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BDE46; 648
BD650; 652

SILICON DARLINGTON POWER TRANSISTORS

Coiilieais Na. FS 18134

P-M-P epitaxial base tranaistors in monalithic Darlington eircuit for audio cutput stages and general
amplifier and switching applications; TO-220 plastic envelope, N-P-M complements are BDE45, BDE4T,

BD&49 and BDES1.
QUICK REFERENCE DATA

BDG46 | 648 | 650 | 652
Collector-base voltage (open emitter) ~Vego max. 60 ' 80 ‘ 100 ‘ 120 v
Collector-emitter voltage (open basa) Vg max. 60 80 | 100 | 120 V
Collector current {peak value) —lgm  max. 12 A
Tatal power dissipation up to Ty = 25 °C Prat max. 62,5 W
Junction temperature Tj max, 150 oc
D.C. current gain:

=lg=05A; -Vpe=3V heg typ. 2700

—lg=30A;-Vpog=3V hgg > 750
Cut-off frequency:

—lg=3A; V=3V thia typ. 100 kHz
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See also chapters Mounting Instructions and Accessories,
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Fig. 2 Darlington circuit diagram.
RATINGS

Limiting values in accordance with the Absolute Masimum System (IEC 134}
BOG4E ] 6448 | 650 | 652

Callector-base valtage {open emitter) =Veag max. 60 | BO | 100 | 720 V
Collectar-emitter voltage (open base) —Veen max. B0 | 80 | 1do | 120 W
Emitter-base valtage (open collectar) =Vepp max. 5 & 5 5V
Collector current {d.c.) =Ig max. B A
Caollector current (peak valus) LF;;M max. 12 A
Base current (d.c.) -lg max. 150 ma,
Total power dissipation up to Ty, = 25 °C Piot max. 62,5 W
Storage temperature Tstg =G5 to + 150 °c
Jdunction temperature * Tj 150 oc

THERMAL RESISTAMCE *
From junction to mounting base Ath jmb = 2 KW
From junction to ambient in free air Bthja = 70 Kiw

* Based on maximum average junction temperature in fine with common industrial practice. The
resulting higher junction temperature of the cutput transistor part is taken into sccount.
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Silicon Darlington power transistors BDE46;648
BD650; 652
CHARACTERISTICS
Tf = 25 OC ynless otherwise specified
Collector cut-off current
Ig=0;-Vea = —VCBOmax ~leso < 02mA
BDE4G: —Vpg =40V
_BDB48: —Veg =50V _ _ ol e 5o
&= 0: gpgso: —vog =60V ¢ i~ 190 °C cBO
BD652: —Vcg =70V
Ig = 0; =V¢E = % VCEOmax ~Iceo < 0.5 mA
Emitter cut-off current
lc=0;=Vgg =5V ~lego < 5 mA
D.C. current gain (note 1)
—lg=05A; —VgE=3V heg typ. 2700
—|E' E.P.:—'UICE='3'||" hFE - 750
—lg= BA;=Npgm=3V hgg typ. 200
Base-mmitter voltage (notes 1 and 2}
—lg=3A;=Vgg=3V ~Vge < 25 V
Saturation voltages (note 1]
—lg=3A;-lg=12mA —VeEsat < 2V
=VeEsat < 5V
—lg=5A; —lg =50 mA e € 3 v
Collector capacitance at f = 1 MHz
lg=lg=0;-Vpg =10V Ce . 75 pF
Cut-off frequancy
—lg=3A;=Npg=3V Thia typ. 100 kHz
Srnall-signal currant gain
—lg=3A; Vpg=3V;f=1MHz 8 > 10 -—
Diode, forward voltaga
Ig=34A VE wp. 1BV
Second-breakdawn collector current
~VgE= 50Vt =0,15 ~l(sg) > 125A
Switching times [between 10% and 0% levels) (Fig. 3
—Icon =3 A —lgon = Igaff = 12 mA; Vg = —10V i i
Turn-gn time tan {p- 2 i:s
; typ- 5
Turn-off time toff < 10 :j
Motes

1. Measured under pulse conditions: 15 < 300 ps, § < 2%.
2, =VpgE decreases by about 3,8 mV /K with Increasing temperature.
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EDG46: 648
BD650: 652
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Fig. 3 Switching times waveforms.

Voo
=V = 10V
=Vee = 10V
+Vgg = 4V
A1 = BB Il
R2 =410 12
R2 = 560 i1
R4 « 30
tr=tf = 15ns
b = 10
T = 500 us
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Fig. 4 Switching times test circuit,
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Silicon Darlington power transistors BD&46; 648
BDB50; 652
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Fig. 5 Safe Operating ARea transistor BDG46 at Tppp = 25 °C,
I Region af permissible d.c. operation.
Il Permissible extension for repetitive pulse operation,
“" F““ max and Pmk A lines.
|2} Second-breakdown limits {independent of temperature].

March 1981 245

Magnatec i3 a division of Semelab ple. Registered in England number 1033308
Registered Office: Coventry Roed, Lutterweath, Leicestershire, LE17 408, England




KK
RN\

Magna Park, Coventry Road, Lutterworth M AG N A

Leicestershire LE17 4J8, England

| ]
6 Sales telephone: 01455 554711
—— Admin telephone: 01455 552505
Catificain Mo FS 36238 Fﬂx: '01 455 558343

BD646; 648

BD650; 652
H]? TITIAB1.D
.-.-IE
1A)
&=0,01
—leMmax e “
10 e -
b Ny
-1 Sy
Cimax AN n
M P b
oy
\\ ™ tp-
N TN 1000
™ A
N [T
, N
kY
S =X 1 mis
! (2)
5
W 10
d.c.
10!
BOG4E 4
BDE50 $0 4
BOE52Z
1072
1 10 102 —vee (V)

Fig. 6 Safe Operating ARea. Tryp = 25 9C

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

1] Piot max @nd Ppeak max lines.
{2} Second-breakdown limits (independent of temperature).
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Silicon Darlington power transistors BDE&46; 648
BD650; 652
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Fig. 8 Fulse power rating chart.
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Fig. 9 5.B. voltage multiplying factor at the |oma,. level,
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Fig. 10 5.B. currant multiplying factor at 60 V level,
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Silicon Darlington power transistors BD646: 6458
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Fig. 13 D.C. current gain at =V =3 V.
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Fig. 14 Typical collector-emitter saturation voltage at i
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Fig. 15 Small signal current gain at —lp =3 A; Mg =3 V.
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Fig. 16 Collectar current.
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