No. 31,122A

YPE 2N859 P-N-P Silicon Precision Alloy resistance, high beta, and high col-

Transistors have been specifically designed for lector voltage at low cutoff currents.
control circuits, medium-speed switching applica- High and low temperature perform-
tion and high-gain amplifiers. The homogeneous ance are guaranteed by a satura-
base of these transistors provides a high reverse tion current test at 125C and a
bias emitter-base diode rating. beta test at —55 C. .
These SPAT® transistors feature low saturation "UACTUAL sizE
1
ABSOLUTE MAXIMUM RATINGS MECHANICAL SPECIFICATIONS
Storage Temperature. . ... ... ... —65 Cto +140 C 0.028
Collector Voltage, Veg . ................. —40 volts 0.048 DETERM::‘E':,::,:;[;:TRAC"NG DIAA FROM B
Co!lector Voltage, Veeo .. ... ... ... ... ... —40 volts 45°-TAB FOR VISUAL ORIENTATION ONLY
Emitter Voltage, Ves.................... —25 volts )\ g y
Collector Current, Ic. . ...... ... .......... —50 ma ———————np—
Total Device Dissipation? at 25 C. .. ... ... .. 150 mw
lead Temperature at Yi¢” + V5" from case.... ... ... JEDEC TO-I
.............. 230 C for 10 sec o0
'The maximum ratings are limiting absolute values above which the (NoTE2) - 0.016 TO 0.0i9 DIA
serviceability may be impaired from the viewpoint of life or satisfactory TERMNALS{IL.E:gIZ-S,\‘gTER (SEENOTE )
performance. The breakdown voltages may be far above the max- LEAD 3 - COLLECTOR
imum voltage ratings. To avoid permanent damage to the transistor, NOTE ¢ ’g'gg&;%&%ﬁ&"?gﬂs m&%ﬁ%ﬁ%@g‘gﬂw
do not attempt to measure these characteristics above the maximum 0.500, A MAX OF 0.021 DIA IS HELD. OUTSIDE OF THESE B
rotings. Z0NES, THE LEAD DIA IS NOT CONTROLLED.
H +0.
’the to .Ihe. nature of SPAT .trcmsistofs, the dissipation in the base NoTe 2 :2;;%;233@1,%:?337??3: [@nﬁw
emitter circuit may be appreciable under high base drive conditions RELATIVE TO MAX WIDTH TAB AND TO 0.230 MAX DIA
and must be included in the total device dissipation. For temperatures e T SncE 1S NOT
above 25 C, derate by 1.3 mw/°C. . 3 ’ ‘owe. w0_a-sa504
ELECTRICAL CHARACTERISTICS at T = 25C
CHARACTERISTICS TEST CONDITIONS MIN. TYPICAL MAX. UNITS
D-C CHARACTERISTICS
Iceo Collector Cutoff Current Veg = — 10V 0.1 uA
Iceo Collector Cutoff Current Veg = —10V, T = 125C 15 sA m
BVcso Collector Breakdown Voltage* Ic = —1pA ) 40 volts
BVceo Collector Breakdown Voltage* Ic = —25pA 40 volts -
leso Emitter Current Veg = —25V 1 pA =
hre D-C Current Amplification Factor Ve = —0.5Vic = —5mA 25 35 100 D
hee D-C Current Amplification Factor Vg = —0.5Vilc = —5mA, T= -55C 16 23
Ve (saT1) Collector Saturation Voltage Ic = —5mAlg = —05mA .06 0.15 volt m
VBE Base Voltage Ic = —5mAlg = —0.5mA 0.75 0.81 1.0 volt =
SMALL SIGNAL PARAMETERS m
hie Input Resistance Ve = —6V, [E = 1 mA 2.5 K
hoe Output Conductance Vce = —6V, Ig = 1 mA 50 umhos
hte Current Amplification Factor Vce = —6V, g = 1 mA 30 65 120 ® E
hre Voltage Feedback Ratio Ve = —6V, lg = 1 mA 3.5x107°4 c @
HIGH FREQUENCY CHARACTERISTICS -2z
Cob Output Capacitance Veg = —6V, I = 0,f =4 mc 5 [} pF m m
Cip Input Capacitance Vee = —6V, Ic = 0,f =4 mc 4 7 pF - X
fr Gain Bandwidth Product Vece = —6V, g = 1 mA 6 14 me 4
Relhie) Real Part of Input Inpedance Vee = —6V, Ig = 1 mA, f =100 mc 350 700 ohms Z 0
SWITCHING CHARACTERISTICS , W
t Rise Time Circuit of Figure 1 125 250 nsec -l
ts Storage Time Circuit of Figure 2 75 100 nsec =l
ts Fall Time Circvit of Figure 2 125 150 nsec N
3Typical values are for engineering guidance only. N
4To 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=

EXECUTIVE OFFICES: NORTH ADAMS, MASS.
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TEST CIRCUITS

TEKTRONIX TEKTRONIX

= TYPE 541 CRO TYPE 541 CRU

Hg RELAY aK OR EQUIVALENT Hg RELAY 4K OR EQUIVALENT
Fjj 266 [ | l ] 266
% 4K
~lov —4v OWG.NO. 4293/ +20v =lov -4V 0I¥G. NO. 4-2932
FIGURE 1 FIGURE 2
RISE TIME TEST CIRCUIT STORAGE AND FALL TIME TEST CIRCUIT

