2N1917
2Nl9l8

TYPE 2N941, 2N942, 2N1917 and 2N1918
SEPT° TRANSISTORS

—— PNP Silicon Planar Epitaxial Series

DESIGNED for industrial service chopper appli-
cations, Type 2N941, 2N942, 2N1917, and
2N1918 SEPT® Transistors offer outstanding per-
formance for new design yet are ideal as replace-
ments for many older silicon transistors.

TYPE 2N1917, 2N1918 TYPE 2N941, 2N942
(TO-5 CASE) (TO-18 CASE)

ABSOLUTE MAXIMUM RATINGS'

Storage Temperature. . . ........... —65Cto 4-175C Collector Current, lc........................ 50 mA
- Collector-Base Voltage, Vceo. .. .. ..........25 volts____Total Device Dissipation at 25 C Ambient. ___.250 mW
Collector-Emitter Voltage, Vceo.............. 8 volts Derating Factor above 25 C Ambient . .1.6mW /°C
Emitter-Base Voltage, Veso................. 25 volts Lead Temperature (Vi¢” from case for 10 sec)...240 C

'The maximum ratings are limiting absolute values above which the serviceability may be impaired from the viewpoint of life or satisfactory per-
formance. The breakdown voltages may be far above the maximum voltage ratings. To avoid per td ge to the transistor, do not attempt
to measure these characteristics above the maximum ratings.

ELECTRICAL CHARACTERISTICS at T = 25C
CHARACTERISTICS TEST CONDITIONS MIN, MAX. UNITS
D-CCHARACTERISTICS

Iceo Collector Cutoff Current Veg = —4.5V —_ 2.5 nA

leso Emitter Cutoff Current Ve = —4.5V —_ 2.5 nA

Icso Emitter Cutoff Current VYeg = —4.5V, Ta = 60C —_ 50.0 nA

YorF Emitter Offset Voltage I = 250uA, e =0 2N941, 2N1917 — 1.0 mV

2N942, 2N1918 —_ 3.0 mVY

|lOFF Collector Offset Current Veg = 1.5V 2N941, 2N1917 —_ -1.0 nA

2N942, 2N1918 — -3.0 nA

Vee Base Emitter Voltage Vce = 1.5V, Ic = TmA —_— 3 volts

hrg Forward Current Gain Ve = —15Y, Ic = —1mA 10 — —_

SMALL SIGNAL CHARACTERISTICS

hfe Forward Current Gain Veg = —6V, IE = —1ImA, 25 —_ —_
: = 1kHz

hte Forward Current Gain Veg = —6V, g = —1mA, 2N941, 2N1917 4 —_— —_

f = 4MHz 2N942, 2N1918 2.5 — —_

Cob Output Capacitance Veg = —6V, lg = —1mA, —_ 14 pF
= TMHz

EXECUTIVE OFFICES: NORTH ADAMS, MASS. -

CONCORD N.H. - WORCESTER, MASS.
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MECHANICAL SPECIFICATIONS

~ 9928 DETERMINED BY SUBTRACTING DIA A FROM B
0.041£0.005
9045 e ASURED FROM 45°-TAB FOR VISUAL ORIENTATION ONLY

MAX DIA OF ACTUAL DEVICE

1 0.210
wpk .
alg o.l7o"
Ofs:ﬁ 40.003 0125 11 2 4
MEASURED FROM | 6260 0.230 0.195
)\ BASE SEAT 0.209 0.178
f ¥ —1.500——] |+ 0.030
0.370 0.335 MIN I.- MAX
0.335 0.305 0.100
(NOTE2) 0.016 TO 0.019 DIA
1 LEAD | ~ EMITTER (SEE NOTE 1)
JEDEC TO-5 TERMINALS { LEAD 2 - BASE
CASE—] / . LEAD 3 - COLLECTOR
0.200— +0.002 NOTE 1 : THIS LEAD DIA APPLIES TO ZONE BETWEEN 0,050 AND
TERMINALS 0.017 Z5'g0) DIA(NOTE 1) o 550 FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND
00, A MAX OF A |
LEAITEIIR oo amATion AGTuAL o 5300, AMAX O 002 DA IS HEL QUTSE oF Tt
LEAD 3 COLLECTOR OVER THIS ZONE NOT TO EXCEED 0.010 NOTE 2: MAX DIA LEADS AT GAGING PLANE 0.054 +0. gg' BELOW
NOTE 1: THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050 AND BASE SEAT TOBE WITHIN 0.007 OF TRUE LOCATION

0.250 FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND RELATIVE TO MAX WIDTH TAB AND TO 0.230 MAX DIA
1.500, A MAX OF 0.021 DIA IS HELD. OUTSIDE OF THESE MEASUPED WITH SUITABLE GAGE. WHEN GAGE IS NOT
ZONES, THE LEAD DIA IS NOT CONTROLLED. USED, MEASUREMENT MADE AT BASE SEAT.

