2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 File Number 413

Silicon N-P-N and P-N-P Epitaxial-Base
Complementary-Symmetry Transistors

General-Purpose Types for Switching and
Linear-Amplifier Applications

Features:

= Low saturation voltages

»  Maximum safe-area-of-operation curves
= High gain at high current

® High breakdown voltages

The 2N5781,2N5782, and 2N5783 are epitaxial-base silicon
p-n-p transistors — complements of the silicon n-p-n types TERMINAL DESIGNATIONS
2N5784, 2N5785, and 2N5786e, respectively.

The three types in each family differ primarily in voltage
ratings and saturation characteristics.

These transistors are intended for medium-power switching E C(case)
and complementary-symmetry audio amplifier applications.

All types are supplied in the JEDEC TO-205AD package. sos-zsz

e Formerly RCA Dev. Types TA7270, TA7271, TA7272, JEDEC TO-205AD

TAT7289, TA7290, and TA7291 respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

P-NP  2N5781*  2nN5782%  2N5783°
N-P-N  2N5784 2N5785 2N5786
*COLLECTOR-TO-BASE VOLTAGE ... ..euvverreunnnennns. Vero 80 65 a5 v
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
*  With external base-to-emitter

resistance (Rgp) = 1002 ... ... .. ...l Veer(sus) 80 65 45 v

With base OpeNn . . . ... .ttt ittt et Vceofsus) 65 50 40 A%
*EMITTER-TO-BASE VOLTAGE . ..o, VeBo 5 5 35 A\
*CONTINUOUS COLLECTORCURRENT................... Ic 35 3.5 35 A
*CONTINUOUSBASECURRENT ...... ... uvnnnnn. g 1 1 1 A
*TRANSISTOR DISSIPATION: Pt

At case temperatures up to 25°C 10 10 10 w

At ambient temperatures up to 26°C e 1 1 1 w

At case temperatures above 25°C ..., Derate linearly 0.057 W/OC, or see Fig. 7.

At ambient temperatures above 25°C ......... Derate linearly 0.0057 W/OC
*TEMPERATURE RANGE:

Starage and operating (Junction) .. ...................... —— —65t0 +200 — °c
*L EAD TEMPERATURE {During soldering):

At distance 2> 1/32 in. (0.8 mm) from seating plane o

FOr 10 S MAX. =« v v v ormencmmein i acanrr s 230 [of

*In accordance with JEDEC registration data format JS-6 RDF-2. ¢ For p-n-p devices, voltage and current values are negative.
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tp) = 25°C unless otherwise specified

TEST CONDITIONS* LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE CURRENT| 2N5781 2N5784 UNITS
Vdc Adc p-n-p n-p-n
VeE VBg lc llg |Min. Max. Min. Max.
Collector Cutoff Current:
With external base-to-emitter 65 — —-10 - 10 LA
resistance (Rgg) = 100 © IcCER
At T =150"C 65 - -1 - 1 mA
With base-emitter junction reverse-
biased and external base-to-emitter -75 1.5 — -10 - — HA
resistance (Rgg) = 100 2 75 -1.5 - - — 10
lcEX _ - 1 _ _
At Te = 150°C I 15 mA
75 -15 — - — 1
With base open Iceo 50 0 - —100 — 100 uA
Emitter Cutoff Current 'EBO -5 0 - -10 — 10 uA
DC Forward-Current Transfer h 2 18 20 100 20 100
Ratio FE 2 3.29 4 -~ 4 -
Collector-to-Emitter Sustaining
Voltage (see Figs, 2 and 3): Veeofsus) 0.13 o |-65b — 650 — v
With base open
With external base-to-emitter
E _gob — b _
resistance (Rgg) = 100 & Vcerfsus) 01 80 80
Base-to-Emitter Voltage VBE 2 1a - —-1.5 - 1.5 \
Collector-to-Emitter Saturation
Voltage (measured 0.25 in VElsat) 1?10 - —0.5 - 0.5 v
(6.35 mm) from case)¢
Magnitude of Common-Emitter,
Small-Signal, Short-Circuit,
Forward-Current Transfer Ratio% |hfe|
f=4MHz -2 -0.1 2 15 — -
f =200 kHz 2 0.1 5 20
Common-Emitter, Small-Signal,
Short-Circuit, Forward-Current h¢e 2 0.1 25 — 25 —
Transfer Ratio {f = 1 kHz)
Saturated Switching Time (Ve =
30V, IB1 = |Bz): ON -1 -0.1] — 0.5 - -
Turn-on {ty +t,) 1 0.1 — — — 5
us
Turn-off ¢ -1 [-01( — 25 - -
{t + tg) OFF 1ot - - - |18
Thermal Resistance
R — 175 - 175
Junction-to-case 9JC o
C/W
Junction-to-ambient Rgaa — 175 - 175