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

TYPICAL COLLECTOR CHARACTERISTICS IN GROUNDED EMITTER
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ACTERISTICS IN GROUNDED EMITTER CONFIGURATION AT 25 C
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CHARACTERISTIC CURVES
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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 fhe design of its products. Components made under military approvals will be in accordance with the approval requirements.
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YPE 2N860 P-N-P Silicon Precision Alloy
Transistors, which feature low saturation re-
sistance and high collector voltage at low cutoff
currents, are intended for control circuits and med-
ium speed switching applications.
The homogeneous base of these SPAT® transis-

ABSOLUTE MAXIMUM RATINGS'
Storage Temperature........... —65C to +140C

Collector Voltage, Veg . ... ............... —25 volts
Collector Voltage, Vceo. . ... oo oot —25 volts
Emitter Voltage, Ves.................... —20 volts
Collector Current, lc..................... —50 ma
Total Device Dissipation? at 25 C........... 150 mw

Lead Temperature at Y4s” +1%” 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 satisfactory
performance. The breakdown voltages may be far above the max-
imum voltage ratings. To avoid permanent d to the transistor,
do not attempt to measure these characteristics above the maximum
ratings.

Dye to the nature of SPAT 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 1.3 mw/°C.

No. 31,124 A

tors provides a high reverse bias
emitter-base diode rating. High
and low temperature performance
are guaranteed by a saturation cur-
rent test at 125 C and a beta test
at -55C, LA
ACTUAL SIZE

MECHANICAL SPECIFICATIONS

0.028
0,048 DETERMINED BY SUBTRACTING DIA A FROM B

0.04140.005
@45’-1’4& FOR VISUAL ORIENTATION ONLY
) 0.210
)\ oi70

APPLIES TO ZONE BETWEEN 0.050 AND

0.2% SEAT~IN 20NE BETWEEN 0,250 Al

.. + A MAX OF 0.021 DIA IS HELD. OUTSIDE OF THESE
ZONES,, THE LEAD DIA IS NOT CONTROLLED.

: MAX DIA LEADS AT GAGING PLANE o.os41°,-°°'maam
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. 4-38504

ELECTRICAL CHARACTERISTICS® at T = 25C

CHARACTERISTICS TEST CONDITIONS MIN., TYPICAL MAX. UNITS
D-C CHARACTERISTICS
Iceo Collector Cutoff Current Ve = — 10V 0.1 nA
icBo Collector Cutoff Current Veg = —10V, T = 125C 15 uA
BVceo Collector Breakdown Voltage#* Ic = —1pA 25 volts
BVceo Collector Breakdown Voltage# Ic = —25pA 25 volts
leso Emitter Current Ves = —20V 1 uA
hFe D-C Current Amplification Factor Vce = —0.5V,Ic = —5SmA 10 20 40
hFe D-C Current Amplification Factor Vce = —0.5V,Ic = —5mA, T= —55C 6 12
VCE(SAT) Collector Saturation Voltage Ic = —5mA,ls = —08 mA .07 0.15 volt
VBE Base Voltage Ic = —5mA, I8 = —0.8mA 0.75 0.86 1.0 volt
SMALL SIGNAL PARAMETERS
hie Input Resistance VCE = —6V, [E = 1 mA 1.4 KQ
hoe Output Conductance VCE = —6V, I = 1 mA 35 umhos
hfe Current Amplification Factor Vce = —6V, I = 1 mA 15 33 45
hre Voltage Feedback Ratio VCE = —6V, I = 1 mA 3.5x107°4
HIGH FREQUENCY CHARACTERISTICS
Cob Output Capacitance Ve = —6V, | = 0,f = 4me 5 9 pF
Cib Input Capacitance Ves = —6V,Ic = 0,f =4mc 4 7 pF
fr Gain Bandwidth Product VCE = —6VY, IE = 1 mA 8.5 14 me
Relhie) Real Part of Input Impedance VCceE = —6V, I = 1 mA, f =100 mec 350 700 ohms
SWITCHING CHARACTERISTICS

te Rise Time Circuit of Figure 1 115 200 nsec
ts Storage Time Circuit of Figure 2 75 100 nsec
t Fall Time Circuit of Figure 2 115 150 nsec

3Typical values are for engineering guidance only.

4To 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 — SEMICONDUCTOR DIVISION

EXECUTIVE OFFICES: NORTH ADAMS, MASS.

