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ACAUTION/WARNING

@ The information in this publication has been carefully checked and is believed to be
accurate; however, no responsibility is assumed for inaccuracies.

@ Sanken reserves the right to make changes without further notice to any products herein in
the interest of improvements in the performance, reliability, or manufacturability
of its products. Before placing an order, Sanken advises its customers to obtain the
latest version of the relevant information to verify that the information being relied upon
is current.

@ Application and operation examples described in this catalog are quoted for the sole
purpose of reference for the use of the products herein and Sanken can assume no
responsibility for any infringement of industrial property rights, intellectual property
rights or any other rights of Sanken or any third party which may result from its use.

® When using the products herein, the applicability and suitability of such products for the
intended purpose or object shall be reviewed at the users responsibility.

@ Although Sanken undertakes to enhance the quality and reliability of its products, the
occurrence of failure and defect of semiconductor products at a certain rate is inevitable.
Users of Sanken products are requested to take, at their own risk, preventative measures
including safety design of the equipment or systems against any possible injury, death, fires
or damages to the society due to device failure or malfunction.

@ Sanken products listed in this catalog are designed and intended for the use as components
in general purpose electronic equipment or apparatus (home appliances, office equipment,
telecommunication equipment, measuring equipment, etc.).

Before placing an order, the user’s written consent to the specifications is requested.

@ When considering the use of Sanken products in the applications where higher reliability
is required (transportation equipment and its control systems, traffic signal control
systems or equipment, fire/crime alarm systems, various safety devices, etc.), please
contact your nearest Sanken sales representative to discuss and obtain written confirmation
of your specifications.

® The use of Sanken products without the written consent of Sanken in the applications
where extremely high reliability is required (aerospace equipment, nuclear power control
systems, life support systems, etc.) is strictly prohibited.

@ Anti radioactive ray design is not considered for the products listed herein.

@ This publication shall not be reproduced in whole or in part without prior written approval
from Sanken.
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m Transistors for Switch Mode Power Supplies (for AC80—-130V input)

Veso(v) || Veso(¥) e (I\ng?;m (le)l\g?)F) I\?TToég()) (?gég%)
250 200 5 C5271
C4073
5 C4418
C4662
C3832 C3890
! C4130
500 400 10 C4138 C4296
12 C3833 C4297
C5071
15 C4139 C4298
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o 7 C4546
600 500 6 C3830 C4907
10 C3831
600 3 C5249
® Transistors for Switch Mode Power Supplies (for AC180—-280V input)
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Transistors for Audio Amplifiers

m Single Transistors
» Single Emitter

Type No. P c(W) VCEO(V) Ic(A) hre(min) | fT(MHZz) Package
2SA1725/2SC4511 30 FM20 (TO220F)
2SA1726/2SC4512 50 MT-25 (T0220)

80 6
2SA1693/2SC4466 60 MT-100 (TO3P)
2SA1907/2SC5099 60
FM100 (TO3PF)
2SA1908/2SC5100 75
120 8
2SA1694/2SC4467 80 MT-100 (TO3P)
50 20
2SA1909/2SC5101 80 140 10
FM100 (TO3PF)
2SA1673/2SC4388 85 180 15
2SA1695/2SC4468 100 140 10
MT-100 (TO3P)
2SA1492/2SC3856 130 180 15
2SA1493/2SC3857 150 15
200 MT-200 (2-screw mount)
2SA1494/2SC3858 200 17

e LAPT (Multi emitter for High Frequency)

Type No. P c(W) Vceo(V) Ic(A) hre(min) | fT(MHZz) Package
2SA1860/2SC4886 80 14 50 FM100 (TO3PF)
2SA1186/2SC2837 100 150 10 60
2SA1303/2SC3284 125 14 50
2SA1386/2SC3519 130 160 MT-100 (TO3P)

50 40
2SA1386A/2SC3519A 130 180
2SA1294/2SC3263 130 230 * 35
2SA1215/25C2921 150 160 50
2SA1216/25C2922 200 180 40 MT-200 (2-screw mount)
2SA1295/2SC3264 200 230 Y 35




m Darlington Transistors

Type No. P c(W) VCceo(V) Ic(A) h FE(min) fT(MHZz) Package
2SB1626 100
30 FM20 (TO220F)
25D2495 60
2SB1659 100
50 MT-25 (T0220)
2SD2589 60
110 6
25B1624 100
60 MT-100 (TO3P)
2SD2493 60
2SB1625 60 100
25b2494 %0 FM100 (TO3PF)
65
2SB1587 75 8
25D2438 80
2SB1 65
SB1559 80 150 10 MT-100 (TO3P)
2SD2389 80
5000
2SB1588 80 50
e 15 55 FML00 (TO3PF)
2SB1649 45
85 200
2SD2562 70
50
2SB1560 100 10
2SD2390 55
150 MT-100 (TO3P)
2SB1647 45
130 15
2SD2560 70
50
2SB1570 150 12
2SD2401 150 > MT-200 (2 )
- -SCrew moun
25B1648 45
200 17
2SD2561 70

m Temperature compensation Transistors and Driver Transistors

Type No. Pc(W) Vceo(V) IC(A) hFE(min) fT(MHz) | Package Remarks
2SC4495 25 50 3 500 40 Temperature compensation
25C4883 150 Driver, Complement 2SA1859

20 2 60 120 FM20
2SC4883A 180 (TO220F) | Driver, Complement 2SA1859A
2SA1859 -150 Driver, Complement 2SC4883
20 -2 60 60
2SA1859A —-180 Driver, Complement 2SC4883A




1. Definition of Reliability NG

The word reliablity is an abstract term which refers to the degree to
which equipment or components, such as semiconductor devices, are
resistant to failure. Reliability can be and is often measured quantitatively.
Reliability is defined as “whether equipment or components (such as
a semiconductor device) under given conditions perform the same at
the end of a given period as at the beginning.”

. Reliability Function "
In general, there are three types of failure modes in electronic com-
ponents:

1. Infant failure

2. Random failure

3. Wear-out failure

General Electronic
(@) Equipment or

/ Components

(b)

Semiconductor

Devices Estimation

Failure Rate (A)

Initial ( Random or. (Wgar-out
ailure ance Failure ailure
(F 1 ) Ch Fail ) Fail )

Time ()

Figure 1 Bath Tub Curve

These three types of failure describe “bathtub curve” shown in
Figure 1. Infant failures can be attributed to trouble in the production
process and can be eliminated by aging befor shipment to customers,
stricter control of the production process and quality control measures.
Semiconductor devices such as transistors, unlike electronic equipment,
take a considerable amount of time to reach the stage where wear-out
failure begins to occur. And, as shown in Figure 1 (b), they also last
much longer than electronic equipment. This shows that the longer they
are used the more stable they actually become.

The reduction that occurs in random failures can be approximated by
Weibull distribution, logarithmic normal distribution, or gamma distri-
bution, but Weibull distribution best expresses the phenomenon that
occurs with transistors.

. Quantitative Expression of Reliability [N
While there are many ways to quantitatively express reliability, two
criteria, failure rate and life span, are generally used to define the
reliability of semiconductors such as transistrors.
a) Failure Rate (FR)
Failure rate often refers to instantaneous failures or A (t). In general
of reliability theory, however, the cumulative failure rate, or Relia-
bility Index, is

_ I
F[R—WWWWWM)

Where N = Net quantity used, and
r(t) = Net quantitiy failed after t hours
If we assign t the arbitrary

FR= ﬁ x 100 (%/1,000 hours) [IIIIIIIIIITIIIIIIITR)

In situations where the cumulative failure rate is small, failure is ex-
pressed in units of one Fit, 1079 (failures/hours).

b) Life Span(L)
Life Span can be expressed in terms of average lifespan or as Mean
Time Between Failure (MTBF), but assuming that random failure
is shown by the Index Distribution [A (t) = constant], then Life Span
or L can be shown by the equation

L= ﬁ(hours)\HIIHIIIHIIIIH||||\||||HI|||HIIHIIIH|IIIH||||\IIIHIIIIHIIIHIIIH(B)

4. Applications Considered on Reliability NG

a) The type and specifications of our transistors and semiconductor
devices vary depending on the application that will be required by
their intended use. Customer should, therefore, determine
which type will best suit their purposes.

b) Note that high temperratures or long soldering periods must be avoid-
ed during soldering, as heat can be transmitted through external
leads into the interior. This may cause deterioration if the maximum
allowable temperature is exceeded.

¢) When using the trasistor
under pulse operation or
inductive load, the Safe
Operating Area (SOA) for
the current and voltage must
not be exceeded (Figure 2).

. Allowable
Voltage Vceo(Max)

Collector Current Ic(A)

Collector-Emitter Voltage Vce(V)

Figure 2 SOA

d) The reliability of transistors and semiconductor devices is greatly
affected by the stress of junction temperature. If we accept in general
proceed in the form of Arrhenius equation, the relationship between
the junction temperature Tj and lifespan L can be expressed with
the following empirical formula

en L=A0 %HHIIIHIIIHIIIIHIIIHIIIHIIIIHIIIHIIIHIIIIHIIIHIIIHIIIIHIIIHIIIHU4)

Itis, hence, very important to derate the junction temperature to
assure a high reliability rate.

5. Reliability Test [IEE—

Sanken bases its test methods and conditions on the following

standards. Tests are conducted under these or stricter conditions,

The details of these are shown in Table 1.

* MIL-STD-202F (Test method for electrical and electronic com-

ponents)

¢ MIL-STD-750C (Test method for semiconductor equipment)

« JIS C 7021 (Endurance test and environmental test method for
individual semiconductor devices)

« JIS C 7022 (Endurance test and environmental test method for
integrated circuits of semiconductors)

. Quality Assurance I

To ensure high quality and high reliability, quality control and produc-
tion process control procedures are executed from the receipt of parts
through the entire production process. Our quality assurance system
is shown in Figure 3.



Table 1: Test Methods and Conditions

Test Details of the Testing Method LTPD(%)
Continuous Operations Test Collector dissipation with maximum junction temperature is applied continuously at N h
P room temperature to judge lifespan and reliability under transistor operating conditions. 5/1000hrs

Intermittent Operation Test Power equal to _that ’usgd in the Contlr_]uo_l_Js Operations Test is app_ll_ed intermittently 5/1000hrs
to test the transistor’s lifespan and reliability under on and off conditions.

High Temperature Storage Test | Confirms the highest storage temperature and operating temperature of transistors. 5/1000hrs

Low Temperature Storage Test | Confirms the lowest storage temperature of transistors. 5/1000hrs
Tested at RH=85% and TA=85°C for the effects of the interaction between

Moisture Resistance Test temperature and humidity, and the effects of surface insulation between electrodes 5/1000hrs
and high temperature/high humidity.
Tested at Tstg min — Room temp. — Tstg max — Room temp. for 10 cycles (one cycle

Heat Cycle Test 30 min. =5 min. =30 min. =5 min.) to detect mechanical faults and characteristic 5
changes caused by thermal expansion and shrinkage of the transistor.
Tested at 100°C (5 min.), 25°C (within 3 sec.), 0°C (5 min.) for 10 cycles to check for

Heat Shock Test mechanical faults and characteristic changes caused by thermal expansion and 5
shrinkage of transistor.

) Tested at 260 = 5°C, 10 * 1 sec, by dipping lead wire to 1.5mm from the seating plane

Soldering Heat Test in solder bath to check for characteristic changes caused by drastic temperature rises 5

of exterior lead wire.
o Tested at amplitude 1.52mm, vibration frequency 10-55 Hz in directions of X, Y, Z, for

Vibrations Test 2 hours each (total 6 hours) to check for characteristic changes caused by vibration 5
during operation and transportion.

Drop Test Tested by dropping 10 times from 75 cm height to check for mechanical endurance 5

and characteristic changes caused by shock during handling.

UReliability Standard : 60%

Figure 3 Quality Assurance System
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1
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1
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Periodical Quality Assurance Test
1. Operational Life (continuous) Test
2. Operational Life (intermittent) Test
3. High Temperature Storage Test
4. Low Temperature Storage Test
5. Moisture Resistance Test
6. Heat Cycle Test
7. Heat Shock Test
8. Soldering Heat Test
9. Vibaration Test

10. Drop Test




7. Notes Regarding Storage, Characteristic Tests, and Handling [ |
Since reliability can be affected adversely by improper storage
environment and handling methods during Characteristic tests,
please observe the following cautions.

a)

b)

)

d

e)

Cautions for Storage
1. Ensure that storage conditions comply with the standard
temperature (5 to 35°C) and the standard relative humidity
(arround 40 to 75%) and avoid storage locations that
experience extreme changes in temperature or humidity.
2. Avod locations where dust or harmful gases are present,
and avoid direct sunlight.
3. Reinspect for rust in leads and solderbility that have been
stored for a long time.
Cautions for Characteristic Tests and Handling
1. When characteristic tests are carried out during inspection
testing and other standard test periods, protect the transistor
from surges of power from the testing device, shorts between
the transistor and the heatsink
Silicone Grease
When using a heatsink, please coat the back surface of the
transistor and both surfaces of the insulating plate with a thin
layer of silicone grease to improve heat transfer between the
transistor and the heatsink.
Recommended Silicone Grease
* G-746 (Shin-Etsu Chemical)
* YG6260 (Toshiba Silicone)
* SC102 (Dow Corning Toray Silicone)
Torque when Tightening Screws
Thermal resistance increases when tightening torque is small,
and radiation effects are decreased. When the torque is too
high, the screw can cut, the heatsink can be deformed, and/or
distortion can arise in the product’s frame. To avoid these
problems, Table 2 shows the recommended tightening torques
for each product type.
Table 2. Screw Tightening Torques

Package Screw Tightening Torque
MT25 (TO-220) 0.490 t0 0.686 N- m (5 to 7kgf - cm)
FM20 (TO-220 Full Mold) 0.490 10 0.686 N - m (5 to 7kgf - cm)
MT100 (TO-3P) 0.686 to 0.822 N- m (7 to 9kgf - cm)
FM100 (TO-3P Full Mold) 0.686 t0 0.822 N m (7 to 9kgf - cm)
MT200 (TO-3P two-point mount) 0.686 t0 0.822 N- m (7 to 9kgf - cm)

Soldering Temperature
In general, the transistor is subjected to high temperatures when
it is mounted on the printed circuit board, whether from flow solder
from a solderbath, or, in hand operations from a soldering iron.
The testing method and test conditions (JIS-C-7021 standards)
for a transistor's heat resistance during soldering are:
At a distance of 1.5mm from the transistor’'s main body,
apply 260°C for 10 seconds, and 350°C for 3 seconds.
However, please stay well within these limits and for as short
a time as possible during actual soldering.



m Temperature Derating in Safe Operating Area

Flange (case) temperature is typically described as 25°C, but it must be derated subject to the operating
temperature.

This derating curve is determined by manufacturing conditions of devices, materials used etc. and in case of a
silicon transistor, breakdown voltage and DC Current Gain are significantly deteriorated in the temperature
range of 260°C to 360°C.

Hence, the collector current must be derated by using the derating curve in Fig.2 where the breakdown point is
set at 260°C.

Collector Current Ic (A)

Derating coefficient DF (%)

Collector Current

Collector-Emitter Voltage Vce (V)

Case Temp Tc (°C)

Fig.1 Safe Operating Area Fig.2 Derating Curve of Safe Operating Area

Derating coefficient is obtained from temperature in Fig.2 and it must be applied to the current value of the safe
operating area in order to obtain the derated current.

m Accessories

[0 Sanken Transistors do not include accessories. Accessories may be attached at a cost if requested.
[ Sanken transistor case is a standard size, and can be used with any generally sold accessories.

« Insulater: Mica, with a thickness of 0.06mm, +0.045 —0.005 allowance * Insulation Bush for MT-25 (TO220)

Type Name:Mold(10)Mica  Type Name:Mold(14)Mica Type Name:Mold(9)Mica

23.279* 2-93.28*
23.75'%* _
- 3
sl \ HE S
o « S So oy o 2| gl
. ~1E & S Tt | 1o Lal A4 S|klemy T
= < | 3 i
5.0:01 ‘ 2.5:02 l 1.5:02
7.0 0.1
19.4:01 RO.5 | o . 24.38:01 |
24.0% RO5 39,001 RO.5




m Typical Switching Characteristics

(Common Emitter)

VB2
V)

RL
Q)

Vcc Ic

V)

tf
(bs)

tr
(Ks)

IB2

(A)

IB1

(A)

VBB2

V)

VBB1

(V)

tstg
(us)

W Switching Characteristi

cs Test Circuit/Measurement Wave Forms

PNP +Veg2
° s L e B o
g
Collector 1 _ 0
o — 50ms Current o 72 v 7—21'
0.9Ic
ton tstg tf
—VeB1
GND o
N P N +VeB1
0 Base J £
S0ps current 9 _E 0
hegr ot} o
0.1lc _2]_
0
20ps ton tstg tf
—VBB2
GND o
Symbol Item Definition
VcBo Collector-Base Voltage DC Voltage between Collector and Base when Emitter is open
VcEo Collector-Emitter Voltage Voltage between Collector and Emitter when Base is open and voltage is reversely applied to Collector junction
VEBO Emitter-Base Voltage DC voltage between Emitter and Base when Collector is open
Ic Collector Current DC current passing through Collector electrode
I8 Base Current DC current passing through Base electrode
Pc Collector Power Dissipation Power consumed at Collector junction
Tj Operating Junction Temperature Maximum allowable temperature value at absolute maximum ratings
Tstg Storage Temperature Maximum allowable range of ambient temperature at non-operation
IcBO Collector Cutoff Current Collector current when Emitter is open and a specified reverse voltage is applied between Collector and Base
IEBO Emitter Cutoff Current Emitter current when Collector is open and a specified reverse voltage is applied between Emitter and Base
V(BR)CEO | Collector-Emitter Saturation Voltage Breakdown voltage between Collector and Emitter when Base is open
hre DC Current Gain Ratio of DC output current and DC input current at a specified voltage and current (Emitter common)
Vce(sat) | Collector-Emitter Saturation Voltage DC voltage between Collector and Emitter under specified saturation conditions
VBE(sat) | Base-Emitter Saturation Voltage DC voltage between Base and Emitter under specified saturation conditions
VFEC Emitter-Collector Diode Forward Voltage |Diode forward voltage between Emitter and Collector when Base is open
fr Cut-off Frequency Frequency at the specified voltage and current where hre is 1 (0dB)
Cob Collector Junction capacitance Junction capacitance between collector and Base at a specified voltage and frequency

* Ta=25°C unless otherwise specified.
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Silicon PNP Epitaxial Planar Transistor ~ (Complement to type 25C2837) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SA1186 Unit Symbol Conditions 2SA1186 Unit e
15.6+04 o ¥ r 810
Vceo -150 \Y% Iceo Ves=-150V —100max HA 3 ‘ =96y ‘ Bk 2.0:01
Vceo -150 v IEBO VeB=-5V —100max | pA J‘ N ‘\ — t
VEBO -5 Vv V(BR)CEO lc=—-25mA —150min Y g A N
Ic -10 A hre VCE=-4V, lc=-3A 50min(] g ¥ sz g2zl
I8 -2 A VcE(sat) Ilc=-5A, Is=-0.5A —2.0max \ ) )
T
Pc 100(Ta=25°C) W fr Vce=-12V, [e=1A 60typ MHz i ‘ f w 2
Tj 150 °C Cos Vce=-80V, f=1MHz 110typ pF s § 3
Tstg -55 10 +150 °C [hee Rank O(50t0100), P(70t0140), Y(90t0180) Ll 105%2 0.6592
m Typical Switching Characteristics (Common Emitter) 8452 A 84502 L4
Vce RL lc VB2 IB1 182 ton tstg tf @ Weight : Approx 6.0g
(V) Q) (A) (V) (mA) (mA) (1s) (1s) (us) a. Type No.
-60 12 -5 5 -500 500 0.25typ 0.8typ 0.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
(Vce=-4V)
-10 ‘ o I s -3 -10
A =
0%7QQ@P ,XG%‘“// B \ (
N S o
R e \ s /
omA g <
VAV e :
T _gomA S -2 =
-6 // T ‘ E g —6
(] =
: /A L —60mA s \ \ 3
(8] [ — ‘ 3 5
5 / © \ Ic=—10A 5
B -40mA—| @ S o -4
@ o
s W | s .
2 15=—20mA 7 i
S N 54
3
S
Z
% =il —2 =3 4 % Tos Ti0 Ti5 2.0 % 1 =
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=—4V) (Vce=-4v) 3
T -
125°C & ,/
w s —+—t /
£ \\\\ = 25°C ™~ % pal
< Typ N  z100 = k] d
100 o 2 1
o g N 8
5 § -30°C E I
= 5 —1
g 50 3 % N 205 i
Q N 2 E 11
&
20 30 o2 /
~0.02 0.1 05 -1 5 -10 ~0.02 —0.1 05 -1 5 -10 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
80 -30 100
N g
A N T
T 0 al _-10 = N o ’
g AT~ < ~ \o :
z pArYal Z -5 2 g %,
g /AT ° \O\O 4 <
8 / LA N 5 N a %
o 40 /‘ o 5 50 .
e e 5 z &
w / s o
= 2 E
2 / // S -1 \ 5
3 20 s ° H \ €
//// 1 Without Heatsink \ %
/4/ -0.5 [ ] Natural Cooling AN =
‘ ‘ ‘ ‘ H Without Heatsink
0 0.2 S f t
0.02 0.1 1 10 -2 —10 ~100 —200 0 25 50 75 100 125 150
Emitter Current I(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor ~ (Complement to type 25C2921) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol 2SA1215 Unit Symbol Conditions 2SA1215 Unit
Vcso -160 Y Iceo Vce=-160V —100max LA 36.4:02 602
24.4:02
Vceo -160 \Y IEBO Ves=-5V —100max LA 2-g32501 s | 21 ‘
VEBO -5 \Y% V(BR)CEO lc=-25mA —160min \% - ‘ t —
Ic -15 A hre Vce=-4V, lc=-5A 50min(] 3 bt oY
I -4 A VCE(sat) lc=—-5A, 18=-0.5A —2.0max \Y & b l:‘] i
Pc 150(Tc=25°C) w fr Vce=-12V, l[E=2A 50typ MHz 7T r
Ti 150 oc Cos Ves=-10V, f=1MHz 400typ pF g 2 | ‘*’H‘J‘FZ
| S 3
Tstg -55 10 +150 °C [hre Rank O(50t0100), P(70t0140), Y(90t0180) ST 105192 065%8¢
¥ Typical Switching Characteristics (Common Emitter) S50 Sd5u0i 208
Vee RL Ic Vez 61 62 ton tstg i ¢ Weight : Approx 18.4g
V) @ ) ) mA) | mA) ) () ) E=F=— a Typeno.
-60 12 -5 5 -500 500 0.25typ | 0.85typ 0.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—ls Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
(Vce=-4V)
-16 ~ -3 -15
‘@‘?‘«P“«“ L\" ‘ 2 A
/ = S 8 \ ~
—12 - (<) <
= s g T
S / 2 /// : _y50mA | g -2 z -0
E [V// ol —100mA 2 5
T —— - :
3 E B
5 / g AR s
% // -50mA gt N o= 10a 8 -5
O -4 / I = ~—]
'/ 15=-20mA :2: N —5A
00 -1 -2 -3 -4 00 -0.2 -0.4 -0.6 -0.8 -1.0 00 -2

Collector-Emitter Voltage Vce(V)

hre—Ic Characteristics (Typical)

Base Current Is(A)

hre—Ic Temperature Characteristics (Typical)

Base-Emittor Voltage Vee(V)

0j-a—t Characteristics

(Vce=—-4V) (Vee=—4v) 3=
LY 200 T 27
~~ 125°C g L
w N w — q cg L
£ N < Ml N e
£100 Typ £ 25°C s
£ o = g100 o D oA
= N e — i N &0.5 — ]
o 50 S @ -30°C -]
= ™ B £ LA
3 = BN 2
N [
o o 50 I
a a E
7}
2
©
10 30 o
~0.02 —0.1 0.5 -1 -5 —10-15 -0.02 -0.1 -0.5 -1 -5 -10 -15 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
80 -40 160
N <
[y N 3
—~ N > 3]
T 60 7 N __-10 = N o120
s Y < \| < )
E A1 <ye 5 NCo % ,,)5/
> N - -5 s 2
2 1 N < N @ \\’0,,
= 2 o
“?.’_40 // 5 o 80 60
O = %,
g TN - @ S,
= / A1 ™ s N 3 .
5 V £ P & c
5 A/ A i — o\ E
0 20 A © — N £ 40
A A —  Without Heatsink \\ = \
Ao -0.5 Natural Cooling \ g \
Without Heatsink
[T 5 ‘
0 -0.2 ° I i
0.02 0.1 1 10 =2 -10 -100 -200 0 25 50 75 100 125 150

Emitter Current IE(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)



Silicon PNP Epitaxial Planar Transistor  (Complement to type 25C2922) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol 2SA1216 Unit Symbol Conditions 2SA1216 Unit
Veso -180 v Vo VeB=—180V ~100max | pA zj: y =
Vceo -180 \Y IeBO Vep=-5V ~100max HA 2-93.2:01 _lo_|
VEBO -5 \Y V(BR)CEO lc=-25mA —180min \% | N
Ic -17 A hre VeeE=-4V, lc=—-8A 30minCJ g Wwall 1 &l H-l
Is -5 A Vce(sat) Ic=—8A, IB=-0.8A —2.0max | V 8 b [P
Pc 200(Tc=25°C) W fr Vce=-12V, [E=2A 40typ MHz 1. } M [
Tj 150 °C Cos Vce=-10V, f=1MHz 500typ pF § g ‘ 3
Tstg —55 0 +150 °C Chee Rank  O(301060), Y(50t0100), P(70t0140), G(9010 180) 8 Los:gi S
m Typical Switching Characteristics (Common Emitter) E— s szt ot
Vee RL Ic VB2 IB1 IB2 ton tstg tf ] Weight : Approx 18.4g
V) Q) (A) (V) (A) (A) (us) (1s) (1s) @ a. Type No.
-40 4 -10 5 -1 1 0.3typ 0.7typ 0.2typ b. Lot No.

lc—Vce Characteristics (Typical)

Vce(sat)—le Characteristics (Typical)

lc—Vee Temperature Characteristics (Typical)

ap 9 i (Vce=-4V)
. 77&*\? o oo < i
s AT AL S — 1 B 15
/S _300mA i -
1A/ >
o <
> 1/ / | g o
T // —200mA @ =2 -
2 10 / — > 5
- = = -
o /// —150mA ° -
= = (o]
= — o
o // ! 3 g
s 74 —-100mA_] = 3
3 . =
= ‘ e -1 3
o _g & -5
(3] ! £
—50mA | &
5 | 5 N lc=-10A
IB=—20mA | § \\ T5A
‘ 5
@ \ © 5 0
0 -1 -2 -3 -4 0 -0.2 —0.4 -0.6 -0.8 -1.0 0 2 24
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=—4V) (Vee=—4V) £
300 200 5 2
111 5
[ [T — 1] 125°C &
£ ‘\\ £100 —+- s 1
£100 5 o = g Zali
o 8 Ty H ° = _30°C TR %05
G 50 N § Ny 2 IERRRE
£ < \ E L
S 3 5] =
o ™~ =z |
@) =
8 \ a =
2
2
o
10 10 Fo0.1
~0.02 0.1 205 -1 5 _10 -17 ~0.02 0.1 0.5 -1 -5 10 -17 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
60 -50 200
1 _
<,
/f N 0,)) %160
T U 10 \ 0 i b <
— <~ c <| %
Su0 el % X E >
£ N = N < %,
> ot = N 2120 %
) L = 5 ®
5 A g 3 &
g / — 5 a %
g il P I ° N @ \\!"”4
w / A ] 2 g0
= A 2 3
£ / g g N
o —
2 A1 5 -1 \ E
: A 8 \ :
/1 — =
A ,/ _o.5—] Without Heatsink A\ % 40
LT . Natural Cooling =
=1
‘ ‘ ‘ ‘ ‘ H Without Heatsink
0 -0.2 5 i 1
0.02 0.1 1 10 -2 -10 -100 -300 0 25 50 75 100 125 150

Emitter Current Ie(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor ~ (Complement to type 2SC3179) Application : Audio and General Purpose
m Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C)  External Dimensions MT-25(T0O220)
Symbol 2SA1262 Unit Symbol Conditions 2SA1262 Unit
5 o~ 4.8z0.
Vceo -60 \ IcBo Vce=-60V —100max LA 10.2:02 g 22 e
Vceo -60 \Y IEBo VeB=-6V —100max 77 %_7
VEBO -6 \Y V(BR)CEO lc=—25mA —60min \Y 5 L]
Ic -4 A hre Vce=—4V, lc=-1A 40min E
Is -1 A VcEe(sat) lc=-2A, I8=-0.2A —0.6max Y
Pc 30(Tc=25°C) % fr Vce=-12V, |e=0.2A 15typ MHz
Tj 150 °C Cos Ves=-10V, f=1MHz 90typ pF g
Tstg 55 t0 +150 i B
m Typical Switching Characteristics (Common Emitter) 4
Vce RL Ic VeB1 VBB2 IB1 182 ton tstg tf Weight : Approx 2.69g
(V) Q) (A) () V) (mA) (mA) (us) (us) (us) d a. Type No.
-20 10 -2 -10 5 200 200 0.25typ | 0.75typ | 0.25typ ‘ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
a4 ‘ — S.1s -4 (Vee=-4V)
‘@V _60mA, ] B /A L
B — —50mA i \ /1
4
—T] N i \ 74
s V4 // |~ —40mA =3 \ 2 //
@ V| | | s g
2 § 1 \ \
K] —30mA z-10 \ =
= S @
s — || \ 3
3-2 —20mA] 2 \ \ 5 -2
s - \ 8
3 (4 —10mA] E=08 \ 8
O _y / — u N 1
/1 \_ L] 5 \. Ic=—3A
18=-5mA g ENREne
E T~ —1A
00 =i =2 -3 -4 -5 -6 0—O.l -0.5 -0.1 -0.5 -1 G0 -0.5 -1.0 =L ts)
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vee=-4V) (Vee=—av) 3
500 200 T g /
] T 125°C “‘\\\ =z y
o s 8 /1
; \\\ ; 100 =TT 25°C - \ £ -
8 il Typ i & = a0°C \ E "/
£100 = n € N\ = A
S L t 50 &{ E —_//
o 50 — B i \ et 5 /”—
S —— 8 5, o
2 i
g /
=
20 20 0.7
-0.01 -0.1 -0.5 -1 -4 -0.02 -0.1 -1 -4 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
60 -10 { 30
N\ AN I
TN N 1 N\
N NN\ =
50 // N -® NN\ B
g v - (é:@ & %
2 40 g Sl © S 20 \é/o
E Typ g \ s 2,
s T z g
2 | N g N\ 3 %
S 30 ! = -1 \C a \«9,
& A N o N [} %
= / A g N z .
£ 50 LA S —0.5—— Without Heatsink(] N\ o 49
< /’/ 3 — Natural Cooling £ \
© A © £
v =
10 g
[ Without Heatsink N\
0 I s e S
0.005 0.01 005 0.1 0.5 1 3 -2 -5 -10 -50 -100 0 25] 50 7% 100 125 150

Emitter Current IE(A)
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Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)



Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SC3263) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SA1294 Unit Symbol Conditions 25A1294 Unit s
° 15.6+04 o 3 -8:0
Vceo -230 \ Iceo Vce=-230V —100max HA N‘ <26 | 4 g 2.0:01
VcEo -230 v IEBO Ves=-5V ~100max LA J‘ =1
Veo -5 v V(ER)cEO lc=-25mA ~230min % g a7
Ic -15 A hre Vee=-4V, lc=-5A 50min(] o sz [\23.201
I8 -4 A Vce(sat) Ic=-5A, Is=—0.5A —2.0max % ‘ ‘
T
Pc 130(Tc=25°C) w fr Vce=-12V, [E=2A 35typ MHz o 3 ‘ i W 2
Tj 150 °C Cos Vee=-10V, f=1MHz 500typ pF s s 3
Tstg -55 to +150 °C Chre Rank  O(50t0100), Y(70t0140) L fl 082 0653
¥ Typical Switching Characteristics (Common Emitter) e e =
Vce RL Ic VBB1 VBB2 IB1 182 ton tstg tf @ Weight : Approx 6.0g
W) () (A) V) V) (mA) (mA) (1s) (us) (us) a. Type No.
-60 12 -5 -10 5 -500 500 | 0.35typ | 1.50typ | 0.30typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
< (Vce=-4V)
- > .
RS SCZ AN H b /
v S B> ol 7
ofs ‘ > w \ /
! 5025 S /7
“ T 9 .4
_ / 40085 g < /4
< e i/ - N s 2 o
oS- Juls= = ==
2 yd —200m2— < 5 V/i
/ g : 7/
s 5 ®
© ,r/ —100mA] 5, § '~
B / > [N E IVAVIES
S | 7 ! 2 LN 3 s 51E11S
3 I/ —50mA E (|1c=-10a K/ s/ g
/ —T| ‘ é N~ o/ S C/e
IB=—l£DmA< o c 5) é’ &,
= | -5A N ,‘
(6]
a8
00 =i -2 -3 =4 00 -0.5 -1.0 -1.5 -2.0 00 -1 -2 -2.5
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBe(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=-4V) (Vce=-4V) E
200 200 O 3
|| 125°C 5
w 5\\ w T @
£100 Typ A 2100 25°cl I g //
.g .5 ~ g 1
O] \ o N =~ @
= 50 e —— \ = 50 -30°C o A
£ i N \ £ E 05 ]
3 3 \ £ et
g 8 £ =
3
=
10 10 0.1
-0.02 -0.1 -0.5 -1 -5 -10-15 -0.02 -0.1 —0.5 -1 =5 —10/—15 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
60 —-40 T 130
) ]
0,
ey R s
= -0 5100
E Iy . 5 Oc i
Za0 s ( g
= <340 _+— = ©
‘Z // h ; ™ N \ ;
g 5 2
g A P =\ g
= /| S —
5 20 / §-05 \\\ aY &
g // z \ 5
9 / © Without Heatsink( \ E
by [ Natural Cooling g N
A =
/4/ -0.1 EEass i 5 S%Without Heatsink \
_ H i : I i
%.02 0.1 1 10 0'05—3 -10 -100 —300 00 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)
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Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SC3264) Application : Audio and General
m Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol 2S5A1295 Unit Symbol Conditions 25A1295 Unit
Vceo -230 v Icso Vee=—-230V ~100max | pA 364103 poz
Vceo -230 \Y leBo VeB=-5V —-100max LA st 200 24.4+02 21
VEBO -5 \Y% V(BR)CEO lc=-25mA —230min \% ‘ #
Ic -17 A hre Vce=—4V, Ic=-5A 50min] 5 % a1 & — L]
I8 -5 A Vce(sat) Ic=-5A, le=-0.5A —2.0max \% | b [‘]
Pc 200(Tc=25°C) W fr VCE=-12V, [E=2A 35typ | MHz T -
£ x 2
Tj 150 °C Cos Vce=-10V, f=1MHz 500typ pF £ g ‘J .
| S
Tstg -55 to +150 °C Chre Rank  O(50t0100), Y(70t0140) ST 10597 0.65%%
5.45:01 5.45:01 3.0%83
m Typical Switching Characteristics (Common Emitter) s
Vce RL Ic VeB1 VBB2 IB1 182 ton tstg tf : Weight : Approx 18.4g
v @ | ® | v | v | o o | w | ) | s Em= a 1ypeno.
-60 12 -5 -10 5 -500 500 | 0.35typ | 1.50typ | 0.30typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Ie Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
_17 7 T T T § =3 _17 — (Vee=-4v)
S 2T o ’
-15 ” / > E \ -15 // //
/ I ogﬁ\p‘” ] //l
- v - g 74
5 / 30002 S Z y/ 4
3 Z =
5-10 // ‘w % § -10 V4
= S O
e — 5
2 17 _100mA 5 \ 3
5 / —_ £ \ °
s Z — \ - + 8
S - T i \_| lc=—10A -5
,// —-50mA | K N
| /4 ! =
| /4 18=—20mA | 2 T 1-5A
y — i S t
\
00 =i =2 -3 -4 00 -0.5 -1.0 -1.5 -2.0 00 -1.6 -2.4 -3.2
Collector-Emitter Voltage Vce(V) Base Current Ig(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
200 (Vee=-4V) 200 ‘ (Vee=-4V) % )
125°C 5
— 1L § &
£100 Typ A £100 25°c & 1
2 s0 \\ = 50 re——— %0-5 L
[ (] —
UL =
[ A
9 \ © \\ z A1
g
10 10 S o1
-0.02 -0.1 -0.5 -1 -5 -10-17 -0.02 -0.1 -0.5 -1 -5 -10 -17 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=—12V)
60 -40 T 200
I
20
~ % .
_ ~10 o8 2160
N a .
Em { z S 2,
S T Z SUITAN g 7%,
> \ = 2120 ’(‘s
: = N\ 3 %
El ¥ S \ \ o %%,
g o ° = 5 %
e q S-05 . z 80
520 /1 8 \ g \
Z 4 3 \ £
8 / o —+— Without Heatsink(} E
//’/: o1 Natural Cooling E 5
LA
= 5 Without Heatsink
%02 0.1 1 10 0057 ~10 ~100 —300 % 25 = 75 100 125 150

Emitter Current IE(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)



Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SC3284) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2S5A1303 Unit Symbol Conditions 2SA1303 Unit 56 s
.620.4 o & i
Veeo -150 v Icso Ves=-150V -100max | pA [ mes |4 g F-zow
Vceo -150 v leso Ves=-5V -100max | pA 7 5 [T |
VEeBO -5 Y V/(BR)CEO lc=-25mA —~150min \% I
Ic _14 A hre VCE=—4V, [c=-5A 50min o z[j N2z
IB -3 A VcE(sat) lc=-5A, Is=-0.5A —2.0max Vv -
Pc 125(Tc=25°C) w fr Vce=-12V, [E=2A 50typ MHz : é ‘ W 2
Tj 150 °C Cos Vee=-10V, f=1MHz 400typ pF K 3
Tstg —5510 +150 °C [hee Rank  O(50t0100), P(70t0140), Y(90t0 180) ~fl-r058% 065:3
5.454 5.45: 1.4
m Typical Switching Characteristics (Common Emitter) - B C E -
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf m Weight : Approx 6.0g
(V) Q) (A) V) V) (mA) (mA) (us) (us) (us) a. Type No.
-60 12 -5 -10 5 -500 500 0.25typ | 0.85typ | 0.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vse Temperature Characteristics (Typical)
s 3 an (Vce=-4V)
VESHSHESTANS z - -
o ;\Q /5 /// - ,200‘“‘)\ E \ /
/ / LT Q \ - //
/ _150mA It <
2 g =1 | Z-t0
: ‘V/ L~ al 1(‘10mA E - §
ay e
3 — 2 5
g // M E
3 / _50mA g2 . | 3 -5
8 -4 5 \ N o= 104 ©
/ 18=—20mA § \\ N
5
0 . . VA
0 -1 -2 -3 -4 0 -0.2 -0.4 -0.6 -0.8 -1.0 0 =1 -2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=-4V) (Vce=-4V) E
200 200 ‘ ‘ ‘ ‘ "3 3
w T u 125°C & A
¢ N £ ] A
c c . g A
£100 Typ L 5100 25°¢ A ; !
O (0] = []
o o — 17 ™ i3 L
® ® ~30°C| N Eo05 1
s *E X ¢ B
2 \ 9 50 %
s
£
20 30 0.1
-0.02 -0.1 -0.5 -1 -5 -10-14 -0.02 -0.1 -0.5 -1 -5 -10 -14 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
80 -40 ‘ 130
\
N ¥® — \
1 2N, N =
=60 \\ i N oo) s | N g 100 4
E /// < \\\ o) \\u‘ S /[6
~ — 7.
£ AS N Z s N \ g AN
> Lt N € \ = N %
g P ® \ 2 AN}
40 vl E N a o)
g /| T Y = ® %
= / Lt ™N S N B
w - o 50
= A o N o
2 (V% == \ 5
S 20 /‘:/ © —— without Heatsink] ““‘ £ \
g [ ] Natural Cooling \\ B N
A0 -0.5 ‘; g N\
} } } } } ‘ 8 S*Without Heatsink \
002 0.1 1 10 w023 ~10 ~100 —200 % o5 =5 75 100 125 150

Emitter Current Ie(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)
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Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SC3519/A) Application : Audio and General Purpose
m Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol | 2SA1386 | 2SA1386A | Unit Symbol Conditions 2SA1386 | 2SA1386A | Unit 15.6:04 o 4850
N[ g e
Vceo | -160 -180 \ . —100max —100max HA i —~N—T
Vceo | -160 180 v Vee= 160 180 v L e :
VeBO -5 Y, IeBO Veg=-5V ~100max LA é S |al 0 sz
Ic -15 A V(BR)CEO lc=—25mA ~160min ~180min v b EP
le -4 A hre Vce=—4V, lc=—5A 50min0d # 1 J#'Z
Pc 130(Tc=25°C) w Vee(sat) | IcO -5A, 1s=-0.5A —2.0max Y £ B
T 150 c f Vee=—12V, Ie=2A 40up MHz g < =
Totg 255 to +150 °C Cos Ves=-10V, f=1MHz 500typ PF B R o
[hee Rank O(50t0100), P(70t0140), Y(90t0180) 5.45:01, 54501 14

| Typical Switching Characteristics (Common Emitter)

Vee RL Ic VBB1 Ves2 IB1 Is2 ton tstg tf @ Weight : Approx 6.0g
W) @) (A) (W) V) * Q) (us) (us) (us) a. Type No.
-40 4 -10 -10 5 -1 1 0.3typ | 0.7typ | 0.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
_15 ; 7 . S 3 -15 (Vee=-4v)
A z
5%@(\ }00"_‘—4 g
I\ e s
7 / g
_ /// —200mA i <
< — ° =
T -10 > 2 = —10
z /a4 ~150mA 5 o
g / — g 5
s / E b
7 —100mA— < o
5 1/ / @ 3
R /7 g 5 s
© =
3 1/ -50mA| o
| o
/1 lo=—20ma ] 8 S Lemr0A
lﬂ ‘ S N —5A
00 =i =2 -3 -4 00 -0.2 -0.4 -0.6 -0.8 -1.0 00 -2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vee=—4V) (Vee=-4v) 2
300 200 o 3
: w Jill :
Z [ A ~] z 125°C g A
< N === HHH 5 . o
&100 = 8 28°C
£ 4 = 15 LA TTT11] N 4 s
o o —30°C < 0.5 =
5 5 50 e S £
o O 1T ) < atl
o Y [} = LT
a T a g
[%]
g
10 20 S o1
-0.02 -0.1 -0.5 -1 -5 -10-15 -0.02 =, =0.5 =i =5 =i =15 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=-12V)
60 -40 I 130
[
20,
T~ Js = \
P N -10 Oc 2 N
= At ©100
I /| -~ -5 b \AL’%
240 N < g \//)
S I N2 g 7,
g /// § \\ \ % \oé@
S 7 == Y| 5 _1 N a 9@
o o = = %,
2 / // = Without HeatsinkO N\ W \94
= / A 2-05 N i N\ 2
. A & atural Cooling AN o 50
520 A ° N\ b N\
= /f / A ° 1.2SA1386 €
3 A @ 2.25A1386A g AN
/1 : =
A~ o : N
ek ’ s
=T 1112 {— Without Heatsink \
HH 3.5 I
0 -0.05 0 I I
0.02 0.1 1 10 -3 -10 -50 -100 -200 0 25 50 75 100 125 150

Emitter Current IE(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)



Silicon PNP Epitaxial Planar Transistor ~ (Complement to type 2SC3851/A) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C) External Dimensions FM20 (TO220F)
Symbol| 2SA1488 | 2SA1488A | Unit Symbol Conditions 2SA1488 | 2SA1488A | Unit 101202 .
~ _ S
Vceo -60 -80 \ . 100max 100max UA N ®
Vceo | -60 -80 \% Vee= -60 -80 \Y . % %
VEBO -6 \Y IeBO VeB=-6V —100max UA ; al:f\ £3.3:02
Ic -4 A V(BR)CEO lc=-25mA —60min —80min \Y b EO i
Is -1 A hre Vce=-4V, Ic=-1A 40min =
Pc 25(Tc=25°C) w Vce(sat) | lc=—2A, 18=-0.2A —0.5max v . ‘ oF
£ .35:0.15
T] 150 c VeE=_12V, [E=0.2A 151p MHz 5 % o
Tstg | 5510 +150 oc  Coe Vee=—10V, f=1MHz 90typ pF -
25 —clrlosa 0458 202
m Typical Switching Characteristics (Common Emitter) 22102
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf l old[= I Weight : Approx 2.0g
V) (Q) (A) (mA) (mA) (1s) (1s) (1s) T & TypeNo.
-12 6 -2 -10 5 ~200 200 | 0.25typ | 0.75typ | 0.25typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
> ;_1 . —a (Vce=-4V)
| & I ooma | L —— 3 (A%
</ —] —50mA it \ [N
/ i ] = [ Vi
4 A ‘-40|"nA 5 \ 2 //
= — = 5
5_(0’ g —30mA | S 10 \ \ =
z — S \ 2
g g |\ \ 5
3-2 —20mA E \ \ 5 -2
5 2 [\ \ g
E 7 2 s\ 3
3 —10mA £~ \ ©
O _y / j— t AN =il
/ L S \ \ lc=-3A
18=—5mA 7 § \ oA ~—
E I {[F1a
o
% -1 -2 -3 -4 -5 -6 %01 05 0.1 05 -1 % 0.5 ~1.0 -1.5
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vse(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) . 0j.a—t Characteristics
(Vce=-4V) (Vce=-4V) %
500 200 T o 5 4
R T T 1] 125°C T &
£ i L RN A
< N ‘2100 —F— 25°C B N £ A
S Typ N S = -30°C N\ 8 _,/
£100 =] T = e L
£ 1
§ N § 50 AN\\Y 8 //
O mma: i N o \ £ //,_
o S0 —— 1% £ g
a o D q
g 7
= /
20 20 0.7
~0.01 —0.1 05 -1 —4 ~0.02 ~0.1 =i —4 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
60 -10 i 30
g \\ AN } Natural Cooling
™~ N Silicone Grease
50 / ™ =5 100ms 1 7 J/)'& = Heatsink: Aluminum
W \ N \0’7; 2 inmm
= ) AN «
ac / — N c
240 = < 0 g 20
> BRI : \ = <
o ™ E o\ ® “
%40 - AN £ NN 5 7,
g A N o N = 150x150x2 %
2 / s ] N g ‘%
= pd S [ without Heasink ) g 100xZ00> %,
B 20 ,/' 2 Natural Cooling c 10 2 &
=1 o =1
o © E [ soxs0x2
10 (A1 s }
-0.1 s 1
Sk Without Heatsink
: : —
0.005 0.01 005 0.1 05 1 3 3 5 10 50 100 0 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)
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Silicon PNP Epitaxial Planar Transistor ~ (Complement to type 2SC3856) Application : Audio and General Purpose

External Dimensions MT-100(TO3P)

B Absolute maximum ratings (Ta=25°C) ® Electrical Characteristics (Ta=25°C)
Symbol 2SA1492 Unit Symbol Conditions 2SA1492 Unit .
o 15.6:04 o & 1,820
Vcgo -180 v Iceo Vcs=-180V -100max | pA S e 198 F 2.0:01
Vceo -180 v lEBo Ves=-6V ~100max | pA J‘ — 1 .
Veso -6 v V(ericeo lc=-50mA ~180min v IR AN
Ic _15 A hre VeE=—4V, Ic=—3A 50min(] £ Ezj \23.2:02
IB -4 A VcE(sat) lc=-5A, Is=-0.5A —2.0max Vv | i
T
Pc 130(Tc=25°C) w fr Vce=-12V, [e=0.5A 20typ MHz J % ‘ i w 2 [
Tj 150 °C Cos Vee=-10V, f=1MHz 500typ pF 8 & 3
Tstg -55 t0 +150 iC Thre Rank  O(50t0100), P(7010140), Y(90t0 180) frosgz 0658
m Typical Switching Characteristics (Common Emitter) . B ¢ £ S =
Vce RL Ic VBB1 VBB2 IB1 B2 ton tstg tf m Weight : Approx 6.0g
W) @ (A) W) () Q) (A) (1s) (1s) (1s) a. Type No.
-40 4 -10 -10 5 -1 1 0.6typ | 09typ | 0.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
< (Vce=-4V)
-15 y 2-3 -15
/‘r‘ o8k ‘ B I /[ /
S0l g | [/
/ A1l /4
= 0.2h—] £ \ < S
310 // — /“/ % -2 é—w 7 /
= S £
s 7 ] \ g //
3 I/ —] E \ 5 /
2 ! : DEEE
E -5 / —50mA - g -1 E -5 5,17 =l e
B i — & \ slalls
/ 5 N of 8118
/ 1s=—20mA 5 N lc=—10A I e §
g N —5A !
0 @ | | 0 y
0 =i =2 -3 -4 0 -0.5 -1.0 -1.5 -2.0 0 -1 -2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=—4V) (Vee=—av) 3
300 200 i 5G o 3
T ©
e i 25°C 3 Ly
-z Typ \\\ 'E 100 it g . Pl
.5100 L = 30°C g
2 L= ] &
c \ c B 0.5 A
§ 50 N \! § 50 A E LA i
= >
8 8 i
§
10 20 "o
-0.02 -0.1 -0.5 -1 -5 -10 -15 -0.02 -0.1 =05 =i -5 -10 -15 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=-12V)
30 —40 ‘ ‘ ‘ 130
5
76|
[ N - AN
— LA ~N NI % \\
= » \ -10 O NCEXC 2100 4
3 / Typ z J < NG
= 7 A < N o 2
E20 / 1 s -5 Oa \ s \%.
g / T~ z \ s N
] /A N g AN \ 2 60@
= 1% N 5 N - S,
E 9 :/ i - N \\ g N\
= B -1 —\ g 50
S 10| = H AWRY N\
s 7 S _o.5—] X, g N\
o Y © =21 without Heatsink A\ E
|| Natural Cooling A\Y P \\
N\ : N
— Without Heatsink
0 1 3.5 L
0.02 0.1 1 10 -0 -3 -10 -100 -200 00 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Ambient Temperature Ta("C)

Emitter Current Ig(A)



Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SC3857) Application : Audio and General Purpose
m Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol 2SA1493 Unit Symbol Conditions 2SA1493 Unit 6o
36.4:03 .00
Vceo -200 \% IcBo Vce=-200V —~100max LA Saaeor " =
Vceo -200 \% IEBO VeB=-6V —100max HA 2:93.2:04 = M ' ‘
VEBO -6 \Y; V(BR)CEO lc=-50mA —200min Vv - [
Ic -15 A hre Vce=-4V, Ic=-5A 50minC] 3 a1 ol el
I 5 A Vce(sat) Ic=—10A, ls=-1A — 3.0max v 8 b
BE 150(Tc=25°C) w fr Vce=-12V, Ie=0.5A 20typ MHz o } ‘ H B r—
Tj 150 °C Cos Ve=-10V, f=1MHz 400typ pF 5\ 5 3
— N/ 02 0.65%9%
Tstg —55 to +150 °C Chre Rank  O(501t0100), P(70t0 140), Y(901t0 180) 10538
5.45:01, 5.45:01 3.0%7
m Typical Switching Characteristics (Common Emitter) c
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 18.4g
(V) Q) (A) (V) (V) (mA) (mA) (ps) (us) (us) a. Type No.
-60 12 -5 -10 5 -500 500 0.3typ | 0.9typ | 0.2typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
a5 S 5 s (Vce=-4V)
Ay e W \ 77
A I \ /4
— g \
= ,/ —200mA ] % \ :_(5
S -10 > - = -10
: HAA s~ :
u:’ ’/ —100mA g \ 3
3 U —T 2 5
g //// |5=—50mA | g \ 5
% =5 — — E 1 \\ 5 =
o _ L1
/ E L ~_| lc=-15A
s N —10A
g “5A
% = =2 = 4 % o1 = 3 4 % s
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=—4V) (Vee=—4v) £
300 200 - o 2
125°C <
— . T = I
i J i 25°C \\ 2 a e
- Typ N <100 A — N g
S100 © —30.C N 2
2 2 gos T
S 50 \ g 3 T
5 NN\ 5 50 \ E 1
: : NP
8
10 20 =01
-0.02 -0.1 -0.5 -1 -5 -10 -15 -0.02 -0.1 -0.5 -1 -5 -10 -15 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
30 50 I 17T cel
s | ]
Pa AN N Foms _
/| Typ N s ‘\ < 2
- yARPZ i IR 5
N / __-10 =0 NN o120 4
= )% 2 e : .
220 7 3 AN ] %
E g . z "
3 1 N 5 \\ g \%@4
] = \ 5 80 N &
g il 8 @ \“//')
= LA | LA N 1 S N O WA ' H 2 *
- g 5 -1 = S
z 10/ 8 W e
o r =  —
< A S 05— YRR £
B © —0.5[— without Heatsink A\NR\ £ 40
Natural Cooling A\\N H \
\ s N
. o ‘ ‘ ‘ ‘ ‘ H \ Withm‘n Heats;nk \
0.02 0.1 1 10 B -10 -100 -300 00 25 50 75 100 125 150

Emitter Current Ie(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor  (Complement to type 25C3858) Application : Audio and General Purpose
m Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol 2SA1494 Unit Symbol Conditions 2SA1494 Unit
Vcso -200 \Y Iceo Vce=-200V —100max LA 36.4:02 6:0:
Vceo -200 \% IeBO VeB=-6V —~100max HA 2-53.2501 2asnt 0 21 ‘
Veeo 6 v V(ERICEO lc=-50mA —~200min v ‘ o
le -17 A hre Vee=—4V, Ic=-8A 50min[J g L DL
I 5 A Vee(sat) Ic=—10A, ls=—1A —2.5max % B b N
Pc 200(Tc=25°C) w fr Vee=-12V, le=1A 20typ MHz IS W—
Tj 150 °C Cos Ves=-10V, f=1MHz 500typ pF E é ‘ ‘ 32
| S
Tstg 55 10 +150 §C Chre Rank  Y(50t0100), P(70t0140), G(90t0 180) S L0597 06531
® Typical Switching Characteristics (Common Emitter) S.4501 S.4501 05
C
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf ; Weight : Approx 18.4g
“m | @ | ® | m | W @A | @& | @ | w | e = o rypeno,
-40 4 -10 -10 5 -1 1 0.6typ 0.9typ 0.2typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
17 3 17 (Vce=-4V)
R4y \ S /1
-15 } /WF‘“P E \ -15 /// pd
7 aot—] 8 \ _
_ / ‘ © | \ <
< 1 g LI 2
2 _200mA— S - £
ez =l e
= i) (6]
3 I/ 4 L _m‘omAa 8 \ \ S
s HL
E I/ — | l 5 5
E =5 // 50mA g \ lc=—15A © =5
| £ \ T
/ | w N ——
15=—20mA g N ~10A
| E N —5A
0 \ 8 o 0
0 -1 -2 -3 -4 0 -1 -2 -3 0 -2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hee—Ilc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=-4V) (Vce=-4V) g
300 200 T T o 2
1 1 ! 125°C “R’
¢ e ™ ¢ 25°C \\\ Cg .
— 100 T T s
5100 = _30°C § H
8 o ¢ L £os
$ 50 & L4
g ™~ g \Q g 50 g |+
(9] N () 2 L
9 NY o = |
a a 5 A
g
10 20 = 0.1
-0.02 —0.1 —0.5 -1 5 -10 -17 ~0.02 —0.1 05 -1 5 -10 -17 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=—12V)
30 -50 T I T 200
< "3‘» | \
7 il N ONNG ‘10m574 =
A NN S
3 A e N i .
320 / // //— Il % o(\?,\v N N E %/Oﬁv
5 AT < é -5 \\ % 120 ’%6
S 7 E \ a %
o A [3) - J\/
o { l/ o 13 o‘F
b 9% g _ 2 80
E 10 // § —) \\\\\\\ o
3 8 — N &
oV, © 0.5 without Heatsink(] A\ £
Natural Cooling \ 'g 40
=
‘ ‘ ‘ ‘ ‘ ‘ ‘ Without Heatsink
0 -0.1 ° t t
0.02 0.1 1 10 -2 -10 -100 -300 0 25 50 75 100 125 150

Emitter Current 1E(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)



Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SC4064)

Application : DC Motor Driver, Chopper Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) = Electrical Characteristics (Ta=25°C) External Dimensions  FM20 (TO220F)
Symbol 2SA1567 Unit Symbol Conditions 2SA1567 Unit 010 s 42202
Vceo -50 v IcBo Vee=-50V —100max UA g 28 08
VceEo -50 V IEBO VEB=-6V —100max HA g \\G} 1
VEBO -6 v V(BR)CEO lc=-25mA ~50min \Y 3l =
< 23.3:02
Ic -12 A hre Vee=-1V, lc=-6A 50min ZEA .
I8 -3 A Vee(sat) Ic=—6A, 18=-0.3A —0.35max \ D I
Pc 35(Tc=25°C) W fr Vce=-12V, [e=0.5A 40typ MHz a9
Tj 150 °C Cos Vee=-10V, f=1MHz 330typ pF 5 |l|_1.35:015
Tstg 5510 +150 o = il 1.35:015
2'54»_2‘5%85'“ 0.45%87| |2.4:02
m Typical Switching Characteristics (Common Emitter) 2.2:00
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf l = A; = l Weight : Approx 2.0g
W) Q) (A) V) ) (mA) (mA) (1s) (1s) (1s) - a. Type No.
-24 4 -6 -10 5 -120 120 0.4typ 0.4typ 0.2typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
-12 — - -1 =) (e c2sY)
ez maunnn
- — 8
_10%//7$ A —100mA s g /
I ey @
== . /11
< G 5
5 -8 / soma] Efle = = -8 /
z — 1 ° u 2
g = [ 8 \ LA 3 /
5 ¢ —40mA | ] \ © \'P = -6
O © > ) ) /
5 — ‘ 2 , N > S &
ERI 4 | N A \ g 0
24 20mA-| = 05 S -4 g
8 — ] & g
© — l N N[ ] ,O\
—10mA 2 ¥
-2 : 8 \ =2 ~
-5mA 5 \\~. /
o L
0 0 0
0 -1 -2 -3 -4 -5 -6 -2 -10 -100 -1000 -3000 0 -02 -0.4 -06 -0.8 -1.0 -1.2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=—1V) (Vee=-1v) 3
500 500 S 4
i =H 125°C %= A
3 Typ‘ o 25°C THIT 2 A1
u w © A
= L - N < T \\ g
£ N £ _30°C ] \ N % B |1
2 \\ 2 T \\ & LT
[ - = NN 5 ™ N | ~
£100 2100 g 1
=3 = [
(6] (6] =
o o \ '.;
e s0 2 50 2l0.5
5 P
30 30 o3
-0.02 —0.1 =i ~10 -0.02 -0.1 -1 -10 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
50 -30 ‘ 35
2! Natural Cooling
s 30 Silicone Grease
-10 o S \ Heatsink: Aluminum
- Typ 305, N2 = inmm
B 40 _5 s o \
1 = 0
: ¥ < < N 5
& A N ] 2 2.
5 = \ £ s
c s \ 8 2° s,
s 1A 5 4 N e \%4
s o X, o
= ’/ 5 s \\\\ S § 150x150x2 N %,%
© 2 Without Heatsink! \X c 100x100x2 g
= o | Natural Cooling S 10
3 20 o e | \
B 50x50x2 \\ N
g ;
-0.1 A
Without Heatsink \\
0 -0.05 g \\l
0.05 0.1 1 12 -3 -5 -10 -50  -100 0 25 50 75 100 125 150

Emitter Current I(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)



Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SC4065)

