File Number 676 2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476
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Epitaxial-Base, Silicon reswma. oesiouations | <3 S </
N-P-N and P-N-P — EE
[ [ —w

VERSAWATT Transistors e | () "
General-Purpose Medium-Power Types for - ?—-
Switching and Amplifier Applications ToP ViEW. 8
Features: 92C5-39969
® Low saturation voltages
s Complementary n-p-n and p-n-p types JEDEC TO-220AB

n Maximum safe-area-of-operation curves specified
for dc operation

E
The 2N6106-2N6111, 2N6288-2N6293, and 2N6473- —
2NB476 are epitaxial-base silicon transistors supplied in a c
VERSAWATT package. The 2N6288-2N6293, 2N6473, and (FLANGE) O o
2N6474* are n-p-n complements of p-n-p types 2N6106-
2N6111, 2N6475, and 2N6476%, respectively. All these %
transistors are intended for a wide variety of medium-power TOP VIEW
switching and amplitier applications, such as series and
shunt regulators and driver and output stages of high- 2CS40186
fidelity amplifiers. JEDEC TO-220AA
The 2N6289, 2N6291, and 2N6293 n-p-n types and 2N6106,
2N6108, and 2N6110 p-n-p devices fit into TO-213AA
sockets. The remaining types are supplied in the JEDEC
TO-220AB straight-lead version of the VERSAWATT pack-
age. All of these devices are also available on special order
in a variety of lead-form configurations.
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*Formerly RCA Dev. Nos. TA7784, TA8323, TA7783, TA8232,
TAT7782, TAB231, TAB444, and TA8723, respectively.

BFormerly RCA Dev. Nos. TAB210, TA7741, TAB211, TA7742,
TAB212, TA7743, TAB445, and TAB722, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N6288 2N8290 2N6292
N-P-N 2N8289 2N6291 2N62983 2N8473 2NB474

P-N-P 2N6110f 2N6108F 2N6108%  2N8475;  2N64T7S}
2N61113  2N68109§  2N6107%

Y PO 40 €0 80 10 130 v
* Veex(sus)
Res =100, Vep =0 V 40 80 80 110 130 v
VEEO(SUS) ¢ vvvviiieieieneirirararerarasnes . . 30 50 70 100 120 v
= R veve . 5 v
B P 1 11 o) 7 4 A
B T -3 T 1 o) 3 2 A
PT
* Te<25°C 40 w
Te>25°C<100°C 16 w
Te>25°C Derate linearly 0.32 w/°C
Ta=25°C 18 w
Ta>25°C Derate linearly 0.0144 w/ec
* T.tg,T.; .................................................... — . D {1 |1 °C
‘T
At distances = 1/8 in. (3.17 mm) from case for 10 s max. .... 235 °C
*In accordance with JEDEC registration data. {For p-n-p devices, voltage and current values are negative.
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476

ELECTRICAL CHARACTERISTICS At Case Temperature (T¢) =25°C Unless Otherwise Specified

