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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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Transistor Selection Guide
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Transistor Selection Guide

m Transistors for Switch Mode Power Supplies (for AC80—-130V input)
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Transistor Selection Guide
Transistors for Audio Amplifiers

m Single Transistors
e Single Emitter

Part No. Pc(W) VCEO(V) IC(A) hre(min) | fT(MHz) 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)

Part No. Pc(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
15
2SA1294/2SC3263 130 230 35
2SA1215/2SC2921 150 160 50
2SA1216/25C2922 200 180 40 MT-200 (2-screw mount)
17
2SA1295/2SC3264 200 230 35

e Transistors with built in temperature compensation diodes for audio amplifier

Part No. Pc(W) VCEO(V) IC(A) hrFe(min) Emitter Resistor(Q)
SAPO9P/SAPOIN 80 150 10 5000 0.22
SAP10P/SAP10N 100 150 12 5000 0.22
SAP16P/SAP16N 150 160 15 5000 0.22
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m Darlington Transistors

Part No. Pc(W) Vceo(V) Ic(A) hFE(min) fT(MHz) Package
2551686 30 109 FM20 (TO220F
2SD2642 60 (T0220F)
25B1659 50 109 MT-25 (T0220
2SD2589 110 5 60 25 (10220
25B1685 60 109 MT-100 (TO3P
2SD2641 60 100 (TO3P)
2SB1687 60 100
2SD2643 60
2SB1587 65 FM100 (TO3PF)
75 8
2SD2438 80
2SB1559 65
80 150 10 MT-100 (TO3P)
2SD2389 000 80
2SB1588 80 > 50
25D2439 15 55 FM100 (TO3PF)
2SB1649 85 200 45
2SD2562 70
2SB1560 50
100 10
2SD2390 55
Tl 150 e MT-100 (TO3P)
130 15
2SD2560 70
2SB1570 50
150 12
2SD2401 55
>SB1648 150 45 MT-200 (2-screw mount)
200 17
2SD2561 70
m Temperature compensation Transistors and Driver Transistors
Part No. Pc(W) Vceo(V) IC(A) hrFeE(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




Reliability

1. Definition of Reliability [

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 I
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 ) (Wear-out
Failure) Chance Failure Failure )

Time (t)

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 s
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

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

FR= I{l—x 100 (%/1,000 hours)IIIIIIIIIIIIIITIIIIIIITR)

In situations where the cumulative failure rate is small, failure is ex-
pressed in units of one Fit, 107 (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

(hours) [T TTTTIIII3)

_ 1
L= EFR

4. Applications Considered on Reliability I

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.

c) When using the trasistor %
under pulse operation or \%;,\“%%
. . \ \\% Max.Allowable
inductive load, the Safe Nos  Current
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

6nL=A+—4%. A )

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

5. Reliability Test I

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 INI——"

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.
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Table 1: Test Methods and Conditions

and characteristic changes caused by shock during handling.

Test Details of the Testing Method LTPD(%)

Continuous Operations Test Collector d|SS|pat|on_W|th maximum junCt‘IOH- _temperature is applied c_ontlnuogs_ly at *5/1000hrs
room temperature to judge lifespan and reliability under transistor operating conditions.

Intermittent Operation Test Power equal to _that ’usgd in the Cont|r_1uo_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

UReliability Standard : 60%

Figure 3

Quality Assurance System

‘ Material Purchasing

]
‘ Incoming Inspection ‘<—{ Physical and Chemical Inspection
]
‘ Production Process ‘47 Quality Control
T Production Process Control
‘ Specialized Tests for all units ‘
7 ¥
Marking Periodical Quality Assurance Test
Packing 1. Operational Life (continuous) Test
T . Operational Life (intermittent) Test
‘ . - ‘ . High Temperature Storage Test
Shipping Inspection . Low Temperature Storage Test
1 . Moisture Resistance Test
‘ Shipment

. Heat Shock Test
. Soldering Heat Test
. Vibaration Test

2
3]
4
5]
‘ 6. Heat Cycle Test
7
8
9
0. Drop Test

[
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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) 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.
b) 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
c) 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
e G-746 (Shin-Etsu Chemical)
* YG6260 (GE Toshiba Silicone)
* SC102 (Dow Corning Toray Silicone)
d) 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 t0 0.686 N - m (5 to 7kgf -cm)
MT100 (TO-3P) 0.686 t0 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 ( two-point mount) 0.686 to 0.822 N -m (7 to 9kgf - cm)
2GR ( one-point mount) 0.686 to 0.822 N -m (7 to 9kgf - cm)

e) 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.
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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.

100

50

Collector Current Ic (A)

Derating coefficient DF (%)

Collector Current

y

L | L S
0 50 100 150 200 250 300

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.
0 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

53.2°51 2-93.28*
93.75*

Pi=)
= 2ot
ﬁ _|NiE & g & O
4 S ‘
N

5.0:0.1 ‘ 2.5:02

T
1

|

12.0:0.1]
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24.0:0.1
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|
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Switching Characteristics

m Typical Switching Characteristics (Common Emitter)

Vcc

V)

RL
Q)

VB2
V)

Ic

(A)

tf
(Ks)

tr
(Bs)

IB2
(A)

IB1

(A)

VBB2

(V)

VBB1

(V)

tstg
(Us)

B Switching Characteristics Test Circuit/Measurement Wave Forms

PNP +Veo2 0
0 Ic — Base =
20ps § R2 Vee current 97 E. 0
o ey |0
0 us 0.1lc V T—_UJ-
; Ry 0.9Ic
ton tstg tf
—VBB1 0
GNDo AMN—o00
NPN +Voon
0 Base £
S0us current 9 _E 0
lecir o0 0
0.1lc i’l
. /
20ps ton tstg tf
—VeB2
GND o
Symbols
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
IB Base Current DC current passing through Base electrode
Fe 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@Rr)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.

10




DC Current Gain hre

LAPT 28A1186

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC2837)

Application : Audio and General Purpose

W Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit e
15.6:04 o & 1.8:0:
VcBo -150 v IcBo VeB=-150V -100max | pA 3 \ %6 \ 48 ‘ |_20:01
= — I
Vceo -150 Vv lEBO VEB=-5V 100max HA T J <= \\_ |
VEBO -5 \Y V(BR)CEO lc=-25mA —150min \% ;{ o u\\
Ic -10 A hre VeE=-4V, lc=-3A 50minC] 2 Z N\e32:01
I8 -2 A VcE(sat) lc=-5A, Is=-0.5A —2.0max \Y, ) )
T
Pc 100(Ta=25°C) W fr Vce=-12V, le=1A 60typ MHz o ‘ i M 2
Tj 150 °C Cos Vee=-80V, f=1MHz 110typ pF 5 § k |Hl B
p— & I
Tsig =55 t0 +150 € [hre Rank O(50t0100), P(70t0140), Y(90t0180) ‘ N | Losas | Lo.cs152
. . . L. . 5.45+01_ l | _5.45%01 1.4
B Typical Switching Characteristics (Common Emitter) B ¢ ¢
Vce RL Ic VB2 IB1 IB2 ton tstg tf m Weight : Approx 6.0g
V) Q) (A) (V) (mA) (mA) (1s) (1s) (us) a. Part No.
-60 12 -5 5 -500 500 0.25typ 0.8typ 0.2typ b. Lot No.

Ic—Vce Characteristics (Typical)

Vce(sat)—Is Characteristics (Typical)

lc—Vee Temperature Characteristics (Typical)
(Vce=-4V)
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] : ST ¢
100 Typ 100 IR 2 LA
ot 111 &
5 -30°C E nl
50 3 N 0.5 =
o 50 = H
TN a § A1
2
©
20 30 "0.2/
-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
g
A N \ g
6o A e E %
I = c 5
: (TN % N\ £ %
£ <1 Z -5 & 2 /”g
g AT TN 3 Qo a A
) AT N 5 a s
3 40 /' o 5 50 %, -
o /1 5 N 2 2%
w / 5 o
= I} o
S V, 1 £
5 W o TTH N\ g
© 20 — \ £
// i | without Heatsink \ =
/4/ —0.5—1 nNatural Cooling AN =
‘ ‘ ‘ ‘ ‘ ‘ Without Heatsink
0 -0.2 8.8 \ 1
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)
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DC Current Gain hre

LAPT ZSA1215

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC2921) Application : Audio and General Purpose
m Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceo -160 Y Iceo Ves=-160V ~100max LA 36.4:02 602
Veeo 160 v leso Ves=-5V -100max | pA porzer | [T, | 2
VEBO -5 \Y% V(BR)CEO lc=-25mA —160min V T t ‘ ||
Ic -15 A hre Vce=-4V, lc=-5A 50min[] ;g' bl & 1 =l
I8 -4 A VcE(sat) lc=-5A, I8=-0.5A ~2.0max v s b E‘]
Be 150(Tc=25°C) W fr Vce=-12V, [E=2A 50typ MHz T r
Tj 150 °C Cos Vee=-10V, f=1MHz 400typ pF g & ; ‘ h‘d 2
o S 3
Tstg -55 to +150 °C Chre Rank O(50t0100), P(70t0 140), Y(901t0 180) ‘“‘ N I soss: < 008t
m Typical Switching Characteristics (Common Emitter) R R 2.0:8%

C .
Vce R Ic VB2 IB1 IB2 ton tstg tf . Weight : Approx 18.4g
V) @ ) M | A | ma | ) w) | W E=d=— aratno
-60 12 -5 5 -500 500 0.25typ | 0.85typ 0.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
(Vce=-4V)
-16 ~ -3 -15
‘ @V ‘ ol ‘\“P \‘*\P ‘ ; //
7 /// N é \ /¢
_200M ° —~
-12 <
~ / — g k]
z //// | _isomA g -2 \ = -10 /
S — ] > H / /
= | _— c =
§ s [V// - _100mA % § /l/
S\ o :
8 / » \ o
o > 1 o _5
2 / ‘S‘DmA = \ N | 1c=—104 ©
o -4 £ T~
u
/1 Ie=—20mA E N —5A
3
S
0
0 -1 -2 -3 -4 DD -0.2 -0.4 -0.6 -0.8 -1.0 OO -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
(Vee=—4V) (Vee=—4v) 3=
200 200 T ¢’
T | 129 & =g
. il ™ g -
L = 5100 25°C ko o
N - — Wi N $os =
50 &g s _30°C \ s —]
N = ~. “ £ A
3 —T1 N \ 2
o 50 N =
o H]
3
s
10 30 Fo.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)
80 -40 160
< g
= — °, Z
£ 60 y PN _10 - < <120
s p < N \ S .
£ A <2 3 S 3 2,
g (] h g~ a \%o,.
® A 2 2 N%
> 40 5 o 80 %,
g // 1N © 3 o
I A T T g N g )
= 7T A 5 g
3 A1 2
5 y ] S — N\ £
020 V.8 o — "\ £ 40
A — Without Heatsink \\ = \
A0 -0.5—1  Natural Cooling AV g \
Without Heatsink
Ll -0.2 ‘ ‘ ‘ ‘ ‘ H s ‘ i
0.02 0.1 1 10 -2 -10 -100 -200 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)



LAPT 28A1216

Silicon PNP Epitaxial Planar Transistor (Complement to type 25C2922)

Application : Audio and General Purpose

B Absolute maximum ratings (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol Ratings Unit Symbol Conditions Ratings Unit
103 6.0
Vcso -180 v Vo Vce=-180V ~100max | A Zij -
Vceo -180 \Y% IeBO Ve=-5V —100max HA 2-93.2:01 - ls_| 24 ‘
VEBO -5 \Y V(BR)CEO lc=-25mA —180min \Y N ]
Ic -17 A hre Vce=—4V, lc=-8A 30min] 5 hall 1. — _H-
e -5 A Vee(sat) Ic=-8A, 15=-0.8A —2.0max | V R b [P
Pc 200(Tc=25°C) W fr Vce=-12V, [E=2A 40typ MHz T [
- <l i | ‘ 2
Tj 150 °C Cos Vce=-10V, f=1MHz 500typ pF & & | | s ‘
L g < 82
Tstg 55 t0 +150 °C Chre Rank  O(301060), Y(5010100), P(70t0 140), G(90t0 180) | 1 losss e
. o o . 5.45:01 | 5.45:01 3.0%7
B Typical Switching Characteristics (Common Emitter) é
Vee R Ic Va2 IB1 IB2 ton tstg tf @ Weight : Approx 18.4g
() (Q) (A) () (A) (A) (1s) (1s) (1s) a. Part No.
-40 4 -10 5 -1 1 0.3typ 0.7typ 0.2typ b. Lot No.

DC Current Gain hre

3

iy

Collector Current Ic(A)

00

00

50

10

Cut-off Frequency fr(MHz)

lc—Vce Characteristics (Typical)

Vce(sat)—le Characteristics (Typical)

Ic—Vse Temperature Characteristics (Typical)

(Vce=-4V)
17 -~ -3 -17
3, /\,;ZQQV 0@%‘ AQONW 2 [
15— 7 ‘oQ ;\0 - ‘ — g —15 /
y, _300mA o
17/ 7 > -
1/ 7 2 2
// —200mA | 3 -2 o
1o '/ — > <
T c e
4 —150mA S 510
b= 6]
// —] \ g <
'/ f 2 2
~100mA_] = S
/. — 1 I 5 _1 H
-5 l k=] © 5
_50mA | E
} s N[ lc=-10A
18=—20mA | S \ —a
! 3
o \ © 0
0 -1 -2 -3 —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—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=-4V) (Vee=—4v) &
il -
——TTTT1 T 100 ! 25 } 1C: ey
N s 25°c] g g
Typ s H — 50°C = % os a
= == = 50 .
= c [EEEEE N 14 [
N ¢ = \ B ——
N ¢ £ A1
e 5
@
8
10 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—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vee=-12V)
60 -50 I 200
|
—{ =
<,
A N \ % 2 160
$ 3] lp
o = -10 On i %5
40 e < N S 2
™ 2 = %
s -5 2120 %
g s X
T TN 5 a %
/ 3 ° .
2N s g 80 ‘
20— A AN H a
7 1 s e
/ I S \ E
L © X £
/| LA / — \ =
A AU _0.5—] Without Heatsink \ % 40
LA ““1_] Natural Cooling =
="
‘ ‘ ‘ ‘ ‘ H 5 Without Heat‘sink \
0 -0.2 ° f ;
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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DC Current Gain hre

2S5A1262

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC3179)

Application : Audio and General Purpose

W Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-25(T0220)
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceo -60 v Ilceo Vce=—60V _100max | WA oo g
Vceo 60 v leso Ves=-6V ~100max | pA \6%: %?,
VEBO -6 \% V(BR)CEO lc=—25mA —60min Vv 5 Ll
Ic 4 A hre VeE=—4V, lo=—1A 40min g 2| [a T \sarse:
s -1 A VcE(sat) lc=—2A, I8=—0.2A —0.6max v ®
Pc 30(Tc=25°C) w fr VCcE=-12V, [e=0.2A 15typ MHz I
Tj 150 °c Coe Ves=-10V, f=1MHz 90typ PF £ ‘
Tstg -55 to +150 “C . ‘
B Typical Switching Characteristics (Common Emitter) ! 14
Vce RL Ic VBB1 VeB2 IB1 IB2 ton tstg tf E Weight : Approx 2.6g
(V) Q) (A) () V) (mA) (mA) (1s) (1s) (1s) d a. Part No.
-20 10 -2 -10 5 -200 200 0.25typ | 0.75typ | 0.25typ ‘ b. Lot No.

Ic—Vce Characteristics (Typical)

Vce(sat)—Is Characteristics (Typical)

lc—Vee Temperature Characteristics (Typical)

4 S.1s 4 (Vee=-4V)
[ &v\ ‘/eo‘m‘\ ’L_..}—— ? .
£ — —50mA i \ /,
/| AT ‘ i i \ /
3 P L1 —40mA g \ g s //
2 — L 5 \[ LI £
° -30mA >-1.0 =
= — s \ g
2 s \ \ H
3-2 /4 —20mA] 2 \ \ 5 -2
s K \\ \ 5 <
o Q = Q.
o 4 = ] &
5 / —10mA] £05 \ 3 K/
© / — w _ O
- N 1 &
/ N e N g
I5=—5MA 3 AN oA
( g T~~~ [-1A /
4
% -1 -2 -3 -4 -5 -6 0—0.1 -0.5 0.1 -0.5 -1 00 -0.5 -1.0 -1.5
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
(Vee=-4V) (Vee=—av) 3
500 200 T O 5
| 1 T - % /
Y — 125°C N z
i | \ o A
=100 ——1T1 25°C s \C 5 i
\ = = o)
il e || S — T20°C . g //
100 =1 N s - Py
2 N £ ]
50 - = A = L]
— o g A
o g
3 1
§ [/
20 20 Fo.7
~0.01 0.1 ~05 -1 4 -0.02 ~0.1 -1 —a 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 . N -
—T TN ANAN 1
\\ _5 AN <, _ \
50 7 \Q? N\E B
~ o g
I 0, o %
2 40 < 20| ) S 20 A\J
£ Typ 3 Q = &
5 L = N £ %
$ v I ¢ N 2 4,
y °
S 30 5 -1 - a N\
o /| \ O - DA
I} 1 \ o s
® A = AN 3 ks
w /] ° — N o
“»é 20 $ —0.5 —— Without Heatsink AN [T
L 1/ 3 —— Natural Cooling £ \
] 5
o /i © E
2951 =
10 2
[ without Heatsink \
o -0.1 I e
0.005 001 005 0.1 05 1 3 -2 -5 -10 -50 100 0 25 50 75 100 125 150

Emitter Current Ig(A)

14

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)



LAPT 28A1294

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC3263) Application : Audio and General Purpose
m Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit s
° 15.6:04 o & 1,820
Vceo -230 v Iceo Vee=-230V ~100max LA SIEEr 2001
VcEo -230 v leBo Vep=-5V ~100max LA <\
T/ 2\l L
VEBO -5 \Y% V(BR)CEO lc=-25mA —230min \Y% - \
Ic -15 A hre Vce=-4V, Ic=-5A 50min(] E z‘:‘:' [~g3.2001
I8 -4 A Vce(sat) Ic=-5A, I8=—0.5A -2.0max % ‘ ‘
T
Pc 130(Tc=25°C) w fr Vee=—12V, [e=2A 3Byp | MHz i é,f\ ‘ W ,
Tj 150 °C Cos Vee=-10V, f=1MHz 500typ pF 5 s D
— ] | l
Tstg -55 to +150 °C Chre Rank O(50t0100), Y(70t0140) i N *‘ 1052 | L0.65°87
m Typical Switching Characteristics (Common Emitter) Bt £ s 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
V) () (A) V) V) (mA) (mA) (1s) (us) (us) a. Part 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)
-15 S 3 15 (Vce=-4V)
79‘* Tt A ] 3 |
717 ‘@“‘“P >E \ / /
// o . L/
omb g < /
L~ L\ = e~
= e s g //
g / g 5 /
G /’ / _100mA-| g { g S
El s o SIH R
) e .
3 /) —50mA g Ic=-10A Sl
/4 —— | : ~N SIS
! S ofof 1
18=—20mA | e _BA ~fol &
’ AN 7
A
% -1 -2 -3 -4 oo -0.5 -1.0 -1.5 -2.0 % -1 -2 -2.5
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=—4V) (Vce=-4V) E
200 200 T T o 3
|| 125°C 5
w TN w ~ 5
£100 Typ A £100 25°cl— 8 LA
c c g 1
F = 3 N z 1
o \ o - S| &
= 50 — \| 50 -30°C o L
g = g gos —
5 ™ \ 5 g al
S S NER==ii
8 8 5 -~
g
s
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—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=-12V)
60 -40 T 130
;]
0,
” N\
—~ $ —~
- 1 -10 N %100 N
: 2 & : \%
40 - g \%,
s = N 2 ()
: Y 3 \ 5 %,
2 A - 1 —\ o K3
b U s N\ 2 so0
20 805 ) e \
< v - \ g N
o Without Heatsink £
//:/ ] Natural Cooling \ E
P2gl =
/4/ -0.1 i i i i i i i 3 57W|thoul Heatsink \
- HH i i I i
902 0.1 1 10 0053 ~10 ~100 300 % 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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LAPT ZSA1295

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC3264)

Application : Audio and General

W Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceo -230 \% Icso Vee=-230V —~100max LA 36.4:03 6.0:0¢
Vceo -230 Y leBO VEB=-5V _100max LA 232008 24.4:02 \ 21
VEBO -5 Y, V(BR)CEO Ilc=—25mA —230min \Y i
Ic -17 A hre Vce=-4V, Ic=-5A 50min0] 5 b a1 SN el
Is -5 A VCcE(sat) lc=-5A, I8=-0.5A —2.0max \% | b E‘]
Pc 200(Tc=25°C) W fr Vee=-12V, [E=2A 35yp | MHz T -
- 2
Tj 150 °C Cos Vee=-10V, f=1MHz 500typ pF g ‘J I~ |
Tstg 55 to +150 € [hre Rank  O(5010100), Y(70t0140) 8 ’ | * L0597 ‘ pesdi
. . . - . 5.45:01 i 5.45:01 3.0%87
B Typical Switching Characteristics (Common Emitter) : é L
Vce RL Ic VeB1 VeB2 IB1 IB2 ton tstg tf ‘ Weight : Approx 18.4g
V) (©) * () () (mA) (mA) (1s) (1s) (1s) a. Part 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)
-17 - RS T T z-3 -17 7
o 19/4—/»,4—% H
-15 7} ~ > 8 \ -15 / Vi
/ - 1/
1/ 0% g _ /4
_ /4 s < Y/
< — AT ° E} 74
T I _3000 > 2 = //
- c
§-10 4 300mA| 2 £ 10 /4
g 20— g H //
3 /4 | 2 5 /
o © o
5 /4 LAl @ \ g &/l =
2 17 —~100mA 3 \ o o &
o I/ — ‘ s 4 S ) @
S st/ E Ic=-10A 5 § o
SN /4 ‘ 4 I
-50mA | K N 19 ¢
| /4 — l 2 b L HE
y/ 18=—20mA | % ] _5A ~ {V rlg:
V— = /
o | 0 A/
0 -1 -2 -3 -4 0 -0.5 -1.0 -1.5 -2.0 0 ~0.8 -1.6 —2.4 -3.2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vse(V)
hee—Ilc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j.a—t Characteristics
Vce=—4V (Vce=—-4V E
200 (vee ) 200 ) ) o 2
125°C %
w ‘\\ w N | D
£100 Typ £100 25°C g 1
<
.E \ E } g Tl
o
= 50 \ ~ 50 _30°Cc+T & 0.5
5 ——— \l 5 3 ==
£ NN & £ ]
3 3 2 P
0 0 \\ = 1
a) a k]
10 10 S o1
-0.02 -0.1 05 -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)
60 -40 I 200
I
2o,
—~ Qs -
N _10 o0 2160
- g 4
T ~ -5 - 2
240 < 5 P
E o s N E 2,
- TN Z NN 2120 %%
2 o N @ 04
3 = 2 o
g by s \\ 5
o - \ o i
- q S 0.5 . Z 80
= /1 o
© 20 ) \ %
Z 4 = \ £
8 o —— Without Heatsink E
/: Natural Cooling = 40
P2 -0 s
/4/
5 Without Heatsink
0 -0.05 ° t f
0.02 0.1 1 10 -3 -10 ~100 -300 0 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)



LAPT 28A1303

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC3284)

Application : Audio and General Purpose

B Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit 156 s
o 6:04 o 3 18
Vceo -150 \Y Iceo Ves=-150V —100max LA o ‘ =26y ‘ R | 2.0:01
VcEo -150 v leBo Ves=-5V ~100max | pA J‘\&‘\ \ [T |
VEBO -5 \Y V(BR)CEO lc=-25mA —150min Vv 2 O_W \K\‘-
Ic _14 A hee Vce=—4V, Ic=-5A 50min A [Nos2i
I8 -3 A VcEe(sat) lc=-5A, IB=-0.5A —2.0max Vv | |
!
Pc 125(Tc=25°C) W fr Vee=-12V, [e=2A 50typ MHz d ‘ H 2
T 150 oc Cos VcB=—10V, f=1MHz 400typ pF 5 s - %‘ 3
Tstg -55 to +150 °C Chre Rank O(50t0100), P(70t0 140), Y(90t0 180) ‘ N *w 1059 [} 10658
. . . L . 5.45:01_ ! l : 5.45:01 14
B Typical Switching Characteristics (Common Emitter) B C E
Vee RL Ic VBB1 VBB2 Is1 Is2 ton tstg tf m Weight : Approx 6.0g
(W) Q) (A) V) V) (mA) (mA) (1s) (1s) (1s) a. Part No.
-60 12 -5 -10 5 -500 500 0.25typ | 0.85typ | 0.2typ b. Lot No.