CONCORD, N.H. - WORCESTER, MASS. -
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TEST CIRCUITS

A TEKTRONIX

-lov OWG.NO. 4-2931

FIGURE 1
RISE TIME TEST CIRCUIT

TYPE 541 CRO
Hg RELAY oK OR EQUIVALENT
I Eﬁj 266
-4V

TEKTRONIX
TYPE 541 CRO
Hg RELAY 4K OR EQUIVALENT
Egj 266
4K
+20v —-loVv -4V OWG. NO. A-2922

FIGURE 2
STORAGE AND FALL TIME TEST CIRCUIT

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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In the construction of the components described, the full intent of the specification wiil 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. 31,126 A

TYPE 2N861 SILICON
PRECISION ALLOY TRANSISTORS

HE 2N861 P-N-P Silicon Precision Alloy saturation resistance, high beta and

Transistors are intended for control circuits, high collector voltage at low cutoff
medium speed switching applications and high currents. High and low tempera-
gain amplifiers. The homogeneous base of these ture performance are guaranteed by
SPAT® transistors provides a high reverse bias a saturation current test at 125C
emitter-base diode rating. The unit features low and a beta test at -55C. ActoaL size
1
ABSOLUTE MAXIMUM RATINGS MECHANICAL SPECIFICATIONS
Storage Temperature. . ... ... .. .. —65Cto +140 C 0.028
0048 DETERMINED BY SUBTRACTING DIA A FROM B
Collector Voltage, Ve . ................. —25 volts 0.041£0.005
Collector Voltage, Veeo .. ... oot —25 volts 45°-TAB FOR VISUAL ORIENTATION ONLY
Emitter Voltage, Ves.................... —20 volts )\ A —ﬂgf;gr
Collector Current, lc........... . ... ... .. —50 ma i — ¥
Total Device Dissipation?at 25C........ ... .. 150 mw R ————— 8178
” ” eeeee—
Lead Temperature at Y¢” + 15" fromcase. ... ... . ... JEDEC 10187 K 500 |-—o.oao¥
.............. 230 C for 10 sec 0100 MIN MAX
'The maximum ratings are limiting absolute values above which the (NOTEZ)LEADs—vaER o.c(:lsegérm%?)om
serviceability may be impaired from the viewpoint of life or satisfactory TERMINALS { tg:gg‘ gng.ELECTOR
performance. The breakdown voltages may be far above the max-
imum voltage ratings. To avoid permanent damage to the transistor, NOTE 1 : T'g?oli?oeaoéﬁélgpsple'f SN ZONE BETWEENoozggOArAugD
do not attempt to measure these chdracteristics above the maximum 0500, A MAX OF 0.021 D'A 'S HE‘-D OUTSIDE OF THESE
finas. ZONES, THE LEAD DIA IS NOT CONTROLLED.
rating . NOTE 2: MAX DIA LEADS AT GAGING PLANE 0.054+3-0! BELOW
Due to the nature of SPAT transistors, the dissipation in the base BASE SEAT TOBE WITHIN 0.007 OF TRUE LOCATION
emitter circuit may be appreciable under high base drive conditions ;Eﬁ'd;gganﬁxsﬁ#;a?gAgn;a&féic“g“l’; S‘&,
and must be included in the total device dissipation. For temperatures USED, MEASUREMENT MADE AT BASE SEAT.
above 25 C, derate by 1.3 mw/°C. owe w0 a-34504
ELECTRICAL CHARACTERISTICS® at T = 25C
CHARACTERISTICS TEST CONDITIONS MIN. TYPICAL MAX. UNITS
D-C CHARACTERISTICS
Iceo Collector Cutoff Current Ve = —10V 0.1 uA
Icso Collector Cutoff Current Veg = — 10V, T = 125C 15 uA
BVcso‘ Collector Breakdown Voltage# Ic = —1uA 25 volts
BVceo Collector Breakdown Voltage* Ic = —25pA 25 volts
Ieso Emitter Current Vg = —20V 1 A
hre D-C Current Amplification Factor Vcg = —0.5V,lc = —5mA 25 35 75
hee D-C Current Amplification Factor Vee = —05VIc = —5mA, T= —55C 16 23
Ve (sar) Collector Saturation Voltage Ic = —5mAlz = —05mA .06 0.15 volt
VBE Base Voltage Ic = —5mAlg. = —0.5mA 0.75 0.81 1.0 volt
SMALL SIGNAL PARAMETERS
hie Input Resistance Vee= —6V, g = 1mA 2.5 KQ
hoe Output Conductance Vce= —6V, g = 1 mA 50 umhos
hte Current Amplification Factor Vce= —6V, Ig = 1 mA 30 65 100
hie Voltage Feedback Ratio Vce= —6V, I[g = 1 mA 3.5x10°4
HIGH FREQUENCY CHARACTERISTICS
Cob Output Capacitance Vee= —6V, lg = 0,f = 4 mc S5 9 pF
Cib Input Capacitance Vee = —6V, Ic = 0,f = 4 mc 4 7 pF
fr Gain Bandwidth Product Vee = —6VY, [g = 1 mA 7.5 22 mc
Relhie) Real Part of Input Inpedance Vce= —6V, I = 1T mA, f=100mc 350 700 ohms
SWITCHING CHARACTERISTICS
tr Rise Time Circuit of Figure 1 105 150 nsec
ts Storage Time Circuit of Figure 2 75 100 nsec
ts Fall Time Circuit of Figure 2 105 150 nsec

3Typical values are for engmeenng guidance only.
4To 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 ——— SEMICONDUCTOR DIVISION —

