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BUL49D
BULB49D

High voltage fast-switching NPN power transistors

Features

High voltage capability

Low spread of dynamic parameters

Minimum lot-to-lot spread for reliable operation
Very high switching speed

High ruggedness

Applications

m Electronic transformers for halogen lamps

m Flyback and forward single transistor low
power converters

Descrlptlon Figure 1. Internal schematic diagram
The devices are manufactured using high voltage
multi-epitaxial planar technology for high C (2)
switching speeds and high voltage capability. The
devices are designed for use in electronic
transformer for halogen lamps.
SC07100
Table 1. Device summary
Order code Marking Package Packaging
BUL49D BUL49D TO-220 Tube
BUL49DFP BUL49DFP TO-220FP Tube
BULB49D-1 BULB49D I2PAK Tube
BULB49DT4 BULB49D D2PAK Tape and reel
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BUL49D - BULB49D

Electrical ratings

Electrical ratings

Table 2. Absolute maximum ratings
Value
Symbol Parameter D?PAK Unit
12PAK TO-220FP
TO-220
Vces | Collector-emitter voltage (Vgg =0) 850
Vceo | Collector-emitter voltage (Ig =0) 450 \Y
Vego Emitter-base voltage (I =0, Ig <2 A, V(BR)EBO v
tp < 10 ms)
Ic Collector current 5 A
lem Collector peak current (tp < 5ms) 10 A
Ig Base current 2 A
IBm Base peak current (tp < 5 ms) 4 A
Piot Total dissipation at T, 25°C 80 34 w
Tstg Storage temperature -65 to 150 °C
T, Max. operating junction temperature 150 °C
Table 3. Thermal data
D2PAK
Symbol Parameter 12PAK TO-220FP Unit
TO-220
Rihj-case | Thermal resistance junction-case max 1.56 3.67 °C/W
Rihj-amb | Thermal resistance junction-ambient max 62.5 62.5 °C/W
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Electrical characteristics

(Tcase = 25°C unless otherwise specified)

Table 4. Electrical characteristics
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
| Collector cut-off current | Ve =850V 100 | pA
CES | (Vge=0) Voe=850V To=125°C 500 | pA
Emitter cut-off current
leBO Veg=9V 100 | pA
(Ic =0)
Emitter-base brakdown
V(eRIEBO | voltage (I = 0) lg=10 mA 10 18 Vv
Collector-emitter
1) _
Veeo(sus) sustaining voltage (Ig = 0) lc=10mA 450 v
lc=1A lg=0.2 A 01 | 03 | V
@) | Collector-emitter ln=2 A la=0.4 A
Vee(say saturation voltage ¢ B 0.6 v
lc=4 A l5=0.8 A 12 |V
v (1) |Base-emitter saturation |lc=1A lg=0.2A 1 v
BE(sat) voltage Ic=4 A Ilg=0.8 A 1.3 \%
IC =10 mA VCE=5V 10
heg 1 | DC current gain Ic =500 mA Veg=5V 60
lc=7 A Vee=10V| 4 10
Maximum collector- lc=8A Veg=-25V
Veew (") | emitter voltage without | L =50 uH Rgg=0| 450 \Y;
snubber t,=10 s
Resistive load Vee =250V lc=2A
ts Storage time Ig1=-Igp =400 MA 2 3 us
t Fall time (see Figure 12) 0.8 | us
Ve =300V lc=4 A
Inductive load
| =800 mA R =0
ts Storage time 5(0") 5y BLB<°1ff) H 0.6 1.3 us
t Fall time BE(off) =" =i 50 | 100 | ns
(see Figure 13)
Ve Diode forward voltage Ic=3A 1.5 \Y
1. Pulsed duration = 300 ms, duty cycle <1.5%
1S7]
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BUL49D - BULB49D

Electrical characteristics

2.1

Electrical characteristics (curves)

Figure 2. Safe operating area (for Figure 3. Safe operating area (for
TO-220 - D?PAK - I?PAK) TO-220FP)
| (A) DG17310 | (A) DG17300
‘ ==, IR | B ¢ == A
PULSED PULSE OPERATION * PULSED PULSE OPERATION *
,‘012 10us 1012 10us
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B 6
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8 = T T s 8 i T T s
i: ¥ For‘ ‘si‘n‘a\e n‘on ‘ ===, ,,:ﬂos j: * For‘ ‘si‘n‘gle n‘on ‘ == — M
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2 2
o LTI T NI o LTI T T
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Figure 4. Derating curves Figure 5. Output characteristics
P GC57291 DG12240
tot le(A) Roi=80W {— 2A
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Figure 6. Collector-emitter saturation Figure 7. Base-emitter saturation
voltage voltage
v GC77300 v GC77310
CE(sat) — (sal)
V) = W
T,=125°C
10"
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7 T,=25° L
10° heg =5 0.8 LA
> ’ ///’
///” T,=125°C
1 1T =25° 0.6
107" — Lo — hee=5
0.4
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Electrical characteristics BUL49D - BULB49D

