























































































































































































































RCA-2N697 is a double-diffused-junction transistor For ngh_3peed
of the silicon n-p-n type designed for use in high-speed-
switching applications in military and industrial data-

processing equipment. Sw"‘:hlng servwe
This transistor is especially designed and processed I“ Elecuﬂnic Data'

to assure stability of characteristics and reliable per-

formance under conditions of severe thermal and mechan-

ical stress, and other environmental hazards. P"]cessmg systems

Maximum Ratings, 4bsolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE

With emitter open . . . . . . 60 max. volts
EMITTER- TO- BASE VOLTAGE JEDEC TO-5
With collector open . . . . . 5 max. volts . . - vee 4.
COLLECTOR- TO- EMITTER VOLTAG o tested in accordance with military specification MIL-
With external Rgg = 10 ohms . 40 max. volts 3_195008
COLLECTOR CURRENT . . . . . . . 500 max. ma
TRANSISTOR DISSIPATION: e exceptional reliability
At case }up to 25° C. . 2 max. watts
temperatures | above 25° C. See Rating Chart o exceptional stability of characteristics—stabilized
At free-air } up to 25° C. 0.6 max. watt by pro[onged bakmg at 3000C
temperatures [ above 25° C. See Rating Chart
| OPERATING TEMPERATURE RANGE: i =
C (Case or free-air). . . . . . =65to +175 °c .typlcal pUlSB beta = 75
LEAD TEMPERATURE: ; .
1/16"  1/32" from case, for o low saturation voltages:
immersion for 10 seconds max. 255 max. °c VCE(Sat) = 1.5volts max. at lC = 150ma
Rgg = Base-to-emitter resistance. VBE(Sat) = 1.3volts max. at |C - 150ma
CASE TEMPERATURE, MEASURED AT
CENTER OF SEATING SURFACE
— — FREE-AIR TEMPERATURE
2
xl
Ei;u.s
2
£3
§§°~5
o)
-100  -50 0 50 100 150 200

TEMPERATURE —°C
92Cs—lliel

Rating Chart for Type 2N697.

Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is as-
sumed by RCA for its use; nor for any infringements of patents or other rights of third parties which may

! N result from its use. No license is granted by implication or otherwise under any patent or patent rights of RCA.
:

Trademark(s) ® Registered Printed in U.S.A.

RADIO CORPORATION OF AMERICA  Tetemotiy ® sesvrers s nusa

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Reprinted from IN697 6/61









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IN434T
IN3442

% RCA POWER TRANSISTORS

RCA-2N4347 and 2N3442** are Hometaxial-base,* “HUME'I'AXIAI."_BASE*

silicon n-p-n transistors intended for a wide variety of

high-power, high-voltage applications. Typical appli- SIUCUN N.P.N

cations for these transistors include power-switching
circuits, audio amplifiers, series- and shunt-regulator HIGH'V“I_TAGE

driver and output stages, dc-to-dc converters, inverters, in[n

and solenoid (hammer)/relay driver service.

Both devices employ the popular JEDEC TO-3 pack- TRA“SIST“RS

age; they differ in maximum ratings for voltage, current,

and power.

**“Hometaxial” was coined by RCA from ‘‘homogeneous’’ JEDEC T0-3

and ‘“‘axial.”” Hometaxial types employ a structure in

which the.bas‘e region has ‘homi)geneoqs resistivity sili- General-Purpose Types for Military, Industrial,
con material in the axial direction (emitter-to-collector). d Commercial Applications

These devices are made by using the single-diffused an PP

process.
**Fomerly Dev. Type Nos. TA2809, and TA2468A, re- 2N4347
spectively. o High dissipation capability -- 100 W
NEW! e Vcgy(sus) = 140V min.
Maximum area-of-operation curves
‘ for DC & pulse operation ® R(sat) = 0.5 ( max.
Derating curves for :{S/b -limited and 2N 3442
dissipation-limited operation o High dissipation capability -- 117 W

Now possible to determine maximum operating
conditions for operation free from

second breakdown ® R(sat) = 0.33 () max.

e Vcgy(sus) = 160V min.

MAXIMUM RATINGS

Absolute-Maximum Values 2N4347 2N3442

COLLECTOR-TO-BASE VOLTAGE .......... -.-VcBo 140 160 v
COLLECTOR-TO-EMITTER VOLTAGE:

With -1.5V (VgR) of reverse bias. . ... v v v v ... VeEv 140 160 A

With baseopen ... viviiin ittt Vero 120 140 v
EMITTER-TO-BASE VOLTAGE . . .. ............ VEBO 7 7 \'
CONTINUOUS COLLECTOR CURRENT . ......... Ic 5 10 A
PEAK COLLECTOR CURRENT. .« . v vttt v v v v - 10 15 A
CONTINUOUS BASE CURRENT................Ig 3 7 A
TRANSISTOR DISSIPATION:. . . . v o v v v v v e ns <o .Pp

At case temperature up to 25°C. . . . .. ..ol 100 117 W

At case temperature above 25°C . .. ... . ... See Figs. 1 & 2. See Figs. 2 & 3.
TEMPERATURE RANGE:

Storage & Operating (Junction) -65 to 200 °cC
PIN TEMPERATURE (During soldering):

At distance 21/32" from seating plane for 10s max. 255 255 °C

Trademark(s) ® Registered 2N4347 & 2N3442 6/66
RADIO CORPORATION OF AMERICA Marca(s) Registrada(s) Supersedes 2N3442 Data included
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Printed in U.S.A. in 2N3440 bulletin dated 6/64










































































































































































































































































































































































































File No. 291

2N5183

COMMON-EMITTER CIRCUIT, BASE INPUT)
AMBIENT TEMPERATURE (Ta) = 25°C
800
700N\
PSRN
& \\
5 O
= 500 AN
NN
g NS
< N =10
£ 400 SNTHZe
Ui—) N
20
300 S5
200
2 4 €
10 100 1000
COLLECTOR MILLIAMPERES (I¢)
92CS- 14056
Fig. 14 — Storage Time Characteristics
DIMENSIONAL OUTLINE
JEDEC TO-104
.240
.| 2200
<e|o>
5.59
4 N\
L, o8
F0(333) wax 050(I 27) MAX.
JL NOTE
1 =
“2 7°) U H Uﬁ llE250(6 35)MIN
W (1] e
o1 Ja82
ons"'A (407)
.100 NOTE 2
($.34) —r——d
B .050 (1.27) T.p.
NOTE 3 NOTE 3
INSULATION— 3 | .100 (2.54)
- [~ T.P. NOTE 3
1y
046 (116 é 2 .048 (121
036 (.92) 938 (12 )nore4
92CS-14799
Lead No.4 omitted.
DIMENSIONS IN INCHES AND MILLIMETERS
Note 1: Dimensions in parentheses are in millimeters and are

derived from the basic inch dimensions as indicated.

Note 2: The specified lead diameter applies in the zone be-
tween 0.050" (1.27 mm) and 0.250 "(6.35 mm) from the seating
plane. From 0.250 " (6.35 mm) to the end of the lead a maxi-
mum diameter of 0.021"(0.533 mm) is held. Qutside of these
zones, the lead diameter is not controlled.

Note 3: Leadshaving amaximum diameterof 0.019 " (0.482 mm)
at a gauging plane of 0.054"(1.372 mm) + 0.001" (0.025 mm)
-0.000 " (0.000 mm) below seating plane shall be within 0.007"

(0.177 mm) of their true position (location) relative to a maxi-
width of tab.

Note 4: Measured from actual maximum diameter.

OPERATING CONSIDERATIONS

RCA-2N5183 should not be connected into or
disconnected from circuits with the power on be-
cause high transient currents may cause permanent
damage to the transistors.

In the 2N5183 the collector is connected to the
case. Consequently, in applications where the col-
lectors of these transistors are operated at voltages
above or below ground potential suitable precautions
should be observed.

TERMINAL DIAGRAM
2N5183

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector, Case




_ RCA TRANSISTORS

High-Voltage General-Purpose Types

2N5184
2N5185

| File 'No. 292 {

RCA-2N5184 and 2N5185* are general-purpose,
high-voltage silicon n-p-n transistors intended for
use in video-output-amplifier applications in black-
and-white television receivers, and for a wide va-
riety of control applications in industrial equipment.

The 2N5185 is provided with an integral cylin-
drical heat radiator which gives this transistor twice
the dissipation capability of the 2N5184.

The 2N5184 and 2N5185 feature high voltage-
breakdown capabilities, low collector-to-base feed-
back capacitance, and low saturation voltage.

Both types utilize a compact hermetically
sealed metal package in which the collector is inter-
nally connected to the case.

* Formerly Dev. Nos. TA7292 and TA7293, respectively.

Maximum Ratings, Absolute-Maximum Values:

RCA RCA
2N5184 2N5185
COLLECTOR-TO-EMITTER
VOLTAGE, Vcgo ........... 120 120 max. v
EMITTER-TO-BASE
VOLTAGE, VEBo ........... 5 5 max. A%
COLLECTOR CURRENT, Ic ... 50 50 max. mA
TRANSISTOR DISSIPATION,
Pr:
At ambient {up to 25°C ... 0.5 1 max. w
temperatures | above 25°C .. See Fig. 1
TEMPERATURE RANGE:
Storage and operating
(Junction) ..., —65 to +175 °C
LEAD TEMPERATURE
(During soldering) :
At distances = 1/32” from seat-
ing surface for 10 seconds
max. ...................... 255 255 max. °C

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

SILIGON N-P-N
TRANSISTORS

For TV Video-Output-Amplifier
Applications and for
Gontrol Applications in Industrial Equipment

JEDEC
TO-104

Features

* high collector-to-emitter breakdown voltage
capability —

Viriceo = 120V min.

* low collector-to-base feedback capacitance —
C., = 2.8pF typ., 3.5pF max.

* low saturation voltage —
Verlsat) = 1V typ. at Ic = 30mA, Iz = TmA

¢ hermetically sealed 3-lead metal packages —
collector internally connected to case

* RCA-2N5185 has integral heat radiator for increased
dissipation capability
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a
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AMBIENT TEMPERATURE (Tp) —°C

92CS-14738

RADIO CORPORATION OF AMERICA Trademark(s) ® Registered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.

2N5184, 2N5185  8-67

Marca(s) Registrada(s)
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ELECTRICAL CHARACTERISTICS, at TA = 25°C

2N5184, 2N5185

TEST CONDITIONS B
™
: c |Dct DC DC DC Q/\
e ollector- -
Characteristics Sy?nbdols 2%"1'3;4. ; Voltage Base Collector | Emitter
Units IN5185 VgrB Current Current Current
’ VcE Is lc ]
Min. :'f-";Typ. Max. volts mA mA uh
lcBo _ _ 100 Ve = 0
Collector-Cutoff Current nA 120
Collector-to-Emitter V(BR)CEO 120 _ _ 0 1
Breakdown Voltage volts
. \Y)
Emitter-to-Base (BR)EBO .
Breakdown Voltage volts 5 7 - 0 10
Collector-to-Emitter Vce(sat) _ 1 5 1 30
Saturation Voltage volts
Static Forward Current- Ve = _
Transfer Ratio hre 10 %% - 10 - 50
Collector-to-Base Cey, Vce = f=
Feedback Capacitance pF - 28 35 10 1MHz 30
f 30 100 VCE10: 45
. . T —
Gain-Bandwidth Product MHz 50 100 _ 120 2
Thermal Resistance, 63-c 15 60 _ _ _
Junction-to-Case °C/Watt - -
,// 7 h
\\\\
COMMON -EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
AMBIENT TEMPERATURE (Ta) = 25°C AMBIENT TEMPERATURE (Tp)=25°C
50| COLLECTOR - TO - EMITTER voLTs [ Vg (san J=1v TTITT]
HHHH
J
83
& £50 ~ x
3 ° / N w )
ofF e \ b
g Vv =3 o
e \ 12 ',4"
€& 40 = \ Swors <2
Wb 1> Ca\
] [ <all} A
oz / \ 2"’ P,
=< ()'— &
gl \ Sé O. 20
® 30 3 =
8 nel - & -
o.2s L] i L] [ Emamn
i E
20 . 1 i
4 6 8 2 4 6 8 |o 2 [o] 20 30 40
COLLECTOR MILLIAMPERES (L)
COLLECTOR MILLIAMPERES (I¢)
92CS—14159 92CS—-14798

Fig.2 - Typical hFE Characteristics for 2N5184 and 2N5185
(in Saturated Conditions)

Fig.3 - Typical VCE(sat) Characteristics for 2N5184

and 2N5185
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2N5184 and 2N5185

File No. 292

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following defini-
tion of the Absolute-Maximum Rating System for
rating electron devices.

