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Silico |
General [;’Srpose =
Transistors WN2T11 |
PLANAR PASSIVATED 2N2712

The 2N_2711 and 2N2712 are planar passivated NPN Silicon transistors specifically manufactured
for radio and general purpose commercial applications. They are housed in an epoxy case and are
intended to perform all small signal functions in a conventional AM radio.

absolute maximum ratings: (25°C) (unless otherwise specified)

2N2711
2N2712
Voltages
Collector to Emitter Vero 18 volts
Emitter to Base Vego 5 volts
Collector to Base Vego 18 volts
Current
— Collector* (Steady State) Ic 100 mA
Dissipuﬁon DIMENSIONS WITHIN JEDEC [ '% —
Total Power (Free air @ 25°C) ** P 200 mW ouThne oree b1
Total Power (Free air @ 55°C) ** P 120 mW NOTE 1: Lead diameter 15 controlled in the L 575
o Satween 250 g f o 055 65
Temperature max. of 021 s held 4 55
Storagg Tsre —55 to +125 °C
Operating T +100 c s womeamas, (000 ] 5
*Determined from power limitations due to saturation voltage at this current. 4+ 050008
**Derate 2.67 mW/°C increase in ambient temperature above 25°C. suemos /|1 T

090
+.002
07 Zoor —
(NOTE 1) 140
110
AR

electrical characteristics: (25°C) (unless otherwise specified)

- 2N2711 2N2712
D-C CHARACTERISTICS Min. Typ. Max. Min. Typ. Max.
Collector Cutoff Current (V¢ = 18V) Icso 0.5 0.5 uA
(Ve = 18V, T4 = 100°C) Icso 15 15 wA
Emitter Cutoff Current (Vg = 5V) Ieso 0.5 0.5 uA
Forward Current Transfer Ratio (Vcer = 4.5V, Ic = 2 mA) hes 30 90 75 22

SMALL SIGNAL CHARACTERISTICS
Common Emitter (Verg = 5V, I =2 mA, f = 455 kHz)

“—  Forward Current Transfer Ratio: Qutput a.c. Short Circuited h¢. 55/ —11° 169 £ —42°
Input Impedance: Qutput a.c. Short Circuited hi. 10404 —10° 2580/ —41° ohms
Reverse Voltage Transfer Ratio: Input a.c. Open Circuited h.. .0274179° .071248°
Output Admittance: Input a.c. Open Circuited ho. 1610£179° 4770 £ 48° pmhos
Forward Transfer Admittance: Output a.c. Short Circuited Ve .05320° .06620° mho
Input Admittance: Qutput a.c. Short Circuited Vie 960210° 388./41° wmho
Reverse Transfer Admittance: Input a.c. Short Circuited Vee —26290° —28/2 9(2" wmho
Output Admittance: Input a.c. Short Circuited Yoe 170£90° 71445 wmho
HIGH FREQUENCY CHARACTERISTICS
Collector Capacitance (Ve = 10V, Iz = 0, f = 1 MHz) Ceno 4.5 9 12 4.5 9 12 pF
NOISE
Noise Figure (Ic = 100 uA, Vg = 5V, f = 10 kHz, BW = 1 Hz, Rg = 2000 2) N.F. 2.8 2.8 dB
Signal to Noise Ratio in Typical RF Circuit (1600 kHz, 12 1V signal) S/N 22 22 dB
NOISE VOLTAGE AND CURRENT vs. I OPTIMUM SOURCE IMPEDANCE FOR LOW NOISE vs. I
o [ NOISE VOLTAGE AND CURRENT IOO:' b . }
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SILICON TYPES

] age in
d low Vesesam.

absolute maximum ratings: (25°C> (unless otherwise specified)