2

-

DC Current Gain hre

Collector Current Ic(A)

lc—Vce Characteristics (Typical)

Vce(sat)—le Characteristics (Typical)

lc—Vse Temperature Characteristics (Typical)

S 3 14 (Vce=-4V)
Y/ [ w7 ‘ = - / 7
&S S 0\ s
SIS T L ; \ i
— _p00M o
-12 ’ > \
/ LT e //
/ LT _150mA ] <
A 1 s S -10
/T : : /
| / LT _100mA s ® /l/
-8 // g g /
/ g 2 5 8
n 5 3 5
= o £ N
I = @ )
/ _50mA £ | 3 -5 SALS
z -1 o & Q
4 E \ Nl | 1c=—104] SIS
L o K
CRERN B §HH7
/ I1B=—20mA E N _5A &
3 /
0 0 0  /
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 Ig(A) Base-Emittor Voltage Vse(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=—-4V) (Vce=-4V) 3
o ] <
™~ B g
N 125 ¢ e
£ nA N 2
00 T . 3 A
£ 100 257 g *
2 = N Sy ¢ mRsc
| ] -30°C| \ Eos =
50 ——= N R —— | \ E B
o 50 N
a kol
20 30 "ot
-0.02 -0.1 05 -1 -5 -10-14 -0.02 -0.1 05 -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 I 130
I
N < ~ \
2 N 2
TN \J"o % N 5100
;:,\750 /, N __-10 {% t %’6
s < Oo TN
g A <se e < \ £ N\,
sy -5 2,
- N 2 \ o N %
3 A ° 3 NEs
S ,/’ = \ 2 )
40 5 a %
> // | 3} 5 %
@ = *
£ / A N s N Z 50
— 4 LA © o
5 L A 2 c
M / A1 == 1\ s
320 W © —F— without Heatsink ‘\“‘ £ \
/5::/‘ _0.5/——| Natural Cooling \\ g \\
i i i i i 3 5*W\th(‘)ut Heal‘sink \
0 -0.2 ° f f
0.02 0.1 1 10 -3 -10 100 -200 0 25 50 75 100 125 150

Emitter Current 1g(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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~r 2SA1386/1386A

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC3519/A) Application : Audio and General Purpose
B Absolute maximum ratings (Ta=25°C) ® Electrical Characteristics (Ta=2s°c)  External Dimensions MT-100(TO3P)
Symbol Ratings Unit  Symbol Conditi Ratings Unit
mbol i mbol onditions ni
4 2SA1386 | 2SA1386A Y 2SA1386 | 2SA1386A ° ‘ 155;“ ‘ @ § 2008
Vceo| -160 -180 v -100max | -100max | A — = ’
Iceo =\ | ¥ .
Veeo | -160 | 180 | v Vee= -160 -180 v | LV oy S8
VeBoO -5 Y% IEBO Ves=-5V ~100max LA gl g al:‘j 3200
Ic -15 A V(BR)CEO lc=-25mA —~160min —~180min \Y b q
s -4 A hre VCE=-4V, Ic=—5A 50min0] i mi
Pc 130(Tc=25°C) w Vce(sat) | Ic=—5A, le=—0.5A —2.0max v £ 4» JhJ'2
Sl S H 3
Tj 150 °C fr VCE=-12V, [e=2A 40typ MHz S N \
f | 1.05%% 1 1,0.65%82
Tstg 55 t0 +150 c Cos Vee=-10V, =1MHz 500typ PF ‘
) o o ) Chee Rank  O(50t0100), P(70t0140), Y(90t0 180) sasa | | | sasm 14
m Typical Switching Characteristics (Common Emitter) B ¢ E
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
V) @) (A) () W) (A) (A) (1s) (us) (us) a. Part 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—Vse Temperature Characteristics (Typical)
_15 . S S — g -3 -15 (Vce=-4V)
ST Tl 3
N / >
_ / —200mA g <
$ 10 // — S 10
Z y/84 —150mA < o
% / — g s
3 /. —100mA| i s
5 11/ / 2 3
i/ ; = s s
3 £
8 ’/ —~50mA u
| o
/1 |B:_2‘0mA, ] I i
# ‘ E N —5A
% -1 -2 -3 -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
(Vee=—4V) (Vee=-4v) 2
300 200 o 3
m w 1] 3
o ] £ 125°C :
I === e : £
0 Ty - ° HHH HHH g x 2
@ ° -30°C Z05 —
5 5 50 = S 3
[3) [3) —TT] ) < 1]
S = A
3 ™ 2 5 ]
8
10 20 o1
~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—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vee=-12V)
60 -40 I 130
[
20,
Y Js - AN
/f N -10 DC 5
- 5100
z o _ s 2 \%
240 )P e = < s 2
£ N 2 ] \’z,
g A € N =3 %
2 / g s %,
2 /| g = Without Heatsink RN 4] %
w / L1 S_05 AN 3
= y A q;) . Natural Cooling \\ e 50 \
20 o
; / L S 1.2SA1386 N E \
o A © 2.25A1386A E
Al o
% =
é// 11112 — Without Heatsink \
HH 3.5 ;
0 -0.05 o [ I
0.02 0.1 1 10 -3 -10 -50 -100 -200 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)



DC Current Gain hre

2SA1488/1488A

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC3851/A)

Application : Audio and General Purpose

W Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°c)  External Dimensions FM20 (TO220F)
Ratings . " Ratings .
Symbol Unit Symbol Conditions Unit
Ym0 SAT1488 ] 2SA1488A 4 2SA1488 | 2SA1488A toxor | g cos
Vceo| -60 -80 v -100max | —100max | KA =
IcBO o \$
Vceo | -60 -80 \Y Vee= -60 -80 \% o 3 Q r
VEBO -6 \Y leBo Ves=-6V —100max UA ; T | e
Ic -4 A V(BR)CEO lc=—25mA —60min —80min \Y b I:) i
I8 -1 A hre Vce=-4V, Ic=-1A 40min =
Pc 25(Tc=25°C) w Veesat) | lc=—2A, I8=-0.2A ~0.5max v c i
£ £0.15
T 150 c fr Vce=—12V, [e=0.2A 15typ MHz g in %
[ 2015
Tstg | 5510 +150 c Cos Ves=-10V, f=1MHz 90yp pF -,
0.85%7 102
25all=-|2.54 0.45%9%)| _|2.4:02
m Typical Switching Characteristics (Common Emitter) 22102
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf I oldl= I Weight : Approx 2.0g
v) @ ®) ) ) mA) | mA) | () Ws) | ) ——1a PartNo.
-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) lc—Vee Temperature Characteristics (Typical)
4 o~ s 4 (Vce=-4V)
[T T L 5
B> — —50mA i \ /
N AT +— I [ 7
-3 S - _40mA g )\ 2 7
< — | || S \ \ 3
° —-30mA >-1.0 =
N — s \ g
§ A \ 3
3-2 —20mA 2 \ \ 5 -2
E : R \ 8
(] = E
s (/4 —10mA g05 \ © <
O _4 '/ — w N 1 Ke)
/ 1 5 \, lc=—3A Y
18=—5mA - 5 oA | T ~
E ~—l|[-1A /
T e S S S o1 05 01 05 1 % 05 1o T1s
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _  0j.a—t Characteristics
500 (Vce=-4V) 200 _ (Vce=-4V) ?)/ s
L i L g {
TN . 125°C \ E ///
<100 ———FH 25°C e - g >
L Typ ] N 6 = -30°C \\ é _,/
100 — 1 n = = A
Ny -
maee ] N © A\ L]
50— o 5 L
2 1
g 7
20 20 0.7
-0.01 -0.1 -0.5 -1 -4 -0.02 -0.1 -1 -4 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
| \\ ~ } Natural Cooling
~ 1T ™ 5 N 7 Silicone Grease
50 ™N - 100ms 71 S s = Heatsink: Aluminum
N \0/0 E inmm
e _ X s
2 < S
40 Typ 3 2o g 2 2
Fry — T = =3 %,
B / ™ s -1 X @ s,
$30 7 s a %,
= % N 3 NN . 150x150x2 Yoy
2 N = ~0.5—] AN g
= 4 ‘g Without Heatsink o ﬂf\%‘\' @,&/
20 // 2 [ | Natural Cooling g 10 ‘ 2 2%
.5 o =1
° |/ © E [ soxsoxz
10 (A4 _o1 § ! —
) | Without Heatsink
2
0 -0.05 \\\§
0.005 0.01 005 0.1 05 1 3 3 5 10 50 100 Oo 25 50 75 100 125 150

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

Ambient Temperature Ta(’C)
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DC Current Gain hre

25A1492

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC3856) Application : Audio and General Purpose
m Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=2s°c)  External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit s
o 15.6:04 o & 1.8:0:
Vceo -180 \% Iceo Vce=-180V —~100max HA o ‘ (=260 ‘ L 2.0:01
Vceo -180 \ IEBO VeB=-6V —100max UA J‘\N‘H ‘\ 1
VeBO -6 \Y V(BR)CEO lc=-50mA —~180min \% g 4 0&
Ic -15 A hre Vce=-4V, lc=-3A 50minC] I N30t
IB -4 A VcE(sat) lc=-5A, Ie=-0.5A —2.0max Vv | |
T
Pc 130(Tc=25°C) w fr Vce=-12V, [e=0.5A 20typ MHz o 3 ‘ i M 2
T 150 °C CoB Vee=-10V, f=1MHz 500typ pF sl s M
Tstg =55 t0 +150 °C [hre Rank  O(5010100), P(70t0 140), Y(90t0 180) | N | 10587 | L0582
B Typical Switching Characteristics (Common Emitter) . g }: E S =
Vce RL Ic VBB1 VBB2 I1 Is2 ton tstg tf m Weight : Approx 6.0g
) @ ® ) ) ® ®) W) | W) | ) a. Part 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) Ic—Vee Temperature Characteristics (Typical)
— (Vce=-4V)
-15 r 2 -3 -15
N ook z I /
y LO-AP‘ E \ ‘,
/ z | /4
~ 0.2h— E \ g ”
g LS S s, % o i
: L — 1 | 5
s L oand B \ 3
3 ’/ — | 5 \ 5
s L 2 F
1% 4 =
e 5 ’/ —50mA | 2 4 S -5
S ’/// —1 i 5 \
// 16=—20mA S N Ic=-10A
8 —5A
[
% -1 -2 -3 -4 % ~0.5 -1.0 -15 -2.0 % -2
Collector-Emitter Voltage Vce(V) Base Current Ig(A) Base-Emittor Voltage Vee(V)
hee—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=-4V) (Vee=—av) 2
300 200 il s o 3
—125°C s
‘ N &
u 25°C ® ’
Typ ™ =100 T £ all
- = 30°C 5 1
100 \ 1) &
\ 1 ™ % 0.5 vy
50 H \\ g 50 N g . ] A
S £
8 5 =
5
10 20 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
(Vee=—12V)
30 -40 T 130
AN N
— Q) \\ g
= A N _10 12;\? N G100
T s N o “
N Typ ~ c \ Z
2 7 < ) 4/
20 A LT I -5 2a \ 3 N
/)/4
5 / T~ z \ 2 %
§ \\ u:) N \ g \/5%/
Ji o W\
& A s A\ g so
= y 53 \
10 ,/ d 2 — X Z \
5 S _o.5] L\, 5 \
oy © [ without Heatsink \\ E
1 Natural Cooling \\\\ %
=
‘ ‘ ‘ ‘ H — Without Heatsink \
3.5 ;
0 -0.1 0 ] L
0.02 0.1 1 10 -3 ~10 ~100  -200 0 25 50 75 100 125 150
Emitter Current 1g(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta("C)



25A1493

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC3857)

Application : Audio and General Purpose

® Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol Ratings Unit Symbol Conditions Ratings Unit oo
36.4:03 .0=0.
VcBo -200 \ IcBo Vce=-200V —-100max UA 244002 ) =
Sass .1
Vceo -200 \Y IEBO VEB=-6V —100max UA 2:03.2:01 -1 o, |
VEBO -6 \Y V(BR)CEO lc=-50mA —200min \% ,\3
Ic -15 A hre VceE=-4V, lc=-5A 50min0] 3 a1 gl el
I8 -5 A Vce(sat) lc=—10A, ls=—1A — 3.0max v ° b E‘]
Pc 150(Tc=25°C) W fr Vce=-12V, Ie=0.5A 20typ MHz 1 } ‘ M ) i
T 150 oc Cos VcB=-10V, f=1MHz 400typ pF g £ L s ‘
— ]~ on 0.65%92
Tstg —55 to +150 °C Chre Rank  O(50t0100), P(70t0 140), Y(901t0 180) [ = ;
5.45:0. 1 5.45:0.1 3.0%7
B Typical Switching Characteristics (Common Emitter) é 13
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf @ Weight : Approx 18.4g
(V) Q) (A) ) () (mA) (mA) (1s) (us) (us) a. Part No.
-60 12 -5 -10 5 -500 500 0.3typ | 0.9typ | 0.2typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—ls Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
15 B -15 (vee=—aV)
s/ 7] oot ﬂ Li 3 \ /)
e s \ I/
—] o |
[ \ S
$ 10 / — | 3 = -10
z S g
g ;/// _100mA_| g \ \ 3
[§) © S
Wiz ol Y
sl = | g N § -
o 7 Y ] le=—15AT [ |
s —
s \ N —10A
©° —-5A
(6]
0 0 0
0 -1 -2 -3 -4 0 -1 -2 -3 -4 0 -2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vse(V)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=-4V) (Vee=—4v) £
300 200 125°C g 2
T ~ & =
# q I 25°C \\ ® 1 A1
Typ N 100 T — 2
£ N £ -30°C g
&100 8 N 4
ot o gos T
Y E] pe
(o] o =
o o E gl
o [a] 5
10 20 Fo.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)
30 50 I T 160
Bl ] T
3,
Pz N NNl R
/] Typ i N <\ 3
I~ / AT ~10 & ;\)0>\\\ & 120 4
P - < & s >,
E / 2 s \ 5 7,
> I~ = \ 2 %
2 o @ \/;
e A 3 \ 2 8o o
o 74 v = .
:T_) 7%77/51777777 T 1 1 T N YNV é -1 \ % 04
z 10l = g g
z S osl = , AL 5
3 © —0.5[—] without Heatsink A\NAY £ 40
[ | Natural Cooling A\ H \
\ s N
‘ ‘ ‘ ‘ ‘ H \ Without Heatsink
0 —0.1 5 \ i
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)

21



25A1494

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC3858)

Application : Audio and General Purpose

W Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceso -200 % IcBo Vce=-200V —100max LA 36.4:02 602
Vceo -200 v leso Ves=-6V ~100max | pA 202008 L# 21
VEeBo -6 Vv V(BR)CEO lc=—50mA —200min Vv ‘ ‘ —
Ic =17 A hre Vce=-4V, lc=-8A 50minC] é L . h;g# L
I8 -5 A VCE(sat) lc=-10A, Is=—1A —2.5max Vv Iy b
Pc 200(Tc=25°C) W fr Vee=-12V, l[e=1A 20typ MHz e ,H;LA r
Tj 150 °C Cos Vce=-10V, f=1MHz 500typ pF g\ g ; ‘ I~ ‘
Tstg -55 to +150 S Chre Rank Y(50t0100), P(70t0140), G(90t0180) 8 \ 1‘ 1.05%2 i 0.658
W Typical Switching Characteristics (Common Emitter) sson | | | 5450 208t
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf ¢ Weight : Approx 18.4g
v | @ | ® | ®m | w | @& | & || e o= a rarno
-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)

lc—Vse Temperature Characteristics (Typical)

17 3 17 (Vce=-4V)
_ . _ _
‘,’v( AR ‘ IS S \
-15 9/ 600 3 \ -15 Vi,
/ /‘[ IS I \ /
/ el = - [
. /4 ‘ ) \ \ < 74
z \ g LIENA 2
2 iV _200mA— s - \ 5
50—y | A L =0
5 /474 e \ 2 | \ o
o 1/ _100mA_ [ S
- =1 o
S — S b
ER | P 5
3 -5 // e £ \ Ic=—15 ° s
| H iy
7 | g \ s
15=—20mA s N -10A
| K] \. _5A
‘ °
% -1 —2 —3 —4 © 0 -1 -2 -3 % -2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hee—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=—4V) (Vee=—av) £
300 T 200 — o 2
=5 125°C %
w N w SN &
& Typ N & 25°C | N s 1
— 100 } ¥ ] i
5100 ¥ § _30°C 3 Ratli
@
2 L = 8os
G 50 L] \\\ 5 < LI
> NN 3 %° £ A
3} N (8} 2 L
8 13 \ : P A
2
: V7
10 20 Fo1
-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 I T I 200
< y,‘)) | \
— OORS\ s I 1]
// \ \ 10ms g
= 7 T ’o\\~<< 160
T // Al -10 ?O/b@ NI « %’2‘
P —_ e o i o E— 18, NNT——— %
S A g EESEN :
> AT = \ 2120 2
2 A\ ® \ a 6)/5
s N = \ 3 S,
o O - S,
2 7 = 2 %
s 7 e 2 80
= o -1 A\ °
g10 2 ALK e
E A 8 H N g
o 7, © -0.5] without Heatsink A\ALY E
[ | Natural Cooling \\ % 40
=
Without Heatsink
o L L [V N
. 0 I L
0.02 0.1 1 10 - -10 -100 -300 0 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)



ey 29ALD0 7

Silicon PNP Epitaxial Planar Transistor (Complement to type 25C4064)  Application : DC Motor Driver, Chopper Regulator and General Purpose

DC Current Gain hre

m Absolute maximum ratings (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM20 (TO220F)
Symbol Ratings Unit Symbol Conditions Ratings | Unit 010 s
VcBo -50 Y IcBO Vee=-50V —-100max HA 2 /CO*'S
Vceo -50 \ leBO Vee=—6V ~100max HA g \\Q} I
VeBo -6 v V(BR)CEO lc=—25mA —-50min \ | a0
Ic -12 A hre Vce=—1V, Ic=-6A 50min T 5
Is -3 A VCE(sat) lc=—6A, 18=-0.3A -0.35max \Y 0] S
Pc 35(Tc=25°C) w fr Vce=-12V, Ie=0.5A 40typ MHz as
Tj 150 °C Cos Vee=-10V, f=1MHz 330typ pF g ‘ H | _1.35:015
Tstg -55to +150 G = Wil 1354015
0.85%97 02
2.54|~m|~=|2.54 0.45%% 2.4:02
B Typical Switching Characteristics (Common Emitter) 2‘2_: 2
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf B Weight : Approx 2.0g
v | @ @ | W D G- I L O V7 T B S I ) L1 3 partNo.
-24 4 -6 -10 5 -120 120 0.4typ | O.4typ | 0.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
12 —x —— S-15 12 (Voe= V)
7‘5 4800 ‘ ‘ g
¥ ‘1oc‘ mA 8 /
-10(—,/ —— > -10
e a /]
Rl s z /
o8 —60mA | 210 Z g 8
= L 1 e 0 2
£ — ! E LA 3
36 — [A0mA E sAS I\ 5 6
5 L ! } & , RN g
3 8 e > 2
s |/ 20mA] Z0s =z \ 3 -4
5 —] | ¥ TN
—10mA S N i "
-2 T 9 -
-5mA = \\~.
| S R
0 0 0
0 -1 -2 -3 -4 -5 -6 -2 -10 -100 -1000 -3000 0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2
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
(Vee=-1V) (Vee=—1v) 2
500 500 S 4
} T 125°C < ]
Typ w 25 THTH b A
L uiil N £ N g
\ = _ -30°C il g AN z i LT
N 2 T N 2 LT
L = N < ™~ N = |
100 =100 £ 1
5 5
0 \ S
50 e s0 805
&
30 30 Fos
~0.02 ~0.1 -1 -10 ~0.02 —0.1 -1 ~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
(Vee=—12V)
50 -30 ‘ 35
2] Natural Cooling
. Dg 30 Silicone Grease
-10 . s Heatsink: Aluminum
— Typ jOgX% ~ % inmm
T a0 > s 2 % g
: / 2 NN %
: 1 : \ %
3 / g 20 N*
S 30 7 g a /’)/,;
g 8 -1 N \\\ 5 @/50
; LA g o5 \\\\ \\ § 150x150x2 @4%
_"? 2 Without Heatsink \ € 100x100x2 G
320 B Natural Cooling g 10 ‘
x 50x50x2 ™~
= —
-01 Without llieatsmk \\\
~0.05 - N I i e S—
0 : o —
0.05 0.1 1 12 -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 2SC4065)

DC Current Gain hre

Built-in Diode at C-E
Low VcE (sat)

2S5A1568 .

@

curcuit

Application : DC Motor Driver, Chopper Regulator and General Purpose

W Absolute maximum ratings (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM20 (TO220F)
Symbol Ratings Unit Symbol Conditions Ratings Unit o1 2
.1:0.2 il b 2404
Vceo -60 v Iceo Vce=-60V ~100max LA = 28 05
Vceo -60 Vv lEBO VeEB=-6V —60max mA o @\é © R -1
VEBO -6 Vv V(BR)CEO lc=—25mA —60min Vv 3 s N
© 3.3
Ic 712 A hre Vee=-1V, lc=—6A 50min e e
b g
B -3 A VcE(sat) Ic=-6A, 18=-0.3A —0.35max \Y Q 2
Pc 35(Tc=25°C) W VFEC leco=-10A —2.5max \Y% 23
Tj 150 °C fr Vce=-12V, [e=0.5A 40typ MHz £ ‘ ‘% Laseous
Tstg 55 10 +150 © Cos Vce=-10V, f=1MHz 330typ pF a |
4 0.85%97 402
L 0.45'82 | |2.4:02
B Typical Switching Characteristics (Common Emitter) 2’54221 2254
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf I p I Weight : Approx 2.0g
() Q) (A) V) V) (mA) (mA) (1s) (1s) (1s) 3 a. Part No.
24 4 -6 -10 5 -120 120 O.4typ | O.4typ | 0.2typ ®€E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
~ (Vee=-1V)
-12 2-1.4 -12
T/ TAEFTTTIT] 3 /]
S | _10émA‘ N /
-10 7;\ V ——_________:7- ° -10
Ny —— g W\ 2 /
< 5-1.0 ot
SRIN/4 s \= T, /L]l
= —60mA < \ N £ /
® — = g =
== 1] ¢ \e 1\ S /
/4 — 8 5 : 3 's/4
2 5 b 2 o of—§[e
2 ‘ £_05 > ) @ g q;/
574 —20mA £ 4 & \ N o & &
8 — R A N Sf+8fs
2 —10mA § N N L] - K7 r/v?/
H \ T — / /
y (6] ] /
00 -1 -2 -3 -4 -5 -6 0—7 -10 -100 -1000 -3000 OD -0.2 -0.4 -0.6 -0.8 -1.0 -1.2
Collector-Emitter Voltage Vce(V) Base Current ls(mA) Base-Emittor Voltage Vee(V)
hee—Ilc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=-1V) (Vce=-1V) g
300 ¥ — 300 —— S 4
1 Ty 125°C ;M o A
1 — N L1 25 c —4— [ N E
100 A T TNUN £100 A LT 0c TN % A
Py E A % i —
Il I § /] /// E,E', a
10 8 10 E
e 305
2 2 Fo3
-0.02 -0.1 -1 -10 -0.02 -0.1 -1 -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
(Vee=—12V)
50 -30 ‘ 35
7 I Natural Cooling
Do 30 Silicone Grease
-10 ) g Heatsink: Aluminum
— Typ 100/)] 2s ~ T inmm
T 40 o
: // 2 SCN N\ \ s
< / 2 \ g %
2 / S % 20 N %,
3 2 2 %,
330 s = %
o o N, ° s,;
s 5 N E 150x150x2 S,
5 S -0.5 O 5 ,\%
e 2 Without Heatsink \ e 100x100x2 *
5 ) — > 10
3 20 o Natural Cooling \ é ‘
N H 50x50x2 ™~
0.1 = i
) Without Heatsink \\\
~0.05 - N I i e S—
0 . o —
0.05 0.1 1 10 -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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2SA1667/1668

Silicon PNP Epitaxial Planar Transistor (Complement to type 25C4381/4382) 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)
Ratings ) ” Ratings
Symbol Unit Symbol Conditions i
IO S SA1667 | 25A1668 Y 25A1667 | 25A1668 | UMt oror s sz00
& 3| co.
Vceo| -150 | -200 v “10max | -10max | pA S 23] fos
IcBoO DD
Vceo -150 -200 Vv Vee= -150 -200 \% i \\ L
VEBO -6 Y IeBo VeB=-6V —10max HA § § 23.3:02
— - - = a1 =
Ic -2 A V(BR)CEO lc=-25mA —150min —200min Vv b o
Is -1 A hre Vce=-10V, Ic=-0.7A 60min Qe & |
Pc 25(Tc=25°C) W Vce(sat) | 1c=—=0.7A, 18=-0.07A ~1.0max v a4
Tj 150 °C fr Vee=-12V, [E=0.2A 20typ MHz 5 ‘ H fl-L.35:015
Tstg -55 10 +150 “C Cos Ves=-10V, f=1MHz 60typ pF - [
0.8597 +02]
W Typical Switching Characteristics (Common Emitter) 2541-—1~-2.54 MLM
2.2:02
Vcce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf I - A‘: - I Weight : Approx 2.0g
W) Q) (A V) V) (mA) (mA) (1s) (1s) (1s) i a. Part No.
-20 20 -1 -10 5 -100 100 0.4typ | 1.5typ | 0.5typ BCE b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
-2.0 g 3 ; o (Vce=-10V)
> k- 1
S5 / g
-1.6 — % \ I o le
2 /// ! \ \‘ £
212 ] £-12
= % / g g
° 7 5 g
2-08 Z le=-5mA/Step 1 5 ! 308
2 £ 1 8
72 \
-0.4 / 2 \ o=—2A -0.4
2 SR
S -0.54_ M ’““
[
00 -2 -4 -6 -8 -10 0 -2 -10 -100 -1000 % -0.2 -0.4 -0.6 -0.8 -1.0 -1.2
Collector-Emitter Voltage Vce(V) Base Current lg(mA) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vee=—10V) (Vee=-10v) ¥
400 400 m o 5 )
125°C k1 LA
w T ~ w —— <) //
L \\\ = ] TN 3 A
c < 25°C 5
s i ¢ e T | =
- T ™ o= o d
N G 3 T
5100 \C 5 — = N £ LT
o L N\ © N £ 1
3 N 8 \ 5 ~
AN
40 30 Fos
-0.01 ~0.1 -1 2 -0.01 ~0.1 1 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)
50 -5 ] 25 :
~\2 | N_a}ural Cooling
%\46 2 3‘” Silicone Grease
— 2 Heatsink: Aluminum
0 T N N T 2 5 inmm
= /1 1 N S
é / Typ z NG N .
£ AT TN 5 \ : ’,
> 30 N = o 6/
2 yd S \ @ 150x150x2 &
o = \ 2 %,
s d 5 p 100x7 %4
I3 ™~ >
i 20 / zat ™ 5 2 5 20 0"’{,,
= 1 5 01— W 5 ‘ &
i 7 = — Without Heatsink BN WY £
o / 8 ——— Natural Cooling \‘ El 50x50x2
10 1 1.2SA1667 A\ £
] 2.2SA1668 \* s | T~
= Without Heatsink
2
0 oL {[II]] IE TN
0.01 0.1 1 2 -1 -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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25A1673

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC4388)

Application : Audio and General Purpose

DC Current Gain hre

m Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°c)  External Dimensions FM100(TO3PF)
Symbol Ratings Unit Symbol Conditions Ratings Unit -
Vceo -180 \Y Iceo Ves=-180V —10max LA S
Veeo -180 v leso Ves=—6V “10max | pA m( @ - ©| '3
VEBO -6 Vv V(BR)CEO lc==50mA —180min Vv 3 “
Ic -15 A hre Vce=—4V, Ic=-3A 50minC] & |
e -4 A Vce(sat) lc=-5A, I8=—0.5A -2.0max Vv b i
Pc 85(Tc=25°C) w fr Vce=-12V, [e=0.5A 20typ MHz =
Tj 150 °C Cos Vee=-10V, f=1MHz 500typ pF N ‘ ‘ 175
p— <9 2.15
Tstg -5510 +150 °C Chre Rank  O(50t0100), P(70t0140), Y(90t0180) ‘ | Lossz
5.45:0.1 *5‘4510 1 0.65'97 3.35
B Typical Switching Characteristics (Common Emitter) 15 44 15
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf — o Weight : Approx 6.5g
() ©@ ® ) ) ®) ®) (1s) (Ws) | (us) ELETE) o part No.
-40 4 -10 -10 5 -1 1 0.6typ | 0.9typ | 0.2typ B ¢ E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
15 3 15 (Vce=-4V)
/’\,vJ 0.8k ‘ ‘>5 \ /
oAb —] [ /
/ S | /4
- ~
= —0.2h—]| g \ 3 /
310 / — s 2 = -10 //
R/ — S : /i
s L ban] S \ 5 /]
s U 8 2 g
E _5 ’/ —50mA g -1 g -5 ,;')‘: £
s A — \ £ \ § 3
I/ \ ¥ of ] ]S
I/ 1s=—20mA g N 1c=—10A MIEINE
2 -5A !
o T /
% -1 -2 -3 -4 % -0.5 -1.0 -1.5 -2.0 00 -1 -2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hee—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=-4V) (Vce=-4V) 5
300 200 TTIT 125°C o 3
—~ s
. | Lol TN &
N i 5 3 LA
T N < =t 2 l
yp L N 5100 7305\3‘ _% i A
100 N & g
q = N £0s e
50 K \\ 3 50 N E . A
H 3 [~
g £
s 5 il
! -
10 20 "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
(Vee=—12V)
30 -40 ‘ ‘ ‘ ‘ 100
ot
7 |
N — s
A N <o, N —
- 7 d _10 1?\)&\ A % 80
T 1vp 0’77& NN\ o \
= / L] < c Lz,/
=20 / il 2 s % \ £ N,
oy At = T \ g 60 2z,
< f N ® N ] \O/k@
: s 2 \ 2 4
o / 3 &6‘
g g S \\ 5 N\,
> s 2 40 %
= 9% 2 -1 =\ 5 \
S10(—AA 2 A\ e N
s |/ S o5 X, E
o v © [—] without Heatsink A\ £ \
[ 1 Natural Cooling A\N ’5 20 N
~0.2 A\ = N
‘ ‘ ‘ ‘ ‘ ‘ Without Heatsink
3.5 I
0 -0.1 0 I
0.02 0.1 1 10 -3 -10 -100 -200 0 25 50 75 100 125 150

