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ABSTRACT

This project is the studying and building of hiéh watted (400 watt) Power Amplifier
By using the power MOS FET (160V 150 watt 2 SK 1058 D, 25 SJ 162D). The Power Mos
FET is connected the form complementary. It has low Voltage (about * 40Volt) but can
supply hight power. The 2 sets of power Amplifier are bridge.

The result and the proformance are better than epected output to 615 Watts (The 4

pairs of power mos fet connected in parallel). The frequency response is 1.5 Hz to 125 KHz.
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1 BN Test Aa71)

v ' v 4 s <
2.ﬂauﬁtytym Generator Sinewave llﬂ:’ﬂﬂfﬂﬂﬂ’)ﬁﬂ?ﬁ XY(MANUD 1 Khz)
' a o 5 @ P [ . 9 3 ' A o
3.ABUUNNUTIAN Vin AvudunaRsealnl Auvinl¥ienyngegales lugnydudan o

A ® v R o o B
law simewave Tuiingdaya amazia vin

2 VOLT/DIV 0.5 TIME/DIV (Insu *10) Jafinnud 1 Kz
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Vo = 100 Vrms Vin = 0.9 Vrms

2 2
148 Power output , Powerwatt = Vorms /2R, = 100 A2*8) = 625 watt

415y vin sudggel sinewave gnudy uiingUdygnauazia vin

- & 4 & o ]
SAUVUMINABDY ABUY 2 (lﬂﬂﬂaﬂﬂﬂSTVlﬂ'lsﬂBUﬁuﬂQ"'I\’ﬂ'nua)

v <
4 VOLT/DIV 0.5 TIME/DIV @NANUN 1KHzVin 1.1 Vrms

1A182995 TEST Ay

Generator > | PA 400 watt Load 8 ohm
' y

2,151 Generator 91 0 Hz, Vin = 1 Vrms ﬁﬂtﬂﬂﬂi’ﬂﬁﬂﬁ X,y

3. fsgqUiummume uazia vo

ANYS | 158z | 100Bz | 1K | 10KH: | 100KHz | 120KHz | 125KHz | 1%0KEz | 150k | 500K | 1M
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N3 1w dB)

JAf Vo/Vin = A
nsndeans Il Av = 20 log VorVin = 20 log A

/o G.lmﬂnl
20
"
. 3 >‘l;
1.8 100 1% 10k {00k 125k ESOK 00k SO0k IM
d
Ml (1Z)
tyUnansnanes

d ' vay
nnwamInaassneut 1 v Idismswn neslguautiasd

anulifunn 1 Vrms

(MUIBTOMN 625 Watt

NNHAMINABDIABNT 2 ﬁ1‘lﬁ'm'n71U'J'nwiﬁf1muuﬁﬁﬁ'qﬁ'
MUIBSUUMATR  1.5Hz - 100KHz
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TECHNICAL DATA



2SK1056,2SK1057,2SK1058

FORWARD YRANSFER ADMITTANCE
VS. FREQUENCY

SWITCHING TIME
VS. ORAIN CURRENT

10 3 1)
5 1.¢ = _ an e
- E - "]
= > 3 10 1T
i E
i_ 0.1 .-! “ — P
—E 5 e
2 4
= Te=25C » d
v ™ \':.-IOV 4
! 1, =24 //
“ ot "
. BEL
°‘mm 0k R Xk M N N (Y] u2 [ [ 2 s 10
Froquency / (He) Drstn Current fo (A)
SWITCHING TIME TEST CIRCUIT WAVEFORMS
Outout r—ﬁ ar,
20
Inpwt
lnput
Q S ¢ L
J I tatt
v Y .
PW=S0us i = %,
duty ratio s0Q
=% Oetput
St
Drain-Source Breakdown bbb 4 4 o -
2SK1057 | Visryos:z To=10mA, Vis=—10V 140 - - \%
Voltage
25K1058 160 — - v
Gate-Source Breskdown Voltage Vesricss le=£100pA. Vos=0 +18 - - A
Gate-Source Cutoff Voltage Veseor Jo=100mA, Vos~10V 0.15 - 1.48 \Y
Drain-Souree Saturation Voltage Voscan lo=7A, Vc;=0° - - 12 v
Forward Transfer Admittance Yool lo=3A, V=10V 0.7 1.0 1.4 S
Input Capacitance Cie - 600 - oF
Output. Capacitance C.. Ves—=—5V, Vos—10V, f=1MHz - 350 - pF
Reverse Transfer Capacitance Cos - 10 - pF
Turn-on Time t.. - 180 - ns
Voo =20V, 5r=¢dA
Turn-off Time tur ° » - 80| - | ns

