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T-33-04
NPN/pvp Epitaxial Planar
2009A Silicon Transistors
2SB559 - ~ Low Frequency Power Amp,
o Medium Speed Switching Applications
Features -

. Large allowable collector dissipation and wide ASO.
. Low saturation voltage and good linearity of hpp.

. Suited for use in output stage of low-voltge high-output (Po-ZW/VCC-ll 5V) AF

ampo
( ):28B559 .
Absolute Maximum Ratings at Ta=25°C unit
Collector to Base Voltage VeBo (=)20 v
Collector to Emitter Voltage Vopq (-)18 v
Emitter to Base Voltage VEBO (=)5 v
Collector Current Ic (=)1.2 A
Peak Collector Current i, cp (=)2.0 A
Collector Dissipation Pc 1 W
Te=25°C 8 W
Junction Temperature T3 150 o¢
Storage Temperature Tstg =55 to +150 o¢
Electrical Characteristics at Ta=25°C nin typ. max unit
C-B Breakdown Voltage V(BR)CBO I =( -)10ul,Ig=0 (=)20 v
C-E Breakdown Voltage (BR)CEO I =( =) 1mA,Rpp=c0 (-)18 v
E-B Breakdown Voltage  V(pp)gpo I S (=) 10uA, Tp=0 (-)5 v
Collector Cutoff Current Inp, \'f =( )15V, Ig=0 (=)1 uA -
Emitter Cutoff Current IEB VEB'( =)4v,1,=0 (=)1 uA -
DC Current Gain ?1) Vop=(=)2V,Io=(-)500mA 60% 320% ks
HFE(Z) Vop=(-)2V,Ic=(-)1.54,, . (40)50
Gain Bandwidth Product fy VCE-( )10V Ic =(=)50mA 150 MHz
Collector Capacitance Cob VCB-( =-)10V,f=1MHz (30)20 pF
C-E Saturation Voltage Vgg(gay) Ig=(-)14, IB-( -)50mA (-0.35)(-8.;) \‘;
0.25 .
B-E Saturation Voltage Vpgp(gat) I=(~)500mA,Ip=(~)50mA (~)0.85(-)1.2 v
Turn=0N Time ton See specified Test Cirouit. 50 ns
Storage Time tstg " (60)T0 ns
Fall Time te n 200 ns
® The 2SB559/2SD439 are classified by hpp at 500mA.
(60 D 120[100 E 200160 F 320]
Case Outline 2009A
Switching Time Test Circuit (unit:mm) 3.0 .
i 197 f— 5.5 of 27
-—Ig2 ’ 0o I8 B
JL L] ¢ v’LjL ——— ﬁc
?ﬁj;; % 4{7 O, I . £
Veg=12v & 'u_zgg é M 0.5 N
1g=10Ig;=—10Ig2==500mA B: Base
-3v +2V JEDEC: TO-126 C: Collector
E: Emitter

(For PNP, the polarity is reversed.)
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3267AT/3085MY,TS No.372-1/4
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25D439/25B559 T-33-05 i
- Vee(sat) - I - i
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Collector Current In - mA Collector Current,Ip - mhk
1 Pc - Ta ASO
= Mica I'S-‘IZG, Siricon grise 3 x‘r;l
19 i ——+ 25B559, 2SD439 1 -« 3 %
(For PNP, minus sign ) 7 -0
“.:’8 % is omitted.) ol? R WA
g7 2 " AV
- ] . N
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- 5 Lo M,
a 3 \
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g 3 NN 8 |ra=25c | |
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- 1 [>1
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0 0 L & 8 10 10 10 %0 5 p 5 10 ”

Ambient Temperature,Ta - % Collector to Emitter Voltage,Vog - v

Sample Application Circuit: 25D439-used 2.2W input/output transformer coupling amp v
Ré4 1k
A o
n Vee=4.5V
I %
5.3& 4.7k T2
€3 680p m
]I
cz lOp+6.3V
o B | Pen
INPUT
' TR4 5
x| f O 1 "
Rr2 RS Ch R7 RS 5
47 100 220 160 0.2 47
% 63% l T % 2] .
o 1
M——
TRI:ZSCSEF TR2Z:2SCSIGEF DIDSM2 1Ry S30eRELELELED
Note: TR3, TR4 must be on the same rank. ® R5=-- TR1 of rank E: 100ohm -
TR1 of rank F: 82ohm T

