No. 32,020

2N2845

2N2846

TYPE 2N2845 AND 2N2846
HIGH-SPEED, SEPT° TRANSISTORS

= N-P-N Silicon Planar Epitaxial Series

DESIGNED for high-speed switching applications
over a wide current range, Type 2N2845 and
2N2846 Transistors feature:

® BVco.......60 volts min.

® BV¢eo.......30 volts min.

® tyneeonnoe.....40 nsec at Ic = 150mA
.fr.............ZSO Mc

i

TYPE 2N2845 TYPE 2N2846
(TO-18 CASE) (TO-5 CASE)
1
ABSOLUTE MAXIMUM RATINGS
Collector to Base Voltage, Vo .. .. ........ 60 volts Type 2N2845 Type 2N2846
Collecfor Wﬁl‘ff’e?vo“cge; Veeo 30 volts™ Té’ﬁgl;DeivicAe‘bissipc?ior; at 25C Amb.. ‘36‘6an 800 mW )
Emitter to Base Voltoge, VEBO ............... 5 volts Derating Factor above 25C Amb. . ... .2.1 mW. °C 4.6 mW/°C
Collector Current, Ic. .limited by power dissipation only Total Device Dissipation at 25C Case
Operating Collector Junction Temp.. —65C to +200C Temp. ... 1.2 Watts 3 Watts
Storage Temperature ............ —65C to +300C Derating Factor above 25C Case Temp. 6.9 mW/°C 17.2 mW/°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 permanent damage 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-C CHARACTERISTICS
BVcBo Collector Breakdown Voltage Ic = 0.lmA E =0 60 —_— Volts
BVYceo Collector Breakdown Voltage? Ilc = 30mA IB =0 30 — Voits
BVeso Emitter Breakdown Voltage I = 0.1mA Ic =0 5 - Yolts
Ices Collector Cutoff Current Vce = 30V Ve = 0 _ 0.2 pA
icso Collector Cutoff Current Veg = 30V Ic =0 Ta = 150C —_ 200 uA
hre Current Amplification Factor? Ve = 10V Ic = 150mA 30 120 —
hre Current Amplification Factor? Vce = 10V Ic = 500mA 20 —_— _—
hre Current Amplification Factor? Vcg = 1.0V Ic = 500mA 10 —_ —
VBE Base Emitter Voltage Ic = 150mA B = 15mA —_— 1.2 Volts
VBE Base Emitter Voltage? Ilc = 500mA I8 = 50mA —_ 1.6 Volts
VcE(SAT) Collector Saturation Voltage Ic = 150mA IB = 15mA —_ 0.4 Volts
VcEelSAT) Collector Saturation Voltage? Ic = 500mA IB = 50mA — 1.0 Volts
HIGH FREQUENCY CHARACTERISTICS

fr Gain Bandwidth Product Ve = 10V Ilc = 50mA f = 100Mc 250 — Mc
Cob Output Capacitance Veg = 10V [ =0 — 8 pF
ton Turn-On Time3 Ilc = 150mA IBr = 15mA — 40 nsec
totf Turn-Off Time* Ic = 150mA 181 = 15mA lg: = —15mA — 40 nsec
2Pulse Test 3See Figure 1 : 4See Figure 2
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SPRAGUE ENGINEERING DATA SHEET No.

32,020
. MECHANICAL SPECIFICATIONS
— 5:928 DETERMINED BY SUBTRACTING DIA A FROM B
0.041+0.005
45°-TAB FOR VISUAL ORIENTATION ONLY —9045 MEASURED FROM
/}\ ol 8‘?27‘8“ MAX DIA OF AGTUAL DEVICE %:';
5 ' Som e 33

0.195
0.178

B

JEDEC TO-187 " A —
poa : / 1.500—»| o&axo
0.100
(NOTE2) 0.016 TO 0.0/9 DIA
{LEAD 1 — EMITTER (SEE NOTE 1)
TERMINALS { LEAD 2 - BASE
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
0.500, A MAX OF 0:02} DIA IS HELD. OUTSIDE OF THESE
ZONES,, THE LEAD DIA 1S NOT CONTROLLED.
MAX DIA LEADS AT GAGING PLANE 0.054 *3-90 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 (S NOT
USED, MEASUREMENT MADE AT BASE SEAT.

DWG. NO. A-34504

NOTE 2:

0.031+£0.003
A

MEASURED FROM
BASE SEAT \

-

QW
oo

F.

/ +0.002

0.017 T 3: 001 DIA(NOTE 1)

0.100 MIN VARIATION IN ACTUAL DIA
LEAD2- BASE
LEAD 3 - COLLECTOR OVERTHIS ZONE NOT TO EXCEED 0.010

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.