Equivalent
curcuit

Application : DC Motor Driver, Chopper Regulator and General Purpose

H Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM20 (TO220F)
Symbol 2SA1568 Unit Symbol Conditions 2SA1568 Unit 101 .2
.110.2 i} -410
Vceo -60 V IcBo Vce=-60V ~100max LA = 28 02
Vceo -60 \ IeBO Ves=—-6V —60max mA s @\é @7 -1
Veso -6 v V(BRICEO lc=—25mA —~60min v gl = §<
© 3.310:
Ic 12 A hre Vee=-1V, lc=—6A 50min e s
b g
Is -3 A Vee(sat) lc=-6A, 18=-0.3A -0.35max | V o & |
Pc 35(Tc=25°C) W VreCc leco=-10A —2.5max \% o ‘r
Tj 150 c fr Vee=—-12V, [e=0.5A 40yp | MHz g ‘% Do
Tstg -55 to +150 °c Cos Vce=-10V, f=1MHz 330typ pF a “ 135015
) I L . 254~ 2,5(3:'85}%2 04583 124002
m Typical Switching Characteristics (Common Emitter) 22102
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf I - :L - I Weight : Approx 2.0g
() Q) A V) (mA) (mA) (us) (us) (1s) 3 a. Type No.
24 4 -6 -10 5 -120 120 O.4typ | O.4typ | 0.2typ BCSE b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
= (Vce=-1V)
-12 2-1.4 -12
R I 1] ¢ /]
- | ‘ 8
_10— S o >10$mA, s " /
4 [ ——+ @ =
¢/ — g i\ - /
/4 220 A E A
b —60mA < \ 3 o /
s — = S E
ERS I — | | AO‘ A z \\‘3 v C 6
o - © \ s Y
/4 ! i LG F /
B . ‘ £ 05 > N 3, /
2 - —20mA E ,‘; \ N N o -
— g N
™ s \ N
2 —10mA_| s N N >
A 3 N T
o —
% 1 2 3 7 5 6 v ©
= E = = E E -7 -10 ~100 -1000  -3000 0 -02 -04 -06 -08 -10 -1.2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=—1V) (Vee=-1v) £
300 R ‘ ~ 800 125°c | JHH—TH] g ¢
i Typ N  ty = d
A I N 1 2s:c T 5 v
ElDO e L1 NN ElOO 1 LT _30°c NN ‘; LA
i= c c
IS N = A\ ]
5 A g A A T
£ A £ A /// E =
O 10 g O 10 2
9 8 o5
g 05—~
§
2 2 =03
~0.02 —0.1 =i ~10 ~0.02 —0.1 =i ~10 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
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Silicon PNP Epitaxial Planar Transistor (Complement to type 25C4381/4382)

Application : TV Vertical Output, Audio Output Driver and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM20 (TO220F)
2SA1668 | Unit Symbol Conditions 2SA1667 | 2SA1668 | Unit a2
10402 1.2:00
& 8| cos
—200 v . ~10max | -10max | pA E 22
-200 Vv Vee= -150 -200 \% 3 \\$
% leso VeB=-6V —10max LA 8 " -
_ ] A = al [ ] ]
A V(BR)CEO lc=—-25mA —150min —200min \ b o
A hre Vee=-10V, Ic=-0.7A 60min oS -
25(Tc=25°C) w Vee(sat) | 1c=-0.7A, I=—0.07A ~1.0max v 34
°C fr Vce=-12V, |[e=0.2A 20typ MHz 5 ‘ | _1.35:015
5510 +150 oC Cos Ves=-10V, f=1MHz 60typ pF N 11—
4 0.8597 +02]
m Typical Switching Characteristics (Common Emitter) 2541--1~-2.54 A0 L] [
2.2:02
Ic VBB1 VBB2 IB1 Is2 ton tstg tf Eﬁ = Weight : Approx 2.0g
(A V) (mA) (mA) (1s) (1s) (1s) L] a. Type No.
] ~10 5 ~100 100 0.4typ | 15typ | 0.5typ BCE b. Lot No.
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: Audio and General Purpose

External Dimensions FM100(TO3PF)

| Typical Switching Characteristics (Common Emitter)

Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SC4388) Application
® Absolute maximum ratings (Ta=25°C) H Electrical Characteristics (Ta=25°C)
Symbol 2SA1673 Symbol Conditions 2SA1673 Unit
Vceo -180 IcBO Ves=-180V —10max HA
Vceo -180 IEBO VEB=-6V —10max UA
VEBO -6 V(BR)CEO lc=-50mA —180min \%

Ic -15 hre Vce=-4V, Ic=-3A 50min0]

IB -4 Vce(sat) Ilc=-5A, Ie=-0.5A —2.0max V
Pc 85(Tc=25°C) fr VcE=-12V, [e=0.5A 20typ MHz
Tj 150 Cos Vce=-10V, f=1MHz 500typ pF
Tsg -55 10 +150 Chee Rank  O(50t0100), P(70t0140), Y(90t0 180)

0.8+0.2
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23.0:03

16.2
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v | @ | ® “w | ™ ®w | | | a. Type No.
-40 4 -10 -10 5 -1 1 0.6typ 0.9typ | 0.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
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/ 18=—20mA 2 N lc=—10A Sl ]s
2 N —5A '
o
0 ° 0 L] 0
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hre—Ic Characteristics (Typical) hre—Ilc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=—4V) (Vee=—4v) =
300 200 ma TeC g 9
| N 5
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fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
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Silicon PNP Epitaxial Planar Transistor ~ (Complement to type 25C4466) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 2SA1693 Unit Symbol Conditions 25A1693 Unit
Vceo -80 v Iceo Vce=-80V “10max | pA g 155',6;‘“‘ E e
Vceo -80 vV leBO VeB=—6V —10max LA J‘ ‘\ — t
D |
VEBO -6 Vv V(BR)CEO lc=-50mA —~80min \Y o 1 SN
o 2
Ic -6 A hre Vce=-4V, Ic=—2A 50min[] g ¥ |al ] Nezzm
b
IB -3 A VcE(sat) lc=-2A, Is=-0.2A —1.5max Vv ‘ ‘
T
Pc 60(Tc=25°C) W fr Vee=-12V, Ie=0.5A 20p | MHz Fat M ,
T 150 oc Cos Vee=-10V, f=1MHz 150typ PF g : I
— 5
Tstg -55 to +150 °C Chre Rank O(50t0100), P(70t0140), Y(90t0180) |l 10582 0.65'82
m Typical Switching Characteristics (Common Emitter) BB S0 L4
Vcc RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
) Q) (A) V) ) A (A) (1s) (1s) (1s) a. Type No.
-30 10 -3 -10 5 -0.3 0.3 0.18typ | 1.10typ | 0.21typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
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hee—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=—4V) (Vee=—-4v) £
Tl s
" e m 125°C = /1
Ju z SuRl g )
< Typ N < 25°C ™~ S 1
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2100 =100 -30°C N 4 LT
c = N\ x LT
o o ™ B 1
g N g \ £ 1
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Z
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SC4467)

Application

: Audio and General Purpose

u Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol 2SA1694 Unit Symbol Conditions 25A1694 Unit
VcBo -120 \Y Iceo Vep=-120V ~10max LA ] ‘ﬁfé“‘ ‘ 3 5 2.0:01
Vceo -120 \Y IEBO VeB=-6V —10max LA J‘ ‘\ —
D |
VeBo -6 \% V(BR)CEO lc=-50mA ~120min \% I AN
&l o
Ic -8 A hre VeE=-4V, lc=-3A 50min(] g < [al] ] \eszw:
b
Is -3 A VCE(sat) lc=-3A, 1s=-0.3A ~1.5max Vv ‘ ‘
Pc 80(Tc=25°C) W fr Vee=-12V, [e=0.5A 20p | MHz . TET,
Tj 150 °C Cos Vee=-10V, f=1MHz 300typ pF - 5
g <
Tstg -55t0 +150 °c Chre Rank  O(50t0100), P(70t0140), Y(9010 180) L rosgz 0657
m Typical Switching Characteristics (Common Emitter) Bt 5 ¢ & Suasel =
Vee RL Ic VeB1 VeB2 IB1 IB2 ton tstg tf m Weight : Approx 6.0g
W) @ (A) V) V) (A) (A) (us) (1s) (us) a. Type No.
-40 10 -4 -10 5 0.4 0.4 0.14typ | 1.40typ | 0.21typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
8 3 8 (Vce=-4V)
- T T - —
\y » > S
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Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=-4V) (Vee=-4v) £
200 1] 300 ‘ © g
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g Typ \\\ g Eas 2 pili
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fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SC4468)

Application

: Audio and General Purpose

u Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol 2SA1695 Unit Symbol Conditions 2SA1695 Unit
Vceo -140 \% IcBo Vce=-140V —10max HA 3 “%" 2 é 22 20101
Vceo -140 Y IeBO VeB=—6V —10max HA J‘ ‘\ — t
D |
VEBO -6 \% V(BR)CEO lc=-50mA —140min \Y o 1 SN
Ic -10 A hee Vce=-4V, lc=-3A 50minC] g ¥ [al ] Nes2wm
b
I -4 A VCE(sat) lc=-5A, I8=-0.5A -0.5max \Y ‘ ‘
Pc 100(Tc=25°C) w fr Vee=-12V, [e=0.5A 20typ | MHz | n,
Tj 150 °c Cos Vce=-10V, f=1MHz 400typ pF § % s
Tstg —-55 to +150 °C Chre Rank 6(50to 100), P(70t0140), Y(90t0180) N 10582 06592
m Typical Switching Characteristics (Common Emitter) 5.45:01 1254501 14
B C E
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf i Weight : Approx 6.0g
“m @ | ® | w | ™M | @™ | @& | w | w | fe-del  1ype o,
-60 12 -5 -10 5 -0.5 0.5 0.17typ | 1.86typ | 0.27typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Ile Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
10 3 10 (Vee=—4V)
_ . - ' - _
‘o/o‘gﬁ«\ /7’00«\“%“\% ?5 \ / 4
p B g
L S i . /!
% / ,/10“% ) f_‘% /
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3 A —25mA-] g\ © °
° W~ ‘ £ 2
/74 1 Y \ -2 S
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0 ‘ 3 0 ‘ 0
0 -1 -2 -3 =4 0 -0.5 -1.0 =5 -2.0 0 -1 -1.5
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=-4V) (Vce=-4V) E
200 200 T \ S 3
125°C ¥ /1
o ™ o S fl
i Typ il N £ 25°C \\ g A
£100 T N = s
© ©100 T T 0
© O o -30°C &
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3 3 \\\ £ Fal
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g
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Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=—12V)
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Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SC4511) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) = Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 2SA1725 Unit Symbol Conditions 2SA1725 Unit X
1202 o~ 4.2:02
Vceo 80 v Iceo Vce=-80V —10max | pA 0400 3 73] 0
< |
Vceo -80 \ leBo Ves=-6V —10max HA o \Q}
VEBO -6 V V(BR)CEO lc=-25mA —80min \% g ; N
Ic -6 A hre Vce=-4V, Ic=—2A 50min(] E al | ]|
Is 3 A Vce(sat) Ic=—2A, 18=-0.2A —~0.5max v *L 3
Be 30(Tc=25°C) W fr Vce=-12V, [e=0.5A 20typ MHz o |
Tj 150 °c Cos Vce=-10V, f=1MHz 150typ pF £ H oo
Tstg -55 t0 +150 °C [hee Rank O(50t0100), P(70t0140), Y(90t0 180) | 1
U 0.85%7 0.45%97
. o . . 2.54|~—|~-|2.54 5011 {24102
m Typical Switching Characteristics (Common Emitter) 2.2
Vce RL Ic VBB1 VBB2 IB1 I2 ton tstg tf = In Weight : Approx 2.0g
v @ | ®w | » v ®w & | w | @ | w L] & 7ype N,
-30 10 -3 -10 5 -0.3 0.3 0.18typ | 1.10typ | 0.21typ BCE b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
6 S 3 G (VcE=-4V)
YRS i B
! '&4’3 el _100mA—] o /
¢ s
-5 74 —80mA—]
/,/ % < /
3 //' sLmA* S - = - //
= /] — 5 £ //
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g {/ ! b N g
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=i o —4A
8 P _
00 =1 -2 -3 -4 DD -0.5 -1.0 -1.5 00 -0.5 -1.5
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=-4V) (Vce=—4V) B
300 300 ‘ ‘ ‘ 25
w i w 125°C f /
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fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
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Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SC4512) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-25(T0O220)

Symbol 2SA1726 Unit Symbol Conditions 2SA1726 Unit s

10.2:02 o 1,820
Vceo -80 \Y Iceo Vce=-80V —10max UA S \ 2.0:01
Vceo -80 Vv leBo VeB=-6V —10max HA \\ %_,
VEBO -6 Vv V(BR)CEO lc=—25mA —80min Vv E, ]
Ic 4 A hee Vee=—4V, lc=—2A 50min] g gl [a [ \eatmee
I8 -3 A Vce(sat) lc=—2A, Is=-0.2A ~0.5max v ” |
Pc 50(Tc=25°C) W fr Vee=-12V, l[e=0.5A 20typ MHz o 4 t
Tj 150 oc Cos Vee=-10V, f=1MHz 150typ pF § 5
Tstg -55 to +150 “c [hee Rank O(50t0100), P(70t0140), Y(90t0 180)

m Typical Switching Characteristics (Common Emitter) 25 i 14
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf [ Weight : Approx 2.6
W) (©) (A) W) () *) *) (ps) (us) (us) a. Type No.

-30 10 -3 -10 5 -0.3 0.3 0.18typ | 1.10typ | 0.21typ ‘ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Ils Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
@ 3 R (Vee=-4V)
- P _ =
!,&4’“ Zd _100mA—] %
4 —80mA—] o
/,/ —t = < /,
SV 1 E = //
2 //' —50mA 5 £
b= + > -
N/ — R :
5 2 \ o
o —30mA | s =
/4 ‘
o // -20mA » N[ 2
=1/ £ IS °
I6=—10mA ™| £ N~ lc=—6A
é —4A
g \ | -2a \
0 g o \ | o
0 -1 -2 -3 -4 0 —0.5 -1.0 -1.5 0 -1.5
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vce=—-4V) (Vce=-4V) g
300 300 ‘ ‘ ‘ o s
m T m 125°C o b
= = T 3 A
< Typ \\ E 25°C \\ § A1
fomt T~ t el | i
2100 2100 —30°C N g | L]
g N g i N £ 1]
3 [ 3 g 1
=
Q s0 8 s0 \\ g
va
£
%02 —0.1 0.5 -1 5-6 Y00z —0.1 05 -1 56 Ot 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vee=—12V)
30 -20 50
] \\\ -10 ‘
T 100m 5 =
_ P4 //ﬂl\\ \ -5 —_— 2 40
5 A / \ Y 2,
s L z ) = %
F20 v —/ TS < ° N 5 Y
g / A \\ = 2 30 2
2 A N 5 N 2 %
3 A 5 -1 NS a o
£ 7 N 2 N g <
b /] S o5 \ z 20
510 2 &
< s g
© Without Heatsink[] E
Natural Cooling 5 10
-0.1 e et = L
i i i i i Without Heatsink
0 _0.05 - (2) t f
0.02  0.05 0.1 05 1 56 23 5 ~10 50  -100 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor Application : Chopper Regulator, Switch and General Purpose

® Absolute maximum ratings  (Ta=25°C)  Electrical Characteristics (Ta=25°C)  External Dimensions FM100(TO3PF)
Symbol 2SA1746 Unit Symbol Conditions 2SA1746 Unit .
Vceo -70 Y Iceo Vce=-70V —10max LA S
Vceo -50 \Y IEBO VeB=-6V —10max UA il (@~ & $(
VEBO -6 \Y V(BR)CEO lc=—25mA —50min \% 3 m
Ic —12(Pulse—20) A hre Vce=-1V, lc=-5A 50min g a7
e -4 A Vce(sat) lc=-5A, l8=—80mA -0.5max v b 3
Pc 60(Tc=25°C) W VBE(sat) Ic=-5A, I8=-80mA —1.2max \% i 3
T 150 c fr Vee=-12V, [e=1A 25p MHz o ‘ 175
Tstg -55 to +150 “C Cos Vee=-10V, f=1MHz 400typ pF - 2'15’“
o 1.05%
. N . . . 5.45:0.1 5.45:0.1 0.65'9% 3.35
m Typical Switching Characteristics (Common Emitter) 15 as 15
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.59
) @) (A) () () (mA) (mA) (1s) (1s) (1s) a. Type No.
-20 4 -5 -10 5 -80 80 05typ | 0.6typ | 0.3typ 8 ¢ e  b.LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
12 ~_15 a9 (Vee=-1V)
= -12mA —‘1_09__A_ %— a /
"] o
-10 " > -10 / /
_ - <
£ 8
% -8 pal g-1.0 = -8
= —50mA - s
3 S e
= anll g o & s/ /
3 -6 E 5 O o §f S
= —30mA © 5 of | & Q
S — 0 o & 5
E -4 T g’—o.s S -4 US*QU eé;
3 £ eflof 1S
o & e=-10ATTT] /) a8
= 18=—10mA g oA _2 ‘/%
e A H— /
° LU -1AL T
(8 T
0 0 o 4
0 -1 -2 -3 -4 -5 -6 -3 -10 -100 -1000 0 -0.5 -1.0 -1.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vce=-1V) (Vce=-1V) E
500 500 ‘ ‘ O 4
" T w 125°C =]
< N = N ~ g A1
= wall ™ & 25° N § g Tl
b ~ N b L ~ N[ & 2 il
g \\\ N & —=0 ¢ - \\\ N E
= = \ =
5 ™ 5 ~ ™ I3 a
9100 T Nd %100 ~NUN 2o
8] (8] =
[a} a N 2
g
=
50 50 0.2
-0.03 -0.1 -0.5 -1 -5 -10 -0.03 -0.1 -0.5 -1 -5 -10 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=—12V)
40 -30 60
1
RANZ
= o N2 =
T 30 =20 N o \
\E: Typ \ i:/ ‘\ é 40
> //’ ™~ \ = .g
3 A1 ™ Z \ &
g_ 20 Il Q a o
- 1 =
& LT \\\ \ S %
5 L N H < 20
3 10 8 -1 E
[ without Heatsink[ %
[ Natural Cooling =
[ | Without Heatsink
3.5
0 Lo L TTTTT] s —
0.1 1 10 -3 -10 -50 -100 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor ~ (Complement to type 2SC4883/A) Application : Audio Output Driver and TV Velocity-modulation

® Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C) . .
g External Dimensions FM20(TO220F)
Symbol| 2SA1859 | 2SA1859A | Unit Symbol Conditions 2SA1859 | 2SA1859A | Unit
10.1:02 o
Veso | -150 -180 \Y | _10max HA 2
CBO
Vceo | -150 -180 v Ves= _150 ‘ _180 v o ~NO
ol % \
VeBo -6 \ IEBO Ves=-6V —10max HA 3 a3
Ic -2 A Verceo lc=-10mA ~150min | -180min | V TR
Is -1 A hre Vee=-10V, Ic=-0.7A 60 to 240 o |2
Pc 20(Tc=25°C) w Vce(sat) | Ic=-0.7A, Ie=—70mA —1.0max v g
Tj 150 °C fr Vee=-12V, IE=0.7A 60typ MHz £ m [ 1350
Tstg | -55t0 +150 °C_ Cos Vee=-10V, f=1MHz 30yp pF N 1
0 085792 +02]
) . - ) 254|254 04504 [2.4100
m Typical Switching Characteristics (Common Emitter) 22202
Vee RL Ic VBB1 VBB2 IB1 Ie2 ton tstg tf H Weight : Approx 6.5g
V) @ | ® V) v | o | o | @) | @) | ) == ] a ype no.
-20 20 -1 -10 5 -100 100 05typ | 1.0typ | 0.5typ BC¢E  b.LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
2 7] 4 I S -3 -2 {Mee==)
74574 M 0 R 11 A A ]
P 7 1 5]
VS AB= \ \ 1]
< / ,/ —_10mA__| % \ | % / I I
) > o .
- — : \ \\ / |
@ T 5
. jd 5 \ \ E I
(o] © o
- / o \ 5 2 l =
g / I5=-5mA -| 5 \ 2 & g £
2 | £ 3 g/ ;i’/ =
E & & 3 3
/ : AR/AN A
S \ le=-24a g Iy 5
3 NEEAINENR = [
B 0.5
0 0 I T 0 / / ‘
() -2 -4 -6 -8 -10 -2 -5 -10 -50 -100 -500-1000 0 -0.5 -1
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
= VcE=—4V =
300 (=) 300 I I e ) B
125°C e y
w Tt w Tt g 5
E = e — i > A
§ Typ g — 1] s d
AN N 2
5 \ g é //”
100 £100 _30°C i = |
(@] © e —\ E, //
g : Ay
3
50 8
50 s 1
-0.01 -0.1 -0.5 -1 -2 -0.01 -0.1 -0.5 -1 -2 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
100 -5 1T 20
AV
S\ -
80 TN %) %\ %
= N =il L SR o 42,
T Ty = %\ - %
>3 M LT TN \ < N\ o 2
E U 2 _05 T %,
> 60 p = =3 S
2 V| | — N \\ 2 ] ’e
) /A ™\ = \ 0 ®
E Sy ey S o 10 o
g / A \ 2 g <
L 40 8 g
s | S g-o1 N g
e / A 3 [—— Without Heatsink[} \‘\\ E
3 / © =05 \atral Cooling \ E \
2007 L 11.25A1859 g \
2.2SA1859A =
‘ ‘ ‘ ‘ ‘ ‘ ‘ [ Without Heatsink
1 2 2 .
0 -0.01 0 | T
0.01 0.05 0.1 0.5 1 -1 -5 -10 -50 -100 -200 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SC4886)

Application

: Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions  FM100(TO3PF)
Symbol 2SA1860 Unit Symbol Conditions 2SA1860 Unit ewe 2
Vcso 150 v Iceo Ves=-150V ~100max | WA S
Vceo _150 v leso Ves=-5V ~100max | WA 4 e o 13|
Veso -5 v V(BR)CEO lc=—25mA —150min v gl 58
Ic -14 A hre Vce=—-4V, lc=-5A 50minC] g i N23.3:02
Is -3 A VCE(sat) lc=-5A, Is=-500mA —2.0max \Y; b @
Pc 80(Tc=25°C) W fr Vce=-12V, I[E=2A 50typ MHz o
Tj 150 °C Cos Vee=-10V, f=1MHz 400typ pF o ‘ Il 175
— < 215
Tstg —55 10 +150 °C Chre Rank O(50t0100), P(70t0140), Y(90t0 180) L0557
m Typical Switching Characteristics (Common Emitter) S5 SA50: OBS a3
15 44 15 .
Vce R Ic VBB1 VBB2 IB1 1B2 ton tstg tf i il g Weight : Approx 6.5g
V) Q) (A) V) (mA) (mA) (1s) (us) (1s) C\™]1T) a. Type No.
-60 12 -5 -10 5 -500 500 | 0.25typ | 0.85typ | 0.2typ 5 c e b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
14 3 14 (Vee=—4V)
N 3 TS = -
SO e < \ /
» /200‘“A e \
/ ‘ 8 N /]
y/ _150mA ® < /
<-10 — o T -10
g y — | 1 =z -2 =
= // ~100mA 2 2
5 | 2 3
- s
- © [
o a %] = _
% -5 I / —5‘OmA E 1 \\ \\ 8 5
g
w
/ 15=—20mA § N ‘—S)L
I/ 8 m
0 3 [ | .
0 -1 -2 -3 -4 0 -0.2 -0.4 -0.6 -0.8 -1.0 0 =2
Collector-Emitter Voltage Vce(V) Base Current Ig(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
- . 3
200 (Vce=-4V) 200 (Vce=-4V) na 2
7] T - ]
N " 125 )
: N ¢ il N[ | 2
£100 1y 5100 25°C ﬁ ! =
° M — 1] N ¢ ;
S 5 _30° \| Tos 1
g 0 g -l - N ] —
3 — N 8 N 2 A
Ny Z
g N g%
&
20 30 T 01
-0.02 -0.1 -0.5 -1 -5 -10-14 -0.02 -0.1 -0.5 -1 -5 -10 -14 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=—12V)
80 -40 T 80
\ ‘7/‘51
S —
Y " \ *3@} 5 N
F6o 7 % N Y N 4,
E // 1 N z 2 N\ /”/,‘0
c A ° i %
c'3;40 // 5 N \ "oﬁ 40 \@%
° / | —TTN © 4 A\ 5 2,
I / js N SN =====ss0 =N = s N
% ’/ // § -0.5 ‘\ 8
3 /] /1 s A\ E
0 20 V4" o Without Heatsink! \ £ 20
///’ Lt I~ Natural Cooling % \
A0 g \
— -0.1 T . :
=" Without Heatsink
0 -0.05 } } } } } } } 3'3 | ;
0.02 0.1 1 10 -2 -5 -10 -50 -100 -200 0 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)



Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SC5099) Application : Audio and General Purpose

m Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SA1907 Unit Symbol Conditions 2SA1907 Unit 550 3 5500
Vceo -80 v Iceo Vce=-80V -10max | pA s 502
Vceo -80 v leso VeB=—-6V ~10max | pA ISR RE
VEBO -6 \% V(BR)CEO lc=—50mA —-80min Vv gl 7
(=}
= = i < [\g3.3:02
Ic -6 A hre Vce=—4V, lc=-2A 50min[] & a7
I8 -3 A VcEe(sat) lc=-12A, Is=-0.2A —0.5max \ b 2 ] ’_44
Pc 60(Tc=25°C) W fr Vce=-12V, Ie=0.5A 20typ MHz i a1 “
T 150 c Cos Vce=-10V, f=1MHz 150typ PF N H M iz 0s
Tstg 55 t0 +150 °c Chee Rank  O(50t0100), P(70t0140), Y(90t0 180) - 218
ol 1.05%
. o - i 5.45:01 5.45:01  065%87|| |335
m Typical Switching Characteristics (Common Emitter)
Vce R Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.59
V) Q) (A) (V) (V) (A) (A) (1s) (us) (us) a. Type No.
-30 10 -3 -10 5 -0.3 0.3 0.18typ | 1.10typ | 0.21typ B ¢ E b LotNo.
lc—Vce Characteristics (Typical Vce(sat)—le Characteristics (Typical lc—Vee Temperature Characteristics (Typical
yp yp! p yp!
© 3 - (Vee=—4V)
- SRS \ s
! &4’0 }Oo"rﬁi = 7
-5 74 _g0mA—] f’ /
4 —1 3 2
SRV 1 E, g, //
S y -50mA S =
= 1/ : s e
s [/ — | E \\ g
S -3 / ~30mAT]| s S
/v | ;
s, ~20mA e N 5 .,
S ¢ g \ N ©
38 /4 £
18=—10mA"| E I~ Ic=-6A
=i § —4A
AR \
5 | | %
% = = = = © o Tos D10 Tis % Tis
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vce=—4V) (Vee=-av) 3
300 300 ‘ ‘ ‘ 28
u — " 125°C f /|
E Typ \\ < 25°C --\\ g A a
R T A g L @ A
2100 2100 _30°C ~ - ’___——-'/
o N ) - =) 1
= N E N E 1
3 u 3 N £
8 50 8 so0 N §0_5
3
30 30 T3
~0.02 ~0.1 05 -1 5-6 -0.02 —0.1 0.5 -1 56 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
30 -20 60
7 ™
/ ; N -10 iz =
A 221 \ S ) N
= /1 1 ™ 2 5
/ N, 4,
z v N\ - S RN ‘: \’@
F20 i = < 20 NON S 40 %,
= AT b e = \f,;)_
s | N = N S Ze
& A A g 7 \6
s A A = 2 o,
g 3 N s \’%
£V g N {
210 8 A\ L N
< S -0.5—— N £ \
o (8} 1 Without Heatsink[F E
—+— Natural Cooling —t — =
@ AN
s
‘ ‘ Without Heatsink
3.5
0 -0.1 0 —
0.02 0.05 0.1 0.5 1 56 -5 -10 -50 -100 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SC5100)

Application

: Audio and General Purpose

External Dimensions FM100(TO3PF)

m Absolute maximum ratings (Ta=25°C) H Electrical Characteristics (Ta=25°C)
Symbol 2SA1908 Unit Symbol Conditions 2SA1908 Unit 156100 S 55002
Vceo -120 v Iceo Vce=-120V ~10max | pA ° 502
Vceo ~120 v Ieso VEB=—6V “10max | pA st o of M4l
VEBO -6 \Y V(BR)CEO lc=-50mA —120min V 3 °
2 -
Ic -8 A hre Vce=-4V, Ic=-3A 50min(] g N
I8 -3 A VcE(sat) Ic=-3A, I8=-0.3A ~0.5max \% b 3 ‘ ﬂt
Pc 75(Tc=25°C) w fr Vce=-12V, [e=0.5A 20typ MHz ‘ a7 4
T 150 c Cos Vce=-10V, f=1MHz 300typ pF N H Ml ios 08
Tsig =55 to +150 " [hre Rank  O(50t0100), P(7010140), Y(90t0 180) h i 218
_ Wl 105%
. o L. . 5.45:0.1 5.45:0.1 0.65%0% 3.35
® Typical Switching Characteristics (Common Emitter)
Vce R Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.5g
V) (Q) (A) v) ) (A A (us) (us) (1s) a. Type No.
-40 10 -4 -10 5 -0.4 0.4 0.14typ | 1.40typ | 0.21typ 8 ¢ E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
8 3 8 (Vce=-4V)
- T T = —
& sl | S \ /
—t 2 7;1,,/ > TToomA—— g
o
A AT e 2
< g S
5 / /// ‘ E -2 E
c —-50mA =
£, / // 1 5 3,
o~ 4 <] 5 -
g ol -25mA F g § g 2
8 7 =2 L S A
S / g \ N © lg’) @ @
S 2 o & 13
2 E Nl ic=—8A -2 of <l fe
I8=-10mA < i~ b/ o O
s IRma= AR A
8 < —4A 7
OV 3 EDN
0 -1 -2 -3 -4 00 -0.2 -0.4 -0.6 -0.8 -1.0 GO -0.5 -1.0 -1.5
Collector-Emitter Voltage Vce(V) Base Current Ie(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ 0j-a—t Characteristics
(Vce=-4V) (Vce=—4V) %
200 T 300 T S a4
" Typ T " 125°C cg
R — LN £ T 2
£100 ] A $100 8¢ N g ///
¢ S I = I N & ,
c N 1= o -
2 — N E == ks N £
= —— = = =
o 50 ™ < S s0 os
o N| © 3
s
=
30 30 0.2
-0.02 -0.1 -0.5 -1 -5 -8 -0.02 -0.1 -0.5 -1 -5 -8 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=-12V)
30 -20 80
R s
N 8. 3
i) d L N -5 5 N 2 60 4
Za0 VAR z N :
E ) g 3 &
1 - = =3 2
: A N § : N\,
5 v \\ 5 & 40 o
o iz o \ = 5,
£ /5/ A I 0N : 4
510 @ a
Y 5-05 \ E
s} o © [ || Without Heatsink(] E 20
] Natural Cooling = \
g N
Without Heatsink
0 —0.1 ‘ ‘ 33 \ 1
0.02 0.05 0.1 0.5 1 5 -5 -10 -50 -100 -150 00 25 50 75 100 125 150

Emitter Current Ie(A)
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Ambient Temperature Ta('C)



Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SC5101)

Application

: Audio and General Purpose

External Dimensions FM100(TO3PF)

® Absolute maximum ratings (Ta=25°C) | Electrical Characteristics (Ta=25°C)
Symbol 2SA1909 Unit Symbol Conditions 2SA1909 | Unit 15602 _ § 5.5:02
Vceo -140 v IcBo Ves=-140V —10max LA S 34l02
VceEo -140 \Y% lEBO VEB=—-6V —10max LA R ¢ o Ec
VEBO -6 \% V(BR)CEO lc=—50mA —140min \Y 3 m
Ic -10 A hre Vce=—4V, Ic=-3A 50minC] g a1 |
I -4 A VcE(sat) lc=—5A, I=—0.5A ~0.5max v b= E ; rrﬁi
Be 80(Tc=25°C) w fr Vce=-12V, [e=0.5A 20typ MHz ! <l mA
Tj 150 °C Cos Vee=-10V, f=1MHz 400typ pF N H Il 175 08
— g ! 2.15
Tstg -55 to +150 °C Chre Rank O(50t0100), P(70t0 140), Y(901t0 180) o5
® Typical Switching Characteristics (Common Emitter) . sdver DOSEL|| a3
Vce RL Ic VBB1 VBB2 IB1 1B2 ton tstg tf Weight : Approx 6.0g
W) Q) (A) ) () (A) (A) (1s) (1s) (1s) a. Type No.
yp!
-60 12 -5 -10 5 0.5 0.5 0.17typ | 1.86typ | 0.27typ B ¢ E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
10 3 10 (Vce=-4V)
§ SR s - 7
Z A g
-8 /1 ‘ $ s ”
|/ EUITE \ 2 /
5 / 4 L—T _7sma £ 2 ~ / /
2 -6 > 2 6
N7 = : \ : /
3 e -50mA—] K 5
g l// L z 8 &f-afH=
3 = 2 3 wf §f [
3 /o —25mA—] g \ © $tfsi15
- = %]
-2 // T E \ -2 ()e—éu é‘?
Is=-10mA 5 I lc=-104 ,iv”/ PYAVES
5 5A & &
2 / 1
0 8 o o
0 =1 —2 -3 —4 0 -0.5 -1.0 -1.5 -2.0 0 =i -1.5
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vse(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=—4V) (Vce=—4Vv) 3
200 200 S 3
N 5 /
N | s )7
i Typ \\ i i il ™ 3 A
£100 T N g0 25°C 5 1 o
o . o — A 2 I
= N = -30°C | & =3
5 \ ° N g 0.5
= ) .
(¢} o <
g 8 s LS
8
30 20 Foa1
~0.02 0.1 05 -1 5 -10 ~0.02 —0.1 05 -1 5 -10 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=-12V)
30 -30 80
_ 0 ANEE S \\
I 2 @ 60 4,
= < -5 N | ON\N\® = %)
F20 > ot So 112\ = D,
= A e | INJ = g N7
: A AT ® AN @ Y/}G
El e N s \\ a 40 A
N (&) = %
2 A - ° \”4
£ o g -t \ 3 \
= el o X, a
© 10 % o AN
= ///5/ E -0.5 E
© 2/ [ | Without Heatsink[] E 20 N
v Natural Cooling \ g \
‘ ‘ Without Heatsink
3.5 ;
0 -0.1 5 I i
0.02 0.1 10 - -5 -10 -50 -100 -200 0 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)
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(2kQ)(650Q)9 E

B -
Equivalent circuit c
Silicon PNP Epitaxial Planar Transistor ~ (Complement to type 25D2014) Application : Driver for Solenoid, Relay and Motor and General Purpose
H Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 2SB1257 Unit Symbol Conditions 2SB1257 Unit 15,6102 i
Vceo -60 vV IcBo Vce=-60V —10max HA °
Veeo 60 v lego Ve=[1 -6V —10max | uA m( ® ® ERE
VEBO -6 Vv V(BR)CEO lc=—10mA —60min vV g
| N_23.3:0.2
e —4(Pulse-6) A hre Vce=0 4V, lc=—3A 2000min & N
I8 -1 A VoE(sat) lc=0 3A, Is=—6mA ~1.5max v bE] -
Pc 25(Tc=25°C) W VBE(sat) lc=0 3A, Is=—6mA —2max Vv ot
Tj 150 °C fr Vee=0 12V, [e=0.2A 150typ MHz o ‘ L5
- I 2.15
Tstg 55 to +150 °C Cos Vee=0 10V, f=1MHz 75typ pF I I rosee
5.45:01 5.45:01 0.65%87 3.35
m Typical Switching Characteristics (Common Emitter) 15 44 15
Vee RL Ic VBB1 VBB2 Is1 Is2 ton tstg tf —r—r—  Weight : Approx 2.0g
V) () *) V) V) (mA) (mA) (bs) (us) (ks) CELETT) a Type No.
-30 10 -3 -10 5 -10 10 0.4typ | 0.8typ | 0.6typ 8 ¢ E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
s (Vce=-2V)
- T/ | TLomh E - I/
AR I /
Y = “1.5mAT o
5 7 —1 | > / /
N P ‘ A & / II II
-1.2m @ < -3
z /’T' 3 ot J 1 ]1]
3 / — 1.0mA] s 2 | = [ ]
= I/ [ omn] s L EHAE 11
o v L~ ] 3 5 ] 1
3 s / ~0.8mA | 5 9 5 B /
et @ <
= — » N —3A 5'3 o
5 9 = @
L 2 £ -1 —2A S s
° 2 N O
© /’ g lc=—1A -1 g (l\,‘}’
1 8 /
3 / [
(6]
4 -1 =2 -3 =4 -5 -6 _O'Eo.z -0.5 -1 -5 -10 -50 % -1 -2 2.2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vce=-2V) (Vce=-2V) E
8000 —— 8000 o s
5000 — ¥ A
s i L N i > 3 cg //
i A L [ i oo A Lt 3 LA
kR % 1000 AL o = 2 L1
£ 500 £ 500 = = T
g 3 5 g =
3 " 3 . . g L
o 10 of 5 100l i = AT
e 2 @ 2 1
g /
20 20 0.7
-0.02 -0.1 -0.5 -1 -5-6 -0.02 -0.05 -0.1 -0.5 -1 -5 -6 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=—12V)
240 _10 ; 25 .
} Nb?lural %oollng
AN N Silicone Grease
200 N 5 \\ ANy _ Heatsink: Aluminum
_ P LA \\ \)zbﬁz\r % 20 inmm
T 1 - N O
g 160 ikl \ < N AN \ s 4.
E pe N 2 \ AN g &
= N - = .
2 \ o g @ 150x150x2 7,
2120 NN = ‘\\ ‘\\ = a } %
g \ \N o NN TN 5 10070 45
rs pEey = ‘\ 5-05 N\ 2 10 re s,
5 o] N8 N\ : | G
45 o [ =1
o © || without Heatsink E 50x5‘0x2
40 Natural Cooling 2 ‘
= | Without Heatsink
-0.1 —— \ Z_r\r\
0 ~0.07 o 0 \\§
0.05 0.1 0.5 i 4 -3 -5 -10 -70 0 25 50 75 100 125 150

Fmittar Current 1e(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)



(3kQ)(100Q)Q E

B -
Equivalent circuit ©
Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SD1785) Application : Driver for Solenoid, Relay and Motor and General Purpose
® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°c) External Dimensions FM20(TO220F)
Symbol 2SB1258 Unit Symbol Conditions 2SB1258 Unit 2
10.1:02 o 1.2:02
Veeo -100 v Iceo Vcs=-100V “10max | WA E 23| s
Vceo -100 \ IeBo Vee=-6V ~10max PA b \@
o U i
VEBO -6 Vv V(BR)CEO lc=-10mA —100min Vv al =
© 93.3:02
e —6(Pulse-10) A hre Vce=-2V, Ic=-3A 1000min TRE
I -1 A VCE(sat) Ic=-3A, IB=-6mA —1.5max \Y% Q =
Pc 30(Tc=25°C) W VBE(sat) Ic=-3A, IB=—6mA —2max \Y 23
Tj 150 °c fr VeE=-12V, [E=0.2A 100typ MHz £ ‘ U L5205
Tstg -55 to +150 °C Cos Vee=-10V, f=1MHz 100typ pF - ‘|‘|‘ 1.35:015
4 0.85'97 03]
N I Pt 045%93|| |2.4200
m Typical Switching Characteristics (Common Emitter)
Vce RL Ic VBB1 VeBs2 IB1 IB2 ton tstg tf Weight : Approx 2.0g
V) Q) (A) ) W) (mA) (mA) (1s) (1s) (1s) a. Type No.
-30 10 -3 -10 5 -6 6 0.6typ | 1.6typ | 0.5typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
6 S 3 - (Vee=-4V)
- : Ty e -
1 v@%l-mp ’7"0“/{/[ : /
" AV E T 2 - / /
N L)
/A/ — —‘1 Zr‘nA* g | \ < I I
2, e _— 3 | s, I
9 4 o g
5 ] ‘0 Q‘mA‘ 2 -2 \ s / / I
= — [ 3
NN /4Eus = (Y : VRN
. e 3 \ : HAE NN
b / @ g @ 2 @
g 3 £ N S -2 Sf— & 2
8 = N ~—Ll]l]|-6A S g i
, § T — —4A o 7;’ [3)
=il S -1 Ic=—2A 1 S8 8
I E |
0 I ~0.6 o —
0 -1 -2 -3 =4 -5 -6 -0.5 -1 -10 -100 -200 0 -1 -2 -2.2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ilc Temperature Characteristics (Typical) _ 0j-a—t Characteristics
(Vce=-4V) (Vce=—-4V) g s
y 5000 I & i
w — w f B o pat
i= M = °C Lt 2 1
x) Il
£ P ezgh £ Ao~ AT g 1
o § 1000 sl =
=0 : T
B & A I é . "/
o 757 o A A =
=) //;’ o 100 Z
A B
80 30 0.5
~0.03 0.1 05 -1 6 ~0.03 0.1 05 -1 ~6 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
120 ‘ -20 ‘ 30
Typ —~10 - - - “\) Natural Cooling
N N N — Silicone Grease
e ) N \\\\),A\\% &%i: ?%mi 2 N Heatsink: Aluminum
E v -5 N %\;\7\0‘ SN 1 é—_’ inmm
Z g0 < ANS S 20
E \ 8 3 \%f
5 60 S P\ 8 2 |150x150x2 &
(6] —
2 S o g 100x100xO\ \"%f
) g \ g ~. \%4
® = (- 13 I
3 8 || without HeatsinkC] 2 50x50x2 \\ \
Natural Cooling = —~—
20 8 | N
-0.1 —— i i ;
i i i i i i ) Without Heatsink \\
0 -0.05 T TTTT 0 ———
0.05 0.1 05 1 56 -3 5 -10 50  -100 -200 0 25 50 75 100 125 150
Emitter Current 1£(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SD2081)

(3kQ)(100Q)0 E

B

Equivalent circuit

Application : Driver for Solenoid, Relay and Motor and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 2SB1259 Unit Symbol Conditions 2SB1259 Unit 10102 4.2:02
Vceo -120 % Iceo Vee=—-120V ~10max LA E 05
VcEeo -120 V IEBO VEB=-6V —10max mA % \\$
VeBo -6 v V(BRICEO lc=—10mA ~120min v 5 ° ass
Ic —10(Pulse~15) A hre Vce=-4V, lc=-5A 2000min h ZEJ 5
I8 -1 A Vee(sat) lc=-5A, Is=—10mA ~1.5max v O |3
Pc 30(Tc=25°C) W VBE(sat) lc=-5A, IB=—10mA —2.0max \Y, a9
Tj 150 °C fr Vce=-12V, [e=0.2A 100typ MHz § i}~ 1.3520.15
Tstg 55 to +150 °C CoB Vce=-10V, f=1MHz 145typ pF - [
4 0.85'97 202
2.54]~=|=-|2.54 045041 |2.4:02
m Typical Switching Characteristics (Common Emitter) 22502
Vce RL Ic VBB1 VBB2 lB1 Is2 ton tstg tf l By I Weight : Approx 2.0g
v) @ (A) V) V) (mA) (mA) (1s) (1s) (1s) . C - a. Type No.
-30 10 -3 -10 5 -6 6 0.6typ | 1.6typ | 0.5typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
15 S -3 10 (Vee=_4V)
- T T T S - =
v A <
iy
/1 o > /
/ 7 ““P\ ) < ° / /
~ =3 © ~
-10 24 il g A\ - / /
g / L~ —2mA = \ \N 5 6
s 1374 —] 2 \ N E
5 4 © N o -
(3} l/, % \ ™ lc=—10AH 5 g-/
5 le=—1mA » 1 3 -4
3 /L g [T A 8 /
8 // uE.I = —1A
*%V § -2
/ s
o
0 [ ° 0 0
0 =1 -2 -3 -4 -5 -6 0.2 -1 -10 -100 ~1000 0 -2 -2.2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Veg(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vce=-4V) (Vce=-4V) g .
20000 3
q = 10000 — o
w w H afl
£5000 o 5000 = f ///
.g Iz N .% N ol g e
01 s O 1000 'zfﬁy 1] N g ’_,_/
8, & 500 S g . T
S 500 L 7 Ls) - E
I =
A1 AT 2
= ~ 9 100 £
e e 205
1002? 5 §
5l 20 0.3
-0.03 —0.1 0.5 -1 -5 -10 ~0.02 —0.1 05 -1 =5 -10 F 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
200 -20 i 30
Il \ i |
T T -10 \\ \, ‘)oo‘ Natural Cooling
Typ Y - = Silicone Grease
ERES 5 N 7l\3¢ N B N Heatsink: Aluminum
g / _ Nioc 2 ~ \ inmm
= < _; 20
< = ~N H \%
2 /| g NN s \/o’?'
$100 s NS a 150x150x2 &
= & o
£ 5 0° AN 2 100x100x2 \"@9’
S 3 )
% E Without Heatsink » Z 10 ‘ \‘J)O’F
- ) —— Without Heatsin
3 8 Natural Cooling N E 50x50x2 \\ \
-0.1 N 3 — N
s
.05 N ) Without Heatsink \\§ ;-
0 -0.03 0 B E—
0.05 0.1 0.5 1 5 10 -3 -5 -10 -50 -100 -200 0 25 50 75 100 125 150

Emitter Current Ie(A)
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Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)



Silicon PNP Epitaxial Planar Transistor

(2kQ)(100Q)QPE

B

Equivalent circuit

Application : Driver for Printer Head, Solenoid, Relay, Motor and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 2SB1351 Unit Symbol Condition 2SB1351 Unit 10102 = 1250
Vcso -60 \Y Iceo Vee=-60V —10max LA S 28 08
Vceo —60 \ leBo VeB=—-6V —10max mA o \33
ol \d
Veso -6 v V(BRICEO lc=—10mA —~60min v gl =
© 93.3:02
Ic —12(Pulse—20) A hre Vce=-4V, Ic=-10A 2000min - Z\EJ N
I8 -1 A VCe(sat) Ic=—10A, Is=—20mA ~1.5max v Q =
Pc 30(Tc=25°C) W VBE(sat) lc=-10A, IB=—20mA —2.0max Y oy }
Tj 150 °C fr Vce=-12V, [e=1A 130typ MHz E |l _1.35:015
Tstg 55 to +150 oc Cos Vee=-10V, f=1MHz 170typ pF = 1
4 0.85'97 402
) . - ) 2.54|~—=-|2.54 04504 2.4:0
m Typical Switching Characteristics (Common Emitter) 22102
Vce RL Ic VBB1 VBB2 IB1 12 ton tstg tf I p I Weight : Approx 2.0g
V) Q) (A) W) (mA) (mA) (1s) (ps) (us) 3 a. Type No.
-40 4 -10 -10 5 -20 20 0.7typ | 1.5typ | 0.6typ 8% b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
20 < -3 —20 (Vee=—4V)
) ‘@VL _omb /"' | s / / /
) _amA B
7 1 H
.4 3mA : z 7
_-15 = <-15
z 7/ — 1 = 3 /77
T II / 2mA | g = = / /I /
§ / =T | E /
= [/ £ o _ iy /
3-1o | /4 ] 2 \\ B 10 815
5 | /4 lg=—1mA & N-L lc=—10A g i3 § E;;
° —— = = &
° — e _ N —5A = -2 <
; S NI ° ot s
° s g -5 of o6
1 S & & k)
° =
/ o JI e
/ IS / \
ol 11 0 ® A \
0 =i =5 -3 —4 -5 6 -0.1 -1 -10 -100 0 -1 -2 -2.4
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage VBe(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=-4V) (Vce=—4V) E
0000 20000 2 s
w o J—F T 410000 5S | ™ % 2t
£10000 Typ — = y N 8 P%
£ AN £ -G AN g 1
8, ~—] &5 A Y ¢ 1
2 so00 N = 30 = By N £ L]
¢ g ~ £ A | E 1 —
=3 =3 @
3 A1 N 3 ///,/ N £
(6] T o €
s | 8 10004 205
100! // g
1000 =
0 500 0.3
-0.3 = -5 -10 -20 -0.3 -0.5 -1 -5 10 20 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
Vce=-12V)
240 ~30 30
AN
Natural Cooling
200 Rall N, N \ <, <= Silicone Grease
A \ -10— if,,,,xgojx)&iif,,,, ?, N Heatsink: Aluminum
= \%\p 2 inmm
: / 2 NN : AN
2160 / < N AN N S 20 u
: [ i = NN £ N
g /1 ( 1 2 4 \/9/;-
3120/ ‘g q a 150x150x2 ’&;@
2y 477777”777737””7 = B —_— 2 |L00x100x2 \’5@
iy AT S \\ N g $,¢‘
5 go}d E_O'S*W, ) X, 2 10 2%
& ] ithout Heatsink ANIAN E | \
3 \ (3} Natural Cooling N £ 50x50x2 \
40 g l N
\\ -0.1 Without Heatsink \\
2 SS
0 -0.05 @ I —
0.05 0.1 05 1 5 10 20 -2 -5 -10 -50  -100 0 25 50 75 100 125 150

Emitter Current Ie(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)
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(2kQ)(100Q)QE

B -
Equivalent circuit C
Silicon PNP Epitaxial Planar Transistor Application : Driver for Printer Head, Solenoid, Relay, Motor and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions FM100(TO3PF)
Symbol 25SB1352 Unit Symbol Conditions 2SB1352 Unit 15802 _ 3
Vceo -60 v IcBo VeB=-60V ~10max LA S
Vceo -60 \ IEBO Ves=-6V —10max mA gl 1@ RS @ ﬁc
VeBo -6 v V(BRICEO lc=—10mA —~60min v 3 -
Ic ~12(Pulse—20) A hre Vce=—4V, Ic=—10A 2000min I b
Is -1 A VcE(sat) lc=—10A, I8=-20mA ~1.5max v b E
Pc 60(Tc=25°C) W VBE(sat) Ilc=—10A, 18=—20mA —2.0max V j 5]
- |
Tj 150 °C fr Vce=-12V, l[e=1A 130typ MHz N ‘ Lazs
Tstg 55 t0 +150 c Cos VeB=—10V, f=1MHz 170typ pF - 218
| 105%
. . . ) 5.45:01 5.45:01 0.65%9% 335
| Typical Switching Characteristics (Common Emitter) s as 15
Vcc RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf T Weight : Approx 6.5g
() (©) (A) V) V) (mA) (mA) (1s) (1s) (1s) C1TT15)  a Type No.
-40 4 -10 -10 5 -20 20 0.7typ 1.5typ | 0.6typ 8 c E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
20 < -3 20 (VcE=-4V)
B A PN = e 2 B ]
@7‘ o8 Toon : ] /I
/, S
N4 = P > ]
T4 R E 2 /
=15 = < -15
< / — | £ T /
2 / 2m8 g = /
= e | c o
< — 2 E
E |/ g 6 1
3-10 7 1 £ \\ = -10 g
5 /4 —1mA & N Ic=—10A o 2 S
: = : L 5
© £ o —-1A Y
o UEJ 5 Py
f s 5
/ i /I
o
0 I Y & 9 [ \
0 -1 -2 -3 -4 =5 -6 -0.1 -1 -10 -100 0 -1 -2 -2.4
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=—4V) (Vee=—-av) 3
0000, 20000 g’
g z 1
100 /J—F 10000 set” | B G A
£10000 Typ ] < > N e 1]
< N < <G N\ 8 |1
: ] Eom 5 ~N . L]
= 5000 N = 20 C = Sq N & —
£ A ~ = A ~| £ i
S /// 1 N a ///// N é
(6] 8} =
o %j// a 1000 A 205,/
1000 £
800 500 0.3
-0.3 -1 -5 -10 -20 -0.3 -0.5 =i =5 -10 -20 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
Vce=-12V)
240 -30 T 60
\T\ \\
2l N 0 \; & = \
Azoo P N -10 N \i%zi% ?6 N
z 1 - -5 N\ \ = \
2160 A $ AN N g 40 5
=L~ o : NN g N
g 7 B : N 2 \’o,_
S 1204 - = AN a %,
= I o -1 v = Y@
o [N L P NN ° N ] 4
b e 2 \ z %,
= A © 0.5 \\\ o \/‘%
e 0 % [ |without Heatsink[] \ £ 20 *
5 \ [3) Natural Cooling E
40 § N
\\ -0.1 a5 Without Heatsink
0 -0.05 o E—
0.05 0.1 0.5 1 5 10 20 =2 =5 -10 -50 -100 0 50 100 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SD2082)

(2kQ) (80Q)Q E

B

Equivalent circuit

Application : Chopper Regulator, DC Motor Driver and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions FM100(TO3PF)
Symbol 25B1382 Unit Symbol Conditions 25B1382 Unit -
Vceo -120 v Iceo Vce=-120V —10max UA S
Veeo 120 v leso Ves=—6V “10max | mA i oo o}
Vego -6 v V(BR)CEO lc=—10mA —120min % gl
Ic ~16(Pulse-26) A hre VeE=-4V, Ic=-8A 2000min g N :&
I8 -1 A VCE(sat) Ic=-8A, Is=-16mA —1.5max v b -
Pc 75(Tc=25°C) W VBE(sat) lc=-8A, IB=—-16mA —2.5max Vv o
T 150 c fr Vee=—12V, le=1A 50typ MHz o ‘ 175
Tsig 55 to +150 °C Cos Vee=-10V, f=1MHz 350typ pF - 218
o 1.05%
. L . . 5.45:01 5.45:01 0.65%97 335
m Typical Switching Characteristics (Common Emitter) Lo aa 1s
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf Weight : Approx 6.5g
V) Q) (A) V) V) (mA) (mA) (us) (1s) (us) a. Type No.
-40 5 -8 -10 5 -16 16 0.8typ | 1.8typ | 1.0typ B C E b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
26 < -3 16 (Vee=—4Y)
B [ WA | = ; yAWAV
ST Jomh 4] F
T &
-20 /‘/ 7 CemA ] Ea < -12 /
z a | E . T /1]
E /A= s 2 I £ /1]
& g _3mA 2 | ] 5
5 — ¢ @ 2
z | 5 \ i 5 5/
5 = = N L] N 3 i
E_lo ’// [ | 1g=—1.5MA"]| g . \ | AAL fc;
= =
o L1 5 a
S
3
/ 8 4
0 0 0
0 =1 -2 -3 -4 -5 -6 -0.5 -1 -10 -100 0 -1 -2 -2.4
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Veg(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=—4V) (Vee=—av) =
o 3
w00 w 10000 ™ f L
10000 ¥ 10000 = p
< < ) S 1
< Typ = A2 AN < 1
Soom =1 § aw > N g o
o N - 22 ¢ i
5 5 3
o A o LA gos
g d 1 =
gluﬂu 4// 8 1000 A 5 Vv
s
=
500 500 0.2
-0.3 -0.5 -1 -5 -10 -16 -0.3 -0.5 -1 -5 -10 -16 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=—12V)
100 -50 } } } } i H 80
o N
Typ — \\LT\JQ@LX\%&\; S
N ol | N 2e NN g
I - Oc ~ = ] t 60 Lb/(;}
= P < -5 AN o 4
< p S = 2.
E A S Z \&,)‘
3 £ ~ = e
c [ & 4
S 50 /] 5, & 40 \Q"f\p,
g ) e \ o 7%
,I:_L A g -0.5 N g
k) ¢! \ 2 N b
‘é \ g [ Without Heatsink! E
[ i 20
&) Natural Cooling E \
-0.1 g \
—-0.05 \ Without Heats‘ink
0 -0.03 3'3 | I
0.05 0.1 0.5 1 5 10 16 -3 -5 -10 -50 -100 -200 0 50 100 150

Emitter Current IF(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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(2kQ) (80Q)Q E

B

Equivalent circuit

Silicon PNP Epitaxial Planar Transistor ~ (Complement to type 25D2083)  Application : Chopper Regulator, DC Motor Driver and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 2SB1383 Unit Symbol Conditions 2SB1383 Unit e
15.6:04 o & 1820
VcBo -120 % Iceo VcB=-120V ~10max LA N ‘ =95, ‘ S [ T
= = = I N—T
VcEeo 120 V IEBO VeEB=-6V 10max mA T J a \\_ i
VEBO -6 \Y] V(BR)CEO lc=-25mA —120min \Y ;{ o
Ic —25(Pulse—40) A hre Vee=—4V, Ic=—12A 2000min gl ¥ sz Nes2is
[} -2 A VcEe(sat) lc=-12A, Is=-24mA —1.8max \Y ) )
T
Pc 120(Tc=25°C) W Vee(sal) Ic=—12A, [s=—24mA —2.5max v Fat w ,
£l @ f
Tj 150 °C fr Vce=-12V, [e=1A 50typ MHz § § 3
Tstg -55 to +150 @ Cos Ves=-10V, f=1MHz 230typ pF N |l 1082 0.65'87
® Typical Switching Characteristics (Common Emitter) ST 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
() Q) (A) (V) (V) (mA) (mA) (1s) (1s) (1s) a. Type No.
—24 2 -12 -10 5 -24 24 1.0typ 3.0typ 1.0typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
25 < _3 - (Vce=-4V)
- RS £- -
2 oS /[e ,o‘m AL 8 /
—] 8
/ — > \
—-20 -20
z / | LA.om_A_ g \ \\ < / /
< A — 3 Ic=—25A 2
S / L = = £
=15 l ] | g 2-15
° b/ 25mA g = /
5 — g \ ©
[3) —: 2 S Ry
= T © N <
g-10 I/ ‘—1.5mA b = L 8-10 <
s L ] g e 8 §
38 L £ | S
—1.0mA w O
- T -
18=—0.6mA b
F 3
| | 8
o 0 0
0 -1 -2 -3 -4 -5 -6 -0.5 -1 -10 ~100 -500 0 -1 -2 -2.6
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ Bj-a—t Characteristics
(Vce=-4V) (Vce=-4V) % 2
20000 <
| ’% 10000 ‘ & ///
10000 N =c > p
£ T N £ ) ~ e 1
S | <5000 L — Y 2
& NI\ & B~ N\ 2 [l
: e O ¢ = £os i
o A LA o A o =
S 00 il N, 51000/ A A\ al
8} N O N F 7
[} (8] \ = 7
Q 500 | © 500 2
8
&
200 200 0.1
0.2 -05 -1 -5  -10 —40 0.2 -05 -1 5 -10 —40 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vee=—12V)
60 ‘ ‘ -100 120
1 _50
T AN
50 X AN AN £100 \\
N =)
=~ - \ 2, & \N 4
T - 7 & 7
I Z N o, < \,5/
F 7 5 N2, © \ = 2.
£ L 2 -10 C \ © \’o.
Iy » = N % \ %4
< [
S 30 1 5 -5 8 \%,
8 o @ \%4
e 5 50 \\
5 20 8 a
£ s E N\
O © = NEN = N
10 0.5 Without Heatsinkg § N
"~ —— Natural Cooling N \
N [  without Heatsink
0 —0.2 ‘ ‘ ‘ ‘ ‘ 3'(5) t t
0.1 0.5 1 5 10 -3 -5 -10 -50 -100 -200 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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(2kQ) (80Q)QE