Data on transformer

Transformer name Impedance DC resistor
Primary [Secondary| Primary |Secondary
Driver transformer T1 ST=-52 600ohm| 2Kohm ohmj 1650hm
Output transformer T2 GS-1684| 14ohm 8ohm | 0.24%ohm| 0,17chm
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[Specification] At Voe=4.5Y, RL=80hm, Rg=6000hm, f=1kHz

typ -
Quiescent Current I,0o Output stage 7.6 mA )
I Driver stage 10.5 mA -
Voltage Gain Vg Wihout NFB 64.0 dB :
. VG With NFB 48.0 dB :
Output Voltage Po THD=10% 2.2 W
Po Output stage: Rank D2 1.7 W -
Total Harmonie Distortion THD Po=0.5W 0.8 4
Input Resistance ry Po=0,5W 55 kohnm
T THD - Pq N f response h
g Jroes * [With NFB
& le=iknz +8 ;ﬁ";g?isv
8 44 |Po=0.1%
pe] / 0dB=47. 848, | KHz
£ 10 / @
3 m / < 0
Q 1
g j / 3 -4
g ] / g, \
: 7 : \
-]
£ 1 & 12
4') s
~ ,/ -16
-]
°
& 5 701 2 5 T 40 2 3 g 100 5 1k 23 5 1k 2 00k
Output Voltage,Po = W Frequnay,f - Hz
10 Po - f 20 Po ~ Vcc
o Yeoc=4. 5V Vee=3.1~5,2V
S THD= 0% m 26| f=I1kHz
= . « |THD=10% \
e 3 °
° e a 22 A
Be 9 -
Sl 1/ N g -~
2o 9.5 /]
o509 \ 3 /
o \ B /
n ] / \ g P
2 g |/
8 / a0
a
0.1 ; 06
> 100 & ? 10 00k 3.0 34 38 42 46 50 54 58
Frequuey,f - Hz Voltage Gain,Vee - ¥V
" TecooIp -Ta . Pe - Po
Vee=4.5V =  |RL=8Q
| —=—=-Vge="5. V(1 5%up) ¢ 2f=lIkHz
- 14 Per transistor at output stage
u’y o2
] ',:'2 e 1 g 10 Voo=>5.2V{15%up) )
’9!. "L \\;Z‘/\_\ID § . Lc/‘ . \
2 210 L — S 7 —
g8 L~ I =3 L~
PN 5 _ N
8 S ] 4, g
3 g // b // - Sy .
L] a E ‘/ T A
2 kg Lo} 2. >
a9 s 5
Q> S
o -;: 3 2 .
248« 2
- -t
& 2 8 o4 :
% -0 -0 0 0 0 @& 0 & B - 5 7 o1 2 5 7 10 3 57
Ambient Temperature,Ta - °C Output Voltage,Po = W
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CASE OUTLINES AND ATTACHMENTS

@®All of Sanyo Transistor case outlines are illustrated below.

®AIll dimensions are in mm, and dimensions which are not followed by min. or max. are represented

by typical values.