DWG NO. A-3449 DWE NO A-)4504

TYPE 2N1917, 2N1918 TYPE 2N941, 2N942

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 to permit improv ts in the design of its products. Components made under military
approvals will be in accordance with the approval requirements.

Copyright © 1968, Sprague Electric Company, North Adams, Mass.

E/EITB Litho in U. S. Amer.
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TYPE 2N943 2N944, 2N1919 and 2N1920
SEPT° TRANSISTORS

—— PNP Silicon Planar Epitaxial Series

INTENDED for general-purpose chopper applica-

tions, Type 2N943, 2N944, 2N1919, and
2N1920 SEPT® Transistors provide outstanding
low-cost performance, both for new design and
as economy replacements for many older types of
silicon transistors.

TYPE 2N1919, 2N1920

ABSOLUTE MAXIMUM RATINGS'

Storage Temperature. . .. ........ .. —65Cto +175C
-Collector-Base Voltage. . ... ............. —40 volts
Collector-Emitter Voltage................ — 18 volts
Emitter-Base Voltage.................... —40 volts

2N943
2N944

2N1919

TYPE 2N943, 2N944

2N1920

(TO-5 CASE) (TO-18 CASE)
Collector Current, lc. .. ........ ... ......... 50 mA
Total Device Dissipation at 25 C Ambient. . .- . 250 mW
Derating Factor above 25 C Ambient . . . . . 1.66mW /°C

Lead Temperature (Vis” from case for 10 sec.)...240 C

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

formance. The breakdown voltages may be far above the maximum voltage ratings.

to measure these characteristics above the maximum ratings.

ELECTRICAL CHARACTERISTICS at T = 25C

To avoid permanent damage to the transistor, do not attempt

CHARACTERISTICS TEST CONDITIONS MIN MAX. UNITS
D-CCHARACTERISTICS

BYcso Collector Breakdown Voltage Ic =—100uA —40 — Volts

BVeso Emitter Breakdown Voltage e =-—100uA —40 -— Volts

BVceo Collector-Emitter Breakdown Voltage lc =-—100uA —18 —_— Volts

Iceo Collector Cutoff Current Veg= —30V —_ 5 nA

leso Emitter Cutoff Current Veg = —30V — 5 nA

loFr Collector Offset Current Vec=10V 2N943, 2N1919 1 nA

2N944, 2N1920 1.5 nA

lecx Emitter-Collector Inverse Vec=10V, Vee=—15V 2N943, 2N1919 —_ 1.5 nA

Leakage Current 2N944, 2N1920 —_ 2.5 nA

VorF Collector Offset Voltage Ig =—500uA 2N943, 2N1919 — 2 mV

. 2N944, 2N1920 —_ 3 mV

VEC(SAT) Emitter-Collector Saturation Voltage I =-—500uA,lg =—20uA 2N943, 2N1919 3 mV

2N944, 2N1920 4 mV

Vae Base Input Voltage Vce=—1.5V, g = 0.1mA — 3 Volts

hEe Forward Current Gain Vcr=—0.5V, B = 0.ImA 10 —_ —_
HIGH FREQUENCY CHARACTERISTICS

fay Alpha Cutoff Frequency Veg=—6V, Ile = 1mA 1.0 — MHz

Cob Output Capacitance Vep=—6V, Ile = 1mA, f = 1MHz —_ 14 pF

—— SPRAGUE ELECTRIC COMPANY ——— SEMICONDUCTOR DIVISION =

EXECUTIVE OFFICES: NORTH ADAMS, MASS. — — CONCORD, N.H. - WORCESTER, MASS. —
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Marking. All transistors will be marked with the type number; the name SPRAGUE or the registered

MECHANICAL SPECIFICATIONS

- 3.928 DETERMINED BY SUBTRACTING DIA A FROM B

0.041+0.005
45°-TAB FOR VISUAL ORIENTATION ONLY

35
S

. B —
0.230 ] 0.185
0.209 0.178
A F

—1.500 —» 0.030

JEDEC TO-I&
CASE

MIN MAX
0.100
(NOTE2) 0.016 TO 0.019 DIA
LEAD | — EMITTER (SEE NOTE 1)

TERMINALS { LEAD 2 - BASE
LEAD 3 - COLLECTOR

NOTE 1 : THIS LEAD D!A APPLIES TO ZONE BETWEEN 0.050 AND
0.250 FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND
o 500, A MAX OF 0:02! DIA IS HELD. OUTSIDE OF THESE
ZONES, THE LEAD DIA IS NOT CONTROLLED.

NOTE 2: MAX DIA LEADS AT GAGING PLANE 0.054 +3! -39 BELOW
BASE SEAT TO BE WITHIN 0.007 OF TRUE LOCATION
RELATIVE TO MAX WIDTH TAB AND TO 0,230 MAX DIA
MEASUPED WITH SUITABLE GAGE. WHEN GAGE IS NOT
USED, MEASUREMENT MADE AT BASE SEAT.