* In accordance with JEDEC registration data format JS-6 RDF-2.

@ Pulsed, pulse duration = 300 us, duty factor = 1.8%

b CAUTION: Sustaining voltages Vogopfsus), and Vg plsus)
MUST NOT be measured on a curve tracer.
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. For p-n-p devices, voltage and current values are negative.

€ Lead resistance is critical in this test.

d Measured at a frequency where ‘hfel is decreasing

at approximately 6 dB per octave.
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

TEST CONDITIONS® LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE CURRENT| 2N5782 2N5785 UNITS
Vdc Adc p-n-p n-p-n
Vece VBE le Ig |Min. Max. Min. Max.
Collector Cutoff Current:
With external base-to-emitter 50 — -10 — 10 uA
resistance (Rgg) = 100 Q ICER
At T¢ = 150°C 50 - -1 - 1 mA
With base-emitter junction reverse-
biased and external base-to-emitter —60 1.5 — -10 - — uA
resistance (Rgg) = 100 2 60 -15 — — - 10
Icex
o —60 1.5 — -1 — —
= A
At Tc=150C 60 15 _ _ _ 1 m
With base open Iceo 35 0 — —-100 — 100 MA
Emitter Cutoff Current 'EBO -5 0 - —10 — 10 UA
DC Forward-Current Transfer h 2 1.29 20 100 20 100
Ratio FE 2 3.28 4 - 4 -
Collector-to-Emitter Sustaining
Voltage (see Figs. 2 and 3): Vceofsus) 0.13|o —50b - s50b -
With base open Y,
With external base-to-emitter a _agb _ b _
resistance (Rgg) = 100 Q VeeRlsus) 0.1 65 65
Base-to-Emitter Voltage VBE 2 1.28 — -1.5 —- 1.5 \Y
Collector-to-Emitter Saturation
Voltage {measured 0.25 in VEg(sat) 1.22(0.121] - -0.75 - 0.75 v
(6.35 mm) from case)® 3.22|08 | — -2 - 2
Magnitude of Common-Emitter,
Small-Signal, Short-Circuit,
Forward-Current Transfer Ratio9 |hfe|
f=4MH:z -2 -0.1 2 15 - —
f = 200 kHz 2 0.1 - - 5 20
Common-Emitter, Small-Signal,
Short-Circuit, Forward-Current hse 2 0.1 25 — 25 -
Transfer Ratio (f = 1 kHz)
Saturated Switching Time (Ve =
30 V, IB1 = IBZ):
Turn-on toN -1 |-0.1}] — 0.5 - -
{tg+t 1 0.1 - - - 5
d*te! us
Turn-off t -1 101} — 2.5 - -
{tg + t5) OFF 1] 01§ - - - 15
Thermal Resistance:
Junction-to-case Rouc 175 - 175 °c/w
Junction-to-ambient RoJa - 175 - 175

* |n accordance with JEDEC registration data format JS-6 RDF-2,
@ Pulsed, pulse duration = 300 us, duty factor = 1.8%.
b CAUTION: Sustaining voltages Vegofsus), and Voggfsus)

MUST NOT be measured on a curve tracer.

