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2N3583-2N3585, 2N4240 . File Number 138
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High-Voltage Silicon N-P-N Transistors

For High-Speed Switching and Linear-Amplifier Applications

Features: -
s Fresdom from second breakdown

» Economy types for ac/dc circuits
@ Fast turn-on time at high collector current

RCA-2N3583¢, 2N3584e, 2N3585¢, and 2N4240e, are silicon TERMINAL DESIGNATIONS
n-p-n transistors with high breakdown voltages and fast
switching speeds.

Typical applications for these transistors include high- E~L
voltage operational amplifiers, high-voltage switches,
switching regulators, converters, inverters, defiection and
hi-fi amplitiers. -

C
{FLANGE)

These transistors are also intended for a wide varitey of
applications in ac/dc commercial equipment.

All types utilize the JEDEC TO-213AA package.

82CS-27516

JEDEC TO-213AA

eFormerly Dev. Nos. TA251 0, TA2511, TA2512, and TA2871
respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N3585
2N3583 2N3584 2N4240
* COLLECTOR-TO-BASE VOLTAGE, VB0 : et vaererrscasarreenancocrees 250 375 500 v
« COLLECTOR-TO-EMITTER VOLTAGE, Sustaining, Veeo(sus) .. 175 250 300 v
* EMITTER-TO-BASE VOLTAGE, VEBO +evverevarseacnnarenes 6 6 6 v
* CONTINUOUS COLLECTOR CURRENT, lc . 1 2 2 A
* PEAK COLLECTOR CURRENT .....cneeates . 5 5 5 A
* CONTINUOUS BASE CURRENT, la..c.vvuveninncosiiniannanenancnes 1 1 1 A
* TRANSISTOR DISSIPATION, Pr
At Case Temperature (Tc) =25°C .....oeveeee 35 35 w
At Case Temperatures Above 25°C Derate Linearly at 0.2 w/°C
For Other Conditions ....oeevireccsancccstoncens veveresasesnasress Derate Lineariy to 200 °C
* TEMPERATURE RANGE:
Storage and Operating (JUNCHION) «...eeereiiaeraarinasneroneencene -85 to +200 °C
* PIN TEMPERATURE: - B
At distance 1/16 in. (1.68 mm) from seating plane -~ - -

FOr 108, MEX. +veeeeracsesessnseeesnossssaneossassanassronossesese 235 235 235 °C

* In accordance with JEDEC registration data format JS-6 RDF-2 (2N3683), JS-6 RDF-1 (2N3584, 2N3585, 2N4240).
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- High-Voltage Power Transistors

