Philips Semiconductors Product specification

Silicon diffused power transistors BU508A; BU508D

|

High-voltage, high-speed switching npn transistor in SOTS3A envelope intended for use in horizontal
deflection circuits of colour television receivers. The BUBOBD has an integrated efficiency diode.

QUICK REFERENCE DATA

Collector-emitter voltage

peak value; Vgg =0 VCESM max. 1500 Vv
Collector-emitter voltage (open base) VCEO max. 700 Vv
Collector current (DC) Ic max. B A
Collector current peak value lem max. 15 A
Total power dissipation

up to Tpp = 25 °C Piot max. 126 W
Collector-saturation voltage
Ic=4bA;lg=2A VCEsat max. 1V
Saturation collector current Iesat typ. 45 A
Diode forward voltage (BUS08D}
IF=45A VF typ. 16 V
Fall time
lcm=45A;lg(on) = 1.4 A t typ. 0.7 us
15
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Philips Semiconductors Product specification

Silicon diffused power transistors BUS508A; BU508D

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage

peak value; Vgg =0 VCESM max., 1500 V
Collector-emitter voltage (open base) VCEO max. 700 V
Collector current {DC) Ic max, 8 A
Collector current peak value tem max. 15 A
Base current {DC) ig max. 4 A
Base current {peak value) IBM max. A
Reverse base current

(DC or average over any 20 ms period) -IBg(AV) max. 100 mA
Reverse base current* {peak value) ~IgMm max, b A
Total power dissipation

upto Ty =25°C Piot max. 125 W
Storage temperature range Tstg —65 to + 150 °C
Junction temperature T; max. 150 °C

THERMAL RESISTANCE

From junction to mounting base Rth j-mb = 1 K/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current**
VBE = 0; VCE = VCESMmax IcES max. 1 mA
VBE = 0: VcE = VCESMmax: Tj = 126 °C IcES max. 2 mA
Emitter cut-off current
VEg=6V;ig=0 lEBO max, 10 mA
Collector-emitter sustaining voltage
Ig=0;lIc=100mA; L=25 mH VCEQOsust min. 700 V
Saturation voltages
lc=45bAlg=2A VCEsat max. 1V
VBEsat max. 13V
DC current gain
Ic=100mA; Vg =5V hEE min, 6
hFE typ. 13
hrE max. 30
Transition frequency at f = 5 MHz
lc=01A;Vcg=5V fr typ. 7 MHz
Collectar capacitance at f = 1 MHz
Ig=1g=0;Veg=10V Ce typ. 125 pF

¥ Turn-off current.
** Measured with half-sinewave voltage {curve tracet).
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BU508A; BU508D
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Fig. 3 Oscilloscope display for VCEQsust:

1
o —— - 90%
ic BU5DSD  BUSDBA
\ —— —-10%
I \:l/ —-—1¢l<— t
| "
| - _— 1y e
L
s — ——IB(on)
t
- 20us 25us
64 us
Vee
t
7224366

Fig. 4 Switching times waveforms; Iom = 4.5 A; lg(on) = 1.4 A Lp =6 uH;
—Vgg = 4 V; —dig/dt = 0.6 A/us; typical value of t5= 6.5 us;

typical value of tf = 0.7 us.
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Philips Semiconductors Product specification

Silicon diffused power transistors BUS08A,; BU508D
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Fig. 5 Switching times test circuit (BUSOSA).
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Fig. 6 Switching times test circuit (BUS08D).
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Philips Semiconductors Product specification

Silicon diffused power transistors BUS08A; BU508D
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Fig. 7 Safe operating area; Ty, < 25 ©C.
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Philips Semiconductors Product specification

Silicon diffused power transistors BU5S08A; BU508D
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Fig. 10 Typical values Ig/lg = 2; Tj=25 oC. Fig. 11 Typical values Ic/ig = 2; Tj=25 oC.
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Philips Semiconductors Product specification

Silicon diffused power transistors BUS508A; BU508D

APPLICATION INFORMATION — HORIZONTAL DEFLECTION CIRCUIT WITH BUS08BA/D

In designing horizontal deflection circuits, allowance has to be made for component and operating
spreads in order not to exceed any Absolute Maximum Rating. Extensive analysis has shown that, for
the peak collector current and the collector emitter voltage of the output transistor, the total
allowance need not be higher than 15% and, the following recommended base-drive and heatsink
conditions are based on this figure.

To simplify the presentation the desigh curves given refer to nominal conditions. Where the collector
current will be modulated by the E-W correction circuit the average value of the peak coliector current
applies, if the modulation is less than 10%.

The BUS0BD is a BUSOBA with an integrated efficiency diode without a parasitic base-emitter resistor.
Therefore a circuit optimized for a BUSOBA can use a BUS0BD without alterations. N.B. if a BU508D
is used total device dissipation is increased due to the integrated diode losses.

To obtain a short fall time and minimum turn-off dissipation, with a high-voltage transistor, the
starage time must be sufficiently long and, during turn-off, the negative base-emitter voltage must be
sufficiently high. Both requirements can easily be realized by including a small coil in series with the
base of the output transistor. To reduce base current variations a series base resistor is added to most
designs. This has the disadvantage of reducing the energy in the base inductance during turn-off which,
in turn, reduces the negative base-emitter voltage. This with large resistor values may lead to an
insufficient negative voltage for correct device turn-off. This can be improved by providing a shunt
diode or capacitor in paratlel with the base resistor. Instead of giving various detailed base circuits
based on these considerations, it is a more direct approach to specify the recommended —dig/dt

(see Fig. 15).

The maximum transistor dissipation depends largety on the tolerance in the drive conditions. The
dissipation given in Fig. 16 allows for base current and —dig/dt tolerances of + 15%. The curve applies
1o a limit-case transistor at a mounting base temperature of 85 ©C. The thermal resistance for the
heatsink can be calculated from:

85 — Tamb max

R =
th mb-a Piot max

In which Tamb max is the maximum ambient temperature of the transistor.

In order to assure a value of thermal resistance at which thermal stability is achieved, the minimum
value for Tamp in the above equation is 46 °C.
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Silicon diffused power transistors BU5S08A; BU508D

APPLICATION INFORMATION {continued)
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(1) Not required for this circuit when BUS08D is used.

Fig. 12 Simplified horizontal deflection circuit.
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Silicon diffused power transistors BUS08A; BU508D

B _J\ ﬂ(on)
0 t
dip/dt
|
4—‘5—0‘
e VB E
—_—v L I N — a
_J'\
o0 ] 1
L | R
r
-Vim
143
b -~ |
J— A <7 |\ cm
'c y e \
—_—-—F \ e N\
L1 \ /’ hY
A '
/
7
’
0 i
] t i?
iy 1’
v v
VCEM
ce gy
0

7273469 3

Fig. 13 Fundamental waveforms (BUS0BA}.
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Silicon diffused power transistors BUS08A; BU508D

APPLICATION INFORMATION (continued)
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Fig. 14 Fundamental waveforms (BUS08D).
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Silicon diffused power transistors

BUS08A; BUS08D
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Fig. 15 Nominal end value of the base current and its rate of fall during turn-off as a function of

nominal peak collector current.

A 15% spread aflowance is included on these nominal values. Qg is defined as ig1/Ig{on) (see

Fig. 14).

The reverse drive voltage during the storage and fall time (—Vp) mustbe > 2 V.
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Fig. 16 Total dissipation of a limit-case transistor under maximum

operating conditions for 625 and 819 lines (T = 86 °C).
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