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NPN/pne Triple Diffused Planar

2010A Silicon Transistors - <
2SB511 Low Frequency Power Amp «
= Applications S
. 5 Watts AF Power amplifier output use. There are complementary pair. ’
( ):2s8B511
Absolute Maximum Ratings at Ta=25°C :
Collector to Base Voltage VCBO (-)35 v
Collector to Emitter Voltage VCEO (-)35 v
Emitter to Base Voltage VEBO (-)5 \'4
Collector Current - Ic (-)1.5 v
Peak Collector Current icp (-)3 A
Collector Dissipation Pc 1.75 W
Tc=25°C 10 W
Junction Temperature ) 150 °cC
Storage Temperature Tstg -55 to +150 oC .
Electrical Characteristics at Ta=25°C min typ max unit -
Collector Cutoff Current IcBO VcB=(~)20V,IE=0 (=)0.1 mA :
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=0 (-)1.0 mA N
DC Current Gain hrE (1) VCcE=(-)2V,Ic=(-)1A 40* 320%*
hFE(2) VcE=(-)2V,Ic=(-)0.1A 35
Gain Bandwidth Product fp VCcE=(-)5V,Ic=(-)0.5A 8 MHz :
C~E Saturation Voltage VcE(sat) Ic=(-)1.5A,Ip=(-)0.15A (-)1.0 Vv
Base to Emitter Voltage VBE Ic=(-)1Aa,VcE=(-)5V (-)1.5 Vv

+: The 2SB511/2SD325 are classified by 1A hpg as follows:
[0 ¢ 80 ] 60 D 120 | 100 E 200 | 160 F_ 320 |
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Application Circuit 1: 8w Pure Complementary Push-pull Power Amp. Using el

25B511/2SD325. - R
i o
If NFB is applied from after the cou- E
pling- capacitor, phase shift occurs 25B511€0E) %
at low frequencies, increasing the msamxmf;z 250325001 25032 5ci060) ; B
gain at low frequencies as indicated ZM 2 s-20mAl 27.5V (quiescent mode)

25,0V (maximum output
mode transformer “power

A

by curve a in Fig. A. NFB is applied
from before the output capacitor as
shown right to avoid this phenomenon. -
However, since the voltage actually
developed across the load is the vol-

tage divided by the capacitor and load R.L .
resistor, the gain starts lowering at
a rather lower frequency. Therefore, 1 ) R
the»value of capacitor CNF connected —Aw
in series with the feedback resistor
is made to be 4.7uF.
Main Characteristics
Voltage Gain VG Without NFB 65 to 67 dB -
With NFB 35.8 dB -
Output Power Po THD=5% 7.2 to 8.6 W )
Total Harmonic Distortion THD Po+3W 0.03 to 0.09 %
Input Impedance riy 65 to 80 kohm :
Output Impedance ro 0.16 ohm .
Damping factor DF 50
Py - vj THD - Py )
’ R,=80 « 1 [, =80 7 ¥
|~ 1Rg=600Q 5Rg=600Q
10 )7/’ a
= A E ]
- 14 : /
o 41.0
By Ry L d ]
5 5 ; '
o +
g ! A 2 |
b ¥ $ a from top £=10Q0H
1.0 o A o P £=100Hz:
5 o b | 10kHz | .
g 7 g 0.1 1’ I1kHz /i
471 J
/ g % = — ~ g
/. 5 L 1]
v > 7 100 L 1000 2 o ° 1.0 ‘ > "o
Input Voltage,vi - mV 3 Output Power,Po - W
R B|A VG - f(NFB) o V6 - f
5
2
3 A g°
] a, / .
o0 ™ [ / \\ -3
@ / Ny I
g e / \
%.2 / g0 A \_
N R,=80 & \
/ RE=6000) 8-
- / vi=—40dB ’,=80
0dB : 35, 84B./f==1kHz 20 Re=600(1
a.NFB from the rear of ) output 74=—60dB -
b,NFB from the front of}capacitor ; 0dB : 65.7dB,/f={kHz
-6 M I PN A S T 25 11 1 1 P
0 F: 5 100 _2 5 1% 2 1 10k z Slm 10 > 100 H 5 *® 2 ] 10x 2 100k
Frequency,f - Hz Frequency,f - Hz
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Po - - THD - f T
RL=80Q ' ;_RL.fBQ p .
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—
0. So.on
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10 > 100 1 10k ¢ 100k 0 100 1 2 1w Kok i
Frequency, £~ Hz Frequency,f - Hz z
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% 350 Ig,1g" - t Test circuit :
C Vee=30. 2V (quiescent) s
t ool (G 1I0V+1095)
e e Al plate heat sink 250325
H
¢ Lol 100X 601 mn3 0 Ve
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A PO
by

Pg,VG,I

Id - mA

w
L.

va

:

Id

w

h 3

Output Power,Po - W
»

Voltage Gain,VG - 4B
&

Leave Left 3 hours at
Pcmax in Ta=60°C oven.

