- 2N4436 * 2N4437
NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

e HIGH GAIN -- 400 mW RF POWER OUT @ 30 MHz PHYSICAL DIMENSIONS
o HIGH BETA-- 100 MIN @ 150 mA, 25 MIN @ 500 mA Epoxy package
o HIGH f; - - 250 MHz MIN @ 50 mA - T0-106
o FAST SWITCHING -~ 60 ns MAX t.. AND 150 nsMAX t..; @ 300 mA 192 ]
® LOW Vce oy —= 0.22 V MAX @ 150 mA, 0.35 V TYP. @ 500 mA - 280
Ceramic —e! MAX.
ABSOLUTE MAXIMUM RATINGS [Note 11 L ‘11[
Maximum Temperatures 3 LEADS /ﬂ 500 MIN.
Storage Temperature —55°C to +125°C 019, ﬂ
Operating Junction Temperature 125°C o
Lead Temperature (Soldering, 10 second time limit) 260°C
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt
at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt
Maximum Voltages
Vewo  Collector to Base Voltage 60 Volts NOTES: M dimensios i S o e
Veeo  Collector to Emitter Voltage [Note 4] 30 Volts Package weight is 0.31 gram
Vo  Emitter to Base Voltage 5.0 Volts
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
Gre Amplifier Power Gain (f = 30 MH2) [Note 7] 10 12 dB le=0 Vee =15V
) . (zero signal)
] Collector Efficiency {f = 30 MH2) [Note 71 - 60 75 ) % le=0 Vee =15V
(zero signal)
hee High Frequency Current Gain (f = 100 MH2) 25 8.0 le=50mA Ve =50V
Bee DC Puise Current Gain [Note 51  2N4436 40 75 120 lc =150 mA Ve =10V
2N4437 100 220 300 le =150mA Vee =10V
hee DC Pulse Current Gain [Note 5] 2N4436 15 62 le =500mA Ve =10V
. 2N4437 25 125 lc=500mA Ve =10V
ton Turn On Time [Note 6] ; 14 60 ns le =~ 300mA | =~30mA
tore Turn Off Time [Note 6] 80 150 ns le = ?00 mgo I..AzBO mA
: B2 ~ m

* Planar is a patented Fairchild process.

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 invelving pulsed or low duty cycle operations.

(3) These ratings give a maximum jumction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal resist-
ance of 500°C/watt (derating factor of 2.0 mW/°C).

(4) This rating refers to a high current point where collector to emitter voltage is lowest.
(5) Pulse Conditions: length — 300us; duty cycle = 1%. -
(6) See switching circuit for exact values of I, Iy, and | g,

(7) P, = 40 mW. See Test Circuit.
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FAIRCHILD TRANSISTORS 2N4436 ¢ 2N4437

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX, UNITS TEST CONDITIONS

BVceo Collector to Base Breakdown Voltage 60 Volts le=10pA =0

Veeo fsust) Collectdr to Emitter Sustaining Voltage 30 ~ Volts le=10mA |1, =0
[Notes 4 and 5] (pulsed)

BVeso Emitter to Base Breakdown Voltage 5.0 Volts le=0 le =10 yA

Cobo Output Capacitance (f = 1.0 MHz) 8.0 pF le =0 Vo =10V

Ve Pulsed Collector Saturation Voltage [Note 5! 0.13 0.22 Volts le=150mA I, =15mA

Vit (rat) Pulsed Emitter Saturation Voltage [Note 51 1.10 Volts le=150mA L =15mA

ces Collector Reverse Current 0.05 pA Vee =50V Ve =0

lces (65°C) Collector Reverse Current 1.0 uh Vee =50V Vau =0

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS*

2N4436 2N4437
ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION
_/g.y hEIEZEETT T AL TTw= s PNE
> ey AV =
0.85r" 1 o e LA 0 p 10 mA
2 ) i /P D540 4V 3 T 1
ro.2® - ' o
Qw-““ 1 v é » = . § <L ‘\:\1") /// f § e Rl
T At A/ - 3 ',@?/ V 3 1 1A
A7 & st +— g ' V1] g
0.20 mA A 20 g 2 VP“AT/ § 200
L [ LT = T e o
4 S
10 mA -l lg 100 // _l_u 10 /—__MMA / '/ & 100 —
A | T Tl |
1570 \ Ig=0 - o 1g-0 0 1g=0
0 10 2 0 o 50 0.2 0.4 0.6 0.8 1.0 10 2 E) © 50 0 0.2 0.4 0.6 0.8 10
Vcg — COLLECTOR-EMITTER VOLTAGE — VOLTS Veg = COLLECTOR-EMITTER VOLTAGE — VOLTS Vg — COLLECTOR-EMITTER VOLTAGE ~ VOLTS Veg — COLLECTOR-EMITTER VOLTAGE — VOLTS
* Single family characteristic on Transistor Curve Tracer.
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE PULSE DC CURRENT GAIN
VERSUS COLLECTOR CURRENT VERSUS COLLECTION CURRENT VERSUS COLLECTOR CURRENT
0.5— L6 T 20
s e T ]
. g 14 Veg - 10V P
g 0.4 [ z 20
g g 12 3 /
g 4 H q g 150 Y4
g § 1.0 - 3 vf/
3 0z I« 2% % 0.8 St FTH // g o /ﬂ
0.6 '
g 01 2 & 5 4 ] ™
A 3 1
3 » % 04 v Pe
'3 >
= 0.2 N 0
1.0 5.0 10 50 100 500 1.0 5.0 10 50 100 500 0.01 0.1 1.0 10 00 500
Ic ~ COLLECTOR CURRENT — mA I = COLLECTOR CURRENT ~ mA Ic - COLLECTOR CURRENT - mA
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Yig ~ INPUT ADMITIANCE — mmhos

