RF Power FETs S
N-Channel
Enhancement-Mode 150307 1008

PdINA

FEATURES APPLICATIONS

= Reduces Component Count and s VHF Broadband Amplifiers
Design Time/Effort
Withstands Infinite VSWR
High Gain = Class A, B, C, D, E Amplifiers
High Two-Tone Intermodulation » Power Oscillators
Intercept Point
Low Small Signal Noise Figure
Linear Transfer Characteristics

= Receiver Front Ends

S-Package

Permits Broadband Designs
High Input impedance
Low Noise Figure

= Permits Efficient Switching
Amplifier Designs
High Input Impedance 380 SOE
N FLANGE
No Storage Delay Time
= Improves Reliability
Free From Secondary Breakdown
Failures and Voltage Derating
Output Current Decreases as
Temperature Increases
]
ABSOLUTE MAXIMUM RATINGS (T¢c = 25°C unless otherwise noted) -
Gate-Source Voltage . . . ........... 30 V Total Device Dissipation . .......... 25 W
Drain-Source Voltage ............. 60 V Thermal Resistance, Junction to Case .. 7°C/W
Drain-Gate Voltage . . . .. .......... 60 V Junction Temperature . . .. ........ 200°C
Drain Current (DC) ............. 20 A Storage Temperature Range . . . . . -55 to 150°C
ELECTRICAL CHARACTERISTICS (T¢c = 25°C unless otherwise noted)
Symbol Characteristics Min Typ Max Unit Test Conditions
BVpgs Drain-Source Breakdown Voltage 60 \ VGS =0V, Ip = 1.0mA
Ipss Drain-Source Leakage Current 100 HA Vgs = ov, VDS =25V
IGSS Gate-Source Leakage Current 100 nA VGS =30V, VDS =0V
9m D. C. Forward Transconductance 170 240 mi5 VDS =25V, ID =0.5A, AVGS =1.0v
Ip (on) On-State Drain Current 400 mA Vps = 25V, Vgs =5V
Vgslth) Gate Threshold Voltage 24 v Vgs = Vps: Ip = 100 mA
Ciss Common-Source Input Capacitance 32 pF Vgs = 0V, Vps = 25V, f= 1-0 MHz
Coss Common-Source Output Capacitance 34 pF VGS =0V, VDS =25V, f= 1.0 MHz
Cres Reverse Transfer Capacitance 48 oF Vs =0V, Vpg=25V, f= 1.0 MHz
Gps Common Source Power Gain 10 dB Vpp =28V, Po = 20W, f= 175 MHz
'DQ =100 mA
n Drain Efficiency 65 % Vpp = 28V. Po = 20W. = 175 MHz
IDQ =100 mA
Vewr Load Mismatch Tolerance 30:1 Vpp = 28V, Po = 20W, £= 175 MHz
Ipa = 100 mA
N. F. Noise Figure 25 dB VDS =24V, ID =100 mA, f = 150 MHz
VNAR-RF
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VMP4 PERFORMANCE CHARACTERISTICS (Cont’d)
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TYPICAL PERFORMANCE CURVES (25°C unless otherwise noted)
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Output Characteristics
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Static Transfer Characteristic
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VMP4 PERFORMANCE CHARACTERISTICS (Cont’d)

PdINA

Siliconix

C1  Arco 422 4-40 pf VMP4 175 MHz Test Fixture
C2 100 pf 110K c6 cs
C3  Arco4224-40pf _ Yos
Cs4 .001 uf
Cg .001 uf
Ce .1 uf Disk .
C7 .001 uf
Cg .1uf Disk 17
Cog 8.2pf c2 c3 =
C10 Arco 402 1.5-20 pf Typical Output Power vs Input Power
C11 Arco 422 4-40 pf VS 2 28V (175

2 [Vps = 20V 200 WIS ==
L1 2" Length #12 AWG £ A
L2 6 Turns #18 AWG .4 Inner dia. close wound % A
L3 2" Length #12 AWG :gm

5

1, =100 m,
4 TZO - 30°C "
] 1 2 3 4
PN — WATTS
m—
APPLICATIONS
Broadband Amplifier Broadband Amplifier Performance

0.15uHy 180 Q

ouTPUT
500 0
470 oF .