@®No marking is indicated. *

Case Outline—[2003Al Case Outline—[2009A]
unit:mm unit:mm
20 0.44 n.o 15.5 “ 2.7
0ls | _T_f‘_r——zo—::#:.o L5 27
i . (5 PG I e s—
0 T - B-C O =
I " 2 o€ 1 (o !
¥ il <
[€—5.0—ple—— 14.0 A—j LL.OJ 3.0‘ Eog g ™
JEDEC: TO-~92 B. Base B: Base
EIAJ : SC-43 C. Collector JEDEC: TO-126 C: Collector
SANYO: NP E. Emitter E: Emitter
Case Outline—[2004A] Case Outline—[2010A]
unit:mm unit:mm
20 0.44
I 0.45 H 15 v m 4.0 2-7
Ll 1§ = a °c t I:;]— o 3 j,l 2 H
.A;‘ T =5 's 3 ¢ = 5 I: 8l
=—- o 2 =5 0
l Lous l A J o 2 R
E: Emitter
.¢—5.0—>L—— 14.0 4.0 2! -{- ! 0.5 C: Collecter
JEDEC: TO-92 C. Collector mi B: Base
EIAJ : SC-43 E. Emitter ~' JEDEC: TO-220A3
SANYO: ur B. Base EIAJ: SC-46
Case Outline—[2005A] Case Outline—[2012]
unit:mm 2.0 044 unit:mm :6.-3:15"_—
045 | f £
fl ‘, ~
Qo i ‘ 3 )
wf © )
3% 3 -
0.45
_ L 3 E: Emitter
— 3.0 14.0 4“0 o C: Collector
JEDEC: TO-92 G: Gate 2 B: Base
EIAJ : SC-43 S: SOU!"CG JEDEC: TO-220AA
SANYO: NP D: Drain EIAJ : SC-45
Case Outline—{2006A] Case Outline—[2013]}
unit:mm unit:mm ;
15.1 12.5™ 5
2.0 05 Foot 1 “l A
' I PR = . 3 ﬂ
f e F— wny
2 L? o% A
3,‘;’; 7 2 387 13 8"
1 3 o
l T Heel =3
e 8.5 %o — Lu a2 :|5.s L-LQ‘L
EIAJ: SC~51 B: Ba:;ﬁ JEDEC TO0-220 B: Base
SANYO:MP :' goit:ctot C: Collector
: Em er E: Emitter
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Case Outline—{2017] Case Outline—([2025) h
unit:mm unit:mm f o6 ; - q, - QO
¢ 2
)
!
0.4 El’
s 0] __T_
“op— g
0.95 035
o 2o _l .
EIAl  TC-3,7R-3 E:Emiteer B g e e
JEDEC. TO-3 B.Base: fe— 2.9-- | D: Drain

Case Outline—[2018A}

unit:mm
w 0.6
¢ °l -t
=)
I 0-0.1

U'f.’i’ '

B: Base
C: Collector
E: Emitter

0.4 SANYO: CP

Case Outline—[2026]

unit:mm G - 9.
43,1 g o8
SANYO: DPJ _* -
I o
i
£.3% ' ;
of o HS
[k |5‘ .
G. Gate
D. Drain
Q 5, Source

=

Case Outline—{2019A]}

unit:mm
2.0 0, &4
45 i
IT e
20 ) e -
Vi N L)
4 3 -
045 [ L
bt 5.0 —oft—— 14,0 ——4 4.0
JEDEC: TO-92 D: Drain
EIAJ SC-43 G: Gate
SANYO: NP S$: Source

Case Outline—[2027A)
unit:mm

Case Outline—[2022)

unit:mm 200

T
1
|

porme 156 ey

: Emitter

Case Outline—[2028A]
unit:mm — &,
o

o

i

E
}I-_w C: Collector 06 S
=3 B: Base a D: Drain
B 4 G: Gate
S: Source
SANYO: TO3PB 17 . SANYO: DPéB
Case Outline—{2024A] Case Outline—[2029A]
unit:mm unit:mm
2.‘: %0 3.7min
€ ﬁ [}
=) fas.
lLomou =1 i
S
'y 5.','*‘
[3 e _1_1.
Lo.e
aesmn| o]
S; Source
~ G: Gate E: Emitter
~ ' :
IRH] G Sotteceor
=) or o
-L'l- SANYO: CP FXTRMETT] SANYO :DP6A
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Case Outline—[2030A]

unit:mm

pa— &, ) o

£ C ﬁ
D.

