrated time this device spends operating in the temperature range +125 to +145°C must not exceed 12 hours.

3. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50Hz) power supply should be used to
minimize the influence of AC primary side flicker noise on the reading.

4. Use the transformer power supply circuit shown in the figure below for allowable load shorted time measurement and output noise voltage
measurement.This IC is designed assuming that applications will provide a load-shorting protection function that operates within 0.3 seconds of
the load being shorted and that either cuts off power to the IC or eliminates the load-shorted state in some other manner.

DBA40C 10000uF
+Vee
500Q

500Q

O -Vee
10000uF

Designhated Transformer Power Supply (MG-250 equivalent)

Package Dimensions
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Internal Equivalent Circuit
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Thermal Design Example

If we define Pd, the total power dissipation on the board when this hybrid IC is in operation, the heat sink thermal
resistance, 6c-a, is determined as follows:

Condition 1: The hybrid IC substrate temperature Tc must not exceed 125°C.
Pd x 6c-a+ Ta< 125°C ... (1)
Ta: Guaranteed ambient temperature for the end product.
Condition 2: The junction temperature of each transistor must not exceed 150°C.
Pd x 6c-a+ Pd/N x 6j-c + Ta< 150°C ... (2)
N: Number of power transistors
0j-c: Thermal resistance per power transistor
We take the power dissipation in the power transistors to be Pd evenly distributed across those N power transistors.
If we solve for 6¢-ain equations (1) and (2), we get the following inequalities:
Oc-a< (125-Ta)/Pd ... (3)
0c-a< (150 — Ta)/Pd — 6j-c/N ... (4)
Values that satisfy both these inequalities at the same time are the required heat sink thermal resistance values.

Example:

For actual music signals, it is usual to use a Pd of 1/8 of Pomax, which is the power estimated for continuous signalsin
this manner. (Note that depending on the particular safety standard used, a value somewhat different from the value of
1/8 used here may be used.)

When Ve =145V and R = 6Q, we get the following expression for the total power dissipation on the board, Pd:
Pd =47 W (when 1/8 Pomax is12.5 W) ... (5)

The number, N, of power transistors in the hybrid IC’s audio amplifier block is 2. Since the thermal resistance, 6j-c, per
transistor is 1.3°C/W, the required heat sink thermal resistance, 6c-a, for a guaranteed ambient temperature of 50°C will
be asfollows:

From inequality (3): 6c-a< (125 —50)/47=1.59 ... (6)
From inequality (4): 6¢c-a< (150 — 50)/47 — 1.3/2=1.48 ... (7)
Therefore, the thermal resistance that satisfies both these expressions (6,7) at the sametimeis 1.48°C/W.

Note that this thermal design example assumes the use of a constant-voltage power supply, and is only provided as an
example for reference purposes. Thermal designs must be tested in an actual end product.
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Total harmonic distortion, THD — %

Output power, P — W
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

W SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

H No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B 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 May, 2004. Specifications and information herein are subject to

change without notice.
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| Ordering number : ENN7731

SANYO Semiconductors
SA//MYO DATA SHEET

Thick-Film Hybrid IC

STK404-140S — One-Channel Class AB Audio
Power Amplifier IC 120W

Overview

The STK404-000S series products are audio power amplifier hybrid ICs that consist of optimally-designed discrete
component power amplifier circuits that have been miniaturized using SANY O’s unique insulated metal substrate
technology (IMST). The adoption of a newly-developed low thermal resistance substrate allows this series of devices
to be provided in miniature packages significantly more compact than earlier Sanyo products with similar
specifications.

Features
» Series of pin compatible power amplifiers ranging from 45W to 180W (10%/1kHz) devices. The same printed
circuit board can be used depending on the output power grade.
* Miniature packages
— 30W to 40W (THD=0.4%, f=20Hz to 20kHz); 44.0mm x 25.6mm x 8.5mm *
— 50W to 80W (THD=0.4%, f=20Hz to 20kHz); 46.6mm x 25.5mm x 8.5mm *
— 100W to 120W (THD=0.4%, f=20Hz to 20kHz); 59.2mm x 25.5mm x 8.5mm *
*: Not including the pins.
Output load impedance: R =6Q
Allowable load shorted time: 0.3 seconds
Built-in thermal protection circuit
Supports the use of standby, muting, and load shorting protection circuits.

Series Organization
These products are organized as a series based on their output capacity.

Type No.
ttem STK404-050S | STK404-070S | STK404-090S | STK404-100S | STK404-120S | STK404-130S | STK404-140S

Output 1 (0.4%/20Hz to 20kHz) 30w 40W 50W 60W 80W 100W 120W
Output 2 (10%/1kHz) 45W 60W 80W 90w 120W 150W 180W
Maximum supply voltage (6Q) +37V +43V +46V +51V +59V +64V +73V
Recommended supply voltage (6€2) +26V +30V +32V +35V +41V +45V +51V
Remarks — Built-in thermal protection circuit

Package 44.0mm x 25.6mm x 8.5mm 46.6mm x 25.5mm x 8.5mm 59.2mm x 25.5mm x 8.5mm

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

Bl 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
52004TN (OT) No.7731-1/5



STK404-140S

Specifications
Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage (No signal) Ve max(0) +78 \%
Maximum supply voltage Vce max(1) | R =6Q +73 \4
Thermal sensor maximum voltage Vp Between pins 1 and 2 16 \%
Thermal sensor maximum current Ip Between pins 1 and 2 30 mA
Thermal resistance 6j-c Per power transistor 1.2 °CIW
Junction temperature Tj max X » 150 °C
- Both the Tj max and the Tc max conditions must be met.
IC substrate operating temperature Tc max 125 °C
Thermal sensor operating temperature *2 Tp max 145 °C
Storage temperature Tstg -30to +125 °C
Allowable load shorted time *4 ts Vee=151.0V, R =6Q, f=560Hz, Po=120W 0.3 s
Operating Characteristics at Tc=25°C, R =6Q (noninductive load), Rg=600<2, VG=30dB
Conditions*1 Ratings .
Parameter Symbol Vee (V) f(H2) Po (W) | THD (%) min typ max Unit
Po (1) +51.0 | 20to 20k 0.4 120
Output power w
Po (2) +51.0 1k 10 180
Frequency characteristics fL, fy +51.0 1.0 +0 -3dB 20 to 20k Hz
Input impedance ri +51.0 1k 1.0 55 kQ
Output noise voltage *3 Vo +62.0 Rg=10kQ 1.2 mvVrms
Quiescent current lcco +62.0 No loading 50 mA
Neutral voltage VN +62.0 -100 0 +100 mV
Thermal sensor resistance Rp Tp=25°C, between pins 1 and 2 470 Q
Thermal sensor temperature Tp Rp=4.7kQ, between pins 1 and 2 145 °C

Notes: 1. Unless otherwise noted, use a constant-voltage supply for the power supply used during inspection.

2. The thermal sensor temperature (+125 to +145°C) is designed to prevent incorrect operation, but does not guarantee continued operation of the
hybrid IC. The total integrated time this device spends operating in the temperature range +125 to +145°C must not exceed 12 hours.

3. The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50Hz) power supply should be used to
minimize the influence of AC primary side flicker noise on the reading.

4. Use the transformer power supply circuit shown in the figure below for allowable load shorted time measurement and output noise voltage
measurement.This IC is designed assuming that applications will provide a load-shorting protection function that operates within 0.3 seconds of
the load being shorted and that either cuts off power to the IC or eliminates the load-shorted state in some other manner.

DBA40C 10000uF
+Vee
500Q
T
500Q
O -Vee
10000uF

Designated Transformer Power Supply (MG-250 equivalent)

Package Dimensions
unit : mm
4205

59.2
52.0

o
16.0
2

as|_ T oo
(10.76) ;2x254:3048

SANYO : SIP13
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STK404-140S

Internal Equivalent Circuit
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STK404-140S

Thermal Design Example

If we define Pd, the total power dissipation on the board when this hybrid IC is in operation, the heat sink thermal
resistance, 6c-a, is determined as follows:

Condition 1: The hybrid IC substrate temperature Tc must not exceed 125°C.
Pd x 6c-a+ Ta< 125°C ... (1)
Ta: Guaranteed ambient temperature for the end product.
Condition 2: The junction temperature of each transistor must not exceed 150°C.
Pd x 6c-a+ Pd/N x 6j-c + Ta< 150°C ... (2)
N: Number of power transistors
0j-c: Thermal resistance per power transistor
We take the power dissipation in the power transistors to be Pd evenly distributed across those N power transistors.
If we solve for 6¢-ain equations (1) and (2), we get the following inequalities:
Oc-a< (125-Ta)/Pd ... (3)
0c-a< (150 — Ta)/Pd — 6j-c/N ... (4)
Values that satisfy both these inequalities at the same time are the required heat sink thermal resistance values.

Example:

For actual music signals, it is usual to use a Pd of 1/8 of Pomax, which is the power estimated for continuous signalsin
this manner. (Note that depending on the particular safety standard used, a value somewhat different from the value of
1/8 used here may be used.)

When Ve =151V and R = 6Q, we get the following expression for the total power dissipation on the board, Pd:
Pd =57 W (when 1/8 Pomax is15W) ... (5)

The number, N, of power transistors in the hybrid IC’s audio amplifier block is 2. Since the thermal resistance, 6j-c, per
transistor is 1.2°C/W, the required heat sink thermal resistance, 6c-a, for a guaranteed ambient temperature of 50°C will
be asfollows:

From inequality (3): 6c-a< (125 —-50)/57=1.31 ... (6)
From inequality (4): 6¢c-a< (150 — 50)/57 — 1.2/2=1.15 ... (7)
Therefore, the thermal resistance that satisfies both these expressions (6,7) at the sametimeis 1.15°C/W.

Note that this thermal design example assumes the use of a constant-voltage power supply, and is only provided as an
example for reference purposes. Thermal designs must be tested in an actual end product.

