BD644; 646; 648
BD650; 652

SILICON DARLINGTON POWER TRANSISTORS

PNP epitaxial-base transistors in a monolithic Darlington circuit. They are housed in a TO-220
envelope and intended for applications such as audio output stages, switching, and general amplifiers.

The NPN complements are BD643, BD645, BD647, BD649 and BD651.

QUICK REFERENCE DATA

BD644 | 646 | 648 | 650 | 652
Collector-base voltage !

(open emitter) —~VeBo  mex. 45 60 80| 100 (120 V
Collector-emitter voltage
{open base) -VeEQ max. 45 | 60 | 80| 100 | 120 V
Collector current (DC) ~-I¢ max. 8 A
Total power dissipation
up to Tamp =25 °C Ptot max. 625 w
Junction temperature T max. 150 °C
DC current gain
—lc=3A;~Veg=3V heg min, - l7so { 750 I 750 ’750
-lc=4A; V=3V min. 750 - - -
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-220.
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BD644; 646; 648
BD650; 652
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Fig. 2 Circuit diagram.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BD644 | 646 |648 | 650 |652

Collector-base voltage

(open emitter) ~Vego  max. 45 60 80 {100 {120V
Collector-emitter voltage

{open base) ~VCEQ Mmax. 45 60 80 |100 {120 V
Emitter-base voltage

{open collector) —VEpo Mmax. 5 v
Collector current {DC) —ic max. 8 A
Collector current {peak value) =lcm max. 12 A
Base current (DC) -ig max. 150 mA
Total power dissipation

up 1o Tamp =25 °C Piot max. 625 w
Storage temperature range Tstg —65 to +150 °c
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE *

From junction to

mounting base Rthj-mb max. 2 K/W
From junction to ambient

in free air Rthja  max. 70 K/W

* Based on maximum junction temperature in line with common industrial practice. The resulting
higher junction temperature of the output transistor is taken into account.
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Silicon Darlington power transistors 80644, 646; 648
BD650; 652

CHARACTERISTICS
Ti=25 °C unless otherwise specified

Collector cut-off currents

—lg=0;—Vgg=—Vceomax. —lgcgp max. 0.1 mA
—lg=0; —Vcg =—1/2 Vcpp max.

Tj=150°C —lcpo  max. 1 mA
—lg=0;-Veg=-1/2Vcgg max. —Iggp  mMax. 0.2 mA
Emitter cut-off current .

~lc=0;,-Vgg=5V -lggg  max. 5 mA

BD644 | 646 | 648 | 650 | 652
DC current gain (see note 1)

—Ic=05A;~-Veg=3V heg typ. 2700 {2700 {2700 |2700 {2700

—Igc=4A;-Vgg=3V hFe min. 750 - - - -

=Ic=3A;-VCg =3V hEe min. — | 750 | 750 | 750 | 750

—lg=BA;-Vgg=3V hpg typ. 200 | 200 | 200 | 200 | 200
Base-emitter voltage (see notes 1 and 2)

—lg=4A;-Vcg=3V —Vge max. 25 - - - -V

—ic=3A;-Vgg=3V max. -1 25| 25| 25| 25V
Saturation voltages (see note 1)

—lg=4A;-lg=16mA —VCEsat mMax. 2 - - - -V

—lgc=3A;-lg=12mA —VCEsat Max. — 2 2 2 2V

—lg=5A;-lg=50mA —V(CEsat Max. 25| 25| 25| 256 | 25V

~lc=5A;-lg=50mA —VBEsat Max. 3 3 3 3 3v
Small signal current gain; f = 1 MHz

—lg=4A;~Vcg=3V h min, 10 - - - -

—Ig=3A;-Vgg=3V fe min. -] 10| 0| 10] 10
Cut-off frequency

—lg=4A;—Vcg=3V fig typ. 100 - - - — kHz

~Ig=3A;-Vgg =3V hie typ. ~ | 100 | 100 | 100 | 100 kHz
Second-breakdown collector current

tp= 0.1 s; non-repetitive;

without heatsink

—Vceg =50V [ min. 1.25 - - - - A

~VCE=60V —'(SB}  min, - 1104 1104 | 104 [104 A
DC current gain ratio of matched

pairsat =V =3V

—Ic = 4 A BD644/BD643 hee 1/h max. 25 - - - -

—Ic = 3A BD652/BD651 FEVRFEZ  max. -1 25| 25| 25/ 25
Diode forward voltage; —Ig =3 A ~VE typ. 1.6 \
Collector capacitance at f = 1 MHz

-Veg=10V Cc typ. 75 pF

1. Measured under pulse conditions: tp = 300 ks, § < 2%.
2. Vg decreases by about 3.8 mV/K with increasing temperature.
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BD644; 646, 648
BD650: 652

Switching times (see Figs 3 and 4)
—Ig =3 A; ~lgon = Igoff= 12 mA

turn-on time ton typ. 1
turn-off time toff typ. 5
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Fig. 4 Switching times test circuit.
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BD644; 646; 648
BD650; 652

Silicon Darlington power transistors
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Fig. 5 BD644; BD646 Safe Operating Area, Ty = 25 °C.

| Region of permissible DC operation.
Il Permissible extension for repetitive pulse operation.

{1) Piot max and Ppeak max lines
(2) Second-breakdown limits.
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BD644; 646; 648
BD650; 652
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Fig. 6 BD848, BD850, BD652 Safe Operating Area, Tpyp = 25 °C.

| Region of permissible DC operation,
Il Permissible extension for repetitive pulse operation.

{(2) Second-breakdown limits.
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Siticon Darlington power transistors BDG44; .646; 648
BD650; 652
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Fig. 7 Power derating curve, Fig. 8 Diode forward voltage versus forward current;
Tj=25 °C; typical values.
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Fig. 9 Pulse power rating chart.
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BD644; 646; 648
BD650; 652
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Fig. 10 Second breakdown voltage muttiplying factor at the Iomay level.
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Fig. 11 Collector current versus base-emitter voltage; ~Vop =3 V; T;= 26 °C; typical value.
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Silicon Darlington power transistors

BD644; 646; 648

BD650; 652
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Fig. 12 DC current gain; ~Vcg =3 V; typical values.
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Fig. 13 Collector-emitter saturation voltage; Ti = 25 °C; typical values.

\ (August 1991 239

This Matlllcods by 63 FIsr-BB BHHRE G9TO N



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

BD644; 646; 648
BD650; 652
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Fig. 14 Small signal current gain; —lg = 3 A; —V¢g = 3 V; typical values.
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