~ 2N3583-2N3585, 2N4240

ELECTRICAL CHARACTERISTICS at Case Temperature (T¢) = 260C Unless Otherwise Specified
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TEST CONDITIONS e . LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNL
Ov de mA de 2N3683 | 2N3584 | 2N3585 | 2N4240 i
Vee | Vce | Ves | Vee lic [lelis | MIN.[MAXMIN. MAX |MIN, | MAX.IMIN, [MAX,
« Collector-Cutoff Current | ICEQ 150 0| - 10 | — 5 | — 5 | — 5 |mA
226 215 —tTiot-1-1-1-1-1-
« | Coltector-Cutoff Current | ICEX 340 -15 - - - 110 ] - - - - |mA
450 15 - 1-1-1l-1jwo |- j20
226 16 - al-1-1-1-1-1-
At Tg = 160°C IcEX ) mA
300 =15 = - = 3 |- 3 |- |50
» [ EmitterCutoff Current  {lgBO [} —6 0 — |50 ]~- |os |- jos5 |~ |06 |mA
2 7508 “ 1 -1-1-1-1- [0 Jwoo
2 148 - 1- |8 |8 |8 |80 |~ }-
* | DC Forward-Current h 10 100 4 - |40 - j40 - a0 -
Transfer Ratio FE 10 5008 0 |20 i-f-t-1-1-1]-
] 10 7608 = 1-1=-1-1- [so |50
l 10 18 w | - |26 |10 f5 100 | - |-
Collector-to-Emitter
Sustaining Voltege:
v
* 1 With base open Vgeo(sus) 200 ol 1768| - (2508} — |aoo®| — |300°| -
With external base-to- 260 — 110 | — - - | — pui =
emitter resistance 'CER 300 - - - |10 | - - —_ -~ |mA
(Rgg) =608 400 ~|=|=-}1-{~lwo] =110
« ['Base-to-Emitter 7502 %) — - - - - - - 18
Vi 1} \4
i Saturation Voltage Belsat! wael fool - Vi - Jral- l1a -t~
* | Coflector-ta-Emitter 750° % - - - - - - |10
Vi it '
! Saturation Voltage ctet 1nel hoe| - s |- loss}— jors |- | -
: Small-Signal Forward
Curmrent Transfer Ratio ™
=5MHz N 10 200 a3 |-ls|~-1t3]-13 |-
1 . f=1kHz 30 100 25 350 - - - - -
: * [ Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward | Ihgel 10 200 2| - 2 - 2 - 3 -
Current Transfer Ratio
f =56 MH2
Qutput Capacitance:
Veg = 10 V{1 MHz Cabo 10 0 — Mo [ - |120 { - [120 | — (120 |oF
Second-Breakdown
Collector Current
with base forward- Ispm 100 30 | — [sso | — 30 | — (30 | - [mA
blased**
{See Figs 142)
* | Saturated Switching
Time (Vg = 200 V): vee) 14 hoo|] - |- }-1|3 -3 |- |~
Rise Time 1 200 750 7’| - - - - - - -~ {05
us
Storage Time VCC) 1A 100 - - - Y - 4 - -
s 200 760 sl - |- t-1-1-1-1]1-1°¢s
Fall Time VCC) 7850 75 - _ _ _ _ _ 3
“ 200 ial hool = |- |-12|-73 |-1]-
Thermal Resistance:
R - s |- - |5 (-18
Junction-to-Case i 5
- - 7 |- |70 - |70 - |70 oC/W
Junction-te-Amhient RaJa
*in with JEDEC data format JS-6 RDF-2 (2N3583), 35-6 RDF-1 {2N3584, 2N 3585, 2N4240}
@ CAUTION: The sustaining voltages VCEQ {sus) MUST NOT be measured on 8 curve tracer. -
** Specified value of Ig/p for given value of Vg 83 base voltege is increased from zero in a positive direction.
& putved, pulse duration = 300 us; duty factor < 2%, © T i oL
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High-Voltage Power Transistors
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Fig. 3 - Typical collgctor-to-emitter saturation voitage vs. current
for types 2N3564 and 2N3585.
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Fig. 6 - Reverse-blas second breakdown characteristics for types

2N3584 and 2N3585.
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Flg. 7 - Dissipation derating curves for all types.

2N3583-2N3585, 2N4240
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Fig. 4 - Reverse-bias sscond breakdown characteristics for types
2N3584 and 2N3585.
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Fig. 6 - Reverse-bias second b characteristics for types

2N3584 and 2N3585.
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Fig. 8 - Dissipation derating curve for types 2N3583, 2N3564,
2N3585, and 2N4240.
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2N3583-2N3585, 2N4240
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** Fig. 9 - Typloal output characteristics for type 2N3583. - Fig. 10 - Typical input characteristics for all types.
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Fig. 11 - Typical rise time vs. collector current for types 2N3584 Flg. 12 - Typical storage time vs. collactorcurrentfortypes 2N3584

and 2N3585. and 2N3585.
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Fig. 13 - Typical falltime vs. collector currentfor types 2N3584 and Fig. 14 - Typlcal rise time, fall time, and storage time vs. collector
2N3585. supply voltage for types 2N3564 and 2N3585.
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High-Voltage Power Transistors
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Fig. 15 - Typical dc beta vs. collector current for types 2N3583, and
2N4240.
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Fig. 17 - Circuitused to 6 sustaining voltages Vceo(sus) and

Veen(sus) for all types.
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Fig. 19 - Circuit used to measure switching times for types 2N3584
and 2N3585.

2N3583-2N3585, 2N4240
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Fig. 16 - Typlcal dc beta vs. collector current for types 2N3564 and
2N3585.
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NOTE: The sustaining voitages Vcgofsus) and
VcER(sus) are acceptable when the trace falls to
the right and above point A" for types 2N3583
and 40374, point “B” for type 2N3584, and
point ~’C** for types 2N3585 and 2N4240.

Fig. 18 - Oscllloscope display for measurement of sustaining
voltages.
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Fig. 20 - Phase relationship between input and output currents,
showing reference points for specitication of switching
times.
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