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High-Voitage Power Transistors

2N6077, 2N6078, 2N6079

High-Voltage, High Power
Silicon N-P-N Transistors

For Switching and Linear Applications
Features:

® Maximum safe-area-of-operation curves
® Low saturation voltages
B High voltage ratings:
Veen[sus] = 300 V [2N6077)
=275 V [2N6078])
=375 V [2N6079]
8 High dissipation ratings : Pr=45W

RCA-2N6077, 2N6078, and 2N6079 are multiple epitaxial
silicon n-p-n transistors. Multiple-epitaxial construction
maximizes the voltampere characteristic of the device and
provides fast switching speeds.

These devices use the popular JEDEC TO-213AA package;
they differ mainly in voltage ratings, leakage-current limits,
and Vce(sat) ratings.

The 2N6077 is characterized for switching applications with
load lines in the active region. These applications include
sweep circuits and all circuits using the transistor as an
active voltage clamp.

Type 2N6078 is characterized for switching applications
with the load line extending into the reverse-bias region. Its
voltage ratings make this device useful for switching regula-
tors operating directly from a rectified 110-V or 220-V power
line. The unit Is rated to take surge currents up to 5 A and
maintain saturation.

MAXIMUM RATINGS, Absolute-Maximum Values:
*COLLECTOR-TO-BASEVOLTAGE.........cconntvn. Veao
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:

Withbaseopen........oociiiiiiiiiiiiiiiiiiinne, Veeo(sus)
* With reverse bias (Veg) of -1.5V .. ..oooiiiieainat, Veex(sus)

With external base-to-emitter resistance (Reg) <50Q... Vcer(sus)
*EMITTER-TO-BASEVOLTAGE ......ocviiiiiniinnnne, Veso
*COLLECTOR CURRENT: le

CoNtiNUOUS . ... ovuieiiiiei i ieieieninansranananans

=T 1 PN

*CONTINUOUS BASECURRENT ......cevnvnvnnnnnn.. ls
*TRANSISTOR DISSIPATION: Pr

At case temperatures up to 25°C and Vee upto 40 V... ..

At case temperatures up to 25°C and Ve above 40V ...

At case temperatures above 25°C and Vce above 40 V ..
*TEMPERATURE RANGE:

Storage & Operating (Junction) .....................
*PIN TEMPERATURE (During Soldering):

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

fromcasefori0smax. ......coovveieininnnnnannnns

* In accordance with JEDEC registration data format (JS-6, RDF-1).
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TERMINAL DESIGNATIONS

[
£~ {FLANGE}

8
92CS-27516

JEDEC TO-213AA

The 2N6079 is characterized for use in inverters operating
directly from a rectified 110-V power line. The leakage cur-
rent is specified at 450 volts; therefore the device can also
be used in a series bridge configuration on a220-V line. The
Vega rating of 9 volts eases requirements on the drive trans-
former in inverter applications. Storage time, an important
factor ifi the frequency stability of an inverter, is specified in
Fig. 12, which shows variation in storage time with variation
in load current from zero to maximum (4 A).

2N6077 2N6078 2N6079
300 275 375 v
275 250 350 \
300 275 375 \
300 275 375 v
6 6 9 \
7 7 7 A
10 10 10 A
4 4 4 A
45 45 45 w
See Fig. 1
See Figs. 1,2, &3
65to+200 — ___ °C
230 °C
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ELECTRICAL CHARACTERISTICS, Case Temperature (T¢) = 259C
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rign-vontage Fower Transistors

2N6077, 2N6078, 2N6079

Cheracteristic

Symbal

Test Conditions

Limits

pc
Callector
Voitage (V)

oc
Emnitter
Voltage(V}

oc
Current
ia)

Type
2N6077

Type
2N6078

Type
2N6079

Ve

Vea T Vee

'g

g | Min.

Typ.

Max. | Min. | Typ. | Max.

Min.

Typ.

Max.

Units

[Collector-Cutaff Current:
With base open

Iceo

250

4]

mA

With base-emitter junction
reverse brased

\cev

250
450

-5
-15

o

|

|

o

o |!
o

e
o

With base-emitter junction
reverse brased

Icev
T = 1259C

250
450

-5
-15

| o
1
|
o
N

o

e mutter-Cutotf Current

leBo

-6

oo

]
]

-1

[Collector-ta-Emitter
fFustaining Voltage
(see Figs. 15 & 16]
With base open

Vgeolsusib

02

With external base-ta-emitter
resistance (Rgg) = 50 §2

veerlsusi®

0.2

*lEmitter-ta-Base Voltage

Vego

000t 6

*0C Forward-Cumrent

Transfer Ratio

hEE

28

70 12 28

-
S

28

50

Base-t0-Eamtter
Saturation Voltage

Vpglat®

1.0
1.2

©

1

1
Ny

- 1.0

— — 186

1.0

1.3

(BN

f{Cotlector-to-Emitter
Saturation Voltage

Vegfsati®

CIESTIN [ZIFNTEW

0.15
0.25

05 - 015

]
o

- - los

0.15

08

4]

o

wl

JOutput Capacitance {At 1 MHz)

