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VIN 
ISEE NOTEI 

= 

0.1 

300 80 

* Vea 

10 

Q 

10 

= 

100 

Vcc=+ISV 

92CS-14127 

Note: Vin rise 1 ns, pulse width 2'.. 100 ns, duty factor ..$.0.02. 
Resistance values in ohms, Capacitance values in µ,F. 

* For ton Test VBB = ·2 V 

For toff Test Vss = +5.6 V 
Q =RCA· 2N5183 

TURN-ON TIME 

6.4 v 

I 
I 
I - -90% 

VouT I 1 

I I 
td I+-- - 10• 

I 
I I 
I I 

---t t, I--

TURN-OFF TIME 

I 
I 

-10%1 
-----:1 I 

I I 
I I 

-7.2 v 

-1 tf i-

ton=td+tr 

toff = ts + tf 

92CS"l405B 

Fig. 1 -Turn-On and Turn-Off Time Test Circuit and Waveforms for RCA Type 2N5183 

Characteristics Symbols 

Turn-On-Time ton 
Delay Time td 

Rise Time t, 

Turn-Off-Time t.11 
Storage Time t, 

Fall Time t1 

SWITCHING CHARACTERISTICS AT TA = 25°C 
(Measured in Test Circuit Shown in Fig. 1l 

TEST CONDITIONS 

"Off" 
"Turn-On" "On" 

"On" 
"Turn-Off" Base· to· Base-to-

Emitter Base Collector Emitter Base 

Voltage Current Current Voltage Current 

VsE(off) ls 1 le VsE(on) ls2 

v mA mA v mA 

-2 15 150 - -
-2 15 150 - -

- - 150 5.6 -15 

- - 150 5.6 -15 

- 3 -

MAX. VALUES 

Type 
2N5183 

ns 

25 

50 

500 

75 
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COMMON--EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (TA) = 25°C 

800 

200 

10 
4 6 B 4 6 8 

1000 100 
COLLECTOR MILLIAMPERES (J:cl 

92CS-:14056 

Fig. 14 - Storage Time Characteristics 

DIMENSIONAL OUTLINE 
JEDEC T0-104 

.210 (5. 33) 

.170 4.32 

! 

1 --~~gDIA. r 
( 6.10) 
5. 59 

.050 (1.27) T.P. 

INSULATION 
-----,--

450 
T.P. 

NOTE3 

.100 (2.54) 
T.P. NOTE 3 

.046 (1.16)r 'Z48 ('-21 )NOTE4 
.036 .92 .028 .72 

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" ( l. 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. Outside of these 
zones, the lead diameter is not controlled. 

Note 3: Leads having a maximum di am et er 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
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. 

-6-

TERMINAL DIAGRAM 
2N5183 

Lead 1 - Emitter 

Lead 2- Base 

Lead 3 - Collector, Case 

-

I 

'\, -



RCA TRANSISTORS 
High-Voltage General-Purpose Types 

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: 

COLLECTOR-TO-EMITTER 

RCA 
2N5184 

RCA 
2N5185 

VOLTAGE, VcEo 120 120 max. 

EMITTER-TO-BASE 
VOLTAGE, VEBO 5 5max. 

COLLECTORCURRENT,k 50 50.max. 

TRANSISTOR DISSIPATION, 
PT: 

At ambient Sup to 25°C 
temperatures l above 25°C 

TEMPERATURE RANGE: 
Storage and operating 

(Junction) 

LEAD TEMPERATURE 
(During soldering) : 

At distances 2:: 1/32" from seat­
ing surface for 10 seconds 
max. 

0.5 1 max. 
See Fig. 1 

-65 to +175 

255 255 max. 

v 

v 

mA 

w 

oc 

oc 

Informationfurnished 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 
,_ ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

SILICON N-P-N 
TRANSISTORS 
For TV Video-Output-Amplifier 
Applications and for 

lt 
1 i 

JED EC 
T0-104 

Control Applications in Industrial Equipment 

Features 

• high collector-to-emitter breakdown voltage 
capability -

VrnRlCEO = 120V min. 

• low collector-to-base feedback capacitance -

Ccb = 2.SpF typ., 3.SpF max. 

• low saturation voltage -

Vcdsatl = lV typ. at 10 = 30mA, 18 = lmA 

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

• RCA-2N5185 has integral heat radiator for increased 
dissipation capability 

RATING CHART FOR RCA-2N5184 AND 2N5185 

II) ... 
i 
I 
t 0.8 

~ 
if 
Ill 
i5 
a:: 

0.6 

~ 0.4 
II) 

~ a:: ... 
::E 0.2 
i 
)( 
ct 
::E 0 

RCA-2N5185 

RCA-2N5184 

-75 -50 -25 0 25 50 75 IOO 125 150 175 200 
AMBIENT TEMPERATURE (TA l-°C 

Trademark(s} @ Registered 

Marca(s) Registrada(s) 

92CS-14738 

Printed in U.S.A. 

2N5184, 2N5185 8·67 
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File No. 292 2N5184, 2N5185 

ELECTRICAL CHARACTERISTICS, at TA = 25°C 

.; 

Symbols 
Characteristics and 

I Units 
.-V· 

Min. 

leso 
Collector-Cutoff Current nA -

Collector-to-Emitter V(BR)CEO 
120 Breakdown Voltage volts 

Emitter-to-Base V(BR)EBO 
5 Breakdown Voltage volts 

Collector-to-Emitter VCE(satl 
Saturation Voltage volts -

Static Forward Current- hFE 10 Transfer Ratio 

Collector-to-Base ccb 
Feedback Capacitance pF -

Gain-Bandwidth Product h 30 
MHz 50 

Thermal Resistance, (}J-C 
Junction-to-Case °C/Watt -

COMMON -EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (TA)= 25°C 
COLLECTOR -TO-EMITTER VOLTSLVcE(sot)]=IV 

60t----,~~..--~--,~~~~-r=-r~~~-+-~~-j 

20 
4 6 8 I 4 6 8 IO 4 

COLLECTOR MILLIAMPERES (le) 
92CS-14159 

LIMJrs '.s::' ·. TEST CONDITIONS 
. '1!<X;r 

DC ·f:) ' 
·-·.·,,; 

Collector- DC DC DC Types · Voltage Base Collector Emitter 2N5184 Vea Current Current Current 2N5185 or 
VCE Is le IE 

• .. 
. .;-,'··' 

,,;Typ. Max. volts mA mA µA 

100 Vea= 0 - 120 

- - 0 1 

7 - 0 -10 

1 5 1 30 

55 - VeE= - 50 -10 

2.8 3.5 VeE= f= 30 10 lMHz 

100 -
VeE= 

10 45 
100 - 120 2 

45 60 - - - -

COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (TAl=25°C 

a: ... 
I- I t::,..., 
:I!';: ..,o ..... 
1..!l • ~~0.75 , .... '?> 
•> '\,c, 

~'iii' 
0~ 05 -z.O ~g . 
..J 
0 
u 

0.2 
10 

0 10 20 30 40 
COLLECTOR MILLIAMPERES (Icl 

92CS-14798 

Fig.2 - Typical hFE Characteristics for 2N5184 ancl 2N5185 
(in Saturatecl Conclitions) 

Fig.3 - Typical VCE(sat) Characteristics for 2N5184 
ancl 2N5185 

- 2 -
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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
m um 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. 

- 3 -
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DIMENSIONAL OUTLINE FOR 2N5184 

T0-104 

I ·.~~gDIA. 1 
( 6.10) 
5. 59 --...-----2I0 (5.33) (%~ 

.170 4 32 M_j_AX ~050(1.27) MAX t NOTE 2 

f t 
5 - - - ;:::--f 

(12 70) - - -
MIN. \ .250 (6 35) MIN 

. 046 
.036 

NOTE 2 n n n 3 LEADS NOTE 2 

_l__ lJ lJ lJ :g:~ DIA (:~g~) 
NOTE 2 

T.P. NOTE 3 

92CS-13720R3 

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" (l.27 mm) and 0.250"(6.35mm)from the seatinCJ 
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. Outside of these 
zones, the lead diameter is not controlled. 

Note 3: Leadshavingamaximumdiameterof0.019" (0.482mm) 
at a gauging pl one of 0.054" ( l. 372 mm) + O.OU l " (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
wi dth of tab. 

Note 4: Measured from actual maximum diameter. 