*

*

-

*

T-33-01

TEST CONDITIONS® LIMITS
2N6292 2N6290 2N6288
CHARAC- VOLTAGE| CURRENT | 2N6293 2N6291 2N6289 UNITS
TERISTIC Vde Adc 2N6106* | 2N6108¢ 2N6110¢
2N6107* | 2N6109¢ 2N6111¢
Vee [Vee| Ie Ig [MINJMAX. | MINJMAX. | MIN|MAX.
lCE R 75 - 0.1 - - - -
(Rgg = 100Q) 55 - - - 0.1 - -
35 -1 - - - -1 04
(Rgg =100, 70 - 2 -] - -] -
Tc=150°C) 50 -1 - - 2| -| -
30 - - -1 - - 2
IcEX 75 |-1.5 -1 04 -1 - - -
(Rgg=10022) 56 |-1.5 -1 - -1 04 - -
375 |-1.5 -1 - - - -1 041 mA
(Rge=100%, 70 |-1.5 -1 2 -1 - -1 -
Tc=150°C) 50 |-1.5 -1 - - 2| | -
30 |18 -1 - -1 - - 2
lCEO 60 o] - 1 — — - -
40 ol - | - - 1 - -
20 ol - | - -1 - - 1
lEBD -5 0 - 1 - 1 — 1
b 1a 7 - - 3 -
Vceolsus) 0.1 o| 70 50 0 v
VceR(susiP g.1a 80 | - 60 | - a0 | -
(Rgg =100 Q)
hEE 4 2a 30| 150 -1 - - -
4 2.58 - - 30 [ 180 -| -
4 3a -1 - -] - 30 | 150
4 7a 23 - 23] - 23| -
VBE 4 2a - | 15 - - -
4 2.58 -1 - - 15| —-| -
4 3 - - - - -1 15
4 78 - 3| - 3| - 3 v
VCE(Sat) 2a 0.2} - 1 - - - —
252 1028 — | — - 1 -] -
3@} 03] -] - -1 - - 1
72 3l - | 35| - 35| -] 35
lhgel {f = 1 MHz)
2N6288-93 4 0.5 4} - 4| - 4| -
2N6106-11 -4 —0.5 10| - 10| - 10| -
hge ( £=50kHz) 4 0.5 20 | - 20 | - 20 | -
T
2N6288-93 4 0.5 10 | - 10| - 10| - MHz
2N6106-11 -4 0.5 10 | - 10| - 10| -
Cobo (f= 1 MHz) 104 0 —| 2s0 —| 2s0 -1 250 pF
RoJc — 3125 — 13125 | -—13.125
RoJA - | - 70| -] 70| °cw
* |n accordance with JEDEC registration data, € Vg value,

8 Pulsed: Pulse duration = 300 us, duty factor = 0.018.

® For p-n-p devices, voltage and current

b CAUTION: The sustaining voltage Vopglisus) and VeEeR/(sus)
MUST NOT be measured on a curve tracer,
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476

ELECTRICAL CHARACTERISTICS At Case Temperature (T) = 25°C Unless Otherwise Specified " *

TEST CONDITIONS LIMITS
VOLTAGE| CURRENT | 2n6474 2N6473
CHARACTERISTIC V dc Adc 2N6476¢ 2N6475¢ | UNITS
VCE VBE le IB Min.] Max. | Min.] Max.
Icer 120 -} o} -1 - T=33-01
(Rgg = 100 §2) 100 -l - -1 0a
(Rgg = 100 Q 120 - 20 -] -
Tc=100°C) 100 -1 - - 2

*|lcex 120 |15 -1 oa -1 -

{Rgg =100 Q2) 100 |-1.5 -1 - ~| o041 mA
(Rgg = 10082, 120 |-1.56 - 21 -| -
Te=100°C) 100 [-1.5 - - - 2

50 0 -1 - ~ 1

* IEBO -5 0 - 1 - 1

* | Vegglsusib o1 | o [120] - 00| -

VCER(SUS)b v
{RRe=10082} 0.1a 130 | - 10| -
* thee 4 1.52 15| 150 | 15| 150
25 4a 2| - 2| —
*1VBe 4 1.58 - 2| - 2
2.5 4a -1 351 1 35 v
* |Veg(sat) 158 |05 | — | 12 ] —| 1.2
4a 2| -] 25| -| 25
# |lhsol (= 1MHz)
2N6473-74 4 0.5 4| — 4| —
2N6475.76 -4 0.5 - —

* |hg (F =50kHz) 4 05 20 | - 20| —

fr
2N6473-74 4 05 - — MHz
2N6475-76 -4 0.5 — —

* [Copo {f=1MH2) 10¢ 0 -] 250 | - | 250 pF
ROJC - 3125 - 13.126 OC/W
Rgsa - 70| - 70

* In accordance with JEDEC registration data € Vg value.