OWG.NO A-34504

TYPE 2N943, 2N944

0045
0333 MEASURED FROM

MAX DIA OF ACTUAL DEVICE

0.031£0.003
( .5°

Al
/]
JEDEC TO-5 90°
CASE —
0.200—

TERMINALS
LEAD | — EMITTER
LEAD 2- BASE

]
u.ll?—
0.2 2
0,009 THK 5:‘#
MEASURED FROM
BASE SEAT [*8 %3%*‘
0370 0.335
0.335 0.305

1.500—|
( MIN
0017 +9:992 p1a (NoTE 1)

0.100 MIN VARIATION IN ACTUAL. DIA.
OVER THIS ZONE NOT TO EXCEED 0.0i0

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
1.500, A MAX OF 0.02) DIA IS HELD. OUTSIDE OF THESE
ZONES, THE LEAD DIA IS NOT CONTROLLED.
DWC.NO A-3449

TYPE 2N1919, 2N1920

-

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'to permit improvements in the design of its products. Components made under military

approvals will be in accordance with the approval requirements.

Copyright ) 1968, Sprague Electric Company, North Adams, Mass.

E/ELITB

Litho in U. S. Amer.



No. 31,104B
Supersedes No. 31,104A

2N1118

SECOND PRINTING

TYPE 2N1118 SILICON P-N-P
PRECISION-ALLOY TRANSISTORS

DESIGNED for amplifier and oscillator applica- Particularly well-suited for high-
tions at frequencigs through 15 megacycles, temperature applications, such as
gzgés?gl}illlg h%rmetfcally-sealed bP-N-P Sll:lcon in airborne equipment, Type
I . y Transistors may be operated at 2N1118 Precision-All T
junction temperatures up to 140 C with excellent recision-Alloy  lrans-

performance. istors are designed to meet the en-

Rated at 150 mw total dissipation with a collector vironmental requirements of Mil-
voltage rating of 25 volts, Type 2N1118 trans- itary Specification MIL-S-19500. ‘
istors feature very low leakage currents and low ) ACTUAL SIZE
saturation voltage. The amplifier stage gain at 140C Sprague SPAT® Transistors are
is within a few db of the gain at room temperature. fully licensed under Philco patents.

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

ABSOLUTE MAXIMUM RATINGS' MECHANICAL SPECIFICATIONS

Storage Temperature. . .. ... .. ... —65Cto+140C VA DA OF ACTUAL DEVICE whe
Junction Temperature. .. .................. +140C 003140003 0009 1 EH]
p 0, a0 25

e Junction TemperotemeRisedfrewvir) . . 0Z7°C/mw — . _ by BRGNS
Collector Voltage?, Vegor Vep. ... ... — 25 volts )\ [ —— —
Collector Current, Ic. ......... ... ... .. .. —50 ma 9290 p— 923
Total Device Dissipation® at 25C....... ... .. 150 mw 1= :
Lead Temperature at 4¢” + Vo” fromcase.......... ERECIoS / rscomm o]

...230 C for 10 sec 0.200£0.010 07292 o rore 1

! The maximum ratings are limiting absolute values above which the LEnb 1 BT ER 0.100 MIN. VARIATION IN ACTUAL DIA
serviceability may be impaired from the viewpoint of life or satisfac- LEAD 2~ BASE OVER THIS ZONE NOT TO EXCEED 0.010

LEAD 3- COLLECTOR

'OI‘Y performance. NOTE 1: THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050 AND 0.250

Z1n this class of transistors, the maximum collector voltage is limited by gﬁ%ﬁogﬁisF;;g;é}g{ﬁs?gg ‘ggﬁmgs-?goﬂég}zosotér;x
the punchthrough phenomenon. DIA IS NOT CONTROLLED. OWe. 4-2165
3 Due to the nature of this transistor, the dissipation in the base
emitter circuit may be appreciable under high base drive conditions and must be included in the total device dissipation. (See Input
Characteristic Curves.)
4
ELECTRICAL CHARACTERISTICS  at T=25C
CHARACTERISTICS TEST CONDITIONS MIN. TYPICAL MAX. UNITS
D-C CHARACTERISTICS
Icso Collector Current? Veg = —10V — .001 0.1 HA
Icso Collector Current Vep = —25V —_— .002 1.0 uA
[[3e) Emitter Current Ve = —10V _ .001 0.1 uA
Vet Punchthrough Voltage —_— 25 — — volts
SMALL SIGNAL PARAMETERS
hte Current Amplification Factor Vc= —6V le = 1 mA 15 35 —_ —_
fmax Maximum Frequency of Oscillation Vve= —6V lE=1mA 8 18 —_ mc
’ Extrinsic Base Resistance - _ — _

ro'Ce Collector Capacitance Product Ve = 6V le 1 mA 1250 5000 psec
Cob Output Capacitance Vc= —6V le= 1 mA —_ é 12 pF
hib Input Resistance Vc= —6V lE= 1TmA —_ 40 90 ohms
hob Output Conductance Vg = —6V le= 1 mA — 1.5 2.5 umhos
4 Typical valves are for engineering guidance only. temperature by doubling the low voltage ICBO for every 10 C and adding the
5 The saturation current will approximately double with every 10 C of temperature. difference between the room temperature ICBO at the desired voltage and the room
With ratings at any collector voltage thenm; the ICBO may be calculated for any temperature ICBO at low voltage.
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31,1048

