2N4108 » 2N4109 « 2N4110
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR DEVICES

OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING.

[ ]
o LOW FORWARD “ON" VOLTAGE GUARANTEED AT 3 POINTS. PHYSICAL DIMENSIONS
o LOW FORWARD AND REVERSE LEAKAGES GUARANTEED. in accordance with
o PLANAR RELIABILITY BUILT IN. JEDEC (TO-18) outline
1950 20508
ABSOLUTE MAXIMUM RATINGS (Note 1) 178 T
Maximum Temperatures A, 219
Storage Temperature ~ 65°C to + 125°C seating A—h B
Operating Junction Temperature — 65°C to + 125°C Plane '} I
Lead Temperature (Soldering, 10 sec. time limit) + 260°C Maximum , 500 MIN
LEADS ’ !
Maximum Power Dissipation Si2oia. l] [I l]
Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2) 0.1 watt :
Maximum Currents
DC Forward Current at 25°C Case Temperature (Note 2) 1.0 Amp.
DC Forward Current at 25°C Ambient Temperature 235 mA
Surge Current at 25°C Ambient Temperature (Note 2) 4.0 Amps.
(¥ cycle sine wave =8.3 msec)
Average Forward Current at 25°C Ambient Femperature 180° Conduction 180 mA

- NOTES: Ail dimensions in inches

Leads are gold-plated kovar

Anode internally connected to case
Package weight is 0.44 gram

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified)

SYMBOL CHARACTERISTICS MIN TYP MAX UNITS TEST CONDITIONS
Vex Forward Blocking Voltage 2N4108 50 Voits lex = 0.05 4A, Rex = 1.0 kQ
(Ta = — 65°C to + 125°C)  2N4109 100 Volts
2N4110 200 Volts
Vro Reverse Blocking Voltage 2N4108 50 Voits o = 0.05 yA, Rex = ©
(T = — 65°C to + 125°C) _ 2N4109. . 100 - - - Volts
2N4110 200 Volts
lex Forward Blocking Current 8 50 nA Rex = 1.0 kQ
(at rated Vex)
lex (125°C) Forward Blocking Current 5 20 uA Rex = 1.0 ke
(at rated Vex)
lko Reverse Blocking Current 8 50 nA Rex = 00
(at rated Vio)
lro (125°C) Reverse Blocking Current : 5 20 uA Rox = o0
(at rated Vro)
ler Gate Trigger Current 0.060 0.2 mA Va = 10V, Re = 1000
ler (—55°C) Gate Trigger Current 0.110 2.0 mA Va = 10V, R, = 1000
Ver Gate Trigger Voltage 0.58 0.8 Volts Vax = 10V, R. = 1009
Ver (—55°C) Gate Trigger Voltage 0.75 11 Volts Vax = 10V, R = 100Q
Ver (125°C) Gate Trigger Voltage 0.2 04 Volts R =10kQ
(at rated Vi)
Additional Electrical Characteristics on page 2
NOTES )

(1) fhese ratings are limiting values above which the serviceability of any semiconductor device may be impaired,
(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 44,5°C/Watt (derating factor of 22.5 mW/°C); junction to ambient thermal
resistance of 350°C/W (derating factor of 2.84 mW/°C).
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FAIRCHILD TRANSISTORS 2N4108 ¢2N4109 ¢ 2N4110

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified)
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SYMBOL CHARACTERISTICS MIN TYP MAX UNITS TEST CONDITIONS
Ve On Voltage 0.95 1.15 Volts le =175mA
Ve On Voltage 1.05 12 Volts lr =250 mA
Ve On Voltage 12 16 Volts l: = 500mA
lno Holding Current 0.7 2.0 mA Rs = o0, R = 1.0KQ
ler Gate Leakage Current 0.13 25 nA le =0,Vex=—6.0V
ler (125°C) Gate Leakage: Current 0.024 10 A le =0 Vex=—6.0V
ton Turn On Time 0.56 15 us lg =200mA, ler = 10mA
ton Turn Off Time (see tor circuit) 6.5 15 us le = la =200 mA
dv/dt Critical Rate of Rise 75 200 Volts/ us Rex = 1 KQ, R. = 100
(at rated Vex)
GATE CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N41I08 ¢ 2N4109 ¢ 2N4110

MAXIMUM RATINGS
FORWARD CURRENT VERSUS FORWARD CURRENT VERSUS
MAXIMUM ALLOWABLE MAXIMUM ALLOWABLE CASE POWER DISSIPATION VERSUS
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SWITCHING CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N4108  2N4109 @ 2N4110

. t ,¢¢ CIRCUIT
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2N4115 - 2N4116
NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS
REPLACES FT7207A - FT72078B

¢ HIGH POWER — 37 WATTS @ Tc = 100°C
¢ HIGH VOLTAGE (LVceo) — 80 VOLTS MIN. PHYSICAL DIMENSIONS
o HIGH CURRENT (Vc: sat) — 1.5 VOLTS MAX. @ 5.0 AMPS. fin accordance with JEDEC TO-59 outline)
e BETA GUARANTEED @ 3 POINTS — 50 mA, 2 AMPS. and 5 AMPS. Cemtne3
e HIGH (f) — 70 and 80 MHz MIN. @ 0.5 AMP. &
e ISOLATED COLLECTOR PACKAGE 0
e SAFE AREA EXTENDED BY USE OF NICHROME THIN FILM EMITTER RESISTOR EMITTER N LA
cauEgron
. v
318 215
065 1. 185
f:%m\ﬁtm
ABSOLUTE MAXIMUM RATINGS [Note 11 f { i
Maximum Temperatures g 1-5 0
Storage Temperature —65°C to +200°C [ 320
Operating Junction Temperature, —65°C to +200°C ™
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum s
Maximum Power Dissipation 1032 UNF.2A T
Total Dissipation at 100°C Case Temperature 37 Watts (COATED)
(See safe operating area and derating curves)
Thermal Resistance 2.7°C/W T R e cleccaly raated fromcase
Package weight is 5.65 grams
Maximum Voltages
Veso  Collector to Base Voltage 120 Volts
Veso  Collector to Emitter Voltage [Note 2] 80 Volts
Veso Emitter to Base Voltage 8.0 Volts

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)

SYMBOL CHARACTERISTIC i Neowax v RS UNITS TEST CONDITIONS
*hee DC Pulse Current Gain [Note 3] 40 63 120 100 139 300 le=20A V=50V
hee DC Pulse Current Gain [Note 3] 20 45 40 100 le=50A V=50V
Vee (sat) Pulsed Collector Saturation Voltage [Note 3] 05 15 05 15 Volts Ilc=5.0A ls=05A
Vee (sat) Pulsed Base Saturation Voltage [Note 3] 13 22 1.3 22 Volts Ic=5.0A ls=05A
*Vee (sat) Pulsed Collector Saturation Voltage [Note 31 022 0.6 022 06 Volts lc=2.0A ls=02A
*Vie (sat) Pulsed Base Saturation Voltage [Note 31 095 1.3 095 1.3 Volts lc=2.0A ls=02A
Veeo (sust) Collector to Emitter Sustaining Voltage 80 80 Voits lc=50mA |,=0
[Notes 2 and 3] (pulsed)
BVees Collector to Emitter Breakdown Voltage 120 120 Volts lc=20mA Vie =0
BVeso Emitter to Base Breakdown Voltage 8.0 8.0 Voits lc=10 le = 1.0mA
Notes on page 2 Additional Electrical Characteristics on page 2
]
FAIRCHILLD
]
SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD TRANSISTORS 2N4115 e+« 2N4116

