DV2805S DV2805W

: 52 1
RF Power FETs Siliconix
N-Channel
Enhancement-Mode 175 MHz 5W

20-35V 10dB

Benefits Absolute Maximum
Infinite VSWR Ratings wsec)
No Thermal Runaway Gate-Source Voltage. ............. 4V
oy Drain-Source Voltage............. 80V
Broadband CCJpCIbIlIfy. Drain-Gate Voltage. ... ........... 8oV
Class A, B, or C Operation Drain Current(DC). . .............. 05A
Low Noise Figure Total Device Dissipation........... 0w
. S @ 25° Case
High Dynamic Range BIC. e 17.6°CIW
Simple Bias Circuitry Storage Temperature. . . . —65°Ct0 150°C
S-Parameter Desi gn Junction Temperature........... 200°C
. . . Pack
Other devices in series: o Pfc"q‘%e
DV2840, DV'2820, DV2840, DV2880, DV28120 Type ype
DV XX XX X
—[ T_Package
Type
Power Output
Operating Voltage
Frequency
Electrical Characteristics esc)
Symbol Characteristic Min Typ Max Unit Test Conditions
Pout(1) Power Output 5 w

Vps=28V, Ipg=0.025 A
PIN=0.5W, {=175 MHz

n(1) Drain Efficiency 60 %

gm Transconductance 65 mmho Vps= 28V,Ip= . 25A
Coss Output Capacity 11

Crss Reverse Transter Capacity 15 pF Vps=28V, Vgs=0V
Ciss Input Capacity 12

NF(2) Small Signal Noise Figure 6.8 dB f=175 MHz, Vpg=28 V

Ip=0.025 A

Notes: (1) All devices 100% power tested in Siliconix test fixture No. RF12175 [5]
(2) Noise figure measured with amplifier source and load power matched at 5 watts output.

Siticonix incorporated
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Typical Performance Curves esc Siliconix
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Test Fixture

DV2805 175 MHz

Vgs Vos
T SEMCO Q
1000 pF
flatid il St Parts List
oozo%mA :"°° K= >_°{'"F = C3, 8010 5 pF ARCO #462 trimmer capacitors
ca l_ Cé. 30to 2.7 pF ARCO #461 trimmer capacitors
J-__L %o ) oo glz L1, 1 turn of #18 AWG on /4" diameter
1ser S ‘j—% & L2, 2turns of #48 AWG on 1/4" diameter
- CE/T [ ovees C14, 18010 9 pF ARCO #463 frimmer capacitor

All DV2805s are tested in this test fixture.

Siliconix incorporated
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DV2805S DV2805W

Small Signal 2-Port
Parameters DV2805S

2-Port Y-Parameter Matrix in Millimhos

Freq Yaq Y21 Y42 Freq
(MH)  (Real  Imag) (Real Imag)  (Real Imag) (Real  Imag) (MH2)
10 095 660 645 184 001 - 107 a1 725 10
20 067 123 650 149 015 - 220 a9 118 20
30 -147 168 700  -438 015 - 338 162 150 30
40 129 2 655 362 037 - a3 16 262 40
50 %2 365 660 -397 064 - 555 1 3% 50
60 167 427 680  -59 087 - 705 08 397 60
7 040 494 670 -905 M- 865 204 447 70
80 286 5% 600  -955 - 985 24 530 80
%0 555 675 725 -109 80 -113 530 605 %0
106 ™5 770 735 -134 242 -128 540 690 100
120 119 945 775 -157 332 -162 920 835 120
140 154 12 800  -205 a6 -198 113 985 140
160 215 132 855  -247 575  -251 125 143 160
180 290 149 880  -315 710 -301 18 128 180
200 335 166 895  -353 910  -351 123 143 200
25 343 186 90  -440 125 -427 107 161 25
250 600 230 "2 -630 142 -540 -364 200 250
275 700 206 " 765 181 -685 -138 233 275
300 103 301 M9 985 187 -86% -308 270 300
325 166 331 14 -124 158 -95C -186 322 325
350 25 %2 105 -145 137 -3 -303 382 350
375 277 373 935 -160 148 -129 -390 402 375
400 320 384 810 -170 138 143 -309 428 400
425 43 335 497 -183 067 154 19 479 425
450 430 319 30 -179 122 -160 160 494 450
475 455 200 192 -182 -297  -173 335 535 478
500 401 22 520 -172 28 169 610 520 500

