Ordering number:ENN341G

PNP/NPN Epitaxial Planar Silicon Transistor

2SB632, 632K/2S5D612, 612K

SANYO

25V/35V, 2A Low-Frequency
Power Amplifier Applications

Features Package Dimensions
- High collector dissipation and wide ASO. unit:mm
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Specifications SANYO  TO-126
Absolute Maximum Ratings at Ta=25°C
Parameter Symbol Conditions Ratings Unit
B632, D612 ()25
Collector-to-Base Voltage Veeo \
B632K, D612K ()35
) B632, D612 ()25
Collector-to-Emitter Voltage VcEo \Y
B632K, D612K ()35
Emitter-to-Base Voltage VEBO (-5 \
Collector Current Ic -)2 A
Collector Current (Pulse) Icp ()3 A
N 1 w
Collector Dissipation Pc .
Tc=25"C 10 w
Junction Temperature Tj 150| °C
Storage Temperature Tstg -55t0 +150 | °C
Electrical Characteristics at Ta=25'C
" Ratings .
Parameter Symbol Conditions - Unit
min typ max
Collector-to-Base Breakdown Volt V, Ic=(-)10pA, 1E=0 B632, D612 02 v
ollector-to-Base Breakdown Voltage =(- , Ig=
g (BR)CBO | C WA le B632K, D612K 935 v
Collector-to-Emitter Brakdown Volt V, lc=(-)1mA, R B632, D612 02 v
ollector-to-Emitter Brakdown Voltage =(-)1mA, =00
g (BR)CEO |'C BE B632K, D612K 935 v
Emitter-to-Base Breakdown Voltage V(BREBO | lE=(-)10pA, Ic=0 ()5 \
Collector Cutoff Current IcBO Vep=(-)20V, Ig=0 1| pA
Emitter Cutoff Current IEBO VEB=(-)4V, Ic=0 -1 PA

Continued on next page.

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.

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

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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2SB632, 632K/2SD612, 612K

Continued from preceding page.

" Ratings )
Parameter Symbol Conditions - Unit
min typ max
hggl V=2V, Ic=(= A * 20*
DC Current Gain FE CE=()2V, Ic=()500m 60 320
hpg2 Vce=(-)2V, Ic=(-)1.5A 30
Gain-Bandwidth Product fr Vce=(-)10V, Ic=(-)50mA 100 MHz
Output Capacitance Cob Vcp=(-)10V, f=1MHz (45)30 pF
Collector-to-Emitter Saturation Voltage V, Ic=()1.5A, Ig=(-)0.15A 04| (09 v
g CE(sat) ['C=\=)LoR, Ig=1=)Y. 03 08 v
Base-to-Emitter Saturation Voltage VBE(sat) Ic=(-)1.5A, Ig=(-)0.15A =11| (915 \%
Turn-ON Time ton See specified Test Circuit (60)50 ns
. . L (80) ns
Fall Time t See specified Test Circuit
100 ns
Storage Time tstg See specified Test Circuit 400 ns
* : The 2SB632/2SD612 are classified by 500mA hgg asfollows :
Rank D E F
hre 60 to 120 | 100 to 200 | 160 to 320
Switching Time Test Circuit
|
[ Pw=20ms _B1,
> B2
RB RL
100Q 10 24Q
U Yl
Ay W
1pF 1pF
VBE= -2V Vcc=12v
VCE=12V
Ic=10Ig1= -10132=500mA
For PN, the polarity is reversed.
e Ic - VCE ”e Ic - VCE
" | 2SB632 | 2SD612
Tc=25°C Tc=25°C
—2.4 ﬂ 2.4 ’2()&_
I -2.0 // | — | 20 // 15mA
g -16 A T ] £ 16 /A S 12
6 _15mA 2 / T 10mA
5 ~12mA 5 /
O 12 ] O 12 /s 8mA
5 —— -10mA 5
3 -8mA g / 6mMA
= -08 —6mA 5 08
o O 4mA
/A
-0.4 -2mA 0.4 2mA
Ig= -
o B=0 OW Ig=0
-1 -2 -3 -4 -5 -6 0 1 2 3 4 5 6
Collector-to-Emitter Voltage, VCE — V |1roszsg Collector-to-Emitter Voltage, VCE — V' |1rog290
e Ic - VBE L6 Ic - VBE
| 2SB632 | 2SD612
1.4 VCE: -2V / 14 *VCE:ZV I
< 12 < 12
' / ' /
_L_) -1.0 O
§ 0.8 / S 0.8 /
: / g /
S 06 S 06
8 / 8 [
S -04 / 8 o4 /
-0.2 0.2
0 0
0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 0 0.2 0.4 0.6 0.8 1.0 1.2
Base-to-Emitter Voltage, VBE — V  |Tros2o1 Base-to-Emitter Voltage, VBg — V' |1TRog292
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2SB632, 632K/2SD612, 612K
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2SB632, 632K/2SD612, 612K