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)

SYMBOL . CHARACTERISTIC v e i S UNITS TEST CONDITIONS
*lees Collector Reverse Current 10 10 uh Ve =60V Vie=0
leeo Collector Cutoff Current 50 50 1A k=0 Vee =40V
leex (150°C) Collector Cutoff Current 100 100 uA Vee =60V Ve =20V
leso Emitter Cutoff Current 25 25 ) le=10 Ve = 6.0V
hee DC Pulse Current Gain [Note 3] 20 40 40 72 lce=50mMA Ve =5.0V
hee (—55°C) DC Pulse Current Gain [Note 3] 15 34 3B 8 le=20A Vee=5.0V
hee High Frequency Current Gain (f = 20 MHz) 35 6.75 40 9.75 le=05A V=50V
Cobo Qutput Capacitance 80 120 80 120 pF le=10 Vee = 10V
Cibo Input Capacitance 450 700 450 700 pF le = Ve = 2.0V
he Small Signal Current Gain (f = 1 kHz) 20 40 le=50mA Ve =50V
Vee (ON) Pulsed Base Emitter ON Voltage [Note 3] 13 13 Voits lc=20A V=50V
FORWARD BIASED SAFE OPERATING AREA DERATING CURVE
100

5.0 \

g
2 \ \ g 2\
' \ \ :
= B I 50us \
g 3.0 ‘ \— B w
3 \DC \5.0ms \I.Oms \ =
(=3 \ g
3 \ SHEEAN :
S 2.0 x X
3 N\ \ 2 \
8 . s
. N N ® \
o 1.0 N 20
— \ N \
— T¢ = 100°C ~~ §
0 || = 0
0 2 ) 60 8 3 50 75 10 15 150 15 200
Ve - COLLECTOR EMITTER VOLTAGE - VOLTS Te - CASE TEMPERATURE - °C

NOTES:

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

(2) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
(3) Pulse conditions: length = 300 us; duty cycle = 1%.
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FAIRCHILD TRANSISTORS 2N4115 « 2N4116

TYPICAL ELECTRICAL CHARACTERISTICS
2N4115
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS*
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2N4116
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS*
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2N4134 - 2N4135

NPN LOW NOISE RF AMPLIFIERS

DIFFUSED SILICON PLANAR* TRANSISTORS

o LOW NOISE FIGURE --2.5 db MAX @ 60 MHz
5.0 db MAX @ 450 MHz

 HIGH STABLE GAIN IN UNNEUTRALIZED AMPLIFIERS -- 20 db MIN @ 60 MHz
8 db MIN @ 450 MHz

o LOW FEEDBACK CAPACITANCE -- 0.5 pF MAX
o GUARANTEED FORWARD AGC
ABSOLUTE MAXIMUM RATINGS [Note 1]
Maximum Temperatures
Storage Temperature
Operating Junction Temperature
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Note 2]
at 25°C Ambient Temperature [Note 2]
Maximum Voltages ‘
Veso  Collector to Base Voltage
Ve:o  Collector to Emitter Voltage [Note 3]
Veso Emitter to Base Voltage

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

PHYSICAL DIMENSIONS

in accordance with
JEDEC (T0-72)

.230

DIA.
195 .209
178 DIA.
T
.030
wAX. 1
Seating i { ‘

Plane ¥ " H I
—55°C to +200°C & LEADS .500 MIN

+200°C siow 1111

1100
0.3 Watt L 0s0
BASE :
0.2 Watt =
EMITTER ~ /<05 Y
T Y
Q%P
30 Volts \ X / /- COLLECTOR
30 Volts "5\/ CASE
3.0 Volts 046 2 048
036 "028
NOTES: All dimensions in inches
Leads are gnid-plated kovar

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
NF Noise Figure (2N4135 only) 5.0 dB le=10mA V=15V
(f = 450 MHz) [Note 51 Rs =~ 130Q
Pe Power Gain (f = 450 MH2) (2N4135 only) 80 10 le=10mA Vg =15V
(Adjusted for min. Noise Figure; Note 5)
NF Noise Figure (f = 60 MHz) 20 25 dB le=1.0mA Vca 15V
[Note 6] Rs =~ 300
PG Power Gain, Neutralized (f = 60 MH2) 17 21 24 dB le = 1.0mA V(:s =15V
(Adjusted for min. Noise Figure; Note 6)
PG Pomertsa;il, Unneutralized (f = 60 MH2) 20 23 25 dB =50mA Viec =13V
ote :
Viec Aﬁ[ﬁ Vtolt%ge'fo'r‘:io db Gain Reduction (f = 60 MH2) 19 22 245 Volts Vcc =28V
ote
r'Ce Collector-Base Time Constant (f = 80 MH2) 25 50 ps le=40mA Ve =10V
Fmax Maximum Frequency of Oscillation 3.25 GHz le =4.0mA Vc =15V
Ceo Reverse Transfer Capacity 025 037 050 pF le = =10V
Common Emitter f=1.0MHz
(Emitter & Can Guarded)
hye High Frequency Current Gain (2N4135 only) 4.25 8.0 le=40mA V=10V
(f = 100 MHz)
hee High Frequency Current Gain (2N4134 only) 35 8.0 le =4.0mA Ve =10V
(f = 100 MH2)
hee DC Pulse Current Gain [Note 4] 25 200 le=40mA Ve =10V
hee (—55°C)  DC Pulse Current Gain [Note 41 10 le=40mA Ve =10V
Vero (sust) Collector to Emitter Sustaining Voltage [Notes 3 and 4] 30 Volts le=10mA L1=0
BVcio Collector to Base Breakdown Voltage 30 Volts lc=10mA =0
BVeso Emitter to Base Breakdown Voltage 3.0 Volts lc=0 le = 100 xA
Vee (sat) Base Saturation Voltage 0.92 Volt le = 10mA ls = 5.0 mA
Vee (sat) Collector Saturation Voitage 3.0 Volts  Ic = 10mA ls = 5.0 mA
lcso (150°C)  Collector Cutoff Current 50 uh le=0 Ves = 10V
leso (25°C) Collector Cutoff Current 50 nA le=0 Vee = 10V

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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* Planar is a patented Fairchild process.
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FAIRCHILD TRANSISTORS 2N4134 « 2N4135

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 583°C/Watt (derating factor 1.72 mW/°C); junction to ambient
thermal resistance of 875°C/Watt (derating factor of 1.14 mW/°C).

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. .
(4) Pulse Conditions: length — 300*us ; duty cycle = 1%.
(5) Test conditions are as shown in Figure 1. Noise Figure referenced to AIL type 70 Hot-Cold noise standard. Noise Figure includes second stage contribution of 5.0 db.

(6) Test conditions are as shown in Figure 2. Amplifier Gain is measured with amplifier input tuned for minimum noise figure. Neutralization is used to minimize input bandpass
skewing. With neutralization network removed, amplifier gain will be 2 to 3 db lower, but noise figure will not change measurably.

(7) Test conditions are as shown in Figure 3.

(8) Socket Capacitance is typically 0.5 pF and will degrade amplifier gain and stability. Best performance is obtained by omitting sockets and soldering or clipping transistor to
the ground plane. If a socket is required, a shield should be used between the base and collector socket pins.