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

TEKTRONIX TEKTRONIX
TYPE 541 CRO TYPE 541 CRO
Hg RELAY OR EQUIVALENT HgRELAY OR EQUIVALENT
Eﬁ] 266 Eﬁ] 266
4K
~lov —4V  oWG.NO.A-2931 +20V -lov -4V OWG. NO. A-2932
FIGURE 1 FIGURE 2
RISE TIME TEST CIRCUIT STORAGE AND FALL TIME TEST CIRCUIT
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EMITTER CURRENT, Ig, IN MILLIAMPERES
DWG.NO. A-8379

TYPICAL h PARAMETERS AS A FUNCTION OF EMITTER CURRENT AT
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Copyright©® 1965, Sprague Electric Company, North Adams, Mass.

—_—2



SPRAGUE ENGINEERING BULLETIN No.31,126A

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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TYPICAL INPUT CHARACTERISTICS IN GROUNDED EMITTER CON-

a 3s

x

oo w

§ 30 “:‘:lzo

3 @

J 2 <& C £ 100

s o «

z e »»7:?’ l(.- 2

< 5 &L <= A u

o v 7 Q«,,?« TC g 80

~ Pl s VTS

£ s < g eo P~

w / / L~ L \

g A 5 N~

3 1 1 , g 40 —

S / / / / 2 /'\\ 2N86s

E s \ :% 20 == 20059, 2n8e, anse3; Zribe4

= ' P— e ——— |

z g o — 2"[‘-"°v2Nm.anuz

T
0o -2 -4 -6 -8 -0 -2 -4 -16 -8 -20 g 0 -5 -0 -I5 -20 -25 -30 -35 -40 -45 =50
COLLECTOR VOLTAGE , Vcg IN VOLTS P COLLECTOR CURRENT, I¢,IN MILLIAMPERES

TYPICAL fr AS A FUNCTION OF COLLECTOR VOLTAGE AND EMITTER
CURRENT IN GROUNDED EMITTER CONFIGURATION AT 25 C WITH

DWG.NO. A-4407

Vee = —6V, g = TmA

In the construction of the components described, the full intent of the specification will be met. The Spraguve
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 d with the app! | requi t

The information included herein is believed to be accurate and reliable. H , the Sprague Electric Company
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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TYPICAL D-C BETA AS A FUNCTION OF COLLECTOR CURRENT IN
GROUNDED EMITTER CONFIGURATION AT 25 C WITH Vg = 0.5V
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No. 31,128A

TYPE 2N862 SILICON

PRECISION ALLOY TRANSISTORS

NTENDED FOR USE in control circuits and
medium speed switching application, Type
2N862 P-N-P Silicon Precision Alloy Transistors
feature low saturation resistance and high collector
voltage at low cutoff currents. Their homogeneous
base of these SPAT® transistors provides a high

ABSOLUTE MAXIMUM RATINGS'

Storage Temperature........... —65 Cto +140 C
Collector Voltage, Veg . . .. .o oo oo cee vt —15 volts
Collector Voltage, Vceo - . .- - - oo oo e —15 volts
Emitter Voltage, Ves.................... —10 volts
Collector Current, Ic...................... —50 ma
Total Device Dissipation? at 25 C.......... .. 150 mw

Lead Temperature at Yis” +Ya” fromcase..........
.............. 230 C for 10 sec

'The maximum ratings are limiting absolute values above which the
serviceability may be mnpclred from the viewpoint of life or satisfactory
perfor e. The b d ltages may be far above the max-
imum voltage ratings. To uvo:d permanent d ge to the transistor,
do not attempt to measure these characteristics above the maximum
ratings.

2Dye to the nature of SPAT 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 1.3 mw/°C.

reverse bias emitter-base diode rat-
ing. High and low temperature
performance are guaranteed by a
saturation current test at 125C and
a beta test at —=55C.

ACTUAL SIZE

MECHANICAL SPECIFICATIONS

0.028 DETERMINED BY SUBTRACTING DIA A FROM B

0.041£0.005
\@45%TAB FOR VISUAL ORIENTATION ONLY
0.210 o
i B "1 0.170
)\ 2

JEDEC TO-|
CASE

0.100
(NOTE2) 0.016 TO 0.019 DiA
LEAD { — EMITTER (SEE NOTE 1)
TERMINALS { LEAD 2 - BASE
LEAD 3 - COLLECTOR
NOTE 1: 'n-ns LEAD DIA mswmmsﬂ 0.050 AND
50 FROM BASE SEAT. IN ZONE BETWEEN 0.250 AND

- 0 500, AMAX OF 0.02! DM 45 HELD, OUTSIDE OF THESE
ZONES, THE LEAD DIA IS NOT CONTROLLED.

NOTE 2: MAX DIA LEADS AT GAGING PLANE 0.054 +3.0%¢ BELOW
BASE SEAT TOBE WITHIN 0.007 OF TRUE LOCATION
RELATIVE TO MAX WIOTH TAB AND TO 0.230 MAX DIA
MEASURED WITH SUITABLE GAGE. WHEN GAGE IS NOT
USED, MEASUREMENT MADE AT BASE SEAT.