CHARACTERISTIC CURVES OF TYPE 2N1118 TRANSISTORS

] Ip=-2.0MA
o |~ la=-1.8Ma
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2 L—T Ig=-1.4MA
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o COLLECTOR VOLTAGE, Vog IN VOLTS
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TYPICAL COLLECTdR CHARACTERISTICS
IN GROUNDED EMITTER CONFIGURATION
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TYPICAL COLLECTOR CHARACTERISTICS
IN GROUNDED EMITTER CONFIGURATION

A

Copyright 1960 and 1962, by the
Sprague Electric Company.

North Adams, Mass.

T125C

o —35

s

w =~{.8 MA

¥ 5 IB_ |

= I1g=-2.0MA

< I X

o-2s5 e B=—16 MA—]

s / B=-1.4 MA

Z 5 7 =T 1.2MA

z } A

[5) =-1L.OMA

&

. L Ig=-0.8MA

=15 1 !

2 / Ig=-0.6MA
" | |

- 10 ] I8=-0.4 MA—

D

0

@ -5 // Ig=-0.2MA

o | !

O Ig=-0.04 MA

w o) H

-

3 0 -0l -02 -03 -0.4 -05 -06 -0.7 -0.8 -0.9 -1.0

Q
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OWG A-2843
TYPICAL SATURATED REGION COLLECTOR CHARACTERISTICS
IN GROUNDED EMITTER CONFIGURATION
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IN GROUNDED EMITTER CONFIGURATION
AT 125C
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CHARACTERISTIC CURVES OF TYPE 2NI1118 TRANSISTORS - - cont.
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TYPICAL h PARAMETERS
AS A FUNCTION OF TEMPERATURE
NORMALIZED FOR 25C
WITH Vce = — 6 VYOLTS, I = 1.0 MA
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TYPICAL INPUT CHARACTERISTICS
IN GROUNDED EMITTER CONFIGURATION
AT 125 C
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CHARACTERISTIC CURVES OF TYPE 2N1118 TRANSISTORS - - cont.
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TYPICAL CHARACTERISTICS AS A FUNCTION OF
EMITTER CURRENT NORMALIZED FOR Ie=1.0 MA
WITH Vce = —6 VOLTS

In the construction of the components described, the full intent of the specification wil be met. The Sprague Electric Company, how-
ever, reserves the right to make, from time to time, such departures fvorv! the detail specifications as may be required to permit improve-
ments in the design of its products. Components made under military approvals will be in accordance with the approval requirements.
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TYPE 2NIT18A P-N-P SILICON
PRECISION-ALLOY TRANSISTORS

DESIGNED for amplifier and oscillator applica-

tions at frequencies through 15 megacycles,
Type 2N1118 hermetically-sealed P-N-P silicon
Surface-Alloy Transistors may be operated at junc-
tion temperatures up to 140 C with excellent
performance.

Rated at 150 mw total dissipation with a collector
voltage rating of 25 volts, Type 2N1118A transis-
tors feature very low leakage currents and low
saturation voltage. The amplifier stage gain at
140 C is within a few db of the gain at room
temperature.

ABSOLUTE MAXIMUM RATINGS'

Storage Temperature . . —65Cto ~140C

Junction Temperature. ... ... . +~140C
Junction Temperature Rise (free air). .. .. .. 0.77°C mw
Collector Voltage?, Ve or Veg ... ... .. .. .. — 25 volts
Collector Current, Ic. .. .. ... . . —50 ma
Total Device Dissipation3 at 25C. .. .. . . ... .. 150 mw

Lead Temperature at Vi’ + Vi’ from case...... . ..
...230 C for 10 sec

! The maximum ratings are limiting absolute values above which the
serviceability may be impaired from the viewpoint of life or satisfac-
tory performance.

21In this class of transistors, the maximum collector voltage is limited
by the punchthrough phenomenon.

3 Due to the nature of this transistor, the dissipation in the base emitter

Particularly well-suited for high-
temperature applications, such as in
airborne equipment, Type 2N1118A
SPAT® transistors are designed to
meet the environmental requirements
of Military Specification MIL-S-19.
500A.

