MULTIPLE DEVICES

| 2N29213-2RIZ2920
2NZ2972-2N2979

DUAL NPN SILICON ANNULAR*TRANSISTORS

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

¢ High Breakdown Voltage
BV¢o = 70 Vdc typical

Very High Beta Guaranteed from 10 pAdc to 1.0 mAdc
s Beta Match as tight as 0.9 to 1

o Base-Voltage Differential as low as

=}

3 mW max at Ic = 100 zAdc 6-LEAD T0-18 " 6-LEADTO-S
Excellent Noise Characteristi 2RO 2TER
e CXcellen olse aracteristics 2N59 . ARy

) I as low as 3.0db max atf = 1 kc

ABSOLUTE MAXIMUM RATINGS «

ess otherwise noted)

Rating

2913-18 | 2N2919-20 Unit
2N2972-77 | 2N2978-79

Characterisﬁcs Pin Connections, Bottom View

All Leads Electrically Isolated From Case

Collector-Base Voliage 45 60 Vdc
Collector-Emitter Voltage 45 60 Vde
Emitter-Base Voltage 6 Vdc _I k Dmt‘
- 208 ] —
1 30 mAdc [ 0140
- (S A 0.260 ‘
Junction Tempera T; +200 °C l = j
0.008
015
Storage Te ire Range stg -65 to +200 °C - |
1500

ONE SIDE | BOTH SIDES

500 0019

Tot ce Dissipation @ T A= 25°C Py i Ty o
TO-~5 Case 300 600 mw
Derate above 25°C 1.7 3.4 mw/°C B 1000
TO-18 Case 250 300 mW ¥ )
Derate above 25°C 1.43 1.72 mW/°C 45 4 )
o9 NS
.oasiy_m? = E
Total Device Dissipation @TC= 25°C Py o @ E
TO-5 Case 750 1500 mwW a2
Derate above 25°C 4.3 8.6 mW/°C 7 -
R
TO-18 Case 500 750 mw T0-18 TYPE TO-5 TYPE <P
Derate above 25°C 2.85 4.3 mW/°C 2N2972-79 2N2913-20 Lo
NG
—
w

* Patents pending
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ELECTRICAL CHARACTERISTICS (at T4 = 25°C unless otherwise noted)

Characteristics Unit
Collector-Base Breakdown Voltage
(IC =10 pAde, I = 0) 2N2913 thru 2N2818, 2N2972 thru 2N2977
2N2919, 2N2920, 2N2978, 2N2979
Collector-Emitter Sustaining Voltage
(Ic =10 mAde, I =0) . 2N2013, thru 2N2918, 2N2972 thru 2N2077
. 2N2919, 2N2920, 2N2978, 2N2979°
Emitter-Base Breakdown Voltage :
(I, = 10 pAde, 15 =0) A1l Types
Collector-Base Cutoff Current
(VCB =45 Vde, Ip= 0) 2N2013 thru 18, 2N2972 thru 77
. 2N2919, 2N2920, 2N2978, 2N2979
{(Vop =46 Vde, I =0, T, = 150°C) AlL Types :
Collector-Emitter Cufoff Current LAde
(VCE =5 Vdc, IB =0) All Types
_Emitter-Base Cutoff Current uAde
(VEB = 5§ Vde, IC =0) All Types
Collector-Emitter Saturation Voltage Vde
(IC = 1 mAde, ;=01 made) All Types
Base~Emitter "ON" Voltage Vde
(Ic =100 p.Adc, Veg =5 Vdc) All Types
DC Current Gain* —_
(IC =10 pAde, VCE =5 Vde) 2N2913, 15, 17, 19, 2N2972, 74, —_
2N2914, 16, 18, 20, 2N2973, 75, — 600
(IC =10 xAde, VCE =5 Vde, TA = 755°C) 2N2913, 15, 17, 19, 2N2972, 'A —_ —
2N2914, 16, 18, 20, 2N297 — —
(Ic =100 pAde, VCE =5 Vde) 2N2913, 15, 2N2672, 8 — —
2N2814, 16, S 71, 79 —_ —
(IC =1 méAde, Veg =5 Vdc) 2N2913, 15, 74, 76, 78 —
: 2N2914, 16, 1 75, 77, 79 —
Output Capacitance pf
(Vg =5 Vde, Ip = 0, £ = 140 ke) All Type:
High Frequency Current Gain —_
(Ic = 500 ¢4, Veg =579, £=20me)
Input Impedance ohms
(Ic=1.0 ma, VCB=5V, f =1ke)
Output Admittance pwmhos
(IC = 1.0 mA, Veg =5V, I=1ke) 11 Types
Noise Figure db
(IC =10 A, Ve =5V, B
2N2914, 18, 18, 20, 73, 75, 71, 79 — 2 3
2N2913, 15, 17, 19, 72, 74, 76, 18 _— 3 4
2N2914, 16, 18, 20, 73, 15, 77, 19 —_ 2 3
2N2913, 15, 17, 19, 72, 74, '16, 78 — 3 4
MATCHING CH
DC Current Gath _
(Ic = 100 ;¢ N2917, 18, 6, 17 0.8 .0
2N2915, 16, 19, 20, 74, 75, 78, 79 0.9 .0
erential
to 1.0 maA, VCE =5 Vdc) 2N2917, 18, 76, 17 — — 10 mVde
2N2615, 16, 19, 20, 74, 75, 78, 19 — — 5
Vg = 5 Vdc) 2N2917, 18, 76, 77 —_ — 5
2N2915, 16, 19, 20, 74, 75, 78, 79, — — 3
. Base Voltage Differential Change . ‘ mVde
{1g = 100 pAde, Vi =5 Vde, T, = -55 to +25°C) 2N2617, 18, 76, 77 — — 1.6
: 2N2915, 16, 19, 20, 74, 15, 18, 79 —_— — 0.8
(IC = 100 Ade, Vog = 5 Vde, T, =25t0125°C) aN2917, 18, 76, 77 ' 2.0
k 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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