2N6439

The RF Line NPN Silicon Power Transistor
60W, 225 to 400MHz, 28V

M

Technology Solutions

M/A-COM Products
Released - Rev. 07.07

Designed primarily for wideband large—signal output amplifier stages in the 225 to
400 MHz frequency range.

Guaranteed performance in 225 to 400 MHz broadband amplifier @ 28 Vdc
Output power = 60 W over 225 to 400 MHz band
Minimum gain = 7.8 dB @ 400 MHz

Built—in matching network for broadband operation using double

match technique

100% tested for load mismatch at all phase angles with 30:1 VSWR

Gold metallization system for high reliability applications

MAXIMUM RATINGS”

Product Image

CASE 316-01, STYLE 1

Rating Symbol Value Unit
Collector-Emitter Voltage Veeo 33 Wde
Collector-Base Voltage Vo 60 Wdc
Emitter—Base Voltage Vero 4.0 Wdc
Total Device Dissipation @ T = 25°C (1) Pp 146 Watts
Derate above 25°C 0.83 Wi=C
Storage Temperature Range Tstg —55to +200 “C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Rauc 12 “CIw
ELECTRICAL CHARACTERISTICS® (T = 25°C unless otherwise noted.)
| Characteristic | Symbol | Min Typ Max Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Vaoltage ViBRICED 33 — — Vde
(lo = 50 mAde, I =0)
Collector—Emitter Breakdown Voltage VBR)CES 60 — — Vdc
(- = 50 mAde, Vge = 0)
Emitter—Base Breakdown Voltage ViBRIEBO 4.0 — — Vdc
(lg = 5.0 mAde, Iz = 0)
Collector Cutoff Current lcBo — — 20 mAdc
Veg =30 Vde, Ig=0)
MOTE: (continued)

1. These devices are designed for RF operation. The total device dissipation rating applies only when the devices are operated as RF

amplifiers.
*Indicates JEDEC Registerad Data.

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions
is considering for development. Performance is based on target specifications, simulated results,
and/or prototype measurements. Commitment to develop is not guaranteed.

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology
Solutions has under development. Performance is based on engineering tests. Specifications are
typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available.
Commitment to produce in volume is not guaranteed.

« Asia/Pacific

* North America Tel: 800.366.2266 / Fax: 978.366.2266
» Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300

Tel: 81.44.844.8296 / Fax: 81.44.844.8298

Visit www.macomtech.com for additional data sheets and product information.

M/A-COM Technology Solutions Inc. and its affiliates reserve the right to make
changes to the product(s) or information contained herein without notice.
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ELECTRICAL CHARACTERISTICS" — continued (T = 25°C unless otherwise noted.)
| Characteristic Symbol | Min | Typ Max Unit
ON CHARACTERISTICS

DC Current Gain hpe 10 — 100 —
(lz = 1.0 Adc, Ve = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob — 67 75 pF
Megp=28Vde, Ig=0,f=1.0 MHz)

BEROADBAND FUNCTIONAL TESTS (Figure 6)

Common—Emitter Amplifier Power Gain Gpe 78 85 — dB
Ve =28 Vdce, Py = 60 W, f=225-400 MHz)

Electrical Ruggedness W —

(Pout = 60 W, Voo = 28 Vdc, f = 400 MHz, VSWR 30:1 MNo Degradation in Output Power
all phase angles)

NARROW BAND FUNCTIONAL TESTS (Figure 1)

Common—Emitter Amplifier Power Gain Gpg 7.8 10 — dB
Vee =28 Vde, Pgy =60 W, f =400 MHz)

Collector Efficiency n 55 — — %
(Ve = 28 Vde, Pgyt = 60W, £ =400 MHz)

*Indicates JEDEC Registered Data.
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Figure 1. 400 MHz Test Amplifier (Narrow Band)

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions « North America Tel: 800.366.2266 / Fax: 978.366.2266
is considering for development. Performance is based on target specifications, simulated results, + Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300
and/or prototype measurements. Commitment to develop is not guaranteed. . : I . .

