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Solid State
Division

RF Power Transistors

2N5921

Features:

i
e

JEDEC TO-201A4 T

ROCA '_J'_"C."mﬁﬂl- s oan  epitasial silicon n-pen
plinar transistor featuring the overlay multiple-cmitter-
site construction. It s mtendod Tor solud-state equip-
menl for microwave communications, S-hanld tvlwm'tr:-'.
microwave  relay  link, phased-array  radar,  distanee
measuring equipment and collision avoidanee systems,
Integral emitter-hallast resistance 15 employed for improved

ruggedness and increased overdrive capability.
- . : AT O
The ceramic-metal coaxial package of the INAGDE]

features low parasitic capacitances and inductances which
provide for stable operation in the common-hase amplifier

MAXIKMLUAE RATINGS, Abseiore-Moromem Valwes:

5-W,2-GHz,Emitter-Ballasted
Silicon N-P-N Overlay Transistor

For UHF/Microwave Power Amplifiers,
Microwave Fundamental-Frequency
Oscillators and Frequency Multipliers

® 5-W output with 5.5-dB gain (typ.) at 2.3 GHzZ
®m 5-¥ output with 7-dB8 gain (min.) al 2GHz

m 10-\ output wilh 11-d8 gain (1yp.) at 1,2 GHz
m Integral emitter-ballasting resistors

® Ceramic-metal hermetic package with low inductance
and low parasilic capacilances

m Beryllium oxide ceramic for low thermal-resistance
path between collector stud & base flange

m Stable common-base gperation

B For coaxial, micrastripline, & lumped-consiant
circuil applications

configuration.  This transistor can be used o large
signal applications i coaxal, stniphine, aned  Tumpesd-
constant circuits,  The 2N53921 can withstand load mis
mateh conditions ot 2GHzup to VSWR of 10:1 tall phases
in the common=hase circuit shown in Fig, 3,

& [Formerly RO e, Tavges Nog TAT200N,

s COLLECTOR-TO-BASE WOLTAGE ""rﬂt!ﬂ 54 W
s COLLECTOR-TO-EMITTER VOLTAGE

With exiernal base-1o-emitter 1o skance IHBEI 1oLt ""rC'I.'-H Helb W
« ERMIITTER-TO-HASE vOLTAGE VERD 35 W
s DC COLLECTOR CURRENT ICONTINWOUS] Ic n7y i,

TARANSISTOR DIS3IPATION 1

s AL case lemperatures up to 2590 145 I.,ll.:l )
= At case temperatures akowe 2EUE darate Linearly ooa: W C
* TEMPERATUHE RAMGE s

Storage and Operating (dunctson| Bh 1o o« 200 G
® CASE TEMPERATURE [During solderingl

For 10 5 max 230 2c
"la sccordanca with JEDEC regutranan data forman 115 & ADF 3 JS aRGE JI

11-F3
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ZN5921
ELECTRICAL CHARACTERISTICS, of Cose Temperature (T} = 25°C , unless otherwise specified.
STATIC
TEST CONDITIONS
DC Collector DC
CHARACTERISTIC SYMBOL or Base Current LIMITS UNITS
Voltage (V) (mA)
VeE ‘.I'EE IE ig I Min, Max,
lcEs 5] 0 - ]
*| Collector-Cutoff Current loEs mf
(Tp = 100°C) 5 0 3
Collecior-to-Base
Breakdown Vaoltage ViBR)CBO 0 3 30 = $
Collector-to-Emitter
Breakdown Voltage:
With external base-to-emitter V(BRICER 10 90 - v
resislance {Rgg)= 1012
*| Emitler-to-Base
Breakdown Voltage Y(BR)EBD 0.1 0 3.9 - v
Callector-ta-Emitler
Saturation Voltage YeE(sal) 0 100 B L ¥
Thermal Resistance: 2 o/
(Junction-lo-F lange) RaIF i2 C
DYNAMIC
TEST CONDITIONS
Frequency OC Collectaor
CHARRCTERISTIC SEMBoL (1) - GHz Supply Voltage LIMITS UNITS
Vel = ¥ Min. Max,
Output Fower =
Pig = 1¥ (See Fig. 9) FoB 2 e . ¥
*| Power Gain -
Pog - 51 Gpg Z 28 i dB
*| Collector Efficiency _ &
*| Collector-1o-Base Capacitance
Vep =30V Coba 1MHz - - 6.5 pF
FIn accordance with JEDEC registration data format (J5-6-RDF-3/15-9-RDF-71
TYPICAL APPLICATION INFORMATION
CIRCUIT & FREQUENCY See Fip. DC Collector Input Power Output Power
supply Vollage [F[EF - W [PUE] - W
(Yep) -V
Coaxial-Line
2-GHz Amplifier 5 28 | 6
1.2-GHz Amplifier 28 0.75 10
Microstripline
2-GHz Amplifier |1 28 1 5
Lemped-Constani
1.4-GHz Amplifier 15 24 | 6.8
I-GHz Amplifier 14 24 | 10.6
Micrastripling
1.2-1,4 GHz Tunable Oscillator 16 28 - i
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File No. 427 ZN5921

