No. 32026

TYPE

2N3115

2N3116

TYPE 2N3115 AND 2N3116
HIGH-SPEED, SEPT° TRANSISTORS

= N-P-N Silicon Planar Epitaxial Series

DESIGNED for high-speed switching applications
_over a wide current range, Type 2N3115 and
2N3116 Transistors feature:

ABSOLUTE MAXIMUM RATINGS'

[ ] BVCBO vee...60 volts min.
® BV.o......20 volts min.
® fr...........250 Mc min.

TO-18 CASE

MECHANICAL SPECIFICATIONS

Collector to Base Voltage, Veao . .-+ v o oo 60 volts 5528 DETERMINED BY SUBTRACTING DIA A FROM B
Collector to Emitter Voltage, Veeo .-+ .. - - - 20 volts D o VISUAL ORIENTATION ONLY
Emitter to Base Voltage, Vggo - - - - - oo o1 5 volts }\ 0210t
Collector Current, lc................... 0.6 amperes e — »O—Jig—s
Total Device Dissipation at 25 C ambient. ... 400 mW 0.209 o.78
Derating Factor above 25 C ambient. ..2.67 mW/ °c M ¢ —',“,‘3°—'| I"‘}}g?_
“Total Device Dissipation at 25 C case temp... . 1.8 watts  Tnoten T N\G 01870 0019 DIA )
Derating Factor. . ................... .. 12 mW/°C TERMINALS{‘EE:S'z: BASE (SEENOTE 1)
LEAD 3 - COLLECTOR

Storage Temperature........... —65C to +200C NOTE 1 : THIS LEAD DIA APPLIES TO ZONE BETWEEN 0050 AND
0.250 FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND

'The maximum ratings are limiting absolute values above which the %3&%‘%‘,&" 8;,«%0192&?;':3? (E:I(-)ZT%g_LE OF THESE

serviceability may be impaired from the viewpoint of life or satisfactory NOTE 2: MAX DIA LEADS AT GAGING PLANE oosa"°°°' BELOW

performance. The breakdown voltages may be far above the max-
imum collector voltage ratings. To avoid permanent damage to the
transistor, do not attempt to measure these characteristics above the
maximum ratings.

BASE SEAT TO BE WITHIN 0.007 OF TRUE LOCATION
RELATIVE TO MAX WIDTH TAB AND TO 0.230 MAX DIA
MEASURED WITH SUITABLE GAGE. WHEN GAGE IS NOT
USED, MEASUREMENT MADE AT BASE SEAT.

OWE.NO. A-34504

2 —
ELECTRICAL CHARACTERISTICS® at T = 25C
CHARACTERISTICS TEST CONDITIONS MIN, MAX. UNITS (7,
D-C CHARACTERISTICS -
BVcso Collector Breakdown Voltage Ic = 10uA E = (o] 60 —_ Volts =
BVceo Coliector Breakdown Voltage Ic = 10mA 18 = 0 20 — Volts D
BVeso Emitter Breakdown Voltage lE = 10pA Ic = 0 5 — Volts
IcBo Collector Cutoff Current Vep = 50V Ic = 0 — 25 A G
Iceo Collector Cutoff Current Ve = 50V Ic = 0 Ta = 150C — 15 uA =
IcEx Collector Cutoff Current Vce = 30V Veg = —0.5V — 50 nA
IBEx Base Cutoff Current Vce = 30V Veg = —0.5V — 50 nA m
hre Current Amplification Factor 2N3115 Vcg = 10V Ic = 150mA 40 120 —
hre Current Amplification Factor 2N3116 Vcg = 10V Ic = 150mA 100 300 —_ o m
VBE(SAT) Base Emitter Voltage Ic = 150mA Bz = 15mA —_ 1.3 Volts 2z
VeE Base Emitter Voltage Ic = 150mA Ve = 10V — 12 Vvoits €@
VCE(SAT) Collector Saturation Voltage lc = 150mA B = 15mA —_ 0.5 Volts : >
HIGH FREQUENCY CHARACTERISTICS m E
fr Gain Bandwidth Product Vce = 20V Ic = 20mA f = 100Mc 250 . Mc : E
Cob Ovutput Capacitance Ve = 10V E = 0 — 8 F 20
k SWITCHING CHARACTERISTICS [XY
td Turn-On Delay Time See Figure 1 20 nsec N
t Rise Time See Figure 1 75 nsec  wy
ts Storage Time See Figure 2 300 nsec o
t Fall Time See Figure 2 200 nsec
2Typical values are for engineering guidance only. g
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+30V
2000
+16v NOTE 2
‘ | 1KQ
o
200NSEC
NOTE 1
500
Ic +150MA
[B'+ 15 MA
=" OWGNO.A-3765A4
FIGURE 1

TURN-ON DELAY TIME AND RISE TIME TEST CIRCUIT

Note 1: Input rise time sufficiently fast that doubling or halving its

value does not affect the measurement.

-Isv +6v
370
1KQ
+30v
NOTE 2
1K
[}
200 NSEC
NOTE 1
Ic +150ma 0
Ig, +15MA
1B ~15 MA
2 = DWG.NO.A4-37664
FIGURE 2

STORAGE AND FALL TIME TEST CIRCUIT

Note 2: Scope rise time and impedance are such that doubling or halv-

ing the value does not affect the measurement.