Conamions 28V « 125 mA

Small Signal 2-Port
Parameters DV2805W

2-Port Y-Parameter Matrix in Millimhos

Freq Y44 Y24 Yi2 Y22 Freq
(MHz)  (Real  Imag) (Real  imag) (Real Imag)  (Real Imag) MHz)
10 281 543 651 -291 o -105 5% M2 10
20 154 781 628 -375 0 -208 576 94 20
30 081 132 636 -308 0 -306 234 148 30
40 ~178 204 646  -482 02 -4 1 220 a0
50 -5t 278 650  -481 034 -5t 072 294 50
0 -9 352 854 -658 047 - 637 021 350 60
7 -139 435 637 -1 070 - 774 082 432 7
80 137 503 652 -748 105 - 928 %8 4% 80
% M9 57 659 -70 152 109 a0 573 90
100 514 668 ®9  -662 167 -114 514 668 100
120 946 815 02 -752 29 141 w6 835 120
140 M 97 93 -974 32 - M 970 140
160 146 109 708  -970 4“4 200 155 M2 . 160
180 153 125 74 105 589 -243 148 122 180
200 200 139 79 17 624 -273 197 137 200
25 282 159 70 -126 751 -3 232 155 25
250 150 175 784 -144 984 -379 224 170 250
275 189 200 816 —171 M1 -440 241 195 275
300 £53 227 848 -206 113 -476 296 27 300
325 666 247 88 -236 124 -546 368 237 325
350 824 275 895 262 139 -619 363 252 350
375 104 305 924  -304 149 -654 45 276 375
400 M6 326 926 -341 162 -713 a6t 291 a0
425 136 349 %04  -378 17 -1 513 299 425
450 161 370 920  -412 166 -786 656 318 450
475 178 387 902  -443 176 -8.38 678 329 475
500 210 408 916 -486 165  -848 846 350 5%
700

Conditions. 28V @ 125 mA

Conditions 28V @ 125 mA

Conditions. 28V @ 125 mA

-

Siliconix

Polar S-Parameters in
50.0 Ohm System

S44 S21 S22
(Magn  Angll  (Magn  Angi) (Magn  Angl) (Magn  Angh
%9 -6 627 173 01 8 % -6
L) 630 170 02 85 9 -1
10 -1 688 164 03 80 o7 -15
10 -2 632 158 04 7% 7 -2
9% -30 614 152 05 72 % -
95 -37 612 146 [ 8 o4 -3
4 a2 592 139 08 o4 92 -4
o -49 578 134 08 60 0 -4
8 -5 570 129 [ 57 87 -52
8 -62 547 123 10 54 86 -58
8 -7 508 114 " 47 80 -
7 -85 466 105 " 42 % -0
7 -9 a2 98 2 37 2 -8
68 -106 392 % 3 33 ®  -97
67 114 358 85 3 31 8 -104
&6 -123 335 7 14 2 6 114
50 142 322 3 ¢ 20 0 -2
o -9 270 62 14 20 64 -133
59 1590 241 58 14 20 63 139
57 165 216 54 2 20 62 -142
58 172 196 50 12 2 o 145
8 176 179 47 13 23 62 -1a7
59 -179 166 46 13 26 61 - 149
59 175 155 43 13 28 o -9
8 174 143 a2 13 32 0 151
58 172 135 a1 13 3 61 154
8 172 128 3 3 38 o1 -153

Polar S-Parameters in
50.0 Ohm System

S14 24 S12 S22
(Magn Angll  (Magn  Angh (Magn  Angl) (Magn  Angl)
97 -5 622 173 () 8 94 -6
98 -8 603 170 02 85 94 -9
100 -13 624 166 03 82 97 -14
100 -9 631 160 04 7 97 -20
% -25 624 155 05 3 97 ~-26
9% -3 617 149 06 69 9 -3
95 -37 582 140 07 65 93 -37
93 -4 562 139 08 62 9 -43
9 -4 543 135 ® 9 %0 ]
89 -54 525 3 o 55 89 54
85 -64 484 123 10 50 85 65
&2 -73 442 15 " 44 82 73
® -8 403 110 12 39 L -82
b -89 376 104 13 36 ud -88
76 -95 343 100 13 32 76 - 94
74 -103 313 95 13 28 % 101
7”7 -m 285 9% 14 25 75 -108
"o -8 257 84 14 20 ZISTE)
9 124 232 80 13 17 3 -9
68 -129 209 ” 13 15 72 -124
o8 -135 194 74 13 13 72 -127
68 -139 174 7 12 12 72 -130
68 -142 162 8 12 i 2 -132
8 145 148 6 2 " M -3
68 147 138 65 " " "o -a3s
68 -149 129 63 1" 1" " -136
68 154 120 62 10 " " -138
65 163 ” 53 08 25 70 -144