8

" Vee=130. 2V(AC 100V+10%3)
RL=8Q | l

2

0 kY €0 90 120

Time,t - min.

50

g
current Dissipation at output stage,

Application Circuit 2: 4.3wW car Stereo Amp. Using 2SB511/28D325

25C693x2
Single channel +

Eheoso E?Aeoeuz_r%%l 5§§5c1

1

-

L RTEIS IR

Y Eﬂgﬁazs CH_4mH

B2V, ~JY O Vee 14V
w16V
i’

0.05 5.6k 4

1 l ol (o]
W0k or infinite 55
=0

Main Characteristics at Vpoc=14V,Rr=4ohm,Rg+600ohm, f=1kHz

Voltage Gain

Output Power

Total Harmonic Distortion
Frequency

Input Impedance

Output Impedance

VG

Po THD=10%

THD Po=1W
-3dB

ri

ro

42.8

3.85

0.45

80 to 15k
20

0.99

dB

w

%

Hz
kohm

ohm

hrg rank of each transistor and circuit constants corresponding to such hpp rank

hpg rank Idling current -
TR} TR2 TR3 TR4 TRS5]Circuit constants|(in collector |THD 10% output| Gain
A608 A608 €875 D325 BSI of TRS)
Rl R2 mA W dB
D D D C C 120k 13 3.5 3.3 41.8 .
D 3 E c c 100k 13 7.3 3.4 42. 9 P
Iy D D D D 120k 13 6.0 3.85 42,6 -
D F B D D 100k 13 11,5 3. 95 43,5
D D D B B 100k 13 7.2 4.1 43,0
D B E E B 8% 13 1.3 4.2 43.7
D D D F F 100k 12 7.0 4.1 43. 5
D F B F " 8%k 12 9.7 4.2 43. 9
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25D325/2SB511
" Pg -V . CTT T NG - f o
0dB ¢ 42.8dB/ {kH2
/—‘
> /| s -
- 8
o ? 4 R
o
o / (<] Vs \\
H1.0 > 74 N
$ / - - A
o Vi a- 4
o og « / \
83 / & 7 \
a 3 / 0-16 ¥
J:-’V - -4
o
-2%
[+A]
1 //
r: 5 5 -» 5 1
1.0 10 00 00 0 100 Ik 10k 0ok
Input Voltage,vi =~ mV Frequency,f = Hz
Pg - f -
" o 100 ri - f
g q
) A Q N
= // \ ‘% ' i
1 1.0 \ N T 100
CXE y
‘?‘. 7 , S g s
n A I E
[T AN 2 ~
% 3 a 4 B
S04 21w ]
5 N =
[ 2
o 3
3, g
2 s 4
0.01 5 & 1
10 100 b1 0k 100k 10 00 % 10k 100k
Frequency,f - Hz Frequency,f - Hz
® THD - f - THD - P
w ———
1 Po==1¥ 1 Rl
a 9 a §
= 3]
&
s 4 <
53 8 y
B { ] LW /
9 \ ] 9 y 4
‘.3 ] a
a 2 A Y
o 2 o A— f=10kHz / A
"‘8‘1‘0 /'/ ".c::'.o | ’L 1 A
E . Y = R e i 1
o - a = =
= x Ikyz
r; 2 4 2 1
3 5 I
gOJ gOJ
100 1% 0k 04 1.0 > 10
Frequency,f - Hz Output Power,Po - W
100 THD - P Pg,VG - VcC
- 8 [Gutput voltage at the time of | “
1S measuring the voltage gain: +10dBm—}
a B = 43g
g 3 = ]
g A ' G - !
Sw ,//o‘__; / ob — ,/ 2g
‘é SI~THS: ':} ,/ K
Py -~ ol
I
i / 1 7 ni
oo o T N\O
a oy [ - ‘94 °
u ~ ) (¢ o
,=; 1.0 az 744?0 %0 3
o - - d bS] 3
E = 3 g
& - 9, 3
L
- £
Soa 0 Transistor: D rank |,
S o1 ¢ 5710 9 0 [ 7 B W 15 16
3]