Marking. All transistors will be marked with the type number; the name SPRAGUE or the registered
Sprague trademark, @, at vendor’s option; and date code of manufacture, unless otherwise specified.

In the construction of the components described, the full intent of the specification will be met.

The Sprague

Electric Company, however, reserves the right to make, from time to time, such departures from the detail specifica-

tions as may be required to permit improvements in the design of its products.
approvals will be in accordance with the approval requirements.

Components made under military

The information included herein is believed to be accurate and reliable. However, the Sprague Electric Company assumes
no responsibility for its use; nor for any infringements of patents or other rights of third parties which may result from it use.
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No. 31173

DESIGN ED for low-level, high-speed chopper applications, Type 2N3317

Silicon Precision-Alloy Transistors feature uniquely low storage time, ts, in ~
the inverted chopper configuration. Type 2N3317 SPAT® transistors are avail- .
able as matched pairs upon request. f;

i
i
-

I

i
i
t

. ACT;JAI: SIZE

ABSOLUTE MAXIMUM RATINGS' MECHANICAL SPECIFICATIONS
Storage Temperature. . ......... —65Cto+ 140 C
Collector Voltage, Vcgo. ... ..o .. —30 volts 45°NOM.
Collector Voltage, Vego. . .. ..o —30 volts FLINE ORDOT TEP ‘“31127'3l‘
Emitter Voltage, Veso ... ........ ... .. .. —30 volts 0.230 It a*g_s
Emitter Voltage, Veco................ .. —30 volts %F 2;73
Collector Current, Ic........... ... .. .. .. —50 ma b aeo l’%ﬁo
Total Device Dissipation? ot 25 C..... ... ... 150 mw 1o oM ::: R 0.018 10 0,019 Dia
Lead Temperature at 4¢” + Yo" fromcase........... TERMINALS[tE:ggzggffECTOR (SEENOTED
A 7230 Cfor 10s3C " 777 7 ALULEADS 1SOUATED FROM CASE
! The maximum ratings cre liriting obsolute values above which the serviceability NOTE 1: ZZISSOLFE:SMDIB?AQS‘;\EIEE ,TNO;g:EE ggxg&wgggg:ﬁg
may be impaired from the viewpoint of life or safisfactory performance. The 0.050, A MAX OF 0.021 DIA IS HELD. QUTSIDE OF THESE
breakdown voltages may be far obove the maximum voltage ratings. To ovoid ZONES. THE LEAD DI 1S NOT CONTROLLED.

OWC WO 4-38084

per d to the transi , do not attempt to measure these characteristics
above the maximum ratings.

2 Due to the nature of these transistors, the dissipation ia the base emitter circvit
may be appreciable under high base drive conditions and must be included in the
total device dissipation, For temperatures above 25 C, derate by 1.3 mw/°C.

ELECTRICAL CHARACTERISTICS’ at T = 25 C

CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX UNITS
‘ D-C CHARACTERISTICS
Icso Collector Cutoff Current Veg = —10V —_— —_ 1 nA
Iceo Collector Cutoff Current Vg = —10V T = +65C — —_ 15 nA
lego Emitter Cutoff Current VEB = —10V —_ _— 1 nA
Ieso Emitter Cutoff Current Ve = —10V T= +65C — — 15 nA
leco Emitter Current Vec = —10V — —_ 1 nA
BVcBO Collector Breakdown Voltage Ic = —TuA X 30 — —_ volts
BVceo Collector Breakdown Voltage Ic = —10uA 30 —_ —_ volts
BVEBO Emitter Breakdown Voltage Ig = —1uA 30 —_ —_ volts
BVeco Emitter Breakdown Voltage Ig = —1uA 30 —_ - volts
VOFF Offset Voltage Ig = —500uA —_ 1.25 1.75 mV
VorF Offset Voltage Ig = —1mA —_ 1.5 2.25 mV
Vorr Offset Voltage I = —1.5mA — 1.75 2.75 mV
HIGH FREQUENCY CHARACTERISTICS

rs Inverted Dynamic Saturation Resistance* Ig = —1mA lg = 100uA 8 14 20 ohms
Cib Input Capacitance VEB = —4V Ic =0 f = 4mc — 4 7 pF
Cob Output Capacitance Vg = —6V lg =0 f=4mc — 6 9 pF
Ceb Emitter Diode Capacitance’ Ig = 0.25uA f = 10mc¢ —_ 12 16 pF
-_ Emitter Diode Recovery Time$ I = —1mA nom. —_ 6 15 usec
fr Gain Bandwidth Product Ve = —6V 13 = ImA f = 4mc 6.4 10 — mc
ts Storage Time{ inverted’) See Circuit of Figure 4 —_ 150 250 nsec
Mypical valves are for engineering guidance only, 3To be measured in circuit of Figure 2,
4To be measured in circuit of Figure 1. éTo be measured in circuit of Figure 3,
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SPRAGUE ENGINEERING BULLETIN No. 31,173
) [g=1ma T
-—
caL VYo N\ O'Of”” F <«—Ig=o0.25¢4
INPUT o "
60CPS \CJ v N
ADJUSTED V.
FOR 100MV C") 8B NC 1 MEG
RMS WITH ADMITTANCE
S ' oEbes i
CALIBRATE 40MV RMS MAX. +
Vee