No.7731-4/5



STK404-140S

Total harmonic distortion, THD — %

Output power, Po — W
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

W SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective

circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

H No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,

or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B 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 May, 2004. Specifications and information herein are subject to

change without

notice.
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Ordering number : ENN7244

Thick-Film Hybrid IC

STK412-000

SA////WY O Two-Channel Shift Power Supply Audio Power Amplifier ICs
60W + 60 W

Overview Package Dimensions

The STK412-000 series are class H audio power amplifiemit: mm
hybrid ICs that feature a built-in shift power supply4196-s1P18
circuit. These Provide ICs high efficiency audio power
amplification by controlling (switching) the supply’L [STK412-000]
voltage supplied to the power transistors according to the

detected level of the input audio signal.

| 64.0
55.6

Features

50 Wx 2 channels to 180 W 2 channels at 0.7 or 0.8%
THD, 20 Hz to 20 kHz. This allows the use of & TTTTTTTTTTTTTT T s
common PCB for all output classes. 254 05 29
» The pin arrangement is also unified with that of th (6.21) | | 17x254=43.18 04
three-channel STK413-000 series. This means that PCBs 25
designed for three-channel models can also be used for
two-channel models.
e Miniature package
— 50 W/ch to 120 W/ch (THD = 0.8%, f = 20 Hz to 20
kHz): 64x 36.5< 8.5 mm*
— 150 Wi/ch to 180 W/ch (THD = 0.7%, f = 20 Hz to
20 kHz): 78% 44x 9 mm*
* Not including the IC pins.
* Allowable load shorted time: 0.3 s

» Pin compatible IC series that covers power ratings from %

4.0

SANYO: SIP18

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
20703AS (OT) No. 7244-1/4




STK412-000

Series Organization

These products are organized into a series based on their output power.

Type No.
Parameter
STK412-090 | STK412-000 | STK412-010 | STK412-020 | STK412-030 | STK412-040 | STK412-150 | STK412-170
Output (20 Hz to 20 kHz) 50W+50W | 60W+60W [70W+70W | 80 W +80 W |100 W + 100 W[120 W + 120 W |150 W + 150 W[180 W + 180 W
[THD] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.7 %] [0.7 %]
Maxi ly volt \Y
aximum supply voliage. Ve +60 V/ 65V 69 V +73V 80V 84V 95V £95V
(No signal)
Maximum supply voltage, V|
(No signal) +41V +42V +44 'V +45V +46 V +51V +61V +60 V
Recommended supply voltage
v UPPY VOTAgE, | a7y +39V +43V +45V +51V 54V +57V 54V
secommendw supply voltage, | -, +29V £30V 32V 34V £36 V 38V £37V
L
Recommended load impedance 8Q 6Q 4Q
Package 64 mm x 36.5 mm x 8.5 mm 78 mm x 44 mm x 9 mm
Specifications
Maximum Ratings at Ta =25C
Parameter Symbol Conditions Ratings Unit
Vy: Maximum supply voltage 1 (no signal) Vi max(1) +65 \%
Vy: Maximum supply voltage 2 (signal present) | Vymax(2) | RL=8,6 Q +57 \%
Vy: Maximum supply voltage 3 (signal present) | Vymax(3) | RL=4Q +46 \Y
V| : Maximum supply voltage 1 (no signal) V| max(1) +42 \%
V| : Maximum supply voltage 2 (signal present) | V. max(2) | RL=8,6Q +37 \%
V| : Maximum supply voltage 3 (signal present) | V. max(3) | RL=4Q +29 \Y
Vy-V: Maximum supply voltage *4 Vy.. max | No load 60 \%
Thermal resistance 6j-c Per power transistor 1.9 °C/IW
Junction temperature Tj max . . 150 °C
- Both the Tjmax and Tcmax conditions must be met.
Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg —-30to +125 °C
e Vy=#39V,V, =429V, R =8Q, f=50Hz, Po=60W, 0.3 s
Allowable load shorted time ts one channel operating

Operating Characteristics at Ta=25 °C, R =8 Q, Rg=600 Q, VG =40dB, Vz =15V, R must be a non-
inductive load.
Test conditions *1 Standard value .
Parameter Symbol - Unit
Vee (V) f (Hz) Po (W) | THD (%) min typ max
Vy =39
Po (1) 20t0 20 k 0.8 60 w
V| =29
Output power
Vy =32
Po (2) 1k 0.8 RL=4Q 60 w
V| =24
o X Vy =39
Total harmonic distortion THD 20t0 20 k 60 0.4 %
V| =29
L Vy =39
Frequency characteristics fL, fy 1.0 +0 -3 dB 20to 50 k Hz
V| =+29
X X Vy =39
Input impedance ri 1k 1.0 55 kQ
V| =+29
) Vi = +47
Output noise voltage *2 Vo Rg =2.2kQ 1.0 | mVrms
V| =+31
. Vy = +47 No load 30 mA
Quiescent current lcco
V=431 No load 100 mA
o Vi = +47
Midpoint voltage VN -70 0 +70 mvV
V| =+31

Notes: *1. Unless otherwise specified, a constant-voltage power supply must be used during inspection.
*2. The output noise voltage rating gives the peak value read by an averaging VTVM. However, to eliminate the influence of flicker noise from the AC
primary side line, use an AC stabilized power supply (50 Hz).

No. 72442/4



STK412-000

*3. Use the transformer power supply specified in the figure below for allowable load shorted time and output noise voltage measurements.
*4. Design circuits so that (|[Vy| - |VL|) is always less than 40 V when switching the power supply with the load connected.

*5. Set up the V| power supply with an offset voltage at power supply switching (V| - Lo) of about 8 V as an initial target.

DBA40C 10000pF DBA40C 10000pF
. O +Vy VL
+
5000 5000
+ +
5000 5000
— ° O -Vy g A O =V
10000yF 10000yF
Specified Transformer Power Supply Specified Transformer Power Supply
(MG-250 equivalent)

(MG-200 equivalent)
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STK412-000

Sample Application Circuit

STK412-000 Series

2.2uF
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56kQ T470pF
+ £
GND
1000 100pF | 100pF 220F | O
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L O 14 He LOOF 7} S o
+
100pF 15k /100V im 1 oF Ch.2 OUT
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VO 1'\6\(% 4.7Q
W
O
SUB.GND «1: Cement resistor, 0.22 Q, £10% (5 W)

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 February, 2003. Specifications and information herein are subject
to change without notice.
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Ordering number : ENN7248

Thick-Film Hybrid IC

STK412-040

SA////WY O Two-Channel Shift Power Supply Audio Power Amplifier ICs
120W + 120 W

Overview Package Dimensions

The STK412-000 series are class H audio power amplifiemit: mm
hybrid ICs that feature a built-in shift power supply4196-s1P18
circuit. These ICs provide high efficiency audio power
amplification by controlling (switching) the supply’L [STK412-040]
voltage supplied to the power transistors according to the

detected level of the input audio signal.

| 64.0
55.6

Features

50 Wx 2 channels to 180 W 2 channels at 0.7 or 0.8%
THD, 20 Hz to 20 kHz. This allows the use of & TTTTTTTTTTTTTT T s
common PCB for all output classes. 254 05 29
» The pin arrangement is also unified with that of th (6.21) | | 17x254=43.18 04
three-channel STK413-000 series. This means that PCBs 25
designed for three-channel models can also be used for
two-channel models.
e Miniature package
— 50 W/ch to 120 W/ch (THD = 0.8%, f = 20 Hz to 20
kHz): 64x 36.5< 8.5 mm*
— 150 Wi/ch to 180 W/ch (THD = 0.7%, f = 20 Hz to
20 kHz): 78% 44x 9 mm*
* Not including the IC pins.
* Allowable load shorted time: 0.3 s

» Pin compatible IC series that covers power ratings from %

4.0

SANYO: SIP18

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
20703AS (OT) No. 7248-1/4




STK412-040

Series Organization

These products are organized into a series based on their output power.

Type No.
Parameter
STK412-090 | STK412-000 | STK412-010 | STK412-020 | STK412-030 | STK412-040 | STK412-150 | STK412-170
Output (20 Hz to 20 kHz) 50W+50W | 60W+60W [70W+70W | 80 W +80 W |100 W + 100 W[120 W + 120 W |150 W + 150 W[180 W + 180 W
[THD] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.7 %] [0.7 %]
Maxi ly volt \Y
aximum supply voliage. Ve 60 V 65V 69 V +73V 80V 84V 95V £95V
(No signal)
Maximum supply voltage, V|
(No signal) +41V +42V +44 'V +45V +46 V +51V +61V +60 V
Recommended supply voltage
v UPPY VOTAgE, | a7y +39V +43V +45V +51V 54V +57V 54V
secommendw supply voltage, | -, +29V £30V 32V 34V £36 V 38V £37V
L
Recommended load impedance 8Q 6Q 4Q
Package 64 mm x 36.5 mm x 8.5 mm 78 mm x 44 mm x 9 mm
Specifications
Maximum Ratings at Ta =25C
Parameter Symbol Conditions Ratings Unit
Vy: Maximum supply voltage 1 (no signal) Vi max(1) +84 \%
Vy: Maximum supply voltage 2 (signal present) | Vymax(2) | RL=8,6 Q +78 \%
Vy: Maximum supply voltage 3 (signal present) | Vymax(3) | RL=4Q +60 \Y
V| : Maximum supply voltage 1 (no signal) V| max(1) +51 \%
V| : Maximum supply voltage 2 (signal present) | V. max(2) | RL=8,6Q +48 \%
V| : Maximum supply voltage 3 (signal present) | V. max(3) | RL=4Q +36 \Y
Vy-V: Maximum supply voltage *4 Vy.. max | No load 60 \%
Thermal resistance 6j-c Per power transistor 1.6 °C/IW
Junction temperature Tj max . . 150 °C
- Both the Tjmax and Tcmax conditions must be met.
Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg —-30to +125 °C
. 3 Vy=154V,V =436 V,R =8 Q, f=50Hz, Po=120W, 0.3 S
Allowable load shorted time ts one channel operating

Operating Characteristics at Ta=25 °C, R =8 Q, Rg=600 Q, VG =40dB, Vz =15V, R must be a non-
inductive load.
Test conditions *1 Standard value .
Parameter Symbol - Unit
Vee (V) f (Hz) Po (W) | THD (%) min typ max
Vi = +54
Po (1) 20t0 20 k 0.8 120 w
V| =36
Output power
Vy = +43
Po (2) 1k 0.8 RL=4Q 120 w
V| =+29
o Vi = +54
Total harmonic distortion THD 20t0 20 k 120 0.4 %
V| = £36
o Vi = +54
Frequency characteristics fL, fy 1.0 +0 -3 dB 20to 50 k Hz
V| =+36
) ) Vi = +54
Input impedance ri 1k 1.0 55 kQ
V| =+36
. Vy = 65
Output noise voltage *2 Vo Rg =2.2kQ 1.0 | mVrms
V| =40
. Vy = +65 No load 30 mA
Quiescent current lcco
V= +40 No load 100 mA
. X Vy = 65
Midpoint voltage VN -70 0 +70 mvV
V| =40

Notes: *1. Unless otherwise specified, a constant-voltage power supply must be used during inspection.
*2. The output noise voltage rating gives the peak value read by an averaging VTVM. However, to eliminate the influence of flicker noise from the AC
primary side line, use an AC stabilized power supply (50 Hz).

No. 72482/4



STK412-040

*3. Use the transformer power supply specified in the figure below for allowable load shorted time and output noise voltage measurements.
*4. Design circuits so that (|[Vy| - |VL|) is always less than 40 V when switching the power supply with the load connected.