ACTUAL SIZE

MECHANICAL SPECIFICATIONS

-EDEC TO-5
ZASE i

!
.200%£0.010

conj%%f DIA(NOTE 1)
TERMINALS
_EAD | - EMITTER 2.:0C MIN. VARIATION IN ACTUAL DIA:
_EAD 2- BASE SVER THIS 2ONE NOT TO EXCEED 0.010

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 1.500, A MAX
OF 0.021 DIA IS HELD, OUTSIDE OF THESE ZONES, THE LEAD

DIA IS NOT CONTROLLED. OWG A-2165

circuit may be appreciable under high base drive conditions and must be included in the total device dissipation. (See Input Characteristic Curves.)

ELECTRICAL CHARACTERISTICS ' at T = 25 C

CHARACTERISTICS TEST CONDITIONS MIN, TYPICAL MAX, UNITS
D-C CHARACTERISTICS
lcso Collector Currents Veg = —25V — —_— 1.0 A
[[3:Ye) Emitter Current Ves = —10V —_ .001 0.1 uA
Vet Punchthrough Voltage 25 _ —_— velts
SMALL SIGNAL PARAMETERS
he Current Amplification Factor Ve = —6V lg = 1 ma 15 25 35 _
fmox Maximum Frequency of Oscillation V¢ = —6V 13 = 1 ma 8 18 _ me
; Extrinsic Base Resistance - _ i =1 _ 1250 5000

r'Ce Collector Capacitance Product Ve A E ma Husec
Cob Output Capacitance Ve = =6V lE = 1ma — 6 12 uuF
hib Input Resistance V¢ = =6V Iz = 1ma — 50 90 ohms
hop Output Conductance Ve = —6V IE = 1ma — 1.5 2.5 pumhos

4 Typical values are for engineering guidance only.

5 The saturation current will approximately double with every 10 C
of temperature.  With ratings at any collector voltage then, the Icgo
may be calculated for any temperature by doubling the low voltage

Iceo for every 10 C and adding the difference between the room
temperature ICBO at the desired voltage and the room temperature
IcBO at low voltage.

SPRAGUE ELECTRIC COMPANY SEMICONDUCTOR DIVISION

EXECUTIVE OFFICES: NORTH ADAMS, MASS. —— C°NC°R°fN-"'-'WORCESTER:MASj-

SOLLE S INIUYUAS
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CHARACTERISTIC CURVES OF TYPE 2NI1118A TRANSISTORS
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TYPICAL COLLECTOR CHARACTERISTICS
IN GROUNDED EMITTER. CONFIGURATION
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DWG. A-2178

TYPICAL COLLECTOR CHARACTERISTICS
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in the construction of the components described, the full intent of the specification will be met. The Sprague Electric Company, how-
ever, reserves the right to make, from time to time, such departures from the detail specifications as may be required to permit improve-
ments in the design of its products. Components made under military approvals will be in accordance with the approval requirements.
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No. E. B. 31,1068

Supersedes No. 31,106A

TYPE2N1119 SILICON P-N-PPRECISION-ALLOY TRANSISTOR

IGH-SPEED switching at high temperatures is

the major application for the Type 2N1119
hermetically-sealed silicon P-N-P Precision-Alloy
Transistors. The frequency at which @8 equals
unity (fr) is typically about 11 megacycles.

The use of silicon permits the operation of

Because the input voltage is usu-
ally four or five times the satura-
tion voltage even at elevated temp-
eratures, Type 2N1119 Precision-
Alloy Transistors are particularly
suited for direct coupled switching

circuits. They feature very low
leakage currents and a 150 mw
rated dissipation at 25 C ambient
temperature.

Type 2N1119 SPAT® Transistors may be speci-
fied to meet Military Specification MIL-5-19500.

these transistors at junction temperatures up to
140 C with excellent performance. Since the sat-
uration resistance is typically less than 10 ohms,
the voltage drop at saturation is in the order of
a tenth of a volt. Consequently, there is very
low power dissipation in the “on” condition. This
permits the designer to gain the advantages of low
voltage operation and minimum load impedance.

ABSOLUTE MAXIMUM RATINGS'

Storage Temperature. .. .........

ACTUAL SIZE

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

MECHANICAL SPECIFICATIONS

0.029 MIN MEASURED FROM
MAX DIA OF ACTUAL DEVICE

]
Junction Temperature. ... .................. +140C 0.031£0.003 0.009 11 §:§
Junction Temperature Rise (free air). .. ... 0.77°C/mw MEASURED FROM~. | 0,200
Collector Voltage?, Ves or Veg. . . oo oo ... —10 volts )\ BAsE seaT fo
~ Collector-Current, lc. .. ................. ~.—50 ma - ;

Total Device Dissipation® at 25C. ... ... ... .. 150 mw
Lead Temperature at Vie" = " from case........ JEOEC TO-3

...230 C for 10 sec osora00 1sooun-+

0.017283:992 o1 (NoTE 1)