B -
Equivalent circuit C
Silicon PNP Epitaxial Planar Transistor Application : Chopper Regulator, DC Motor Driver and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 25B1420 Unit Symbol Conditions 25B1420 Unit
04 o 4,80
Vceo -120 v Iceo Vee=-120V ~10max | pA g ‘1556 nEE I
Vceo -120 vV IeBO Ves=-6V —10max mA J‘ N ‘\ —
VEBO -6 v V(BR)CEO lc=-10mA —~120min \% 3 1 SN i
Ic ~16(Pulse~26) A hre VCE=-4V, Ic=-8A 2000min g ¥ |all] Y\eszes
b
I8 -1 A Vce(sat) Ic=-8A, Ie=—16mA —1.5max \ ‘ ‘
Pc 80(Tc=25°C) W Ve(sat) Ic=—8A, Is=—16mA —25max | V ; IRt M )
Tj 150 °C fr Vce=-12V, [e=1A 50typ MHz § & 5
g <
Tstg -55 to +150 °C Cos Ves=-10V, f=1MHz 350typ pF l_ros92 0.65'8¢
® Typical Switching Characteristics (Common Emitter) e e 14
Vce RL Ic VBB1 VBB2 IB1 182 ton tstg t @ Weight : Approx 6.0g
) Q) (A) W) (V) (mA) (mA) (us) (1s) (us) a. Type No.
24 2 -12 -10 5 24 24 1.0typ | 3.0typ | 1.0typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
26 < -3 16 (Vce=-4V)
- IS s - - JT7T]
oS T Jomh A z
ST /7
>
_20 /'; ] —6mA— :-fs 2.1 / /
< A T | s \ N 2 [/
e VAP s -2 I N z /1]
j ama | el E ~
& T E \ Il 5 £/
s - | 3 N a8 3
;f-w /18 [ [ te=toma] g [N ol 3
®© - & -4
/ 5
=
/ 8 /
0 0 0
0 -1 -2 -3 -4 =5 -6 -0.5 -1 -10 -100 0 -1 -2 -2.4
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ 0j-a—t Characteristics
(Vce=-4V) (Vce=-4V) % 3
wy w g ™~ Cf g
10000 o 10000 [ o A
< Typ < X’Lﬁ NG E //
Esuuv = E 5000 .c ) g . o
p ~ ) 2% 14 =
: y ] & ~5<d 2 |
= /’/ \ s s _ 53 0.5 1
o AT o L F 0.
%) 2% %) 1 / z
8 1000, ] & oL b /
£
500 500 0.2
-0.3 -1 -5 -10 -16 -0.3 -0.5 -1 -5 -10 -16 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
ES==caa ”
R NSRANA
— 7 N2 | N% =
Typ\ -10 N AN g \
= OC N a 60
S —_ N,
= P < -5 N\ s
E A 3 z
> - N o
g 3 a
$ 50 /] 5o a 40 -
g p © = N\ A o /’)4
[ S 3
i 2 \ S =031 without Heatsink N I ™
o \ 3 ——1 Natural Cooling £ \
3 o g 20 N
—0.05 a@ Without Heats‘ink
0 -0.03 .D I I
0.05 0.1 0.5 1 5 10 16 -3 -5 —10 -50 -100 -200 0 25 50 75 100 125 150
Emitter Current Ie(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Equivalent circuit

Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SD2389) Application : Audio, Series Regulator and General Purpose
® Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SB1559 Unit Symbol Conditions 25SB1559 Unit
VcBo -160 v IcBo VcB=-160V —100max LA S ‘ ‘15&;“‘ ‘ 93 B2
Vceo -150 Y leBO Vee=-5V —100max LA 1 \\ 1
N
VEBO -5 Y2 V(BR)CEO lc=-30mA —150min \Y ° *J SN
I
Ic -8 A hre VCE=-4V, Ic=-6A 5000min(] g~ |al ] sz
IB -1 A Vce(sat) lc=-6A, IB=—6mA —2.5max \Y% b‘EF ‘
Pc 80(Tc=25°C) Wi VBE(sat) lc=—6A, IB=—6mA —3.0max vV ‘ ! ‘ ,
Tj 150 c fr Vee=—12V, le=1A 65tp | MHz g g I
ol «
Tstg 55 to +150 °C Cos Vee=-10V, f=1MHz 160typ pF o L0592 06592
Chre Rank  O(5000t0 12000), P(6500t020000), Y(15000t030000)
® Typical Switching Characteristics (Common Emitter) — 5 ¢ & S -
Vce RL Ic VBB1 VeB2 IB1 182 ton tstg tf @ Weight : Approx 6.0g
(v) Q) (A) V) V) (mA) (mA) (us) (1s) (1s) a. Type No.
-60 10 -6 -10 5 -6 6 0.7typ | 3.6typ | 0.9typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
¥
& o
- s, A [ 2 -2 -8 o
< s T 1 smA £
‘ / - —1.3mA—] <
[ — 1 Y =
-6 1 —1.0mAZ 8 < -6
< Pl — i S S
5 | /B £0.8mA > 5 | A =
— - \ i
5 i £ i —-6AT | o
ST T m 5 ™
I/ ] 5 caa {8
8 18=—0.3mA s B
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o, I/’_ z 2
S
/ s
/ 8
0 I 0 0
0 -2 =4 =@ -0.2 -05 -1 -5 -10 -50 -100 -200 0 -3
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ 0j-a—t Characteristics
(Vce=-4V) (Vce=-4V) g
40,000 50000 T o 4
127 ] I
& H Typ ™ ! \ 3
< A = | 25°C N 3 1
£ A ™~ = ~LN @ ol
] 1 AT N[ & 10000 — AT [ 2 al
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5 5 5000 9 et
O 500 © £ 05 i
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Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
100 -20 80
—10 \ >
80 L \T}"o,:/)ﬂp 2 \\
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z AT 7y - O\ 2 60 2
z A L E N £ %,
3 60 v al = EEEE T NNN 2 N ”’/,'G
® W B I 2 @ 0 \”%
= N 5 - \ o
E’- q / // \ © \ o \,&/’54
< 40 “ s \ H
£ 1 505 O\ o N
2 AL 2 [ \ c \
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Equivalent circuit

Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SD2390) Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 2SB1560 Unit Symbol Conditions 25B1560 Unit
— . 15.6:04 o & 4.8:04

Vceo -160 \Y IcBo Vcs=-160V -100max LA 2 ‘<—>‘ % ‘ £ 2 0u01
Vceo -150 V IEBO Vep=-5V —100max HA ] \\ f—

VEBO -5 Vv V(BR)CEO lc=-30mA —150min \Y o ,,J O B

Ic -10 A hre Vce=-4V, lc=-7A 5000min(] & Sl a0 sz

Is -1 A Vee(sat) lc=—7A, le=—7TmA -2.5max v "‘EP ‘

Pc 100(Tc=25°C) w VBE(sat) lc=—7A, IB=—7TmA —3.0max \Y, \ ! \ )

T 150 oC fr Vce=—12V, [e=2A 50p MHz gz )

Tstg -55 to +150 °C Cos Vee=-10V, f=1MHz 230typ pF S L0593 06532

Chee Rank  O(5000t012000), P(6500t020000), Y(15000t0 30000)
5.45:0.1 5.45:0.1 1.4
m Typical Switching Characteristics (Common Emitter) B C E
Vce RL Ic VBB1 VBB2 IB1 1B2 ton tstg tf @ Weight : Approx 6.0g
(V) Q) (A) (V) (V) (mA) (mA) (us) (1s) (us) a. Type No.
-70 10 -7 -10 5 -7 7 0.8typ 3.0typ 1.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Ils Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)

-10 g S 3 10 (Vee=—4V)

A 2ot | |

7? _1.5mA u

| [ < / /
-8 ] —1.2mA—]| ) ~ -8
| s <
5 I/ —T | —1.0mA = T / /
: ] ] : : i
‘2 -6 A T | || —osma g \ § "
T ] Lo £ - o] 5 /
o 4 [ ——— & ! il \7 \)\ 5
5 — ? T —— — ° I = N
g 16=—0.4mA g N Ic=—5A = -4 § £f1s
2 = o ~ ol S
S . — £ © o i, &
o 7 S gl s
2 g 5 of 1 & 9/
3 o/ ML A
/ o
% -2 -4 -6 %2 05 -1 -5 -10 -50 -100 -200 % -1 -2 -2.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage VBe(V)
hre—Ilc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) _ 0j-a—t Characteristics
(Vce=-4V) (Vce=-4V) %

40,000 I 50000 — T g 3 7
" RN " 125°C N f P
= Typ N £ I~ <3 I
= 11 - = ] | = A
10000 afl ™ 10000 25°c P~ 2 1
o0 o  —— g
E’s,ecc 5 5000 B -30°C g 0.5 T
s = 5 o
(&) 1 O L~ £ t
2 ] 2 T g va ol

1000 2

L~ £
1,000 500 0.1

~0.2 -0.5 =il -5 -10 -0.2 ~0.5 -1 -5 ~10 1 5 10 50 100 5001000 2000

Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce==12V)

100 -30 100

80 o -10 g
= p> 5
I A ™ ~ -5 e Lb’f;;
= 7 < C N 5] P
&= // N T £ %
> 60 7 Typ N = 2 &
o c 7] ®
s / A ™ g N @ %
Bl v P N 5 o 50 Q,\.’/
2.0 A A N ‘; A= 5 2%
— P~ o
5 S // \ N g -0.5 N\ c
; /” \\ g [ . . g
© g [ | Without Heatsink[] =

20 A Natural Cooling g

/// o =
' i 1 1 1 1 1 1 Without Heatsink
0 —0.05 | 3'8 t t
0.02 0.05 0.1 05 1 5 10 -3 5 -10 50 -100 -200 0 25 50 75 100 125 150
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SD2401)

Equivalent circuit

Application : Audio, Series Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C)  External Dimensions MT-200
Symbol 2SB1570 Unit Symbol Conditions 2SB1570 Unit

Vceo -160 v Iceo Vee=-160V —100max LA Zj:i:z B £.0:0:
Vceo -150 vV lEBO VeB=-5V —100max HA 2-83.2:01 9 e
VEBO -5 Vv V(BR)CEO lc=-30mA —150min Y, it 4 -

Ic -12 A hre Vce=-4V, lc=-7A 5000min(] % a1 I b

Is -1 A VCE(sat) lc=—=7A, IB==TmA —2.5max Vv N b

Pc 150(Tc=25°C) w VeE(sat) lc=—7A, le=—7TmA —3.0max v 1 1Y r

Tj 150 °C fr Vce=-12V, l[e=2A 50typ MHz 5 g ‘ 3

Tstg -55 to +150 °C Cos Vce=-10V, f=1MHz 230typ pF 8\ ¥ L0592 06592

[hre Rank  O(50001012000), P(6500t020000), Y(15000t030000)

= Typical Switching Characteristics (Common Emitter)

3.0%7

5.45:01 5.45:01

-0

Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg t @ Weight : Approx 18.4g
W) (©) (A) W) W) (mA) (mA) (1s) (1s) (1s) a. Type No.
-70 10 -7 ~10 5 -7 7 0.8typ | 3.0typ | 1.2typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
< (Vce=—4V)
-12 T 2 -3 -12
> T ! =
Ao w—_ i / /
- L —t A =
] ] S /11
A L+ ] g =
_ ~1.5mA | g <
< et B K]
T8 — _1.2mA] S z -8 /
g fadl —T| —1.0mA .§ \ 2 / /
= et 1
s 6 LT —0.8MA | g ] —10A— 3 / / /
o I —— — 5 N — 5 [
3 — ~0.6mA | @ T— —7A S /BN BN
g T | g =) - <[ 1§]&
=4 y 16=-0.4mA ]| gt o 4 Y i :/
o ] STAR A ¥
c 5 o < 8/
-2 g -2 ) e Y
/ 5 VAR
(6]
0 / 0 0 A
0 -2 -4 -6 0.2 -05 -1 -5 -10 -50 -100 -200 0 -1 B -2.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage VBe(V)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=-4V) (Vee=—4v) 3
40,000 I 50000 pr— S 2
w ‘ N w ‘ NN @ //
o Typ N ‘_E 1 8 1 ol
= /’/’ ~ N < LT 25°¢ g
10000 1 ™ K N 0
10000 & 10000 : 2 i
>
= = -30°C % 0.5
®© ¢ oo N o ~ e
£s, N & s § £ B>
o 1 o ] £ A
o A 9 1 0.1
[a] a Q
LT 1 2
1000 S
0
R ~0.5 =i -5 -10-12 -0.2 ~0.5 -1 -5 ~10 -12 1 5 10 50 100 5001000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
100 -30 160
N \
\\ J ~
. 80 5 =i N 2
z AN -5 ~oNEX @120 %
= 7 < NS NIN < %
E /1 N % Cc ANA £ %,
3 60 / Typ N = N 2 \/’54@
c — [
3 // el ™ g \\ \ & 80 \6%
g 7 N -1 \ - S,
E 40 // 1 d TN N Lg \\\\\‘ g /O‘F
S A A NN 505 3\ g
H A § 3 - E
© gl N © | | without Heatsink[] E 40
20 » Natural Cooling x \
/// = \
-0.1 T TTT7 . h
o o 5 Without Heat5|‘nk \
0 —0.05 SRR 0 [ [
0.02 0.05 0.1 05 1 5 10 -3 5 ~10 50 -100 -200 0 25 50 75 100 125 150

Emitter Current IE(A)
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Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)



Silicon PNP Epitaxial Planar Transistor

(Com

plement to type 2SD2438)

Equivalent circuit

Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C)  External Dimensions FM100(TO3PF)
Symbol 25B1587 Unit Symbol Conditions 25B1587 Unit o
VcBo -160 \Y% IcBo Vce=-160V —100max HA 82wy
Vceo -150 \ IEBO VeB=-5V —100max HA d e Py m
VEBO -5 \ V(BR)CEO lc=-30mA —150min \% - Ed &
Ic -8 A hre Vce=-4V, lc=-6A 5000min0d E NPEERR
a1
IB -1 A VCE(sat) Ic=-6A, lB=—6mA —2.5max Y, b 9
Pc 75(Tc=25°C) W VBE(sat) Ic=-6A, IB=—6mA —3.0max \Y o
T 150 e fr Vee=-12V, le=1A 65yp | MHz ‘ %
Tstg -55 to +150 “C Cos Vce=-10V, f=1MHz 160typ pF E | | 215
Chee Rank  O(5000t0 12000), P(650010 20000), Y(15000t030000) o
5.45:0.1 | 5.45:01 0.65'97 3.35
m Typical Switching Characteristics (Common Emitter) 15 44 15
Vce RL Ic VBB1 VBB2 IB1 182 ton tstg tf Weight : Approx 6.59
V) ((®) (A) V) () (mA) (mA) (ps) (us) (us) a. Type No.
-60 10 -6 -10 5 -6 6 0.7typ | 3.6typ | 0.9typ ® ¢ E b LotNo.
lc—Vce Charac&eristics (Typical) Vce(sat)—le Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
-8 < ,L‘?& S o (VcE=-4V)
e
7 —7 - o
,/ ——— ~1.3mA ] N
[ — 1 S =
-6 —1.0mA 8 < -6
£ /Z T 0.8mA] 3 z
g — il -2 _8AT | z
= — T 3 N 8A g
5 — ] 2 il -
S . Lo.sma g i -6A—] s
e R A m s
S @ N le=—4A S
g | M | ‘0 | s — %
2 8=-0.3mA = 1)
I5t P T "‘E" -2
J/ g
/ 3
I’ 3
A
4 -2 =4 -6 20z —o5 1 -5 -10 -50 -100 -200 % -1 -2 -3
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ Bj-a—t Characteristics
3
Vee=-4V Vee=-4v) <
40,000 et soono ——r— eeman S o4
12 ] :
w 1 Typ ™ i ‘ Cg
< A < A1 25°C N & A1
£ LA ™~ = ™~ N & g
s o e ] \\ & 10000 — AT N K el
210000 N = -30°C & a
o o g =
5 S 5000 5 s
© 5000 © Fos =
(8] 1) =
e e 2 ¥V
g
=
2,000 1000 0.2
—0.2 —0.5 -1 -5 = -0.2 -0.5 -1 -5 -8 1 5 10 50 100 500 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
100 -20 80
—10 \ o
O <
=8 A -5 AN 00’5 c %
: A+ _ SN e 60 @@
= I < S P
Su ALl N . ; NG
® LA 1 P e 2 \\04@
s MEp% \ 5 ! \ = & %,
REVZS% N \ :
40 S \ B
= /1 5 0.5 O\ o
E V| Lyt ° \ 2
s A S Without Heatsink \ 2 20
20 [ | Natural Cooling = \
©
0.1 —— = N
——H Without Heatsink \
I T 3.5 .
0 —0.05 I 0 | I
0.02 0.05 0.1 05 1 5 8 =2 5 -10 50 -100 -200 0 25 50 75 100 125 150

Emitter Current Ie(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Silicon PNP Epitaxial Planar Transistor

Equivalent circuit

(Complement to type 2SD2439) Application : Audio, Series Regulator and General Purpose

u Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°c)  External Dimensions FM100(TO3PF)
Symbol 2SB1588 Unit Symbol Conditions 25B1588 Unit N
Vceo -160 \% IcBo Vee=-160V —-100max LA lge: 3
Vceo -150 \ IEBO Ves=-5V ~100max LA i o ) m
VEBO -5 Vv V(BR)CEO lc=-30mA —150min Vv o &
Ic -10 A hre VeE=-4V, lc=-7A 5000minC] E | g3.3:0
a
IB -1 A Vce(sat) lc=-7A, Ie=-7TmA —2.5max Y, b= @
Pc 80(Tc=25°C) w VBE(sat) Ic==7A, IB=—7TmA —3.0max Vv o
Tj 150 °C fr Vee=-12V, [e=2A 50yp | MHz . ‘ i
Tstg -55 to +150 °C Cos Vce=-10V, f=1MHz 230typ pF g 215
= I ol 1.05%2
Chre Rank O(5000t012000), P(6500t020000), Y(15000t030000) LE—
5.45:0.1 5.45:01 0.65'8%|| [3.35
® Typical Switching Characteristics (Common Emitter)

Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.59

W) @ (A) W) V) (mA) (mA) (1s) (1s) (1s) a. Type No.

_70 10 7 ~10 5 7 7 0.8typ | 3.0typ | 1.2typ B ¢ F b LotNo.
c—Vce Characteristics (Typical ce(sat)—ls Characteristics (Typica c—Vee Temperature Characteristics (Typical
lc—Vce Ch t t T | \% t)—ls Ch t t T | lc=VBe T t Ch t t T |

> < (Vce=-4V)

_ of S _ _

10 T T o T = 3 10
sl L=~ - =
5 _1.5mA | o
s I — 1 i / /
- /i —1.2mA—| > z -8 / /

2 | — ~1.0mA S [ 5

Kt / T > 2 = / / /

E 8 — —0.8mA S \ 2 -6

° /1 " | k= H

: — o - - LS /

© ——T [ | T q T 5

5 4 ] ? T~ o) S g lglls
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SD2493)

Equivalent circuit

Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) = Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 2SB1624 Unit Symbol Conditions 2SB1624 Unit
Vceo -110 \Y% Iceo Vce=-110V —-100max LA S r%»‘ © é | 2000
Vceo -110 V leBo Vee=-5V ~100max HA ] TN—T
VEBO -5 \Y V(BR)CEO lc=-30mA —110min \Y o ,,J & \\— -
Ic -6 A hee VCE=-4V, Ic=—5A 5000min(] I P s NP
IB -1 A VcE(sat) Ilc=-5A, IB=—5mA —2.5max Vv b I:P
Pc 60(Tc=25°C) w VBE(sat) Ic=—5A, Is=—5mA ~3.0max v i ! J#'z
T 150 oC fr Vce=—12V, [e=0.5A 100typ MHz g ﬁ» :
Tstg 55 to +150 °c Cos Vee=-10V, f=1MHz 110typ pF 8§~ . S
Chre Rank  O(5000t012000), P(6500t020000), Y(15000t030000) T
m Typical Switching Characteristics (Common Emitter) S St o

Vece RL Ic VBB1 VeB2 IB1 182 ton tstg tf er Weight : Approx 6.0g
V) Q) (A) V) (W) (mA) (mA) (ps) (1s) (1s) a. Type No.
-30 6 -5 -10 5 -5 5 11typ | 3.2typ | 1.1ltyp b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
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Equivalent circuit

Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SD2494) Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings (Ta=25°C) ™ Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3P)
Symbol 2SB1625 Unit Symbol Conditions 2SB1625 Unit o
15.6:02 2\1
Vceo -110 \ Iceo Vee=-110V —100max HA S
Vceo -110 v IEBO Ves=-5V -100max | pA d e o 33
VEBO -5 Vv V(BR)CEO lc=-30mA —110min \Y P 3 &
Ic -6 A hre Vce=-4V, lc=-5A 5000min[] 5 N.g3.3:02
al[ ]
IB -1 A VCEe(sat) lc=-5A, IB=-5mA —2.5max \% b <
Pc 60(Tc=25°C) i VBE(sat) Ic=-5A, Ise=-56mA —3.0max \Y ‘ o
T 150 c fr Vee=—12V, [€=0.5A ~100typ MHz . ‘ ‘ ‘ s
Tstg —55 to +150 °C Cos Vee=-10V, f=1MHz ~110typ pF E 215
Chee Rank  O(5000t0 12000), P(6500t0 20000), Y(15000t030000) I B
5.45:01 5.45:01 0.65'6% 3.35
® Typical Switching Characteristics (Common Emitter)
Vcec RL Ic VBB1 VBB2 IB1 |82 ton tstg tf Weight : Approx 6.5g
() Q) (A) V) v) (mA) (mA) (us) (1s) (1s) a. Type No.
-30 6 -5 -10 5 -5 5 1ityp | 32typ | Lityp B ¢ F b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
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Silicon PNP Epitaxial Planar Transistor

Equivalent circuit

(Complement to type 2SD2495) Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 25B1626 Unit Symbol Conditions 25B1626 Unit
VcBo -110 \ IcBo Ves=-110V —100max UA Lo g
Veeo -110 v leso Ves=-5V -100max | pA RN :
VeBo -5 Vv V(BR)CEO Ic=-30mA —-110min \Y o §| \
Ic -6 A hre Vce=—4V, lc=-5A 5000min0] g e e
s -1 A Vee(sat) lc=-5A, Is=-5mA -2.5max v Ly | &
Pc 30(Tc=25°C) W VBE(sat) Ic=-5A, IsB=-5mA —3.0max Vv o
Tj 150 °C fr Vce=-12V, le=0.5A 100typ MHz £ ‘ 1‘;5
Tstg —55 to +150 °C Cos Vce=-10V, f=1MHz 110typ pF E WA, e
[hre Rank  O(5000t0 12000), P(6500t020000), Y(15000t030000) !.l I] BT
2581~ 2.54 0.45'83| |2.4:02
m Typical Switching Characteristics (Common Emitter) 29102
Vce RL Ic VeB1 VBB2 IB1 Is2 ton tstg tf l py i I Weight : Approx 2.0g
W) () (A) W) ) (mA) (mA) (ps) (1s) (1s) —+— a Type No.
-30 6 -5 -10 5 -5 5 1.1typ 3.2typ | 1.1typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SD2560)

Equivalent circuit

Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 2SB1647 Unit Symbol Conditions 2SB1647 Unit
Vceo -150 \Y; Iceo Vee=-150V —100max HA N “—’159',650'4 ‘ 9 g == 2.0:01
Vceo -150 v IEBo Ves=-5V -100max | pA R —
Veso -5 v V(BR)CEO Ic=-30mA —150min % o L/ e
Ic -15 A hre Vce=—4V, lc=—10A 5000min(J a9 |al T 0 Y eazo
I8 1 A Vce(sat) Ic=—10A, ls=-10mA ~2.5max v b
| |
Pc 130(Tc=25°C) W VBE(sat) Ic=-10A, Is=-10mA —3.0max Y ‘ ! ‘
c i 0 2
Tj 150 °C fr Vce=-12V, e=2A 45typ | MHz g Z .
Tstg 55 to +150 c Cos Ves=-10V, f=1MHz 320typ pF 8 Losa: 06592
Chre Rank  O(50001t0 12000), P(6500t020000), Y(15000t030000)
® Typical Switching Characteristics (Common Emitter) N T 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
(V) (Q) (A) (V) (V) (mA) (mA) (us) (1s) (1s) a. Type No.
-40 4 10 -10 5 -10 10 0.7typ 1.6typ 1.1typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
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Equivalent circuit

Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SD2561) Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol 25B1648 Unit Symbol Conditions 25B1648 Unit
Vceo -150 v Icso Vee=-150V —~100max LA 36.4:03 0.0:0:
Vceo -150 \ leso Ves=—5V —100max LA 2 24402 | 21
.93.2:01 9
VEBO -5 \Y; V/(BR)CEO lc=—30mA —~150min \Y; =T ‘ ||
Ic -17 A hre Vce=—4V, lc=-10A 5000min[] o j
< 5H-a C 1] (&3 infels I
IB -1 A VCE(sat) lc=-10A, Ie=-10mA —2.5max \% d b l:‘]
Pc 200(Tc=25°C) W VBE(sat) Ic=-10A, IB=—10mA —3.0max Vv T —
Tj 150 °C fr Vee=-12V, [E=2A 45tp | MHz I | ‘ e
S
Tstg 55 to +150 °C Cos Vce=-10V, f=1MHz 320typ pF a\ 3 fow 06592
[hre Rank  O(5000t012000), P(6500t020000), Y(15000t030000) sous
5.45:0.1 5.45:0.1 .0 0.1
m Typical Switching Characteristics (Common Emitter) 5 ¢
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 18.4g
V) Q) Q) V) V) (mA) (mA) (1s) (1s) (1s) a. Type No.
-40 4 -10 -10 5 -10 10 0.7typ 1.6typ 1.1typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
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\gﬂl/ T (1] 1] = , /\/
S AT it 5
-15 Ia g [ ‘ ‘ ; l 1 /
| \ S ~
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Silicon PNP Epitaxial Planar Transistor

(Complement to type 2SD2561)

Equivalent circuit

Application : Audio, Series Regulator and General Purpose

H Absolute maximum ratings ~ (Ta=25°C) u Electrical Characteristics (Ta=25°c)  External Dimensions FM100(TO3PF)
Symbol 2SB1649 Unit Symbol Conditions 2SB1649 Unit o
156202 &
Veso -150 v IcBo VeB=—150V -100max | pA -
Vceo -150 v leBo VEB=-5V —100max LA o e o m
Veso -5 v V(ericEo lc=-30mA —~150min v N
Ic _15 A hre Vee=-4V, lc=—10A 5000min0] § Ne3.3:02
a1
I8 -1 A VCcE(sat) Ilc=-10A, IB=-10mA —2.5max \Y b Q
Pc 85(Tc=25°C) W VBE(sat) lc=-10A, Ie=-10mA —3.0max \Y 1 o
Tj 150 oc fr VCE=—12V, [E=2A 45typ | MHz . ‘ ‘ ‘ 7
Tstg -55 to +150 °C Cos Vce=-10V, f=1MHz 320typ pF B : 2.15
Chee Rank  O(50001012000), P(650010 20000), Y(15000t030000) I e
5.45:0.1] 5.45:0.1 0.65%0% 3.35
m Typical Switching Characteristics (Common Emitter) 15 a4 15
Vce RL Ic VeB1 VeB2 IB1 IB2 ton tstg tf Weight : Approx 6.5g
V) Q) (A) V) V) (mA) (mA) (1s) (1s) (1s) a. Type No.
-40 4 -10 -10 5 -10 10 0.7typ | 1.6typ | 1.ltyp B ¢ E  b.LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
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hre—Ic Characteristics (Typical) hee—Ilc Temperature Characteristics (Typical) 0j-a—t Characteristics
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Equivalent circuit

Silicon PNP Epitaxial Planar Transistor  (Complement to type 2SD2589) Application : Audio, Series Regulator and General Purpose
m Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C)  External Dimensions MT-25(T0220)
Symbol 2SB1659 Unit Symbol Conditions 2SB1659 Unit
Vceo -110 Y, Iceo Vce=-110V —100max UA 02 El = 2.0:01
VcEo -110 v IEBO VeB=-5V —100max LA ~N “ %_7
VEBO -5 \Y; V(BR)CEO lc=-30mA —110min \Y 5 N L
Ic -6 A hre Vce=—4V, Ic=-5A 5000min(] gl o] o Nesse:
Is 1 A Vce(sat) lc=-5A, IB=-5mA ~2.5max v [P
Pc 50(Tc=25°C) W Vee(sat) Ic=—5A, Is=-5mA —30max | V T j
n R f .
Tj 150 °C fr Vce=-12V, [e=0.5A 100typ MHz g E ‘
o o
Tstg 55 to +150 oC Cos Vee=-10V, f=1MHz 110typ PF - ! ‘ Lossa:
Thre Rank  O(5000t0 12000), P(6500t020000), Y(15000t030000) - J
25 ! 1 .25 14
® Typical Switching Characteristics (Common Emitter) BCE
Vce RL Ic VeB1 VBB2 IB1 182 ton tstg tf EQ Weight : Approx 2.0g
W) @) (A) ) () (mA) (mA) (1s) (1s) (1s) : a. Type No.
-30 6 -5 -10 5 -5 5 1ityp | 3.2typ | 1.1ty b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
\g
»
. = o . . (Vce=—4V)
= S ‘ _ = »
A s =uln or—| S |l Vi
7 —t] B | /
WAoo 1 A 5 | /
/1 g 74 /
&% 0.2mA- S |
5 e [ 1-0.2mAy g [ _ 4
T -4 A s =2 < HH < -4
- = g ‘ ) S— -5A £ /
¢ 4 s [ 5
3 i/ i g o 3 /
5 18=—0.1mA 2 L1 Ic=—3A =) Sl 3
g —T 2 = '1‘: & &l
s T o 5~ o s
° / : - A
/ L $ s/l oS/
0 8, I S/
() -2 —4 -6 -0.1 -0.5 -1 -5 -10 -50 -100 - 0 -1 -2 -3
Collector-Emitter Voltage Vce(V) Base Current Is(mA) § Base-Emittor Voltage VBe(V)
L)
3
(6]
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
) (Vce=-4V) (Vee=—4v) %
4 50000 — s °
1L — ‘: i 125°C —xg 5
" A AT Typ w p= c T > A
£10000 A < 10000 ol 1] /2?-%\77\ 8 A
p £ -30C =/ § 1
T 5000 & 5000 z
© - § | L
= A 5 e x |+
@ = L U [
5 oo oadll) 3 1000 afif’s E ]
3 2
® 9 s 5
a 500 ko)
205 /
200 100 0.4
-0.02 -0.05 -0.1 -0.5 -1 -5-6 -0.02 -0.05 -0.1 -0.5 -1 -5 -6 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
o (Vce=-12V) 50
100 TTyp] B
= y \ &: 40
g 80 / A £ [b/)’f
E / g 2
S = 30 %,
2 V 2 f@é
@ Vi o
g_ 60 / 5 ®$<p_
2 2 %
:_.__ v g 20 G
"‘Ig 40 =
3 £
) 20 é 10
2 Without Heatsink
I I
%.02 0.05 0.1 0.5 1 56 00 25 50 75 100 125 150
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Silicon NPN Triple Diffused Planar Transistor Application : Series Regulator, Switch, and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°c)  External Dimensions MT-25(T0220)
Symbol 25C2023 Unit Symbol Conditions 25C2023 | Unit oner s .
VcBo 300 Vv Iceo Vce=300V 1.0max mA - é 7 2001
Vceo 300 \% |IEBO VEB=6V 1.0max mA \\ %_,
VeBo 6 Vv V(BR)CEO lc=25mA 300min \Y g L
Ic 2 A hre Vce=4V, Ic=0.5A 30min £ g (2L ”3'75‘“|:
le 0.2 A Vee(sal) Ic=1.0A, 18=0.2A 1.0max v N |
Pc 40(Tc=25°C) w fr Vce=12A, [e=—0.2A 10typ MHz e
Tj 150 °C Cos Vce=10V, f=1MHz 75typ pF 8 s
Tstg 55 to +150 °C "
m Typical Switching Characteristics (Common Emitter) 25 L4
Vee RL Ic VB2 181 82 ton tstg tf E= Weight : Approx 2.6g
(V) Q) (A) (v) (mA) (mA) (1s) (1s) (us) i a. Type No.
100 100 1.0 -5 100 -200 0.3typ | 4.0typ 1.0typ b. Lot No.

lc—Vce Characteristics (Typical)

Vce(sat)—le Characteristics (Typical)

lc—Vse Temperature Characteristics (Typical)
(Vce=4V)

2 < 3 2
B e B /]
\e2 8
T ) z / I
z % /// g &
s | — S 2 c
e/ e : \\ [l
o | — —| S ] = I
3 1A — | 8 \ S o1 sh—=f.
s L) — g o | B
2 Te=20mA/StoP - £ I g ey ]
Z = 32 ¢} 2l o
% // | —t g 1 ‘ \ 3 U\ 79‘? (_'?
(8] £ & of =
/L 5 [T 9 1elel
g 7
3 N oA / I
3 Ic=1A - / /
o = T i 0 A
0 1 2 3 4 0 0.1 0.2 0.3 0 0.2 0.4 0.6 0.8 1.0
Collector-Emitter Voltage Vce(V) Base Current 1s(A) Base-Emittor Voltage Vee(V)
here—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=4V) (Vce=4V) E
200 200 ‘ S
w —"/—_\\ w u‘ £
£100 =] ™ £ 100 125 Gt 8 8 e
: Ty — = 5 v
= L s = —. o bl
3 il N \\ 3 =5 N ¢ //
= 50 = 50 - T n =
3 - N\ \| £ i 20 C_H N g1
2 I+ [ 2
AT AT NN = ANV
N 1
[} L— N\ @ LT \ ;0_5 il
[a] L [a] K]
1 o 1
i
=
10 10
B 10 100 1000 2000 3 5 10 50 100 500 1000 2000 A1 10 100 1000 2000
Collector Current Ic(mA) Collector Current Ic(mA) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
o (Vce=12V) e a6
A \ Natural Cooling
% ™\ 5 \ \ Silicone Grease
% > s \ Heatsink: Aluminum
r’\ SN2 < inmm
- T >} S? w o N
g / Pl 2 \o @ 30 -
s i < o, 5 %
g 1A Y g NG \ £ \6/
& / \ = 1 \ © \ D
oy / N E A—_ = &
2 L 2 ) W W @ \N
g 10 A auilin N £ 05 N\ 8 20 %
g / A1 © N 5  [150x150x2 Y’d“
T 5 2,
= Y 2 A\ 3 N
5 i/ 8 \ Cg 100x100x2 \
= o
5 4// o 0.1 N 2 10 ‘
A Without Heatsink! \ = N
b —] \\ 50x50x2
Natural Cooling A\Y g + \
[T 2 Without Heatsink \\
. 0.0l L1111 2—
-0.003  -0.01 -0.05 —0.1 -0.5 -1 2 10 100 500 0 25 50 75 100 125 150

Emitter Current Ie(A)
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Silicon NPN Epitaxial Planar Transistor ~ (Complement to type 2SA1186) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol 25C2837 Unit Symbol Conditions 2SC2837 Unit
0.4 o~ 4.8:0.
Vceo 150 y IcBo Vee=150V 100max LA 9| ‘1556 nEE e
Vceo 150 \Y IEBO VEB=5V 100max LA J‘ N ‘\ —
VeBO 5 Vv V(BR)ICEO lc=25mA 150min v AN i
Ic 10 A hre VcE=4V, lc=3V 50minC] gl ¥ [ Yeszw
b
IB 2 A VCcE(sat) Ic=5A, 18=0.5A 2.0max Vv ) )
Pc 100(Tc=25°C) W fr Vce=12V, [e=-1A 70typ MHz . ‘ ! W 2
Tj 150 °C Cos Vce=80V, f=1MHz 60typ pF § 5 s
8 <
Tstg —55 to +150 °C Chre Rank  O(50 to 100), P(70 to 140), Y(90 to 180) 105%2 0,657
H Typical Switching Characteristics (Common Emitter) 54501 Py 545201 14
Vce RL Ic VB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
V) Q) A () (mA) (mA) (1s) (us) (1s) a. Type No.
60 12 5 -5 500 -500 0.2typ 1.4typ | 0.35typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Ie Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
(Vce=4V)
10 T T T ~ 3 10
wmﬂp‘ QOW‘A % \
! g
. N | —1 200mA 8 \ .
A [
< // ] ﬁ‘fy g 2
2, eI - =
= T eom £ \ £ /
N v — 5 ©
— / - —
g 4 — Z0mA | @ N g 4 &7/
/= —— 5 L : L)
= o @
o , ,/ // 18220mA u? \ ) o’o@m §
L— 8 N 5A v/.0f /¢
A1 § ~ & ,/g
38
% 1 4 % 0.5 1.0 1.5 2.0 % 1 2

Collector-Emitter Voltage Vce(V)

hre—Ilc Characteristics (Typical)

Base Current Is(A)

hre—lc Temperature Characteristics (Typical)

Base-Emittor Voltage Vee(V)

0j.a—t Characteristics

(Vee=4v) (Vee=av) =
200 200 ‘ o 3
~ 125°C =z /
w N w 1 < v
= Typ \ = 25°C \ § /,
100 =100 ‘ N s ]
= T o /]
[ N o -30°C g 1
£ = ~N =
£ 50 £ 5 < it
5 S 1 o =
[} o £05 i
€] o E >
a N a % LA
©
20 20 T o2 /
0.02 0.1 1 10 0.02 0.05 0.1 0.5 1 5 10 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
120 30 ‘ 100
N v
o,
100 \Q' =
= A 10 T
T A - N o ‘L/
s / Typ \ < AN 5 %,
< 80 7 S s = &2
&S = © %,
> 47777457 N 2 N =3 o
@
® // Y ?:) \\ 2 %
S 60 7 S N o 50 S
o (8} — 2
o z N ) \”4
o / — \ 2 z
5 40 A I+ § il \ o \
- / 1 S — \ £
S / ol 1) —] S
© A | [ without Heatsink(] E
20 dl 0.5— Natural Cooling AN s
A L] . N =
— Without Heatsink
0 s LTI s g P e
-0.02 -0.1 -1 -6 2 10 100 200 0 25 50 75 100 125 150

Emitter Current IE(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Silicon NPN Epitaxial Planar Transistor ~ (Complement to type 25A1215) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°Cc)  External Dimensions MT-200
Symbol 25C2921 Unit Symbol Conditions 2SC2921 Unit
Vceo 160 \Y% Iceo Ves=160V 100max LA 36.4:03 6.0:0:
24.4:02
Vceo 160 v IEBO VeB=5V 100max LA 203201 s | 2 |
VEBO 5 Y, V(BR)CEO lc=25mA 160min Y, ‘ t ™
Ic 15 A hre Vce=4V, Ic=5A 50min[] ;of; a1 b
I8 4 A Vce(sat) Ic=5A, I8=0.5A 2.0max v | b
Pc 150(Tc=25°C) W fr Vce=12V, [E=—2A 60typ MHz T - 1_
" < |
Tj 150 oc Cos Ves=10V, f=1MHz 200typ pF g i J .
Tstg 55 to +150 °C Chre Rank  O(50 to 100), P(70 to 140), Y(90 to 180) S 1052 0658
0.1 0.1 3.0%87
m Typical Switching Characteristics (Common Emitter) 5.45:0 } 5.45:0
8 )
Vce RL Ic VB2 IB1 IB2 ton tstg tf : Weight : Approx 18.4g
V) @ @ v | o | ma | w) | ) Emwe 2 e vo.
60 12 5 -5 500 -500 0.2typ 1.5typ 0.35typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
15 3 15 (Vce=4V)
Y/ oS> oonk A S
| Y00~ 0000—T 400 =
,\‘I:Q/ 2 LT —1 300‘“A g
y/ %4 | g /!
. / —1 200MA 2 \ —_ /
< '/ £ | $
T 10 7 /ﬁrw s 2 \ f 10 //
/4 — | s : 7/
= 100mA = E
5 — F \ 5 /
2 %] S S >
2 s 50mA | 51 3 5 LS f
8 |/ 4 — \ g 38 & oy
ﬁ/ ‘ 7 \ 1c=10A ‘oo\ i/ [[)u‘?
18=20mA ] v/ o O
1 A 8 5A Y& >
o
S V
00 1 <l 4 00 0.2 0.4 0.6 0.8 1.0 G0 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vce=4V) E
200 T 200 1 3 2
. \\\\\ . 125°C, q‘; i /
£100 Typ = ‘ ‘ N g 1 i
c . 8
£ ] 5100 25°C N 3 _
2 50 = _30°C. <05 =5
; - \ § Em———— =T ™~ g L 1
S ™~ S 50— g !
€] N (8) =
[a] a _g
10 20 - 0.1
0.02 0.1 0.5 1 10 15 0.02 0.1 0.5 1 5] 10 15 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=12V) 0 160
80
//'\ \
4 AN JL =
= U / Typ \Q %
zo0 ~ 10 9, i >
/ X <
5 b 2 5 = g &
e /1 —N o 2 NG
540 5 5 o 80 )
g /] o 5 ,
= 3 g
: % : \ |
320 h S \ g 40
/:/’:f/ ] without HeatsinkD \ E N
L [ Natural Cooling \\ = \
= 05 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Without Heats‘ink
0.3 I
90.0‘ -0.1 =i -10 2 10 100 200 00 25 5‘0 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Epitaxial Planar Transistor ~ (Complement to type 2SA1216) Application : Audio and General Purpose

B Absolute maximum ratings (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions  MT-200
Symbol 25C2922 Unit Symbol Conditions 25C2922 Unit
Veso 180 v Iceo Vca=180V 100max LA S 020
24.4+02
Vceo 180 \ IeBo Ve=5V 100max HA 2-03.2:01 9 24 ‘
VEBO 5 \ V(BR)CEO lc=25mA 180min \Y ‘ “t ™
Ic 17 A hre Vce=4V, lc=8V 30min0 g NP B N R £
I8 5 A VcE(sat) Ic=8A, 18=0.8A 2.0max v 8 b l:‘]
Pc 200(Tc=25°C) w fr Vee=12V, [E=—2A 50typ MHz TL , r
< Il [|I
Tj 150 °C Cos Ves=10V, f=1MHz 250typ pF g i ‘ i
Tstg —55 to +150 EG ChreRank  O(30 to 60), Y(50 to 100), P(70 to 140), G(90 to 180) S 10592 0.650
0. 4520, 3.0%7
m Typical Switching Characteristics (Common Emitter) 845 1 8450
Vce RL Ic VB2 IB1 IB2 ton tstg tf i Weight : Approx 18.4g
) (Q) (A) ) (A) (A) (us) (us) (us) @ a. Type No.
40 4 10 -5 1 -1 0.2typ 1.3typ | 0.45typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
17 3 17 (Vce=4V)
NARKS B [ 5
:;/L/Xﬁé*g/m&ﬁ % | y //
15 s 100mE—] /7
>
'/ oA
Y //4 ==y LA < 1/
1 // _—] ‘ A § 2 kg /
ot /4 200023 S \ Z '/
s 17 — s g 10 7/
3 / | g 3
5 |/ ,/ 100mA H \ N\ 5 /
S ! # [ —— 2 \ N ez ioA g /§
= s/ | e SNy 5 . &
o /4 50mA E ©
y | < N
,/ IB=¢‘OmA< § 5A
/4 = /
o S q I
0 1 2 4 0 0.2 0.4 0.6 0.8 1.0 0 2 2.4
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ Bj-a—t Characteristics
00 : (Vce=4V) o (Vce=4V) ?—{ 2
LT ™. ‘ ‘ g
- N . <)
w m 125°C -
£100 ] £wo oy g
H jEabl 3 [— 2 -
2 50 N] 2 o= €os
: L I : \B —==T111]
R ——— N 5 2 A
(&) \ (&} \ = 1
a a \ 2
3
=
10 10 0.1
0.02 0.1 05 1 5 10 17 0.02 0.1 05 1 5 1017 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
80 50 I 200
\
N
-~ N, =
_ // \ \\% Z 160
T 60 / Tvp S Oa o @)
c %
% /A\ % = £ /”f
= < kS %,
3 5 N 2120 %
S q f//'—\ 2 9 @%
S 40 E N\ \ o e
g Vd o N \ 5 d\’éf
i A A S \ 2 80
= 4 2 o
A
& // 1 1 = g
o 20 © — \ £
/| / ] Without Heatsink 3 % 40
/ —] \
[ | ///:‘/ 0'5_ Natural Cooling g
é Without Heatsink
o 0.2 ‘ ‘ ‘ ‘ ‘ H g ‘ }
-0.02 -0.1 -1 -5 -10 2 10 100 300 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta("C)
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Silicon NPN Triple Diffused Planar Transistor (Complement to type 2SA1262) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-25(T0220)
Symbol 2SC3179 Unit Symbol Conditions 28C3179 Unit o
10.2:0.2 B 4:»
VcBo 80 vV Iceo Vce=80V 100max UA ﬁ I | 2.0:01
Vceo 60 \Y lEBO VeEB=6V 100max HA k\ 1
VEBO 6 \Y V(BR)CEO lc=25mA 60min Vv g L
Ic 4 A hre Vce=4V, lc=1V 40min 8 gl (2L | errse:
e 1 A VCE(sat) Ic=2A, 18=0.2A 0.6max v i |
Pc 30(Tc=25°C) w fr Vce=12V, le=-0.2A 15typ MHz A j
£l
Tj 150 °c Cos Vce=10V, f=1MHz 60typ pF s §_
Tstg -55 to +150 “C
m Typical Switching Characteristics (Common Emitter) 25 14
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf Weight : Approx 2.69
V) Q) Q) V) V) (mA) (mA) (1s) (1s) (1s) 2 a. Type No.
20 10 2 10 -5 200 -200 0.2typ | 1.9yp | 0.29typ ‘ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
4 I g 4 (Vce=4V)
T /
S 60mA— 8
Y | ——t
Iy e= \ ,
S/ ona| 2 \ s ///
= 5 =
s 1 3‘0mA 3 \ 2
= e 30mA g \ £
s 2 =) 5 2
o v ‘ 8 o N
= S )
s y/ 20mA 505 N 2 & q§§ Q,S&\
) = \ 2 @ IN I
= ] £ 3, 3 & of o
S /1 w AN o [3) O & &
i 10mA T z N ™~ 1 Lo/ T—9f—C
g T~ | [T s/ | & s
/ 3 ~—_CZ1A T 3 i/ 7
o
5 i D4
0 0 0 A
0 4 0.005 0.01 0.05 0.1 0.5 1 0.4 0.6 0.8 1.0 .2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) _ 0j.a—t Characteristics
500 (Vce=4V) o (Vce=4V) % s
| ] z d
¥ T i y 125°C 3 A
= = 100p———rT11 ] T 5 1
z Typ N & 25°C < o L
2100 — T[] [T = = N = il
g S g -30°C £ |
5 N £ 50 £
o 3 L1 ™~ § a o
8 — | 8 // _é /
3
20 20 s
0.01 0.1 0.5 1 4 0.02 0.1 0.5 1 4 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
40 10 — T 30
|
AN A N AN |
X \«OX\%‘ _ N\
5 B Q\ S
— 0, O
T 30 pret N N AW o \lb’/é
1 =z N, =
2 d N g Ne N i &,
3 N c =3 ey
c ° & P
$ 20 // Typ S \\ a \%’c\
£ i g o Y
E /,fa \\\\ § 1 \ \ %’ %
- ) AN
= H \ & 10
é 10 ,ﬂ/ LT TN \ g g \
© 1L \\ 0.5 Without Heatsink[] N E \
11T N Natural Cooling \ g \
[ Without Heatsink N\
0 0.2 ‘ ‘ ‘ ‘ ‘ 0 I e
-0.005 -0.01 -0.1 -0.5 -1 -4 3 10 50 100 0 25 50 75 100 125 150

Emitter Current Ig(A)
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Silicon NPN Epitaxial Planar Transistor ~ (Complement to type 25A1294) Application : Audio and General Purpose
m Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 25C3263 Unit Symbol Conditions 25C3263 Unit .
6204 o 480
Vceo 230 Y Iceo Vce=230V 100max LA N ‘159% ‘ 3 g F; 20101
Vceo 230 v leso VEB=5V 100max LA J‘ N ‘\ — ]
Veeo 5 v V@ricEO lc=25mA 230min v g a7 T i
Ic 15 A hre VcE=4V, Ic=5A 50min(] g~ izj a3z
Is 4 A VcE(sat) Ic=5A, 18=0.5A 2.0max V ) )
| |
Pc 130(Tc=25°C) W fr Vce=12V, [e=-2A 60typ MHz J 4 ‘ | W 2 [
Tj 150 °C Cos Vee=10V, f=1MHz 250typ pF ER 2
Tstg 55 to +150 °C CheeRank  O(50 to 100), Y(70 to 140) N L soss2 06582
® Typical Switching Characteristics (Common Emitter) 5.45:01_ 54501 1.4
B C E
Vcc RL Ic VBB1 VBB2 IB1 182 ton tstg tf m Weight : Approx 6.0g
V) Q) (A) v) V) (mA) (mA) (1s) (1s) (us) a. Type No.
60 12 5 10 -5 500 -500 0.30typ | 2.40typ | 0.50typ b. Lot No.

lc—Vce Characteristics (Typical)

Vce(sat)—Ils Characteristics (Typical)

lc—Vse Temperature Characteristics (Typical)

05 3 a5 (Vce=4V)
Q‘TL/ S sob T g /
. ! g /W
[l o
[N ] £ /1]
// 40002 o \ _ /
< / = s < /
s1o 7 7 i s ? S 10 /
= omA =
N4 ] §
3 s s
s U/ N g N 3
A 2 =
5 1 ] 100m z N 5
/4 —1 | 5 1 I\ A s
N/ ‘ £ N[ 1c=10A 5 °
[3) 50mA £ = 3
4 —— \ g S
i L
- s
Vo — 18=20mA g s
0
0 1 2 3 4 % 0.5 1.0 1.5 2.0 % 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ 0j-a—t Characteristics
2
Vce=4V Vce=4V =<
200 VetV 200 = (Ve V) S 3
| L —TTT] N 125°C &
£100 ] N £100 o] ™ = A
= Typ = BC g1 g
& —— © i 2
2 50 S 50 _soc :
o . I \ 5 [ N Té o5 e
H NN 5
(8} (8} =
9] ‘ %) \ g L]
a a k5
\ : /
©
10 10 Toa
0.02 0.1 0.5 1 5 10 15 0.02 0.1 05 1 5 1015 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
100 40 u 130
N 7|
2
N2, - N\
80 N B N
N 5t 1N
= 10 N N S100 2
z ~ o < N
2 Typ < = 7
= > 5 2 \o,_
£ | 2 N © %,
60 = ~N AN 2 N\ %
3 z J 2 N%
5 2 N \ 2 %
3 M 5 ™ a K
= U N S,
@ /| o N \ o \194
&40 s 1 \\ \ 3 s0
5 V8% Wl e = : AN
H Va4 8 0.5 AN = N\
© ol A1 1L [\ [ | | Without Heatsink| \ E \\
;:/— Natural Cooling g \
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0/ 0.1 ‘ ‘ 25 I ;
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Silicon NPN Epitaxial Planar Transistor ~ (Complement to type 25A1295) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol 25C3264 Unit Symbol Conditions 25C3264 Unit oo
36.4+ -020
Veso 230 v Iceo Ves=230V 100max | pA e -
420 2.1
Vceo 230 \ IEBO Ves=5V 100max PA 2:03.2:01 =2 ‘
VEBO 5 V V(Br)CEO Ic=25mA 230min \Y ,\3 W
Ic 17 A hre Vce=4V, Ic=5A 50min(] 3 a1 I b
le 5 A Ve (sat) Ic=5A, 18=0.5A 2.0max v N b [
Pc 200(Tc=25°C) W fr Vce=12V, [e=-2A 60typ MHz } | M B i
Tj 150 oc CoB Vee=10V, f=1MHz 250typ pF S\ £ ‘ 5
Tstg 55 to +150 °c CheeRank  O(50 to 100), Y(70 to 140) 5 Los? pesti
. L L. B 5.45:01 5.45:01 3.0%%
| Typical Switching Characteristics (Common Emitter) S
Vcc RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 18.4g
W) Q) (A) V) V) A (A) (1s) (1s) (1s) a. Type No.
60 12 5 10 -5 0.5 -0.5 | 0.30typ | 2.40typ | 0.50typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
17 3 17 (Vce=4V)
] T s \ /
A o T <
15 /1 L OB H 15 II
\ s
omA J/H
. /7 o0 2 \ z /i
A & =
74 s B : /
e 77 ‘ : e ]
= 200mA 2 =
3 y’ // /Y‘/ S \ 3 / /
5 | T S 3 =
g 7 100mA ® g SITE
£ ﬂ// —F—] 5 1|\ N - a1
b= = o 5 9, @
S s y/ 50mA 5 ™ l‘;]fA [3) én- (()g;
/4 —— | s N AT
V/1T— |a=2‘omA< ‘g [ [5A ;V & ‘;?
= T |
# \ 38 /V/ 1
% 1 2 3 4 % 0.5 1.0 15 2.0 % 1 2 3
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ 0j-a—t Characteristics
_ - 2
200 (Vce=4V) 200 — (Vce=4V) S 3
125°C 3
£100 il M £100 = c; P
E Typ = 25¢ N g, L
= N S s0 L 3¢ 8
z %0 \\ i Tos =]
= L —T T A £ \\ o b
o [ ‘ o F et
8 3 \ : o
§ v
10 2
10 0.1
0.02 0.1 0.5 1 5 10 17 0.02 0.1 0.5 1 5 10 17 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=12V)
100 40 ‘ ‘ 200
o
o,
2 =
80 \\ 5160
= 10 O & 4
: 2 E s
s Typ 5 5 2 &
%60 = = LN 2120 %
= o N \ @ .
3 H 5 a S
g A ? \ ] %4
w 40 o 2
. 7 g 0 = 5 80
S / // ’\ 2 ) ’;
= vV S 0.5 \ S
© 20 // © [ | Without Heatsink \ E
//f [ | Natural Cooling 5 40
A =
/ﬁ ‘ 5 Without Heatsink
0 0.1 t
~0.02 0.1 _1 “10 3 10 100 300 % % 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Epitaxial Planar Transistor ~ (Complement to type 2SA1303) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 2SC3284 Unit Symbol Conditions 25C3284 Unit
15.6+04 o o
VcBo 150 \Y, IcBo Vee=150V 100max UA Q ‘ =96y ‘ LK 2.0:01
Vceo 150 Vv IeBO Ves=5V 100max UA J‘ N ‘\ —
VEBO 5 Vv V(BR)CEO Ic=25mA 150min \ g g N
Ic 14 A hre Vce=4V, Ic=5A 50min[] a - z[j 23201
I 3 A VCE(sat) Ic=5A, 18=0.5A 2.0max \ ) )
T
Pc 125(Tc=25°C) w fr Vce=12V, le=—2A 60typ MHz I Igy M ,
Tj 150 °c CoB VcB=10V, f=1MHz 200typ pF § 5 i b
Tstg 55 to +150 °c ChreRank  O(50 to 100), P(70 to 140), Y(90 to 180) ‘ I 1ose 0657
® Typical Switching Characteristics (Common Emitter) T T S L4
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf m Weight : Approx 6.0g
V) () (A) W) () (A) (A) (1s) (us) (1s) a. Type No.
60 12 5 10 -5 0.5 -0.5 0.2typ | 1.5typ | 0.35typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
> (Vce=4V)
14 oS I ~ 3 14
o T LT /
[Juls >
T e L )
g 4 150mA S g | g w
& L— c 2 )
c / ///I/ z \ c
o 8 100mA o 2
sy L l—T | ¢ 3
B / S‘OmA s \ § 5
2 I — s 1 =
S 4 — £ l\ 3
w —
V 18=20mA < 1c=104
S ¥
2 5A /|
o
8 /
% 1 4 % 0.2 0.4 0.6 0.8 1.0 % 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ Bj-a—t Characteristics
3
Vce=4V Vce=4V =
- (Vce ) 200 ‘ ‘ (Vce ) é; g
Iy ™~ 125°C &
& ™ [T —t g b
£ N | £ I N g B
_5100 Typ - \ %100 25°C ‘g 1
(0] — (0] — T T N Q
2 O = -30°C i H w £ 2
g Hanl [ ——— gos
8 g
8
20 20 - 0.1
0.02 0.1 0.5 1 5 1014 0.02 0.1 0.5 1 5 1014 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
” N ° T 130
(%, |
7,
// BN - AN
/ - 2N N 2
60 i N %, N ™\ P 100
o) N 10 N RN o .
=) / < o N N 5 s,
E ), 5 \ = \’),.
7 = 5 A\ \ © %
g 4 — = N \ = N, S
5 d N g ) 2 N e
340 e g e 5
2 A > g &
= £ N g s0
2 1/ 1/ = 3 \ Z
sen VI // | 8 E Without Heatsink \:‘\ E \
Ay S \ < N
/4/’;1 0.5 [| Natural Cooling A\ g \\
4/ ‘ ‘ ‘ ‘ ‘ ‘ 3 S'Without Heatsink
—00.01 -0.1 =i -10 0'23 10 100 200 00 2‘5 5‘0 75 100 125 150
Emitter Current I(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Epitaxial Planar Transistor ~ (Complement to type 2SA1386/A) Application : Audio and General Purpose

B Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-lOO(TO3P)
Symbol| 2SC3519 | 2SC3519A | Unit Symbol Conditions 2SC3519 | 2SC3519A | Unit
4 o~ 4.8:0.
Veeo| 160 180 v oo 100max LA 9| ‘lssf; REE v
Veeo | 160 180 v Vee= 160 | 180 v e\
Veeo 5 % leeo Ves=5V 100max LA EIR N
Ic 15 A V(BR)CEO lc=25mA 160min \ 180min v i zEj [\g3.2:01
I 4 A hre Vce=4V, lc=5A 50min0] ‘ ‘
T
Pc 130(Tc=25°C) W VCE(sat) Ic=5A, 18=0.5A 2.0max Y o % ‘ i W 2
Tj 150 °C fr Vce=12V, [e=-2A 50typ MHz § § 3
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 250typ pF A 10582 0.65'87
Chre Rank  O(50 to 100), P(70 to 140), Y(90 to 180) s 45 s d50s »
m Typical Switching Characteristics (Common Emitter) B C E
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
(V) (Q) (A) (V) (V) (A) (A) (us) (1s) (1s) a. Type No.
40 4 10 10 -5 1 -1 0.2typ | 13typ | 0.45typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
i 3 i (Vce=4V)
PSS [y I S
D g \ 1/
omh: &
/4 = \ 7
Q
s e I WL 3 /
T 10 / T>> 2 2 10 /
N 5
3 | 100mA ] E 5
S/ — | g \ N\ 5
8 | 74 = \ N ic=10a 8
= g1 = 5
(8] I/ 50mA £ N~ B
/ — i
Y 18=20mA S 5A
|/ 3
3
% 1 4 % 0.2 0.4 0.6 0.8 1.0 % 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Veezav) 2
300 300 S 3
w LT ™ ¥ H p
<= M N| = 125°C : 2l
£100 | 5100 = g 1
& Ty i & 25°C 8
£ 50 £ 50 T 30°c | ®os 24
: N L N =
o =TT ™~ o \ >
o \ o 2 1
o \ o .g
s
£
10 10 0.1
0.02 0.1 05 1 5 10 15 0.02 0.1 05 1 5 10 15 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
50 (Vee=12V) 20 - 150
]
20,
S ", —
/// N 10 s B
g &0 /1 T z 5 < N CE 1
E A AN 4 N\ E
> / 2 AN 2
0 TN § 1 s 'g
o V| (@) N =
2 ) \ = Without Heatsink(J N ]
= LA alr 2 0571 Natural Cooling [T\ 2 s0
3 Vbe ° b
2. podd 3 1.25C3519 E
o U - 2.2SC3519A £
//:,::/ 0.1 § N
== +H. Without Heatsink \
0 0.05 1] 35 \ i
-0.02 -0.1 -1 -5 -10 5 10 50 100 200 g 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta("C)



Silicon NPN Triple Diffused Planar Transistor (High Voltage Switching Transistor) Application : Switching Regulator and General Purpose

¥ Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol 2SC3678 Unit Symbol Conditions 25C3678 Unit
Veso 900 v Icso VeB=800V 100max LA 3| ‘15;_*;“‘ 2000
Vceo 800 Y IEBO Vee=7V 100max LA J‘ ‘\
N
VeBO 7 Vv V(BR)CEO Ic=10mA 800min \Y o 1 ~
Ic 3(Pulse6) A hre Vce=4V, Ic=1A 10t030 g < |al 1]
b
Is 1.5 A VcE(sat) lc=1A, 18=0.2A 0.5max V ‘
Pc 80(Tc=25°C) W Vee(sat) Ic=1A, 18=0.2A 1.2max v IRURUIS
N gl 3 i
Tj 150 °C fr Vce=12V, [e=-0.3A 6typ MHz g 5 3
o <
Tstg _55 to +150 °c Cos Vee=10V, f=1MHz 50typ pF N 1057 0.65%%
® Typical Switching Characteristics (Common Emitter) 545201, P 54501 L4
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf T Weight : Approx 6.0g
v @ @ | ® | ® | @& ® | | | fodbol . ype o
250 250 1 10 -5 0.15 -0.5 Imax S5max 1max b. Lot No.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
3 500mA 400mA (Ic/1s=5) g (Vce=4V)
I e e :
/ 300mA =
’ — £% =
// ‘ ° E | / ~
z / J00mA gi _‘55“6 Case Temp) | —— 1~ % /
T 2 oo — =l = 2
= B >3 25°C (Cas Temp) — / H
£ 5o | L = =
£ g2 ﬁ/ ] 3 gl g
: 100mA 2 ) SLC‘—‘_EE@ s ;’ K 5
S — | ‘ = ”—— g g (.r)u g [)
5= £ o 3
% 1 - 18=50mA | g & & § 1 P c\? 5
o Eg & S oflo
w = & & &g
L E ALY 3
g £ '
% z Vce(sat) LT xrf;c’
0 9@ g | ‘ ‘ 0
0 1 2 0.02 005 0.1 0.5 0 02 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vee=4V) 2
50 TTTT . I (; 3
e e |
w = tstg @ 1
£ 25°C El Vee=250V / £ A
= ~ < Ic:ls1:—lB2 g '
8 ! ! ! ! N 3 0 =2:0.3:1Const. A 'g ’//
2 -55°C N ® R T
5 |— ~ E / g
= \\\ '; tr £/ 5] =
9 10 £ ya e i
LD) \C § 0.5 4 E 0.5 A
N 2 top T / é
5 0.2 ‘ = 0.3
0.01 0.05 0.1 05 1 3 0.1 0.5 1 3 1 5 10 50 100 500 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
10 10 80
5 =
’ 2, N % \\
00‘/& \\ o 60 z
$ z N 5 g
< £ S %
T 3 g N2
2 = 2 %
\ : N\%
s 4 s 1 a 40 %
b A\ o — ° \/’)‘F
S S [ without Heatsink H \
$ 0.5 $ 0.5— Natural Cooling o
T[] Without Heatsink(] S L=3mH £ \
(8} [ | Natural Cooling (8} [ | lee=—1.0A g 20
Duty:less than 1%0 = \
0 e \
Without Heatsink
0.1 0.4 35 \ i
50 100 500 1000 50 100 500 1000 % 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)
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Silicon NPN Triple Diffused Planar Transistor (High Voltage Switching Transistor) Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°Cc)  External Dimensions MT-100(TO3P)
Symbol 2SC3679 Unit Symbol Conditions 25C3679 Unit 5o
o 15.6:04 o & 1,820
Vceo 900 v Icgo Vce=800V 100max LA Ik 2001
Vceo 800 Vv lEBO VEB=7V 100max HA j N ‘\ 1
Veso 7 % VER)cEO lc=10mA 800min v E RNy
Ic 5(Pulse10) A hre VCE=4V, Ic=2A 10t030 i zzj N3zt
I8 2.5 A VCcEe(sat) Ic=2A, 18=0.4A 0.5max \Y | |
T
Pc 100(Tc=25°C) W VBE(sat) Ic=2A, 18=0.4A 1.2max Vv o ‘ i W 2
T 150 °C fr Vce=12V, le=-0.5A 6typ MHz 8 s 3
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 75typ pF 105782 0.65°97
m Typical Switching Characteristics (Common Emitter) RS Sa% 14
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf @ Weight : Approx 6.0g
V) Q) (A) V) V) (A) (A) (1s) (1s) (1s) a. Type No.
250 125 2 10 -5 0.3 -1 1max Smax Imax b. Lot No.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
700mA 600mA = (Ic/18=5) (Vce=4v)
5 S 5 / I
4 - 500mA is
4 — | 4(‘)0mA s E A
——— o : 7
< A 300mA- £ K
BT R an
£ 3 =2 2 3
! s 5 >
s S o o 1]
o 22 ] < § EI
) i S @ ~[ &
g 2z s, Vee(sat) 5 o 2 et o =
K 16=100mA 53 55°C (Case Temp) | | T ——T"17 3 5’ Sl 8 I
©° 27 oo (Case Temp)] — P> c\f <
© . - |.§ 2 CTITIET (Case Temp) ] o ) S & §
S5 T | Skl [
R | . (2 2
E veetsa 125 i ey
0 0 + $ T | | 0
0 2 0.03 0.05 0.1 05 1 5 10 0 02 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
- 3
5 ‘ ‘ (Vce=4V) 10 } } } S 2 v
— m— [ 5 /1
1 @ I [ — ] L 4|
w 125°¢C S Sfvecmzsov | Lo a L d
= o ~ 2 Ic:lB1:—lB2 P =
£ 25 ‘C ==\ e 0 =2:0.3:1Const. 'q § L
o 1 = £ 0.5 =
a‘:) -55°C il _E \\ = L
= \\ »; 1 t g LA
9 10 - — 5 d
8 \\ -é 0-5 I E
N 2 ton [T 7 :
=
5 0.2 0.1
0.02 0.05 0.1 05 1 5 0.1 0.5 1 5 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
- A 5
4 NG 1> 10
7SS, o, F—\o+HH .
5 %’%ﬁ:@%&ié & S5 5 g
N2 Y I 2
= ANE) D N\ = = %
< | < S 4
5 @ X 2o g Z
g ‘\lbﬁ\ AN ‘\\ 5 E <
S 05 ANy £ 05 3 50 =,
3 AN AY 3 - 5
S N\ 5 £ i
g \\\ E Without Heatsink g \
E 0.1 V'\{‘\ltsoul‘ }-(i:earl.mk’ AN = 01 Natural Cooling E
- atural ooling \N o =
0.05 NN 0.05 o oa =
N — Duty:less than1% g
N H
‘ ‘ ‘ ‘ 35 Without Heatsink
0.01 0.01 0 w i
5 10 50 100 500 1000 50 100 500 1000 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta("C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switching Transistor)

Application : Switching Regulator and General Purpose

W Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 25C3680 Unit Symbol Conditions 25C3680 Unit
Vceo 900 v Iceo V=800V 100max LA 3| ‘15;_3;“‘ E i 2001
Vceo 800 v IEBO VeB=7V 100max LA J‘ N ‘\ — |
VeBO 7 v V(BR)CEO Ilc=10mA 800min v ol I PN
Ic 7(Pulsel4) A hre Vee=4V, Ic=3A 10t030 I Y | PP
Is 35 A VCE(sat) Ic=3A, 18=0.6A 0.5max \Y b‘ ‘
Pc 120(Tc=25°C) w Vee(sat) Ic=3A, 1s=0.6A 1.2max v i %} 3 ,ULz
Tj 150 °c fr Vce=12V, le=—2A 6typ MHz § & s
Tstg 55 to +150 € Cos Ves=10V, f=1MHz 105typ pF 8 |_rossz 06587
m Typical Switching Characteristics (Common Emitter) 5.45:01, — 5.45:01 14
Vce RL Ic VBB1 VBB2 IB1 12 ton tstg tf ‘ Weight : Approx 6.0g
“w @ | e | w | w | w ] ® | | | e [odal Tpeno.
250 83 3 10 -5 0.45 -1.5 1max S5max Imax b. Lot No.