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



25A1693

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC4466)

Application : Audio and General Purpose

W Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit
VcBo -80 \Y; IcBo Ves=-80V —10max LA Q ‘ ‘15;;0A‘ ‘ b é 2.0:01
Vceo -80 \Y lIEBO VeB=-6V —10max A I TN
K o\ i
VEBO -6 \Y; V(BR)CEO lc=-50mA —80min Y Ny
Ic -6 A hre VcE=-4V, lc=—2A 50min[] gl ¥ |a N\g3.2:01
b
IB -3 A VcEe(sat) lc==2A, 18=-0.2A —1.5max \
| } |
Pc 60(Tc=25°C) w fr Vee=-12V, le=0.5A 20typ MHz I ,
Tj 150 oc Coe Vce=-10V, f=1MHz 150typ PF g8 U I
— ] ¥ I I
Tstg —55 to +150 °C [Chre Rank  O(50t0100), P(70t0140), Y(90t0180) ‘ M | 10592 | 06592
m Typical Switching Characteristics (Common Emitter) Sl £ P L4
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf ‘ Weight : Approx 6.0g
(V) Q) (A) V) V) (A (A) (1s) (1s) (1s) J‘M a. Part 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)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
6 3 6 (Vce=-4V)
7S | s~ )
_g0mA—| i
'/ = 2 z
S EVZ ] E .
: v/ ‘ S
Y — | 5 \\ 3
3 ~30mA7] g -
S // t 2 2
2 74 T <3 @
@ -20mA 0 2
s 2 7 ‘ g ! \ o -2
© / | =
I6=—10mA E N~ lc=—6A
] —4A
8 \ | 22 \
0 3 \ \ o
0 -1 -2 -3 -4 0 -0.5 -1.0 -1.5 0 -2

DC Current Gain hre

Iy

Collector-Emitter Voltage Vce(V)

hre—lc Characteristics (Typical)

Base Current Is(A)

hre—lc Temperature Characteristics (Typical)

Base-Emittor Voltage Vee(V)

0j-a—t Characteristics

(Vee=—4v) (Vee=—4v) £
00 300 ‘ 3 5
5
i w 125°C & /|
g
= T @ o
Typ \ c 25°C \ Lr:{; Rl
ft—t — \ [ 5 I~
g S N g >
00 =100 - \C & ]
; m. g __/’—
A 5 \ £
50 A o 2
~ 0 o \\ =
= N &05
@
2
<
30 30 = 0.3
~0.02 —0.1 0.5 -1 —5-6 ~0.02 ~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
(Vce=-12V)
30 -20 60
| ™
\ -10 2, \
v Typ HHIN s s
=11 z
§ // // ~\\\ 5 100ms gL_) %
~ c \z,';
220 7 — < 5 S 40 €
E A S 3 o s %
> gy \ = =3 2%
) / V1 // = > 2
s (N N ® @ \”o
S 5 o %
= VI [3) = <,
[ -1 3 ¢
2 / = Vi wmn v *
w I NI\ g \
510 8-05 N Z 20
E S \ 5 \
S} Without Heatsink £
Natural Cooling =
= \
I Without Heatsink
T ] e N
0 L -0.1 o —
0.02 0.050.1 0.5 1 6 -5 -10 -50 -100 0 25 50 75 100 125 150

Emitter Current Ie(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)



25A1694

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC4467) Application : Audio and General Purpose
W Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceo ~120 v Icgo Vep=-120V ~10max LA 3 ‘%‘ 9 g 20001
Vceo -120 vV IeBO VeB=-6V —10max LA J‘\KL ‘\ —
VEBO -6 \% V(BR)CEO lc=-50mA —~120min \Y; 3l 1 “x B
Ic -8 A hre Vce=—4V, Ic=-3A 50min(] g v N.g3.2:01
b
I -3 A VCe(sat) lc=-3A, 18=-0.3A —1.5max \Y; ‘ ‘
Pc 80(Tc=25°C) w fr Vce=-12V, [e=0.5A 20typ MHz 2 ‘ ! LJ 2
Tj 150 °C Cos Vee=-10V, f=1MHz 300typ pF gl E 5
S — &<
Tstg —5510 +150 c Chre Rank  O(50t0100), P(70t0140), Y(90t0180) i HI | 10582 | L0652
P
m Typical Switching Characteristics (Common Emitter) Bt £ s =
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf m Weight : Approx 6.0g
(V) Q) (A) V) V) (A) () (us) (us) (us) a. Part 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)—ls Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
8 3 8 (Vce=-4V)
- : : _ -
T s T /
— *}/ > TT0omA—| 2
- o s T 2 -
< g S
f // /// E -2 E
< —-50mA =
(] c =3
g e ﬁ — -
‘§ —-25mA g g a;sa\ g g
o 7 - 2 [N 3 N ar
= - ) 7} ~ ~
° / 2 \ & @ o
© £ 2 oY @ g
le=—10mA w S~ lee8A N5
s IRns=s e J5
; ~ —-4A i
3 ENE
0 o 0 0
0 -1 -2 -3 -4 0 -01 -0.2 03 -04 -0.5 -0.6 0.7 -0.8 0.9 -1.0 0 ~0.5 -1.0 -1.5
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ilc Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vee=—4V) (Vee=-4v) £
200 IT] 300 ‘ ‘ ‘ ‘ S 3
w Typ \\\ " 125°C & > /
& il £ AL 8 q
e bt — N = 25°C ™~ ] A1
©100 N =R I N b 1
2 $100 AL ™ ¢ L
c c -30°C - =
o o N ©
= L —F— —~ T = ~J \\| E
S NI ¢S 2 LA
g %0 8 s0 %0.5 =
g L
£
38.02 0.1 -0.5 -1 -5 -8 3—00.02 -0.1 -0.5 -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)
30 -20 -l 80
\4 J%
T -10 100ms =K, =
- P N ; &3 N
3 Typ 5 Oa A o 60 2,
s / T 2 A\ < %
Z20 7 1 2 %,
> /] L o g N
e ////— '\\\ < % '&4
g - — Z, Pl 77777,,,77\777, = a 40 @@
s N 5 N -
= il P T\ )
b ///// N 2 3 \{-
S 10 @ o
M & S -0.5 E \
© © || Without Heat§\nk E 20
Natural Cooling ; \
‘ Without Heatsink
0 -0.1 3‘0 [ i
0.02 00501 05 1 5 8 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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2S5A1695

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC4468) Application : Audio and General Purpose
W Absolute maximum ratings  (Ta=25°C) m Electrical Characteristics (Ta=2s°c) ~ External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit
VcBo -140 v IcBo Vee=-140V —10max LA ° ‘ ‘152',‘_5;“"‘ ‘ 2§ 2001
Vceo -140 \Y lEBO VEB=-6V —10max HA j‘\ﬁ‘\ ‘\ —
VEBO -6 Y, V(BR)CEO lc=-50mA —140min Y, 3 T b B
Ic =10 A hre Vce=-4V, lc=-3A 50minC] g ¥ |a Ng3.2:01
b
Is -4 A VCE(sat) lc=-5A, I8=—0.5A -0.5max Y ‘ ‘
Pc 100(Tc=25°C) w fr Vce=-12V, [e=0.5A 20typ MHz IRt ,
Tj 150 °C Cos Vce=-10V, f=1MHz 400typ pF g E % .
pu— 8 <
Tstg -55 to +150 °C Chre Rank O(50t0100), P(70t0140), Y(90t0180) ! M | 1052 | L0.65%87
B Typical Switching Characteristics (Common Emitter) 5.45:01,_ l 54501 14
B Cc E
Vce RL Ic VBB1 VBB2 IB1 I2 ton tstg tf i Weight : Approx 6.0g
“» | @ | @& | » | w|@&a | @& | @ | w | [owl . patno
-60 12 -5 -10 5 -0.5 0.5 0.17typ | 1.86typ | 0.27typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
-10 r T -3 _10 (Vce=-4V)
> —~
P B B
B | . /!
/ _100mA o \ < /
< — 2 g
/4 ] e /1]
c -6 > 2 6
N L — 5 \ 5 /
3 e ~50mA—] I =
5, Il 1T | — 2 R AN A
® / L @ 3 <@ & g
3 / i g 1 o of °f |© |
3 —25mA = \ g] 2 @
// 5 \ of If g
-2 1 w 2 of- 8 S
18=—10MA s B \c=—10A :‘\,”/ ©Of1 o
: S oA YR g
] ST
% -1 2 =3 4 © % Tos 10 s 2.0 % 1 s
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage VBse(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=-4V) (Vce=-4V) 2
200 200 T T o 3
125°C T
w ™N w < A
it Typ 1y \\ = ‘ ?5nc ™ § ////
5100 ‘©100 T i % !
© = © -30°C K
§ @ = N g 05 ] il
> =1 al (5] Lt
o o = al
50 50 = 1
8 8 N & |
s
£
30 30 0.1
-0.02 -0.1 -0.5 -1 -5 -10 -0.02 -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)
30 -30 100
N
N -
-10 S B
= AN & 2,
§20 L < s chio%\ NG < %)
E e Typ N g = 5 2
> ™ = ‘ = 2%
2 EassmmmgN) 8 \ 2 s
El ad N 5 A 2 50 o -
S l 5 - N g J
= i S N &
‘Z 0 A E ~0.5/—1 \\ 5
o /// | without Heatsink AN E
[ | Natural Cooling 3
=
Without Heatsink
0 -0.1 ‘ 3-8 " ;
0.02 0.1 1 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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2S5A1725

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC4511) Application : Audio and General Purpose
m Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°c) ~ External Dimensions FM20(TO220F)
Symbol Ratings Unit Symbol Conditions Ratings Unit
10.1:02 o 4.2:02
VcBo -80 v Iceo Vce=-80V —10max LA & W
<
Vceo -80 \ leBo Ves=-6V —10max HA o \$
VEBO -6 \YJ V(BR)CEO lc=-25mA —80min \% 3 2 N
Ic 6 A hee Vce=-4V, Ic=—2A 50min(] I PYo
Is 3 A Vce(sat) lc=—2A, I8=-0.2A ~0.5max v *L 3
Pc 30(Tc=25°C) w fr Vee=-12V, [E=0.5A 20typ MHz o
T 150 oC Cos VcB=-10V, f=1MHz 150typ pF = | H Tonen
Tstg —55 to +150 °C [hre Rank  O(50t0100), P(70t0140), Y(90t0180) S L
0.853% 0.45'93|| |2.4:02
m Typical Switching Characteristics (Common Emitter) 2'5422:022'54
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf = - Weight : Approx 2.0g
(V) Q) (A) () W) (A (A) (1s) (1s) (1s) [: ‘ a. Part No.
-30 10 -3 -10 5 -0.3 0.3 0.18typ | 1.10typ | 0.21typ BCE b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
6 S 3 s (VcE=-4V)
0y > - N
! ,,90& ;493 =~ _100mA g /
‘ s
-5 y/ -80mAT o
i g 2 /,
1 1 s e //
T -4 7 —50mA i g
c / / ; 2 2
N/ — | E 3
3 -3 —30mA™]| 2 \ s
2 / i b 2
2 y ! 5 2
b -20mA 2 N 3
= -2 7 z -1 N o -2
S \
o /| _ u
16=—10mA B I~ Ic=—6A
-1 H —4A
N ansannn _
% 1 =2 = “a % Tos 1o Tis % 0.5 T1s
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vee=—4V) (Vee=-av) 2
300 300 ‘ ‘ ‘ g s
w i " 125°C ‘f /
£ £ T S 7
£ Typ || N < 25°C ™~ B d
o [ T N o T \ g i
=100 =100 —30°C NG x LT
4] ] s g 1
S N c N - 1
o N o £
g 50 g 50 A
§ 0.5pZ
30 30 0.4
-0.02 -0.1 -0.5 -1 -5-6 -0.02 -0.1 -0.5 -1 -5-6 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)
30 -20 30
7 +\\ 10 \
Typ N 20 =
A P 5 00ms— s 2
T /1 / ‘\ N < %
\%20 A — g N 00 \ \ s 20 \é/
E AT N o N E 7,
g VM ™N z N 2 %
< A1 N g s %
E A 5 -1 a \@s
= vV / 3 N\ s S,
o z \ s %
[ / 2-05 \J 3
510 k= e
Z 3 £ N\
© © Without Heatsink E
Natural Cooling 3
-0.1 SEE= =T without Heatsink \
0 -0.05 HHH o I S e
0.02  0.05 0.1 05 1 56 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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2S5A1726

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC4512)

Application : Audio and General Purpose

W Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-25(T0220)

Symbol Ratings Unit Symbol Conditions Ratings Unit .

10.2:02 o 1,820
Vceo -80 v IcBo Vce=-80V —10max HA Ik =200
Vceo -80 \% leBo Ves=-6V —10max HA \\ % L
VEBO -6 \Y; V(BR)CEO lc=-25mA —80min Vv g ]
Ic -6 A hre Vce=—4V, lc=—-2A 50min0 9 g |2 [ heareee
I8 -3 A VCE(sat) lc=—2A, I8=-0.2A ~0.5max v ® m |
Pc 50(Tc=25°C) w fr Vee=-12V, l[e=0.5A 20typ MHz . \
Tj 150 o Cos Vee=-10V, f=1MHz 150typ pF § & ‘
Tstg -55 to +150 °C Chre Rank  O(50t0100), P(70t0140), Y(90t0 180) ‘

W Typical Switching Characteristics (Common Emitter) 5 ! Ld
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf [ Weight : Approx 2.69
W) @) (A) (W) V) (A) (A) (ps) (1s) (1s) a. Part 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)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
6 3 6 (Vce=-4V)
_ = - | - ~
!@}0‘4’“ > _100mA—| %
74 —80mA—] é
- . . g 4
<, // | g, z - /
° / 7 -50mA S c
< / + > e
g / | JOmAf é \\ S
3 _ g Z
5 // / i 2 2
2 74 f © °
9 —-20mA » >
= -2 5 -1 S -2
8 / | 2 \
8=-10mA E N Ic=—6A
é —-4A
N AUEY !
5 | | A
% -1 -2 -3 -4 © % -0.5 -1.0 -1.5 00 -0.5 -1.5
Collector-Emitter Voltage Vce(V) Base Current ls(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hee—Ilc Temperature Characteristics (Typical) Bj.a—t Characteristics
(Vce=-4V) (Vce=-4V) g
300 300 ‘ 3 5
w et w 125°C & A
£ = BERE 3 A
< Typ N = 25°C N g A
R ] N 3 - \ 3
2100 =100 -30°C \C g /’_,.-'
~\ - i g €, I
o N o E
Q s0 8 s0 Sl
é 0.5 /
=
3—00.[)2 -0.1 -0.5 -1 -5-6 390.02 -0.1 -0.5 -1 -5 -6 0'41 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 50
] \‘\ -10
100 <, =
/1 /Tip-- A -5 . 00’& 2 40
- // -1 ™ < 4,
I 2
=z // —— \ < OC‘ 3 %/
E20 AT N 3 AN 3 <
> / ///,, \ = % 30 %,
s // o ™ g -1 \ 8 6@@,
g 9% E i 5 m’f‘),F
bt V] S0 N 2 20
s10 & e
E s E
© © Without Heatsink E
Natural Cooling s 10
-0.1 — = L
i i i i i i Without Heatsink
0 Z0.05 I h ! j
0.02 0.05 0.1 0.5 1 56 -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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ey 29AL 746

Silicon PNP Epitaxial Planar Transistor Application : Chopper Regulator, Switch and General Purpose
W Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol Ratings Unit Symbol Conditions Ratings Unit -
Vceo -70 v Iceo Vee=-70V —10max LA S
Veeo -50 v leso VeB=—6V “10max | pA i o~ o] 15l
VEBO -6 \Y% V(BR)CEO lc=—25mA —50min \% 3 m
Ic —12(Pulse—20) A hre Vee=-1V, lc=—5A 50min g a7
e -4 A Vce(sat) lc=-5A, ls=—80mA -0.5max v b 3
Pc 60(Tc=25°C) W VBE(sat) Ic=-5A, 18=-80mA —1.2max \ i ]
Tj 150 °C fr Vee=-12V, le=1A 25typ MHz o ‘ “ 175
Tstg -55 to +150 °C Cos Vee=-10V, f=1MHz 400typ pF - ‘ = 12'0155‘02
i | 10592 i
. . . .. . 5.45:0.1 5.45:0.1 0.65'9% 3.35
B Typical Switching Characteristics (Common Emitter) 15 a4 1
Vce RL Ic VeB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.59
() (Q) (A V) V) (mA) (mA) (1s) (1s) (1s) a. Part No.
-20 4 -5 -10 5 -80 80 05typ | 0.6typ | 0.3typ B ¢ E b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) Ic—Vse Temperature Characteristics (Typical)
12 15 12 (Vce=-1V)
- -12mA >b_(1nA T 3:/— . / /
[ o
-10 " s -10 / /
_ - 2
T o] 10 z e
p —50mA - ]
s — g 5
SN < 2 g 5/ /
o -6 2 S @ & =
= —30mA © 5 of |2 )
2 T 2 2 §f-g s
§ Ll T 2 o5 S - oefg 4
o = of | © i
0 i \le=-10A ] V&S
18=—10mA 5 &
-2 3 —5A -2 1
8 AT /]
© -1A —
o M —_— ‘
0 0 0 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—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=-1V) (Vee=—-1v) 3
500 500 ‘ ‘ 3 4
w [T~ w 125°C ‘5
5 A \\\ 3 2‘5° | \\\ § LA dl
e T N e Lo ~ N[ € . o
NN f 2 L TN e g
£ = — N E
3 B — \\\ 3 I~ \\\ g il
5100 5100 '; 0.5
a [a] %
s
50 50 T o2
-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
A N
A
— o _10 \s 3
T 30 . T\ a
‘%’ Typ < \\ 2 40
IS LT ~ Z s g ;1;’6
g e ™ g \ 2 <
3 20 s Y s a 9/,'@
E /// \\\\ 5 % 4@9‘/
g L~ N E © 20 x
- = £
310 8 -1+ El
[ without Heatsink 5
[ Natural Cooling =
[ Without Heatsink
3
0 —os L TTTT] : —
0.1 1 10 -3 -10 -50 -100 0 25 50 75 100 125 150
Emitter Current 1e(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)
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2SA1859/1859A

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC4883/A) Application : Audio Output Driver and TV Velocity-modulation

DC Current Gain hre

] i ti Ta=25°C) M Electrical Characteristics Ta=25°C . .
Absolute maximur ratings ) ( ) External Dimensions FM20(TO220F)
Symbol Ratings Unit Symbol Genghi Ratings Uit
2SA1859 | 2SA1859A 4 onditions 2SA1859 | 25A1859A | opas = 202
Vceo| -150 -180 \% | _10max UA S 28 o2
CBO
Vceo | -150 -180 % Ves= _150 ‘ _180 v o \\Q} -
Veso -6 v Ieso Ves=—-6V —~10max LA 3l - .
| 93.3:0.2
Ic % A V@ER)CEO lc=—10mA ~150min | -180min | V TRE .
le -1 A hre Vee=-10V, Ic=-0.7A 60 to 240 o [& |
Pc 20(Tc=25°C) W Vce(sat) | Ic=-0.7A, Is=—70mA ~1.0max v EY
Tj 150 °C fr Vee=-12V, le=0.7A 60typ MHz 5 ‘ H il _1.35:015
Tstg -55 to +150 “C Cos Vee=-10V, f=1MHz 30typ pF N | ‘"‘ 135010
0.85%97 402
] 04583 | |2.4+02
B Typical Switching Characteristics (Common Emitter) 2'54‘2‘21“2'54
Vee RL Ic VeB1 Ves2 B2 2 ton tstg tf £ Weight : Approx 6.5g
) @ | ® V) v | A | A | @) | @) | s =[] aPartno.
-20 20 -1 -10 5 -100 100 05typ | 1.0typ | 0.5typ B¢E b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Ile Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
2 7] 7 ‘ I § -3 -2 (Veem—4v)
/S on L 2 [1]
S/ = g
SN A \ 1]
~ / s \ \ g / I I
< A —10mA__ | ° \ \ o
T [ > -2 = / l
= | 5 l\ \ \\ E
2 s 5
5 1 // g \ \ ° I
o I o
5 / ” \ 3 2 ,\/ -
2 lo=—5mA -| 5 o & g £
3 = \ o 5 / 5/ T
3 e £t ° g & 5|
o / w ) & 3
! AR/AN
b Lo (6] O
8 \ le=—2A S Py 5
3 N-05A | [N [-1a [ N 4 = -
3 0.5 i
. . ‘ . /|
0 -2 -4 -6 -8 -10 -2 -5 -10 -50 -100 -500-1000 0 -0.5 -1
Collector-Emitter Voltage Vce(V) Base Current ls(mA) Base-Emittor Voltage Vse(V)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
=_ VcE=—4V —
200 (VcE=-4V) 300 : : (Vce ) E
125°C S y
L w ] a; 5 y
z ‘ zs“c‘ 3 4
i = N g o
_—‘~\ s in ‘% 1
€ & LT
100 gloo _30°C | = ]
o = [ E //
8 E Ve
50 50 g g
-0.01 -0.1 -0.5 -1 -2 -0.01 -0.1 -0.5 -1 -2 F 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 I [T 20
\\ma
o\ -
80 %) > \T %
3 1 A < %’3
= 71 < N o 2
E v S _os g %,
360 % = o %
2 A 3 A %
s A 5 \ 8 10 -
g Pl 2 g K
1L 40 o
©-0.1 ay )
B o 2 S e
- o [—1 Without Heatsink AWMLY 5
3 20 © =057 Nawral Cooling \ E
——1 1.25A1859 3
/ 2.2SA1859A ;
‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 > Without Heatsink‘
0 -0.01 0 I I
0.01 0.05 0.1 0.5 1 2 -1 -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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LAPT ZSA186O

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC4886)

Application : Audio and General Purpose

m Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol Ratings Unit Symbol Conditions Ratings Unit -
Vceo -150 v Iceo Vee=-150V -100max | pA s
Vceo ~150 v leso VeEs=-5V ~100max | WA oo o 19
VEBO -5 \% V(BR)CEO lc=-25mA —150min Vv g °
Ic -14 A hre Vce=—4V, lc=-5A 50minCJ 2 N — [\o3302
I8 -3 A Vce(sat) Ic=-5A, 18=-500mA —2.0max V b3 2
Pc 80(Tc=25°C) W fr Vce=-12V, l[e=2A 50typ MHz T =
Tj 150 c Coe Ves=-10V, f=1MHz 400typ pF o ‘ ‘ i\ 175
— g ! 2.15
Tstg 55 to +150 °C Chre Rank O(50t0100), P(70t0140), Y(90t0180) ‘ | S,
m Typical Switching Characteristics (Common Emitter) s4501] sd5ny OOS jass
15 44 15 X
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf I Weight @ Approx 6.59
W) Q) (A) (V) V) (mA) (mA) (1s) (1s) (1s) [T 1™ 1= a. PartNo.
-60 12 -5 -10 5 -500 500 0.25typ | 0.85typ | 0.2typ 5B c E b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
14 3 14 (Vce=-4V)
- S % -
SIS e ERREE /
/ \ //
- 1/ EETT R 2 b /
< -10 e
> — s _ =
3 /47 | R : /
= / / ~100mA > S /
¢ — s 3
3 g 5
2 i oH g
@ -5 —50mA = S -5
38 /i ‘ g7 N °
0 i Lo
/ 18=—20mA § \\ ‘_5/&7
Ve g |
0 3 o [ ] .
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 Is(A) Base-Emittor Voltage Vse(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0;-a—t Characteristics
(Vee=-4v) (Vee=-av) 3
T 5
\\\\ ) 125°C &
w w N, Q ’/
< < ‘ ‘ ‘ ‘ N g //
%100 Typ ,5100 25°C é 1
o i i N ¢ mE=
o & Z30°C N\ E°° L
5 50— J 5 — = SR AV P
o N o N \ £
Q o 50 N =
[a] [a] _%
8
£
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 M 80
e
o\ =
_ TN -10 AN bgg\\ 2 \
60 / ~ % X & 60 &
E, Y Typ < -5 \\ .g 44)
= A — ° \ = \/;O-
g AT N c = %o
3 2 2 6@
240 5 N \ o 40 o
p— - A o 2,
AT : Y : ’
5 % §-05 \ o
2 A/ A R - v \ £ N
020 7 o Without Heatsink \ £ 20
g ° £
e Natural Cooling %
A s \
—_ -0.1 T . .
= Without Heatsink \
0 -0.05 } } } } H 3'8 | i
0.02 0.1 1 10 -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)



25A1907

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC5099)

Application : Audio and General Purpose

m Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol Ratings Unit Symbol Conditions Ratings Unit 5e0e S
VcBo -80 \% IcBo Vce=-80V —10max LA K
Vceo -80 Vv leBo VEB=—6V —10max LA gl @~ @ 3‘
VEeBo -6 v V(BR)CEO lc=—50mA —80min \% gl
Ic -6 A hre VcE=-4V, lc=—2A 50min[] Q A \28.3:02
e -3 A Vce(sat) Ic=—12A, I8=-0.2A -0.5max \% b S
Pc 60(Tc=25°C) w fr Vee=—12V, le=0.5A 20typ MHz ! =
T 150 c Cos Vep=-10V, f=1MHz 150typ pF o H ;\ 175
Tstg 550 +150 °C Chre Rank  O(50t0100), P(70t0140), Y(90t0180) - ‘ I
058 i
. . . L . 5.45:0.1 5.45:0.1 0.65'67 3.35
B Typical Switching Characteristics (Common Emitter) 15 44 15
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.59
(V) Q) (A) V) V) (A) (A) (1s) (1s) (us) a. Part No.
-30 10 -3 -10 5 -0.3 0.3 0.18typ | 1.10typ | 0.21typ B C E b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
6 3 6 (Vce=-4V)
- ¥ > =~ -
! &,//@‘Q/ ,100r‘n‘\— 3:
s / =t /
_ o <
v/ b £ ‘. //
= "/ : s 8
N/ — | 5 \\ g
3 -3 —30mAT] s =
5 // f 2 2
= 4 I © @
LR _2omA 2. S -2
/8 \ ) o
18=—10mA”| E NN~ lc=—6A
-t s —4A
K \_[ 2a I
3 | \ %
% -1 ) ) “a ° % o5 T10 Tis % Tis
Collector-Emitter Voltage Vce(V) Base Current Ig(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0;-a—t Characteristics
(Vee=—4v) (Vee=-4av) 3
300 300 ‘ ‘ ‘ 2 8
w i w 125°C f /1
; Typ \\ ; 25°C --\\ g o~ il
[ T Tl © i e o SWAL 7 1
2100 2100 -30°C N & /’_,___—-/
) ) T~ 1 L
= =
Q s0 8 50 \\\ Eos
8
30 30 T o3
-0.02 -0.1 -0.5 -1 -5-6 -0.02 -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
(Vce=-12V)
30 -20 60
/’+‘\\
N -10 7 =
: o N . SR E
T20 i T T e NN 2 40 2
E S 2 -
> / /// // \ ot 2 /O//&,
s VA N s %
] // 5 a S
g S . AN 5 <
: Y : NEA :
g0 %,0_5:, N\ Z 20
L:> @] —— Without Heatsink \\ E
—+— Natural Cooling — =2
[ \
=
‘ ‘ Without Heatsink
3.5
0 -0.1 I —
0.02 0.05 0.1 0.5 1 56 -5 -10 -50 -100 0 25 50 75 100 125 150

Emitter Current 1g(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)
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25A1908

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC5100)

Application : Audio and General Purpose

External Dimensions FM100(TO3PF)

B Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Conditions Ratings Unit e §
Vcso -120 \Y Ico Ves=-120V —10max LA S
Vceo -120 v leBo VEB=-6V ~10max LA HEES be © 3‘
VEBO -6 V V(BR)CEO lc=-50mA —120min \ 3 °
Ic 8 A hee Vee=—4V, lc=-3A 50minC] A o e
Is -3 A Vce(sat) lc=-3A, I8=-0.3A -0.5max \Y b 3
Pc 75(Tc=25°C) w fr Vce=-12V, [e=0.5A 20typ MHz ' ]
T 150 o Cos Vce=—10V, f=1MHz 300yp pF N H iz
Tstg 55 to +150 °c [hre Rank  O(5010100), P(70t0140), Y(90t0180) . ‘ (|
B Typical Switching Characteristics (Common Emitter) S sdsor  QOSHT jads
Vce R Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.5g
() Q) (A W) ) (A) (A) (1s) (1s) (1s) C] =) a. Part No.
-40 10 -4 -10 5 -0.4 0.4 0.14typ | 1.40typ | 0.21typ B Cc E b LotNo.