Absolute-Maximum ratings are limiting values
of operating and environmental conditions appli-
cable to any electron device of a specified type as
defined by its published data, and should not be
exceeded under the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the device
taking no responsibility for equipment variations,
environment variations, and the effects of changes
in operating conditions due to variations in device
characteristics.

The equipment manufacturer should design so
that initially and throughout life no absolute-maxi-
mum value for the intended service is exceeded with
any device under the worst probable operating con-
ditions with respect to supply-voltage variation,
equipment component variation, equipment control

adjustment, load variation, signal variation, envi-
ronmental conditions, and variations in device
characteristics.

Because the metal shells of these transistors
operate at the collector voltage, consideration should
be given to the possibility of shock hazard if the
shells are to operate at a voltage appreciably above
or below ground potential. In such cases, suitable
precautionary measures should be taken.

RCA-2N5184 and 2N5185 should not be con-
nected into or disconnected from circuits with the
power on because high transient currents may cause
permanent damage to the transistors.

These transistors can be installed in commer-
cially available sockets. Electrical connection to the
base and emitter pins may also be made by soldering
directly to these pins. Such connections may be
soldered to the pins close to the pin seals provided
care is taken to conduct excessive heat away from
the seals. Otherwise the heat of the soldering op-
eration will crack the pin seals and damage the
transistor.
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DIMENSIONAL OUTLINE FOR 2N5184

DIMENSIONAL OUTLINE FOR 2N5185

2N5184, 2N5185

TO-104 WITH INTEGRAL HEAT RADIATOR
342 (e 68)
240 .3220'45 16 /»
] 2200 051— _j=—
(G,IO) (1.30)
5.59
r .(07360) e N N
210¢5.33y HEAT .240/6.
0 (a33) max 050 (1.27) MAX. SINK™™ .528(2.%3)
& e s GRENe
N eoslisar)
N
.250(6.35) MIN. L) \' N
NOTE 2 210 (5.33
D o5 LEADS oo 8 (332) N
oig DA (.'407) | N 4
E2 .
050 (1.27) T.P. I J H U '031«%;6)
NOTE 3 (|'25.7)M'N' ’
1100 (2.54) 3LEADS
[ TP.NOTE 3 _L_n [] l-—.o:s (482)
016 \.q07
- DIA.
046 (116 é 2_043 121
036 (.92) 028 (.72)"‘“54

92CS-13720R3

DIMENSIONS IN INCHES AND MILLIMETERS

IR 100 0
N (2.59)~'7
Note 1: Dimensions in parentheses are in millimeters and are .046 (I.IG) Z ,048(1.2!)

derived from the basic inch dimensions as indicated. 036\ .92 028\ .72
92CS-13719R2

Note 2: The specified lead diameter applies in the zone be-
tween 0.050 " (1.27 mm) and 0.250 "(6.35 mm) from the seating
plane. From 0.250" (6.35 mm) to the end of the lead a maxi-
mum diameter of 0.021"(0.533 mm) is held. Qutside of these

zones, the lead diameter is not controlled.
Note 3: eadshaving amaximum diameterof 0.019 " (0.482 mm)

DIMENSIONS IN INCHES AND MILLIAMETERS

at a gauging plane of 0.054"(1.372 mm) + 0.001" (0.025 mm) Note: Dimensions in parentheses are in millimeters and are
-0.000 " (0.000 mm) below seating plane shall be within 0.007" derived from the basic inch dimensions as indicated.
(0.177 mm) of their true position (location) relative to a maxi-

width of tab.

Note 4: Measured from actual maximum diameter.




 RCA SWITCHNG TRANSISTOR

2N5186
 High-Speed General-Purpose Type e 8

File No. 203 |

RCA-2N5186* is a silicon n-p-n epitaxial planar ,
transistor specifically designed for low-voltage high- - -
speed switching applications.

The 2N5186 has low saturation voltages and
short storage time—features which make this tran- -
sistor especially well suited for a wide variety of uses

|
I
in the handling without distortion of square-wave |
pulse signals having very high repetition rates, as in TRANS'STUR )
data communication, instrumentation, and control
systems.

pactg}%}eD%\g)'ngg-ésé lr;)zt‘crlr{lgggally sealed in the com- Ep“axml Planar Type

For Switching Applications in
Data-Processing Equipment and Other Critical
Military and Industrial Equipment

* Formerly Dev. No. TA7320.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE

VOLTAGE, Vco ... ... ... ....... .. 10 max. A%
EMITTER-TO-BASE
VOLTAGE, VEBO . . ... 3 max. A%
COLLECTOR CURRENT, Ic . ... .. . .. 300 max. mA Features
e TRANSISTOR DISSIPATION: * high switching speeds —
3 At free-air  fup to 25°C . ... .. ... .. 300 max. mW B
temperatures }above 25°C . ... ... .. See Fig. 1 W ton = 25ns max., to;r = 25ns max.
At case up to 100°C ... ......... 500 max. m — P —
temperatures | up to 100°C .. .. - See Fig. 1 @ le 10 mA, Iy, |52 1 mA
. H —_—
TEMPERATURE RANGE: low saturation voltages
Storage . 65 t0+200 °C Veglsat) = 0.3 V max. at lc = 10mA
Operating (Junction) ........... . —65t0-+200 °C Viglsatl = 1V max. at Ic = 10mA
LEAD TEMPERATURE: * low input and output capacitances —
At distances = 1/32” from seating surface Ci,, = 3pF max.
for 10 seconds max. ..... ... .. ... .. ... 265 max. °C Coro = 3pF max.
CASE TEMPERATURE T e e e A
i R TEMPERATURE T * wide operating temperature range —
500 - 65 to -+200°C

* high small-signal beta at high frequencies
400k 'hie] = 4 min. at f = 100MHz, Ic = 10mA

¢ high reliability —

production lots of RCA-2N5186 are subjected to and
- meet the minimum mechanical environmental, and
life-test requirements of the basic MILITARY speci-
T fication MIL-S-19500. See Page 6  for a descrip-
tion of the Group A and Group B Tests.

o
o
o

n
o
o

MAXIMUM TRANSISTOR
DISSIPATION—MILLIWATTS

100
E Information furnished by RCA is believed to be accurate and re-
o i liable. However, no responsibility is assumed by RCA for its use;
_}'0'6‘ 50 o L nor for any infringements of patents or other rights of third
50 100 150 200 parties which may result from its use. No license is granted by

TEMPERATURE—-°C 92CS —11733RI

Fig. 1 — Rating Chart implication or otherwise under any patent or patent rights of RCA.

RADIO CORPORATION
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

S RS s T

OF AM ER IC A Trademark(s) ® Registered Printed in U.S.A.
Marca(s) Registradal(s) IN5186 8.67




File No. 293 _ 2N5186

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS . LIMITS
DC DC DC DC DC DC
L Ambient Collector-| Collector-|Emitter- | Emitter | Collector Base T .
Characteristics Symbols Temp. Frequency to-Base |to-Emitter| to-Base | Current Current Current 2N%q§6 Units|
Voltage | Voltage | Voitage
Ta f Vce Vce VeB le lc I
°C MHz V' v v mA mA mA Min.| Typ. | Max.
Collector-Cutoff Current IcBo 1%8 g 8 i 0‘%992 0‘Og Zﬁ
Collector-to-Base
Breakdown Voltage V(BR) cBO 25 0 0.01 10 - -V
Collector-to-Emitter
Sustaining Voltage Vegolsus) 25 10 0 6|10 1Y
Emitter-to-Base -
Breakdown Voltage V(BR)EBO 25 0.01 0 3 J v
Collector-to-Emitter
Saturation Voltage VcE(sat) 25 10 1 - -t 03|V
Base-to-Emitter
Saturation Voltage VBE(sat) 25 10 1 - | LV
Static Forward Current-
Transfer Ratio hee 25 1 10 25 o
Magnitude of
S%aII-Si nmal Forward h, 25 100 4 10 4 6
Current-Transfer Ratio
Output Capacitance Copo 25 0.140 5 0 - -l 3|pF
Input Capacitance Cio 25 0.140 05 0 - -l 3|pF
Test IB1=
Circuits =IB2
Storage Time t, 25 Fig.2 5 5 - -| 10} ns
Turn-On Time
(Delay time plus ton 25 Fig.3 10 1 - -| 25|ns
rise time)
Turn-0ff Time
(Storage time plus o 25 Fig.3 10 1 - -| 25(ns
fall time)




2N5186

COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT. BASE MILLIAMPERES=1g
COLLECTOR-TO-EMITTER VOLTS (Vgg)= | FREE-AIR TEMPERATURE (Tgp)=25° C
AMBIENT TEMPERATURE (Tp)=25°C 5
[ 06 T R S
% 50 S
x » !
2 w 05 S B N S -
E_ E 8 T
- =" s< |
=¥ T B oaf - I »
g \ &5 3
4 A Fo S
o 30 N 2
(s 3wd 14 [ - 5
Ty \ Sz 03 L A
Qe 50 |
< 20 \‘ ue
E 0.2 - - H
3 N a5
2 oF ; ,
Q 10 D ok | | |
0 0 | | |
4 8 10 2 4 6 8 100 | 2 4 6 8|0 2 4 6 8 |00
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (I )
92Cs-14727 92Cs- 1732
Fig. 4 — Typical DC Forward-Current Transfer-Ratio Fig. 7 — Typical Collector-to-Emitter Saturation
Characteristic for Type 2N5186 Voltage Characteristics for Type 2N5186
COMMON-EMITTER CIRCUIT, BASE INPUT, _ COMMON-EMITTER CIRCUIT, BASE INPUT.
COLLECTOR—TO-EMITTER VOLTS (Vg )=l COLLECTOR MILLIAMPERES (I¢)= 10
COLLECTOR MILLIAMPERES (I¢) =10 :
0.5
=
H
100 i 04
[ E o
w —,
e 52 = To/le
< _ o — 2 T
c—7 1 —0.3 \0
39 o J
52 — 12 -
| < = [
2% 50 e 0202
<z 52
z i = oF
£5 - EF
w225 > asol
ox ok
akr p>S
0 o
75 -50 -25 0 25 50 75 100 125 -75 -50 -25 O 256 50 75 100 125
AMBIENT TEMPERATURE (T,)=°C AMBIENT TEMPERATURE (T,) —°C
92Cs-14725 92CS-11730RI
Fig. 5 = Typical DC Forward-Current Transfer-Ratio Fig. 8 = Typical Collector-to-Emitter Saturation
Characteristic for Type 2N5186 Voltage Characteristics for Type 2N5186
COMMON-EMITTER CIRCUIT, BASE INPUT. FEE
FREQUENCY (f) =100 MHz -
AMBIENT TEMPERATURE (T p) = 25° COLLECTOR MILLIAMPERES (I¢)=10 AMBIENT TEMPERATURE
ES eft HeEe: HIEESTIRN (Ta) = 25°C
D e T T T ~
gS : = S 4 \
= 5 L s
gz ° % : e e
e Hifz AR H 9 2 o
] llf 13 05 : } T ‘{ E é > \ i
E37) s SSA 1 @
oZ 4H N T w
5 < &3 HHH =
4 I /0 1 | = 8
__| pl_ T =
L Yo & g
Zo 3 I o \ !
L& /:(’\] t Lo 4 \\ |
5 o @ T S \ |
wO S 5 N
a 8 2 ut H 6 \ VCEO_(&J§) | ||
=g i a — 4 L
zZ ] a ]
ok HH ] ©
=T ) T T i 5
0o 10 20 30 40 50 60 02 2 46843 2 4 68,4 2 4 6805 2 4 6806
COLLECTOR MILLIAMPERES (Ic) BASE-TO-EMITTER RESISTANCE (Rgg) —OHMS
92CS-14772 92CsS—14724
Fig. 6 — Typical Small-Signal Forward-Current Fig. 9 — Typical Collector-to-Emitter Sustaining
Transfer-Ratio Characteristics for Type 2N5186 Voltage Characteristic for Type 2N5186
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COMMON-—EMITTER CIRCUIT BASE, INPUT. DIMENSIONAL OUTLINE
COLLECTOR MILLIAMPERES (I¢) =10
BASE MILLIAMPERES = Ig JEDEC No. TO-52
,230(5,84

2 1209\53
-~ DIA.
w 195 (4.95)
> 178 \452/je—
=~ L DIA. |
o A|5o(348|)
3 v [ \2e2
> L] f ¥ SEATING PLANE
[+ 4 Y
= S 500 U U “ L.oso (762)MAX.
- N .
L oos = 127
= 0.9 Sans I MIN.

s B 3 LEADS

S PR C:Iﬁro v l] D n 019 (.483)D,A
T o8 T 250 (6.35) ol6 |.408/PIA-
w 35 MIN. 1| 0s0(27) NOTE 2
@ 0 NOTE 2 L— MAX.
® o. 1 NOTE 2

-75 -50 -25 O 25 50 75 100 125 100 (254) T.P.