DIMENSIONAL OUTLINE FOR 2N5185 

WITH INTEGRAL HEAT RADIATOR 

HEAT 
SINK 

.641 ('6.28) 
.609 15.47 

.030(.76) 
5 MAX. 

(1°2.7)MIN. 

1 D n []- 3 LEADS • lJ .019 (.482) 
-~--- .016 .407 

DIA . 

INSULATION 

V < ~ (~~)DIA . 
. 046 (1.16) L .048 (1.21) 
.036 .92 .028 . 72 

92CS-13719R2 

DIMENSIONS IN INCHES AND MILLIAMETERS 

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

- 4 -
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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 
in the handling without distortion of square-wave 
pulse signals having very high repetition rates, as in 
data communication, instrumentation, and control 
systems. 

The 2N5186 is hermetically sealed in the com­
pact JEDEC T0-52 package. 

*Formerly Dev. No. TA7320. 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE 
VOLTAGE, Vcso 

EMITTER-TO-BASE 
VOLTAGE, VEBO . 

COLLECTOR CURRENT, le 

TRANSISTOR DISSIPATION: 

At free-air Sup to 25°C 
temperatures {above 25°C . 
At case up to 100°C 
temperatures up to l00°C 

TEMPERATURE RANGE: 

Storage 
Operating (Junction) 

LEAD TEMPERATURE: 

At distances ::=:: 1/ 32" from seating surface 
for 10 seconds max. , .. 

CASE TEMPERATURE ~· . +; H-;r :r·•· 
FREE AIR TEMPERATURE 

500 

<n400 
1-

lrl-
O<I 
1-3: 

"'--' 
~--'300 

0 
-IOO -50 0 50 100 150 

TEMPERATURE-°C 

Fig. 1 - Rating Chart 

10 max. v 

3max. v 
300 max. mA 

300 max. mW 
See Fig. l 
500 max. mW 
See Fig. l 

-65 to +200 oc 
-65 to +200 oc 

265 max. oc 
fff c. " +r + 

" 

200 
92CS-11733RI 

2N5186 

SILICON N-P-N 
HIGH-SPEED 
TRANSISTOR 
Epitaxial Planar Type 
For Switching Applications in 

JEDEC 
T0-52 

Data-Processing Equipment and other Critical 
Military and Industrial Equipment 

Features 

• high switching speeds -

ton = 25ns max., torr = 25 ns max. 
@ le = 10 mA, ln1 = -IB2 =1 mA 

• low saturation voltages 

VcE!satl = 0.3 V max. at le = lOmA 
VBE(satl = 1 V max. at le = 1 OmA 

• low input and output capacitances -

Ciho = JpF max. 
Cobo = 3pF max. 

• wide operating temperature range -

--65 to +200°C 

• high small-signal beta at high frequencies 

I hrel = 4 min. at f 1 OOMHz, le = 1 OmA 

• 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
fication MIL-S-19500. See Page 6 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. 

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

Trademork(s) ® Registered 

Morco(s) Registrada(s) 

Printed in U.S.A. 

2N5186 8-67 

0 z 
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2N5186 

ELECTRICAL CHARACTERISTICS 

TEST CONDITIONS LIMITS 

DC DC DC DC DC DC 
Ambient Collector- Collector· Emitter- Emitter Collector Base Type Characteristics Symbols Temp. Frequency to-Base to-Emitter to-Base Current Current Current Units 

Voltage Voltage Voltage 2N5186 
TA f Yes VeE VEs IE le Is 

oc MHz v v v mA mA mA Min. Typ. Max. 

Collector-Cutoff Current Imo 25 5 0 - 0.002 0.05 ,uA 
150 5 0 0.9 5 µA 

Collector-to-Base V(BR)CBO 25 0 0.01 10 - v Breakdown Voltage 

Collector-to-Emitter V CEO(sus) 25 10 0 6 10 v Sustaining Voltage 

Emitter-to-Base V(BR)EBO 25 -0.01 0 3 v Breakdown Voltage 

Collector-to-Emitter VCE(satl 25 10 1 0.3 v Saturation Voltage 

Base-to-Emitter VBE(sat) 25 10 1 - 1 v Saturation Voltage 

Static For.ward Current· hFE 25 1 10 25 -Transfer Ratio 

Magnitude of I hfe I 25 100 4 10 4 6 Small-Sitnal Forward 
Current- r ansfer Ratio 

Output Capacitance Cobo 25 0.140 5 0 - 3 pF 

Input Capacitance cibo 25 0.140 0.5 0 - 3 pF 

Test IB1= 
Circuits -IB2 

Storage Time t, 25 Fig. 2 5 5 - 10 ns 

Turn-On Time 
(Delay time plus ton 
rise time) 

25 Fig. 3 10 1 . 25 ns 

Turn-Off Time 
(Storage time plus to ff 
fall time) 

25 Fig. 3 10 1 . 25 ns 

- 2 -



COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS (VcEl• I 
AMBIENT TEMPERATURE (TAI• 25°C 

60 

501--~~-+-~~--+~-+~+--+-~~-+-~~--J~--J~-+----1 

101---~~~~~--+~-+~+--+-~~-+-~~--j~--t~+-J 

0 
4 6 8 10 4 

COLLECTOR MILLIAMPERES (Icl 
92CS-14727 

Fig. 4 - Typical DC Forward-Current Transfer-Ratio 
Characteristic for Type 2N5186 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS (Ve E )=I 
COLLECTOR MILLIAMPERES (I cl= 10 

100 
1---
zW 
w "-a: .c 
a:- 75 
::JO 
Uj:: 
I <l 
ca: 50 
a: a: 
~~ 
a:"' 
~~ 25 
ua: 
cl--

0 
-75 -50 -25 0 25 50 75 100 125 

AMBIENT TEMPERATURE (TA) -•c 
92CS-14725 

Fig. 5 - Typical DC Forward-Current Transfer-Ratio 
Characteristic for Type 2N5186 

COMMON EMITTER CIRCUIT, BASE INP UT. 
FREQUENCY (f) = 100 MHz 
AMBIENT TEMPERATURE (TA)= 25° C 
1---

6 :::J~ 
U.c 
a:_ 
~o 
1--1--

5 a: <l 
Co 0 a: 

I i9 "'a: 
l:'o-9 __,w 

<l "-
z"' 4 '?: 
<.!)Z o~ en< 
' a: _JI--

__JI 
<l 1--
:i;Z 3 tnW 

a: 
"- a: 
O::::i 
wU 
Co 2 :::J a: 
1-- <l 
z ;:: 
"'a: 
<l 0 
:!: "- I 

0 10 20 30 40 50 60 
COLLECTOR MILLIAMPERES (Icl 

92CS-14772 

Fig. 6 - Typical Small-Signal Forward-Current 
Transfer-Ratio Characteristics for Type 2N5186 

- 4 -

COMMON-EMITTER CIRCUIT, BASE INPUT. BASE MILLIAMPERES=IB 
FREE-AIR TEMPERATURE (TFA)= 25° C 

0.7 

0 
4 8 10 4 

COLLECTOR MILLIAMPERES (lcl 

92CS- 11732 

Fig. 7 - Typical Collector-to-Emitter Saturation 
Voltage Characteristics for Type 2N5186 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR MILLIAMPERES (le)= 10 

0.5 

~ 
a: !!l 
w 0:4 
1-- w 
1-- (.) 
ie:.J 
':'~o.3 

:I.c/le'3~ 
1d-

0--' 
1--0 
I> 

a: 
ozo.2 
1--0 u-
wl--
__J<l 

5g;o1 
(.)~ 

"' 0 
-75 -50 -25 0 25 50 75 100 125 

AMBIENT TEMPERATURE (TA) -•c 
92CS-11730RI 

Fig. 8 - Typical Collector-to-Emitter Saturation 
Voltage Characteristics for Type 2N5186 

COLLECTOR MILLIAMPERES <Icl= 10 AMBIENT TEMPERATURE 

(TA)= 25°C 11 VcES (SUS) 'h. 
7t: \ 
~ 101----+~-+--+-++~-+---l--l+--+-t-t--~t----+-++-t~-t-~+---+---H 

2'.:. 