Ic—Vce Characteristics (Typical)

Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical)

lc—Vee Temperature Characteristics (Typical)

7 — (Ic/ls=5) 2 (Vce=4V)
>
1A T <
Toma] 2o 171
7 & 1]
6 ‘ L5, Vee(sat) _LaA] 6
> =1
500mA N | —T L7 z
< g i _g5°C (Case Temp) L7777 // // <
< S K
E 2 & T A g /
< 300mMA s 25°C (Case ¢ LA o I
o 4 'g> / 5 4
s —T T | ! =2 M i e I
© / 200mA &R & Temp) 41 s
5 = s T | 8 /
L2 AL o
. | 55 -
s, 18=100mA 5 © 2
® — u =
S E
su
gy
38 Vce(sat) ;
Om CEL
0 0  — ‘ 0
0 4 0.02 0.05 0.1 05 1 5 7 0 0.2 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) Bj-a—t Characteristics
2
(Vce=4V) k<
50 L1110 iy ————— ; g 2 P
2. 0 O o e T - 1
m e TR = I . I tstg ° Wi
= N ‘; Vcez=250V ~ e 1
- ‘ ‘ e Ic:le1:182=2:0.3:—1Const.. g
< —55°C 5 YN g %
o S 3 P
= © L 05 T
< £ — s
() —_ Tt
£ AUEE S / g
© 10 N £ / £ =
9 §os5 £ 5
E jten ! g
0 ° [ | N F
5 0.2 0.1
0.02 0.05 0.1 05 1 5 7 0.1 0.5 1 5 7 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
2 [T ] 20 120
10 NN 70 10
SN s N
25 IS TN <100
5 AN N 5 % \\
N 51
o 5
~ = = 2
< \ < 2 2,
K 5 = e
P - A\ o 1 .g \:o//"
) \‘ \ 5 @ 05
£ 0.5 = 0.5 = ()
S \ AY = a ER
3 \ 3 a \”,
S 5 $ 50 N
8 3 ) ) 2 N
Lt . . 2 G4 Without Heatsink
o Without Heatsink(z N 5 Natural Cooling E \
© Natural Cooling o L=3mH £ N
0.05 N 00511 |;=—1.0A % N
— Duty:less than 1% s \
‘ ‘ ‘ ‘ 3 skwithout Heatsink
0.01 0.01 0 w i
2 5 10 50 100 500 1000 50 100 500 1000 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switching Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-25(T0220)
Symbol 2SC3830 Unit Symbol Conditions 2SC3830 Unit
10.2:+ o 4.8:0
Vceo 600 v IcBo V=600V Imax mA - Ny
Vceo 500 v IEBO VEB=10V 100max LA z 1 %1
VeBo 10 Vv V(BR)CEO lc=25mA 500min \% 5 ; L]
Ic 6(Pulse12) A hre VCE=4V, [c=2A 10t030 g gl [a [ eerse
Is 2 A Vce(sat) Ic=2A, 18=0.4A 0.5max v ” |
Pc 50(Tc=25°C) W VBE(sat) Ic=2A, 18=0.4A 1.3max \% . [
Tj 150 °C fr Vce=12V, le=-0.5A 8yp MHz § s
Tstg _55 to +150 °C Cos Vce=10V, f=1MHz 45typ pF -
® Typical Switching Characteristics (Common Emitter) 25 14
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf E Weight : Approx 2.6g
) Q) (A) (V) (V) (A) (A) (us) (1s) (1s) 2 a. Type No.
200 100 2 10 -5 0.2 -0.4 Imax 4.5max | 0.5max ‘ b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
. (Ic/18=5) (Vce=4V)
© T g 2 6
A» /300mA | gg /
e / 600MA T —— > & 5 /
= 23 <
< ‘ g @ 8 / /
T 4 400mA So =
g / — | 300m 53 g
s | i 3 /
3 3 i 581 == - 3
z /] 200mMA 5% e Temp) LIHFT A 5 /
S @5 o) T o > 2
S — 52 T i e NEK
L Ve g8 T L 3 2 S1§)E
3 18=100mA Eg 5" case (3{’? $ é’?
L= </ 5=
1 o 1 5140 S/
Lo & Lo o
5@ Vce(sat)
O m
o 0 - | 9
0 4 0.02 0.05 0.1 05 1 0 0.2 04 06 0.8 1.0 1.2 1.4
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) E
50 7 G 4
| % 5 = ¥
w 125°C = = ) b
w - @
= 25°C a Yy 2 |vce=200v to A ¢ d
= Y et lc:lB1:182=10:1:-2 B LA
3 ,‘ N & 7 |
pos _55°C \ 5 1 & | L
3 — § E — g 1 -
= F 13
3 20 ton 4 g i
o 10 M= . / — s
a El ~ L g05
| & to 1Y 5 P
5 \ 0.1 ‘ T3
0.02  0.05 0.1 05 1 56 0.2 0.5 1 5 6 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 ‘ 20 50
o |
10 s — 10
= —
5 = N 5 ~N 2 40
TN a 41;}
< N\ 3, < s <
3 \o \ 3 = %,
£ 1 N \ 2 = 30 A
3] \ . o ° S
= N 2
3 05 N \ 3 05 e 3
5 N NN 5 g i
& ANIIANEAN g : . s 20
Q@ N ) Without Heatsink o
S N \ ° Natural Cooling E
O .1}H Without Heatsink N © 91 L=3mH £
4 Natural Cooling ~ L N ls2=—0.5A '5 10
0.05H 0.05 Duty:less than 1% s
[ [ [T [T 2 'Without Heatsink
JAU B 000 1] 2
7 10 50 100 500 600 50 100 500 600 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage and High Speed Switching Transistor) — Application : Switching Regulator and General Purpose

H Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SC3831 Unit Symbol Conditions 2SC3831 Unit s g
Veeo 600 % Icso VeB=600V lmax | mA S K e
Vceo 500 V leBo Ves=10V 100max HA j N \ 1 t
Veso 10 v V(ericEo Ic=25mA 500min v EEE RN
o < a 40.1
lc 10(Pulse20) A hee Vce=4V, Ic=5A 101030 N L ez
I8 4 A VcE(sat) Ic=5A, IB=1A 0.5max \% TR
Pc 100(Tc=25°C) w VBE(sat) Ic=5A, IB=1A 1.3 max \Y% o 3 ‘ i w 2
Tj 150 °c fr Vee=12V, le=-1A 8typ | MHz sl s s
Tstg -55 to +150 °C Cos Ves=10V, f=1MHz 105typ pF | 10582 0.65'97
. . . P . 5.45:0.1 5.45:01 14
m Typical Switching Characteristics (Common Emitter) B ¢ E
Vce RL Ic VBB1 VeB2 IB1 182 ton tstg tf er Weight : Approx 6.0g
W) @) (A) V) ) (A) (A) (1s) (1s) (1s) a. Type No.
200 40 5 10 -5 0.5 -1.0 imax | 4.5max | 0.5max b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
/lg= =
a Y‘. = (Ic/le=5) i (Vce=4V)
Bl 800mA e 0 /
R4 | — ‘ E?g Vee(sat) ///
8 —| 600mA] = g8 =g 8
L) :ﬂ —
< / -~ — T | g > _g5°C (Case Temp) ————"// d / g /
2 // 4(‘>0mA >g [ 11T <emp) 11T // 5 / / /
£ 6 — s 2 25°C (Cas / t 6
= | g5 ot E af
o EE T Templi= 5 &z
o (CBS o =
5, 200mA | 3 & 122 24 ] S 4 5, S, ,,§Q
: o 55 T 3 7/ ¢/ ]
3 ya ‘ = o S &l g
O 100mA Ge ({/;,0 O 8/
2 g g 7 75
24 (sap) I
4 Vce(sat
0 ce 0 [ @ / /
0 1 4 0.02 0.05 0.1 0.5 i, 5 10 0 0.2 0.4 0.6 0.8 1.0 i.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetsiget—lc Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) 5
50 7 10 i S 2 7
125°C Z . - ! =z D%
i 28°C maY S tstg ¥ oq 1
< | L 2 lvcc 200V g
Sl < Ic:l81:182=10:1:~2 ™~ = B
g I see ] - | Eos =
H fe——T"T \\\ e 1 ©
= \\ P 7 £ Bt
3 N\ 0.5 2
8 10 N E’ o ~ ton = E
e £ ™~ 7 o
‘% tr E
5 0.1 Ll 0.1
0.02 0.05 0.1 0.5 1 5 10 0.2 0.5 1 5 10 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
30 30 100
N 2o,
10 \ N Lol || 10 \\\ =
. \ ~ =
5 2 \ \ 5 & 4,
< AN \? \ < < /45/
5 N <)C‘ T = O’/’,}
= N 2 2 %
g 1 N \ o 1 2 %
5 < N 5 o 50 %,
© o5 \C \C © o5 @ 2%
S \ s 3
5 AVERN 5 . . & \
3 H 9 Without Heatsink
8 Without Heatsink \ E Natural Cooling §
0.1|=4 Natural Cooling 1—1 1 L=3mH [ 1 | =
FH le2=—0.5A 3
0.05 . . 0.05 Duty:less than 1%0 =
‘ ‘ T Without Heatsink
0.02 ‘ ‘ 0.01 ‘ ‘ ‘ 3-(5) t +
8 10 50 100 500600 50 100 500 600 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)
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Ambient Temperature Ta("C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switching Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C)  External Dimensions MT-25(T0220)
Symbol 2SC3832 Unit Symbol Conditions 2SC3832 Unit o
10.2:02 o $.820:
Veceo 500 v IcBo Vce=500V 100max 7 Ik = 2001
VcEo 400 v IEBO Ves=10V 100max LA \69 | %;;,
VEBO 10 v V(BR)CEO Ic=25mA 400min Vv i L]
Ic 7(Pulse14) A hre VCE=4V, Ic=3A 10t030 8 5| |[all_J|heamsee
I8 2 A Vce(sat) Ic=3A, 18=0.6A 0.5max v = [P |
Pc 50(Tc=2500) W VBE(sat) Ic=3A, 18=0.6A 1.3max \ . éi‘ [
Tj 150 °c fr Vce=12V, [E=—0.5A 10typ MHz 5 s ‘ ‘
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 50typ pF f ‘ 06582
. N . L. . 25 ! l 1,25 1.4
m Typical Switching Characteristics (Common Emitter) <t
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf Weight : Approx 2.6g
(V) (Q) (A) V) (V) (A) (A) (us) (1s) (1s) = a. Type No.
200 66.7 3 10 -5 0.3 -0.6 1max 3max | 0.5max ‘ b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
. V - g (Ic/1e=5) - (VcE=4IV)
< 600MA | ic
oS 55 ) . [y
© / 400mA 2 E Vee(sat) /; — / /
- T | £51 4 g / /
S 300mA S8 L A =
- 55 | | gL T /1]
e’ omal  Eg [T et T[] g * /1
o — 3% Bl 5 ~
5 05 — (_ase‘(emm = N ° &
5 5 & 125.C —1 5 2 &
2 15=100mA R & B /
° 5 £ g ) 2
o w = o Jo
4 LE A
2 N9
o 2,
28 2
8 g VCE‘(SB‘) | L <>“o‘ /
0 0 0
0 1 4 0.02 0.05 0.1 0.5 i 57 0 0.2 0.4 0.6 0.8 1.0 i.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetsiget—lc Characteristics (Typical) 0j-a—t Characteristics
- 3
50 1] WiE=av) 10 ‘ S a4
. 0 ! 5
" 125°C N i toig @ P
£ 5 2 VccE 200V g
£ 25‘ ? \\ o lc:lp1i—lB2=10:1:2 ‘§ LA
o  [—-30C 1oy ‘\ = ,( g 1
2 [T 2 4 ] = LT
g \\Q\ = 7 E !
3 a0 AN BFUs I ton £ i
8 f_-‘ \:~ = |_—T E 0.5
3 T 2™ S~
%) 8 d
=
5 0.1 0.3
0.02 0.05 0.1 0.5 1 5 7 0.2 0.5 1 5 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 ‘ 20 50
2,
10 \0%&7: 10 \, -
N\ N\
~ N 2 40
\ & 4
5 5 \ 5 \ @ s
3 \ 3 \ H <
|5 E 2 30 %
s g 3 Je,
5 5 a %
S (8] 5 \’44
S 5 ) 2 20
° = Without Heatsink g
2 0.5 (11 3 | Natural Cooling £ \
8 L1 | Without Heatsink[J o [ [ | L=3mH S|
[ Natural Cooling © —le2=1A E
[ 1] Duty:less than 1% % 10
=
‘ ‘ ‘ ‘ [ Without Heatsink
0.1 o o \ i
5 10 50 100 500 5] 10 50 100 500 0 25 50 5] 100 125 150

Collector-Emitter Voltage Vce(V)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage and High Speed Switching Transistor) — Application : Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 25C3833 Unit Symbol Conditions 25C3833 Unit L5600 . g
Veeo 500 v Icso V=500V 100max | pA § e 13 [Fleom
Vceo 400 v leso Ves=10V 100max | pA J‘ — 1 ]
o i X A= ==
Veso 10 \Y V(BR)CEO lc=25mA 400min \ g o 15
o a -+
Ic 12(Pulse24) A hre Vee=4V, Ic=7A 10t030 = ) Nodzl
IB 4 A VCE(sat) Ic=7A, I1B=1.4A 0.5max \Y T
Pc 100(Tc=25°C) w Veg(sat) Ic=7A, Is=1.4A 1.3max \% . é—‘ ‘ W 2
T 150 e fr Vee=12V, le=—1A 10yp | MHz 8 g 3
Tstg —55 to +150 °C Cos Ve=10V, f=1MHz 105typ pF il 105%8F 0.65°92
. . . o . 5.45:0.1 5.45:0.1 14
m Typical Switching Characteristics (Common Emitter) 5 ¢ &
Vee RL Ic VBB1 VBB2 IB1 12 ton tstg tf @ Weight : Approx 6.0g
W) @) (A) () ) (A) (A (1s) (1s) (1s) a. Type No.
200 28.5 7 10 -5 0.7 -1.4 1.0max | 3.0max | 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
a2 — (Ic/lB=5) a2 (Vce=4V)
‘ ] B
3000 |—— i 7 /
00mA e 3%
10 — > 8 10
4 —] ‘ o I Vee(sat /7 —~ //
~ p, 600MA g>, A < /
$ — % : g
28 / \ - _ssc (Case Temp), L] ® / /
5 400mA 28 e i =
g a / L g g 25°C (Case Temp)_—1 / (3 g 2 / /
s 2% L s 5B
8 05 AR “(;aSeTﬂg’ S q/:\ /&'E =+—
e 200mA ] 128G 3 ¢/ o §
= 4 20 |t o 4 & 3 [ —
] — £ NN o
© yd w g LS g
18=100MA = ,;v/ PN Q
o) & O
2 Suw 2 /— P
29 b
85 o= M) e 4%
% 1 2 3 4 0.02 0.05 0.1 05 % 02 04 06 08 10 12
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) _ 0j-a—t Characteristics
B
Vee= 15
0 (Vee=4v) : g 2 7
|1 D — ] = //
° f D
. 12‘5 C‘ Il f::& tstg ® ) //
£ 25°C N g [Vec=200v ™~ s
5 ™1 \§ 2 lc:lB1:—1B2=10:1:2 T~ 2 =
o -30°C § i . N €os =
z —) 2 E
2 5:\ o : sl
3 o = . £ A
o 10 2 on =
= g ~ —— o ¢
S =1
t% tr \_,// E
5 0.1 0.1
0.02 0.05 0.1 0.5 1 5 10 12 0.5 1 5} 10 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
30 T 30 100
g 100)*4
EEN N s
10 N \ ™ = 10 \ -
. No e G Y 5 X g
. ANS » \ a AL/,'
< \°\;> \ < 5 &
g 5 2 .
2 1 Noe \ = 1 % e
2 NEEL \ 2 2 Q
5 05 N \C 5 0.5 o 50 s,
@) AN (@] o ”ZF
5 N 5 :
E \ N E Without Heatsink o
o 0.1 Without Heatsink[} ~ 5 0.1 Natural Cooling E
© Natural Cooling ~ o L=3mH £
0:05 11 0.05 —lez=1A H
‘ ‘ ‘ ‘ ‘ —— Duty:less than 1% =
B ‘ ‘ ‘ ‘ ‘ 501 ‘ ‘ ‘ ‘ ‘ 3'8 Withou‘t Heatsi;nk
5 10 50 100 500 5 10 50 100 500 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor  (Switching Transistor) Application : Humidifier, DC-DC Converter, and General Purpose
m Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C) External Dimensions MT-25(T0O220)
Symbol 25C3834 Unit Symbol Conditions 25C3834 | Unit 100 o 480
Vceo 200 v Icso Vce=200V 100max LA ' g [Ileom
VcEo 120 V IeBo VeB=8V 100max HA \\ %'Z,
VEBO 8 v V(@Rr)cEO Ic=50mA 120min v g L
e 7(Pulse14) A hre Vce=4V, Ic=3A 7010220 g g |2 esme
Ie 3 A Vee(sat Ic=3A, 18=0.3A 0.5max v N |
Pc 50(Tc=25°C) W VBE(sat) Ic=3A, 18=0.3A 1.2max v d 4
Tj 150 °C fr Vce=12V, le=—-0.5A 30typ MHz 8 s
Tstg -55 to +150 °C Cos Vce=10V, f=1MHz 110typ pF
m Typical Switching Characteristics (Common Emitter) 28 T E L
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf L Weight : Approx 2.69
V) (©) (A) W) W) (A) (A) (1s) (1s) (us) a. Type No.
50 16.7 3 10 -5 0.3 -0.6 | 0.5max | 3.0max | 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
7 | ‘ S2s 7 (V7=4V)
YRR /1]
6 i > 6
100mA 2 j _ / /]
s T T XTI SRR < |
< 5 S 3] 5
3 somA 2 \EETIAN - /]
S 4 / ﬂ"* é \ £ 4 /1]
s/ L | : \e S af 1]
o © 5 =~
5 3 // L — z‘omAA ? @ \, 2 3 a/:\w 7/#5 &
s — 5 1its > 0 gl lg) |®
s £ 3 3 of 8l
S 2 A w z 2 o 13} S
I1e=10mA é & 7&’ J
W= \ . 8
A s N DN
0 0 [T 0
0 2 4 0.005 0.01 0.05 0.1 0.5 1 0 0.5 1.0 11
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hee—lc Temperature Characteristics (Typical) _ 0j.a—t Characteristics
(Vce=4V) (Vce=4V) g
°° Ry e TG g
=T 1 Z
| >
E ’,,——-/ Typ ’—‘——_’__\\ E — ‘ ‘ ‘ 9 p pe
=100 | - \ c & C | —TT] 3 >
= = 2 o)
g E——— NN & 100 ,Fm‘/ X 8 ,._/
g IS N g Hhoc \. T, |t
5 50 e 5 T g =
(8} il o 50 =
9 i 2 = %0 5
N
20 20 0.3
0.02 0.1 0.5 1 5 7 0.01 0.05 0.1 0.5 1 57 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
30 20 — 50
L \’o%
d BN 10 S _
s
5 v : N e @.
2 2 d 2 \%, 5 24
£ A 8 = %,
by L/ H 2 30 s
g / 2 & &
= 74 5 1 \ =) 9?,\“_
e © \ I} %
T / 2 o5 N g 20
s 10 g Without Heatsink(] E
5 8 Natural Cooling =
[¢) =
% 10
0.1 = [
Without Heatsink
0 0.05 o \ j
-0.01 -0.05 -0.1 -0.5 -1 -5 5 10 50 120 200 0 723) 50 75 100 125 150

Emitter Current Ig(A)
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Silicon NPN Triple Diffused Planar Transistor

(Switching Transistor)

Application : Humidifier, DC-DC Converter, and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SC3835 Unit Symbol Conditions 2SC3835 Unit
<04 o 4.8
Veso 200 v Icso Ves=200V 100max | wA 3 ‘15;,‘_56 nEE F; 200
Vceo 120 vV leBO VeB=8V 100max LA J‘ ‘\ —
D -1
VEBO 8 v V/(BR)CEO lc=50mA 120min Y HE N
Ic 7(Pulsel4) A hre Vce=4V, Ic=3A 7010220 g < [al ] 2o
b
IB 3 A VCcE(sat) Ic=3A, 18=0.3A 0.5max \ ‘ ‘
Pc 70(Tc=25°C) w Vee(sat) Ic=3A, 18=0.3A 1.2max v . IRV [
Tj 150 °C fr Vce=12V, le=-0.5A 30typ MHz El .
8 <
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 110typ pF L0597 06577
m Typical Switching Characteristics (Common Emitter) 545203, Py — 54501 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
(V) Q) (A) (V) (V) (A) (A (us) (us) (ps) a. Type No.
50 16.7 3 10 -5 0.3 -0.6 0.5max | 3.0max | 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
v 26 - (VC/E=4V)
IS e \ \
2000 150MmA 5 \ \ v
6 i > 6
100mA 2 j s . / /]
S 2T T T T T T T < |
< 5 ) T 5
3 somA 2 \EETIAN - /]
: /S — T 2 \ s, /1]
t 1/ L | £ \e 3 af 1/
(@] © 5 < ~
5 3 [/ L] — 2‘0mAA <) » \, 2 3 VAN £
s i —T R AIE] 7 5 /AP NS
/8 £ 5 S, of _SJl]#
© 18=10mA ”BJ & NL,(,’ 5
W i AN , /
A s N DN
0 0 [T 0
0 2 4 0.005 0.01 0.05 0.1 0.5 1 0 0.5 1.0 1.1
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) _ 0j.a—t Characteristics
(Vce=4V) (Vce=4V) g
200 300 TITE g5
| B 7
" __//k \ . — | @ N
g L] Typ L T t 8
= L~ //— \ < ‘ H L E ﬂ/
£100 £ 5C__—T 7 A
© = \ =] 22— 2
¢ = = o1 il X : e
E i N E t ,30°C \ ‘_é’ —___/
S 50 e 5 A g 4 =T
o ] o 50 £ =
(8} B (8} — ; i
[a] [a] %
8052
20 20 'y
0.02 0.1 0.5 1 5 7 0.01 0.05 0.1 0.5 57 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
30 20 1‘ T 70
Iy 90,
LA N NXs
e \ i N ~ 60 AN
4 % g N
= 5 5
S U _ A\ [ 4,
=¥0 / < 2 §°° \%4,/_
= W 8 @ %)
2 z = %
E // § g 40 \\&60
= 4 g * X = \%,
: 5 g 30 %
= 2 os 3 AN
s 10 2 Without Heatsink(] & \
5 8 Natural Cooling E 20
3 £ N\
s N\
= 10
CL | Without Heatsink \
0 0.05 s \ \
-0.01 -0.05 -0.1 -0.5 -1 -5 5 10 50 120 200 0 5] 50 7% 100 125 150
Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)

Emitter Current Ie(A)
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Silicon NPN Epitaxial Planar Transistor

(Complement to type 2SA1488/A)

Application : Audio and PPC High Voltage Power Supply, and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol | 25C3851 | 2SC3851A | Unit Symbol Conditions 2SC3851 | 2SC3851A | Unit 104002 42102
& 53| c05
Veso| 80 100 v 100max LA s ‘
IcBo o $5<\$
Vceo | 60 80 v Vce= 8o | 100 v 3| B
VEBO 6 v lEBo VEB=6V 100max LA g s
Ic 4 A V(BR)CEO lc=25mA 60min ‘ 80min \% b I:C) 3
Is 1 A hre Vce=4V, Ic=1A 40t0 320 S
Pc 25(Tc=25°C) w Vee(sat) Ic=2A, 1=0.2A 0.5max v . ‘ %
N £ 1.354
Tj 150 cf VCE=12V, [e=-0.2A 154p MHz g H —
h 55 to +150 oc Cop Vce=10V, f=1MHz 60typ pF | ] M—
2.54]~—|~-|2.54 1 04597 | |2402
m Typical Switching Characteristics (Common Emitter) e
Vce RL Ic VeBs1 VBB2 IB1 IB2 ton tstg tf EHH Weight : Approx 2.0g
W) () (A) V) (mA) (mA) (1s) (1s) (us) sce & TypeNo.
12 6 2 10 -5 200 —200 0.2typ 1typ 0.3typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
4 2 4 (Vce=4V)
| Tel”] somAl 1+ H R
_[ - 50mA ¥ /
N4 — > /
— [}
. V/ 40mA g i \ 2 s /
g 30mA| 2 2 yAWAY
£ /] : z | £ /
s A S \ =
£ /4 20mA < \ 3
3 2 = = 2
(6] T © o
5 7 2 \. S Z[ 2
= © 0.5 = 5
2 10mA = 3 I
i £ 3,
38 A l i \\\ 4\ 1
5mA _| g ~% T~
2 ~[lc=1A T
5]
. . i )
0 1 2 3 4 ) 6 0.005 0.01 0.05 0.1 0.5 1 0 1.0 iz
Collector-Emitter Voltage Vce(V) Base Current Ie(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) _ 0j.a—t Characteristics
(Vce=4V) (Vce=4V) %
500 500 ¥ 1
5 7
£ Bl il £ 125°C ‘; af
I £ s A1
c c — s
© Typ \ | 25°C T b | /
o | ] [} = B e =
= L B 5 petl
(8} (6] N =
50 L 50 N = 1
2 —] 8 s 7
8
&
20 20 0.5
0.01 0.1 0.5 1 4 0.01 0.05 0.1 0.5 1 4 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
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Silicon NPN Epitaxial Planar Transistor Application : Driver for Solenoid and Motor, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol| 25C3852 | 2SC3852A |  Unit Symbol Conditions 28C3852 | 2SC3852A | Unit ooz |« 42502
= & % cos

\% 1 < =

CBO 80 00 \ 8o 10max HA N ~ )
Vo | 60 80 v Ves= 80 [ 100 v JE Y
VEBO 6 V IEBO VEB=6V 100max LA ; | e
Ic g A V(ER)cEO lc=25mA 60min | 80min | vV b | 2
I8 1 A hre VCE=4V, Ic=0.5A 500min = o]
Pc 25(Tc=25°C) w VCE(sat) Ic=2A, Is=50mA 0.5max v < ‘ oF

- E 35+

T 150 c Vee=12V, [e=-0.2A 15typ MHz 3 H —
— HE .35:0.15
Tstg 55 to +150 C Cos Vce=10V, f=1MHz 50tp pF | ] M—
Y B B P 1 04597 | |24502
m Typical Switching Characteristics (Common Emitter) 2-@:“‘2
Vce RL Ic VBB1 VeB2 IB1 IB2 ton tstg tf EHH Weight : Approx 2.0g
W) () ) v V) (mA) (mA) (ps) (1s) (1s) oo a TypeNo.
20 20 1.0 10 -5 15 -30 0.8typ | 3.0typ | 1.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
3 ‘ . ‘ §1.0 3 / (Vc7:4V)
,)'L«\ smA T ] 8 |
\© ot ;
7 - 2 \ / I
_ / smA] e \ 3 /1]
% 2 ) — 20 \ z 2 Java
= / S \ \ 8 [
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5 7 — 5 ©
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e Zos \ S 1
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‘ 5 N NLSAT
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0 4 5 6 0.001 0.005 0.01 0.05 0.1 05 1 0 1.0 11
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBe(V)
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(Vce=4V) (Vce=4V) %
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Silicon NPN Triple Diffused Planar Transistor

(Complement to type 2SA1492)

Application

: Audio and General Purpose

External Dimensions MT-100(TO3P)

B Absolute maximum ratings (Ta=25°C) | Electrical Characteristics (Ta=25°C)

Symbol 25C3856 Unit Symbol Conditions 25C3856 Unit oo X o

Veeo 200 v Ico Vee=200V 100max LA N ‘ 96 ‘ 3 4 [oll20e
Vceo 180 v lEBO VEB=6V 100max LA J‘ — 1 i
Vego 6 Vv V(BR)CEO Ic=50mA 180min v EI Ny

Ic 15 A hre Vce=4V, Ic=3A 50min[] 8 sz \g3:2:01

Is 4 A VCE(sat) Ic=5A, 18=0.5A 2.0max % ‘ ‘

Pc 130(Tc=25°C) w fr Vce=12V, [e=—0.5A 00p | MHz . éi\ !“W'Z

Tj 150 °C Cos Vce=10V, f=1MHz 300typ pF 5 & 3

Tstg -55 to +150 °C Chre Rank  O(50 to 100), P(70 to 140), Y(90 to 180) N lvosgz 06592

® Typical Switching Characteristics (Common Emitter) e s 14
Vce RL Ic VBB1 VeB2 IB1 182 ton tstg tf J[M Weight : Approx 6.0g
V) @ (A () W) (A) (A) (1s) (us) (1s) a. Type No.
40 4 10 10 -5 1 -1 0.5typ | 1.8typ | 0.6typ b. Lot No.

Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
15 B 15 (Vce=4V)
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% 30005 B /
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V 3 N 5A T T 7
. 8, \ . vy
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Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBe(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ Bj-a—t Characteristics
3
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fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SA1493) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-200
Symbol 2SC3857 Unit Symbol Conditions 2SC3857 Unit
+0. 6.0=0.
Vceo 200 N lceo V=200V 100max LA o =
45 2.1
Vceo 200 Vv IeBo VEB=6V 100max HA 2-03.2:01 N lo_| ‘
VEBO 6 \Y; V(BR)CEO lc=50mA 200min \ “3 m
Ic 15 A hre Vce=4V, Ic=5A 50min0] i a1 g I
Is 5 A Vce(sat) Ic=10A, Is=1A 3.0max v S b E‘]
Pc 150(Tc=25°C) W fr Vce=12V, le=-0.5A 20typ MHz T T’
- gl 3 | ‘—MIL—Z
Tj 150 oc Cos Vce=10V, f=1MHz 250typ pF g\ £ 5
Tstg 55 to +150 °C Chee Rank  O(50 to 100), P(70 to 140), Y(90 to 180) 5 10587 0658
. o . . 5.45:01, 5.45:01 3.0%97
m Typical Switching Characteristics (Common Emitter) L
Vce RL Ic VeB1 VBB2 IB1 182 ton tstg tf @ Weight : Approx 18.4g
) Q) (A) ) W) (A) (A) (1s) (1s) (1s) a. Type No.
60 12 5 10 -5 0.5 -0.5 0.3typ | 2.4typ | 0.4typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
15 3 15 (Vee=av)
*L‘%Z 6‘00“‘P AbomA S: I / ¥
g \ 4
// / $ \ //é /
/ L)
~ 200mA =) ~
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8 / s g /
5 , 100mMA ] K \ 5 /
o = o
s |J — \ g I 5 &=
g ! \ 2 N H N 5
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o | avy,
% 1 2 3 4 % 1 2 3 4 % 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
- - 2
200 (Vce=4V) 200 (Vce=4V) 5
w I m ] 2 1
E — | £ 125°C 8 1 it
= ’,——"' \\ = LT E
N N E T ™ o 5t
o Typ N o 8 =
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o = o e
S == AN B2 — E 1
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Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
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2 yd Typ b 7 E &
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Silicon NPN Triple Diffused Planar Transistor (Complement to type 2SA1494) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-200
Symbol 2SC3858 Unit Symbol Conditions 2SC3858 Unit w64 om0
Vceo 200 v Icso Vee=200V 100max LA sdnon NN
VcEeo 200 Vv leBO VEB=6V 100max LA 2-93.2:01 - ls_| ‘
VEeBo 6 Vv V(BR)CEO lc=50mA 200min \% ,\t n
lc 17 A hre Vce=4V, Ic=8A 50min0] § Wal 1 ol o
I8 5 A Vce(sat) Ic=10A, Is=1A 2.5max v ° b E[j
Pc 200(Tc=25°C) W fr Vce=12V, le=—1A 20typ MHz J } ‘ M ) W
Tj 150 °C Cos Vce=10V, f=1MHz 300typ pF 5\ 5 3
Tstg 55 to +150 oc ChreRank  Y(50 to 100), P(70 to 140), G(90 to 180) K 105%9% 08521
5.45:0.1 5.45:0.1 3.0%93
m Typical Switching Characteristics (Common Emitter) ¢
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 18.4g
V) (©) (A) W) W) (A) (A) (1s) (1s) (1s) a. Type No.
40 4 10 10 -5 1 -1 0.5typ | 1.8typ | 0.6typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
17 3 17 (Vce=4V)
‘w" ‘\’/Z> 100‘“P 500‘“'\ — | g \\ /
15—, A g 15
/ | 8 \ VAR 4
// 2002 : \ /
= v/ 1 2 { 2 /|
A/ ok £ g /
E 10 ”// — | = E 10 /
o S £
5 [/ g \ 3 /
© ! 100mA 3 &
2 7 & o lu
s [/ A L — 2 \ S £
s s/ 2! N s i~
3 s / OmA 1 E \ 1 o 5 @
o
7 “SJ \\ ™~ | Tlc=15A7T] o-
l/ 18=20mA 2 \ 10A S
o sA | | il
() 8 0 ‘ 0 ‘
0 1 2 3 4 0 1 2 3 0 i 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vse(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
_ 2
Vce=4V = <
200 (Vce ) 200 (Vce=4V) S
| L N 125°C bt
v " N s ™ e
£ | T £100 | o g 1
£100 Typ \ < 25°C = s
2 = \ © = . 7
° i i NE & so—r1 BT AN § as =
[ = — o =
g =0 —T I —T \\ \ -5 |7 E I L1
-t = Lt
(S] —1 o \ = A1
a a i L
g /
20 10 = 0.1
0.02 0.1 0.5 1 5 10 17 0.02 0.1 0.5 1 5 10 17 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
30 50 T T 200
A —’0‘ 2 k?’))&‘
atl/IGYINN NG _
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=) / afl 10 OOJOO’); \ \?\ H e 4
— — S, “
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Si

licon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 2SC3890 Unit Symbol Conditions 2SC3890 Unit oser  u
Vceo 500 \ Iceo Vce=500V 100max HA §
Vceo 400 V IeBo Ves=10V 100max HA o \Q
VEBO 10 Vv V(BR)CEO lc=25mA 400min Y ;c': b S
© ©3.3:0.2
Ic 7(Pulsel14) A hre Vce=4V, Ic=3A 10t030 - ZEA N
I8 2 A VCE(sat) Ic=3A, 18=0.6A 0.5max Vv o |2
Pc 30(Tc=25°C) w VBE(sat) Ic=3A, 18=0.6A 1.3max \% ag
Tj 150 °C fr Vce=12V, le=-0.5A 10yp | MHz £ W 1350
Tstg 55 t0 +150 oc Cos VcB=10V, f=1MHz 50yp pF = 1
b 0.85'97 +03)
i itahi ioti f 2.54|~—|~-|2.54 0455l | _|2.4s02
m Typical Switching Characteristics (Common Emitter) 52202
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf H Weight : Approx 2.0g
v | @ | ® v | v | ® @ | @ | @ | @ =EP ] & type o,
200 66 3 10 -5 0.3 -0.6 1max 3max | 0.5max ®C¢® b .LotNo.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
_ (Ic/18=5) (Vce=4V)
! v‘/ ‘e()()f“"“ L >? ! I
g P
6 %5 //T/ o 5 6 / l
\,,f’ / 4‘00mA i § Vee(sat) /; — / /
= 1Y g2, / Z /
5 I S S /
- ooma >3 . Temp) LT+ =
L 2| | e /] ]
o 4 T =2 T— Temp) = s 4
£ 200mA G 25°C (Case 1 L~ 3 N/ATAl
/ | — 52 [ L s &=
© —T 2F o)1 g HEER
s o5 —oc (case '8 = ® of Sf &
g 53 | | msss=— 5 2 g/ £e
2 100mA £6 17 L6 S S8 g/
S 2 €3 o 2 O SF S
w2 o &/ of 5f
g5 55 VARIED|
84 P ’
53 vee(sat) | || |14 - /
. Om 0 = == ‘ . / /
0 1 2 3 4 0.02 0.05 0.1 05 1 5 7 o 02 04 06 08 10 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vee=4v) E
70 7 ; S s
2 5 H
50 == S = = } ) /
# —TT1 = g
< i 2 lvee=200v L 5 Pl
= E Ic:lB1:182=10:1:-2 ki
S il Typ E . c:lgi:lB2 \ . £ //
- et o o ’,_—-
é £ 0.5 pd E 1 g
5 . 5 0
[3) \\ 2 = = ton /// E
a ™~ N € N —] Sos
10 N & t | g P
7 3 0.1 ‘ S o3
0.02 0.05 0.1 05 1 5 7 0.2 0.5 1 5 7 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 20 30
N
10 NC Y 10 \ - AN
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5 \ i = o
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5 S a 2
o S 5 &
2 2 Without Heatsink N — T g
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switchihg Transistor)

Application : Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 25C3927 Unit Symbol Conditions 25C3927 Unit
404 o 4.8+0.
Veeo 900 v IcBo VcB=800V 100max LA 2 ‘ ‘ﬁgfs ‘ ‘ 3 & ‘» 2001
Vceo 550 V IeBO VeB=7V 100max LA J‘ ‘\ —t
D 1
VEBO 7 Vv V(BR)CEO lc=10mA 550min Y, o 1 SN
1 10(Pulse15) A hre Vce=4V, Ic=5A 10t028 o < |al ] ] Y\ es20
b
IB 5 A VCE(sat) Ic=5A, IB=1A 0.5max Vv ‘ ‘
Fe 120(Tc=25°C) w VBE(sat) Ic=5A, Is=1A 1.2max v \ ! \ , j
. gl % i
Tj 150 °C fr Vee=12V, le=-1A 6typ MHz £ £ R
S| <
Tstg —55 to +150 °C Cos Vce=10V, f=1MHz 105typ pF N L0552 06547
® Typical Switching Characteristics (Common Emitter) 5.45:01 R 5.45:01 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf T Weight : Approx 6.0g
W) (©) (A) W) W) (A) Q) (1s) (1s) (1s) JTM a. Type No.
250 50 5 10 -5 0.75 -1.5 Imax 5max 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
- S (Ic/18=5) 18 (Vce=4V)
W] ‘ L z
/| | _soomAl 2%, Vee(sat) LN / /
8 600MA - %E ///// / z 8
. <
= // - _____,—‘r-—— % o _g5°C (Case Temp) L // // S / /
5 > & i e =
s [~ < T e T :
s T £5 e 3 /
3 38 [T e E s/ &l 8
5, I 200mA = 12_E_SC}/ g . e 5§
] _— £6 1Tl 3 ¢l 5/ 5/
3 i © SN S 2
S '/ 15=100mA wE SVARY B
2 SE 2 & o O
8% y ][ 7
ow Vee(sat)
O o h
. , ‘ . 1V
0 1 4 0.02 0.05 0.1 0.5 0 02 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—Ilc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) Bj-a—t Characteristics
(Vce=4V) E
50 w R=—===Cc=c= i O
12 0 g T — ta & A
I 25°C AN = Vee =250V s 1 -
= |77 \ j lc:lB1:—182=10:1.5:3 {d E
g 550 N 2 el B
£ | ] \\:\ [ . / g 0.5 —
£ = £ L]
) © 0.5 2
8 10 \& £ < ton // E //
[a) g N — 1 LT K]
= — 2
7] tr I
5 0.1 o1
0.02 0.05 0.1 05 1 5 10 0.2 0.5 1 5 10 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 20 120
I | [
oS ST | . \ N
; L0 N %0t ; N 100 \
~N Q N 4,
2 \ 2 N\ 5 N\,
5 5 = >
E F s N
3 ] a 3 \ & 3,
5 N\, \C § a \ @‘9/
o 05 N 3 05 = \d‘,,»)
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= N 8 o
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o N e
° N © Without Heatsink £ \
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switchihg Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-25(T0O220)
Symbol 25C4020 Unit Symbol Conditions 25C4020 Unit 102 g0
Vceo 900 v Iceo Vce=800V 100max LA I
Vceo 800 \Y leBo VeB=7V 100max UA \\ % T
VeBO 7 \Y; V(BR)CEO lc=10mA 800min v 3 L
Ic 3(Pulseb) A hre VeE=4V, Ic=0.7A 10t030 g5 [P e |:
IB 1.5 A VcE(sat) Ic=0.7A, 18=0.14A 0.5max V i
Pc 50(Tc=25°C) W VBE(sat) Ic=0.7A, 18=0.14A 1.2max \ o = j
Tj 150 °C fr Vce=12V, le=-0.3A 6typ MHz § §
Tstg -55 to +150 °C Cos Ves=10V, f=1MHz 40typ pF

m Typical Switching Characteristics (Common Emitter) 28 =

Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf L Weight : Approx 2.6g

V) Q) (A) ) V) (A) (A) (1s) (1s) (1s) a. Type No.

250 357 0.7 10 -5 0.1 -0.35 Imax Smax Imax ‘ b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
0T (Y = (Ic/lB=5) (Vce=4V)

350 v [ a0 Al 11 I %Az 3 |
1 e |

[ 1 300m‘A ; g I

A _ gs < |

< 200mA e 5 I

. —— ] g 5 f

5 e 140mA ™| g2 §

E T \ £5, o 2

o 100mA | 2% LA S K3

g - H VeE(sal et g

21 60mA o | |1 81 Q

s mER

18=20mA™| guE_, =
o o
/ E § Vce(sat) | //
00 1 2 4 (?.03 0.05 0.1 : 0.5 1 5 G0 0.2 0.4 0.6 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) tonetstgeti—Ic Characteristics (Typical) 0;-a—t Characteristics
- s
= ‘ (Vce=4V) g 8 5 y
125°C N — £
= @
# 250 |~ e — tstg 3 //
< 30°C NN G | Ierel. g /
= L — §§ B Ic:IB1:-182=2:0.3:1 Const] ~ .d% »
e B T \\ P 1 A1
5 10 N E 1 / E —-/
= = 7 E 1
5 7 [
© 4 N 2,5 4 va £ AN
8 5 L/ 805
S ton | 27
2 ’ 0.2 — F 0.3 V
0.02  0.05 0.1 05 1 3 0.1 0.5 1 3 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc-Ta Derating
10 10 50
AN
5 5 =
AV 2
10011 N o 2,
2 . 2 N E <
z : ) g 3 )2)’("
. ™ 8 N 2 s,
5 1 \, 5 1 o %
O \ o - "‘/;)
= - — ) 4 *
S \C S {—{ Without Heatsink % 20
S 0.5 S 0.5— Natural Cooling o
% Without Heatsink % — L=8mH £
o Natural Cooling o [ | lee=—1.0A g
Duty:less than 1% = 10
©
=
Without Heatsink
0.1 o 2 1 i
50 100 500 1000 50 100 500 1000 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)
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Silicon NPN Epitaxial Planar Transistor Application : DC-DC Converter, Emergency Lighting Inverter and General Purpose
m Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 2SC4024 Unit Symbol Conditions 25C4024 | Unit g = peon
VcBo 100 v IcBo VcB=100V 10max | pA < pEps
Vceo 50 Vv lEBO Veg=15V 10max LA o \@
ol ¥ U
VEBO 15 \Y V(BR)CEO lc=25mA 50min \Y al =
© 23.3:02
Ic 10 A hre Vce=4V, Ic=1A 300t0 1600 - ;EZ N
I8 3 A VCE(sat) Ic=5A, 18=0.1A 0.5max v o | |
Pc 35(Tc=25°C) W fr Vce=12V, [e=-0.5A 24yp | MHz as }
Tj 150 oc Cos Vce=10V, f=1MHz 150typ pF £ H [ Laseoss
Tstg -55 to +150 °C = ” i 1.35:015
™ 0.85%7 409
) . . . 2.54|~~|—|2.54 045031 |2.4:00
| Typical Switching Characteristics (Common Emitter) 22102
Vce RL Ic IB1 IB2 ton tstg tf H Weight : Approx 2.0g
V) @) (A) (A) (A) (1s) (1s) (1s) a. Type No.
20 4 5 0.1 -0.1 0.5typ 2.0typ 0.5typ BCSE D LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Ils Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
10 S15 10 M=)
| 3 //
15=35mA ] i
8 — 30mA > 8
z /] — | 25mA é’ % /
T 1.0 =
z 6 /// 20mA E s g / /
£ // 15mA £ 3 /
o 2 S 2
5 ., y 10mA & g 4 S/ & 5/
k- ] go.s \ N s K/ :,"\ N
3 g ] 10A © Sf &8
5mA u 5,0 Ry \(i/
2 £ N5 2 SA—&f S
/ § \ 34 mu ’,S/
3 le=1p T —
o I
0 0 ! 0
0 2 4 6 0.002 0.01 0.1 12 0 0.5 1.0 12
Collector-Emitter Voltage Vce(V) Base Current I(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vee=4v) =
1000 [ 1000 ‘ O 4
T [ 5 /1
[T : 5
i 4 AL w 125°C & »
: » Typ N £ o 8 d
— ~ il S [P
> I T LT
= il \\ = il 3‘0“ C \§ % 1 //’
[ 1 -
s — NN 5 F L NN B
(3} 1] NN o 1 N =
&) |~ (&} T \ =
a a % 05~
s
100 100 To3
0.02 0.1 05 1 5 10 0.02 0.1 05 1 5 10 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
30 30 40
‘ ‘ Natural Cooling
\‘7’77&‘ Silicone Grease
Typ 7 \ < Heatsink: Aluminum
0, N ?, in mm
= N 10 ~ D \, 5
E / _ \\100 ~ a 30 \
2 20 )4 <) s s N
E / AN z s 5 \ ] %,
! [ < N
S 5 4 20 N %,
s o N 5 %o
& s z 6@«9
= 10 8 a 150x150x2 N ’%
< 3 N \ E  |100x100% \\{'
© { [ without Heatsink N\ E 10 \
0.5/—| Natural Cooling N é 50x50x2 I~ N
. i o ——
Without Heatsink
o 0.2 2 ‘ \§
-0.05 -0.1 -0.5 -1 -5 -10 3 5 10 50 100 0 25 50 75 100 125 150

Emitter Current IE(A)
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Silicon NPN Epitaxial Planar Transistor

(Complement to type 2SA1567)

Application : DC Motor Driver and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) = Electrical Characteristics (Ta=25°C) External Dimensions  FM20(TO220F)
Symbol 2S5C4064 Unit Symbol Conditions 25C4064 Unit ogor = 20
15 g T
Vceo 50 \% IcBo Ves=50V 100max LA 2 ‘Zﬁw
Vceo 50 \ leBO VeB=6V 10max UA b \@
ol % J T
VEBO 6 \% V(BR)CEO lc=25mA 50min Vv gl =
© 23.3:02
Ic 12 A hre Vce=1V, Ic=6A 50min - Z\EJ .
I8 3 A Vee(sat) Ic=6A, 18=0.3A 0.35max Vv ol - N
Pc 35(Tc=25°C) w fr Vce=12V, [e=-0.5A 40typ MHz a8 l
Tj 150 oc Cos Vce=12V, f=1MHz 180typ pF g H [ 1350015
Tstg -55 to +150 °C = ” ” 1.35:015
iy 02
) L - ) 254,,_,25%85““ 045%2| |2.4502
m Typical Switching Characteristics (Common Emitter) e
Vee R Ic VBB1 VBB2 IB1 IB2 ton tstg tf H Weight : Approx 2.0g
m @ | ® | v | v @™ A | e | w | [=F= T 2 ype vo.
24 4 6 10 -5 0.12 -0.12 0.6typ l4typ | 0.4typ BCE b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
12 - — 13 12 (Voez1V)
J & 100mA = /
AP EaE i
10 - > 10
,/ 60mA g10 \ < / / I
K = e || 3 2 |
: o] g | : /1]
™ : AW :
= et © >
R VAP= E \ \ 3 p/an
2 / & g & 35
5 20mA | ? | \ 5 S/ &8
8 T ] e \ \ 3 YA i3
o ‘10’""* T \ \ | N 124 of— 48
2f o
A I8=5mA § \. \_ sA\“)A ) & b oQ/
= N34 //
3 Nl les14
o o T [TTTT 1 0
0 08 1.6 24 32 4 48 566 0.002 0.01 0.1 1 3 0 0.5 10 11
Collector-Emitter Voltage Vce(V) Base Current Ie(A) Base-Emittor Voltage Vee(V)
hee—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vee=1V) (Vee=1v) 3
1000 = 1000 — d 5
= E T 125°C o
500 H I 500 + [ @ y
2 Ty, N E 25°C ‘ % e
£ == SNEEAN - —30°C N g
2 | [[HA N i [ 111 ~N £ ____/
s T ™~ N s N E 1T
=100 S =100 E 1 O
o \{ o 'DE Il
18} O -
8 s0 o 50 805
g
20 20 Fos
0.02 0.1 1 1012 0.02 0.1 1 1012 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
30 30 ‘ 40
i Natural Cooling
%, Silicone Grease
Typ 10 \, S B Heatsink: Aluminum
. | 1004wa AN = in mm
I 5 2z < 30 N
P ™ < 0 X \ s
E AN S N\ = \
2 z \ s \‘@
2 e \ K %,
= S o 20 %,
4 © e NN & o
fr s N\ 2 /5@
= o ?,
= 10 $ 05 SORY £  [150x150x2 N,
é s \Q g 1o [L00x100% \F
[—Without Heatsink(} =
Natural Cooling é 50x50%2 I~ \\
0.1 T ; —
0 0.05 1 1 1 1 1 - Temsmk \\§
~0.05 —0.1 0.5 -1 -5 -10-12 3 5 10 50 100 % 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Equivalent
circuit

B

(4009Q)