BIPE. MO A-24504

3
ELECTRICAL CHARACTERISTICS at T = 25C
CHARACTERISTICS TEST CONDITIONS MIN. TYPICAL MAX. UNITS
D-C CHARACTERISTICS
Iceo Collector Cutoff Current Veg = —10V 0.1 uA
Icso Collector Cutoff Current Veg = —10V, T = 125C 15 A
BVceo Collector Breakdown Voltage* Ic = —1uA 15 volts
BVceo Collector Breakdown Voltage* Ic = —25pA 15 volts
leo Emitter Current Veg = —10V 0.1 uA
hre D-C Current Amplification Factor Vce = —0.5VIc = —5mA 12 20 48
hre D-C Current Amplification Factor Ve = —0.5V,lc = —5mA, T=—-55¢C 8 14
Vce (sar) Collector Saturation Voltage Ic =—5mAlg = —0.8mA .07 0.15 volt
VBE Base Voltage Ic = —5mAlg = —0.8mA 0.75 0.86 0.95 volt
SMALL SIGNAL PARAMETERS
hie Input Resistance Vee= —6VY, g = 1 mA 1.4 K
hoe Output Conductance Vce= —6V, l[g = 1 mA 35 umhos
hfe Current Amplification Factor Vece= —6V, g = I mA 20 33 60
hre Voltage Feedback Ratio Vce= —6VY, Ig = 1 mA 3.5x10°4
HIGH FREQUENCY CHARACTERISTICS
Cob Output Capacitance Ve = —6VY, lg = 0,f = 4 mc 5 9 pF
Cib Input Capacitance Vee = —6V, Ic =.0,f = 4 mc 4 7 pF
fr Gain Bandwidth Product Vce = —6V, g = 1 mA 8 14 mc
Relhie) Real Part of Input Impedance Ve = —6V, I = 1 mA, f = 100 me 350 700 ohms
SWITCHING CHARACTERISTICS
t Rise Time Circvit of Figure 1 100 200 nsec
ts Storage Time Circuit of Figure 2 75 100 nsec
t¢ Fall Time Circuit of Figure 2 100 200 nsec

3Typical values are for engineering guidance only.

4To avoid exceeding the maximum voltage ratings, the breakdown voltages must be measured by setting the voltage at the minimum specified (max-

imum rating).

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

If the resultant current voltage is less than the valve given as a condition of test, the breakdown voltage is within specification.
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TEST CIRCUITS

- TEKTRONIX %E(r;‘g%omx
TYPE 541 CRO 4| CRO
Hg RELAY 4K OR EQUIVALENT Hg RELAY 4K OR EQUIVALENT
I E@j 266 266
-lov -4V pw6.NO. A-293/ +a20v —lov —4V  bWG. NO. 4-2932
FIGURE 1 FIGURE 2
RISE TIME TEST CIRCUIT STORAGE AND FALL TIME TEST CIRCUIT
CHARACTERISTIC CURVES
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25 C WITH I = 1.0mA NORMALIZED FOR V¢ = — 6V TION AS A FUNCTION OF TEMPERATURE NORMALIZED FOR 25 C
WITH Vcg AND Ve AT Ic = —5mA,lIg = —0.5mA and Ic = —5mA,
I = —0.8mA

—_2
Copyright© 1965, Sprague Electric Company, North Adams, Mass.
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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In the construction of the components described, the full intent of the specification wiil be met, The Sprague Electric Company, how-
ever, reserves the right to make, from time fo 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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TYPE 2N863 SILICON

PRECISION ALLOY TRANSISTORS

YPE 2N863 P-N-P Silicon Precision Alloy

Transistors have been specifically designed

for control circuits, medium-speed switching ap-

plication and high-gain amplifiers. The homog-

eneous base of these SPAT® transistors provides
a high reverse bias emitter-base diode rating.

These transistorsfeature low saturation resistance,

ABSOLUTE MAXIMUM RATINGS'
Storage Temperature........... —65C to +140C

.............. 230 C for 10 sec

high beta, and high collector volt-
age at low cutoff currents. High
and low temperature performance
are guaranteed by a saturation
current test at 125C and a beta
test at —55C.

No. 31,130A

ACTUAL SIZE

MECHANICAL SPECIFICATIONS

0.028

0.048 PETERMINED BY SUBTRACTING DIA A FROM B

Collector Voltage, Veg .. ..o —25 volts 0.041£0.005

Collector Voltage, Veeo. . ... oo oo —25 volts 45°-TAB FOR VISUAL ORIENTATION ONLY
Emitter Voltage, Ves.................... —20 volts )\\@Z -’8'_127'3""
Collector Current, Ic..................... —50 ma PR g — a{;—s
Total Device Dissipation? at 25 C.. ... ... .. 150 mw 0.209 ==Doine
Lead Temperature at Yie” +'%” from case........... JEDEC T0-18%) _'—tl—lms?ﬁ I..mgx:r

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

Due to the nature of SPAT 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

0.100
(NOTE2)
LEAD | — EMITTER
TERMINALS { LEAD 2 — BASE
LEAD 3 - COLLECTOR

0.016 TO 0.019 DIA
(SEE NOTE 1)

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 0.02! DIA IS HELD. OUTSIDE OF THESE
ZONES, THE LEAD DIA IS NOT CONTROLLED.