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS*
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I¢. - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA
INPUT AND OUTPUT COMMON EMITTER FEED-BACK
CAPACITANCE VERSUS CAPACITY VERSUS COLLECTOR CUTOFF CURRENT
REVERSE BIAS VOLTAGE COLLECTOR VOLTAGE VERSUS AMBIENT TEMPERATURE
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3 12t E e 5 sl A
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0.8 S~ % 0.2 " osl
g g
H = 0.2
o
0‘40,1 0.2 05 1.0 20 50 10 2 50 * 00 4.0 8.0 12 16 2 0'10 10 20 30 4 5 6 7 8 9% 100
REVERSE BIASVOLTAGE - VOLTS Veg - COLLECTOR VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C

* Single family characteristic on Transistor Curve Tracer.

2-278



FAIRCHILD TRANSISTORS 2N4134 « 2N4135

Ic - COLLECTOR CURRENT - mA

- INPUT ADMITTANCE - mmhos

Yie

Yie - INPUT ADMITTANCE - mmhos

—
>

—
N

NOISE FIGURE VERSUS
SOURCE RESISTANCE AND

NOISE FIGURE AND

POWER GAIN VERSUS SOURCE RESISTANCE

fad
o

&
o

5.0

8

]

]

o

-40

BASE CHARACTERISTICS* COLLECTOR CURRENT FREQUENCY VERSUS FREQUENCY
1000 . . 50 6.0 0

l I l I FVeg - 15V Veg " 15V Vcsl"l5“’

5 gy _ Frosoma I~ 3.0 mA L :

A ZIO " ANANRAN “ NEUTRATIZED sofler O Sww
4,0mA H N N N\ COMMON EMITTER - N H
6.0mA . ) N S S 40 *{Z;r w®

S i z 3 w ! o
8.0mA-{— g \\\ |25 984 3 N g %ﬁ\ y ;
8-10ma ] g o B % 20 \\Esmf#‘““z‘“ g >0 N <
g 50 e sab i N h NOISE FIGURE g
: Sl ¢ 3&%*@%%\\\{ * M emnne | INIT1™5
< 438 L 1 < N o N <
10 — 100
0 0.2 0.4 0.6 0.8 1.0 93 05 Lo 5010 05 50 100 500 1000 N 500 . '50 s pregri
Vge - BASEVOLTAGE - voLTS I - EMITIER CURRENT - A f - FREQUENCY - MHz (- FREQUENCY - M
TYPICAL "'Y” PARAMETERS
FORWARD TRANSFER
INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE
FREQUENCY — OUTPUT FREQUENCY — FREQUENCY — INPUT VERSUS FREQUENCY —
SHORT CIRCUIT INPUT SHORT CIRCUIT SHORT CIRCUIT OUTPUT SHORT CIRCUIT
6.0 00— 1.2
1 = 2.0 mA L2 0m | -2.0m " TTTI
vECB “iov N —LECBZ- e £ :{.Bz o £ g * 2.0mA
g >0 g & Lof—Veg-lov
g § —~—— 8 _—
g 4.0 E 60 [— § 0.8
I % e Doe é “ A é o re
~/ 5 20 é 2 A H ; 0.4
o é_ g ] \ E
10 =0 & 0.2
AT /| % 2 '
= . = -1 “Ore
1.0 5.0 10 50 10 500 1000 i) 5.0 10 50100 500 1000 Ao 50 10 % 100 500 1000 10 50 10 50 100 5001000
’ " 1~ FREQUENCY - Mz ’ " f- FREQUENCY - Mz t - FREQUENCY - Mz i - FREQUENCY - Mz
FORWARD TRANSFER
INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS ADMITTANCE VERSUS EMITTER REVERSE TRANSFER ADMITTANCE
EMITTER CURRENT — EMITTER CURRENT — CURRENT — OUTPUT VERSUS EMITTER CURRENT —
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT SHORT CIRCUIT INPUT SHORT CIRCUIT
arke [ ] s R TR | e
8 2.0 /‘/ E L Vcsg; = E 0.1
J .E_ g ) g — 9re
® Q:a“ g 16 .‘fé E Ly Veg - BV £ 0 Veg - 5.0V, 15V
o g 1.2 Y, : 0 e : 0.1
S ; . 9,;;\ % e} Veg - 5.0V g
AV g _ L Yo" Vg 5 & N
<% 50 A1 Lveg-sv g™ N A V| g N .
Ve~ BV e CBv £ 3 d g 1T
\Ir %] | #od =T 90 Vo = B e A Ve * 15V .0.0.3 Ca..s'W\';:
Ic, CN 0 Doe| Ve " 15V ,-3-’_120 [ »-04 | e
0 20 40 60 80 1 1 0 20 40 60 80 10 n» 0 20 40 60 80 10 12 Y0 20 40 60 80 10 1

Ig - EMITTER CURRENT - mA

Ig - EMITTER CURRENT - mA

* Single family characteristic on Transistor Curve Tracer.

Ig - EMITTER CURRENT - mA Ig - EMITTER CURRENT - mA

FIG. 1 450 MHz NOISE FIGURE
AND POWER GAIN CIRCUIT
(2N4135 only)
. NS L, -C, 300 pF, PORCELAIN CAPACITOR: CAPACITOR LEADS
5 11 , Y - FORM L ; LEAD DIAMETER 0.025, LENGTH 1-3/8"
It 5 cy FROM INPUT CONNECTOR TO BASE PIN OF TRANSISTOR
;écz e, g"c 16 ;4 cs L2 (VITRAMON VY 12C301 OR EQUIVALENT)
15kQ :E 12kQ
1 L, -  1TURN, #22 TINNED WIRE 1/2" DIAMETER, 5/16" LONG,
At L CENTER TAP
n\ \
" Cy) Cg, C5 0.8 - 10 pF, AIR VARIABLE (JOHANSEN 2950 OR EQUIVALENT)
13682 ) c, 500 pF, UNCASED CERAMIC (CENTRALAB DA121 OR
-28v EQUIVALENT)
RFC 6" #30 ENAMEL WIRE, CLOSE WOUND, 1/16" DIAMETER
FEEDTHROUGH CAPACITORS ARE 1000 pF CERAMIC (ALLEN-BRADLEY FASC
*See Note 8 OR EQUIVALENT)
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FIG.2 60 MHz NOISE FIGURE
AND POWER GAIN CIRCUIT

C1 - 62 pF DIPPED MICA CAPACITOR
C2 - 51 pF DIPPED MICA CAPACITOR

Cg, C4, Cg - 0.8-10pF, AIR VARIABLE, (JOHANSEN 2950 OR
EQUIVALENT)

APPROXIMATE CAPACITANCE,

L - 5 TURNS NUMBER 18 ENAMEL WIRE, AIR WOUND,
5/16" INSIDE DIAMETER, 3/8" LONG, INDUCTANCE
0.14 pH.
T - PRIMARY: 14 TURNS NUMBER 24 ENAMEL WIRE SPACED

EVENLY AROUND 0.156" 1. D. TOROID (ARNOLD A4-310-125SF
OR EQUIVALENT) INDUCTANCE 0.82 yH, SECONDARY: 3 TURNS,
NEUTRALIZATION WINDING: 3 T CLOSE WOUND

BYPASS AND FEEDTHROUGH CAPACITORS ARE 1000 pF
CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT)