"' 
~ 
a: w 
1--
1-­
i 
w 
I 

0 
I-­
I 

a: 
0 
1-­
u 
w 
--' 
--' 
8 

91---+--+--+--H----+----ll~\-++--+-+--+H!~'--+----+--+~ 

81----+~-+--+-++~-t--~f--'i-f-t--~t----+-+-+--~-t-~+---+---H 

r\ I 
71----+~-+--+-+~~-+-~+--+-tA'<f--~t----+-++-t~-t-~+---+---H 

~ 
s f-----+---+-+-++----+~+-f--+-f-----+1'...__,,,,_,.1c--+-+-VCE0,-(S!JSl1-

- t- -1 - - -·. --+i--""l"..,_1--_...l.+--...l.+-+-""" 

5 l 
102 2 4 . 6 8103 2 4 6 8104 2 4 6 8105 2 4 6 8106 

BASE-TO-EMITTER RESISTANCE (RBEl-OHMS 
92CS-14724 

Fig. 9 - Typical Collector-to-Emitter Sustaining 
Voltage Characteristic for Type 2N5186 
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COMMON-EMITTER CIRCUIT BASE, INPUT. 
COLLECTOR MILLIAMPERES ( Ic) • 10 
BASE MILLIAMPERES = Is 

1.2 
~ 

w 
ID 

~ I.I 

"' I-
..J 
0 
> I 
0:: 
w 
I-
I-

:ii 0.9 
w {{;;1.x I 
0 Eh Q.1 I-

O.B I 
w 3oJl "' <t 
ID 0.7 

-75 -50 -25 0 25 50 75 100 125 
AMBIENT TEMPERATURE (TA)=25°C 

92CS-14723 

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

COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE ( T Al= 25° C 
BASE MILLIAMPERES = Ia 

0 
> 
a: 
~ 1.0 
1-
::E 
w 
I 
~ 0.9 
I 

Ii.I 

i 0.8 

-a· 0 

0 10 20 30 40 50 
COLLECTOR MILLIAMPERES (Icl 

60 

92CS-14726 

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

LOWER LIMITING VALUE OF COLLECTOR- 1----1-----+---+---+----< 
TO-BASE CAPACITANCE= 1.3 pf 
LOWER LIMITING VALUE OF EMITTER-
TO-BASE CAPACITANCE• 0.7 pf 
FREE-AIR TEMPERATURE (TFAl = 25° C 

4 

"' c 
<t 
a: 3 
<t 
IL 
0 
u 
ii: 
I 2 
w 
u z 
~ 
u I 
~ 
~ 

0 

0.1 4 681 4 6810 

REVERSE BIAS VOLTS (VEB) OR (Vee> 
92CS-11737 

Fig. 12 - Typical Variation of Input and Output 
Capacitance vs Reverse Bias Voltage for Type 2N5186 

DIMENSIONAL. OUTLINE 

JEDEC No. T0-52 

. 500 
12.7 
MIN. 

.030 (.762)MAX . 

~ ~ ~3 LEADS 
---+-+---LJ LJ LJ- .019 (.483\DIA 

.250 (6.35) .016 .406} . 
MIN. .050 (1.27) NOTE 2 

NOTE 2 MAX. 
NOTE 2 

45°~ / 

T.PV~'\~ 
.046( 1.17) ~ ( ) 
.D36 .914 :8~i .'if12 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" (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. 

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: MeasureCI from actual maximum diameter. 

- 5 -

TERMINAL DIAGRAM 

Bottom View 

LEAD 1- EMITTER 

LEAD 2-BASE 

LEAD 3 - COLLECTOR, CASE 
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Fig.2 - Circuit Used to Measure Storage Time (t5 ) for Type 2N5186. 
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IMPEDANCE OF 50 OHMS. V1N RISE TIME< 1 NSEC; 
PULSE DURATION > 300 NSEC; AND DUTY FACTOR < 2%. 
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Fig.3 - Circuit Used to Measure Turn-On Time (t0 n) and Turn-Off Time (t0 ff) 
for Type 2N5186. 
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RCA-2N5187* is a planar epitaxial transistor of 
the silicon n-p-n type with exceptional versatility for 
switching applications. It is capable of high switch­
ing speed over an unusually wide range of collector 
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 
of this device permit a wide variety of uses in the 
handling without distortion of square-wave pulse 
signals having very high pulse-repetition rates, as in 
data communication, instrumentation, and control 
systems. The high-voltage and high-current capabili­
ties of this transistor make it exceptionally useful in 
"interface" equipment of large information-handling 
systems. 

The 2N5187 is hermetically sealed in the com­
pact JEDEC T0-52 package. 

*Formerly Dev. No. TA2762A. 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE 
VOLTAGE, Vcuo 25 max. v 

COLLECTOR-TO-EMITTER 
VOLTAGE, VcEo . . . . . . . . . 10 max. v 

EMITTER-TO-BASE 
VOLTAGE, VEuo . . 5 max. v 

COLLECTOR CURRENT, le 500 max. mA 

TRANSISTOR DISSIPATION, PT: 
For case 
temperatures• { up to 25°C 

above 25°C 
lmax. W 

...... derate at 5.72mW/°C 
For free-air 
tern per a tures 

{ up to 25°C 
above 25°C 

TEMPERATURE RANGE: 
Storage ..... . 
Operating ............. . 

LEAD TEMPERATURE 
(During soldering) : 
At distances ;::: 1/16" from seating 

0.3max. W 
derate at 1.7lmW/°C 

-65 to +200 
-65 to +200 

oc 
oc 

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

a Measured at center of seating surface. 

RADIO CORPORATION OF AMERICA 

SILICON N-P-N 
HIGH-SPEED 
TRANSISTOR 
Planar Epitaxial Type 
For Switching Applications in 

JEDEC 
T0-52 

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

Features 

• high switching speeds at high currents -

ton = 12ns ltyp.l, t0 u = 14ns (typ.l 
@ 1.0 = lOOmA, lu1 = -IB2 =lOmA 

• low saturation voltages -

V0 E(satl = 0.25V max. at lo = lOmA 
VBE(satl = 0.85V max. at 10 = 1 OmA 

• low input and output capacitances -

C;b = 4pF max. 
Cob = 3.5pF max. 

• wide operating temperature range -

-65 to +200°C 

• high small-signal beta at high frequencies 

lhrel = 4 min. at f = lOOMHz, lo = lOmA 

• high reliability -

production lots of RCA-2N5187 are subjected to and 
meet the minimum mechanical environmental, and 
life-test requirements of the basic MILITARY speci­
fication MIL-S-19500. See Page 7 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. 

Trodemark{s) ® Registered 

Marca(s) Registrada(s) 

Printed in U.S.A. 

2N5187 8-67 
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 



File No. 294 2N5187 

ELECTRICAL CHARACTERISTICS, at TA = 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 VCB VEB IE le IB 

MHz v v v mA mA mA Min. Typ. Max. 

Collector-Cut-off Current leBO 20 0 450 nA 

Collector-to-Base V(BR)eBO 0 0.01 25 v Breakdown Voltage 

Collector-to-Emitter V(BR)eEO 10 0 10* v Breakdown Voltage 

Emitter-to-Base V(BR)EBO -0.01 0 5 v Breakdown Voltage 

Collector-to-Emitter VeE{sat) 100 10 0.3* 0.5* v 
Saturation Voltage 10 1 0.2 0.25 v 

Base-to-Emitter VsE{sat) 100 10 0.98* 1.2* v 
Saturation Voltage 10 1 0.8 0.85 v 

Static Forward 
hFE 1 10 30 -

Current-Transfer Ratio 0.4 30 25 

Magnitude of Small- I hie I Signal Forward 100 10 10 4 6 -
Current-Transfer Ratio 

Common-Base, 
Open-Circuit Output 
Capacitance 

cob 0.140 5 0 2.8 3.5 pF 

Common-Base, 
Open-Circuit Input 
Capacitance 

C;b 0.140 0.5 0 3 4 pF 

Vee VsE{off) IB1 les ls2 
{See Fig. 1l v v mA mA mA 

Delay Time td 6 -4 10 100 -10 6 8 ns 
Rise Time tr 6 -4 10 100 -10 6 10 ns 

(See Fig. 1) 

Storage Time t. 6 - 10 100 -10 9 13 ns 
Fall Time tf 6 - 10 100 -10 5 8 ns 

{See Fig. 2) 
t, 10 - 10 10 -10 - 9 13 ns Storage Time 

*Pulse Test: Pulse duration ::: 100 µs, Duty Factor ::: 0.02. 