@ Puised: Pulse duration = 300 us, duty factor =0.018.

b CAUTION: The sustaining voitage VCEO(sus) are Vegglsus)
MUST NOT be measured on a curve tracer.
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* For p-n-p devices, voltage and current
values are negative,
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2N6106-2N6111, 2N6288-2N6293. 2N6473-2N6476 T-33-01
HARRIS SEMICOND SECTOR SbE D WE 4302271 0040506 T23 EEHAS
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Fig. 1 — Current derating curves for all types. Fig. 2 - Maximum cperating areas for 2N6288 —

2N6293 (T = 100°C).
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476
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Fig. 8 - Typical dc beta characteristics for
2N6475 and 2N6476.
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Fig. 9 - Maximum operating areas for 2N6106 — 2N61171 (Tp = 25°c).
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2N6106-2N6111. 2N6288-2N6293. 2N6473-2N64AT76
HARRIS SEMICOND SECTOR

S6E D

‘ﬂcTse TEMPERATURE (Tg) *25°C
| b b

b LML

L

Bt

G s

1-33-01

I 4302271 0040508 8Tk

oo

10 L o s
K Ic MAX (CONTINUOUS) I T
I3 ¥ 0
< & i
P 4
(5]
S §
H H il
- i AR
[} H - i}
« HerH
3 FH TR i
3 | | Tg/p-LIMITED
& H
e 8} i . VCEQ MAX.=30V
8 ot (2N6288, 2N6289)
] %
3 4 ; ;
o L. t Vceo MAX.*+30 V
g t ki (2N6290, 2N6291)
= = A
02 S :
{ oI 1ol e 4
T 5: it dhik i #VCEQ MAX.2 70 V
o Al s £ } {2N6292, 2N6293)
2 e 618 4 6 8
| 87 1© 30 4050 70 100 1000
COLLECTOR-TO-EMITTER VOLTAGE (VCg)—V 02¢5-19662
Fig. 10 - Maximum operating areas for 2N6288—-2N6293 (To = 25°c).
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Fig. 11 - Maximum operating areas for 2N6473 and 2NE474 (To = 25°C).
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COLLECTOR
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476
S55E D EE 4302271 0040509 732 EEHAS
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Fig. 12 - Maximum operating areas for 2N6475 — 2N6476 ( Te= 25%¢).
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Fig. 13 -Typical input characteristics for 2N6106 —

2NEB111, 2N6475, and 2N6476.
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Fig. 18 - Typica! input characteristics for 2N6473

2N6474.

i+ CASE TEMPERATURE {T¢ )=25°C

1-33-01

a5,

03*‘“\«

Vogo MAX =100V (2N6475)

POWER
TRANSISTORS

(N
i
i
it
11
4 6 8 2 4 6 8 |
-~100 -1000
92c5-22527
COLLECTOR - YO-EMITTER VOLTAGE (Veg)s 4 V|
HOTTITTIT
3 T
300, I
< Of: sm gy A
E 2 K &) )
] gt 8 8 ]
- ] 1Y
m (3 v i
] 4
] e
= H
z i
w o
13 X
g L (] = &
o g, jaani w8
> aas |ns!
g S
o J
] 1 08
ol 0% | 1.8 2
BASE-TO- EMITTER VOLYAGE {Vggl—V
9205-2250
Fig. 14 - Typical input characteristics for 2N6288 —
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Fig. 16 - Typical transfer characteristics for 2N6106 —
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2N6106-2N6111, 2N6288-2N6293,
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Fig. 17 - Typical transfer characteristics for 2N6288 ~

2N6233.
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Fig. 21 - Typical output characteristics for
2N6288 — 2N6293.
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Fig. 18 - Typical transfer characteristics for
2N6473 and 2N6474.
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Fig. 20 - Typical output characteristics for
2N6106 — 2N6111.
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Fig. 22 - Typical output characteristics for
2N6473 and 2N6474.
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476
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Fig. 23 - Typical output characteristics for
2N6475 and 2N6476.
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Fig. 27 - Circuit used to measure sustaining
voltage VCER(‘"” for all types.
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Fig. 24 - Typical gain-bandwidth product 2N6106 —
2N6111, 2N6475, and 2N6476.
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Fig. 26 - Typical gain-bandwidth product for
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Nota: Curve will be inverted and polarity reversed
for p-n-p types. The sustaining voltage,
VeER(sus), is accepatble when the traces fall to
the right and above the designated points:

Point A: 2N6110,2N6111,2N6288,2N6289
Point B: 2N6108,2N6109,2N6290,2N6291
Point C: 2N6106,2N6107,2N6292,2N6293
Point D: 2N6475,2N6473
Point E: 2N6476,2N6474

Fig. 28 - Oscilloscope delay for measurement of
sustaining voltage (test circuit shown in
Fig. 27).
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