= 4
Psar=Vox 10

DWG. NO. A-30/5

FIGURE 1
INVERTED DYNAMIC rs TEST CIRCUIT

The inverted dynamic saturation resistance, which is the slope of the
Vorr, le characteristic at a specified base current, is measured in the
circuit shown in Figure 1. The circuit reads rs directly as the ratio
of the a-c collector voltage, V, to a calibrated a-c collector current.

|
20V

le— 1045 Min

1 KC REP.RATE +iov
EO‘5MV
OUTPUT L _r=
WAV EFORM -t
—15uS MAX
DWG.NO.A-3017
FIGURE 3

RECOVERY TIME TEST CIRCUIT

The emitter diode reverse recovery time, a measure of the transient
response of the chopper, is measured in the circuit of Figure 3. The
measurement is made as the time for the emitter current to recover
from a specified forward value to a specified reverse value. The
IN3064 diode across the 10K emitter resistance serves to clamp the
emitter potential to reduce the output voltage change to a convenient
level. :

Copyright © 1964, by the Sprague Electric Company, North Adams, Mass,
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OWG.NO. A-30/6A

FIGURE 2
EMITTER DIODE CAPACITANCE TEST CIRCUIT

Figure 2 shows the test circuit for the measurement of the emitter diode

capacitance, Cep.  The measurement is made with the emitter diode

slightly forward biased (le = 0.25uA). The 10 MC test signal from —
the admittance bridge should be less than 40 MV RMS.

ouTPUT
TO
HG RELAY 1K SCOPE
NC < —VV\-
; E - 10K
50
-2.0v = = =
N
0--3
INPUT 2.0V
WAVEFORM
OUTPUT Yorr
UTPU I
WAVEFORM 0--t-—- ‘“‘“—“r‘t‘
Il'—‘l's—-il DWG. NO.A-3802
N—

FIGURE 4
STORAGE TIME TEST CIRCUIT
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No. 311748

TYPE 2N3318 P-N-P SILICON
PRECISION-ALLOY TRANSISTORS

TYPE 2N3318 Silicon Precision-Alloy Transistors for low-level, high-speed i

chopper applications, offer uniquely low storage time in the inverted chopper i
configuration. Type 2N3318 SPAT® transistors are available as matched pairs i
upon request.

ACTUAL
SIZE

“SPAT" is a registered trademark of the Philco Corp.

ABSOLUTE MAXIMUM RATINGS' MECHANICAL SPECIFICATIONS

Storage Temperature .. ... ... .. —65C to + 140C 455 NOM.
Collector Voltage, Vego . - .o oo oo — 15 volts LOCATION OF RED _ej0.210
" LINE OR DOT 0.170
Collector Voltage, Veeo .. oo oo —15 volts e —
. [——— |
Emitter Voltage, Veso. ... .............. —15 volts 0209 DS;:?;
Emitter Voltage, Veco. .. ........ ... .. .. —15 volts _ 4 —5
Collector Current, Ic.. .. ... .. e —50 ma 01000 _LJ Tog }“:ﬁ&o
. . . . M.
Total Device Dlssupohon'2 at 25' C...... 150 mw 0.016 T0 0.019 Dia
Lead Temperature at Yis” + V%" fromcase. . .......... TERMINALS[ CEAD LI EMTER (SEENOTE 1)
- 230 C for 10.sec. _ ____ lteap3-coitecror
’ ALL LEADS ISOLATED FROM CASE T T
1 The mj::ximflm ratings are Ii.mitingA ubsolo'.e valves a.bove which the serviceability NOTE 1: gg?oLFE:gMDéigng,lélAE? ;rb?zlngE {?EE'I’T\VEEEENNOC.?;(?AA#(?
may be impaired from the viewpoint of life or satisfactory performance. The 0.050, A MAX OF 0.021 DIA IS HELD. OUTSIDE OF THESE
breakdown voltages may be far above the maximum voltage ratings. To avoid ZONES, THE LEAD DIA 1S NOT CONTROLLED.
per t d ge to the transistors, do not pt to measure these characteristics OWG MO a-38064
above the maximum ratings.
2 Due to the nature of these fransistors, the dissipation in the base emitter circuit
may be appreciable under high base drive conditions and must be included in the
total device dissipation. For temperatures above 25 C, derate by 1.3 mw/°C.
3
ELECTRICAL CHARACTERISTICS’ at T = 25 C
CHARACTERISTICS TEST CONDITIONS MIN.  TYP. MAX. UNITS %
D-C CHARACTERISTICS -
Icso Collector Cutoff Current Yeg = —10V —_ — 1 nA D
Icso Collector Cutoff Current Yeg = —10V T = 465C —_ — 15 nA (ep |
leBo Emitter Cutoff Current VEs = =10V — —_ 1 nA
Itso Emitter Cutoff Current Vs = —10V T = +é5¢C - — 15 » G
leco Emitter Cutoff Current VEc = —10V — — 1 nA (aml
BVceo Collector Breakdown Voltage Ic = —=1uA 15 —_ —  Volts
BVcEo Collector Breakdown Voltage Ic = —10uA 15 —_ —  Volts
BVEBO Emitter Breakdown Voltage Ie = —=TuA 15 — —  Volts o m
BVeco Emitter Breakdown Voltage Ie = —1uA 15 —_ —  Volts c ‘z,
VOFF Offset Voltage I = —500uA —_— 1.1 1.5 mv -~ =
VOFF Offset Voltage Is = —1mA —_ 1.3 20 mv - %
VOFF Offset Voltage Is = —15mA — 1.6 25 mv : ';
HIGH FREQUENCY CHARACTERISTICS ECE)
rs Inverted Dynamic Saturation Resistance4 I = —1mA Ie = 100uA 7 13 18 ohms
Cib Input Capacitance Vee = —6V Ic =0 f = 4mc¢ — 4 7 pF u
Cob - Ovtput Capacitance Ve = =6V lg =0 f = 4mc — é 9 pF i
Ceb Emitter Diode Capacitance’ le = 0.25uA f = 10me¢ —_ 12 16 pF ~
Emitter Diode Recovery Time® I = —1mA nom., —_ 6 15 usec mll
fr Gain Bandwidth Product Ve = =6V 13 = 1mA f = 4mc 7.6 12 — mc N
ts Storage Time (Inverted) See Circuit of Figure 4 — 150 250  nsec h
3Typical values are for engineering guidance only. 5To be measured in circuit of Figure 2. w
“To be measured in circuit of Figure 1. To be measured in circuit of Figure 3.