NOTE 2:

MAX DIA LEADS AT GAGING PLANE 0.054 +3.90¢ 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 IS NOT

USED, MEASUREMENT MADE AT BASE SEAT.
OWG. NO. A-34504

above 25 C, derate by 1.3 mw/°C.

ELECTRICAL CHARACTERISTICS’ at T = 25C

INIUUdS

NIl3ling
ONI¥3INION]I

CHARACTERISTICS TEST CONDITIONS MIN. TYPICAL MAX. UNITS
D-C CHARACTERISTICS
Icso Collector Cutoff Current Ve = —10V 0.1 A
Icgo Collector Cutoff Current Veg = —10V,T = 125C 15 uA
BVceo Collector Breakdown Voltage# Ilc = —1pA 15 volts
BVceo Collector Breakdown Voltage#* lc = —25uA 15 volts
leso Emitter Current Ves = — 10V 0.1 uA
hre D-C Current Amplification Factor Ve = —0.5V,lc = —5mA 25 35 100
hre D-C Current Amplification Factor Vce = —0.5V,Ic = —5mA, T = —55C 16 23
Vce (sar) Collector Saturation Voltage Ilc = —5mAlg = —0.5mA .06 0.15 volt
VBE Base Voltage Ic = —5mAlg = —0.5mA 0.75 0.81 0.95 volt
SMALL SIGNAL PARAMETERS
hie Input Resistance Vee = —6V, l[g = 1 mA 2.5 KQ
hoe Output Conductance Vce= —6V, lg = 1 mA 50 umhos
h¢e Current Amplification Factor Vce= —6V, [g = 1 mA 40 65 120
hre Voltage Feedback Ratio Vee= —6V, Ig = 1 mA 3.5x1074
HIGH FREQUENCY CHARACTERISTICS
Cob Output Capacitance Vg = —6V, g = 0,f = 4 mc 5 9 pF
Cib Input Capacitance Vee = —6V,Ic = 0,f = 4 mc 4 7 pF
fr Gain Bandwidth Product Vce = —6VY, Ig = 1 mA 10 22 me
Relhie) Real Part of Input Impedance Ve = —6V, lIg = 1 mA, f=100mc 350 700 ohms
SWITCHING CHARACTERISTICS
tr Rise Time Circuit of Figure 1 90 125 nsec
ts Storage Time Circuit of Figure 2 75 100 nsec
t Fall Time Circuit of Figure 2 90 100 nsec
Typical values are for engineering guidance only.
4To 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 == SEMICONDUCTOR DIVISION

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

VOELLE
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TEST CIRCUITS

~ TEKTRONIX TEKTRONIX
TYPE 541 CRO TYPE 541 CRO
Hg RELAY 4K OR EQUIVALENT Hg RELAY 4K OR EQUIVALENT
ng 266 qﬁ: 266
4K
-lov -4V OW6.NO. A-293/ +20vV -0V -4V OWG.NO. A-2932
FIGURE 1 FIGURE 2
RISE TIME TEST CIRCUIT STORAGE AND FALL TIME TEST CIRCUIT

CHARACTERISTIC CURVES
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TYPICAL h PARAMETERS AS A FUNCTION OF COLLECTOR VOLTAGE TYPICAL h PARAMETERS AS A FUNCTION OF EMITTER CURRENT AT
AT 25 C WITH Ig = 1.0mA NORMALIZED FOR V¢ = —6V 25 C WITH lg = 1.0mA NORMALIZED FOR V¢ = —éV
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TYPICAL h PARAMETERS AS A FUNCTION OF TEMPERATURE AT 25 C TYPICAL CHARACTERISTICS IN GROUNDED EMITTER CONFIGURA-
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WITH Vg AND Vg AT Ic = —5mA, Iy = —0.5mA and Ic = —5mA,
Ig = —0.8mA

Copyright© 1965, Spraguve Electric Company, North Adams, Mass.
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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BASE CURRENT, [g, IN MILLIAMPERES BASE CURRENT, I8, IN MILLIAMPERES
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Vege = —6VY, g = 1mA

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.
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| TYPE 2N864 SILICON .
PRECISION ALLOY TRANSISTORS

YPE 2N864 P-N-P Silicon Precision Alloy
Transistors are intended for control circuits,
medium speed switching applications and chopper
circuits. The homogeneous base of these SPAT®
transistors makes possible equal ratings for both the
emitter and collector diodes. The unit features low

ABSOLUTE MAXIMUM RATINGS'

saturation resistance, low offset
voltage and low cutoff currents.
High and low temperature per-
formance are guaranteed by a satu-
ration current test at 125C and a
beta test at -55C.