T — .JBL

----- -1t
‘3 2
(151

L7

E: Emitter
C: Collector
B: Base

SANYO: DP6B

Case Outline—{2038]
unit:mm

19E Dl 7997076 0003719 4

T=-91-a20

E: Emitter

C: Collector

B; base

5ANYO: PCI

Case Outline—[2031A]
upnit:mm ass

lu—i

Y. Catel
$ : Source
O-r Draia
C2; Cave?

SANYO; OpaA

Case Outline—[2039]
unit:mm

*——16.0—

—zz.o——»r_ PR
so 2% st 7°"' -, 35
£

[

{
5.45 545
[=) [ Jeal

E: Emitter
C: Collector
B: Base

SANYO:TOIPML

Case Outline—{2033]
unit:mm

Case Outline—[2040)
unit:mm

r:~r——ls.o———

Y S

~
~

.

sz T

~Nm — '
if ‘ o E i-!—.l.---
< | 4
° 0.4 i 0.4
B: Base G: Gate
C: Collector S: Source
E: Emitter D: Drain
SANYO: SPA SANYO: SPA
Case Outline—[2034] Case Outline—[2041]
unit:mm 22 unit:mm
o3 1.0 : ’-— 16.0— 14.0— 2.4
r_" 1.5 3.2 5.6
Fr - " b e [] 1
» [ = =1 e wn
l Co=c L by 4 \ 3 B ‘ n
© D: Drain 0.4 — .
G: Gate }‘7.2—-1 E: Ciitter
¢ :‘I lf—l—'__}_—_lzzl C: Collector
S: Source I 0.7 B: Base
SANYO: SPA N SANYO: TO220ML
Case Outline—[2037] Case Outline—{2042A} unit:mm
unit:mm 045 035 045 ;4_.."'0 ;g.s ] 1.7
iy N 1.4 7,5—: ,
....... L -

{".’ | o5 ko = = g ¥
= - S, T g ?
~m :3 © o o ~r
(32 i { *"I = t

™
3.0 %.0—] 72 35 /

D: Drain ~ !m_ { -, B: Base

G: Gate [ H N C: Collector

S: Source J| E: Emitter

SANYO: SP! SANYO: TOL126M
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Case Outline—[2043A] ynit:mm

Case Outline—[2050)

T-91-20

SANYOQ:TO-220MF

[

E ! Emitter
C : Collector
B : Base

e 1.0 15.5 1.2 unit:;mm g ot
- 9.0——-:4-:1_-‘3:"" i an—%-'
t @ -8 [d4— w ~Jlo-0a
o - _ | o
‘*L@O © p 3 ﬂ
- J Y10 20 fe 0.8+
207 > fo— 2.9 —— 1,14
' * B: Base . G : Gate
) 2 s ] " .
“'L 3T C: Collector i S ! Source
o~ L1____I ) 1 0 : Drat
d E: Emitter SRS + Oraln
0.4 :
SANYO: TOl26LP SANYO P
Case Outline—[2045] Case Outline—[2051])
unit:mm ;5 " 2.3 unit:mm 22
o |2
{' 1’ o 3 15.0 i
Iz R 2 [®
<o = (13
ass = 1.2 4. ~ |aB
os [ 3¢ 0.5 Il I
s i 0.4
C: Collector
B CE B:Base
C:Collector E: Emitter
E E:Emitter B: Base
23 —feedos]—23 sAnyo: TP SANYO: SPA
Case Outline—[2046] Case Outline—[2052A]
unit:mm unit:mm
08 3-04 -l Q.16
N - 2.7
H ., 0 _[
| ; g T
M : : ~ ~
| i 2 E
3 fla) ] &
b [w - .
ass"’ass C ) | [:}==E 1:Source
S 0.5 2:Drain
m <z 17 Source 2 Jepec: To-220ns  JiCate
— = 3: Gate2 EIAJ: SC-46
4: Gatel
Case Outline—[2048]  unit:mm Case Outline—{2053]
Y [k IR %]
2. unit:mm
ol |4 21 i I-
e gl i 3
i ——— a § ‘l»
¢
) WNEERN
L. : 1
) A H o4l o
= », E * Emitter ™ « | _202
—r—— - C: Collector ol R 1:Dratn
T ] ) B ! Base 2:Source
. [ ot 3:G 1
SANYQ : TO- IPBL ——1o 1Gate
]& 4:1Gate 2
Case Outline—(2049] Case Qutline—[2054]
unit:mm unit:mm
018
0.9 8.8 L - gl L
Ivz e

o

E: Emitter
C: Collector
B: Base

SANYO: CP

59




SANYO SEMICONDUCTOR CORP 12E Dl 7997076 0003721 Tr

Case Qutline—[2056] unit:mm Case Outline—[0008] ] -"?/ -3 o
20.0 — unit:mm
0 a.3.6¢
[r' " J“:%S 2-1.0R b'w i
q
gi 01_m=0 /'
G
N, (1.6 o
e 2.15-3138 - T
S: Source b.1S-313D 0
214 D: Drain 0
JM G: Gate | - 1