SPRAGUE ELECTRIC COMPANY == SEMICONDUCTOR DIVISION =

EXECUTIVE OFFICES: NORTH ADAMS, MASS. ——— CONCORD, N.H. - WORCESTER, MASS. -




SPRAGUE ENGINEERING BULLETIN No. 31,1748B

INPUT
60CPS
ADJUSTED Ves
FOR [00MV
RMS WITH
S] ON
CALIBRATE

Psar=Vox10*

DWG.NO.A-30/5

FIGURE 1
INVERTED DYNAMIC rg TEST CIRCUIT

The inverted dynamic saturation resistance, which is the slope of the
VOFF, Ie characteristic at a specified base current, is measured in the
circuit shown in Figure 1. The circuit reads rs directly as the ratio
of the a-c collector voltage, V, to a calibrated a-c collector current.

20V

ke 10us MIN

1 KC REP.RATE +I10Vv

-

OUTPUT Y
WAV E FORM ¥
- 15uS MAX
OWG.NO.A-3017
FIGURE 3

RECOVERY TIME TEST CIRCUIT

The emitter diode reverse recovery time, a measure of the transient
response of the chopper, is measured in the circuit of Figure 3. The
measurement is made as the time for the emitter current to recover
from a specified forward value to a specified reverse value. The
IN3064 diode across the 10K emitter resistance serves to clamp the
emitter potential to reduce the output voltage change to a convenient
level.

ISSUE OF APRIL, 1966
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°~°I5ﬂF <+—]Jg=0.25uA
[ a
O

i\

EG
NC 1M

ADMITTANCE

BRIDGE 10MC

TEST SIGNAL +
40MV RMS MAX.

VEe
o t

DWG.NO. 4-30/6A

FIGURE 2
EMITTER DIODE CAPACITANCE TEST CIRCUIT

Figure 2 shows the test circuit for the measurement of the emitter diode
capacitance, Cep. The measurement is made with the emitter diode
slightly ferward biased (Il = 0.25uA). The 10 MC test signal
from the admittance bridge should be less than 40 MV RMS.

QUTPUT
TO
HG RELAY 1K SCOPE
NC \ —VV\-
; g 10K
50
-2.0V - - -
0_"1'-__
INPUT 20V
WAVEFORM ¥
Vorr
OUTPUT 0t
WAVEFORM A A A

|
Ir*—'ls —* ow6.NnO.4-3802

FIGURE 4
STORAGE TIME TEST CIRCUIT
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Bulletin No. 31175A

TYPE 2N3319 P-N-P SILICON
PRECISION-ALLOY TRANSISTORS

DESIGNED for low-level, high-speed chopper applications, Type 2N3319 :
Silicon Precision-Alloy Transistors feature uniquely low storage time, ts, in f
the inverted chopper configuration. Matched pairs of Type 2N3319 SPAT® ’

transistors are available upon request. x
ACTUAL SIZE

i
i
i
i
¥
I

i
-
[
:

ABSOLUTE MAXIMUM RATINGS' MECHANICAL SPECIFICATIONS

45°NOM.
Storage Temperature . ......... —65C to + 140C LOGATION OF RED ol 8'27'8“
' Al
Collector Voltage, Vego - . ..o —10 volts °
— 0.230 0.195
Co!lector Voltage, Veeo . oo oo 6 volts 023 DO'”‘
Emitter Voltage, Veso. .. .. ... .o —10 volts 28 5
Emitter Voltage, Veco. .. ... ... .. ... .. .. —6 volts i I'O;}O;&o
Collector Current, Ic. . . SRPLISRSCERERRPREY —50 ma 0:100 NOM. A 0.0/ TO 0.019 DIA
. L LEAD 1 - EMITT! 'SEE NOTE 1
Total Device Dlssnpahon” at 2§' C.. 150 mw TERMNALS[LEADZ-BASE ¢ )
Lead Temperature at Yi¢” + V&2"” fromcase............ LEAD 3~ COLLECTOR
S A A A - R . . _ _ALLLEADS ISOLATED FROMCASE _ ____ .
""""""" 230 Cfor 10-sec NOTE 1: THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050 AND
0.250 FROM BASE SEAT. IN ZONE BETWEEN 0.250 AN
' The maximum ratings are limiting absolute values above which the serviceability 0.050, A MAX OF 0.021 DIA'IS HELD. OUTSIDE OF THESE
may be impaired from the viewpoint of life or satisfactory performance. The ZONES, THE LEAD DIA IS NOT CONTROLLED.
breakdown voltages may be far above the moximum voltage ratings. To avoid OWG O 4-30064
per t d ge fo the transistors, do not attempt to measure these characteristics

above the maximum ratings.