AMBIENT TEMPERATURE (Tp)=25°C N
020514723 ' 050(1.27) TP
INSULATION NOTE 3

Fig. 10 — Typical Base-to-Emitter Voltage Characteristics
for Type 2N5186

COMMON-EMITTER CIRCUIT, BASE INPUT.
AMBIENT TEMPERATURE (T p)=25°C

BASE MILLIAMPERES = Ig .046( 17 122
036\914 L& )NOTE 4
92CS-12342R2
1.2 S Dimensions in Inches and Millimeters
&) -yee , , , . -
.»(;I A WLJ Note 1: Dimensions in parentheses are in millimeters and are

derived from the basic inch dimensions as indicated.

Note 2: The specified lead diameter applies in the zone between
0.050” (1.27 mm) and 0.250” (6.35 mm) from the seating plane.
10 From 0.250” (5.35 mm) to the end of the lead a maximum di-
’ ameter of 0.021” (0.533 mm) is held. Outside of these zones, the
lead diameter is not controlled.

0.9 Note 3: Leads having a maximum diameter of 0.019” (0.482 mm)
] at a gauging plane of 0.054” (1.372 mm) + 0.001” (0.025 mm)
— 0.000” (0.000 mm) below seating plane shall be within 0.007”
0.8 (0.177 mm) of their true position (location) relative to a maxi-
o 0 20 30 40 50 60 mum width of tab.

COLLECTOR MILLIAMPERES (Ig)

BASE-TO-EMITTER VOLTS (Vgg)

Note 4: Measured from actual maximum diameter.
92CS-14726

Fig. 11 — Typical Base-to-Emitter Voltage Characteristics
for Type 2N5186

LOWER LIMITING VALUE OF COLLECTOR-
TO-BASE CAPACITANCE = 1.3 pf TERMINAL DIAGRAM
LOWER LIMITING VALUE OF EMITTER- i
TO-BASE CAPACITANCE = 0.7 pf Bottom View
FREE-AIR TEMPERATURE (Tgp)=25°C
4
[%2]
3 OPEN
x ° SReUT ouTeyy CAPACHT,
8 T ANCE (Cob,——
C OPEN-CIRCUIT 1, ]
|z ‘\ﬂw‘”mwc&- |
5 T—
g
g
b LEAD 1 —EMITTER
0 LEAD 2—BASE
2 4 6 8 2 4 6 8
0l ! 10 LEAD 3 — COLLECTOR, CASE
REVERSE BIAS VOLTS (Vgg) OR (Vig)
92Cs-1737

Fig. 12 =Typical Variation of Input and Output
Capacitance vs Reverse Bias Voltage for Type 2N5186
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(NOTE 5)
A
O.luf
VouT
(NOTE 4)

ViN=-3.5
(NOTE 3)

50

OHMS

Q=TYPE 2Ns186  'B87>%V |

Vcc' 3v
(NOTE 2)

92CS-11734R1

NOTE I: ALL RESISTANCE VALUES HAVE *
TOLERANCE.

NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, I TMAY
BE NECESSARY TO CONNECT 25—uf DECOUPLING CAPACITORS
ACROSS THE POWER-SUPPLY TERMINALS FOR Vo AND Vgg.

NOTE 3: INPUT VOLTAGE (ViN) OBTAINED FROM MERCURY—
RELAY TYPE PULSE GENERATOR HAVING AN QUTPUT
IMPEDANCE OF 50 OHMS. VN RISE TIME < 1. NSEC;
PULSE DURATION > 300 NSEC; AND DUTY FACTOR < 2%.

1 PER CENT

2N5186

) |
l TIME

REFERENCE WAVE FORM OBSERVED
AT POINT "A"

OUTPUT
VOLTAGE

(Vour!

|
ety —»f

TIME
OUTPUT WAVE FORM

92CS-11728R1

NOTE 4Y4: |NPUT AND OUTPUT WAVE FORMS MONITORED BY
MEANS OF A SAMPLING OSCILLOSCOPE HAVING A RISE
TIME < 0.5 NSEC; INPUT CAPACITANCE OF PROBE £ 2.5
pf WITH SHUNT RESISTANCE > 1000 OHMS,

NOTE 5: TEST POINT FOR OBSERVATION OF REFERENCE

PULSE VOLTAGE (v,).

Fig.2 - Circuit Used to Measure Storage Time (ts) for Type 2N5186.

(NOTE 5)
A
4q
O.lpuf
T OHMS H
Q 3 F—~;o
'ouT
0-1pt 2 (NOTE 4)
VIN 2000
(NOTE 3) OHMS '
50 §
50 OHMS
OHMS 2000
goms
-+
S o cvcc
BB
Q = TYPE 2N5186 L (NOTE 2)

92CsS-11735R1

NOTE I: ALL RESISTANCE VALUES HAVE * 1 PER CENT
TOLERANCE.
NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, IT

MAY BE NECESSARY TO CONNECT 25-uf DECOUPLING
CAPACITORS ACROSS THE POWER-SUPPLY TERMINALS FOR
Ve AND Vgg.

NOTE 3: INPUT VOLTAGE (V|y) OBTAINED FROM MERCURY—
RELAY TYPE PULSE GENERATOR HAVING AN QUTPUT
IMPEDANCE OF 50 OHMS. V y RISE TIME < 1 NSEC;
PULSE DURATION > 300 NSEC; AND DUTY FACTOR < 2%.

NOTE 4: INPUT AND OUTPUT WAVE FORMS MONITORED 3Y
MEANS OF A SAMPLING OSCILLOSCOPE HAVING A RISE
TIME < 0.5 NSEC; INPUT CAPACITANCE OF PROBE £ 2.5
pf WITH SHUNT RESISTANCE > 1000 OHMS.

—10%

|

: REFERENCE WAVE FORMS
| OBSERVED AT

| POINT "4 "

|

OUTPUT WAVE FORMS

92CS-11729R1

i'on toff
VBB = _].OV VBB — +5V
VIN = +6V Vin= — 4V
Voo = +1V Veeg = +1V
NOTE 5: TEST POINT FOR OBSERVATION OF REFERENCE

PULSE VOLTAGE (Vv,).

Fig.3 - Circuit Used to Measure Turn-On Time (to,) and Turn-Off Time (toff)
for Type 2N5186.

.3-
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GROUP A AND GROUP B QUALITY SAMPLING TESTS

100 %
PRODUCTION QUALITY
LoT FACTORY SAMPLING CUSTOMER
TESTS
ITEM TEST DESCRIPTION
GROUP A TESTS LTPD
Subgroup 1. Visual and Mechanical Examination ............cccoevvvviiieinieennnes 10%
Subgroup 2. Pyt a el | PPN 5%
GROUP B TESTS
Subgroup 1. Physical DIimensions ...........ccc.oooiiiiiiiiiniiiiii et e 20%
Subgroup 2. Solderability, Temperature Cycling,
Thermal Shock, Moisture Resistance ..............cccvvveiieieriiiieennn. 20%
Subgroup 3. Shock, Vibration Fatigue, Vibration
Variable Frequency, Constant Acceleration .............ccccuvee.e.. 20%
Subgroup 4. Terminal Strength ......coooiiiiiiiiiiii e 20%
Subgroup 5. Salt Atmosphere .......ccoocoiieiiiiiiiieie e 20%
Subgroup 6. High-Temperature Life, Non-Operating
(Ta = 200°C) it A= 10%
Subgroup 7. Steady-State-Operation Life
(Pp = 300mW, Ty = 25°C) .ooovoirriiiiiieiiiee e A= 10%




RCA SWITCHING TRANSISTOR

High-Speed General-Purpose Type 2N5181

RCA-2N5187* is a planar epitaxial transistor of !
the silicon n-p-n type with exceptional versatility for SII_I CON N - P - N
switching applications. It is capable of high switch-
ing speed over an unusually wide range of collector HIGH SPEED
current, which makes it especially useful in very fast =
circuits operating at low-to-moderate power levels.

| The low saturation voltage and short storage time TRANSISTUR

of this device permit a wide variety of uses in the
handling without distortion of square-wave pulse o TO-52
signals having very high pulse-repetition rates, asin  P|anar EpltﬂXlal Type

data communication, instrumentation, and control v 4 e v ae .

systems. The high-voltage and high-current capabili- For SWIil}hlng App"l}atlons in

ties of this transistor make it exceptionally useful in

“interface” equipment of large information-handling naia-PmGBSSing Equipmem and Other Gritcal
systems. | Applications in Military and Industrial Equipment

The 2N5187 is hermetically sealed in the com-
pact JEDEC TO-52 package.

* Formerly Dev. No. TA2762A. Features

* high switching speeds at high currents —

. Maximum Ratings, Absolute-Maximum Values: ton = 12ns (typ.), t;: = 14ns (typ))
@ Is = 100mA, Iy; = —lgs =10mA
COLLLET(XI‘(?ER-T\‘/'O-BASE v * low saturation voltages —
VO , VeBo ... 25 max. Veglsal) = 0.25V max. ot o = 10mA
COLLECTOR-TO-EMITTER Vgglsat) = 0.85V max. at I = 10mA
VOLTAGE, Vcgo ............... 10 max. A\ . .
* low input and output capacitances —
EMITTER-TO-BASE Ci, = 4pF max.
VOLTAGE, VEBO ... ........ ... 5 max. v cob = 3.5pF max.
COLLECTOR CURRENT, Ic ...... 500 max. mA * wide operating temperature range —

—_ -+ o
TRANSISTOR DISSIPATION, Pr: 65 to -+2007C

For case up to 25°C ... ... 1 max. w * high small-signal beta at high frequencies
temperatures? | above 25°C ... ... derate at 5.72mW/°C _ . _ _

For free-air {up to 256°C . ... .. 0.3 max. w 1hfe| = 4 min.at f = 100MHz, I, = 10mA
temperatures | above 25°C ...... derate at 1.71mW/°C * high reliability —

TEMPERATURE RANGE: production lots of RCA-2N5187 are subjected to and
Storage —65 to +200 °c meet the minimum mechanical e.nwronmeniul, an.d
Operaiing —65 tz 1200 °q life-test requirements of the basic MILITARY speci-

""""""""""" fication MIL-S-19500. See Page 7 for a descrip-

LEAD TEMPERATURE tion of the Group A and GI'OUP B Tests.

