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TYPES 2N2913 THRU 2N2920, 2N2915A, 2N2916A, 2N2919A, 2N2920A,
.— FRU IN297S
DUAL N-P-N SILICON TRANSISTORS

BULLETIN NO. DL-S 6911165, MARCH 1969

A BROAD FAMILY OF DUAL TRANSISTORS RECOMMENDED FOR

Differential Amplifiers

High-Gain, Low-Noise, Audio Amplifiers
Transducer Signal-Conditioner Amplifiers
Low-Level Flip-Flops

*mechanical data

ALL LEADS INSULATED FROM CASE

Dimensions without tolerance desig-
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ALL DIMENSIONS ARE IN INCHES 6. BASE 2
UNLESS OTHERWISE SPECIFIED 7. COLLECTOR 2

OUTLINE A — TYPES 2N2913 THRU 2N2920, 2N291SA, 2N2916A, 2N2919A, 2N2920A

ALL LEADS INSULATED FROM CASE

.llADS:—:‘T:DIA FALLS WITHIN TO-71 DIMENSIONS
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OUTLINE B — TYPES 2N2972 THRU 2N2979

quick-selection guide (for details see characteristics on the following pages)

h
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*JEDEC registered data. This data sheet cantains all applicabie registered data in effect at the time of publication.
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TYPES 2N2913 THRU 2N2920, 2N2915A, 2N2916A, 2N2919A, 2N2920A,
2N2872 THRU 2NZ974
DUAL N-P-N SILICON TRANSISTORS

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

2N2913
thru 2N2972 2N2919
2N£18 thru 2N2919A 2N2978
2N2915A 2N2977 2N2920 2N2979
2N2916A 2N2920A unT
EACH TOTAL EACH TOTAL EACH TOTAL EACH TOTAL
TRIODE DEVICE TRIODE DEVICE | TRIODE DEVICE | TRIODE DEVICE
Collector-Base Voltage 45 a5 60 60 v
Coliector-Emitter Voltage (Ses Note 1) 45 5 60 60 v
Emitter-Base Voitage [ 6 6 B v
Collector-1 — Collector-2 Voltage 1+200)t 12200)t v
Continuous Collector Current 30 30 30 30 mA
Conti Device Dissipation at tar below! 03 05 0.25 03 0.3 05 0.25 03 w
25 C Free-Air Temperaturs {See Note 2)
Conti Devics Dissipation st lor below) 075 15 05 075 0.75 15 05 075 w
25 C Case Temparaturs (See Note 3}
Storage Temperature Range -65 to 200 65 to 200 -65 ta 200 -65 to 200 °c
Lead Temperaturs 1/16 Inch trom Case 300 300 300 300 °c
for 60 Second:

*electrical characteristics at 25°C free-air temperature {unless otherwise noted)

individual triode characteristics {see note 4)

2N2913 2N2914
2N2915 2N2916
2N2915A | 2N2916A 2N2919 2N2320
2N2917 2N2918 2N2919A | 2N2920A
PARAMETER TEST CONDITIONS 2N2972 2N2973 2N2978 2N2979 UNIT
2N2974 2N2975
2N2976 2N2977
MIN MAX | MIN MAXIMIN MAX] MIN MAX

Vigricso Callector-Base Breskdown Valtage tc=10uA, 1E=0 45 a5 60 60 v
Vigricgo Collector-Emitter Breakdown Voltage |Ic = 10 mA, lg = 0, See Note 5 45 45 60 60 \
Vigaiegp Emitter-Base Breakdown Valtage lg = 10uA, Ic=0 6 6 6 6 v
Icao Collector Cutoff Current Vg =4SV.1g=0 - 10 10 2 2 nA
Veg =45V, g =0, Tp=150C 10 10 10 10 uA
tceo Collsctor Cutoff Current Vcg=*5V, lg=0 2 2 2 2 nA
lggo Emitter Cutoft Current Veg=6V, Ic=0 2 2 2 2 nA |
Veeg =5V, Ilc=10uA 60 240 150 600 60 240 150 600
h Static Forward Current Vee =5V, lc=100uA 100 225 100 225
FE Vee=5V, Ic=1mA 150 300 150 300

Transfer Ratio

o 15 30 15 a0
Veg =8V, 1c=10uA, T,=-55C
e © 8 14014
VBE Bsse-Emitter Voltage Vg = 5V, tc=100.A 0.7 0.7 Q.7 0.7 v
VeEisa Collector-Emitter Saturation Voltage |ig = 100uA, Ic = 1 mA 0.35 0.35 0.35 0.35 v