FAIRCHILD TRANSISTORS 2N4436¢2N4437

TYPICAL ELECTRICAL CHARACTERISTICS

EMITTER TRANSITION AND

4-136

OUTPUT CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN TYPICAL POWER IN
REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f;) VERSUS POWER OUT
2 2 2000
HIMACN; EE
n g__ 3 f 30 M ¥, \5/4‘] _____
N 1 % 3 Tuned to 15V, / AT
18 ” ? sl jg \\ / ,Il LT 4 ,,,,'{ ______
" &/ g & ] §q§:‘ NC 71711 ) W C e i =
. "8 3 e H Nl Ji £ 7 7 A Y
g “ o 2 20 E. 250 MHz ] /A o D e
£ s e MEV LN O\ | s/ L
H N g 1o oL £ Ll
A S \ 3 \ \ 4 3 T A Ve
M. Co ) . 4
2k o 5 S 5 o /
6.0 - > = S m @‘
T o \é‘ S O q sink
0.1 100 | |Fgeommended
2007 13 m ™ 1o 20 50 10 X % 10w 10 2 %0 100 20
REVERSE BIAS VOLTAGE ~ VOLTS I — COLLECTOR CURRENT — mA Piy - INPUT POWER - mw
30MHz AMPLIFIER TEST CIRCUIT
SHIELD
\ .
Y \
110-580pF 7 - L L, ol
50Q GENERATOR 1 ) L YN YY - i¢ 0) Poyr = 400mW min.
P, = 40mW .
N m 75 \ & ¥ §" RFC at M 2 60%
55-300pF, \  "|7-1009F "|7-100pF *[55-300pF 500 LOAD
I
&=o01 32200 | .011
<
T | 1
) |
! o
T, - 4 Turns no. 20 Wire, %" Dia. X %" Long, Midtapped. Rg = 140Q, R = 2600 as seen by transistor.
L) and L, - 4 Turns no. 20 Wire, 4" Dia. x %" Long.
Variable Capacitors are Compression Mica.
INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE FORWARD TRANSFER ADMITTANCE OUTPUT ADMITTANCE VERSUS
COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT COLLECTOR CURRENT
(OUTPUT SHORT CIRCUIT) (INPUT SHORT CIRCUIT) (OUTPUTY SHORT CIRCUIT) (INPUT SHORT CIRCUIT)
T ) o wlml I P ™ Ew
" . ’/, g . ﬁ"lv“" 1'0\ IE " / E ; ‘/
<] _/ % g < W % 5,'@ IE RS D
2 M Ry E 4o %—‘ " N e g , o3
» ¢ g * g ® g
at be v, E E T e H /4
— le Voe -1y oe VeE® < .. N/
20 by = — 2 40| —b, VeIV 2 8.0
= i mui m . ey ~| E B
10 § o)t tee — E Ne * w0 = 0 Y Y
| 5 ’ Ore Vg " v T B / Yo T
0 £ [T S a =111 |
1.0 2.0 5.0 10 20 50 100 1.0 2.0 5.0 10 2 50 100 Lo 2.0 5.0 10 20 50 100 10 2.0 5. 10 2 50 1
le— COLLECTOR CURRENT = mA 7 'C — COLLECTOR CURRENT —~ mA g = COLLECTOR CURRENT — mA 'C — COLLECTOR CURRENT — mA