(During soldering) :
At distances = 1/16” from seating Information furnished by RCA is believed to be accurate and re-
surface for 10 seconds max 265 max °Q liable. However, no responsibility is assumed by RCA for its use;

nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

a Measured at center of seating surface.

= RADIO CORPORATION OF AMERICA reimmii @ et 547 =

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Pt




File No. 294 2N5187

ELECTRICAL CHARACTERISTICS, at T, = 25°C

TEST CONDITIONS LIMITS
DC DC DC DC DC DC
. . Fre- | Collector-|Collector-| Emitter-|  Emitter | Collector Base Type
Characteristics Symbols quency | to-Emitter| to-Base | to-Base Current | Current Current Units
Voltage | Voltage | Voltage 2N5187
f Vce Vcs VEB IE Ic Is
MHz v ' v mA mA mA | Min. | Typ. Max.

Collector-Cut-off Current IcBo 20 0 - - 450 nA
Collector-to-Base

Breakdown Voltage V(Br)cBO 0 0.01 25 ) Y
Collector-to-Emitter *

Breakdown Voltage V(Br) CEO 10 0 10 ; Y
Emitter-to-Base
~ Breakdown Voltage V(8r)EBO —0.01 0 5 ; |V
Collector-to-Emitter 100 10 -1 03* 0.5* v

Saturation Voltage VcElsat) 10 1 -1 02 0.25 v
Base-to-Emitter 100 10 0.98*| 1.2* v

Saturation Voltage VBE(sat) 10 1 0.8 0.85 v
Static Forward h 1 10 30 - -

Current-Transfer Ratio FE 0.4 30 25 . .
Magnitude of Small-

Signal Forward hg, 100 10 10 416 -

Current-Transfer Ratio

Common-Base,
Open-Circuit Output Cop 0.140 5 0 - 128 35 pF
Capacitance

Common-Base,

Open-Circuit Input Cy 0.140 0.5 0 -1 3 4 pF
Capacitance
Vce  |VBE(off) IBy les IB2

(See Fig. 1) v v mA mA mA

Delay Time ty 6 —4 10 100 -10 - 6 8 ns

Rise Time t. 6 —4 10 100 —10 - 6 10 ns
(See Fig. 1)

Storage Time i 6 — 10 100 —10 - 9 13 ns

Fall Time t; 6 - 10 100 —10 -1 5 8 ns
(See Fig. 2) t 10 — 10 10 -10 - 9 13 ns

Storage Time

*Pulse Test: Pulse duration =< 100 s, Duty Factor =< 0.02.
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. o) 890 ol
Q = Type 2N5187 Vout Q = Type 2N5187
Q Vout
[oN] 620
ol
VIN 56
(SEE NOTE) ViN 9l
240 70 (SEE NOTE )
ol o.
It Yl ol 0.l
s ] 10 )]
l il
10 10
Il \| 10 10
It T It \
¢ )
= © = © L o) . O
92CS-13133R1 VBB Vec=t+6V 92Cs-1313IR1 Vgg = +IIV Vgg=+10V
Note: VIN rise time < 1 nsec, pulse width > 100 nsec, duty cycle < 2%, Resistance values in ohms, Capacitance values in uf.
tq, t, TEST tg, tg TEST o
d 'r 0 Is: M ST > —90%
—>—90% Vgg - +8V
| VIN l
VN | | -lov
| -12.5V :
| |
| |
|
|
| |
s2cs-izizer 1 tr T pe—ts—>| 92¢s-13129
Fig. 1 — Switching Time Test Circuit Fig. 2 — Storage Time Test Circuit
TYPICAL SWITCHING CHARACTERISTICS
COMMON—EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE —AIR TEMPERATURE (Tga)=25°C FREE -AIR TEMPERATURE (Tga) = 25°C
COLLECTOR SUPPLY VOLTS (Vcc)=3 COLLECTOR-SUPPLY VOLTS (V) = 3
"OFF" BASE~TO-EMITTER VOLTS [Vgg (OFF)]:—4 OI‘OOCOLLECTOR\M"-'-'AM”ERES (ICI" =10
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RATIO OF "TURN—ON" BASE CURRENT "TURN-ON" BASE CURRENT (Ig)) — MILLIAMPERES
TO "ON" COLLECTOR CURRENT (Ig/Ic) 92CS-14683 92C5-12554
Fig. 3 — Rise Time Fig. 4 — Delay Time
COMMON-EMITTER CIRCUIT, BASE INPUT.
: o N—EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (TFp)= 25° C R T e AT o o
COLLECTOR-SUPPLY VOLTS (Voc)=3 COLLECTOR —SUPPLY VOLTS (Vce) = 3
ON" COLLECTOR MILLIAMPERES (I¢)=10 YON" COLLECTOR MILLIAMPERES (I¢) = 10
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RATIO OF "TURN-OFF " BASE CURRENT " "
ATIO, RATIO OF "TURN-OFF" BASE CURRENT
TO"ON" COLLECTOR CURRENT (Ig5/I¢) secsizss 10 "R COLLECTOR CURRENT (Tg,/T0) N
Fig. 5 — Storage Time Fig. 6 — Fall Time
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2N5187
TYPICAL SWITCHING CHARACTERISTICS
COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (TFp)=25° C FREE-AIR TEMPERATURE (Tgp) = 25° C
COLLECTOR-SUPPLY VOLTS (Vcc) =3 COLLECTOR-SUPPLY VOLTS (Vc?)=3
"ON" COLLECTOR MILLIAMPERES (I¢)=50 'ON" COLLECTOR MILLIAMPERES (I¢)=50
100, 2
- .
o & »
2 o
S a4 R, F-4 5 A
o Tod4r NO/
S O BWI0 ok, g w0 0231 o775
8 ~. %o, Ty & s 0.l N o0
z . Len TN 2 0.05 A, A %
< Cro~ O 2 : NI
4 ~ H Oﬁ 8, < 6! & U
N CuAs, 3 NN\
| ™N ﬁ,?s ECU TS,
e Wy Qﬁ"?@vr b, N \%004,
w 8,/ < Us &
w /. =
: >~ — \1\%‘/»0“5—_: y \k\%é:zﬁ‘e
G - NSl : e
] N N 2 o, & o)
g \ O/“ &l N //{. 4/}
8 2 \‘ Qos hnd C‘/\\
172 &)
, Y ,
0.0l 4 ol 46 8 .0l . o : i
RATIO OF "TURN-OFF" BASE CURRENT RATIO, OF "TURN-OFF" BASE CURRENT
TO"ON" COLLECTOR CURRENT (IB2/I¢) o, o inces TO"ON" COLLECTOR CURRENT (IB2/Ic) o, .o ,cor
Fig. 7 — Storage Time Fig. 8 — Fall Time
COMMON-EMITTER CIRCUIT, BASE INPUT, COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tgp) =25°C FREE-AIR TEMPERATURE (TFp) = 25° C
COLLECTOR-SUPPLY VOLTS(Vge) =3 COLLECTOR-SUPPLY VOLT. (Vgc“ 3
"ON" COLLECTOR MILLIAMPERES (I¢)=100 COLLECTOR MILLIAMPERES (Ic)= 100
100, -
g . i
[=] 4 [%2] 6 £
3 ~ 2 09,
g S g e a9
7] 2 N w ookp,
o a N 0(
5 \\ \ g 2 (600,94’
z NG TN g 254
1w S . i N \\O& %
2 8 2 ~~ SYEs < > s 9.
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: S SSSE PR SRSANE
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T 2 7‘(.2. U 03 2 > S N O‘\? Ly
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! [ 05 !
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RATIO OF "TURN-OFF" BASE CURRENT RATIO OF "TURN-OFF" BASE CURRENT
TO "ON" COLLECTOR CURRENT (Ip,/Ic) TO "ON" COLLECTOR CURRENT (Igy/Ic)
92CS-14684. 92CS-14688
Fig. 9 — Storage Time Fig. 10 — Fall Time
TYPICAL CHARACTERISTICS
COMMON—-EMITTER CIRCUIT, BASE INPUT. ,,’ COMMON—EMITTER CIRCUIT, BASE INPUT.
COLLECTOR—TO-BASE VOLTS (V¢g) = 20 7 FREE—AIR TEMPERATURE (Tga)=150°C
BASE-TO-EMITTER VOLTS {VgEg)=0 P COLLECTOR—TO—EMITTER VOLTS (VCE)=15
2 3
103 ~ 3 /
5 ¢ & /
Qg4 Z Yy o2
S 5 /
- 2 ~
12}
g |03° j/ E 100 y 4
w6 w g 7
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FREE—-AIR TEMPERATURE (Tpa)—°C BASE-TO-EMITTER VOLTS (Vgg)
92Cs-14686 92CS—12550RI

Fig. 11 = lggy vs Temperature

Fig. 12 = Iogy vs Vg
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GROUP A AND GROUP B QUALITY SAMPLING TESTS

File No. 294

100 %
PRODUCTION QUALITY
LoT FACTORY SAMPLING CUSTOMER
TESTS
ITEM TEST DESCRIPTION
GROUP A TESTS LTPD
Subgroup 1. Visual and Mechanical Examination ...................cccoooeiein. 5%
Subgroup 2. Electrical ..o 10%
GROUP B TESTS
Subgroup 1. Physical Dimensions ...................ccoooiiiiiiiiiii 20%
Subgroup 2. Solderability, Temperature Cycling,
Thermal Shock, Moisture Resistance ..............................oo. 20%
Subgroup 3. Shock, Vibration Fatigue, Vibration
Variable Frequency, Constant Acceleration .......................... 20%
Subgroup 4. Terminal Strength ... ... . 20%
Subgroup 5. Salt Atmosphere ..o 20%
Subgroup 6. High-Temperature Life, Non-Operating
(Ta = 200°C) i = 10%
Subgroup 7. Steady-State-Operation Life
(P, = 300mW, Ty = 25°C) oo, = 10%
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DIMENSIONAL OUTLINE

JEDEC No. TO-52
584

b =

452/ e—

|

,150(3.a|)
l 115 \292
s v

SEATING PLANE

¥ :
- T
.5(1;0 1 U U h L.oso (762)MAX.
127
MIN.
l [] I] De—s LEADS
019 (,483) DIA
250 (6.35)] o6 \.406) VA
MIN. osouzn NOTE 2
NOTE 2
NOTE 2
> —100(254) T.P.
!———l 050(1.27) T.P.
INSULATIONA | NOTE 3

,046 L7 /—ﬁk

036 9I4

048

NOTE 4
92CS$-12342R2

Dimensions in Inches and Millimeters

Note 1: Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Note 2: The specified lead diameter applies in the zone between
0.050” (1.27 mm) and 0.250” (6.35 mm) from the seating plane.
From 0.250” (6.35 mm) to the end of the lead a maximum di-
ameter of 0.021” (0.533 mm) is held. Outside of these zones, the
lead diameter is not controlled.

Note 3: Leads having a maximum diameter of 0.019” (0.482 mm)
at a gauging plane of 0.054” (1.372 mm) + 0.001” (0.025 mm)
— 0.000” (0.000 mm) below seating plane shall be within 0.007”
(0.177 mm) of their true position (location) relative to a maxi-
mum width of tab.

Note 4: Measured from actual maximum diameter.