*5. Set up the V| power supply with an offset voltage at power supply switching (V| - Lo) of about 8 V as an initial target.

DBA40C 10000pF DBA40C 10000pF
. O +Vy VL
+
5000 5000
+ +
5000 5000
— ° O -Vy g A O =V
10000yF 10000yF
Specified Transformer Power Supply Specified Transformer Power Supply
(MG-250 equivalent)

(MG-200 equivalent)

Internal Equivalent Circuit

®
l R41
TR4
Comparator
D42 :
4 D43 @
D41
D51
q D53 @
[ d
D52
®
Comparator
TR51)
],-7 T R51
suB @
®E @

®®
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Sample Application Circuit

STK412-000 Series

2.24F
/50v 1kQ
3pF 5600 5600) Ny T Och2IN
56kQ T470pF
+ +
GND
1000 100pF | 100pF 220F | O
Wi O /,\}\\;\/V 1ov /10v  56kQ 150V T47°PF
H 100 1+ czAl  |oza N AM—O Ch.1IN
163V 15X 15X 4 3uH e
v O 4 t it 100pF7 1l
+
100pF 1.5kQ 7200V im Tonr (Och.2 0uT
I50V W L5k 470 %4-79
GND O ) Aaw O
GND
100pF [+ N éj‘ﬁ,’
150V 100UF 3uH
v O " 1100V e Ochiout
1OOMFle
163V
VO 1'\6\(% 4.7Q
w
O «1: Cement resistor, 0.22 Q, +10% (5 W)
SUB.GND

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 February, 2003. Specifications and information herein are subject
to change without notice.
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Ordering number : ENN7249

Thick-Film Hybrid IC

STK412-090

SA////WY O Two-Channel Shift Power Supply Audio Power Amplifier ICs
50W + 50 W

Overview Package Dimensions

The STK412-000 series are class H audio power amplifiemit: mm
hybrid ICs that feature a built-in shift power supply4196-s1P18
circuit. These ICs provide high efficiency audio power
amplification by controlling (switching) the supply’L [STK412-090]
voltage supplied to the power transistors according to the

detected level of the input audio signal.

| 64.0
55.6

Features

50 Wx 2 channels to 180 W 2 channels at 0.7 or 0.8%
THD, 20 Hz to 20 kHz. This allows the use of & TTTTTTTTTTTTTT T s
common PCB for all output classes. 254 05 29
» The pin arrangement is also unified with that of th (6.21) | | 17x254=43.18 04
three-channel STK413-000 series. This means that PCBs 25
designed for three-channel models can also be used for
two-channel models.
e Miniature package
— 50 W/ch to 120 W/ch (THD = 0.8%, f = 20 Hz to 20
kHz): 64x 36.5< 8.5 mm*
— 150 Wi/ch to 180 W/ch (THD = 0.7%, f = 20 Hz to
20 kHz): 78x14044 9 mm*
* Not including the IC pins.
* Allowable load shorted time: 0.3 s

» Pin compatible IC series that covers power ratings from %

4.0

SANYO: SIP18

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
20703AS (OT) No. 7249-1/4
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Series Organization

These products are organized into a series based on their output power.

Type No.
Parameter
STK412-090 | STK412-000 | STK412-010 | STK412-020 | STK412-030 | STK412-040 | STK412-150 | STK412-170
Output (20 Hz to 20 kHz) 50W+50W | 60W+60W [70W+70W | 80 W +80 W |100 W + 100 W[120 W + 120 W |150 W + 150 W[180 W + 180 W
[THD] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.7 %] [0.7 %]
Maxi ly volt \Y
aximum supply voliage. Ve +60 V/ 65V 69 V +73V 80V 84V 95V £95V
(No signal)
Maximum supply voltage, V|
(No signal) +41V +42V +44 'V +45V +46 V +51V +61V +60 V
Recommended supply voltage
v UPPY VOTAgE, | a7y +39V +43V +45V +51V 54V +57V 54V
secommendw supply voltage, | -, +29V £30V 32V 34V £36 V 38V £37V
L
Recommended load impedance 8Q 6Q 4Q
Package 64 mm x 36.5 mm x 8.5 mm 78 mm x 44 mm x 9 mm
Specifications
Maximum Ratings at Ta =25C
Parameter Symbol Conditions Ratings Unit
Vy: Maximum supply voltage 1 (no signal) Vi max(1) +60 \%
Vy: Maximum supply voltage 2 (signal present) | Vymax(2) | RL=8,6 Q +53 \%
Vy: Maximum supply voltage 3 (signal present) | Vymax(3) | RL=4Q +43 \Y
V| : Maximum supply voltage 1 (no signal) V| max(1) +41 \%
V| : Maximum supply voltage 2 (signal present) | V. max(2) | RL=8,6Q +36 \%
V| : Maximum supply voltage 3 (signal present) | V. max(3) | RL=4Q +29 \Y
Vy-V: Maximum supply voltage *4 Vy.. max | No load 60 \%
Thermal resistance 6j-c Per power transistor 2.2 °C/IW
Junction temperature Tj max . . 150 °C
- Both the Tjmax and Tcmax conditions must be met.
Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg —-30to +125 °C
e Vi =#37V,V, =+27V, R =80, f=50Hz, Po=50W, 0.3 s
Allowable load shorted time ts one channel operating

Operating Characteristics at Ta=25 °C, R =8 Q, Rg=600 Q, VG =40dB, Vz =15V, R must be a non-
inductive load.
Test conditions *1 Standard value .
Parameter Symbol - Unit
Vee (V) | f(Hz) Po (W) | THD (%) min typ max
Vy =37
Po (1) 20t0 20 k 0.8 50 w
V| =27
Output power
Vy =+30
Po (2) 1k 0.8 RL=4Q 50 w
V| =+23
o X Vy =37
Total harmonic distortion THD 20t0 20 k 50 0.4 %
V| =27
L Vy =37
Frequency characteristics fL, fy 1.0 +0 -3 dB 20to 50 k Hz
V| =27
X X Vy =37
Input impedance ri 1k 1.0 55 kQ
V| =27
) Vi = +45
Output noise voltage *2 Vo Rg =2.2kQ 1.0 | mVrms
V| =+30
. Vy =45 No load 30 mA
Quiescent current lcco
V, =+30 No load 100 mA
o Vi = +45
Midpoint voltage VN -70 0 +70 mvV
V| =+30

Notes: *1. Unless otherwise specified, a constant-voltage power supply must be used during inspection.
*2. The output noise voltage rating gives the peak value read by an averaging VTVM. However, to eliminate the influence of flicker noise from the AC
primary side line, use an AC stabilized power supply (50 Hz).
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*3. Use the transformer power supply specified in the figure below for allowable load shorted time and output noise voltage measurements.
*4. Design circuits so that (|[Vy| - |VL|) is always less than 40 V when switching the power supply with the load connected.

*5. Set up the V| power supply with an offset voltage at power supply switching (V| - Lo) of about 8 V as an initial target.

DBA40C 10000pF DBA40C 10000pF
. O +Vy VL
+
5000 5000
+ +
5000 5000
— ° O -Vy g A O =V
10000yF 10000yF
Specified Transformer Power Supply Specified Transformer Power Supply
(MG-250 equivalent)

(MG-200 equivalent)

Internal Equivalent Circuit

®
l R41
TR4
Comparator
D42 :
4 D43 @
D41
D51
q D53 @
[ d
D52
®
Comparator
TR51)
],-7 T R51
suB @
®E @

®®
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Sample Application Circuit

STK412-000 Series

2.24F
/50v 1kQ
3pF 5600 5600) Ny T Och2IN
56kQ T470pF
+ +
GND
1000 100pF | 100pF 220F | O
Wi O /,\}\\;\/V 1ov /10v  56kQ 150V T47°PF
H 100 1+ czAl  |oza N AM—O Ch.1IN
163V 15X 15X 4 3uH e
v O 4 t it 100pF7 1l
+
100pF 1.5kQ 7200V im Tonr (Och.2 0uT
I50V W L5k 470 %4-79
GND O ) Aaw O
GND
100pF [+ N éj‘ﬁ,’
150V 100UF 3uH
v O " 1100V e Ochiout
1OOMFle
163V
VO 1'\6\(% 4.7Q
w
O «1: Cement resistor, 0.22 Q, +10% (5 W)
SUB.GND

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 February, 2003. Specifications and information herein are subject
to change without notice.
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Ordering number : ENN7250

Thick-Film Hybrid IC

STK412-150

SA////WY O Two-Channel Shift Power Supply Audio Power Amplifier ICs
150W + 150 W

Overview Package Dimensions

The STK412-000 series are class H audio power amplifiemit: mm
hybrid ICs that feature a built-in shift power supplysogea-SiP22
circuit. These ICs provide high efficiency audio power
amplification by controlling (switching) the supply’L [STK412-150]
voltage supplied to the power transistors according to the

detected level of the input audio signal.

78.0
70.0

Features

» Pin compatible IC series that covers power ratings from
50 Wx 2 channels to 180 W 2 channels at 0.7 or 0.8% $3.6 :
THD, 20 Hz to 20 kHz. This allows the use of a g?[

common PCB for all output classes.

« The pin arrangement is also unified with that of th o | [ITTTITTTIRTTONNO 2
three-channel STK413-000 series. This means that PCBS 5 |1 ot onsisass =
designed for three-channel models can also be used for
two-channel models.

e Miniature package
— 50 W/ch to 120 W/ch (THD = 0.8%, f = 20 Hz to 20

kHz): 64x 36.5< 8.5 mm*
— 150 Wich to 180 W/ch (THD = 0.7%, f = 20 Hz to
20 kHz): 78% 44x 9 mm*
* Not including the IC pins.
* Allowable load shorted time: 0.3 s

SANYO: SIP22

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
20703AS (OT) No. 7250-1/4
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Series Organization

These products are organized into a series based on their output power.

