DUAL NPN SILICON ANNULAR*TRANSISTORS

¢ High Breakdown Voltage
BV¢o = 70 Vdc typical

3 mW max at I = 100 pAdc

Excellent Noise Characteristics

as low as 3.0db max at f = 1 kc

ABSOLUTE MAXIMUM RATINGS 0.

Very High Beta Guaranteed from 10 yAdc to 1.0 mAdc
Beta Match as tight as 0.9 to 1
Base-Voltage Differential as low as

ess otherwise noted)

. especially desighed for low-level, low-noise
differential amplifier applications.

Rating
Characteristics IN2913-18 | 2N2919-20 Unit
2N2972-77 | 2N2978-79
Collector-Base Voltage 45 60 Vdc
Collector-Emitter Voltage 45 60 Vdce
Emitter-Base Voltage 6 Vde
DC Collector Curr Ic 30 mAde
Junction Temps TJ +200 °C
Storage Tegipe e Range TStg -85 to +200 °C
ONE SIDE | BOTH SIDES
Tot vice Dissipation @ T A= 25°C Py
TO=~ 300 600 mw
Derate above 25°C 1.7 3.4 mw/°¢
TO-18 Case 250 300 mWwW
Derate above 25°C 1.43 1.72 mW/°C
Total Device Dissipation @TC= 25°C PD
TO-5 Case 750 1500 mWwW
Derate above 25°C 4.3 8.6 mW/°C
TO-18 Case 500 750 mw
Derate above 25°C 2.85 4,3 mwW/°C

* Patents pending
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ELECTRICAL CHARACTERIST'CS (At Ta = 25°C unless otherwise noted)

Characteristics Symbol Min [ T Max Unit
p
Collector-Base Breakdown Voltage BVCBO
(I = 10 pAde, I =0) 2N2913 thru 2N2918, 2N2972 thru 2N2977
2N2919, 2N2920, 2N2978, 2N2979
Collector- Emltter Sustaining Volta.ge BVCE O(sus)
(I =10 mAdc, IB 0) 2N2913, thru 2N2918, 2N2972 thru 2N2977
’ . 2N2919, 2N2920, 2N2978, 2N2979°
Emitter-Base Breakdown Voltage :
(I =10 pAde, I, =0) All Types
Collector-Base Cutoff Current
(VCB =45 Vdc, IE =0) 2N2913 thru 18, 2N2972 thru 77
. 2N2919, 2N2920 2N29'78 2N2979 —_ 0,002
= - = ° —
(VCB =45 Vdc, IE =0, TA =150°C) All Types 10
Collector-Emitter Cutoff Current ) KAde
(VCE =5 Vde, IE =0) All Types — 0.002
 Emitter-Base Cutoff Current . uAde
(V = 5§ Vde, I =0) : All Types — 0,002
Collector-Emitter Saturation Voltage Vdc
(I = 1 mAde, IB 0.1 mAdc) All Types —_ 0.35
Base-Emitter "ON" Voltage v Vdc
(T = 100 s1Ade, Vo = 5 Vdo) All Types BE(ON) — | — | on
DC Current Gain* ' hFE —
(Ig = 10 pAde, Vp =5 Vde) 2N2013, 15, 17, 19, 2N2972, 74, 60 — | 240
) 2N2914, 16, 18, 20, 2N2973, 75, 150 — 600
(Ig =10 uAde, Vg =5 Vde, T, = -55°C) 2N2913, 15, 17, 19, 2N2972, 7 15 — —
2N2914, 16, 18, 20, 2N297 30 — —
(IC =100 pnAde, VCE =5 Vde) 2N2913, 15, 177, 19, 2N2972, Wk‘? 6, T8 100 —_ —
3N2914, 16, 18, 20, aN2973, T5. 77, 79 225 —_ —
(IC =1 mAde, vCE =5 Vdc) 2N2913, 15, 74, 76, 78 150 —— —_—
: 2N2914, 16, 75, T7, 19 300 —_ —
Output Capacitance Cobo pf
(Vep =5 Ve, I =0, = 140 ke) : All Type —_ 4 6
High Frequency Current Gain |hfe| —_—
(o =800 uA, Voo =5V, f =20 me) 3.0 —_ | —
Input Impedance hib ohms
(Ic =1.0 m4, VCB =5V, f =1ke) 25 28 32
. Output Admittance h ob umhos
(IC = 1.0 mA4, VCB =5V, £=1ke) All Types —_ —_— 1.0
Noise Figure NF db
(o =10uA, Vop =5V, Rg=1
1 2N2914, 16, 18, 20, 73, 75, 17, 79 — 2 3
2N2013, 15, 17, 19, 72, 74, 76, 18 _— 3 4
2N2914, 16, 18, 20, 73, 75, 77, 79 — 2 3
2N2013, 15, 17, 19, 72, 74, 76, T8 — 3 4
MATCHING CH
/h —
aN2917, 18, 76, 77 FEL'FE2 0.8 — | 1o
2N2915, 16, 19, 20, 74, 75, 78, 19 0.9 — 1.0
\é -V.
2N2017, 18, 76, 77 | BE1 BE2| . _— 10 mVde
: ; aN2915, 16, 19, 20, 74, 75, 78, 79 — — 5
= IOOMAdc,‘ VCE =5 Vdc) 2N2917, 18, 76, 77 —_ — 5
: 2N2915, 16, 19, 20, 74, 75, 78, 79, — — 3
. Base Voltage leferentxal Change ‘ (VBEfVBEZ) mVde
{Tg = 100 pAde, Vip =5 Vde, T, = -55 to +25°C) 2N2917, 18, 76, 77 — — 1.6
: 2N2915, 16, 19, 20, 74, 75, 18, 79 — — 0.8
(I = 100uAde, Vg =5 Vde, T, =25 to 125°C) 2N2917, 18, 76, 77 : —_ — 2.0
2N2915, 16, 19, 20, 74, 75, 78, 79 — — 1.0

* Pulse Test = 300 usec, duty cycle s 2%

**The lowest hFE reading is taken as hFEl for this ratio
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