TERMINAL DIAGRAM
Bottom View

LEAD 1 —EMITTER
LEAD 2— BASE
LEAD 3 — COLLECTOR, CASE

2N5187
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TYPICAL CHARACTERISTICS

COMMON-EMITTER CIRCUIT, BASE NPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (TFa)=25° C FREE-AIR TEMPERATURE (Tgp)=25° C
80 = 1
L
4
| o 08
60 T 6‘
CTOR| TO- >
l;EJ couLE é\"7/;7. T 0s
be ﬁi‘a NRYES £
€ o 40 — L s
52 28 N Q w
35 PP NN Y o
I @ ] 2 /
= (NG ; 5
& S ——] >
& 20 <1 5 _é
uwz \ XC\D S W o2 20 |
= Q,—o\-X 2 RATIo T0
ok “A—O A IS} OF COLLECTOR CURRENT
MO\ WATAY 8 |——BASE CURRENT (Ic/Ig)=10
° 0 | [ 1 1]
4 4 8 45 2 4 6 8 4 8
I 10 100 ' 10 100
COLLECTOR MILLIAMPERES (Ic) 530S 14702 COLLECTOR MILLIAMPERES (I) 9265— 14689
Fig. 13 = hpgvs I¢ Fig. 14 — Vopl(sat) vs I
COMMON-EMITTER CIRCUIT, BASE INPUT.
COLLECTOR-TO-EMITTER \)OLTS (VCE) = COMMON-EMITTER CIRCUIT, BASE INPUT,
FEFT LHH COLLECTOR MILLIAMPERES (Ic) = {_ —_I%0
100 3 0%
s "
2 ) N
- ) 2 05 ’_1‘,;9!,—
' 80 '-€r2 g '70
- =
=y M 100 S o4 = B
w £ ‘} @x - ‘S'G T
go 60 Y w = - 1
B35 2% £ 03 = O e
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0_ o - o s | - g
;g 40 rzﬁ' v 02 =+ = F5)70
%z I g g = 1] ASE- ‘GRREN c/IBA
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3
°|00 e L it AL e 75 -50 -25 O 25 50 75 100 125 150
FREE-AIR TEMPERATURE (Tpa) —°C FREE-AIR TEMPERATURE (TEa)—°C
92CS-12555 92CS-12543RI
Fig. 15 = hpg vs Temperature Fig. 16 — V¢g(sat) vs Temperature

COMMON—EMITTER CIRCUIT, BASE INPUT. Iy HH COMMON -EMITTER CIRCUIT,
FREE-AIR TEMPERATURE (Tgp)=25° C L coEﬁEET'QEU"
= e |00
FREOU7ENCY (£)=100 MHz - MILLIAMPERES (I¢) = {———|o
= , 5 i |
w ey 0 > 5, I
g3 © P < 2 o i 2
2 o g ] I—— - 9| 7 ]
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Fig. 17 = T00MHz hy, vs I, Fig. 18 — Vg(sat) vs Temperature
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TYPICAL CHARACTERISTICS

COMMON-BASE CIRCUIT,EMITTER OPEN.
FREE-AIR TEMPERATURE (Tgp) = 25°C
FREQUENCY (f) =1 Mc
EMITTER CURRENT (Ig)=0
: ,
4
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23 ,
Tua’® :
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o5 i
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@o© | ]
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(3]
o 2 4 6 8 10 12 14
COLLECTOR-TO-BASE VOLTS (Vcg)
92Cs-12548
Fig. 19 — Output Capacitance
COMMON-BASE CIRCUIT, COLLECTOR OPEN.
FREE-AIR TEMPERATURE (Tgp) =25°C
FREQUENCY (f) = | Mc
COLLECTOR CURRENT (I¢) =0
HHHHH
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EMITTER-TO-BASE VOLTS (Vgg)
92CS-12547
Fig. 20 — Input Capacitance
COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tgp)=25° C
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S
& 06
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E
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W 04
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9 0.2
a
[¢]
I 4 ® 10 ? % 800
COLLECTOR MILLIAMPERES (I¢)
92Cs-14688

Fig. 21 — Vgpglsat) vs Iy
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High-VoItagg GeneraI-Purpose Type

RCA-2N5188* is a double-diffused epitaxial
planar transistor of the silicon n-p-n type. SII_IGUN N' P'N
This transistor features high breakdown volt- 2 Rnéﬁ»
ages, low saturation voltages, and high switching HIGH _VUI-TAGE T
) speeds over a wide range of collector current. These } }
‘ features make this device well suited for core-driver
and line-driver service in high-performance com- TRANSISTUR
' puters and in other critical industrial applications, JEDEC
and in class C service in mobile and portable equip- TO-39
ment.

The 2N5188 is hermetically sealed in a JEDEC For GUTB-U[IVET and I."Iﬂ'nrwer

TO-39 package designed to provide very low thermal servme m
resistance. This construction permits this device to

dissipate substantial amounts of power internally in : i HY
high-duty-factor or non-saturating applications. nata'Pmcessmg Eqummem and mher Grmcal

Applications in Military and Industrial Equipment

* Formerly Dev. No. TA7184A.

. . Features
Maximum Ratings, Absolute-Maximum Values: v
( COLLECTOR-TO-BASE e excellent power handling capability —
VOLTAGE, Vceo . ... ... ... . 60 max. A% 4W max. at T = 25°C
COLLECTOR-TO-EMITTER
VOLTAGE, Vceo ........... .... 2b5max. A\ * high gain-bandwidth product —
EMITTER-TO-BASE fr = 325MHz typ.
VOLTAGE, VEeo .. ........ . .. .. 5 max. A\
COLLECTOR CURRENT, Ic .. ... .. Limited by dissipation * high switching speeds —
TRANSISTOR DISSIPATION, Pr: tyy = 20ns iyp.% _
For case fup to 26°C .. ... . 4 max. w toif = 30ns typ. atlo = 150mA
temperatures? | above 25°C .. .. .. derate at 22.8mW/°C ’
For ambient {up to 25°C ... .. 0.8 max. :
temperatures | above 25°C ... . .. derate at 4.6mW/°C * low output capacitance —
TEMPERATURE RANGE: Cop = 8PF typ.
Storage and Operating (Junction) —65 to +200 °C
LEAD TEMPERATURE ¢ high reliability —
(D““f‘g SOIdeI:"g) - ) production lots of RCA-2N5188 are subjected to and
At distances = 1/32" from seating . meet the minimum mechanical, environmental, and
surface for 10 seconds max. ..... 265 max. c life-test requirements of the basic MILITARY speci-
! fication MIL-S-19500. See Page 7 for a descrip-
a Measured at center of seating surface. tion of the Group A and Group B Tests.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA rwiwi s s
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.




File No. 295 | 2N5188

ELECTRICAL CHARACTERISTICS, at TA = 25°C

TEST CONDITIONS LIMITS
CoIEIector- Em{atter- Cé)llectt%r gmitter CBase T
s to-Emitter to-Base urren urrent urrent ype ;
Characteristics Symbols Voltage Voltage IN5188 Units
VcE VEB lc IE Is
v \ mA mA mA Min. Typ. | Max.
Collector-Cutoff Current lcBo Vee=30 0 - - 0.5 uA
Collector-to-Emitter
Breakdown Voltage BVceo 30 0 25 . ) v
Collector-to-Base
Breakdown Voltage BVceo 0.01 0 60 . ) v
Emitter-to-Base -
Breakdown Voltage BVeBo 0 0.01 3 . . v
Collector-to-Emitter 150 7.5 - - 0.5 v
Saturation Voltage Ver(sat) 500 50 . ) 1| v
Base-to-Emitter v 150 7.5 - - 1.1 v
Voltage BE 500 50 - . 15* v
Static Forward-Current h 1 500 20* - .
Transfer Ratio FE 0.5 150 25 - .
Maanitudg gf Small-Signal
orward Current—
Transfer Ratio hre 10 50 2.5
at f = 100 MHz
OupulCepciance Ca V=10 : e o | o
Vee g1 -1@2
S : i S R I B
ety t 6.4 150 15 L - s s
T ime t 6.4 150 15 Sl o] 50 | ms

*Pulsed conditions - Pulse duration < 400 s; duty factor < 0.03.
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TYPICAL CHARACTERISTICS

Fig. 3 — Collector-to-Emitter Saturation-Voltage vs

COMMON—EMITTER CIRCUIT, BASE INPUT.
FREE—AIR TEMPERATURE (Tgp)=25°C
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Fig. 1 — Static-Forward-Current Transfer-Ratio
Characteristic
COMMON—EMITTER CIRCUIT,BASE INPUT.
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Fig. 5 — Base-to-Emitter Voltage Characteristic
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Fig. 4 — Collector-to-Emitter Saturation-Voltage
Characteristic
COMMON—EMITTER CIRCUIT, BASE INPUT.
COLLECTOR MILLIAMPERES (Ic)=500
BASE MILLIAMPERES (Ig)=50
i
w
(3]
2
o 13
g
>
o
W2
[
s
¥
e u
i
(72}
<
°
-7 -50 -25 0 25 50 75 100
FREE-AIR TEMPERATURE (Tga)—°C
92CS-14747

Fig. 6 ~ Base-to-Emitter Voltage vs Temperature



File No. 295 2N5188

TYPICAL CHARACTERISTICS

FREQUENCY (f)=140 Kc
FREE—AIR TEMPERATURE (Tgp)=25°C
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Fig. 7 — Output Capacitance Characteristic

FREQUENCY (f)=140 Kc
FREE—AIR TEMPERATURE (Tgp)=25°C
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Fig. 8 — Input Capacitance Characteristic

COMMON—-EMITTER CIRCUIT, BASE INPUT.
FREQUENCY (f)=100 MHz
FREE—AIR TEMPERATURE (Tpp)=25°C
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Fig. 9 — Small-Signal Forward-Current Transfer-Ratio
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GROUP A AND GROUP B QUALITY SAMPLING TESTS

100 %
PRODUCTION FACTORY QUALITY CUSTOMER
LOT TESTS SAMPLING
ITEM TEST DESCRIPTION LTPD
GROUP A TESTS
Subgroup 1. Visual and Mechanical Examination ..........cccoooveiiiiiiiinnee. 10%
Subgroup 2. Electrical ..o 5%
GROUP B TESTS
Subgroup 1. Physical Dimensions ...............coiiiiiiiiiniiiinieei s 20%
Subgroup 2. Solderability, Temperature Cycling,
Thermal Shock, Moisture Resistance ................ccceeeeieiiniieninnn. 20%
Subgroup 3. Shock, Vibration Fatigue, Vibration
Variable Frequency, Constant Acceleration ..........ccccceenne. 20%
Subgroup 4. Terminal Strength ... 20%
Subgroup 5. Salt Atmosphere ........coooiiiiiiii s - 20%
Subgroup 6. High-Temperature Life, Non-Operating
(Ta = 200°C) oot A= 10%
Subgroup 7. Steady-State-Operation Life
(Pp = 800mW, Ta = 25°C) ioiiiiiieieiiieie e A= 10%
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2N5188

DIMENSIONAL OUTLINE
JEDEC TO-39

.370 9.40]
.33518.89
DIA

.335 [8.51

L_ I“so%lgooj

.100 (2.54) ||
MIN.

!

’ .260 ‘s.eo
.24016.10

lSEATING PLANE

\f(laf)sg (55¢ ! U U l}\ 5 (?2.70)
DETAILS OF OUT- D D D MIN.

LINE IN THIS
ZONE OPTIONAL
.210 (5.33 3 LEADS
.019,483
190 14.83 0i6 (.406'
DIA.
EAD .100 (2.54)
INSULATING
LET
D )
100 (2.54)
QUTSIDE .
CORNER
RADII
.007(.178) ,
MAX.
.034‘.864
028\.711
.045(1.02
029(.737,
INDEX TAB 92CS-14687

Dimensions in inches and millimeters

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

TERMINAL DIAGRAM

Bottom View

LEAD 1 —EMITTER
LEAD 2 —BASE

LEAD 3 — COLLECTOR, CASE
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TYPICAL FALL-TIME (#) CHARACTERISTICS
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Fig. 12

TYPICAL STORAGE TIME (t;) CHARACTERISTICS
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2N5188

TYPICAL RISE TIME (1) CHARACTERISTICS

TYPICAL ** TURN-ON’’ TIME (t,,) CHARACTERISTICS

70HH COLLECTOR-SUPPLY VOLTS (Ve = 10 HH
» o= I COLLECTOR-SUPPLY VOLTS (Vgc) = 10
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Fig. 16

CIRCUIT USED TO MEASURE TURN-OFF TIME (t,4)
AND STORAGE TIME (t,)

40
Veer6.4v  OHMS
(NoTE2) O VVV—

oipt  SE%S

VouT (NOTE 4)
’o)

ViN
(NOTE 3) 92CS-12729R1
50
OHMS
Vgg=I5.9 Vv
(NOTE 2)

Q = TYPE 2N5188

92CS-1754RI

NOTE 1: ALL RESISTANCE VALUES HAVE + 1 PER CENT TOLERANCE.
NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE NEC-
ESSARY TO CONNECT 25-uf DECOUPLING CAPACITORS ACROSS THE
POWER-SUPPLY TERMINALS FOR Vcc AND Vgs.