b 1.0
Output Power,Po - W

Supply Voltage,Vcc -~ V
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25D325/2SB511
- £
i Pc - Po lcco ,VG ,Pd -f 20
[’y — -
=[-ra=7o°c, Al fin 45x84x0.8mm3, Wryeo=1ev 1 |
= 4&No runaway shall occur when operated] 'E Fin 45x84x0.8mm3 * '?é
' at the reted output, Vce=16V. ' | / b -
U Be e = —0 6 1 3
A ' § A / En B
4 O _H pd’ sl P
' 2. | ;/- @ % g i
“ s N = / 48 ;
§ \ 8§ 5 | ¥ / ag
a /,/ 0 41 O 8op wag -
: 5 = - / w8 :
1.0 8 8 Q&
a7 3.8 / oy
4] Swaw - 300 8 o
- =Ta "l 0 - >
a 7 3 “cﬁ,/ =
6 o 8a
sr k-] 0 " 290 -
0.0 .0 " 2 0 0 1 20 3B H WO 60 N .
. Output Power,Po - W Frequency,f - Hz
e I4.P4'Vy - Ve Tone Control
>'°$ 1 8 [0dB ! -10dB,”1KHz (Output voltage) | |
' wo = RL=20k(} (Power amp input resistance) | |
E
=3
L00 ™
geg 1w = g1 9 o
s 8 l go ! ™ M, t
] 5% o N ax. tone
S' u W /// L. A B \ R
Bgm 120 _— P 00 ¥ - z
] ol s L1 58 g N
S £ £ AP 2P S \\
§ h 1 ag & 3
bl g 80 LT 2000 £ 49 ‘:3
5 ¢ ] [ .52 -
LS Y] o \_
L~ D -6
82§ = 09y \
g8 a4 \
q — Y
°08 o fd 1" 0 %% @& \
9 ) n ” B % BB © > 100 > > 10k > 100k
Supply Voltage,Vgcec - V Frequency,f - Hz
V6 - f .
0 Preamp
R, =20k Q .
20
3 N
1
R -
e H
g
2,
N
[}
o
0dB ¢ 41.1dB,/IkHz K\
Bideus ns 1
0 100 & 0k 100%
Frequency,.f - Hz
Application Circuit 3: 4w Car Stereo Pre & Main Amp Using 2SD325 x 2
hFE rank-Circuit constants-Circuit characteristics (The fraction in each column represents .
characteristic variations depending on the upper/lower limits of each hpg rank.)
Circuit hpg rank Equalizer amp Main amp
cesa|csaz|esaz|eitzs|pazs| mi|R2 | R3 | @ (m‘g) ‘1’%}3) VQ Vo | ry :; Ré (Ng) N st
nin Q #f | a8 | a8 | a8 [ Vv ol al afad | B jmin - z
1]50.5| 201 25¢ =
(D F P E B ¢ 2720| 2k 44,1 {80.5 | 201 25 T
ol ol e oo | s 2t o L Tl s B '
3 8 . 270| 36k | A .0 | 25| 40k B
@ | r|lrir| »| ¢ 5.4 |67.8 | 50| a5k
51.4160.9 15[ 24k
@] e|lelo| rlo 00| 56k | 537 | 67.2 | 20| 4k
33.9) 53,51 60.4{ 0. 95 { 100k 52,7 146L.0 115} 22k
B 33.9 0.95 | 100K 32,7 1 0L, O § 151 22k
@|e|e|o| ¢ 20| 910} &%) 0.005) 335 | 5713 | 63.5| 115 | isok | 0| ¢8| 5573 | 72.0 | 25 Sov
@] e|e|el r| e 56.7 | 64,9 | 30 | 35k
J00{100k | 555 | 7.3 | 32| Sek :

¥ open loop, without Ry,
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25C693EF  25C536EF 25C536DEF 2SCUTSEF 25D325CDEFx2
- —iiHe ‘W—voun.zv
1000ul6Y
70ul6Y
R
40
! ; z
Equalizer amp Main amp
[ 35-45 6B | 6d8: | 4555 dB |
i 8.d8 |
Vi - Vo THD - vo
°[Equalizer amp #®° ' Equalizer amp /
Vec=8v ' 3veo=8Y i
ZRL= LR =4.2kQ)
. AR=4.20 = g JR=42%Q
EIO PP & @
' pd ao .
" ’ B afl®
% payd 3 g o
e, QS/ LA o |
o O, a
Sos 7 g 2 /
s A0 ;
o A
5 1.0
i Tt ;
Ho / // o o l
2 v4 A
0.01 / g s
o £ 5 1o > 0 %00 a ol 1.0
Output Voltage,ve - V Qutput Voltage,vo - V
Po - ¥§ VG - f
had ) amp % Equalizer amp .
TVee=13. 2V Voc=8V |
PRV P 2 ~ fl
S RL=4Q . P 7 R,==4. 2k
= f==1kHz AN " | 4 Nz
- Vit 3VNT
£ VA, o4
%10 A / %8 iqs’?
3| /1/ ) \
“ /LT 5 .
5 9 / / /® &
3' 9 / / /e )
3 4 [
3 /N /
/iATa " -
[+ 8] -8
1 > T 10 > 100 0 100 n Wk ® 100k
Input Voltage,vi - mV Frequency,f ~ Hz
THD - Pg V6 - f
o 3 s
[ Main amp
a 4§ Vee=13.2V
8 | £=IkHz / 4
&
S10 | R,=40G /
& f ottt
N7 7
l'»n’ 3 [ y
s =
a 2 //: § - @®
o -
E 1.0 b —-——s”% %
cé 7—".‘)5“/// /7 & M Wain amp
—
8 45 =T 5 Vee=13,2V N
~ Q') b R1|=40 °
o
§ 1L - [ )]
B 0.1 JET 0 100 3 ® <3 ok ° )
Output Power,Po - W Frequency,f - Hz ’

Wil

1241

o




SANYO SEMICONDUCTOR CORP L2E DI 799707k 0003717 Br

T9]- 20
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
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