2 Due to the nature of these transistors, the dissipation in the base emitter circvit
may be appreciable under high base drive conditions and must be included in the
total device dissipation. For temperatures above 25 C, derate by 1.3 mw/°C.

ELECTRICAL CHARACTERISTICS’ at T = 25C

CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNITS
D-C CHARACTERISTICS
IcBo Collector Cutoff Current VcB = — 6V — — 3 nA
Icso Collector Cutoff Current \'7d ) = — &V T = +65C —_ —_ 50 nA
lego Emitter Cutoff Current Ves = — 6V —_ —_ 3 nA
leso Emitter Cutoff Current Ves = — 6V T = +465¢C —_— —_ 50 nA
BVcBO Collector Breakdown Voltage Ic = — 1uA 10 - —_ volts
BVceo Collector Breakdown Voltage Ic = —10uA 6 - - volts
BVEsO Emitter Breakdown Voltage Ie = — f{uA 10 — -_ volts
BVEco Emitter Breakdown Voltage Ig = — 1pA ) — — volts
VOFF Offset Voltage Is = —0.5mA — 1.0 1.5 mv
VoFF Offset Voltage Ig = —1mA _ 1.2 175 mV
VorF Offset Voltage I = —1.5mA — 1.7 2.25 my
HIGH FREQUENCY CHARACTERISTICS

s Inverted Dynamic Saturation Resistance* Ig = —1mA IE = 100uA 5 10 18 ohms
Cib Input Capacitance VEes = —3V Ilc =0 f = 4mc — 5 8 pF
Cob Output Capacitance \'/a ) = —3V I = ImA f = 4mc —_— 7 10 pF
Emitter Diode Recovery Time® I = —1mA nom. —_ 6 15 usec
fr _ Gain Bandwidth Product Vce = —3V lE = 1mA f = 4me 12 24 —_ me
fs Storage Time (Inverted ) See Circuit of Figure 3 - 150 250 nsec

3Typical values are for engineering guidance only. 5To be measured in circvit of Figure 2.

4To be measured in circuit of Figure 1.

“SPAT" is a registered trademark of the Philco Corp.
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SPRAGUE ENGINEERING BULLETIN No. 31,175A

OUTPUT
I[g=1ma %
IOK SCOPE
CAL Vo C ) 20V
INPUT + &
60CPS
ADJUSTED (7 Vas fe—el 1015 MIN
R oy - 1 KC REP.RATE +iov =
S oN 1.OMV
CALIBRATE E .OM
QUTPUT -4 _F —
Pg=Vox 0 WAVEFORM 5
H15uS MAX
DWG. NO. A-30/5A
= OWG.NO. A-3125
FIGURE 1 FIGURE 2
INVERTED DYNAMIC Fs TEST CIRCUIT EMITTER DIODE RECOVERY TIME TEST CIRCUIT
The inverted dynamic saturation resistance, which is the slope of the The emitter diode reverse recovery time, a measure of the transient
Vec, I characteristic at a specified base current, is measured in the response of the chopper, is measured in the circuit of Figure 2. The
circuit shown in Figure 1. The circuit reads s directly as the ratio measurement is made as the time for the emitter current to recover
of the a-c collector voltage, Vo to a calibrated a-c collector current. from a specified forward value to a specified reverse value. The

IN3064 diode across the 10K emitter resistance serves to clamp the

emitter potential to reduce the output voltage change to a convenient
level.

-

OUTPUT
TO

HG RELAY 1K SCOPE

NC

-2.0v < - =
O —_—————
INPUT 2.0V
WAVEFORM
Vorr
OUTPUT |
WAVEFORM O-boo b

l"'—'*s—ﬁi DWG.NO.A-3802
FIGURE 3
STORAGE TIME TEST CIRCUIT
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No. 32033

TYPE 2N3840 SEPT° TRANSISTORS

= P-N-P Silicon Planar Epitaxial Series

DESIGNED FOR general purpose switching, amplifying, and chopping applications,
Type 2N3840 Transistors feature:
[ ] BVEBO Cheerernraeeness..50 volts
Icgo.....................- 0.5 nA

®
[ ] hFE---------------------------50
[ ] VOFF.....................0.8mV

ABSOLUTE MAXIMUM RATINGS'

Storage Temperature............... —65 to 200°C MECHANICAL SPECIFICATIONS
Emitter-Base Voltage, Veso . .. ... .. ... ... .. 50 volts
Emitter-Collector Voltage, Veco . - ... ... ... .. 50 volts
Collector-Base Voltage, Vego - - -+ - oo oo - 50 volts TEmaNALS  L£AD - EMITTER
Collector-Emitter Voltage, Veeo . - ... .o - oo - o .. 50 volts e o‘:::" LEAD 3- couLECTOn
Collector Current, Ic...................... 100 mA & amors ~| froos0max
Power Dissipation at 25°C ambient. ... ...... 400 mw N T
Derating Factor above 25°C ambient...2.3 mw/°C ~ . =% "A R 1{om - o
Lead Temperature Yie” from case for 10 sec....240°C v l
'The maximum ratings are limiting absolute values above which the service- 0050 TP—fo| a":“ [~ Loss

ability may be impaired from the viewpoint of life or satisfactory performance.
The breakdown voltages may be far above the maximum voltage ratings. To - ooes
avoid permanent damage to the transistor, do not attempt to measure these TINE s w0 4-aase
characteristics above the maximum ratings.

