File No. 610

m@m Power Transistors

Solid State
Division

2N6386 2N6387 2N6388

w\:mor aese | 10-Ampere, N-P-N Darlington
Power Transistors

2N6388

_— Emitter 40-60-80 Volts, 40 Watts

X Collector

Base .
romona N2 | Gain of 1000 at 5 A (2N6387, 2N6388)
Collector Also Available | Gain of 1000 at 3 A (2N6386)

Features: Applications:
Emitter = Operates from IC without predriver u Power switching & Audio amplifiers
TO-220 AA \‘/ Base » Low leakage at high temperature = Hammer drivers

H1534R1

= High reverse second-breakdown capability ~ ® Series and shunt regulators

The 2N6386, 2N6387, and 2N6388® are monolithic n-p-n
silicon Darlington transistors designed for low- and medium-
frequenéy power applications. The double epitaxial con-
struction of these devices provides good forward and reverse
second-breakdown capability; their high gain makes it possible
for them to be driven directly from integrated circuits.

° Formerly RCA Dev. Nos. TAB202, TA8485, and TAB201, respectively.

92€5-20691 E

Fig. 1—Schematic diagram for all types.
MAXIMUM RATINGS, Absolute-Maximum Values:

2N6388 2N6387 2N6386
* COLLECTOR-TO-BASE VGLTAGE .........\oeieeenee e Vego 80 60 40 v
COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance (Rgg) = 10052, sustaining .. ... VceRlsus) 80 60 40 \
With base open, SUSTINING ... .. .. ..uutut e ine e, - Vceofsus) 80 60 40 \
With base reverse-biased Vgg = —15 V Veex 80 60 40 Vv
* EMITTER-TO-BASE VOLTAGE ................ooooi i . VEBO 5 5 5 v
COLLECTOR CURRENT: Ic
CoNtiNUOUS .\ttt 10 10 8 A
Peak 15 15 15 A
* CONTINUQUS BASE CURRENT g 0.25 0.25 0.25 A
* TRANSISTOR DISSIPATION? PT
At case temperatures up to 25°C 40 40 40 w
At case temperatures above 25°C <+————— See Fig. 3 ———
TEMPERATURE RANGE:
Storage and Operating (Junction) .................c.uuuunnuneo... -~ — 6510 +150 —— = oc
* LEADITEMPERATURE (During Soldering):
At distances > 1/8 in.(3.17 mm) from case for 10 s max. - -« -« -« -+ 235 °c