=4, 24+——-13.6—— Thickness

SANYO: TO3IPB SANYO p——17.8—=. 010~0.05
Case Outline—{0004] Case Outline—[00091
unit:mm unit:mm

~—
| Bsh D, H h 'h hy.

3.2¢

e

A B8.0¢.40°2.8 3.14189%

v l 8 8.0¢!3.0 1.8 3.183894
e

C 8.0¢,57 4.5 3.14 359

| 3 G Sonler ts lé ik
0 N D 804,27 15 3.14.389
j L, E 8.0¢:34 2.2 31439
, F_8.0¢:4.0,2.8 3.09]5%
h- : K 160¢3.4 " 1.4 3.146.04
—_H - L 60¢]3.11 15 2.6435¢
M '6.08]3.1] 1.5 13041394
SANYO iS-126 Thickness : 0.075 SANYO Bush P [60¢[23] 11 300353
Case Outline—[0005] Case Outline—[0010]
unit:mm unit:mm
|<—a,.o——> (I
) i
T e i
Fan Sy
327 e l 1
;i
hitq4 ‘+h2 Bl O % Tm "k fm o |m
'ﬂ% .~H—- L] 9o¢!noizoioe 304(25941 564
Thickness : 0.075 T {90g[38 |20, 26 304115 564
SANYQ 1S-126A Mica SANYD  Bush UB [1609; 68, 15,33 |304.3894/00¢
Case Outline—[0006] Case Outline—[0011]
unit:mm unit:mm
4-0%R
3.0¢(Pitch=0.5)
I ] l
} o
2-259 % I - 'I
(-
e—.5—d
2.5 8.0
Thickness & 0.05~~0. 1|
SANYO 1S-20MA Mica JIS No.B1111 M3X0.5
Case Outline—[0007] Case Outline—[0012]
unit:mm a3.6¢ unit:mm
4-1.0R b28¢ 2-2.2
3.0 (- Pitch=0.5)
5 T T
N £
{ﬁ—u‘ﬁ X
n.LS R
1—‘{5—\*— Toa
w T S B f
L L) ; 10.0
. 3
a.1S-313 F——15.0——2.8~
b.IS-313A +———22.0——— Thickness

0.10~0.05 JIS No.B1111 M3X0.5
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Case Outline—[0013]}

Case Outline—[0018]}

T=9]-20 .

‘—5.5“1 — 2.4 —

JIS No. B1181 M3X0.5

unit:mm unit:mm
/3.04;5( Pitch =0.5) 75¢ 3¢ 147
// /
9
— Ty ) . 5]
o; : u{ 2
i
~12.0- -~ - .
Thickness * 0-3
JIS No.B1111 M3X0.5 SANYO Lug 1.4
Case Outline—[0014] Case Outline—[0019]
unit:mm ; 3.0 Pitch =0.5) unit:mm
— 794 344 194

|
s
40¢

} %.0
Thickness : 0.3

SANYO Lug 184

Case Outline—{0015]

Case Outline—[0020]

JIS No.G3141 Rectangular washer

unit:mm 0. 7min—~~At—- unit:mm 3.
' _1.1¢min. I
4 o
% ’ ®
X
! | L
£3:.14 “.5.9¢ max g 17.0
i 22.5
JIS No. B 1251  Spring washer (M3) SANYO IS—3MP Mica
Case Outline—[0016] Case Outline—[0021])
unit:mm unit:mm 3.2
/] et
= v a
|le.5
2.0
20.5
JIS No.B1252 Flat washer SANYO IS-MPC Mica
Case Outline—[0017] Case Outline—[0022]
unit:mm unit:mm 3.2
36¢
T A
10— ¢
o
1
0.0 Slae 720
3.0

SANYO IS—-3PBL Mica
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