ELECTRICAL CHARACTERISTICS at T = 25C

CONDITIONS MIN. MAX UNITS
D-C CHARACTERISTICS
leBo Emitter Cutoff Current Ves = —40V 0.5 nA
leBO Emitter Cutoff Current Veg = —40V T = 100C 20.0 nA
Icso Collector Cutoff Current Ve = —40V 0.5 nA
iceo Collector Cutoff Current Ve = —40V T = 100C 20.0 nA
leco Emitter Cutoff Current VEc = —40V 0.5 nA
Iceo Collector Cutoff Current Vcge = —40V 0.5 nA
BVcBo Collector-Base Voltage Ic = —1uA 50 Volts
BVeso Emitter Base Voltage lE = —1pA 50 Volts
BVceo Collector-Emitter Voltage Ic = —1uA 50 Volts
BVEco Emitter-Collector Voltage IE = —1uA 50 Volts
Voff Offset Voltage lg = —200uA 0.8 mV
Voff Offset Voltage B = —1.0mA 2.0 mV
Voff Offset Voltage B = —2.0mA 2.5 mV
hre Forward Current Gain Vcg = —0.5Y, Ic = —200uA 30
hre Forward Current Gain Vce = —0.5V, Ic = —1.0mA 50
hre (Inw) Inverse Current Gain Vgc = --0.5V, E = —1.0mA 1.5
Ve Input Voltage . B = —0.5mA, Ic = —50mA 0.60 0.85 Volts
Vce Saturation Voltage B = —0.5mA, Ic = —50mA 0.1 Volts
rs Series Resistance B = —1.0mA, le = —100uA nominal 20 Ohms
HIGH FREQUENCY CHARACTERISTICS

Cob Collector Capacitance Vg = —6V ke =09 4 pF
Cib Emitter Capacitance Ve = —6V lc =0 é pF
i Gain-Bandwidth Product Vee = —6V [ = 1.0mA 6 Mc

SPRAGUE ELECTRIC COMPANY —— SEMICONDUCTOR DIVISION

—— EXECUTIVE OFFICES: NORTH ADAMS, MASS - CONCORD, N.H. *+ WORCESTER, MASS. ——
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SPRAGUE

ALABAMA

In Huntsville, write

to Washington, D. C. office

or call Operator and ask for
WX4000. No charge for WX calls

ARIZONA

Sprague Electric Company
Guaranty Bank Bldg.
3550 N Central Ave.
Phoenix, Ariz. 85012

Tel. (602) 279-5435
CALIFORNIA

Sprague Electric Company
12870 Panama Street
Los Angeles, Calif. 90066
LA, Tel. (213)870-0161
S.M. Tel. (213)391-0611

William J. Purdy of Calif.
312 Seventh Street

San Francisco, Calif. 94103
Tel. (415) 863-3300

*Refrigeration Components, Inc.
1448 West 240th Street
Harbor City, Calif. 90710
Tel. (213) 325-3420
COLORADO
Sprague Electric Company
5670 E. Evans Ave.

Denver, Colo. 80222
Tel (303) 756-3611

CONNECTICUT

Sprague Electric Company
Trumbull Park Business Center
935 White Plains Road
Trumbull, Conn, 06611

Tel. (203) 261-2551

DISTRICT OF COLUMBIA
Sprague Electric Company
3900 Wisconsin Avenue, N. W.
Washington, D. C. 20016
Tel. (202) 244-6006
FLORIDA
Sprague Electric Company
1439 Gulf to Bay Blvd.
Clearwater, Fla. 33515
Tel. (813) 446-0466
GEORGIA

*Joe E. Parker
P.O. 13043, Station K
1818 Sheridan Rd., N. E.
Atlanta, Ga. 30324
Tel. (404) 634-2451
ILLINOIS
Sprague Electric Company
5942 West Montrose Avenue
Chicago, lll., 60634
Tel. (312) 685-6400

*Refrigerants, Inc.
3422 Main Street
Skokie, 1ll. 60077

. Tel. (312) 675-4000
INDIANA
Sprague Electric Company
2511 East 46th Street
Indianapolis, Ind. 46205
Tel. (317) 546-4911

SPRAGUE

THE MARK OF RELIABILITY

SALES

ELECTRIC

MASSACHUSETTS
Sprague Electric Company
Marshall Street

North Adams, Mass 01247
Tel. (413) 664-4411

Sprague Electric Company
343 Washington Street
Newton, Mass. 02158

Tel. (617) 969-7640

MICHIGAN

Sprague Electric Company
259 Collingwood

Ann Arbor, Mich. 48103

Tel. (313) 761-4080

In Detroit, call Operator and
Ask for Enterprise 7498

No charge for Enterprise calls

*Mareco, Inc.
120 North Winter Street
Adrian, Mich. 49221
Tel. {313) 263-1333

MINNESOTA

HMR, Inc.