Siliconix incorporated
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DV2810S DV2810W

RF Power FETs Siiconix
N-Channel

Enhancement-Mode
175 MHz 5W
20-35V 10dB

Benefits Absolute Maximum

Infinite VSWR Ratings es-c)
No Thermal Runaway Gate-Source Voltage. .. ........... 4V
s Drain-Source Voltage............. 80V
Broadband Cchb""y_ Drain-Gate Voltage. .............. 80V
Class A, B, or C Operation Drain Current (DC). . .. ............. 1A
i i Total Device Dissipation........... 20w
Lc?w Noise Flgure D 255 Case
High Dynamic Range BIC . et 8.8°CIW
Simple Bias Circuitry Storage Temperature. . . . —65°Ct0 150°C
S-Parameter Desi gn Junction Temperature........... 200°C
Other devices in series: Package
DV2805, DV2820, DV2840, DV2880, DV28120 Type S
DV XX X X
—LPackcge '\Qs?
Type "“‘5
Power Output A
Operating Voltage .380 SOE
Frequency FLANGE
Electrical Characteristics esec)
Symbol Characteristic Min Typ Max Unit Test Conditions
Pout(1) Power Output 10 W VDs=28 V. Ipg=0.05 A
n(1) Drain Efficiency 60 % PIN=1 W, 1=175 MHz
gm Transconductance 130 mmho  Vps=28V,Ip= . 5A
Coss Output Capacity 21
Crss Reverse Transfer Capacity 3 pF Vps=28V,Vgs=0V
Ciss Input Capacity 22
NF(2) Small Signal Noise Figure 6.8 dB =175 MHz, Vps =28 V

Ip=0.05 A

Notes: (1) All devices 100% power tested in Siliconix test fixture No. RF12175 [10]
(2) Noise figure measured with amplifier source and load power matched at 10 watts output.

Siliconix incorporated
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. Siliconix g
Typical Performance Curves esw«c |8
Transconductance vs Drain Current vs Output Characteristicsvs | Q
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PULSED MElASlUlRKEn‘ﬂENTS I3 ‘
o ARE 1% DUTY CYCLE | | i
1 10 100 0 50 100 150 200
DRAIN TO-SOURCE VOLTAGE (VOLTS} CHIP TEMPERATURE ( C) CASE TEMPERATURE ( C)

Test Fixture

DV2810 175 MHz

Ipg =50 mA PO I'fS LiSf

Cq. Cp, Cg, Cg, 5 to 80 pF, ARCO#462 trimmer capacitors
RF OUT Ly, 4 turns#18 AWG on 1/8" diameter, close wound

Lo, 4 turns#16 AWG on 1/8" diameter, close wound

Lz, 10 turns#20 AWG on 1/4” diameter, close wound

RFIN

All DV 2840s are tested in this test fixture.

Siliconix incorporated
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DV2810S DV2810W

Small Signal 2-Port
Parameters DV2810S

2-Port Y-Parameter Matrix in Millimhos

Freq Yaq Y21 Y2 Y22
(MH2)  (Real  Imag) (Real  Imag) (Recl  imag) Real  Imag)
10 189 132 129 -367 002 - 214 842 145
20 134 28 130 -297 030 - 440 97 235
30 - 3% 140 -876 030 - 675 323 2%
0 -257 558 131 =723 073 - 862 1 523
50 23 7% 132 -793 128 -11 520 672
0 334 853 13 -18 178 14 55 793
70 98 988 134 -84 2 7n 408 894
80 572 18 138 -191 281 -197 588 106
% m 13s s -7 M 226 106 121
100 159 154 7 267 483 -25 108 138
120 238 189 15 -313 604 -324 188 167
140 308 223 160 -409 891 -39 220 197
160 43 203 71 -493 15 -501 249 226
180 5™ 27 176 -63 142 -601 23% 256
20 669 332 179 -706 182 -702 245 285
25 685 372 92 -8 250 -854 213 2
250 120 459 24 -126 284 -108 -721 399
275 140 531 234 -183 362 -137 -275 45
300 206 01 237 -197 373 -173 ~615 540
325 332 662 227 -248 M5 -w -371 644
350 450 723 29 -289 274 -225 -606 724
375 554 746 187 -39 288 -258 -78 803
400 o4 768 62 -39 276 -285 -618 856
425 25 67 94 -5 133 -308 -398 958
450 859 638 6 -358 243 -320 321 981
475 9 597 384 -364 - 593 -345 67 107
500 921 523 104 -343 436 -338 122 104

