[Ordering number : EN4897

Thick Film Hybrid IC

No. 4897 / / ' STK401-130

Two-Channel AF Power Amplifier
(= power supply)
100 W + 100 W Minimum, THD = 0.4%

Overview Package Dimensions

A major feature of Sanyo thick-film power amplifier ICs  unit: mm
is that all ICs within a given product series are pin 429
compatible. This allows users to construct a product line
of amplifiers with differing power output capacities using [STK401-130]
the same PCB design by simply changing the hybrid IC
used. Sanyo has now developed a new series that expands 18
this intra-series pin compatibility to also provide 0 —
compatibility between certain series. Adoption of the 1Cs \
B

in this new series also allows the development of both
two- and three-channel amplifiers on the same PCB.
Furthermore, this new series supports 3 and 6  drive to
handle the recent trend toward lower impedance speakers.
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Features

* Pin compatibility

STK400-000 Series {three channels/one package)
\

STK401-000 Series {two channels/one package)

* Support for output load impedances of 3or 6 €

» New pin assignment
The new pin assignment_groups the input, cutput, and
power supply systems into sepacate blocks. This
minimizes characteristic degradation due to problems
with the PCB pattern layout.

* Minimal number of required external components
The bootstrap resistor and capacitor required in earlier
series are no longer necessary.

Specifications
Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ralings Unit
Maximum supply voltage Vg max 165 \
Thermal resistance Bj-c Per power transistor 1.0 °Crw
Junetion temperature Tj 150 °C
Operating substrate temperature Te 125 °C
Storage temperature range Tstg -30to0 +125 °C
Available time for load shorted tg Vog=145V, R =60, 1=50Hz, Po= 100 W 0.5 s
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STK401-130

Operating Characteristics at Ta = 25°C, R}, =6 Q, Rg =600 &, YG = 40 dB, and with a noninductive load (R;)

Parameter Symbol Conditions min typ max Unit
Quiescent current leco Veg =54V 20 60 100 mA
Qutput pewer Po Voo =145V, f=20Hz o 20 kHz, THD = 0.4% 100 110 W
. THD{1) |[Voo=+45V,t=20Hzto 20 kHz, Po=1.0W 0.4 %
Total harmoenic distortion
THD(2) [Voo=4+45V.f=1kHZ, Po=30W 0.02 %
Frequency characteristics Lt Ve =145V, Pg=1.0W, :g dB 20to 50k Hz
Input impadance t Vog =345V, f= 1kHZ, P =1.0W 55 kQ
Output noise voltage Ve Voo =154 V, Ag = 10 kil 1.2 mVrms
Nautral voltage Vi Voo =#54 V =70 0 +70 my

Notes

1. Use arated power supply for the test unless otherwise noted.
2. Use the specified transformer power supply shown in the figure when measuring the available time for load shorted
‘and the output noise voltage.
3. The output noise voltage is the peak value measured with an averaging rms scale volt meter (VIVM). A 50 Hz AC
stabilized power supply should be used to eliminate the effects of AC primary line flicker noise when an AC power

supply is used.
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Specified Transformer Power Supply (MG-250 equivalent)

internal Equivalent Circuit

A17
R1ZE £RA15
TRi4
nay c1 ce R28
A 11— it
|_i| TIJ
[ 1
; €7 Jrns psE r--TR2] - < FR18 TRz L8 5
O—Ig_'rna : ' TH!!F
L ; L
REE ;) ! Fi9
20 04
c4
—[D
20 Ra
R33
o R25 AZ26
Trad I)'r AB I QGIE
A2 Oii RY RA20 RiB
o) [o3e) C o o}
6 8 12 11 10 14 7

Agaror

No. 4897-2/8




STK401-130

Sample PCB Pattern used with either Two- or Three-Channel Amplifier

STKA01-130 wimimda
Copper {Cu) foil suface

Pin 1 in the STK401-000 Seriss corresponds to pin' in the STK400-000 Series.

Sample Application Circuit
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ca ca 100 c? C1i3
100» [+ 100a |+ +10m +| 1008

A0133T

Unit {reglstance: €1, capachance: F) .
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STK401-130

External Component Descriptions

Item Function

Input coupling capacitors

Used 1o bleck the DC component, Raeducing Ihe reactance value of these capacitors can reduce output noise, since output noise is
C1,C11 exacerbated due to the 1/f noise signal source resistance dependencies if these capagitors have a large reactances at low

fraquencies. The impulse noise that cccurs when powar is first applied can be reduced by increasing the velues of G1 and €11, and
reducing the valuas of the NF side C3 and C13.