1 . . . : TERMINALS
Th? maximum ratmgs. are limiting absolv'te vol-ues ob.ove Whlc!l the LEAD 1| = BT rER 0,100 MIN. VARIATION {N ACTUAL DIA
serviceability may be impaired from the viewpoint of life or satisfac- LEAD 2~ BASE OVER THIS ZONE NOT TO EXCEED0.010

LEAD 3~ COLLECTOR

NOTE {: THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050 AND 0.250
FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND 1.500, A MAX
OF 0.02( DIA IS HELD, OUTSIDE OF THESE ZONES, THE LEAD
DIA IS NOT CONTROLLED. OWe A=21as

tory performance. The diode breakdown and punchthrough voltages
may be far above the maximum collector voltage rating. For this
reason it is important that the 2N1119 not be tested above the maxi-
mum voltage rating to avoid permanent damage to the transistor.

2 In this class of transistor, the maximum collector voltage is limited by the punchthrough ph

2 Due to the nature of this transistor, the dissipation in the base emitter circuit may be appreciable under high base drive conditions and must be

included in the total device dissipation. (See Input Characteristic Curves).
4 —
ELECTRICAL CHARACTERISTICS at T=25C
CHARACTERISTICS TEST CONDITIONS MIN. TYPICAL MAX. UNITS
D-C CHARACTERISTICS
IcBo Collector Current® Veg = —10V — .001 0.1 RA
leso Emitter Current Ves = —10V — .001 0.1 HA
hFe Current Amplification Factor Vcge = —05V Ic = —15mA 15 25 —_— —_—
SWITCHING CHARACTERISTICS
ON CONDITION
VcE Collector Voltage Ic = —5ma B = —08mA — 0.08 0.15 volts
VBE Base Voltage .l = —5ma B = —08mA 075 0.9 1.0 volts
OFF CONDITION )
Ic Collector Current VCE = —45V  Vgge = —045V — 5 25 uA
SMALL SIGNAL PARAMETERS
hfe Current Amplification Factor ;/C : ;ﬁcv = 1mA 1.8 50 - -
. Extrinsic Base Resistance - _ = —

rCe Collector Capacitance Product Ve = -6V e 1 mA 1500 5000 psec
Cob Output Capacitance Ve = —6V IE = 1mA —_ 6 12 pF
K’s Hole Storage® B = —1mA — 90 175 nsec

4 Typical values are for engineering guidance only.

% The saturation current will approximately double with every 10 C of temperature. At any collector voltage, then, the Iceo may be calculated
for any temperature by doubling the low voltage IcBO for every 10 C and adding the difference between the room temperature IcBO at the desired
voltage and the room temperature ICBO at low voltage.

¢ To be tested in hole storage circuit. See page 4.

SPRAGUE ELECTRIC COMPANY —— SEMICONDUCTOR DIVISION

EXECUTIVE OFFICES: NORTH ADAMS, MASS. CONCORD, N.H. * WORCESTER, MASS.
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CHARACTERISTIC CURVES OF TYPE 2NI1119 TRANSISTORS
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Copyright 1960 and 1962 by the Sprague Electric Company, North Adams, Mass.
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CHARACTERISTIC CURVES OF TYPE 2NI1119 TRANSISTORS - - cont.
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HOLE STORAGE MEASUREMENT OF TYPE 2N119 TRANSISTORS

The hole storage factor K¢ is a device constant the “turn-off” base current to the “on” collector
defined as the excess stored charge (in saturation) current. The storage”time will be approximately
per unit excess base current, where excess base
current is the amount of current supplied to the O Iy + I,
base in excess of that required to just keep the tran- =K' In »
sistor in saturation. While the hole storage factor Ies
may be expressed in units of time, this is not a time —+ L
measurement and does not imply that the storage hee
time in any particular circuit is that specified. where Ig, is the “turn-on” base current, Ig; is the

The storage time in an actual circuit is a function “turn-off” base current (assumed to be reverse
of the ratio of both the “‘turn-on” base current and current) and Ics is the “on” collector current.

HOLE STORAGE TEST CIRCUIT
ferlal WA SR 2ro 100 70 Seope

25K

0.5 INPUT
PULSE
H 0.2uS

- OWe. A-2113

Cy, rated at 500 pF, includes probe or scope capacitance. This value
should be measured with the differentiating network disconnected.

CI YVour 500 pucoulombs  (These units are the equivalent
= —— VYour —————— of nsec.)
I | mA

K's =

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. Components made under military
approvals will be in accordance with the approval requirements.

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.

1SSUE OF MARCH, 1962 E-6-67 LITHO IN U.S. AMER.