ASO Pc - Tc
12 -
“Ticp=3A 2SB632, K / 25D612, K Mica (1S-126)
— X With silicon grease
Ic=2A NN\ 10

| 1.0 A2 \S I
3 < BN\ g
o N JE\E s
: SO AW E
5 3 CO\ \ i 2
O ® \ |\ © 7 5.7
5 ° %o \ N8 a
8 % \\ o 5 4
= 7 \ \ X 8 3.9 ‘ 7
O 7258632, K / 2SD612, K \ \3 = | .

5[~ Ta=25°C S YN\ D © 2 ‘ ~

3|—Single pulse 0 8 9\‘2 1.0 : \Q

¢ ,(For PNP, minus sign is omitted.) Q& 0 P \&

0% 3 5 7 19 2 3 5 7 19 225335 5 0 20 40 60 80_ 100, 120 140 160
Collector-to-Emitter Voltage, VCE — V 1rosso1 Case Temperature, Tc — °C ITRO8302
L Pc - Ta
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Sample Application Circuit 1 : 8W pure complementary amplifier using the 2SB632K/2SD612K
[ Specifications] Power supply : 100V AC supply transformer with no signal=28.8V,
Maximum output=(THD=5%)=25V, f=1kHz, R =8Q, Ry=600Q

Parameter Symbol Conditions typ Unit
lcco Output stage 140 mA
Quiescent Current -
(Collector Current) I} Drive stage 42.0| mA
Ic First stage 1.4 mA
) Vo Without NFB 75| dB
Voltage Gain -
Ve With NFB 40| dB
Output Power Po THD=5% 87| W
Total Harmonic Distortion THD Po=1W 005 %
Input Resistance Ti Po=1W 60| kQ
Output Resistance o Po=1W 0.2 Q
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2SB632, 632K/2SD612, 612K

Y 28.8V at quiescent mode C10 0.01pF
CC 1 25.0v a maximum output(THD=5%) (Power transformer)
My ' =< O
R6 6.8kQ D3
R9
1200 T (1/2wW) AC
. R10 220Q R11100Q co+ 100V
C2ZZ  =2R1 =R3 TR4 2200uF ZZ
100pF 25V T 150kd] 5.6kQ o1 35V D4
L d
Cs ¥ R120= R13 N o
100pF 25V * 0.4Q Data on power transformer
TR1L 470uF 35V
INPUT  C1, By C110.01pF DC output voltage
o—H#H & IR W ouTPUT {0.1A DC — 285V
104F 18v - B> 0 R16 0.6A DC —— 25,0V
L L Jzz+ +1 G4 " 1/2w)
ReZ R4Z T HE22uF . Eﬂ 80
39kQ |2.2kQ 2204 Jricd
3V rs |C7 [c12
1.3 TR2 41 TR3 9 4.7uF |0.047uF
to to to 35V
RS %,1 45 Rs% 441 2ol
o 15§2. A 6.8kQ | B mA” |
R15 1.5kQ
AvAvAv T
TR1:2SC536(D, E, F) TR2:2SC536(D, E, F) TR4:2SD612K(D, E, F)
TR3:2SD438(D, E, F) P1 fin, P2 fin
TR5 : 2SB632K(D, E, F)
D1, D2 : DS448 D3, D4 : DS135
Note: TR3: With P1 fin or P2 fin
*TR4, TR5: D, Erank version R12:56OQ) L
' ! ) M red in th rank.
F rank version R12=470q ) MUSt beparedin the same ran
ITR09904
Po - VIN 0 THD - Po
3
) \ e -1 Vee=28.8v
T, 10K § sfTransformer power supply
= | Quiescent I ’
10 QoHzZ I3
. o o ,|RL=8Q 11
= )4 I
IS =
< 1.0
L g™
g 2 % 5
;.. / S .
R / §
= £ /
o) _ © 01 -
Vee=28.8V T f=10kHz /,
3 / Transformer power supply | 3 . /\@1’
2 / Quiescent 1 I9 100Hz he
R =8Q 3 ‘
0.1 . . L . L 2
5 7 10 2 3 5 7 100 2 3 5 0.1 2 3 5 7 10 2 3 5 7 10 2
Input VoItage,V|N - mV | TRO8304 Output Power, PO - W I TRO8305
i THD - f Po - f
————— 3
Vcc=28.8V Vcc=28.8V
L 5 Transformer power supply ) Transformer power supply
I3 Quiescent Quiescent
Q 2 R =8Q R =80
T = [ 1|
= / | 10 THD=5%
5 1.0 @) ‘ ‘
g \ / &7 // 0.2%
B ° /’ o] s / nil \
o 3 A / E /
2 2 \ \\ PO=TW 5 /
g N O - / a3 3 /
8 01 v B / |
- A
T 1w 2
S
3
2 1.0
10 23 5 100 23 5 1k 23 5 10k 2 3 5 100k 10 23 5 100 23 5 1k 23 5 10k 23 5 100k
Frequency, f — Hz ITR08306 Frequency, f — Hz ITRO8307
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2SB632, 632K/2SD612, 612K