. 2 . 
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TYPICAL SWITCHING CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE (TFAl = 25° C 
COLLECTOR-SUPPLY VOLTS(Vccl=3 
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1008 
00 61--1---------+---l----+--+-+-+-+-'-+---------+-----+--+--+---+---+-+--<-1 
~ 
0 

:.l 
~ 
<( 
z 

l 10 
:! 8 
w 
:E 
~ 
w 
(!) 
<( 
0: 
0 
f-
00 

6 

4 

0.01 2 4 6 B O.I 2 
RATIO OF "TURN-OFF" BASE CURRENT 

TO"ON" COLLECTOR CURRENT (IB2IIc) 

Fig. 7 - Storage Time 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE (TFAl = 25° C 
COLLECTOR-SUPPLY VOLTS(Vccl=3 
"ON" COLLECTOR MILLIAMPERES (I cl= 100 

00 
0 4 z 
0 
u w 
00 

2 0 z 
<( 
z 
l 10 

~ 8 

w 6 
:E 
j:: 4 

w 
(!) 
<( 
0: 2 0 
f-
00 

I 

4 6 8 

92CS-12552 

0.01 2 4 6 B 0.1 4 6 

RATIO OF "TURN-OFF" BASE CURRENT 
TO "ON" COLLECTOR CURRENT (IB21Icl 

92CS-14684. 

Fig. 9 - Storage Time 
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COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE (TfA) = 25° C 
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TYPICAL CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
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COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE (TFA)=l50°C 
COLLECTOR-TO-EMITTER VOLTS (VcE)=l5 

4 

rf > w 2 u 

L !:::! 
00 
w 100 0: 
w 8 
ll. -r :E 6 
<( 
0 L 0: 4 

if-u 
:!l 
0: 
0 2 z f-
u w 
_J 

10 _J 
0 B u 

6 

4 

0 0.1 0.2 0.3 0.4 0.5 
BASE-TCf-EMITTER VOLTS (VBEl 

92CS-12550RI 

Fig. 12 - loEv vs VnE 



'\ 
) 

(_ ... 

(~ 

2N5187---------------------------- File No. 294 

PRODUCTION 
LOT 

ITEM 

GROUP A TESTS 

Subgroup 1. 

Subgroup 2. 

GROUP B TESTS 

Subgroup 1. 

Subgroup 2. 

Subgroup 3. 

Subgroup 4. 

Subgroup 5. 

Subgroup 6. 

Subgroup 7. 

GROUP A AND GROUP B QUALITY SAMPLING TESTS 

100% 
FACTORY 

TESTS 

QUALITY 
SAMPLING 

TEST DESCRIPTION 

Visual and Mechanical Examination ................................... . 

Electrical ........................................................................... . 

Physical Dimensions ........................................................... . 

Solderability, Temperature Cycling, 

Thermal Shock, Moisture Resistance ..................................... . 

Shock, Vibration Fatigue, Vibration 

Variable Frequency, Constant Acceleration ......................... . 

Terminal Strength ............................................................... . 

Salt Atmosphere ............................................................... . 

High-Temperature Life, Non-Operating 

(T.\ = 200°c1 ................................................................... . 

Steady-State-Operation Life 

(Po = 300mW, TA = 25°C) ............................................. . 

. 7 . 

CUSTOMER 

LTPD 

5% 

10% 

20% 

20% 

20% 

20% 

20% 

,\ 10% 

,\ 10% 



File No. 294 

DIMENSIONAL OUTLINE 

JEDEC No. T0-52 

. 250 (6.35) 
MIN. 

['\._ 3 LEADS 
IJ . .019 (483\ DIA 

.016 .406/ . 
.050 (1.27) NOTE 2 

NOTE 2 MAX. 
NOTE 2 

45°'\- / 
T Py4. ,~··"-, 

.046( 1.17) ~ ~ ( ) 
036 .914 :8~i ~~12 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 

- 8 . 
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TYPICAL CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE ITFA)=25° C 
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COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE (TFAl=25° C 
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COMMON-EMITTER CIRCUIT, BASE INPUT. 
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TYPICAL CHARACTERISTICS 

COMMON-BASE CIRCUIT,EMITTER OPEN. 
FREE-AIR TEMPERATURE (TFAl = 25° C 
FREQUENCY ( f) =I Mc 
EMITTER CURRENT (IE) = 0 

4 

0 2 4 6 8 ~ 
COLLECTOR-TO-BASE VOLTS (Vee> 

Fig. 19 - Output Capacitance 

COMMON-BASE CIRCUIT, COLLECTOR OPEN. 
FREE-AIR TEMPERATURE (TFAl = 25° C 
FREQUENCY (f) = I Mc 
COLLECTOR CURRENT (Icl = 0 

4 
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Fig. 20 - Input Capacitance 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE (TFA )=25° C 
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RCA TRANSISTOR 
High-Voltag,e General-Purpose Type 

RCA-2N5188* is a double-diffused epitaxial 
planar transistor of the silicon n-p-n type. 

This transistor features high breakdown volt­
ages, low saturation voltages, and high switching 
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
puters and in other critical industrial applications, 
and in class C service in mobile and portable equip­
ment. 

The 2N5188 is hermetically sealed in a JEDEC 
T0-39 package designed to provide very low thermal 
resistance. This construction permits this device to 
dissipate substantial amounts of power internally in 
high-duty-factor or non-saturating applications. 

*Formerly Dev. No. TA7184A. 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE 
VOLTAGE, VcBo 

COLLECTOR-TO-EMITTER 
VOLTAGE, VcEo 

EMITTER-TO-BASE 
VOLTAGE, VEBO 

COLLECTOR CURRENT, le 

TRANSISTOR DISSIPATION, PT: 
For case f up to 25°C 
temperatures• l above 25 °C 

For ambient f up to 25°C 
temperatures ( above 25°C 

TEMPERATURE RANGE: 

60 max. v 

25 max. v 

5max. v 
Limited by dissipation 

4max. W 
derate at 22.8m WI °C 

0.8max. W 
derate at 4.6mW/°C 

Storage and Operating (Junction) -65 to +200 °C 

LEAD TEMPERATURE 
(During Soldering) : 

At distances :2: 1/32" from seating 
surface for 10 seconds max. 265 max. 

a Measured at center of seating surface. 

oc 

SILICON N-P-N 
HIGH-VOLTAGE 
TRANSISTOR 

For Core-Driver and Line-Driver 
Service in 

JED EC 
T0-39 

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

Features 

• excellent power handling capability -

4W max. at Tc = 25°C 

• high gain-bandwidth product -

fT c-c 325MHz typ. 

• high switching speeds -

ton = 20ns typ.l t I . -a c -
t0 ff '°"" 30ns typ .. 

• low output capacitance -

C0b = 8pF typ. 

• high reliability -

150mA 

production lots of RCA-2N5188 are subjected to and 
meet the minimum mechanical, environmental, and 
life-test requirements of the basic MILITARY speci­
fication MIL-S-19500. See Page 7 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. 

Trademark(s] @ Registered 

Marca(s) Registrado(s) 

Printed in U.S.A. 

2N5188 8-67 
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ELECTRICAL CHARACTERISTICS, at TA 25°C 

TEST CONDITIONS LIMITS 

Collector- Emitter- Collector Emitter Base 
Characteristics Symbols to-Emitter to-Base Current Current Current Type Units Voltage Voltage 2N5188 

VCE VEB le IE IB 

v v mA mA mA Min. Typ. Max. 

Collector-Cutoff Current leBO VCB=30 0 0.5 µA 

Collector-to-Emitter BVeEo 30 0 25 - v Breakdown Voltage 

Collector-to-Base BVCBo 0.01 0 60 v Breakdown Voltage -

Emitter-to-Base BVEBO 0 -0.01 5 v Breakdown Voltage - -

Collector-to-Emitter VCE(sat) 150 7.5 " 0.5 v 
Saturation Voltage 500 50 - 1 * v 

Base-to-Emitter VBE 150 7.5 - - 1.1 v 
Voltage 500 50 1.5 * v 

Static Forward-Current hFE 1 500 20* -
Transfer Ratio 0.5 150 25 -

Magnitude of Small-Signal 

I hfe I Forward Current- 10 50 2.5 Transfer Ratio 
at f = 100 MHz 

Output Capacitance 
cob VCB=lO 0 8 10 pF at f = 140 kHz 

Vee is1 -ls2 

Storage Time t, 6.4 150 15 35 ns See Fig. 21 

Turn-On-Time 
ton 6.4 150 15 35 ns See Fig. 22 -

Turn-Off-Time 
to ff 6.4 150 15 50 ns See Fig. 21 -

*Pulsed conditions - Pulse duration < 400 µs; duty factor < 0.03. 