NOTE 3: INPUT VOLTAGE (V,y) OBTAINED FROM MERCURY-RELAY TYPE
PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50 OHMS. V,y
RISE TIME < 2 NSEC; PULSE DURATION > 150 NSEC; AND DUTY
FACTOR < 2%.

NOTE 4: INPUT AND OUTPUT WAVE FORMS MONITORED BY MEANS OF
A SAMPLING OSCILLOSCOPE HAVING A RISE TIME < 0.5 NSEC; INPUT
Cﬁl;;I‘\CITANCE OF PROBE < 2.5pf WITH SHUNT RESISTANCE OF 1 MEG-
OHM.

Fig. 18

N
(NOTE 3)

RATIO OF COLLECTOR CURRENT TO"TURN-ON" BASE CURRENT (Ic/1g))
92CS$~12907

Fig. 17

CIRCUIT USED TO MEASURE TUNE-ON TIME (t,,)

40
Vee= 6.4V OHMS

v (NOTE 4)
ouTt o

A
92CS~-12730R!

15.9v

0 = TYPE 2N5188

92CS~11752RI

NOTE 1: ALL RESISTANCE VALUES HAVE = 1 PER CENT TOLERANCE.
NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE NEC-
ESSARY TO CONNECT 25-uf DECOUPLING CAPACITORS ACROSS THE
POWER-SUPPLY TERMINALS FOR Vcc AND Vgg.

NOTE 3: INPUT VOLTAGE (V,y) OBTAINED FROM MERCURY-RELAY TYPE
PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50 OHMS. Vy
RISE TIME < 2 NSEC; PULSE DURATION > 150 NSEC; AND DUTY
FACTOR < 2%.

NOTE 4: INPUT AND OUTPUT WAVE FORMS MONITORED BY MEANS OF
A SAMPLING OSCILLOSCOPE HAVING A RISE TIME < 0.5 NSEC; INPUT
CAPACITANCE OF PROBE < 2.5pf WITH SHUNT RESISTANCE OF 1 MEG-
OHM.

Fig. 19



 RCA SWITCHNG TRANSISTOR

High-Voltage General-Purpose Type B

2N5189

RCA-2N5189* is a double-diffused epitaxial
planar transistor of the silicon n-p-n type featuring
high breakdown voltages, low saturation voltages,
and high switching speeds over a wide range of col-
lector current.

It is especially useful in switching applications
of high-performance computers and in other critical
industrial applications where high-voltage and high-
current handling capabilities and short ‘“turn-off”
and ‘“turn-on” times are important design features.
These features also make the 2N5189 particularly
useful in class C circuits for mobile and portable
equipment.

The 2N5189 is hermetically sealed in a metal
package like the JEDEC TO-39 but with a reduced
height (0.195” max, 0.175” min) and 0.5” min. leads.

* Formerly Dev. No. TA7322.

Maximum Ratings, Absolute-Maximum Values:

COLLECTQR-TO-BASE

VOLTAGE, Vco .......... ... .. 60 max. A%
COLLECTOR-TO-EMITTER

VOLTAGE, Vceo ..... ... ... .. .. 35 max. A\
EMITTER-TO-BASE

VOLTAGE, VeEeo ... ... ... . .. 5 max. A%

COLLECTOR CURRENT, Ic .. . Limited by dissipation

TRANSISTOR DISSIPATION, Pr:

For case fup to 25°C ... .. 5 max. w

temperatures? | above 25°C . . .. Derate at 28.5mW/°C

For ambient {up to 25°C ... . .. 1 max. W

temperatures | above 25°C ... ... Derate at 5.7TmW/°C
TEMPERATURE RANGE:

Storage and Operating (Junction)  —65 to +200 °C
LEAD TEMPERATURE

(During Soldering) :

At distances = 1/32” from seating

surface for 10 seconds max. . .. . 265 max. °C

a Measured at center of seating surface.

SILICON N-P-N
HIGH-VOLTAGE
TRANSISTOR

For Gore-Driver and Line-Driver

Service in

Data-Processing Equipment and Other Critical
Applications in Military and Industrial Equipment

Features

excellent power handling capability —

Py = 5W max. at Tc = 25°C
1W max. at T, = 25°C

* high switching speeds at high currents —

fon, = 40ns max. at Ic = 1A
to;: = 70ns max. at lc = 1A

* high breakdown-voltage capabilities —

Vsreso = 60V min.
Varoero = 35V min.

* high reliability —
production lots of RCA-2N5189 are subjected to and
meet the minimum mechanical, environmental, and
life-test requirements of the basic MILITARY speci-
fication MIL-S-19500. See Page 5 for a descrip-
tion of the Group A and Group B Tests.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

S— oo

RADIO CORPORATION OF AMER'CA Trademark(s) ® Registered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.

2N5189 867

Marca(s) Registrada(s)

e e e — B —

—
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ELECTRICAL CHARACTERISTICS, at Ta = 25°C

2N5189

TEST CONDITIONS LIMITS
« e Type .
Characteristics Symbols Ta f Ves | Ve lc I I IN5189 Units
°C MHz Volts mA Min. Max.
Collector-Cutoff Current lcBo 25 30 0.5 .\
Collector-to-Base
Breakdown Voltage V(Br)cBO 25 0.1 60 B v
Collector-to-Emitter
Breakdown Voltage V(BR) cEO 25 10 35 - v
Emitter-to-Base
Breakdown Voltage V(Br)EBO 25 0.1 - 5 v
Collector-to-Emitter
Saturation Voltage Vee(sat) 25 1000 100 - 1 v
Base-to-Emitter
Saturation Voltage VBE(sat) 25 1000 100 . 15 v
) . 25 1 100 - 30
Static Forward Current-
h hrE 25 1 500 - 35
Transfer Ratio 9% 1 1000 ; R
Small-Signal Forward-
Current Transfer Ratio by 100 10 50 2.5 -
Common-Base, Open-Circuit
Output Capacitance Cob 0.1 10 0 - 12 pF
Turn-On Time N Ic I8y IB2
Delay Time on 40 ns
+ (ty+t) 1000 100 -
Rise Time
Turn-gff TimeT t
torage Time off—
( + ) (t,+t) 1000 100 -100 - 70 ns
Fall Time

*Pulsed condition—Pulse duration = 400 us, duty factor = 0.03.

CIRCUIT USED TO MEASURE TURN-ON TIME (¢, )

Veg=lov
90
10.9 v
+———O
v Q Vout
IN 1008
INPUT PULSE
tr £ Ins
td= 100ns 1008 Q
92CS-13486R!
=Type 2N5189 .
Q=Typ Fig. 1

Q:

-2.

CIRCUIT USED TO MEASURE TURN-OFF TIME ('off)

98 (10 W)

_ZGM

INPUT PULSE
tf<ins =
td*100ns

Vgg=6V

92CS~-13487RI

Type 2N5189 Fig. 2

A
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TYPICAL CHARACTERISTICS
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Fig. 10 — Collector-to-Emitter Breakdown Voltage vs
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Fig. 9 — Collector-Cutoff Current vs Ambient Temperature
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GROUP A AND GROUP B QUALITY SAMPLING TESTS

100 %
PRODUCTION QUALITY
LoT FACTORY SAMPLING CUSTOMER
TESTS
ITEM TEST DESCRIPTION
GROUP A TESTS LTPD
Subgroup 1. Visual and Mechanical Examination ................................... 10%
Subgroup 2. Electrical ..o 5%
GROUP B TESTS
Subgroup 1. Physical Dimensions ................ccooooiiiiiiiiiiiniii e 20%
Subgroup 2. Solderability, Temperature Cycling,
Thermal Shock, Moisture Resistance ...............c.cooeeiiiiiinenn, 20%
Subgroup 3. Shock, Vibration Fatigue, Vibration
Variable Frequency, Constant Acceleration ................ooceen. 20%
Subgroup 4. Terminal Strength ..o 20%
Subgroup 5. Salt Atmosphere ........ccoocooiiiiiiiiii 20%
Subgroup 6. High-Temperature Life, Non-Operating
(TA = 200°C) it A = 10%
Subgroup 7. Steady-State-Operation Life
(P, = 300mW, Ty = 25°C) i A= 10%
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TYPICAL CHARACTERISTICS

Fig. 7 — Output Capacitance vs Collector-to-Base Voltage

COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON -EMITTER CIRCUIT, BASE INPUT.
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s 60| » 60 TTT
HELY 2 ImapLs
Q 3 Vg
Q o\ w X
€2 7] <24
g o S RIS o2
S O g .\,_\k\ '
€2 40 Q | 40 <&
] < 5% (3 o
a < ~ «
-\ +
T (o A + (_'0\" » a
L e
£ n w »
$ 20 Z 2
= z
w [e]
0 |
z g
=)
[
o) 10 20 30 0 10 20 30
RATIO OF "ON" COLLECTOR CURRENT TO RATIO OF "o‘N" COLLECTOR CU!(?RENT ‘l’)O
" " " ' CURRENT (Ic/T
TURN ON" BASE CURRENT (Ic/Ig) s2cs- 13695 TURN ON" BASE C/IB) e ames
Fig. 3 = Rise Time vs 1o/, Fig. 4 = Turn-On Time vs I¢/l3p,
T 1]
COMMON-EMITTER CIRCUIT, BASE INPUT. T COMMON-EMITTER CIRCUIT, BASE INPUT.
AMBIENT TEMPERATURE (TA) = 25°C LI AMBIENT TEMPERATURE (TA) = 25°C
150 COLLECTOR AMPERES (I() = | 60| COLLECTOR AMPERES (Ic)=!
(723
2 g
O [e]
& wen o
o RATIO OF "ON" COLLECTOR CURRENT TO » RATIO OF "ON" COLLECTOR CURRENT TO
Z TURN OFF" BASE CURRENT (Ic/Igp)= g "TURN OFF" BASE CURRENT (I¢/Ig2)=301]]
Z 100 g 40
| . z
ha ~
% 7 < AN u
K h & = w S
w =
2 50 F 20 o y
[ —— 20 W - —
w N — [0 )
w < T~ — J{
o — 10 19 ~
| 4 E 5
g == 5 »
2 i
- |
0 10 20 30 0 10 20 30
RATIO OF "0.'.“" COLLECTOR CURRENT TO RATIO OF "o"N" COLLECTOR CURRENT TO
TURN ON" BASE CURRENT (Ic/Ig) 020513891 TURN ON" BASE CURRENT (IC/IB)  g,cq.13889
Fig. 5 — Turn-Off Time vs ¢/l Fig. 6 — Storage Time vs l¢/1g;
COMMON - BASE CIRCUIT,EMITTER OPEN. COMMON-BASE CIRCUIT, COLLECTOR OPEN.
AMBIENT TEMPERATURE (Tp) = 25°C AMBIENT TEMPERATURE (Ty)=25°C
12 [FREQUENCY (f) = 0.1 MHz FREQUENCY (f)=0.1 Mc/s
@ 'CIEMITTER CURRENT (Ig) =0 o 50 COLLECTOR CURRENT (Ig)=0
: g
S &
(] [e]
o o
] [\
- 10 1 s0
[<J Qo
e 5
= e
S 5]
= Z
= [
Q s}
§ 8 g 40
3] g =
.5 N S —
a a
2 z
) © 6 30
[} 10 20 30 40 0 ! 2 3 4
COLLECTOR-TO-BASE VOLTS (Vcg) EMITTER-TO-BASE VOLTS (Vgg)
’ 92CS 14750 92C5-13906

Fig. 8 — Input Capacitance vs Emitter-to-Base Voltage
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DIMENSIONAL OUTLINE =
312 (339) - -
DIA ::

s

335 (8.50)
" 305\775 -
DIA. ‘

195 4.95)
175 \a45

100 (254) |
MIN.
(NOTE 5)

lSEATING PLANE

125 (317) LY
009\023 05 (12.70)
DETAILS OF OUT— D D MIN
LINE IN THIS [ 1
ZONE OPTIONAL
200 3 LEADS
019 (.482)
016 \.407,
DIA
(NOTE 2)
LEAD
INSULATING
EYELETS
B ¥
100(2.54)
OUTSIDE --x
CRRDIT . 45°
007(018) MAN P
034 (.363)
028\712 \//
045 (|.|4)
029 \074,
INDEX TAB (NOTE 4) 92CS ~I0I90R5

Dimensions in Inches and Millimeters
Note 1: Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as indicated.