9 East 22nd Street
Minneapolis, Minn. 55404
Tel. (612) 335-7734

MISSOURI

Sprague Electric Company
500 Northwest Plaza

St. Ann, Mo. 63074

Tel. (314) 291-2500

NEW JERSEY

Sprague Electric Company
Svite 106, Northgate Plaza
Camden, N. J. 08102
Cam. Tel. (609) 966-1776
Phila. Tel. (215) 925-3066

NEW MEXICO

C. T. Carlberg and Associates
P. O. Box 3177, Station D
Albuquerque, N. Mex. 87110
Tel. (505) 265-1579

NEW YORK

Sprague Electric Company
50 East 41st Street

New York, N. Y. 10017
Tel. (212) 679-1195

*Eastern Component Sales Co.
15 Bellemeade Ave.
Smithtown, L. 1., N. Y. 11787
Tel. (516) 724-3600

Wiiliam Rutt, Inc.

475 White Plains Rd.
Eastchester, N. Y. 10709
Tel. (914) 779-4100

NORTH CAROLINA
Sprague Electric Company
928 Burke Street
Winston-Salem, N. C. 27101
Tel. (919) 722-5151

*Airconditioning and Refrigeration Components Only.

In the consiruction of the components described, the full intent of the specification will be met.
ever, reserves the right o make, from time to time, such departures from the detail specifications as may be required fo permit improve-
ments in the design of its products. Components made under military approvals will be in accordance with the approval requirements,

Copyright©® 1965, Sprague Electric Company, North Adams, Mass.
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OFFICES

COMPANY

OHIO

Sprague Electric Company
24 North Main Street
Chagrin Falls, Ohio 44022
Tel. (216) 247-6488
Sprague Electric Company
224 Leo Street

Dayton, Ohio 45404

Tel. {513) 223-9187

In Cincinnati, Call Operator and
Ask for Enterprise 3-8805

No charge for Enterprise calls

TEXAS

Sprague Electric Company

Suite 545, First Bank and Trust Bldg.
Richardson, Texas 75080

Tel. (214) 235-1256

WASHINGTON

Sprague Electric Company
4601 Aurora Ave. North
Seattle, Wash, 98103
Tel. (206) 632-7761

Lo 0o

CANADA

Sprague Electric of Canada, Ltd.
10 Bertal Road

Toronto 15, Ont., Canada

Tel. (416) 766-6123

Sprague Electric of Canada, Ltd.
860 Decarie Blvd.

Ville St. Laurent

Montreal 9, P. Q. Canada

Tel. (514) 747-7811

EUROPE

Sprague Electric (U. K.) Ltd.
Trident House

Station Road

Hayes, Middlesex, England

Tel. 01.573-8833, Telex 261524

Sprague World Trade Corp.
Utoquai 41

8008 Zurich, Switzerland

Tel. 051 47-01-33, Telex 53876

Sprague G.m.b.H.

6000 Frankfurt am Main
Kettenhofweg 131

West Germany

Tel. 77-50-72,77-59-17
Telex 414008

Sprague France S.A.R.L.
14-16, Rue Gabriel Péri
92-Montrouge, France
Tel. 655-19-19

Telex Sprague 25697F
Sprague-Creas, S. p. A.
Viale Legioni Romane, 27
Milano (S. O. 18), ltalia
Tel.4034245,Telex 32012

HONG-KONG

Sprague World Trade Corp.
P. O. Box 14289

Hong Kong

Tel. 70-5254

The Sprague Electric Company, how-

LITHO IN U.S. AMER.



No. 32,029A

2N4385

2N4386

TYPE 2N4385 AND 2N4386 SEPT®° TRANSISTORS

—— N-P-N Silicon Planar Epitaxial Series

DESIGNED for use in low-level amplifier and
switching circuits, Types 2N4385 and 2N-
4386 high-gain, low-level, low noise transistors
feature:

® hggat 10pA. ... ..., 40 min.

® N.F. (wideband)...3 db max.

Type 2N4385 and 2N4386 were originally in-
troduced under the Sprague house numbers TN57
and TN58, respectively.

ABSOLUTE MAXIMUM RATINGS'

Collector to Base Voltage, VcBO

Collector to Emitter Voltage, Vceo. ... 7. 30 volts

Emitter to Base Voltage, VEBO. ... ............ 5 volts
Collector Current, IC. .. ...................... 0.8 amperes
Storage Temperature. . . . ................... —65C1t0200C

&

TYPE 2N4386

TYPE 2N4385
(TO-5 CASE) (TO-18 CASE)
TYPE TYPE
2N4385 2N4386
Total Device Dissipation at 25 C Ambient. . . .. 800mW 500mW
Derating Factor above 25 C Ambient. ... ... 4.57mW /°C 2.86mW /°C

Total Device Dissipation at 25 C Case Temp..3 waltts

1.8 watts

Derating Factor above 25 C Case Temp......17.2mW/°C 10.3mW/°C

!The maximum ratings are limiting absolute values above which the serviceability may be impaired from the viewpoint of life or satisfactory per-

formance.
to measure these characteristics above the maximum ratings.