f response f response
3 — 4 ————
With NFB Without NFB
2 2
1 0 —
. - / \\
T 0 T -2 \
| v | \
B -1 ,/ B -4
5 2 \
@- / Vcc=28.8V @. Vce=28.8V
¥ 2 / Transformer power supply ¥ / Transformer power supply
/ Quiescent Quiescent
-3 R|_=8Q -8 RLZSQ
Rg=600Q Rg=600Q
4 0dB=40dB / 1kHz -1o 0dB=75dB / 1kHz
- PQ—lW/ 1kHz ‘ 1 Po=1W / 1kHz
10 23 5 100 2 3 5 1k 23 5 10k 235 100k 10 235 100 235 1k 235 10k 2 3 5 100k
Frequency, f — Hz ITROB308 Frequency, f — Hz ITR0B309
ri —f ro-f
2 ! 100 o —_—
Vcc=28.8V Vcc=28.8V
Transformer power supply 5 Transformer power supply
100 Quiescent 3 Quiescent
o RL=8Q c 2\ RL=8Q
x 7 PO:]_W | PO:lW
: 5L/ N o'
] N 8 \
8 3 7@ 3
o N g 2 \
g, N & \
x N\ 51 N
= 0
=} o
2 g N\
= QO 5
10 L /
3 N L~
7 2
5 0.1
10 23 5 1200 23 5 1k 23 5 10k 23 5 100k 10 23 5 100 23 5 1k 23 5 10k 23 5 100k
Frequency, f — Hz ITRO8310 Frequency, f — Hz ITRO831L
THD - VG , Pc - PO
5 _— ‘
R15in circuit diagram | Voltage gain Per transistor at output stage)
S Ll 4700 30dB
| 820Q 35dB = 0
a 2} 15kQ 40dB |
= 2.7kQ 45dB / o7
= 4.7kQ 50dB e °
2 01 82kQ 55dB —769\‘ S 55?5\‘«\
5 o0 g, ' N
a AL e : D
o 5 g0‘\'\0 \)@a / g i \\\
5 o Vcc=28.8V = \
% 3 Transformer power_supply, %
T Quiescent 5
T 2 R =80 O 10
= f=1kHz ; f=1kHz
001 Po=1W 5 Transformer power supply
"5 30 35 40 45 50 55 60 0.1 2 3 5 7 19 2 3 5 7 19 2 3
Voltage Gain, VG — dB | TRO8312 Output Power, Po — W ITRO8313
o ID, Icco - Vcc e 70 VN, Icco, Ip - Ta
For Test CII’CUIt ‘see below. For Test Circuit, see below.
24 60 {1 S ———
60%25 _____..———-—T"'
% lO // >| 20 E 50 ‘ ‘
| |D fmm
Q —| ;
D50 020 ~ s 16 1 40 4‘//[/ 0
s Z E g == G
S 08 s P S 12 OgofHeat Sink R N i
owg 70 5 & |115x80x2mm3Al fin N. /
S & // / \C T 5 g0 Stereo mode A A
5 8 L~ o Vee=33.1V /7/
) T -
30 5,10 = i 1 Up 15% A
7 _;7 solidline  :28.8V
o s . N Dot-dsh line : 33.1V(Up 15%)
24 25 26 27 28 29 30 31 32 33 34 -20 -10 10 20 30 40 50 60 70
Supply Voltage, Vcc — V | TRO8314 Amblent Temperature, Ta — °C ITR08315
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2SB632, 632K/2SD612, 612K

Sample Application Circuit 2 : 28D612-Used 4W Input Transtformer coupling Amplifier for Car Use.
[Specifications] Vcc=13.2V, R =4Q, Rj=600Q, f=1kHz.