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

*

2N6386-2N6388
ELECTRICAL CHARACTERISTICS, At Case Temperature ( C) = 25°C Unless Otherwise Specified
TEST CONDITIONS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT LIMITS UNITS
Vdc Adc
2N6388 2N6387 2N6386
Vce vge | Ic ™ MIN. | MAX. [MIN. | mAax. | MIN. | maAx.
) - 1 - - - —
Collector-Cutoff Current: gg 0 _ _ _ B _ _
With base open c 40 0 _ _ _ _ _ 1
N £o 80 o - 10 - - . -
With base o;;en and 60 0 _ - - 10 - -
Te = 150°C 40 0 — — — — ~ 10
80 -15 - 0.3 - - - -
With base reverse-biased 60 -15 - - - 0.3 - - mA
ICEV 40 -1.5 - — — - - 0.3
. 80 -15 - 3 - - - -
With base reverse; 1500C 60 15 _ _ _ 3 _ _
biased and T¢ = 40 15 _ _ _ _ _ 3
Emitter-Cutoff Current IEBO -5 0o - 5 - 5 - 5 mA
Collector-to-Emitter
Sustaining Voltage:
With base open VeEeosus) 028 0 80 R 60 _ a0 _
With external base-to- \Y
emitter resistance VCER(sus) 022 80 60 - -40 -
(Rgg) = 1009
With base-emiiter junction Vegyfsus) 15 |o2a 80 60 _ 40 _
reverse-biased
DC Forward Current 3 32 - - - = 1000 | 20,000
Tran:ler Ratio hg 3 52 1000 | 20,000 1000 | 20,000 - —
£ 3 82 = - = 100 | —
3 102 100 - 100 - - —
a - - - ~ - 2.8
Base-to-Emitter Voliage Vge g ga _ 2.8 — .8 - _ v
3 82 - - - - - 45
3 102 - a5 - - -
Collector-to-Emutter 33 0.0062 - — — - —_ 2
Saturation Voltage VEglsat) 52 10.012 - 2 — 2 — -
82 |0.08° - - - - - 3 \
10% |0.1° - 3 - 3 - -
Parallel Diode _8 — - - - - 4
Forward Voltage Drop Ve —-10 - 4 - 4 - - v
Common-Emitter, Small-
Signal, Short-Circuit
Forward Current Transfer hie 5 1 1000 1000 - 1000 -
Ratio
(f =1 kHz)
of Common-
Emitter, Small-Signal,
Short-Circuit, Forward e 5 1 20 20 20 -
Current Transfer Ratio
(f= 1.0 MHz)
Common Base
Output Capacitance cob - 200 - 200 - 200 pF
(Veg=10V, f=1MHz)
Second Breakdown Energy
With base reverse-biased and . Eg/pb -15 4.5 120 120 - 120 - mJ
L = 12 mH, Rgg = 1002
Forward-Bias' Second Break-
down Collector Current Is/p A
{0.5-s non-repetitive pulse) 35 1.2 - 1.2 - 1.2 -
Thermal Resistance o
- - - 5 CIW
Junction-to-Case Rosc 312 3.12 312

3 Pulsed: Pulse duration = 300 s, duty factor = 1.8%,

b Eg/p 15 detined as the energy at which second breakdown occurs under specified reverse biss conditions.
Es/p = %LI2 where L is a series load or leakage inductance, and | is the peak collector current.

* In accordance with JEDEC registration data format JS-6 RDF-2.
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Fig. 2—Maximum operating area for all types.
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Fig. 3—Derating curves for all types. Fig. 4—Typical dc-beta characteristics for all types.
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2N6386-2N6388
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Fig. 5—Maximum operating area for all types.
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Fig. 6—Typical small-signal gain for all types.
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Fig. 7—Thermal-cycling rating chart for all types.
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2N6386-2N6388
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Fig. 8—Typical saturated switching-time charac-
teristics for all types.
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Fig. 10—Phase relationship between input current and output current
showing reference points for specification of switching
times (test circuit shown in Fig. 9).

OUTPUT TO
0SCILLOSCOPE
(TEKTRONIX MODEL
Rc®  No.54
INPUT 2-200 OR EQUIVALENT) |
CHRONETICS PULSE  IB™
GENERATOR MODEL —
No. PG-3I,

EQUIVALENT 2N6386
2N6387

OR
2N6388
PULSE DURATION

20 us POSITIVE VOLTAGE

20 us NEGATIVE VOLTAGE
REP. RATE =200 Hz

Rg~200 Rg¢

* I, AND Ig, ARE MEASURED WITH TEKTRONIX CURRENT
PROBE P60I19 AND TYPE 134 AMPLIFIER, OR EQUIVALENT

92CS-20699
Fig. 9—Circuit used to measure saturated
switching times.
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Fig. 12—Typical input characteristics for all types.
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Fig. 13—Typical transfer characteristics for all types.
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Fig. 14—Typical output characteristics for all types.

TERMINAL CONNECTIONS

Lead No. 1 — Base
Stub — Do not use stub as tie point.
Lead No. 3 — Emitter
Mounting Flange — Collector

2N6386—2N6388
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Fig. 15—Typical saturation characteristics for all types.

TERMINAL CONNECTIONS

Lead No. 1 — Base

Lead No. 2 — Collector

Lead No. 3 — Emitter
Mounting Flange — Collector
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