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FASTSWITCH EASY-TO-DRIVE (ETD) NPN TRANSISTORS

= HIGH SWITCHING SPEED NPN POWER
TRANSISTOR

= EASY TO DRIVE

» HIGH VOLTAGE FOR OFF-LINE APPLICA-
TIONS

s 100KHz SWITCHING SPEED

= LOW COST DRIVE CIRCUITS

= LOW DYNAMIC SATURATION

APPLICATIONS

= SMPS
= MOTOR DRIVES

DESCRIPTION

These Easy-to-Drive FASTSWITCH NPN power
transistors are specially designed for high reliability

PRELIMINARY DATA

industrial and professional power driving applica-
tions such as motor drives and off-line swntchlng po-
wer supplies. ETD transistors will operate using ea-
sy drive circuits at up to 100KHz ; this helps to sim-
plify designs and improve reliability. The superior
switching performance and low crossover losses re-
duce dissipation and consequently lower the equip-
ment operating temperature. These ETD transistors
are suitable for applications in high reliability me-
dium power motors drives and half bridge and full
bridge converters.

These Easy-to-Drive FASTSWITCH transistors are
available in TO-218 and TO-3 packages. Additio-
nally, the alumina isolated version is available in the
TOP-3I package.

TO-218

TO-3

ABSOLUTE MAXIMUM RATINGS

Value
Symbol Parameter TO-218| BUF410 BUF410A | Unit
TOP-3I{ BUF4101 | BUF410Al
Veev Collector-emitter Voltage (Vs = — 1.5V) 850 1000 A
Vceo | Collector-emitter Voltage (lg = 0) 450 \
Veso Emitter-base Voltage (Ig = 0) 7 \"
lc Collector Current 15 A
lom Collector Peak Current 30 A
Ig Base Current 3 A
lam Base Peak Current 45 A
TO-218 TOP-3I
Piot Total Dissipation at T < 25°C 125 85 w
Tsig Storage Temperature — 65 to 150 °C
T, Max. Operating Junction Temperature 150 °C
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THERMAL DATA S 6 S=-THOMSON 30E D
TO-218 TOP-3I
Rin)-case | Thermal Resistance Junction-case Max 1 1.47 °C/W
o T-33-13
ELECTRICAL CHARACTERISTICS (T; = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
lcer Collector Cutoff Vee = Veey 0.2 mA
Current (Rge = 10Q) Vee = Veey Te =100°C 1 mA
Icev Collector Cutoff Vge = Vgev Vee =— 1.5V 0.2 mA
Current Vee = Vgev Vee =— 1.6V T, = 100°C 1 mA
leso Emitter Cutoff Veg =5V 1 mA
Current (I = 0)
V(’;EO(sus)ii Collector Emitter lc =0.2A L =25mH 450 \
Sustaining Voltage
VEBO Emitter-base lg = 50mA 7 A
Voltage (Ic =0)
Vcesay® | Collector-emitter lg =5A Ig =0.5A 0.8 v
Saturation Voltage g =5A I = 0.5A Te = 100°C 2.8 v
lc =10A Ig =2A 0.5 \
lc = 10A lg =2A Te =100°C 2 %
Vee(sat)* | Base-emitter lg =5A lg = 0.5A 0.9 \Y
Saturation Voltage lc =5A Ig = 0.5A Te = 100°C 1.5 \
lg =10A Ig =2A 141 \
Ic = 10A lg =2A T = 100°C 1.5 \
dic/dt | Rate of Rise of Ve =300V Rg =0 tp =3us
on-state Collector i1 =0.75A Tj=25°C 60 Alus
Current lg1 = 0.75A Tj =100°C - 45 Afus
lg1 = 3A T, = 100°C 100 Alus
Vce(3us) | Collector-emitter Vee = 300V Re = 60Q
Dynamic Voltage g1 =0.75A T; =25°C 2.1 \'
T =100°C 8 v
Vce(bus) | Collector-emitter Vge =300V Rg =60Q
Dynamic Voltage lg1 = 0.75A T, =25°C 1.1 v
T, = 100°C 4 \%
ts Storage Time lc =5A Vee =50V 0.8 us
ts Fall Time Vpg =— 5V Rge =1.2Q 0.05 us
te Cross Over Time Velamp = 400V Ig1 =0.5A 0.08 us
L = 0.5mH
ts Storage Time lc =5A Vg =50V 1.8 us
tt Fall Time Vpg =— 5V Rgs =1.2Q 0.1 us
te Cross Over Time Velamp =400V Igi = 0.5A 0.18 us
L =0.5mH T; = 100°C
Veew Maximum Collector lc =56A Vee =50V 500 A
Emitter Voltage without| Vgg =— 5V Res = 1.2Q
Snubber Volamp =400V lg1 =0.5A
L = 0.5mH Tj = 125°C
ts Storage Time lc =5BA Vee =50V 1.5 us
te Fall Time Vg =0 Rgs = 0.3Q 0.04 us
te Cross Over Time Velamp =400V Ig1 = 0.5A 0.07 us
L =0.5mH
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Symbol Parameter Test.Conditions Min. Typ. Max. Unit
ts Storage Time lc =5A Voo =50V 3 us
tt Fall Time Vgs =0 Rgg = 0.3Q 0.15 us
te Cross Over Time Velamp = 400V lg1 =0.5A 0.25 us

L =0.5mH T; =100°C
Veew | Maximum Collector lc =BA Vee =50V 500 \
Emitter Voitage without| Vgg =0 Res = 0.3Q -~
Snubber Velamp = 400V Is1 = 05A ’ T-33-13 :
L =0.5mH T, =125°C
ts Storage Time lc =10A Vge =50V 1.9 us
1 Fall Time Vgg =— 5V Rgp = 1.2Q 0.06 us
te Cross Over Time Velamp = 400V Ig1 =2A 0.12 us
L =0.25mH
ts Storage Time le =10A Vee =50V 3.2 us
t Fall Time Vgg =— 5V Rag =1.2Q 0.12 us
te Cross Over Time Volamp = 400V lgt =2A 0.3 us
L =0.256mH T; =100°C
Voew Maximum Collector lowoir = 15A lg1 =3A 400 \
Emitter Voltage without| Vgg =— 5V Vee =50V
Snubber L =0.17mH Rps = 1.2Q
Tj =125°C

Turn-on Switching Test Circuit.

Turn-off Switching Test Circuit.

SC-0351

| (3
tay 1 I
— I Vee |

’ V(lamp 7 VEC

L L L

SC-0354

(1) Fast electronic switch
(2) Non-inductive Resistor
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(1) Fast electronic switch
(2) Non-inductive Resistor
(3) Fast recovery rectifier
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Turn-on Switching Test Waveforms.
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Turn-off Switching Waveforms (inductive load).
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Reverse Biased Safe Operating Areas.
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Forward Biased Safe Operating Areas.
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Storage Time Versus Pulse Time.
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