Type No.
Parameter
STK412-090 | STK412-000 | STK412-010 | STK412-020 | STK412-030 | STK412-040 | STK412-150 | STK412-170
Output (20 Hz to 20 kHz) 50W+50W | 60W+60W |70W+70W | 80 W+80 W |100 W + 100 W{120 W + 120 W {150 W + 150 W[180 W + 180 W
[THD] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.7 %] [0.7 %]
Maxi ly volt: V|
aximum supply voliage. Ve +60 V/ +65 V +60 V/ +73V 80V 84V +95V +95V
(No signal)
Maximum supply voltage, V|
(No signal) +41V +42V +44 'V +45V +46 V +51V +61V +60 V
R ded I It
Vjcommen cdsupplyvoltage, | 37y +39V +43V +45V +51V 54V +57V 54V
secommended supply voltage, | -, +29V £30V +32V +34V £36 V +38V 37V
L
Recommended load impedance 8Q 6Q 4Q
Package 64 mm x 36.5 mm x 8.5 mm 78 mm x 44 mm x 9 mm
Specifications
Maximum Ratings at Ta =25C
Parameter Symbol Conditions Ratings Unit
Vy: Maximum supply voltage 1 (no signal) Vi max(1) +95 \%
Vh: Maximum supply voltage 2 (signal present) | Vi max(2) | R_ =6 Q or greater, 150W, 50 ms +85 \%
V|: Maximum supply voltage 1 (no signal) Vi max(1) +61 \%
V|: Maximum supply voltage 2 (signal present) | Vi max(2) | R_ =6 Q or greater, 150W, 50 ms +55 \%
Vy-VL: Maximum supply voltage *4 Vy.. max | No load 60 \%
Thermal resistance 6j-c Per power transistor 14 °C/IW
Junction temperature Tj max . . 150 °C
- Both the Tjmax and Tcmax conditions must be met.
Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg —-30to +125 °C
N Vy=#57V,V, =+38V, R =6Q, f=50Hz, Po =150 W, 0.3 s
Allowable load shorted time ts one channel operating

Operating Characteristicsat Ta=25 °C,R_ =6 Q, Rg=600 Q, VG =30dB, Vz =18V, R must be a non-
inductive load.
Test conditions *1 Standard value .
Parameter Symbol - Unit
Vee (V) f (Hz) Po (W) | THD (%) min typ max
Vi = £57
Output power Po 20to 20 k 0.7 150 W
V=438
Vi = £57
Total harmonic distortion THD 20to 20 k 150 0.4 %
V=438
o Vi = £57
Frequency characteristics fL, fH 1.0 +0 -3 dB 20to 50 k Hz
V=438
Vi = £57
Input impedance ri 1k 1.0 55 kQ
V=438
. Vy = 68
Output noise voltage *2 Vo Rg =2.2kQ 1.0 | mVrms
V| =46
. Vy = +68 No load 70 mA
Quiescent current lcco
V| =+46 No load 100 mA
. . Vy = 68
Midpoint voltage VN —70 0 +70 mVv
V| =46

Notes: *1. Unless otherwise specified, a constant-voltage power supply must be used during inspection.
*2. The output noise voltage rating gives the peak value read by an averaging VTVM. However, to eliminate the influence of flicker noise from the AC
primary side line, use an AC stabilized power supply (50 Hz).
*3. Use the transformer power supply specified in the figure below for allowable load shorted time and output noise voltage measurements.

*4. Design circuits so that (|Vy| - |[VL]) is always less than 40 V when switching the power supply with the load connected.

*5. Set up the V| power supply with an offset voltage at power supply switching (V| - Lp) of about 11V as an initial target.

No. 72502/4
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DBA40C 10000yF DBA40C 10000yF
+VH +VL
500Q 500Q
+ +
500Q 5000
O -vy O v,
10000pF 10000pF
Specified Transformer Power Supply Specified Transformer Power Supply
(MG-250 equivalent) (MG-200 equivalent)

Internal Equivalent Circuit

@ @ TR31
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1 ¥ DSR4 TR9 JR21
'w! TR11| TR23 D35
LT N R20 |— L R24 A 14
I | ™
R22 ’ R26 ¢ D33 @
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Current Limiter | | L] Current Limiter
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R23 R27
D32
®
»
4 D34 @

R13 D36 @

Comparator

R7 TR10 T [ TR22
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Sample Application Circuit

STK412-000 Series

1kQ
Ch.2IN
3pF 18kd]  Lekd +
56kQ T470pF
+ £
GND
100Q 1004F | 100uF 220F | O
v O o 0V | 10V 56kQ 50V —470pF
H~"100uF 5 Gza|  oza H;LWOch.l IN
o 100V 18Y 18Y . e e
v < 10041
100UF 3.3kQ 1200V Tonr (Och.20uUT
163V 1w % %3/%;\/9 Pess %4_79
GND O AW OGND
100pF [+ é‘}i@l
163V 100uF, 1+ 3uH
pre] H 0.1uF
=V -
LO 100pF 13 /100v m Och.1ouT
/100V
O Wy 470
100Q
aw
x1: Cement resistor, 0.1Q, +10% (5 W)
O
SUB.GND

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 February, 2003. Specifications and information herein are subject
to change without notice.
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Ordering number : ENN7251

Thick-Film Hybrid IC

STK412-170

SA////WY O Two-Channel Shift Power Supply Audio Power Amplifier ICs
180W + 180 W

Overview Package Dimensions

The STK412-000 series are class H audio power amplifiemit: mm
hybrid ICs that feature a built-in shift power supplysogea-SiP22
circuit. These ICs provide high efficiency audio power
amplification by controlling (switching) the supply’L [STK412-170]
voltage supplied to the power transistors according to the

detected level of the input audio signal.

78.0
70.0

Features

» Pin compatible IC series that covers power ratings from
50 Wx 2 channels to 180 W 2 channels at 0.7 or 0.8% $3.6 :
THD, 20 Hz to 20 kHz. This allows the use of a g?[

common PCB for all output classes.

« The pin arrangement is also unified with that of th o | [ITTTITTTIRTTONNO 2
three-channel STK413-000 series. This means that PCBS 5 |1 ot onsisass =
designed for three-channel models can also be used for
two-channel models.

e Miniature package
— 50 W/ch to 120 W/ch (THD = 0.8%, f = 20 Hz to 20

kHz): 64x 36.5< 8.5 mm*
— 150 Wich to 180 W/ch (THD = 0.7%, f = 20 Hz to
20 kHz): 78% 44x 9 mm*
* Not including the IC pins.
* Allowable load shorted time: 0.3 s

SANYO: SIP22

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
20703AS (OT) No. 7251-1/4




STK412-170

Series Organization

These products are organized into a series based on their output power.

Type No.
Parameter
STK412-090 | STK412-000 | STK412-010 | STK412-020 | STK412-030 | STK412-040 | STK412-150 | STK412-170
Output (20 Hz to 20 kHz) 50W+50W | 60W+60W [70W+70W | 80 W +80 W |100 W + 100 W[120 W + 120 W |150 W + 150 W[180 W + 180 W
[THD] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.8 %] [0.7 %] [0.7 %]
Maxi ly volt \Y
aximum supply voliage. Ve +60 V/ +65 V +60 V/ +73V 80V 84V +95V +95V
(No signal)
Maximum supply voltage, V|
(No signal) +41V +42V +44 'V +45V +46 V +51V +61V +60 V
R ded ly volt;
Vjcommen cdsupplyvoltage, | 37y +39V +43V +45V +51V 54V +57V 54V
secommended supply voltage, | -, +29V £30V +32V +34V £36 V +38V 37V
L
Recommended load impedance 8Q 6Q 4Q
Package 64 mm x 36.5 mm x 8.5 mm 78 mm x 44 mm x 9 mm
Specifications
Maximum Ratings at Ta =25C
Parameter Symbol Conditions Ratings Unit
Vy: Maximum supply voltage 1 (no signal) Vi max(1) +95 \%
Vy: Maximum supply voltage 2 (signal present) | Vg max(2) | R_ =4 Q or greater, 180W, 50 ms +85 \Y
V| : Maximum supply voltage 1 (no signal) V| max(1) +61 \%
V| : Maximum supply voltage 2 (signal present) | V. max(2) | R_ =4 Q or greater, 180W, 50 ms +55 \Y
Vy-VL: Maximum supply voltage *4 Vy.. max | No load 60 \%
Thermal resistance 6j-c Per power transistor 14 °C/IW
Junction temperature Tj max . . 150 °C
- Both the Tjmax and Tcmax conditions must be met.
Operating IC substrate temperature Tc max 125 °C
Storage temperature Tstg —-30to +125 °C
. 3 Vy=154V,V =437V, R =4 Q, f=50Hz, Po =180 W, 0.3 S
Allowable load shorted time ts one channel operating

Operating Characteristics at Ta = 25

inductive load.

OC,

RL. =6 Q,Rg=600 Q, VG =30dB, Vz =18V, R_ must be a non-

Test conditions *1 Standard value .
Parameter Symbol - Unit
Vee (V) f (Hz) Po (W) | THD (%) min typ max
Vi = +54
Output power Po 20to 20 k 0.7 180 W
V| =37
o Vi = 54
Total harmonic distortion THD 20to 20 k 180 0.4 %
V| =37
o Vi = 54
Frequency characteristics fL, fH 1.0 +0 -3 dB 20to 50 k Hz
V| =£37
) ) Vi = 454
Input impedance ri 1k 1.0 55 kQ
V| =37
) Vi = 64
Output noise voltage *2 Vo Rg =2.2kQ 1.0 | mVrms
V| = #45
. Vy = 64 No load 70 mA
Quiescent current lcco
Vi =45 No load 100 mA
o Vi = 64
Midpoint voltage VN —70 0 +70 mVv
V| =45

Notes: *1. Unless otherwise specified, a constant-voltage power supply must be used during inspection.
*2. The output noise voltage rating gives the peak value read by an averaging VTVM. However, to eliminate the influence of flicker noise from the AC
primary side line, use an AC stabilized power supply (50 Hz).
*3. Use the transformer power supply specified in the figure below for allowable load shorted time and output noise voltage measurements.

*4. Design circuits so that (|Vy| - |[VL]) is always less than 40 V when switching the power supply with the load connected.

*5. Set up the VL power supply with an offset voltage at power supply switching (V| - Lp) of about 11V as an initial target.

No. 72512/4




STK412-170

DBA40C 10000yF DBA40C 10000yF
+VH +VL
500Q 500Q
+ +
500Q 5000
O -vy O v,
10000pF 10000pF
Specified Transformer Power Supply Specified Transformer Power Supply
(MG-250 equivalent) (MG-200 equivalent)

Internal Equivalent Circuit

@ @ TR31

@ L J ciq Comparator
1 ¥ DSR4 TR9 JR21
'w! TR11| TR23 D35
LT N R20 |— L R24 A 14
I | ™
R22 ’ R26 ¢ D33 @
D31
Current Limiter | | L] Current Limiter
for RL-Short for RL-Short
R23 R27
D32
®
»
4 D34 @

R13 D36 @

Comparator

R7 TR10 T [ TR22
RS J—t=—AW—TR7 TR12 TR24 TR19 TR17 r}O—
g h4 M
R3

SUB

No. 72513/4



STK412-170

Sample Application Circuit

STK412-000 Series

1kQ
Ch.2IN
3pF 18kd]  Lekd +
56kQ T470pF
+ £
GND
100Q 1004F | 100uF 220F | O
v O o 0V | 10V 56kQ 50V —470pF
H~"100uF 5 Gza|  oza H;LWOch.l IN
o 100V 18Y 18Y . e e
v < 10041
100UF 3.3kQ 1200V Tonr (Och.20uUT
163V 1w % %3/%;\/9 Pess %4_79
GND O AW OGND
100pF [+ é‘}i@l
163V 100uF, 1+ 3uH
pre] H 0.1uF
=V -
LO 100pF 13 /100v m Och.1ouT
/100V
O Wy 470
100Q
aw
x1: Cement resistor, 0.1Q, +10% (5 W)
O
SUB.GND

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

H In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 February, 2003. Specifications and information herein are subject
to change without notice.

