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Hign-Speea rower Transistors

File Number 34 2N1893, 2N2405
Medium-Power Silicon
N-P-N Planar Transistors TERMINAL DESIGNATIONS

For Small-Signal Applications
In Industrial and Commercial Equipment

Features: 3 € (CASE)
w For operation at junction temperature up to 200°C
s Planar construction for low noise and low leakage

i 92CS-27512
= Low output capacitance

JEDEC TO-205AD

The RCA-2N1893 and 2N2405° are silicon n-p-n planar
transistors intended for a variety of smali-signal and
medium-power applications. They feature exceptionally
high collector-to-emitter sustaining voltage, low leakage
characteristics, high switching speeds, and high pulse beta
(hre).

RCA-2N2405 is a direct replacement for type 2N1893 for
most applications. In addition, the 2N2405 has high voltage
ratings, lower saturation voltages, and higher sustaining
voltages than the 2N1893.

The 2N1893 and 2N2405 are supplied in the TO-205AD
package. .

*Formerly Dev. Type TA2235A.

2N2405 Features:
u Minimum gain-bandwidth product (fr) of 120 MHz;
useful in application from dc to 50 MHz
= High sustaining voltage:
Vceo(sus) = 90 V min.
m Low saturation voltages:
Vcee(sat) = 0.5 V max. at Ic = 150 mA
Vee(sat) = 1.1 V max. at Ic = 150 mA

MAXIMUM RATINGS, Absolute-Maximum Values:

2N1893 2N2405
* COLLECTOR-TO-BASE VOLTAGE. .. .tiiiiiiiniinenieniinsisenotnecnennannennss Veso 120 120 v
* COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With external base-to-emitter resistance (Ree) S 100 ... ..cvvieiniriieennenrennnees Veer 100 140 Vv
With DASE OPEN .. .iiiit ittt eriietianenneesiaenanaans 80 90 v
* EMITTER-TO-BASE VOLTAGE .....ovviniiiniiianninieniins 7 7 v
* COLLECTOR CURRENT ..ituiniiiiiiiiiiieiietietieiniirintnessnenteassoaniennns 0.5 1 A
* TRANSISTOR DISSIPATION:
At case temperature UP 10 25°C ... i oot i i e i ey 3 5 w
At free-air temperatures up to 25°C 0.8 1 w
At temperatures 8bove 25°C ...t iiiiiii e it i ce i e See Figs 1 & 2
* TEMPERATURE RANGE:
Storage and operating (JUNCHION) .....icvrereiieineeiiieraeiierieennnsannans -65 to +200 °C
* LEAD TEMPERATURE (During soldering):
At distance from seating plane for 10 s max.
= 1/16 in. (1.58 mm) for 2N1893 and
Z1/32In. (0.8 mMmM) for2N2406 ........oiiniiiiiiiiiiiiii ettt T 255 °C
* In accordance with JEDEC registration data format (JS-9 RDF-2).
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2N2405
ELECTRICAL CHARACTERISTICS, Case Temperature {TQ) = 25°C Unless Otherwise Specified
TEST CONDITIONS LIMITS
CHARACTERISTIC | VOLTAGE | CURRENT | 5y1g93 2N2405 UNITS
Vde mA dc
VCB VCE |c 'E IB Min.] Max. Min.] Max
*[1cg0 90 0 — 1 o001 -1 001 A
T =150°C 90 0 -1 15 -1 10
*| leso
Vgg=-5V 0 -1 o001 - | 0o uA
1002 o - - Q| -
®
Veeolsus) 308 o | 8| - 9| - v
VCER(SUS)
*| Rge=108 100? 100 - 40| - v
Rgg = 500 © 1008 - - 120 -
* V(BR)CBO 0.1 0 120 - 120 -
* V(BR)EBO 0101 7 - 7 -
1502 15| ~1]58 —| os
*| Veelsat) 508 5 | -11s -1 02 v
1503 15| -1]13 - 1
*| Vet 502 51— |09 - | oo v
* 10 | 1502 40| 120 60| 200
*| hee 10| 102 ‘| - 38| —
* 10 | 0.1 20| - - -
*[  Tc=66°C 10| 10 20| - 20| -
he
] f=1kHz 5| 1 30{ 100 - -
* 1 kHz 5| 5 - | - 50 | 275
* 1kHz 10| 5 451 — _| -
* 20 MHz 10 | 50 25| - 61 —
by 5 1 20| 30 24| 34 Q
f=1kHz 10 5 4 8 4 8
*| hep 5 1 - hzsxi04] - |3x104
f=1kHz 10 5 — |1.5x104] ~ |3x104
*|h 5 1 [ I Y
ob .
= 1kHz 10 5 - | o5 - | 05 pmho
*1 Cobo 10 0 -1 1s -1 15 pF
*| Cib
Vgg=—-0.5V 0 - | 85 ~ | so0 pF
NF
RG = 500 Q
BW = 15 kHz
f=1kHz 10 0.3 - - — 6 dB
*R — | 583 -1 35
0.-C °c/w
RoJ-A — | 219 - s

8 pylsed. Pulse duration = 300 usec max.; duty factor <2%.
* |n accordance with JEDEC registration data format {JS-9 RDF-2}.
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High-Speed Power Transistors

2N1893, 2N2405
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Fig 1 — Maximum operating areas for type 2N2405.
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Fig. 2 — Dissipation derating curves for types Fig. 3 — Typical transfer characteristics for
2N'1893, and 2N2405. types 2N1893 and 2N2405.
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Fig. 4 — Typical cutoff characteristics for Fig. 5 — Typical gain bandwidth product character-
types 2N1893 and 2N2405, istics for types 2N 1893 and 2N2405.
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High-Speed Power Transistors

2N1893, 2N2405
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Fig. 6 — Typical capacitance characteristics for Fig. 7 — Tygical collector characteristics at
types 2N 1893 and 2N2405. 25 C for type 2N2405.
COMMON—EMITTER CIRCUIT, BASE INPUT. H - 3 I t
FREE-AR ‘TE"PET“,T,"‘?,E"“' ) T it %ﬂn‘%‘é&%‘:ﬁﬂﬂﬁ%‘&;}".‘z‘s-"é’“’ H S
g ST £ FiER e 1 T
- L At g T
;) - T %
4 400 HiE Thi } o oHHTHEI 3 i
a § ; 2 i 3 i
i i : g i : :
3001 t € T iiessey sedtd
] H 3 8 el
E i g HEEET 52 7
' 200 4 ou: o : H
5 i = 5
5 o £ o i = tas:
g 100 + H -6.‘ 2
R ) %
T H L : R
)0 L B4 {Ig)s FH 2
4 3 8 10 [] 0 20 40 60 80 100 120 140
COLLECTOR-TO-EMITTER VOLTS (VCE! secs- 1207 COLLECTOR—TO—EMITTER VOLTS {Vcg) 9208 11647
Fig. 8 — Tygical collector characteristics at Fig. 9 — Tyginal collector characteristics at
25 C for type 2N1893. 25 C for type 2N2405.
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Fig. 10— Tygical collector characteristics at Fig. 11 — Typical dc-beta characteristics for types

25 °C for type 2N1893. 2N1893 and 2N2405.
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2N1893, 2N2405
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Fig. 14 — Typical saturation characteristics for Fig. 16 — St ining voltage ch istic for
types 2N2405 and 2N 1893. type 2N2405.
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