DC Current Gain hre

i

Collector Current Ic(A)

Ic—Vce Character

istics (Typical)

-8 T
%Q@V/(L‘S‘Q((\Z//&c)@‘kp
LA S |
-6 // //,7‘3[\'\"1
—-50mA
a4 /// —
/
L —-25mA_|
_2 /
Ie=—10mA
OOV -1 -2 -3 —4

00

50

30

—-0.

Cut-off Frequency fr(MHz)

Collector-Emitter Voltage Vce(V)

hre—lc Characteristics (Typical)

Collector-Emitter Saturation Voltage Vcegan(V)

Vce(sat)—le Characteristics (Typical)

|
w

|
N

I
[
—

|
\

\ N
N lc=—8A
T
(J —4A
-2A[ |
0 :
0 0.2 -0.4 -0.6 -0.8 -1.0

Base Current Is(A)

hre—lc Temperature Characteristics (Typical)

lc—Vee Temperature Characteristics (Typical)

(Vce=—4V)

-8

< -6

T

=

e

5

o

- -4

2 >
=)

3 sl 2 2

3 I

(&) ‘%) ~ ~
'8 3

-2 S T @
o] & [
b Jl o 3)
o/ i
~ & ‘%

0

0 -0.5 -1.0 -1.5

Base-Emittor Voltage VBe(V)

0j.a—t Characteristics

(Vce=-4V) (Vce=-4V) 2
T 300 B S a4
—— 9
T \\\ " 125°C °
“ o
il — N\ ¢ nunine I
= N @ 1
00| | |1 — I N z |~
¢ N ¢,
h ® -30°C §
— ] S N £ i
N o F 0.5
N o 50 g
N = 2
8
=
30 0.2
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
nas| -10 e
T 0, ~
& B
/ Typ \ Qs S
_5 o ANGAN o 60 4
T = C 2
/ ol < < 2
20 74 5 2 ”
v p g \O”/}
ettt =4 =3 7
LT = = G
A ’// \\ g g \,5@
S o 40 %
// " N © - 5,
A N \ : ;
// A 2 AVAY 3
10/ 2 05 \ Z
/ S T4 ) El
Without Heatsink E 20
[T ] Natural Cooling % \
N = AN
Without Heatsink
0 0.1 3.5 i ;
0.02 0.050.1 05 1 5 8 5 -10 -50 -100 -150 0 25 50 75 100 125 150
Emitter Current Ie(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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25A1

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SC5101)

909

Application : Audio and General Purpose

External Dimensions FM100(TO3PF)

B Absolute maximum ratings  (Ta=25°C) H Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Conditions Ratings Unit 15602 _ §
Vceo -140 \ Iceo Ves=-140V —10max HA )
Vceo -140 \Y leBO VeB=-6V —10max LA E) LN & 3‘
VEBO -6 % V(BR)CEO lc=-50mA ~140min v 3l
Ic -10 A hre Vce=—4V, Ic=—3A 50minC] 5 a7 |
I8 -4 A VcE(sat) lc=-5A, I8=-0.5A ~0.5max v b= !
Pc 80(Tc=25°C) w fr Vce=-12V, [e=0.5A 20typ MHz @l
T 150 °C Cos Ves=-10V, f=1MHz 400typ PF o | ‘ ‘ ; |1z
Tstg 55 to +150 °C Chee Rank O(50t0100), P(70t0 140), Y(901t0 180) K ‘ 1 f 0155
i
m Typical Switching Characteristics (Common Emitter) . sdser QESHfL Jass
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.0g
(V) Q) (A) V) (V) (A) (A) (1s) (1s) (1s) a. Part No.
-60 12 -5 -10 5 -0.5 0.5 0.17typ | 1.86typ | 0.27typ b. Lot No.

Ic—Vce Characteristics (Typical)

Vce(sat)—Ils Characteristics (Typical)

Ic—Vse Temperature Characteristics (Typical)

10 3 10 (Vce=-4V)
- i ‘ - _
S » s \ / 4
S S o 2
‘u/@zﬁ g0 /0“\%4 =
” * /]
i
-8 // Yy N \ . -8
<
< U g /
/4 =T R : /]
= 1 > o
c =6 y / = ‘ - \ t -6 /
5 o
3 l// -50mA—| © Ls)
- | — 5 2
5, / | _— 2 S g iy
S / L ® 3 lof & [8
= s 1 o I o
3 o —25mA-] 2 \ gf-oH~E
= o ®
/) | E sl & [¢
-2 i Y -2 o S
Is=-10mA s I 7104 &’/ s/1e
‘ S —5A ARy 3
= I
: : | /
0 -1 -2 -3 -4 % -0.5 -1.0 -1.5 -2.0 % -1 -1.5
Collector-Emitter Voltage Vce(V) Base Current Ig(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j..—t Characteristics
(Vce=—4V) (Vce=-4v) 3
7] g’
w N w 125°C I ! <§ ! /
L Typ \ L 1‘__“_;___- ™N I ///
£100 T — £1o0 25°C g 1
o o — 2 I
= N = -30° i
g $ so¢ N = =
5 5 50 £ L
O O <
o 50 8] ; 1
a [a] 2
30 20 o1
-0.02 -0.1 -0.5 -1 -5 -10 -0.02 -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)
30 -30 80
- 10 N s N
z N2 @ 60 4,
2 ] < -5 () WX < %
£20 4 3 Sl 1% s 4,
s e Typ | N 2 Q 3 %,
g P N = 2 N
c T | — ) N o 4
® = 2 K4 ®
S A N 5 o 40 %
o o \ . )
2 A - s %%
w o -1 \ 2
= L S \C S N
S 10 7 ° AN b
s o g-0.5 E
© /// Without Heatsink AN E 20
[| Natural Coolin
vl ool \ : \
‘ ‘ Without Heatsink
0 -0.1 3‘3 [ i
0.02 0.1 1 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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25A2042

Silicon PNP Epitaxial Planar Transistor

Application : Audio and General Purpose

External Dimensions FM20(TO220F)

H Absolute maximum ratings ~ (Ta=25°C) m Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Conditions Ratings | Unit ores 42202
VcBo 050 Y, Iceo Vesl O 50V 0 10max | WA " g szw
VcEo 050 Vv lEBO Vesd O 6V J 10max LA o \Q}
Veso 06 v V(BRICEO IcO 0 25mA 0 50min v 3 s L f
Ic 010 pulsed 200 | A hre VeeD D2V, cD O1A | 1300 310 S C]
I8 03 A VCE(sat) lcOO5A, IsD000.1A | O 0.5max v bD() 2
Pc 30(Tcl 25°C) W fr Vel 0 12V, [0 0.5A 60yp | MHz o T
Tj 150 °C Cos Vesl O 10V, fO 1MHz 375typ pF E ‘ [ Laseoss
Tstg 055 to 0 150 °C 3 1
110858 o] |oae
B Typical Switching Characteristics (Common Emitter) 2'54;:225“
Vce RL Ic VeB1 VBB2 IB1 IB2 ton tstg tf ! Weight : Approx 6.5g
“m | @ | @& W ™| o | m | ) | w | a. Part No.
-20 4 -5 -10 5 ~100 100 0.2typ | 0.7typ | O.1ltyp BCE b LotNo.

38




aingen 2B 1297

Equivalent circuit § ¢

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2014) Application : Driver for Solenoid, Relay and Motor and General Purpose
® Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°c) ~ External Dimensions FM20(TO220F)
Symbol Ratings Unit Symbol Conditions Ratings Unit 15602 _ G 5.5:02
Vceo -60 \Y; IcBo Ve=-60V —10max LA 4 34502
VcEo -60 v leso VeB=—6V ~10max | pA i e @ o 13
Vego -6 v V(BR)CEO lc=—10mA —60min \Y; 3
P 93.3:02
le —4(Pulse-6) A hre Vce=-4V, lc=-3A 2000min 8 a— |
I8 =] A Vce(sat) Ic=—3A, IB=—6mA ~1.5max v b= - ﬂi
Pc 25(Tc=25°C) W VBE(sat) lc=-3A, Ie=—6mA —2max V ‘ at i
Tj 150 °c fr Vce=-12V, [e=0.2A 150typ MHz o ‘ | L75 08
=1 ! 2.15
Tstg 55 to +150 °C Cos Vee=-10V, f=1MHz 75typ pF ‘ ' | ‘
5.45:0.1] TS_AS:B; 06597 |335
m Typical Switching Characteristics (Common Emitter) 15 44 15
Vce RL Ic VBB1 VBB2 IB1 182 ton tstg tf Weight : Approx 2.0g
) @ | ® ) v | mA | mA | ) | ) | @) a. Part No.
-30 10 -3 -10 5 -10 10 0.4typ | 0.8typ | 0.6typ 8 ¢ E b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
-6 S 3 4 (Vce=—2V)
] Lot T T 3 [
o - “1.5mAT g / /
_5 i //Y’_ >
& |~ | o / |
~1.2mA_| g 2 3 II II
i(u’ -4 / | 1.0mA 3 -2 ‘ E |
: I/ _— e B f
® [ — \ s 5 |
3 3 ~0.8mA | 5 o 1
(&) | © o
g . N e 8
s, g ] 3
3> = N —2A o
o 4 ¢ le=—1A -1
/ s
-1 S
3
(S}
0 -0.6 0
0 -1 -2 -3 -4 -5 -6 02 -05 -1 -5 -10 -50 0 -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) 0j.a—t Characteristics
(Vee=—-2V) (Vee=—2v) 2
8000 —— 8000 o5
© /|
s000 Typo— 5000 & 1
¢ > N u A e
i 1 1 - i . 1 r s
5 1000 o =N F 1000 s =t N 2 //
o o <G 3
g 50 £ 500 222 [:4 L
s s e g =
5 s 0 5 —]
o A o : = L]
o 100 af 0 100 alpZr: = A
[a) a % 1
50 50 2
8 /
20 20 Tl
-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 .
} N?lural Cooling
AN N Silicone Grease
N _5 N\ AN . Heatsink: Aluminum
200 AT N AN zoA’é, 2 5 in mm
_ N Z) o]
I M Typ ~ Noe W o
2 160 SN 2 NN E 5
5 N : N £ s,
g M s N\ A 150x150x2 %,
2120 5 N\ a } %,
= o NN\ = 100xy, P
g Py ~H \‘ 5-05 N\ % 10 2012 %(y.
= -1 o o ‘ /,)4
80 °
Z ™ S AWA £ 50x50x2
o [ | Without Heatsink E
40 Natural Cooling %
= | Without Heatsink
-0.1 o \ 2 _"\T\ §>
0 -0.07 o 0 —_—
0.05 0.1 0.5 1 4 -3 -5 ~10 ~70 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(’C)
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Darli

ngton

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD1785)

1258

B

Equivalent circuit

(3kQ)(100Q)Q E

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

External Dimensions FM20(TO220F)

B Absolute maximum ratings  (Ta=25°C) m Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Conditions Ratings Unit 10100 =
Vceo -100 v IcO Vee=-100V —10max LA 2 | o2
VcEo -100 Vv IEBO VEB=-6V ~10max LA s NS
ol % \ i
VEBO -6 \Y V(BR)CEO lc=-10mA —100min Vv |
©| 93.3:02
Ic —6(Pulse—10) A hre Vce=-2V, lc=—3A 1000min - EEJ N
s 1 A VcE(sat) lc=—3A, lB=—6mA —1.5max v [0) 2
Pc 30(Tc=25°C) W VBE(sat) Ic=-3A, IB=—6mA —2max Y g
Tj 150 °C fr Vee=-12V, [E=0.2A 100typ MHz £ ‘ ‘ Laseos
Tstg -55 to +150 °C Cos Ves=-10V, f=1MHz 100typ pF h | ” L3500
0.85%% 202
. o o . 2‘54‘”’2_54 0.45%33| |2.4502
B Typical Switching Characteristics (Common Emitter) 29102
il ot -
Vce RL Ic VBB1 VeB2 IB1 IB2 ton tstg tf Weight : Approx 2.0g
W) (©) (A) V) W) (mA) (mA) (1s) (1s) (1s) a. Part No.
-30 10 -3 -10 5 -6 6 0.6typ | 1.6typ | 0.5typ 8 €& b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
6 S 3 6 (Vce=—4V)
- XY L onk = -
1 ?@%1-“‘0 ’z'omﬂ : /
B /’ B — | L s -5 / |
N L2
o] e ) . I
3 / /| L ] \ S I I
g 4 = ‘0 Q‘mA’ s -2 \ £ / / I
g ik E 3
: - i : ., VAR
© A 8 \ 5 HEERE
2 = S ~ 5 E+—
° / 15 \ = & ~ I
2 2 z S -2 St—t8 g
S & N Ll -6A 5 Ik
’ 5 T —_| —4A b S i3]
~1 S -1 Ic=—2A 1 - § 3
| 2
I o
0 -0.6 0
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 Vse(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
3
(Vce=-4V) (Vece=-4Vv) <
(S}
8000 Ty 8000 i < 5
5000 5000 { 2 @ M
w T T~ w I = A o il
= A i — = '2550 L g A
< AT < YA =gl N £ q
5 e I § 1o B2t L
< £ 500 ‘:’go E] LT
£ 50 £ < £ e
o P o > e % 1 A
a //:7’ 2 100 2 8
A & -
80 30 0.5
-0.03 -0.1 —05 -1 —6 -0.03 —0.1 05 -1 Z6 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
(Vee=-12V)
120 -20 ‘ 30
Typ ~10 - - . \ ‘ - Natural Cooling
A} NN\ — Silicone Grease
100 ) \\\ \\\)’A\\)’& ‘S\Ooiixo%‘ 3 Heatsink: Aluminum
I~ -5 %7\"‘ TN & inmm
T / —_ N OO » -
2 80 g g 20 5
= = g %
2 5 2 \/o,/.
g 60 5 -1 NEAN a 150x150x2 2
=4 o AVER ¥ \ - &6
z 5 os - % 100x100x2 s%
5 a0 3 ) ¢
° = L 3 [
3 8 [ | without Heatsink E 50x50x2 \\
Natural Cooling < —~—
20 s \
-0.1 I EEEE \ Without Heatsink I
M RREE 2 I
0 -0.05 T TIT1 o —
0.05 0.1 0.5 1 56 -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)



(3kQ)(100Q)QE

DC Current Gain hre

A
Darlington )
Equivalent circuit 0 C
Silicon PNP Epitaxial Planar Transistor (Complement to type 25D2081) Application : Driver for Solencid, Relay and Motor and General Purpose
m Absolute maximum ratings ~ (Ta=25°C) m Electrical Characteristics (ta=25°c) External Dimensions FM20(TO220F)
Symbol Ratings Unit Symbol Conditions Ratings Unit 104002 4.2:02
VcBo -120 v IcBo Vce=-120V ~10max LA e 28 0o
Vceo -120 \Y IeBO VeB=—6V —10max mA S \\G} |
VEBO -6 \% V(BR)CEO lc=-10mA —~120min \Y g
< 23.3:02
Ic —10(Pulse-15) A hre Vce=-4V, Ic=-5A 2000min E\EJ M
e -1 A VCe(sat) lc=-5A, ls=—10mA ~1.5max v O[3 |
Pc 30(Tc=25°C) W VBE(sat) lc=-5A, IB=—10mA —2.0max vV bt
Tj 150 °C fr Vce=-12V, [e=0.2A 100typ MHz g ‘ ‘ ll_1.35:016
Tstg 55 to +150 °C Cos Vee=-10V, f=1MHz 145typ pF - N 185
0.85'97 202
) ) ] o ) 2.54/~—1--|2.54 0457 | _|2.4:02
B Typical Switching Characteristics (Common Emitter) 22502
Vce RL Ic VBB1 VBB2 IB1 Is2 ton tstg tf l py i I Weight : Approx 2.0g
() Q) (A) W) V) (mA) (mA) (1s) (1s) (1s) . C - a. Part No.
-30 10 -3 -10 5 -6 6 0.6typ | 1.6typ | 0.5typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) Ic—Vse Temperature Characteristics (Typical)
15 - 10 (Vee=—4V)
T AT 2
% 7}0/ 1 ‘7 =
/T 55, $ . /
7 i © ~ -
~ / T | amh g <
$10 /[ =T s N\ =
= /Y 1 —2mb = \ s g
[7/) — 2 \ N 5
3 /44 s \ ™ :
o 2 N lc=-10AH s
S le=—1mA n | E _4
N A= B g :
§ /4% £ LN
L 5 2
/ £
=
I 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 VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=-4V) (Vce=—4V)  ~
0000, 20000 . E
it 10000 — o
w g al
5000 § £ 5000 = = //,
iz N < V22 al 8
sl O 1000 1 L N & _,./
4 £ = 2 —T7
500 é 500 § = C % . —
Zo 3 £ §
o A 2
10022 5 1 £ o5
50 8
50 20 €03
-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—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=-12V)
200 ‘ ‘ ‘ ‘ -20 ‘ ‘ ‘ ‘ 30
1 _10 \ \ ol Natural Cooling
Typ \\\ N, Ooo\ = Silicone Grease
——— s N T\Zy % Heatsink: Aluminum
§ / - NSO zm t inmm
\E, < 2 20 2
= - g N
5 q g -1 NP\ a \/O/;‘
$100 5 N \ a 150x150x2 2.
g o NN 5 \04
I 505 AN 2 100x100x2 S,
- o
5 3 - % 10 ~. %,
< 3 ——{ Without Heatsink E ‘ \
3 © Natural Cooling E 50x50x2 \
-0.1 = | —~~
=
005 X [ Without Heatsink \\
0 -0.03 O_F\T\ B —
0.05 0.1 05 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)(100Q)Q E

B

Darlingtor B1351

Equivalent circuit 0 C
Silicon PNP Epitaxial Planar Transistor Application : Driver for Printer Head, Solenoid, Relay, Motor and General Purpose
H Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol Ratings Unit Symbol Condition Ratings Unit 1010r o 420
Vceo -60 v IcBo Ves=-60V —10max LA E 28] 05
Vceo -60 1 leBo VeB=—6V —10max mA o [ \$
o % \ i
VEBO -6 V V(BR)CEO lc=-10mA —60min \Y% g b
© 23.3:02
Ic —12(Pulse—20) A hre Vce=—4V, lc=—10A 2000min B SEJ N
I8 -1 A VCE(sat) Ic=—10A, I8=—20mA ~1.5max v ol - N
Pc 30(Tc=25°C) W VBE(sat) lc=-10A, 18=—20mA —2.0max Vv oy
Ti 150 oc fr Vee=-12V, le=1A 130typ MHz £ ‘ H 1351015
Tstg -55 to +150 °C Cos Vee=-10V, f=1MHz 170typ pF = | L3500
0.85%97 02
1] 0.45%83|| _|2.4502
m Typical Switching Characteristics (Common Emitter) 2‘5422: 22‘54
Vee RL Ic VBB1 VeB2 IB1 [:7) ton tstg tf l py I Weight : Approx 2.0g
V) Q) (A) W) W) (mA) (mA) (1s) (1s) (1s) 3 a. Part No.
—40 4 -10 -10 5 -20 20 0.7typ | 15typ | 0.6typ ®B¢E b LotNo.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
20 < -3 20 (Vee=—4v)
- 7 | 4 =T 1 2 - JANAT
SIS oA g Ay
‘ 8
// 74 — ‘—SmAf i . /
—15 =i < -15
< / — | g | Kt /1]
g /% ] s - Tl
= )/ e e c o /
s /) —] 2 5 /
= «© O
g-10 E \ S 10
s |4 le=_"1mA 3 NA Ic=-10A s B
® = | g N _5A E <
3 = _ @
° -5 1 “EJ i — -5 ‘\-"?
| g g
| ° @
/ s \
ol 1/ 0 o \
0 -1 —2 -3 —4 5 6 -0.1 -1 -10 -100 0 -2 2.4
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hre—Ilc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) Bj.a—t Characteristics
(Vee=—4V) (Vee=—av) 2
20000 20000 ‘ o s
— e i L
w /H— b 10000 55 ol s o 4
imoon Typ \\ : 5 \\ g P
< £ 5O | 2
S sonp AN G %000 = A\ ,——'/
= \ = /30/ T~ £ //,—
g / ~ : A £ 1
3 A ™ 3 /// A N £ 5
(8] T 6] €
o %4/ 8 10004 $05
1000 e
800 500 0.3
-0.3 -1 -5 10 -20 03 05 -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
N\,
Natural Cooling
200 il N 10 \ 2, = Silicone Grease
Iy N - \\Von@ 2 Heatsink: Aluminum
§ 5 0, \\9)6‘ Iy inmm
—~ C o
2160 /| < N \\ ~N S 20
£ / ° = Z,
> Typ = \ =3 %
2 / | @ 9 %,
S 120y 5 a 150x150x2 2%
g Y o -1 NN \ > °
g // g o \\ \\\ E 100x100x2 @s{%
° 80 % Without Heatsink ANIAN e 10 | *
3 o Natural Cooling g 50x50x2 \\
: \ —— ;
\\ -0.1 Without Heatsink \\
2
0 -0.05 O_Y_\T\ B —
0.05 0.1 05 1 5 10 20 -2 -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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(2kQ)(100Q)OE

B

parington 1352

Equivalent circuit OC
Silicon PNP Epitaxial Planar Transistor 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 FM100(TO3PF)
Symbol Ratings Unit Symbol Conditions Ratings Unit 15,600 5 5.6:02
Vceo -60 \Y Icso Vee=-60V -10max LA % 345102
VcEo -60 v IEBO VeB=-6V -10max | mA gl @ e @ SC
VEBO -6 \Y V(BR)CEO lc=—10mA —60min \Y g .
Ic —~12(Pulse-20) A hre Vce=-4V, Ic=—10A 2000min 8 .
IB -1 A VCE(sat) lc=-10A, 18=—20mA —1.5max \Y b E - 40}
Pc 60(Tc=25°C) w Ve (sat) lc=—10A, I8=-20mA ~2.0max v ! = “
Tj 150 °C fr Vce=-12V, le=1A 130typ MHz o ‘ ‘ ‘ ‘ 175 0.8
S 2.15
Tstg -55 to +150 E© Cos Vee=-10V, f=1MHz 170typ pF ‘ " L0519 ‘
. . . L. . 5.45:01] 5.45:01 0.65%%%|| [3.35
B Typical Switching Characteristics (Common Emitter) s as 15
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg t ———+—  Weight: Approx 6.5g
v | @ | ® W) VM | | e | @) | ) | @) a. Part No.
-40 4 -10 -10 5 -20 20 0.7typ | 15typ | 0.6typ 8 ¢ £ b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
20 < -3 20 (Vee=—3V)
N [ T /T cah — 1 ] z - JANAT
} /$V - _amA i / //
4 T 3]
\‘b/ / b — \_3m A i ,\ ll
—15 =y < -15
g 117 i | S : ari
g A e -2 -
= / ——— z /
: / — g : /
= «© 1S}
G-1o 1/ 1 H \ 2 -10
5 /4 —1mA & NA lc=-10A 5 3
8 — | z N _5A 3 &
3 = _ 2
<] O
i 3 v
f 8
0 0 0
0 -1 2 -3 —a -5 -6 -0.1 -1 -10 -100 0 -2 24
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) 3
0000, 20000 ‘ L s
— T~ g M
w J—F N 10000 B ol T @ A
£10000 Typ N < %, ~ 2 //
5 N % 5000 5.5 N] & L
2500\1 \\ g /4,9,0" o 1] AN é | L
g A ™~ g A £ 1 i
3 /// A N 3 ///// N é
(8] A [8) =
o %5/ 8 10007 g5
1000 E
800 500 0.3
-0.3 -1 -5 10 -20 03 —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 ‘ 60
N N\,
200 A1 N 10 D N > 7 S
R P N - CH \Voij\o % N
z g z \\\w AN E
2160 < AN N S 40 5
: / Ty = N \ g
2 1 - ° N s e
1204 ] 5 8 &
o o -1 \ \ . @
= A £ o5 N g N,
2 80 % Without Heatsink \ \ Z 20 %
8 \ (e} Natural Cooling £
40 é N
\ -0.1 Without Heatsink
\ 3.5
0 -0.05 0 ——
0.05 0.1 05 1 5 10 20 -2 -5 -10 -50  -100 0 50 100 150
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 2SD2082)