*Pulse Teat




2SK1056,2SK1057,2SK1058

MAXIMUM SAFE OPERATION AREA

0
Tew25C
10
{90y ( Continuovs -
= 14.3V, TA RN ANE,
- 11 ) s, ‘e,
= SN
Z &
- Q‘ 7 /". d
H ", .’}. 4‘1 N
£ o2 )
S 5 N
: J 2
g te ¢
(=] 11
120V, 0 8IAPF 10V, 0 T1A
0s 160V, 0 634
1.1
RSK133] LLISXin
l I ” 2 SK13$
02 |
-] 10 o LU Hao 0 S

TYPICAL TRANSFER CHARACTERISTICS

Drutn 1o Source Voliage Vas (V)

Lo 7
Vos = la\ A!:
ua s Vi
e
? 7o
s /
: /A
S V 4
:ow 7 /]
° A/
/ 7
a2
~ i
¥ us ok 2 16 v
Cate to Seurce Valiage Vo3 (VI
ODRAIN - SOURCE VOLTAGE VS.
GATE - SOURCE VOLTAGE
ok \ Tc=25C
L \
p o« N S
3 5
£
3 4
& N
P ——— YY)
0 2 4 4 [ 10

Cate 1o Source Valtage Yoz (V)

Deain Currem 1o (A}

Deein 10 Source Saturatson Voltage Vosew (V)

Iaput Capacitance G (pF)

1w

3

TYPICAL OUTPUT CHARACTERISTICS
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1
4

" [PIEIT
LY

-

fo= 237

74\

\
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V4

w

o]

1 .’u .
Sy

an p ) aw

Drain te Source Voliage Vos (V)

ORAIN - SOURCE SATURATION
VOLTAGE VS. DRAIN CURRENT

T

r

-l

B,

b V2o 8 O

X
1
e
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Voo ot
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etk

A\
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ns

02

¢l

wi

02

0s Io 2 k] 10

Deatn Current o (A2
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INPUT CAPACITANCE VS. GATE
SOURCE VOLTAGE

1.000
T S0
/ 4
200
Veg 2210V
= iMHe
100
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- -6 b |
Cate 10 Source Voltage Ver (V)
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2SK1056,2SK1057,2SK1058

SILICON N-CHANNEL MOS FET

LOW FREQUENCY POWER AMPLIFIER

Complementary pair with 2SJ160, 25J161 and S.0mar
s
254162 =
B FEATURES 3 )
. . a 1. Gate

® Good Frequency Characteristic 2. Source
® High Speed Switching . 4 orlnge)
® Wide Area of Safe Operation {Dwnensions o mm 1
® Enhancement-Mode Susse2

® Good Complementary Characteristics .

@ Equipped with Gate Protection Diodes

© Suitable for Audio Power Amplifier

. (TO-3P)
B ABSOLUTE MAXIMUM RATINGS (Ta—=25°C) POWER VS.
; . TEMPERATURE DERATING
Item Symbol 25K105§2SK1057125K1058]  Unit
%

Drain- Sourse Voltage Voss 120 [ 140 [ 160 | Vv :

Gate-Source Voltage Vess *15 v

Drain- Current Is 7 A E

Body-Drain Diode o tug

fox 7 A §

Reverse Drain Current 'i A

Channel Dissipation Pa* 100 w 5= \

Channel Temperature Tu 150 ‘c T A

Storage Temperature Tote —§5~+150 *C é \\
*Value at Te=25C N

] [ vy 1%
Cass Temperature Te (T)