OWGC.NO A-3449

TERMINALS
LEAD 1 - EMITTER

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 manufacture, unless otherwise specified.

+ilov
620
NOTE |
200NSEC
v | I 1KQ
O \ 4 MV
500
OWG.NO. A-36754
FIGURE 1

TURN-ON TEST CIRCUIT

Vout

+10v

620

0.05uF

NOTE2 Kka
o
238_:_:5510 500 1kQ
= +16V b
DWG . NO. A-3674A
FIGURE 2

TURN-OFF TEST CIRCUIT

Note 1: Input rise time sufficiently fast that doubling or halving its
value does not affect the measurement.

Note 2: Scope rise time and impedance are such that doubling or halv-
ing the value does not affect the measurement.

Copyright © 1964, by the Sprague Electric Company, North Adams, Mass.
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No. 32,022

2N2847
2N2848

TYPE 2N2847 AND 2N2848
HIGH-SPEED, SEPT° TRANSISTORS

= N-P-N Silicon Planar Epitaxial Series

DESIGNED for high-speed switching applications
over a wide current range, Type 2N2847 and
2N2848 Transistors feature:

® BV ....... 60 volts min.

® begg...o.......30 min. at Ic = 500mA
® toneveeennnn...26 nsecat Ic = 150mA il
®tg...........40 nsecat I = 150mA TYPE 2N2847 TYPE 2N2848

(TO-18 CASE) (TO-5 CASE)

ABSOLUTE MAXIMUM RATINGS'

AAAAAAAAAAAA It

Collector to Bu.se Voltage, Vco 60 volts Type 2N2847 Type IN2848

Collector to Emitter Voltage, Vceo . ... ... .. .. 20 volts Total Device Dissioati 5

-Emitter to Base Voltage, Veso. . ... .. .. ... .5 volts -~ . otal Device Dissipation at 25C Mb’*';’éoﬂwj — 800mW .
. .. . Derating Factor above 25C To. .. ... .. 2.1mW /°C 4.6mW/°C

Collector Current, Ic. .limited by power dissipation only Total D b 25 C

4 ! " ice Dissipation af
Operating Collector Junction Temp.. . —65C to +200C ° cTe;‘;fe. A '”'pa '°" ° ...... °se 1.2 Watts 3 Watts
Storage Temperature. ....... ... .. —65C to +-300C Derating Factor above 25C Case Temp. 6.9mW /°C  17.2mW, °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 permanent damage to the transistor, do not attempt
to measure these characteristics above the maximum ratings.

ELECTRICAL CHARACTERISTICS at T = 25 C
CHARACTERISTICS TEST CONDITIONS MIN. MAX. UNITS
D-C CHARACTERISTICS
BVcso Collector Breakdown Voltage Ic = 0.1mA e = 0 60 — Volts
BVceo Collector Breakdown Voltage? Ic = 30mA B = 0 20 — Volts
BVeso Emitter Breakdown Voltage Il = 0.1mA Ilc = 0 5 —_ Volts
Ices Collector Cutoff Current Vce = 30V Veg = 0 — 0.2 nA
Icso Collector Cutoff Current Ve = 30V Ic = 0 Ta = 150C - 200 uA
hre Current Amplification Factor? Vce = 10V Ilc = 150mA 40 140 —_
hre Current Amplification Factor? Vce = 10V Ic = 500mA 30 —_— —
hre Current Amplification Factor? Ve = 1.0V Ilc = 500mA 10 _ —
VBE Base Emitter Voltage Ic = 150mA I8 = 15mA —_ 1.2 Volts
VBE Base Emitter Voltage? Ic = 500mA B = 50mA - 1.6 Volts
VCE(SAT) Collector Saturation Voltage Ic = 150mA I = 15mA — 0.4 Volts
Vce(SAT) Collector Saturation Voltage? lc = 500mA' 1B = 50mA —_— 0.75 Volts
HIGH FREQUENCY CHARACTERISTICS

i Gain Bandwidth Product Vce = 10V Ic = 50mA f = 100Mc 250 — Mc
Cob Output Capacitance Ve = 10V IE = (o} —_— 8 pF
ton Turn-On Time? Ic = 150mA Ig; = 15mA —_ 25 nsec
toff Turn-Off Time* Ic = 150mA g = 15mA Igs = —15mA — 40 nsec

2Pylse Test
3See Figure 1
“See Figure 2
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SPRAGUE ENGINEERING DATA SHEET No. 32,022