Conditions 28V @ 250 mA

small Signal 2-Port
Parameters DV2810W

2-Port Y-Parameter Matrix in Millimhos

Freq Yaq Y24 Yi2 Y22
(MHZ)  (Real  Imag) Real  Imag) (Real  Imog) (Real  Imag)
10 52 109 130 -582 o -210 120 142
2 308 156 126 -750 0 - 46 115 185
30 62 264 127 =73 0 -s12 @8 29
4 -35 408 129 -964 04 -820 82 440
50 -302 55 130 -962 068 -104 4 588
&0 -382 704 3 132 04 -127 042 700
7 -2 87 27 -22 140 155 164 864
80 274 101 130 -150 210 -186 7% 998
%0 638 15 132 -140 304 -218 880 M5
100 103 134 134 -132 334 -228 103 134
120 180 163 138 -150 538 -282 19 167
140 22 w4 19 -195 b4 -342 222 94
160 22 218 2 -194 828 -418 310 24
180 306 250 1“3 -210 118 -486 288 244
200 418 278 16 -234 125 -546 394 274
25 564 38 152 -252 150 -622 484 310
250 70 350 157 -288 197 -758 448 340
275 778 400 163 -342 222 -880 482 390
300 M1 454 70 -412 226 -952 5% 434
325 132 94 78 -472 248 -109 73% 474
350 65 550 7 -524 278 -124 726 504
s 208 609 185 -608 297 -131 912 551
400 22 652 185 -682 324 -143 92 582
425 72 &8 181 -756 340 155 103 598
450 22 740 184 -824 332 -157 B4 638
475 86 T4 180 -886 352 168 136 658
500 @0 816 183 -972 330 -170 69 700

Conditions: 28V @05A

. 4

Siliconix

Polar S-Parameters in

50.0 Ohm System

Freq S14 S21 S12 522
(MH2) (Magn  Angl) {Mogn  Angl) (Magn  Angh (Magn Angl
10 97 -15 1202 167 02 7 91 16
20 97 -9 175 158 04 7 %0 -2
30 9 -43 1245 147 06 03 %0 a2
a0 93 -s7 05 135 o7 53 88 -50
50 88 -7 944 126 08 a 8 -68
0 83 -81 861 118 [ rl 80 -7
70 80 -%0 776 10 10 35 7 -87
80 ki -% 70 104 10 30 74 95
% % -107 638 L 10 27 7 -103
100 73 -4 575 93 10 24 T
120 125 ar 8 10 9 ® 120
140 7 -1 a07 ” 10 16 8 -128
160 " 182 347 78 10 3 8 136
180 70 - 148 302 9 10 12 68 ~ 141
200 7 -152 266 65 10 " 9 145
25 2 157 237 60 10 " 0 -5
250 2 - 207 55 [ 9 2 156
275 73 -9 178 51 [0 9 73 -160
300 3 -1 157 49 -3 " 73 163
325 k&) -176 140 46 08 13 74 -164
350 % -1 126 4 08 15 74 165
375 7% ” 118 42 08 18 75 166
400 7% 178 105 4 08 21 75 -t67
425 7 175 98 « 08 2 75 -7
450 7 175 9 39 08 2 75 108
ars 7% 174 8 38 08 3 7% 160
500 7% 174 81 3 08 3 % 19