NOTES: 1. These values apply when the base-emitter diode is open-circuited.
2. Derats linearly to 200°C free-air temperature at the following rates: 1.72 mW/"C for each triode and 2.86 mW/"C for total davice
{2N2913 thru 2N2920, 2N2915A, 2N2916A, 2N2919A, 2N2920A); 1.43 mwW/ C for each triode and 1.72 mW/°C for total
device (2N2872 thru 2N2979).
3. Derate linearly to 200°C case temperature at the following rates: 4.3 mW/°C for each triode and 8.6 mW/°C for total device
(2N2913 thru 2N2920, 2N2915A, 2N2916A, 2N2919A, 2N2920A); 2.96 mW/°C for each triode and 4.3 mwW/"C for total device
(2N2972 thru 2N2979).
4. The terminals of the triode not under test are opan-circuited for the measurament of these characteristics.
5. This parameter must be measurad using pulsa techniques. t, = 300 us, duty cycle € 1%.
JEDEC registered data
T These values apply to types 2N2915A, 2ZN2916A, 2N2919A, and 2N2920A only.
$This value applies to type 2N2916A only.
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TYPES 2N2913 THRU 2N2920, 2N2915A, 2N2916A. 2N2919A. 2N2920A,
DUAL N-P-N SILICON TRANSISTORS

*alectrical characteristics at 25°C free-air temperature (continued)

individual triode characteristics {see note 4)

2N2913 o]
thru 2N2915A
2N2920 2N2916A
PARAMETER TEST CONDITIONS IN2072 2N2918A UNIT
thru 2N2920A
2N2979
MIN MAX MIN MAX
hy  Smalt-Signal Common-Bate Vcg=5V. lc=1mA, f=1kHz ] 32 % 32 a
1nput Impedance
hop ~ Smali-Swnal Common-Gase Veg=5V. Ic=1mA, f=1kHz 1 1 pmho
Output Admittance
Iheel Small-Signal Common-~Emitter Vee =5V, Ic=0.5mA, f=20MHz 3 3 8
Forward Current Transfer Ratio
Copo ~ COMmon-Base Open-Circuit Vea=6V. 1g=0, f= 140 kHz to 1 MHz ] 6 oF
Output Capacitance
Cpy  Common-Base Open-Circuit Veg =05V, ic=0, f= 140 kHz 1o 1 MHz N
{nput Capacrtance o o I o
triode matching characteristics
2N2915 ‘
2N2916
2N2919 2N2915A 2N2917
2N2920 2N2916A 2N2918
2N2974 2N2919A 2N2976
PARAMETER TEST CONDITIONS 2N2975 2N2920A 2N2977 UNIT
2N2978
2N2979
MIN MAX [ MIN MAX | MIN MAX
B
Vee =SV, 1= 10044, 09 1 09 0.8 1
heet Static Forward-Current- See Note 6
heg2 Gain Bafance Ratio Veg =5V, fc = 100 A 10 T mA, 0.86
Ta = -55°C to 125°C, See Note 6 -
Vggy1~Vgeai Bl'u—Emi-(nr»Vonngo Veg =5V, Ic=1004A 1.5 5 ey
Differential Vcg =56V, Ic =10 uA to 1 mA B _*75_4_ 2 10
Base-Emitter-Voltage- Veg =5 V,o e = 100“‘;, 08 g4 1.6
IMVge 1~ Vggzdar,l Differential Change Tan=25C Taz=55C - mv
With Temperature Vee =5 V,e Ic =100 “A'h 1 05 2
Tai11=25C, Tazy=125C l
*operating characteristics at 25°C free-air temperature
individual triode characteristics {see note 4)
2N2913 2N2919A 2N2914 2N2920A
2N2915 2N2972 2N2916 2N2973
PARAMETER TEST CONDITIONS 2N2915A 2N2974 2N2916A 2N2975 uNIT
2N2917 2N2976 2N2918 2N2977
2N2919 2N2978 2N2920 2N2979
MAX MAX
Vee =5V, lc=10uA, Rg=10kn, 4 3
3 Average Noise Figurs f=1kHz, Noise bandwidth » 200 Hz a8
Vce =5V, Ic=10uA, Rg=10ka, A B
Noise bandwidth = 15.7 kHz, Ses Note 7

NOTES: 4. The terminals of the triode not undsr test are open-circuited for the measursement of these characteristics.

6. The lower of the two heg readings is taken as hpg .

7. This parameter is measured in an amplifier with responte down 3 d8 at 10 Hz and 10 kHz and a high-fraquency rolloff of 6 dB/octave.

*JEDEC registared data
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TYPES 2N2813 THRU 2N2920, 2N2915A, 2N2916A, 2N2919A, 2N2920A,
DUAL N-P-N SILICON TRANSISTORS

TYPICAL MATCHING CHARACTERISTICS?

FOR TYPES 2N2915, 2N2315A, 2N2916, 2N2916A, 2N2919, 2N2919A,
2N2920, 2N2920A, 2N2974, 2N2975, 2N2978, 2N2979

STATIC FORWARD-CURRENT-GAIN BALANCE RATIC
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NOTE 6: The lower of the two hpg readings is taken as hggq.
TThese curves represent the average behavior of groups of dual transistors. Unlike normal single-triode characteristics, matching characteristics
of dual transistors may differ considerably in behavior from the typical. Far example, @ minarity of devices have been observed with smalter

VBE mismatch at 150°C than at -65°C, as opposed to the average behavior as shown in figures 2 and 3.
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND YO SUPPLY THE BEST PRODUCT POSSIBLE.