- 2 -
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TYPICAL CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE ITFA)=25°C 

It: 
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a~cS-14739 

Fig. 1 - Static-Forward-Current Transfer-Ratio 
Characteristic 

COMMON EMITTER CIRCUIT,BASE INPUT. 
COLLECTOR MILLIAMPERES !Icl = 500 
BASE MILLIAMPERES (IB)=50 
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92CS-14741 

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

COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE lTFAl = 25°C 

15 
'iii E 1.4 

Ill 1.3 
~ 
g 
It: 

~ I.I 
1-
:lii 

"' I 
~ 0.9 
I 

~ 0.8 

ii! 
0.7 

0.6 

.5 
0 200 400 600 800 

COLLECTOR MILLIAPERES licl 

1000 

92CS-14743 

Fig. 5 - Base-to-Emitter Voltage Characteristic 
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COMMON -EMITTER "CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS lVcEl •0.5 
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Fig. 2 - Static-Forward-Current Transfer-Ratio vs 
Temperature 

COMMON- EMITTER CIRCUIT, BASE INPUT. 
FREE AIR TEMPERATURE (TFAl= 25° C 
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Fig. 4 - Collector-to-Emitter Saturation-Voltage 
Characteristic 

COMMON EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR MILLIAMPERES licl• 500 
BASE MILLIAMPERES (I )=50 

~ 1.3 

g 
It: 

~ 1.2 

~ 
I : 

m 

I.I 

I 
-75 -50 -25 0 25 50 

FREE-AIR TEMPERATURE (TFAl-°C 
75 100 

92CS-14747 

Fig. 6 - Base-to-Emitter Voltage vs Temperature 
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TYPICAL CHARACTERISTICS 

FREQUENCY (f)=l40 Kc 
FREE AIR TEMPERATURE (TFAl=25° C 

8 

4 
0 5 10 15 20 25 

COLLECTPR-T0-8ASE VOLTS (Veal 

92CS-12704 

Fig. 7 - Output Capacitance Characteristic 

FREQUENCY (f) = 140 Kc 
FREE AIR TEMPERATURE (T FA)= 25° C 

10 
0 I 2 3 4 5 

EMITTER-TO-BASE VOLTS (VEB) 

92CS-12705 

Fig. 8 - Input Capacitance Characteristic 

COMMON EMITTER CIRCUIT, BASE INPUT. 
FREQUENCY (f)=IOO MHz 
FREE AIR TEMPERATURE (TFAl=25° C 
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COLLECTOR MILLIAMPERES (Ic) 

92CS-12694 

Fig. 9 - Small-Signal Forward-Current Transfer-Ratio 
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2N5188 ____________________________ file No. 295 

PRODUCTION 
LOT 

ITEM 

GROUP A TESTS 

Subgroup 1. 

Subgroup 2. 

GROUP B TESTS 

Subgroup 1. 

Subgroup 2. 

Subgroup 3. 

Subgroup 4. 

Subgroup 5. 

Subgroup 6. 

Subgroup 7. 

GROUP A AND GROUP B QUALITY SAMPLING TESTS 

100% 
FACTORY 

TESTS 

QUALITY 
SAMPLING 

TEST DESCRIPTION 

Visual and Mechanical Examination ................................... . 

Electrical ........................................................................... . 

Physical Dimensions .......................................................... .. 

Solderability, Temperature Cycling, 
Thermal Shock, Moisture Resistance .................................... .. 

Shock, Vibration Fatigue, Vibration 

Variable Frequency, Constant Acceleration ........................ .. 

Terminal Strength ............................................................... . 

Salt Atmosphere ............................................................... . 

High-Temperature Life, Non-Operating 

(TA = 200°C) ................................................................... . 

Steady-State-Operation Life 
(Pn = 800 mW, TA = 25°C} ............................................. . 
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File No. 295 

DIMENSIONAL OUTLINE 

JEDEC T0-39 

.370 19.401 
.335 Is. 89 

DIA 

.335 (8.51) 

[ .305 8.00 J L_ DIA. _ 

.100 (2.54) - ----i 
MIN. .260 16.60) 

.240 6.10 

.125 13.181 
.009 .229 

i SEATING PLANE 

.5 ( 12.70) 

DETAILS OF OUT- 0 D D MIN. 

ZONE OPTIONAL 
LINE IN THIS ~ 

.210 (5.33)__,___ .oi~(:!~;) 

.190 4.83 .016 .406 

LEAD 
INSULATING 

EYELETS 

INDEX TAB 

. 100 (2.54) 

Dimensions in inches and mi 11 imeters 

DIA . 

92CS-14687 

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

TERMINAL DIAGRAM 

Bottom View 

2 

LEAD 1- EMITTER 

LEAD 2-BASE 

LEAD 3 - COLLECTOR, CASE 

- 8 -
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TYPICAL FALL-TIME (tf} CHARACTERISTICS 

COLLECTOR-SUPPLY VOLTS (Vccl=IO 
COLLECTOR MILLIAMPERES (Icl = 150 

60 FREE-AIR TEMPERATURE (TFA) = 25°C 
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Fig. 10 

COLLECTOR-SUPPLY VOLTS (Vccl=IO 
COLLECTOR MILLIAMPERES (Icl = 300 TtII: 
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Fig. 11 

COLLECTOR-SUPPLY VOLTS (Vee>= 10 
COLLECTOR MILLIAMPERES (Ic) = 500 

60 FREE-AIR TEMPERATURE (T FA)= 25°C 
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RATIO OF COLLECTOR CURRENT TO"TURN-OFF"BASE CURRENT (Ic/IB2> 
92CS-12913 

Fig. 12 
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TYPICAL STORAGE TIME (ts) CHARACTERISTICS 

COLLECTOR-SUPPLYVOLTS(V~cl•IO 
COLLECTOR MILLIAMPERES IIc • 150 

60 FREE-AIR TEMPERATURE ITFAl • 25°C 
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RATIO OF COLLECTOR CURRENT TO "TURN-OFF" BASE CURRENT (Ic/Ie2l 
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Fig. 13 

COLLECTOR-SUPPLY VOLTS (Vccl=IO 
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60 FREE AIR TEMPERATURE (TFAl = 25°C 
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RATIO OF COLLECTOR CURRENT TO "TURN-OFF" BASE CURRENT (Ic/IBzl 
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Fig. 14 

COLLECTOR-SUPPLY VOLTS (Vee>= 10 [ 
COLLECTOR MILLIAMPERES IIcl = 500 t1 

60 FREE-AIR TEMPERATURE (TFAl = 25°C ~'::i 
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TYPICAL RISE TIME (tr) CHARACTERISTICS 

70 COLLECTOR-SUPPLY VOLTS (Vee>= 10 l-+-<-l-+++-1-l-++--+-l-l-+-1--l 

FREE-AIR TEMPERATURE (TFAl • 25°C J::j ij"f;rt,.~oi,~~;,)oas:mm 
60i-+-+-++-+-+-+-++-+-+-+-++-+-+-+-++-+-+-+-++-+-+-+-++-...... ,,~ 

0 5 10 15 20 25 30 35 40 

RATIO OF COLLECTOR CURRENT TO "TURN-ON" BASE CURRENT (Ic/IB1l 
92CS-12903 

Fig. 16 

CIRCUIT USED TO MEASURE TURN-OFF TIME (t0 ff) 
AND STORAGE TIME (t5 ) 

40 
Vee= 6.4 v OHMS Vour (NOTE 4) 

(NOTE 2) n--'l./'\A,___.,__ ____ -0 

0.11'-f 

(N0~1~1l 
50 

OHMS 

VBB•IS.9 v 
(NOTE 2) 