FiG.3 60 MHz POWER GAIN
AND AGC CIRCUIT

Nt
N\
\
01 uF N
. u
O IL /1/\ )
3 R i
| > -tc T
o L | 7300 FcC,
I\ l
001uF’'IY 001 uF)’ = l
> > -
S22 3220
JiL
LAY
oorwr,| O VF 1 001 uF
7| \Y
& Ynec |
28y
*See Note 8

o
-
il

7 TURNS, NUMBER 22 ENAMEL WIRE WOUND ON 0.,156" 1. D.
TOROID FORM, ARNOLD ENGINEERING COMPANY,

TYPE A4-310-125-SF, OR EQUIVALENT, INDUCTANCE

0.21 LH.

PRIMARY: 14 TURNS, NUMBER 24 ENAMEL WIRE WOUND
ON TOROID,‘INDUCTANCE 0.82 uH. SECONDARY: 3T,
NUMBER 22 ENAMEL WIRE WOUND ON COLD END OF
PRIMARY

CyyCy- 0.8 - 10 pF, AIR VARIABLE, (JOHANSEN 2950 OR EQUIVALENT)
BYPASS AND FEEDTRHOUGH CAPACITOR ARE 1000 pF

CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT)

60 MHz LF. AMPLIFIER WITH
MANUAL GAIN CONTROL

.01 uF

15k Q

CENTER FREQUENCY: 60 MHz

12k03 3
23 wmec

1 15 TURNS NUMBER 30 ENAMEL WIRE, CENTER TAPPED,
WOUND ON 0.156" 1. D. TOROID (MICROMETALS T30-13 OR
EQUIVALENT) INDUCTANCE 0.32 uH

2l
'

'l‘1 - PRIMARY 14 TURNS NUMBER 24 ENAMEL WIRE SPACED
EVENLY AROUND 0,156" I. D. TOROID (ARNOLD A4-310-125SF
OR EQUIVALENT) INCUCTANCE 0.82 uH
SECONDARY: 1 TURN, NEUTRALIZATION WINDING: 1 TURN

T, - AST, WITHOUT NEUTRALIZATION WINDING

4 ){(D T2 ) T3 3 dBBANDWIDTH: 10.5 MHz
{cl -1 7((;2 | 7{ a4 7! SPOT NOISE FIGURE: 1.8 +0.1 dB

I £ 2 S /lC, 0wd ICs

1 ..W

; « GAIN: 62 ¢B

; 8 AGC RANGE: 60 dB

[}

¢ Losl— | 3 ¢ l SUPPLY CURRENT: 15 mA; 21 mA @60dBAGC
3130 Li:lzm 22kQ  2.2kQ3 322k~

6.8 uH
U~ 0-28V

Ty - PRIMARY: SAMEASTI, SECONDARY: 3 TURNS

€} €y Cgy C4y Cg - 0.8to 10 pF AIR VARIABLE (JOHANSEN

2950 OR EQUIVALENT) o
Qp» Qg Q3 - 2N4134 OR 2N4135
NEUTRALIZATION TECHNIQUE: APPLY 60 MHz SIGNAL TO
AMPLIFIER INPUT. DISCONNECT EMITTER RESISTOR OF Q.
ADJUST C, FOR MINIMUM FEEDTHROUGH POWER. GAIN LOSS
WITH ZERO EMITTER CURRENT IN Q, SHOULD BE GREATER THAN
45 dB.
BYPASS AND FEEDTHROUGH CAPACITORS ARE 1000 pF
CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT).
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2N4137
NPN HIGH-SPEED SATURATED SWITCH

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

FEATURES
® HIGH FREQUENCY CURRENT GAIN-- f r = 500 MHz Min. PHYSICAL DIMENSIONS

® HIGH VOLTAGE - - LV, = 20 VOLT Min. Jéaéécﬁgi'geome

® LOW CAPACITY ~-C,,_ = 4.0 pf Max.

1209014
® LOW CHARGE STORAGE TIME - - 7, = 13 ns Max. RH LI
f
030
Ak ]
Seating T 1
[
ABSOLUTE MAXIMUM RATINGS [Note 1] we t )”] (
Maximum Temperatures 3 LEADS: 500 MiN
Storage Temperature —65°C to 4200°C 0195, ﬂ I] u
Operating Temperature 200°C Maximum 018
Lead Temperature (Soldering, 60 sec Time Limit) 300°C Maximum
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature 1.2 Watts
[Notes 2 and 3]
at 100°C Case Temperature 0.68 Watt
[Notes 2 and 3]
at 25°C Ambient Temperature 0.36 Watt
[Notes 2 and 3]
Maximum Voltages and Currents i ;
Vego Collector to Base Voltage 40 Volts :’/g 2‘/
Vs Collector to Emitter Voltage 40 Volts vt o
Vero  Collector to Emitter Voltage [Note 4] 20 Volts
Veso  Emitter to Base Voltage 4.5 Voits B e e
le Collector Current (10 usec Pulse) 500.mA sty Sommetivd o cae
le DC Collector Current 200 mA

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
[ 1 DC Pulse Current Gain [Note 5] 40 66 120 lc=10mA V=10V
hy (=55°C) DC Pulse Current Gain [Note 5] 20 50 Ic=10mA V_,.=035V
Ve (sat) Pulsed Base Saturation Voltage [Note 5] 0.72 0.8 0.85 Volts le=10mA I,=1.0 mA
Vg (sat) Pulsed Base Saturation Voltage (—55°C to +125°C) 0.59 1.02 Volts le=10mA - |;=%+6-mA —
[Note 5]
Ve (sat) Pulsed Base Saturation Voltage [Note 5] 09 1.15 Volts lc =30mA Iy =3.0mA
Vg (sat) Pulsed Base Saturation Voltage [Note 5] 11 1.6 Volts lc =100 mA Ilg=10mA
V¢, (sat) Pulse Collector Saturation Voitage (125°C) [Note 5] 0.19 03 Voits lc =10mA ly=1.0mA
Collector Reverse Current 0.05 0.4 LA Vee=0 Vee =20V
lepo (150°C) Collector Cutoff Current 10 30 uA le = V=20V
BV Collector to Emitter Breakdown Voltage 40 Volts le =10 pA Vieg=0
BVeio Collector to Base Breakdown Voltage 40 Volits le =10 A le=0
Veeo (sust) Collector to Emitter Sustaining Voltage 20 Volts lc=10mA ly=
[Notes 4 and 5] (pulsed)
BV Emitter to Base Breakdown Voltage 4.5 Volts lg =10 uA le=0

NOTES:
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance
of 486°C/watt (derating factor of 2.06 mW/°C). -

(4) Ratings refer to a high-current point where collector-to-emitter voltage is lowest.
(3) Pulse Conditions: length = 300 usec; duty cycle = 1%.
(6) See switching circuits for exact value of I, I, and [

B AN
FAIRCHILD
SRR

SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

2.981



FAIRCHILD TRANSISTOR 2N4137

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS

he, DC Pulse Current Gain [Note 5] 40 63 120 Ilc=10mA V., =035V
hee DC Pulse Current Gain [Note 5] 30 71 lc=30mA Ve =04V

hee DC Pulse Current Gain [Note 5] 20 lc=100mA V, =10V

Ve (sat) Pulsed Collector Saturation Voltage [Note 5] 0.14 0.2 Volts Ic=10mA Il;=1.0mA
Ve (sat) Pulsed Collector Saturation Voltage [Note 5] 0.12 0.18 Volts lc=10mA 3b=33mA

Ve (sat) Pulsed Collector Saturation Voltage [Note 5] 0.17 0.25 Volts lc=30mA I;=3.0mA

Ve (sat) Pulsed Collector Saturation Voltage [Note 5] 0.28 0.5 Volts lc =100 mA ly=10mA
Ve (sat) Pulsed Base Saturation Voltage [Note 5] 0.74 0.85 1.0 Volts lc=10mA I;=3.3mA
h, High Frequency Current Gain (f = 100 mc) 50 6.75 Ic=10mA V=10V