The breakdown voltages may be far above the maximum voltage ratings. To avoid per

ant oA

ge to the tr

istor, do not attempt

ELECTRICAL CHARACTERISTICS at T = 25C
CHARACTERISTICS TEST CONDITIONS MIN  TYP MAX  UNITS
D-C CHARACTERISTICS
BVcBoO Collector Breakdown Voltage Ic = 10uA Ie = (4] 40 — — Volts
BVceO Collector Breakdown Voltage Ic = 10mA Is = 0 30 —_— —_— Volts
BVEsoO Emitter Breakdown Voltage 1e = 100nA Ic = 0 5 — —_ Volts
Iceo Collector Cutoff Current Vg = 30V 13 = 0 —_ 0.1 10 nA
133 Current Amplification Factor Vce = 5v ic = 10A 40 100 500 —
hre Current Amplification Factor Veg = 5vY Ic = TmA 100 200 —_ —_
hFe Current Amplification Factor Veg = 5V Ic = 10mA 120 250 —_ —
VCE{SAT) Collector Saturation Voltage Ic = 10mA Is = 1mA —_ 0.04 0.2 Volts
VBE Base Emitter Voltage Ic = 10mA I8 = TmA 0.65 071 0.80 Volts
SMALL SIGNAL CHARACTERISTICS

fr Gain Bandwidth Product Veg = 5V, Ic = 500uA, f = 10MHz 30 50 120 MHz
Cob Output Capacitance Vg = 10V, e = 0, f=1 MHz — 5 8 pF
hfe Current Amplification Factor Vee = 5v, Ic = 1mA, f = 1kHz 100 250 1000 —_—
hib Input Impedance Vce = 5V, Ic = 1mA, f = 1kHz 20 26 32 Ohms
hob Output Admittance Ve = 5V, Ic = TmA, f = 1kHz _ 0.09 0.2 pumhos
n'Ce Collector-Base Time Constant Ve = 5V, le = ;?Aﬁ f = 10MHz 100 250 500 psec
. A Ic = 10uA, CE = , Rg = 10K —_ 1 3 db

N.F. Wide Band Noise Figure Band width- 10Hz to 15.7kHz

—— SPRAGUE ELECTRIC COMPANY

EXECUTIVE OFFICES: NORTH ADAMS, MASS

SEMICONDUCTOR DIVISION

CONCORD, N. H.
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COLLECTOR VOLTAGE ,VgEg, IN VOLTS
OWG. NO. A-4859
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COLLECTOR CURRENT, ICs IN MICROAMPERES COLLECTOR CURRENT, IC' IN MICROAMPERES
DWG.NO. A-4854 DWE. NO. A-4853
TYPICAL SPOT NOISE FIGURE CURVES AT 25 C TYPICAL WIDEBAND (10Hz to 15.7kHz) NOISE
WITHRG = 10K, Vce = 5 V FIGURE CURVES AT 25C WITH Vcg=5V
- 0028 TERMINED BY SUBTRACTING DIA A FROM B
0.048
0.04140.005
,8:833 MEASURED FROM \ 45°-TAB FOR VISUAL ORIENTATI(())NZI(())NLY
MAX DIA OF AGTUAL DEVICE wie 070 r‘
003140003 0.125 1 S S e—
o X [——————
\{ 43 MEASURED FROM | 0.260 Q230 0%
)\ BASE SEAT [*0.240 - — —r'
_T__ e T JEDEC TO-187 " A =
0.370 = 0.333 CAgfoo I;ﬁgo_. }‘0&&3)?
0.335 0.309 (NOTE2) 0.016 TO 0.019 DIA
A== i {LEADI — EMITTER (SEE NOTE 1)
TERMINALS § LEAD 2 — BASE
| 3&0——1 LEAD 3 - COLLECTOR
+0.002 NOTE 1 : THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050 AND
0.017 2 5001 DIA(NOTE 1) 0.250 FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND
TERMINALS 0.500, A MAX OF 0.021 DIA IS HELD. OUTSIDE OF THESE
LEAD § - EMITTER 0.100 MIN VARIATION [N ACTUAL DIA ZONES, THE LEAD DIA IS NOT CONTROLLED.
LEAD 2- BASE OVER THIS ZONE NOT TO EXCEED 0.010 NOTE 2: MAX DIA LEADS AT GAGING PLANE 0.054 299 BELOW

LEAD 3- COLLECTOR

NOTE 1: THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050 AND
0.250 FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND

. R TSI OF THESE MEASUPED WITH SUITABLE GAGE. WHEN GAGE IS NOT
ZONES: THE LBAD DA 13 NOT CONTROLLED. USED, MEASUREMENT MADE AT BASE SEAT.
DWG NO A-3449 . OWG NO A-34504
Type 2N4385 Type 2N4386

.BASE SEAT TO BE WITHIN 0.007 OF TRUE LOCATION
RELATIVE TO MAX WIDTH TAB AND TO 0.230 MAX DIA

Marking. All transistors will be marked with the type number; the name SPRAGUE or the registered
Sprague trademark, (2), at vendor’s option; and date code of acceptance, unless otherwise specified.

In the construction of the components described, the full intent of the specification will be met, The Sprague
Electric Company, however, reserves the right to make, from time to time, such departures from the detail specifica-
tions as may be required fo permit improvements in the design of its products. Components made under military
approvals will be in accordance with the approval requirements.
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