Silicon NPN Epitaxial Planar Transistor ~ (Complement to type 2SA1568) Application : DC Motor Driver and General Purpose
= Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°c)  External Dimensions FM20(TO220F)
Symbol 2SC4065 Unit Symbol Conditions 2SC4065 Unit loawz o 4.2:02
Vceo 60 v Iceo V=60V 100max LA S
Vceo 60 V IeBo VEB=6V 60max mA :{ \\Q
Veso 6 Vv V(BR)ICEO lc=25mA 60min v g =
< 23.3:02
Ic +12 A hre VeE=1V, lc=6A 50min a=
Is 3 A VCE(sat) Ic=6A, I8=1.3A 0.35max Vv Q 8
Pc 35(Tc=25°C) w VFeC VECO=10A 2.5max v o3
Tj 150 °C fr Vce=12V, le=-0.5A 24typ MHz g H il 135015
Tstg -55 to +150 “C Cos Vee=10V, f=1MHz 180typ PF - ™ 1.35:015
™ 0.85'97 +07)
2.54|~=|~=|2.54 0.45% 7] 2.4:02
| Typical Switching Characteristics (Common Emitter) 2.2402
7 .
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf EHH Weight : Approx 2.0g
V) @ Q) W) W) Q) * (us) (ks) (1s) a. Type No.
B CE
24 4 6 10 -5 0.12 -0.12 0.6typ 1.4typ 0.4typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
— (Vce=1V)
12 : — 213 12
A= ] T I /
——SA 100mA—1—] o ‘ \ \
10 Y ,/ — 1 2 \ \ 10 / /
(]
- %10 < an
Z // 60mA S \ \ T /
S sf/ - = > \ = B
: ] o] 2 \ \ : /
o m © 5
iy = A 3, /7]
: 1 5 g & &/
5 A o \ 5 S 515
© / OmA 8 0.5 (— 1 TNIT Y TN = @ INTIS
2 4 = S 4 ST 88
8 / } i \ N 12A i 60, /
ls=10mA s o TR
2 8 \ 6A_TT 2 = N ;
E N\ C=1A\\"“%‘L / J/
0 0 | 1 0
0 2 4 6 0.005 0.01 0.1 1 3 0 0.5 1.0 11
Collector-Emitter Voltage Vce(V) Base Current Ig(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=1V) (Vce=1V) 3
460 . 400 T o5
7 Typ N “‘C/’ g
s A
£ - LT ™ \\ £ 2 ! /”—‘ — c; //’
<100 N < 100 o G 5
< £ % = 4
S 50 N S 5o > & ,—*"'/
g A E % N E 1 o —
E 5 g
o A L © A Eos
Q 10 gl Q 10 E .
5 5 3
e
3 3 0.2
0.02 0.1 1 1012 0.02 0.1 1 1012 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
30 30 I 40
T Natural Cooling
Z Silicone Grease
Typ 10 \Y0, > g Heatsink: Aluminum
= N 100 2s AN = 10 inmm
N o
g 2 A N 2 E Oa \/))‘y N \ g \\
= S g
> = \ = Yp
= 2 3 /c’
] 5 \ a 20 N,
< S g 100x100x *
o ® ) ! N\ E 10
— Without Heatsink ————————————— 1 = ‘
Natural Cooling §L s 50x50x2 T~ \\
Ooc'.: i i i i i ) Without r;-Iealsink \\§
0 .
-0.05 0.1 05 -1 -5 -10-12 3 5 10 50 100 % 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta('C)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage and High Speed Switchihg Transistor) — Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°Cc)  External Dimensions FM20(TO220F)
Symbol 2SC4073 Unit Symbol Conditions 2SC4073 | Unit tot0r s
Vceo 500 v IcBo VcB=500V 100max UA 2
Vceo 400 v leBO VeB=10V 100max LA 3 NS
o \J
VEBO 10 Y] V(BR)CEO lc=25mA 400min Vv I
© 23.3:02
Ic 5(Pulse10) A hre Vce=4V, lc=2A 10t030 B SEJ N
I8 2 A VCE(sat) Ic=2A, 18=0.4A 0.5max Vv o |2
Pc 30(Tc=25°C) W VBE(sat) Ic=2A, 18=0.4A 1.3max \ 23
Tj 150 °C fr Vee=12V, [e=—0.3A 10typ MHz £ H Lo
Tstg —55 to +150 °C Cos Vce=10V, f=1MHz 30typ pF = ‘"‘ i 1.35:015
W 085792 02
i itchi i : 2.54~—|~-|2.54 045811 12,4102
m Typical Switching Characteristics (Common Emitter) 22100
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf I py i I Weight : Approx 2.0g
W) @ * V) W) Q) (A) (1s) (1s) (1s) 3 a. Type No.
200 100 2 10 -5 0.2 -0.4 Imax | 3max | 0.5max 8 €E b LotNo.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
(Iclls=5) (Vce=4V)
5 T S 5
5 600mA —1 o2 /
a R ] 400mA 23 4
| — o z /
< = 300mA | g> I
e/ — sg
5 ° 200mA] 5o I £ 3
5 — gc Vee(sat) 0
/ 2= 9 L S
s, // 100mA-] b S _55°C (Case Temp)__—’—::—— o 2
;f [ — g g = 25°C (Case Tem ) /’:’_,— g
o S0mA Es [ Juwscc e Temp
a . — i .
gu 5<
oo \,’y
5@ Vce(sat) =
Om o Ll ; : =
% 1 2 3 2 0.01 0.05 0.1 05 1 5 % 0z 04 06 08 1.0 1z 1.4
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
- 2
=0 . : (Vce=4V) g S s
125°C a ] ~ z 7
" ° \\ 3 T ~ 6 V[
i | ‘25 c N = Vce =200V lsig 3 P
TN E lc:le1i-182=10:1:2 g
c & — &
© —55°C \ £ i i
9 s | ..\\\ : ! y i § /”—’—
5 £ 7 B LT
g \ Fos / N Bt
© 10 \‘ 2 S ton =
6] <= ~ =
a = \" ~ // gos5
& §
=
5 0.1 0.3
0.01 0.05 0.1 05 1 5 0.1 0.5 1 5 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 20 30
10
10 o - _ N\
2 0 < 5 N £
N 7 S Y 2
0, N 5
= », \ = < %
3 NN $ £ 20 A\ %,
g NN z s ",
8 0.5 AN ‘\\ ; ! g 6@
S X = )
3 \ 3 os g \'%4
s S 5
E o o 10
5 01 ~ X % Without Heatsink 5 \
© 0.05 Without Heatsink (T[T — © 01 Natural Cooling =
Natural Cooling N\ NC :—=3”E)H5A =
7] le2=—0. =
\\\ 1 Duty:less than1% 2 Without Heatsink \
oo L] oo LT T 1 [+ | N
2 5 10 50 100 500 5 10 50 100 500 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Epitaxial Planar Transistor ~ (High Voltage and High Speed Switchihg Transistor) Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 2SC4130 Unit Symbol Conditions 2SC4130 Unit o10r =
Vceo 500 v Iceo Vee=500V 100max LA <
Vceo 400 v leso Ves=10V 100max LA o NO
ol U
VEBO 10 Vv V(BR)CEO lc=25mA 400min Vv gl e
< 3.3:02
Ic 7(Pulse14) A hre Vce=4V, Ic=3A 10t030 - ZEQ N
Is 2 A VcE(sat) Ic=3A, 18=0.6A 0.5max v [0} g
Pc 30(Tc=25°C) W VBE(sat) Ic=3A, 18=0.6A 1.3max \ 28
1] 150 °c fr Vee=12V, le=-0.5A 15yp | MHz £ ‘ [ zsios
Tstg -55 to +150 E@ Cos Ves=10V, f=1MHz 50typ pF = ‘” 1.35:015
b 0.85%8% ) -0l
. - L : 2.54|====|2.54 A500 |2.4502
| Typical Switching Characteristics (Common Emitter) 22102
[l )
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf " Weight : Approx 2.0g
v | ® @& | % | v & & m e w BT 2 rype v,
200 67 3 10 -5 0.3 -0.6 Imax | 2.2max | 0.5max 8% p. LotNo.
lc—Vce Characteristics (Typical) Vce(sat), Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
/le= =
- ‘ ‘ . = (Ic/le=5) - (Vce=4V)
\g 1000MB __—— =
. @é\/ // %2 l
oz 6
A 600MA > §2 /
N © 3 =
2 yd L _—T gs < / /
< | — 400mA se =
O
= et > =
S, // | —r" ’T_ _EE § . ll
= ® = o
3 200mA S =
: V/ —— §§ . Vee(sat) |4 2
3 | —1 ‘ ~ & _s5°C (Case Temp) | L L——"—T"/ 2
% ) ’/’_ 100mA %‘? 25°C (Case Tem '—/ 1 38 )
(8] et | Lt
//’_ “SOmA WE [ gc (case Teme) Q/,o f
5 E |44+ VA
g % H 6"'/\ y 6
29 o (G .
E ks Vee(sat) || 12508 ;”TT /
0 0 — | ® A
0 1 4 0.02  0.05 0.1 05 1 5 7 0 02 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) tonetstgetr—lc Characteristics (Typical) 0j-a—t Characteristics
- 2
50 125°C T ] g 4
2 S 0 T[T z o
w il [ 25°C— = v T T 1T o L
< Lt _55°C 5 cc=200V tstg g
s Ry \\ - Ic:l81i—182210:1:2 N L g =
o \\ <1 Z 2 LT
£ 10 N g 7 s 1 1
s N\ F o5 A g =
3 2 ~ £
Q 5 (N ton / = § 05
; :~\‘/ E ,/
2 0.1 Ll Tos
0.02 0.05 0.1 05 1 5 7 0.2 0.5 1 5 7 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 ‘ 20 30
10 === 4 N _ N\
2 (i - 5 =
° 3 Jo, TN N \ g
~ oN N \ = 2,
< Y < s \Z,
kg \ T z 20 &
= 1 \ \ \ -1 2 %,
3 X g 2 /}
S 05 N\ \ £ os a N\
o N o & &
2 ] H
E N \ E Without Heatsink 2 10
o — 5 01 = Natural Cooling £ \
© Without Heatsink NN ® 0.05—] L3 E
T Natural Cooling \\\ UL le=—0.5A K
——— N — Duty:less than 1% b3
2 Without Heatsink \
ool L L1 ool LU | 4 I I s s
2 5 10 50 100 500 2 5 10 50 100 500 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)



Silicon NPN Epitaxial Planar Transistor Application : DC-DC Converter, Emergency Lighting Inverter and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) u Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 25C4131 Unit Symbol Conditions 25C4131 Unit 15e0s 3 55002
Vcso 100 v Icso VoB=100V 10max LA s 335
Vceo 50 v leBO Ves=15V 10max LA gl |® §$ & ﬁc
VEBO 15 v V(BR)CEO Ic=25mA 50min Y, gl
Ic 15(Pulse25) A hre Vee=1V, Ic=5A 6010360 & a7
I8 4 A VCE(sat) Ic=5A, Is=80mA 0.5max v b 3
Pc 60(Tc=25°C) w VBE(sat) Ic=5A, 1B=80mA 1.2max V ! @

T 150 c fr Vee=12V, le=—1A 18typ MHz N ‘ |
Tstg 55 to +150 °C Cos Vee=10V, f=1MHz 210typ pF - i f::
m Typical Switching Characteristics (Common Emitter) . saer 08534 {23
15 4.4 15
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf —] Weight : Approx 2.0g
V) @ | ® | » | » | ® @ | @ | W) | @ a. Type No.
20 4 5 10 -5 0.08 -0.08 0.5typ 2.0typ 0.4typ B c E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
- (Vee=1V)
- 213 15
i g5mA_L—— [ z J
] H 14
7 80MA >
12 / L) \
/ — g1.0 \ z
< 4 S K
$ / 40mA _| > \ = 10 /
= I/ e | .E’ \ £ 7 /
2 /1 g 5
E g 25mA z ‘:’5
e/ | ® | g N
o 0.5 = S/ 3y )
o
O 4ifA ! w 2/l o @
le=7mA B \{ 10AL A DL
g N\ 54 s o]
= ] \\ 3Al1T] »i,"/’(‘\'/’ ,;?‘
[3) qle=1A
o o —H 1 . vl
0 2 4 0.002 0.01 0.1 12 0 0.5 1.0 15
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=1v) (Vee=1v) 3=
1000 1000 . — o 3
I T 5
i | 2 4

w ] . w Flasc 2 Py 7

< 500 B < 500 m=s f =

% A1 L] Typ N % | 25°C % ///

° L —T"] N ° =T Lo'C ~N i 1 Bl

s LT N \ s LT LT ~~\ g —

g —T ] ™ g T 2 i

o L1171 ™ o 1] \ z

= — ™ o 505 /

100 AN 100 \| § V
70 70 To3
0.02 0.1 1 10 15 0.02 0.1 1 10 15 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
tonetstgeti—lc Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
5 40 60
I Ve 20V [
— [ [ tsw lc=5A ‘
e [ le1=—ls2 \ 1 =
NE80mA “ B N
"’:.? %, Iy \
< N = 20, \s.
= N < 10 N\, <
5 5 N N2 N 2 40
< 1 = Qo N 2 \ Lb”
3 5 a 3
5 u e s ANIEY 2 \%
£ — 3 2 %
i 0.5 -y z g \06
g s ANAN H N,
£ o 20 %,
g = £ K
5 o g
? = \ \
ton |1 [——] Without Heatsink! AN =
| {——  Natural Cooling \ Without Heatsink
0.1 - 3.5
0.08 1 0.4 [T 0 S i
0.1 0.5 1 5 10 3 5 10 50 100 0 50 100 150
Collector Current Ic(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 2SC4138 Unit Symbol Conditions 2SC4138 Unit
6204 o 4.820.
Veeo 500 v Iceo V=500V 100max | pA ] ‘159‘_5; 19 [eom
Vceo 400 v IEBO Ves=10V 100max LA J‘ N ‘\ [
Veso 10 Y% V(BR)CEO Ic=25mA 400min \% YN i
Ic 10(Pulse20) A hre VeE=4V, Ic=6A 10t030 g ¥ [al ] Tes2m
b
IB 4 A VcE(sat) Ic=6A, I8=1.2A 0.5max \ ) )
Pc 80(Tc=25°C) W Vee(sa) Ic=6A, Is=1.2A 1.3max v RN
Tj 150 oc fr VCE=12V, [e=—0.7A 10yp MHz g s s
8 <
Tstg —55 to +150 °C Cos Ves=10V, f=1MHz 85typ pF 1.05%7 06577
m Typical Switching Characteristics (Common Emitter) 5450, — 545:01 =
Vce RL Ic VBB1 VeB2 IB1 IB2 ton tstg tf @ Weight : Approx 2.0g
V) (©) (A V) W) (A) (A) (1s) (1s) (ps) a. Type No.
200 33.3 6 10 -5 0.6 -1.2 Imax 3max | 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
0 - - — S1a (Ic/18=5) 10 (Vce=4V)
; — =
152 — is
SE
8 // 600mA o8 8 /
~ | g d < /
3 T \ g W g
= // 400mA gé ] 2 /
g — = = S|
: p | £ v/as(ﬁ) == E / /
o b/ T8 | _AtTTT] = N
o 0 = o Q)
8 a 200mA | o & S 4 £
o I o © o
———— a /
2 T £ g O
o / 18=100mA ]
2 S E /1 2
k E L;; A g
8 g Vce(sat) __//
% 1 2 3 2 00z o5 o1 05 1 5 10 % 02 04 06 08 10 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) _ Bj-a—t Characteristics
2
100 { (Vce=4V) i ‘ S s
I 0 = } q;:
¥ g 125°C :? ° Lo 3 7
= 25°C 4 2 Ivec=200V s //’
= T "é Ic:lB1:=182=10:1:2 -2
S -55°C \\ < )Y & o
£ NN 2 1 AN Tt %
= N = Ve 5
3 \i\ 20° =L e ’ 5 T
8 10 5 T~ 2o
3 tr 2
’ =TI #,.7
5 0.1 0.3
0.02 0.05 0.1 05 1 5 10 0.1 0.5 1 5 10 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
30 T ] 30 80
T 20
\{o;‘ \%‘ -
10 10 5 \
~ v \ \ & 60
< \ \ < s \ s
o \ \ 2 g
g \ 5 g
= = a 40
5} \ 3 g
g \ g e g
8 1 X o [T Without Heatsink o
< 1] \ @ | .
© 0.5 i = 1| Natural Cooling £
S [ without Heatsink(] 3 0.5 | =3mH 2
[ || Natural Cooling | | | []]] Lii —le2=1A E 20
[ 1] Duty:less than 1% g \
‘ ‘ ‘ ‘ Without Heatsink
0.1 8.5 \ ‘
. 0.1 0 ‘
5 10 50 100 500 5 10 50 100 500 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage and High Speed Switchihg Transistor)  Application : Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 25C4139 Unit Symbol Conditions 25C4139 Unit 56 . 80
Vceo 500 \% Icso Vee=500V 100max HA S =28 B é 200
Veeo 400 v leso Ves=10V 100max | pA e\t
VEBO 10 v V(BR)ICEO lc=25mA 400min \Y; g of T
_ - g ¥ [al ] fes2w
Ic 15(Pulse30) A hre Vce=4V, Ic=8A 10t030 b
I8 5 A VcE(sat) Ic=8A, IB=1.6A 0.5max \Y T
Pc 120(Tc=25°C) w VBE(sat) Ic=8A, IB=1.6A 1.3max V . é—‘ i W 2
T 150 oC fr VeE=12V, le=-1.5A 10yp | MHz s g B
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 85typ pF |l .105%2 0.65'97
m Typical Switching Characteristics (Common Emitter) Sl T ¢ & S L
Vce RL Ic VBB1 VBB2 IB1 I2 ton tstg tf M Weight : Approx 6.0g
V) Q) (A) V) V) (A) Q) (1s) (1s) (us) a. Type No.
200 25 8 10 -5 0.8 -1.6 Imax 3max 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
15 ST (Ic/ls=5) " (Vee=av)
XS 2] [T s - / / I
T — %2
/ 7 800mA__| E% / 8 / /
T <> ~
< [/ T 600mA 58 Vee(sat) L/ 3
o510 e >aglo T | M = l
g A = l l SS  [-ssc(Case Temply A g
2 ped 400mA| 8¢ — ] Vg | 5 / I
3 T g% 25°C (Case TeRE ] 1 / 0 =] ~
5 el 05 = s / 24 ?I
= = y ce Temby = 3 )
§ 5 200mA | g t‘/s) 0.5 %771‘2‘:‘“0 (Ca£” SQ % :/
S L—— ] E5  EHHH @Iy 5 g
| 100mA u'J'g o‘{’} Y/ o
18=100mA | s C 2 L
= K 5 @‘30 /] ’%9 8
i/ S8 1"
Om Vce(sat) / /
% 1 2 3 2 003005 0.1 0.5 5 10 20 % 02 04 06 08 10 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vee=4V) B
et T _ ‘e — g’ P
129°C g s = : A
& o ™~ s 1T s = L
i 25°C N % [Vec=200V < g 1
= | < lc:le1:182=10:1:-2 5
3 _s5eC N i x 2 1
- | L ———1 ~~\) o 1 & 0.5 it
s T \i\ E Z i ]
S = y 4 £ LT
5 \ 0.5 = a 2 ~
o 10 E ton = L
a g ~ — 3
3 == o
@ te T E
5 0.1 0.1
0.02 0.05 0.1 05 1 5 10 15 0.5 1 5 10 15 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
50 50 120
\<00 S100 \\
o || K3 AN
N o Z
< < 5 \’4//)
g g = %
£ 10 \ = 10 \ 2 N %
E \ g \ 3 N\
5 \ = a %,
o O 5 s \’44
5 5 5 5 Without Heatsink ¢ 50 N
= il ® [ || Natural Cooling c \
3 Without HeatsinkC]| 8 L=3mH £
8 1 Natural Cooling 3 T lsz=—1A S \
Duty:less than 1% E \
- s N
= \
a a 33 Withou‘t Heatsir‘1
5 10 50 100 500 5 10 50 100 500 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 2S5C4140 Unit Symbol Conditions 25C4140 Unit oo
o 15.6:04 o 1.8:0-
Vceo 500 v IcBo Vce=500V 100max LA § e Y S 2001
VcEo 400 v IEBO VEB=10V 100max | pA J‘ 1
Veso 10 v V(ER)CEO Ic=25mA 400min v H RN
Ic 18(Pulse36) A hre VCE=4V, Ic=10A 10t030 a7 :Ej [Ne32e0t
IB 6 A VCE(sat) Ic=10A, I1B=2A 0.5max \% | |
T
Pc 130(Tc=25°C) W VBE(sat) Ic=10A, [B=2A 1.3max \% d z ‘ i W 2
Tj 150 °C fr Vce=12V, l[e=—2.0A 10typ MHz sl S 3
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 165typ pF Al 105782 0.65'92
m Typical Switching Characteristics (Common Emitter) E— 8 ¢ ¢t 84501 =
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg t @ Weight : Approx 6.0g
(V) Q) (A) V) V) (A (A) (1s) (1s) (1s) a. Type No.
200 20 10 10 -5 1 -2 1max 3max | 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
18 S 1.4 bss) 18 (Vee=4Y)
6A — 2
| =
16 1.2A—] E‘:’:’ 16 /
— =B
— ——T_’ g E Vee(sat) ,%
< s> Bas <
g _800mA | 53t Begy 5., /
512 >3 A —T LA b
b= — 6(‘)DmA < § —55°C (Case Temp) L —"] AT / < /
2 g T omp) LA 74 £
5 | g g 25°C Case Temp) {7 A 3
S o soomal 28 LT ][])] -
2 —T | = [T ce TemeLT 2 S
A= 55 | | [mee=rT] /
o Z?OmA uEJ?g = ) /o
4 I 5 E o@’ 4
18=100mA suw A
o) s
/4 3 Vee(sat) =1 2
Om TR H
0 0 [ 1 il 0
0 1 2 3 4 0.02 0.05 0.1 05 1 10 18 0 0.2 0.4 0.6 0.8 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vee=4v) E
s0 ] i e==——c=cs = <
) 1abc PSS S = sases 1t i < /m
- — < [Vee=200v 2 g 1
p 25°C \\ =2 lc:lB1:—182=10:1:2 N ]
& = ] ™ 5 N N @
e . N = N/ £os it
o 1 - g ! i
= =TT \§ = 0a i n§> |
=] 2 0. ton < B
8 10 E N — ,// ; T
(a) 2 i o
& T~ P g /
1 =
%AOZ 0.05 0.1 0.5 1 5 10 18 0.2 0.5 i, 5 10 18 0'11 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc-Ta Derating
50 T TTT 1\ i 50 130
= i o
AR % AN
Y N NERNE ] 5 \\
0, =
10 Q X \\ \ 10 5100 \\é/,
T s \ Y E 5 Zs
g \ g z \o;-,
£ \ \ £ = N
g g 2 %
E 5 a %
¢ \ o g N
2 o5 2 o5 3 so0
o n NG AN o [[] Without Heatsink o \
5 Without Heatsink[] N\ S [ || Natural Cooling E \
® Natural Cooling N © L=3mH E
N\ loz=—0.5A = N
015 — . — 0'1E: Duty:less than 1% g N
0.05 i i i i i o 0.05 i i i i i rWithout Heatsink \
0.03 LI 1 0.03 L1111 L1 * ! i
5} 10 50 100 500 5 10 50 100 500 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)
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Silicon NPN Triple Diffused Planar Transistor

( Switc

hihg Transistor)

Application : Humidifier, DC-DC Converter, and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 2SC4153 Unit Symbol Conditions 25C4153 Unit 101:02 4.2:02
< 55| co.
Veeo 200 v Iceo V=200V 100max | pA < Z o
Vceo 120 Y IeBo VeB=8V 100max HA i \\$
VEBO 8 \ V(BR)CEO lc=50mA 120min \% ; ®
9 23.3:02
Ic 7(Pulseld) A hre Vce=4V, Ic=3A 7010220 N
I8 3 A VCe(sat) Ic=3A, 18=0.3A 0.5max v O |3 -
Pc 30(Tc=25°C) w VBE(sat) Ic=3A, 18=0.3A 1.2max \Y @3¢
Tj 150 °C fr Vce=12V, le=-0.5A 30typ MHz E H fl 1350015
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 110typ pF - e
0.8597 +02]
) ) ) o ) 2 54|wn|=e|2.54 0.45%7] 2.4:02
m Typical Switching Characteristics (Common Emitter) 22:02
Vce RL lc VBB1 VBB2 IB1 IB2 ton tstgy tf E Weight : Approx 2.0g
) ©) ® ) ) ®) ) W) | ws) | s ‘ 2. Type No
B CE - Typ "
50 16.7 3 10 -5 0.3 -0.6 0.5max 3max 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Ils Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
7 S 3 2 (Vce=4V)
NS = 4\ /
200‘“4 8 0 8 N 1 A O
) |~ gsont g \ 6 // ///l
P\ (2]
- el AL 2 /
% ° e‘omA s 2 \ ’(_E) ’ /l
g, e /Ar:f g \ \\ : /
< S £
Av/g ] \ : /
o < IS =
e T |
8 2 . \ = 2
S 2 /) o ° 8
/ 18=10mA é (\;
. / LT E ] . '7’0
S \ le=1a N34 A
o 0 e ! Nl . A
0 1 2 3 4 0.005 0.01 0.1 1 2 0 0.5 10 11
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
400 (Vee=4V) 400 (Vee=4V) g .
1T o °
125°C ¥
T T ]
E //_.- ___L_ Iy _E — ‘ IR o B Py
= L 7] = 28°C_—TTT] g
8100 ] 8100 '/r 3 ,—_..—/
g i [\ g ~20'C =, \ ?_:é a i —
5 50 — 3 50 il Z
8 i aill 8 — Eo.s
[a) T [a) o
0
g
20 20 "0.2
0.01 0.1 05 1 57 0.01 0.1 05 1 57 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
40 20 B 30
/%\ 29, _
™, 10 RS Natural Cooling
/ Typ = Silicone Grease
P ™ N \ E N Heatsink: Aluminum
=30 / N 5 = o inmm
: / 2 2 :
= Pl L S \¢ 2 20 s
s N = 2 \ &
= = P
2 A1 \ g a \0/;.
g20 i 5 1 \ a 150x150x2 A
s e © a 5 \°4
E /// 5 os - 5 100x100x2 Q"@/
3 / o Without Heatsink(] c 10 ‘ %
310 8 Natural Cooling E 50x50%2 \\ \
0l . Without Heatsink \\
0 0.05 9 I —
-0.01 ~0.1 -1 -5 5 10 50 100 200 0 25 50 75 100 125 150

Emitter Current Ie(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage and High Speed Switchihg Transistor) — Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions FM2100(TO3PF)
Symbol 25C4296 Unit Symbol Conditions 25C4296 | Unit 15e0z S
Vceo 500 \% IcBo V=500V 100max LA 4
Vceo 400 v leso Ves=10V 100max | pA m( @ RS o[ T2
VEBO 10 v V(BR)ICEO Ic=25mA 400min v gl ©
Ic 10(Pulse20) A hre VCE=4V, Ic=6A 101030 & |
I8 4 A Vce(sat) Ic=6A, l8=1.2A 0.5max v b 3
e 75(Tc=25°C) W VBE(sat) Ic=6A, I8=1.2A 1.3max Y j ol
Tj 150 °C fr Vce=12V, [e=-0.7A 10typ MHz o ‘ 175
Tstg -55 to +150 °C Cos Ves=10V, f=1MHz 85typ pF h I 218
ol ,1.059%
. . L. . 45201 45201 0.65'¢% .
| Typical Switching Characteristics (Common Emitter) 54515 " 15545 8%
Vce RL lc VBB1 VBB2 IB1 IB2 ton tstg tf : : : Weight : Approx 6.59
(V) (Q) (A) N) M (A) (A) (US) (“S) (HS) a. Type No.
200 33 6 10 -5 0.6 -1.2 Imax 3max 0.5max B C E b LotNo.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
a a4 (Ic/ls=5) i@ (Vce=4V)
1 22T | WA | DR
2>
/ S /
8 /] 600mA 3 o / 8
2 =~
< L ] | % . : /
2 A 400mA o // E /
56 7 g3 S 6
o p //" =l Vee(sat) [ IHA 5 / / /
3 52 T @ R
2 b e el 5 & &g
2 4 200mA | =] 54 AN S
o e— oc ) G I
s | =7 E &l
o / 18=100mA frgS ,Q;Q oy 9/
g £& ) 2 VaR/&]
29 g 7
8 g Vce(sat) __// / /
%0 1 2 3 2 00z 005 01 05 I 5 10 % 02 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) _ 0j-a—t Characteristics
s
100 ‘ (Vee=4V) i ‘ S s
i ) 5 = = ! p
f: 50 125°C i § //
= 25 ¢ Bt 2 YC-TB?Z?:leo 1:2 2 d
= T \_ z c:le1i—Ig2=10:1: -2 |
o -55°C = Nel &
2 N 2 NS =
2 S eSS
: ANUREE i 2
© N = N g y.4 = A
a 10 s ?\\ [~ P g 0.5
5 [T 2,7
5 0.1 0.3
0.02 0.05 0.1 05 1 5 10 0.1 0.5 1 5 10 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc-Ta Derating
30 30 80
[ [ s, ||
T 0// N
1 Nl R\ AN
—— s 10 =
0’710 \ Ay E
5 N \ \ 5 A\ & 60
< \ \ ~ 4
2 \ < 5 2,
8 S = %
= \ = k=3 \”/,‘.
3 \ $ 1 K N
5 N e = o 40 @.9/
© o5 N\ O o5 5 %4
g S H
° © [T] Without Heatsink
2 mml \ 2 T Natural Cooling Z
3 Without HeatsinkT| 3 L=3mH 2 20
0.1 = Natural Cooling 0.1 _leo=1A E \
= N 1 Duty:less than 1% 3 \
0.05 T T NG 0.05 T — =
] | [T | | 35 Without Heatsink
00o L1 0oa L1 1 -0 ——t
5 10 50 100 500 5 10 50 100 500 0 50 100 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SC4297 Unit Symbol Conditions 2SC4297 Unit 15600 3
Veeo 500 \Y% Icso Vee=500V 100max LA S
Veeo 400 v leso Ves=10V 100max | pA m( @« | 15
VEBO 10 \Y V(BR)CEO lc=25mA 400min Y 2 °
Ic 12(Pulse24) A hre VCe=4V, Ic=7A 10t030 8 a1 |
I8 4 A VCE(sat) Ic=7A, ls=1.4A 0.5max v b 2
Pc 75(Tc=25°C) W VBE(sat) Ic=7A, IB=1.4A 1.3max v @
Tj 150 °C T Vce=12V, le=-1A 10typ MHz N ‘ 175
Tstg —55 to +150 T Cos Vee=10V, f=1MHz 105typ pF - I 215
I 1.05%82
m Typical Switching Characteristics (Common Emitter) Bt sdB0r 0O8R 1335
15 44 15 )
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.5g
) (©) (A) W) V) (A) (A) (us) (1s) (us) a. Type No.
200 28.5 7 10 -5 0.7 -1.4 1max 3max | 0.5max 8 c e b.lotNo.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
9 S (Ic/le=5) an (Vce=4V)
| T e /]
N — ) /
000 —— BE
" 4 | ‘ o & Vee(sat /% = " //
= /|
= k/ 600mMA: &> . W < /
< s g
< L—T S o % Z 8
E ’ / / | Z % _g5°C (Case Temp. _—""// /// ® / /
5 400mA 83 T L 4 =
R / — £s 25°C (Case Teml—1T] A 2 @ R / / /
S 17 % i g e
8 = Y | pa 8 L
S 200mA s 1 _Ecﬁew/ﬂ’ & : &g s 5
= 4 = |+ ) o 4 St g =——
o Eg [ Y A® AR g
o /7 w £ S SCL S 8
18=100mA LE S NyAS e
2 suw B0 2 R
oo 2% 3
o« Vce(sat) L— “
: =1l A
0 4 0.02 0.05 0.1 0.5 1 5 10 OO 0.2 0.4 0.6 0.8 1.0 .2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgetr—lc Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) E
50 I 8 I o2 A
125°C 2 s =] } =2 A
g T m s Lo g o
< 25°C N z Vee =200V - g
5 1 ~ E lc:leii-1g2=10:1:2 T~ b >
o -30°C = ™™ €05 =
TR £ 3 —
5 i\ Cos g Zal
© 10 ? ! Y ton E 1
8 E T~ | || ,§
(% tf —~ T E
&
5 0.1 0.1
0.02 0.05 0.1 0.5 1 5] 10 12 0.5 1 5 10 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc-Ta Derating
30 : 30 80
N\ Yo, ‘
N
10 10 \ B
A} \ 31
Y \ a 60 .
< s \ g s \ 5 2,
9 o = O/;/,).
s 5 a 40 &
° < 8 &
5 1 5 1M z *
g > 1 Without Heatsink ~
= 2 1 Natural Cooling =
g U9 Without Heatsink 8 05[] t=3mH ERP
[ | ||| Natural Cooling [ ]| —te=1A E \
Duty:less than 1% g \
‘ ‘ ‘ ‘ ‘ Without Heatsink \
0.1 0.1 3.3 i ;
5 10 50 100 500 5 10 50 100 500 0 50 100 150

Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C)  External Dimensions FMZ100(TO3PF)
Symbol 2S5C4298 Unit Symbol Conditions 2SC4298 | Unit 560r 3
Vceo 500 Y Icso Vee=500V 100max LA S
Veeo 400 v leso Ves=10V 100max | pA m( . o '3
VEBO 10 \Y; V(BR)CEO lc=25mA 400min Vv 2 >
= 0.
le 15(Pulse30) A hre Vce=4V, [c=8A 10t030 g i hg8.3:02
Is 5 A VCE(sat) Ic=8A, Is=1.6A 0.5max \% b 3
Pc 80(Tc=25°C) W VBE(sat) Ic=8A, I8=1.6A 1.3max \Y T a0
Tj 150 °C fr Vce=12V, le=—1.5A 10typ MHz N H ‘ 175
iES =55 to +150 °C Cos V=10V, f=1MHz 85typ PF | I 218
10597
| Typical Switching Characteristics (Common Emitter) - Sd50i 005 1335
15 4.4 15
Vcc RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.5g
V) ) ®) V) () ®) ) W) | W) | @) a. Type No
200 25 8 10 -5 0.8 -1.6 1max 3max 0.5max B C E Db LotNo.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
. 1 (Iclls=5) 1 (Vce=4V)
ki\/@\» 12h] LI st / / I
/ 1] > g / / /
74 Cpemes o .
< — | 600mA §i se(sat) LM // <
T 10 . = i S 210 g 2 / l
Z [ 1 | U =
g A . l l 55 [T sec (CaseTempls =0 g
/8% woma] £ LI A ] : [1]]
3 —— 58 [Mgcceetmtm™ | 1 / < SEE
g /// (§§ ——w“ case"‘e““j\— ~ = 53 & ;,'; ’E’E §
2 s 200mA | S Sos| || 1290 B & 3 Sl é f},’/
S | 1 1 = 2Ly o o tSF 8
o [} o fo K =I o
" IB_l(‘JO‘A_ k= FAY > g o
- 5E 3 N it
e e Vi
38 Vee(san Zaiit / yJ
0 S/ 0 H 0 =1 o
0 1 2 3 2 0.030.05 0.1 0.5 10 20 0 02 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
3
(Vce=4V) S
o T ===z — < 2 y
125°C Y e e 1 E AT
it = 1 T @ A
i Lo N = T tt 3 L
I 25°C T [vee=200v N g 1
c |t \§\ & lo:lB1:182=10:1:—2 I~ 3
© o s I !
& -55°C S x 5 >
R e, e e ‘~~\:\\ o 1 Zos —
g E y i E LT
] ©0.5 = £ >
9 10 = ton |5 A
(6] = c
(=) ] N~ — _g
] - =
»n tr LT =
5 1 0.1
0.02 0.05 0.1 05 1 5 1015 0.5 1 5 10 15 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
50 50 80
A\ =
NZ, 5 N
N ] & 60 N 2
g g z
= 10 \ =10 \ 2
s \ 3] \ s
5 \ = a 40
(8] (8} —
5 5 5 5 Without Heatsink 2
b L1l = | Natural Cooling 2
3 Without Heatsink[] o L=3mH c
S 11 Natural Cooling S [T]l==1A =
Duty:less than 1% E 20
: N
=
Without Heatsink
1 1 &3 [ ;
5 10 50 100 500 5 10 50 100 500 % 25 50 75 100 125 150
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Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°’C)



Silicon NPN Triple Diffused Planar Transistor  (High Voltage Switchihg Transistor) Application : Switching Regulator and General Purpose

B Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°c)  External Dimensions FM100(TO3PF)
Symbol 2SC4299 Unit Symbol Conditions 25C4299 Unit 15600 3
Vceo 900 v Iceo V=800V 100max | pA E
Vceo 800 v leBo Ves=7V 100max | pA o o ol 13}
VEBO 7 Vi V(BR)CEO lc=10mA 800min \% gl © ~
Ic 3(Pulse6) A hre Vce=4V, Ic=1A 10t030 g N N33z
Is 1.5 A Vce(sat) lc=1A, 18=0.2A 0.5max \% b3 3
Pc 70(Tc=25°C) W V/BE(sat) Ic=1A, 18=0.2A 1.2max V T ]
Tj 150 °c fr Vce=12V, [e=-0.3A 6typ MHz N ‘ 175
Tstg 55 to +150 °C Cos Vce=10V, f=1MHz 50typ pF - it 218
I 1l 10587
® Typical Switching Characteristics (Common Emitter) S5 S4b0r 08505 1335
15 4.4 15
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf = Weight @ Approx 6.5g
() @ (A) () () (A) (A) (us) (us) (1s) /1] 1T) a. Type No.
250 250 1 10 -5 0.15 -0.5 Imax Smax Imax B c¢ e b. LotNo.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
500mA 400mA ~ (Ic/le=5) g (Vce=4V)
—_— >
| =
—T | S H
/ 300mA =
— } > 51 Vee(sat)
— ‘ o i » -
& . T LT <
< / 200mA £9 == Cose ToT0 LT 5
Z” 2 > %’ I 1 e 2
| — s . Temp) — c
2| =TT |
= T 17 3 2| =
= 100mA 5o } op T - [
s L 58 | | wmolt g gfl 2]
o -2 =1 2 ol gl g5
® es I3 5 SYANA N
= ¢ 15=50mA| =R < o 1 o1 1ST S
o | b & g & / o
1Z Ay b
%f ’660 qf’nc, l
=9 Vce(sat) ;; X16
O
0 0 [ ] ‘ .
0 1 2 3 4 0.02 005 0.1 0.5 1 0 02 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) tonetstgeti—Ic Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) %
50 TTTT 8 i 2 3
2 :s as ~
w = tstg o] |
£ 25°C % |vec=250v / e A1
= ‘ ‘ ‘ ‘ ™~ - Ic:ls1i-le2 5& 2 //
I —H S S 0  =2:0.3:1Const. é’ ’/
5 -55°C ™N g z " Zani
o f—— N Z 1 £ E
= ™ o U va 2 ,
910 < / £ H
8 \C § 0.5 4 -§ 0.5 Il
N & ton —— / g
5 0.2 ‘ Tos
0.01 0.05 0.1 05 1 3 0.1 0.5 1 3 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
10 10 70
5 5 = 60 \
<05 N 2 N
& N e %
< < N c 50 %5
5 5 2 \6,.
z b g \%
E \ z % o \ f@é
s 4 ER a N
© \ b - % 30 \”4
2 — S 1 Without Heatsink B \\
S 05— $ 0.5 Natural Cooling o
s | Without Heatsink {3 S — L=3mH E 59 \
o 1 Natural Cooling (8} [ | ls2=—1.0A E \
Duty:less than 1% -5
S 10 N
| Without Heatsink \
3.5 !
0.1 0.1 0 ‘ ‘
50 100 500 1000 50 100 500 1000 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage Switchihg Transistor) Application : Switching Regulator and General Purpose
m Absolute maximum ratings ~ (Ta=25°C) B Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SC4300 Unit Symbol Conditions 2SC4300 Unit 5ees 3 5500
Vceo 900 v Icso Vce=800V 100max LA S 34502
Vceo 800 Vv lIEBO VEB=7V 100max HA E @ & m
VEBO 7 v V(BRICEO Ic=10mA 800min v g © S8
S X
Ic 5(Pulse10) A hre Vce=4V, lc=2A 10t030 @ A N23.3:02
I8 25 A VcE(sat) Ic=2A, 18=0.4A 0.5max v b 3 ‘ ﬂt
Pc 75(Tc=25°C) W VBE(sat) Ic=2A, 18=0.4A 1.2max \Y T ] m;
T 150 oc fr Vce=12V, IE=-0.5A 6yp | MHz N ‘ ‘ ‘ 175 08
Tstg -55 to +150 °C Cos Vce=10V, f=1MHz 75typ pF h I w 215
|l 10592
® Typical Switching Characteristics (Common Emitter) 845 sdsnr OSSR Jazs
15 4.4 1.5
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf Weight : Approx 6.5g
) ) ®) v () ® A (1) W) | () a. Type No.
250 125 2 10 -5 0.3 -1 Imax Smax Imax B C E D LotNo.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
5 700mA — s (Ic/lB=5) 5 (Vce=4V)
600mA | — =
/ 500mA 1 %g / I
e o 7—““‘
a | 400mA Z’ 5 , a4
- |\ —TT T g> $ / I
< 300mA—] 3 K
3 [ | >g 5 / l I
ol — | =5 g
£ T =F t 3
o = > =
= / 200mA 3 c & g a I
3 32 = s &=
2 T © 8 ~ 2 EI
S 5 @3 a Vee(sat) 5 3 2 2R @ 2
5 18=100mA o —55°C (Case Temp) | [T ——T"+ S AL b4
E E g [T ]25c(Case Temp = T P o ,g
. LE MTosc (Case Tem’p) - E of . ~ & i
S T oo~ | 1
e ] =3 /
38 Vee(sat) 125C i / /
0 0 t + i | 0
0 4 0.03 0.05 0.1 0.5 i, 5 10 0 0.2 0.4 0.6 0.8 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
3
Vce=4V <
50 ‘ ‘ (Vce=4V) 19 : : g 5 v
—~ p— o /1
1 g i  —— g L
w 125°C S Sfvec-zsov i L 8 1 af
= = g 2 Ic:ls1:—ls2 / 8
E 25 ‘C = SqY = 0 =2:0.3:1 Const. rq é B
o 1 = & —
;,E, _55°C il ué \\ % 0.5
g \\ € a . £ L
SIU || 2 /! £ 7
8 I~
N (% ton | T g
5 \ 0.2 Toa
0.02 0.05 0.1 0.5 1 5 0.1 0.5 1 5 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 ‘ 20 80
10 N 10
2o —Ne S
° ZN 0"‘& ] 1 s ;6’
S N a 60
< < s
g @ X = o1 g
3 £ 2
toos AN £ s & 40
2 2 g
S 0.1 Without Heatsink (& % n’;:?:fgfaﬁ'gnk 5
o Natural Cooling o L=3mH E 20
0.05 ls2=—1.0A ‘t% \
Duty:less than 1% = \
Without Heatsink
1] ‘ N\
0.01 0.01 0 I I
10 50 100 500 1000 50 100 500 1000 0 50 100 150

Collector-Emitter Voltage Vce(V)
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Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)



Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switchihg Transistor) ~ Application : Switching Regulator, Lighting Inverter and General Purpose

H Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 25C4301 Unit Symbol Conditions 25C4301 Unit 15602 8
Vceo Vv IcBo Vce=800V 100max UA s
Vceo v IEBO VeB=7V 100max LA gl (@ §$ © 3‘
VEBO v V(BRICEO Ic=10mA 800min v .
Ic 7(Pulse14) A hre VCE=4V, Ic=3A 101030 g a—
I A VeE(sat) lc=3A, 18=0.6A 0.5max v b= E
Pc 80(Tc=25°C) w VBE(sat) Ic=3A, 18=0.6A 1.2max \Y @l
Tj °C fr Vce=12V, [e=-1A 6typ MHz o 175
Tstg 55 to +150 oc Cos Vce=10V, f=1MHz 105typ PF - N L
5.45:01 545:01 06587 |335
m Typical Switching Characteristics (Common Emitter)
Vce RL VBBL VBB2 12 ton tstg tf Weight : Approx 6.5g
(V) (Q) (V) V) (A) (1s) (1s) (1s) a. Type No.
250 83 10 -5 -15 Imax S5max Imax B C b. Lot No.

Ic—Vce Characteristics (Typical)

Vee(sat),Vae(sat)-Ic Temperature Characteristics (Typical)

lc—Vse Temperature Characteristics (Typical)

1A = (Ic/18=5) (Vce=4V)
‘ 3
700mA 5o / I ’
6 | > 5 1 Vee(sat)_LiA] /
500mA e LT 1 ~
£3 Temp) | 1T <
2 39 _55°C (Case T | U ]
g / zE T ey % E /L]
g, 300mA sS peC (case T LA g 1]
5
| g | 5 M 7 3 e =L
o == T 5 & 3
200mA ST [T] o Temp 5 of 518
] 23 125 C (G2 S 3frs ﬂ’/
o o © 17 = o
z 15=100mA £9 ] 38 59 Sra
o 5 B= m £ 5 p ol L
(6] w = ;{Iz o
f— s & o fl O
L E N in
g )
/ W / T
29
S Vce(sat) / / I
ik
0 0 J
0 3 4 0.02 0.05 0.1 0.2 0.4 0.6 0.8 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) Bj-a—t Characteristics
(Vee=4V) % s
= T - — : T A
D & I - f -3
w \fo = I N N | tstg @D //
z N < Vee =250V < 8 1
= 3 Ic:lB1:182=2:0.3:-1 Const. 7< e
o 5 N @ '
o N 3 €05 =
o £ T— —
g \§ = - g g
3 b = 2 P
g ™ £ = gl
o N S . ]
H Lo 7 2
%) NS
5 i L .
0.02  0.05 1 5 7 0.5 5 7 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20
N
10 N
S 5 N
5 R & 60 N 2,
< N < ) S
o =
: \ :
g s s
5 \ = 8 40
S s S S g :
g —T g [ Wwithout Heatsink o
° T ) [—] Natural Cooling &
5 0-5 ] without Heatsink 3 95 [=3mH €
o :: Natural Cooling o [ ] ls=—1.0A E 20
[ | Duty :less thanl% T I 8
s \
Without Heatsink
0.1 . f
50 500 1000 50 100 500 1000 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage High Speed Switchihg Transistor) Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 2SC4304 Unit Symbol Conditions 2SC4304 | Unit 101000 = 42002
Veeo 900 v Iceo VCB=800V 100max | A | 25| 05
VcEo 800 vV IEBO Ves=7V 100max UA g \\Q |
o X
VEBO 7 Vv V(BR)CEO lc=10mA 800min Vv g s
o 23.3:02
Ic 3(Pulseb) A hre Vce=4V, Ic=0.7A 10t030 . SEJ N
I8 15 A VCE(sat) Ic=0.7A, 18=0.14A 0.5max % () =
Pc 35(Tc=25°C) W VBE(sat) Ic=0.7A, 18=0.14A 1.2max V 29
Tj 150 °c fr Vee=12V, Ie=—0.3A 15typ MHz £ M ([ L3501
Tstg 55 to +150 °C Cos Vee=10V, f=1MHz 50typ pF - |‘| i 1.35:018
08597 +02]
. - - . 2,54|~—|~-{2.54 045011 124102
| Typical Switching Characteristics (Common Emitter) 22402
Vce RL lc VBB1 VBB2 IB1 IB2 ton tstg tf I py o l Weight : Approx 2.0g
V) ) ®) v ) ® ®) (1s) W) | () 3 a, Type No.
250 357 0.7 10 -5 0.1 -0.35 | 0.7max | 4.0max | 0.7max ®BCE b LotNo.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
. = (Iclls=5) . (Vce=4V)
700mA =
- soma|  Es |
/ g ? Vce(sat)
- — e H
= 300mA 8> —sva (Case Temp) — 1 2
2 _— $% o Caseremn il T
o 2 s 125°C (Case Temp) — c
= LT 2boma 53 i £
g —T ] g S A
: ‘ L E s/ 8§
5 100mA ®35, sE(sat) S = 5@
S I \ gs L5 (CaseTemp) | L4+ ﬁ = Sl 3l 3
g ' 18=50mA uE_J 5 25°C (Case Temp) —_—_L—= g I o ! RyARY B
— | LE 125°C (C_a_ff_lf_-p)/ ] / 3/ @ u"?
e = !
]
=5 ) /
Oom ==
== M
0 0 1 0 A
0 1 2 3 2 0.01 005 0.1 0.5 0 02 04 0. 0.8 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) E
0 e ! — H < ¢
2 5 H )
11T = N —] } } ) A
i 25¢C N = |vec=250v S S L/
= = = S ki Ic:le1i-182=10:1.5: ™~ 3 g
T _55°C N £ =z A1
9 L e ~~& : 1\ & W /
S 10 NN £ s 1 T
£ S t E
3 205 2
5 £ N /1 E a
a S ton [~ /1 2os =
& o S
2 0.1 T o3
0.01 0.05 0.1 05 1 3 0.1 0.5 1 2 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
10 = 10 35
5 H 5
N N *"ot: ~ 30 \
NTNISON «o{ g N
< 1 D 7\&%— == Z i E; \@,3
g 2 XX g E N\,
Z 05 G = \ - 05 g N\
$ NIy 5 2 2 \&4
= & Gl 5 a 0"’{,.
s \ o = %y
S 0.1 S 0.1 z X
b RN b 1 wi . o
=0.05 = 0.05— ithout Heatsink £ \
8 Without HeatsinkI] 8 ] Efgj:ll-‘(:tmlmg E 10 \
[ | | Natural Cooling \ I =
N le2=—1.0A 5 N
\\\ Duty:less than 1% =
0-01 N A 0@ e | Without Heatsink N\
0,005 T 0.00s==H Tt
2 5 10 50 100 500 1000 50 100 500 1000 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°’C)
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Silicon NPN Triple Diffused Planar Transistor

(Complement to type 2SA1667/1668)

Application : TV Vertical Output, Audio Output Driver and General Purpose

® Absolute maximum ratings (Ta=25°C) M Electrical Characteristics (Ta=25°C) ) )
External Dimensions FM20(TO220F)
Symbol | 2SC4381 | 25C4382 | Unit Symbol Conditions 2SC4381 [2SC4382 | Unit
10.1:02 8 4.2:0:
Veeo 150 | 200 v | 10max uA g 2800
CBO
Vceo 150 | 200 v Ves= | 150 | 200 | v | [o®
Vego 6 v IEBO Ves=6V 10max HA a ® 3300
Ic 2 A V(eRcEO lc=25mA 150min | 200min | Vv R e e
le 1 A hre VCE=10V, 1c=0.7A 60min | -
Pc 25(Tc=25°C) W VcE(sat) Ic=0.7A, 18=0.07A 1.0max \% 3¢
T 150 °C fr Vce=12V, [e=—0.2A 15typ MHz § {15015
Tstg 55 to +150 °C Cos Vee=10V, f=1MHz 35typ pF - 1
4 0.85%97 402
. ) X e ) 2.54|~—~—|2.54 0.45707] 2.4:02
m Typical Switching Characteristics (Common Emitter) 22202
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf = 1:. Weight : Approx 2.0g
v | @ | ® W | ma | e | @) | w) | ) L] 2 rype o,
20 20 1 10 -5 100 -100 1.0typ | 3.0yp | 1.5typ 8€E b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
) > S 5 ) (Vce=10V)
\ =
("Q& // // é \ / I
/ e \ Il
1.6 / > \ I
: /// - U g /
1 774 — : \
W7 : \ s ay
3 / = \ \ 31 of T2
Ee i Is=5mA/Step @ \ s SN gl g
8 | — g . \ £ sfl & :I
] E 3 Of— 81— &
© 4 \ of | & 9[
0.4 £ e Lo o
o ) D B I
3> 2,
g RPN /Y
0 0 0
0 4 10 2 10 100 1000 0 0.5 1.0
Collector-Emitter Voltage Vce(V) Base Current Ie(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ 8j-a—t Characteristics
2
Vce=10V Vce=10V. =
400 it ) 400 ‘HH e ) ga
y L " [ & /]
& —1 \ i | 1‘2‘5"0 8 LA
= £ pb—T"T] T N g %
§100 — 100 —T | _30C N E —TT]
=== = N £ LT
8 50 —"| 8 50 _é /7
8
30 30 = 0.5
0.01 0.1 1 2 0.01 0.1 1 2 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
30 5 T } T } 1 1 30
v
%ﬁ o\
e % \ \ s
i~ N 1
i H 1 o MR i
2 5 ] ™~ < 2 S 20 2
S Tl LN z il %,
g LT —~N 5 \ 1\ @ &
s V1A N E \ 8 %,
= L 3 2 -
E /’— \\ N 3 ag) /:y//)‘F
= NN\ 3 0.1 \ N\ 3
...? 10 \\\ % [ Without Heatsink 3\ \ = 10
3 (8} —1 Natural Cooling[J \ E
\ [ ]1.2sC4381 =
[ |2.2sC4382 g |
Without Healsi‘nk
0 0.01 ‘ HHH 112 0 N E—
-0.01 -0.1 -0.5 -1 -2 1 10 100 300 0 50 100 150

Emitter Current IE(A)

Collector-Em

itter Voltage Vce(V)

Ambient Temperature Ta("C)
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SA1673) Application : Audio and General Purpose
m Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C)  External Dimensions FMZ100(TO3PF)
Symbol Unit Symbol Conditions Unit 3
Vceo v Icso Vce=200V LA S
Vceo V leBO VeB=6V PA 3
VEBO \Y V(BR)CEO lc=50mA Vv g g
Ic A hre VCE=4V, Ic=3A 8
I8 A Vee(sat) Ic=5A, 18=0.5A v
Pc W fr Vce=12V, [e=-0.5A MHz
T oc Cos Ves=10V, f=1MHz pF o
Tstg °C [hee Rank  O(50t0 100), P(70t0140), Y(90t0 180) .
m Typical Switching Characteristics (Common Emitter) e
Vce VBB1 VBB2 IB1 I2 tf
V) V) V) (A (A) (1s)
40 10 -5 1 -1 0.6max b. Lot No.