FAIRCHILD TRANSISTORS 2N443692N4437

TYPICAL ELECTRICAL CHARACTERISTICS

b TYPICAL SMALL SIGNAL CHARACTERISTICS
(f = 1kHz,Vee = 10V)
2N4436 2N4437
Symbol Characteristic le=10mA 50mA 10mA 50mA Units
hia Input Resistance 460 350 950 880 Ohms
hoe Output Conductance 55 405 83 660 umhos
Nee Voltage Feedback Ratio 130 500 205 1500 x10-*
hee Small Signal Current Gain 90 97 170 220
SWITCHING TIMES
SWITCHING TIMES VERSUS VERSUS
AMBIENT TEMPERATURE COLLECTOR CURRENT
100 19 1
Ve - B\ vl ele
}_ (l:g = mvmk 120 ':I::: _l:;l 1o
OF—1g > mA b
__|:; > -0mA 's | 100 \\
L—1T" \'s
e == 2 ® N
. ‘. N
- & = \..
&0
¢ .
2 "r » Y
‘I’ L
0 0 L]
= 0 73 50 [ 10 2 50 100 200 500 1000
To = AMBIENT TEMPERATURE - °C 'C =~ COLLECTOR CURRENT - mA
TURN-ON TURN-OFF
TEST CIRCUIT TEST CIRCUIT
+25V -15v +25V
16v P08 , +31v
0 ;‘? Sampling Scope 10us 0.47 5000 TO SAMPLING SCOPE
ise Time <1.0ns 0 S R <1
Pulse Source Input Z = 100k Q ISE TIME < 1.0 ns
i INPUT Z =~ 100kQ
Rise Time < 1.0ns PULSE SOURCE 50Q  1N3600
Zin =50 Q — ——
= = RISE TIME < 20ns = = =
Z in *® 50 Q
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2N4872
PNP RADIATION RESISTANT SWITCH

DIFFUSED SILICON PLANAR* 1l EPITAXIAL TRANSISTOR

-

¢ GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 X 10" nvt(> 10 keV.)
e HIGH FREQUENCY . . .. ... fr = 800 MHz (MIN.) - AFTER RADIATION
* ULTRA-FAST SWITCHING. . . .t..= 20 ns (MAX.) @ Ic = 10 mA - AFTER RADIATION PHYSICAL DIMENSIONS
+ « « «trr =20 ns (MAX.) @ ic = 10 mA - AFTER RADIATION é’{‘)gmgal%ce Wi't_h
o LOW SATURATION VOLTAGE . . Vce(sat) = 0.2 V (MAX.) @ Ic = 10 mA - AFTER RADIATION JEDEC (T0-18) outline
e EXCELLENT BETA. . ...... hee =15 (MIN.) @ lc = 10 mA - AFTER RADIATION 2300
o LOW CAPACITANCE. . .. ... Coco = 3.0 pF (MAX.) - AFTER RADIATION 1eon 8
....... Ciso = 3.5 pF (MAX.) - AFTER RADIATION 030 20
X AX. 170
eatin, {
ABSOLUTE MAXIMUM RATINGS (Note 1) P J T
Maximum Temperatures k
Storage Temperature —65°C to +200°C : I]
Operating Junction Temperature +200°C
Lead Temperature (Soldering, 10 seconds time limit) +300°C
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature (Note 2 and 3) 0.7 Watt
at 25°C Ambient Temperature (Note 2 and 3) 0.3 Watt
Maximum Voltages and Currents
Veso Collector to Base Voltage —12 Volts
Vees Collector to Emitter Voltage ~12Volts
Vero Collector to Emitter Voltage (Note 4) —12 Voits
Vso Emitter to Base Voltage —4.5 Volts
Ic Collector Current 50 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
PRE-IRRADIATION POST-IRRADIATION
3X10'* nvt(>10 keV)
SYMBOL CHARACTERISTIC MIN. TYP. MAX MIN. TYP. MAX UNITS TEST CONDITIONS
hse High Frequency Current Gain (f = 100 MHz) 9.0 10 80 9.0 le =10 mA Vee= =10V
Cobo Common Base, Open Circuit Output Capacitance 20 30 20 3.0 pF =0 VYos = =50V
Ciwo Common Base, Open Circuit Input Capacitance 24 35 24 35 pF . lc=0 Vs = =05V
ton Turn On Time (Note 6) 11 15 15 20 ns le =~ 10mA It =~ 1.0 mA
o Turn Off Time (Note 6) 15 20 90 2 ns lc ~ 10 mA Iy =l =~ 1.0mA
75 Charge Storage Time Constant (Note 6) 14 20 60 20 ns le =~ 10 mA lsy = Is2 =~ 10 mA
BVcso Collector to Base Breakdown Voltage =12 -12 Voits lc=01mA |z1=0
Veeo(sust) Collector to Emitter Sustaining Voltage (Note 4) -12 -17 -12 -19 Volts lc=30mA I§1=0
BVeces Collector to Emitter Breakdown Voltage -12 -20 -12 -20 Volts lc=01mA [ =0
BVeso Emitter to Base Breakdown Voltage -45 =50 —-45 ~5.0 Volts lc=0 le = 0.1 mA
lces Collector Reverse Current 004 10 04 10 nA Vee= —6.0V Vee=0
lces(125°C)  Collector Reverse Current 002 5.0 02 50 . Vee= —6.0V Vee=0
h:e DC Pulse Current Gain (Note 5) 50 65 120 15 20 lc =10 mA Vee= -03V
hez (-55°C) DG Pulse Current Gain (Note 5) 20 30 60 80 lc =10 mA Vee = ~03V
Vee(sat) Collector Saturation Voltage —0.08 —0.13 —017 =02 |Volts Ilc=10mA Il3=01mA
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) ~0.11 -0.15 —0.17 —=0.2 |Volts Ic=10mA Is =1.0mA
Vee(sat) Pulsed Collector Saturation Voltage (Note 5) -0.28 -0.5 —05 =07 |Volts lc=50mA Is=5.0mA
Vee(sat) Base Saturation Voltage —-0.73 -0.8 —073 —08 |Volts Ic=10mA 1i=01mA
Vse(sat) Pulsed Base Saturation Voltage (Note 5) ~0.8 —0.88 —0.95 | —0.8 —0.88 —0.95 | Volts Ic =10 mA ls=1.0mA
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —-L15 -15 —115 —~15 |Volts lc=50mA I;=5.0mA
*Planar is a patented Fairchild process.
]
FAIRCHILD
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FAIRCHILD TRANSISTOR 2N4872