Q = TYPE 2N5188 

Q 

92CS-12729RI 

·~ 
!--~---- ~7V 

! 1--90%-=. I 6.3 V 

1VouT I 
I -10•4 I 

---lf--1."'!I I 
t,.....i - I 

i--- loff --i 
92CS-11754RI 

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-µf DECOUPLING CAPACITORS ACROSS THE 
POWER-SUPPLY TERMINALS FOR Vee AND V88• 

NOTE 3: INPUT VOLTAGE (V1Nl OBTAINED FROM MERCURY-RELAY TYPE 
PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50 OHMS. V1N 
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. 18 

TYPICAL'' TURN-OM" TIME (t0 n) CHARACTERISTICS 

COLLECTOR-SUPPLY VOLTS (Vee>= 10 
"OFF" BASE-TO-EMITTER VOLTS [VBE (off)]= 0 
FREE-AIR TEMPERATURE (TFAl= 25°C 

:g 125 
z 
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RATIO OF COLLECTOR CURRENT TO "TURN-ON" BASE CURRENT IIclIB1l 
92CS-12907 

Fig. 17 

CIRCUIT USED TO MEASURE TUNE-OM TIME (t0 n) 

VIN 
(NOTE 3) 

40 
l'\-.JO<IHUM~s.__.~ ___ v.;;.ou;..;T-t"l(NOTE 4) 

50 
OHMS 

0 = TYPE 2N5188 

Q 

92CS-12730RI 

LT.-------- 15.9V 

V1N 

o I -10% 

I 

I 
I 
I 

I 
I I 
i--ton--! 

92CS-117S2RI 

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-µf DECOUPLING CAPACITORS ACROSS THE 
POWER-SUPPLY TERMINALS FOR Vee AND Vas. 
NOTE 3: INPUT VOLTAGE (l/1Nl OBTAINED FROM MERCURY-RELAY TYPE 
PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50 OHMS. V1N 
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 
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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 T0-39 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: 

COLLECTOR-TO-BASE 
VOLTAGE, VcBo 

COLLECTOR-TO-EMITTER 
VOLTAGE, VcEo 

EMITTER-TO-BASE 
VOLTAGE, VEBO 

COLLECTOR CURRENT, le 

TRANSISTOR DISSIPATION, PT: 

For case 
temperatures• 

For ambient 
temperatures 

Sup to 25°C 
l above 25°C 

{ up to 25°C 
above 25°C 

TEMPERATURE RANGE: 

Storage and Operating (Junction) 

LEAD TEMPERATURE 
(During Soldering): 

At distances 2: 1/32" from seating 

60 max. v 

35 max. v 

5max. v 

Limited by dissipation 

5max. W 
Derate at 28.5mW/°C 

1 max. W 
Derate at 5.7mW/°C 

-65 to +200 °c 

surface for 10 seconds max. 265 max. oc 

•Measured at center of seating surface. 

SILICON N-P-N 
HIGH-VOLTAGE 
TRANSISTOR 
For Core-Driver and Line-Driver 
Service in 
Data-Processing Equipment and other Critical 
Applications in Military and Industrial Equipment 

Features 

• excellent power handling capability -

P'l' = SW max. at Tc 25°C 
lW max. at TA = 25°C 

• high switching speeds at high currents -

ton = 40ns max. at le 1 A 
torf = 70ns max. at le = lA 

• high breakdown-voltage capabilities -

VomJcno 60V min. 
VomH·1w = 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. 

Informatii>n 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. 

Trademork{s} ® Registered Printed in U.S.A. 

Morca(s) Registrado(s) 2N5189 8-67 
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ELECTRICAL CHARACTERISTICS, at TA = 25°C 

Characteristics Symbols TA f 

oc MHz 

Collector-Cutoff Current leBO 25 

Collector-to-Base V(BR)eBO 25 Breakdown Voltage 

Collector-to-Emitter V(BR)CEO 25 Breakdown Voltage 

Emitter-to-Base V(BR)EBO 25 Breakdown Voltage 

Collector-to-Emitter VeE(satl 25 Saturation Voltage 

Base-to-Emitter VBE(satl 25 Saturation Voltage 

Static Forward Current- 25 
hFE 25 Transfer Ratio 25 

Small-Signal Forward-
hfe 100 Current Transfer Ratio 

Common-Base, Open-Circuit cob 0.1 Output Capacitance 

Turn-On Time 
ton= ( Dela~ Time ) 

(td+t,l 
Rise Time 

Turn-Off Time 
to ff= (Stora~ Time ) (t,+t1l 

Fall Time 

*Pulsed condition-Pulse duration :::: 400 µs, duty factor :::: 0.03. 

CIRCUIT USED TO MEASURE TURN-ON TIME (t0 n) 

J1" 
INPUT PULSE 

tr£ Ins 
Id~ IOOns 

Q =Type 2N5189 

100.n Q 

92CS-13486RI 

Fig. 1 

TEST CONDITIONS LIMITS 

Type Units VCB VCE le IE IB 2N5189 

Volts mA Min. Max. 

30 - 0.5 µA 

0.1 60 - v 

10 35 - v 

-0.1 - 5 v 

1000 100 - 1 v 

1000 100 1.5 v 

1 100 - 30 
1 500 - 35 
1 1000 - 15* 

10 50 2.5 -

10 0 - 12 pF 

le IB1 IB2 
40 ns 

1000 100 -

1000 100 -100 - 70 ns 

CIRCUIT USED TO MEASURE TURN·OFF TIME (t0 ff) 

VIN 0.1 _,.u or,, 
INPUT PULSE 175

l 

ti• Ins -=-
td• IOOns 

92CS- 13487 RI 

Q =Type 2N5189 Fig. 2 
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2N5189 

TYPICAL CHARACTERISTICS 

~Jt,~~l\;l~illP CIRCUIT, BASE INPUT. 

AMBIENT TEMPERATURE lTAl•2!5°C 
COLLECTOR MILLIAMPERES (I~l•!IO 

12!5 

0 
2 4 6 8 

10 100 
4 6 8 

1000 
BASE-TO-EMITTE:R RESISTANCE (RBE )-.n 

4 6 8 
10000 

92CS-14745 

Fig. 9 - Collector-Cutoff Current vs Ambient Temperature 

COMMON-EMITTER CIRCUIT,BASE INPUT. 
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Fig. 11 - Collector-to-Emitter Saturation Voltage vs la/IB1 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
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Fig. 13 - Static Forward Current-Transfer Ratio 
(Pulsed) vs la 
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Fig. 10 - Collector-to-Emitter Breakdown Voltage vs 
Base-to-Emitter Resistance 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
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Fig. 12 - Base-to-Emitter Saturati·on Voltage vs la 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (TA) = 25°C 
FREQUENCY (f) = 100 Meis 
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Fig. 14 - Small-Signal Forward Current-Transfet 
Ratio vs la 
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TYPICAL CHARACTERISTICS 
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Fig. 5 - Turn-Off Time vs lo/IB1 
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DIMENSIONAL OUTLINE 

.370 (9.39\ 
.335 8.50) 1 

DIA 

.335 (8.50) 
[ .305 775 J 

;~~~~;4) gDIA. ·-~(4.95) 
.175 4.45 

--~1_~ rr' t SEATING PLANE 
.125 (3.17) ) 
.009\0.23 . 0.5 (12.70) 

DETAILS OF OUT­
LINE IN THIS 

ZONE OPTIONAL 

0 D ~MIN 
3 LEADS 

.019 (.482\ 

.016 .4071 

INDEX TAB 

.100 
(2.54) 

DIA 
(NOTE 2) 

--. 
.100(254) 
_ _r_ 

92CS-IOl90R5 

Dimensions in Inches and Mi II imeters 

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" (l .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 control led, 

Note 3; Leads having a maximum diameter of 0.019" (0,482 
mm) at a ga)fging plane of 0,054" (l .372 mm) + 0.001" (0,025 
mm) - 0.000 (0.000 mm) below seating plane sh al I 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 control led for automatk hand I ing. 
The variation in actual diameter within the zor:ie shall not 
exceed 0,010" (0,25 mm), 

TERMINAL DIAGRAM 

Bottom View 

LEAD 1- EMITTER 

LEAD 2-BASE 

LEAD 3 - COLLECTOR, CASE 
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RCA POWER TRANSISTORS 

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. Type Nos.TA2509, TA2509A, and 
TA7285, respectively. 

