DISCRETE SEMICONDUCTORS

DATA SHEET

BUJ103AX
Silicon Diffused Power Transistor
Product specification August 2018
g

WeEn
WeEn Semiconductors



WeEn Semiconductors

Product specification

Silicon Diffused Power Transistor

BUJ103AX

GENERAL DESCRIPTION

High-voltage, high-speed planar-passivated npn power switching transistor in a plastic full-pack envelope intended
for use in high frequency electronic lighting ballast applications, converters, inverters, switching regulators, motor
control systems, etc.

QUICK REFERENCE DATA

SYMBOL |PARAMETER CONDITIONS TYP. | MAX. | UNIT
Veesm Collector-emitter voltage peak value Vege =0V - 700 \
cBO Collector-Base voltage (open emitter) - 700 \Y
Veeo Collector-emitter voltage (open base) - 400 \
c Collector current (DC) - 4 A
lom Collector current peak value - 8 A
Prot Total power dissipation T.<25°C - 26 W
Veesat Collector-emitter saturation voltage 0.25 1.0 V
FEsat DC current gain lc=3A;Vege=5V 12.5 -
+ Fall time Ic=2A,15,=0.4A 33 80 ns
PINNING - SOT186A PIN CONFIGURATION SYMBOL
PIN DESCRIPTION mb
1 |base O©O 2
2 |collector 14j<
3  |emitter ;
mb [solated 100
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum Rating System (IEC 134)
SYMBOL |PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veesm Collector to emitter voltage Vge =0V - 700 \Y
cEO Collector to emitter voltage (open base) - 400 \)
Veso Collector to base voltage (open emitter) - 700 \
I Collector current (DC) - 4 A
lom Collector current peak value - 8 A
Ig Base current (DC) - 2 A
lgm Base current peak value - 4 A
ot Total power dissipation T.<25°C - 26 w
Tag Storage temperature -65 150 °C
T; Junction temperature - 150 C
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS TYP. | MAX. | UNIT
Rinjhs Junction to heatsink with heatsink compound - 4.8 K/W
Rinja Junction to ambient in free air 55 - K/wW
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Silicon Diffused Power Transistor BUJ103AX
ISOLATION LIMITING VALUE & CHARACTERISTIC
T,s = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol R.M.S. isolation voltage from all |f = 50-60 Hz; sinusoidal - 2500 \
three terminals to external waveform;
heatsink R.H. £65% ; clean and dustfree
Cisol Capacitance from T2 to external [f =1 MHz - 10 - pF
heatsink
STATIC CHARACTERISTICS
T,s = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
loes Collector cut-off current ' Ve = 0 V; Ve = Veesuman - - 1.0 mA
CES Vee = 0 V; Vee = Veesuman - - 2.0 mA
T,=125°C
lego Collector cut-off current Veso = Veesmmax(700V) - - 0.1 mA
CEO ceo = Veeoumax(400V) - - 0.1 mA
lego Emitter cut-off current Veg=7V;1lc=0A - - 0.1 mA
CEOsust Collector-emitter sustaining voltage [lg =0 A; I =10 mA; 400 - - \
L=25mH
Viesat Collector-emitter saturation voltage [l =3.0A;15=0.6 A - 0.25 1.0 Vv
BEsat Base-emitter saturation voltage Ic=38.0A;1;=06A - 0.97 1.5 \
FE DC current gain lc=1mA; Ve =5V 10 17 32
hee lc=05A;Vee=5V 12 20 32
Neesat DC current gain lc=2A;Vge=5V 13.5 16 20
IC=3A;VCE=5V - 125 -
DYNAMIC CHARACTERISTICS
T,s = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS TYP. | MAX. | UNIT
Switching times (resistive load) lcon = 2.5 A; lgon = -lgor = 0.5 A;
RL = 75 Oth, VBB2 = 4 V,
ton Turn-on time 0.52 0.6 us
t Turn-off storage time 2.7 3.2 us
t Turn-off fall time 0.3 0.43 us
Switching times (inductive load) lcon =2 A; lgon = 0.4 A; Lg = 1 uH;
ts Turn-off storage time = 1.2 1.33 us
t Turn-off fall time 33 80 ns
Switching times (inductive load) leon =2 A; lgen =0.4 A; Lg =1 uH;
-Vgg=5V;T,=100C
ts Turn-off storage time - 1.8 us
t Turn-off fall time - 200 ns
1 Measured with half sine-wave voltage (curve tracer).
August 2018 2 Rev 1.100




WeEn Semiconductors

Product specification

Silicon Diffused Power Transistor

BUJ103AX

100-200R

Horizontal
Oscilloscope

Vertical

T4

6V L :lt
30-60 Hz

Fig.1. Test circuit for Vieosyst.