PERFORMANCE DATA
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Fig. 3-Typical power output or collector efficiency Fig. 4 - Typical power output or collector efficiency
vs, power inpuf af 1.2 GHz for circuit shown in Fig. 9. vs, collector supply valtage.
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DESIGN DATA
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Fig. 7 -Typical large-signal series input impedance or
large-signal collector lood impedonce vs. frequency.

APPLICATION INFORMATION

ACA EWOTEI 1, 5000

& 2BY

Yee

PICE=1MBEENH|

4 pse only in the 2-GHz coaxial-line power amplifier clreuit.
" e only in the 1.2-GHZz coaxial-line tast circuit.

* lahanson Mfg,. Carp., Baonten, N.J. 07005
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Fig. 8 - Typical collector-to-base copacitance vs.
collector-to-base voltage.

Ci|Cz|C3|C4) C5 | G5 | C7 | Ca | R
I |
CIRCUIT L or | oF | oF [ uF| oF | oF pF | pF | §1
1.2 GHz l
(Test  |1-10{1000{1000f0.01f 1-30 | - | - [0.3-3.50.75
Circuit)
2GHz
(Test [1-10] 470f aofo.onf 100 | - | - | - fos3
Circuit)
Mﬁﬁ}‘ii,]!l-q oy anofooio.sassasosss - o

Cy & Cg, 1-10pF Range: Johanson 4381, of equivalent®
Cg, Cg, Cy & Cg, 0.3-3.5pF Range: Johanzon 4700, o equivalent®
RFC: For 2-GHz Cireuits: 3 turns Mo.32 whie 1/16 in. {1.59 mm) ID,
3/16 in, (4.T6 mm) long,
For L.2-GHz Circult: 6turns No.32wire 1/16 in, (1,59 mm) 1D,
3/16 in, (4,76 mm) long.

X1, X9: Coaxial-ling circuits, see Fig. 10,

Fig. 7-1.2/2 GHz coaxial-line amplifier circuits.
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File No. 427 2N5921

APPLICATION INFORMATION (Cont'd) - A
3320 i
CF T iead | -8 ~ COARIAL CUTRUT
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TABLE 1 - Dimensions ol eoaxial linas X7 & g
for 2 GHz omplifier & 1.2 & 2-GHz rest circun

DIVMENSIONS
CIRCUIT IHF'LITI:I:]:lm t DUTF‘UT(EE l
niet Enie
A 8 € lcenductor A E F Conrductior

LZGHz | 1.385 | B75 | 282 .85 L.778 | 1268 | .213 1.0% Dimensions in Inches and Millimeters
LEL L .
Circuit | (35 18 (22,2201 (7. 16} 20.95) | {45, 161{32.21)1(5.41)) 126.67) Mmensions tn parentheses are in milimeters amd are

2GHz | 940 .a30 | 26| .380 .04 | .5%0 1.%61 .70 derived from the basic inch dimensfons as indicaled,
1Tes i
Circuity  |12388N11090(6.760 19.65) | (26.42¢(13.460(6.76) (9.39) MATERIAL: Center conductor = copper

2GHz | 860 | 350 | .265| 300 1.0a | .550 | .270 | .385 Duter conductor for input & output—brass
(ﬁnpllhcrlll:il.ﬂdll WEAIETAN 162 | IHEAI 18766 (.08 * Conhex 50-045-0000 Sealectro Corp., or equiv.