Collector Current Ic(A)

lc—Vce Characteristics (Typical)

N
o

o

50mA—

18=20mA

AN

Collector-Emitter Voltage Vce(V)

hre—lc Characteristics (Typical)

Collector-Emitter Saturation Voltage Vce(sat)(V)

Vce(sat)—Ile Characteristics (Typical)

w

N

i

o
o

Base Current I8(A)

2.0

hre—lc Temperature Characteristics (Typical)

lc—Vse Temperature Characteristics (Typical)

(Vce=4V)

)4

-
o

~~

o

Collector Current Ic(A)

ase 7

S

~30°C (Case T

\\'Jéﬂ

0j-a—t Characteristics

Base-Emittor Voltage Vee(V)

(Vce=4V) (Vee=av) 2=
300 200 T o 3
. ¥
) ) 125°C &
£ ™ £ LT 8
< =100 : g 1 g
&100 Typ A = 25°C 3
. \ - =1 4
1= g I s
g g [ ‘,, T SN g 0.5
S 50 N 5 50 -30°C 3
o N\ © L~ =
9] o LI 2
a o L] ko]
= 2
&
20 20 o1
0.02 5 1015 0.02 0.1 10 15 1 1000 2000
Collector Current Ic(A) Collector Current Ic(A)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
40
Typ N
// a® N ‘;J 80
~ 0, o
ae — ~ C
S50 / ™ < s S
= 4 = A
o 5 a
= o 4 \ -
kT - \C o
i i 2 "\ 2 40
— © N\
£10 2 05 AWAY e
z 8 [ |  Without Heatsinkl N 5
ithout Heatsin £
© | Natural Cooling A’ '5 20
=
01 S==ss! AN\
I I -
T
0.05 T TTTT
=i -10 3 5 10 200 125 150
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 25C4418 Unit Symbol Conditions 25C4418 Unit logsr o 42102
VcBo 500 % IcBo VcB=500V 100max LA 2 %EW
Vero 400 v Ieso Ves=10V 100max | pA \\@ ]
of S
VEBO 10 \Y V(BR)CEO lc=25mA 400min V I -
© 23.3:02
Ic 5(Pulse10) A hre Vce=4V, lc=1.5A 10t030 - EEA N
Is 2 A VCE(sat) Ic=1.5A, 18=0.3A 0.5max v O |2
Pc 30(Tc=25°C) w VBE(sat) Ic=1.5A, I8=0.3A 1.3max Vv g
1] 150 c fr Vce=12V, le=-0.3A 20p | MHz £ M ([ _Lasiore
Tstg -55 to +150 °C Cos Vce=10V, f=1MHz 30typ PF 4 ” ! 1.35:015
t 0 085%7 .00
. o o . 2.54|=~|==|2.54 045011 [2.4102
m Typical Switching Characteristics (Common Emitter)
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 2.0g
(V) Q) (A) V) V) (A (A) (us) (1s) (1s) ~ C — a.Type No.
200 133 15 10 -5 0.15 -0.3 1max 2.5max | 0.5max b. Lot No.
lc—Vce Characteristics (Typical Vee(sat),Vse(sat)-Ic Temperature Characteristics (Typical lc—Vee Temperature Characteristics (Typical
yp p yp p yp!
= (Ic/1e=5) (Vce=4V)
s —— Tan E 1 °
T & T /4
| — 1A o3 o]
{1 — ik g , /
L £ emp) =
= ] 60‘0‘“" 2 o 125°C (Case Temp) $ //
Kl —] >© =
2 g / | — 400mA g§ s .
= | = g
s T £s S
b , _——"r_zoomA s ES VeEe(sat) { g
‘é 2 / — | </: 21 =+ E 2
s 100mA 85| ssoicaetomd 2 A] =
g A — \ Es 25°C (Case Tel |11 / :
) y// 18=50mA L2 T C G Temp) 1 .
I i
L o
38 7
O
|
00 1 2 3 4 8A01 0.05 0.1 0.5 1 00 1.6
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical tonetstgeti—lc Characteristics (Typical 0j-a—t Characteristics
yp yp!
(Vee=4v) 2
100 8 S 5
% 5 5
w 50 Typ q 5 < A
< S El Vee =200V tst 2
§ 5: :Q\ :; lc:le1:182=10:1:-2 NG % . //
\\ || £ - T
t 10 \] S € ]
3 RN 0.5 / 2 1 i
o N £ / =
O 5 \Y S tf =
o N\ 2 4_P z
3 ton ({7 § 0.5
2 0.1 | Foa
0.01 0.05 0.1 0.5 1 5 0.1 0.5 1 3 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc-Ta Derating
20 ‘ J: 20 30
10 = e \ = A\
5 g e 5 N\ 2
N 20,1 NN T
< OE N < c %
< < S g
S . Y \‘ ‘\ \ 5 : 20 ,,%/
= Ay X € = f@/j
[ A
t o5 \ N £ os a N
[3) o 5 &
5 5 :
K \ & Without Heatsink @ 10
:c; N~ e S = Natural Cooling 15 \
: : o L=3mH =
Without Heatsink( 5
Natural Cooling SN [ 1e2=-0.5A 5 \\
—— N N = Duty:less than 1% s [
\\ Without Heatsmk \
oo LT 1 oo L1 | [t
2 5 10 50 100 500 5 10 50 100 500 0 25 50 1] 100 125 150
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Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator, Lighting Inverter, and General Purpose

m Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SC4434 Unit Symbol Conditions 2SC4434 Unit s
° 15.6:04 o S 1820
Vceo 500 \Y IcBo Vee=500V 100max HA o ‘ (=26 ‘ - S oy |L20:01
VcEo 400 v leBo VEB=10V 100max | WA J‘ — 1
VEBO 10 Vv V(BR)CEO lc=25mA 400min \Y g g N
e 15(Pulse30) A hre Vce=4V, Ic=8A 10t025 g zEj N g3.2:01
IB 5 A VCE(sat) Ic=8A, IB=1.6A 0.7max Vv | |
T
Pc 120(Tc=25°C) W VBE(sat) Ic=8A, Ie=1.6A 1.3max \% o 3 ‘ i w 2
Tj 150 °C fr Vce=12V, le=-1.5A 10typ MHz § s 7 fa
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 135typ pF 10592 lo.6s:92
® Typical Switching Characteristics (Common Emitter) ST T S L4
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf m Weight : Approx 6.0g
(V) Q) (A) V) V) (A) (A) (1s) (1s) (us) a. Type No.
200 25 8 10 -5 1.6 -3.2 0.5max 2.0max | 0.15max b. Lot No.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) Ic—Vse Temperature Characteristics (Typical)
a0 . (Ic/1e=5) & (Vce=4V)
>
\,.’LP‘/ l/A/-/ = a4 ///
2>
/. 5%
8 /] 600MA Eﬁ I 12 // /
= |_——T 8 i 7 /
5 L— \ Ol U 5 10
- 3 ” 400mA c=1 v H LH /: 7 =
< — o BE(Sal U 5
e S
o L~ 2= o ase Temp) 14 o
- © 25°C (C aP% "[i\” =
S , b 200mA | fg oC (Case 1o T 5 2 6
s T S8 [ T °
H | BT )
© / 15=100mA w2 A et A O a4
2 SE (7] SHAY
|/ gu b2 »
=9 Vce(sat
Sa =
. 0 T ,
0 4 0.05 0.1 0.5 1 5 10 0 1.0
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—lc Temperature Characteristics (Typical) tonetstgetr—lc Characteristics (Typical) 0j-a—t Characteristics
B
(Vce=4V) <
50 I TeoC \ 2 2 y
Ty 0 | £ A1
w 75°C \E; ‘ () //
£ 25°C NS = ot || g 1
= \§\ % 1lvec=200v I — s
o NN = lc:lB1:—1B2=5:1:2 § "
< N\ 2os 7~ £05 =
= E 7 T
£ \ = ~ // g L
= ~ =
S \ g = ton 2 ed
a 10 \Y £ 2
\: g) 0.1 tr g
=
5 0.05 0.1
0.05 0.1 0.5 1 5 10 15 0.5 il 5 10 15 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
40 T 40 120
001/} \\
Ny ——|
N N 100 AN
10 \ 10 \ g \N
\ X a 4.
< \ 2 S \45/0
3] 5 3 & = s
z = H %,
o o s 4
5 5 8 \0%.
S S 5 %
S S g 50 N
8 8 Without Heatsink a \
= = Natural Cooling E \
o Without Heat_smkE o L=3mH E
Natural Cooling lo2=—1A = \\
Duty:less than 1% g \
‘ ‘ ‘ ‘ ‘ ‘ ‘ [Without Heatsink
0l 0.1 B \ 1
5 10 50 100 500 5 10 50 100 500 00 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)



Silicon NPN Triple Diffused Planar Transistor  (High Voltage and High Speed Switchihg Transistor)  Application : Switching Regulator and General Purpose

H Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SC4445 Unit Symbol Conditions 2SC4445 Unit 15,602 3
Vceo 900 v Ico Vce=800V 100max UA 4
Vceo 800 v Ieso Ves=7V 100max | pA i o o] 5
Vego 7 v V(BRICEO Ic=10mA 800min % gl ©
Ic 3(PulseB) A hre Vce=4V, Ic=0.7A 10t030 g |
I8 15 A Vee(sat) 1c=0.7A, 18=0.14A 0.5max v = 3
Pc 60(Tc=25°C) W VBE(sat) 1c=0.7A, 18=0.14A 1.2max \ ! o
Tj 150 °C fr Vce=12V, [e=-0.3A 15typ MHz o ‘ 175
Tstg 55 to +150 oc Cos Vce=10V, f=1MHz 50typ pF - I 215
ol 1.05%F
. . . . . 5.45:01 5.45:01 0.65'9% 3.35
m Typical Switching Characteristics (Common Emitter) 1o aa 15
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.59
V) @) (A) () W) (A) (A) (us) (1s) (1s) a. Type No.
250 357 0.7 10 -5 0.1 -0.35 0.7max 4max 0.7max B C E b LotNo.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
. (Iclls=5) (Vce=4V)
8 16=700mA I 2 8
7 soma| s I
/ _ s Vce(sat)
= >z Hi
| ‘ g ® —55°C (Case Temp)—H =
—~ 300mA < > - t <
g L §2 25°¢ (Case Temo) ] g,
o 2 > 125°C (Case Temp)— c
2 L zt‘)OmA 53 g
g T T | L S
o = =
5 100mA a g, se(sat) §
S | s g _s5°C (Case Temp) ___—-—-“": [ — =
§ 1 SOmA E 5 25°C (Case Tem =T A I o 1
I Hmeoesy /
Zu ]
z3 WY
Om =;===/
0 0 1 0 Pl
0 1 2 3 2 0.01 005 0.1 0.5 0 02 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ic Temperature Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) Bj-a—t Characteristics
(Vce=4V) g
* e : — H g ¢
i N 1 K z
i 25°C N < Vee =250V = tstg o A
HH = 5 lc:le1i-182=10:1.5: ™~ 2 i
.5 sc \§\ e \ g gl
o [ I Ay, = K L~
£ 10 &\\ g ! £ 4 1]
= [ 3 g
S = 0.5 &
5 E N /| £ l
g 8 ton |~ / E 0.5 1
: R -
2 0.1 = 0.3
0.01 0.05 0.1 05 1 3 0.1 0.5 1 2 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
10 10 60
5 N\ 5 _ \
B N o 2 N
2 eNelll 2 : \%
< 2 $ S 40 &
= b 2 \ 6’)‘
g - ‘ g ! 3 sz
5 N\ g a -
C os © o5 3 \’44
g s 3
3 s & 20 N
= = Without Heatsink £
© (1] Without Heatsink(J © 7] Natural Cooling z
Natural Cooling :;i[q_Ho A x \
0.1 HH 0.1 4+ e =
T S 1 ‘Duty.le‘ss th‘an ‘10/‘0 Without Heatsink
o os LI oosbHt— 1| 2 —
5 10 50 100 500 1000 5 10 50 100 500 1000 0 50 100 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SA1693) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol 2SC4466 Unit Symbol Conditions 25C4466 Unit
15,6 o 4.8:0
Vceo 120 v Iceo Vce=120V 10max LA N 9‘6“‘ |98 [Sleen
Vceo 80 v leBo VEB=6V 10max 77 J‘ N ‘\ —
VEBO 6 v V(BR)CEO Ic=50mA 80min % AN i
Ic 6 A hre Vce=4V, Ic=2A 50minCJ g z|::| [N\g3.2:01
IB 3 A VCE(sat) Ic=2A, 18=0.2A 1.5max Y ) )
T
Pc 60(Tc=25°C) w fr Vce=12V, 1e=-0.5A 20typ MHz NSRS
£l @ f
Tj 150 °C Cos Vee=10V, f=1MHz 110typ pF &l § 3
g <
Tstg -55 to +150 “© ChreRank  O(50t0100), P(70t0140), Y(90t0180) lvosz 06587
| Typical Switching Characteristics (Common Emitter) 5.45+01, : ; 5.45:0.1 14
C
Vce RL lc VBB1 VBB2 IB1 [[:2 ton tstg tf i Weight : Approx 6.0g
v @ | ®w | ®m | w A ® | @] e | w fodoal 5 7ypeno.
30 10 3 10 -5 0.3 -0.3 0.16typ | 2.60typ | 0.34typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
G 3 - (Vce=4V)
. : T =
0@%6& )@‘“P/ oM~ 2 /
S /4
v 8
/ / il /]
< 50mA g <
sl e i 2, /
/4 EiiA /
3 [ 30mA—] g \ 3
5 \ = S /a
2 74 (7] ° £
2, // 2‘0mA% s 1 \ 2 g9 IS
o E=1 o [
o / l E \ o (,‘)g
18=10mA L G
2 ™~ lc=6A_| | 8
% = — Py !
0 5 2A L[] y
0 1 4 % 0.5 1.0 1.5 % 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vee=av) 3
300 200 T O
125°C %
£ - ~ k ,,————"/T N > A
£ | N = 8 L1
£ | \\ £100 25°C — N 2 =
2100 v 2 = N & LT
§ T i § 50 i 730‘3C/ ™ E 1 '/,—
3 = — =T N 3 Bl .'?_:’
Q 50 pEm N & [ Bos
— 5
30 20 o3
0.02 0.1 05 1 56 0.02 0.1 05 1 56 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vee=12V)
40 20 ‘ 60
1o & < AN
0N 2 N
T30 Sy 5 "00,77% Py N 2
= < s = %
=4 ,/ Typ %’ Oc \\ 2 40 %,
&) /’ iy 2 N 2 \/’/h@
5,00 | AL s 3 %,
g /| LA I 3 2 \"“/,;
2 A T - 1 @
:_.__ / L ,—/ \ \ g \\ 1\ g \<
S T N o \ a
: 1] N o 08 \ g * N\
o 10 © Without Heatsinkl H N
Natural Cooling 'g \
=
L Without Heatsink \
0 0.1 3.5 S B
-0.02 -0.1 -1 -6 5 10 50 100 % 25 50 75 100 125 150
Emitter Current Ie(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SA1694) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SC4467 Unit Symbol Conditions 25C4467 Unit
o 15.6:04 o & 4.8:0:
Vceo 160 v Iceo VeB=160V 10max LA 3 e o KT e
= i [ -
VcEeo 120 Vv leBO VEB=6V 10max HA J N \\_ t |
VEBO 6 v V/(BR)CEO lc=50mA 120min Vv 3 ~
Ic 8 A hee Vce=4V, Ic=3A 50mind] g sz Ng2.2:01
Is 3 A Vce(sat) Ic=3A, 18=0.3A 1.5max \ ) )
T
Pc 80(Tc=25°C) w fr VCE=12V, Ie=—0.5A 20typ MHz RN
£l &
Tj 150 °C Cos Ves=10V, f=1MHz 200typ pF § § 3
Tstg -55 to +150 “C ChreRank  O(50t0100), P(70t0140), Y(90t0180) lvosz 06587
® Typical Switching Characteristics (Common Emitter) BB SIS 14
Vce RL Ic VBB1 VBB2 IB1 182 ton tstg tf @ Weight : Approx 6.0g
(V) Q) (A) (V) (V) (A (A) (us) (ps) (1s) a. Type No.
40 10 4 10 -5 0.4 -0.4 0.13typ | 3.50typ | 0.32typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
(Vce=4V)
’ ISR | ok s °M1 8
S m°°/ "6/0 2 B | )
a2 7 75mA ¥ ‘ / /
>
6 / / //Y/ o \ 6
< I / / L1 | g <
j_j / 50mA S E
g V / L —] .E \ ; /
3 E \ 3 4
g p 3 g & s |z
8 20mA T 5 1 kS 5 7,;5 ;;E
= )
- 5 Lfl of| e
15=10mA .;3 \ L te=8A] SfLk 8
0 8 o N 27 4‘A 0 ‘
0 1 2 3 4 0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 0 0.5 1.0 il.t5
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBe(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vce=4V) E
200 200 T o 3
[ [ TH Y E 5
m ,,——-‘// N . | s=n N o ¢
£ | Typ R N 9 //’
£100 == £100 25°C = é //
L b © N 2
] = ] o 2
2 =TT = = o - SV = atll
g g | g E
s 50 —— : 50 mE=c ‘E o
g /,/—" 2 505 -
£ P
£
2%.02 0.1 05 1 5 8 2%.02 0.1 05 1 5 8 031 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
40 20 ] T ‘ 80
2o
”
10 14‘30m >\‘y -
S N
\ g \
T:E‘30 > 5 N\ o 60 %’;}
= // Typ ™ $ o0 2 &
IS A E g N\
2 A | ™ § o \4&
%20 A e N o 40 -
ST ~ S . . N,
L y.dyid ™ S 0\ = \
= 9% ol 8 o
s 4/ LA \ z os 5 \
L=) 10 // © 1| Without Heal§\nk[ g 20 \
Natural Cooling g \
Without Heatsink
0.1 35 [ i
-0.02 -0.1 =i, -8 5 10 50 100 200 00 25 50 1G] 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor Complement to type 2SA1695 Application : Audio and General Purpose
pp p
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 25C4468 Unit Symbol Conditions 25C4468 Unit
Vceo 200 v Iceo V=200V 10max LA 3| ‘15;_3;“‘ E g 2001
Vceo 140 Vv IEBO VeB=6V 10max UA J‘ ‘\ —
D |
VEBO 6 Vv V(BR)CEO lc=50mA 140min Vv sl T SN
Ic 10 A hre VCe=4V, Ic=3A 50min(] I N iy NPEEE5
b
IB 4 A VcE(sat) Ic=5A, 18=0.5A 0.5max \Y
| } |
Pc 100(Tc=25°C) w fr Vee=12V, IE=-0.5A 20p | MHz IRURP
N gl % i
Tj 150 °C Cos Vee=10V, f=1MHz 250typ pF § § 3
Tstg 55 to +150 © ChreRank  O(50t0100), P(70t0140), Y(90t0180) M 1ose 0657
| Typical Switching Characteristics (Common Emitter) 5.45:01, 5.45:0.1 14
B C E
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf ‘ Weight : Approx 6.0g
v @ | ® v ™| @e | e w | @ | fodol e,
60 12 5 10 -5 0.5 -0.5 0.24typ | 4.32typ | 0.40typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
10 3 I (Vce=4V)
T T =
—l oeg @p“‘@/ pous 0 < ‘ /
w / z
8 / - > 8 //
/ 100m » /
< ‘ g <
5 // 1 75mA S 2 { 5 /
§ 6 = \ E 5
: , / | —1 Joa % ¢ / /
o [ — 5 o
s [/ — z 5 3
BN/ o \ i S8 E
= // L 20mA_| g1 3 gf = |2
° W/ L ‘ E © gl gl |8
2 i 2 of &4 |9
| S \ Ll o]l [o
18=10mA S ] lc=10A1—1— ~/& )
= 5A | | !
3 \
% 1 4 % 0.5 1.0 1.5 2.0 % 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=4v) (Vee=av) 3
200 300 ‘ ‘ o 3 )%
[ ™~ F
w T N . 125°C H ol
£ T Typ s 11 g A
£100 = e ! N g 1 4
8 [ — &100 25°C | i
5 = 5 = 3 T 05 BmECs
N S -30°C_ =+ E b
3 Bl N 8 st £
8 L Q1 = A
—_ 5
20 20 = 0.1
0.02 0.1 0.5 1 5 10 0.02 0.1 0.5 1 5 10 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
40 30 ‘ ‘ 100
3 |
NN\ _
10 S }; 2
o O
<30 % N = 7:00)17\)0 o 2,
§ Typ B < 5 0077%‘ ’3\1\ .E %/f)
T T K] z 2
£ 1 - \ = >
z Z 3 ] ”@6
3 20 / all = 8 so %,
S 4 /' a - %
< / = ) \”,f
2 5 1 \ H
w N/ S a) < \
g Al = 05— E
3 10 O " without Heat;mkD \ E
4 I—— Natural Cooling é
‘ ‘ ‘ ‘ ‘ Without Heatsink
0 1 0.1 & f
-0.02 -0.1 -1 -10 3 5 10 50 100 200 0 25 50 75 100 125 150
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Silicon NPN Triple Diffused Planar Transistor Application : Audio Temperature Compensation and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 25C4495 Unit Symbol Conditions 25C4495 Unit logor = 12202
Veeo 80 Y IcBO Vce=80V 10max LA E ?.EL%
Vceo 50 V IeBO VeB=6V 10max HA o NSO -1
Veso 6 v V/(BR)CEO lc=25mA 50min % 3 = N
© 3.3:0.2
Ic 3 A hre VeeE=4V, 1c=0.5A 500min ‘= N
I8 1 A VcE(sat) Ic=1A, 18=20mA 0.5max Vv O | &
Pc 25(Tc=25°C) W fr Vee=12V, le=-0.1A 40typ MHz 22 }
Tj 150 °C Cos Vee=10V,f=1MHz 30typ pF £ ‘ |l 2asm0ss
Tstg -55 to +150 °c s ” 135015
254 —-L—-z 504.&5?8% 04531| 2.4002
H Typical Switching Characteristics (Common Emitter) T e
Vce RL Ic VBB1 VeB2 IB1 IB2 ton tstg tf EIE] Weight : Approx 2.0g
() (©) (A) W) V) (mA) (mA) (1s) (us) (us) L] a. Type No.
20 20 1 10 -5 15 -30 | 0.45tp | 1.60yp | 0.85typ 8 €% b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
— (Vce=4V)
3 215 3
N 5 7
A5 4,&6‘@ =] H \ \ \\ / 4 ) /
X/ﬂﬁ'é > \ 2.5
gmA_] > \ [
= /r £ { =
< [ <
S / 1 <
. v 7 smA g ! \ e i
s L2 ] I \
3 A 3TA 2 315
s 1/ ] 2mA @ B
- = ‘ 2 0.5 N 3,
B /4 1mA i NN 3
—] |B=0.5‘mA< ..-é \‘ L2A
. 8 T 0.5
3 NI 1e=1A
° [
% 4 o1 10 100 1000 % 1 1.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vee=4V) (Vee=4V) 2
3000 5000 . o7
M - 125°C E Yy
w Typ ™~ m F=25°C D 5
k ‘k\\\\ £ T —— o
£1000 £1000=-55C g %
8 N\ S 500 2
N NN =
5 500 AN 2 \N = | L
IS ANNY 2 AN £ ’_,_/
S \\ S 100 : d
g Q X z 1
a o - K}
100 20 !
0.01 0.1 05 1 3 0.01 0.1 05 1 3 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
Vce=12V
60 (vee ) 10 { 30
} Natural Cooling
AN T Silicone Grease
2 AN \\% s Heatsink: Aluminum
LT T =3 inmm
= e N o I
; / Typ \\ < \\0\& ™ S
S840 N 5 & \O\ = 20
£ z/ =l N = X Q{ g &
2 A =D\ E S &
L] = \ - 2
> A N > AN [a] 2,
o pg NN S s AN 5 150x150x2 o
: M NN s N z 100x7 <
w A N 5 s 00 s,
5 20 N g T 10 X2 %
g 8 V:l\thuul HeatsinkD E — 50x50x2
atural Cooling K }
1
0.1 i = ) | Without Heatsink T
0 0.05 } 2 \\\§
-0.005 -0.01 -0.1 -1 5! 5] 10 50 100 0 25 50 75 100 125 150
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SA1725) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°c)  External Dimensions FM20(TO220F)
Symbol 2SC4511 Unit Symbol Conditions 2SC4511 | Unit g0 = 42202
Veeo 120 v Iceo Ves=120V 10max | A 3 23 05
Vceo 80 \ IeBO VeB=6V 10max LA g \\@
o %
VEBO 6 V V(BR)CEO Ic=25mA 80min \Y, | os
©| 23.3:02
Ic 6 A hre Vce=4V, Ic=2A 50min{] B zEJ N
I8 3 A Vee(sat) Ic=2A, 18=0.2A 0.5max v D |2
Pc 30(Tc=25°C) w fr Vce=12V, le=-0.5A 20typ MHz o8
Tj 150 °C Cos Vee=10V, f=1MHz 110typ pF E M I 1.35¢015
Tstg 55 to +150 “© ChreRank  O(50t0100), P(70t0140), Y(90t0180) 7 (i L3
085797 +02]
. o » ) O I I Pt 04583 |2.4102
m Typical Switching Characteristics (Common Emitter) 200
2
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf E Weight : Approx 2.0g
V) @ (A) W) V) (A) () (1s) (us) (us) > c — a.Type No.
30 10 3 10 -5 0.3 0.3 | 0.16typ | 2.60typ | 0.34typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Ie Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
(Vce=4V)
° ‘ S > I g ¢ 6
QQ@%@ oS >~ aonh = N
1A |4
/ / . /]
< / L 50mA g | <
3 4 — s 3 S 4
s L = \\ :
5 5 =
EE 'I / 30mA—| g 8
5 \ g [ 5
S 4 @ 3
e, /| Z‘OmA% 5 a \ 2,
8 WA \ £ 8
\ & \
18=10mA z
1 2 ™~ Ic=6A_| |
% : = T
0 o 2A | 1 Q
0 1 4 0 0.5 1.0 1.5 0 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vee=av) 3
300 200 T Q%
125°C e )
et /
i LT ™~ i —TT] /T \ ‘Z
= /’,— N = . o //
£ | \\ £100 25°C = s
.00 Typ o = ‘ A\ 8 LU
c c L~ _SOQC‘ % //,——
2 T 2 — \ £ |~
E = = 5 50 L & 1 -
(@) = o T = A
o — \|] © — =
a 50 [+ N o 5
— é 0.5
30 20 " o4
0.02 0.1 05 1 56 0.02 0.1 05 1 56 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vee=12V)
40 20 ‘ 30
&
10 s _ N\
> 2
= M = ’ N 00/)’? d ,
£ T : N N ) N\,
> g N = 3 /’)/,'
2 /| Y 5 = D
ool £ . WA : N
e ” ) o N\ = 2
E VAL NN g os Sa g G
5 A ~N g N £
e N g 5 N\
O © Without Heatsink] N E
Natural Cooling é
O } i i i i i Without Heatsink \
0 0.05 1 0 I —
-0.02 —0.1 -1 -6 3 5 10 50 100 0 25 50 75 100 125 150
Emitter Current le(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 25A1726) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C)  External Dimensions MT-25(T0O220)
Symbol 2S5C4512 Unit Symbol Conditions 2SC4512 Unit
4 o 4,810
Vceo 120 Y IcBo Ves=120V 10max LA 1z & |20
Vceo 80 \Y; lIEBO VEB=6V 10max HA <~>_7
VEBO 6 Vv V(BR)CEO lc=25mA 80min \% 3 L
Ic 6 A hre VCE=4V, Ic=2A 50min E
Is 3 A VCcE(sat) Ic=5A, 18=0.2A 0.5max Vv |
Pc 50(Tc=25°C) w fr Vce=12V, le=-0.5A 20typ MHz
Tj 150 oc Cos Vce=10V, f=1MHz 110typ pF £
Tstg —55 to +150 °C ChreRank  O(50t0100), P(70t0140), Y(90t0180)
H Typical Switching Characteristics (Common Emitter) 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 2.6g
V) (©) (A) () V) (A) (A) (1s) (us) (1s) 2 a. Type No.
30 10 3 10 -5 0.3 -0.3 | 0.16typ | 2.60typ | 0.34typ ‘ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
(Vce=4V)
6 A > T <3 6 7
Q&A@ O g0mA =
N s g
7 /\’ i |4
/ / s /]
< / / 50mA i | <
T 4 52 T 4
AN 0/ A i :
Z S 2
H 'I / 30mA—] g 3
= i = | s
3 7 \ » =
2, / L 20mA_| 51 \ s 2
s | Z 8
\ i \
15=10mA L
5 I~ Ic=6A ]
& s LEEE s
o 2A ‘
% 1 4 % 0.5 1.0 1.5 % 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=4V) (Vee=av) 3
300 200 T o5
125°C T
i L— \\ £ /,,————‘ N ‘g a Li
s 41T N | =100 25°C — 5 A1
& Typ N § H N 8
2100 2 IR e ! N & | Lt
B & -30°C s LT
£ = £ 5 N — ™~ £ —
o = — S o 11 £ i
8 50 [ N 8 el _E
— g 0.5 /
30 20 T o4
0.02 0.1 05 1 56 0.02 0.1 05 1 56 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vee=12V)
40 20 50
10 ‘
100ms—=S_v; =
- 5 O 2 40
130 Sy \\ o 2
= < ) c %
E / Typ % Q \\ 'g /O/}
3 e | i N 2 30 %
: LT N o N 4 %
520 P 5 g 'y @ %,
g 0 © \ & %,
= / // ,,/ \ A\ 5 oas N % " 2
© A o o
d N 3 5
Sy © Without Heatsink[J E
Natural Cooling % 10
=
==
| 2 Without Heatsink
0 0.05 I 5 t
-0.02 —0.1 -1 -6 3 5 10 50 100 0 25 50 75 100 125 150

Emitter Current Ie(A) Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage Switchihg Transistor) Application : Switching Regulator and General Purpose

B Absolute maximum ratings (Ta=25°C) ® Electrical Characteristics (Ta=25°C) . .
External Dimensions FM20(TO220F)
Symbol | 25C4517|2SC4517A | Unit Symbol Conditions 25C4517 | 2SC4517A | Unit oper o .
= g 78| 05
Vceo 900 1000 \ Icso V=800V 100max HA y <
VcEo 550 Y, leBO VeB=7V 100max HA " il %%*
VEBO 7 \Y V(BR)CEO lc=10mA 550min \Y i 53.3:02
- a[ [ ]
Ic 3(Pulseb) A hre Vce=4V, Ic=1A 10t030 b[] 3
s 15 A Vce(sat) Ic=1A, 18=0.2A 0.5max Y% I -
Pc 30(Tel 25°C) w VBE(sat) Ic=1A, 18=0.2A 1.2max \ c —U ‘ ki
- £ 35:0.1
Tj 150 °C fr Vce=12V, le=-0.25A 6typ MHz a3 ‘ o
A 1.35:0.15
Tstg 55 to +150 °C Cos Ves=10V, f=1MHz 35typ pF |
254_._.25%35"” 0.45'8%|| |2.4:02
| Typical Switching Characteristics (Common Emitter) T e
Ve RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf l py i I Weight : Approx 2.0g
(V) Q) (A) V) v) (A) (A) (1) (us) (us) i a. Type No.
250 250 1 10 -5 0.15 —0.45 | 0.7max | 4max | 0.5max BCE  LotNo.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
> = (Vce=4V)
3o r —— 2 15 T T 3
5d 300mAL—— e Ic/ls=5 Const.
/| £
pd 200mA =3
| T ‘ ‘ g; <
< 150mA 59 3]
3 A — 3 §1o = 2
: A — | gs = s
?:) // - 100mA s s Vee(sat) L al 8
5 L — s
s 23 s
E 1 18=40mA—]| £ 305 E 1
8 L §g /
V. SE
< 1w
H
8 3 Vce(sat) —
0 [ ‘ 0
0 1 2 3 2 0.03 005 0.1 0.5 1 5 0 0.2 0.4 0.6 0.8 1.0
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Temperature Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j.a—t Characteristics
(Vee=4V) 2
50 7 S 4
L1 @ 5 T Pl
125°C = —~ ] 3 %
I - = tstg g L
< 25°C T~ 2 Vce =250V <
£ I N ‘-g‘ Ic:lB1:182=1:0.15:-0.45 7( = |~
8 loere . s / g el
¢ |t ~ = 7 R
= hy =05 tr 7 & =
3 N\| 2 za £
g 10 N| = \\t E .
[a} 8 on 2 0.
E e
0 N— ~
5 0.1 0.3
0.02  0.05 0.1 0.5 1 3 0.2 0.5 1 3 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
oz i o 10 30
5 J‘ s 5 N
(2) ~
2N = B
4 2,
% 1 g 1 \ .S 20 \66
= o AV a /,:)I
= o 2 2
S 05 S 05 \ @ S,
= - = ®,
3 3 o N\,
= - g ta
S s 3
o ] Without Heatsink
% % 04 E Natural Cooling Z 1w \
© Without Heatsink 0 g5 L=3mH E
—T— Natural Cooling U] lee=—10A =
—— [ | Duty:less than 1% ©
=
HHH ‘ ‘ ‘ ‘ ‘ ‘ 35casiy | [2scasiza ofithout Heatsink AN
0.01 0.01 [ 0 | T — A\
2 5 10 50 100 500 1000 50 100 500 1000 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)

112



Silicon NPN Triple Diffused Planar Transistor  (High Voltage Switchihg Transistor) ~ Application : Switching Regulator, Lighting Inverter and General Purpose

B Absolute maximum ratings (Ta=25°C) ® Electrical Characteristics (Ta=25°C) | ( )
External Dimensions FM20(TO220F
Symbol | 2SC4518 |2SC4518A | Unit Symbol Conditions 2SC4518 | 25C4518A | Unit
10.1:02 )
Vceo 900 1000 % Icgo VcB=800V 100max LA <
Vceo 550 V leBo VeEB=7V 100max LA g \\G}
Veso 7 v V(BR)ICEO lc=10mA 550min v g sase0n
S all 1|
e 5(Pulse10) A hre Vce=4V, Ic=1.8A 10t025 o
I8 25 A VcE(sat) Ic=1.8A, I8=0.36A 0.5max \ @ s
Pc 35(Tc=25°C) W VBE(sat) Ic=1.8A, 18=0.36A 1.2max v B 35
Tj 150 °C fr Vce=12V, le=-0.35A 6typ MHz s H Il 135205
Ui -55 10 +150 € Cos Ves=10V, f=1MHz 50typ pF I 13019
08597 102
’ s - . 2.54|~—|=~|2.54 045611 12,4102
m Typical Switching Characteristics (Common Emitter) 220
Vce Rl Ic VBB1 VBB2 IB1 IB2 ton tstg tf I py i I Weight : Approx 2.0g
V) (©) (A) W) W) (A) (A) (1s) (1s) (us) —— a. Type No.
250 139 1.8 10 -5 0.27 -0.9 0.7max 4max 0.5max b. Lot No.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
5 : S 15 - (Vce=4V)
[ [ T b T lgo0mA L I— 2 - T T
k;‘\\o — %g Ic/le=5 Const. /
|E7ZesESESEcEaanc /
= = £3 T /
T / 250mA | S 10 z
= 3 | M == - s 3
g [1V% — T Ei Vee(sat) L 3 /
5 1 150mA | 58 [ - /
= — © © b
g2 = = o 2
8 £8us 8 /
g £ = B (6]
1e=50mA— w s
1 S E 1
/ gu /
=5
:‘3 8 Vee(sat) s
1
% 1 2 4 R ar— 0.5 10 ) 02 04 06 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—Ic Temperature Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
3
Vce=4V <
2 m TTH - ! : g
125°C 2 5 — i = !
O e 1 ~ b= T I g A1
£ 25°C y 2 |vec=250v - £ 7
£ ‘ ~:::§ < lc:lB1:182=1:0.15:~0.5 7< z //
: 'ssc \ | — VAl 4 ,./
$ | L ; Z t 7 g ¢ -
5 T \\ Z o5 . 3
o 10 W z ~ = mp=c
o N § ton ~ '% 0.5
7 N ©
5 0.1 ‘ = o3
0.02 0.05 0.1 05 1 5 0.2 0.5 1 5 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 20 35
10 20 10
s g 30 \\
5 \ 5 5
- - \ g N\,
< <
\_‘-’/ E/ % \/O,/:)
€ £ = \
2 4 § 1 . -'2 20 \04%
= > o
2 os 2 05 3 7
S S Z \
] 4 [] Without Heatsink a \
= 3 — Natural Cooling E 10
S ) ] o L=3mH g N\
Without Heatsink[) 0.1 le=—1.0A =
01 Natural Cooling N — Duty:less than 1% g \
0.05 T 0.05 =TT | Without Heatsink N\
25C45181{2SC4518A 2
0.03 T 0.03 [T o1 ——
10 50 100 500 1000 50 100 500 1000 % 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)

113



Silicon NPN Triple Diffused Planar Transistor

(High Voltage and Ultra-high Speed Switchihg Transistor) - Application : Switching Regulator, Lighting Inverter and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 25C4546 Unit Symbol Conditions 2SC4546 Unit lonor = 4250
Veso 600 v Icso Vcs=600V 100max | HA g 73| fos
Vceo 400 V IEBO VeB=7V 100max UA g \\Q |
o X
VEBO 7 Vv V(BR)CEO lc=25mA 400min \% g @ s
| 93.3:02
I 7(Pulsel4) A hre Vce=4V, Ic=3A 10t025 = 1
I8 2 A Vee(sat) Ic=3A, 18=0.6A 0.7max v O & |
Pc 30(Tc=25°C) w Vee(sat) Ic=3A, 15=0.6A 1.3max v 'ﬂ 2z
Tj 150 °C fr Vce=12V, le=-0.5A 10typ MHz g H 1.35:015
Tstg _55 to +150 °C Cos Vee=10V, f=1MHz 55typ pF “ |‘| e
W 085792 +02]
. . . P . 2 54|~—f~=|2.54 0.45%% 2.4+02
| Typical Switching Characteristics (Common Emitter) 22202
Vce RL Ic VeB1 VeB2 IB1 Is2 ton tstg tf I g o I Weight : Approx 2.0g
(%) Q) (A) V) V) (A) (A) (us) (us) (us) ; a. Type No.
200 67 3 10 -5 0.6 -12 | 05max | 2max |0.15max ®CE b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—lc Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
, Sug ; (Vce=4V)
el aoomﬁw 0 leils=5 Const. M
6 /1 —| 00mA § s / /
// L //’T‘F . / Il
1 <
< 5 400mA _| = < s
T 1 T T 1| s I 5 /1]
= 4 = 300mA 5 z
£ e ] £ £ /
3 > ] 200mA—| 2 0.5 o l
s 3 — — 0 s 3
2 —— o g
3 = 2 125°C (Case Temp)—| k)
< i/ £ L LLLII A/ s
S 2 w 25°C (Case Temp) P4 o 2
Cnosomad 5 i %
i e : = :
l// 5 1 T
o | ‘ ‘ ‘ ‘ ‘ —30°C (Case Temp)J
0 0 [ R 0
0 1 2 3 4 0.02 0.05 0.1 0.5 1 5 10 0 1.0
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Temperature Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j.a—t Characteristics
(Vee=4v) 2
50 125°C 2 Lstg < ¢ "
) — i f
o il TN s @ e
z 25°C —— 5 o 5 <
s LT . - é —’/
© BRI ~ < Tt e T
q:) [ E T~ iy é 1
= = ton | T = 2
& 20.1 2
8 0 \ f: 0.05 g 0.5
2 Vee =200V g ,/
Ic:lB1:lB2=5:1:-2 =
5 0.02 0.3
0.02 0.05 0.1 0.5 1 57 0.2 0.5 1 5 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 ‘ 20 30
10 AN 205 10 _ AN
N s, . 2
N\ \ bt P
5 5 & Z,
— (7
2 2 z \%,
3 \\ K g = 7,
o - =3 %
S 5 a 06
= - = .
H H a %,
O ° 1 5 %
2 2 Without Heatsink E
o 2 Natural Cooling 10
B L Without Heatsink B 05 L=3mH E \
Natural Cooling ls2=—0.5A E
Duty:less than 1% 5
=
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Without Heatsipk \
0.1 0.1 ‘ I —— AN
10 50 100 500 700 10 50 100 500 700 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)
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Silicon NPN Triple Diffused Planar Transistor ~ (High Voltage Switchihg Transistor) Application : Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C)  External Dimensions FMZ100(TO3PF)
Symbol 25C4557 Unit Symbol Conditions 25C4557 Unit 5e0e S
Vceo 900 \Y, IcBo Vce=800V 100max HA S
Veeo 550 v leso Ves=7V 100max | pA i o - o] 15l
Veso 7 v V(BRICEO Ic=10mA 550min v gl
Ic 10(Pulse20) A hre Vce=4V, Ic=5A 10t028 g e N33z
I8 5 A VCe(sat) Ic=5A, lB=1A 0.5max % b 2
Pc 80(Tc=25°C) W VBE(sat) Ic=5A, IB=1A 1.2max \ i a1
Tj 150 °c fr Vee=12V, le=-1A 6typ MHz o ‘ Il 178
Tstg 55 to +150 °c Cos Ves=10V, f=1MHz 105typ pF h ‘ 218
1052
® Typical Switching Characteristics (Common Emitter) 5.45:01 545:01  065%6%| |3.35
15 4.4 15
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf —  Weight : Approx 2.0g
) @ | & | ™ v | ® @ | @ | W) | @) a. Type No.
250 50 5 10 -5 0.75 -1.5 Imax S5max 0.5max B C E b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
= (Ic/18=5) (Vce=4V)
10 > 2 10
y 2R 1A o / I
—T | A £
/ [ — 800m 0
— £ [
8 1 oo 8
// 600mMA S 2 / /
2 p e 58 g
T I/ — \ >g =
= ] 400mA 53 s
c 6 Ss = 6
¢ V T Fe b : I
‘g 581 Vae(sat)’ :’ Pl ®© af e
s 200mA @ 5 _s5.C (Case Temp) L —T T+ 71 g I 5§ /
5 4 ol Iy Temp) A 2 4 Y il
e , —T ‘ Z0 25°C (Case |1 S $f 2 m/
g _ 5 E e T Case TemD 3+ i ® S é’ é’y’
V 15=100mA o 105C (Cese T A AN E
2 & T 0 ’ YRS
29 @«\"}///’:' !
= d
34 Vee(sat 125°C (C%;ﬁ‘ﬁ‘ / / /
imas t imm| | 1
O0 1 2 3 4 00.02 0.05 0.1 0.5 ‘2‘[ 5 10 00 0.2 0.4 0.6 0.8 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Temperature Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vee=4v) 2
50 \ 10 == ‘ o 2 7
o —_ T + = T = /1
2 2 S s
i 25°C A 2 Vee =250V 8 1 o
c T \\ ki lc:ls1:~182=10:1.5:3 N E]
T _e5°C N B | 2 P
S A\ A1 Eos ——
A \\ E 7 z
= N\ [S £ LT
3 0.5 = A
o 10 = ~__ton 7 E L~
o ] ™~ — |1 2
a t §
£
5 0.1 0.1
0.02 0.05 0.1 0.5 1 5 10 0.2 0.5 i 5 10 i 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 20 80
N
N \
10 NC 10 \ —
% \ 5 N
\ 5
5 5 o 60
2 S A g
8 S =
- — Q
o : 5
= e 3 40
° 1 @ a o
% g Without Heatsink E
b ° Natural Cooli
° 0.5 Without Heatsink 3 0.5 |_=a3l:rr|aH oot g
o Natural Cooling o ls2=—1.0A E 20
Duty:less than 1% =
: AN
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Without Heatsink
25 L
0.1 0.1 0 ‘ ‘
10 50 100 500 1000 10 50 100 500 1000 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 25C4662 Unit Symbol Conditions 2SC4662 Unit o10r  u 20
Vcso 500 v Iceo V=500V 100max | pA ! 25| cos
Vceo 400 v IeBO VeB=10V 100max | pA ~N® -
Veso 10 v V(sRIcEO lc=25mA 400min v I
© 23.3:02
Ic 5(Pulse10) A hre Vce=4V, Ic=1.5A 10t030 - S\EJ N
I8 2 A VcE(sat) Ic=1.5A, 18=0.3A 0.5max v O & |
Pc 30(Tc=25°C) w VeE(sat) Ic=1.5A, 1=0.3A 13max | Vv as T
Tj 150 °C fr Vee=12V, [e=-0.3A 20typ MHz £ H Lamos
Tstg —55 to +150 °C Cos Vce=10V, f=1MHz 30typ pF A fi Lo
008597 102
ical itchi h P . 2.54|~—|~~|2.54 04597 | |2.4:02
| Typical Switching Characteristics (Common Emitter) 22:
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf i Weight : Approx 2.0g
V) @ | ® ) ) ®) @ | @ | @ | @ [oE ] 2 type o,
200 133 1.5 10 -5 0.15 -0.3 Imax | 2.5max | 0.5max ®BCS% b LotNo.

lc—Vce Characteristics (Typical)

Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical)
(Ic/18=5)

lc—Vse Temperature Characteristics (Typical)
(Vce=4V)

S 2 5
% /]
5SS
oz
g3 . /]
o W —
g< g /]
=0 10
o
>3 -55°C = /
c= @
23 > =@ /
g 5a Vee(sat) ] ®
b _sgc (Case Temp) 11T~ £
- it g 2
5 3 25:0 (Case Temp) _L——T i =
= ‘ o) Lt = 18]
LIEJ 2 125°C (Case Temt &
LE —t A
) @ 1
gw 5/
o0 260\
g g Vce(sat) L [ 25°C
o
0 T T TT11]| L o
0.01 0.05 0.1 05 1 5 0O o02 04 06 08 1.0 1.2 1.4
Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—Ic Temperature Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) E
50 S 5
125°C - Vee =200V o
. H \\\ E% lc:lB1:182=10:1:-2 cf //
= 25°C N B ———l_tsio g A
s 11T TR it g =
(U] " S 2 Ly
2 —55°C N B 4 L
5 LT N E 0.5 E] T
— T g
= T \ = E —/
5] —T 5 / o 1
© 10 = S 1 E
3 5 ./
S T~ — @
[7) < 0.5
5 0.1 Foa
0.01 0.05 0.1 05 1 5 0.1 0.5 1 3 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 20 30
10 10 = A\
2, \ 3
%, \ et
5 ANGKY 5 \ o %,‘
E \\ < s 20 \6/
=] 5 = 2
S 3 = .
= \ = g 2%
c c D ©
2 e o %
5 5 o %
0 1 \ © a 5 &
o \ S /1 ... . 2
& g [T Without Heatsink &
D 9} [ 1] Natural Coolin 10
S 05 Without Heatsink([T 3 95717 L=3mH 9 g \
(8] Natural Cooling © [ 1] 1e=—0.5A £
[ 1| Duty:less than 1% =
s
‘ ‘ ‘ ‘ Without Heatsiqk \
—
0.1 0.1 0 I — —— A\
5 10 50 100 500 5 10 50 100 500 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage Switchihg Transistor) Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol 2SC4706 Unit Symbol Conditions 2SC4706 Unit
£0.4 o 4,820
Vceo 900 v Iceo V=800V 100max | pA g ‘155‘1 nEL B
Vceo 600 \Y IEBO Ves=7V 100max LA J‘ ‘\ — t
D L
VEBO 7 \% V(BR)CEO lc=10mA 600min Y o 1 SN
Ic 14(Pulse28) A hre Vce=4V, Ic=7A 10t025 g < [al ] hes2m
b
I8 7 A Vce(sat) Ic=7A, IB=1.4A 0.5max \% ‘ ‘
Pc 130(Tc=25°C) w V/BE(sat) Ic=7A, I18=1.4A 1.2max \Y \ ! M )
N = 3 g
Tj 150 °C fr Vce=12V, l[e=-1.5A 6typ MHz 5 5 3
o <
Tstg —55t0+150 © Cos Vee=10V, f=1MHz 160typ pF B Losg? R
| Typical Switching Characteristics (Common Emitter) 54501, — 545:01 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf T Weight : Approx 6.0g
W) @ (A) W) W) (A ) (1s) (us) (1s) M a. Type No.
250 35.7 7 10 -5 1.05 -35 Imax S5max 0.7max b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
14 < 2 14 (Vce=4V)
> TTTT LI———
\/;y 1aa o Ic/ls=5 Const. /
12 = é% iz [
/ ‘ i% . / I
A 800mA =3 < Al
< 10 i =0 o 10
5 I // 600mA 2 = /1]
g oy 1 22 S
= V 400mA £c, 5] - i
: 6 T | i § el § 6 A "?Q El
2 = Vee(sat) [ = gf = £I
z 200mA £a —— 111 B S8z [
§ 4 Es 7] a oft-SfE
| — w e o of
l/ 18=100mA LE & &,/,S
2 sh V] 2 7
29 2 /1]
Sa Vce(sat) —]
0 oo 0 S — . / P /
0 1 2 3 2 002 005 0.1 0.5 1 5 10 o 02 04 06 08 10 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Temperature Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
Vee=4V.
50 (Mee=Y) 8 — r
\ § st H |
: B B e o == S
b 125;C = R L — g
< 0 > Vce = 250V
.§ ____________zif \§ o-; Ic:IB1:—IBz=10:T\5:5 =~
‘ 2
- N o 1 =
= -55°C i =
g _—--/_———_— \\\‘ \ E ton
S T \\ 0.5 s A
8 10 A\ z te —
a 2 ~
& N
1
.02 005 01 05 1 5 10 14 0.2 0.5 1 5 10 14
Collector Current Ic(A) Collector Current Ic(A)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc-Ta Derating
50 T 50 130
\
<, \ _ N\
% g N
10 S 10 \ i 1 \l@'
< \ < N s <
: s i N\,
5 \ g 2 N
E = a @s,&/
= (: Without Heatsink g \44
g 1 £ 1| Natural Cooling S5 50
9 ] N o \
3 ) v 3 le2=—1,0A E
O 0.5 MA‘;TS:;%ZZ?:;‘D O 0.5 putyiless than 1% E \\
s N
AN
‘ ‘ ‘ ‘ ‘ H o Without Heatsink
0.1 0.1 e \ i
10 50 100 500 1000 50 100 500 1000 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta('C)
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Silicon NPN Epitaxial Planar Transistor

(Complement to type 2SA1859/A)

Application : Audio Output Driver and TV Velocity-modulation

m Absolute maximum ratings ~ (Ta=25°C) ~ m Electrical Characteristics (Ta=25°C) . .
External Dimensions FM20(TO220F)
Symbol| 2SC4883 | 2SC4883A | Unit Symbol Conditions 2SC4883 | 2SC4883A | Unit
10.1:02 o 1.2:02
Veeo| 150 180 v | 10max LA S o8
CBO
Veeo | 150 180 v Ves= 150 | 180 v \\69 ]
o X
VEBO 6 \ IEBO VER=6V 10max HA g ° 33
© 23.3:02
Ic 2 A Verceo Ic=10mA 150min | 180min | V TPE
ls 1 A hee VCE=10V, Ic=0.7A 6010240 O | & |
Pc 20(Tc=25°C) w VCE(sat) 1c=0.7A, IB=70mA 1.0max Y, b }
Tj 150 °C fr Vce=12V, [E=-0.7A 120typ MHz g H I|_1.35:015
L] |
Tstg —55 10 +150 °C Cos Vce=10V, f=1MHz 30typ pF - 1
W 085792 L0
i itchi isti i 2.54|~—|~—{2.54 045011 [2.4102
m Typical Switching Characteristics (Common Emitter) T per
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf - | Weight : Approx 2.0g
“ @ @ | w ™ o | ey | @ | @) | C=E=] 2 vype no.
20 20 1 10 -5 100 -100 0.5typ 1.5typ 0.5typ BCE b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
,_100mA 60mA S, 2 (Vee=4v)
o1 B | / / /
Ly
1505 )
_ | — £ | \ 2 / /
< 10mP- S \ T
: ol 5 \ 2 / /
£ 1 g g
g o / 2 \ \ 31 _#
= 0 s 3 =~
] i 18=5mA | . 1) £ | & |
o £, Al
= e £ \ s sH—o 3
o P ? \ © & c;“?L $
) of | < g
4 \ VAEAN
3 1A ~ IJCT ol > /
o 0.5A LA i i H / /
0 0 T 0 A
0 2 4 6 8 10 2 5 10 50 100 500 1000 0 0.5 1.0
Collector-Emitter Voltage Vce(V) Base Current ls(mA) Base-Emittor Voltage VBe(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj.a—t Characteristics
(Vce=4V) (Vce=4V) 3
300 300 | o
. it Y,
w w 125°C D5 P
E Typ f } g Y
£ £ 25°C 3 ]
o [0} ‘ 2
z z E LT
£100 \| @100 -55°C ) z L—T"]
5 \| = \ £ L
ot o \ & Pa
E | 8 s \| : /
50
40 30 ]
0.01 0.05 0.1 0.5 1 2 0.01 0.05 0.1 0.5 1 2 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
160 5 T 20
Al
A v
140 V4 e% 3, s
/ Typ "oo w <
Elzo = \ 1 0@7§’»> \ o @1.
< N X 3 2
%100 1/ N S o5 NR % /94»}.
> A )4 | £ = /’sé
S 80 A = \ 3 10 >
S— / ///’ © o 0"/‘)
@ = [ %
i AN il s H
60 7 o 0.1 =\ =
£ p . It H 0 e
< g /// “\ E 0.5 —— Wilhoutlbéealﬁmk \(\ E
7 I\ e
20 1\ 2.25C4883A g
\\\ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 2 [Without Heatsink
0 0.01 0 I
-0.01 -0.1 -1 -2 1 5 10 50 100 200 0 25 50 75 100 125 150
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Silicon NPN Epitaxial Planar Transistor ~ (Complement to type 2SA1860) Application : Audio and General Purpose

H Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 25C4886 Unit Symbol Conditions 25C4886 | Unit senz _ 3
VcBo 150 v IcBo Vee=150V 100max LA S
Vceo 150 v IEBO VeB=5V 100max LA gl @ §$ © SC
VEBO 5 \Y, V(BR)CEO Ilc=25mA 150min Y i m
P N\_23.3:02
Ic 14 A hre Vce=4V, Ic=5A 50min[] N al ]
I8 3 A Voe(sat) Ic=5A, I5=500mA 2.0max v b= E
Pc 80(Tc=25°C) w fr VCe=12V, [e=—2A 60typ MHz ! o
- |
Tj 150 °C Cos Vce=10V, f=1MHz 200typ pF o ‘ Lz
— - N 2.15
Tstg 55 to +150 °C Chre Rank  O(50t0100), P(70t0140), Y(90to 180) T s
. o . i 5.45:0.1 5.45:0.1 065%7|| |3.35
m Typical Switching Characteristics (Common Emitter)
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.59
V) () (A) W) W) (A) (A) (us) (1s) (us) a. Type No.
60 12 5 10 -5 0.5 -0.5 | 0.26typ | 1.5typ | 0.35typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
14 b 3 an (Vce=4v)
Q = —
[ Pt —T g i
/7 Eeantl /i
/; / — 200mA s ‘ /
[
<10 omA K < 10
) — 122 g 2 \\ T /,
: [ f T — 1 1/
§ 7~ LA A % s /l/
5 / L —| 2 5 /
3 s 50mA | ‘; X 3 5 ,\e@@ mg
: HAr—— £ TN S s/ 1L
| o | N & &
l/ 15=20mA < — 1c=10A T YA
S Ny ay g
|V 2 5A y. Rk
. 8, | M Aa
0 1 4 0 0.2 0.4 0.6 0.8 1.0 0 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vee=4v) (Vee=av) 3
200 200 ‘ g 3
o T ‘\\ Y 125°C q; j
< N 5 =TT ‘ N § //—
g Typ = \ 5 100 25.C 2 ! 2
o — (4} — i 2 1
- - -30° @ =
g s e 30°C T TH < Zos =
E 50 o 1 N s 50 5 e
(8] 13} ;
@ @ o
g
20 20 o
0.02 0.1 05 1 5 1014 0.02 0.1 05 1 5 1014 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vee=12V) o
80 //_\ 4 I } } i 80 \
2,
l))\?
it Typ ) J% B \
60 \ 10 > NG 00/)} ~ E 60 \ 4
I —_ () QY N Z)
Izg // % ° \‘ > '§ Y/%
5 /| £ 2 N\
< /| N g @ \%
540 5 N a 40 %,
g A O 1 N \ 5 %
s d 5 N g *
B g o5 \\ 2 ™
ézo f // I g — Without Heatsink(l \ 5 0 \
// //’/ [~ Natural Cooling E N
oA s \
= o2 —H Without Heatsink
| 3.5
0 0.05 L T T TTT I
~0.02 —0.1 =1 -10 2 5 10 50 100, 200 % 25 50 75 100 125 150
Emitter Current Ie(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)

119



Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator and General Purpose

H Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 25C4907 Unit Symbol Conditions 25C4907 Unit oter s
Vceo 600 v IcBo Vce=600V imax | mA E!
Vceo 500 % IEBO Ve=10V 100max HA 3 NO
o \J
VEBO 10 Vv V(BR)CEO lc=25mA 500min \Y% gl
© 23.3:02
Ic 6(Pulse12) A hre Vce=4V, Ic=2A 10t030 b ;Eg .
Is 2 A VCE(sat) Ic=2A, 18=0.4A 0.5max Y, [0) g
Pc 30(Tc=25°C) W VBE(sat) Ic=2A, [8=0.4A 1.3max V oy
Tj 150 °c fr Vce=12V, le=-0.5A 8typ MHz £ H L3501
Tstg 55 t0 +150 oc Cos Vee=10V, f=1MHz 45typ pF = 1
2,54}~ 2.5‘1_3533,2 0453|2420
| Typical Switching Characteristics (Common Emitter) 22502
Vee RL Ic VeB1 VBB2 IB1 182 ton tstg tf l g o I Weight : Approx 2.0g
() @) (A) () W) (A) (A) (1s) (1s) (1s) 3 a. Type No.
200 100 2 10 -5 0.2 -0.4 Imax | 4.5max | 0.5max BCE  Db.lotNo.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
5 = (Ic/ls=5) " (Vce=4V)
AN ] BdOmA +— ‘>.'.~< /
\ £s
5 / — | 600mA ol 3 /
/ | ‘ o E = /
< y : A E’z % / /
S momh - 5g :
g 300mA | 5o P £
= | e, D577 (-
; / 200mA E § _5g°C (Case Temp) _—_—-: == i % °
2 A zg 25-C (Case Templ—=T 1] s .
= - 20 11 25°C
8 18=100mA E 5 ‘125;2—(_356}“0) ‘ 72
$E =1 S
1 , sy B 4 1
S o (CE 3
3 EE, . sl
|
% 1 2 3 2 502 0.05 0.1 0.5 1 5 % 02z 04 06 08 1.0 12 14
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) Bj-a—t Characteristics
(Vce=4V) 3
50 7 S a4
‘ 2 5 = F hd
125°C S = ) H
i = t 3 A
= 25°C NN 2 | vce=200v - -
.§ ‘ ~==\ E lc:lB1:182=10:1:-2 % —__/
= -55°C 1 o 1
S f— \\ .g — E 1 il
B (= = =
s \ 0.5 L/ 3
8 10 I = fon 7 — =
a W ~ L 05 —
| 3 t [T g P
5 \ 0.1 ‘ Tos
0.02 0.05 0.1 05 1 56 0.2 0.5 1 5 6 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 ‘ 20 30
10 ~J0 10 — AN
s \ 2
\ T 4
5 5 & 2
2 \ < 5 2 N2,
T K 3 %,
= c = %
z g 2 %
= S a \0%.
9 a o 3 ] 2%
o 5 3 . 2
g B Without Heatsink ~ 0
o 5 ¢
3 O Without Heatsink 5 05 F:;L;:?:Coolmg E \
o Natural Cooling © 182=-0.5A E N
Duty:less than 1% & \
‘ ‘ ‘ ‘ ‘ ‘ = Without Heatsink \
2 |
0.1 0.1 o | Tt
10 50 100 500 1000 10 50 100 500 1000 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switchihg Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 25C4908 Unit Symbol Conditions 25C4908 | Unit orer o 210
Veso 900 v Iceo VeB=800V 100max | uA ] 28] e
Vceo 800 \Y IEBO VeB=7V 100max HA g \\$ |
o X
VEBO 7 Vv V(BR)CEO lc=10mA 800min \% g ® 30
Ic 3(Pulse6) A hre VCE=4V, 1c=0.7A 10t030 b SEJ .
I8 15 A Vee(sat) 1c=0.7A, 18=0.14A 0.5max % O | & |
Pc 35(Tc=25°C) w VBE(sat) Ic=0.7A, 18=0.14A 1.2max % a8 l
Tj 150 °C fr Vce=12V, le=-0.3A 6typ MHz E H [l _1.35:015
Tstg —55 to +150 °c Cos Vce=10V, f=1MHz 40typ pF - 1
) - - . 2554 »»12 5%85?312 04581 |240
H Typical Switching Characteristics (Common Emitter) o
Vce RL Ic VBB1 VBB2 IB1 I2 ton tstg tf - 1 - Weight : Approx 2.0g
“ | @ | ® | ™ | w | @& | @ | w | @ | LB & 7ype o,
250 357 0.7 10 -5 0.1 -0.35 1max Smax 1max BCE b LotNo.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
N — (Vce=4V)
$
3—s S 2 T 3
&/ a0omA [T 11— = lc/ls=5 Const, [
//’ [ T I
300mAI—1— g 2 I
e o E
A I 2 il
0 = g
% . HE 200m $% 2, 11 ]11]
= T ‘ ‘ <3 o I I I
s 4 140mA > = |
= [ —— s N 3 E
| 5o Z
S i — g il
8 = & Vee(sat)+—= = @ &
b 60mA g8 S I = g
= 1 Z 1T o1l =
3 [ ‘ E 5 O
| 52
18=20mA"]| 2w ]
29
8 3 Vce(sat) | L //
0 0 I 0
0 2 4 0.03 005 0.1 0.5 0 02 04 06 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vee=4V) 2
50 T S—]—T o 4
125°C @ 1
) e [ = & A
s 25"cl \\ < Vce =250V g P
= T S = Ic:lB1:1B2=2:0.3:~1 8 A
= —30°C R E ™~ b A1
§ | | It RN | s L o
§ 10 N E 1 /l g 1 1
3 N © i £ g
3 ° 5°° =~/ % 0.5 Zal
= ton [~ 2
2 ~ <
2 0.2 o3
0.02 0.05 0.1 05 1 3 0.1 0.5 1 3 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
10 10 35
5 5 N s 30 \\
20 s 4,
2 Ks 3 ™ 5 N
T T z \%,
§ N B % 20 NE.,
- 2 12
= o C = @ 8 \®°<«.
S S 5 AN
g \ ° — Without Heatsink E \\
S 0.5 $ 0.5 Natural Cooling o
= —— Without Heatsinkff S —1 L=3mH E 10 \
O [ 1 | Natural Cooling o [ | lez=—1.0A E \
Duty:less than 1% < N\
s N
=
[Without Heatsink \
0.1 0.1 0 T
50 100 500 1000 50 100 500 1000 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switchihg Transistor)

Application : Display Horizontal Deflection Output, Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SC5002 Unit Symbol Conditions 2SC5002 Unit o
Vceo 1500 v IcBoO1 Vce=1200V 100max UA 1562 &
Viemo 800 v IcBO2 Vce=1500V Imax mA e ° 3’
Voo . y leso VeB=6V 100max | KA J ol
I - ” V/(BR)CEO lc=10mA 800min \ 3 53,3002
c (Pulse14) A hre1 Vce=5V, Ic=1A 8min o a1
Is 3.5 A hre2 Vce=5V, Ic=5A 4109 be -
Pc 80(Tc=25°C) W VCE(sat) Ic=5A, IB=1.2A Smax \ o
Tj 150 °C VBE(sat) Ic=5A, [8=1.2A 1.5max \ o ‘ 175
Tstg -55 to +150 °C fr Vce=12V, le=-0.5A 4typ MHz g ‘ 2.15
Cos Vce=10V, f=1MHz 100typ pF ] Lk e
5.45:0.1] 5.45:0.1 0.65'9% 3.35
m Typical Switching Characteristics (Common Emitter) 15 44 15
Vce RL Ic VBBL VBB2 IB1 IB2 tstg tf Weight : Approx 6.5¢g
) Q) (A) V) () (A) (A) (1s) (1s) a. Type No.
200 50 4 10 -5 08 -16 4.0max | 0.2max ® ¢ E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Ic Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
7 < 3 - (Vce=5V)
A ST 1on [ [ = [ TT]
’,’—’ 5 (lc:18=5:1)
& 1 S e
g )
<5 ______7°cmA £ <
g — 1| S 2 2 /
=2 7 = =
g 8 | 400mA ]| % g &
o | | —— 2 © By i
5 3 — 1 3 ] ;1’5 75 E
B 200mA 5 . K 2flo g
S 2 = [ ] £ S 2 ol &) 2
| 15=100mA u of 5l e
E— 5 TS
1 E ®
3
. S i yayya
0 1 2 3 4 0.02 0.1 05 1 5 10 0 0.5 1.0 1.5
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(VcE=5V) 3
100 F 20 T g3
o - Vee=200V | F
E 50 ‘12‘5”&‘ \% [ tstg Ic:Ip1:—l82=5:1: 2—— c; i
2 5 2 L
< ImEE R E] g 4 dl
8 25°C L e ™~ 3
£ T L N £ s e
g 0 -30°C | T \ .; 1t g 0.5 A
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Silicon NPN Triple Diffused Planar Transistor

Equivalent
circuit

(High Voltage Switching Transistor)  Application : Display Horizontal Deflection Output, Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions FM2100(TO3PF)
Symbol 25C5003 Unit Symbol Conditions 2SC5003 Unit o
Veeo 1500 v IcBo1 Vce=1200V 100max UA =
v 800 IcBo2 Vce=1500V Imax mA
CEO v Iceo Vce=800V imax | mA m( ES % o 13
Veso 6 \Y VeBO les=300mA 6min v o @
Ic 7(Pulsel4) A hre1 Vce=5V, lc=1A 8min § K_23.3:02
B 35 A hre2 Vce=5V, Ic=5A 4109 e
S VCE(sat) Ic=5A, 1B=1.2A Smax \
Pc 80(Tc=25°C) W VBE(sat) Ic=5A, Ie=1.2A 1.5max Vv i
Tj 150 °C VFEC lEc=7A 2.0max Vv N 175
Tstg -55 to +150 °Cc fr Vce=12V, Ie=-0.5A 4typ MHz g 2.15
CoB Vce=10V, f=1MHz 100typ pF | 10597
5.45:0.1 0.65%0F|| |3.35
m Typical Switching Characteristics (Common Emitter) 15
Vce RL Ic VBB1 VBB2 Is1 Is2 tstg t Weight : Approx 6.5¢g
V) (Q) (A) (V) (V) (A) (A) (1s) (1s) a. Type No.
200 50 4 10 -5 0.8 -1.6 4.0max | 0.2max & b.LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Ic Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
7 < 3 (Vce=5V)
] 1an [ T < R
. /1 | —T >§ lc: 18=5:1)
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Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) tstgeti—lc Characteristics (Typical) 0j.a—t Characteristics
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage and High Speed Switchihg Transistor)

Application : Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 25C5071 Unit Symbol Conditions 2SC5071 Unit
Vceo 500 v IcBo VcB=500V 100max LA S r%»‘ =08 B e
Vceo 400 V IeBo Ves=10V 100max HA I \\ —
VeBo 10 \Y, V(BR)CEO lc=25mA 400min \% o ’*J . B
Ic 12(Pulse24) A hre Vee=4V, Ic=7A 10t030 E I EYS I NP
Is 4 A Voe(sat) Ic=7A, le=1.4A 0.5max v b‘EF ‘
— o, — — \
Pc 100(Tc=25°C) W VBE(sat) Ic=7A, I8=1.4A 1.3max \ J 2 ‘ M )
Tj 150 °C fr Vce=12V, le=-1A 10typ MHz § g 5
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 105typ pF 8 1.05%2 0.65%87
m Typical Switching Characteristics (Common Emitter) 5.45:01, 5.45:01 14
B C E
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf ; Weight : Approx 6.0g
v | @ | ® | ™ | ™ | @& ® | @ | @ | @ fod ol 4 1ypeno
200 28.5 7 10 -5 0.7 -1.4 1.0max | 3.0max | 0.5max b. Lot No.
Ic—Vce Characteristics (Typical) Vee(sat),Vse(sat)-Ic Temperature Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
a8 = (Ic/e=5) . (Vce=4V)
[p L —T] % /
i &S
] 00mA__———— S
10 g 10
P ‘ i o Vee(sat) /;/
— 7 600MA B 4 =
S e p —] . | 1A 1 s
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B o AR K
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Collector-Emitter Voltage Vce(V)

hre—lc Characteristics (Typical)