.205
Voltages 185 7|
Collector to Emitter Vceo 18  volts |12 ‘l
Emitter to Base Vzso 5 volts ROTRREy o e 165
e Collector to Base VCBO 18 volts zone be‘tw:zn (;%Zr?dr ’SSEO?rg?n etgemsetaf o758
s ing plane. Between .250 and end of lead a 055 265
Currol(lji 0 3 360 # max. of 021 is held i 535
ollector* (Steady State) Ic m
Dissip%:;:;l Power (Free air @ 25°C) ** Py 200 mwW ALL DIMEN. IN INCHES AND ARE ’ D [] WN PLANES
F I
Total Power (Free air @ 58°C)** b. 120 W REFERENCE UNLESS TOLERANCED, /| 74 e
Temperature / / [ - "O_?o:5'0°5
Storage Tste —55°C to 4125 °C 3 Leaos | 4 s
Operating T, 4100 °C 07 o0 ! D
(NOTE 1) 140
*Determined from power limitations due to saturation voltage at this current. 110
**Derate 2.67 mw/°C increase in ambient temperature above 25°C.
electrical characteristics: (25°C)
DC CHARACTERISTICS Min. Typ. Max.
Collector Cutoff Current (Vcz — 18V) Icso 0.5 nA
(Vee = 18V, Tu = 100°C) Icso 15 A
Emitter Cutoff Current (Vs = 5V) Ieso 0.5 rA
Forward Current Transfer Ratio (Vcr = 4.5V, Ic = 2 mA)
2N2713 hre 30 90
2N2714 hrz 75 225
o Collector Saturation Voltage (Is = 3 mA, Ic = 50 mA) Versam 0.30 volts
Base Saturation Voltage (Is = 3 mA, Ic = 50 mA) Veesan 18 volts
LARGE SIGNAL CHARACTERISTICS
Input Imped (V;m — },Bm ; where condition “1” is
B2 — 1B1
Is = .06 mA and condition “2” is Iy = .5 mA, Ver = 1V) hie 200 ohms
SWITCHING SPEEDS (See Figure 1)
Delay Time ta 60 ns
Rise Time t: 85 ns
Storage Time ts 85 ns
Fall Time te 40 ns
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|
absolute maximum ratings: (25°C) (unless otherwise specified) }

Voltages ) 195 !
gollet::or t“l:’:oBEmittzer zcno lg vo}g F‘%
mitter ase EBO vo ' ) ) 1
N~ Collector to Base Vero 18 volts NTE st date 5 onlet ot o5
. ing plane. Between .250 and end of lead a 085 .265
Current max. of 021 is held. 335
Collector* (Steady State) Ic 200 mA
Dissipation | 500 SEATING
Total Power (Free air @ 25°C)** P. 200 mwW ALL DIMEN. IN INCHES AND ARE [] H n_ MIN PLANE i
Total Power (Free air @ 55°C)** Py 120 mw rereTecE ks Toverane /1 17 1| esozos
Temperature ' _.1 | =—|.100%.005
Storage Tsra —55°C to+126 °C 3 Leaps = e
Operating T, +100 °C ;0'7 o001 —
NOTE 1) Flui'g
*Determined from power limitations due to saturation voltage at this current. 110
**Derate 2.67 mw/°C increase in ambient temperature above 25°C.
W'ﬂ%?aw ' - l
—— D S S—— G S S— S-S —. S —— — . —— E— — — e— — — —— —————-————————————————————————_q
electrical characteristics: (25°C)
DC CHARACTERISTICS Min. Typ. Max.
Collector Cutoff Current (Vs — 18V) Icmo 0.5 nA
(Ves = 18V, Tx = 100°C) Icmo 15 uA
Emitter Cutoff Current (Vs — 5V) Ieno 0.5 nA
Forward Current Transfer Ratio (Ve = 4.5V, Ic = 2 mA)
2N2713 hrr 30 90 i
2N2714 hre 75 225 '
N\— Collector Saturation Vohage (Is = 3 mA, I = 50 mA) Versan 0.30 volts |
Base Saturation Voltage (Iz = 3 mA, Ic = 50 mA) Ver@an 1.3 volts '
LARGE SIGNAL CHARACTERISTICS
Input Imped (V;” — ;,“1 ; where condition “1” is
B2 — 1B1
Is = .06 mA and condition “2” is Iy = .5 mA, Vee = 1V) hie 200 ohms
SWITCHING SPEEDS (See Figure 1)
Delay Time ta 60 ns
Rise Time t: 85 ns
Storage Time ts 85 ns