No. 31,116

TYPE 2N1676 SILICON SURFACE-ALLOY TRANSISTORS

ERMETICALLY-SEALED Type 2N1676 P-N-P
Silicon Surface-Alloy Transistors are especially
designed for low-level chopper applications. The
critical parameter, offset voltage, is typically 0.5
mv at a forward base current of 2504A.
These transistors feature low saturation current
and excellent temperature stability, which make it
possible to design choppers for satisfactory opera-

ABSOLUTE MAXIMUM RATINGS'

Storage Temperature. .. ......... —65Cto+ 140 C

Collector Voltage?, Ve or Veego. ... . ... —4.5 volts
Collector Current, Ic..................... —50 ma
Total Device Dissipations at 25 C........ ... 100 mw

Lead Temperature at Yi¢” + V4" from case....
...230°C for 10 sec

"7 7 The maximum tafings are limiting absolute values above which the

serviceability may be impaired from the viewpoint of life or satis-
factory performance. The diode breakdown and punchthrough vol-
tages may be far above the maximum collector voltage rating. To
avoid permanent d ge to the tr , do not pt fo e
these characteristics above the maximum ratings.

2 In this class of transistors, the maximum collector voltage is limited by
the punchthrough phenomenon.

tion over a
range.
typically 42 mc, permits operation
at chopping rates in excess of 50 kc.

Sprague SAT® Transistors are
fully licensed under Philco patents.

HGAT"

wide temperature
In addition, the high f;,

ACTUAL SIZE

is a registered trademark of the Philco Corp.

MECHANICAL SPECIFICATIONS

0.029 MIN MEASURE FROM
MAX DIA OF ACTUAL DEVICE

0.03:£0.003
\{45"! 3°
sevEcTo-5 Bk
Q-5 (
CASE—] /
0.2004 0.0101 lo.o17+0:002

|
BASE SEAT rg;g%.i

1.500 MIN ~—|
Z0.001 DIA(NOTE 1)
TERMINALS
LEAD 1 - EMITTER 0.100 MIN. VARIATION IN ACTUAL DIA:
LEAD 2- BASE OVER THIS ZONE NOT TO EXCEED0.010

LEAD 3-COLLECTOR

NOTE {: THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050 AND 0.250
FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND 1.500, A MAX
OF 0.021 DIA 1S HELD, OUTSIDE OF THESE ZONES, THE LEAD
DIA IS NOT CONTROLLED. oG, 4-2165

3 Due to the nature of silicon transistors, 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 0.87 mw/°C.

— 4

ELECTRICAL CHARACTERISTICS at T=25C
CHARACTERISTICS TEST CONDITIONS MIN. TYPE MAX UNITS

D-C CHARACTERISTICS
Icso Collector Cutoff Current® Vee = —4.5V — 0.001 0.1 uA
leso Emitter Current Vee = —4.5Y -_— 0.001 0.1 unA
SWITCHING CHARACTERISTICS
Vce (Sat)  Collector Saturation Voltage Ic = —5 ma I8 = —0.8 ma — 0.04 0.1 volt
VEC Offset Voltage I8 = —250uA Ie = 0 —— 0.55 1.0 mv
SMALL SIGNAL PARAMETERS

hte Current Amplification Factoré Ve : :3 XC le = —1 ma 4 10.5 —_— —_—
Cob Output Capacitance Ve = -3V 13 = —1ma — 7 14 uuF

¢ Typical values are for engineering guidance only.

5 The saturation current will approximately double with every 10°C of temperature. At any collector voltage then, the lcgo may be calculated for
any temperature by doubling the low voltage IcBo for every 10°C and adding the difference between the room temperature ICBO at the desired-

voltage and the room temperature Icgo at low voltage.

¢ The product of high frequency @ times the frequency of measurement gives the frequency fr, at which 6 sunity. Thisis a measure of the gain band

width product of the transistor.

SPRAGUE

ELECTRIC COMPANY

In the 2N1676, f1 is approximately 0.82 times the alpha cutoff frequency.

— SEMICONDUCTOR DIVISION

EXECUTIVE OFFICES: NORTH ADAMS, MASS.

CONCORD, N.H. - WORCESTER, MASS.
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CHARACTERISTIC CURVES OF TYPE 2N1676 TRANSISTORS
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CHARACTERISTIC CURVES OF TYPE 2N1676 TRANSISTORS - - cont.
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CHARACTERISTIC CURVES OF TYPE 2N1676 TRANSISTORS -- Cont.
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In the construction of the components described, the full intent of the speciﬁ:afioﬁ will be met. The Sprague Electric Company, how-
ever, reserves the right to make, from time to time, such departures from the detail specifications as may be required to permit improve-
ments in the design of its products, Components made under military approvals will be in accordance with the approval requirements

ISSUE OF DECEMBER, 1960
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No. 31,118

TYPE 2N1677 SILICON SURFACE-ALLOY TRANSISTORS

HERMETICALLY-SEALED Type 2N1677 P-N-P eration over a wide temperature

Silicon Surface-Alloy Transistors are especially range. In addition, the high f;,
designed for low-level chopper applications. The typically 32 mc, permits operation
critical parameter, offset voltage, is typically 1.5 hobbi e £40 k .
mv at a forward base current of 1 ma. - at chopping rates 10 excess 0 c. :
These transistors feature low saturation current Sprague SAT® Transistors are ; |
and excellent temperature stability, which make it fully licensed under Philco patents. o

possible to design choppers for satisfactory op- b . . ACTUAL SIZE
“SAT" is a registered trademark of the Philco Corp.