hgg - DC PULSE CURRENT GAIN

Ices = LEAKAGE CURRENT - nA

DC PULSE CURRENT GAIN
VERSUS
NEUTRON DOSAGE

FAST

TYPICAL ELECTRICAL CHARACTERISTICS

POST-IRRADITION
SWITCHING TIMES AND

CHARGE STORAGE TIME

CONSTANT VERSUS

FAST NEUTRON DOSAGE

1 111

T
e Ty 5°C
I =10 mA
¢ _ [
o | ¥ ton
100 ;oz T N L1 o
] < <’
50 = g 2 ] togt
5s N N
SE N
<% Nt
N g3 Ns
10 A Syt N
\ o= NN
5.0 H NJ
2 40
3
1.0 0
1012 108 1014 100 1012 1083 104 1%
@ - FAST NEUTRON DOSAGE - nvt (>10keV) § - FAST NEUTRON DOSAGE - nvt (>10keV)
COLLECTOR TO EMITTER
LEAKAGE CURRENT VERSUS VOLTAGES VERSUS
FAST NEUTRON DOSAGE FAST NEUTRON DOSAGE
1.0 —— % —r
15| | T 5%
Vg - 6.0V 2
08 = / g »
-]
/ g a
0.6 >
[ £ B @ lc-0-1ma | | L]
I A
0.4 S M o
J = ‘ceo susti@ ¢ = 3.0 M2 4
/ g |
0.2 e an
//f (=]
0 15
1012 1013 1014 10 1012 108 104 10
@ - FAST NEUTRON DOSAGE - nvt (>10keV) @ - FAST NEUTRON DOSAGE - vt (>10KeV)
DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT
AND FAST NEUTRON DOSAGE
1 TT
Vee = 5.0V
120
A N
z \
3w
= oS f"—\\
g SHA AL
w0 SADS
=1 37 \%
g 60 ‘b’@ 5
2 % SAN ” N
g b )“/‘/ﬂ\w‘ d N
Rl gr b ROy
i AT T
2 1T T 14 10° mt
T ]
0.01 0.1 1.0 10 50

I - COLLECTOR CURRENT - mA

* Single family characteristic on Transistor Curve Tracer.

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 are based on a maximum junction temperature of 200°C and junction to

to case thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C).

(4) Rating refers to a high current point where collector to emitter voltage is lowest.
(5) Pulse Conditions: length = 300 us; duty cycle = 1%.
(6) See switching circuit for exact values of Ic, Isi, and Is2.

I - COLLECTOR CURRENT - mA

I - COLLECTOR CURRENT - mA

I¢ - COLLECTOR CURRENT - mA

PRE-IRRADIATION

COLLECTOR CHARACTERISTICS®

COLLECTOR CHARACTERISTICS®
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Vgg - COLLECTOR-EMITTER VOLTAGE - VOLTS Ve - COLLECTOR-EMITTER VOLTAGE - VOLTS
COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS®
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aﬁP/ / l E 1.0 mA é
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| 1g=0
0 4.0 80 12 -16 E.) % 21 02 03 04 05
Vg - COLLECTOR EMITTER VOLTAGE - VOLTS Ve - COLLECTOR-EMITTER VOLTAGE - VOLTS
COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS®
10 50
REEN7/// O
AT
R S=ci
s el mulk o
.0 S 2 2 A 8 mA
// D I ’ 2 T 0.7 mA
s A £ 0.6 mA-]
ol 92/ ’ g 5 ] 0.5 mA |
.0 2
s N ] rCY
2.0 ///W d I ?,_‘ 10— -zmA-
BeT= - / \ - o
i .
—_____,__—aw‘ /lB -0 Ig = 0
% 2.0 8.0 12 16 2 0 o1 02 03 04 05