Collector Current Ic(A)

tonetstgeti—lc Characteristics (Typical)
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0j-a—t Characteristics
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SA1907) Application : Audio and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions FM100(TO3PF)
Symbol 2SC5099 Unit Symbol Conditions 2SC5099 | Unit o
15.6:0.2 &
VcBo 120 \% IcBo Ves=120V 10max HA S
Vceo 80 \ IEBO VEB=6V 10max HA g( & © 3’
VeBo 6 \ V(BRICEO Ic=50mA 80min \Y o @ &
Ic 6 A hre Vce=4V, Ic=2A 50min0] g a e83
Is 3 A VCE(sat) Ic=2A, 18=0.2A 0.5max \Y b @
Pc 60(Tc=25°C) W fr Vce=12V, [e=-0.5A 20typ MHz i @
Tj 150 °C Cos Vee=10V, f=1MHz 110typ pF N ‘ 175
Tstg -55 to +150 “c Chre Rank  O(50t0100), P(70t0140), Y(90t0 180) - i 218
I M sosg
X . . . i 5.45:01 5.45:01 0.65'9% 3.35
m Typical Switching Characteristics (Common Emitter) 15 a4 1s
Vce RL Ic VBB1 VBB2 IB1 12 ton tstg tf — — Weight : Approx 6.5g
m | @ [@&@ | »w | ®m | ® | & w|w | e . Type No.
30 10 3 10 -5 0.3 -0.3 | 0.16typ | 2.60typ | 0.34typ B ¢ E b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SA1908) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C)  External Dimensions FM100(TO3PF)
Symbol 2SC5100 Unit Symbol Conditions 2SC5100 | Unit 15e0s 3
Vceo 160 Vv lcso V=160V 10max LA S
Vceo 120 v leBo Ves=6V 10max BA HEG @ BEE
VEBO 6 \Y V(BR)CEO lc=50mA 120min \ 3 m
lc 8 A hee Vee=4V, Ic=3A 50minC] ? .
I8 3 A VcE(sat) Ic=3A, 18=0.3A 0.5max v b g
Pc 75(Tc=25°C) W fr Vce=12V, [e=-0.5A 20typ MHz ! ]
Tj 150 °C Cos Ves=10V, f=1MHz 200typ pF o ‘ |.L75
— < | 2.15
Tstg -55 to +150 °c Chre Rank  O(50t0100), P(70t0 140), Y(90to0 180)
il 1.05%87
. L L. . 5.45:01 5.45:01 0.65%% 335
| Typical Switching Characteristics (Common Emitter)
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.59
() () (A) W) W) Q) (A) (1s) (1s) (1s) a. Type No.
40 10 4 10 -5 0.4 -0.4 | 0.13typ | 3.50typ | 0.32typ 8 c e b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
8 3 8 (Vce=4V)
< v/ & \ N S I
s ] = I /
[T A prrg
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5 2
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- 2 I /
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hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4v) (Vee=av) 3=
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SA1909) Application : Audio and General Purpose
® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SC5101 Unit Symbol Conditions 25C5101 Unit 1560z 3
Vceo 200 Y IcBo Vce=200V 10max uA S
Vceo 140 \ Ieso Ves=6V 10max LA m( @ RS BEE
VEBO 6 \Y V(BR)CEO lc=50mA 140min \Y <2S» °
Ic 10 A hee Vce=4V, Ic=3A 50min(] g a— |
s 4 A Vee(sat) Ic=5A, 18=0.5A 0.5max v b 3
Pe 80(Tc=25°C) W fr Vce=12V, [E=-0.5A 20typ MHz =
Tj 150 °C Cos Ves=10V, f=1MHz 250typ pF N ‘ 175
Tstg 55 to +150 °c hreRank  O(50t0100), P(70t0140), Y(90t0 180) - ‘ I 218
10582
® Typical Switching Characteristics (Common Emitter) 545:01 54501 065%%|] |335
15 4.4 15
Vece RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.5¢g
V) Q) (A) V) V) (A (A) (1s) (us) (1s) a. Type No.
60 12 5 10 -5 0.5 -0.5 0.24typ | 4.32typ | 0.40typ B ¢ E b LotNo.

lc—Vce Characteristics (Typical)

Vce(sat)—le Characteristics (Typical)

Ic—Vee Temperature Characteristics (Typical)

aw 3 19 (Vce=4V)
T T =
s T A Toomt s |
5248 " Sl i |
</ | g
N
8 — > 8
/ 100mE o
< g <
T // LT A 75mA s 2 [ 2
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: [ P AN g :
o 5 (8]
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S, r // | s 2 4
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o / s 1 2
°© /, 20mA _| e °
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o \
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Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emitter Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=4v) (Vee=av) 3
200 300 © 8
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Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
40 30 80
10 < B \\
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T N Z 5 o&a = %
= Typ < > 2\ o %,
E I = C N © N %,
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2 yAvidrs: 2 5 %
520 4 5 N a 40 %
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switchihg Transistor)

Application : Display Horizontal Deflection Output, Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 25C5124 Unit Symbol Conditions 25C5124 Unit o
\VeBo 1500 vV IcBO1 Vce=1200V 100max LA 15.6:02 §
Veeo 800 v IcBo2 Vee=1500V Imax mA o S m_’
VeBO 6 v leso Ves=6V 100max HA i 3( %4
I 5 e V/(BR)CEO Ic=10mA 800min \ & 300
I N23.3:02
c 10(Pulse20) A hre1 Vce=5V, Ic=1A 8min o a[ ]
le 5 A hrez VCE=5V, Ic=8A 4109 b -
Pc 100(Tc=25°C) W VCE(sat) Ic=8A, I8=2A 5max \% =
Tj 150 °C VeE(sa) Ic=8A, l5=2A 1.5max v B ‘ s
Tstg _55 to +150 °c fr Vee=12V, le=-1A 3typ MHz g ; 215
Cos Vce=10V, f=1MHz 130yp pF ] Horosge
5.45:0.1] 5.45:01 065%9%|| |3.35
® Typical Switching Characteristics (Common Emitter) 15 44 15
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.5g
() @ (A) ) W) (A) Q) (1s) (us) (us) a. Type No.
200 333 6 10 -5 12 24 | oltyp | 40typ | 0.2typ ® ¢ ¥ b.LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Ic Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
10 < 3 10 (Vee=sv)
o 7 g T
» - 1.8A g T
—T | o le/le=5:111m
. YA = ; cils . /
[ 1A 12h || 2 2 /
z / —— ] g T
< —— = K]
S / — } S 2 .s.
5 °1/ 700mA | S 2 ©
: S==s : 5 /
o — 3 S
: . : g . /
2 300mA 5 =
= —— - E £ o
= i ; /
2 15=100mA] 5 2
T 2 U /
l/ 8 —
0 0 G i
0 1 2 3 4 002 005 0.1 05 1 5 10 o 0.5 1.0
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) tstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vee=5V)
40 125°C LC ;
i N £ tstg
t 25°C 2 ~
[—t N o ™
< % L vee =200v ™
8 \\ = |cc:|cm:-|ez=5:1:2 N
- [
3 10 755°¢ = £ !
= = N =
5 205 T~
(8} N = I~
o s \ £ t A
r% ~—1"1
3 0.1
0.02 0.1 05 1 5 10 0.2 0.5 1 5 10
Collector Current Ic(A) Collector Current Ic(A)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
30 | 30 100
1
L
10 O%mi: 10 g
N & ;%‘
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% ° % ) % /o//',')_
5 5 a 50 %,
o o N 5 2%
o 1 S 3
= o Without Heatsink ~ g
2 2 Natural Cooling 3
S 05 8 L=3mH 5
“leo=1A E
Duty:less than 1% 3
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Collector-Emitter Voltage Vce(V)
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Silicon NPN Triple Diffused Planar Transistor  (High Voltage and High Speed Switchihg Transistor) — Application : Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 2SC5130 Unit Symbol Conditions 25C5130 Unit
0.1202 o
Vego 600 v IcBo VeB=500V 100max LA R -
<
VcEo 400 Vv leBO VeB=10V 10max HA . \$
Veso 10 v V(BR)CEO Ic=25mA 400min % o 3 Y
Ic 5(Pulse10) A hre Vce=4V, lc=1.5A 10t030 g Al | B
I8 2 A Vce(sat) Ic=1.5A, Is=0.3A 0.5max v L 5
Pc 30(Tc=25°C) w VBE(sat) lc=1.5A, 18=0.3A 1.3max \% o
Tj 150 °c fr Vce=12V, le=-0.3A 20typ MHz e H e
E .
Tstg 55 to +150 °C Cos Vee=10V, f=1MHz 30typ pF B ‘"‘ i 1.35:015
2,54}~ 2.5(3{8”]12 0453|2420
m Typical Switching Characteristics (Common Emitter) z.‘gg‘u.z
Vece RL Ic VeB1 VeB2 IB1 IB2 ton tstg tf EHH Weight : Approx 2.0g
v) @ | ® v) V) Q) @ | w) | @) | @ L 4 Type No.
200 133 1.5 10 -5 0.15 -0.3 Imax 2max 0.3max b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Ic Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
5 5 (Vce=4V)
=il T T T TTITIT
‘BOS‘“P ] } } % Ic/le=5 Const.
500mA | | é’
4 = —] > _ 4
T @
= = ] g 3
= 300MA S1.0 -
= / = == | 5
£ 3 c 23
o I ] ] 5
= = o
8 / /| 150mAT] g 5
S, T | b I g 2
g L = 125°C (Case Temp) 11N [ 3
= £08 M- T 1] ©
o / 186=50mA_] E 25°C (Case Temp) <
—— : |
1 L 1
— o 4
yd 3 ‘ mus’ 4
z ﬁ:“‘ /
o © 0 —55°C (Case Temp)—~ 9
0 1 2 3 4 0.01 0.05 0.1 05 1 5 0 02 04 06 08 10 12 1.4
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j.a—t Characteristics
- 2
50 e (Vce=4V) 2 }\) .
LT E! a; A
& 25°C N b= L st 2 p
< N g0 g Pa
5 |—TTT] \~\ % .§ =
o _55°C - /N O ”“,
E L — \ 2 0B / % |
: T N\ || = / : L
3 o [ ton '%’ 1
o 10 I N NN / =
o 5:’ te \\ '%
N Vee =200V T — g
I @ lc:lB1:—1B2=10:1:2 = 0.5
5 0.1 0.4
0.01 0.05 0.1 05 1 5 0.1 0.5 1 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 ‘ 20 30
10 ~C9 10 o = AN
G- 2
%, N N =
5 %s 5 & @%
< NC g 2 20 A\ %
= \ : : e
e g 3 %
g 2 \ 9 ANGY
8 1 X 8 1 1 @ /’Zf
g a g [ Wwithout Heatsink ‘l E
1) o [ Natural Cooling 10
S 0-5 Without Heatsink(j 5 0% eamH E N\
Natural Cooling | || —1s2=0.5A £
Duty:less than 1% >
= -
‘ ‘ ‘ ‘ ‘ Without Heatsn"]k \
0.1 0.1 ‘ ﬁ_\\\ AN
5 10 50 100 500 5 10 50 100 500 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switchihg Transistor)

Application : Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C) External Dimensions MT-25(T0220)
Symbol 25C5239 Unit Symbol Conditions 25C5239 Unit 102 s
.2£0.2 o i
Vceo 900 % Iceo Vce=800V 100max | pA 4 [Ieom
Vceo 550 Y leBo Ves=7V 100max HA \\ %ZZ,
VEBO 7 V; V(BR)ICEO lc=10mA 550min Y, H L]
Ic 3(Pulseb) A hre Vee=4V, Ic=1A 10t030 A 5] [a [ Nesme
I8 15 A Vce(sat) Ic=1A, 18=0.2A 0.5max v ° |
Pc 50(Tc=25°C) W VBE(sat) Ic=1A, [8=0.2A 1.2max \" o % [
Tj 150 °c fr Vce=12V, le=-0.25A Btyp | MHz g S
Tstg -55 t0 +150 °c Cos Vce=10V, f=1MHz 35typ pF
| Typical Switching Characteristics (Common Emitter) 25 L4
Vee RL Ic VBB1 VBB2 [ IB2 ton tstg tf [ Weight : Approx 2.6
V) (©) (A) (W) W) (A) Q) (1s) (1s) (1s) a. Type No.
250 250 1 10 -5 0.15 -0.45 | 0.7max | 4.0max | 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vae(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
> (Vce=4V)
3 TS r —— S 15 T 5
' 300mA —— >‘6 Ic/le=5 Const. /
[ Es
yd - 200mA g ; . /
_ | —— ‘ (" )\ %; _
< ‘/ 150m =% <
S 2 / E——— ‘ ‘ S g 1.0 > E /
= —1 €3 c 3
s [ | 100mA £ E Vee(sat) || : /
3 T 1 | 52 L—] o
— © © =
g » 5 g 2
o - o
2 |5=40mA] 2&0s = /
o = / o
= u =
S E 1
su
%0
g g Vee(sat) ——= /
0 0 ‘ 0
0 T 2 2 0.03 0.05 0.1 0.5 5 0 0.5 1.0
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) _ 0j-a—t Characteristics
. S
40 (VeESaY) 7 O a4
125°C = 3 =
£l @ f
y 25°C_ T g T tstg 8 A
< | N s Vee =250V g P
= T N bt Ic:le1:l82=1:0.15:-0.45 @
o -55°C 5 @
2 e e 1 17Q L ,”—"/
s N E 7 g 1
5 10 ANN 505 i v g 2
A\ < s
2 0.1 ~— " s
0.02 0.05 0.1 05 1 56 0.2 0.5 1 3 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc-Ta Derating
7 = ST 7 50
5 N R 5
100% -
\ S 40
- 4,
2 1 z 1 \ = %
% % % /O%.
= 05 = 05 2 30 %,
® @ 2 %o
5 s o %,
o o s ¥
2 2 Without Heatsink S 20
E @4 2 0. Natural Cooling ;
8 0.05 Without Heatsink(} So.05 :::fﬂHOA 2
Natural Cooling Duty:less than 1% % 10
=
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ H [Without Heatsipk
0.01 0.01 0 ] w
10 50 100 500 10 50 100 500 1000 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switchihg Transistor)

Application : Switching Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 25C5249 Unit Symbol Conditions 2S5C5249 Unit loasr 42002
Vceo 600 v Iceo VcB=600V 100max LA £ 28] s
Vceo 600 v IEBo VeB=7V 100max LA O@ I
ol X
VEBO 7 Vv V(BR)CEO lc=10mA 600min Vv e a5
Ic 3(Pulseb) A hre Vce=4V, lc=1A 20t040 - gEJ .
I8 1.5 A Vee(sat) Ic=1A, 18=0.2A 0.5max v O & |
Pc 35(Tc=25°C) W VBE(sat) Ic=1A, 18=0.2A 1.2max V Ja
Tj 150 °C fr Vce=12V, le=-0.3A 6typ MHz & 1.35:015
Tstg -55 to +150 °C Cos Vce=10V, f=1MHz 50typ PF B 1
0.8597 +02]
) ) ) o ) 2.54]~—le|2.54 0.45%97] 2.4+02
m Typical Switching Characteristics (Common Emitter) 22:02
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg t I g o I Weight : Approx 2.0g
V) Q) (A) V) V) (A) (A) (1s) (1s) (1s) i a. Type No.
B CE
200 200 1 10 -5 0.1 -0.1 1.0max | 19max | 1.0max b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Ic Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
3 <05 3 (Vce=4V)
300mA 1 ] - lerla=5 Const. [ |
Va RN 1
200n % ] II l’
T g
2 7 E g [1]
3 2 S g e | [ 1]
= 100mA ] < =
: ] - g : ARl
3 U || s 3 / |
E somA 5 199.€ (Case Temp)| 11 3 of ol 4]
E 1 — | l l g ‘Zé"‘é‘(case ‘Tem‘p) - N E 1 5? | f ,,;5
8 15=20mA-] £ LU ‘ 8 gl el g
w —‘55 (Case Temp)+— ) / O g gl
g prpird Y o] ©f
S L &
2 1L y 7
[ € r Y
0 0 0
0 1 2 4 0.01 005 0.1 05 1 3 0 0.5 1.0
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vee=4v) 2
200 ] 30 J 3
125°C £ ] . = i
£100 pen { 10 tstg c; >
E— 2 Vee =200V < L1
.g sob— — ‘T sllcileu-le2=10:1:1 > .g o
9 B =N i § 1 “/
s : I ton / E
E N = £
5 Q 2 1 LA 2 |
(6] = v/ =
e 10 N Zos 7 §0°
N 3 = [
o s
5 0.2 Tos
0.01 0.05 0.1 0.5 1 3 0.1 0.5 1 3 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
7 ‘ 7 35
I
5 [ 5
\ 2 ~ 30 AN
Can N B N
: %
= = c %
3 3 £ N\,
Z i \ Z o1 g N
¢ o 7 20
3 05 3 05 e
“ - [
g g Without Heatsink g
o o Natural Cooling =
©° Without Heatsink} © L=3mH E 10
© Natural Cooling © —le2=—1.0A =
| % X
o1 o Duty:less than 1% g \
Without Heatsink \
T
0.05 0.05 0 —
10 50 100 500 10 50 100 500 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor

Application : Resonant Switching Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 2SC5271 Unit Symbol Conditions 2SC5271 Unit 101400 . a2e0
Veeo 300 v Icso Vce=300V 100max | pA E 23] s
Vceo 200 v IEBO VeEB=7V 100max LA 5 ~N©
Vego 7 Y, V(BR)CEO lc=10mA 200min \ g : N
Ic 5(Pulse10) A hres Vee=2V, Ic=2.5A 10t030 £ E ;3'3‘“
I8 2 A hre2 Vce=2V, lc=1mA 15min [0) =
Pc 30(Tc=25°C) W Vce(sat) Ic=2.5A, 18=0.5A 1.0max \ o [
Tj 150 °C VBE(sat) Ic=2.5A, 18=0.5A 1.5max Vv g M 1| 1350015
Tstg -55 to +150 °Cc fr Vce=12V, le=—0.5A 10typ MHz E i
Cos Vee=10V, f=1MHz 45typ pF 2_54____2_5385?33 04532 |5 4202
| Typical Switching Characteristics (Common Emitter) Gl Weight : Approx 2.0g
Vee RL Ic VBB1 VBB2 IB1 182 ton tstg tf E ‘ a. Type No.
V) Q) (A V) V) (A) (A) (1s) (1s) (1s) BCE b. Lot No.
150 60 25 10 -5 0.5 -1.0 0.3max | 1.0max | 0.lmax
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Silicon NPN Triple Diffused Planar Transistor

(High Voltage Switchihg Transistor)

Application : Switching Regulator and General Purpose

= Absolute maximum ratings  (Ta=25°C) = Electrical Characteristics (Ta=25°C) ~ External Dimensions MT-100(TO3P)
Symbol 25C5287 Unit Symbol Conditions 25C5287 Unit 156 .
Veeo 900 v Icso Vce=800V 100max | pA Yo Yd Clzow
Veeo 550 v leso Ves=7V 100max | pA e
Veso 7 v V(sRIcEO Ic=10mA 550min | V FRE RN
= = g ¥ [al ] fes2o
Ic 5(Pulse10) A hre Vce=4V, Ic=1.8A 10to25 b
I} 2.5 A VCE(sat) Ic=1.8A, 18=0.36A 0.5max \ R -
Pc 80(Tc=25°C) w VBE(sat) Ic=1.8A, 18=0.36A 1.2max v o 2 ‘ i W 2
Tj 150 oc fr Vee=12V, le=—0.35A 6typ MHz s g 3
Tstg -55 to +150 °C Cos Ves=10V, f=1MHz 50typ pF |l 10582 0.65'92
| Typical Switching Characteristics (Common Emitter) sasn 5 ¢ & S L4
Vce RL Ic VBB1 VeB2 IB1 IB2 ton tstg tf J[M Weight : Approx 6.0g
W) (©) (A) W) W) Q) (A) (1s) (ks) (us) a. Type No.
250 139 1.8 10 -5 0.27 -0.9 0.7max | 4.0max 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
5 5 . (Vce=4V)
T~ omA__T—— < L TTTTTT T
=9 60 < Ic/le=5 Const. y
T = . /
| | s
. I/, mE. 400mMA : g /
08
< — =5 3 o
T Pal 25‘0m‘AA g %Lu > f //
3 = <= z
g S = l l 'g > Vee(sat)— - L— % ¢ /
3 4 150mA 55 — o
‘g ) T GE | g 3 /
- Zd0s s /
© 18=50mA| 52 © /
A g5 ) 1
89 /
g§ , VcE(‘sat)‘ [ERS 4
O0 1 2 3 4 0.03 0.05 0.1 0.5 1 57 GO 0.5 1.0
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) E
40 125c 0 s s s s e 3
~ D I H
. 2570 N = I O B e e = @ 1l
E 7T \:=\ 2 Vee =250V tstg 8 L
= 2 lc:lg1:182=1:0.15:-0.5 g LA
8 [ \ £ \El § 7< 2 //
9 -ss7c |11l — ~\ 2 4 A £ L
§ mul \ \ E tr 7 E i
t 10 N o5 [ -
® £ ~ F =
8 N\ 2 § 05—
5 a ‘ \\\ g
4 0.1 - 0.3
0.02 0.05 0.1 0.5 1 5 10 0.2 0.5 1 5 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Safe Operating Area (Single Pulse) Reverse Bias Safe Operating Area Pc—Ta Derating
20 L 20 80
10 So— 10
Z, s =
5 s N 5 g \
\ o 60
< < S
g g E
= 2 h=
g 1 E 1 A
E 5 \ o 40
Q o5 Q o5 &
o ] — 3
° ° | Without Heatsink g
2 3 Natural Cooling E
o Without Heatsink! o ] ls=—1.0A S
© Natural Cooling ® L=3mH E 20
0.1 0.1 = putyiless than 1% s
S — — = \
0.05 S 0.05 HH Without Heatsink
0.03 [ 1T 11 0.03 [ T11 3-3 \ ;
10 50 100 500 50 100 500 1000 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)
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Silicon NPN Triple Diffused Planar Transistor Application : Series Regulator, Switch, and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 2SC5333 Unit Symbol Conditions 25C5333 Unit 10102 o 4.2:02
VcBo 300 \Yj Iceo Vce=300V 1.0max mA <°r \QW
Vceo 300 V lEBO Veg=6V 1.0max mA 3 \\$
VEBO 6 \Y; V(BR)CEO lc=25mA 300min Y] & ©
< 23.3:02
lc 2 A hre VeE=4Y, Ic=0.5A 30min s
Is 0.2 A VCe(sat) Ic=1.0A, 18=0.2A 1.0max % Q s
Pc 35(Tc=25°C) W fr Vce=12V, [e=-0.2A 10typ MHz a9
Tj 150 °c Cos Vee=10V, f=1MHz 75typ pF 5 w 1351015
Tstg -55t0+150 °C = i 1.35:015
4 0.85%7 402
N B B P 0.45%%) | |2.4:02
m Typical Switching Characteristics (Common Emitter) z_‘gﬂ‘n
Vce RL Ic Ve2 Ie1 Is2 ton tstg tf EHH Weight : Approx 2.0g
) Q) A V) A (A) (us) (1s) (1s) —+— aTypeNo.
100 100 1.0 -5 0.1 0.2 0.3typ 4.0typ 1.0typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Ile Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
(Vce=4V)
2 ‘ S 3 2
\\35700“\‘\// — \"E / I
/ / o —~
2 2 — ] g 3 [ ]]
= ) -
e ; \ []
| — s =
g Py 74 il — | ‘; \\ o s = I
o E = & =
5 / // on_] E) g ; 7’&‘5 §
E Te=20mALSoP s 11 2 ST 8%
A = £ \ : of+¢l8
© L— = o=
/4 3 \ g 1glel
: /1T
2 et1n N 2A
. 5, TIA | /1
0 4 0 0.1 0.2 0.3 00 0.2 0.4 0.6 0.8 1.0
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vse(V)
hre—Ic Characteristics (Typical) hre—Ilc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vce=4V) g
200 200 ‘ ‘ o 4
W I e w . il G; A
£100 == ™ £ 100 125 ST S 8 A
= Typ - =T £ i
3 - N @ = v e T 2 A
2 50 NA\| £ 50 © T 2N g =
s 2 N\ S [ 20°C N |
: MY 2 F — \ §
(8] — N o LT < =
(8] —] N (8] L1 \ 5 > i
o A a 805
s
10 10 o3
3 10 100 1000 2000 3 5 10 50 100 500 1000 2000 1 10 100 1000
Collector Current Ic(mA) Collector Current Ic(mA) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
20 (Vce=12V) 5
’a'-\
7 o AN
/ £ N
= Typ < 2,
T LH 7
: 7N 5 N
: / N z \%
§ / L > 20 N ’bé
S 10 A AT N 8 A\ s
g A1 5 %
< Y g AN
s | E N\
s /Y £ 10
7 g AN
Z 3 N
|_Without Heatsink \
2 —
—8.003 -0.01 -0.05 -0.1 -05 -1 O0 25 50 75 100 125 150
Emitter Current Ig(A) Ambient Temperature Ta(°C)
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Silicon NPN Epitaxial Planar Transistor

Application : Emergency Lighting Inverter and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 2SC5370 Unit Symbol Conditions 2S8C5370 Unit o1z | o 4.2:02
Vceo 60 Vv Iceo Vce=60V 10max LA 5 ?‘EW
Veeo 40 v leeo Ves=7V 10max | pA ) Q( \\$ ]
VEBO 7 \Y; V(BR)CEO lc=25mA 40min \Y, % e a5
Ic 12 A hre VCE=2V, Ic=6A 70min[] - ;Ej
I8 3 A Vce(sat) Ic=6A, 18=0.3A 0.3max v ORI ..
Pc 30(Tc=25°C) w VBE(sat) Ic=6A, 18=0.3A 1.2max v ae
Tj 150 °C fr Vee=12V, le=-3A Ptyp | MHz £ H 13001
Tstg —55t0+150 °C Cos Vce=10V, f=1MHz 120typ pF 5 i i 1.35:2.:5
[heeRank  O(70t0140), Y(120t0240), G(200t0400) 254 ;;2-5%85'01 e
H Weight : Approx 2.0g
a. Type No.
BCE b. Lot No.
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Silicon NPN Triple Diffused Planar Transistor

Equivalent
circuit

(2.5kQ)(2000)b g

Application : Driver for Solenoid, Relay and Motor, Series Regulator, and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions  MT-25(T0220)
Symbol 2SD1769 Unit Symbol Conditions 2SD1769 Unit Lo2s0n . 180
Veeo 120 v Iceo Ves=120V 10max pA 3 |ilees
Vceo 120 \% IEBO VeB=6V 20max mA k\ %’i,
VEBO 6 Vv V(BR)CEO lc=10mA 120min \Y g L
Ic 6(Pulse10) A hre Vce=2V, Ic=3A 2000min s m[ a Ejj ”3'75‘“|:
@ b
IB 1 A VcEe(sat) Ic=3A, IsB=3mA 1.5max \% | ! i
Pc 50(Tc=25°C) W Vee(sat) Ic=3A, Is=3mA 2.0max v . "X’Jr‘ k
T 150 oc fr VCE=12V, [E=—0.2A 100yp MHz § ¢ ‘ |
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz typ pF Lkl Coeswsz
. . . L . 25 : t 25 1.4
m Typical Switching Characteristics (Common Emitter) 5 CE
Vee RL Ic VBB1 VBB2 IB1 182 ton tstg tf Ea Weight : Approx 2.69
() Q) (A) ) V) (mA) (mA) (us) (1s) (1s) ! a. Type No.
30 10 3 10 -15 3 -3 0.5typ | 5.5typ | 1.5typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Ie Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
g 3 2 (Vce=2V)
‘ T —~
A Z f
S ,
YAVLW L g H
6 /, /1 1 ‘P\% Z 6 |
sy 2 S /
] '/ T A 5 2 8
= am > = /
5 [/ = < g
5 SmA = N\ Ep
c ¢ T L—T =l \ o
s L o,A\’\'\ﬁ :,‘i; \\ = Ic=6A S
2 /] —1 3 1 L oa s 4A i g
o — £ - S
o, £ © 2
Y, e
. E
16=0.3mA - S
s T
o
% 4 6 %03 1 5 10 50 100 % 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=2V) (Vee=2v) 3
10000 ; 10000 ; —— S 10
, 5000 100 5000 i & . /
£ / N ¢ RS 2
£ ahr £ A s f
© 1 © P o} A1
S 7% © 1000 ! N O i
= 1000 7 \ 2 s 3 ‘\Q‘E H [ _,_—-—'/
g H g 2 - YW € . T
5 s00 H 3 H g
7 1 -
3 V474 8 LA 205
Z e 2
%% 50 8
80 =) 30 o2
0.03 0.1 05 1 5 10 0.03 0.05 0.1 05 1 5 10 5 10 50 100 1000 5000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
120 20 50
= T I
LA Typ \\ 10 AW W _
X ae ;
= L N \% i\n,\u\ 2 < 40
E N - ° (O WA A VL Vi a 2,
Z N < \ 5 4/9
! BN : S :
Al T ONNNY | e
s 5 g %f
£, \\\ g 1 SRR 5 3
= = AVAY \ 5 20
5 @ 0.5 3 T
5 S [ without Heatsinko E
© © 1 Natura ceo?aﬁlnng \ £
X 10
=
[ Without Heatsink
0 0.08 1 (2) f
-0.05 205 -1 5 -8 3 5 10 50 100 200 0 25 50 75 100 125 150

Emitter Current Ie(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor

(Complement to type 2SB1258)

Equivalent
circuit

(2.5kQ)(2000)b £

Application : Driver for Solenoid, Relay and Motor, Series Regulator, and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°Cc)  External Dimensions FM20(TO220F)
Symbol 25D1785 Unit Symbol Conditions 2SD1785 Unit 101000 o 4250
Veeo 120 v Iceo Vee=120V 10max LA E 23| 05
Vceo 120 % IEBO VeEB=6V 10max mA O@
of X
VEBO 6 \Y% V(BR)CEO lc=10mA 120min \ g s
© 23.3:02
Ic 6(Pulse10) A hre Vce=2V, Ic=3A 2000min - EEJ N
I8 1 A VcE(sat) Ic=2A, Is=3mA 1.5max v (o) = .
P 30(Tc=25°C) w fr Vce=12V, [e=-0.1A 100typ MHz 23
Tj 150 °c Cos Vce=10V, f=1MHz 70typ pF £ M (| Laseoss
Tstg =55 to +150 °C N 1
2.5A«-~2.5(i{85t812 0.45%83)| |2.4100
m Typical Switching Characteristics (Common Emitter) 2200
Vce RL Ic VeB1 VBB2 IB1 182 ton tstg tf I py o l Weight : Approx 2.0g
V) Q) (A V) (V) (mA) (mA) (1s) (1s) (1s) - C — a Type No.
30 10 3 10 -1.5 3 -3 0.5typ | 5.5typ | 1.5typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Ie Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
8 3 s (Vce=2V)
T ! S /
Vﬁ / y.5mA ] i // // /
6 N A 1 1] 3 6 YA
z 1V = g g /1t
g | — 5 2 g
2 I// //I )’}““A; S 2 yAWAI
: 7 ‘ E N e e i E YAV A
5. I/ . e g \ g 2 Sl
5 | L3
5 b amA 3 N 5 YARIIN |
° @ N 4A 5 & g1
s / — I [ERSY 3 Sy
o T = B ® o (rf
° , E © , Aol &f
Y. 3 af Sf
d S / ?
18=0.3mA — ©
/ ] 2 7 VAR
(S}
% 2 4 6 %03 1 5 10 50 100 %03 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=2V) (Vee=2v) 3
10000 : 10000 T — T ‘8 5
, 5000 2 5000 ——HHH——F—+ 1 & P
i A 1 \ i c;o 1 3
c ol -E 2 °C :/ 8 ]
z /4// & 1000 7’6"/ o N 3 «
= 1000 B2 e A5G X [:3 L
) é —H © - \) < L+
= = E |
5 s00 \ 3 > \ g L
[} B2%4 [} A E t
100 5}
a »Z; o e
100Z ™ 50 §
0.03 0.1 0.5 1 5 10 3%.03 0.05 0.1 0.5 1 5 10 057 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
120 20 30
A e =\ X
100}/ \ ¢ s
= Lt NN 5 \ B 5 4
o 3
Y N < %N\ 5 N\
= g < oa 2, 2 20 &
> 1 \\\ \\\ = g "),(-(
s M < 5 ®
S £ 5 \6%
g N g X 5
° N 5 %,
;50 \\ g o5 NN % %
° @ [ 1] Without Heatsinkd 10
e = I =
S 8 Natural Cooling E \
0.1 [ Without Heatsink \
0 0.05 : I —
-0.05 -0.1 -0.5 -1 -5 -8 5 10 50 100 200 00 25 50 75 100 125 150

Emitter Current IE(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)
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Silicon NPN Triple Diffused Planar Transistor

Equivalent
circuit
B

(3kQ)A50Q)6E

Application : Driver for Solenoid, Relay and Motor and General Purpose

H Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 2SD1796 Unit Symbol Conditions 2SD1796 Unit Toaer .« 210
VcBso 60+10 \Y IcBo Vce=50V 10max LA 3 ‘gg 0.5
Vceo 60+10 v lEBo VEB=6V 10max mA O$
o X e
VEBO 6 \Y V(BR)CEO lc=10mA 60+10 \% gl @ .s
© 93.3:0.2
Ic 4 A hre Vce=4V, Ic=3A 2000min - S\Eg N
I8 0.5 A Vce(sat) Ic=3A, I8=10mA 1.5max % o | & |
Pc 25(Tc=25°C) w fr Vce=12V, le=—0.2A 60typ MHz o }
Tj 150 °C Cos Vee=10V, f=1MHz 45 typ pF £ H L3501
Tstg -55 to +150 CE] - il 1.35:015
W 085797 209
) o L . 2.54|~—--|2.54 0455531 |2.4s02
® Typical Switching Characteristics (Common Emitter) 22:02
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf EIE] Weight : Approx 2.0g
V) ©@ (A) () V) (mA) (mA) (1s) (1s) (1s) L a. Type No.
30 10 3 10 -5 10 -10 1.0typ | 4.0typ | 1.5typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—ls Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
(Vce=2V)
¢ [ & AN s 3 \ 4
4 T e H \
27! 0 8
R /ﬂ’f g \
A 0.6mA > \
3 ?—y< 2 3
< 7oA T 5mAl s <
2 7 e S £
/ = -] 5 N
oI VLYY g N . 5
z | 2 AN A z
=l L— A \ le= \\§ °
i 5 . A e e B E
= £ SRz 1a B
18 E o
1 0.3mA w !
i S
] = / ]
0 / © 9 0 v
0 1 2 3 4 0.2 05 1 5 10 50 100 0 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vce=4V) (Vee=4v) S
20000 20000 S s v
10000 10000 S ¥
5000 AELES [ 3 7
o | 5 C 1 a B
21000 - ! ; 1000 %(*;/o ad = T
o Q - E Pl
5 500 S 500 £ A
(8] 1 @) ! c 1
9] ! o ] ; 7
[a] Ly [a) LT K1 Vee=10V 7
100 ! 100 = % |‘E=‘_2‘\‘/ unil
S
0605 01 0.5 1 4 805 o1 0.5 1 4 057 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=10V)
120 10 — 30
1 Natural Cooling
T N ~ 7 \\\)’5&1 Silicone Grease
100 N 5 %, AN = Heatsink: Aluminum
N N \‘700/)] l ‘;J inmm
~ N 2y a
BT < e N S 20
E g =
> = N = 7
e Typ E’ & B A ¥ Q 6/@,_
2 60 = 5 N a 7,
z 1 N \ S s = 150x150x2 /@6
i / N{ g \\Q Z 100x 70> 3
5 40 / i g N T 10 2 &
- o
= (3} Without Heatsink( 2 -
© ” \ Natural Cooling '% SOXS‘DXZ
20
1
0.1 i = | Without Heatsink —
i Z—T—‘r\
0 0.05 \ 9 \\§
-0.01 —0.1 -1 —4 3 5 10 50 100 0 25 50 75 100 125 150

Emitter Current IE(A) Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)
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Silicon NPN Triple Diffused Planar Transistor

(Complement to type 2SB1257)

Equivalent
circuit

(3kQ)(2000)b £

Application : Driver for Solenoid, Relay and Motor, Series Regulator, and General Purpose

m Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°C)  External Dimensions FM20(TO220F)
Symbol 2SD2014 Unit Symbol Conditions 2SD2014 Unit 104002 4.2:02
f 55| co.
VcBo 120 v Iceo Vce=120V 10max LA S \QL 08
Veeo 80 v leso Ves=6V 10max mA 3 \\@
Vego v V(ERICEO Ic=10mA 80min v 5 saee
Ic A hre Vee=2V, Ic=3A 2000min TORE
Is 0.5 A VcE(sat) Ic=3A, IB=3mA 1.5max \ D S
Pc 25(Tc=25°C) w VBE(sat) Ic=3A, [B=3mA 2.0max \ 3%
Tj 150 °C fr Vee=12V, le=-0.1A 75typ MHz § M | 135005
Tstg -55to +150 LG Cos Vee=10V, f=1MHz 45typ pF - 1
f U 085%7 0.45%97
2.54|=~|==|2.54 45011 2.4:02
m Typical Switching Characteristics (Common Emitter) 22:_?2
Vee RL Ic VeB1 Ves2 B2 B2 ton tstg tf E : Weight : Approx 2.0g
v | @ | ® ) V@A | e | @) | @) | LI a Type No.
30 10 3 10 -5 10 -10 1.0typ | 4.0typ | 1.5typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
4 3 (Vce=4V)
] e ] s ! 17
&/ U H |
SHA 0 80— 3
<, T s \
] ‘0 émA o \ 3
3 omh
< // - //0, mA E <
5 // L4+ /”r g 2 \ g
= /A L~ \ = z
2 7 ‘ £ \ =
g 7 7 e N-H g 2
s [ g I s
S / 2 N 24 el 2
3 2 TR -
(8] £ (3}
! 0.3mA w 1
S
- / /]
0 © o I
0 1 2 3 4 0.2 1 5 10 50 100 0 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=4V) (Vee=av) 3
20000 20000 S s 0
10000 L — 10000 T 1
w W= ) L1
# 5000 £ 5000 g >
2 1000 = 1000 'L};‘/ =1 & /”/
g s00 g 500 g =il
= = E 1
3 % 3 # 2 o
(8] 100/ A (S] L L "; ! 7
e 2 100 2
50 50 §
0503 0.1 0.5 1 4 303 0.1 0.5 1 2 0-5 5 10 50 100 500 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=10V)
120 W I I = 25 Natural Coolin
NS Y ‘90‘ i Silicone Greas?e
=gl 1] N 5 AN ‘OAJ%QX%\; — Heatsink: Aluminum
100 NN g inmm
/ \\ N NE N = 20
£/ N N WA £
= 80 N = Q S 4
E N = © %
> = \N =2 %
2 Typ N o 1 S " A 150x150x2 %,
2 60 = N \\ \C \ a } %
g A g \ S s - \C g 100x100* '}%
s Nd ] N 3 10 2 %
5 40 N 5 N p ‘ X
g \\ \ I53 Without Heatsink( N g 50x50x2
Natural Cool = I
20 \ atural Cooling \ g ‘
\ 0.1 I | Without Heatsink
I
} —_—
[ 0.05 I 0 ———
-0.02 -0.05 —0.1 05 -1 —4 3 5 10 50 100 0 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)
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Silicon NPN Triple Diffused Planar Transistor

Equivalent
circuit

(3kQ)(500Q)b £

Application : Driver for Solenoid, Relay and Motor and General Purpose

® Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 2SD2015 Unit Symbol Conditions 2SD2015 Unit Jotws |« 210
Veeo 150 % Icso Vee=150V 10max A g 25| cos
Vceo 120 Vv Iego VeB=6Y 10max mA s N
ol 3 T
VEBO 6 vV V(BR)CEO lc=10mA 120min \% g @ N
© 3.3:0.2
Ic 4 A hre Vce=2V, Ic=2A 2000min - SEJ :
I8 0.5 A VCcE(sat) Ic=2A, IB=2mA 1.5max \% [0) S L
Pc 25(Tc=25°C) W VeE(sat) Ic=2A, Is=2mA 2.0max v oz T
Tj 150 °c fr Vce=12V, le=-0.1A 40typ MHz £ H 15015
Tstg 55 to +150 °C Cos Ves=10V, f=1MHz 40typ pF = fi Lo
W 085792 0]
. Lo . . 2.54]~|~|2.54 0.45'9%|| |2.4:02
m Typical Switching Characteristics (Common Emitter) 22002
Vee RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf I ST I Weight : Approx 2.0g
() () (A () W) (mA) (mA) (1s) (1s) (1s) ; a. Type No.
40 20 2 10 5 10 -10 0.6typ | 5.0typ | 2.0typ 8% b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
4 3 a (Vce=4V)
[~ 0.8mA | s T 1
) | = AW
0.6mA | i AN
L . > [ 1]
s v 0.5mA ° 3 i
% 7/ \ g [ \ < /
5 / 0.4mA 1 s 2 st / |
- / e = I - / /
o ///; — s g o]
S 1/ N 3 o2l
s /4 __+—0.3mA © N ~1_!cS4A S & o] 51
: = 9 G I3l 3
2 g i i 2A A = YA
o = T i —Of—0
o, | E 1A o 7 $/
| S
| ®
| 3 / VAR |
0 1 © 0 0 I V
0 1 2 3 4 5 6 0.2 1 5 10 50 100 0 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hee—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vee=4V) (Vee=av) 3
20000 — 20000 S 5 g
Typ k3 d
10000 10000 & p
£5000 £ 5000 8 % 7
c - -C, 5
8 T = 3 \};\, s . L
LT y -C LT 8 —
£1000 £ 1000 2 "?;3 /g// % /‘—_///
5 500 S 500 =50 s 1
o A o e g o
a T4 a g Z
A A s
100 100 o g
=
0503 0.1 0.5 1 4 803005 0.1 0.5 1 4 057 5 10 50 100 500 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
£y 10 e — . 30
= T L0, ¢ Natural Cooling
// 5T 110101”'5 } OA"%\;B%& Silicone Grease
50 N Mg \\ g Heatsink: Aluminum
\ N N\ \ < inmm
= N N o N \ =z
ac N ~ C c
= 40 < L 8 20
£ T = ©
> i < a . \ \ % s
e o ™~ 2 NN K %
g 30 5 05 AY a &
B N \ o AN \ = 150x150x2 %
2 s S 5 AN 2 %
g N 9 2 100xy, CA
= N I \ a 0y, S,
“9_ 20 \ g \\ = 10 2 04,_
s 3 Without Heatsink[] N 2 -
° \ 0.1 = Natural Cooling AN = 50x5‘0x2
10 1 ALY T
0.05 \ = b Without Heatsink —
0 0.03 9 \\§
-0.02 -0.05 —0.1 —0.5 -1 -4 5 10 50 100 200 ] 25 50 75 100 125 150
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Emitter Current IE(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°’C)



Equivalent
circuit

(2kQ)(200Q)0 E

Silicon NPN Triple Diffused Planar Transistor Application : Igniter, Relay and General Purpose
® Absolute maximum ratings ~ (Ta=25°C)  m Electrical Characteristics (Ta=25°Cc)  External Dimensions FM20(TO220F)
Symbol 25D2016 Unit Symbol Conditions 2SD2016 Unit osor = 20
Vcso 200 \ Iceo Ves=200V 10max pA E 23] s
Vceo 200 \ IEBO VeB=6V 10max mA N % Q| 4 |
Veso 6 v V(BR)CEO Ic=10mA 200min v gl = §<
< ———\23.302
lc 3] A hre Vce=4V, Ic=1A 1000to0 15000 - SEJ NB
I 0.5 A VCE(sat) Ic=1A, Ie=1.5mA 1.5max Y ()77527 77777
Pc 25(Tc=25°C) W VBE(sat) Ic=1A, IB=1.5mA 2.0max \ oy B
Tj 150 °C fr Vee=12V, [e=-0.1A 90typ MHz £ H e
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 40typ pF @ "J 1.35¢015
0.85%97 0]
2.54]~==-|2.54 04501} 2.4:02
2.2:02
| Weight : Approx 2.0g
[=HE]
3 a. Type No.
BCE b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
2 3 5 (Vce=4V)
[T LT ] s /AN
e Las T bt z JaIn
any co=ani |
_ 050k~ s <
< 4 1] £ [ ] 3 /
g2 s ? g 2
- / A s [ ] 5 [ ]
5 - - /i /]
3 yd = R 1/ v ARVAN
5 4 L g ] g &1
5 — 2 055°C = ~ 2 ,E’I
2 a = g1 25°C S 1 SF—T81—¢%
E - : [ o — o Lef 4
1/ w o |125°C__ 1] P of o]
] g S IR 8]
: _—
(o]
% 1 2 3 4 %02 1 3 % 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=4v) (Vee=av) £
10000 10000 : = ® @
5000 ! " 5 A
5000 G N 2
[ 7 c—— M 2 N 3 af
£ = o AP Zall \ 5 A
«© L~ © = X @2
© 1000 © 500 5 C 8 LT
c 5 ~ ~ = LT
£ 500 £ p= g L
8 B 3 100 i g, 11
%) © =
a P a 5
100 2
8
0 ~
008 0.1 0.5 1 3 Bos 0.1 0.5 1 3 0-57 5 10 50 100 500 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
80 30
Natural Cooling
Silicone Grease
< Heatsink: Aluminum
\;, inmm
3 60 o 4
S T -\\ S 20
£ N i :
§ / \ B /,6/
S 40 a %,
= = 150x150x2 %
2 g b
w 100xg, ?,
3 &; 10 20x3 ("’/}4
3 2 % [ 50x50x2
Ll ]
1
= | Without Heatsink I
2
0 T T
—0.01 -0.05 -0.1 -05 -1 -3 0 25 50 75 100 125 150
Emitter Current Ig(A) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor

Equivalent
circuit
B

Application : Driver for Solenoid, Relay and Motor and General Purpose

H Absolute maximum ratings ~ (Ta=25°C)  m Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 2SD2017 Unit Symbol Conditions 2SD2017 Unit 1oaer  w 42002
Veso 300 v Iceo VcB=300V 100max 7 3 23| cos
VcEo 250 v IEBO VEB=20V 10max mA 3 \\Q} ]
of X
VEBO 20 Vv V(BR)ICEO Ic=25mA 250min \% g us
© 23.3:02
Ic 6 A hee VCe=2V, Ic=2A 2000min - EEA .
I8 1 A VeE(sat) Ic=2A, IB=2mA 1.5max % D =
Pe 35(Tc=25°C) W VBE(sat) Ic=2A, IB=2mA 2.0max \Y% puts
Tj 150 °c fr Vee=12V, le=—-1A 20typ MHz £ ‘ Ul 520
Tstg —55 to +150 °c Cos Vee=10V, f=1MHz 65typ pF 4 ” 135015
4 0.85%97 402
i itchi it i 2.54|~—|~—|2.54 045%0i]|_|2.4+02
| Typical Switching Characteristics (Common Emitter) 22502
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf I i I Weight : Approx 2.0g
V) ©@ (A) V) (mA) (mA) (1s) (1s) (1s) i a. Type No.
BCE b LotNo
100 50 2 10 -5 5 -10 0.6typ | 16.0typ | 3.0typ : :
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
6 3 3 (Vce=2V)
T ‘ <
ST ||~ g /1]
Vi e \ /
2 7 Pl g 5
PAP=aPEgu I . 7]
S 4 / = g, z ., / /
z / / all 1\-‘\-\A z 2 / /
§ . /; L = g | = . /
— 5 5 iy
> LW~ Z [ ANRL 2 AN af
S L1 @ S8R 2 ~ K3 5/
2 3 A 18=0 M‘_‘L s 1 T s 2| o=
S | _— = N ~ Ic=3A o 154 el g
O — £ Ic=1A oSl L Ol
— i & Sf o
1 s 1 L s
3 / ’
. 5, A%
0 1 2 3 4 5 6 02 05 1 5 10 50 100 500 1000 % 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=2V) (Vce=2v) 3
1 ; 1000 — S s
5000 — 5000 s =
o AT L—LYP w Ao~ —— A
i Pl \\ = /rc;c" i~ N § L7
£ L~ £ t 2 17 &l
£ 500 i r XN = ]
£ \ £ W g 1 =1
= LA 2 T @ =
o (8] = A
o 1 ‘\ o |7 =
2 100 Q 100 . 805
Ay @
50 50 g
0 30 M Fog3
0.03 0.1 05 1 56 0.03 0.1 05 1 56 5 10 50 100 500 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
30 20 35
10 ‘ ‘ ‘ Natural Cooling
- N i 30 Silicone Grease
1T p 3 AN Jo;bt 2 g \ Heatsink: Aluminum
s A\ T NN & N
T / \ ~ ‘ =
2 20 LA = < o 2 -
£ Valda N z N\ \ E %
o A\ B \ g X%
@ /1 = A Y >
El //// \ \ 3 o5 \\ \\ g ’@6
A4 5 T\ S [150x150x2 NS,
N \! 3 \ B ,
‘:Z: 10/ \\ % \ g . 100x100x2 *
\\ £
° r o Without Heatsink( ok % 50x50x2 \\ \\
0.05 Natural Cooling AV = T
TTTT] Without Heatsink \\
. \ 0,02 L LTI z —
~0.02 —0.05 -0.1 05 -1 —5-6 30 5 10 50 100 300 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor

(9]

Equivalent
circuit

""'DI'"'

(2.5kQ)(2000)b g

Application : Driver for Solenoid, Motor and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SD2045 Unit Symbol Conditions 2SD2045 Unit 156202 g
Vceo 120 v Iceo Ves=120V 10max LA S
Veeo 120 v leso Ves=6V 10max mA st o o M4l
VeBo 6 v V(BR)CEO Ic=10mA 120min \ gl
Ic 6(Pulse10) A hre VCE=2V, Ic=3A 2000min & a1 |
I8 1 A VcE(sat) Ic=3A, IB=3mA 1.5max \% b= E
Pc 50(Tc=25°C) w VeE(sat) Ic=3A, ls=3mA 2.0max v ‘ =
T 150 oc fr VCE=12V, lE=—1A 50typ MHz o H 115
Tstg 55 to +150 oc Cos Vee=10V, f=1MHz 70typ pF - i 218
ol 105%
. . . L. . 5.45:01 5.45:01 0.65'9% 335
m Typical Switching Characteristics (Common Emitter) s an 1s
Vce RL Ic VeB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 2.0g
V) Q) (A) V) (V) (mA) (mA) (us) (1s) (1s) a. Type No.
30 10 3 10 -5 3 -3 0.5typ | 5.5typ | 1.5typ g ¢ e b.lotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
— (Vce=2V)
6 2 3 6
‘ I z
§ L@v,/ é‘f/ s L H ]
o/ BVAVA - g /11
5 , 5amh— - 5 / /
/ L [ g’ g
$ 4 / 4/ =l 0508 s, z 4 /
: A =diP=«l |
S T ey A\ 5 /
[®] © 5 2 =
s | A ] 8 NC N g S 118
2 A 3 N A T 2 & of o]
2 5 = s S 2 Sh—&- &
o = N A N4 o g/
o | | WA b 2L of 5
4 3 L7ANT
1 , § 1 P
3
A A%
0 1 2 3 4 5 6 c’0.1 05 1 5 10 50 100 00 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=2V) (Vee=2v) 3
1 — 1000 o 5
- TyPNH . o
SN = %
< ATA N p LA \‘ g —— 1
£ & g @ il
‘El“s“ Zad §1Mn af Al & |
; 501 ; £00| \ = 1 i
5 Bl np> ‘5 0l N g
it %274 ot AU F 05,72
a | a A 5
100// 10"/ o 2
g
50 5 = 0.2
0.03 0.1 0.5 1 56 0.03 0.1 0.5 1 56 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
120 20 50 \
T N\ \
Pl Typ ™ 10 \C AN
T\ s
g 1 \\\ < Oii\m i \ 2.
\ NS o .
£ [TT11 N\ 5 \ 2 7,
= 2 N = 2 30 %
g b NN § \ B %
2 60 5 1 Ny a %
o \\ b VA o \s’\r‘,-
o N 2 05 A g 20 N #
5 40 s & \
0 IS — =
g ) || Without Heatsinkl 2 \
20 Natural Cooling 'g 10
0l = | without Heatsink \
T I
0 0.05 R 9 I e
-0.05 -0.1 -0.5 -1 -5-6 3 5 10 50 100 200 0 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)

143



Silicon NPN Triple Diffused Planar Transistor

(Complement to type 25B1259)

(e]

Equivalent
circuit

""'DI'"'

(2kQ) (200Q)b £

Application : Driver for Solenoid, Motor and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol 25D2081 Unit Symbol Conditions 2SD2081 Unit oo s
Vceo 120 v Iceo Vce=120V 10max HA E
Vceo 120 \Y IEBO Ves=6V 10max mA s ~NO
o 3
VEBO 6 Vv V(BR)CEO lc=10mA 120min \ g = N
©| 3.3:0.2
Ic 10(Pulse15) A hre VCE=4V, Ic=5A 2000min ‘= N
IB 1 A VCE(sat) Ic=5A, IB=5mA 1.5max \Y% [0) b
Pc 30(Tc=25°C) i VBE(sat) Ic=5A, IB=5mA 2.0max \ oy
Tj 150 °C fr Vce=12V, le=—0.5A 60typ MHz £ H | L350
Tstg 55 to +150 °c Cos VcB=10V, f=1MHz 95typ pF E 1
085797 02
2.54]==|=~|2.54 04501 24202
2.2:02 .
I - 4: p- l Weight : Approx 2.0g
; a. Type No.
BCE b. Lot No.