PS No. 72514/4



thick film hybrid IC.

STK-45745
461,463.4

Features

® © IMST, 2 Channels by 2 Power Suppliers.

® AF output power STK457; 10W min., STK-459: 16W min. STK-460: 20W min., STK-461: 20W min.,
STK-463: 25W min, STK-465: 30W min.

MAXIMUM RATINGS /Ta=25"C

STK- STK- STK- STK- STK- STK-

457 460 460 461 463 465 YNt
Maximum Supply Voltage Ve max 26 31 £32 $#33 +38 41 \
Operating Case Temperature Te - - - - - 105 °c
Storage Temperature Tstg - - - -> - =30to+105 °C
Allowable Load Shorting Time s - - - - - 2 sec
{in appointed condition)
RECOMMENDED OPERATION CONDITION / Ta=25"C
STK- STK- S8TK- STK- S8TK- STK- unit
457 459 460 461 463 465
Recommended Supply Voltage Vce 18 221 #2323 +26 128 v
Load Resistance RL - - - - - 8 ohm
OPERATION CHARACTERISTICS / Ta=25"C, recommended condition Rg=600 ohm, VG=40dB
STK- STK- STK- STK- STK- STK- unit
457 453 460 461 463 465 n
Quiescent Current Icco - - - - - 120 mAmax
Output Power Po  THD=0.08% 10 15 20 20 25 30 Wmin
f=20~20kHz
Distortion THD Po=1W -+ - - - - 0.08 %emax
f=20~20kHz
Frequency Response f Po=1W,tg dB -> -+ -+ - -+ 10to0 100k Hz
f=1kHz
Input Resistance ri Po=1W, -+ - g - - 32k ohm
f=1kHz

EQUIVALENT CIRCUIT

1y

Jv
$999 43

$TK-457, 469, 460

§ ?

APPLICATION: AF Power Amp.




No.C670A STK465

Thick Fiim Hybrid IC
308 min. 2-channel AF power amplifier
(2 pewer supplies)

Maximum Ratings at T3=25°C

Maximum Supply Voltage Vocmax
Operating Case Temperature Tc

Storage Temperature Tstg
Allewable Load Shorting Time tg Voo™

Recommended Operation Condition at Ta=25°C
Recommended Supply Voltage
Ioad Resistance

v
8 ohm

Operation Characteristics at Ta=25°C,vec= m,VG=40dB,

typ max unit

guiescent Current 40 120 ma
Cutput Power W

W
Total Harmonic Distortion %
Fregquency Response 10 to 100k Hz
Input Resistance 2k ohm
output Noise Voltage 1.2mVome

Cutput Center Voltage =70 c 470 mv

{Note) .

e

-
G0y 500
o E
+
mu+ %500
O Ve
Spepified transformer power supply
(Bquivalent to Sansul RP=-25)

Case Qutline 4016

(unit:pm)
f 78
o PP PP n
?—
!
|
7.5
bt—— 2,54 1 1§ — e

0.

These specifications are subject to change without notice.
TOKYO SANYO ELECTRIC CO., LTD. SEMICONDUCTOR DIVISION

15-13, 6-CHOME., SOTOKANDA, CHIYODA-KU, TOKYO, 101 JAPAN

7090KI No.670-1/2



S$TK465

Application circuit example: 30W min. 2-channel AF power amplifier
+¥reo

* 10 THO - Py
' Voo =-L28V
sl = R, =60
E Fj— Rg=6000)
T 2 |1 ¥=40d4B
5 conatant v?]. tage
§1m power supply
by
3
0n
=% 3
A 3 -
4]
B 0d
R Y G R A Y A B e s L g z%:. g i
: Yog= 1128V, 7L = 800 N i L
3 Yoo=1:24Y,R, =40 Hoog ""‘—-—..______I;‘:"t.ok Iz 7
2 RE==600Q) oq 2 h&H ——
o1 Vo= 404D oo 2 -—-£
1 S T 0 2 3 5 7w B0 10 &3 0
Input Voltage,v{ — MV output Power,P, = H

Information furnished by SANYQ is believed 1o be accurate and reliable, However, no responsibilily is
assumed by SANYQ for {ts use; nor for any Infringements of psatenta or other rights of third parties which
mmay rasult from (ts use, snd no license is granted by implication or otharwise under any patent or palant
rights of SANYO,

No.670~-2/2



Multiregulador STK470-070 Vet

® ® SIM STK 470'090
+
STB <« V:I
[ ] 0_
QL PNP 9 _ 3
T e La LSS F
PNP l‘T P PNP PNP
% DIAGRAMA INTERNO
SIMPLIFICADO
000000000000
[0000000606000]
1 12

el STK470-070,y 090,se usan como reguladores en diversos equipos,y
suplen varias tensiones tanto positivas como negativas,el ic de 12
pines(algunos tienen mas pero solo nos interesan las primeras ya que
las demas suelen tener diodos integrados)

son de la siguiente manera.

1-in + vccl-vece2(tipicamente +15vcc)

2-vcc 1 regulados(10vcc)

3-vce2 regulados(3.3 0 7.8vce)

4-ground tierra negativa.

5-stnad by +vccl-+vec2.

6- in -vccl(-15-35vcce)

7-control -vccel.

8-out -vcel (-8vcece)

9-out +vce3(5vcee)

10-out vee4(+9vec)

11-out vee5(+15vcece)

12-in +vcc3,4,5(+26vcce)

NOTAS:

Se han dibujado solo los elementos activos implicados necesarios.
Los diversos voltajes pueden variar segun el equipo en que se usen
el dibujo corresponde al stk 470-070,el 090 es algo similar en su
uso,y puede no ser totalmente compatible.
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SANYO SEMICONDUCTOR CORP L3E D N 799707t 0011921 709 EETSAJ
STK Audio Power Amplifier

STK4100MKb5 Series

%2ch. /1package, * Power Supply
*6W/ch. ~ 100W/ch.

% THD = 0. 08%
Operating Characteristics
Naximun Ratings |, Recommended (Recommend Operating Conditions
Bl perating Conditions at T'est_ Circuit)
R ERY Bh{EHsME (Test CircuitlcT
HEHERHEFICLD)
Model
Vce Eo é"?;x 1 Eo znax 2
Vee max [V] ftZO"’ THD f|;1kHZ THD
(V] =80 | Retq |  20kHz | (Ve=40dB) (V6=400B)
} : (W) (%) (W) %)
STK4100MK5 +21.0 +14.0 +12.5 6 +6 0. 08 6 +6 0.2
STK4110MK5 +27.0 +18.0 +14.5 10 + 10 0. 08 10 + 10 0.2
*STK4120MK5 +32.0 +21.5 +18.0 15 + 15 0.08 15 + 15 0.2
*STK4130MK5 +36.0 +24.5 +21.5 20 + 20 0.08 20 + 20 0.2
STK4140MK5 +40.5 +27.0 +24.0 25 + 25 0. 08 25+ 25 0.2
STK4150MK5 +42.0 +28.5 +25.0 30 + 30 0. 08 35 + 35 0.2
STK4160MKS +46.0 +30.5 +26.5 35+ 35 0.08 40 + 40 0.2
STK4170MK5 +49.0 +32.5 +28.0 40 + 40 0.08 45 + 45 0.2
STK4180MKS +51.0 +34.0 +30.0 45 + 45 0.08 50 + 50 0.2
STK4190MK5 +53.0 +35.5 +32.0 50 + 50 0.08 55 + 55 0.2
STK4200MK5 +57.0 +39.0 - 60 + 60 0.08 - -
STK4210MK5 +62.0 +43.0 - 70 + 70 0. 08 - -
STK4220MK5 +65.0 +45.0 - 80 + 80 0. 08 - ~
STK4230MK5 +75.0 +51.0 - 100 + 100 0.08 - -

% Under mass production

STK4100MK5 Series

_84_




SANYO SEMICONDUCTOR CORP E3E D EHE 7997076 0011922 45 EMTSAJ
STK Audio Power Amplifier

M Eguivalent Circuit

@STK4100MK5 ~ STK4190MK5

TR1

TR3

TR12 TR24

r~
2 =

®STK4200MK5 ~ STK4230MK5S

STK4100MK5 Series




LIE D EH 799707t 0011923 581 EMTSAJ

SANYO SEMICONDUCTOR CORP
STK Audio Power Amplifier

-

Bl Test Circuit
@ STK4100MK5 ~ STK4190MK5

R ch.
Tk 2.2u INPUT
0

AM

100 2
a
3

81

1001 560
A
100
* ]
10un

® STK4200MK5 ~ STK4230MK5

R ch,
Tk 2.2p INPUT
N—o0

<

L ch.
INPUT 220 1k
O—2H

470p

1000 560

_ EB(S _

STK4100MK5 Series




SANYO SEMICONDUCTOR CORP L3E D WA 799707t 0011924 418 EETSAJ
STK Audio Power Amplifier

W Case Outline

STK4100MK5 ~ STK4190MKS

78 -

790 8.5

[ sVTUTh

ZL_GS%’/ f | B — —
I i

21
32

16.5
27.3

+0.2 ' +0.2
2.24 0.5-0.05 0.4-0.05
(12,14) 18X2.54=L5.72 5.5
®STK4200MK5 ~ STK4230MK5
18
70 9

21.5

S~
S
~

rs3.6-01 /
00

56 !
= 0.570.05

(13.41) 18X2.54=45.72 110.871

STK4100MKS Series

_87_




SANYO SEMICONDUCTOR CORP L3E D N 799707t 0011921 709 EETSAJ
STK Audio Power Amplifier

STK4100MKb5 Series

%2ch. /1package, * Power Supply
*6W/ch. ~ 100W/ch.