Vg - COLLECTOR EMITTER VOLTAGE - voLTS

.

t thermal resist:
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FAIRCHILD TRANSISTOR 2N4872

TYPICAL ELECTRICAL CHARACTERISTICS
PRE-IRRADIATION

COLLECTOR SATURATION

VOLTAGE VERSUS BASE SATURATION VOLTAGE COLLECTOR REVERSE CURRENT
COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS AMBIENT TEMPERATURE
-1.0 15— 10
: Bl g BT ) .
g 0 s A 0 i
Z 020N\ 3 / 3 74
g v s u ¥ 2
g . N wi Y g ) / / 5 L
3 RN 3 VY s 55
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= s o L4 TNB 2
“5- -0.02 ‘L’: L~ N }4(( R
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0.1 -1.0 -10 -100 0.1 -1.0 10 -100 -3 50 n 100 15 150
I - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA Ty, - AMBIENT TEMPERATURE - °C
INPUT AND OUTPUT PULSED COLLECTOR
CAPACITANCES VERSUS CONTOURS OF CONSTANT GAIN SATURATION VOLTAGE VERSUS
REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f:) FAST NEUTRON DOSAGE
3.0 ™ 5 05
@ £ = 04
N g gl |18l & |J g
& ‘\ M \ g i
w22 2 S 03 p—Jlc*0mA ig=5.0mA i
\ N 5 -8.0 5 b T ;
E | INL g \ \ / 5 =
g \ T g 0 : g
2 18 N o g \ ), g o2
° é A / 3 i | 41 P
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14 € = \ & g 0.1 7 — - —
-2.0 \r T\ ¥ : : 1
oL L1 L L RN Ll
) -20  -40  -60  -8.0 -10 -0.1 -10 10 -100 S 1013 1014
REVERSE BIAS VOLTAGE - VOLTS I - COLLECTOR CURRENT - mA 8 - FAST NEUTRON DOSAGE - vt (>10keVD
DELAY TIME VERSUS TURN ON
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS BASE CURRENT AND REVERSE
COLLECTOR CURRENT AMBIENT TEMPERATURE BASE EMITTER VOLTAGE
.} 4.0
. \}c‘cl - -1.5vI ' Ic =I1o mAl Z 2
50 Ig = 10 1g) = 101551 151~ fgp= 1 mA CT’ 8 g /
Vge®) = 0 ] s Vee L5V 8 50 o
e m\\\‘ . Vge) =0 // g 4
I : - 7 |/
c 1 §\\ — T o : 20 7
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Mo 20 50 102 50 >0 50 100 150 0.5 10 20 3.0 4.0 5.0
I - COLLECTOR CURRENT - mA Ta - AMBIENT TEMPERATURE - °C 11 = TURN ON BASE CURRENT — mA
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FAIRCHILD TRANSISTOR 2N4872

-

RISE TIME VERSUS COLLECTOR
AND TURN ON BASE CURRENTS

1} — TURN ON BASE CURRENT — mA

1] - TURN-ON BASE CURRENT - mA

T T
Veg = -1V 2
s _A
Vel %
1 ”
I, 9% 1
) %
— o A4
B AL s
| ——‘/ ,/
— D
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41
/
L0 2.0 50 10 2 50

I — COLLECTOR CURRENT — mA

STORAGE TIME VERSUS
TURN-ON AND TURN-OFF
BASE CURRENTS

1 1A ]
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v 5.00s_J
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1g1 - TURN-ON BASE CURRENT - mA

1 Veg =15V

I *50mA

L
20 40 60 80 1
12 - TURN-OFF BASE CURRENT - mA

FALL TIME VERSUS
TURN-ON AND TURN-OFF

BASE CURRENTS
veersv] /] )4
Mg - 10mA 7
[
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iy

~><?f/
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1g 1 - TURN-ON BASE CURRENT - mA

15 - TURN-ON BASE CURRENT - mA

/
/
f

10 2.0 3.0 4.0 5.0

152 - TURN-OFF BASE CURRENT - mA

PROPAGATVION DELAY TIME
ERSUS
COLLECTOR SUPPLY VOLTAGE

‘lﬂ - PROPAGATION DELAY - ns

p
//
/
N / d
~ R - 2000
2.0 ET) 5.0

Ve - COLLECTOR VOLTAGE - VOLTS

PRE-IRRADIATION

STORAGE TIME VERSUS
TURN-ON AND TURN-OFF
BASE CURRENTS

0.5

t < 12ns / l //

0.4

T
/ 8.0ns

[ P

/ s.0ns A

0.3

[LA | LA

J 4%

0.2

// 3.00s ]

