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IRE7/0

Solid State

Power Transistors
2N6246 2N6247 2N6248

Division
2N6469 2N6470 2N6471 2N6472
Silicon N-P-N and P-N-P Epitaxial-Base
High-Power Transistors
nen General-Purpose Types for Switching and
'fg\:ffkﬂl Linear-Amplifier Applications
VN T
1) Features:
a  High dissipation capability: 125 W at 25°C
JEDEC TO-3 8 Low saturation voltages
8 Maximum safe-area-of-operation curves
o Hermetically sealed JEDEC TO-3 package
a2 High gain at high current
n-1570 a Thermal-cycling rating curve

RCA-2N6246, 2N6247, 2N6248, and 2N64694 are epitaxial-
base silicon p-n-p transistors featuring high gain at high cur-

rent. RCA-2N6470, 2N6471, and 2N6472® are epitaxial-base

silicon n-p-n transistors. They may be used as complements to

the 2N6469, 2N6246, and 2N6247, respectively. All of these

devices have a dissipation capability of 125 watts at case

temperatures up to 25°C. They differ in voltage ratings

Maximum Ratings, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE . . . . . . . _.

COLLECTOR-TO-EMITTER VOLTAGE:
* With external base-to-emitter
resistance (RBg) = 100 2.

With base open L.
*EMITTER-TO-BASE VOLTAGE.
*CONTINUOUS COLLECTOR CURRENT.
*CONTINUOUS BASE CURRENT .
*TRANSISTOR DISSIPATION:

At case temperatures up to 25°C .
At case temperatures above 250C .

+*TEMPERATURE RANGE:
Storage & Operating (Junction).
*PIN TEMPERATURE (During Soldering):
At distances > 1/32 (0.8 mm) from
seating plane for 10 s max.

#1n accordance with JEDEC registration data format (JS-6 RDF-2).

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

VcBo

VCER
VCEO
VEBO
Ic
B
PT

respectively.

spectively.

N-P-N

2N6470  2N6471  2N6472

P-N-P

2N6469¢ 2N6246¢ 2N6247¢ 2N6248¢

50 70 90 110
50 70 eli] 110
40 60 80 100
5 5 5 5
15 15 15 10
5 5 5 5
125 125 125 125

+———— See Fig.3 ——8™

«———— —6510+200 ———»

+235 >

and in the currents at which the parameters are controlled.
All are supplied in the JEDEC TO-3 package.

A Formerly RCA Dev. Nos. TA7281, TA7280, TA7279, and TA8724,

° Formerly RCA Dev. Nos. TA8726, TA8443, and TA8442, re-

> r» << <

=

°c

°c

8-74
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2N6469-70-1-2 ile No. 677

ELECTRICAL CHARACTERISTICS FOR P-N-P TYPES, At case temperature (T¢) = 25° C unless otherwise specified

