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_ High-Voltage Power Transistors

File Number 523 2N6249, 2N6250, 2N6251

~

450-V, 30-A, 175-W
Silicon N-P-N Switching Transistors

For Switching Applications in Industrial and
Commercial Equipment

Features:
® High voltage ratings:

Veso = 450 V (2N6251)
375 V (2N6250) -
300 V (2N6249)

s High dissipation rating:
Pr=175 W
w Low saturation voltages
®  Maximum safe-area-of-operation curves

RCA-2N6249, 2N6250 and 2N6251 are multiple epitaxial TERMINAL DESIGNATIONS
silicon n-p-n power transistors. Multiple-epitaxial
construction maximizes the volt-ampere characteristic of
the device and provides fast switching speeds. E

These devices use the popular JEDEC TO-204AA package;
they differ mainly in voitage ratings, leakage-current limits,
and Vce(sat) ratings.

C
(FLANGE)

The exceptional second-breakdown capabilities and high

voltage-breakdown ratings make these transistors especially 92C5-21516
suitable for offline inverters, switching regulators motor
controls, and deflection circuit applications. JEDEC TO-213AA

The high gain and high Esp energy-handling capability of
the 2N6249 make it an excellent choice for motor-control
applications in which large winding inductances are
encountered and high surge currents are required to start
the motor.

The high breakdown voltages, low saturation voitages, and
fast-switching capability of the 2N6250 and 2N6251 make
them especially suitable for inverter circuits operating
directly off the rectified 116-V power line or a bridge
configuration operating from the rectified 220-V line.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N6249 2N6250 2N6251
B 300 375 450 v
Veeo(SUS) e vvvuennsnann 200 275 350 v
* Veex(sus) (Vee=0V) ... 225 300 375 v
Veen(sus) (Ree) <50 Q 225 300 375 \"
*VEBO seenvereanereanes 6 6 6 \
B 1 10 10 10 A
IeM . eviiieiiaiianans ves 30 30 30 A
P 10 10 10 A
s py
AtTcupto25°Cand Veeupto30V .. .i.iiiiiiniiiiiinnaiiacnnnns 175 175 176 w
At Tc up to 25°C and Vce above 30 V.. vee —_ DeratelLinearlyat1 °C/W
T -  65t0+200 °C
T
At distances = 1/32 In. (0.8 mm) from case for i0smax. ............ 230 °C

* 2N-Series types in accordance with JEDEC registration data format (JS-6, RDF-1).
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. "High-Voltage Power Transistors

2N6249, 2N6250, 2N6251

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tp) = 2_5° C Unless Otherwise Specified
TEST

CONDITIONS LIMITS U
pc!| DC N
CHARAC- [VOLT{ CUR- 1
TERISTIC |AGE| RENT T
V| @ 2N6249 2N6250 2N6251 s
vee| Ic | tg [Min]TveImax.] min[TvP|mMAX.| MIN.[TYPMAX.
150 of -| -| s -1 -1 - -1 -1 -
IcEO 225 ol - - | - -1 - 5 -1 -1 -
300 o - | -| - - =1 - - -] s
225 -1 -] s - -1- R [
*[lcev 300 -1 -1 - -1-1 5 -1 -] - |mA
Vge=—-15 |375 - -1 - -1 -1 - -1 -1 s
* lcev 225 - - 10 - - - - - -
Vgg=-16 |300 -1 -1 - -1 -1 10 -1 -1 -
Tc=125°C {376 -1 -1 - -1 -1 - - =110
*leso B -1 =11 - =i 1 imA
Vpg=—6
*|Vceofsus) |° [02 2000] — [ - ] 278b| — | — | 380B] - | -
VceRrbus) oosb| — | ~ | s00b] — | — | 37sb] -1 -
RBE=50Q 02 5
*[Veso 6| - | - 6| -1 - 6| -1 - |v
lg=1mA
3 [10a 10| — | 50 - -1- -1-1 -
. 3 [10a - -1 - g| | 50 -l -
hFE 3 |10 -1 -1 - B [ 6| -| 50
wa| 1| -] - j228 -1 -1 - N
1aj125| - | -1 - - | = l225 S N
* |Veelsat) 10 [167] - | - | - - -1 - - | —j22s [V
10a| 1] -] -1 15 - -1 - I R
108|125 - | - | - -1 =115 - -] -
. .
Veelsat) 108 |167] — | —| - - | -1 = ~ | -1s |V
* | hel 10| 1 26| 8| - | 25| 8| - | 25| 8| -
f=1MHz . . :
*
's/b 30 58| - | - | s8] -|-|s8|-]-|a
tp=1snonrep.
* |Esib VRE=—4
Rg =501, 100 250 -} - 25| -] - | 25} -| - |mJ
L=50uH
*|t 10 1| - |os8 2 [ R — 1 =1 =
Voe=200V, 10 [128] -] -] - — los | 2 -1-| -
Ig1=—!g2 10 |17 - | - | - N R - o8] 2
* i 10 1] - [18] 35 JE R =1 =
Vee=200V, 10 li2s| - | -] - - |18 {35 - = = lus
1g1=—1g2 10 |167] - | -] - -{=-1- - 18} 35
* I 10 i = o5 | 1 N U ==
Ve =200V, 10 1285 - | - | - —Jos | 1 S Qe
|B1=—|Bz 10 1.67 - - - - - - bt 0.5 1
RoJc 10 |5 - -1 1 o = - |- 1 |°cw