Ic—Vce Characteristics (Typical)

Vce(sat)—le Characteristics (Typical)

lc—Vse Temperature Characteristics (Typical)

= Vce=4v
15 T T < 3 10 T Sl
Y, i A L— 3
S0 50— & |
<°/° B — 8 \ i
N 3mA - JANAN|
7 > 8
e A L ! . HH
< 2mA o )
35 10 / // - > 2 S 1]
= [/~ | s £ 6 /
3 I/ g N g ]
£ A ¢ =
: 177 ey \ N3
g d — 2 \ SHHLEIA 5, &2 g
8 ol 0.7mA £ a N 5A 8 ot .;5”
= — =
3 e — & S S8 8
4 |+ Z 1A 3) — 9, g’
~ S 2 LT TO1T O
3 & o] of
18=0.5MA 2 /ARG ,ﬂ?'
; — 5 /1]
0 0 o /| 4
0 1 2 3 4 5 6 0.2 05 1 5 10 50 100 200 0 1 2 3
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vse(V)
Fe—lc isti i Fe—lc isti i j-a— isti
h lc Characteristics (Typical h Ic Temperature Characteristics (Typical 0j.a—t Characteristics
(Vce=4V) (Vee=4v) 3 .
0000 0000 o
AT i LT & 1
W, = = £ 7
E 5000! H E 5000! x’L‘; c = g L1
= 1 = =
s T i ‘g‘C 7 7 LT
O A 9 am 25411 8 |
S oo S oo —=.c z !
= 500 = 500 nf £
3 > 3 = 8
T LA F 0.5
8 o 8 Lol 5
10 10 2
2
50 50 g
30 30 = 0.2
0.03 0.1 05 1 5 10 0.03 0.1 05 1 5 10 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
120 ‘ ‘ H 30 ] 30
Typ JOON% \
100 BEE 10 s, . =
/ \ N ‘;,j
—~ A\ AV 4,
T N N X o )
o p 2 5 o \ = \’45
2 80 S Roc 2 20 2,
: U \ Z | %,
3 2 2 %,
o o 13 6
3 60 = a N\,
3 \ 3 1 \ - S,
[ “ @ (3
s E A H
% G E 0.5 N [T
=z 5 - \ € \
] 3} . N 2
3 Without HeatsinkC NN | E
20 Natural Cooling \ é
N 0.1 T Without Heatsink \
I 2
0 0.05 HHHH o —— \
—0.05 0.1 05 -1 -5 -10 3 5 10 50 100 200 0 25 50 75 100 125 150
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Silicon NPN Triple Diffused Planar Transistor

(Complement to type 25B1382)

Equivalent
circuit

(2kQ)(100Q)b £

Application : Driver for Solenoid, Motor and General Purpose

External Dimensions FM100(TO3PF)

m Absolute maximum ratings (Ta=25°C) H Electrical Characteristics (Ta=25°C)
Symbol 25D2082 Unit Symbol Conditions 25D2082 Unit npar
VcBo 120 v Icso Ves=120V 10max LA S
Vceo 120 v B0 VEB=6V 10max mA s ol 13}
VeBO 6 v V(BR)CEO lc=10mA 120min \Y g © $<
(=]
= = i I I\23.3:02
Ic 16(Pulse26) A hre Vce=4V, Ic=8A 2000min & N
I 1 A VCE(sat) Ic=8A, IB=16mA 1.5max Vv b 3
Pc 75(Tc=25°C) i VBE(sat) Ic=8A, IB=16mA 2.5max V T o
Tj 150 oc fr VeE=12V, [E=-1A 20typ MHz N ‘ ‘ ‘ 175
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 210typ pF = 210
I I 10592
¥ Typical Switching Characteristics (Common Emitter) s Sdzor  OSSEHY] lass
15 4.4 1.5 A .
Vce RL Ic VeB1 VeB2 IB1 IB2 ton tstg tf Weight : Approx 2.0g
V) Q) (A) V) V) (mA) (mA) (1s) (1s) (1s) a. Type No.
40 5 8 10 -5 16 -16 0.6typ | 7.0typ | 1.5typ 5 c e D LotNo
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
= (Vce=4V)
> 6
° S Hosh 1] 3° | '
S e g \
>
” / — 5
©
: Vr SIS ) = (]
Z / — | s 2 | =
/ —1 ] : | N 8
3 /- | feert | iz tea )
= - %) =
210 /4 — le=1mA | s SSRRH 8A | 2
s | — | 1 = o
< z =S s
o L—"] w AA__| I
S
/ 2
o
/ ()
00 1 2 3 4 5 6 OO.Z 05 1 5 10 50 100 200 GO 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vce=4v) 3 s
30000y ‘ ‘ ‘ 0000 ‘ T 8
NN 0000 . T~ 7
#1000 L Typ n 5 e
£ B e ~ 3 pz
‘% £000| '% I 7_5°O g ///’
© B! o 205 2 1
= g S AT L~ = o
§ 1000 Z2%d g“"“ = €os
o © g 2
o 500 o S0 2
a e 3
g
100l 100 = 0.1
0.2 0.5 1 5 10 16 0.02 0.5 1 5 10 16 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
* I * ] ”
T
e e OO -
1 19 \\ s \&\ \\\ E
= 6 3 N a 60
2 20 N < s N\ s
£ A Z N g
N §
e = a 40
g S 1 X :
fr o
% 10 E 0.5* N i
g S | without Heatsinkn 3
© © Natural Cooling g 20 \
0.1— g \
— 0 AV =
0.05 i i i i i i Without Heatsink \
o 0.03 T T TTTT 82 \
-0.05-0.1 -0.5 -1 -5 -10-16 3 5 10 50 100 200 0 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°’C)
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Equivalent
circuit

(2kQ)(100Q)b g

Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SB1383) Application : Driver for Solenoid, Motor and General Purpose
m Absolute maximum ratings ~ (Ta=25°C)  m Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SD2083 Unit Symbol Conditions 25D2083 Unit
15,6 o .80,
Veeo 120 v Icgo Ves=120V 10max LA e BT
Vceo 120 Vv IeBO Ves=6Y 10max mA J‘ N ‘\ —
Veso 6 v V(BR)CEO Ic=25mA 120min v g aT T i
Ic 25(Pulse40) A hre Vce=4V, lc=12A 2000min g - E|::| [\g3.2:01
I 2 A Vce(sat) Ic=12A, I8=24mA 1.8max \ ) )
T
Pc 120(Tc=25°C) w VBE(sat) Ic=12A, 1B=24mA 2.5max Vv d 3 ‘ i w 2
Tj 150 °C fr Vee=12V, le=—1A 20typ MHz § s 3
T 55 to +150 oc Cos Vce=10V, f=1IMHz 340typ pF ) l_soss 06532
® Typical Switching Characteristics (Common Emitter) e ST T S 14
Vce RL Ic VeB1 VBB2 IB1 182 ton tstg tf m Weight : Approx 6.0g
() () (A) W) W) (mA) (mA) (1s) (1s) (1s) a. Type No.
24 2 12 10 -5 24 -24 1.0typ | 6.0typ | 1.0typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
= (Vce=4V)
40 T T 2 8 25 77
\ A E
ROV | o /
12mA s
// — I ) 20 /
V. .| ©
2% 77 Bl £ AN < /]
5 7 — | > ' Ic=25A T /
p Y smA < | P
C 7 =] g \ :
E /4 mA 5 s /
320 I = o
s [ — @ 12A s
© /4 — o \ s 10
@ = @
3 7 15=1.5mA £ 1 = 6 <
© 10 /4 —T by 3
— §
3
/ )
o7 0 . P4
0 1 2 3 4 5 6 05 1 5 10 50 100 500 0 2 2.2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vse(V)
hee—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vce=4V) % 3
E}nm oo s n}mn s % = ?-; pr
.; 5000 \\ '; 5000 7_5“0 é 1 //
8 AT s e .c —7 ™ K
s > = = L 20 x =l
€ 1009 L AN 8 1000 all J Fos —
& N 3. \ £ =]
© sng Y| o™ = A7
o [a} %
g
=
100! 100 0.1
0.2 0.5 1 5 10 40 0.02 0.5 1 5 10 40 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
100 ‘ ‘ 100 120
11 50
AN =
LD NN g 100 AN
2 // \ — 70,75/{% Q N 2,
: 2 N % : \%
E / ¥ Moo = &
5 )4 Z N =
H / o ]
550 s ® =
g A o -
w § g 50
3 ] i A c
& = . . =
3 o) Without Heatsink[J
© © 1 F—=  Natwral Cooling NEIN E
0 5: é N
. \ \
N 35 [Without Heatsink
o 0.2 N t
-0.1 -0.5 -1 =5 -10 3 5 10 50 100 200 0 25 50 75 100 125 150
Emitter Current Ie(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)
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Equivalent circuit

R

(1.5kQ)(100Q)b £

Silicon NPN Triple Diffused Planar Transistor

Application : Ignitor, Driver for Solenoid and Motor, and General Purpose

H Absolute maximum ratings ~ (Ta=25°C) = Electrical Characteristics (Ta=25°c)  External Dimensions FM20(TO220F)
Symbol 25D2141 Unit Symbol Conditions 2SD2141 Unit o10r s 4202
Veso 380+50 v Iceo Vcs=330V 10max A E 23] s
Vceo 38050 v B0 VeB=6V 20max mA NP I
Veso 6 \% V(BR)CEO lc=25mA 330t0430 \ i B N
Ic 6(Pulse10) A hre Vee=2V, Ic=3A 1500min B EE — :3'3’“
Is 1 A Vee(sat) Ic=4A, le=20mA 1.5max v O | |
Pc 35(Tc=25°C) W fr Vce=12V, Ie=-0.5A 20typ MHz o3 i
T 150 oc Cos Vee=10V, f=1MHz 95typ pF g H |
Tstg _55 to +150 oc < ” i 1.35:015
2‘54“»2.&85?“0’2 0.45%83| |2.4502
2.2:02 )
CEY Sopener
BCE b. Lot No.

lc—Vce Characteristics (Typical)

Vce(sat)—Ils Characteristics (Typical)

lc—Vee Temperature Characteristics (Typical)

Vce=4v
@ : 1/20mA 90mA 60mA 3 i (Vce=4v)
I e g M J gy
< 0%, B \
,\fac 7 2 &gm‘\ / I
s =T iyl
V¥ 1 < \ 1
/ amA_| <
< - —] ) Q < /
T / N = B /
E 2 2
E J = g \ = [
5 17 s N\ § /1]
Ss [tz = \ Ic=7A 3 5 i
o /1 7 |p=1mA | ] © /
5 | —— ° ™ NSAL N 2
8 / —— 5 . Mo NI s
g /; © N 1A - g
4
0 1l 0 0
0 2 4 6 0.2 05 1 5 10 50 100 200 0 1.0 2.0 2.4
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=2V) (Vee=2v) 3
! 10000 5 5
— T =
5000 T 5000 T ~ g
o A - ‘\ i C,‘ = 2 cg A
= A = < A g d
51 s = 1000 /Y/c;o A ] o —
O 5o oy o o EN 2 1 =
3R
- AN P e N @©
c \ = 500 2 - it
) AL o A\ T
= 4 = I £ 0.5
5 LA 5 5
O O 100 =
8 50 a kot
50 2
<
10 20 o1
0.02 0.1 05 1 5 10 0.02 0.1 0.5 1.0 5 10 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
40 20 40
‘ ‘ Natural Cooling
10 Silicone Grease
Typ s Heatsink: Aluminum
_ /,._\ 5 — =3 inmm
CED) _ N & 30 N
= < s
£ 5 2 N\
> b 1 g 2,
3 = 2 2
3 g ] %
320 SECS a 20 N %,
g o = %
& o ©
w \ § g \6%
5 b @ [150x150x2 N,
s = 0.1}——1  Without HeatsinkO = \F
3 / S — Natural Cooling = L00x100x2
© 10/ 0.05— e \ \
.05 E
N é 50x50x2 I~ N
Without Heatsink \\\
0 0.01 2 ] —
0.01 0.05 01 05 1 5 T 5 10 50 100 500 % 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta('C)
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Equivalent circuit

Silicon NPN Triple Diffused Planar Transistor  (Complement to type 25B1559) Application : Audio, Series Regulator and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SD2389 Unit Symbol Conditions 2SD2389 Unit
Vceo 160 v Iceo Vce=160V 100max HA ° a5 ‘ @ g 20001
[~ v ~
Vceo 150 vV leBO VEB=5V 100max HA I \\ —
VEBO 5 Vv V(BR)CEO Ic=30mA 150min \ o WJ &
Ic 8 A hre Vce=4V, Ic=6A 5000min(] P Y PP
I8 1 A VCE(sat) Ic=6A, I5=6mA 2.5max \% b EP
Il Il
Pc 80(Tc=25°C) W VBE(sat) Ic=6A, IB=6mA 3.0max \Y ‘ ! ‘ ,
Tj 150 c fr Vee=12V, [e=—1A 80typ MHz gz :
Tstg _55 to +150 °C Cos Vee=10V, f=1MHz 85typ pF 8 105192 065192
Chre Rank  O(5000t0 12000), P(6500t020000), Y(15000t0 30000) —

m Typical Switching Characteristics (Common Emitter) E— 8 C £ S 4
Vce RL Ic VeB1 VBB2 IB1 182 ton tstg tf er Weight : Approx 2.0g
V) Q) (A) V) (V) (mA) (mA) (1s) (1s) (1s) a. Type No.

60 10 6 10 -5 6 -6 0.6typ | 10.0typ | 0.9typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
TSP = (Vce=4V)
8 TS 2 z 3 8
YA o T T z
HI // T | ——T | y
/// L~ z
(/ 1.0mA >
g ° = i g °
5 0.8mA Z 7 5
= /
i /1 % ~L]] lc=8A 3 4 /
- o — Ic=6A 5 « =
8 0.5mA = - S & gf 3
e — T g L] Tc=4A 8 X —3& 5
3 € i °© 2 of =
9
° 2 ¥ ° 2 S &4
18=0.3mA | S of 1§ S
} i f BT 4
f 3 J ),
0 0 0
0 2 4 6 0.2 05 1 5 10 50 100 200 0 1 2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
- 5 3
40000 e av) 50000 (eemal) S o4
125°C ?

" o ™~

< T = LT 2 M

10000 ’/ = 3 10000 ol 25°C § P LA

(0] (4]

= £ 5000 -30°C Z 4 =

€ suo 2 g 1]

i - i g =5 % 05 i

a 1 a // § e

o P 1000 g
1000 500 o2
02 0.5 1 5 8 0.2 0.5 1 5 ) 1 5 10 50 100 5001000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vee=12V)
120 20 i 80
N
N, ‘
10
A X s N
o / T il N\ 5 X % N
= N < < < %)
380 T \\ g 2 X
N e Al -+ = N k=3 N
5 N\ : : N
260 // AN 3 SN % 40 %,0) :
L“_: A I 1N — 0.5 \ g \’Z;
s LA N 2 \\ 3 N
40 4 o N \ : \
3 o NN 153 Without Heatsink E 20
N 0.1 Natural Cooling = \
20 = g N
0.05 HHH Without Heatsink
Q 0.0 L LTTT] e ‘
-0.02 ~0.1 =i -8 3 5 10 50 100 _ 200 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)



Silicon NPN Triple Diffused Planar Transistor

(Complement to type 2SB1560)

Equivalent circuit

Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol 2SD2390 Unit Symbol Conditions 2SD2390 Unit

VcBo 160 \% IcBo Vee=160V 100max UA o 15.6:04 o 3

Vceo 150 v leso Ves=5V 100max LA = \;g —
VEeBO 5 v V(BR)ICEO Ic=30mA 150min \% . L/ e -

lc 10 A hre Vce=4V, Ic=7A 5000min0 g a0 ez

I8 1 A VCE(sat) Ic=7A, IB=7mA 2.5max \Y b

Pc 100(Tc=25°C) W VBE(sat) Ic=7A, IB=7TmA 3.0max Vv # 1—w72

Tj 150 °C fr Vce=12V, le=-2A 55typ MHz £ § ‘

Tstg _55 to +150 °c Cos Vce=10V, f=1MHz 95typ pF 8 : 06519

Chre Rank  O(5000t012000), P(6500t020000), Y(15000t030000)

1.05%8%

® Typical Switching Characteristics (Common Emitter) T T S =
Vce RL Ic VBB1 VeB2 IB1 182 ton tstg tf m Weight : Approx 2.0g
() @) (A) M) () (mA) (mA) (1s) (1s) (1s) a. Type No.
70 10 7 10 -5 7 -7 0.5typ | 10.0typ | 1.1typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
— Vce=4V
10 4 — — 2 3 10 {Ves24v)
i AT
819, [ — ;‘j
8 A 2mA —| o 8
/ — T = —~ /
z L T S
O o
= /44 —T] \ 5 \N =
§ e / 0.8mA % gy | § 6 / /
S / — [ i } % { =] | lc=10A 8
S 4 / 0.6mA 2 I— Ic=7A 5 \L o =
b ‘ ] 1 - 5 4 & S &
5 | A R i A A
ol
© J 1620.4mA 4 © s K (y“/
2 2 2 O 37y
E I/ 1% &
5 } r
(6]
o 11 o . /
0 2 4 6 0.2 05 1 5 10 50 100 200 0 1 2 2.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage VBe(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vee=4v) 3
o I — 10000 == o 3
™ 50000 - =
. L . 125°C & pr A
E Typ ] N8 A
£ LT // N = |+ 111 | 8 1 /1
S10000 & 10000 25°C a
k]
2 = T = =5
g 5000 § 5000 _30‘72 § 0.5 i -
o o 4~ £ = al
8 il 8 // E -
L1 1000 2
mnn/ 500 = 0.1
02 0.5 1 5 10 0.2 0.5 1 5 10 1 5 10 50 100 5001000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
100 30 ‘ ‘ 100
N
N ;
80 10 N 3
= Bl \ NN ;_‘7 4
i 1 N < 5 OC‘ e = /’;5
= 4 T ) T 2 2,
<60 /] yp = & %,
2 // /’/‘ N ; N o 0’59
° a N = N 8 50 %
= Pd A o 1 N - 5,
2 40 el N S “\“\ S K
T 3> =
< A ° ]
3 ai% N € Without Heatsink® \ g
20 P Natural Cooling x
=
= pE==Ss=ts v
o 0.05 } } } } } H 35 Without Heatsink
. L
-0.02 0.1 =i -10 3 5 10 50 100 200 05 25 50 75 100 125 150

Emitter Current IE(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)
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Equivalent circuit

Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SB1570) Application : Audio, Series Regulator and General Purpose
m Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol 25D2401 Unit Symbol Conditions 25D2401 Unit
4 6.0:0.
Vo 160 v IcBo VcB=160V 100max LA <—>:j: —~
- 22402 2.1
Vceo 150 Vv leBO VeB=5V 100max HA 2-93.2:01 - lo_| ‘
VEBO 5 Vv V(BR)CEO Ic=30mA 150min \ ,\3 ]
Ic 12 A hre Vce=4V, Ic=7A 5000min[] g a1 I Bl
Is 1 A VcE(sat) Ic=7A, ls=7mA 2.5max v S b E‘]
Pc 150(Tc=25°C) w VeE(sat) Ic=7A, IB=7mA 3.0max v 1. | ‘ 2 i
Tj 150 °C fr Vce=12V, [E=—2A 55typ MHz g E 3
Tstg 55 to +150 °c Cos Vce=10V, f=1MHz 95typ pF S 10592 06587
Chre Rank  O(5000t0 12000), P(6500t020000), Y(15000t0 30000) 5 45s01 545001 3097
| Typical Switching Characteristics (Common Emitter) B C
Vee RL Ic VBB1 VBB2 IB1 g2 ton tstg tf @ Weight : Approx 18.4g
() () (A () W) (mA) (mA) (1s) (1s) (us) a. Type No.
70 10 7 10 -5 7 -7 0.5typ | 10.0typ | 1.1typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
1 . 3 5 i (Vce=4V)
QE. 250 ‘le\ g
~ 2, 8
/ e g _
=/ | : 2 /
S 8 1.2mA 4 > 9 T 8
o ] < =
5 y/// — 1.0mA 2 > s /
= | —] g M~ 1 E
g s ﬁ// o E L — le=104 R /
5 @ T~ Ic=7A s oy 3
8, 0.6mA g L Dl Ic=5A g, T
S / '-E 8 C‘?g’ | r‘vg g
’ 15=0.4mA 3 AR \g/
2 v S 2 of 58
y 3 \N/ Vi
o1 . i /
0 2 4 6 02 05 1 5 10 50 100 200 0 1 2 2.6
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj.a—t Characteristics
(Vee=4V) (Vee=av) 2
40000 I 70000 = S 2
. — N L zc 3 I
£ e E Lo 5 1 -
E L1 // ™~ < // 1 P §
G & 10000 25°C z AT
- z e g os
£ w0 £ oc E
S 5 Ly 5
(6] =
<] L+ 8 1 2 1
o A a // s |/
[%]
// 1000 5
1000 600 o1
02 0.5 1 5 1012 0.2 0.5 1 5 10 12 1 5 10 50 100 500 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vee=12V)
100 30 I 160
L
%,
80 a 10 % S 3
s TN . s 120 5
z N < 2 A s %
= A N ~ c N g p
Ew / Typ 2 E \%;’
2 g e\ \ N
o ¥ N 5 o 80 o,
& // g |L— N 8 \“\\ = 6\//_)4
L 40 T N ° AR H
2 o LA AN g A\ :
- /| \ = — =]
3 1| L N © || without Heatsinkd £ 40
20 I~ Natural Cooling % \
<l 0.1 —— = N
. — Without Heatsink
0 0.05 1111 g f
-0.02 —0.1 -1 -10 3 5 10 50 100,200 0 25 50 75 100 125 150
Emitter Current 1e(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)

150



Silicon NPN Triple Diffused Planar Transistor

(Complement to type 2SB1587)

Equivalent circuit

Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°Cc)  External Dimensions FM100(TO3PF)
Symbol 2SD2438 Unit Symbol Conditions 2SD2438 Unit .
VcBeo 160 Vv Iceo Vee=160V 100max UA 15.6:02 2
Vceo 150 V IEBO VEB=5V 100max UA N ”
il (@ o ts
VEBO 5 \4 V(BRICEO Ic=30mA 150min \ e &7
Ic 8 A hre VCe=4V, Ic=6A 5000min(] g | 23.3:02
le 1 A Vee(sat) Ic=6A, 15=6mA 2.5max v 5 e
Pc 75(Tc=25°C) W VBE(sat) Ic=6A, IB=6mA 3.0max \% o
T 150 °C fr Vee=12V, le=-1A 80yp MHz ‘ .
Tstg 55 to +150 °C Cos Vce=10V, f=1MHz 85typ pF g oas
Chre Rank  O(5000t012000), P(6500t020000), Y(15000t0 30000) {feres
. . . e ) 5.45:01 5.45:01 0.65'9% 335
m Typical Switching Characteristics (Common Emitter)
Vce RL Ic VBB1 VeB2 IB1 IB2 ton tstg tf Weight : Approx 6.59
W) () (A) ) V) (mA) (mA) (1s) (1s) (1s) a. Type No.
60 10 6 10 -2 6 -6 0.6typ | 10.0typ | 0.9typ 8 ¢ E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
&
8 < r@gﬁ%«\‘j S 3 8 (VeE=4V)
SRy A o 4= T, 1 | i
/K AT 1 | i
= >
8 l/ / 1.0mA 2 5
< e | B g
s 0.8mMA Z 2 °
- — o ‘I':‘
s S : % /
£ V/ g ~L]]| lc=8A 3 4 = -
s 0.5mA 2 [ — Nl g s/ 3 ,?/
® - g N Ic=4A & 2H—of @
= =2 i = g of @
) = o £ a g
© 2 ¥ © 2 Sf L &f¢e
18=0.3mA | ° Py o] o
/) 3 %)%
f E /1))
g 2 4 o 0
0.2 05 1 5 10 50 100 200 0 1 2 2.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vce=4V) 3
40000 50000 o 4
125°C g
™~ (=)
s w N o
= <= L1 Z i
% 000 - / L 3 10000 sl 25°C 2 ///
o o 4 1
z S 5000 -30°C % 8
£ s : g i
S - S 1 l'?—:) 0.5 -
2 o 9 A =
a ~ a k)
|~ 1000 — 2
1000/ 500 T2
02 0.5 1 5 8 0.2 0.5 1 5 8 1 5 10 50 100 5001000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
120 20 T ‘ 80
&
100 v amEn 10 \:‘\% 5
= U 2 = ,
7 / il N 5 O \ 3 6o %,
280 N < s &
% T T T 77;2:7”A | ] é ‘g \//@6
§ o A1 AT o X \ K \@%‘_
o 40 S,
§ i L/ I \\ ‘E W\ § %
s q 2 05 \
Sl A g \ g
= /// NN ° ] \\ E
O N (&) || Without HeatsinkD £ 20
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20 g AN
0.1 i \
I Without Heatsink
T T 3.5
9 0.05 T T s ‘
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Silicon NPN Triple Diffused Planar Transistor

(Complement to type 2SB1588)

Equivalent circuit

B

Application : Audio, Series Regulator and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SD2439 Unit Symbol Conditions 2SD2439 Unit o
Veso 160 v Iceo Vca=160V 100max LA 160z & el
Vceo 150 \Y IeBo Ves=5V 100max LA oA To ® 3‘
VEBO 5 Vv V(BR)CEO Ic=30mA 150min \Y 2 E \%
Ic 10 A hre Vce=4V, Ic=7A 5000min0] E a— [\g3.3:02
IB 1 A VCE(sat) Ic=7A, IB=7mA 2.5max \ b ©
e 80(Tc=25°C) W VBE(sat) Ic=7A, IB=7mA 3.0max Vv 1 o
T 150 °C fr Vee=12V, [e=—2A 55typ MHz N ‘ |
Tstg 55 to +150 °C Cos Ves=10V, f=1MHz 95typ pF 4 i 215

Chre Rank  O(5000t012000), P(6500t020000), Y(15000t030000)

| Typical Switching Characteristics (Common Emitter)

1.05'97

5.45:01  0.65%F|| 335

Vcc RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.5¢
) Q) (A) V) V) (mA) (mA) (1s) (1s) (1s) a. Type No.
70 10 7 10 5 7 7 05typ | 10.0typ | L.1typ B ¢ E blotNo
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
— (Vce=4V)
i T T - ER 1o
E[ s/ Z 15mA g
ST 0% — pr
~ T ;
8 i A 2mA - S 8
< / — 1;}\}\4 3 <
5 d > 2 N 5
- // [ ‘ c -
= g /]
e 3 T lc=10A 3
§ /// L 5 i — i C| =7A s g
S 4 0.6mA 5 — £ 4 & L3y
s E ] gf—of-2
& ] 1620.4mA o °© g g éu/
2 2 2 O -Of—0
: 914 3
O
i ; : /
0 2 4 6 0.2 05 1 5 10 50 100 200 0 1 2 2.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
L (Vce=4V) (Vce=4v) 3
Ly ™ o g’
. = ) 000 125°C < i =
< Typ B N 8 Pt
T N e LA
c 1 1 £ LT 171 — N 8 1
g g § om 22C e
9 Y == e Il
8 s S 5000 _‘33.! 505 S m_=
= = = & L
18 (&) L+ = =
Q A 9 = E 1
LT ko]
|~ 1000 2
o] 500 Foa
02 0.5 1 5 10 0.2 0.5 1 5 10 1 5 10 50 100 5001000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
100 30 ‘ ‘ 80
2] \
N,
NS, <
* A ° 2, X & \\ 4
7 L \\ . s o = e 60 %
;E-_/ 1 T A 5 2 &
E yp = @ %,
=60 ***”’"74***”;;:7\**”"’ g £ %
2 b o N z N \ 4 %
H 7d N 3 1 N A\ 3 W %f
g ol A1 AN s N g N\
b L L1 N S 05 \ g
5 b LA N o N : \
- o —
3 // LA N © [ | Without Heatsink \ E 20 \
20 o Natural Cooling =
// 0.1 = \
: T Without Heatsink
0 0.05 { { { { { { { 3'3 |
-0.02 —0.1 =il -10 3 5) 10 50 100 200 0 50 100 150

Emitter Current IE(A)
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Equivalent circuit

Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 25B1624) Application : Audio, Series Regulator and General Purpose
® Absolute maximum ratings  (Ta=25°C) H Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol 2SD2493 Unit Symbol Conditions 2SD2493 Unit
VcBo 110 v IcBo Vce=110V 100max pA 3 “%" 93 j‘; 20001
VcEo 110 Vv leBO Ve=5V 100max HA ! ‘\ —
D |
VEBO 5 v V(BR)CEO Ic=30mA 110min \% 2 HY e
& 2
Ic 6 A hre VCE=4V, Ic=5A 5000min[] g < [al] ] “es2w:
Is 1 A Vee(sat) Ic=5A, I8=5mA 2.5max v *"EF |
Pc 60(Tc=25°C) W Vee(sat) Ic=5A, ls=5mA 3.0max v IRV
Tj 150 °C fr Vee=12V, [e=—2A 60yp MHz £ £ I
S| <
Tstg —55 to +150 °C Cos Vee=10V, f=1MHz S5typ pF b 10597 0.65%7
Chre Rank  O(5000t0 12000), P(6500t020000), Y(15000t030000)
5.45x 5.45: 1.4
m Typical Switching Characteristics (Common Emitter) - B C E .
Vce RL Ic VBB1 VBB2 IB1 1B2 ton tstg tf m Weight : Approx 6.0g
V) Q) (A) V) () (mA) (mA) (us) (1s) (1s) a. Type No.
30 6 5 10 -5 5 -5 0.8typ | 6.2typ | l.ityp b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
3 NSV S . . (Vce=4V)
?][L\ o g.amAl T ] z /
& Q- a
: — : 7l
/ ol 2 /
r0.3mA - S
= — ] £ ~
:. == s <. /
= / S £ / /
g s Z
= - 0.2mA | g U £ / /
S — s Ic=5A1 © a
g - S 8 |
® £ N 8 < (5 a'JSQ/
% 2 é 1 \ 5 2 & 7: ;/
© | ¥ San Ic=3A1 © S gl g
s O o \E’/
’ 18=0.1MA E :,‘\7 ;é;) g
o !
(6]
0 0 . /1 1/
0 2 4 6 0.1 05 1 5 10 50 100 0 1 2 2.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
40000 (V‘CF‘W) 40000 I ee=) g 5
e } B 2
w U T w g <
B A T 1 £ 1000 125°C o 8 //
= 10000 - T S ,/’
£ 3 500 — 2 A
g 5000 7 2 = 25°C, l i % ——_-//
e g A g — 171
3 i g = £ i
o 100 o 50 -80°¢ =
) e i
E 0.5 ¥
200 100 =
0.02 0.1 0.5 1 56 0.02 0.1 0.5 1 56 i 5 10 50 100 5001000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
* T * ”
Typ
10
A “\ 5 \\
60 yd 5 g N,
= 74 _ & 2,
£ / g £ 40 \4/9
& A o = \/
B 2 £ z
s 2 s
s 2 o
§_40 8 1 NAN g
b £ W\ z
S g A 2 5
5 S — E
320 o || without Heatsinkd z
Natural Cooling 3 N
s
Cs 1 i i i [ Without Heatsink \
T T 3.5 ——
0 0.05 T T TTTT
-0.02 -0.1 =1 -6 3 5 10 50 100 200 00 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)
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Equivalent circuit
B

E
Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 25B1625) Application : Audio, Series Regulator and General Purpose
u Absolute maximum ratings ~ (Ta=25°C)  Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SD2494 Unit Symbol Conditions 2SD2494 Unit 56 o
.6+0.2 os
Vceo 110 \Y IcBo Vce=110V 100max HA S
Vceo 110 v leBo VEB=5V 100max LA d e Py 33
VEBO 5 \Y, V(BR)CEO Ilc=30mA 110min \ g °’ $t
(<]
— — . P N_23.3:02
Ic 6 A hre Vce=4V, Ic=5A 5000minL] Q ar—]
IB 1 A VCE(sat) Ic=5A, Is=5mA 2.5max \ b 3
Pc 60(Tc=25°C) W VBE(sat) Ic=5A, IB=5mA 3.0max \ i =)
Tj 150 °C fr Vce=12V, le=-0.5A 60typ MHz N M I iz
Tstg -55 to +150 “C Cos Vee=10V, f=1MHz 55typ pF - At 2.15
— il 10592
Chre Rank - O(50001t012000), P(6500t0 20000), Y(15000t0 30000) Ty esor 0ss32]] |ass
| Typical Switching Characteristics (Common Emitter) 15 44 15 ]
Vce RL Ic VBB1 VBB2 IB1 182 ton tstg tf Weight : Approx 6.59
WM | @ | ® | » | W || | ) | @) | k) ———== a.Type No.
30 6 5 10 -5 5 -5 0.8typ | 6.2typ | L.ityp b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
RS
3 ‘ & : : S 3 3 (Vce=4V)
AR = gamAl T z 7
P 7l
[/ A .
0.3mA—- 2
—T| & =
—~ = <
R e i : /
/ £ [/
§ - 0.2mA- g N{{ 5 / /
o — s Ic=5A1 9 _\A
5 » 5 of | [
5 g S s 1§ g
=2 g 1 A\ s 2 @ e
® I N = Ic=3AT © Sl & '9')/
' : ol 1 SIS
’ 18=0.1mA % :,‘? b ‘:%
(6]
% 2 4 5 0 o / /
0.1 05 1 5 10 50 100 0 1 2 2.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0)-a—t Characteristics
- (VTE=4V) D : (Vce=4V) % 5
e } 2 N] §
w y PT] w 1 £
E all T T £ w000 125°C ol 3 //
10000 p > = A
= 5 5000 e 2 = afl
Q000 T 0
2 NS Ss 2 ! I+
S M £ o o o ] £ L ail
3 el 5 = 5 1
o 1 o 50 -30°¢ =
a o 3
E 05
200 100 =
0.02 0.1 0.5 1 56 0.02 0.1 05 1 56 1 5 10 50 100 5001000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
. 1] * *
Typ \
10
A \\ B N
60 /] 5 3 4
: e - : 3
S L/ S S 40 %,
B ( : : N
S Q2 2 \4@
340 5 1 = a %,
o o AV 5 \’o%
b S osHFHHH—FFF AN 2
° 8 Z 20 N
320 8 [ | Without Heatsinkl H \
Natural Cooling £
< AN
0.1 e = i
T+ Without Heatsink
- 3. —_—
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Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Silicon NPN Triple Diffused Planar Transistor

(Complement to type 2SB1626)

Equivalent circuit
B

Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°c)  External Dimensions FM20(TO220F)
Symbol 2SD2495 Unit Symbol Conditions 25D2495 Unit
0.2 o 4.2:02
Vceo 110 v Iceo Vce=110V 100max LA 0400 3 73 0o
<
Vceo 110 Vv leBO VeB=5V 100max UA N \@
VEBO 5 \Y V(BR)CEO lc=30mA 110min \ 2 ; N 7
Ic 6 A hre Vce=4V, Ic=5A 5000min[] & ar | B
Is 1 A Vee(sal Ic=5A, ls=5mA 2.5max v | E
Pc 30(Tc=25°C) W VBE(sat) Ic=5A, IB=5mA 3.0max Vv o |
T 150 °C fr Vce=12V, le=—0.5A 60typ MHz £ H Tonce
Tstg 55 to +150 °C Cos Vee=10V, f=1MHz 55typ pF i ” i 13501
Chre Rank  O(5000t0 12000), P(6500t020000), Y(15000t0 30000) 254__:25%95:;); 045%2| | 24000
m Typical Switching Characteristics (Common Emitter) 220
Vce RL Ic Vee1 Ves2 Ip1 Is2 ton tstg tf E | Weight : Approx 2.0g
v) @ (A) () (mA) (mA) (1s) (1s) (1s) —+— a TypeNo.
30 6 5 10 -5 5 -5 0.8typ | 6.2typ | L.1typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
¥
. ‘ £ : : S . . (VcE=4V)
< L\ w1 0.amAl T | z /
5 W [ 3
I i s /4 /
0.3mA— S
—T1T] a
T s el : e :
£ / s £ /1]
o T _
: — gemad £ X £ [
o —T1 ] h |c=5A] ©
S ? 5 S
2 £ 1 \ = 2 ;i“E/
° £ N S w/
© 4 S Ic=3AT @
| : o
| 18=0.1mA g X
3
(o]
00 2 4 6 00.1 05 1 5 10 50 100 00 2 2.5
Collector-Emitter Voltage Vce(V) Base Current le(mA) Base-Emittor Voltage VBe(V)
hre—Ilc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
- _ 2
40000 (V‘CE_W) 40000 ‘ M=) 55 3
~| | B \f A
w B! YT T | = N @ i
JL— Bal — 1 £ ww 125°C o 8 d
i c =s s
= ‘s 5000 - } 2 LT
9 5000 9 = 25°C T %) //’
§ E A L~ E 1 i
z st 5 m 4 &
& oo o 50 ~30°C E
2 o o 205
g
200 100 Fos
0.02 0.1 05 1 56 0.02 0.1 05 1 56 1 5 10 50 100 500 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vee=12V)
80 Tl 30 30
Typ
] h 10 s R
=60 /] \ 2, 5
z a/ 2 B 0 o% e LL‘B
i c
5 1 z c N i %4
) = b ®
.%AG 3 1 ~ N E \'9(“/;)
i 5 s *
s /T T 1T i 1\ S 0.5 g
@ 2 10
5 R - = N\
© 20 © Without Heatsink £
Natural Cooling %
=
0.1 A [ Without Heatsink \
I 2
0 0.05 1 I —
-0.02 —0.1 -1 -6 5 10 50 100 200 % 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)
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Equivalent circuit

(3.2kQ)(4500)b £

Silicon NPN Triple Diffused Planar Transistor Application : Series Regulator and General Purpose
m Absolute maximum ratings ~ (Ta=25°C) = Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol 2SD2557 Unit Symbol Conditions 25SD2557 Unit
15.6+04 o ¥
VcBo 200 \Y, IcBO VcB=200V 100max LA N ‘ =95, ‘ By | L2.0:01
= [ TN—]
Vceo 200 Vv IEBO VEB=6V Smax mA i J = \\_ t B
VEBO 6 \Y% V(BR)CEO lc=10mA 200min \% i o
Ic 5 A hre Vce=5VY, lc=1A 1500t06500 a - :Ej Ng3.2:01
IB 2 A VcE(sat) Ic=1A, Is=5mA 1.5max \ ) )
T
Pc 70(Tc=25°C) w fr VcE=10V, le=-0.5A 15typ MHz ] IRt W 2
Tj 150 °C Cos Vce=10V, f=1MHz 110typ pF Sl g R
Tstg -55 to +150 © |l 10882 0.65'92
5.45:0.1, 5.45:01 1.4
B C E .
; Weight : Approx 6.0g
foal o ypeo.
b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
5 5 (Vce=4V)
T T o [/
; 2 6%,
inl G‘QP 1 /
4 = ~ %ﬂ o 4
- a 2.2 =
/ <
i / g
g s - L 20E g3
AT
/
5, e 0.6 5 )
: T £
8 1777 1= 3mA 3
1 V47 —] 1
|
: —
ol \ 0
0 2 4 6 0 2 2.5
Collector-Emitter Voltage Vce(V) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vce=5V) g
8000 = 3 5.0
5000 i %=
— SE—~ s
s 5 TH NCY @ )
1000 =oC =P : AN g L Rl
S 500 x 2 |
2 A 0. < \ ‘\ % __,_--‘/
£ 100 ai®zg \ él'o S
Sw =N
a gos i
10 8
5 Fo3
0.02 0.1 0.5 1 5] il 5 10 50 100 5001000 2000
Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
30 70
~ 60 \
10 n:
50\2‘? N % \
5 TR Qs Y o \‘6,-
< R \ 5 % N
T \ \ = &2
5 NN\ 2 \ %
8 g \%
5 a &
(3] 1 = “‘/,’)
5 g 30 N
S 0.5 g N,
9
3 (] '} E 2 AN
© | | || without HeatsinkD \ £ \
Natural Cooling \ = ‘\
= 10
01 i i i |__Without Heatsink \
T I 3.5
0.05 T I R [
5 10 50 100 300 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Equivalent circuit

Silicon NPN Triple Diffused Planar Transistor Application : Series Regulator and General Purpose
H Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol 2SD2558 Unit Symbol Conditions 2SD2558 Unit e 3
Vceo 200 \% Icso Vee=200V 100max LA S
VcEo 200 Vv lIEBO VEB=6V Smax mA i( @ © ﬁ
VEBO 6 Vv V(BR)CEO lc=10mA 200min \% gl © .
Ic 5 A hre Vee=5V, Ic=1A 1500106500 g |
I8 2 A VcE(sat) Ic=1A, IB=5mA 1.5max \Y b 3
Pc 60(Tc=25°C) w fr VCe=10V, Ie=—-0.5A 15typ MHz ‘ o
Tj 150 °C Coe Vce=10V, f=1MHz 110typ pF N M 175
Tstg —55 to +150 °C E a3
ol 1.05%87
5.45:01 5.45:01 0.65%6% 3.35
1.5 4.4 15 .
Weight : Approx 6.5g
a. Type No.
b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
5 5 (Vce=4V)
i I
S h%y [/
< g
i Ny
¢ + pat w"\f > 4
58
< pd 2 <
T / i 5
g ? ya s Ha
g 17 —] } 5
(6] (6]
5, / C// 0.6 5 2
5 /I — 8
= / /' —T 3
8 v -3“/‘\4 (3]
1 Va//; ] 1
|
: —
ol \ o
0 2 4 6 0 2 2.5
Collector-Emitter Voltage Vce(V) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
_ 3
8000 - (esol) O 5.0
5000 H 5
i S >
s 2% A NN 8 i
= 1000 =C = AN g A
8 500 z \ % P
2 L~ T ;3,0“ c \ “\ § ———"_/
@ 1 £1.0 —T"|
S 100 . st =
= =
Q \ =
[a} % 0.5/
10 =
5 0.3
0.02 0.1 0.5 1 5 1 5 10 50 100 500 1000 2000
Collector Current Ic(A) Time t(ms)
fr—Ile Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
30 ‘ 60
N
<,
NG = \
10 \\:‘ % N
N 4
— 5 N c
g \ £ 40
T \ S
g 2
5 a
(3] 1 5
S 2
g 03 & 20
8 M e
© [ || Without HeatsinkD E
Natural Cooling x N
=
0.4 & T | Without Heatsink \
H ] 3.5 —
0.05 N [ 0
5 10 50 100 300 0 25 50 75 100 125 150
Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)
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Equivalent circuit

B

E
Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SB1647) Application : Audio, Series Regulator and General Purpose
® Absolute maximum ratings ~ (Ta=25°C)  ® Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol 2SD2560 Unit Symbol Conditions 2SD2560 Unit
Vceo 150 \Y% Icso V=150V 100max HA S 180 o 8 2001
Vceo 150 v lEBO Ves=5V 100max LA 1 N
VEBO 5 Vv V(BR)CEO lc=30mA 150min \% - ,,J & \\- -
Ic 15 A hee Vce=4V, Ic=10A 5000minL] I Y I NP
I8 1 A VCE(sat) Ic=10A, 18=10mA 2.5max v b
Il Il
Pc 130(Tc=25°C) W VBE(sat) Ic=10A, Ie=10mA 3.0max \ 77‘ ! ‘ )
Tj 150 °C fr Vee=12V, le=-2A 70typ MHz g i U
Tstg _55t0+150 c Coe Vce=10V, f=1MHz 120typ pF 8 Losar .
Chre Rank  O(5000t012000), P(6500t0 20000), Y(15000t0 30000) -
| Typical Switching Characteristics (Common Emitter) B T & & . L4
Vce RL Ic VBB1 VeB2 IB1 182 ton tstg tf @ Weight : Approx 6.0g
() Q) (A) V) () (mA) (mA) (1s) (1s) (1s) a. Type No.
40 4 10 10 -5 10 ~10 | 08typ | 40typ | 1l.2typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
10mA5 3mA IS (Vce=4V)
15 2 3 15
Ve ] /
H <6 1.0mA ] /]
L/ e o yAvAv
AD= pom \ _ /
< [ 5 <
310 / /1 = =1 s 3 10
E A s £ /1] /
£ 0.5mA_| g ol | £
3 - - \ Tt 5 5/ &l 1]
5 [ » N 1= 10A! 5 Sf Lef &
© 5 N il 2 | =
2 s ) 16=0.3mA—]| g2 a T . :l:‘.:‘A74 2 s Qg *Q? 3
3 / u o SO0 55
5 AR TR |
E i
3
© 0 a /
0 2 4 6 0.2 05 1 5 10 50 100 200 0 1 2 2.2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
= = 3
‘ ‘(\‘/cz 4V) . S (Vce=4V) 5 a0
- =2 H 2
w 1 w S 1]
£ Typ i AL 8 A
£ 10000 ’/// < 100001 A/ﬂ ‘ — \ é 1.0 o
© o I  — A
o o ¢ 3
= = 22 B s Lt
5000 5000 = 0. 1
: - N & T E -
= = T T ]
[3) (8] | oSt S L
8 8 T 5 <l
: A
500/ 500 = 0 al
02 0.5 1 5 10 15 02 0.5 1 5 10 15 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
80 130
_ //’ \ g \\
Te0 i O N
z 4 5 2,
X,
N%
g0 4 2 A
£ v g N\*
= g 50
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320 g \
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Equivalent circuit

Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SB1648) Application : Audio, Series Regulator and General Purpose
H Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol 2SD2561 Unit Symbol Conditions 2SD2561 Unit
Vceo 150 \Y, IcBo Vee=150V 100max UA 36.4:03 6.0:0:
24.4:02
Vceo 150 v lEBO VEB=5V 100max HA 2-93.2:01 2l ‘
VEBO 5 \Y V(BR)CEO Ic=30mA 150min \ ‘ "t ™~
Ic 17 A hre Vce=4V, Ic=10A 5000minC] ¢ P IOVl 48
- A\ [ |
Is 1 A Vce(sat) Ic=10A, Is=10mA 2.5max \ & b I:‘]
Pc 200(Tc=25°C) w VBE(sat) Ic=10A, I=10mA 3.0max v T r
" < Il [|H
T 150 oc fr VCE=12V, [E=—2A 70typ MHz gz ‘ |
Tstg 55 to +150 € Cos Vce=10V, f=1MHz 120yp pF 8 L0532 06537
ChreRank  O(5000t0 12000), P(6500t020000), Y(15000t0 30000) 545001 545001 3002
m Typical Switching Characteristics (Common Emitter) c
Vce RL Ic VeB1 VeB2 IB1 IB2 ton tstg tf @ Weight : Approx 18.49
(W) Q) A ) ) (mA) (mA) (1s) (1s) (1s) a. Type No.
40 4 10 10 -5 10 10 0.8typ | 40typ | L2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
— Vce=4V
17 T 'L’rl‘im>‘ T 2 3 \ 17 d c; )
> 4.5M ] g
15 A —] ) 15 7l
S AL A | ] > /]
P4 1.0mA :‘é, \ /
. /4 e g - < 771/
T A= 0.8mA > 2 5 /[
g 10 - —— = i § 10
= =] N lc=. — 5
3 yd 0.5mA_| 2 \ E——i 3
5 aps ® N lc= 104 8
8 8 ~L @
5 A ] T 3
= / . E @ T = lc=.5AT— H
3 5 , 16=0.3mA— i o 5
S
3
S
0 } 0 0 /
0 2 4 6 0.2 05 1 5 10 50 100 200 0 1 2 2.6
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vse(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j.a—t Characteristics
- ‘ ‘(VCE:4V) - — (Vce=4V) g .
m e i =
TH
E / — Ty E 222 A N § a
£ 0 . ] N - /m | — \ g o
(‘2 - ‘ 'ng\ €05 "]
5000 < 5000 T il
e N A = -
3 . LH = L
8 8 //30/_, 1 ; P
® P 2
1 1 g /
500 500 = 1
02 0.5 1 5 10 17 02 0.5 1 5 10 17 0 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
80 200
Wl N %150
T60 Y < <
= %
S ° p7
= / z s,
> 2120 %,
2 B 6@
o 40 a B2
= ) - %‘F
& d 2 80
5 dl o
=
g E
& 40
=
Without Heatsink
0 g I t
-0.02 -0.1 -1 -10 0 25 50 75 100 125 150
Emitter Current Ig(A) Ambient Temperature Ta(’C)
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Equivalent circuit

B

E
Silicon NPN Triple Diffused Planar Transistor  (Complement to type 2SB1649) Application : Audio, Series Regulator and General Purpose
® Absolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions FM100(TO3PF)
Symbol 25D2562 Unit Symbol Conditions 25D2562 Unit o
6 b .5:0.2
Vcso 150 v Icso VeB=150V 100max LA e 5o
Vceo 150 \% IeBO Ves=5V 100max HA d e Py ﬂ
VEBO 5 \Y% V(BR)CEO Ic=30mA 150min \ o s &
Ic 15 A hre Vce=4V, Ic=10A 5000min0] § Ng3.3:02
al ]
Is 1 A VCE(sat) Ic=10A, Is=10mA 2.5max \ b @ ! 4}
Pc 85(Tc=25°C) w VEE(sat) Ic=10A, Is=10mA 3.0max v ! o = 3“
Tj 150 °C fr Vce=12V, le=-2A 70typ MHz N M Il 175 08
Tstg -55 to +150 °C Cos Vce=10V, f=1MHz 120typ pF B : 215
[hre Rank  O(5000t012000), P(6500t020000), Y(15000t0 30000) | I st
5.45:0.1 5.45:01 0.65%%F|| |3.35
| Typical Switching Characteristics (Common Emitter) 15 a4 1s
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.5g
() Q) (A) W) V) (mA) (mA) (1s) (1s) (1s) a. Type No.
40 4 10 10 -5 10 -10 0.8typ | 4.0typ | 1.2typ B ¢ & b.lotNo
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
10mA 3 3mA < (Vce=4V)
15 S 3 15
Jhs= [] : /-
YA <t 1.0mA g
/¢ aam==nmmm yATAYI
/| A 0.8mA g \ _ /
< B S <
T 10 /,// ] S T 10
= A s z /]
2 0.5mA_| s £ /
3 L — 2 \ 3 2/l & &/
5 l @ N 5 K3 G §I
& / g ] B D
=5 18=0.3mA—] B4 i = = 5 Of—3fr 8
153 , — w o of| 5 fIe
L & L] o
o N I S S ST Y =) I
S 7
°
3
® 0 A V/
0 E 4 0.2 05 1 5 10 50 100 200 0 1 2 2.2
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
3
(Vce=4V) (Vce=4V) =
| - gan
H L S 2
w — w S ]
b A 2 = g
— el _ \E I o
o o =oc 8
E 5000 S ‘ﬂ‘-:; 5000 J/?—r‘{i g 0.5 = r]
: gu N ¢ I ; T
o o \ ,5‘0“0 il = o
(6} %) g .dé; |
2 o et g A
500 500 Ly
02 0.5 1 5 10 15 02 0.5 1 5 10 15 0'11 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
80 100
A \ g
- A 2 80
N 60 a
é /| s \ %,
£ 4 % o N,
) = b
: ; N
340 y a "%
g 1 s &,
: d 5 40 \%4
"5 o
b /1 £ N,
3201 z \
3 20 N
= N
[ Without Heatsink
0 GRS i
-0.02 -0.05-01 -0.5 -1 -5 -10 00 25 50 75 100 125 150
Emitter Current Ie(A) Ambient Temperature Ta("C)
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Silicon NPN Triple Diffused Planar Transistor ~ (Complement to type 2SB1659) Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings ~ (Ta=25°C) ® Electrical Characteristics (Ta=25°C) External Dimensions FM-25(T0220)
Symbol 2SD2589 Unit Symbol Conditions 25D2589 Unit
Vceo 110 \Y; IcBo Vce=110V 100max LA 10202 g “‘ﬁi" ses
Vceo 110 vV IEBO Ves=5V 100max LA N = =
Vego 5 v V(BR)CEO Ic=30mA 110min v . \ -
Ic 6 A hre Vce=4V, Ic=5A 5000min(d] ol o a[ T J\eszs02
s 1 A Vee(sat) Ic=5A, lB=5mA 2.5max v s ]
| -
Pc 50(Tc=25°C) W VBE(sat) Ic=5A, IB=5mA 3.0max \ ‘
Tj 150 °C fr Vce=12V, le=-0.5A 60typ MHz £
Tstg -55 to +150 °C Cos Vce=10V, f=1MHz 55typ pF =
Chre Rank  O(5000t012000), P(6500t0 20000), Y(15000to30000) L
m Typical Switching Characteristics (Common Emitter) -
Vce RL Ic Vee1 Ves2 IB1 Is2 ton tstg tf Ea Weight : Approx 2.6g
(V) Q) (A) V) ) (mA) (mA) (us) (1s) (1s) ! a. Type No.
30 6 5 10 -5 5 -5 0.8typ | 6.2typ | 1.1typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
6 '\'g G (VCE=4V)
AR = ann [ ] 2 ° 7
5 S |_+—T g
I8 g y/ill
0.3mA >
= —T 1 | >
< T s —~
T 4 7 — s 2 % A / /
Somn] S I E i
S =T | 5 b c=5A 3 EA
S o s Of—2f
s 2 g 1 \ 3 2 & § »E’E/
8 £ N 3 S8l 8
| 15=0.1mA 5 g | é’l
f Vi
0 s, o ARV
0 2 4 6 0.1 05 1 5 10 50 100 0 1 2 2.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(VCE=4V) (VCE=4v) £
I 40000 ‘ 5 5
™y } B Ny §
PT T 1 = L
B A T 1Y & 10000 & C o Cg A
< = s =t 5 o
‘© 5000 T ,L(:;C = a
o © A te, A & | T
E E " L1 ’/’3’Q s ///
@ H 2 i
E Bt E 1000 = E 1
O 1000 500 =
R m a 8
2057
0 100 Fo.4
0.02 0.1 05 1 56 0.02 0.1 05 1 56 1 10 100 1000 2000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(VCE=12V)
. il >
Typ
\\ <
= @ // \ %' 40
T V < 4,
2 V] S %
E ). g %,
E 3 30 ”/,'@
$ 40 a %
g ] %"“f,‘)
i 3 20 *.
«6 o
g £
3 20 3
% 10
=
Without Heatsink
0 I I
—0.02 -0.1 -1 -6 % 25 50 75 100 125 150
Emitter Current Ie(A) Ambient Temperature Ta(°C)
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Equivalent circuit

1 3
Silicon PNP Epitaxial Planar Transistor with Shottky Barrier Diode Application : Chopper Regulator
m Absolute maximum ratings ~ (Ta=25°C) H Electrical Characteristics (Ta=25°C)  External Dimensions PS Pack
Symbol SAHO02 Unit Symbol Conditions SAHO2 Unit ,
VcBo -30 \% Icso Vee=-30V ~10max LA @ 3 Y
Vceo -30 Vv IEBO Ve=-10V —10max HA E 14 BA\B 1 §
VEBO -10 \% V(BR)CEO lc=—10mA -30min \% I Lasoz
Ic -3 A he1 Vee=-2V, lc=—1A 100min gl e 6 m
Is -05 A hre2 Vee=-2V, Ic=-0.5A 150min °
Pe 800(Ta=25°C) mw VcE(sat) lc=-0.5A, IB=-20mA -0.3max \ 8.0:05
. 6.3:0:
Tj 125 °Cc fr Vee=-12V, [e=0.3A 100typ MHz =
Tstg -40 to +125 °C Cos Vee=-10V, f=1MHz 45typ pF Q_J | ﬁﬁ‘
S : b
VR IR=100pA 30 min v 10w ‘ 0-0.1 !
Ve IF=0.5A 0.55 max v 30:02 Weight : Approx 0.23g
9.8:03 a. Type No.
trr IF=+100mA 15 typ ns b. Lot No.
Ic—Vce Characteristics (Typical) Diode Ir—Vr Characteristics lc—Vee Temperature Characteristics (Typical)
_3,_—100mA —20mA 3 = (Vee=-2V)
I —] A /4
’ _15mA —= / /
[ /|l
— A _10mA & 2
SN /4 =71 | £, N ]
= omad  E / A
: - / I}
3 — | —5mA | < /A 5 /
§ — | g 7 / E /Q
L le=—3mA g 1 g - 5
E / // ¥
2
O
s Lofof 0
o
%0 S — R S = % 0.5 1.0 % “10 15
Collector-Emitter Voltage Vce(V) Forward Voltage Vr(V) Base-Emittor Voltage Vee(V)
tonetstgeti—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) Bj-a—t Characteristics
(Vee=—2v) 3
1.0 1000 T T 5300
= Vce =12V | [ =
4 —Is1=152=30mA \ ] & 100
=08 ‘ i Lt 125°C g A
g tstg ‘=500 B §
G — ! I . ~ ]
5o \\ _— L uyl 8 2L RS 2 //
~. - ~30° ™~ ™ "4
2 AN 7 5 =200 T 310
= pal B ™~ ™ £
b : > s N ¢ [
8 ~ N ) N 1S
S 02 — =l o \ g
= —T | \ 2
@ s
0 100 =03
-0.1 -0.5 -1 -3 -0.01 -0.05 -0.1 -0.5 =i -3 0.001 0.01 0.1 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Vce(sat)-Is Temperature Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
Sas (Ic==0.5A) s 10
% 100ps
> -30°C \ & 5
E’ 25°C 2 g
S 10 < \Zs. s
o 5 N, =
S 125°C o ~ s
© s -0.5 @
% 5 AN 8 0.5
%) 8 )
E : :
'E -0.5 ] Z
=
s 4 © 01— g
- — x
8 \ — Without HeatsinkJ &
% N _0.05— Natural Cooling = GI?:SS :%gx))(/ ?szmﬂr:‘?te
© Natural Cooling
0 ~0.03 [ [T .
-1 -5 -10 -50 -100 -300 -3 =5 -10 =50 0 25 50 75 100 125
Base Current Is(mA) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)

162



Equivalent
circuit

2
(4kQ)

(100Q)

Silicon PNP Epitaxial Planar Transistor with Fast-Recovery Rectifier Diode Application : Voltage change switch for motor
® Absolute maximum ratings ~ (Ta=25°C) ™ Electrical Characteristics (Ta=25°C)  External Dimensions PS Pack
Symbol SAH03 Unit Symbol Conditions SAHO03 Unit
Vceo ~60 v Iceo Vca=-60V —10max LA .3 ‘ 2 =Y
VCEo -60 v IEBo Vep=—6V ~3max mA o B ‘ H I I']
Veso -6 v V(BRICEO lc=—10mA -60min v e ) 1t
o] ag i 1.4:02
Ic -12 A hee Vee=-4V, lc=-1A 2000t0 12000 I 6. s ||
I8 -0.1 A VCE(sat) Ic=-1A, Ig=-2mA ~1.4max v el e |_A0m_|
Pc 1.0(Ta=25°C) W fr Vee=-12V, Ie=0.1A 100typ MHz 8.0:05
Tj 150 °C Cos Ves=-10V, f=1MHz 30yp pF 6302
Tstg —40to+150 °C 9 !
VR IR=100pA 100 min c'J K LS
VF 1F;=0.5A 1.5 max i 0~0.1
1.0+03 .
trr IF=+100mA 100 typ ns 3002 Weight : Approx 0.23g
9.8:03 a. Type No.
b. Lot No.
lc—Vce Cglgir;icteristics (Typical) Diode Ir—Vr Characteristics lc—Vse Temperature Characteristics (Typica
=5.0m
~10.0mAS] —2.0mA _; pra (Vce=-4V)
—2.4 ‘ 1.2 —2.4
I/ // _1.0mA 1 /C;{/
S=ulln™ 777
-2 7 —; 0.5 yAW/A -2
/ //’ ~ / Y/ =
= smA < / 5
< /1 = X S /
e —— Toamn E / z
g s m NN [
o 4 ___—_.-in—; T 01 y S— i S
. L © 7 i 5
g1 g /] 8 -
g / 20.05 Il Il 8
3 18=-0.3MA
1]
O o
/ YN
%% T -2 -3 -2 5 <6 0.015 1 16 % -3
Collector-Emitter Voltage Vce(V) Forward Voltage Ve(V) Base-Emittor Voltage Vee(V)
tonetstgeti—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=-4v) 3
2 10000 G300
— Vce =30V =
2 ! —ls1=l82=2mA 5000 H Lot
< 1 S‘g £ = 8 1
& c 1 o g
- ~ 5 5 AT & A
< L > ©1000 Yl ] N g L~
5 0.5 ] N = =, T 10
g ton - N g 500 ~ ?&S’C g
z S 2o i e
s 8 A 5,
s 100 2
(7] G
0.1 50 )
202 ~05 =il 2.4 -0.02  -0.05 -0.1 05 -1 2.4 0001 001 01 1 10 100 1000
Collector Current Ic(A) Collector Current Ic(A) Time t(ms)
Vce(sat)-Is Temperature Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(1c=-0.5A)
S “*rizsc - - "
z \ \ 2
@ e
s . \2 5
[ 25°C © [ <
o 1 3@ a
£ -30°C 2 \ c
S -2 < AN 2 1.0
= | 2 T 3
8 | 5 -0.5 \ @
: | 5 3
] | 0 3
2 S g g
g 4 \ ] % o5
E = 8 Without Heatsink[] g
"u‘._ Natural Cooling E
S -0.1 3
o = Glass epoxy substrate
2 (95 x 69 x 1.2mm)
8 Natural Cooling
0 -0.05 @
-0.1 -0.5 -1 -5 -1 -5 -10 -50 -100 ) 25 50 75 100 125 150

Base Current Is(mA)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°’C)

163



2SAT744t0745 2SA1694t01695 25C1829 25D219t0221 25C3179,3851,3851A
2SAT746t0747 2SA1695 25C1830 25D2082,2083 25D219Ft0221F 25C3179,3851,3851A
2SAT764t0765 2SA1725t01726 25C1831 - 28D222t0224 25C3179,3851,3851A
2SA807t0808 2SA1693t01694 25C1832 - 25D236t0238 25C3179,3851,3851A
2SA878 - 25C1888t01889 25C3852,3852A 25D241to244 25C3179,3851,3851A
2SA892 2SB1351 2SC2022 2SC2023 25D256t0259 25C3179,3851,3851A
2SA907t0909 2SA1215t01216,1295 25C2147 - 25D419to421 25D1769,1785
2SA971 - 25C2198 25C4024 2SD556t0557 25C4468
2SA980t0982 2SA1694 25C2199 25C4131 25D593t0594 25C4020
2SA1067 - 25C2256 - 2SD605 -
2SA1068 - 25C2260t02262 25C4467 25D606 -
2SA1102 2SA1693 25C2302 25C3832 2SD614t0615 25D1769,1785
2SA1103 2SA1694 25C2303 25C3833 2SD617 25D2082
2SA1104 2SA1694 25C2304 25C3833 28D721 25D2081
2SA1105 2SA1695 25C2305 - 28D722 25D2081
2SA1106 2SA1695 25C2306 25C4140 25D807 28C3679
2SA1116 2SA1493 25C2307 25C3833 2SD810 25C4024
2SA1117 2SA1494 25C2317 2SD2016 2SD971 -
2SA1135 2SA1693 25C2354 25C2023 28D972 2SD1796
2SA1169 2SA1493 25C2364 - 25D1031 25D1769,1785
2SA1170 2SA1494 25C2365 25C3831 28D1170 28D2045
2SA1187 - 25C2491 25C4024 25D1532 28D2015
2SA1205 2SA1746 25C2492 - 28D2231 25D2493
2SA1355 2SA1262,1488 25C2493 - 28D2437 25D2494

25B622 - 25C2577 25C4466

2SB711t0712 25B1259,1351 25C2578 25C4467

2SB1005 25B1257 25C2579 25C4467

2SB1476 25B1624 25C2580 25C4468

2SB1586 25B1625 25C2581 25C4468

25C1107 25C3179,3851 25C2607 25C3857

25C1108 2SC3851A 25C2608 25C3858 _
25C1109 25C3179,3851 25C2665 25C4466 2SAT6810769 25A1262,1438,1438A
25C1110 2SC3851A 25C2723 25C4140 2SATTONTTL 2SA1725,1726
25C1111t01112 25C4467t04468 25C2761 - 2SAG5710958 2SA1667,1668
25C1113 25C4511t04512 25C2773 25C3857 25A1489 2SA1603
25C1114 - 25C2774 25C3858 25A1490 25A1604
25C1115t01116 25C4468 25C2809 - 25A1491 2SA1605
25C1402t01403 25C4467t04468 2SC2810A 25C4820 25A1643 2SA1725
25C1436 - 25C2825 25D2045 2SA1670 2SA1907
25C1437 - 25C2838 - 25A1671 25A1908
25C1440t01441 - 25C2900 - 2SAL672 25A1909
25C1442t01443 - 25C3409 25C3679 25C1826t01827 25C3179,3851,3851A
25C1444t01445 25C4511t04512 25C3520 25C4140 25C1983t01984 25C3852,3852A
25C1454 - 25C3706 - 25C1985t01986 25C4511,4512
25C1477 - 25C3909 25C3680 25C2167102168 25C4381,4382
25C1504 25C2023 25C4023 25C5124 25C2315t02316 25CA558
25C1577t01578 25C3833,3831 25C4199,4199A 25C5124 25C2810 25C3890
25C1579t01580 25C4706 25C4302 25C4301 25C3300 25C4131
25C1584t01585 25C2921-2922,3264 25C4303,4303A 25C5002 9503853 25CA466
25C1618t01619 25C4466-4467 25C4494 25C4495 2503854 2SCA467
25C1629 25D2045 25C4756 25C5002 25C3855 25C4468
25C1664 25C4558 2SD15t018 25C4468 2504385 25C5099
25C1768 - 25D80to84 25C4466,4467 25C4386 25C5100
25C1777 - 25D90t094 25C3179,3851,3851A 25C4387 25C5101
25C1783 - 25D163t0166 25C4468 25C4503 2502083
25C1786 - 25D201t0203 2SCA4466t04467 25CA558 2502495
25C1828 25C3832,3830 2SD211t0214 25C4468 25C4820 25CA518
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