Fig. 10 - Constructional details of 1.2/2GHz cooxial-line test circuits.

iTg = 1010 [Z, - 500 C1,Cx: 300 pF disc ceramic

LA ZNSI2I C2,C3: 470 pF, feed thiough, Allen-Bradley FASC, ot eguivalent

& L
\ - h C4: 0.01 »F, disc ceramic
y XZ I
g L—'E_éa R: 04311
RFC: No.32 wire, 0.4 in, {L0O2mm) long
| e X1: TAPERED MICROSTRIPLINE -
0,15 in, (3.B1 mm} wide, input end
f—rs 0.30 in. (7,62 mm) wl-ﬂE output end
0.525 in, :13 33 mm) I+:n1
0,005 im. (0.12 mm) lhlt!-. copper
X2: UNIFORM MICROSTRIPLINE -
La I:I'ES . (6,35 mm) wide
TRANSMISSION LINE il 1 005 in. (0.13 mm) thick, capper
FORMED BY COLLEGT- o s o DIELECTRIC MATERIAL: g 755:?“{ :?&Tn";"mm'ﬁfn
OR STUD & SURRDUND- o 0,005 in. (0,13 m) thick
INGMETAL BAR (CHASSIS) ce BEH- L TR DuPont H-Film, o equiy.
- .3ee Fig. 12 NOTE: See Fig. 12 for suggested mounting asrangement of 2N5921,
A4%ITH 50ME DEVICES,
LOAD END OF X2 MAY

REQUIRE A SLIGHT TAPER
TO INCREASE Z FOR
OFTIMUM MATCH CONDITION.

Fig. 11 -Typicol circuit for 2.GHz grounded-base micrestripline power amplifier.
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APPLICATION INFORMATION (Cont'd)

BERTLLIUM QEIDE

OR BORCOH HITRIDE
O34 1N (B.ASmmIO0
025 NG ASmemi I O
D08 1N 149 S5TmmiTH|Cx

RCA ZNS3ZI

DIELECTRIC— L
WATERIAL ™ INPUT [EMITTER] LINE
LSEE Fiig i | [COPPER SHECT)

~OUTPUT [COLLECTOR FLINE
ICCPFPER SHEETI
i

2

“METAL AAR

" DIELECTRIL MATERIAL

HOTE FOR DIMENSIONS OF X aMD X3 SEE FIG I

L5 -LIEETA

Fig. 12 - Suggested mounting arrongement of the 2M5921

in @ micrastripline circuif.

RCA

P ¥ b
x. METAL BAR RFEC

INPUT CIRCUIT

INPUT
CONNECTOR "I: Kay Cy

F ! LY
BERTYLLIUM ‘DXIDE RFEC H-FILM

O
BOROM MITRIDE
QUTPUT CIRCUIT

Fig. 13 -Suggested mounting arrangement of components for 2-GHz microstripline circuit shown in Fig. 11
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APPLICATION INFORMATION (Cont'd) Cy, ;i 510pF, ATC-200*
BEL. Ca, Cgt 1-10pF, Johanson 2954%
iZg = 52 € Ly Ly Ep 42 = WM CH: 10pF, ATC-100*

Cy. Cg: 470pF, feed-through type, Allen-Bradley FASC
Ly: 3.7aH
Ly 0.8aH
L!'. 2.3nH
R: 0.471)
RFC: & turns, Mo, 28 wire, 0.05 (n.
(1.27mm) 1.D., 0.4 in. (10.16mm) long.