% THD = 0. 08%
Operating Characteristics
Naximun Ratings |, Recommended (Recommend Operating Conditions
Bl perating Conditions at T'est_ Circuit)
R ERY Bh{EHsME (Test CircuitlcT
HEHERHEFICLD)
Model
Vce Eo é"?;x 1 Eo znax 2
Vee max [V] ftZO"’ THD f|;1kHZ THD
(V] =80 | Retq |  20kHz | (Ve=40dB) (V6=400B)
} : (W) (%) (W) %)
STK4100MK5 +21.0 +14.0 +12.5 6 +6 0. 08 6 +6 0.2
STK4110MK5 +27.0 +18.0 +14.5 10 + 10 0. 08 10 + 10 0.2
*STK4120MK5 +32.0 +21.5 +18.0 15 + 15 0.08 15 + 15 0.2
*STK4130MK5 +36.0 +24.5 +21.5 20 + 20 0.08 20 + 20 0.2
STK4140MK5 +40.5 +27.0 +24.0 25 + 25 0. 08 25+ 25 0.2
STK4150MK5 +42.0 +28.5 +25.0 30 + 30 0. 08 35 + 35 0.2
STK4160MKS +46.0 +30.5 +26.5 35+ 35 0.08 40 + 40 0.2
STK4170MK5 +49.0 +32.5 +28.0 40 + 40 0.08 45 + 45 0.2
STK4180MKS +51.0 +34.0 +30.0 45 + 45 0.08 50 + 50 0.2
STK4190MK5 +53.0 +35.5 +32.0 50 + 50 0.08 55 + 55 0.2
STK4200MK5 +57.0 +39.0 - 60 + 60 0.08 - -
STK4210MK5 +62.0 +43.0 - 70 + 70 0. 08 - -
STK4220MK5 +65.0 +45.0 - 80 + 80 0. 08 - ~
STK4230MK5 +75.0 +51.0 - 100 + 100 0.08 - -

% Under mass production

STK4100MK5 Series

_84_




SANYO SEMICONDUCTOR CORP E3E D EHE 7997076 0011922 45 EMTSAJ
STK Audio Power Amplifier

M Eguivalent Circuit

@STK4100MK5 ~ STK4190MK5

TR1

TR3

TR12 TR24

r~
2 =

®STK4200MK5 ~ STK4230MK5S

STK4100MK5 Series




LIE D EH 799707t 0011923 581 EMTSAJ

SANYO SEMICONDUCTOR CORP
STK Audio Power Amplifier

-

Bl Test Circuit
@ STK4100MK5 ~ STK4190MK5

R ch.
Tk 2.2u INPUT
0

AM

100 2
a
3

81

1001 560
A
100
* ]
10un

® STK4200MK5 ~ STK4230MK5

R ch,
Tk 2.2p INPUT
N—o0

<

L ch.
INPUT 220 1k
O—2H

470p

1000 560

_ EB(S _

STK4100MK5 Series




SANYO SEMICONDUCTOR CORP L3E D WA 799707t 0011924 418 EETSAJ
STK Audio Power Amplifier

W Case Outline

STK4100MK5 ~ STK4190MKS

78 -

790 8.5

[ sVTUTh

ZL_GS%’/ f | B — —
I i

21
32

16.5
27.3

+0.2 ' +0.2
2.24 0.5-0.05 0.4-0.05
(12,14) 18X2.54=L5.72 5.5
®STK4200MK5 ~ STK4230MK5
18
70 9

21.5

S~
S
~

rs3.6-01 /
00

56 !
= 0.570.05

(13.41) 18X2.54=45.72 110.871

STK4100MKS Series

_87_




Ordering number ! EN4218A, _I

Thick-film Hybrid Integrated Circuit (HIC)
| Noazisa ] STK4199MK2

Audio Power Amplifier (THD = 0.3%)
25 W +50W +25 W

Dverview
Recent audio-visual television sets generate more unit : mm
impressive images by making the images higher in 4108

quality. To do this, large screens proviging high-quality
images are essential. Along with this, the sound must
also be powerful, and full of amblence and presence, To
faithfully reproduce a powerful sound field, distortion-
free bass output is indispensable. Because human ears
can perceive left-right directionality only for frequencies
above 200 Hz, a three-dimensional (3D) system using
one woofer speaker is generally employed. Also, the
Dolby Surround System, used in many movie theaters,
exists as a system for reproducing a spatial sound field
with presence. To achieve satisfying results in audio-
visual televisions, these specifications require amplifiers
for a correspondingly high number of channels, To meet
these needs, the STK4]99MK2 is a hybrid IC lhaf

B.5

W+ 25 W)in a single package

Applications

« 3D surround amplifier
* 3D super woofer amplifier

Features

technology)

+ The * dual power supply pfqmdes i
band {f = 20 Hz 10 50 kHQ"‘ 4

Information \h@gludiq& cugru sgrams and cocul para-
motars} heren m!of"a‘iﬂgjﬁpb only it is nol guarant -
ead lor voluma proﬁk@lmn SANYD bebeves nformalon

hermn i accurate and rehiable, but no guaranices arg

made or wmphed rogarding 4% vse o any inbrmgements
of intellecival proparly nghts or othes rghis of (hurg
parhes.

Specifications and information herein are subject to change without notice,

SANYOQO Electric Co., Ltd. Semiconductor Business Headquarters

TOKYQ OFFICE Tokyo Bidg., 1-10,1 Chome, Ueno, Taito-ku, TOKYD, 110 JAPAN
20193Y0/D0992Y0 5.3054 No, 4218-177



STK4199MK2

Snecifications
Absolute Maximum Ratings at Ta = 25°C
Maximum supply vollage Voemax  L.Rch
Cch
Thermal registance Bj-¢ L.Rch per power transistors
Cch per power transisiors
Junction temperature Tj
Operating substrate temperature Te
Storage temperature Tstg
Permissible load short time t L.Reh Veeot26V, R =802, fi=30Hz, Po=25V

Ceh  Vor=t35V, R =882, fas0Hy, Po=S0W

Qutput power Pg(13 Veps=t26V, =20 to 20kHz, THD=04%, k
Pol?) Veo=t35V, =20 to 20 kHz, THD=0.4%, Gch
Pa(3) ¥V oe=t22V, f=] kHz, THD=1.0%, L,Kc}

Pgl4) Yoo=E31V, f=1 kHz, THD=1.0%, gcu"’RLﬂ ;
Total harmonic distortion THID¢1) Voo=t26V, f=1kHz, Po=1.0W, ‘Ré
THD{2) Veoe=t35Y, I=1kHz, Pyl OW, C#:‘h

Frequency response fi.dqdly  VecsE6V, Po=lOW, THDE g‘dB L.

fLG(2) Vo35V, Po=1.0W 50k Hz
Input impedance (1) Voe=t26V, f=1kHz, Bo=l 0w, 55 kil

2 Voo=st3sy, f=1kliz;?onl 55 k2
Cutput poise vohiage Vaol> 1.2 mVms

Vuoi2) 12 mVmms
Quiescent current It 40 10 mA

Iccol?) 20 50 mA
Neutral voltage Vall) 0 +70 my

Vy(2) 0 +70 mv

Notes

= Use mted power supply for 1est unicss otherwise spc

* ‘When measoring permissible load short time

* Output noise voitage is represenied by thc p
side to climinate the effect of AC flicker

x
100004 TW

D -¥oel2)

Specitled Transformer Power Supply
{MCG-200 Equivalent)

—
g
¥ ,!
X B &
D4
+ lmz FAn
i [afeYols] l [s) & 0 9 9 o [ J:
E] I%B ? 1? 113?21! TN & 0 9 [] % n%
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STK4199MK2

Application Circuit

PCB Pattern
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STK4199MK2

Pd

Po

YT
(= 1kHz

o<
o

VG = 40dB
Rg = 60002
L., Reh Both channels
driven simuheneously

$l

[
o

Lo
L=]

N\ £

X0

o h4)

4

Total substraie power dissipation

(2channel drive), Pd - W

”
-~

c =
A\\Y

1.0 4
Outpul power per chan

Pd

Po

im
nel, Pg —'W

T

f= IkHz

[
o

VG = 400B
Rg = 60062
L. Reh Both channels
driven simullaneously

&

N
L=

Totai substrale power dissipation

(2-channei drive), Pd - W

A\

Z

>
=

A
\

[+ 3

1'0 L -
Outpul power per

THD

10
Vo=t
Ry =801

wollnR ch

VG=40dB
2| Rg =600}

28Y

M L WM )

Total harmonic distortion, THD - %

20Kz T A

Total harmonic distortion, Tl-if)

|
201z ]

Y

j

17
R

8

] 1.0 £ >

]

o
-

s

8

10

Outpml power, Fg - W

Total substrate pﬁwer dissipation
(1-chammnel drive}, Pd - W

Pd - Pgo

ST

fe lkHz
VG = 40dB
Rg = 6000}
tCeh drive

2

-~
=]

Lo
L=

3
")
OATN
AT
SN
At
b N\
Quipwt power per channel, Po— W
THD - Pg
Veo= 122V
§  2VG=404B
E 1.0 [Rg=6000
g JiLRch
2 o1
. 5l
3 1
] 20k Hz Y
3 0.01] e
5| [90%0]
(R - R
0.001 |
0,1 > 7y 397y 23 5 Fp
OQutput power, P -'W
" THD - Po
;Vcc= Tarv - =
® Rp=40
i 2VG=40dB
@ 10|Rg=6000
Cch
8 ?|
i
g s
E 3
e 20kl 2
] i
L -
E 3 —kh.___ 20’]2 o
2 Tk
| |5
0093 5710 3 537 TV

Ouiput power, P —-W
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STK4199MK2

Pg - Vin R Pog - Vin
zlf=lkHz f=1kHz
10} VG =40dB 0| VG=4048
N Rg=6000 - ] Rg=6001]
SIL,R ch 7 Cch
% Z d
n.? % Vo= :]:EZE/J/ nE-)‘lD VYoo=13
g R =40 71 7 Vo= 26V ] Ry =40
5 A4 R =80 g s
2 7 L= 2
B 3 )4 g )
8 2 L/ 8
1.0 1.0
/ L
5 5
10 ] 00 3 J 3
loput vollage, Vin —mVms
Pp - f
OB
VG2 4008
70t Roe. Vgo= 436V
Rg=600Q ooe
% 60
o
E’so
B
240
&
30
20
Ww <3 2hp € 1k £33 : 1 43 10k < 4 3 fypi
Frequency, f-Hz Frequency, f— Hz
. VG - f VG~ f
Pp=1W
‘VGﬂdﬂdB
LRch
%,
G R,=84
> o Veg= £ 35V
' tm'\
£ .2 Vo= 81V )
%
o
]
-8
0 €3 dTyp &3 5Ty 2 10k > ik
Frequency, { ~ Hz
0 VG - f
Voo= 1356V
Ryu=80
% po=1W i
o | Rg=6000 d NG
v 30 O ch
%m ™,
il At
\
gso
40 40
30 30
10 iy €% ST 20 10k 100% 10 100 : * Tiox 2 9 3 Tigox
Frequency, f — Hz

1%
Frequency, £~ Hz
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STK4199MK2