ABSOLUTE MAXIMUM RATINGS' MECHANICAL SPECIFICATIONS

Storage Temperature. ... ....... —65Cto+ 140 C VAK DIA OF ACTUAL DEVICE
Collector Voltage?, Vg or Vego -+ - -+ oo - ... —4.5 volts 00310.003 0.009 7
Collector Current, Ic.................... —50 ma MEASIRED CROM
Total Device Dissipationd at 25 C........... 100 mw ’\ T == —
Lead Temperature at '46” + Yo" fromcase. ... ........ N 0290 — 0.2%0
(<) , o 0.370 0.335
e 230°C for 10 sec. ga e

JEDECTO-5 P
CASE

I

/ 1.500 MIN

! The maximum ratings are limiting absolute values above which the
001723982 514 (NoTE 1)

serviceability moy be impaired from the viewpoint of life or satis-

f TERMINALS
factory performance. The diode kgreakdown and punchthro?gh LEAD | - EMITTER 0.100 MIN. VARIATION IN ACTUAL DIA
voitages may be far above the maximum collector voltage rating. LEAD 2- BASE OVER THIS ZONE NOT TO EXCEEDO0.0I0

LEAD 3~ COLLECTOR

To avoid permonen.l c'!amuge to the trafmstor, c{o not attempt to meas- NOTE 12 THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050 AND 0.250

ure these characteristics above the maximum ratings. FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND 1.500, AMAX
N A N . 021 DIA | X 1

2 In this class of transistor, the maximum collector voltage is limited by RSS2 D8 15 HELD, OUTSIDE OF THESE ZONES, THE LEAD

the punchthrough phenomenon. prearzies

3 Due to the nature of silicon transistors, 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 0.87 mw/°C.

ELECTRICAL CHARACTERISTICS  at T=25C

CHARACTERISTICS TEST CONDITIONS MIN TYPE MAX UNITS
D-C CHARACTERISICS
Icso Collector Current’ VB = —45V —_— .001 0.1 uA
leso Emitter Current VB = —45V — - .001 0.1 uA
SWITCHING CHARACTERISTICS
VcE (Sat) Collector Saturation Voltage Ic = —5 ma I8 = —0.8 ma —_ 055 0.1 volt
VBE Base Voltage Ic = —5ma I8 = —0.8 ma —_— .88 1.35 volts
VEC Offset Voltage I = —1 ma |13 = —0 —_— 1.5 3 mv
SMALL SIGNAL PARAMETERS
hfe Current Amplification Factor \Zd = —3Vv 13 = —1 ma 25 50 —_— —_—
hte Current Amplification Factor® :’C Z :3 \r{\c Ie = =1 ma 4 8 —_— D —
fmax Maximum Frequency of Oscillation \{s = —3V I = —1 ma 18 23 —_— mc
’ Extrinsic Base Resistance _ _ o

rCe Collector Capacitance Product Ve = -3V le = —1ma 2300 10000 psec
Cob Output Capacitance V¢ = -3V I = —1 ma — 7 14 uuF
hib Input Resistance Ve = —3V lg = —1 ma — 40 70 ohms
hob Output Conductance \{d = -3V Ie = —1 ma — 1.5 5 pumhos

4 Typical values are for engineering guidance only.

5 The saturation current will approximately double with every 10°C of temperature. At any collector voltage then, the IcB0 may be calcvlated for
any temperature by doubling the low voltage IcBo for every 10°C and adding the difference between the room temperature IcBo at the desired
voltage and the room temperature IcBO at low voltage.

¢ The product of high frequency 6 times the frequency of measurement gives the frequency fr, at which 6 is unity. This is a measure of the gain band-
width product of the transistor. In the 2N1677, fr is approximately 0.82 times the alpha cutoff frequency.

SPRAGUE ELECTRIC COMPANY = SEMICONDUCTOR DIVISION —

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

NilL31INng anguuds
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CHARACTERISTIC CURVES OF TYPE 2N1677 TRANSISTORS
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CHARACTERISTIC CURVES OF TYPE 2N1677 TRANSISTORS -- cont.
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CHARACTERISTIC CURVES OF TYPE 2N1677 TRANSISTORS -- cont.
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in the construction of the components described, the full intent of the specification will be met. The Sprague Electric Company, how-
ever, reserves the right to make, from time to time, such departures from the detail specifications as may be required to permit improve-
ments in the design of its products, Components made under military approvals will be in accordance with the approval requirements
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