Conditions 28 V @ 250 mA

Polar S-Parometérs in
50.0 Ohm System

freq S1q S21 S12 S22

(MH2) (Magn  Angl) (Magn  Anglh) {Magn  Angl) (Magn Angl
10 93 -14 " 67 02 80 88 -16
2 94 -2 M2 161 04 74 8 -25
20 92 -3 128 152 05 65 % -3
a0 93 -89 1098 140 07 57 89 -5
50 89 -6t 1011 131 08 49 8 -63
0 8 -72 929 12 © a2 82 -7
0 » -81 805 112 10 37 7% -82
80 7 -9 719 109 10 32 7% -91
%0 7 -9 646 105 " 2 7 -9
100 7% -104 593 100 10 2 7 -104
120 74 -4 49 93 10 20 7% M5
140 B -2 414 8 10 15 3 2
160 7 -128 352 82 10 " B -
180 74 134 3 ld " 9 7% -133
200 74 -138 273 7% 10 7 3 -
s 74 -3 237 ” 10 4 7 -4
250 7% -8 207 8 10 3 7% -4
275 % -5 180 64 10 0 T -9
300 7 154 150 o ® -2 78 150
325 7% 157 140 0 ® -2 78 153
350 7 -0 126 58 ® -3 ™ 155
375 7 -6t 113 50 08 -3 80 -156
400 % -3 104 52 08 -4 80 -157
425 » -164 9% 52 08 -3 80 -157
450 0 -165 87 51 07 -2 80  -158
475 80 -1 81 50 07 -2 81 159
500 80 -7 7% 50 06 -1 81 160

Conditions 286V @ 05A

Siliconix incorporated
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Applications
DV2810 28 V Wideband Amplifier

Vps
5

10 TURNS #20 AWG
ON 1/4” DIA

0.150"
4
T

BALUN CORE

Vps=28V
Ipg=05A
NOMINAL PoyT
~45WPEP

Parts List
T4, 2 turns 50 @ coax on 3-balun cores stackpole 57-0973, yo=35

DV2810 70 V CRT Driver

[l B
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\ —
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. 4

Siliconix

Gain vs Frequency
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s |
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Ipa=054
i
10 9 MHz/DIV 100
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100
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—+ GENERATOR IMPEDANCE —
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DV2820S DV2820W DV28202

RF Power FETs

N-Channel

Enhancement-Mode

Other Devices in Series:
DV2805, DV2810, DV2840, DV2880, DV28120

FEATURES

Infinite VSWR

No Thermal Runaway
Broadband Capability
Class A,B,C,D, E
Low Noise Figure
High Dynamic Range
Simple Bias Circuitry
S-Parameter Design

Package Type S

.380 SOE Flange

Package Type Z

.280 SOE Stud

. 4

Siliconix

175 MHz 20W
20-35V 10dB

Package Type W

C-220

ABSOLUTE MAXIMUM RATINGS (Tc=25°C unless otherwise noted)

Gate-Source Voltage
Drain-Source Voltage
Drain-Gate Voltage ...
Drain Current (DC) .....

40V

Total device Dissipation

40W

Thermal Resistance, Junction to Case (S, Z2) ... 4.4°C/W

Junction Temperature

Storage temperature

. 3.5°C/W
200°C
—65°C to 150°C

W package.

ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)

Symbol Characteristics Min Typ Max Unit Test Conditions

BVpss Drain-Source Breakdown Voltage 80 \ Vgs =0V, Ip =5 mA

Ipss Drain-Source Leakage Current 1 mA VGs = 0V, Vps = 30V

Igss Gate-Source Leakage Current 100 nA Vags = 40V, Vpg = 0V

9m D.C. Forward Transconductance 0.2 0.3 mho Vps = 10V, Ip = 1A, AVgg = 1.0V
ID(on) On-State Drain Current 1.8 A Vps = 30V, Vgs = 10V

VGsith) Gate Threshold Voltage 2 6 \ VGs = Vps. Ip = 100 mA

Ciss Common-Source Input Capacitance 50 pF Vgs = 0V, Vpg = 30V, f = 1.0 MHz
Coss Common-Source Output Capacitance 40 pF Vgs = 0V, Vpg = 30V, f = 1.0 MHz
Crss Reverse Transfer Capacitance 7.5 pF Vgs = 0V, Vps 230\/' f=1.0 MHz
Gps Common-Source Power Gain 10 dB :/DDC?:O??X' Po = 20W, =175 MHz,
n Drain Efficiency 65 % IVD%D:O?IBX' Po = 20W. =175 MHz,
VSWR Load Mismatch Tolerance 30:1 :/DE:]L,):OZ.‘IBX' Po = 20W, £ = 175 MHz,
N.F. Noise Figure 5.6 ds Vps = 28V, Ip = 0.1A, f = 175 MHz

VNR
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TYPICAL PERFORMANCE CURVES (25°C unless otherwise noted) b2 1 5
Siliconix 00
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DV2820S DV2820W DV28202

SMALL SIGNAL 2-PORT PARAMETERS

Freq
(MHz)

10
20
30
40
50
60
70
80
90
100
120
140
160
180
200
225
250
275
300
325
350
375

250

150

XN (2)