MECHANICAL SPECIFICATIONS

3845 DETERMINED BY SUBTRACTING DIA A FROM B

0.041£0.005
45°-TAB FOR VISUAL ORIENTATION ONLY

0045 MEASURED FROM
MAX DIA OF AGTUAL DEVICE

2 A" N

|

0.230 —_ 0.195
0.209 0.178

JEDE%go 18 —1.500-——#1 te— 0.030

MIN MAX

0.100
(NOTE2) 0.016 TO 0.019 DIA
D1 — EMITTER (SEE NOTE 1)

LEA!
TERMINALS { LEAD 2 — BASE
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
0.500, A MAX OF 0.021 DIA IS HELD. OUTSIDE OF THESE

i
0.031£0.003 0.125
pecs 0.000 THK Sy
MEASURED FROM | 6.260
)\ BASE SEAT [*0.540™]
30° I J— —
[ )\ \ 0.370 0.335
/('\\ 7 0335 ==\ 0.305
95y o /= 1

JeQECTO 3] 300
0.200 +0. o:)ﬁz'N
TERMINALS 0.017 2 5'00; DIACNOTE 1)

LEAD { — EMITTER

ZONES, THE LEAD DIA IS NOT CONTROLLED.

NOTE 2: MAX DIA LEADS AT GAGING PLANE O, 054 +2-90! BELOW
BASE SEAT TOBE 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.

DWG.NO. A-34504

LEAD 2~ BASE

LEAD 3~ COLLECTOR

0.100 MIN VARIATION IN ACTUAL. DIA.
OVER THIS ZONE NOT TO EXCEED 0.010

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 |S HELD. QUTSIDE OF THESE
ZONES. THE LEAD DIA IS NOT CONTROLLED.
OWG.NO. A-3449

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 manufacture, unless otherwise specified.

+6V
+6V -
39n

NOTE 1

200NSEC
+16V e VouT 0.05uF

l | 1K0 NOTE2
[0} O . 4 Wv

-30V I-—,
200NSEC
500 NOTE 500
= - +16V

OWG NO 4-36774

OWG.NO. A-36764

FIGURE 1
TURN-ON TEST CIRCUIT

FIGURE 2
TURN-OFF TEST CIRCUIT

Note 1: Input rise time sufficiently fast that doubling or halving its
value does not affect the measurement.

Note 2: Scope rise time and impedance are such that doubling or halv-
ing the value does not affect the measurement.

Copyright © 1964, by the Sprague Electric Company, North Adams, Mass.
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No. 31,169

2N2968
2N2969

TYPE 2N2968 AND 2N2969 SYMMETRICAL P-N-P
SILICON PRECISION ALLOY TRANSISTORS

DESIGNED for use in bi-directional switching,
chopping, multiplex, and analog circuits, as
well as many other applications where high inverse
and forward gain is required, Type 2N2968 and
2N2969 symmetrical SPAT® transistors feature:

] :
BVCBO and BVEBO ........... 30 volts min. o . v l: . |
hegand b oovvviniiin. 15 min. TYPE 2N2948 TYPE 2N2969
frrand frpe e . 10 Mc min. (TO-5 CASE) {TO-18 CASE)

ABSOLUTE MAXIMUM RATINGS'

Collector Voltage, Vep. . ................... 30 volts Storage Temperature......... .. —65C to +140C
Collector Voltage, Veeo . . .. .o oo oo 10 volts Device Dissipation at 25 C ambient. ... ... .. 150 mW
Emitter Voltage, V. . .. ... ......... ... .... 30 volts Derating Factor above 25 C ambient... 1.3 mW, °C
Emitter Voltage, Veco. . ... ..o oo 10 volts Lead Temperature at Y6” + V4" from case. . . .. 230 C
Collector Currenf, Ic.. ... ... .. .. . ... . AT 50 mA

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

ELECTRICAL CHARACTERISTICS” at T = 25C

CHARACTERISTICS TEST CONDITIONS MIN.  MAX. UNITS
D-C CHARACTERISTICS
BVcso Collector Breakdown Voltage Ic = —10uA 30 —_ Volts
BVceo Collector Breakdown Voltage Ic = —10uA 10 — Volts
BVeso Emitter Breakdown Voltage 13 = —10uA 30 J— Volts
BVEcO Emitter Breakdown Voltage IE = —10uA 10 —_— Volts
Iceo Collector Cutoff Current Veg = —15V — 10 nA
leso Emitter Cutoff Current VEB = —15V —_ 10 nA
hrE Current Amplification Factor A\ = —0.5V B = —100uA 15 — —_—
hrc Current Amplification Factor VEc = —0.5V IB = —100uA 15 —_ —
V¢ (SAT) Collector Saturation Voltage Ic = —10mA B = —2mA — 40 mv
Vec (SAT) Emitter Saturation Voltage Ig = —10mA B = —2mA —_— 60 mV
Voffl Offset Voltage Is = —200uA —_ 3 mV
Votf2 Offset Voltage B = —200uA —_ 3 mV
SMALL SIGNAL PARAMETERS

