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NPN SILICON ANNULAR* TRANSISTORS @

@
NPN silicon annular transistors designed for low-level, low-noise ~

amplifier applications and for complementary circuitry with PNP ~
types 2N5086 and 2N5087.

@

@

@ Nigh Breakdown Voltage – BVCEO = 50 Vdc (Min) @ IC = l.OmA @

o Low Noise Figure – @ f = 1.0 kHz
2N5209 –NF = 4.0 dB (Max)
2N5210– NF =3.OdB (Max)

o High DC Current Gain at Low Current —
2N5210–hFE=200@ IC= 100#A

@

MAXIMUM RATINGS

characteristic Symbol Value Unit

Thermal Resistmce, Junction to Ambient e
JA

0.357 “C/mW

* Annular Semiconductors Patented by Motorola Inc.

2N5209
2N5210

NPN SILICON
AMPLIFIER TRANSISTORS

Rugged, one.piece,
high-temperature,
pressure. molded,
humidity resistant,
plast, c package

19/32 Inch,
gold-plated nichel,
oval leads
permit
reliable solder
connections.
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ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

characteristic symbol Min Typ Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage
(IC = 1.0 mAdc, IB = O) BVCEO Vdc

50
*,\

Collector-Base Bre*dOwn Voltage
(Ic = 0.1 mAdc, IE = O) BVCBO V*&$$<,

50 ~,::!:.,~. ~,,,
?!:+,\J‘..

Collector Cutoff Current
;$:

(vcB = 10 Vdc, IE = O) lCBO t*+,~<~&&c
10 .*’ : 1*+

(VCB = 35 Vdc, IE = O)
y} ->~?~:.
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Emitter Cutoff Current ~i},~~!,$,i>+,.

(vBE = 3.0 Vdc, Ic = O) lE BO nAdc:4ys$p
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(vBEl = 4.5 Vdc, Ic = O)
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ON CHARACTERISTICS
.$:$..‘$’,.

. .++,J*$/t,..*],...,!&.,,, ,.,?.,,+**’ .>:,>
DC Current Gain
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(Ic = 100 @de, VCE = 5.0 Vdc) ‘FE ~..;. ,. *....,*.:.!”
2N5209 ~$:.~,, 300
2N521O

$&p?;% “ :
600

(Ic = 1.0 mAdc, VCE = 5,0 Vdc)
~,!,},,

2N5209 ‘~~!i150 -,4~?
2N521O “$<:? $%0 -

(Ic = 10 mAdc, VCE = 5.0 Vdc) 2N5209
*,;.+>*::*..,,,.,,,.,.
,.>, ~,i};‘ 150

2N521O $Fi ~,~r.,,+&,~.::::’,,*e,,,*.t).)8~250

Collector- Emitter Satiratimz Voltage
(Ic = 10 mAdc,

Vq$,,,,?
IB = 1.0 mAdc) .<+ C%qat) - Vdc

\.S+ii, - 0.7
3

Base-Emitter On Voltage
.!,.

(Ic = 1.0 znAdc, VCE = 5.0 Vdc)
/y :, *, “$BE( on) Vdc
~:> O. 85

.,,,1:$,/l.+., :,j:

SMALL-SIGNAL CHARACTERISTICS .$::::,:}+,’~,;,~lli,
.. “.’,.\?,,,

Current-Gain-Bandwidth Product
(Ic = 500 @de, VCE = 5.0 Vdc, f =20 MHz) ;,$$ ‘T~:<i}:: 30.,,..

Collector Base Capacitance Y,*,},‘.i$, c
(VCB = 5.0 Vdc, IE = O, f = 100 kHz) (emitter guarded) ~$w~.{!\,, cb

:,>

Small-Si@al Current Gain
... <.>>&,,,..V,,>,1,

(Ic = 1.0 mAdc, VCE = 5.0 Vdcj f = 1.0 kHz) , .i,%~%$,,i$<l>.~ 2N5209 ‘fe 150
:$:;,:%?.,i,,x. 2N521O>“!*~<,. 250

-’:,~t~:,t3,,.*,Noise Fignre ,.. NV
(IC = 20 @de, VCE = 5.0 Vdc, R5
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FIGURE 2 – NOISE FIGURE versus SOURCE RESISTANCE
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h PARAMETERS
vCE=lovdc, f=l.okHz, TA=250C

(For Figures 3,4,5,6, 8)

This group of graphs illustrates the relationship of the “h” parameters for this series of transistors. To obtain these curves,

4 units were selected and identified by number – the same units were used to develop curves on each graph.

FIGURE 3 – INPUT IMPEDANCE versus

COLLECTOR CURRENT

100

10

50

E 30~

g 20
z
a
n
$ 10

~ 7.0
n
~ 5.0
&

‘- 3.0

2.0

1.0
0.1 0.2 0.3 0.5 0,7 1,0 2.0 3.0 5.0 7.0 10

Ic, CO ILECTOR CURRENT (mA)

FIGURE 5 – CURRENT GAIN versus

COLLECTOR CURRENT

FIGURE 4 – VOLTAGE FEEDBACK RATIO versus

COLLECTOR CURRENT
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FIGURE 8 – HYBRID DETERMINANT versus

COLLECTOR CURRENT
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FIGURE 9– DC CURRENT GAIN
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FIGURE 12- CAPACITANCES
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