TEST CONDITIONS ' - LmMITs
CHARACTERISTIC symsoL [ .0 Ade 2N6469 2N6246 2N6247 2N6248 UNITS
Vce Ic 1g | Min. [ Max. [ Min. | Max. | Min. | Max. | Min. | Max.
Collector-Cutoff Current: -35 - —200 - - - - - -
With external base-emitter \ -55 - - - —200 - - - - A
resistance (Rgg) = 1002 CER -75 - - - - - | —200 - - s
-95 - - - - - - - —200
-45 - —200 - - - - - -
Ve =15V -65 - - —- | 200 - - - -
BE _85 _ _ - - _ | —200 - - HA
Icex —-100 - - - - - - - —200
-45 - -5 - - - - - - A
m,
At T = 150°C ‘32 - - - | -8 ~ y - -
Vgg=15V o0 - - - - - B - ‘5
-20 0 — -1 - - — - - -
With base open Iceo 30 0 _ _ - 1 - — - — mA
-40 0 - - - - - -1 - -
-50 0 - - - - - - -1
Emitter-Cutoff CurrentVge =5V| Iggg 0 - -5 - -5 - -1 - -1 mA
-4 = 20 150 - - - - 20 | 100
DC Forward-Current -4 -72 - - 20 100 - - -
Transfer Ratio heg -4 -6a - - - - 20 100 - -
-4 —102 E - - - - - 5 -
-4 —153 5 - 5 - 5 - - -
Collector-to-Emitter
Sustaining Voltage Vegolsus! -0.2 o -a0b - -60b | - —gob| - —100b | —
With base open
v
With external base-emitter
_ _asb - _
resistance (Rgg) = 1002 Vegnlsus) 0.2 -4 esb | - —gsb| - YL -
-4 152 - -35 - - - - - -
Base-to-Emitter Voltage Ve - ’(7; - - - 2 I T - v
-4 —5a - - - - - - - -1.8
-53 | -05 - -3 - - - - - 1.3
-7@ | —07"| - - - | -13 - - - -
Collector-to-Emitter —6a -0.6 - — - — _ -1.3 — _
Saturation Voltage Veebat _1sa | s ~ | -3s - - - - - - v
-153 | -3 - - - | -28 - - - -
—15a | -4 - - - - - | -3s - -
102 | -2 - - - - - - - -35
Magnitude of Common-Emitter
Small-Signal Short-Circuit h _a
Forward-Current Transfer Ratio |Pe] -1 5 - 5 - 5 - 5 -
(f = 2 MHz)
Common-Emitter, Small-Signal,
Short-Circuit, Forward-Current bte -4 -1 25 - 25 - 25 - 25 -
Transfer Ratio (f = 1 kHz)
Thermal Resistance o
(Junction-to-case) Rosc - 1.4 - 1.4 - 14 - 14| ‘ow
*in with JEDEC r data format (JS-6 RDF-2). b CAUTION: Sustaining voltages Vgofsus). Vogpglsus). and Veex(sus)

3 pylsed; pulse duration - 300 us, duty factor = 1.8%. MUST NOT be measured on a curve tracer, (See Fig. 22 )
ulsed; 3 = 1.8%.
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File No. 677

ELECTRICAL CHARACTERISTICS FOR N-P-N TYPES, At case temperature (T¢) = 25° C unless otherwise specified

2N6246-7-8
2N6469-70-1-2

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL | , 2N6470 2N6471 2N6472 UNITS
c Adc
Vce Ic Ig Min. Max. [ Min. | Max. Min Max
Collector-Cutoff Current: 35 500 - - - -
With external base-emitter 'CER 55 - - 500 - - uA
resistance (Rgg) = 10092 75 - - - - 500
* 45 ~ 500 - - = -
Ve = 1.5V 65 - - — | s00 - - uA
BE \ 85 - — | - — ~ | s00
© cex 40 5
tTo=150C - B - B -
* A TC_ 60 - - - 5 - - mA
Vpg=-15V 80 - - | - - - 5
i 20 0 - 1 - - - -
* With base open IcEo 30 0 _ _ _ 1 _ _ mA
40 0 - - - - - 1
* |Emitter-Cutoff Current; Vge = =5 V| 1qq 0 1 1 1 mA
*|'DC Forward-Current h 4 53 20 150 20 | 150 20 150
Transfer Ratio FE 4 152 5 -- 5 — 5 —
Collector-to-Emitter
Sustaining Voltage Vegglsus) 0.2 0 40b 60b - 8ob -
* With base open v
" With external base-emitter b b b
resistance (Rgg) = 10052 VeeRlsus) 02 45 65 B -
* . 4 53 13 1.3 - |13
Base-to-Emitter Voltage Vge a 158 35 _ 5 = v
* | Collector-to-Emitter 5a 05 1.3 1.3 - 1.3 v
Saturation Voltage Veglsat) 152 5 3.5 3.5 - 35
* Magnitude of Common-Emitter
Small-Signal Short-Circuit
Forward-Current Transfer Ratio: | el 4 ! 5 5 5 -
(f = 1 MHz2)
* | common-Emitter, Small-Signal,
Short-Circuit, Forward-Current g 4 1 25 25 - 25 -
Transfer Ratio (f = 1 kHz)
Thermal Resistance: °
(Junction-to-case) Rusc 1.4 - 14 - 14 cw
b .
* In accordance with JEDEC registration data format (JS-6 RDF-2). CAUTION: Sustaining voltages Vg fsus). VegRISUS) and v gy fsus)
@ Pulsed: pulse duration = 300 us, duty factor  1.8% MUST NOT be measured on a curve tracer. (See Fig. 22.)