Cob Output Capacitance Ve = —6V E = 0 f =  4Mc — 6 pF
Cib Input Capacitance Ves = —6V Ic = 0 f = AMc — 6 pF
m Gain Bandwidth Product VcCE = —4V Il = 1mA f = 4Mc 10 —_— Mc
fr2 Gain Bandwidth Product VEeC = —6V Ic = TmA f = 4Mc 10 —_ Mc
rsi Dynamic Saturation Resistance Is = —200uA —_ 30 ohms
rs2 Dynamic Saturation Resistance Is = —200uA —_ 30 ohms

2To avoid exceeding the maximum voltage ratings, the breakdown voltages must be measured by setting the voltage at the minimum specified (max-
imum rating). If the resultant current voltage is less than the value given as a condition of test, the breakdown voltage is within specification.

SPRAGUE ELECTRIC COMPANY —— SEMICONDUCTOR DIVISION —

EXECUTIVE OFFICES: NORTH ADAMS, MASS. —— CONCORD, N.H. - WORCESTER, MASS.:
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SPRAGUE ENGINEERING BULLETIN No.31,169

COLLECTOR CURRENT IN MILLIAMPERES

MECHANICAL SPECIFICATIONS

0045 MEASURED FROM
MAX DIA OF ACTUAL DEVICE u,:,,
0.031£0.003 0.125 im
\{ 45° 0.009 THK 5:%
MEASURED FROM
)\ BASE SEAT rg;éz%ﬂ
2o 90° _f_— S —
4 M2\ \ 0.370 p— 0.335
\ b } / 0.335 ==\ 0.305
) e o
JEDEC TO-5 90
CASE—7 L [ 1.500—]
0.200 MIN
+0.002
TERMINALS 0.017 5 /00) DIA(NOTE 1)
tg:g '2 - EBN):QETER 0.100 MIN VARIATION IN ACTUAL DIA
LEAD2-BASE OVERTHIS ZONE NOT TO EXCEED 0.010
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.

DWG NO. A-3449

TYPE 2N2948
(TO-5 CASE)

0.028

0045 DETERMINED BY SUBTRACTING DIA A FROM B
0.041+0.005
45°-TAB FOR VISUAL ORIENTATION ONLY
0.210

)\ B -~ o.no“
0.230 0.195
/( 0.209 0178

—1.500—{ |+~ 0.030

MIN MAX

JEDEC TO-18%N_: A
CASE
0.100

(NOTE2)

TERMINALS { LEAD2 - BASE

NOTE |

NOTE 2:

0.016 TO 0.019 DIA

LEAD | — EMITTER (SEE NOTE t)

LEAD 3 — COLLECTOR

: THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050 AND

0.250 FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND
0.500, A MAX OF 0.021 DIA IS HELD. OUTSIDE OF THESE
ZONES, THE LEAD DIA IS NOT CONTROLLED.
MAX DIA LEADS AT GAGING PLANE 0.054 +3:9% BELOW
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 1S NOT
USED, MEASUREMENT MADE AT BASE SEAT.

OWG NO A-34504

TYPE 2N2969
(TO-18 CASE)

TYPICAL CHARACTERISTIC CURVES’

-5
s y
©
N
-4 /0 /
y \t\P
S\
-3 Z” | ]
/XT/J/,
s
-2 /,0'06
/\e’ |
=1 IB=L0,04MA_
o}
+1 b Z_004MA
18522
+2
+3
+4
+5
+8 +6 +4 42 o -2 -4 -6 -8

Vce IN VOLTS DWG.NO. 4-3497

TYPICAL LOW CURRENT
COLLECTOR CHARACTERISTICS

Copyright © 1963 by the Sprague Electric Co., North Adams, Mass.