Figure 8. DC current gain Figure 9. DC current gain
h GC77280 h GC77290
1] [T ] = L] LI
50 [N\T,=125°C 50 N[ T,=125°C
40— o 40— LT
T,=25°C N T,=25°C
\
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T,=125°C T,=125°C
10 ‘ 10 ‘
Ve =1.5V Vee =5V
0 [T 0 [T ]
107° 1072 107" 10°  1c(A) 1073 1072 107" 10° I (A)

Figure 10. Inductive load storage time Figure 11. Inductive load fall time

t (ns) GC77330 t (n S) GC77320
s 1
VeL =300V VL =300V
VBE(off) =-5V VBE(off) =-5V
L=1mH L=1mH
3000 _ 300 _
T,=125°C Res(or) =0 Q NEEER Res(or) =002
2000 200
1000 N\ 100
500 — 50 —
——
300 c 30 o
T,=25°C T,=25°C
200 20
100 10
0 2 4 6 Ie (A) 0 2 4 6 Ie (A)

Figure 12. Reverse biased safe
operating area
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6
4
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Electrical characteristics

2.2 Test circuits
Figure 13. Resistive load switching test circuit
Re(2)
|81 e
- = T.U.T
7 Vee
o Res(2)
1) Fast electronic switch
2) Non-inductive resistor -
Ves — 1
= = DS10070 =i
Figure 14. Inductive load switching test circuit
Le
B1111R
(3)
——
Ig1 ¢ e
—
— <> F—a_ (1 ) (
T Yer P P
. . / VCIomp / VCC

1) Fast electronic switch Res(2)

2) Non-inductive resistor

3) Fast recovery rectifier

I — ——  DS10060 —_
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Package mechanical data

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a lead-free second level interconnect. The category of
second level interconnect is marked on the package and on the inner box label, in
compliance with JEDEC Standard JESD97. The maximum ratings related to soldering
conditions are also marked on the inner box label. ECOPACK is an ST trademark.
ECOPACK specifications are available at: www.st.com
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BUL49D - BULB49D

Package mechanical data

TO-220 mechanical data
mm inch
Dim
Min Typ Max Min Typ Max
A 4.40 4.60 0.173 0.181
b 0.61 0.88 0.024 0.034
b1 1.14 1.70 0.044 0.066
c 0.48 0.70 0.019 0.027
D 15.25 15.75 0.6 0.62
D1 1.27 0.050
10 10.40 0.393 0.409
e 2.40 2.70 0.094 0.106
el 4.95 5.15 0.194 0.202
F 1.23 1.32 0.048 0.051
H1 6.20 6.60 0.244 0.256
Ji 2.40 2.72 0.094 0.107
L 13 14 0.511 0.551
L1 3.50 3.93 0.137 0.154
L20 16.40 0.645
L30 28.90 1.137
P 3.75 3.85 0.147 0.151
Q 2.65 2.95 0.104 0.116
A
oP
"GATE” £ £
Notes 9—10 ;
T
A Q f L]
Cak Uil
- Vo
I D N
| D1 |
1~ | L30 -
‘ =
TNl \ i -
[ ‘ 1 1
prexs) —|||= 7
| L
[
1V 2y s ‘ a
—=l € J<— ‘ — |~ C
— b (x3)
l-€ IJ
"GATE”
Notes 9—-10
0015988_Rev_R
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Package mechanical data

BUL49D - BULB49D

TO-220FP mechanical data

) mm. inch
Dim
Min. Typ Max. Min. Typ. Max.
A 4.40 4.60 0.173 0.181
B 25 27 0.098 0.106
D 25 2.75 0.098 0.108
E 0.45 0.70 0.017 0.027
F 0.75 1.00 0.030 0.039
F1 1.15 1.50 0.045 0.067
F2 1.15 1.50 0.045 0.067
G 4.95 5.20 0.195 0.204
G1 2.40 2.70 0.094 0.106
H 10 10.40 0.393 0.409
L2 16 0.630
L3 28.6 30.6 1.126 1.204
L4 9.80 10.60 0.385 0.417
L5 2.9 3.6 0.114 0.141
L6 15.90 16.40 0.626 0.645
L7 9 9.30 0.354 0.366
Dia 3 3.2 0.118 0.126
w
/ I 0 —F
<<
‘ a
o I
L3 .
L6
L7
Dia i S
— S
) —
k _)
N )
N
123
L5
L2 L4
7012510-1