Input filter capacitors

G2, 12 High band noise can be reduced by the filters formed by these capacitors and R1 and R11.
NF capaciters
These capacitors delermine the low band cute!f frequency.
C3,013 L= !
' L™ 2n=Ca (19 x A3 (13)
Voltage gain can be acquired up to the low band by increasing the value of thase capacitors. However, since this increases the
impulse noisa that occurs when power is applied, limit the values of these capacitors to what is actually required.
G4 G4 Oscillation prevention capacitors
! Thesa capacitors increase stability at large oulputs and high temparatures,
5. C15 Oscillation prevention capacitors

The use of Mylar capacitors with superiative temparature and fraquency characteristics is recommended.

Oscillation pravention capacitors

Cs,C7 Insert these capacitors as close as possible to the IC power supply pins. They lower the power supply Impedance and provide stable
1C operation. Electrolytic capacitors are recormmanded.

Decoupling capacitors

Cs, Co The time constant circuits formed in conjunction with R8 and RS reduce the impuise noiss that accurs whan power is applied and
remove tipple components that entar from the power supply line.

R1,R11 Input filter resistors.

Input bias resistors.
Thess resistors bias the input pins te 0 V. The input impedance is largaly detarmined by, these resistors.
These resistors determine the voltage gain (VG). A voltage gain of 40 dBm, achieved by setting A3 and R13 to 560 Q and R4 and

R3, R13, R4, Rt4 | R14 to 56 ki}, is recommended. It is desirable that A3 and A13 bs used lo change the voltage gain, If R4 and R14 are used to
change the vollage gain, set R4 = A2 and R14 = R12 for V} balance siahility,

RS, R15 Oscillation preventicn resistors

R2, 12

Oscillation prevention resistors
The power dissipated by these iésistors depends on the signal frequancy as follows.

2
Vcc max/y2 « B8 (16}
1/2rfC5 (15) + R6& (16)

Whare { is.the uppe: limit of the output signal frequency.

R8s, R16

PH6(16)=(

Qutput resistors

R7, R17 These resistors incraase the resistance to load shorting during high output.

Ripple filter resistors

The Pg max, ripple rejection, and impulse noise at power on are changad by these values. These resistors are the pre-drive
transistor limit resistors in the load short state and the peak current when CB and G are charged flows through these resistors.
Therefore, the power dissipated in these resistors requires consideration when determining their values.

Oscillation prevention coils
Thase inductors correct phase shifting due to capacitive joads and increase circuit stability,

R8, Re

L1, L2
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Series Configuration

3-channal ampliliers Rated 2-channel amplifiers Rated THD (24) Power supply voltage (V)
type No. output type No. output t=20Hz10 20 kHz | Ve maxt Vo max2 Vel Vee2
STK400-010 10Wx3 | STK401-010 10Wx2 — 126 +17.5 +14
STK400-020 15Wx3 [ STK401-020 15Wx2 — 129 +20 116
STK400-030 20Wx3 | STK401-03¢ 20Wx2 — +34 123 18
STK400-040 25Wx 3 | STK401-040 25Wx 2 — £36 +25 21
STK400-050 30Wx3 | STK401-050 WWx2 — +39 126 122
STK400-06C 35Wx3 | STK401-060 AEWx2 — 141 128 123
§TK400-070 AW x3 | STK401-070 40 W x 2 04 - +44 130 124
STK400-080 45Wx3 | STK401-08C 45Wx2 - 245 +31 425
STK400-090 EQWx3 [STK401-080 50 W2 — 147 132 126
STK400-10¢ 60W x3 | 8STK401-10C BOWx2 - %51 135 27
STK400-110 70Wx3 | STK401-110 TOWx2 +56.C — +38 -
— — 5TK401-120 BOW %2 £61.0 — 142 -
- _ S5TK401-130 100Wx 2 165.0 — 145 -
— — STK401-140 120 W x 2 174.0 — £51 —
Note: Voo max1t  WhanR =60
Voo max2  Whan R = between 3 and 6 2
Vool WhenR_ =6
Voo When A =30

End Product Series Design Example Using the Same PCB

L 6-channal amplifier
(:>— STK400-000 Series
|_ STK400-000 Series

4

-9

®__J

®~|

5-channel amplifier

STK400-000 Series
STK401-000 Series

+

4-channel amplifier

STK401-000 Serles
STK401-000 Serles

SR

i

o—_©

O

3-channel amplifier

STK400-000 Series

+

2-channel amplifier

STK401-000 Series

—®
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External Circuits

STK400-000 Serles Ren Rew (3ch)