Fall Time te 40 ns




TYPES 2N2713, 2N2714

280 18
/ ’ {
240 16 Cho VS VOLTAGE
x 2N2713,2N2714 N
~ [hee AT 1KHZVS heg IE.=°- ~
z 2N2713,2N2714 Ta =25°C
= 200 Ve =5V A 14 f=IMHz
< Ic = 2mA *
T Ty = 25°C
-4 x
=
&
" 160 w 12
K] e x
2 2
* 120 5 © 10
8 e
>
g / N
e 80 8
F
40 €
k£
0 ) C3) 120 160 200 240 280 ! 2 4 € 8 10 20
heg AT Vgg = 5V; I = 2MA Vcg IN VOLTS
A —
0.2
. ol 100Hz 1!
NOISE VOLTAGE AND CURRENT 4
VS Ig A
— 2N2713, 2N2714 —
Vg=5V T =25°C 7
|——— (INFORMATION FROM MODEL < T
~ 310 TRANSISTOR NOISE - b7 .
E ANALYZER QUAN-TECH |~ » |§
LABS, INC.) 1 7
} ——  ENe—— P }
3 IN——— L i =
S - % <
© ” ?
.Q 0.0l 7 (X~ \-/
x e —3 *
z 1kHz o K
2 -
100Hz P
\ 1
-
— 47 rIC)'\HI 13-
//4 L——
=
0.00! o A 2 3 s 0.0l
0.01 N 8
Ig INmA -
10,000 T T
T | 1
OPTIMUM SOURCE
FOR LOW NOISE VS Ig
2N2713,2N2714
Veg=5V
2 \ Ta=25°C
F
o
z | kHz |
8 0 k¥z
z
3 \\
& N
Z 1000
w A \
o]
« 100 H:
g \ z \\
8
= (INFORMATION FROM MODEL \\
g 310 TRANSISTOR NOISE
H ANALYZER QUAN-TECH - ]
g LABS, INC) ~1_| \ ~L|
-
100
0.0l (X} 1 2 4 6 8 10
Ig INmA
PRINTED IN U.S.A.

SEMICONDUCTOR PRODUCTS DEPARTMENT ( \ In Canada. Canacian Genera! Electric Company, Ltd . Toronto Ont
B G E N E R A I. i E LE cT R l c Outside the and Canada by Elertro Component
FELECTRONICS PARK SYRACUSE 1, N V \ ) 1GE £ ivision. PSOTMGEEson Acenie New VOTR N




(Y

200

/ hie vs. lc - TYP

100

Icgo VS TEMPERATURE /
2N2713,2N2714

. :: Veg = 18V "
TYPES 5 T ...
2N2713,  °© 0 T, -
2N2714 L) /

N

e d
| 2 / D~
0 EY 40 60 80 100 [
TEMPERATURE IN °C / —t
ol 1 2
Ic INn
0.6
0.5
.
Vee(sat) VS Ic
04 2N2713,2N2714 /
- Ic/1g =10
Ta =25°C

03 / - p—
N’
02 hfe OI" hFE VS. Ic - T‘

Ve (saT) IN VOLTS

/
| —1 120
T T T T
heg VS I¢
1 2 4 6 8 10 20 40 60 80 100 200 400 600 800 1000 2N2713
Vce =5V L~
Ic INmA
enm 100 h¢e VS I PN’ /
Vcg =5V "fey’ L’
f=1kHz
455kHz v /
80b— IMHz y i
Ta=25°C V Z
/] ///
100 hie 455K 7
4
/ s A
E A DISTRIBUTION / //
x OF Vce (saT)
. 80—  2N27I3,2N27i4 //
® Ic=50mA 40
3 Ig=3mA 7 /
8 Ta = 25°C P
2 —~ - / hee |MHZ
2 fe
§ 60 20
i
z
Q
=
2
]
&
4
g 0 0.01 0.1 | 2 4
s I INmA
-]
g
z
w
g 20
w
[y /
v