—
1 Vgg * L5V |

IC lOmA

P.W. = 240ns
7N =50
1.0ns

6.0

0.1 0.2 0.3 0. 4 0.5
12 - TURN-OFF BASE CURRENT - mA

TURN ON AND TURN OFF
TEST CIRCUIT

Vas Veg =-15V

22k 130
TO SAMPLING SCOPE
0.1uF ZjN2100ka
ty<1.0ns

51a

T Torr
Vpa=GROUND  Vgg = -8.0V
ViN =-5.8V ViN = +9.8V

Ic~10mA, Ig] ~1.0mA, Ig2~1.0mA

FALL TIME VERSUS
TURN-ON AND TURN-OFF
BASE CURRENTS

T ]

[leans / /

/ / 40 s/

[ | / A
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A1/

VA4

Vee m L5V |

I =50 mA

1 L
2.0 4.0 6.0 8.0 10
12 - TURN-OFF BASE CURRENT - mA

TYPICAL ELECTRICAL CHARACTERISTICS

STORAGE TIME VERSUS
TURN-ON AND TURN-OFF
BASE CURRENTS

5.0 - 7
|| Veg=-L5V y.
< a0 Ig-10mA / y
E - / /
]
£ 50 L
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E //
‘E 2.0 Y i
g A A s
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_; 10 ,//,‘/ 6,00 ]
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152 - TURN-OFF BASE CURRENT - mA

FALL TIME VERSUS
TURN-ON AND TURN-OFF
BASE CURRENTS
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2N4873

RADIATION RESISTANT HIGH-SPEED NPN SATURATED SWITCH

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

* GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3 x 10 nvt >>10 keV)
o FAST SWITCHING — 13 ns MAX. 7, @ 10 mA
¢ HIGH he: — 13 MIN. @ 10 mA, 1.0 V (110 MIN. PREIRRADIATION)

¢ HIGH f; ~600 MHz

MIN. @ 10 mA

o LOW Vc: (sat)— 0.3V MAX. @ 10 mA

e 15 VOLT MIN. LVceo

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures
Storage Temperature

—65°C to +200°C

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

. .230
ZOBDIA'

-195,
.1750"'

Seating 0 14
Plane I
3 LEADS 500 MIN,

019
‘01604 [l I]

Operating Junction Temperature +200°C
Lead Temperature (Soldering, 60 seconds time limit) +300°C
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature [Note 2 and 3] 1.2 Watts
at 100°C Case Temperature [Note 2 and 3] 0.68 Watt
at 25°C Ambient Temperature [Note 2 and 3] 0.36 Watt
Maximum Voltages and Currents otactor by e

Veso  Collector to Base Voltage 40 Volts

Vees Collector to Emitter Voltage 40 Volts

Veeo  Collector to Emitter Voltage [Note 41 15 Volts

Veeo Emitter to Base Voltage 4.5 Volts

le DC Collector Current 200 mA

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
POST-IRRADIATION
SYMBOL - CHARACTERISTIC ... PRE-IRRADIATION— - <(3.-x10.nvt >10 keV) UNITS—- - TEST CONDITIONS ="
MIN.  TYP. MAX. MIN.  TYP. MAX
Veeo (sust) Collector to Emitter Sustaining Voltage 15 16 15 22 Volts lc=10mA [, =0
[Note 4 and 5]
BVees Collector to Emitter Breakdown Voltage 40 48 40 45 Volts lc=104A Vee=0
BVeso Collector to Base Breakdown Voltage 40 40 Volts lc=10pA 1e=0
BVeso Emitter to Base Breakdown Voltage 45 6.0 45 6.0 Volts le=104A Ic=0
hee DC Pulse Current Gain [Note 5] 110 120 150 19 21 le=10mA Ve =10V
hee DC Pulse Current Gain [Note 5] 70 80 15 17 le =100 mA Vee = 1.0V
hee (—55°C) DC Pulse Current Gain [Note 5] 35 6.0 le=10mA Ve = 1.0V
hse Righ Frequency Current Gain 1.0 9.4 6.0 8.0 le=10mA Ve =10V
(f = 100 MHz) ,

*Planar is a patented Fairchild process.

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°

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.-
(5) Pulse Conditions: length = 300 s; duty cycle <2%.
(6) See switching circuits for exact value of I, 15, and I,,.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (4'5) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTOR 2N4873

hgg = OC PULSE CURRENT GAIN

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

POST-IRRADIATION

SYMBOL CHARACTERISTIC PRE-IRRADIATION (3 x 10" nvt >10 keV)
- MIN. TYP. MAX.  MIN. TYP. MAX. UNITS TEST CONDITIONS

Ve (sat) Pulsed Cnglectur Saturation Voltage 015 0.20 020 030 Volts Ilc=10mA |;=1.0mA
[Note 5

Vee (sat) PuI’sqed Co}lector Saturation Voltage 0.13 0.8 0.17 028 Volts Ic=10mA lz=33mA
[Note 5