Note 22 The specified lead diameter applies in the zone

between 0.050” (1.27 mm) and 0.250" (6.35 mm) from the seat-

ing plane. From 0.250" (6,35 mm) to the end of the lead a

maximum diameter of 0.021” (0.533 mm) is held. Outside of \
these zones, the lead diameter is not controlled.

Note 3: Leads having a maximum diameter of 0,019” (0.482
mm) at a gayging plane of 0,054" (1.372 mm) + 0.001" (0.025
mm) - 0‘080' (0.000 mm) below seating plane shall be within
0.007" (0.177 mm) of their true position (location) relative to
a maximum width of tab.

Note 4: Measured from actual maximum diameter.

Note 5: This zone is controlled for automatic handling.
The variation in actual diameter within the zone shall not

exceed 0.010” (0.25 mm).

TERMINAL DIAGRAM
Bottom View
B

C
CASE

LEAD 1 —EMITTER
LEAD 2— BASE
LEAD 3 — COLLECTOR, CASE




23202
2N3878, 2N3879
375

File No.

299 |

RCA-2N3878, 2N3879, 2N5202*% are epitaxial
silicon n-p-n transistors. The 2N3878 is an amplifier
type intended for audio-, ultrasonic-, and radio-frequency
circuits. Types 2N3879 and 2N5202 are switching
transistors intended for use in high-current, high-speed
switching circuits.

Typical applications for these transistors include:
low-distortion power amplifiers, oscillators, switching
regulators, series regulators, converters, and inverters.

*Formerly RCA Dev.
TA7285, respectively.

Type Nos.TA2509, TA2509A, and

ALSO AVAILABLE. ..

Type 40375 is a 2N3878 with
* a factory-attached heat radia-
tor; it is intended for printed
circuit-board applications.

H-1470A

40375

Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:

With external base-to-emitter resistance(RBE) =50Q .... V
Withbaseopen. . . ... ... .. .. .
EMITTER-TO-BASE VOLTAGE . . . . . . . .o v i i i oo

CONTINUOUS COLLECTOR CURRENT
PEAK COLLECTOR CURRENT
CONTINUOUS BASE CURRENT
TRANSISTOR DISSIPATION:
At case temperatures up to 25° C and Vo
up to 36 V

28 V

23V

At case temperatures up to 25° C and Vo
above 36 V

At case temperatures above 25° C and Ver

above 36V . . . . e e e
28 V o e e e e e e e e e e

23V

At free-air temperatures up to 25°C . . .. ... ... ... ...

At free-air temperatures above 25° C
TEMPERATURE RANGE:

Storage & Operating (Junction)
PIN TEMPERATURE (During soldering):

28 V e e
23V e

Atdistances 2 1/32 in. from seating plane for10 s max. . ...

SILICON N-P-N TRANSISTORS
Amplifier and Switching Types for
Industrial and Commercial Applications

i H-1340

2N3878, 2N3879, & 2N5202
(JEDEC TO0-66)

® Maximum operating-area curves for DC and pulse operation. .
IS/b' limit line begins at: 36 V (2N3878)

28 V (2N3879)
23V (2N5202)
® VigR(sus) = 90V (2N3879)
75 V (2N5202)
65V (2N3878)

® Vopo = 120V Max. (2N3878, 2N3879, 2N5202)

® Rated for safe operation in both forward- and reverse-bias
conditions.

® Total saturated switching time typically less than 1 ps at
4 A for 2N3879 and 2N5202.

MAXIMUM RATINGS

2N3878
40375 2N3879 2N5202
VCBO 120 120 120 \"
R(sus) 65 90 75 \Y
VEBO 7 7 -7 A%
I 7 7 4 A
10 10 5 A
I 5 5 2 A
P
35(2N3878) — - W
—- 35 — w
- - 35 w
See Fig.5 - -
- See Fig.6 -
- - See Fig.6
See Figs.4 & 5 - -
- See Figs.4 & 6 -
- - See Figs4 & 6
5.8 (40375) - — W

See Fig.7 - -

. 65 t0 200 ——————— - °C

— 255 = °C

RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A. 9/67
Supersedes File No.110 6/66

Trademark(s) ® Registered
Marca(s) Registradals)
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2N5202 2N3878
40375 2N3879

ELECTRICAL CHARACTERISTICS Case Temperature (T¢) = 25° Unless Otherwise Specified

Characteristic

Symbol

TEST CONDITIONS

LIMITS

DC

Collector
Volts

DC
Emitter
or Base

Volts

DC
Current
(Amperes)

Types
2N3878
40375

Type
2N3879

Type
2N5202

vce

VCE

VEB

VBE | IC

IE IB

Min.

Max.

Min.

Max.

Min.

Max.

Units

Collector-Cutoff
Current

ICEO

40

- | 5

mA

ICcEV

100

-1.5

- | 4

mA

Ierv
(T =150°C)

100

-1.5

- 4

- 10

mA

Emitter-Cutoff
Current

IEBO

— 10

mA

DC Forward-Current
Transfer Ratio

hFE

1.2

[NV I ]

N ==

12 -
40 -
20

100

Collector-to-Emitter
Sustaining Voltage:
(See Fig.1 & 2)
With base open

VCEO(sus)

0.2

509 -

759 -

With external base-to-
emitter resistance
(RBE) =50 @

VCER(sus)

Base-to-Emitter
Voltage

VBE

1.2

— 2.5

— 1.8

- 1.9

Collector-to-Emitter
Saturation Voltage

Veg(sat)

NGNS NN S

0.4
0.5

- 2.0

- 1.2

- 1.2

Output Capacitance
(At 1 MHz)

Cob

10

- 175

- 175

- 175

pF

Second-Breakdownb
Collector Currentd
(Withbase forward
biased)

Is/p°©

40

750 -

500 -

400 -

mA

Second-BreakdownP
Energy:
With base reverse
biased, Rg=50 Q,
L=50pH
With base reverse
biased, Rg=50 Q,
L=125 yH

Eg/p®

VBRB=

VBB=
—4

0.4 -

Small-Signal, Forward-
Current Transfer
Ratio (At 10 MHz)

hee

10

0.5

6.0 -

6.0 -

6.0 -

Sat. Switching Turn-
On Time:
Delay Time

Vees=

0.4f

ns

Rise Time
(See Fig.24,25, & 26)

30

0.4f

- 400

- 400

ns

Sat. Switching
Storage Time
(See Fig.24,25,&27)

Vees=
30

—0.49

- 800

- 800

ns

Sat. Switching Fall Time!
(SeeFig.24,25,&28)

te

vce=
30

—0.49

- 400

- 400

ns

Thermal Resistance
(Junction-to-Case)

84-c

5 Max.
2N3878

°C/W

(Junction-to-Free Air)

SR

30 Max.
40375

oC/W




2N5202 2N3878
40375 2N3879

CIRCUIT USED TO MEASURE SUSTAINING VOLTAGES
Vceo(sus) & Veggr(sus)
FOR TYPES 2N3878, 2N3879, & 2N5202

CLARE
MOBEL Ny HOP-1004, _ TYPE
CivALENT " CHANNEL A
T 2N3878
OR EQUIVALEN JShoeTe

2N5202

51Q
0.5wW
60
Hz

Vceolsuslo  OVCeRisus)
S

TO
HEWLETT-PACKARD
OSCILLOSCOPE
ODEL No. 1308,
OR EQUIVALENT

CHANNEL B

COMMON

"

=
11oqQ 12v
w

0 TO 50V
(500mA)

I

]

SUSTAINING VOLTAGE vs. BASE-TO-EMITTER RESISTANCE
FOR TYPES 2N3878 & 2N3879

92¢s-13239R2
Fig. 1

OSCILLOSCOPE DISPLAY FOR MEASUREMENT
OF SUSTAINING VOLTAGES
(TEST CIRCUIT SHOWN IN FIG.1)

VCER (sus)

COLLECTOR CURRENT (Ic)—mA

1 1
o 657590
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
92CS-13240RI

The sustaining voltages Vego(sus) and Vogg(sus) are ac-
ceptable when the traces fall to the right and above point *“A’’
for type 2N3878; and point ‘‘B’’ for type 2N3879. The sustain-
ing voltage VCER(sus) is acceptable when the trace falls to
the right and above point *“C** for type 2N5202.

Fig. 2

DISSIPATION DERATING CURVE FOR
TYPES 2N3878, 2N3879, & 2N5202

CASE TEMPERATURE (T¢)=25°C
o 100
2
5 VCER
g 90 \
g '\34,30
22 %
<_t§ 80 ~
73 ~~—— Vceo
o5>
? |
ol
§e 70
E2 VCER
= W
2 i,
& Sy
<] T~ Vceo
15 50|
w
3
[=}
S 40
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10 100 IK 10K

EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgg)— Q

92¢s-13229R2
Fig. 3

-
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=
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9255-3690

Fig. 4
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FOOTNOTES (For Table of Electrical Characteristics)

9CAUTION: The sustaining voltages Vopo(sus) and Voggr(sus) MUST NOT be measured on a curve tracer.
These sustaining voltages should be measured by means of the test circuit shown in Fig.I.
bSafe-operating region for forward- and reverse-bias operation is explained on pages 4 and 8.

€Ig/1, is defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base
junction forward biased for transistor operation in the active region.

dPulsed; 1-s, non-repetitive pulse.

®Eg/p is defined as the energy at which second breakdown occurs under specified reverse bias conditions. Eg/p, = 1/2L12.
where L is a series load or leakage inductance and I is the peak collector current.

fIBl value (turn-on base current).

91gg value (turn-off base current).

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

-3 -
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2N5202 2N3878
40375 2N3879

FORWARD-BIAS OPERATION

All transistors are power-dissipation limited and
possibly second-breakdown limited. For a complete
discussion of maximum operating area, refer to ‘‘RCA
Silicon Power Circuits Manual”’ Form No. (SP-50)
under sections: ‘‘MAXIMUM RATINGS” (page 68);
“THERMAL CONSIDERATIONS”’ (page 70); ‘‘SECOND-
BREAKDOWN”’ (page 84); and ‘‘SAFE-AREA RATINGS”
(page 91).

With the emitter-base junction forward biased for
transistor operation in the active region, the operating
collector-to-emitter voltage, duration of the applied
voltage and transistor temperature, will determine
whether the device is second-breakdown limited.

For most transistors the maximum operating area

is defined by four straight lines on a log-log plot of
VCE vs Ig. As shown inFig.5 and 6 a horizontal line
defines the maximum cwrrent, a line with a slope of —1
defines the maximum power dissipation allowable; a
line witlr a slope greater than —1 defines the forward-
bias second breakdown limit; finally, a vertical line
indicates the maximum voltage rating of the device.

As can be seen in Fig.5 and 6 these transistors
are free from second breakdown out to 36V, 28V, and
23V for 2N3878, 2N3879, and 2N5202, respectively.
Out to these points, the boundary is made up of the
maximum cwrent and maximum power curves. Then,
the second breakdown effect becomes the controlling
factor. This curve is made up of a line having a slope
greater than —1.