£

ACTUAL SIZE

MECHANICAL SPECIFICATIONS

Storage Temperature. . ... ... .. .. —65Cto +140C
Collector Voltage, Veg . .. .. .. .. .. .. .. ... .. — 6 volts 0.038 DETERMINED BY SUBTRACTING DIA A FROM B
— 0.041£0.005

gﬁ!lt‘:c:o:/ Vlc::;ge,v\’ceo ................... 2 vo::s \@450-1’;\3 FOR VISUAL ORIENTATION ONLY

ifre (o] ’ EB - o v e e e e e e e e e e e —_ volITs y ] 0.210 |o
Collector Current, Ic........... ... ... ... —50 ma >\ - —p
Total Device Dissipation? at 25 C. ... . ... . .. 150 mw 9230 =gy olos
Lead Temperature at i¢” + V5" from case..... ... ... Jepec Tt ——

.............. 230 C for 10 sec CASE I oo0—={ [+ 9.030

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

2Due to the nature of SPAT 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 1.3 mw, °C.

MA.
0.100
(NOTE2) 0.016 TO 0.019 DIA

LEAD 1 — EMITTER (SEE NOTE 1)
TERMINALS { LEAD 2 ~ BASE
LEAD 3 - COLLECTOR

NOTE | : THIS LEAD DIA APPLIES TO ZONE BETWEEN 0.050

X

AND

0.250 FROM BASE SEAT. IN ZONE BETWEEN 0.250AND __

0.500, A MAX OF 0.02I DIA IS HELD. OUTSIDE OF TH!
ZONES, THE LEAD DIA IS NOT CONTROLLED.

ESE

NCTE 2: MAX DIA LEADS AT GAGING PLANE 0.054 *5:95! BELOW

BASE SEAT TO BE WITHIN 0.007 OF TRUE LOCATION
RELATIVE TQ MAX WIDTH TAB AND TO 0.230 MAX D!,

A

MEASURED WITH SUITABLE GAGE. WHEN GAGE IS NOT

USED, MEASUREMENT MADE AT BASE SEAT.

OWE.NO. A-34504

ELECTRICAL CHARACTERISTICS® at T = 25C

CHARACTERISTICS TEST CONDITIONS MIN. TYPICAL MAX. UNITS
D-C CHARACTERISTICS
Icso Collector Cutoff Current Ve = —6V 0.1 HA
Icso Collector Cutoff Current Vep = —6V, T = 125C 15 uA
BVceo Collector Breakdown Voltage* Ilc = —25uA 6 volts
leso Emitter Current Ves = —6V 0.1 HA
hre D-C Current Amplification Factor Vce = —0.5V,Ic = —5mA 20 35 100
hFe D-C Current Amplification Factor Vce = —0.5Vilc = —5SmA, T = —-55¢C 14 20
VCE (SAT) Collector Saturation Voltage Ic = —5mAls = —0.5mA .06 0.1 volt
VBE Base Voltage Ic = —5mAl8 = —0.5mA 0.75 0.81 1.0 volt
VorF Offset Voltage B = —1mA 3 mv
SMALL SIGNAL PARAMETERS
hie Input Resistance Vce = —6V, I = T mA 2.5 KQ
hoe Output Conductance Vce = —6V, lg = 1 mA 50 umhos
hfe Current Amplification Factor Vee = —6V, Il = 1 mA 25 65 125
hre Voltage Feedback Ratio VCE = —6V, Il = 1 mA 3.5 x10°4
HIGH FREQUENCY CHARACTERISTICS
Cob Output Capacitance Veg = —6V, I = 0,f =4 me 5 9 pF
Cib Input Capacitance Ve = —6V, I¢ = 0,f =4 mc 4 7 pF
fr Gain Bandwidth Product Vce = —6V, I = 1 mA 16 22 mc
Re (hie) Real Part of Input Impedance Ve = —6V, I = 1 mA, f =100 mc 350 700 ohms
SWITCHING CHARACTERISTICS
tr Rise Time Circuit of Figure 1 75 100 nsec
ts Storage Time Circuit of Figure 2 75 100 nsec
t Fall Time Circuit of Figure 2 75 100 nsec

3Typical values are for engineering guidance only.
yp

“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 @ registzrad trademark of the Philco Corp.
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FIGURE 1
RISE TIME TEST CIRCUIT
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FIGURE 2
STORAGE AND FALL TIME TEST CIRCUIT
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Copyright© 1965, Sprague Electric Company, North Adams, Mass.
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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Vee = —6V, g = 1mA

In the construction of the components d

escribed, 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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TYPE 2N865 SILICON

No. 31,134 A

PRECISION ALLOY TRANSISTORS 3

ESPECIALLY-DESIGNED for high-gain d-c and
audio amplifiers and control circuits, Type
2N865 P-N-P Silicon Precision Alloy Transistors
feature very high beta with low saturation resistance
and low cutoff currents. The homogeneous base
of these SPAT® transistors makes possible equal

ABSOLUTE MAXIMUMI RATINGS'
Storage Temperature. ... ...... .—65Cto+140C

Collector Voltage, Veg . . .. oo oot —15 volts
Collector Voltage, Veeo .+ .o oo oot —15 volts
Emitter Voltage, Ves.................... —10 volts
Collector Current, Ic..................... —50 ma
Total Device Dissipation? at 25 C........... 150 mw

Lead Temperature at Yis” +%” 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 satisfactory
performance. . The breakdown voltages may be far above the max-
imum voltage ratings. To avoid permanent damage o the transistor,
do not attempt to measure these characteristics above the maximum
ratings.