C,. Output Capacitance 23 40 pf ;=0 V=50V

Ts Charge Storage Time Constant [Note 6] 6.0 13  nsec Ic=1; =10mA,l;, =~ —-10mA
ton Turn On Time [Note 6] 9.0 12 nsec lc =10 mA ly, = 3.3mA
off Turn Off Time [Note 6] 7.0 12 nsec lc=10mA, Iy, 3.3 mA, I, T —3.3mA

I - COLLECTOR CURRENT - mA

¢ - COLLECTOR CURRENT - mA

- COLLECTOR CURRENT - mA

I

TYPICAL COLLECTOR AND BASE CHARACTERISTICS

ACTIVE REGION SATURATION REGION PULSED DC CURRENT GAIN
VERSUS COLLECTOR CURRENT
5.0, — 10 y 100 ——— 10 1T
o 15 i & S - 15c | Il | Vo +5.0V N
L1, - 125% JAY —+— 4 ” ’ I - ol & . TN
B, m y N
sof g s " , T ® : = A
0 T
= - %% B RENN amma| RN
s : 7052 5 M e 1A
.0 X
=F / E /(////),e\“ : 15mA ] ” g L Py
)
2 ﬁﬁ /] g w A s g o l I NmA 2w _3]&" b
0 = §
EGD 2 % E N e LA grolb—t
' . o
W a4 . T e M » T X
= 0.0\0‘“"/ 2 7 /, - 2 ll » w1 N
Pra
0.005 mA -0 7 la 0
N b o ] ’ . ji .
0 10 ) ) © 50 0 o1 0.2 0.3 04 05 0 0.4 0.8 12 16 20 000 01 1.0 10 0 5w
Vgg - COLLECTOR VOLTAGE - VOLTS Vgg - COLLECTOR VOLTAGE - VLTS Vge - BASE VOLTAGE-VOLTS Ic - COLLECTOR CURRENT - mA
COLLECTOR SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT
5.0 T — 100 —— T lo——r— 8 5.0—TTTT TTT
J«\“" / ' -5 B lz.ulny/ﬁ Tp" BT 3 fletwig
=4 TR, ot ey | M
4.0 ___%'(ﬁ\‘y %0 1 /kk_‘ é 80 + 3
. z /)9“‘7 ; 1g*5.0mA 50mA 5 2.0
A ' 1. - t >
o8 = //ﬁ - \ I z
3.0 —1/ g ® > — £ ¢ T £ 10
ot £ //’ 0.8mA ; 10mA OmA ; :
2.00—+ o‘lmﬁ I 5 © fd umdl g | % 05 an
' 2 /I 3 Y 1 g 2mA ’ 0mA S —t°C —H
- " // 8 fulVa —= 0.4mA S H E] LT T 550
0.0 : . 2 m
L0 I / Lo //// 0imAd L 2 I ?on < L1zs°c b
0.00mA |_A 7/| /——"‘T_ l]] IH i : v
g g0 E
0 A 0.1
"0 10 2 EY © 50 % 0.1 02 03 04 05 % 0.4 08 1.2 L6 20 0.1 1.0 10 0 50
Vge - COLLECTOR VOLTAGE - VOLTS Vgg - COLLECTOR VOLTAGE - VOLTS Vge - BASE VOLTAGE-VOLTS I - COLLECTOR CURRENT - mA
BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT
5.0 — 100 10—~ v 2.0
sy Ty Tp--55°C :z &3“‘“ Iy o5 g g 'tl:‘I'L]'a
N > . | oo e L
o.\“‘t WA Lasm Lty E . /
4.0 .00 t ¥ / H 80 20 mA e —1 8
g m;\A/ . / 2.0.mh . 10 mA = §
(Yo / 1 = I - | 2 4
g /iVa LsmA | 2 g ~5.0mA g po
3.0 ﬁgmﬂ"“ g o £ 6 212 A
S g [ AT g g D2
=T/ /I g 1.0mA g g -55°C % /'
2.0 0.0 S e T S ; 0.8 = 5°C
8 T // 3 % > E ] — B //
0.04mA l ‘ 3, 3 R R oy
 Tosml” i osm © g g3
= \ o P © 2 S
e | ) A 1] 3
o | B 4
0 10 2 Y © 50 ° 0.1 0.2 03 04 05 0 0.4 0.8 1.2 16 2.0 0.1 1.0 10 ]
Vge - COLLECTOR VOLTAGE - VOLTS Vg - COLLECTOR VOLTAGE - VOLTS Vgg - BASE VOLTAGE - VOLTS I - COLLECTOR CURRENT - mA
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TYPICAL ELECTRICAL CHARACTERISTICS

SWITCHING TIMES VERSUS

SWITCHING TIMES VERSUS

DELAY TIME VERSUS BASE-EMITTER
OFF VOLTAGE AND TURN ON

RISE TIME VERSUS TURN ON BASE

COLLECTOR CURRENT AMBIENT TEMPERATURE BASE CURRENT CURRENT AND COLLECTOR CURRENT
o -3 E W < omA,elg, 3.0mA Iy %1 5mA -8.0 T T
i :lc < lﬁ’l:v- 1015, » Ivccl?::,v."' 82 . d g {‘fzc o0 ) Voo +3.0¥ A/
2N ! 7T % 3 S
¢ 3 o P 8 l / - % IAVAY,
AN ! % g -a—d : SA NN
[ . l, b4 : 3 ‘\‘
g B N Yog e 4 ;8: N > p s ss""
;" - ‘\‘ ; 6.0 -l Z—..—L E :‘ z 1 Q“s“ /
: R : s | | & )
S50 —P Hy 8 o 2.0 S/ s [1+H PSS
& —— N L] & 40 = & =
2.0 N 20 - - 'g-l.e / / [ >, B e
. AN
1.0 0 0 0.1
10 20 50 10 2 50 10 %0 50 0 50 100 50 10 20 5.0 10 2 50 K} 10 100 50
I - COLLECTOR CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 11 - TURN ON BASE CURRENT - mA Ig - COLLECTOR CURRENT - mA
EMITTER TRANSITION AND OUTPUT
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON CAPACITANCES VERSUS REVERSE
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS BIAS VOLTAGE
. Ic - 10mA 0 / % 7 5.0
Vee =3.0V ] - )
T 0 a0 & &3 & o c
' A . Y rJ B : 4.0 C
%50 A H N s r/ /I/ 5 Y& J4EPD = X ‘04— 1
s « d g-s_o = “*“' // A 3 ) Y wZ " 30 A
% 60 i ] /( Lz - .ﬁi ¥ [rH% %ol TN
: d SRRV ArE; : AT : ma:
H // [ &-a0 / K> 3 & T 7T < S 50 I —
g w0 // H 1/ a1 g w0 = s 3
= /I 20 05t = / %z = /1 A '\/
o iyd [ 20 7 S s L0
T leme] TTHH - 7 L A I~ 100mA
——TT | | 0 r Vog *3.0V 0 dJiEd vg,; 3.0V
’ 20 40 60 8.0 10 20 40 60 80 W0 T O35 05 1.0 50 %
1) - TURN ON BASE CURRENT - mA 1g) - TURN ON BASE CURRENT - mA 11 - TURN ON BASE CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON CONTOURS OF CONSTANT GAIN
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS ~ AND TURN OFF BASE CURRENTS BANDWIDTH PRODUCT (f,)
-6.0 T R 2| i e 2
L ig-tom | XEL / | 1c-100mA \ 700 me /1l
Vee *3.0 Veg *3.0V y Vee 3.0V 4 10
T T 7| T A =AY 1]
£ = ) < = S 7 T 171 T %0 AY 11
£ 40 .~ S50 S V4 g - & L“"' 4 - . \ '
AT A g 571 HLXTIAT] N 1A/
4 3.0 \‘.‘- d z‘-a* }l Js' 2 -5 A A ;.va 2 \ \ \ ///
g . T - g .0 P B & s g L0 \\ - ///
g 20 ,// ,// E-00 '// B g0 // L‘»‘ = EE RN \J /]
= 1A e ANA = A 2 8 o 354
B o — L é—z,c Zal B - >5 0.2 —ﬁ‘;
- - ’ Ty 5%
0 o 0 0.1 l i
0 20 40 60 80 10 20 40 60 80 10 12 0B 2 5 » L0020 50 10 2 50 10w
151 - TURN ON BASE CURRENT - mA 11 - TURN ON BASE CURRENT - mA 11 - TURN ON BASE CURRENT - mA Ic - COLLECTOR CURRENT - mA
LOWER LIMITING AVERAGE PROPAGATION
COLLECTOR CUTOFF CURRENT COLLECTOR CUTOFF CURRENT VOLTAGE VERSUS DELAY PER TRANSISTOR
VERSUS REVERSE BIAS VOLTAGE VERSUS AMBIENT TEMPERATURE . SOURCE RESISTANCE VERSUS COLLECTOR VOLTAGE
I ] EEE s i
z = g o c8 % - \ g 6
£ P g 4 \ :,
S P X ol
5 %5 I S\ gE
% § 1.0, § § \\-’ L~
g g g n 3 3
g 1 g P’ . 5
s S0l - S \ § ? AVERAGED OVER TEN STAGES
A 3 ® g, SEE PROPAGATION DELAY CIRCUIT
; y T NEEREEREN
! 16 ] 32 « l)'mzs 50 3 100 125 150 100 1K 10K 100K ] v ] 10
Vgp - COLLECTOR TO BASE VOLTAGE - VOLTS Ty - AMBIENT TEMPERATURE - °C Rg - SOURCE RESISTANCE - OHMS . Vec - SUPPLY VOLTAGE - voLTS
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Vin
-10
Pulse Generator