100

POLAR S-PARAMETERS DV2820S IN
50.0 OHM SYSTEM

S11 S21 S12 S22
(Magn Angl) (Magn  Angl) (Magn Angl) (Magn Angl)
93 -36 2213 150 .03 63 .83 =35
89 -67 1884 134 .05 50 .78 —65
84 -91 1585 124 06 41 72 -85
.79 —-107 1259 113 .06 32 69 -102
.76 —120 10.00 99 07 19 65 -114
73 -129 841 91 .07 15 62 121
72 137 715 8 .07 12 62 -128
72 142 6.31 80 .07 9 62 —-133
72 —147 531 76 .06 8 62 -139
720 -151 s01 73 .06 7 62 -142
73 —-166 3.98 66 06 6 .64 —148
.75 -162 3.35 61 .06 6 .66 —153
76 —166 2.82 5 .06 7 .68 -—157
.78 -189 2.37 83 05 11 N —-162
79 -173 2.04 50 .05 14 .73 -165
80 -175 1.78 45 05 17 .78 -—168
81 180 151 40 05 21 .78 -—-1M
82 175 1.29 37 .05 26 79 —-174
82 173 1.2 3% .05 30 80 -175
83 17 99 33 05 36 80 -176
84 170 87 31 05 “40 81 -176
84 169 .79 30 .06 45 82 1717

Conditions: 28V @ 450 mA
Series Equivalent Input Impedance
vs Frequency
Vpp = 28V
Ipa=0.1A

\ PouT = 20W 5

i 4
\ Rin e
3 2
LT | )

_—— 2

L Xin™ | 1

[}

0 20 30 40 60 80100 150 200

FREQUENCY (MH2)

Freq
(MHz)

10
20
30
40
50
60
70
80
90
100
120
140
160
180
200
225
250
275
300
325
350
375
400
425
450
475
500

Siliconix

POLAR S-PARAMETERS DV2820W IN
50.0 OHM SYSTEM

S11 S$21 S12 S22
(Magn Angl) (Magn  Angl) (Magn Angl) (Magn Angl)
94 -34 2089 1556 03 66 84 -33
92 -61 17.78 137 05 51 .80 —-58
88 -85 14.96 122 06 37 .76 —80
.83 —-103 12.30 110 .07 27 72 -95

.79 -115 10.00 102 .07 19 69  -107
77 -124 84 96 07 15 .67 -116
76 —131 7.24 89 .07 12 66 -123

.76 —137 6.31 85 07 7 .66 -127
.75 -141 562 81 .07 5 .66 —131
75  —144 495 77 .07 3 66 -135
.76  —151 3.98 72 .07 1 .68 -140
.78 -155 3.16 .06 -1 70 144

-3 71 149

79 -162 2.37 .06
80 -164 2.07 .06
81 —167 1.76 63 .06
82 -171 151 50 .05

|
[}
~
(X}

1
-
]
N

67

79 —-159 282 64 .06
60
57

[
N~ o wn
NNy
©® N A
[
- -
a o o
© o b

83 -174 1.30 47 05 -6 .79 -161
84. -174 114 45 05 -5 82 -161
84 176 1.00 42 05 -3 82 -162
85 -178 88 41 04 -1 83 163
86 179 .79 40 .04 2 84 164
88 175 74 39 04 5 86 -165
88 173 66 39 .04 9 86 —166

88 172 .61 39 04 14 86 -168
87 170 57 38 03 18 86 —169
87 168 .53 38 03 24 86 -172

Conditions: 28V @ 450 mA

Xout ()
w

-

Series Equivalent Output Impedance
vs Frequency

-Xout 2
"'\./‘1\ 10
L1 PRout .
L~ »
_/ 8
6 =
s =
Vpp = 28V
- Ipq = 0.1A 2
PouT = 20W o
]
10 20 30 40 60 80100 150 200

FREQUENCY (MHz)
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TEST FIXTURE

;4

Siliconix

DV2820 175MHz

+Vps

Vps=28V
Ipg = 100 mA
0.01 MFGI IO.OOI uFd
5.6 pF —
C3
out
Dv2820
Cq

Parts List

C1, C3, 580 pFd

G2, C4. 3—30 pFd

L1, L3, 2 turns #20 enamel wiire, close wound on 1/4” dia.
L2, 7 turns #20 enamel wire, close wound on 1/4” dia.

All DV2870s are tested in this test fixture.