H-1470A 

40375 

ALSO AVAILABLE .•• 

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

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

2N3878, 2N3879, & 2N5202 
(JEDEC T0-66) 

• Maximum operating-area curves for DC and pulse operation .. 

ls/b- limit line begins at: 36 V (2N3878) 

• VCER(sus) = 90V(2N3879) 
75 V (2N5202) 
65 V (2N3878) 

28 V (2N3879) 
23 V (2N5202) 

• VCBO = 120V Max. (2N3878, 2N3879, 2N5202) 

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

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

MAXIMUM RATINGS 
2N3878 

Absolute-Maximum Values: 40375 2N3879 2N.5202 

COLLECTOR-TO-BASE VOLTAGE ................. . VCBO 120 120 120 v 
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With external base-to-emitter resistance (RBE) = 50 Q .... 
With base open . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

VcER(sus) 65 90 75 v 
VcEo<sus) 50 75 v 

EMITTER-TO-BASE VOLTAGE .................... . VEBO 7 7 7 v 
CONTINUOUS COLLECTOR CURRENT .............. . 
PEAK COLLECTOR CURRENT ................... . 

Ic 7 7 4 A 
10 10 5 A 

CONTINUOUS BASE CURRENT . . . . . . . . . . . . . . . . . . . . IB 5 5 2 A 
TRANSISTOR DISSIPATION: ..................... . 
· At case temperatures up to 25° C and VcE 

PT 

up to 36 V ........... · .. ·. · · · · · · · · · · · · · · 35(2N3878) w 
28 v ............................. . 35 w 
23 v ............................. . 35 w 

At case temperatures up to 25° C and VcE 
above 36 V ....................... · · · · · · · · See Fig.5 

28 v ............................. . See Fig.6 
23 v ............................. . See Fig.6 

At case temperatures above 25° C and VcE 
above 36 V ........................... · · · See Figs.4 & 5 

28 v ............................. . See Figs.4 & 6 
23 v ............................. . See Figs.4 & 6 

At free-air temperatures up to 25 ° C . . . . . . . . . . . . . . . . 5.8(40375) w 
At free-air temperatures above 25° C .............. . See Fig.7 

TEMPERATURE RANGE: 
Storage & Operating (Junction) .................. . -65 to 200 oc 

PIN TEMPERATURE (During soldering): 
At distances~ 1/32 in. from seating plane for 10 s max. . ... 255 oc 

,_...........,.,,,,,,,.,_.,.-.""o>MO>W<"'«-·~--, .. ,.,,,,,,.,,,., ___ ~~-----~·~---·"--"~""""-""""""""'*"'-"-··-· ----~--·.-· - .. ~--··- .. ..,,,,,..,,,,"O'••M,,,,,,,.,.,.,..,.,,,. __ 
---------·---·---~·'"""""'"~ ... ---"....,....,,..,.-·---·--· ,.._~,-·· ---·--,,., ...... ~···-'"·_,,,,.,,.,,, ____ """'""""""'""~"'~-· .. -"'"'--''"'·~-

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

Trademork(s) ® Registered 

Morca(s) Regislrodo(s) 

Printed in U.S.A. 9/67 
Supersedes File No.110 6166 



2N5202 2N3878 
40375 2N3879 

ELECTRICAL CHARACTERISTICS Case Temperature (TcJ = 25° Unless Otherwise Specified 

TEST CONDITIONS LIMITS 

/~ 

U( 
DC DC DC Types 

Emitter Type Type 
Characteristic Symbol Collector Current 2N3878 Units 

Volts or Base (Amperes) 40375 2N3879 2N5202 
Volts 

vcs VCE VEB VsE IC IE IB Min. Max. Min. Max. Min. Max. 

lCEO 40 0 - 5 - 5 - - mA 
Collector-Cutoff le EV 100 -1.5 - 4 - 4 - 10 mA 

Current 
1cEV 100 -1.5 - 4 - 4 - 10 mA 

<Tc=l50°Cl 

Emitter-Cutoff lEBO 4 0 - 4 - 2 - - mA Current 6 0 - - - - - 10 

1.2 4 - - - - 10 100 
DC Forward-Current hFE 2 4 8 - 12 - - -

Transfer Ratio 5 0.5 50 200 40 - - -
5 4 20 - 20 80 - -

Collector-to-Emitter 
Sustaining Voltage: 
(See Fig. 1 & 2) 
With base open VcEo<susl 0.2 0 50° - 75° - - - v 

With external base-to-
emitter resistance 
<RBEl = 50 Q VCER(sus) 0.2 65° - goa - 75° - v 

Base-to-Emitter VBE 1.2 4 - - - - - 1.9 v Voltage 2 4 - 2.5 - 1.8 - -
Collector-to-Emitter VcE<satl 4 0.4 - - - 1.2 - 1.2 v Saturation Voltage 4 0.5 - 2.0 - - - -
Output Capacitance Cob 10 0 - 175 - 175 175 pF (At 1 MHz) -

Second-Breakdownb 
Collector Currentd Is/b c 40 750 - 500 - 400 - mA 
(With base forward 
biased) 

Second-Breakdown b 
Energy: 
With base reverse 
biased, RB =50 Q, VBB= 
L=50µH 

Es/be 
-4 - - - - 0.4 -

With base reverse 
mJ 

biased, RB = 50 Q, VBB= 
L= 125 µH -4 1 - 1 - - -

Small-Signal, Forward-
,, 

Current Transfer hfe 10 0.5 6.0 - 6.0 - 6.0 -
Ratio <At 10 MHz) 

Sat. Switching Tum-
On Time: 
Delay Time td Vee= 4 0.4f - - - 40 - 40 ns 
Rise Time tr 30 4 0.4f - - - 400 - 400 ns 
(See Fig.24,25,&26) 

Sat. Switching Vee= 
Storage Time ts 30 4 -0.49 - - - 800 - 800 ns 
(See Fig.24,25,&27) 

Sat. Switching Fall Time Vee= 
(See Fig.24, 25, &28) tf 30 4 -0.49 - - - 400 - 400 ns 

Thermal Resistance 5 Max. 
(Junction.:to-Case) OJ-C 2N3878 - 5 - 5 0 c1w 
(Junction-to-Free Air) 11J-FA 30 Max. 0 c1w - - - -40375 

- 2 -
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2N5202 2N3878 
40375 2N3879----------------------------FILE N0.299 

CIRCUIT USED TO MEASURE SUSTAINING VOLTAGES 
V CEO(sus) & V CER(sus) 

OSCILLOSCOPE DISPLAY FOR MEASUREMENT 

FOR TYPES 2N3878, 2N3879, & 2N5202 cl 
E 

OF SUSTAINING VOLTAGES 
(TEST CIRCUIT SHOWN IN FIG.1) 

CLARE 
MERCURY-RELAY 

MODEL No. HGP-1004, 
OR EQUIVALENT 

CHANNEL A 

I 
u 
!::! 
f­z 
w 

VcER lsus) 

~ 
Hz VcEolsus)o VcERlsusl 

s 

TO 
HEWLETT-PACKARD 

25mH OSCILLOSCOPE 
MODEL No. 1308, 
OR EQUIVALENT 

~ 200 a 
~ 
t; 
w 
_J 
_J 

8 
0 

_____ ,.._._ 
Al I B 

I I 
I I 
I I 

~7!5 0 

COLLECTOR-TO-EMITTER VOLTAGE lVcEl-V 

92CS-13240RI 

-Jv•v,r---"<+ lif----...._ __ _. 
11on 
IW 

12V 

COMMON 

OTO 50V 
l500mA) 

92CS-13239R2 

The sustaining voltages VcEo<sus) and VcER(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 V CER( sus) is acceptable when the trace falls to 
the right and above point "C" for type 2N5202. 

Fig. 1 

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

CASE TEMPERATURE lTcl=25°C 

I-.. 
I-
:z w 
~~ 
a~ 
0..J 
Wo 
I-> 

~fa 
u.-
0 u. 
wU 
<!)W 
.. Cl-
I-~ 
:z w 
u 
"" w 
Cl-

100 

7S 

so 

2S 

Fig. 2 

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

Is1b LIMITED 

Diss,"' 
~o..,. 