COLLECTOR CURRENT IN MILLIAMPERES

-50
- 40
-30
~-20
-10
0
+10 S MA ,/
L]
+20 | \o‘”
3 P
+3o/\ /\.‘Nl
19 O\J\P ‘
+40 ,,/?“ [
D>
+50 Ll 32
+8 +6 +4 +2 0 -2 -4 -6 -8

VCE IN VOLTS OWG.NO. A-3498

TYPICAL HIGH CURRENT
COLLECTOR CHARACTERISTICS



SPRAGUE ENGINEERING BULLETIN No.31,169

COLLECTOR CURRENT IN MILLIAMPERES

BASE VOLTAGE Vgg OR Vgc IN MILLIVOLTS

-5
o Ig=-0.30MA ]
s Ig=-0.25 MA—] L zoma
A2,
-3 /"0'\5‘\“\
-2 ’,0,\OMA
_ | |
‘B=—0'05 MA
7
L l1g=-"025ma
’IB=—1 0.30MA
L
0 -0.2 -0.4

1200

1100

1000

900

800

700

600

VcE IN VOLTS

DWE NO. A- 3499

TYPICAL LOW CURRENT SATURATED
REGION COLLECTOR CHARACTERISTICS

/4

p
pd

0.4

0.8

.2 1.6

BASE CURRENT IN MILLIAMPERES

DWG.NO. A-350/

TYPICAL BASE INPUT CHARACTERISTICS

COLLECTOR CURRENT IN MILLIAMPERES

EMITTER CURRENT IN MICROAMPERES

-50 r ’
Ig=-6.0mMA— 1g=-40MA
Ig=-50MA i
—40 [-—3.0MA™]
1™ =
-30 1
1 =-2.0MA
—-20 |
=—1.0MA
-10 Is
0
+10 |-Ig= 1.0 MA~
+20 ,,2.0‘“\
1a”
+30 _,3.0MA
P A
+40 _ 40N /
1o /'——IB=—5.0MA
+50 / _IB—I—&ONIIA
+0.4 +0.2 0 -0.2 -0.4
Vce IN VOLTS OWG.NO 4~ 3500
TYPICAL HIGH CURRENT SATURATED
REGION COLLECTOR CHARACTERISTICS
—600 — - —_— -
-400 /
[ A
P
0
N apd
+200 Z 1
ST
o g .
L7 Q;/ 5 s
+400 b S S
/19
1/
+600

+10 48 +6 +4 +2 0 -2 -4 -6

EMITTER VOLTAGE VEC IN MILLIVOLTS
OwG.NO.A-3502

-8 -l10

TYPICAL SUPER SATURATED REGION
EMITTER CHARACTERISTICS
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OFFSET VOLTAGE IN MILLIVOLTS

] 60

n
2
5 h 50 5
z
4 40 b‘
Vort - 30 z TYPICAL OFFSET VOLTAGE AND
3 i SERIES RESISTANCE AS A FUNCTION
" 0 OF BASE CURRENT
2 20«
\ @
] 10 @
—~ f‘s 51)
[o] [o]

0O 02 04 06 08 1O L2 1.4 1.6 1.8 2.0
BASE CURRENT IN MILLIAMPERES
DWG.NO. A-3503

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
opprovals 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 its use.

ISSUE OF NOVEMBER, 1963 £.8.67 LITHO IN U.S. AMER,



No. 31,171

2N2970
2N2971

TYPE 2N2970 AND 2N2971 SYMMETRICAL P-N-P
SILICON PRECISION ALLOY TRANSISTORS

ESIGNED for use in bi-directional switching,

chopping, multiplex, and analog circuits, as
well as many other applications where high inverse
and forward gain is required, Type 2N2970 and
2N2971 symmetrical SPAT® transistors feature:

BVeo and BVgg...........30 volts min.

hFE and h;c......................IOan. TYPE 2N2970 TYPE 2N2971
fnandfrp.....oo.ooii.. ... 8 Mc min. {TO-5 CASE) (TO-18 CASE)

b
i
i‘
|

|
§
i
|
{
i
i

H

ABSOLUTE MAXIMUM RATINGS'

Collector Voltage, Veg. . ... ................ 30 volts Storage Temperature........... —65C to +140C
Collector Voltage, Veeo. .. .. .o oo 20 volts Device Dissipation at 25 C ambient. ... .. ... 150 mW
Emitter Voltage, Ve. ... ....... ... ........ 30 volts Derating Factor above 25 C ambient... 1.3 mW,°C
Emitter Voltage, Veco. . ... ... ... ... .. 20 volts Lead Temperature at 4" + V%" from case . . . .. 230 C
Collector Current, Ic. ... .................... 50 mA

"The maximum ratings are fimiting absolte values above which the  ~ imum \vo“age‘wraﬁ;g:s.\ To avoid permanent d‘umage/ to the transistor, -
serviceability may be impaired from the viewpoint of iife or satisfactory do not attempt to measure these characteristics above the maximum
performance. The breakdown voltages may be far above the max- ratings.