*  2{-Series types in accordance with JEDEC registration data format {JS-6 RDF-1).
a  pylsed; pulse duration <300 us, duty factor = 2%.
b CAUTION: The sustaining volitages Vegofsus) and VeeRr(sus) MUST NOT be measured on a curve tracer.
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High-Voltage Power Transistors

2N6249, 2N6250, 2N6251
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Fig. 1 - Maximum operating areas for all types at Tc = 25°C.
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Fig. 2 - Maximum operating areas for all types at Tc = 100°C.
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High-Voitage Power Iransisiors

2N6249, 2N6250, 2N6251
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Fig. 3 - Typical normalized dc beta characteristics for all types. Fig. 4 - Typical base-to-emitter saturation voltage characteristics
for all types.
Ic/Tg =10 (2N6249) 1 COLLECTOR-TO-EMITTER VOLTAGE (VCE) * 56 V i
W 6 (2N6251) : ceps o I
<
5 0 '
S
o
: ; &
g 1 i :
< £
3 2 ok g 1
@ \F di = Fu
@ > ¥ fot
w z
£ 1o S g e
i ' v o [ FEd
E : & 3 bl
Fw { + (N g w
¢ o A X = [
E.z. 17, S8 W3 7 \e& g 3 w
T 7]
& o5 ] EReE R T 3 ol=HEREHS
3 ESmestenH i R R B
8 Tt 1 IEENE S 13 HE tt
1T IEANEEEEEEN] T e Tase: ; HHT
0 5 10 15 20 R HEHY
COLLECTOR CURRENT (Ig)—A o
92C5-1948IR! BASE-TO-EMITTER VOLTAGE (Vge)—V
92C€5-19477
Fig.5- Typical collector-to-emitter saturation voltage Fig. 6 - Typical transfer characteristics for all types.

characteristics for all types.
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Fig. 7 - Typical output characteristics for all types. Fig. 8 - Typical thermal response characteristics for all types.
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rugn-vonage Power Transistors

2N6249, 2N6250, 2N6251
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Fig. 9 - Typical risg-time characteristics for all types. Fig. 10 - Typical storage-time characteristics for all types (with
constant forced gain).
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Fig. 11 - Typical storage-time characteristics for all types (with Fig. 12 - Typical fall-time characteristic for all types.
constant base drive).
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Fig. 13 - Typlcal Inductive- and resistive-load fall-time  Fig. 14 - Circuit used to measure sustaining voltage Vceo{sus) and
characteristics for all types. Veer(sus) for all types.
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High-Voltage Power Transistors
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2N6249, 2N6250, 2N6251

COLLECTOR CURRENT
(Ie)—4

] 228 300375
COLLECTOR-TO-EMITTER VOLTAGE (Vg)—V
§2C5-19467R1

The sustainingvoltages Vceolsus) and Vg Risus)
are acceptable when the traces fall to the right of
point “A’ for type 2N6249, point “B* for type
2N6250, and point ‘*C” for type 2N6251 (Ic =

0.2 A).

Fig. 16 - Oscllloscope display for measurement of sustaining
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Fig. 17 - Phase relationship between input and output currents
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showing reference paints for specifications of switching
times.
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Fig. 16 - Circuit used to measure switching times for all types.
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Fig. 18 - Circult used to measure inductive-load switching times
for all types.




