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Silicon diffused power transistor
Rev. 02 — 12 December 2005 Product data sheet .

1. Product profile

1.1 General description

High-voltage, high-speed NPN power switching transistor in a SOT399 isolated plastic
package.

1.2 Features

m Isolated package m Fast switching

1.3 Applications
m High frequency Cathode Ray Tube (CRT) monitors

1.4 Quick reference data

B Vcesvy £1500V B Ic<12A
B P <45W " hee =7 (typ)

2. Pinning information

Table 1:  Pinning

Pin Description Simplified outline Symbol
base

mb 2
collector N————]

2
o)
3 emitter O 1 —[
mb isolated
C 3
symo56

o
U1
1 2 3
SOT399

o
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Philips Semiconductors BU2527AX

. Silicon diffused power transistor

3. Ordering information

Table 2:  Ordering information

Type number |Package

Name ‘ Description Version

BU2527AX - plastic single-ended through-hole package; mountable to heatsink; 1 mounting hole; SOT399
3in-line leads

4. Limiting values

Table 3:  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max Unit
VcEsm collector-emitter peak voltage Vge=0V - 1500 \Y
Vceo collector-emitter voltage open base - 800 \%
Ic collector current - 12 A
lem peak collector current - 30 A
Ig base current - 8 A
lBm peak base current - 12 A
Isr reverse base current averaged over any 20 ms period - 0.2 A
IBRM peak reverse base current - 7 A
Piot total power dissipation Th <25 °C; see Figure 1 - 45 W
Tstg storage temperature -55 +150 °C
T junction temperature - 150 °C
120 03aal3
Pder
(%)
80
40
0
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Th (°C)

With heatsink compound

P
___ ot 100%

P =
der Ptot(25 °C)

Fig 1. Normalized total power dissipation as a function of heatsink temperature
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5. Thermal characteristics

Silicon diffused power transistor

Table 4: Thermal characteristics

Symbol  Parameter

Conditions Min Typ Max Unit
Rin(-hy thermal resistance from junction to without heatsink compound - - 3.7 KW
heatsink with heatsink compound; - - 2.8 KIW
see Figure 2
Rih(-a) thermal resistance from junction to in free air - 35 - KW
ambient
10 003aab097
Zih(j-h)
(K/W) -
—5=05 — =
‘ puns
l=o2
— o1 - =
——0.05 — =
_ 1 — A
107 ==q.02 2
P Yy
102 |_Single pulse A |_| |_ T
;>- tp‘« ton
-— T —»
10-3 T T I ———
1075 1074 1073 1072 1071 10
tp (s)
Fig 2. Transient thermal impedance from junction to heatsink as a function of pulse duration
6. Isolation characteristics
Table 5:  Isolation limiting values and characteristics
Th = 25 °C unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Unit
VisolRM repetitive peak RH < 65 %; clean and dust free m - - 2500 \%
isolation voltage
Cisol isolation capacitance f=1 MHz @ - 22 - pF

[1] From all three terminals to external heatsink.

[2] From pin 2 to external heatsink.
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7. Characteristics

Silicon diffused power transistor

Table 6:  Characteristics
Tmp = 25 °C; unless otherwise specified.

Symbol Parameter
Static characteristics

collector-emitter cut-off

Ices
current

leBO emitter-base cut-off current

V(BRIEBO open-collector emitter-base
breakdown voltage

VcEOsus collector-emitter sustaining
voltage

VcEsat collector-emitter saturation
voltage

VBEsat base-emitter saturation
voltage

hre DC current gain

Dynamic characteristics

Cc collector capacitance
ts storage time
tf fall time

Conditions

Ve =0 V; Vce = Vceswm

Vee =0V, Vcg = Vcesw; Tj=125°C
Veg=75V;Ic=0A

s =1 mA

lg =0 A; Ic = 100 mA; Lc = 25 mH;
see Figure 3 and 4

Ic=6A;1lg=1.2A; see Figure 8
Ic=6A;lg=1.2A; see Figure 9 and 10

Ic=1A;Vce =5V, see Figure 7
Ic=6A;Vce =5V, see Figure 7

le=0A; Veg =10 V; f = 1 MHz

lcsat =6 A; Lc =170 pH; Lg = 0.6 uH
Vgg =2V, Cq, =5.4 nF; |B(end) =0.55A;
—dlg/dt = 3.33 A/us; see Figure 5 and 6

Min  Typ

[ - -

[ . _
7.5 135
800 -

10
5 7
- 145
- 1.7
- 0.1

Max

0.25

0.25

13

21

Unit

mA
mA
mA

pF
us
us

[1] Measured with half sine-wave voltage (curve tracer).
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I

Silicon diffused power transistor

50V
100 Q to 200 Q

horizontal
oscilloscope

vertical

10

30 Hz to 60 Hz

Fig 3. Test circuit for collector-emitter sustaining

003aab120

(mA)

250

200
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min- Vee (V)
VCEOsus

003aab119

Fig 4. Oscilloscope display for collector-emitter

voltage sustaining voltage test waveform
Ic
_/}7 Icsat
— 90 %
+150 V nominal adjust for Icsat
Lc
10 %
| Lg DUT By t
B(end) ~ AN 7
Ve — cto 4 tstg
I
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t
=— ~IBoff