200pF vMP 4 =
INPUT n
o STk
= 0.18uHy

40

Vpp=24V.1p=04A
PoUT = 100 mW and 1 W

REFERENCED TO A SINGLE TONE
T

2. TONE, 3rd ORDER INTERCEPT POINT (dBm)

L 1 L
,EwoonF 1000 pFI Isov 20k
0.22uHy 0.22uHy |
1 1 I 1 Il
Ves Vpp 0 100 200 300
500 pF I IsoOpF FREQUENCY (MHz)
Gain and 2-Tone 3rd Order
Intermodulation Broadband ,
Amplifier Broadband Amplifier Effects of Interference
6 T ° I 0 T T T T T
SAIN ! 5 N FREQOF CARRIER = 160 MHz
" ISy -0 g S -10 |——1— INTERFERING SIGNAL = 161 MHz
2 @
'Q Q- bl vy 3 _ CARRIER POWER OUTPUT = 1W.
@ oD * £
2 + \\ -20 gg = Ip=06A gz ®
INTERMOD. 1 W g 12 5 i
= | z w3
g 10 T -30 23 z S "
z €z ERRT) z= o
z ! 9o 2 T T 40 v
S s 4 4 -40 g0 I 8%
A H Su H &g w0
| U 9 s g3
6} 50 & z°
Vpp =24V T w= M)
10=08A ! <] s s - = Vop =24V
) 2 —60 27 0l _of Ip=08A
T ' " - (]
[ 1 °
0 s 10 1 20 25 30 0 20 40 60 B0 100 120 140 160 180 200 0 5 10 15 20 2 0 35 40
POWER IN (dBm) FREQUENCY (MHz) INTERFERING SIGNAL POWER (d8m)
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VMP4 PERFORMANCE CHARACTERISTICS B

-pe -
Siliconix
VMP4 Equivalent Circuit —
‘c;:C;F
Lo Rg Rpp Lop
< 0.886nHy 01105 05521 0918 nHy
GATE O DRAIN
CpkG
-I—YZODF
SOURCE O—# -O SOURCE
SMALL-SIGNAL POLAR S-PARAMETERS IN SMALL-SIGNAL TWO-PORT Y-PARAMETER
50.0 OHM SYSTEM MATRIX IN MILLIMHOS
ERE Sy S21 S12 S22 S FREQ Yn Y2 Y12 Y22
MH; (MAGN ANGL) (MAGN ANGL) (MAGN ANGL) (MAGN ANGL) d8 MH;  (REAL IMAG) (REAL IMAG) (REAL IMAG) (REAL IMAG)
1.00 1.00 -3 2098 177.7  -50d8 878 099 -3 26.43 10 000 024 21058 -030 000 -003 007 025
2.00 100 -6 2094 1755 0005 856 099 -6 26.42 20 -000 048 21058 -061 000 -005 007 050
500 099 -15 2057 1687 0013 793 098  -15 2631 50 000 120 21059 -152 000 -013 007 124
1000 096 -29 19.79 1580 0025 690 096  -29 2593 100 002 239 21064 -305 000 027 009 248 A
2000 089 -53 1713 1396 0043 516 088 » -54 2468 200 009 478 21084 -611 000 -053 017 495
5000 073 -98 1019 1064 0063 215 073  -99 2016 500 056 11.97 21225 -1547 002 131 074 1241
10000 070 -126 531 804  0.061 14 070  -128 1450 1000 232 2400 21724 -3249 011 -250 288  24.95
12000 071 -132 433 734 0057  -28 071 “13a 1273 1200 342 2900 22013 -4012 018 291 421 3001
16000 075 -140 306 622 0047  -67 074 12 970 1600 642 3892 22733 -57.56 043 357 785 4021
20000 078 -147 227 535 0037 45 078 149 703 2000 1075 4888 23601 -7901 094 -393 1307 50.36
22000 080 -150 199 498 0032 05 079  -151 596 2200 1352 5379 24062 -9174 136 398 1639 5530
26000 083 -154 156 436 0026 153 082 156 384 2600 2045 6315 24936 12230 269 376 2469 64.52
30000 085 -158 125 386 0025 388 084 -160  1.94 3000 2940 7116 25501 -16094 506 317 3535 7195
32000 086 160 113 365 0026 498 085  -162  1.06 3200 3456 7426 25536 -18350 681 281 4148 745
360.00 088 -164 094 330 0033 653 086  -165 -057 3600 4563 7774 24761 -234.10 1181 -231 5455 76.29
400.00 089 -167 079 303 0042 736 088  -168 -204 4000 5576 7670 22434 -287.36 1910 293 6644 7251
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