—» |--— fon

N\ 10%

tr< 30ns U
-IBoff ——»

Fig.4. Switching times waveforms with resistive load.
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Fig.5. Test circuit inductive load.
Vo =300 V; -Vge =5 V; Lo =200 uH; Ly = 1 uH

Fig.3. Test circuit resistive load. V), = -6 to +8 V
Ve =250 V; t,=20us;86 =t,/ T =0.01.
Rg and R, calculated from I, and Ig,, requirements.
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Fig.6. Switching times waveforms with inductive load.
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Fig.7. Normalised power dissipation.
PD% = 100-PD/PD ,5.c = f (T,,)
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Fig.10. Base-Emitter saturation voltage.
Solid lines = typ values, Vges, = f(IC); at IC/IB =4.
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Fig.8. Typical DC current gain. hee = f(l5)
parameter Ve
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Fig.11. Collector-Emitter saturation voltage.
Solid lines = typ values, Vges, = f(IC); at IC/IB =4.
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Fig.9. Collector-Emitter saturation voltage.
Solid lines = typ values, V¢esy = f(IB); T=25°C.
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Fig.12. Transient thermal impedance.
Zn ins = 1(t); parameter D = t,/T
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Fig.13. Reverse bias safe operating area. T;< T, pay AN 1ms
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Fig.15. Forward bias safe operating area. T,;< 25 °C
veL (1) P,; max and P, peak max lines.
(2) Second breakdown limits.
/ Region of permissible DC operation.
1l Extension for repetitive pulse operation.
1 Extension during turn-on in single
1 transistor converters provided that
= Rge< 100 Q and t,< 0.6 ps.
Fig.14. Test circuit for reverse bias NB:  Mounted with heatsink compound and
safe operating area. 30 * 5 newton force on the centre of the
V,<1000V; V,, = 150V; Vgg = -5V, Lg = TuH; envelope.

L, = 200uH
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MECHANICAL DATA

Plastic single—ended package;isolated heatsink mounted; 1 mounting hole; 3—lead TO—220 "full pack”

SOT186A
v ﬁ
1 1
: |
! ! D1
o (OO0
4 7 D
J'(Z)
i - (M
¥ Le
T
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! (@ _{ [ J J
| bl .
C w® o
IE‘ o] 2,5 Smm
I_I_I_I_I_I_I_I_I_IJ
@] scale
2 2 3
UNIT| A | A1| b b1 b2]| c D |D1] E e eq j( )K( ) L L1 L(21) P Q q w T( )
max
46(12.9(10.9]|1.1]1.4(0.7(15.8/ 6.5|10.3 2.7 | 0.6 |14.4| 3.30 3.212.6]3.0
mm 2.54| 5.08 3 0.4| 2.5
4.0(2.5/0.7]/]0.9|1.0[0.4(15.2| 6.3|9.7 1.7 | 0.4 [13.5| 2.79 3.012.3|2.6
Notes
1. Terminal dimensions within this zone are uncotrolled
2. Dot lines area designs may vary
3. Eject pin mark is for reference only
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
SOT186A 3 LEADS TO220F -E—@- 2013—-11-14
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Legal information

Data sheet status

Document Product Definition

status [1][2] | status [3]

Objective Development | This document contains data from
[short] data the objective specification for product
sheet development.

Preliminary Qualification | This document contains data from the
[short] data preliminary specification.

sheet

Product Production This document contains the product
[short] data specification.

sheet

[11  Please consult the most recently issued document before initiating or
completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have
changed since this document was published and may differ in case of
multiple devices. The latest product status information is available on
the Internet at URL http://www.ween-semi.com.

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. WeEn Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(sand title. A short data sheet is
intended for quick reference only and should not be relied upon to contain
detailed and full information. For detailed and full information see the
relevant full data sheet, which is available on request via the local WeEn
Semiconductors sales office. In case of any inconsistency or conflict with the
short data sheet, the full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
WeEn Semiconductors and its customer, unless WeEn Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the WeEn Semiconductors product

is deemed to offer functions and qualities beyond those described in the
Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, WeEn Semiconductors does not

give any representations or warranties, expressed or implied, as to the
accuracy or completeness of such information and shall have no liability for
the consequences of use of such information. WeEn Semiconductors takes
no responsibility for the content in this document if provided by an information
source outside of WeEn Semiconductors.

In no event shall WeEn Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges whether or not such
damages are based on tort (including negligence, warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, WeEn Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of WeEn
Semiconductors.

Right to make changes — WeEn Semiconductors reserves the right to
make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — WeEn Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical

or safety-critical systems or equipment, nor in applications where failure

or malfunction of an WeEn Semiconductors product can reasonably

be expected to result in personal injury, death or severe property or
environmental damage. WeEn Semiconductors and its suppliers accept no
liability for inclusion and/or use of WeEn Semiconductors products in such
equipment or applications and therefore such inclusion and/or use is at the
customer’s own risk.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. WeEn Semiconductors makes
no representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using WeEn Semiconductors products, and WeEn
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the WeEn Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

WeEn Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using WeEn
Semiconductors products in order to avoid a default of the applications

and the products or of the application or use by customer’s third party
customer(s). WeEn does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or the
grant, conveyance or implication of any license under any copyrights, patents
or other industrial or intellectual property rights.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific WeEn Semiconductors product is automotive
qualified, the product is not suitable for automotive use. It is neither qualified
nor tested in accordance with automotive testing or application requirements.
WeEn Semiconductors accepts no liability for inclusion and/or use of non-
automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without WeEn Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
WeEn Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies WeEn Semiconductors for

any liability, damages or failed product claims resulting from customer
design and use of the product for automotive applications beyond WeEn
Semiconductors’ standard warranty and WeEn Semiconductors’ product
specifications.
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Translations — A non-English (translated version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.



@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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