ELECTRICAL CHARACTERISTICS” at T = 25C

CHARACTERISTICS TEST CONDITIONS MIN.  MAX. UNITS
D-C CHARACTERISTICS
BVceo Collector Breakdown Voltage Ic = —10uA 30 _ Volts
BVceo Collector Breakdown Voltage Ic = —10uA 20 —_— Volts
BVEso Emitter Breakdown Voltage 13 = —10uA 30 — Volts
BVECcO Emitter Breakdown Voltage Ie = —10uA 20 —_ Volts
Iceo Collector Cutoff Current Vg = —15V —_ 10 nA
3:Ye} Emitter Cutoff Current Ves = —15V —_ 10 nA
hre Current Amplification Factor VCE = —0.5V B = —100uA 10 —_ —_
hrc Current Amplification Factor VEc = —0.5V B = —100uA 10 — _
VcE (SAT) Collector Saturation Voltage Ic = —10mA B = —2mA —_ 80 mVY
VEc (SAT) Emitter Saturation Voltage I = —10mA IB = —2mA — 80 mV
Voffl Offset Voltage Is = —200uA —_ 4 mV
Votf2 Offset Voltage Is = —200uA —_ 4 mV
SMALL SIGNAL PARAMETERS

Cob Output Capacitance Ve = —6V E = 0 f = 4Mc — 6 pF
Cib Input Capacitance Vee = —6V Ic = 0 f = 4Mc — 6 pF
fn Gain Bandwidth Product Ve = =6V e = 1mA f = 4Mc 8 —_ Mc
fr2 Gain Bandwidth Product VeEc = —6V Ic = TmA f = 4Mc 8 — Mc
rs1 Dynamic Saturation Resistance I8 = —200uA —_— 40 ohms
rs2 Dynamic Saturation Resistance Is = —200uA —_ 40 ohms

To avoid exceeding the maximum voltage ratings, the breakdown voltages must be measured by setting the voltage at the minimum specified (max-
imum rating). If the resultant current voltage is less than the value given as a condition of test, the breakdown voltage is within specification.

“SPAT" is a registered trademark of the Philco Corp

SPRAGUE ELECTRIC COMPANY—=TRANSISTOR DIVISION

EXECUTIVE OFFICES: NORTH ADAMS, MASS. ———— — CONCORD, N. H.
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SPRAGUE ENGINEERING BULLETIN No. 31,171

MECHANICAL SPECIFICATIONS

9028 DETERMINED BY SUBTRACTING DIA A FROM B

0.041+0.005
0:035 MEASURED FROM 45°-TAB FOR VISUAL ORIENTATION ONLY
MAX DIA OF ACTUAL DEVICE w:: )\ ) —»{ 0210 l‘
.031£0.003 125 B .
045e 8_009 THK gl% I _L
MEASURED FROM | o.260_,] 0.230 V] 0.195
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COLLECTOR CURRENT IN MILLIAMPERES
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No. 34021

thru
2N3065

TYPE 2N3060 thru 2N3065 SEPT° TRANSISTORS

= PNP Silicon Planar Epitaxial Series

DESIGNED FOR high-gain amplifier and control applications, Type 2N3060
through 2N3065 Transistors feature:

® BVeo.ooviiiin.., up to 110 volts
® BVggo.ooooviivn . up to 50 volts
° hFE..................up to 60 min.

TO-46 CASE

ABSOLUTE MAXIMUM RATINGS'

2N3060 2N3062 2N3064

Storage Temp................... ... . ... —65Cto 4+200C

Collector Current, Ic................ ... ... .. . . . . . . -.,-IOOmA 23061 2N3063  2N3065
Total Device Dissipation at 25C Amb.. ....... ... .. ... 400 mW Collector to Base Voltage, Vceo. . . . . . .. 70V 90V 110v
Derating Factor above 25C Amb............... .. .. 2.3 mW/°C Collector to Emitter Voltage, VCo. . .. . . . 60V 8ov 100v
lead Temp. (Yis" from case for 10 sec) . ............. ... . 240 C Emitter to Base Voltage, Veso...... ... 30V 40V 50v

!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 permanent damage to the transistor, do not attemnt
to measure these characteristics above the maximum ratings.