Darlington

1382

Application : Chopper Regulator, DC Motor Driver and General Purpose

(2kQ) (80Q)QE

B

Equivalent circuit

m Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°c)  External Dimensions FM100(TO3PF)
Symbol Ratings Unit Symbol Conditions Ratings Unit 15,6002 3
Vceo -120 V Icso Vee=-120V —10max UA S
Vceo -120 v leso Ves=-6V ~10max mA il | R o[ 12
VEBO -6 \Y% V(BR)CEO lc=—10mA —120min \% 3 °
Ic ~16(Pulse-26) A hre Vee=-4V, lc=-8A 2000min & N — %
Is -1 A VCE(sat) Ic=-8A, ls=—16mA ~1.5max v bt -
Pc 75(Tc=25°C) W VBE(sat) Ilc=-8A, Ie=-16mA —2.5max V ]
Tj 150 °C fr Vce=-12V, l[E=1A 50typ MHz N ‘ ‘ 175
Tstg -55 to +150 °C Cos Vee=-10V, f=1MHz 350typ pF - ‘ ‘ 1201550
. . . L . 5.45:0.1 *5‘4510 1 0.65%9% 3.35
H Typical Switching Characteristics (Common Emitter)
Vce RL Ic VBB1 VBB2 IB1 12 ton tstg tf Weight : Approx 6.5g
() Q) (A) W) W) (mA) (mA) (1s) (1s) (1s) a. Part No.
-40 5 -8 -10 5 -16 16 0.8typ | 18typ | 1.0typ B ¢ E b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
26 = .3 16 (Vce=—-4V)
) SN = ) [1]1]
Q Q! 47’ lelk 1 B
/“Q y // é / /
)% >
-20 A cemA ) <_12 /
< g — | 2 | T /1]
E /AP g -2 \ z /1]
A \ el S
: - : \ I £/
- 5 2
210 ] lo=—1 5L‘A— 2 \ S~ = 8A1 3 g/
© it e S aA s
H ,/ e = -1 A 8
© | g -4
/ g
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 VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vee=-4V) (Vee=—av) 3
0000 20000 o 3
210000 10000 = ™~ Cf A
z Typ < 312 ~ ¢ P P
& s000 = 3 & so00 =< 1 % 1 L
o N pot &
; i >~ ¢ =5 3 i
: 2 : S i
o A 5 LA Zos
8 A 8 ool L]
£
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—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vee=-12V)
T "
NC N
N NG L] R
Typ N o N | RS g
= N -10 N s A\, N =
0 On ~ a 60 2
= A < -5 \\ 5 6/
4l
E 1 T K] 7,
3 c = %
2 A e ) 3 \\
S 50 s 3 40 %,
g o - \ 5 K
n 'l S N S
t A 2 05 \ \ H
g \ 3 \ «
é ) [ | Without Heatsink E
@] \ o [ Natural Cooling E 20 \
-0.05 \ 35 WithDL‘Jt Heats‘ink \
0 -0.03 0 I i
0.05 0.1 0.5 1 5 10 16 -3 5  -10 50 -100 -200 0 50 100 150
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Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)




(2kQ) (80Q)QE

Darlington

Equivalent circuit © C

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2083)  Application : Chopper Regulator, DC Motor Driver and General Purpose

m Absolute maximum ratings (Ta=25°C) | Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit s
° 15.6:04 o & 1,820
Vceo -120 v Icso Ves=-120V ~10max LA kY 2001
VcEo -120 v IEBO VEB=-6V —10max mA Y
1L/ o
VEBO -6 \Y, V(BR)CEO lc=-25mA —120min \Y ;«% o b\
Ic —25(Pulse—40) A hre Vce=—4V, lc=—12A 2000min g~ z:‘:' [\g3.2:01
I -2 A Vce(sat) lc=—12A, IB=—24mA ~1.8max v | |
T
Pc 120(Tc=25°C) W Vee(sat) Ic=—12A, [s=—24mA 5 5max v FURS W )
= f
Tj 150 °c fr Vee=-12V, le=1A 50typ MHz Sl S i b
& I |
Tstg -55 to +150 °C Cos Ves=-10V, f=1MHz 230typ pF i N *‘ 10597 | L0657
m Typical Switching Characteristics (Common Emitter) Bt }: o L4
Vce RL Ic VBB1 VBB2 IB1 1B2 ton tstg tf @ Weight : Approx 6.0g
(V) Q) (A) (V) (V) (mA) (mA) (1s) (1s) (1s) a. Part No.
-24 2 -12 -10 5 24 24 1.0typ | 3.0typ | 1.0typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
25 = .3 25 (Vce=—-4V)
— ‘ T / ‘ ; - - /
3 oS /[e_om&,,_ g
L—"] S
—20 / — i > \ ~ 20
_ // _a.0mA | o | \\ < / /
% / /// ‘ ;o - N lc=—25A E
£-15 — ! S 215
° / I T2 5mA 2 5 /
5 — g \ o
8] , [— 2 S 3
- T © N = 5 IS
£-10 a ‘—1.SmA 2 = 124 2 -10 @
: [ 7 E . 1 5
S 1 E T
—-1.0mA w
5 i i 5 -5
18=-0.6mA H
F 3
| | 8
0 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 VBe(V)
hee—Ilc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) _ 0j-a—t Characteristics
2
(Vee=-4V) (Vee=-4v) 3
0000 < 20000 < 22
N | :
10000 iy = 10000 — > Pg
£ Typ N\ £ N2 N g !
5000 ==t = 5000 g
5" N 3 T 155~ N § i
z A I N Y = J/C/ Cos =
o A o A o =
3 1000 ///”/ ™ s 1000/ alllatlin: N E ]
© N o N
o o » E A1
O 500 \{ © 500 2
g
£
200 200 0.1
-0.2 -05 -1 -5 -10 Z40 02 -05 -1 -5 -10 Z40 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)
60 ‘ ‘ -100 120
1 _50
T AN
50 - N N\ N\ £'100 \
= T \ <, &
T — Yo, 2o c
Z 40 < \\\ 0 \% °
= A £ 10 c . 3
g % |5 = a @
% 30 - s 5 a
B 3 -
b 5 % 50
s c N E
10 F—F without Heatsink 3
~0-51 1 Nawral Cooling = \
[ without Heatsink
0 —0.2 ‘ ‘ ‘ ‘ ‘ 3'8 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

Darlingtor B1420

Equivalent circuit o C
Silicon PNP Epitaxial Planar Transistor Application : Chopper Regulator, DC Motor Driver and General Purpose
m Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit
0.4 o 4,80
Vceo -120 v Icso Ves=-120V -10max | pA 3 [ mse. Y kL
Vceo -120 Vv IEBO Ves=—-6V —10max mA J‘\n‘h \\\_7, i
VEBO -6 Vv V(BR)CEO lc=—10mA —~120min \Y; ol 1 \
Ic ~16(Pulse~26) A hre VCE=-4V, Ic=-8A 2000min g v |a E‘j Ng32:01
b
IB -1 A VCEe(sat) lc=-8A, IB=-16mA —1.5max \Y ‘ ‘
Pc 80(Tc=25°C) W Vae(sat) Ic=—8A, Is=—16mA —25max | V ; IRt M )
Tj 150 °C fr Vee=-12V, le=1A 50typ MHz 5 & s
SIS ‘
Tstg 55 to +150 °C Cos Ves=-10V, f=1MHz 350typ pF ! N 1 1.05%97 0.65'8%
m Typical Switching Characteristics (Common Emitter) B £ o L4
Vce RL Ic VeB1 VBB2 IB1 182 ton tstg tf @ Weight : Approx 6.0g
() Q) (A) W) W) (mA) (mA) (us) (1s) (1s) a. Part No.
-24 2 -12 -10 5 24 24 1.0typ | 3.0typ | 1.0typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—les Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
(Vce=-4V)
-26 ‘ - ({CZ ‘ T S -3 -16 / /
Q. L 4 A _—1 z
ST /7
-20 /'/ / 6mA—] Ea <-12 /
2 i ] £ \ 5 /17
: /= i NN Hf
A \ e S [
3 L : \ s B
s 1 ‘ & N ‘ LA‘f g ;/
g-10 1p=—1.5mA| 5 \ T i = 8§
3 ,/ — £ -1 T 4A S
© - g -4
/ 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 Vee(V)
hre—Ic Characteristics (Typical) hee—Ic Temperature Characteristics (Typical) _ 0j.a—t Characteristics
(Vce=-4V) (Vce=-4V) %
20000 20000 < 3
21 v = f P
10000 & 10000 - 3 B
< Typ c s = L1
85000 ™ 8 5000 X N g
] o
§ /: \ % P P g »
o LA o L £05
0 2% o 1 - z
8 1000, ] 8 oL 3
£
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)
ESEESRN "
BN —
—= 0 s | NG =
- Typ\ -10 N Zs, N N 2 N
¥ O = N a 60 %/
= \ c %
= Py < -5 o 4
E il T = 7
> - o N /)/,'@
2 o 2 P
S 50 /1 E 8 40 &
g o 1 N\ 5 %,
& f s 0.5— > A 3 \{-
= LA \ o 7?11 without Heatsink N a
f 3 1 Natural Cooling £ \
3 \ o g 20
—0.1 c g N
-0.05 Without Heatsink
3. L
0 -0.03 0 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 Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta("C)
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DC Current Gain hre

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2389)

Darlington

1559

Application : Audio, Series Regulator and General Purpose

Equivalent circuit OC

® Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vcso -160 v Iceo Ves=-160V -100max LA S ‘ ‘iﬁ’i‘ ‘ @ é A;Eiﬂ
Vceo -150 \Y lEBo Ves=-5V —100max LA I N
VEBO -5 Y, V(BR)CEO lc=-30mA —150min \% ;G: O*-/\@&Q
Ic -8 A hre Vce=—4V, lc=—6A 5000minL] ol < |a N23.2:01
Is -1 A Vce(sat) lc=—-6A, IB=-6MA ~2.5max v ° ‘
Pc 80(Tc=25°C) W VBE(sat) Ic=-6A, IB=—-6mA —3.0max vV ) ii‘ ! ——wé
T 150 °c fr Vee=-12V, le=1A 65typ MHz g8 wu
Tstg 55 t0 +150 °c Cos Vce=-10V, f=1MHz 160typ [BF T M | sossr || 06582
Chre Rank  O(5000t012000), P(6500t020000), Y(15000t030000) | *
m Typical Switching Characteristics (Common Emitter) — g ¢ E S L4
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
V) Q) (A) (V) (V) (mA) (mA) (1s) (1s) (ks) a. Part No.
-60 10 -6 -10 5 -6 6 0.7typ 3.6typ 0.9typ b. Lot No.

Ic—Vce Characteristics (Typical)
\s

&

Vce(sat)—le Characteristics (Typical)

Ic—Vee Temperature Characteristics (Typical)

2 =~ (Vce=-4V)
-8 L7 2 -3 -8
1§/, onb—"TEmk; nll H [
/. ] ~1.5M &
‘ / — ~1.3mA— S
— [ ) ~
-6 _1.0mA_| et < -6
< // — i S °
3 Y _— [0.5mA z -2 A 8A | £
S z _
: — N 3 i :
2 Ve i g | \ 3
S5 _4 —-0.5mA E \ o —6A N
0 I/ — | © T 5
< e e | & q Ll 2
: /i ] . JEILI N
o 18=—0.3mA E _ 3
° — g 1 o
(8} P w
-2 L -2
I o
S
J E
’ o
I (6]
0 0 0
0 -2 -4 -6 -0.2 -0.5 -1 -5 -10 -50 -100 -200 0 -3
Collector-Emitter Voltage Vce(V) Base Current ls(mA) Base-Emittor Voltage Vee(V)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) s 0j-a—t Characteristics
(Vce=-4V) (Vee=-4V) G
40,000 50000 R < 4
—— 125°C H
T || |t I~ )
1 Typ ™ I \ N 3
1 < LT 25°C g b
1 ™~ < L1 ™~ N 3 A
o \ -3 LA
dBP%g | & 10000 8 o
10,000 = -30°C s !
e £ A
£ 5000 @ o
5 2 !
5,000 © Zos
Q 3
a 3 P
<
=
2,000 1000 0.2
0.2 0.5 1 5 02 205 _1 5 -8 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 -20 80
-10
o {0/’) B
__80 = 5 A N =
N | - )
I AT Typ = e : %);5
=t A L % S %,
z A = © %,
560 = =3 %
S L1 L L 3] ] s
E 7 5 -1 \ o 40 S
8 A o N o \ 5 %,
L / - \ o %
Y40 S \ H
bt A £-05 N\ g
Z il 2 \ £ \
8 / // 8 Without Heatsink \ E 20
20 / Natural Cooling = \
<
s
-0.1 T T
- Without Heatsink
T .
0 -0.05 1T 3 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 Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)
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Darlington

1560

Application : Audio, Series Regulator and General Purpose

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2390)

Equivalent circuit

C

External Dimensions MT-100(TO3P)

B Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceo -160 v IcBo Vce=-160V ~100max LA 3 | ‘155;“‘ E g 2001
Vceo -150 Y IEBO Ves=-5V —100max HA N A
. L/ S\ L
VEBO -5 vV V(BR)CEO Ic=—30mA —150min \Y ol ‘bx
Ic -10 A hre Vee=—4V, Ic=-7A 5000min(] g < aE‘:I (L g32:01
Is -1 A Voe(sat) lc=—7A, IB=—7TmA ~2.5max v b‘q ‘
Pc 100(Tc=25°C) W VBE(sat) Ic=-7A, IB=—7TmA —3.0max \Y \ ! \ ,
Tj 150 °c fr Vee=-12V, [e=2A 50typ MHz g g | .
] < i
Tstg -55 to +150 °C Cos Vce=-10V, f=1MHz 230typ pF N | ||
[hre Rank  O(5000t012000), P(6500t020000), Y(15000t030000)
A . . P . 5.45:0.1, H l H 5.45:01 14
H 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) ) () (mA) (mA) (1s) (1s) (ps) a. Part 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)
> —_ =—
10 a5 S B -10 (Vee=—4v)
S _2.0mP 3
N / ] _1.5mA —| i
' — : /1] ]
-8 == _1.2mA—]| :.j, __ -8
2 y | — ] —1.0mA | S $ / /
: - — i : /L]
: _6 /4 B —0.8mA | 5 \ ; 6
e ] - = /
54 T 3 T il g g |afz
57 18=-0.4mA g N To=_5A z Sfs §/
3 — £ 1 © oll ~]o
15) - w o gl e
L L1 S e/
- 8 -2 el Tof S
2 < L
/ ° /
0 0 0
0 —2 —a 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—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) _ 0j.a—t Characteristics
(Vce=-4V) (Vce=-4V) E
40,000 50000 T 2 3
£ T‘p = N £ =TT 1ee N % s
= 1 = B | 5 P
10,000 ol T 5 10000 257c PN B 1
o (O] T +—+ &
@wuo =~ © s000 = -30°C i _§°'5 =]
3 1 3 1 § Banil
Q L 2 L 8 v o
1000 2
L1 £
1,000 500 0.1
-0.2 ~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
80 L -10 g
— p 5
g A1 \ —~ -5 t L‘/,é
e // N < 2 %,
> 60 7 Typ o 2 %,
s / T g N \ & %,
s e Y N 3 -1 \ o S
£ 40 d AT NN 5 X B K
5 V 1 NN g—o.s N §
< " 3 [
© 20 //:a h © || Without Heatsink é
x
/;/, Natural Cooling g
ot e Without Heatsink \
I |
0 _0.05 I 33 i t
0.02 0.05 0.1 0.5 1 5 10 - -5 -10 -50 -100 -200 0 25 50 75 100 125 150

48

Emitter Current Ie(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(’C)



ouingen 29B 1D 70

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2401) Application : Audio, Series Regulator and General Purpose

Equivalent circuit oC

m Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (ta=25°c) External Dimensions MT-200
Symbol Ratings Unit Symbol Conditions Ratings Unit
5 6.0=
Vceo -160 v Icso Ves=-160V ~100max LA ze“"“ &
4.4:02 3
Vceo -150 v leso VeB=-5V ~100max LA 2o320s | | 4“‘ o | B
VEBO -5 \Y; V(BR)CEO lc=—30mA —150min Vv h: m
Ic -12 A hre Vce=—4V, lc=-TA 5000min(] g Lo A
3 < g I
I8 -1 A VCE(sat) lc=-7A, IB=-7TmA —2.5max \Y; o b
Pc 150(Tc=25°C VBE(sat lc=-7A, IsB=-7TmA —3.0max Y i H
: ( ) w (sat) g, [ ‘ 5
Tj 150 °C fr Vce=-12V, [E=2A 50typ MHz § E ‘ | s ‘
< +0.2
Tstg -55 to +150 °C Cos Ves=-10V, f=1IMHz 230typ pF S [ woss | oot
[hre Rank 6(500010 12000), P(6500t020000), Y(15000t030000) 5.45:0.1 i 5.45:01 3.0%%2
1
H Typical Switching Characteristics (Common Emitter) B C
Vce RL Ic VeB1 VBB2 IB1 Is2 ton tstg tf @ Weight : Approx 18.4g
V) ©) ® V) V) mA) | mA) | @) | ) | s a. Part No.
-70 10 -7 -10 5 -7 7 0.8typ | 3.0typ | 1.2typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
— (Vce=-4V)
-12 - 2 -3 -12
Ky lomA, 3
,\9‘:\ — i\":_ 2 /
» 7 A T om E . /1]
— | I g )
. /1 —— ~1.5mA | i <
° [%}
$s =T T 1) ol S | Z -8
= -l —T—T | 1.0mA] s \ o
® — = £
=R N — ~0.8mA | Z S oA 3
O I B—! = =
< e To.6mal ‘? T—— wili g
—— 1 R =, :
= 16=—0.4mA g 1 o 4
© u
s o
2
-2 S -2
/ 2
/ 8]
% -2 -4 -6 90.2 -0.5 -1 -5 -10 -50 -100 -200 Oo -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..—t Characteristics
(Vce=—4V) (Vce=-4V) E
40,000 ‘ 50000 T o 2
125°C =
w ‘ \\\ w NN & /,/
= P Typ = ] . g 1 L
- P N - |+ 25°C 1 5
S1000 & 10000 : 2 i
@ L
- - -30°C x 0.5
£ € =
2 5000 B 2 5000 £ LA
=3 = N [
O L4 O | =
o A 0 ] Zo1 o
[a] [a] (7]
LT 7 g
1000 g
ME)E).Z -0.5 -1 -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 .
—-10 & =
;ET # AT N %, ¢ E],zo 4
s d AN e DRCIRNE 5 %
E // N s NS AND 2 %,
260 Typ o R s 2,
g / A T 2 N \ ] \\@6@
g @ Y ) 3 -1 N\ o 80 s,
i 40 il A AT N 5 \\\‘\‘ g 2%
= /1 A1 NUN 5-05 ) Y
L 2 c
S S L
© /’/: h © Without Heatsink g 40
20 > i [ | Natural Cooling H \
V171 = N
-0.1 o . .
i Without Heatsink
0 ~0.05 i : ‘ ;
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 Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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1587

Application : Audio, Series Regulator and General Purpose

Darlington

Equivalent circuit oC

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2438)

mAbsolute maximum ratings ~ (Ta=25°C) M Electrical Characteristics (Ta=25°c)  External Dimensions FM100(TO3PF)
Symbol Ratings Unit Symbol Conditions Ratings Unit o
Vceo -160 v IcBo Vee=-160V ~100max | A NE:
Vceo -150 vV leBO Ves=-5V —-100max LA i o Py 3’
VEBO -5 \Y V(BR)CEO lc=—30mA —150min \Y ol @ &
Ic -8 A hre VeE=—4V, Ic=—6A 5000minC] B | 3302
a
IB -1 A VCE(sat) lc=—6A, IB=—6mA —2.5max \ b @
Pc 75(Tc=25°C) w VBE(sat) Ilc=—6A, IsB=—6mA —3.0max \Y o
T 150 °c fr Vee=-12V, [e=1A 65typ | MHz ‘ .
Tsig 55 to +150 °C Cos Vca=—10V, f=1MHz 160typ pF g ‘ } 215
Chee Rank  O(5000t012000), P(6500t0 20000), Y(15000030000) o R .
5.45:01 5.45:01 0.65%97 3.35
Hm Typical Switching Characteristics (Common Emitter)
Vce RL Ic VBB1 VBB2 IB1 182 ton tstg tf Weight : Approx 6.5g
(V) Q) (A) (V) (V) (mA) (mA) (1s) (1s) (1s) a. Part No.
-60 10 -6 -10 5 -6 6 0.7typ | 3.6typ | 0.9typ ® ¢ F b LotNo.

lc—Vce Characgeristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)

= Vee=-4V
-8 T 2 -3 -8 (Ve )
8mA z
—1.3mA— N
| ——1
[ ) -~
__—6 —1.0mA- ] < -6
< Va — Al S 3
2 ¥ _— “O'B‘m g -2 — _8A 5
= — o ymuas 2
g [4;/ —i % i s /
S _4 —0.5mA | E \ o -6A °
© I/ ] 1 b q Hft g
o =—
s | fa ] . a3
° 18=—0.3mA s _ S
8 e g °
-2 L -2
J E
J 3
/ 3
ol LI 0 0
0 -2 -4 -6 -0.2 -05 -1 -5 -10 -50 -100 -200 0 -2 -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) 2
40,000 50000 —— O 4
— 125°C F
N = I~ q; /
y g Typ ¥ ATT N 8
-:: // ™~ -z / 26°C ™~ \\ g ///
© e N T ™~ o) LA
o - L1 N | © 10000 8 ol
+=10,000 = -30°C o1
c < B —
[ (]
= = = S
= £ 5000 = 5 muse=
© 5000 o Fos
8 Q .
e ‘B Vv
2
S
=
2,000 1000 0.2
-0.2 -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—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vee=-12V)
100 -20 80
-10 5 -
N2 3
= 80 Rl -5 & g
é L1 Typ _ oo Q E; 60 ép%
=1 P I < 2 2
S Il N K g %
3 60 = s %
2 c D %@
) e ] P I o 2 \6&
2 A 5 -1 \ a 40 e
® Vi 1 3] N Y . p?
o It LA \ o %
< 40 1 S _os \ H
E A 5 Y 2
° A | L 3 \\\ o
., = £
8 // 8 Without Heatsink \ E 20
20 Natural Cooling = \
©
s
-0.1 T T T 7T K ; \
—HH Without Heatsink
T 3.5 4 .
0 -0.05 1T 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 1g(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta("C)
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DC Current Gain hre

Darlington

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2439)

1588

Application : Audio, Series Regulator and General Purpose

Equivalent circuit oC

m Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol Ratings Unit Symbol Conditions Ratings Unit o
Vceo 160 v Iceo Vce=-160V -100max | pA L
Vceo -150 Vv IEBO Ves=-5V -100max | pA S Te Yy ﬂ
VEBO -5 Vv V(BR)CEO lc=-30mA —150min \Y o 3 &
Ic _10 A hre VCE=-4V, Ic=—TA 5000minC] K \ 83102
a
IB -1 A VCE(sat) lc=—7A, IB=—7TmA —2.5max \Y b @
Pc 80(Tc=25°C) W VBE(sat) lc=—7A, IeB=-TmA —3.0max Vv ‘ o
T 150 °c fr Vee=-12V, [e=2A 50yp | MHz N ‘ .
Tstg 55 t0 +150 °C Cos Vee=-10V, f=1MHz 230typ pF g ‘ I } 215
p | ,1.059F
Chre Rank  O(5000t012000), P(6500t020000), Y(15000t030000) — - wesisal
.45:0.1 .45+0.1 657 1 3.35
B Typical Switching Characteristics (Common Emitter)
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 6.5g
V) Q) (A) V) V) (mA) (mA) (1s) (1s) (1s) a. Part No.
-70 10 -7 -10 5 -7 7 0.8typ | 3.0typ | 1.2typ ® ¢ F b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) Ic—Vse Temperature Characteristics (Typical)
> = (Vce=—4V)
o S _ _
-10 :/’(L T omh I l < 3 10
S /4 1 smA—| ¥
/ — 1 > / /
-8 I; — o] s .
z | 54 — 1 —1.0mA s et / /
g Z = : : /L
t e — | ~0.8mA 5 \ g 6
g 7 — ] - g —10A— 3 /
3 —0.6mA. 3 T
o I —— - ! NAH| 5
= n il _7A = =
S 4 [ - —— ® _4 & lafly
§ — 18=—0.4mA | é . N lc=—5A E 5 ’SJE ’95/
[} 2f—+t— o
o 4 w & I
2 s 2 (T é’ \({-{U/
- o - b off o
f s o 1&/5
7 ° /
00 -2 -4 -6 £J0.2 -0.5 -1 -5 -10 -50 -100 -200 00 -1 -2 -2.5
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vee(V)
hee—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ 0j-a—t Characteristics
(Vce=-4V) (Vce=-4V) %
40,000 ‘ 50,000 T T I 3 /
\ ™ N 125°C N ‘f pr
Typ N 2 = 8 pe
ol o - 1 ~ 5 o
L0000 afl N 10,000 25°C =S
o T j— & i
5,000 o § 5,000 H -30°C — 1 Tos =
= 8 |~ g AT
A Q L § - 1
A 1,000 g
£
Ry ~0.5 = 5 10 %2 0.5 -1 5 S0 % 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
(Vee=-12V)
100 -30 80
N
80 - o % {:% = \
§ /// \\ N AN & 60 %,'
s s g 0 g &
g /| N T < = 2
.60 r/ Typ = 2 N O//'@
2 L s 3 4
£ / il ™ £ N a 40 %%
> W W N S -1 INCEOVL . <,
£ 40 71 A T A 5 AR s *
b A A NN 5-05 \ g A
: b a0 s [ \ £ \
8] 20 ,// N © [ | without Heatsink E 20
Natural Cooling x
A g AN
0 = Without Heatsink
0 _0.05 85 [ i
0.02 0.05 0.1 0.5 1 5 10 ’ -3 -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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Darlingtor 1647

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2560) Application : Audio, Series Regulator and General Purpose

Equivalent circuit OC

DC Current Gain hre

m Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceo ~150 Vv IcBo Vee=-150V —100max HA N ‘ 15{,6&04 ‘ 3 E;‘ 2.0:01
Vceo -150 V IEBO VEB=-5V —100max UA } I } — ht
VEBO -5 \Y% V(BR)CEO lc=-30mA —150min \Y o _J\’&\ \\_ -
Ic -15 A hre Vce=—4V, Ic=—10A 5000min(] g Sl |a N g3.2:01
I8 -1 A VcE(sat) Ic=-10A, Is=-10mA —2.5max v b
| |
Pc 130(Tc=25°C) W VBE(sat) lc=—10A, 18=—10mA —3.0max V ‘ !
c x 1 i 2
T 150 °C fr Vce=-12V, le=2A 45typ | MHz g U .
Tstg 55 to +150 oc Cos Vcs=-10V, f=1MHz 320yp pF S8 M [ 06582
. | 1.05%2 | L0.65:9%

Chre Rank  O(5000t012000), P(6500t020000), Y(15000t0 30000)

m Typical Switching Characteristics (Common Emitter) BBl £ P 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
V) Q) (A) () V) (mA) (mA) (1s) (us) (1s) a. Part No.