004 006 0.08 0.1 0.2 014 o.l6 ol
Veg(sam) IN VOLTS



he vs. Ic - TYPE 2N2713

hee VS. Ic -

-
12 I I 20
hee VS I /\
2N2713
10 Veg =5V V N
Ty 25°C hye AT zouy
hie VS TI¢
R / 2 2N2714
/ Ve =5V
. Ta = 25°C
Py
e 4 8
hye AT 4OMY,
4 v 4 7
% o P
2 ,/ S| Nt
ol 1
/ ,//
ol ] 2 4 6 8 10 100
Ic IN mA
N— N

hle or hFE VS. Ic - TYPE 2N2713 hfe Or hFE Vs. lc

120 T T
hee VS Ic
2N2713
Vce =5V 1T
100—  pe, VS Tg N
fe H
Vcg =5V hee IKH - /;’ S
t=1kHz / H =
455kHz A
80— IMHz y 4D N
Ta=25°C e L NoE
/ A 1\
heo 455kHzf 7 N\
v/
60 / L /
40 4 // X
P
_ N
- hee IMHZ
20
00! o.1 1 2 4 6810 100 1000
I INmA
\_/ N

h¢e OR hrg

240 l | I
hfg VS I¢
200 2N2714
Vee =5V
hie VS Ig
Vcp =5V h
160 f = IkHz
Ta=25°C )
//
/1
120
y
//
//
80 7
//
//
40 L — |
0.0! 0.l [



'E 2N2713

he vs. Ic - TYPE 2N2714

20
//\ . L
AT zouy/ Y2
he VS Ic /
|z 2N2714 hye AT 20MHz J
Veg =5V
// . 1':1 25°c //
° /
hye AT W S
L o \ / hye AT 40MHz //
4
d
+ A
. I
of ] 2 4 6 8 10 100
Ic INmA
4 6 810 100
mA
fPE 2N2713 hie Orheevs.lc - TYPE 2N2714
240 [ | I
———~\ hFe VS 1I¢
= N 200 5N27I;v
1 ™ CE® T
//,— I~ hte VS le h |kn// \\
d N Vce =5V fe
\ hre 160 'r;il::'zc / / e — \\
\ " // / Ye
\ = 120 d / ™
\ ° /
N N V]
\ : d
\‘ 80 /// \
sl
L1
40 L — |
6 810 100 1000 0.0l o.l I 2 4 6810 100 1000
‘ Ic INmA
N




Silicon

TRANSISTORS

PLANAR PASSIVATED-

Z:d

é

The General Electric 2N2923, 2N2924 and 2N2925 are a family of planar passivated NPN
silicon transistors intended for general purpose applications. The planar passivated construc-
tion assures excellent device stability and life. These high performance, high value devices
are made possible by utilizing advanced manufacturing techniques and epoxy encapsulation.

absolute maximum ratings: (25°C) (unless otherwise specified)

Voltages
Collector to Emitter Vero 25V
Emitter to Base Vzso 5V
— Collector to Base Veso 25V
Current
Collector (Steady State) * Ic 100 mA
Dissipation
Total Power (Free air at 25°C) ** Pr 200 mW
Total Power (Free air at 55°C) ** Pr 120 mW
Temperature
Storage Tseg —55 to 4+125°C
Operating T, +4100°C

*Determined from power limitations due to saturation voltage at this current.
**Derate 2.67 mW/°C increase in ambient temperature above 25°C.

JEDEC

NOTE 1: Lead diameter is controlled in the

DIMENSIONS WITHIN I~ 195

4061 7/66

(Supersedes 40.61 8/63)
o =

— 2N2923
IN2924 |
IN2925 |

—4

205

OUTLINE TO-98

Fie2

075

zone between .070 and .250 from the seat- =

ing plane. Between 250 and end of lead a

.055

26!
max. of .021 is held. 4 .22:

IIl D u .500 SEATING
ALL DIMEN. IN INCHES AND ARE [] n n MIN PLANE

REFERENCE UNLESS TOLERANCED

Min.