B ELECTRICAL CHARACTERISTICS (Ta=25C)

[tem Symbol Test Condition min. | vp. max. | Unit
Drain-Source Breakdown R 120 - - M
2SK10S7 | Viasyosz lo—10mA, Ves=—10V 140 - - v

Voltage
2SK1058 160 - - v
Gate-Source Breakdown Voltage Veamvess le=£100pA, Vos=0 +15 |~ - v
Gate. Source Cutoff Voltage Vescorn lo=100mA, Vos=10V 0.15 - 1.45 \4
Drain-Source Saturation Voltage Vosiwn To=TA, Vcs=0* - - 12 v
Forward Transfer Admittance Y.l Io=3A, Ves~10Ve 0.7 1.0 1.4 S
Input Capacitance Cuee - 600 - pF
Output Capacitance Cens Ves=—5V, Vos~10V, f=IMHz - 350 - pF
Reverse Transfer Capacitance Coua - 10 - pF
Turn-on Time [ : - 180 - ns
Turn-off Time ‘ tus Voom20V. fo-iA - &0 - ns

*Pulee Teat
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BD135/137/139  NPN EPITAXIAL SILICON TRANSISTOR

MEDIUM POWER

LINEAR AND

SWITCHING APPLICATIONS

+ Complement to BD136, BD138 and BD140 respectively

* ABSOLUTE MAXIMUM RATINGS-(T, = 25°C)

TO-126

Characteristic Symbol Rating Unit
Collector Base Voltage : BD135 Veeo 45 Vv
: BD137 60 v
: BD139 | 80 V.
Collector Emitter Voltage: BD135 ‘ Vego 45 v
: BD137 | o0 v
: BD139 ! 80 v
Emitter Base Voltage . Vesg 5 v
Collector Current (DC) le 1.5 A
Collector Current (Pulse) Ie 3.0 LA
: Base Current ls 0.5 i A
i Collector Dissipation (T = 25°C) Pe 125 W
| Collector Dissipation (T,=25°C) Pe 125 ! w
Junction Temperature Tj 150 4uiite
Storage Temperature Tstg ~55~150 ARG

1. Emitter 2. Coffectcr 3 Base

ELECTRICAL CHARACTERISTICS (T.=25°C)

Characteristic Symbol Test Condition Min | Typ - Max | Unit -
Collector Emitter Sustaining Voltage : BD135 | Vezo(sus) | le=30mA, lg =0 .48 v o
: 80137 i 60 v
: BD139 ! 80 v
Collector Cutoff Current leso Ves =30V, I =0 - 01 RA
Emitter Cutoff Current leso Veg=5V, lc =0 . 104] A
DC Current Gain : ALL DEVICE | heet Vee=2V, lc =SmA 25 b
: ALL DEVICE he=2 Vee =2V, Ic =0.5A 25 :
: BD135 hee3 Ve =2V, Ic = 150mA 40 i 250
: BD137, BD139 40 ;160
Collector Emitter Saturation Voltage Vee(sat) lc =500mA, lg =50mA . 05 v
Base Emitter On Voltage Vaelon) I Vee= 2V, Ic=0.5A i \
<
h= (3) CLASSIFICATION
Classification 6 H 10 16
hec3 40100 i 3160 100250
323
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BD135/137/139 NPN EPITAXIAL SILICON TRANSISTOR