Vin Rise Time < 1 nsec

Source Impedance = 50Q
PW 2 300 nsec

Duty Cycle <2 %

—

Vin ! v
0 | - 10%
\

Vout
—1+—90%

FAIRCHILD TRANSISTOR 2N4137

le—to

n— VBB=-3V

Vin = +15.25V

Pulse Generator
Vin Rise Time < 1 nsec

Source Impedance = 50Q
PW 2 300 nsec

Duty Cycle <2 %

22QQ 0.1

0.005 | 0.005

i\ Al
s "

0.1 0.1
It B!

1t "

o+ +
VeB Vee =3V

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY

- 0+Vee
< < <L
2510 i:SIO 510 510 %;510
1K » _Il_
Puise Generator A u |
ty < 0.5 nsec 350
Z.=50Q WAVEFORM 1| 8 STAGES |WAVEFORM 2
o~ + l =
L tatty =
tpd = T

tpd = Average Propagation per Transistor

=

(_@Vout

CHARGE STORAGE TIME MEASUREMENT CIRCUIT
‘A’ 890Q 0.1 1KQ
— Vout
v gf 5000
@ ANA—
in®— " | '\W § 6V R 10% Pulse waveform
50003 3910 43 E at point ‘A’
| 0.0023 0.00233 -
e— il Vi
2 0% {1
5604:
1 10 10 ~%s
Rl [ Lt
“L " " I To Sampling Oscilloscope
11V 10v Input Impedance = 50Q
_Y Y- Rise Time < 1 nsec
tox — torr MEASUREMENT CIRCUIT

o= ‘T——lo%
in
v 90 %
out /
—t off—

toff
Vgg= +13.2V
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Input Impedance = 50Q
Rise Time < 1 nsec

50% —*
’ \
L/ W\

Waveforms 1 and 2 Superimposed

n NOA



o FORWARD CURRENT RATING OF 1.25 AMPS D.C. AT T, = 85°C

e BLOCKING VOLTAGE CAPABILITY THROUGH 300 VOLTS PHYSICAL DIMENSIONS
o MAXIMUM GATE TRIGGER CURRENT OF 100 zA AT T_ = 25°C in accordance with
o RELIABLE PLANAR*CONSTRUCTION JEDEC (T0-5) outline
ABSOLUTE MAXIMUM RATINGS (Note 1) 3508 agom
Maximum Temperatures 308
tStorage Temperature Totg —65°C to +150°C 125 zLo
tOperating Junction Temperature T, —65°C to +125°C 10?9 240
Maximum Currents prating L
rms Forward Current Te =85°C P 1.6 Amps /” I
(180° Conduction Angle) (Note 2) T, =25°C 490 mA 3 LEADS 111 he M
Continuous Forward Current T. = 85°C [ 1.25 Amps 016014 S
T, =25 355 mA
Average Forward Current iT. = 85°C leav) 1.0 Amp
(180° Conduction Angle)( Note 2) 1T. = 105°C 0.5 Amp
T, =25°C 310 mA
tSurge Current Te = 85°C TeMisurge) 15 Amps
(%4 cycle sine wave, 60 Hz peak)
TPeak Forward Gate Current Te =25° lerm 0.1 Amp
(180° Conduction Angle)
Maximum Gate Power (T, = 85°C) PN
tPeak Gate Power Dissipation Pem 0.1 Watt :(::‘ES- o
tAverage Gate Power Dissipation Pomiavy 0.01 Watt B All dimensions in inches.
Maximum Voltages (T. = —65°C to 125°C) Leads are gold-plated Kovar.
tPeak Reverse Gate Voltage Verm 6.0 Voits Anode internally connected to case.
tPeak Forward and Reverse Blocking Voltages Ve Ve 2N4212 25 Volts Package weight is 1.23 grams

2N4212 TtHROUGH 2N4218
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR* THYRISTORS

2N4213 50 Volts
2N4214 100 Volts
2N4215 150 Volts
2N4216 200 Volts
2N4217 250 Volts
2N4218 300 Volts

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
lex = Forward Blocking Current - 40 . 200 A V,« = Rated Vg, Rex = 1.0k2
Tlex(125°C) Forward Blocking Current 20 200 BA V,x = Rated V, Rex = 1.0k2
RX Reverse Blocking Current 40 200 nA V.« = Rated Vp, Rk = 1.0 k&
Tlex(125°C) Reverse Blocking Current 20 200 HA V,« = Rated Vi, Rk = 1.0k2
eT Gate Trigger Current 40 100 sA Vaa=170V R =1000
tlg(—65°C)  Gate Trigger Current 120 300 A Var=7.0V R, = 100 &
ot Gate Trigger Voltage 0.58 0.7 Volt Vaa =70V, Rg =1.0k2, R =100
#Vg1(—65°C) Gate Trigger Voltage 0.8 1.0 Volt Vaa =70V, R = 1.0k, R = 1000
tVe1(125°C) Gate Trigger Voltage 01 0.21 Volt V. = Rated Vi, Rgy = 1.0k2, R, =100 2
lx Holding Current 0.9 mA Vaa =70V Rex = 1.0k
Tlyx(—65°C)  Holding Current 1.75 7.0 mA Vaa =70V Rek = 1.0 k2
lor Reverse Gate Current .005 1.0 #A Ve = —6.0V IA=0
e On Voltage (Note 4) , 1.7 20 Volts 1. =3.14A
dv/dt Critical Rate of Rise of Anode Voltag! 150 V/us  V,, = Rated Vg, Rgy =500 ©

+JEDEC Registered Values.
NOTES:

*Planar is a patented Fairchild process.