Vee (sat) Pulls“ed Ba?e Saturation Voltage 072 080 08 072 081 087 Volts Ilc=10mA I[=10mA
[Note 5

Vee (sat) Pulsed Ba]se Saturation Voltage 074 0.85 1.0 074 085 1.0 Volts Ilc=10mA 1z=33mA
[Note 5

lees Collector Reverse Current 0.01 0.40 0.01 040 A Vee=20V Vee=0

Cobo Common-Base, Open Circuit Output
Capacitance 40 40 pF Vee =50V =0

s Charge Storage Time Constant 6.0 13 6.0 13 ns le =ls =10 ma, ;= —10mA
[Note 61

ton Turn On Time [Note 6] 9.0 12 10 13 ns le<10mA s =33mA

tore Turn Off Time [Note 6] 13 18 12 18 ns le<10mA ls =33mA

l: = —3.3mA
lces (125°C)  Collector Cutoff Current 50 vA Vs = 20V 1le=0

TYPICAL ELECTRICAL CHARACTERISTICS

POST-IRRADIATION
PRE-IRRADIATION (3 x 10" nvt >10 keV)

DC PULSE CURRENT GAIN

DC PULSE CURRENT GAIN

DC PULSE CURRENT GAIN VERSUS

COllECTOR T0 EMITTER VOLTAGE

VERSUS COLLECTOR CURRENT VS. COLLECTOR CURRENT FAST NEUTRON DOSAGE ERSUS FAST NEUTRON DOSAGE
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o
o
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I - COLLECTOR CURRENT - mA

COLLECTOR SATURATION VOLTAGE
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I - COLLECTOR CURRENT - mA

COLLECTOR SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT
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2 L s
§ IT" =25°C | g Ig=101g
. = .
w o4 C =10mA -
s = 20
g S
g 3
5 0.3 Z 10
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FAIRCHILD TRANSISTOR 2N4873

SWITCHING TIMES - ns

mA

Iga - TURN OFF BASE CURRENT -

1gp - TURN OFF BASE CURRENT - mA

TYPICAL ELECTRICAL CHARACTERISTICS

DELAY TIME VERSUS BASE-EMITTER

SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS OFF VOLTAGE AND TURN ON RISE TIME VERSUS TURN ON BASE
COLLECTOR CURRENT AMBIENT TEMPERATURE BASE CURRENT CURRENT AND COLLECTOR CURRENT
5 Voo 30V 3 [T c=Toma,~ig, 3.0mh, igy~-15mA B IS T T Z
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EMITTER TRANSITION AND OUTPUT
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON CAPACITANCES VERSUS REVERSE
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FAIRCHILD TRANSISTOR 2N4873

0

CHARGE STORAGE TIME MEASUREMENT CIRCUIT

e 890Q 0.1xF 1kQ
0 —
0 0.1#F | sp0Q
— Vin@- it w—K
Vi >
in 50003 g0
-10 1
HB'OOZJ‘"F )
Pulse Qene(ator q 0.00234F
Vin Rise Time <1 ns 5602
Source Impedance = 50Q < 10uF 10uF
PW 2 300 ns HE———
Duty Cycle <2 % +0 +
11V 10v
ton — torr MEASUREMENT CIRCUIT
220Q 0.1uF
an L——IO"/ Vin
! > (]
. 5095 50Q
Vout
\c;:_:% % , 550237
e ton—e VBB=-3V uF uF
Vin = +15.25V 0.0054F|0.005xF
It I
n
Pulse Generator
Vin Rise Time < 1 ns 0.1uF| O.1u4F
Source Impedance = 50Q 3 It
PW 2 300 ns + S+
Duty Cycle <2 % VeB Vee =3V

10% Pulse waveform

; at point ‘A’

1£10% Yout

el ‘5-.(

To Sampling Oscilloscope

Input Impedance

50Q

Rise Time < 1 ns

Vout
6V ——y
0
—av
Vout
0-—1--1
Vin

r—*_lo%

90 %

/|

—t off—

toff
Vgg= +12.0V
Vin=-209V

To Sampling Oscilloscope
Input Impedance = 50Q
Rise Time <1 ns

CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY

)
WAVEFORM 1| 8 STAGES

5100 <
<

3
>510Q

<

>
>
b3

—O0+V(¢

510Q

-7

-K

WAVEFORM 2

3510035100
1kQ
Pulse Generato MV
' <3 UN
ty < 0.5 ns $50Q
Z, = 500
S tarty =
tpd = 50

tpd = Average Propagation per Transistor
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2N4888+2N4889
PNP LOW NOISE HIGH VOLTAGE AMPLIFIER

DIFFUSED SILICON PLANAR® TRANSISTORS

VERY HIGH VOLTAGE (LVceo) -- 150 VOLTS (Min.)