DC CURRENT GAIN COLLECTOR EMITTER SATURATION VOLTAGE
100 T [Eure—= | T so0 T
LT D[ - . LTI T
Pt i ‘\ “ [ S
P ! ! W & il
- g &0 ™ i
! \ Z l [ o i
d - L g * Hi
A ] \ g = | T
- : L N 3 R
L ® i i I \ E . l g g:il;
g i ! \ g el LiL
- I ! \ g™ | | * il
g o — ’ ' 3 il
T £ | i Tl
2 % T ! K 10 l 7! m [ “:
. £ ' AA L
® [ () AT
T LU i i
10 " % T —— T
oL i , il [ IHE
10 3 5 100 200 500 1000 29060 0.C10.0020.0050.0100200501 02 25 1 2 5 10
fg(mk). ZOLLECTOR CURRENT ° Ic{A}, COLLECTOR CURRENT
BASE EMITTER VOLTAGE ' POWER DERATING
b o g m l o 24 7
w0 f g: :.’! L A {! ik s :
{1 i T -
Al R AN !
w REEETH T i oM 1 i
g 08 , i !!m | ?'g‘?%mm : !{' z jao \
= AR e ol e & :
2 L !—-—" ! :%:*‘1 il £ 2 z ' i
i g il i T a ' ' |
E —— =T ] Hill g : :
£ ST Ty 3 £ = 100 : :
b ol ilHill § g i § ; :
3 i ﬁa ao L & 7
g ol L £ N
O | AT [ A
[ 3 fI s
02 B i 28
I TR i i
o . jid L L i
00010.0020.0050.01002 0050 02 051 2 § 10 3 % W 15 100 125 10 75 0
ic/A), COLLECTOR CURRENT Te(*C), CASE TEMPERATUAE
SAFE OPERATING AREA
iy
n '[]P-S T ; l.:
> ! 1 111t
g [Nomas | ]
£ .
3
z 1 :
2 g : )
(4] h
<] i
wd
8 |
-~
00s =1 :
; 226
002 ¥ ?l
a0t ('

1 2 s 1 20 % 100 20 500 1000
Vee(V), COLLECTOR EMITTER VOLTAGE

< SAMISUNG

Electronics



BD136/138/140

PNP EPITAXIAL SILICON TRANSISTOR

MEDIUM POWER LINEAR AND

"SWITCHING APPLICATIONS T0-126
+ Complement to BD135, BD137 and BD139 respectively
ABSOLUTE MAXIMUM RATINGS (T,=25°C)
Characteristic Symbol Rating Unit’
Collector Base Voltage :BD136 Veeo ~45 \
: BD138 - 60 \Y%
: BD140 ~ 80 %
Collector Emitter Voltage: BO136 ! Vego —45 v
. BD138 - 60 v
: BD140 — 80 v
Emitter Base Voltage Veso -5 A4
Collector Current (DC) lc -1.5 A
Collector Current (Pulse) Ie -3.0 A ‘
Base Current fs =05 : A 1. Emitter 2. Collecizr 3. Sese
Collector Dissipation (Te=25°C} ! Pg¢ 12.5 i W
Collector Dissipation {Ta=25°C) | #¢ 125 i W
Junction Temperature Lo 150 i °C
Storage Temperature ' Tstg -55~150 i °C

ELECTRICAL CHARACTERISTICS (T.=25°C)

Characteristic Symbol Test Condition Min | Typ - Max | Unit
i *Collector Emitter Sustaining Voltage: BD136 | Veeolsus) { Ic = —30mA, 1g=0 —-45 A
: BD138 | -60 : \
: BD140 ) —80 ; A
Gollector Cutoff Current leso i Vea= =30V, =0 i ~-0.1 . A
Emitter Cutoif Current leso Veg= =5V, [c=0 | -10; uA
*DC Current Gain : ALL DEVICE heel Vez= =2V, le= -5mA 25 4
: ALL DEVICE hgz2 Vez= -2V, le= -0.5A 25 '
: BD136 heed Vez= =2V, lc= — 1560mA 40 250
:'BD138, BD140 40 160
*Collector Emitter Saturation Voltage Veelsat) le= <~ 500mA, lg= —50mA -05| V
*Base Emitter On Voltage Vse{on) Vee= -2V, le= ~0.5A -1 Vv
*Pulse Test: PW =35048, duty cycle = 2% pulsed
. .
hes (3) CLASSIFICATION
1
Classification | 6 10 16
hee3 ! 40-100 63-160 100-250
SAMSUNG 328
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BD136/138/140

PNP EPITAXIAL SILICON TRANSISTOR

DC CURRENT GAIN

T
, Veg= -2V

T

hee, DC CURRENT GAIN
8

20
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i
t
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i
!

-1.1

0
-1 -20

-50 «~100 -200 - 500
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PofW), POWER DISSIPATION
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Te{*C), CASE TEMPERATURE
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