325



2N6246-7-8

Fil .
2N6469.70-1-2 e No. 677
4] CASE TEMPERATURE (T¢)=25°C
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100 IH]
s o
Y F
: AN &
N g
1 o0 HH
T \o,%\ % 100 1
3 ¢ o N N €80 x
- P Z) o9
g § N\ \&7), ﬁ§ =
] % & 5> 6 O
] % X o @ NS,
: e ("4« 5 N
g 2 \ 5{0 w 40 4/\(
2 A\ £ T M"‘o
-\ _ - By w20 I
s\ | N& & N
10 1lie \& 7 \ o TH
ell 4q T o 25 50 75 100 125 150 175 200

102

CASE TEMPERATURE (Tc)—°C
NUMBER OF THERMAL CYCLES (IN THOUSANDS)

92CS-19570R! 92CS-22434

Fig.2 — Thermal-cycling rating chart for all types. Fig.3 — Current derating for all types.
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2N6246-7, 2N6469-70-1-2
Ic MAX. (CONTINUOUS)
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Fig.4 — Maximum operating areas for all types.
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Fig.5 — Typical coll o-emitter Itage ch istics Fig.6 — Mini rse-bia d- kdown ch istics
for 2N6246, 2N6247, 2N6248, and 2N6469. for all types. (Values for p-n-p types are negative).
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Fig.7 — Typical dc beta characteristics for 2N6470, 2N6471, Fig.8 — Typical dc beta characteristics for 2N6248.
and 2N6472.
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Fig.9 — Typical dc beta characteristics for 2N6246, 2N6247,
and 2N6469.
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Fig.10 — Typical transfer characteristics for 2N6470, 2N6471, Fig.11 — Typical transfer characteristics for 2N6246, 2N6247,
and 2N6472. 2N6248, and 2N6469.
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2N6469-70-1-2
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Fig.12 — Typical input characteristics for 2N6470, 2N6471,

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
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Fig.13 — Typiéal output characteristics for 2N6470, 2N6471,

and 2N6472. and 2N6472.
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Fig.14 — Typical input characteristics for 2N6248. Fig.15 — Typical output characteristics for 2N6248.
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Fig.16 — Typical input characteristics for 2N6246, 2N6247, Fig.17 — Typical output characteristics for 2N6246, 2N6247,
and 2N6469. and 2N6469.
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. 2N6469-70-1-2
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Fig.18 — Typical g vs. colle current for Fig.19 — Typical gair dwidth product vs. colle current for

2N6470, 2N6471, and 2N6472.
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Fig.20 — Typical saturated switching characteristics for
2N6470, 2N6471, and 2N6472.
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o vee

*FOR N-P-N TYPES 2N6470, 2N6471,AND 2N6472,

REVERSE POLARITY OF Vcc. 92C5-24700

Fig.22 — Circuit used to measure sustaining voltages

Veeofsus) Vegpfsus), and Vg xfsus)
for all types.
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Fig.21 — Typical d istics for 2N6246,
2N6247, 2N6248, and 2N6'469
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* PULSE CURRENT (Ip) RANGE = 0.6-0.8 A

THE SUSTAINING VOLTAGES VcgQ(sus), AND VCgRIsus), ARE ACCEPTABLE WHEN

THE TRACES FALL TO THE RIGHT AND ABOVE POINT “A” FOR TYPES 2N6469 AND 2N6470;
POINT “B” FOR 2N6246 and 2N6471; POINT “C" FOR 2N6247 AND 2N6472; AND POINT “D" FOR
2N6248. VALUES FOR N-P-N TYPES ARE POSITIVE.

92€5-24702

Fig.23 — Oscill pe display for of
voltages (test circuit shown in Fig.22.)
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Fig.24 — Circuit used to measure switching times for 2N6470,
2N6471, and 2N6472.
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Fig.26 — Circuit used to measure switching times for 2N6246,
2N6247, 2N6248, and 2N6469.
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Fig.25 — Phase relationship between input and output currents
howil fe points for ification of switching
times. (Test circuit shown in Fig.24.)
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Fig.27 — Oscilloscope display for measurement of switching times.

TERMINAL CONNECTIONS

Pin 1 — Base

Pin 2 — Emitter

Case ~ Collector
Mounting Flange — Collector
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