ELECTRICAL CHARACTERISTICS at T = 25 C

CHARACTERISTICS " TEST CONDITIONS MIN. MAX.  UNITS
D-C CHARACTERISTICS
Icso Collector Cutoff Current Vg =60V 2N3060,'1 —_ 5 nA
Vcg =80V 2N3062/3 —_— 5 nA
Vcs =100V 2N3064/5 _ 5 nA
15:7e) Emitter Cutoff Current Ves = —20V 2N3060/1 —_ 5 nA
2N3062/3 —_— 5 nA
2N3064/5 —_ 5 nA
BVceso Collector-Base Voltage Ic = —1uA 2N3060/1 70 —_ Volts
2N3062/3 90 —_ Volts
2N3064/5 110 —_— Volts
BVceo Collector-Emitter Voltage Ic = —1uA 2N3060/1 60 —_ Volts
2N3062/3 80 —_ Volts
2N3064/5 100 —_— Volts
8VEso Emitter-Base Voltage I = —1uA 2N3060/1 30 —_— Volts
2N3062/3 40 —_— Volts
2N3064/5 50 —_ Volts
hrg Forward Current Gain Ve = —6V, Ic = —1mA 2N3060 30 90 —_
2N3061 60 180 —_
2N3062 20 80 -_—
2N3063 50 150 —_
2N3064 15 45 —_
2N3065 30 90 —_
VBE Base Input Voltage Ve = —6VY,Ic = —1ImA _ 1 Voit
HIGH FREQUENCY CHARACTERISTICS
hfe Forward Current Gain Ve = —6V, Ic = —1mA 2N3060 30 120 —_
f = 1Kc 2N3061 60 240 —_
2N3062 20 110 _—
2N3063 50 200 —_—
2N3064 15 60 —_—
2N3065 30 120 —_
Cob Collector Capacitance Veg = —6VY, Ic = —1mA —_— 10 pF

SPRAGUE ELECTRIC COMPANY —— SEMICONDUCTOR DIVISION =

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

TERMINALS

LEAD 1-EMITTER LEAD2-BASE LEAD 3-COLLECTOR
0.046

45°T.P.
0.02I 0.040
0036 X 04%? 0.016 "l MAX
& —
0.048 STY
0028 e g.019

- 0.012
3 o’
0.050 MAX
0.050T.R.— 0.250 MIN
0.050 T.P.

0.500 MIN
SEATING PLANE

DWG. NO A-4500

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 © 1965 by the Sprague Electric Co., North Adams, Mass.
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No. 32,208

2N3217
2N3218
2N3219

TYPE 2N3217, 2N3218, AND 2N3219 SEPT° TRANSISTORS

P-N-P Silicon Planar Epitaxial Series

DESIGNED FOR general purpose switching, chopper, and amplifier applications,

Type 2N3217, 2N3218, and 2N3219 SEPT Transistors feature: o
2N3217 2N3218 2N3219
BVEBO 15 25 40 Volts
ICBO 1 1 1 nA
hee 40 30 20
TO-46 CA
Vore 1.25 1.5 2.5 mV CASE
1
ABSOLUTE MAXIMUM RATINGS MECHANICAL SPECIFICATIONS
2N3217 2N3218 2N3219
TERMINALS
Collector to Base Voltage, VcBo. ... . .. 15v 25v 40V LEAD1-EMITTER LEAD2-BASE  LEAD3-COLLECTOR
Emitter to Base Voltage, VEso........ 15V 25V 40V 0.046 45°T.P. ]
Collector to Emitter Voltage, Vcgo®. ... 10V 20V 35v 0036 gf- oo
Emitter to Collector Voltage, VEco ... 10V 20v 35v 0048 3/ :
Storage Temp.. . . : e T T Ten T —65Cto 200C T ooze Eac g S 832 - -
Collector Current, Ic. ... ... . ... . ... ... . .. .. ... 100mA 0.050TP— jo | 0050 MAX
Total Device Dissipation at 25C Amb.. . ............... 400 mW ’ Ao-oso'er 0.250 MIN +—
Derating Factor above 25C Amb.. ... .............. 2.3 mW/°C ’ Séﬂm%sr?&mg:
Lead Temp. (%" from case for 10sec) .................. 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 permanent damage to the transistor, do not attemnt
to measure these characteristics above the maximum ratings.