Bandwidin = 100MHz (1dB) Yoo - oy e *O1 equivalent
American Technical Ceramics, Huntington Station, N.Y, 11745

Johanson Mig. Corp., Boonton, N.J. 070035

Fig. 14 -Typical lumped.-constant circuit for 1.GHz power amplifier.

b E;.Ew'. 510 pF, ATC-100*
— ik Cz. Cy: 0.3-35pF, Johanson 4700*
Cy: Single, parallel-plate vaiiable capacitor appiox, 19pF
C4, C7: 0,01 mF, disc ceramic
Cs. Cg: 470pF, feed-thiough type, Allen-Beadley FASC
Cy: 1-10pF, Johanson 2954* (series resonant
in this heqguency ranpe and uséd 43 4 vasiable wmductor)
Ly 3d4nH
L-i.": 2.50H
R: 0,475
Yoo oA m RFC: 5 fuins, No. 28 wire, 0.05 in. (1,27 mm] 1,0,

*0r squivalent 0.4 in. (10,16 mm) lon
American Technical Ceramics, Huntington Sation, N.Y, 11746 I | leng.

Johanson Mfg. Caep., Boonton, ML), 07005
Fig. 15- Typical lumped-constant circuit for 1.4 GHz power amplifier.

DL EE T

Fig. 16- Suggested mounting arrangement of components for 1.4-GHz
lumped-constant power amplifier circuit shewn in Fig. 15.
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APPLICATION INFORMATION (Cont'd)

L =]

C1 4zp - SN

RFL

- Y ﬁl:l-': « Wy

= Johanson Mfg, Carp,, Boonton, N.J. 07005

Cy: 300pF, disc ceramic
v 470pF, lead-through bype,
Allen-Bradley FASC, or equivalent
33', 0.3-3.5pF, Johanson 4702, or equivalent®

Li: 1.3in, (33,02 mm} length of s0il coaxial line
Ry: 120000
Ry: 025011
Ry: 5 0]
RFC: 3 turns, No. 29 wire, 0.0G in. {1.59mm) LD,
0,18 in. (4,77 mm} long.

X TAPERED MICROSTRIFLINE =
0.1in. (2,54 mm) wide, input end
0.24 in, (6,09 mm) wide, outpul end
0,475 im, (12,06 mm} long
0,005 in. (0,13 mm) thick, copper

DIELECTRIC MATERIAL: Same as that for Fig. 11
({See Fig. 12 for mounting of output section)

Fig. 17 - Typical circuit for tunable 1.2- 1.4 GHz, 4-W microstripline power oscillator.

SOLDERING INSTRUCTIONS

When soldering the 2N5921 into a microstripline or
lumped-constant  eircuit, the collector and emitter
terminals of the device must be pretinned in the region
where soldering is to take place. The dovice should
e held in a high-thermal resistance support for this

DIMENSIONAL OUTLINE
JEDEC TO-201AA

- 0
- 4D -

G-

s

|
oz TERMINEL Mol

L ¥
| | FTERMINAL Mo 3
| L | 1
y | .
F ’

\
[ : Ly
t e = () S——

bt ;

__.__.-TEHHI'HM. M= 3

#Ba

BICT-1IETIRI

- ! b w05
TERMINAL COMNECTIONS

Terminal No. 1 — Emitler
Terminal No. 2 - Base
Terminal No. 3 — Collector

188

tinning operation. A GO/40 resin-core solder and a
low-wattage (47 watts) soldering iron are suggested for
the pretinning operation.  The case temperature should
not exceed 230°C for a maximum of 10 scconds during
tinning and subsequent soldering operations.

INCHES MILLIMETERS
SYMBOL N, | max, MIN. | MAX.
£B 165 175 4.19 4.44
BBy 115 125 2,92 1.17
B2 090 110 2.29 2.79
#D L4095 505 12,57 | 12.83
el o) 245 255 6.22 6.48
FDs 055 065 1.39 1,65
DDy 245 255 6.22 6.48
F 045 060 1.14 1.52

Fi 025 035 63 .88

Fa .145 175 3.68 4.44

L 035 115 2,41 2.92

Ly 65 1595 4.19 4,05

Ls 040 060 1.02 1.52

M 045 055 1.14 1.39

R 027 033 5B .83

WARNING: The ceramic body of this device contains
beryllium oxide. Do not crush, grind, or abrade these
portions because the dust resulting from such action may

be hazardous if inhaled. Disposal should be by burial,