€ |ead resistance is critical in this test.

* For p-n-p devices, voltage and current values are
negative.

d Measured at a frequency where Ihfel is decreasing
at approximately 6 dB per octave.



2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

ELECTRICAL CHARACTERISTICS. At Case Temperature (Tp) = 25°C unless otherwise specified

TEST CONDITIONS® LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE CURRENT| 2N5783 2N5786 UNITS
Vde Adc p-n-p n-p-n

VCE VBE |c IB Min. Max. Min. Max.

Collector Cutoff Current:
With external base-to-emitter 40 - -10 - 10 HA
resistance (Rgg) = 100 ICER

At T = 150°C 40 - -1 - 1 mA

With base-emitter junction reverse-
biased and external base-to-emitter —45 15 — -10 - -
resistance (Rgg) = 100 45 ~1.5 - - - 10

Icex
. -45 15 - -1 - - mA
At Te=150°C s | 15 _ _ N .

With base open IcEo 25 o |- | —100] - | 100 HA

A

Emitter Cutoff Current lego -351] 0 - -10 - 10 HA

DC Forward-Current Transfer h 2 1.68 20 100
Ratio FE 2 3.28 4

-
8

Collector-to-Emitter Sustaining
Voitage (see Figs. 2 and 3): Vceofsus) 0.12)0 —a0b - 40b -
With base open v

With external base-to-emitter

a b _ b —-
resistance (Rgg) = 100 &2 VcER(sus) 0.1 -45 45

Base-to-Emitter Voltage VBE 2 1.62

POWER
TRANSISTORS

Collector-to-Emitter
Saturation Voltage {measured VcElsat) 1.62)0.16| — -1 - 1 v
0.25in (6.35 mm) from case)® 3208 | - -2 -

Magnitude of Common-Emitter,
Small-Signal, Short-Circuit,
Forward-Current Transfer Ratiod | [he,|

f=4MHz -2 -0.1 2 15 - —
f = 200 kHz 2 0.1 - - 5 20

Common-Emitter, Small-Signal,
Short-Circuit, Forward-Current hee 2 0.1 25 - 25 -
Transfer Ratio {f = 1 kHz)

Saturated Switching Time (Voc =
30 V, 'B1 = |32):

Turn-on toN -1 [-0.1] — 0.5 - -
ltg+1,) 1| 0] - - - 1s

Turn-off ¢ -1 |-0.1] - 25 - —
{tg + tg) OFF 1| 01| - - - | 15

Thermal Resistance :
Junction-to-case Rgyc 17.5] - 17.56 °c/w

Junction-to-ambient RoJa - 176 - 175

* In accordance with JEDEC registration data format JS-6 RDF-2.  ® For p-n-p devices, voltage and current values are negative.

a Pulsed, pulse duration = 300 us, duty factor = 1.8%. € Lead resistance is critical in this test.
b CAUTION: Sustaining voltages Vogofsus), and VeeR(sus) d Measured at a frequency where Ihge| is decreasing at
MUST NOT be measured on a curve tracer. approximately 6 dB per octave.
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786
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Fig. 1 — Maximum operating areas for types 2N5781, 2N5782, and 2N5783.

+Vedt TO 12V
B0
5w

10 mH
STANCOR

C-2688,
OR EQUIVALENT
VERT,

I- -
| : 2, 1%, %W
sav | o\ ! (NON-INDUCTIVE)
s0H:= ¢ : 0SCILLOSCOPE
INPUT
L |4 OND- | HEWLETT.PACKARD
CHOPPER TYPE MODEL Na. 1308,
MERCURY RELAY OR EQUIVALENT
P& 5 ML 81308, |
CLARE 1028, OR
EQUIVALENT
o HORiZ)

Veeows) g0

°  w - Vee*
AN
YCER(svs)
9255.3862R2

*FOR P-N-P TYPES 2NS7B1, 25782, & 2N5783,
REVERSE POLARITY OF V(.

