File No. 407

IR0

Solid State
Division

Power Transistors

2N5804
2N5805

High-Voltage, High-Power
Silicon N-P-N Power Transistors
For Switching and Amplifier Applications

Features:

@ Power dissipation (Py) =110 W at 50 V

a8 High-voltage ratings:

@ Maximum-operating-area
JEDEC TO-3

His0

from second breakdown.

RCA types 2N5804 and 2N5805** are silicon n-p-n transistors
with high breakdown-voltage ratings and fast switching speeds.
Both devices employ the popular TO-3 package; they differ in
breakdown-voltage ratings and leakage-current values.

These transistors are especially suitable for power-switching
circuits, switching regulators, converters, inverters, and
power amplifiers, '
**Formerly RCA Dev. Nos. TA7130 and TA7130A, respectively.

curves.
maximum operating conditions for

Vceolsus) = 300 V max. (2N5805)
=225 V max. (2N5804)

selection of
operation free

for

TERMINAL CONNECTIONS

Pin 1 — Base

Pin 2 — Emitter

Case — Collector

Mounting Flange — Collector

MAXIMUM RATINGS, Absolute-Maximum Values: 2N5804 2N5805
"COLLECTOR-TO-BASE VOLTAGE ............ccvvneinnn.... VeBo 300 375 v
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
* With 1.5 volts (VgE) of reverse bias, and external
base-to-emitter resistance (Rgg) =502 ................. Vcex(sus) 300 375 \4

With baseopen .............oiiiiinniinnni i, Vceoflsus) 225 300 \%
*EMITTER-TO-BASE VOLTAGE VEBO 6 6 \
*CONTINUOUS COLLECTOR CURRENT Ic 5 5 A

PEAK COLLECTOR CURRENT. . ... ... ... ... .. Icm 15 15 A

*CONTINUOUS BASE CURRENT . ...outieiiieae et g 2 2 A
*TRANSISTOR DISSIPATION: Py

At case temperatures up to 25° Cand Vogup to 50V . ....... 110 110 w

At case temperatures up to 25° C and Vcgabove 50V ... ... See Fig. 1

At case temperatures above 25° C and Vg above 50V ... ... See Figs. 1 & 3
*TEMPERATURE RANGE:

Storage & Operating (Junction) .............c.coveueenenn.. —— .65 to +200 — °c
*PIN TEMPERATURE (During Soldering):

At distances = 1/32 in. (0.8 mm) from

seating planefor 10smax ............ccuieiineennnnnnnn +230 °c
*In accordance with JEDEC registration
data format (JS-6 RDF-1)
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2N5804, 2N53_05'

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tp) = 259C Unless Otherwise Specified

File No. 407

TEST CONDITIONS

LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT 2N5804 2N5805 UNITS
V dc A dc )
Vee | Vee | 1c | tg. |MIN. | Max. | MinN. | MAX.
Collector-Cutoff Current:
With bese open Iceo 150 0 - 5| - 5 | mA
*|  with base-emitter 270 | -15 - 5 | - - mA
junction reverse biased 340 -15 - — - 5
Icev 270 | 15 - 15 | - - mA
At Tc = 100°C 340 | -1.5 - - — 15
. . —6 0 - 30 - 30 mA
Emitter-Cutoff Current lEBO -5 0 - 5 5
DC Forward-Current h 10 052 25 250 25 250
*| Transfer Ratio FE 4 52 10 100 10 100
* | Collector-to-Emitter
Sustaining Voltage: b b
(See Fig.5, 6, and 7) Vceolsus) 02| o |22 300 v
With base open
*| With external base-to-
emitter resistance VeEx (sus) -15 {02¢] o 300b - 3750 - v
(Rgg) =50 Q2
Emitter-to-Base Voltage : VEBO 0.03 6 - 6 - \
* | Base-to-Emitter Saturation Voltage Vggl(sat) 52 (05 - 2 - 2 v
* | Collector-to-Emitter a
Saturation Voltage Vcelsat) 5 05 B 2 B 2 v
Output Capacitance Cobo — 450 - 450 pF
Veg =10V, f=1MHz
* | Forward-Bias, Second-Breakdown
Collector Current: Is/b 50 22 - 22 - A
t=1s, nonrepetitive
Second-Breakdown Energy
With base reverse biased Es/p -4 5 0.62 - 0.62 - mJ
Rg =209, L =50 uH
* [Magnitude of Common-Emitter,
Small-Signal, Short-Circuit, 0 3 3
Forward-Current Transfer Ratio hte ! 1 - -
f=5MHz
Saturated Switching Time (Vgc = 200 V):
Turn-On ton 5 |05 - 0.5 - 0.5 us
(Delay Time + Rise Time)
Storage X
(See Figs. 12, 13and 1) % 5 [0S - 35 | - |38 | -
Fall
(See Figs. 12, 13 and 16) t S i I R B
** | Thermal Resistance o
(Junction-to-Case) Roac 10 5 - 16 - 16 c/w

Bpyised; pulse duration < 350 us, duty factor = 2%

BCAUTION: The sustaining voltages Vogglsus) and Ve (sus) MUST NOT be measured on a curve tracer.
These sustaining voltages should be measured by means of the test circuit shown in Fig. 6.
€Pulsed: pulse duration = 8,33 ms; duty factor = 50%

*In with JEDEC

data format ( JS-6 RDF-1).

**Specified in JEDEC registration data as a derating factor of 0.625 W/°C.
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File No. 407 i 2N5804, 2N5805

100 T LU T L 10 [ [ T11 CASE TEMPERATURE (T 1=100°
8} CASE TEMPERATURE (Tc)=25°C 8
(FOR T¢ ABOVE 25°C, DERATE LINEARLY) Ic MAX. |
6 [—(CONTINUOUS)—
AL
-\
4 a XY
N2
*~\7,
N,
2
2 2 \’@
T MAX. PULSED 2
<
T ©
N MWL bo L Ll LN
10 '
e AR < b N
| I MAX. \ 1 1 |\
o S| (conTINUOUS)+ g A\o\g Q !
] & 3 \2\Q = )
= EREV £ I \
= 7 T\ g o)
z ¢ g ¢ T\ ©
4 "
& | 5 \ g
3 o VA
3 | E
3 E
o 2 2, 5 2 ©
[~ ,‘\“ I o e =TT~~~ 1 o
b ° VCEQ MAX E ’
3 o I =225 v o |
S B 2N5804 ©ou } RA
ANNRYLY B . ! 2
% Y
. 2NMRANE N .
S \\ { VcEQ MAX 0597 1
=300V
" 2N5805 - 4 t 'CEQ MAX
| =300 V
/ [ Vego Max 2N5805
=225 V
‘ | 2nsoos P71
2 2 ]
1
ol 0.0l !
2 4 6 8 2 4 6 8 2 4 68
24 88y, G %800 2 ® 1000 | 1000
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V
92C5-20718 92CM-15898 RI
Fig. 1—-Maximum operating areas for both types. Fig. 2—Maximum operating areas for both types.
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Fig. 3—Derating curves for both types. Fig. 4—Thermal-cycling rating chart.
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2N5804, 2N5805 File No. 407

CASE TEMPERATURE (T¢) = 25°C
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Fig. 11—Typical gain-bandwidth product. Fig. 12—Circuit used to measure switching
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Fig. 15—Typical rise-time characteristic. Fig. 16—Typical fall-time characteristic.
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