90
150
235

4.5

- |.050£ 005
—

3 LEADS

090

+.002 -

o +9%2

(NOTE 1) 2140
TI0

Typ. Max.
0.5 uA
15 uwA
0.5 nA
115
155
215
180
300
470
15 ohms
7 10 pF
160 MHz

2.8 (2N2925 only) dB

electrical characteristics: (25°C) (unless otherwise specified)
D-C CHARACTERISTICS
Collector Cutoff Current (Vcs = 25V) Iceo
- (Ves = 25V, Ts = 100°C) Ico
Emitter Cutoff Current (Vg = 5V) Ieeo
Forward Current Transfer Ratio
(Vcn = 4.5V, Ic=2 mA) hre
2N2923
2N2924
2N2925
SMALL SIGNAL CHARACTERISTICS
Forward Current Transfer Ratio
(Vee =10V, Ic =2 mA, f = 1kHz) h;.
2N2923
2N2924
2N2925
Input Impedance (Vcr = 10V, Ic = 2 mA, f = 1kHz) hi
HIGH FREQUENCY CHARACTERISTICS
Collector Capacitance (Vs = 10V, Iz = 0, f = 1MHz) Ceno
Gain Bandwidth Product (Ic = 4 mA, V¢g = 5V) fr
NOISE 7
Noise Figure (Ic =100 yA, Vcg = 5V, f = 10kHz,
NS BW =1 Hz, Rg = 20009) N. F.
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" 8/63 40.62

Epoxy Encapsulated
Silicon Transistor

The General Electric 2N2926 is a planar passivated silicon transistor intended for
general purpose applications. The planar passivated construction assures excellent
device stability and life. This high performance, high value device is made possible
by advanced manufacturing techniques, epoxy encapsulation, and utilization of the full
line distribution of hge. This full line distribution is supplied in five beta categories,
each with a 2-1 beta spread. Each beta category is color coded and the per cent of the
total order shipped in each category is shown below. Significant savings may be
realized by designing equipment utilizing all beta categories in proportions compatible
with this '"full line distribution' type.

ABSOLUTE MAXIMUM RATINGS (25°C) (unless otherwise specified)

Voltages _
Collector to Emitter VCEO 18 \' f;‘g%gégggg@;ﬁggg;i? 1S wAx 1 :
Emitter to Base VEBO 5 \" e base o e sat. = 20
Collector to Base VCcBO 18 \Y AP *f‘“...ife; &

Current " eied ﬁ‘}i_F
Collector (Steady State) IC 100 ma 500

Dissipation - — - S - ALL_DIMEN. lNJmCHES/U ﬂ D_L
Total Power (Free air at 25°C) ** P 200 mw TR o oo
Total Power (Free air at 550C) *x PT 120 mw i

Temperature
Storage TSTG -30 to +125°C
Operating TJ +100°C

- * Determined from power limitations due to saturation voltage at this current.
*x Derate 2. 67 mw/OC increase in ambient temperature above 25°C.

ELECTRICAL CHARACTERISTICS (25°C) (unless otherwise specified)

D-C Characteristics Min. Typ. Max.

Collector Cutoff Current: (VcB=18V) IcBO 0.5 pa
(Vep=18V, TA=100°0C) ’ IcBO 15 pa

Emitter Cutoff Current (VEg=5V) IEBO 0.5 pa

Small Signal Characteristics
Forward Current Transfer Ratio
(VCE=10V, IC=2ma, f=1kc) hfe 35 470

Each unit will be branded with the 2N2926 type number and will also be color coded to
identify the A-C beta range into which it falls. Segregation of the beta distribution into
the following five groups is provided, thoygh it is not a requirement of the JEDEC
registration. Typical D-C beta is also shown for guidance purposes.

SEMICONDUCTOR PRODUCTS DEPARTMENT ( {\ (In Canada, Canadian General Electric Company, Lid., Toronto, Ont.
. G E N E R A L E L E c T R I c Outside the U.S.A ., and Canada, by: International General Electric Com-
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hfe

Color Code (Vog=10V, Ic=2ma, f=1kc)

Min. Max.
Brown 35 70
Red 55 110
Orange 90 180
Yellow 150 300
Green 235 470

Input Impedance: (VCE=10V, Ic=2ma, f=1kc)

High Frequency Characteristics

Gain Bandwidth Product: (Ip=4ma, Vep=5V)

Noise
Noise Figure: (Ic=100pa, Vop=5V, f=10kc,
BW=1cps, Rg=20000)

hpg

(Veg=4.5V, Ic=2ma)

Typ.

36
62
115
155
215

Min.

4.5

Typ.

15

200

2.8

Content

0-6%

5-10%
20-26%
35-45%
20-30%

Max.

12

ohm

pf

db