Typical Output Power vs Input Power

b IbQ=01A //VDD' = 35V
20 | FREQ = 175 MHz
& Te < 3°C //
E® v /’V/oo = 28V
2 2 ///
[ o
3 15 e
@
£ 10 /
[o]
-9
5 VA
0
) 05 10 15 20 25 30

POWER IN (WATTS)
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DV2820S DV2820W DV28202

APPLICATIONS

o
-

Input Return Loss vs Frequency

Siliconix
28V WIDEBAND AMPLIFIER E—
Vgs Vps

Vps =28V
Ipg=125A

0.001 uF |

T

” ’

VK200/09/38

E FERROXCUBE

BALUN CORE T2 0.01 uF
o—JYYY 4
—
l 0.001 uF
4Qx510Q
CARBON COMP
1/2 W RESISTORS
. T,
(1256 2 TOTAL) 01 uF== J_

Parts List

T1, 20 turns 30 £, #30 bifilar on micrometals T-50-6 Toroid
T2, 1 turn of 2-50 £ coax cables in parallel through 2 balun
cores stackpole #57-9130 o = 125

Gain vs Frequency
(Nominal Poy7=19.4 W)

12
10 — —
g
g 8
=
2
g s
Vps =28V
-1pg = 1.25 A
0 L1
3 515 100

9.7 MHz/DIV — FREQUENCY (MHz)

Intermodulation Distortion vs Frequency
(Nominal Power Output 12 W PEP)

W
o

Vps =28V

-
[

lpg=125A

-
o ©

N+

10 dB/DIV

RETURN LOSS (dB)
&
(=]

Vps =28V

"lpa =125 A
IR 1

3

9.7 MHz/DIV ~ FREQUENCY (MHz)

515 100
TGNE SPACING = 30 KHz
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RF Power FETs
N-Channel
Enhancement-Mode

;4

Siliconix

175MHz 40W
Other Devices in Series: 20- 35 v 10 dB

DV2805, DV2810, DV2820, DV2880, DV28120

FEATURES Package Type T Package Type S Package Type W

B Infinite VSWR

® No Thermal Runaway

® Broadband Capability

® Class A,B,C,D, E

® | ow Noise Figure

® High Dynamic Range

B Simple Bias Circuitry 500 SOE Flange .380 SOE Fiange Cc-220

8 S-Parameter Design

ABSOLUTE MAXIMUM RATINGS (T¢ = 25° C unless otherwise noted)

Gate-Source Voltage . .............. 40V Total Device Dissipation . . .. ......... 80w
Drain-Source Voltage . .............. 8ov Thermal Resistance, Junction to Case . . 2.2°C/W
Drain-Gate Voltage . . . .............. 80V Junction Temperature . . .. .......... 200°C
Drain Current (DC) . . .. ............. 4 A Storage Temperature . ...... —65°C to 150°C

ELECTRICAL CHARACTERISTICS (Tc = 25° C unless otherwise noted)

Symbol Characteristics Min Typ Max Unit Test Conditions
BVpss Drain-Source Breakdown Voltage 80 v Vgs =0V, Ip = 10 mA
IDSS Drain-Source Leakage Current 2 mA VGs =0V, Vps =30 V
1GSs Gate-Source Leakage Current 100 nA VGs =40V, Vps = 0V
Vps =10V, Ip = 2A,
9m DC Forward Transconductance 0.4 AvGgs = 1.0V
1D(on) On-State Drain Current 3.0 A Vps = 30V, Vgs = 10V
VGsith) Gate Threshold Voltage 20 6.0 VGs = Vps. Ip = 200 mA
. ) VaGs = 0V, Vps = 30V,
Ciss Common-Source Input Capacitance 100 pF f=10MHz
] Vgs = 0V, Vps = 30V,
Coss Common-Source Output Capacitance 80 pF f=1.0 MHz
. Vags = 0V, Vps = 30V,
Crss Reverse Transfer Capacitance 12 pF f 81.0 MHz
- Vpp = 28V, Po = 40W,
Gps Common-Source Power Gain 10 a8 f = 175 MHz, Ipq = 0.2A
- — Vpp = 28V, Po = 40W,
n Drain Efficiency 65 % f =175 MHz, Ipq = 0.2A
- ] Vpp = 28V, Po = 40W,
VSWR Load Mismatch Tolerance 30:1 f =175 MHz, Ipq = 0.2A

2 x VNR
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DV2840S DV2840T DV2840W