PHYSICAL DIMENSIONS

o LOW NOISE FIGURE -~ 3.0 dB (Max.) @ 1.0 kHz Epoxy package
o LOW OUTPUT CAPACITANCE (C...) —— 4.0 pF (Max.) TO-106
o HIGH BETA (h:) ~- 80-300 @ 10 mA . 22
o EXCELLENT BETA LINEARITY FROM 10 »A to 50 mA m
T .240
Ceramic—ﬁI ‘1 MAX.
g 1{
3LEADS—/I[I' hl H .SOOEMIN.
ABSOLUTE MAXIMUM RATINGS [Note 11 2o, |
Maximum Temperatures
Storage Temperature —55°C to +125°C
Operating Junction Temperature +125°C
Soldering Temperature (10 second time limit) +260°C
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature {Note 2] 0.8 Watt
at 75°C Case Temperature {Note 2] 0.4 Watt
at 25°C Ambient Temperature [Note 2] 0.3 Watt
Maximum Voltages NOTES: All dimensions in inches
Vaso  Collector to Base Voltage —150 Volts et ween 068
Veeo  Collector to Emitter Voltage [Note 31 —158 Volts
Vero Emitter to Base Voltage —6.0 Volts

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

2N4888 2N4889
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Voo Collecter to Emitter Sustaining Voltage - - ~150 - - 150 __ . Volts le=20mA L=0
BVeso Collector to Base Breakdown Voltage —150 —150 Volts le=1004A fe=0
NF Narrow Band Noise Figure (f = 100 H2) 30 10 dB lc =250 4A Ve = —5.0V
Rs =1.0kQ BW. = 15Hz
NF Narrow Band Noise Figure (f = 1.0 kH2) 08 30 dB le=304A V= —50V
Rs =10k BW. = 150 Hz
NF Narrow Band Noise Figure (f = 10 kH2) 15 30 dB le =250 yA Ve = =50V
Rs =1.0kQ B.W. = 1.5 kHz
NF Wide Band Noise Figure 20 40 dB lc = 250 yA Vee = —~5.0V
(f = 10 Hz to 10 kHz) Rs = 1.0k BW. = 15.7 kHz
NF Narrow Band Noise Figure (f = 1.0 MHz) 20 40 dB le=10mA Ve = —10V
: Rs = 1.0kQ B.W. = 2.0 kHz
hee DC Pulse Current Gain [Note 4] 30 60 135 le =100 4A Ve = —10V
hee DC Pulse Current Gain (Note 4] 30 40 70 150 le=10mA Ve = —10V
hee DC Pulse Current Gain {Note 4] 40 45 400 80 150 300 lc=10mA Ve:=—10V
Coto Common-Base, Open Circuit Output 25 40 25 40 pF Vie=—-20V k=0
Capacitance (f = 1.0 MH2)
* Planar is a patented Fairchild process.
]
FAIRCHILD
SEMICONDUCTOR
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FAIRCHILD TRANSISTORS 2N4888 e 2N4889

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

2N4888 2N4889
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
leso Collector Cutoff Current 0.7 50 07 10 nA Vee = —100V =0
lcso (65°C)  Collector Cutoff Current 0.01 25 001 05 LA Ves = —100V le =0
Vee (sat) Pu(lﬁectl Cglllector Saturation Voltage —-0.1-05 —-0.1 -05 Volts le=10mA |,=1.0mA
ote
BVeso Emitter to Base Breakdown Voltage —6.0 —6.0 Volts le=10uA lc=0
leso Emitter Cutoff Current 04 50 04 10 nA Ves = —4.0V Ic=0
Vee (on) Pulsed Base Emitter On Voltage [Note 4] —0.66 —0.8 —059 —0.7  Volts le=10mA Vee = —10V
Vee (sat) Pulsed Base Saturation Voltage [Note 4] —-0.74 —-09 —0.74 -0.9 Volts le=10mA lL=10mA
Cibo Common-Base, Open-Circuit Input 11 30 11 25 pF Ve = —05V Ic=0
Capacitance
he High Frequency Current Gain (f = 20 MH2) 15 18 80 20 33 8.0 lce=1.0mA Ve = —10V
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
resistance of 333°C/Watt (derating factor of 3.0 mW/°C)

(3) This rating refers to a high current point where collector to emitter voltage is lowest.
(4) Pulse Conditions: length = 300 us; duty cycle = 1%.

cof 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mw/°C); junction to ambient thermal

mA

Vo - COLLECIOR CURRENT -

- mA

- COLLECTOR CURRENT

Ic

-80

COLLECTOR CHARACTERISTICS'

2N4888
TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N4888 e 2N4889

COLLECTOR CHARACTERISTICS

2N
TYPICAL ELECTRIC

COLLECTOR CHARACTERISTICS

4889
AL CHARACTERISTICS

COLLECTOR CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N4888¢°2N4889
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TYPICAL ELECTRICAL CHARACTERISTICS
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz)
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