-40 4 10 -10 5 -10 10 0.7typ | 1.6typ | L.ltyp b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
~50mA
F—lomA
——3mA = (Vce=-4V)
-15 T —=—1.5mA — > -3 -15
s AT 1 11| Vv
/ N /
/ ] o /

~ J/ —1 _0.8mA g < /

$-10 [ — 1| ! S N = -10

z [ \ < ol Ic=—15A ® /

3 —0.5mA = =

: EEREEECC s v/

3 ] l 2 — le=-10A _| 5 AR I

s 4 wrosma] % il : PRJITE

H [ 2 N ] Ic=—5A H TANET IS

ER £ S -5 of 1S ¢

3] w Q,"}lf ol f&

!/ 5 9f1 o
g
3
/ (e}
% -2 -4 -6 %2 05 -1 -5 -10 -50 -100 -200 % -1 -2 -3
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
50,000 : (Vce=-4V) 50000 : (Vce=-4V) % 3
125°C 1
I N j» I = &
Typ i P il 25°C ] P
5 BRY c — " N s A
/,/ ~ £ / _ap° ~ % 1
100 ~ ’/ & 10000 — = &
s Tos BNR..
50 7 g 5000 T £ T
o = o
g sl
s L
1,000 1000 Toa
-0.2 -0.5 -1 -5 ~10 -15 -0.2 ~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 _50 - 130
|
\
g" X g \ \

z L e N

2 o N z 5 %,

¥ 40 7 N S -5 = \'),}

oy / = _; O/{v
3 / o N K %
B g 5 N e \%/.
@ i o L NN 5 \QF
= A 2 3 50
S 20 R N & A
s A 5 ———{ Without Heatsink 15
o S ——— Natural Cooling £ \
g
-0.1 3 S—W\thout Heatsink \
0 ~0.05 0 ‘ L
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) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta('C)
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aingen 2B 1048

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

Equivalent circuit 0C

m Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-200
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceo -150 \Y; Icso Vee=-150V —100max LA 36.4:03 0.0:0:
Vceo -150 % IEBO VEB=-5V —100max LA 20402 | 2.
2-93.2:0.1 ‘L ‘
VeBoO -5 v V(BR)ICEO Ic=-30mA ~150min v \ | |
Ic =17 A hre Vce=—4V, Ic=-10A 5000min0] o i
< 5H-a [ (&3 -1
IB -1 A VCE(sat) lc=-10A, IB=-10mA —2.5max \ S b
Pe 200(Tc=25°C) W VBE(sat) Ic==10A, I8=—10mA —3.0max V T —
Tj 150 °C fr Vce=-12V, [e=2A 45typ MHz g 2 ; ‘ .sz !
=]
Tstg -55 to +150 °C Cos Vee=-10V, f=1MHz 320typ pF g\ = Wil fosm ‘ 06537
Chre Rank  O(5000t012000), P(6500t0 20000), Y(15000t0 30000) I 1
5.45:0.1 | 5.45:0.1 3.0%3
B Typical Switching Characteristics (Common Emitter) 5 é
Vee RL Ic VBB1 VBB2 IB1 182 ton tstg tf @ Weight : Approx 18.4g
() (Q) (A) V) V) (mA) (mA) (1s) (1s) (us) a. Part No.
-40 4 -10 -10 5 -10 10 0.7typ | 1.6typ | 1.1typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Ile Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
g
sé\ (v 4V)
- AR _ S _ cE=—
17 = 3mA —— Z‘mA‘ - % 3 ) 17
S | Leme 8 |
-15 S —— T $ 15 7
I g - /
—1.0mA— I <
2 / — S g /
— 2 )
T I/ — —0.8mA > -2 AN = s/
= 4 IR ——— s ~ le=—15A o ~
_10 £ = 10 o
g I/ [T | © ‘ L] 3 & /
s —0.5mA 5 TTTTTT ©
5] — i I~ lc=—10A _| 5 /A
= — ] (%] S @ § 2
s [ — | ? [T 5 I &4 18
H 18=-0.3mA _| g LN Ic=-5A 3 iVE
3 -5 / E ° 5 OQ’ é‘é’
- O
/ 2 VARTIVE
o 7
38 / |
oL 1/ 0 o p \
0 -2 -4 -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)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) _ 0j.a—t Characteristics
- - 2
50,000 — (Vce=-4V) 50000 i ‘ (Vce=—4V) 3 )
- 125°C = Su q;
T T T
w Typ g 1 25°C & 1
£ B ] 2
—T 1 N 1 ™~ N s
3 ///’/ I 5 o L—T |=oc|[T ; el
010,00 = © 10000 gos =
£ 50 = £ 5000 £ ey
5 5 g
(8} o = Pl
%) o z 1
[a] [a) %
: V]
1,000 1000 - 0.1
-0.2 -0.5 -1 -5 -10 -17 -0.2 -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
(Vee=-12V)
60 -50 T 200
|
[
0, ~
N L - 0, o 4.
e o _\\\ z = < &
F 40 7 N 3 -5 2 &
e ° N ] %,
> / = N 2120 %
2 / S \ a ®6
g = N a %,
b Il O s “‘/,)
s A s 7t N g 80 i
= q 5 W\ o
© 20 © -0.5 \ o
5 L H —+— Without Heatsink A} g
(8] [¢] ——1 Natural Cooling £
X 40
=
0.1 Without Heatsink
0 -0.05 g ! ; \
0.02 0.05 0.1 0.5 1 5 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)

53



parlington 1649

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

Equivalent circuit 6C

W Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3PF)
Symbol Ratings Unit Symbol Conditions Ratings Unit o
15.6:0.2 33‘
Vceo -150 \ Iceo Vce=-150V —100max HA S
Vceo -150 Y IEBO VEB=-5V —100max UA o o ® :$
VEBO -5 ) V(BR)CEO lc=-30mA —150min V - s &
Ic -15 A hre Vce=-4V, lc=—10A 5000min{] 3 Ne3.3:02
a[ ]
IB -1 A VCE(sat) lc=-10A, IB=-10mA —2.5max \Y b3 Q
Pc 85(Tc=25°C) W VBE(sat) lc=-10A, Ie=-10mA —3.0max \Y 1 o
Tj 150 o fr VeE=—12V, [E=2A 45yp | MHz . | ‘ ‘ ‘ s
Tstg 55 t0 +150 °c Cos Vce=-10V, f=1MHz 320yp pF g ‘ } 215
— | ,1.0597
Chre Rank  O(5000t012000), P(6500t020000), Y(15000t030000) r | T o
5.45:0.1] 5.45:0.1 0.65%97 3.35
B 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. Part No.
-40 4 -10 -10 5 -10 10 0.7typ | 1.6typ | 1.1typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Ils Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
-50mA
F-%omA
§— —3mA < (Vce=-4V)
-15 ; ~1.5mA — S 3 _15
/S o I H . /177
. 1‘0m‘A* é l /
/ ] . /!
. — _0.8mA E’ < /
$ 10 [ — | ) AN =10
E I ‘ = i Ic=—15A ® /
< _0.5mA ] 2 £
g ] g [ [T 3 A/
5 T E T ISAERY
o | ‘ - — lc=—10A _| 5 &f 18
5 4 ‘ ¢ T g o) 2fl]8
E 18=—0,3mA | - b o =i &
5 2 N lc=—5A 3 YANIAN
2 5 Z -1 — 8 -5 of TS 8
3 w =SS
’ s ANRS
£
s
/ (8]
% -2 -4 -6 %z —05 1 -5 -10 -50 -100 -200 % -1 -2 -3
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
Vce=-4V Vce=-4V =
50,000 I Qo) oo o I il 2 3
I N 4 I = 6
E Ty HRE=.
B /” 5\\‘ £ / 1 ° \\‘~ .% 1 ol
S - ’/ & 10000 ’/ - ¢
] g Tos #
gsea § N g 5000 T £ ]
o o £ H
8 a s al
:
1,000 1000 0.1
-0.2 ~0.5 -1 -5 ~10 -15 -0.2 ~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 -50 T 100
|
[
20\, B
N ZAN < 80
= i -10 0 NN s
: AT S S== : N\
T 40 7 < -5 2 %
by /1 N Z b 2 60 \//’f/
o € = %
S / o N ) \/@
g_ 5 [a] e
g //l o \\ \ B V“\/
o Ve 5 A 2 40 %
% 20 / R —— \ o N
s S [ Without Heatsink \\ 13 N
[8) o —+— Natural Cooling g \
% 20 N
s N
-0.1 ) )
Without Heatsink
0 ~0.05 3'2 i ; \
0.02 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) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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Darlington 1659

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2589) Application : Audio, Series Regulator and General Purpose

Equivalent circuit oC

W Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°c) ~ External Dimensions MT-25(T0220)
Symbol Ratings Unit Symbol Conditions Ratings Unit
\VcBo -110 Y, IcBo Vee=-110V —100max UA 020 E, = 2.0:01
Vceo -110 V lEBO VEB=-5V —100max LA N N %—7
VEBO -5 \% V(BR)CEO lc=-30mA ~110min \Y 5 ~ ]
lc -6 A hre Vce=-4V, lc=-5A 5000min(] g ol |aCTNeazsas
Is -1 A Vce(sat) lc=-5A, I=-5mA ~2.5max v = [P
Pc 50(Tc=25°C) W VBE(sat) lc=-5A, IB=-5mA —3.0max V 7‘ ‘ 135
; g s | : i
Tj 150 °C fr Vce=-12V, [e=0.5A 100typ MHz g E ‘ | ‘
Tstg 55 t0 +150 °C Cos Vcs=-10V, f=1MHz 110yp | pF T e
Chre Rank  O(5000t012000), P(6500t0 20000), Y(15000t030000) — J |
25 : 25 14
m Typical Switching Characteristics (Common Emitter) BCE !
Vce RL Ic VeB1 VBB2 1B1 182 ton tstg tf E; Weight : Approx 2.0g
W) () (A) () V) (mA) (mA) (us) (1s) (1s) ! a. Part No.
-30 6 -5 -10 5 -5 5 1ityp | 3.2typ | L.1typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
\g
™
6 7@ o 3 . (Vce=-4V)
_ S ‘ - ~
U’v/ » &M‘\ T “0' ﬂf % l ‘#
7 — | g: | \ /
WA 1 A £ [ /
—_ - 0.2mA - & ‘ <
< ' T g | <
E -4 — E -2 \ S YN E’ -4 /
4 s [ s
S / . E e 3 /
5 18=—0.1mA = ~—ll] lc=—3A S 5‘
3 T o H o1 8§
3 2 7 g -t 5 -2 $F15f)
/ & 5/| 5]
K] I
3 A
% -2 -4 -6 %1 -0.5 -1 -5 -10 -50 -100 % -1 -2 -3
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Veeg(V)
hre—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0i-a—t Characteristics
(Vce=-4V) (Vee=-4v) T
40000 S5 5
—] 50000 — 5
LT __‘\ : = = 125°C 7\§ T’,
Y AT Typ ¥ p~ C TN @ 7
= 10000 T < 10000 ol = /Z'S'TC"jf\ 8 Pg
c £ —30C === § A
g 5000 (3 5000 .ﬁ Jili
- c 1 ['4 |
s = 2 ] ] ]
5 ed 3 1000 LA £ —
O 1000 7 <
o Q 500 2
Q500 g
205 /
200 100 F0.4
~0.02 -0.05 0.1 05 -1 5-6 -0.02 -0.05 —0.1 05 -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
120 (Vce=-12V) 50
100 o] B
_ Ve e \\ T 40
. / &
= g 2,
2 % 30 ’9,/
@ a 4
5 60 - ®
s /| 8 %%
E y S 20 ¥
5 40 £
20 é 1o
Without Heatsink
0 S I T \
0.02 0.05 0.1 05 1 56 0 25 50 75 100 125 150

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

55



DC Current Gain hre

Darlington

25B1685

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2641)

Equivalent circuit

C

Application : Audio, Series Regulator and General Purpose

® Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit

Vceo -110 Vv Icso Veg=-110V —100max LA S ‘ ‘ﬁi‘ ‘ ® é 2001
Vceo -110 \Y IeBO Vee=-5V ~100max HA T 1 C

Veso -5 \% V(BR)CEO lc=-30mA —110min Y 3 iy \@Q N

lc -6 A hre VeE=-4V, lc=-5A 5000min(] 8 < aE‘:l NP

I -1 A Vee(sat Ic=-5A, Is=-5mA —~2.5max v b @

Pc 60(Tc=25°C) W VBE(sat) Ic=-5A, le=-5mA -3.0max v i : JHJYZ

Tj 150 °C fr Vee=-12V, le=0.5A 100typ MHz £ ‘;4» I

Tstg -55 to +150 °C Cos Vee=-10V, f=1MHz 110typ pF 8 | o ||

Chre Rank  O(5000t0 12000), P(6500t020000), Y(15000t030000)

B Typical Switching Characteristics (Common Emitter)

5.45:01

1.4

Ve RL Ic VBB1 VB2 B B2 ton tstg tf m Weight : Approx 6.0g
(V) Q) (A () W) (mA) (mA) (us) (1s) (1s) a. Part No.
-30 6 -5 -10 5 -5 5 11typ | 3.2typ | lL.1ltyp b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
\
. PR s . (Vee=-4v)
. 25 Z -3 -
N/ =dENE /
e e B
>
/// L A |
- - _0.2mA4 £ [ <
< [ e, ey o 2
T -4 / > 2 = -4
p ol s 3
¢ I/ s — —5A 5
= = o
3 / i 2 ] 5
§ 1s=—0.1mA cc N K :—‘S‘A‘ Il g
7] | —— 2 =
% -2 /e z 1 S -2
© u
[ 5
/ 3
3
(6]
0 A
0 -2 -4 -6 Y1 -0.5-1 -5 -10 -50 -100 % -1 -2 -3
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
(Vce=-4V) (Vce=-4V) %
50000 = 50000 — < s
= [ 125°C N & /
L1+ —— w A ——L_] @
10000 AL—TTyp Y £ 10000 “Z 25°C | 1N E ,/
5000 4 = 5000 s0cN 2 L
»; A (3 A = % ___///
T 8 A1 il E //"——
1000 5 1000 g 1 il
© =
500 Q500 §
8
= 0.5
100 100
~0.01 ~0.05 —0.1 05 -1 —5-6 -0.01 ~0.05 —0.1 0.5 -1 —5-6 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 ‘ ‘H -20 60
Typ -10
100 auuin N s \
i~ N - 10/7, E 2,
— S 7
\é, 80 / < Jﬁ\\ S 40 \’66
= L O i \\\ K \/;o,
z B N 7 S
< g 1 2 \’}o
$ 60 ¥ 5 a %,
g © o5 A \”4
I y I g N
5 40 H o 59
‘é © g \
o © E
_0_17W|lhuul Heatsink <
20 = Natural Cooling g
= . Without Heatsink \
3.5
0 ~o.05 LTI \ : —
0.02 0.05 0.1 05 1 56 - -10 -50  -100 ~200 0 25 50 75 100 125 150

56

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta(°C)



DC Current Gain hre

parington 1686

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2642) Application : Audio, Series Regulator and General Purpose

Equivalent circuit OC

m Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions FM20(TO220F)
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceo -110 v Iceo Vce=-110V ~100max LA ~od0z ) g 125 cos
] 28
Vceo -110 V IEBO VeB=-5V —-100max HA R \Q N
Veso -5 v V(BRICEO lc=-30mA ~110min v . ;( N ’
Ic -6 A hee Vce=—4V, lc=-5A 5000min(] I P —
I8 -1 A VCe(sat) lc=-5A, IB=—5mA ~2.5max v bEO 3
Pc 30(Tc=25°C) W VBE(sat) lc=-5A, IB=-5mA -3.0max V 5
Ti 150 °C fr Vce=-12V, l[e=0.5A 100typ MHz < ‘ 1"3’5
Tstg 55 to +150 T Cos Vee=-10V, f=1MHz 110typ pF g ! ‘ [
Chre Rank  O(5000t012000), P(65001020000), Y(15000t0 30000 Il -5z
FE ( ), P( ), Y( ) 254-“2'5(2.85,01 04554 12,40
B Typical Switching Characteristics (Common Emitter) 22102
Vce RL Ic V/BB1 VBB2 181 182 ton tstg tf l py i I Weight : Approx 2.0g
V) Q) (A) V) ) (mA) (mA) (1s) (1s) (us) . C — a PartNo.
-30 6 -5 -10 5 -5 5 1ityp | 3.2typ | 1.ltyp b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
g
6 /'\"\Q .(9((\? < 6 (Vce=-4V)
- P 3 N
</ o \ I =4 /
1S QO _0. mA; 8
bl y 0// ]
WA . |
~ | _0.2mA- £ | <
< [ e, ey o L
T -4 > -2 = -4
: ] s ¢
5 = T— SSA 5
= g 3
3 I/ B E L] S
5 18=—0.1MA %] \ Ic=—‘3‘A‘ g
3 T ] = =
2 —] £ 8 -2
8 ,V 5
3
A
% -2 -4 -6 %1 -0.5 -1 -5 -10 -50 -100 % -1 -2 -3
Collector-Emitter Voltage Vce(V) Base Current Is(mA) Base-Emittor Voltage Vse(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ 0j-a—t Characteristics
2
Vce=—4V Vee=-4V) 5
50000 ( CE‘ ; ) 50000 (‘ CE‘ ) ; 5.0
,—LL D 125°C N & A
L4 [ ——] i ~T 0 3
10000 el—T1yo N £ 1000 o /EE‘E‘j\ k5 P
5000 B 8 s000 S0c— g AR
It c A = ///
P75 2 A LA % 1.0 7
1000 5 1000 FE
500 8 500 é 0.5
s
E
100 100 0.3
~0.01 20.05 -0.1 0.5 -1 5-6 ~0.01 20.05 —0.1 05 -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)
120 —20 30
L -10 N\
100 Typ % B
: ya AN s DN :
T / ~ N oo/b ™ -
280 < > g S 20
i L C <
> - 2
$ 60 ER—Y 2
g V/ 3} N\ 5
x 4 S o5 3 §
S 40 3 10
5 s M g AN
[3) 8} || Wwithout Heatsink £
Natural Cooling 3
20 g L
-0.1 = ‘ Without Heatsink \
I T L
0 ~0.05 E i S .
0.02 0.05 0.1 05 1 56 -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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DC Current Gain hre

Darlington

Silicon PNP Epitaxial Planar Transistor (Complement to type 2SD2643)

25B16387

Equivalent circuit oC

Application : Audio, Series Regulator and General Purpose

W Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions FM100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit o
15.6: & 5,5:02
Vceo -110 v Iceo Vee=-110V -100max | pA g Tn
Vceo -110 Vv leBo VeB=-5V —-100max HA SRR ol 12
VEBO -5 \% V(BR)CEO lc=-30mA —110min \% P 3 &
Ic -6 A hre Vce=-4V, lc=-5A 5000minC] 2 \g3.3:02
a7}
IB -1 A VCE(sat) Ilc=-5A, IeB=-5mA —2.5max \ b <
Pc 60(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 i | ‘ 15
Tstg _55 to +150 °C Cog Vee=-10V, f=1MHz ~110typ pF B ‘ IH] } 215
[hee Rank  O(50001012000), P(65001020000), Y(150001030000) —
5.45:0.1] f5,4szm 0.65%F|| |3.35
B Typical Switching Characteristics (Common Emitter)
Vce RL Ic VBB1 VBB2 IB1 1B2 ton tstg tf Weight : Approx 6.5g
V) @) (A) ) () (mA) (mA) (us) (1s) (1s) a. Part No.
-30 6 -5 -10 5 -5 5 1ltyp | 3.2typ | Lltyp ® ¢ F b LotNo.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
\g
& P — (Vce=-4V)
-6 < - /Q.‘«\‘*/ \ ‘ R - /
& ,Q-A‘ 20.3mA— 5
/ 74P = 5 |
z 1 —0.2mA 4 2 l $
T -4 / =] ) s 4
= —1 < <
€ o o
: 4 : —0 :
5 5 o
3 / i 2 ] 5
s 15=—0.1mMA 0 \ Ic=—‘3‘A‘ g
g == g 2
2 2 — £ S -2
8 ’b/ E o
/ 8
3
6]
A
% -2 -4 -6 %1 ~0.5 -1 -5 -10 -50 -100 % -1 -2 -3
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
50000 ; 50000 T 25
,—L [ 125°C N & P
4 —— o 0
10000 28 TYPES < 10000 = 25°c TN g W
o = -30°CHY B l
5000 i = 2 5000 S5 é ——_-_// >
A £ 1 A E _//’
1000 3 1000 E 1 il
500 O 500 i
[al] o
g 0.5
00 100 =
-0.01 ~0.05 —0.1 05 -1 -5-6 ~0.01 20.05 0.1 05 -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
(Vce=-12V)
120 ‘ ‘ H -20 60
Typ -10 \
100 T S
N -5 20 z N
= N s I 4.
z / \ 2 K : G
2 g0 < 28 NN S a0 %,
: NN £
g § . NN ’g s,
2 60 5 a -
g L © o5 g %%
i 2
= 40 H] g 20 N
< 3 g
o © Without Heatsink E
20 —0.1|— Natural Cooling % N\
— =
—1 Without Heatsink \
1] 3.5
0 —0.05 L [TT1 | o —
0.02 0.05 0.1 0.5 1 56 -5 -10 -50 -100 -150 0 25 50 75 100 125 150

Emitter Current Ig(A)
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25C2023

Silicon NPN Triple Diffused Planar Transistor

Application : Series Regulator, Switch, and General Purpose

m Absolute maximum ratings ~ (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-25(T0220)
Symbol Ratings Unit Symbol Conditions Ratings Unit 1020 N g
Vceo 300 v Icso Ves=300V 1.0max mA Ik I= 200
Vceo 300 V |IEBO VEB=6V 1.0max mA \\ %_,
VEBO 6 \Y V(BR)CEO lc=25mA 300min \Y g L
Ic 2 A hre Vce=4V, 1c=0.5A 30min A — ”’375’“|:
Is 0.2 A Vce(sat) Ic=1.0A, I8=0.2A 1.0max v N |
Pc 40(Tc=25°C) W fr Vce=12A, [E=-0.2A 10typ MHz - i
Tj 150 °c Cos Ves=10V, f=1MHz 75yp pF g |
Tstg 55 to +150 °c - |
B Typical Switching Characteristics (Common Emitter) ! L4
Vce RL Ic VB2 IB1 IB2 ton tstg tf E’ Weight : Approx 2.6g
) Q) (A) (V) (mA) (mA) (1s) (1s) (1s) ‘ a. Part 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 ‘ N 3 2
IS <
2o % / I
T — &
2 1 - o < / /
= 4 // g g
ks |_—1 o 2 -
= k ] > \ 5 / l
3 LT =} 5
5 - HA ol — | T \\ 3 1 g L = I
o | — El s < gz
5 // | —T op g ‘ g 2 o E
3 I/ 1o=20mASOP o | = ST 8%
N
= / | — g 1 \ \ o O 79" 5”
o | —1 £ b of =
i \ ~ o[l O
o N o
: /1Y)
] RN
= 2A
l lc=1A
| / /
o ° 5, — i o /
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 Is(A) Base-Emittor Voltage VBe(V)
hre—lc Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=4v) (Vee=av) 3
200 200 ‘ o5
L —TN ‘ o
L1 N . L
£100 = ¥ N £ 100 ﬁc 7 ] Vi
= b N < e 2 P
T = g o e a2
2 50 N\ © 5o Z ~ & 1
5 - NN & T e N ::
2 > B 2
A= N\ £ B — VI
o N o L
: - S N2 = masii
o = o o
1 a 1
o
10 10 S0
3 10 100 1000 2000 3 5 10 50 100 500 1000 2000 1 10 100 1000 2000
Collector Current Ic(mA) Collector Current lc(mA) Time t(ms)
fr—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=12V)
20 10 40
ll AV Natural Cooling
% ™ 5 \ \ Silicone Grease
% ’;‘ Heatsink: Aluminum
“é\ %‘ Bm =1 inmm
§ Typ 3S ® a 30 4
1T —~ W .
= < O 5 %
g A N T, NS \ 2 \6/4
Z —N 2 %,
oy T\ 2 %,
: L § EsaY g N\
$ 10 / ! 5 05 N\ 5 20 <
g / % S \ 5 [150x150x2 \/“‘o)
& v ] A\ 3 *
= /Ly 8 \ fé 100x100x2 \
= o
s w1 8 01 - \¥ 5 1 |
F without Heatsink Y B 50x50x2
0.05——{ Natural Cooling A\ s
RN Without Heatsink |
[T 2 —
0 0.02 0
-0.003 -0.01 -0.05 -0.1 -0.5 -1 2 10 100 500 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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DC Current Gain hre

LAPT 28C2837

Silicon NPN Epitaxial Planar Transistor (Complement to type 2SA1186)

Application : Audio and General Purpose

H Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit
VcBo 150 v Icso VeB=150V 100max | pA 3| T EE B e
Vceo 150 v leBo Veg=5V 100max HA _/‘\d‘\ ‘\ — t
VEBO 5 Vv V(BR)CEO lc=25mA 150min \Y i OV N
Ic 10 A hee VeE=4V, Ic=3V 50min0J g v aE‘:' Ne3z:o:
IB 2 A Vce(sat) Ic=5A, 18=0.5A 2.0max \Y b‘q )
Pc 100(Tc=25°C) W fr Vce=12V, [e=-1A 70typ MHz X,i‘ : JM'Z
Tj 150 °C Cos Vce=80V, f=1MHz 60typ pF é % * i 3
Tstg -55 to +150 °C Chre Rank  O(50 to 100), P(70 to 140), Y(90 to 180) ° ! M 1 1.05%9% | |0.65:87
B Typical Switching Characteristics (Common Emitter) S.45:04 : i : 5.45:01 =
Vce RL Ic VB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
(V) Q) (A (V) (mA) (mA) (us) (1s) (us) a. Part No.
60 12 5 -5 500 -500 0.2typ 1.4typ 0.35typ b. Lot No.

lc—Vce Characteristics (Typical)

Vce(sat)—le Characteristics (Typical)

lc—Vse Temperature Characteristics (Typical)