Second breakdown is much less sensitive to temperature variations than normal power-dissipation limitations.
Therefore, separate temperature derating curves are required for these two limiting factors as shown in Fig.4.
For operation at temperatures greater than 25°C, Fig.4 and 5 (2N3878) or Fig.4 and 6 (2N3879, 2N5202) are used
to obtain the maximum allowable power. This is done as follows:

(1) For a specified pulse width and collector-to-emitter voltage, VCE* determine (from either
Fig. 50r6) the maximum collector current at 25° C, using the curve marked *‘DISSIPATION

LIMITED”® (or its dashed-line extension).

(2) Refer to Fig.4 and from the *‘DISSIPATION LIMITED’’ curve determine the percentage
current derating at the specified temperature. Apply this derating to the value of I
from step (1), to obtain the maximum current for dissipation-limited operation.

(3) If the specified value of Vog required the use of a dashed-line extension of a dissi-
pation-limited curve in step (1), then repeat step (1), using the curve marked ‘‘Ig/p,

LIMITED’.

(4) Repeat step (2) using the Ig,-LIMITED curve in Fig.4.

(5) The maximum allowable current is the smaller of the two values obtained in steps (2) and (4).

For repetitive-pulse operation, the effective case temperature (Tgpp) to be used in Fig.4 is the sum of the
maximum ambient temperature, the rise in case temperature, and the rise in junction temperature resulting from

the average transistor power dissipation.

The effective case temperature (TEFF) may be calculated by using the following equations:

TeFF = TA + (PAVG) (6C-FA) + (PAYQ) (85.C)

TEFF = TC + (PAy@ (65-0)
Where:

Ppyg = Average power, W, of applied repetitive pulses

TA = Ambient temperature, °C

Tq = Case temperature, °C

GC_F A= Thermal resistance, OC/W, case (heat-sink) to free-air

8j.c = Thermal resistance, °C/W, junction-to-case
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A

COLLECTOR CURRENT (I¢)

FILE NO. 299

MAXIMUM OPERATING AREAS FOR TYPE 2N3878

'CASE TEMPERATURE (Tg)=25°C
(CURVES MUST BE DERATED LINEARLY
_ WITH INCREASE IN TEMPERATURE)

 PULSE OPERATION FOR
‘SINGLE NONREPETITIVE
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Fig. 5
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2N5202 2N3878
40375 2N3879

A

COLLECTOR CURRENT (I¢)

MAXIMUM OPERATING AREAS FOR TYPES 2N3879 & 2N5202

'CASE TEMPERATURE (T¢)=25°C EaE=act
'(CURVES MUST BE DERATED LINEARLY =~
- WITH INCREASE IN TEMPERATURE) L
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Fig. 6
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MAXIMUM OPERATING AREAS FOR TY PE 40375
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Fig. 7
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2N5202 2N3878
40375 2N3879

REVERSE-BIAS OPERATION

The energy required to induce second breakdown when the
transistor is turned off depends on the current during the ‘“on’’
condition, the emitter-to-base voltage and resistance when
the transistor is turned off, and the amount of inductance in
series with the collector. The curves shown in Fig. 8, 9, 10
(2N3878, 2N3879) or Fig. 11, 12, 13 (2N5202) should prove
useful in the design of circuits having inductive loads (such
as solenoid- or relay-control circuits, magnetic-amplifier and
-deflection circuits, and switching regulators) without protec-
tive zener diodes across the collector-to-emitter terminals.
Also, these curves canbe used when designing circuits where
some leakage inductance is present (such as in inverters, con-
verters, and transformer-coupled power amplifiers.)

In general, reverse-bias, second breakdown energy (Eg,/p)
capability increases with adecrease in inductance. Therefore,
the allowable energy shown in the above-mentioned curves
(calculated from ES/b = 1/2L12, where L is a series load or
leakage inductance and I is the peak collector current from
the curves) will be conservative for smaller inductive loads.
For further information on second breakdown, consult RCA
¢¢Silicon Power Circuits Manual’’ Form No. (SP-50) and SMA-30,
¢‘Second Breakdown in Transistors Under Conditions of Cut-
off.”?

REVERSE-BIAS, SECOND-BREAKDOWN CHARACTERISTICS
FOR TYPES 2N3878 & 2N3879

BASE SUPPLY VOLTAGE (Vgg)=—4V E
BASE SERIES RESISTANCE(RpB)=508 i
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92CS-13230R2

Fig. 8

REVERSE-BIAS, SECOND-BREAKDOWN CHARACTERISTICS
FOR TYPES 2N3878 & 2N3879
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REVERSE-BIAS, SECOND-BREAKDOWN CHARACTERISTICS
FOR TYPE 2N5202
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REVERSE-BIAS, SECOND-BREAKDOWN CHARACTERISTICS
FOR TYPE 2N5202

BASE SUPPLY VOLTAGE (VBB)=—4V
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TYPICAL DC BETA FOR
TYPES 2N3878 & 2N3879
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2N5202 2N3878

FILE NO. 299 40375 2N3879
TYPICAL INPUT CHARACTERISTICS FOR TYPICAL OUTPUT CHARACTERISTICS FOR
TYPES 2N3878, 2N3879, & 2N5202 TYPES 2N3878, 2N3879, & 2N5202
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)= 2V CASE TENPERATURE (Tg) = 259C J
T
O 1““
K 5
CeTany L~ o
500 VO A B
o < 10 \/
2 .(,"‘1“ \" 2'3 4 /A; \
‘lz:oc E = /7 - 80\ o
- UZ, g
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= 300 & 3 w [T~
W Q.lul A o
(é &Q E 2 //“—'—'
2200 X7 o -
© 37 3 2
i 1 8 —
< 100 éf"' 1 BASE CURRENT (1g) = 10mA
c¥;
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BASE-TO- EMITTER VOLTAGE (V g )—V COLLECTOR-TO-EMITTER VOLTAGE (VGE)—V sasszror
Fig. ]8 92CS-13227 Fig, ]9
TYPICAL TRANSFER CHARACTERISTICS FOR TYPICAL GAIN-BANDWIDTH PRODUCT FOR
TYPES 2N3878, 2N3879, & 2N5202 TYPES 2N3878, 2N3879, & 2N5202
COLLECTOR-TO-EMITTER VOLTAGE (Vg ) = 2V COLLECTOR-TO-EMITTER VOLTAGE (Vcg)= 10V
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TYPICAL SATURATION VOLT AGE CHARACTERISTICS TYPICAL SATURATION VOLTAGE CHARACTERISTICS
FOR TYPES 2N3878 & 2N3879 FOR TYPE 2N5202
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2N5202 2N3878
40375 2N3879

FILE NO.299

CIRCUIT USED TO MEASURE SWITCHING TIMES
FOR TYPES 2N3879 & 2N5202

OSCILLOSCOPE DISPLAY FOR MEASUREMENT

OF SWITCHING TIMES

(TEST CIRCUIT SHOWN IN F1G.24)

Vcc =30 V &
INPUT FROM +
HEWLETT-PACKARD
L e, . T
OR EQUIVALENT 750 0SCIL LOSCOPE %é ' , TIME
@ >
N m% | ? IB |
% © | 2 [ INPUT WAVE FORM
= TYPE - —_—
2N3879 =
2 ' ! !
2N5202 | | |
ON _ "
I l' CONDITION } g :
————— F—)-|%0%
~Ves 92CS-13238RI x, | : I | |
-2 | | |
INPUT PULSE: Qo I | ! [
N4
Pulse rep. rate = 1,000 pulses/s a3 I |__ 3 \__10% TIME
Pulse width = 20 us ©
—> 'd — tf he—
TURN-ON r fs TURN-OFF
Fig. 24 TIME — ——  TIME
OUTPUT WAVE FORM
Fig. 25
TYPICAL TURN-ON TIME FOR 92CS-12874
TYPES 2N3879 & 2N5202
CASE TEMPERATURE (T¢) = 25°C
[TTT
300 .
2
1
c
£200 20 RYe)
w 3
= N % \\7
a o2
Q =
4
E 100]
-
) I 2 3 4
COLLECTOR CURRENT (Ic)—A
92Cs-13234
Fig. 26
TYPICAL STORAGE-TIME FOR TYPICAL FALL-TIME FOR
TYPES 2N3879 & 2N5202 TY PES 2N3879 & 2N5202
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COLLECTOR CURRENT (Ic) —A COLLECTOR CURRENT (Ic)—A
Fig. 27 92CS-13237 Fig. 28 92CsS-13235
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2N5202 2N3878
40375 2N3879

FILE NO.299

SUGGESTED HARDWARE FOR MOUNTING
TYPES 2N3878, 2N3879, & 2N5202

LA 632 SCREW :
1 l ——

LT ]
| .
l DIMENSIONAL OUTLINE
DF31A (SUPPLIED)
| MICA INSULATOR o FOR TYPE 40375 .
¢ | 1 JEDEC TO-66 WITH HEAT-RADIATOR 7
HEAT SINK
= i T N I 2 Py
T s
| 1 [(495334-7 NYLON 760(19.30 | -270(6.86)
I :NDSULATING WASHER (TWO SUPPLIED) 380(9 65\ '—.750(19.05)"“ s ; MIN.
slo 055(1.40
SHOULDER DIA. .250 MAX. 375952/
's,s LHOULDER THICKNESS 050 MAX. '040("02
q':n /O ) T
| I 13753 70) 1.102(27.99)
| 1.297\32.94 1.098\27.89
aD I ’ (NOTE 1)
! Fig. 29 , i
. f ‘ 4 DINPLED
_ HEAT ;?;?TF;C%GE STANDOFFS
DIMENSIONAL OUTLINE FOR TYPES ('L?,TQTX" HEAT-RADIATOR ::gg(gz;)
2N3878, 2N3879, & 2N5202 - | oTe
JEDEC TO- .113(0.29 51(7.39
¢ To-66 .099(0.25 | 17‘(“8)
500 (12.70 ’
0 (1192) : -—;328(53132) } i @ ~ 561(14.25
o . 452147 =—® 1551\13.99
-y [" _'1 448 11‘.'38 nle T
20 (8.61) | LL n s Jls " ‘755(19‘ 18)
2016357 ] SEATING PLANE TUMAX. ] 17 | | 745\i882
T L | 2PINS e l |
075 /1. - .034/.864 .210(5.33
0 019 e (1) . 028(711)0" D CLD [iJ ‘190(4.83)
.065(1.65 U
. -L— DETAILS OF OUTLINE .052(1.32)-' a -L_ 2 MOUNTING
IN THIS ZONE OPTIONAL |—»| .210 5.33) ‘340(8‘64) (.I;JAOB‘I'SE N
.060(1.52) A75\444/ 3301838 .675(17.14)..
048\1.22 1665\16.89
ggg (;jgg)—> 9205 13363R2
107 (2.62 '
093 (2.36) l' 2;3 (}:‘Z) Dimensions in Inches and Millimeters
! 145 (3.68) R NAX . NOTE: Dimensions in parentheses are in millimeters and
" "BOTH ENDS are derived from the basic inch dimensions as indicated.
F 2 HOUNTING HOLES Note 1: Measured at bottom of heat-radiator. r
2 (533 a2 (360) DA Note 2: 0.035" C.R.S., tin plated. .
3.50 (8.89) R MAX. Note 3: Recommended hole size for printed-circuit board is ,
2PINS 0.070" dia.
034 (.864
028 (.m) DIA.
Y2CS 128651 TERMINAL CONNECTIONS
FOR TYPES 2N3878, 2N3879, 2N5202, & 40375
Pin 1 - Base

Dimensions in Inches and Millimeters
Pin 2 - Emitter

Flange, Case - Collector (For 2N3878, 2N3879, & 2N5202)

NOTE: Dimensions in parentheses are in millimeters and
Heat Radiator - Collector (For 40375)

are derived from the basic inch dimensions as indicated.
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