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology C;;a/Pamflc Tetl' ?11'44'?44535.36 ;F;28ﬁ415.84z.82%8m_ formati
Solutions has under development. Performance is based on engineering tests. Specifications are ISIt Www.macomtecn.com for ional aata sheets and product information.
typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available. M/A-COM Technology Solutions Inc. and its affilates reserve the right to make
Commitment to produce in volume is not guaranteed. changes to the product(s) or information contained herein without notice.
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NARROW BAND DATA
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Figure 4. Power Gain versus Frequency Figure 5. Output Power versus Supply Voltage
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Figure 6. Qutput Power versus Supply Voltage

|
’—1_ 08 —= \b
E c:z% ﬁcam S ::cé*ﬁ;: = c7
A O——YY Y AAA, I

13 R2 ci17 J__

C1—68pF RFC1 — Ferrite Bead Choke, Feroxcube VK200 19/4B
C2,C4,C8,C10 — 27 pF B — Ferroxcube 56-590-65/4B Ferrite Bead

C3,C5,C11 — 10 pF T1, T2 — 25 Ohms (UT25) Miniature Coaxial Cable, 1 turn
C6, CT — 51 pF RT— 114, 10W

C9— 1.0-10 pF JOHANSON R2 —20 4 14'W

C12 — 100 pF L1 — 10 Turns, #22 AWG, 1/8” 1.D.

C13,C15 — 680 pF L2 — 4 Turns, #16 AWG, 1/4" 1.D.

C14,C16 — 1.0 uF, 35V Tantalum L3 — 6 Tumns, #24 AWG, 1/8”1.D.

C17 — 0.1 uF, ERIE Red Cap L4, L5 — 17 x 0.25" Microstrip Line

Board Material 0.031” Thick Teflon-Fiberglass

Figure 7. 225 to 400 MHz Broadband Test Circuit Schematic

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions « North America Tel: 800.366.2266 / Fax: 978.366.2266

is considering for development. Performance is based on target specifications, simulated results, + Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300

and/or prototype measurements. Commitment to develop is not guaranteed. . : I . .
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BROADBAND DATA (Circuit, Figure 7)

10 100 | |
fe——————__ — Pm=6ﬂw

] 80 — Voo =28V
g
= £
% 61— Py =60wW Em
& | V=28V u ——r
= =
g 4 & 40
w
[ow
L]

2 20

0 0

200 250 300 350 400 200 250 300 350 400

t, FREQUENCY (MHz)

Figure 8. Power Gain versus Frequency
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Figure 10. Input VSWR versus Frequency
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Figure 9. Efficiency versus Frequency
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AT XA AT LT TR

FREQUENCY

MHz OHMS | OHMS

225 07+16 | 22-)1.8
275 09+j22 | 21-j09
350 22421 | 21-j0.1
400 12+]06 | 20+0.2
450 05+16 | 1.9+j0.9

Figure 11. Series Equivalent Input-Output Impedance

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions
is considering for development. Performance is based on target specifications, simulated results,
and/or prototype measurements. Commitment to develop is not guaranteed.

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology
Solutions has under development. Performance is based on engineering tests. Specifications are
typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available.
Commitment to produce in volume is not guaranteed.

» North America Tel: 800.366.2266 / Fax: 978.366.2266
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* Asia/Pacific Tel: 81.44.844.8296 / Fax: 81.44.844.8298
Visit www.macomtech.com for additional data sheets and product information.

M/A-COM Technology Solutions Inc. and its affiliates reserve the right to make
changes to the product(s) or information contained herein without notice.




M

Technology Solutions

2N6439

The RF Line NPN Silicon Power Transistor M/A-COM Products
60W, 225 to 400MHz, 28V Released - Rev. 07.07

PACKAGE DIMENSIONS

1‘ NOTES:
K 1. FLANGE IS ISOLATED IN ALL STYLES.
4 INCHES MILLIMETERS
| DM [ MmN | mAX | N | mAx
A | 2438 | 2514 | 0980 | 0990
B | 1245 | 1295 | 0490 | 0510
Cc | 587 | 762 |023 | 03w
D | 533 | 558 |0210 | 022
E | 216 | 304 | 008 | 0120
J L F | 508 | 533 [ 0200 [ 0210
L H | 1829 | 1854 | 0720 | 0730
J | 010 | 015 [ 0006 | 0006
B K | 1029 | 1117 | 0405 | 0440
C—l L | 381 | 406 [ 0150 | 04160
J N | 381 | 431 [04%0 [ o047
E]‘ I ] y 4 | Q | 292 | 330 [ons [odm
| | I N | Al 305 | 330 (o1 [o04a
+ i B | L1 - Y [ | U [ 1194 [ 1257 [ o4 [ 045
e H —-IJ L
STYLE 1:
L A u—= PIN 1. EMITTER
2 COLLECTOR
3. EMITTER
4 BASE

CASE 316-01
ISSUED
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