~.,,.,.~ 
~o 

.]'!, 
466 2 466 468 

10 100 IK IOK so 100 lSO 200 

EXTERNAL BASE-TO-EMITTER RESISTANCE lReEl-n EFFECTIVE CASE TEMP. OR CASE TEMP. (TEFF OR Tc)-°C 

92CS-13229R2 91SS·3690 

Fig. 3 Fig. 4 

FOOTNOTES (For Table of Electrical Characteristics) 

acAUTION: The sustaining voltages VcEo(sus) and VcER(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. 

cls;b 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. 

d Pulsed; 1-s, non-repetitive pulse. 

e Es;b is defined as the energy at which second breakdown occurs under specified reverse bias conditions. Es/b = 1/2LI2. 
where L is a series load or leakage inductance and I is the peak collector current. 

f1Bl value (tum-on base current). 

gIBz value (tum-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 -



2N5202 2N3878 
FILE N0.299---------------------------- 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: "MAXThlUM 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 le. As shown inFig.5 and 6 a horizontal line 
defines the maximum cUITent, a line with a slope of -1 
defines the maximum power dissipation allowable; a 
line witrr 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 
ne free from second breakdown out to 36 V, 28 V, and 
23 V for 2N3878, 2N3879, and 2N5202, respectively. 
Out to these points, the boundary is made up of the 
maximum cmrent 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, V CE• determine (from either 
Fig. 5 or6) 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 le 
from step ( l), to obtain the maximum current for dissipation-limited operation. 

(3) If the specified value of VcE 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 "IS/b 
LIMITED". 

(4) Repeat step (2) using the Isfb-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 (TEFF) 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: 

Where: 

TEFF = TA+ <PAvG> (6C-FA) + <PAvG> (6J-C) 

TEFF = TC + (P AVG) <6J-C) 

PA VG = Average power, W, of applied repetitive pulses 

TA = Ambient temperature, 0c 

Tc = Case temperature, °C 

6c-F A = Thermal resistance, °C /W, case (heat-sink) to free-air 

eJ-C = Thermal resistance, °C!W, junction-to-case 

- 4 -
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2N5202 2N3878 
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MAXIMUM OPERATING AREAS FOR TYPES 2N3879 & 2N5202 

i CASE TEMPERATURE (Tc)=25°C 
(CURVES MUST BE DERATED LINEARLY 

WITH INCREASE IN TEMPERATURE) 
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COLLECTOR-TO-EMITTER VOLTAGE (VcEl-V 9255-3691 

Fig. 6 
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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 can be 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 <Es;bl 
capability increases with a decrease in inductance. Therefore, 
the allowable energy shown in the above-mentioned curves 
(calculated from Es;b = l/2LI2 , 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 
"SiliconPowerCircuitsManual" FormNo.(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 (VBBl=-4V 
BASE SERIES RESISTANCE(R )•50.0. 
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REVERSE-BIAS, SECOND-BREAKDOWN CHARACTERISTICS 
FOR TYPES 2N3878 & 2N3879 
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Fig. 10 
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REVERSE-BIAS, SECOND·BREAKDOWN CHARACTERISTICS 
FOR TYPE 2N5202 

BASE SUPPLY VOLTAGE (VBB): 4V 
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REVERSE-BIAS, SECOND-BREAKDOWN CHARACTERISTICS 
FOR TYPE 2N5202 

BASE SUPPL y VOLTAGE (V aal=-4V 
INDUCTANCE (L) = 50 µ H 
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TYPICAL DC BETA FOR 
TYPES 2N3878 & 2N3879 
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TYPICAL DC BETA FOR 
TYPES 2N3878 & 2N3879 
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TYPICAL DC BET A FOR 
TYPE2N5202 

COLLECTOR.TO.EMITTER VOLTAGE (VCE) = 5 V 
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TYPICAL INPUT CHARACTERISTICS FOR 
TYPES 2N3878, 2N3879, & 2N5202 
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TYPICAL TRANSFER CHARACTERISTICS FOR 
TYPES 2N3878, 2N3879, & 2N5202 
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TYPICAL SATURATION VOLT AGE CHARACTERISTICS 
FOR TYPES 2N3878 & 2N3879 

CASE TEMPERATURE1Tcl-25°C 
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TYPICAL OUTPUT CHARACTERISTICS FOR 
TYPES 2N3878, 2N3879, & 2N5202 

CASE TEMPERATURE (Tc)= 15oc 
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TYPICAL GAIN-BANDWIDTH PRODUCT FOR 
TYPES 2N3878, 2N3879, & 2N5202 
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TYPICAL SATURATION VOLTAGE CHARACTERISTICS 
FOR TYPE 2N5202 
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2.0 
> 

J 
"'.! i.s I' 

_t 

COLLECTOR CURRENT (lcJ-A 

Fig. 23 
92S~3697 



( 

( 

2N5202 2N3878 
40375 2N3879 ----------------------------FILE NO. 299 

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

INPUT FROM 
HEWLETT-PACKARD 
PULSE GENERATOR, 
MOOEL214A, 
OR EQUIVALENT 

OUTPUT TO 
OSCILLOSCOPE 

+ 

OSCILLOSCOPE DISPLAY FOR MEASUREMENT 
OF SWITCHING TIMES 

(TEST CIRCUIT SHOWN IN FIG.24) 

TYPE 
2N3879 

OR 
2N5202 

I INPUT WAVE FORM 

Tl I 
I I 

ON -1--i I 
CONDITION _j I 

-----r-- ,-90% 

92CS-l 323BRI 0: 1-
~ z 

I 
I 

I 
1 

I 

INPUT PULSE: 

Pulse rep. rate = 1,000 pulses/s 
Pulse width = 20 µ,s 

Fig. 24 
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TYPICAL TURN-ON TIME FOR 
TYPES 2N3879 & 2N5202 

Fig. 25 
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TYPICAL STORAGE-TIME FOR 
TYPES 2N3879 & 2N5202 
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TYPICAL FALL-TIME FOR 
TYPES 2N3879 & 2N5202 
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SUGGESTED HARDWARE FOR MOUNTING 
TYPES 2N3878, 2N3879, & 2NS202 

l 
: : 

DF31A (SUPPLIED) 
MICA INSULATOR 

HEAT SINK 
>sssssi j fss5s511sssssssi 15s5ss'< 

I I I (495334.7 NYLON 

I l.D . .156 
~llNSULATING WASHER (TWO SUPPLIED) 

i:::::s:Si=i SHOULDER DIA .250 MAX. 
I SHOULDER THICKNESS .050 MAX. 

cx:::D 
I 

I 
CI:D 

I 
92SS-2733R1 

Fig. 29 

DIMENSIONAL OUTLINE FOR TYPES 
2N3878, 2N3879, & 2NS.202 

JEDEC T0-66 

.500 (12.70) 

.470 11.92 

r-DIA._, 

.340 (8.64) _J_ 

.250 6.35 ..----'-----Ci=----, 
SEATING PLANE 

T 
.360 (9.14) 

MIN. 
[ .075 (1.90) 

.050 1.27 

DETAILS OF OUTLINE 
IN THIS ZONE OPTIONAL 

.145 (3.68) R MAX. 
BOTH ENDS 

2 MOUNTING HOLES 
.152 (3.86) 
.142 3.60 DIA. 

3.50 (8.89) R MAX. 

2 PINS 
.034 (.864) DIA 
.028 .711 . 

92CS-12865Rl 

Dimensions in Inches and Millimeters 

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

.380/9.65) 

.375\9.52 

2N5202 2N3878 
40375 2N3879 

DIMENSIONAL OUTLINE 
FOR TYPE 40375 

JEDEC T0-66 WITH HEAT-RADIATOR 

.760(19.30) 

.750 19.05 

r-.920(23.37) 1 I .820 20.83 

MEASURED 
AT BOTTOM 

.055(1.40\..., 

.040 1.02/ l 

.270 (6.86) 
MIN. 

1.102(27.99) 
1.098 27.89 
(NOTE 1) 

r 
.595 (15.11) 

MAX. 

91C~l3383R1 

Dimensions in Inches and Millimeters 

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

Note l: Measured at bottom of heat-radiator. 

Note 2: 0.0351! C .R.S., tin plated. 

Note 3: Recommended hole size for printed-circuit board is 
0.0701! dia. 
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TERMINAL CONNECTIONS 

FOR TYPES 2N3878, 2N3879, 2N5202, & 40375 

Pin 1 - Base 
Pin 2 - Emitter 

Flange, Case - Collector (For 2N3878, 2N3879, & 2N5202) 
Heat Radiator - Collector (For 40375) 
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