(1) These ratings are limiting values above which the reliability of the device may be impaired.

(2) These ratings give a maximum junction temperature of
junction to ambient thermal resist: of 225°C/Watt.
(3) Ambient temperature derating curves are derived with

125°C with the maximum ge power dissipation and a i junction to case thermal resistance of 18°C/Watt and a

no external heat sink connected.

(4) Pulse Conditions: length = 1ms max; duty cycle < 1%.

e
FAIRCHILD

e ——
SEMICONDUCTOR
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FAIRCHILD THYRISTORS 2N4212 through 2N4218

*180°

Ip-FORWARD CURRENT -AMPS

FORWARD CURRENT VERSUS MAXIMUM

ALLOWABLE CASE TEMPERATURE
HALF WAVE CONDUCTION®

20
T
‘F(ms)
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il
'z lr(oc)
et N
\
0.8 \\
04 \\‘
0
25 50 75 100 125

Tc - MAXIMUM ALLOWABLE CASE TEMPERATURE-*C

Conduction Angle for
Sinusoidal Current Waveform;
50 to 400 Hz.

MAXIMUM RATINGS

FORWARD CURRENT VERSUS MAXIMUM

ALLOWABLE AMBIENT TEMPERATURE
HALF WAVE CONDUCTION® (Note 3)

0.5
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IOLDING CURRENT-mA
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5.0

TYPICAL ELECTRICAL CHARACTERISTICS
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GATE TRIGGER CURRENT

4.0
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2.0
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2N4251
NPN RADIATION RESISTANT SWITCH

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

FEATURES
o HIGH FREQUENCY — f; = 1.3 GHz Min. PHYSICAL DIMENSIONS
o HIGH he: @ Ic = 10 mA — 100 Min., 180 Typ., 300 Max. in accordance with
o LOW Veelsat) @ lc = 10 mA — 50 mV Typ., 150 mV Max. JEDEC (T0-46) outline
o LOW C..o @ Ve = 10V — 2.0 pF Max.
o LOW Cioo @ Ves = 0.5 V— 4.0 pF Max. 509 01A.
o GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSE (10 nvt) : 195 oy, IL 088
ABSOLUTE MAXIMUM RATINGS if;:T"!—j.-‘l!'
Maximum Temperatures (Note 1) e

Storage Temperature —55°C to +200°C 3 eans | H a0

Operating Junction Temperature +200°C Maximum '

Lead Temperature (Soldering, 10 seconds Time Limit) +300°C Maximum

Maximum Voitages (Note 1)

Veio Collector to Base Voltage 15 Volts
Vero  Collector to Emitter Voltage 10 Volts
Vo Emitter to Base Voltage 4.5Volts

Maximum Power Dissipation (Note 2 and 3)
Total Dissipation at
25°C Case Temperature 1.3 Watts
25°C Ambient Temperature 0.25 Watt

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
PRE-IRRADIATION ~ POST-IRRADIATION

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS

Veeolsust) Collector to Emitter Sustaining 10 12 10 20 Volts lc=10mA ls=0
Voitage (Note 4 and 6) {pulsed)

BVees Collector to Emitter Breakdown Voltage i5 23 15 25 Volts lc=1.0mA k=0

BVero Emitter to Base Breakdown Voltage 45 55 45 56 Voits 1lc=0 le=1.0mA

bz DC Pulse Current Gain (Note 4) 32 78 50 7.0 lce=1004A Ve =50V

hee DC Pulse Current Gain (Note 4) 62 124 9.0 12 lc =1.0mA Vee = 5.0V

hee DC Pulse Current Gain (Note 4) 100 180 300 15 20 lc =10 mA Ver = 5.0V

hee DC Pulse Current Gain (Note 4) 94 170 14 17 lc=100mA Ve =5.0V

he (—55°C) DC Pulse Current Gain (Note 4) 50 90 80 12 lc =10mA Vee = 5.0V

Ve (sat) Pul(sﬁedt C'%I)Iector Saturation Voltage 0.05 015 018 025 Volts Ilc=10mA Is=1.0mA

ote

Vie (sat) Pulsed Base Saturation Voitage (Note 4) 0.80 0.90 080 090 Volts Ilc=10mA ls = 1.0mA

hse High Frequency Current Gain 13 15 10 13 lc =10 mA Vee = 5.0V
(f = 100 MH2)

Coto Common Base, Open Circuit 20 20 pf =0 Ver = 10V
Output Capacitance

Ciso Common Base, Open Circuit 40 40 pF le=0 V=05V
Input Capacitance

lcso Collector Cutoff Current 0.005 1.0 01 100 A le=0 Vs = 10V

leo (150°C) Collector Cutoff Current 10 10 A le=0 Ves = 10V

ton Turn On Time (see Figure 1) 13 20 13 20 ns le =10mA le = 1.OMA

tors Turn Off Time (see Figure 1) 43 60 50 60 ns le = 10 mA :.. = %8 mﬁ

2 = 1L.UM.
T, Charge Storage Time (see Figure 2) ’ 60 80 40 8 ns le = 10mA I = 10mA
le = 10mA

* Planar is a patented Fairchild process.

FAIRCHILD
I

SEMICONDUCTOR
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FAIRCHILD TRANSISTOR 2N4251

TYPICAL ELECTRICAL CHARACTERISTICS

PRE-IRRADIATION POST-IRRADIATION TYPICAL D.C. PULSE CURRENT
D.C. PULSE CURRENT GAIN D.C. PULSE CURRENT GAIN GAIN VERSUS FAST-NEUTRON
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT FLUX DOSAGE
5
" '“"\\ Vee 7 >0V - { e - omA
100 “bt * 5,0V
z z 20 =
3 1 Q\@" Vgg * 5.0V 3 // 3 5 N,
g g A TN g
% 120 /‘ m=u € b 7 N « N g »
E Pa \\ ; ,/ < % (GUARANTEED
i a0 b ‘.\\\‘“’\k\ 2 g L P i 10 mnmum | N /
g L LAl 5 N
.é“" &0 al :E 5.0 o g
2.0
1.0
0.1 1.0 10 10 0.1 1.0 10 10 102 o5 o1 105 o6
Ig - COLLECTOR CURRENT - mA i - COLLECTOR CURRENT - mA ® - FAST NEUTRON FLUX DOSAGE - vt
FIGURE 1 FIGURE 2
ton. toff TEST CIRCUIT T¢ - TEST CIRCUIT
1
- V.. =+3.0V
ton : Vin = +4.8V, Vgp = -1.2V Veg = +15V Ves 5 *5-2V cc
toff: Vip = -4.0V, Vgp = +4.8V o
out -
0.1 pF 430
F—oVour o1ur ¢
1
39Q  TO SAMPLING SCOPE v TO SAMPLING SCOPE
£.<10 ns LA RISE TIME <1.0 ns
VIN Ol1uwF == -3.3V 500 INPUT Z~100k&
o—|—l— ZN=100kQ
500 = =
PW 2200 nA PULSE SOURCE
ty<10ns RISE TIME<1.0 ns
= = PW 2200 ns
ZiN = 50Q 2=500
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
(3) These ratings based on maximum junction temperature of 200°C and junction to case thermal resistance of 135°C/watt (derating factor of 7.43 mW/°C) and junction to ambient

thermal resistance of 700°C/watt (derating factor of 1.43 mW/°C).
(4) Pulse conditions: fength = 300 us; duty cycle = 1%.