Fig. 2 — Circuit used to measure sustaining voltages Vg (sus)
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*FOR TYPES 2NS781, 2N5782, AND 2N5783, THE
VALUES FOR Ic AND VcE ARE NEGATIVE.

The sustaining voltages YCEQ(sus) and VCER(sus) are
occeptable when the trace fails 1o the right ond above
paint "*A” (2N5783 & IN5786), 'B" (2N5782 & 2N5785),
or “/C’" (IN5781 & 2N5784).

Fig. 3 — Oscitloscope display for measurement of sustaining voltages.
{Test circuit shown in Fig. 2).



2N5781, 2N5782,

2N5783, 2N5784, 2N5785, 2N5786
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Fig. 4 — Maximum operating areas for types 2N5784, 2N5785, and 2N5786.
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Fig. 5 — Circuit used to measure saturated switching times.
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Fig. 6 — Oscilloscope display for measurement of switching times.

(Test circuit shown in Fig. 5). .
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

E: ATING & ANT
VOLTAGE APPLIES ONLY TO THE DISSIPATION-
LINITED PORTION AND I5/p-LIMITED PORTION

w OF MAXIMUM-OPERATING-AREA CURVES (FIGS. |
352 4 2). DO NOT DERATE THE SPECIFIED VALUES
2wy FOR Ic MAX. (CONTINUOUS).
z3¢
ag e
- o
gigw
5 .
xg < il
we = 75 $4-1,,
2 " E 1 TED
oL E VI |
EC'3 2
Zea © &’4;
Ex e
2= Y/e)

=% 2
0 50 100 150 200
EFFECTIVE CASE TENPERATURE OR CASE TEMPERATURE (Tgpg) OR (T) - °C
9755 3861R2
Fig. 7 ~ Dissipation derating curve for all types.
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Fig. 8 — Typical saturated switching characteristics for types 2N5781,  Fig. 9 — Typical saturated switching characteristics for types 2N5784,
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Fig. 10 — Typical gain-bandwidth product for types 2N5781, Fig. 11 — Typical gain-bandwidth product for types 2N5784,
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786
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Fig. 12 — Reverse-bias second-breakdown characteristics for types Fig. 13 — Reverse-bias second-breakdown characteristics for types
2N5781, 2N5782, and 2N5783. 2N5784, 2N5785, and 2N5786.
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Fig. 14 — Typical transfer characteristics for types 2N5781, Fig. 15 — Typical transfer characteristics for types 2N5784,
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Fig. 16 — Typical transfer characteristics for types 2N5781, Fig. 17 — Typical transfer characteristics for types 2N5784,
2N5782, and 2N5783. 2N5785, and 2N5786.
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2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786
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Fig. 18 — Typical dc beta characteristics for type 2N5781.
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Fig. 20 — Typical dc beta characteristics for type 2N5782.
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Fig. 22 — Typical dc beta characteristics for type 2N5783.
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Fig. 19 — Typical dc beta characteristics for type 2N5784.
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Fig. 21 — Typical dc beta characteristics for type 2N5785.
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Fig. 23 — Typical dc beta characteristics for type 2N5786.



2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786
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Fig. 24 — Typical output characteristics for type 2N5781.
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Fig. 26 — Typical output characteristics for type 2N5782.
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Fig. 25 — Typical output characteristics for type 2N5784.
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Fig. 27 — Typical output characteristics for type 2N5785.
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Fig. 28 — Typical output characteristics for type 2N5783.
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Fig. 29 — Typical output characteristics for type 2N5786.
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Fig. 30 — Typical input characteristics for type 2N5781. Fig. 31 — Typical input characteristics for type 2N5784,
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Fig. 32 — Typical input characteristics for type 2N5782.

Fig. 33 — Typical input characteristics for type 2N5785.
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Fig. 34 ~ Typical input characteristics for type 2N5783.
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Fig. 35 — Typical input characteristics for type 2N5786.



