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SILICON DARLINGTON POWER TRANSISTORS

N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general
ampl i f ier and switching appl icat ions;f  O-22O plast ic envelope. P-N-P complements are BD646, 8D648,
8D650 and 8D652.
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MECHANICAL DATA
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C I R C U I T  D I A G R A M

Fig.2
Rt typ. 4 kQ
R2 typ. 100 Q

R A T I N G S

Limit ing values in accordance with the Absolute Maximum system ( lEc 134)

649 651

Collector-base voitage (open emit ter)

Col lector-emit ter vol tage (open base)

Emitter-base voltage (open col lector)

Col lector current (d.c.  )
Col lector current (peak value)

Base current (d.c.)

Total power dissipation up to T,.,..,g = 25.oC
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Based on maximum average junct ion temperature in l ine with common industr ial  pract ice. The
result ing higher junct ion temperature of the output transistor part  is taken into account.
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CHARACTERISTICS

T1 = 25 oC unless otherwise specified
Collector cut-off cu rrent

lE  =  0 ;  VCSO = VCEOmax
lE = 0; VCB = % VCBOmax; Tj  = ISO oC
l B = 0 ; V C E = % V C E O ' . "

Emitter cut-off current
l C = 0 ; V E g = 5 V

D.C. current gain (note 1)
l g = 0 , 5 A ; V g E = 3 y

l C =  3 A ; V g E = 3 y

l C =  8 A ; V g g = 3 y

Base-emitter voltage (notes 1 and 2l
l C = 3 A ; V 6 6 = 3 V

Saturat ion vol tages (note 1)
l C = 3 A ; l g = 1 2 m A

l C = 5 A ; l g = 5 0 m A

Diode forward voltaqe
l r = 3 A

Col lector capacitance at f  = 1 MHz
l E = l e = 0 ; V C B = 1 0 V

Cut-off frequency
l C = 3 A ; V C E = 3 V

Turn-off breakdown energy with inductive load-lBoif  = 0; lCN4 = 4,5 A; tO = 1 ms;
T = 100 ms; see Fig. 3

Small  s ignal current gain
l C = 3 A ; V C e = 3 V ; f = 1 M H z

Second breakdown collector current
V C E = 6 0 V ; t O = 0 , 1  s

Switching t imes (see Figs 4 and 5)
lcon  =  3  A ;  lgon  =  - lBo f f  =  12  mA
turn-on t ime

turn-off  t ime
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Notes
1. JVleasured under pulse conditions: to < 3OO 1ts, 6 12%.2.Vse decreases by about s,e mvirpwt;i;;ri"Ji,"no.r",rrr.
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Fig. 3 Test circuit for turn-off
breakdown energy.
VtM = 12 V; Rg = 27O t2;.
t O = 1 m s ; 6 = 1 o / o .

Fig. 4 Switching times waveforms.
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Fig. 5 Switching t imes test circuit.
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Fig. 6 Safe Operat ing ARea; Tmb = 25 oC

I Region of permissible d.c.  operat ion.
l l  Permissible extension for repet i t ive pulse operat ion.
(1) Ptot ru" and Poeak rnu* l ines.
(2) Second-breakdown l imits ( independent of temperature).
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Fig. Ba Typical values fo'rward voltage
of col lector-emit ter  d iode (see Fig.  2)
at  Ti  = 25 oC.
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Fig.  7 Safe Operat ing ARea; T.6 = 25 oC.

I  Region of  permissib le d.c.  operat ion.
|  |  Permissib le extension for  repet i t ive pulse operat ion.

(1)  Ptot  . r "  and Po.r ; .  n. ' 'u*  l ines.
(2)  Second-breakdown l imi ts ( independent of  temperature) .
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Fig. 9 Pulse power rat ing chart.
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S.E.vol toge mul t ip ly ing foctor  ot  the la-o,  level
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Fig.  12 Second breakdown current  mul t ip ly ing factor  at  the , l00 
V level .
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Fig.  17 Typical  values col lector-emit tcr  saturat ion vol tage
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Fig. l6 Typical d.c. current 9ain. VgE = 3 y.
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Smal l  s igna l  cur ren t  ga in  a t  lg  =  3  A ;  Vgg =  3  y .
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