o«
)
- ==
ELECTRICAL CHARACTERISTICS at T = 25 C D
2N3217 2N3218 2N3219 <
CHARACTERISTICS CONDITIONS Min. | Max. [ Min. | Max. | Min.  [Max. UNITS =l'l1
D-C CHARACTERISTICS
Iceo Collector Cutoff Current At max. rated voltage —_ 1.0 |— 1.0 —_— 1.0 nA o m
[2:Ye} Emitter Cutoff Current At max. rated voltage —_ 1.0 |— 1.0 I 1.0 nA c %
BVceo™ Collector-Emitter Voltage lc = —1uA 10 |— (20 |— 35 — | Volts L]
BVECO Emitter-Collector Voltage E = —1pA 10 |— |20 |— |35 | — |Voits m &
hre* Forward Current Gain Vce = —0.5Y, Ic = —5mA 40 — |30 [E— 20 J— — m m
VcEe(saT)* Saturation Voltage B = —0.5mA, Ic = —5mA —_— 0.1 |— 0.1 | — 0.15 Volts -~ X
Vae* Base Input Voltage IB = —0.5mA, Ic = —5mA 0.65] 1.0 | 0.65] 1.0 0.65 1.0 | Volts - Z
Voft* Offset Voltage B = —1mA — [ ra2sl— s |2 25| mv Z@
rs* Series Resistance I = —1mA, g = 100uA ~— 1200 |— [ 350 | — 45.0 | Ohms
Voff Offset Voltage IB = —200uA — 1.0 | — 20 | — 3.0 mV u
VEC(SAT) Inverted Saturation Voltage IB = —200uA, I = —10uA — 30 | — 50 | — 70| mv N
' HIGH FREQUENCY CHARACTERISTICS b
ft Gain Bandwidth Product Vce = —6V, Ic = —1mA 1 _ ] — 1 J— Mc o
Cib Emitter Capacitance Ves = —6V, IE=0 —_ 8 —_— 8 —_— 8 pF
Cob Collector Capacitance Ve = —6V, lc =0 —_ 14 —_ 14 _ 14 pF m

*Data not registered with JEDEC.

SPRAGUE ELECTRIC COMPANY —— SEMICONDUCTOR DIVISION

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




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
L.A. 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

DISTRICT OF COLUMBIA

Sprague Electric Company
2321 Wisconsin Avenue, N. W,
Washington, D. C. 20007

Tel. (202) 338-7911

FLORIDA

Sprague Electric Company
1439 Gulf to Bay Bivd.
Clearwater, Flo. 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.
3950 Main Street
Skokie, Hll. 60077
Tel. (312) 675-4000

SPRAGUE

THE MARK OF RELIABILITY

SALES

ELECTRIC
OFFICES

INDIANA

Sprague Electric Company
2511 East 46th Street
Indianapolis, Ind. 46205
Tel. {317) 546-4911

MASSACHUSETTS

Sprague Electric Company
Marshall Street

North Adams, Mass 01248
Tel. (413) 664-4411

Sprague Electric Company
313 Washington Street
Newton, Mass. 02158

Tel. (617) 969-7640

MICHIGAN

ABM Sales Company
10116 Puritan Avenue
Detroit, Mich. 48238
Tel. {313) 862-1300

* Mareco, Inc.
Chamber of Commerce Bldg.
216 North Main Street
Adrian, Mich, 49221
Tel. (313) 365-2134

MINNESOTA

H. M. Richardson & Co., Inc.
9 East 22nd Street
Minneapolis, Minn. 55404
Tel. {612) 335-7734

MISSOURI

Sprague Electric Company
3910 Lindell Boulevard
St. Louis, Mo. 63108

Tel. (314) 535-7239

NEW JERSEY

Sprague Electric Company

Suvite 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 415t Street

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

* Boone Refrigeration Sales Co.
15 Bellemeade Ave.
Smithtown, L. I, N. Y. 11787
Tel. (516) 265-6700

COMPANY

NEW YORK (Cont.)

William Rutt, Inc.

123 Middle Neck Road
Great Neck, L. I, N. Y. 11021
Tel. (516) 482-8160

NORTH CAROLINA

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

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

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

No charge for Enterprise calls

TEXAS

Sprague Electric Company

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

Tel. (214) 235-1256

WASHINGTON

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

0o oa
CANADA

Sprague-TCC Canadag, Ltd.
860 Decarie Blvd.

Ville St. Laurent

Montreal 9, P. Q. Canada
Tel. (514) 747-7811

Sprague-TCC Canada, Ltd.
50 Bertal Road

Toronto 15, Ont., Canada
Tel. (416) 766-6123

EUROPE

Sprague World Trade Corp.
Utoquai 41

Zurich 8, Switzerland

Tel. 051 47-01-33

Sprague GmbH
Kettenhofweg 131
Frankfort/Main, Germany
Tel. 77-50-72

Sprague France SARL
34 Ave. Champs Elysees
Paris {8e), France

Tel. 359-8458

*Airconditioning and Refrigeration Components Only

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 depariures 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,

Copyright © 1965 by the Sprague Electric Co., North Adams, Mass.
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