(5) Post-irradiation characteristics after an integrated fast (>>100 KEV) neutron fiux of 10's nvt (neutrons per cm2).

(6) This rating refers to a high-current point where collector to emitter voltage is lowe

st.
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ABSOLUTE MAXIMUM RATINGS [Note 1]

LOW NOISE
HIGH BETA
EXCELLENT BETA LINEARITY . . .
HIGH BREAKDOWN VOLTAGE . . .

Maximum Temperatures
Storage Temperature

2N4359

PNP LOW-NOISE, LOW-LEVEL AMPLIFIER

DIFFUSED SILICON PLANAR*

NF = 4.0 dB (MAX) AT 1.0 kHz
heg = 50-500 AT 10 A

FROM 10 1A TO 50 mA

LVceo = 45 VOLTS (MIN)

—65°C to +200°C

TRANSISTOR

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

e 230

I DIA
T —
.
030 210
MAX. ' 170
Seating 1
Plane ¥ -+

.

3 LEADS -

Operating Junction Temperature 200°C 01604
Lead Temperature (Soldering, 60 Sec. Time Limit) 300°C
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 1.2 Watts
/ at 25°C Ambient Temperature INotes 2 and 3] 0.36 Watt
Maximum Voltages
Veso  Collector to Base Voltage —45 Volts
Veeo  Collector to Emitter Voltage (Note 41 —45 Volts
Vo Emitter to Base Voltage —5.0 Volts it g‘i":.?um e -
Package weight is 0.43 gram
i
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Othgrwise Noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 50 210 500 le =10 4A Vee = —5.0V
hee DC Current Gain 50 260 lc = 100 4A Vee = —=5.0V
hee DC Current Gain ‘ 50° 310 ‘600 c=10mA Ve = —5.0V
h:e DC Pulse Current Gain [Note 5] 50 340 le = 10mA Vee = —5.0V
hee (0°C) DC Current Gain 35 160 le =104A Vee = =5.0V
Veeo (sust) Collector to Emitter Sustaining Voltage —45 Voits Ic =5.0mA k=0
hte High Frequency Current Gain (f = 20 MHz) 10 60 10 le =1.0mA Vee = —5.0V
NF Wide Band Noise Figure (f = 10 Hz to 10 kHz) 1.7 5.0 dB le =20 4A Vee = —5.0V
Rs = 10 k2 Power Bandwidth = 15.7 kHz
NF Narrow Band Noise Figure (f = 10 kHz2) 1.0 3.0 dB le =20 4A Vee = —5.0V
Rs = 10 k2 Power Bandwidth = 1.5 kHz
NF Narrow Band Noise Figure (f = 1.0 kHz) 1.5 4.0 dB lc =20 pA Veg =—5.0V
Rg = 10 k<2, Power Bandwidth = 150 Hz
BVcso Collector to Base Breakdown Voltage —45 Volts  Ic = 104A le=0
BVeso Emitter to Base Breakdown Voltage -5.0 Volts  Ic =0 le = 100 ;A
lcso Collector Reverse Current 035 10 nA le=0 Vs = =25V
leso Emitter Cutoff Current 20 20 nA le=10 Vee = —3.0V
Cobo Open Circuit Qutput Capacitance (f = 1.0 MHz) 40 6.0 pF le = Ves = —5.0V
Cibo Open Circuit Input Capacitance (f = 1.0 MHz) 14 18 pF le = Ves = —05V
lewo (85°C) Collector Reverse Current 005 2.0 uA le =0 Vg = —25V
Ve (sat) Pulsed Collector Saturation Voltage [Note 5] —0.13-0.25 Volts lc = 10mA ls = 1.0mA
Vee (sat) Pulsed Base Saturation Voltage [Note 51 —-0.76—0.90 Volts le=10mA ls = 1.0mA

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962.5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTOR 2N4359

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kH2)

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS

hee Small Signal Current Gain 50 lc = 1.0mA Vee = —5.0V

hie Input Resistance 1.0 kohms Ic = 1.0mA Vee = —5.0V
oo Output Conductance 5.0 pmhos  lc = 1.0mA Vee = —5.0V
re Voltage Feedback Ratio x10%  lc=1.0mA Vee = —5.0V

CHARACTERISTICS RELATIVE TO VALUE AT Vg = -5.0V

CAPACITANCE - pF

w
£

~
o

o

bl
n

=3
o

o

TYPICAL ELECTRICAL CHARACTERISTICS

COMMON EMITTER
CHARACTERISTICS VERSUS
COLLECTOR-EMITTER VOLTAGE

T T

Ic-1.0ma
T, 5°cl
:? £ 1.0 kHz
e —
| =1 hie
-
™~ L+
hy
0 5.0 -0 -5 -2 2

Vg - COLLECTOR - EMITTER VOLTAGE - voLTS

INPUT AND OUTPUT
CAPACITANCES VERSUS
REVERSE BIAS VOLTAGE

8.0

. 4.0

T
1.0 MHz

<
%\
2
°

Cobo - T 0

-4.0 -8.0 -12 -16 -20
Veg, Vep - REVERSE BIAS VOLTAGE - VOLTS

CHARACTERISTICS RELATIVE TO VALUE AT ¢ = ImA

8

N

-0.2

Ve (SAT)-COLLECTOR SATURATION VOLTAGE - VOLTS

COMMON EMITTER
CHARACTERISTICS VERSUS
COLLECTOR CURRENT

Vg = -3.0V

A" 2°C

f=1.0 khz
/

hi

hte

T
1

CHARACTERISTICS RELATIVE TO VALUE AT Ty = 25°C

0.1 0.2 0.5 1.0 2.0 5.0
I¢ - COLLECTOR CURRENT - mA

COLLECTOR SATURATION
VOLTAGE VERSUS
COLLECTOR CURRENT

T
g 0lg

N Z

AN N

= 25°C

0.l 0.2 0.5 1.0 2.0 50 10
Ic- COLLECTOR CURRENT - mA

Vg (SAT) BASE SATURATION VOLTAGE - VOLTS:
' ' ' . \

3

COMMON EMITTER
CHARACTERISTICS VERSUS
AMBIENT TEMPERATURE

.

o

IS

Veg--s.0v

Ic=1.0mA
f=1.0 kHz

>

~

o

o
3

I\

—

o
o

o

~
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o
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o
o

I
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=Y
~
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T
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2-292




|

FAIRCHILD TRANSISTOR 2N4359

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR-BASE DIODE

DC PULSE-CURRENT GAIN REVERSE CURRENT VERSUS COLLECTOR CUTOFF CURRENT
VERSUS COLLECTOR CURRENT REVERSE BIAS VOLTAGE VERSUS AMBIENT TEMPERATURE
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FAIRCHILD TRANSISTOR 2N4359

NOTES:

COLLECTOR CUKRENT - mA
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TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS*
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(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or lew-duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance

of 486°C/Watt (derating factor of 2.06 mW/°C).
(4) This rating refers to a high-current point where collector to emitter voltage is lowest.
(5) Pulse Conditions: length = 300 us; duty cycle = 1%.

* Single family characteristic on Transistor Curve Tracer.
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