Cabo

@
)
t
!
@ e
8

pF

PMagnitude of Common
Emitter, Small-Signal, Short-
Circust, Forward-Current
Transfer Ratio {f = 1 MHz)

e

0.2

Kecond Breakdown Collectar
Current [With base forward
biased} Pulse duration
{non-repetitivel =15

Isp®

50

og

09

[secand Breakdown® Energy
{With base reverse biased}
Rg=50%.L=100uH

Es/pd

-4

[Switching Times*
Delay
(See Figs. 10,17, & 18)

Vee=250 V

0.2°

0.02

0.02

Rise *
{See Figs. 13,17, & 18}

Vee =250V

0.2°

03

03

{See Figs. 11,12, 17g& 18)

Ve =250V

0.2*

28

28

(See Figs. 14, 17, & 18)

Ve =250V

02®

03

03

0.75

fThermat Resistance
{Junction-to-Cass}

fic

20

39 - - 33

39

‘cw

a Pulsed; pulse duration S350 us, Duty factor = 2%,

bCAUTION: The sustaining voltages Vgoeofsus), and VggRisus),
MUST NOT be measured on a curve tracer. These sustaining
voltages should be measured by means of the test circuit shown in

F1g. 15,

€ Ig/p is defined as the current at which second breakdown occurs at
a specified collector voitage with the emitter-base junction forward

biased for transistor operation in the active region.

d Egyp, is defined as the energy at which second breakdown occurs
under specified reverse bias conditions. Eg/p = 1/2 Li2 where L is a
series load or leakage inductance, and | is the peak collector current.

@ |g| = Ig2 = value shown,

* In accordance with JEDEC registration data format (JS-6 RDF-1).
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2N6077, 2N6078, 2N6079
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~ PULSE OPERATION*_“
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Fig.1—Maximum operating areas for all types.
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Fig.2—Maximum operating areas for all types.
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NOTE: CURRENT DERATING AT CONSTANT =i
VOLTAGE APPLIES ONLY TO THE DISSIPATION-|
LIMITED PORTION AND THE ISID-LIMITED
PORTION OF MAXIMUM OPERATING AREA
CURVESIFIGS 21 DO NOT DERATE THE
SPECIFiED VALUE FOR (c MAX

El
TF
|
18|
|

CURRENT AT SPECIFIED VOLTAGE

Tg*25°C OR PERCENTAGE OF RATED

PERCENTAGE OF MAXIMUM DISSIPATION AT

D onne
2 7E;
13
|
1 |
° 25 50 75 100 125 150 T 200
CASE TEMPERATURE (Tg)-——*C
9255-4072R1
Fig.3—Derating curve for all types.
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Fig.5—Typical normalized dc beta ch istics for all
types.
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o v <..=je Power Transistors

2N6077, 2N6078, 2N6079
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Fig.4—Typical transfer characteristics for all types.
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Fig.6—Typical normalized dc beta characteristics for all

types.

Note {Figs. 6 & 6): To estimate min., max. hpg at any current and
temperature, read normalized de forward.current transfer ratio and
multiply by min., max. specifications given in Electrical Character-

istics Chart (p. 2).
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Fig.7—Typical output characteristics for all types.
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Fig.8—Typical output characteristics for all types.
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2N6077, 2N6078, 2N6079
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Fig.9—-Typical saturation voltage characteristics for all Fig.10—Typical delay-time characteristic for all types.
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Fig.11—Typical storage-time characteristic for all types (with Fig.12~Typical storage-time characteristic for all types {with
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Fig.15~Circuit used to measure sustaining voltages VCEO(sus),
VeeRfsus) for all types.
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By 8,

- Fig.17—Circuit used to measure switching times for all types.

High-Voltage Power Transistors

2N6077, 2N6078, 2N6079

VeeQ(sus) Vcerfaus)

H

g 8§

COLLECTOR CURRENT (Ig)—mA

COLLECTOR-TO-EMITTER VOLYAGE (Vgg)—V

92C5-19015

Tha sustaining voitages VegQ{sus) and VR (sust ere acceptable when
the traces fall to the right and above point “A” for type 2N6078 point
“B" for type 2N6077 and point “C" for type 2N6079.

Fig. 16—-0scilloscope display for measurement of sustaining
voltages (test circuit shown in Fig. 15).
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Fig.18—Phase relationship between input and output
currents showing reference points for specification of
switching times. (Test circuit shown in Fig. 17).
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