Due to the nature of SPAT 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 1.3 mw/°C.

ratings for both the emitter-base
diode ratings. Highand low temp-
erature performance are guaranteed
by a saturation current test at 125C
and a beta test at -55C. :

ACTUAL SIZE

MECHANICAL SPECIFICATIONS

0.028
0.048 PETERMINED BY SUBTRACTING DIA A FROM B

0.041£0.005
\6145--“3 FOR VISUAL ORIENTATION ONLY
} 0.210
)\ 8 oo™

I pr— 4
0.230 S=—=—r=—od 0.195
0.209 0.178
Ji =
Eoeoggo 1.500—»| [+- 0.030
0.100 MIN MAX
(NOTE2)

0.016 TO 0.019 DIA
LEAD | - EMITTER
TERMINALS{LEADZ—BASE (SEENOTE 1)

LEAD 3 - COLLECTOR

NOTE | : THIS LEAD DIA APPLIES TO ZONE BET

0:250 FROM BASE SEAT IN ZONE BETWEEN 0200 ANE’
0.500, A MAX OF 0.02! DiA IS HELD. OUTSIDE OF THESE
2ZONES , 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 0230 MAX DIA
MEASURED WITH SUITABLE GAGE. WHEN GAGE IS NOT
USED, MEASUREMENT MADE AT BASE SEAT,

OWE.NO. A-34504

NOTE 2:

ELECTRICAL CHARACTERISTICS’ at T = 25C

CHARACTERISTICS TEST CONDITIONS MIN, TYPICAL MAX. UNITS
D-C CHARACTERISTICS
Icso Collector Cutoff Current Veg = — 10V 0.1 uA
Icso Collector Cutoff Current Veg = —10V, T = 125C 15 HA
BVceo Collector Breakdown Voltage* Ic = —25pA 6 volts
leso Emitter Current Vg = —10V 0.1 pA
hee D-C Current Amplification Factor Vce = —0.5V,Ic = —5mA 45 75 125
hee D-C Current Amplification Factor Vcg = —0.5V,ic = —5mA, T=—-55C 35 55
Ve (sat) Collector Saturation Voltage Ic = —5mAlg = —05mA .05 0.10 volt
VBE Base Voltage Ic = —5mAlg = —0.5mA 075 0.8 1.0 volt
SMALL SIGNAL PARAMETERS
hje Input Resistance Ve = —6V, g = 1 mA 5 KQ
hoe Output Conductance Ve = —6V, Ig = 1 mA 110 pumhos
hte Current Amplification Factor Vee = —6V, [g = 1 mA 100 150 350
hre Voltage Feedback Ratio Veg= —6V, g = 1 mA 6.5 x10 4
HIGH FREQUENCY CHARACTERISTICS
Cob Output Capacitance Veg = —6VY, I = 0,f = 4 Mc 5 9 pF
Cib Input Capacitance Veg = —6V, Ic = 0,f =4 Mc 4 7 pF
fr Gain Bandwidth Product Veg = —6V, Ig = 1 mA 24 52 Mc
Relhie) Real Part of Input Impedance Ve = —6V, g = 1 mA, f =100 mc 350 700 ohms
SWITCHING CHARACTERISTICS
te Rise Time Circuit of Figure 1 50 75 nsec
ts Storage Time Circuit of Figure 2 75 100 nsec
t¢ Fall Time Circuit of Figure 2 50 75 nsec

ypical values are for engineering guidance only.

4To avoid exceeding the maximum voltage ratings, the breakdown voltages must be measured by setting the voltage at the minimum specified (max-

imum rating).

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

—— EXECUTIVE OFFICES: NORTH ADAMS, MASS

SPRAGUE ELECTRIC COMPANY —— SEMICONDUCTOR

If the resultant current voltage is less than the value given as a condition of test, the breakdown voltage is within specification.

DIVISION
CONCORD, N.H. - WORCESTER, MASS
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RISE TIME TEST CIRCUIT
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FIGURE 2
STORAGE AND FALL TIME TEST CIRCUIT
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EMITTER CURRENT, Ig, IN MILLIAMPERES
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TYPICAL h PARAMETERS AS A FUNCTION OF EMITTER CURRENT AT

25 C WITH [g = 1.0mA NORMALIZED FOR V¢ = —6V
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TYPICAL CHARACTERISTICS IN GROUNDED EMITTER CONFIGURA-
TION AS A FUNCTION OF TEMPERATURE NORMALIZED FOR 25 C
WITH Vg AND Vgg AT I = —5mA, Ip = —0.5mA and Ic = —5mA,

Copyright© 1965, Sprague Electric Company, North Adams, Mass.
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CHARACTERISTIC CURVES
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TYPICAL SATURATED REGION COLLECTOR CHARACTERISTICS
GROUNDED EMITTER CONFIGURATION AT 25 C
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CHARACTERISTIC CURVES
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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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