10 3 10 (Vce=4V)
‘ T —~
AQQ“‘P‘ / ‘00““\ \>5 \
\ ¢
L—T 200mA S
8 > \ 8
L—T 160mA 3 ~
< // — }T/ g <
3 52 ]
K] | —T 120mA S = /
5 —T \ x
£ — | 80MA 2 5 /
8} v | — 5 ©
5 —| s 5
i LT 40mA | e M fe=10A . ) 8
3 e c= K &
3 y/ = gt 3 o &
o | — T & @
,’/ L— 18=20mA w © (‘;7/)
2 . 2 5;0 Q\_
— =1 5A /.0
A 8 Lol [5
[ 5
0
0 1 2 3 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)
hee—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vce=4V) 5
200 200 ‘ o 3
~ 125°C £ /
N w \ < /
Typ N = 25°C N g Il
100 =100 ; N 8 A
] ] A
o -30°C L g 1
o SR\ o
. e g s
5 = 1 =
N 5% 2os il
0 = i
S A
[a] ﬁ //
©
20 20 - 0‘2/
0.02 0.1 1 10 0.02 0.05 0.1 05 1 5 10 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)
120 30 ‘ 100
.
(9)
100 N s
N
— P 10 5
M N o 4,
I - %
s /| Typ \ < Ox < s,
E 80 4 E 5 = '),;,
> af = E %
o 13 b (S
2 A \ ® N 2 P
o /] t 2 ©
S 60 5 a 50 &2
=S d 3 - <>
o - N \ g %
[y — ]
S0t A 1L T N\ ® e
° 7 pee 2 a1 \ c
s 1 8 — \ E
o 7 | without Heatsink £
A =
20 P4 | 0.5 Natural Cooling AN =
g 1 =
— ‘ ‘ ‘ ‘ ‘ ‘ Without Heatsink
3.5 ,
0 0.2 H f :
-0.02 -0.1 -1 -6 2 10 100 200 0 25 50 75 100 125 150

Emitter Current Ie(A)
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wr 25C2921

Silicon NPN Epitaxial Planar Transistor (Complement to type 2SA1215) Application : Audio and General Purpose
W Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°c)  External Dimensions MT-200
Symbol Ratings Unit Symbol Conditions Ratings Unit
Vceo 160 \ IcBo Vce=160V 100max LA 36.4:03 6.0:0:
24.4:02
Vceo 160 Y leBO Ves=5V 100max LA 2-93.2:01 2 ‘
VEBO 5 \Y V(BR)CEO lc=25mA 160min V ‘ # .
Ic 15 A hre Vce=4V, Ic=5A 50min[] g LT A -
il A vy I
I8 4 A VCE(sat) Ic=5A, 18=0.5A 2.0max Y, | b [‘]
Pc 150(Tc=25°C) w fr Vee=12V, [e=—2A 60typ MHz T .
- o x |
Tj 150 °C Cos Ves=10V, f=1MHz 200typ pF EE __U s ‘
Tstg -55 t0 +150 °C ChreRank  O(50 to 100), P(70 to 140), Y(90 to 180) ST ’ | ‘ L0593 000t
. . . - . 5.45:0. 1 5.45:01 3.0%67
m Typical Switching Characteristics (Common Emitter) é
B )
Vce RL Ic Va2 Is1 I2 ton tstg tf ; Weight : Approx 18.4g
V) @ ) v | A | mA | @) | W) | ) == a Partno.
60 12 5 -5 500 -500 0.2typ 1.5typ 0.35typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
15 3 15 (Vce=4V)
77°@Y/ﬁgﬁ‘ci 500,“27 A(!m“'x g
’\"’/ — ] ogmp\ g
/4 > § /]
>
. / —1 ZQ‘OT\"A S \ — /
< s | <
510 50MA] 5 2 L2 10
= /1\"/ > \ =
¢ I/ — LdomA 5 2
3 [ L~ — g 3
5 — & \ g
I " 15
25 50mA | 51 2 s
8 [ —— : H 8
[ ‘ 4 | 1c=10A
l/ 18=20mA ]
| 8 ([ T5a
3
% 1 2 3 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—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
(Vce=4V) (Vce=4V) E
200 T 200 | 2 2
i \\\\\ . 125°C < jil L~
£100 Typ £ ‘ ‘ ™N g 1 i
< = X £100 25°C N é I
2 M= _s0°C, A &os 7
£ 50 N ¢ i 30°C g z i =
s muil ~~ £ 5o \ 5 A
o N (3} \ =
8} I8 =
[a] [a] %
g
£
10 20 0.1
0.02 0.1 0.5 1 10 15 0.02 0.1 0.5 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)
80 40 160
o) w
\ g, —
= Typ \@\& %
Feo 10 o & 120 2
s g A Nq) N c //4
£ / 2 AN g 2
3 / £ 5 = N
< /1 T N e N 2 \6
240 Yo 3 3 80 S
o /1 ° 2
E / /1 g % %
k) o o
L /] s \ £
0 20 H 1/ \ £ 40
///’; [ Without Heatsink \\ % \
A ] Natural Cooling \\ = \
== 0-5 Without Heatsink
0 0.3 [ TTTTT] ‘ ;
-0.02 -0.1 -1 -10 2 10 100 200 00 25 50 75 100 125 150
Emitter Current IE(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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DC Current Gain hre

LAPT 28C2922

Silicon NPN Epitaxial Planar Transistor (Complement to type 2SA1216)

Application : Audio and General Purpose

External Dimensions MT-200

B Absolute maximum ratings  (Ta=25°C) m Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Conditions Ratings Unit
VcBo 180 v Iceo Vce=180V 100max LA S04z fo
Vceo 180 v IEBO Ves=5V 100max LA 2:32:01 <M—m>g = ‘
VEBO 5 Vv V(BR)CEO lc=25mA 180min \% e N ™
Ic 17 A hre Vce=4V, lc=8V 30min0 El L.r— A Ll
I 5 A Vee(sat) Ic=8A, 15=0.8A 2.0max v 8 b1
Pc 200(Tc=25°C) w fr Vce=12V, [e=-2A 50typ MHz 1) } -—hu-i N
Tj 150 °C Cos Vce=10V, f=1MHz 250typ pF g g i ‘ i
Tstg 55 to +150 °C Chre Rank  O(30 to 60), Y(50 to 100), P(70 to 140), G(90 to 180) 8 1 oss ‘ 0653
m Typical Switching Characteristics (Common Emitter) Sam i . S0t
Vce RL Ic VB2 IB1 IB2 ton tstg tf i Weight : Approx 18.4g
) Q) (A) V) (A) (A) (us) (us) (us) @ a. Part 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)

Ic—Vee Temperature Characteristics (Typical)

(Vce=4V)
17 ~ 3 17
@}L}M% g | Vs
~ 5 s
15 a— g 15
/ 2001 8 /
177 /f,mh > \ /]
: ¢ M 2 /
5 /// L ‘ oA o 2 5 /
- 74 200 s \ z /i
s 10 7 — 5 g 10
: 3 :
o 4 5 (6]
5 "/ 100mA 2 \ \\ 5
) e = I i
o 5 = N °
S %/ 50mA £ ™~ o 8
| -
l/ 18=20mA | § al
| /4 i =
o
0
0 1 2 3 4 % 0.2 0.4 0.6 0.8 1.0 00 2 2.4
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) %
200 200 2
LT ‘\\ ‘ ‘ ¥
1T N &
w 125°C @
100 \ £100 = § 1
Typ \\ £ 25°C N o =
o © T \ ] 4
o -30°C ma &
50 = 50 £os
AN g | g L
EEAAE = \ 5 _,-/’
— ™ U 3 = A
—— [=
N o \ - A
\ z
=
10 10 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—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
80 50 I 200
|
N
—~ Y,
o =
- // \ \\/&m %160
T 60 / Typ o e %}
2 / N g 1o N .E 6/9
E g E] %,
%40 y 4 | 5 (L a Gs,m_
@ AL ? \ ] 2%
Iy /| A 8 2 80
= , 3 \ g
) /1 L]
< /// 5 1 = E
3 20 — \ E
/ h=
pdl /7 0.5/ Without Heatsink \ % 40
P /’// [ ] Natural Cooling s
= ‘ ‘ ‘ ‘ ‘ H Without Heatsink
0.2 f f
-0.02 -0.1 -1 -5 -10 10 100 300 % 25 50 75 100 125 150

Emitter Current Ig(A)

Collector-Emitter Voltage Vce(V)

Ambient Temperature Ta("C)



25C3179

Silicon NPN Triple Diffused Planar Transistor (Complement to type 2SA1262) Application : Audio and General Purpose
m Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=2s°c)  External Dimensions MT-25(T0220)
Symbol Ratings Unit Symbol Conditions Ratings Unit s
10.2:02 8 i
VcBo 80 \Y% IcBo Vce=80V 100max HA 3 ‘ 2.0:01
Vceo 60 \Y lIEBO VeEB=6V 100max HA \\ %'17
VEBO 6 v V(BR)CEO Ic=25mA 60min \Y; g ]
Ic 4 A hre Vce=4V, lc=1V 40min 8 gl [aL| erree:
I8 1 A Vee(sat) Ic=2A, 18=0.2A 0.6max v ® |
Pc 30(Tc=25°C) w fr V=12V, le=—0.2A 15typ MHz B
Tj 150 °C Cos Ves=10V, f=1MHz 60typ pF S ‘
Tstg -55 to +150 °C i
B Typical Switching Characteristics (Common Emitter) ! 14
Vce RL lc VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 2.69
V) Q) (A) V) V) (mA) (mA) (1s) (1s) (1s) 2 a. Part No.
20 10 2 10 -5 200 -200 0.2typ | 1.9yp | 0.29typ ‘ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) Ic—Vee Temperature Characteristics (Typical)
4 : — g 4 (Vce=4V)
» ’—T z
00&%‘“ il 60mMA g /
N mA— 9
& | —t
I = 3
2/ : \ : //
et 40mA > o]
= e = s | :
£ / 1 30mA g \\ ¢
5 2 2 3 2
o L ‘ < ©
= F © 3
2 y L 20mA 505 N\ g S/ Ay
z ! ] ‘ : 34 5 3 & é’\/
O
SRRl 72 10mA| L; NN IS © o A SL &
2 \A B 5{: a}o 6()
2 ~—.C51A T Y ?
o
0 5, i A
0 1 2 3 4 0.005 0.01 0.05 0.1 0.5 1 0.4 0.6 0.8 1.0 1.2
Collector-Emitter Voltage Vce(V) Base Current I8(A) Base-Emittor Voltage Vee(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) _ ©j.a—t Characteristics
- sy 2
500 (Vce=4V) 200 ‘ ‘ (Vce=4V) Ss !
T 7
w 1 S w 125°C c; A
£ < L1 1 mee g ]
3 Typ N gloo 25°C 2 ,/
| T~ 3} =
100 | 2 - I £ | 1
: £ 5 2 B
8 50 8 saas ™~ £ 1 ]
8 =T g
8
20 20 '_0.5
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—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
40 10 — 30
1
ANEANEEAN [
N, R AN
5 B Q« z
= 30 N LN N & 4,
T LT —_ > %
s e ™ < NG § 2 A\
£ 2 N‘ F %,
3 £ \ s /’@6
2 / e g g \Q@/
g il B 2 5 %,
L /” \\\ § ¢ ~N \ g S
B 3 AN & 10
5 10 ,f/ | | LU N S £ AN
© ! LT \\ 0.5 Without Heatsink N E
Bl N Natural Cooling N ;
[ Without Heatsink \
2 !
0 0.2 ‘ ‘ ‘ H o [ e
-0.005 -0.01 -0.1 -0.5 -1 -4 3 10 50 100 0 25 50 75 100 125 150
Emitter Current 1g(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta('C)
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LAPT 28C3263

Silicon NPN Epitaxial Planar Transistor (Complement to type 2SA1294) Application : Audio and General Purpose
H Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C)  External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit
° 15.6:04 o &
Vceo 230 Y IcBO Vce=230V 100max LA S ‘ |26 ‘ & 2.0:01
Vceo 230 V IEBO VeB=5V 100max LA J‘\KL ‘\ — ‘
VEBO 5 v V(BRriceo lc=25mA 230min v Fl N i
Ic 15 A hre Vce=4V, Ic=5A 50minC] a v z [\g3.2:01
I8 4 A VCE(sat) Ic=5A, I8=0.5A 2.0max \Y ) )
T
Pc 130(Tc=25°C) w fr VCe=12V, [E=—2A 60typ MHz ; IRt H )
Tj 150 °C Cos Vce=10V, f=1MHz 250typ pF &5 boh M
— ] ¥ l
Tstg -55 to +150 °C [hre Rank  O(50 to 100), Y(70 to 140) f m | 105192 || 0.6592
B Typical Switching Characteristics (Common Emitter) 5.45:01 ‘ l | 5.45:01 14
B C E
Vce RL Ic VBB1 VBB2 IB1 12 ton tstg tf m Weight : Approx 6.0g
W) () (A) V) ) (mA) (mA) (us) (1s) (us) a. Part No.
60 12 5 10 -5 500 —500 | 0.30typ | 2.40typ | 0.50typ b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
15 3 15 (Vee=av)
qu,-Z\,;’\x E)yr S
% / QQ““P\ E /i
/) S| g /1]
// 40002 s \ _ /
< / /]4 g <
10 / N s 2 T 10
s o =
74 5 :
3 I/ N 3
= ‘/ L1 /1(10‘“/- ] \ N g
S I/ [— ‘ @ \ N S
25 | 8 1 2 5
S ,/ 50mA = NG| [c=10A S
/ _—— | & Raa
v/ — ls=20mA._| g oh
Z = § HHEE
o
% 1 2 3 a % 0.5 7.0 15 2.0 % 2
Collector-Emitter Voltage Vce(V) Base Current Is(A) Base-Emittor Voltage Vse(V)
hre—Ic Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) 0j.a—t Characteristics
- - 2
200 (Vce=4V) 200 ‘ ‘ (Vce=4V) g 3
| —TTT ™ 125°C &
[ | i 1 8 b
.2100 v iloo 25°c | ™ g AT
i s——— £ — z o1
2 s0 2 50 —30¢C i
= \ = | N T 05 g
[ = [ .
S T NN £ § " i
© © = AT
: 8 =
s
£
10 10 0.1
0.02 0.1 0.5 1 5 10 15 0.02 0.1 0.5 1 5 1015 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)
100 40 ‘ ‘ 130
T
3 _ N
NS B
80 10 N 5100
: 2 2 B %
= G T s 2 \%
I= .y 2 © %
360 £ N\ = %
S 2 N \ K ®
E i s &
g S N : \,’o
L 40 S 2 50 f
- ] N s
% / | g \ = N\
S V4 S o5 N 5 \
© 20 / :: Without Heatsink \ g
‘:/f Natural Cooling g \
/7 ‘ Without Heatsink
3.5 w N
0 0.1 0 I I
-0.02 -0.1 -1 -10 3 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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wr 25C32064

Silicon NPN Epitaxial Planar Transistor (Complement to type 2SA1295) Application : Audio and General Purpose
m Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°c) External Dimensions MT-200
Symbol Ratings Unit Symbol Conditions Ratings Unit oo
36.4x .0:0.
Vceo 230 \% Icso V=230V 100max LA 2“’: =
s 21
Vceo 230 V IeBO Ves=5V 100max LA 2:03.2:01 e ‘
VEBO 5 Vv V(BR)CEO lc=25mA 230min Vv NEIR
Ic 17 A hre VcE=4V, Ic=5A 50min(] g b a1 ol Hd
Is 5 A Vce(sat) Ic=5A, 1s=0.5A 2.0max v 8 b (]
—25° fr VeE=12V, le=—2A 60t paY i
Pc 200(Tc=25°C) W CE = yp MHz 4. } ‘ 2
Tj 150 °C Cos Vee=10V, f=1MHz 250typ pF § g | | s ‘
Tstg 55 to +150 °C [hee Rank  O(50 to 100), Y(70 to 140) 5 | =, pE—
. " . - . 5.45:01, 1 5.45:0.1 3.0
m Typical Switching Characteristics (Common Emitter) 5 é B
Vcec RL Ic VBB1 VB2 IB1 IB2 ton tstg tf @ Weight : Approx 18.4g
(V) Q) (A) (V) () (A) (A) (1s) (us) (us) a. Part 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)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
17 3 17 (Vee=av)
\ I ‘ -
%@,4 ,VQEA,&;»/Y" z Il
15 = g 15 i
1 s /]
600ME
- ya . 2 \ 2 il
T // / w‘& s 2 bt //
i 7.7 ‘ 5 = 11
= 200m2 2 =
/o — g E /1]
5 | © S 3 >
2 74 100mA ® 5 13 &
£ ,5// — 5 1]\ A 2 s
= = 12 @,
S ® /4 50mA £ ™ '\1\0“ S s SIaik
/4 — ! 5 il &'},(’Jo g
V1 — 18=20mA | g I [5A o %
= s |
o
# 8 / \
0O 1 2 3 4 o0 0.5 1.0 1.5 2.0 O0 1 2 3
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
2
Vce=4V = =
200 (Vce=4V) 200 — (Vce=4V) ‘; s
[ — 125°C &
100 mmay h £100 C ‘ N g LA
< Typ = = Z 1 7l
& N 8 50 I -30°C %
£ 50 \ | £ i Zos mEE
c L —1 MU = \ 5
(8} [ o £ Lt
e T
8 \\ 8 \ 2 'l
10 N 8
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,
s -
80 \\ 5160
0 10 ¢ g 4
T ~ A - %
= Typ < 5 K %
£ L 2 T %,
380 = \ 2120 %,
c o N a 4,
3 i 5 \ a @‘9/'
i o \ 5 %
I 40 s \_\ Z 80 “
5 % | = :
5 Va4 S os \ E
© 20 / [T |without Heatsink \ E
/ e [T Natural Cooling 5 40
A =
L1 ‘ ‘ 5| Without Heatsink
0.1 t
£Jo.oz -0.1 -1 -10 3 10 100 300 % 2‘5 50 75 100 125 150
Emitter Current 1g(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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DC Current Gain hre

wr 25C3284

Silicon NPN Epitaxial Planar Transistor (Complement to type 2SA1303) Application : Audio and General Purpose
m Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit e
o 15.6:04 o & 810
Vceo 150 Y, Iceo Vee=150V 100max HA N ‘ =26 ‘ L 2,001
= I
VcEo 150 \Y IEBO VeB=5V 100max HA ,,J\‘*\ \\_ |
VEBO 5 \Y; V(BR)CEO lc=25mA 150min \ :’: x
Ic 14 A hre VCE=4V, Ic=5A 50minC] a s Z \g3.2:01
IB 3 A VCE(sat) Ic=5A, 18=0.5A 2.0max \ ) )
T
Pc 125(Tc=25°C) W fr VeE=12V, le=—2A 60yp | MHz AU
T 150 °c Cos Vc=10V, f=1MHz 200typ PF § s ‘% | o
Tstg -55 to +150 °c Chre Rank  O(50 to 100), P(70 to 140), Y(90 to 180) ‘ N {10517 06587
m Typical Switching Characteristics (Common Emitter) S £ P L4
Vce RL Ic VBB1 VBB2 IB1 12 ton tstg tf m Weight : Approx 6.0g
W) @) Q) () () (A) (A) (1s) (us) (1s) a. Part No.
60 12 5 10 -5 0.5 -05 0.2typ | 1.5typ | 0.35typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—ls Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
> (Vce=4V)
14 % ‘ ~ 3 14
T A S /
./ | /
/ o
R % e |_200m= S | _
< /4 // 150mA = ) \ < 10 //
5 5 K
= — //{/ z | =
NN —] 100mA ] £ £ 7
g ﬁ _—T | \ 3
5 g 5
g L TomA ‘g ) . 2
§ 4 —— A s
w -
V 16=20mA s le=108
H 5A
8
% 1 2 3 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)
hee—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) _ 0j-a—t Characteristics
- - 2
200 (Vce=4V) 200 (Vce=4V) 3 3
L ~ ) | 125°C f J
100 EIOO_—_ ‘ ‘ N E /’/
= Typ ] A - 25‘c : 7 1
= = -30°C_ A | x =
§ [ — Zos =
8
=
20 20 0.1
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—Ie Characteristics (Typical) Safe Operating Area (Single Pulse) Pc-Ta Derating
(Vce=12V)
80 =N 40 130
s N
Typ <
60 10 S100 Y
\3§_:, / g \ E //é/
= / o \ = &2
g Al A : ° \ s Ne
] PN = © 4
$40 v 5 a \%,!
o A ? ] &
- 2 g s0
5 Y N :
320 A H s H AN g N\
5 — Without Heatsink \\\ 2 N
/4/,/ 0-5: Natural Cooling \ g N,
4/ ‘ ‘ ‘ ‘ ‘ ‘ 3 S’Wilhoul Heatsink \
0 0.2 ' f f
-0.02 -0.1 -1 -10 3 10 100 200 00 2‘5 5‘0 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta("C)



e 2SC3519/3519A

Silicon NPN Epitaxial Planar Transistor (Complement to type 2SA1386/A)

Application : Audio and General Purpose

® Absolute maximum ratings (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Ratings ) Ratings
Symbol Unit Symbol Conditions Unit
2SC3519 | 2SC3519A Y 2SC3519 \ 2SC3519A . s
o 15.6:04 © o L8
Veeo | 160 180 % eso 100max LA < \ T \ 3 20101
Vceo = [ [ N—F
160 180 v Vs 160 | 180 v 5\ |
VEBO 5 Y, leBO VeB=5V 100max LA ;{ OW \
Ic 15 A V(BR)CEO lc=25mA 160min | 180min v g - : o221
Is 4 A hre Vce=4V, Ic=5A 50min0] ) )
T
Pc 130(Tc=25°C) w Vce(sat) Ic=5A, I8=0.5A 2.0max v . IRt H 2
. g 3 1
Tj 150 °c fr V=12V, le=—2A 50typ MHz 8 s AR
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 250typ pF A ‘ N 1 1.05%% | 0.65:87
Chre Rank  O(50 to 100), P(70 to 140), Y(90 to 180) | *
5.45:0.1 : it : 5.45:0.1 14
m Typical Switching Characteristics (Common Emitter) B ¢ E
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
W) Q) (A) V) V) (A) (A) (1s) (1s) (1s) a. Part No.
40 4 10 10 5 1 1 02typ | 1.3typ | 0.45typ b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat)—le Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
(Vce=4V)
s RZESS N \ s 8 | 15
5 M%, w% g Ty,
omb: g
[/ el $ /
= y/ /4 ‘Omﬁx, > \ ~ Y/
< /4 20— s | < /
T 10 5 2 T 10
= / > \ = /
g i S g
3 L LS g 3
i/ — F \ A 5
s L g 1 \ ANES ) £
S I/ 50mA = ™~ IS
/, — \ w
| 4 18=20mA ] 5A
/£ \ H
. | g 0
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 Is(A) Base-Emittor Voltage Vee(V)
hee—Ic Characteristics (Typical) hre—lc Temperature Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) (Vce=4V) E
300 300 o 3
w | T 11T N w @ j
g bt N ry . 3 1l
< \ = 125°C < A
£100 \ £100 T B 1
o Typ o 25°C §
5 5 5 i
et 17 N s \\‘ = -1 i
g N 8 e <
N 2
8
=
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—le Characteristics (Typical) Safe Operating Area (Single Pulse) Pc—Ta Derating
(Vce=12V)
80 40 T 130
]
EON \
— , =
// N 10 A& 3
= o 100
A VB 2 s 2c \ e %
g 7 LN 1 N 2 \Z,
£ / - \ 2 S
3 c = )
H U LT 2 \\\ @ 6%
;"f “© /’ 3 ! . X e \ f%
L vy 5 Without Heatsink N g g
_.'f / o 3 0.5 Natural Cooling AY o 50
s /// : 1.25C3519 Z \
S / S : 5
o 20 (7 © 2.2SC3519A E N\
P /;/ 0.1 3
[ A =
é 1112 3 Without Heatsink \
0.05 : 1 i
-0.02 -0.1 -1 -5 -10 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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25C3678

Silicon NPN Triple Diffused Planar Transistor (High Voltage Switching 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 Ratings Unit Symbol Conditions Ratings Unit
0.4 ~ 4,820
Vceo 900 v ) Vce=800V 100max | uA q ‘1556 nE o‘ wal
VcEo 800 v IEBO VEB=7V 100max LA _:/‘T’QL_‘\ —F t
VEBO 7 \Y, V(BR)CEO lc=10mA 800min Y, o T \K\‘-
Ic 3(Pulse6) A hre Vce=4V, Ic=1A 10t030 g |2 N\.g8.2:01
b
I8 1.5 A VcEe(sat) Ic=1A, 18=0.2A 0.5max \% ‘ ‘
Pc 80(Tc=25°C) W VeBE(sat) Ic=1A, 18=0.2A 1.2max v L ,
Tj 150 oc fr VCE=12V, [E=-0.3A 6typ MHz g g I
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 50typ pF b ! MI 1 1.05'8% | 0.65%92
P
m Typical Switching Characteristics (Common Emitter) 5450, p £ (5450 14
Vce RL Ic VeB1 VB2 IB1 Is2 ton tstg tf T Weight : Approx 6.0g
“w el ® | v | w e @] w] e | {od-al 5 parro.
250 250 1 10 -5 0.15 -0.5 Imax S5max 1max b. Lot No.
lc—Vce Characteristics (Typical) Vee(sat),Vse(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
5__500mA 400mA (Ic/lB=5) 5 (Vce=4V)
T i Il
/ 300mA ﬁ?‘ Vee(sat) =
8%, _
’ =T | ‘ E’ g 5°C (Case Temp ’—”’—_// <
< / 200mA £> "5 _,_/ s
c 2 =) T =
= | >g J5°C (Case Temp) L ——1 <
/ 2 ———Tﬁ‘ﬂ’ﬁ/ T = <
5 G — P! =a M g B E
: I T ) P : 7N E/
H T | ‘ w5 LT 2 ks gl &
] <2 g 3 Sl &l g
% : - 18=50mA | 2‘}’5 < § 1 P 59 é{,’
5] Es & S ©f o
w2 & B
= A4S 8
g8 A,
o9 vee(sat) || |in 5 C
O ©
0 Ooa, [ o
0 1 2 3 4 0.02 0.05 0.1 0.5 1 3 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—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j.a—t Characteristics
(Vce=4V) 2
50 UNRN 1 ] ? g’
125°C ’viT 5 } j‘\ 4\ q; )
w 11T T } tstg T ® H
< 25°C Ey Vce=250V / <3 LA
< ~\ - Ic:lB1:—IB2 g 1
g ! ! ! ! ™ g ki =2:0.3:1Const. I 2 ‘//
= _55°C N o € 1 el
° |ttt ™~ E 1 g
= \\\ ’; th ,” 5] =
o c 7 [ l
10 = 7 2
3 N £°° - i~ Eos =
N & ton —— J/ g
5 0.2 o3
0.01 0.05 0.1 0.5 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 j 5 N\
00"& N 2 60 Ab/;
2 2 N 5 %,
L L ‘g \”},’)/}
N\ <
ER 5 1 a 40 LA
f3) \ o 5 %
5 = — *
] El [ without Heatsink H \
& 0.5 $ 0.5— Natural Cooling a
3 1 Without Heatsink s — L=3mH £ \
o [| Natural Cooling o [ | lee=—1.0A E 20
Duty:less than 1% =
2 N
Without Heatsink
0.1 0.1 3‘0 [ 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)
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25C3679