Po - V Po - V
5o 0 CC 10 0 CC
f=1kHs f=1kHz
v(i=40d4dB v(d=40dB
Rg=600L1 Rg=¢000 yd
40 LRech- 1]
B Ry, =40 /
L %o THD=1%_4 prd
e |
& 120 Ry =80 —
g_ // THD=0.4%
10
0
+12 116 120 124 £28
Supply voltage, Voe =V
lcco — Ve
150 RL=80 40 4
VG=40dB VG 46dB
140 20
Rg=8000 o *°|Rg= 6000 2
€ 120 (LR ch Al £ gh 0
I -____..—-"' E
_g D e -20 L
E
g 80 —40 5,
§ 60 _so-é
g 40 -GOE
-—""—’. i--_--
20 o | 1oC0 -1
0 120
18 122 138 130 334 £ 236 40 kb 148 t52 256
Supply veltage, Vo -V Supply vollage, Vo=V
| - Tc | - TC
150 CCO ~ CCO %0
Voo =BV So= L 42V
Ry =80 =80 -t
140 [Vl = 4048 L e — 2
Rg = 6000 KG =:0E::r? T =
< =
120fL, Reh —= £ . 0E
E - Ceh L
foo 205
¥
B
-60
\\ . |
o -
~___Toco ®
| 120

0 20 40 60 80 W0 120 140
Subsirate temperature, Te - °C
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STK4199MK2

Pin Compatibliity with Other Serles

PeHO I i II LEO® i Z (3¢ch.) STK4209 Series
Fhass Gorectlon
loYoXolo ® (3ch.) STK4159 Series
P ¥

RE

n:ucmm: 1 "1:: '

¢¢®@¢$

..g

ve_Ve
o) @@@@@@@@ @@) (2¢h.) STK4100 Scries

}
P
| 1

| ¢ I I 2-channel with
STK4144 Series’
STK#£145 Scm:{
m.l_ﬁi_j 2 ’I Iiiii I IIZZ%MMI\&: -chi

Phags comedtion - Protect chreukt plon - 4 - Mitopetaica prerion 3 @?lts

N WE s e \n e we TK4.-35 Series .
08 |

bnpul Supply  Dutput
Explanation of pin compatibility
STK4100 Sencs - — STK4159 Serias, STK4209 Series

G-

Note:  Protect circuits for 2- and 3-channel chips are not compatlble ;
STK4199MK2 Heat Radiation Design Considerations

Total Pd ¥ Qc-a+Ta <1252C +oimimninsmae
Ta : Set assured ambient temperature
Total Pd Lch Pd +Rch Pd + Cch

N :
N' : The number of Cc] 3
8j-c : The thermal rtsxsmncgpcr
@'-c:  The :hcrmai esistay
However, power}ranmslor
Expressions (1), {2), and (3) can

6c-a<(125-Ta)/Total Pd-

specnﬁcatlons are knowhn:
*+  Supply vQ}iage

0 pti en STK4199MK2 V- for the L and R channels is £26 V, V. for the C
15 Q, fon A£ontinuous sine wave s1gnal isa ma)umum of 35 5 W for the L plus R channe]s

L

The total su‘bs‘h‘atc
channel {5435 V, and,
and 35,5 ‘_W for tﬁ&?

1110 Pp max = doring 2.5W)

| : . (1/10 Pd max = during 5.0W)
TotaT R rralx:h Pd +Rch Pd 4Cch Pd = 46.5W
The STK4199MK2 has four power transistors for the L and R channels (N) and two for the C channel (N'), so the
thermal resistance perL and R channel transistor (8j-c) is 2.6°C / W and 1.8°C/ W per C channel transistor (8'j-c).
With an assured ambient temperature Ta of 50°C, the required radiator thermal resistance 8¢c-a would be:

From expression (1) Oc-a <(125-50)/46.5 <1.612

From expression (2)* Oc-a <(150-50)//46.5 - 24.5 x 2.6/(46.5 x 4) <1 808

From expression (3)' Oc-a <(150-50)/46.5 - 22 X 1.8/(46.5 x 2) <1.724
To satisfy both, 1.339°C / W is the required radiator thermal resistance. This design example is based on a fixed
voltage supply, and will require verification within your specific set environment.

No. 4218-77



SPECIFICATIONS

No.

STK442-090 20000418

1. Case Outline 14Pins (See attached outline drawing) TENTATIVE

2. Function class AB 2 channels AF power amplifier
3. Application  50W audio use
4. Maximum Ratings / Ta=25deg

ltem Symbol Conditions Ratings Unit
Power Supply Voltage 1 Veemax(1) |No signal +-54 V
Power Supply Voltage 2 Veemax(2) |Signal ,R1=8ohm ,6o0hm +-47 V
Thermal Resistance Theta j-c Per one power TR 2.2 degW
Junction Temperature Tj max 150 deg
Operating Substrate Temperature | T¢c max 125 deg
Storage Temperature Tstg -30to +125 deg
Available Time for Load s Vee=+-35V,RL=60hm,f=50Hz 0.3 s
Short-circuit *4 Po=50W,1ch drive )
5. Operating Characteristics
Tc=25deg,RL=60hm(Non-inductive Load),Rg=6000hm,Vc=30dB
Conditions *2 Ratings
ltem Symbol |V f Po | THD Unit
MN. | TYP. | MAX
M) H | W] ®
Pol +-35 | 20to 20k 04 50
*
Ouput Power "1 150 [ +35 | 1k 10 80 w
THD ¥ |THD +-35 [20t020k| 50 0.2 %
Frequency y }
Characerisics 1. fiLfH +-35 10 +0-3dB 20 to 50k Hz
Input Impedance fi +-35 1k 1.0 55 kohm
Output Noise Rg=2.2
Voltage 3 VNO +42 kohm 10 [ mvims
Quiescent
Current loco +42 80 mA
Output Neural W +-42 70| o | 0| mv
Voltage
*Specifications and information herein are subject to change without notice.
Note *1.1ch Drive
*2.All tests are measured using a constant-voltage supply unless otherwise specified.
*3.The output noise voltage is peak value of an average-reading meter with a rms value scale(VTVM).
A regulated AC supply(50Hz) should be used to eliminate the effects of AC primary line flicker
noise.
*4. Available time for load short-circuit and output noise voltage are measured using the specified
transformer power supply.
Specified Transformer Power Supply
DBA4OC 10000u
" O tVee
9 [
+E 5000hm
- QO -Vce
10000u
(Equivalent to MG-200)
Sanyo Electric Co.,Ltd. Module Systems Division NO.1




Equivalent Block Diagram
O1

1@,

02! ¥
TR TR iwp

WA
R8 C4
00— T
RS TRIO
10— »ﬂg
Ne—d
re N TRI7 Rie
N R —
5 - o RIS
R2 R7 R17
| R12

j)() 00000,

3 12 8 5476

Test Circuit

we veo B SR e e sRe PRE PRE U Gk oens W

- D-0-0-0-0-0-0-0-0-0C

WEOET 2 = 220pF
—
56kohn|
,_|FW\I|_I 56kohm
3oF :W T e = Ch2IN
3F éfﬁ §3 53 E
] CFET [F qew
g2 | 22 % iy
1§ 1 “W—O ChlIN
+VCC O 100(')\3Vn\1’/lw o %F 1kohm
Oy Ch20UT
/11%%«': 72 + 1 00uF I_/W\,J 0.uF
F oo 4.70hm % 470hmAW
GND o O GND
+ I+ 100uF % 4.70hm/AW
100F - 7  noov . /35%\ Lowr o ChLOUT
-Vce O A ]_I\M ,J
O 1000hm/IW 4.70hm
SUB.GND

(*1)Metal Plate Cement Resistor 0.22chm+-10%(5W) No2



Case Outline

Unitmm
ha 2
h2 8.5
|
| PRI ETHY
s - .
L — :
- [ L
(e} (oM
14 &
+8' %5 i
2. 54 g 5=u. 402
0 4-0.05
(9 49) 13x2 bd=33 02
b o
—

* No production described or contained herein are intended for use in surgical implants, life-support
systems, aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention
equipment and the like, the failure, of which may directly or indirectly cause injury, death or property loss

* Anyone purchasing any products described or contained herein for an above-mentioned use shall:
1. Accept full responsibility and indemnify and defend SANYO ELECTRIC CO.LTD.,, its affiiates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damage, cost and expenses associated with such use:
2. Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO.LTD.,, its affiliates, subsidiaries and distributors or any of their officers and employees jointly or
severally.

* Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed
for volume production. SANYO believes its use or any infringements of intellectual property rights or other
rights of third parties.

This catalog provides information as of April,2000. Specifications and information herein are subject to change without notice.

No.3



Ordering number:ENN5170

Thick Film Hybrid IC

STK392-110
SA///MYO 3-Channel Convergence Correction Circuit

(Ic max = 3A)

Overview Package Dimensions
The STK392-110 is a convergence correction circuit IC fQinit:mm
video projectors. It incorporates three output amplifiers @083

a single package, making possible the construction of CRF
horizontal and vertical convergence correction output cir- [STK392-110]
cuits for each of the RGB colors using ust two hybrid ICs. 60
The output circuit use a class-B configuration, in compatji- ‘ 55_'6 ‘
son with the STK392-010, realizing a more compact pack- ‘
age and lower cost.
36 19 T Te

Applications %2 .
« Video projectors T

JUTTHTTTT s ]
Features 254 05 E

. S . (6.21) 17x2.54=43.18

« 3 output amplifier circuits in a single package
* High maximum supply voltage @& max =+38V) _
« Low thermal resistanc®jtc=3.0°C/W) SANYO : SIP18

 High temperature stability @max=123C)

» Separate predriver and output stage supplies

 Output stage supply switching for high-performance
designs

« Low inrush current when power is applied

Series Organization
The following devices form a series with varying output capacity and application grade. Some of the devices below are
under development, so contact your nearest sales representative for details.

Type No. Maximum ratings . Maximum horizontal frequency Application grade
Ve max Ic max 6j-c fry max

STK392-110 +38V 3A 3.0°C/w 15kHz General projection TVs
STK392-010 +38V 5A 2.6°C/IW 15kHz General projection TVs
STK392-020 +44V 6A 2.1°C/w 35kHz HD, VGA
STK392-040 +50V 7A 1.8°C/W 100kHz XGA, CAD, CAM
STK392-210 +65V 8A 1.5°C/W 130kHz CAD, CAM
STK392-220 +75V 10A 1.3°C/W 160kHz CAD, CAM

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

93099TH (KT)/80995HA (ID) N0.5170-1/4




STK392-110

Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max +38 \%
Maximum collector current Ic Tr6, 7, 13, 14, 20, 21 3.0 A
Thermal resistance 6j-c Tr6, 7, 13, 14, 20, 21 (per transistor) 3.0[ ‘c/w
Junction temperature Tj 150 °C
Operating temperature Tc 125 °C
Storage temperature Tstg -30to+125| °C

Operating Characteristics at Ta = 25°C, Rg=8D, Vcc=+30V, specified test circuit

. Ratings )
Parameter Symbol Conditions - Unit
min typ max
Output noise voltage VNO 0.2 | mVrms
Quiescent current Icco 15 22 30| mA
Neutral voltage VN -50 0 +50| mv
Output delay time tp f=15.75kHz, triangular wave input, Voy1=1.5Vp-p 1 us

Note :
All tests are conducted using a constant-voltage regulated supply unless otherwise specified.
The output noise voltage is the peak value of an average-reading meter with an rms value scale (VTVM).