€ch Cch RAch RAch Len
Cen Gem Lem Lan Ach Aen Pre Pre Prs Pre Cch GCch Len Rem ACh Leph Ach CGch
IN NF  IN NF gND NF TN +¥gC =Yoo -¥Ee #¥ec +V¥eo —Voo -Vep Ve -¥oe OuT 0uT  OUT

LR
Ceh OUuT
Cch TN O—-ff g o } F F :
; i 3 % % m } . . 4.7 47
4a7op i 0
Issu : : R = | ™ - lJh::pm:r\ aut
Ny Lw,J )
Leh IN * A7 I
2.2a 1k asH
" azom 'I'--I” e L ILi OLen bur
I 86k A b
. rr 36k 4.7 I
Rch 5N O——H—W——t—1 LIITET] a7
2.2a 1:70 _L !_!h
i L1 26k u.tl.
. x1 }yl
A
11 o -vee
C +vee
Nole: 1. Notrequired when one of the STK400-010 through
m&toooa vied,
2. Muitbe shorted when one of the STK400-010 through
- BTHA01-000 in vand,
STKA401-000 Series Len Len Leh {2ch)
Leh Leh Rch RAch Pra Pre Lch Rgh Ach {ch Pen
MF  8ND NF IN -¥goo *Veo KC -—V¥ge +VYoe -Yee ouT DUt
i 7
3‘ M I’ﬂ‘] O Reh OUY
Len INO '. a7 F
. A 4.7
SEk ————CLen OUT
I 0.1
R " 86k 47
Rch INC- f —t—t *3_ % Ty
220 1k | — .
ATQpI 5Bk ok 0.1I
O -ver
Unit (resistance: Q, capacitance: F) C evee
Nete: 1. Not requlied when one of the STHA01-010 through

STKAD1-090 ls used,
2 Mu-tbc sharied when one ol the STK401-010 through
STK401-000 ts used.

A2 1033

Thermal Design Example

The thermal resistance O¢-a of the tequired heat sink for a total case-internal power dissipation Pad for the STK401-130
can be derived as follows,

Condition 1: The IC case temperature Te must not exceed 125°C,
PdxOc-a+Ta<125°C ..o, (n

Ta: Set guaranteed ambient temperature

Condition 2: The individual power transistor junction temperatures must not exceed 150°C.
Pd x ¢-a + Pd/N x 0j-c + Ta < 150°C........ (2)
N:  Number of power transistors
6j-c:  Thermal resistance per power transistor

However, the power dissipated by the power transistors (Pd) is divided evenly among the N transistors.
Solving equations (1) and (2) for Bc-a gives:

Oc-a< (125 -Ta)/Pd .. (y

Bc-a< (150 -Ta)/Pd —8j-c/N ..o, 2y
A value that satisfies these two equations will be the required heat sink thermal resistance.
The required heat sink thermal resistance can be derived from formulas (1)’ and (2)" once the following specifications
have been determined.

* Power supply voltage V¢

» Load resistance R

* Guaranteed ambient temperature Ta
When the STK401-130 V¢ is 245 V and Ry is 6 Q, the case-internal total power dissipation for a continuous sine wave
signal will have a maximum value of 138 W, as shown in Figure 1.
One tenth of the Py max for this kind of continuous signal is generally used as an estimate of power dissipation for
actual music signals, although this may vary somewhat depending on safety standards.

Pd = 86 W (when 1/10 Py max is 10 W)
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The STK401-130 has four power transistors and the thermal resistance per transistor is 1.0°C/W. If the guaranteed
ambient temperature Ta is 50°C then the required heat sink thermal resistance can be calculated as follows.
From formula (1) 8c-a < (125 - 50)/86
< (.87
From formula (2)' 8c-a < (150 -50)/86 - 1.0/4
< (.91
Therefore the value 0.87°C/W, which satisfies both of these formulas, is the required heat sink thermal resistance.

Note that this thermal design example assumes a rated power supply and the actual thermal design must be confirmed in
the end product itself.
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Power supply voliage, Voo -V Frequéncy, f-Hz
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Closed-loop gain, VG —dB

Quiescent current, Ioco —mA
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Power supply voltage, Vo = V

W 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 directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

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

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC GO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed 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.
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