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NPN SILICON

©® AMPLIFIER TRANSISTORS
NPN SILICON ANNULAR* TRANSISTORS -
} e MARCH 1968 — D

.. . NPN silicon annular transistors designed for low-level, low-noise

amplifier applications and for complementary circuitry with PNP o
types 2N5086 and 2N5087. 2
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© High Breakdown Voltage — BVCEQ =50 Vdc (Min) @ Ic = 1.0mA o b, &
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2N5209 — NF = 4.0 dB (Max) =8
2N5210 — NF = 3.0 dB {Max) ==
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® High DC Current Gain at Low Current — ji%ilt[én}%ar%t::: §

2N5210 — hpg =200 @ Ic = 100 pA
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oval leads

permi
reliable solder
connections.
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® Low Current-Gain — Bandwidth Product to Facilitate Au

Frequency Design — fT = 80 MHz (Typ)
@
5] =
Low Leakage Current — IO = 10 nA max @ VcB ®
. @
‘ﬁ’ Low Collector Base Capacitance — Cep = 4. (Max) ,
@
MAXIMUM RATINGS ®
. ] @
Rating Value Unit
. e !
Collector-Emitter Voltage 50 vde o %%
EBGC i
Collector-Base Voltage 50 vde
Emitter-Base Voltage 4.5 Vvde @ Leads to fit into
Collector Current — Cont; Is 50 mAdc & %% 19/32
100 Pz} DIA HOLE (TYP) ~]
PD 310 mW
S — 1
2,81 mw/°C
- ° 0.045
TJ, Tstg 55 to +135 C — oo
& 0085 | |
0.055
@
AL CHARACTERISTICS @
@
Characteristic Symbol Value Unit ®
Thermal Resistance, Junction to Ambient’ 9J A 0.357 °C/mW [2)
TO92
@ CASE 29{1)
D
* Annular Semiconductors Patented by Motorola Inc.
] @
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ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage BVCE o Vde
(I = 1.0 mAde, Iy =0) 50 - -

Collector-Base Breakdown Voltage
(IC = 0.1 mAdc, IE =0)

Collector Cutoff Current
(V. = 10 Vdc, IE =0)

CB
(Vop = 35 Vdc, I = 0)

Emitter Cutoff Current
(VBE = 3.0 Vde, IC = 0)

(Vgg = 4.5 Vde, 1, = 0)

ON CHARACTERISTICS

FIGURE 1
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DC Current Gain
(IC = 100 pAde, VCE = 5.0 vdc) 2N5209 300
2N5210 600
(I~ = 1.0 mAde, V., = 5.0 Vdc) 2N5209 -
¢ © CE 2N5210 -
(I~ =10 mAde, V.., = 5.0 Vdc) 2N5209 -
c ©CE 2N5210 -
Collector-Emitter Saturation Voltage Vde
(IC = 10 mAde, Iz = 1.0 mAdc) 0.1
Base-Emitter On Voltage Vde
(IC = 1.0 mAdc, Veg = 5.0 Vde) 0.85
SMALL-SIGNAL CHARACTERISTICS
Current-Gain—Bandwidth Product MHz
(IC = 500 pAde, VCE = 5,0 Vde, £ =20 MHz) 30 80 -
Collector Base Capacitance ch pF
(VCB = 5,0 Vde, I = 0, £ =100 kHz) (emiiter guarded - - 4,0
Small-Signal Current Gain hf -
(IC = 1.0 mAde, VCE = 5.0 Vde, f = 1,0 kHz) 2N5209 € 150 - 600
2N5210 250 - 900
Noise Figure NF dB
(IC =20 uAde, VCE = 5.0 Vde, RS =22 k 9N5208 _ _ 3.0
f =10 Hz to 15.7 kHz) 2N5210 - - 2.0
(g = 20 pAde, Ve = 5.0 Vde, s, 2N5200 - 1.6 4.0
f=1,0kHz) 2N5210 - 1.4 3.0
NOISE FIGURE

(Vog = 5.0 Vdc, Tp = 25°C)

FIGURE 2 — NOISE FIGURE versus SOURCE RESISTANCE
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h PARAMETERS
VGE = 10 Vdc, f= 1.0 kHz, Tp = 25°C

(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.
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FIGURE 5 — CURRENT GAIN versus
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IGURE 6 — OUTPUT ADMITTANCE versus
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FIGURE 9 — DC CURRENT GAIN
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