Parameter Symbol Conditions typ Unit
Quiescent Current Ilcco Output stage 120 mA
(Collector Current) ID Drive stage 9.0| mA
) Vg Without NFB 66| dB
Voltage Gain -
Vg With NFB 49| dB
Output Power Po THD=10% 471 W
Total Harmonic Distortion THD Pp=0.5W 08| %
Input Impedance r Pp=0.5W 60| kQ
Test Circuit
Supply Voltage Regulation and
Temperature Test Circuit.
O+VCC
=|I
<>|_>D l'cco
AN o\
Yy YV
+ >
T ‘L T =
= B—oout
= % [
_+a_
i !
il |
ITR09905
W O Vgg=13.2V
R3 1kQ i
Cl+ R7 = +| C5
220uF 270Q 470uF
16V SR 1 TR3 16V
T 18kQ, 330p g Data on transformer (T1)
R11 ] Secondary
104F 10V RS = o1 70190 Primary
HF 1Y TR2 3307 +y, _ OUTPUT
INPUT O—H— TR1 H o}
c2 ) C6
Lps RO = 470uF
=1500 270Q 16V
R4 82kQ | ca R
M TR4 L
T ZZ 100uF E |::| 20
L 6.3V
R2 T 000
T 120Q R10= % D2 R12 DC
3303 . 0.15Q Impedance resistance
R13 39kQ 7T | Primary 3kQ 180Q
AMA
¥y
TRL:2SC536(E, F) 2SC1175(E, F) D1, D2 :DS442 Secondary | 400Q 180
TR2 TR3, 4 : 2SD612(E, F)
(Must be paired in the same rank).
ITR09906
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2SB632, 632K/2SD612, 612K

THD - Po f response

(1]

T — 8
Vcee=13.2v Vce=13.2v
R =4Q RL=4Q

0dB=49dB / 1kHz

IS

Po=0.1W(constant)

|
AT | withnee) | | TN

—
Response — dB

Total Harmonic Distortion, THD — %

N : [ \
\

f=1kHz ——

-16

Output Power, Po — W

w B a1 D

Quiescent Current, lcco — mA
8

Driver Current, Ip — mA

[N
o

3 5 7 01 2 3 5 7 10 2 3 5 7 10 10 2 3 5 100 2 3 5 1k 2 3 5 10k 2 3 5 100k
Output Power, Po — W ITR08316 Frequency, f — Hz ITRO8317

. Po - Vcc " Pc - Po
f=1kHz R =4Q
R =4Q 7 |f=1kHz

t THD=10% = (Per transistor at output stage)
5
I
O
6 A/ T
S IS
5 / % 2 /4 i
e 5 5L~ —
/ [a) NCS ]
= - N
4 7 S 10 L~ /\-?”L
/ § 7 '//
/ = S 5/
10 11 12 13 14 15 16 17 ?6,1 2 3 5 7 10 2 3 5 7 10
Power Voltage, Vcc — V ITR08318 Output Power, Po — W | TR08319
| lcco, Ip - Ta 0 lcco - Vcc
Heat sink ‘ ‘ ‘

0 780><55><2mm3 heat sink is 36 4
screwed to chassis. / E - /
(Stereo mode) \OQO, /

0 ['For Test Circuit, see below. 7 I 28

, Q //
0 1/ iO) 24 /
N ¢/ % 20 /
0 A = /
0o 2 /
= g /\GS/ % 12 74
1 N ke
— veciiv| 1 | 3 ° / 4
| 13.2v D 4 //
o | —
20 -10 0 10 20 30 40 50 60 70 10 11 12 13 14 15 16 17
Ambient Temperature, Ta — °C | 1rossz0 Supply Voltage, Ve - V ITRO8321
Test Circuit

Temperature Characteristics Test Circuit

OoVce
l'cco

B—o

ITR09907
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2SB632, 632K/2SD612, 612K

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.

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.

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