www.sycelectronica.com.ar



BUL49D - BULB49D Package mechanical data

I’PAK (TO-262) mechanical data
mm inch

Dim
Min Typ Max Min Typ Max
A 4.40 4.60 0.173 0.181
A1 2.40 2.72 0.094 0.107
b 0.61 0.88 0.024 0.034
b1 1.14 1.70 0.044 0.066
c 0.49 0.70 0.019 0.027
c2 1.23 1.32 0.048 0.052
8.95 9.35 0.352 0.368
e 2.40 2.70 0.094 0.106
el 4.95 5.15 0.194 0.202
E 10 10.40 0.393 0.410
L 13 14 0.511 0.551
L1 3.50 3.93 0.137 0.154
L2 1.27 1.40 0.050 0.055

A
E cl — =
L2
|
ey
9| @ i
| [‘ L1 Al
| | ]
b1(3x) |
L
|
| \ |
b (3x) | B
& |
—el- 0004982 H
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Package mechanical data BUL49D - BULB49D

D?PAK (TO-263) mechanical data
mm inch
Dim
Min Typ Max Min Typ Max
A 4.40 4.60 0.173 0.181
Al 0.03 0.23 0.001 0.009
b 0.70 0.93 0.027 0.037
b2 1.14 1.70 0.045 0.067
c 0.45 0.60 0.017 0.024
c2 1.23 1.36 0.048 0.053
D 8.95 9.35 0.352 0.368
D1 7.50 0.295
E 10 10.40 0.394 0.409
E1 8.50 0.334
e 2.54 0.1
el 4.88 5.28 0.192 0.208
H 15 15.85 0.590 0.624
J1 2.49 2.69 0.099 0.106
L 2.29 2.79 0.090 0.110
L1 1.27 1.40 0.05 0.055
L2 1.30 1.75 0.051 0.069
R 0.4 0.016
V2 0° 8° 0° 8°
A
E7
L1 [ r
‘ D1
y /o A
L2 % il %
|
THERMAL PAD
SEATING PLANE
COPLANARITY Al
L
GAUGE PLANE
0079457_M
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Packaging information
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Packaging information

D2PAK FOOTPRINT
| 16.90 |
f |
T ——— T
1220 - —-—f—-—-— 5.08
3160
~|3.50 |-
)‘— 9.75 4" All dimensions
are in millimeters

TAPE AND REEL SHIPMENT

REEL MECHANICAL DATA
40 in.
Accn;:; I:cl::e "o T mm inch
f T2t shot location DIM. N, TMAX. | MIN. [MAX.
A 330 12.992
-
N B 15 0.059
y < Nl c [}
2 v L C | 12.8 | 13.2 [0.504 [0.520
A D | é?; i ) D | 202 0795
A ! ! G | 24.4 | 26.4 |0.960 | 1.039
Full radius / Tape slot ™ [ G measured N 100 3.937
in core for at hub
tape start T 30.4 1.197
25mm min. |
width n
TAPE MECHANICAL DATA BASE QTY LISy
i 1000 1000
mm inch
DIM.
MIN. | MAX. | MIN. | MAX. _ _
A0 | 105 | 10.7 |0.413 |0.421 K . T | (oaanes o tape
| —\ o J +/=0.2mm
BO | 15.7 | 15.9 |0.618 |0.626 op N T
D | 15 | 1.6 |0.059 |0.063 _i/?:ia"f“ (3B o6 6580665 1; |
{ I I 1 1
D1 | 1.59 | 1.61 |0.062 |0.063 «| +he- . o e.._{a,ﬁ_ﬁ_ vl
E | 165 | 1.85 |0.065|0.073 A f, N
F | 11.4 [ 11.6 [0.449 [0.456 — | l J er i
Aq P enter line
KO | 48 | 50 |0.189 [0.197 - - of cavity
PO 3.9 41 |0.153[0.161 User Direction of Feed
P1 | 11.9 | 121 |0.468 |0.476 TRL
P2 | 1.9 | 21 |0.075 [0.082 e —
e e |
T | 025 | 0.35 |0.0098/0.0137 =Sl eSS =
W 23.7 | 24.3 |0.933 | 0.956 FEED DIRECTION Bending radius
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Revision history

Table 5. Document revision history
Date Revision Changes
10-Sep-2003 1 First release.
04-May-2007 2 The document has been reformatted.
09-Jun-2008 3 Inserted devices in: D°PAK and 1?PAK.
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