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

DC Current Gain hre

m Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°c)  External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit oo
15.6:04 o 1.8:0.
VcBo 900 v Iceo Vce=800V 100max LA § [Teee 8 20001
Vceo 800 Vv IEBO VEB=7V 100max UA —\
) 1L/ S\ t L
VEBO 7 \Y V(BR)CEO lc=10mA 800min \Y; | w\\
Ic 5(Pulse10) A hre VCE=4V, Ic=2A 10t030 g - ZE‘:' \g8.201
IB 25 A Vce(sat) Ic=2A, 18=0.4A 0.5max Vv | |
T
Pc 100(Tc=25°C) W VBE(sat) Ic=2A, I8=0.4A 1.2max v : ;7\ i w 2
= | H
T 150 °C fr Vee=12V, le=—0.5A 6typ MHz s g %‘ AHE
&
Tstg -55 to +150 °C Cos Vce=10V, f=1MHz 75typ pF f N | 10592 | L0.65%97
H Typical Switching Characteristics (Common Emitter) — i o 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
V) Q) (A) V) () (A) (A) (us) (1s) (us) a. Part No.
250 125 2 10 -5 0.3 -1 Imax 5max 1max b. Lot No.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
700mA 600mA (Ic/1e=5) (Vce=4V)
5 < 5
— =
[ 500mA | ic
4 — | at‘mni $F .
| o W —~
_ | I 22?2 < / I
< 300mA-| = s
| g m———— ]
£ 55 £ 3
£ / 200mA 3z 3 3 a I
o 22 5 2§l 8 I
5 s S o f| = [ g
5, VEN Vee(sat 2 o 2 G+ -
B 15=100mA X 55°C (Case Temp) | [ [T ——"T"H 3 Ug & ‘%’I
° T [T ]25°C (Case Templim= T [y o<
> 52 HriEC e e T | L] . Y kg
- e 3 w
85 = Shefle] / ’
Lo ‘ . ca‘""a P
5@ Vce(sat) 125.C ¢ T /
O .
0 0 T T I | Ll 0
0 1 2 3 2 0.03 0.05 0.1 05 1 5 10 0 0.2 04 0.6 08 1.0 1.2
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage VBe(V)
hre—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0;-a—t Characteristics
(Vce=4V) %
ST 10 — g 2 P
~ —_— T A
o ! T tst @ A
125°C = 5[vee =250V > ' 1
iy ~ 2 Ic:lB1:—IB2 =
2‘5 lc :=§~ E =2:0.3:1Const. L .% o
. ° 205 1
—55°C R E \\ ®
\\ g o1 . g Py
\\ g ~ 7 S 1
10 N = L €
Y 9% 7 g
H ton | [T~ J 2
@ s
5 0.2 o1
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
‘ ‘ 20 100
— 10
—
—I\C ~
\sfé o 5 z
4 %,
~ - - 2
$ oo, < 2 &
-1 2 - 1 s &
H S N € 3 %/}
S o0s A \ S oo0s A %,
3 /AN AN 3 o 50 %
5 \\ 5 z *
3 \ N\ 3 Without Heatsink <
% 0.1 = Without Heatsink N % 0.1 Natural Cooling £
o Natural Cooling ‘{ o F L=3mH E
0.05[ N 005 =—1.0A <
—{ Duty:less thanl% ——m7 —+—+ 1+ 1+ 4+ 1 ;
Without Heatsink
0.01 0.01 ‘ ‘ ‘ ‘ 3 . ; \
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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25C3680

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 Ratings Unit Symbol Conditions Ratings Unit
204 o 4.8:0
Vceo 900 v Iceo Vce=800V 100max LA S ‘ ‘15;_36 ‘ ‘ 28 =] 2001
Vceo 800 IeBO VeB=7V 100 I E
v max__| KA o\ -
VEBO 7 \Y; V(BR)CEO lc=10mA 800min \% . \
Ic 7(Pulse14) A hre Vce=4V, Ic=3A 101030 g v a:‘j o321
b
Is 3.5 A VCE(sat) Ic=3A, I8=0.6A 0.5max Y, ‘ ‘
Po 120(Tc=25°C) W Ve(sal) Ic=3A, I8=0.6A 1.2max v FHURS W )
Tj 150 °C fr Vee=12V, le=-2A 6typ MHz gg uw W
Tstg 55 to +150 °C Cos Ves=10V, f=1MHz 105typ pF N ‘ M | o | ooss:
W Typical Switching Characteristics (Common Emitter) 5.45:01 : £ - 5.45:01 14
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
W) Q) (A) ) W) (A) (A) (1s) (1s) (1s) a. Part No.
250 83 3 10 -5 0.45 -1.5 Imax S5max Imax b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
, . (Ic/18=5) , (Vce=4V)
>
7 T 5. 7]
T T
6 ‘ B Vee(sat) L1 6 /
500mA [ LT _
e 3> . e Temp) _——"/ L~ d <
z So | | ssgle 7 -1 LA 5 |
2 . T e L] / £
S 4 300mA 23 25.C (Cose // oy |
g T 55 M i L ° /
4 o) 52 || et '
3 88 11l 5
3, 18=100mA s ° .,
o w2
ouw
i) (]
E § V‘CE(‘SaI)
0 0 T o
0 1 2 3 4 0.02 0.05 0.1 0.5 0 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) tonetsigetr—Ic Characteristics (Typical) 0j.a—t Characteristics
(Vce=4V) % 2
=0 LT = ——==c= ; <
u 25°C ‘e\‘i"o 2 s s B tsto ° Pl
2 N % lvee=250v g 1
c ‘ ‘ = Ic:ls1:182=2:0.3:~1Const. ™~ 4 g
3 -55°C 5 N 2 %
© N < T 0.5 =
2 2 —— T 1
£ \%Q E 1 - t / § Bl
5 o 3 >
o 10 N S 05 / = ol
a % s o > 2
N & = S
5 ‘ ‘ 0.2 ‘ - 0.1
0.02 0.05 0.1 0.5 1 57 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
NN ¢,
10 B glsgpo}é"o = 10 \
5 X Eeass 5 g100
N O
o 3
< \ < s \/6’9
5 5 = >
= 1 X X . 2 s,
£ o5 \ X £ o5 2 \é%
3 \ 3 5 \,
s s z 50 *
3 3 Without Heatsink o
3 Without Heatsink X S 01 Natural Cooling 5 \
© Natural Cooling (8} — L=3mH g
0.05 1g=—1.0A H
— Duty:less than 1% s \
[ Without Heatsink
0.01 01 ‘ ‘ ‘ ‘ 3'3 t t \
2 5 10 50 100 500 1000 50 100 500 1000 0 25 50 75 100 125 150
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Silicon NPN Triple Diffused Planar Transistor (High Voltage and High Speed Switching Transistor)

25C3830

Application ; Switching Regulator and General Purpose

H Absolute maximum ratings  (Ta=25°C) M Electrical Characteristics (Ta=25°C) External Dimensions MT-25(T0220)
Symbol Ratings Unit Symbol Conditions Ratings Unit
10.2:0.2 o 4.8x0.
Vceo 600 Y, Iceo Vee=600V Imax mA ° & | L2.0:01
Vceo 500 v leBO Ve=10V 100max LA D +77
VEBO 10 Y, V(BR)CEO lc=25mA 500min \% 5 L]
Ic 6(Pulse12) A hre Vce=4V, Ic=2A 10t030 B il |a [T \ease
I8 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 \Y
Tj 150 °C fr Vce=12V, [e=-0.5A 8typ MHz g ‘
Tstg _55 to +150 °C Cos Vce=10V, f=1MHz 45typ pF - ‘
m Typical Switching Characteristics (Common Emitter) ! =
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf g Weight : Approx 2.69
(W) @ (A) V) V) (A) (A) (1s) (1s) (1s) 2 a. Part No.
200 100 2 10 -5 0.2 -0.4 Imax 4.5max | 0.5max ‘ b. Lot No.
Ic—Vce Characteristics (Typical) Vee(sat),Vse(sat)-Ic Temperature Characteristics (Typical) lc—Vse Temperature Characteristics (Typical)
6 = (Ic/1=5) 6 (Vce=4V)
—T 2
3B TgoomA__| ——1— P /
5 / 600MA T———T—— zg 5 /
= [ f | £ : /|
T 4 400mA - T s
= L ——TTom :5
; m 2> Vee(sat)|_~ E
e =7 /
° '/ 200mA 5% 1 L 2 /
S s n 5 1 9 ~ 3
5 — ‘ 52 = &/ 3 §
22 ‘ £0 S =2 &L shE
3 16=100mA E3 dg"” & L«?
LE N i y/
o O ~|/ 0
1 ou 1 oA Of b
24 ot Y &) 8
o« Vce(sat
0 o 0 — 0 M
0 1 2 3 4 0.02 0.05 0.1 05 1 0 0.2 04 06 08 1.0 1.2 1.4
Collector-Emitter Voltage Vce(V) Collector Current Ic(A) Base-Emittor Voltage Vse(V)
hre—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j-a—t Characteristics
(Vce=4V) E
50 7 o 4
| v 5 — T
" 125°C 2 ~ < A
£ 25°C N e |vece=200v - - 4
£ N < Ic:lB1:182=10:1:-2 7 LA
8 ‘ \ K] ] /
b _55°C A o 1 & | L
s § £ g1 1
S [= £
S o 0.5 g >
o 10 H £ T / — =
a E ~ — 805
| (% teo| T S
| =
5 0.1 0.3
0.02 0.05 0.1 0.5 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
<,
10 0%&755 10
= ~
5 N 2
5 n \%m \ & 40 /1;’
= ©, ~ < %
% & TN \ $ g %,
= = 2 30 %
s 1 N N X s 1 2 s
£ X £ a o,
S 05 N\ N 3 05 = %,
5 NENIA w_— 5 £ 5 *
H Ll \ \\ o 1 without Heatsink ~ —— —— o
S \ 5 Natural Cooling g
O .1 1H Wwithout Heatsink © o1 L=3mH £
Natural Cooling N ls2=—0.5A < 10
AN 0.05 Duty:less than 1% ;
[ [T 7 [ 1] [ without Heatsink
P oo LTI pe e AN
10 50 100 500 600 50 100 500 600 0 25 50 75 100 125 150
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Ambient Temperature Ta(’C)
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25C3831

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

W Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit 156 g
604 o 1820
Vceo 600 \Y IcBo Vce=600V Imax mA B ‘ |=926 . 3 S ‘+<M
T TN—F
Vceo 500 Vv lEBO VEB=10V 100max A .
[ 1L L/ e\ L
VEBO 10 \Y, V(BR)CEO lc=25mA 500min \Y g o \
o a 4
Ic 10(Pulse20) A hre Vce=4V, Ic=5A 10t030 a X o3zl
IB 4 A VcE(sat) Ic=5A, IB=1A 0.5max \ TR
Pc 100(Tc=25°C) w VBE(sat) Ic=5A, lB=1A 1.3 max Y o ‘ i M 2
s 3 |
Tj 150 °C fr Vee=12V, le=-1A 8yp | MHz § s ‘% A
&
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 105typ pF f N | 10592 | L0.65%2
. . . P . 5.45:01_ ' l  5.45:0.1 1.4
B Typical Switching Characteristics (Common Emitter) 5 ¢ &
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf J‘M Weight : Approx 6.0g
W) Q) (A) W) () (A) (A) (us) (1s) (1s) a. Part No.
200 40 5 10 -5 0.5 -1.0 lmax | 4.5max | 0.5max b. Lot No.
lc—Vce Characteristics (Typical) Vce(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
10 . (Ic/le=5) 10 (Vce=4V)
J — ——— S
x —— 2z
Bl e 800mA i L /
e I /
8 v 600mMA ] o ¥ //// z 8
< / T i £7 _55°C (Case Temp) 7] I Y T /
< S Z
2 // 400mA >g [T emp) T // s / / /
g ® —— 52 25°C (G2 P £ °®
= | 5 T L o
5 EXS [T e Templ=rT| 5 &f 2=
s moa|  FE | | [ g .
Y = == : & 3/ il
S \ £ = o Of &
© 100mA e SIS Q/
2 S E 2 NIt #\3/—12
cu b
Qo
e S
OO 1 2 3 4 0.02 0.05 0.1 0.5 1 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 VBe(V)
hre—lc Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j.a—t Characteristics
3
Vce=4V <
5 - (Vee=av) 10 i S >
125°C . = 1 & //
i 25°C T = tstg 8 A
< | L 2 Vee =200V g
£ T < Icile1ile2=10:1:-2 ™~ -
S 55°C S < ] — i
- [ —— QAN © > o5
A EEE ™\ g 1 ]
£ 7 £ A
£ \ - / 5 A1
3 205 =L ton o F
8] < c
a El g -~ 2
z g
2} tr =
5 0.1 L1 0.1
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
30 ‘ 30 100
- T
™N 20, T~
10 ™ N ol || 10 N =
. N \ X ; S g .
O, \ \ a 2
= AN NG \ = < &
T o g E 7,
= N £ 2 %
e 1 \ [ & %
5 N B 8 50 %
= AN 3 5,
Q os NN AN Q os g 2
e \ s 5
E HH N \ § Without Heatsink o
E Without Heatsink 8 Natural Cooling E
0.1+ Natural Cooling 1 L=3mH E
E 1s2=-0.5A s
0.05 T T - 0.05 Duty:less than 1% =
! ! [T Without Heatsink
0.02 [ ] 0.01 [T 38 ‘ ;
810 50 100 500 600 50 100 500 600 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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25C3832

Silicon NPN Triple Diffused Planar Transistor (High Voltage and High Speed Switching Transistor)

Application : Switching Regulator and General Purpose

W Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°c)  External Dimensions MT-25(T0O220)
Symbol Ratings Unit Symbol Conditions Ratings Unit s
10.2:02 S -0
Vceo 500 \ Icso Vce=500V 100max UA S 2.0:01
VcEo 400 V lEBO VeEB=10V 100max UA \\ % L
VEBO 10 \Y; V(BR)CEO Ic=25mA 400min Vv i L]
Ic 7(Pulse14) A hre VCe=4V, Ic=3A 101030 G 5| |[all_J|hearsee
I8 2 A Vee(sat) Ic=3A, 18=0.6A 0.5max v = [P |
Pc 50(Tc=25°C) W VBE(sat) Ic=3A, I8=0.6A 1.3max \ . x,i‘ ‘ 135
Tj 150 °c fr Vce=12V, [e=-0.5A 10typ MHz S s ‘ ‘ ‘
Ttg 55 to +150 oc Cos VcB=10V, f=1MHz 50typ PF b ‘ ‘ Oossisz |
. . . P . 25 ' J 125 ‘ 14
m Typical Switching Characteristics (Common Emitter) g T
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf Weight : Approx 2.6g
() Q) (A) () V) (A) (A) (1s) (1s) (1s) : a. Part No.
200 66.7 3 10 -5 0.3 -0.6 1max 3max | 0.5max ‘ b. Lot No.
Ic—Vce Characteristics (Typical) Vee(sat),Vee(sat)-Ic Temperature Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
= (Ic/lB=5) (Vce=4V)
! ! o‘omA — | < ! l
T, 600 — S
6 7§ L— § % o / l
® / 400mA v i /1]
. _— £, g /
< 300mA 2o ot
g // // e E§ _55°C (Case Temp) § / //
= it [ P e 5 ¢ /1]
I | 55 | .
(g — &g FLT Case TemBl T 2 g
2 55 125 &2— E @
2 - £ 1T S &
E ) 18=100mA EE [ 8 , fg/
V LE
ou
29
:C; = VCE‘(SSK) /
0 0 —— o
0 1 2 3 2 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—Ic Characteristics (Typical) tonetstgeti—lc Characteristics (Typical) 0j.a—t Characteristics
- 2
50 ‘ ‘ ‘ (Vce=4V) 10 : .S/ 2
| B g | :
v 125 C L § 5 tstg ?é A
< "o5° 2 Vee =200V S
£ 25‘ ? \\ < lc:lB1:—182=10:1:2 ‘é L
¢ B N e < il
N ~ g2 1 S Bl
© \\ £ g 1
: N Gos ==
o N 2% on £ i
5 10 £ == 7 2
a £ T~ |_—1 205
ES tf c
@ 8
5 0.1 - 0.3
0.02 0.05 0.1 05 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 i L 20 50
<,
10 0%@7: 10 \C _
N\ % 40 s
5 5 a .
2 \ 2 \ E &
K] K = .
B = 2 30 i,
e e 3 %
s £ a -
3 1 8 ) /94
g g Without Heatsink E 20
2 0.5 1 L Natural Cooling c
o “2[T1] without Heatsink ° L=3mH E
© [ | [| Natural Cooling © —lg2=1A E
[ 1| Duty:less than 1% % 10
=
[ Without Heatsink
0.1 ‘ ‘ ‘ 01 ‘ 2 i i \
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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25C3833

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) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit . . o
Vceo 500 Y, IcBo Vee=500V 100max HA S ‘ [~ ‘ i é ~l200
Veeo 400 v leso Ves=10V 100max | pA e\
ol =
Veso 10 v V(sricEo Ic=25mA 400min |V AN
g <l |a 201
Ic 12(Pulse24) A hre Vee=4V, Ic=7A 10t030 = X 232t
s 4 A VcE(sat) Ic=7A, Is=1.4A 0.5max \ -
Pc 100(Tc=25°C) W VBE(sat) Ic=7A, ls=1.4A 1.3max \Y d 3 ‘ i W 2
Tj 150 c fr Vee=12V, le=—1A 10yp | MHz § S ‘% A
Tstg -55 to +150 °C Cos Vee=10V, f=1MHz 105typ pF i N | 105197 | L 0.65%97
. . . P . 5.45:01_ + l + 5.45:0.1 1.4
B Typical Switching Characteristics (Common Emitter) 5 ¢ E
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf @ Weight : Approx 6.0g
W) Q) (A) ) W) (A) (A) (1s) (us) (1s) a. Part No.
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) lc—Vse Temperature Characteristics (Typical)
b . (Icl18=5) 1 (Vce=4V)
T — s
yooomh |—— % /]
10 /Y@L’_’________ é% 10 /
] . _ /1
— 600MA 8> 1 <
<, // |_— 3 2 g /
L >s mp g
oy , / == _55°C (Case Temp)_ - S / /
H 400mA s3 e £
E / — £s 25°C (Case TelirT] O 6 3 / / /
Ml Ve 2% g & 3
2 05 [T et E s/ 8T
9 200mA 3T 129 C s &) @ 3
= 4 £0 | S 4 & 1 [ —
> — - 1 < i ©
s LA | g of Lf1]é
15=100mA = AN S
=] N 8]
2 suw 2 — &
29 / b
Sa o =TT yoetsa) / /
% 1 2 3 4 0.02 0.05 0.1 0.5 % 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 2
50 n T - | g 2 pr
125°C 4 5 i 5 g
y - ™ S e % A
< 25°C N 2 Vce =200V N 8 t
5 ™1 ~ T lc:l1:—182=10:1:2 g 2 =
o -30°C = ™ & —
c 55\15 g 1 Zos
g N Cos & § el
© 2" T ton = T
9 10 £ - L] I g
5 tr —~— T §
5 0.1 0.1
0.02 0.05 0.1 05 1 5 1012 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
g JO%L,
= N s
10 A \\ 10 \ _
\ \ Y 3 Z
N AW} A W) \ \ =
~ 5 \00)74\4 \ \ ~ 5 Q 2,
< Q \ < s &
3 o5, \ 3 3 %,
s 1 < \ 2 1 2 o
o N N\ o a2 3
s 05 2 N S o5 3 50 %
© AN o ] %
g \ 3 :
2 N Ll)’ Without Heatsink o
o 0.1 Without Heatsink © Natural Cooling E
© Natural Cooling © L=3mH E
0.05 I —le=1A s
‘ ‘ ‘ ‘ ‘ Duty:less than 1% =
001 ‘ ‘ ‘ ‘ ‘ 001 ‘ ‘ ‘ ‘ ‘ 3.[5) Withou‘t Heatsl{nk
5 10 50 100 500 10 50 100 500 0 25 50 75 100 125 150

Collector-Emitter Voltage Vce(V)
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25C3834

DC Current Gain hre

Silicon NPN Triple Diffused Planar Transistor (Switching Transistor) Application : Humidifier, DC-DC Converter, and General Purpose
m Absolute maximum ratings (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-25(T0220)

Symbol Ratings Unit Symbol Conditions Ratings Unit 102 o

VcBo 200 % IcBo VcB=200V 100max HA ' g =200

Vceo 120 vV leBO Ves=8V 100max LA \\ %'Z,

VEBO 8 \Y; V(BR)CEO Ic=50mA 120min \% g L|

Ic 7(Pulsel4) A hre Vce=4V, Ic=3A 70t0220 e (] = |:

I8 3 A VcE(sat) Ic=3A, 18=0.3A 0.5max v

Pc 50(Tc=25°C) W VBE(sat) Ic=3A, 18=0.3A 1.2max \Y o % ‘

Tj 150 °C fr Vce=12V, le=-0.5A 30typ MHz sl s ‘

Tstg —55 to +150 °C Cos Ves=10V, f=1MHz 110typ pF :

m Typical Switching Characteristics (Common Emitter) 28 ! L
Vce RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf L Weight : Approx 2.69
W) () Q) V) V) (A) (A) (1s) (us) (1s) a. Part No.

50 16.7 3 10 -5 0.3 0.6 | 0.5max | 3.0max | 0.5max b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Is Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
7 | I 26 ; (Vc/s:w)
S g \ \
7,& 150mA i \ \ / /l
6 i > 6
400 5 \ \ _ A
s 2 { < /
= 5 = o 5
S T e \ : wiw
- o [
s, A0MA = ER
g / 4 / g \\ T 3 B 73/
o © 5 -~
s 3 // L — z‘omAf ‘? » \> 2 3 ‘z’;\w 7:5"5 &
g L —T g 1me > 2 ¢f 12 |2
H 2 D S 9 @ @
3 E e o 3 9 @
32 s 2 Lft—o &
18=10mA L & > ol
S [ & A
¥ — S \ \\ . &
4 A ENA ,
0 0 I 0
1 2 3 4 0.005 0.01 0.05 0.1 0.5 1 0 0.5 10 11
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
Vce=4V Vce=4V =
200 (Vce=4V) 300 - ‘5‘““6 (Vce=4V) 3 4
T 2! — G
_//J’ | &
pes | Typ/ /‘____’—-\§ E — ‘ ‘ ‘ § ///
100 c . |77 g
Ll H 25 ] 2 A1
- =\ & — I
171 N g T /3(;0 \ g 1 L1
50 By Z s AT o =
| [8) =
i 2 T Fos
e 7
E "4
20 20 03
0.02 0.1 0.5 1 5 7 0.01 005 0.1 05 1 5 7 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 20 ~ 50
TN \00/7)
AN 10 > -
2
= / 5 A T 40 4
£ 2 \e E %
220 < 2 & o
% // o 2 30 /'”«'@
c o A 4
@ = 2 ®,
3 5 1 \ [a} ‘9/0‘
g © = 5 "
bt 2 os Z 20
"9_ 10 2 Without Heatsink 2
5 ° Natural Cooling B
s} © E
% 10
0.1 =
Without Heatsink
0 0.05 : 1 i \
-0.01 -0.05 -0.1 -0.5 -1 -5 5 10 50 120 200 0 25 50 75 100 125 150
Emitter Current Ig(A) Collector-Emitter Voltage Vce(V) Ambient Temperature Ta(°C)
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25C3835

Silicon NPN Triple Diffused Planar Transistor (Switching Transistor)

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

m Absolute maximum ratings  (Ta=25°C) W Electrical Characteristics (Ta=25°C) External Dimensions MT-100(TO3P)
Symbol Ratings Unit Symbol Conditions Ratings Unit
204 s 480
Vceo 200 v IcBo Vca=200V 100max LA 9| ‘1556 nEE 20001
Vceo 120 \% IEBO VeB=8V 100max LA J‘\K‘*\ ‘\ —
VEBO 8 \ V/(BR)CEO lc=50mA 120min Y, g 1 ‘Qx i
Ic 7(Pulse14) A hre Vce=4V, Ic=3A 7010220 g - ali‘:l Ng3.2:01
b
IB 3 A VCE(sat) Ic=3A, 18=0.3A 0.5max \Y ‘ ‘
Pc 70(Tc=25°C) W Ve(sat) Ic=3A, 18=0.3A 1.2max v . IRV
Tj 150 °C fr VeE=12V, e=—0.5A 30typ MHz g g I I
g ~ i
Tstg 55 t0 +150 c Coe V=10V, f=1MHz 110typ pF N | 1oz | 06502
m Typical Switching Characteristics (Common Emitter) 54501, : £ : 5.45:01 14
Vee RL Ic VBB1 VBB2 IB1 IB2 ton tstg tf JIM Weight : Approx 6.0g
V) (©) (A) W) () (A) (A) (us) (1s) (us) a. Part No.
50 16.7 3 10 -5 0.3 -0.6 0.5max | 3.0max | 0.5max b. Lot No.
Ic—Vce Characteristics (Typical) Vce(sat)—Ile Characteristics (Typical) lc—Vee Temperature Characteristics (Typical)
7 So6 ; (Vce=4V)
| ‘ 3
700551 T50mA i ‘\ \\ / //
6 i > 6
opmt : LTI /]
/'7—4 g’ \ g l
<5 S ° 5
i g e s \ = // // //
- [
c ., A0MA 2 SR
- = \ . P
8] ° < ~
5 3 // L — 20mA % x © \j> '3 3 o *#g &
s Ui — 5 it > g /AR NE
@ = W o N @ @
S E 5 o 9) S @
S 2 w 7 2 oft—o 4
18=10mA L & i i
s [N \ s
1 / L E \ \ 1 / “,’
/ 8 — ™~
0 0 mm o L/
0 1 2 3 4 0.005 0.01 005 0.1 05 1 o 0.5 10 11
Collector-Emitter Voltage Vce(V) Base Current I8(A) Base-Emittor Voltage Vse(V)
hre—lc Characteristics (Typical) hre—Ic Temperature Characteristics (Typical) _ 0j.—t Characteristics
(Vce=4V) (Vce=4V) %
200 m 300 TITE s
. ’—_/4’ - N . — | ?:
£ el TN\ £ Il 2
£100 ] < 5C_—TT7] g A
< = NNT @ 22— 2
g = o e il 2 : e
‘GE) 1 N § T ,30"0 X é L L1
) ) ] z i
o o %
0.5
20 20 = 0.4
0.02 0.1 05 1 5 7 0.01 005 0.1 05 1 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 —~ 70
LT 100”
™ NS
P \ 10 X s 60 \
\
~ \ =
2 4 _ \5 - A
20 S g s %,
- /| = 2 N\
g // § § N\
] SR \ a %
= o AN - \‘3‘/9
S 5 2 30 *
- 5 0.5 )
5 10 2 Without Heatsink &
‘é L_O> Natural Cooling E 20 \
s E N\
é 10 ]
01 [ Without Heatsink \
0 0.05 &5 — 1 N
-0.01 -0.05 -0.1 -0.5 -1 -5 5 10 50 12