Fig 5. Test circuit for inductive load switching

Fig

003aab087

6. Switching times definitions for inductive load
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. Silicon diffused power transistor
102 003aaa090 10 003aab092
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(3 Tj=-40°C (4) Tj=25°C;hge=3
Fig 7. DC current gain as a function of collector Fig 8. Collector-emitter saturation voltage as a
current; typical values function of collector current; typical values
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(3) Tj=25°C;Ic=5A (3) T;=85°C;hge=3
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Fig 9. Base-emitter saturation voltage as a function of Fig 10. Base-emitter saturation voltage as a function of
base current; typical values collector current; typical values
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. Silicon diffused power transistor
30 003aab099
Ic
Vce (A)
Lo 20
VeL(cE)
I(end Lg DUT
(\e/n ) :\0 YA Cip ZS
BB
I_M_I 10 \
003aab089
0
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Lg =3 pH; Lc = 100 pH to 200 pH;
Csp =1nFto22nF
Fig 11. Test circuit for reverse bias safe operating area  Fig 12. Reverse bias safe operating area
102 ‘ ___003aab09g
— i
Ic Flem i
(A) f NC 1)
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10 Ic \\\‘ \\ N
N
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tot\\ N
S
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P e} :?p \\
N
101 \\ \\
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| ®)
»‘ tp -— t
-— T —»
102 i m T
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Vce (V)
Tmpb < 25 °C; mounted with heatsink compound; 6 = 0.01
(1) t,=40ps;5=0.01
(2) t,=100ps;5=0.01
(3) tp=1ms;5=0.01
(4) t,=10ms;5=0.01
(5) DC
Fig 13. Forward bias safe operating area
8. Package information
Epoxy meets requirements of UL94 V-0 at ¥g inch.
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. Silicon diffused power transistor

9. Package outline

Plastic single-ended through-hole package; mountable to heatsink; 1 mounting hole; 3 in-line leads SOT399

E . A
m - p |- 4>A1+
* n S e -
i N ‘\‘ i -
o - [o—(J—o S o () o
D 7\¢°‘
( [ \
Dy "
;‘—/
o) B HaE [ ]
SN e
by | [l= ‘ Q
L —- b‘z -
[
| |
1w 2\ SLP : | | |
| os | e
g
0 5 10 mm
Lo lbonn]
scale

DIMENSIONS (mm are the original dimensions)

UNT| A | A;| b | by | byl c|D|D|Dy| Ele |k |L [P m|P|lQ|qg|aq|wl|a

mm | 58| 33| 12| 22| 47|09 | 27 | 225|102 | 16 5.45 22 191 | 54 | 08 | 34 | 34 | 47 | 257 0.4 27°
48 | 27 | 09 | 1.8 | 42 | 06 | 26 | 215] 99 | 15 ) 18 |181| 48 | 06 | 3.1 | 32 | 43 | 251 ) 23°

Note
1. Tinning of terminals are uncontrolled within zone L.

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION

SOT399 = @ 98-11-06

ISSUE DATE

Fig 14. Package outline SOT399
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. Silicon diffused power transistor

10. Revision history

Table 7:  Revision history

Document ID Release date Data sheet status Change notice Doc. number Supersedes

BU2527AX_2 20051212 Product data sheet - - BU2527AX_1

Modifications: ® The format of this data sheet has been redesigned to comply with the new presentation and
information standard of Philips Semiconductors.

BU2527AX_1 19970901 Product specification - - -
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11. Data sheet status

Silicon diffused power transistor

Level Data sheetstatus [l  Product status 28]  Definition

| Objective data Development

This data sheet contains data from the objective specification for product development. Philips

Semiconductors reserves the right to change the specification in any manner without notice.

1] Preliminary data Qualification

This data sheet contains data from the preliminary specification. Supplementary data will be published

at a later date. Philips Semiconductors reserves the right to change the specification without notice, in
order to improve the design and supply the best possible product.

1] Product data Production

This data sheet contains data from the product specification. Philips Semiconductors reserves the

right to make changes at any time in order to improve the design, manufacturing and supply. Relevant
changes will be communicated via a Customer Product/Process Change Notification (CPCN).

[1]  Please consult the most recently issued data sheet before initiating or completing a design.

[2] The product status of the device(s) described in this data sheet may have changed since this data sheet was published. The latest information is available on the Internet at

URL http://www.semiconductors.philips.com.

[3] For data sheets describing multiple type numbers, the highest-level product status determines the data sheet status.

12. Definitions

Short-form specification —  The data in a short-form specification is
extracted from a full data sheet with the same type number and title. For
detailed information see the relevant data sheet or data handbook.

Limiting values definiton —  Limiting values given are in accordance with
the Absolute Maximum Rating System (IEC 60134). Stress above one or
more of the limiting values may cause permanent damage to the device.
These are stress ratings only and operation of the device at these or at any
other conditions above those given in the Characteristics sections of the
specification is not implied. Exposure to limiting values for extended periods
may affect device reliability.

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

13. Disclaimers

Life support — These products are not designed for use in life support
appliances, devices, or systems where malfunction of these products can
reasonably be expected to result in personal injury. Philips Semiconductors

15. Contact information

customers using or selling these products for use in such applications do so
at their own risk and agree to fully indemnify Philips Semiconductors for any
damages resulting from such application.

Right to make changes — Philips Semiconductors reserves the right to
make changes in the products - including circuits, standard cells, and/or
software - described or contained herein in order to improve design and/or
performance. When the product is in full production (status ‘Production’),
relevant changes will be communicated via a Customer Product/Process
Change Notification (CPCN). Philips Semiconductors assumes no
responsibility or liability for the use of any of these products, conveys no
license or title under any patent, copyright, or mask work right to these
products, and makes no representations or warranties that these products are
free from patent, copyright, or mask work right infringement, unless otherwise
specified.

14. Trademarks

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

For additional information, please visit: http://www.semiconductors.philips.com
For sales office addresses, send an email to: sales.addresses@www.semiconductors.philips.com
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