Block Diagram

STK392-110

Sub, GND Mut- Pre, Pre, Ch.,1 Ch,i Ch.% ga:rl +vVee gn.a Ch,2 €h.2 Ch,2 Ch3 Ch.3 Ch.,3 Ch.3

GND ing -Y¥ce +vee +IN -IN -vece uT -vege -IN +IN +IN -IN -Vege OUuT

A04130

No.5170-2/4



STK392-110

Equivalent Circuit

. {i0)
preeee O] (9
A1E TR;J [:nu R5Z RoZ TR18
N A —1
ns 1h13 [ TR20 |
— | St o 1 R = 1 = I I B B | = S i i
c1 4 i 3 c2 c3 e
H el Lo
| AW g —
i 1O .. sl
A7 ] TA14 -
TR1 TR2 | TRS TRB TR1S TR16 i
- H - 4=
~_ | " ] |
.......................................... .
TRS TR12 J/Tnig
F} — ] 8
£R A7 E FR11
TR3 FR3 3 TA10 7 TR
01
Y
R2 paE it Fa13 Rag A6 A10 FA12
;
:

Test Circuit

AG4131

STK392-110

100#F|1004F
750V | /50V 3,3k0
*
+
(o] é) o]

-vge +vee Ch.e
IN

150xH

3,30
/AN

150mH

3.3k

3.3
/N

3.3k0

1504H

AD4132

No.5170-3/4



STK392-110

Sample Application Circuit

STK392-110
RN
Ch.3
Sub j’

1004F[100aF
/50V | 750V 3.3k 9 3.,3ko0 3,3k Q

..
'
1
1
'
1
0
'
n
T
i
‘
'
‘
'
‘
'
‘
¢
'
'
'
'
'
'
'
'

150m8H

15044 1504H

[N RS

3.3 3,39
/1N /1N

Muting circuit
{muting time = approx. 0.2s) o I} o o
Solution for excess input when -Vge +Vec Ch.d ch,2 Ch.,3
power is turned ON IN IN IN

AQ4133

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B |n the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

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 September, 1999. Specifications and information herein are
subject to change without notice.

PS No.5170-4/4



thick film h

General output stage of power amplifier has a = Darlington type pure / guasi-complementary

difficult and complex problem about heat sink circuit.
designing and its setting. Sanyo’s D.P.P. intends ® These same pin assignment and pin interval
to decrease electronic parts and rationalize a lead to standardize a printed board.
manufacturing process by designing IC of oniy m Metal substrate use IMST® makes good ther-
output stage of power amplifier. rmal stability.
® [MST system. m Able to design freely previous section of
B Qutput stage for AF high power amplifier. power amplifier. This leads tone control
B Dual power supply. designing.
Operation Characteristics at Ta=25°C
&
Type Number 03_\\ é{ﬁ N \‘59
S £
: S (Ehs &
Pure-Com- Quasi-Com-
plementary | plementary
_Cireuit | Circuit \' mA
1-Channel Darlington Power Pack (Without emitter resistance)
STK 0026 (4002 | 38 150 |-30te+105 | 2.6 3 2 +24.41 23 min, 0.05 max. | 40 typ, 80 max,
STK 0029 (4002 | 37 150 [-30t0+105 | 2.4 8| 2 [t250] 25 min, 0.1 max 40 typ, 80 max,
STK 0030 4002 | +40 150 (-30to+105 | 2.4 4 | 2 | £285 | 30 min. 0.1 max 40 typ, 80 max.
STK 0039 (4004 | :45 150 [(-30te+106 | 2.0 5 2 +31 35 min. 0.1 max 40 typ, B0 max.
STK 0040 4002 | 48 160 |-30to+105 | 2.0 5 2 +33 49 min. 0.1 max 40 typ, 80 max.
STK 0049 (4004 | +50 150 |=30to+105 | 1.8 51 2 | £36 45 min, 0.1 max. | 40 typ, 80 max.
STK 0050 4004 | 353 150 |-30to+105 | 1.8 5 2 +36 50 min, 0.1 max. | 40 typ, 80 max.
STK 0059 4004 ! 2525 160 |-30to+106 | 1.6 7 — | £38 55 min, 0.1 max. | 40 typ, 80 max.
STK 0060 4006 | +B5 150 (-30tc+105 |14 71 — | 40 60 min, 0.1 max, | 40 typ, 80 max,
STK 0070 4006 | 55 150 |-30to+105 | 1.4 7 — | +43 70 min, 0.1 max. 40 typ, 80 max.
STK 0080 . 4006 | +65 150 |-30to+105 | 1.3 10 — | t46 80 min. 0.1 max. 40 typ, 80 max.
STK 0105 |4007 | 75 1 59ﬁ+—30 to+106 11.0 |10 | — | +60 |100 min. 0.1 max 40 typ, 80 max.
STK 00401 4002 | +48 150 |-30to+105 | 1.8 S| 1 +36 40 min. 0.01 max. | 40 typ, 70 max,
STK 005011 4004 | +53 160 (-30to+105 | 16 6| 1 | +38 50 min. 0.01 max. | 40 typ, 70 max.
STK 006011 4006 | +55 160 [-3010+105 | 1.3 8 1 +41 60 min. 0.01 max. | 40 typ, 70 max.
STK 007011 4006 | 60 160 |-30to+105 | 1.3 101 +45 70 min. 0.01 max. | 40 typ, 70 max.
STK 00800 4006 | +65 160 |-30to +105 | 1.2 12 1 +47 80 min. 0.01 max. 40 typ, 70 max.
1-Channel Darlington Power Pack (With emitter resistance) S
2]
STK 1030 4004 | +40 160 |-30tc+105 | 2.4 B | 2 | 285 | 30min, 0.02max. | 40typ, 80 max. | &
STK 1035 [4004 | :40 150 |-30to+105 | 2.4 ‘5| 2 | t285 | 30 min. 0.02 max. | 40 typ, 80 max. | 3%
STK 1039 (4004 | 1461 150 [-30to+105 | 186 | 6 ( 2 ] 230 35 min. 0.02 max. | 40 typ, 80 max. | &
STK 1040 4004 | 48 150 -30to+105 |18 7 2 | £33 40 min. 0.02 max. 40 typ, BOmax. | o
STK 1045 (4004 | :48 150 |(-30to+105 (18 741 2 |33 40 min. 0.02 max. | 40typ,80max. | £
STK 1048 4004 | 50 150 [-30t0+105 {18 712 |234 45 min, 0.02 max. | 40typ, 80 max. | €
STK 1060 4004 | 63 160 |-30to+106 | 1.8 7 2 | 36 50 min. 0.02 max. ! 40 typ, B0 max. o
STK 10589 4004 | 53 160 [-30t0+105 | 16 7| - | +38 656 min, 0.02 max. | 40typ,B0max. | $
STK 1060 - 4004 | t56 160 [-30to+105 |16 |10 | — | +40 80 min, 0.02 max. | 40 typ, 80 max. é
STK 105011 4020 | 56 160 [-30to+106 |16 6| 1 |38 50 min, 0.01 max. | 40 typ, 70 max. | ©?
STK 106011 4020 | 56 150 |-30tw0c+105 | 1.3 8] 1 |40 60 min, 0.01 max. | 40 typ, 70 max.
STK 107011 4020 | +83 150 |-30to+105 | 1.3 10 1 43 70 min. 0.01 max. | 40 typ, 70 max.
STK 108011 4020 | 165 150 |-30t0+105 | 1.2 10 1 +45 80 min, 0.01 max. | 40 typ, 70 max.
2-Channel Darfington Power Pack {Without emitter resistance}
STK 2025 4016 | =40 160 |-30to+306 |26 3|2 (24 20x2 min.| 0.02 max. | 40 typ, BO max.
STK 2029 4015 | +43 150 |-30to+1056 [ 2.2 4 | 2 |2255] 25x2 min.| 0.02 max. | 40 typ, 80 max.
2-Channel Darlington Power Pack (With emitter resistancel o
STK 2135 [4015 | :48 150 [-30to+106 | 2.1 4] 2 1286 | 30x2 min.| 0.02 max. | 40 typ, 80 max.
STK 2139 (4015 | 5O 150 (-30to+105 | 1.85 512 130 36x2 min.| 0.02 max. | 40 typ, 80 max.
STK 2145 [400% | 54 150 |-30to+105 (1.8 ? 2 132 40x2 min, | 0.02 max. | 40 typ, 80 max.
STK 2230 4016 | 48 160 |-30te+1056 | 2.1 4 | 2 230 30x2 min.| 0.01 max. | 35 typ, 80 max.
STK 2240 4015 | 2654 150 (=301t +105 | 1.8 5| 2 £33.5 | 40x2 min.| 0.01 max. | 36 typ, 80 max.
STK 2250 4016 | 59 150 |-30tw+105 (1.8 5| 2 [137 50x2 min,| 0.01 max. | 35 typ, 80 max.
1-Channel No Switching Darlington Power Pack
STK 8250 4006 | b6 150 |-30to+105 |18 512 (38 50 min. 0.01 max. 80 max.
STK 8260 4006 | 59 150 |-30to+105 | 1.4 7 2 42 60 min. 0.01 max. 80 max.
STK 8270 4006 | +60 180 [-30tc+105 | 1.4 7 2 44 7Q min. 0.071 max. 80 max,
STK 8280 4006 | 65 1560 |-30to+106 |14 7 [ 2 |47 80 min. 0.01 max. 80 max.
STK 825011 4020 | £55 150 |-30t0o+105 |16 6 1 138 50 min. 0.005 max. 70 max,
STK 826011 4020 ; +56 150 (-30t0+105 1.3 B |1 140 60 min. 0.005 max. | 40 typ, 70 max.
STK 827011 4020 | *63 160 |-30to+106 | 1.3 10 1 44 70 min. 0.005 max. ; 40 typ, 70 max.
STK 828018 4020 | 165 180 |-30t0+106 [ 1.2 12 | 1 45 80 min. 0.01 max. 70 max,
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