TYPICAL PERFORMANCE CURVES (25° C unless otherwise specified)

Transconductance vs
Drain Current

0.6

el

05

VA

o

Vps = 2.5V

Gm — TRANSCONDUCTANCE (MHOS)

02 80 ps PULSE TEST 7]
DUTY CYCLE LESS THAN 5%
0.1 | |
0 1 2 3 a
Ip — DRAIN CURRENT (AMPS)
Transfer Characteristics

10E =
_ FVps = 25V =
2 F80 us PULSE TEST
z [DUTY CYCLE LESS THAN 5% —
5 10
w
& 7

y 4
3 y 4
2
I 01
(-4
z ]
|
o
0.01
0 2 4 6 8 10 12

Vgs — GATE TO SOURCE VOLTAGE (VOLTS)

|p — DRAIN CURRENT (AMPS)

MTTF (HOURS)

. 4

Siliconix

Output Characteristics

5[ vgg=13v 80 us PULSE TEST
" DUTY CYCLE LESS THAN 5%
a STEP VOLTAGE = 1V
Vgs = 12V
AN/ Vgs = 1V
// Vgs = 10V
i
2 ‘ VGS =9V
1
0
0 10 30 40 50 60
Vgs — DRAIN TO SOURCE (VOLTS)
MTTF vs Chip Temperature
109
t T T —
—
107 ]

Ill

CHIP TEMPERATURE (°C)

DC Safe Operating Region

10
2 aA
E N
-
2 N
c 10 B
-4
5
(3]
Z
<
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o
0 80V
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102

DRAIN TO SOURCE VOLTAGE (VOLTS)
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TYPICAL PERFORMANCE CURVES— CONTINUED 2
(25° C unless otherwise specified) H N
Siliconix g
ZouT (Series) vs Frequency N (Series) vs Frequency 8
10 Vo - Py -10 120 \ 3
Ipg = 0.2A
8 Pour = 40w -8 e \ Rin Q
= T~ 80 —— 1, <
g s XoutA -6 x = L — > N
5 N\= 4" e 2w — £ ®
€ 4 443 < L—T N\ = H
—— Rout = 40 N 1 (@]
-
Vp = 28V \ -d
2 -2 20} Ipa = 02A . x.
Poyr = 40W I
0 [} 1 0
10 20 30 40 60 80 100 150 200 10 20 30 40 60 80100 150 200 U
FREQUENCY (MHz2) FREQUENCY (MHz) §
®
H
o
SMALL SIGNAL 2-PORT PARAMETERS E
2-PORT S-PARAMETERS DV2840S 2-PORT S-PARAMETERS DV2840W
Freq S4q Sy Sy2 Sy Freq 41 S21 S12 S22
(MHz) (Magn Angl) (Magn Angl) (Magn Angl) (Magn Angi) (MHz) (Magn Angl) (Magn Angl) (Magn Angl) (Magn Angl)
10 .78 -92° 28.71 124° .04 37° 65 -97° 10 .82 -85° 2832 129° 04 40° 68 -89
20 .76 127 17.44 108° 05 19° 66 —131 20 78 —121 1777 108 05 21 66 -123
78 -145 1219 104 .05 13 67 —146 30 .79 -—139 1240 95 .05 10 68 -139
40 81 -151 9.07 91 .05 10 73 —151 40 .79 -150 9.22 87 .05 4 68 —146
50 78 -157 6.95 81 .05 10 69 155 50 .79 153 7.10 82 05 -1 69 —150
78 -160 5.71 7% 05 -1 69 157 60 .79 —157 5.75 78 05 -3 70  —154
70 .78 —164 4.96 71 04 -2 70 160 70 80 -160 481 73 05 -4 72 157
79 -165 411 67 .04 -4 71 161 80 .80 162 413 70 .05 -8 72 187
9 80 167 3.39 65 04 -3 73 163 9 81 -164 3.62 67 .05 -9 73 159
100 81 -169 3.16 63 .04 -3 74 164 100 81 -165 3.14 64 .04 -—10 75  —160
120 83 -170 2.45 57 04 -3 76 —166 120 83 -167 2.47 60 04 -1 77 167
140 84 173 2.01 54 04 -2 .78 -168 140 85 —169 1.91 56 04 —12 79 163
160 85 -174 1.67 50 .03 1 80 —-170 160 86 —171 1.67 54 .04 -13 81 -—166
180 87 -176 1.38 48 03 6 83 172 180 87 -172 1.39 51 04 -—14 83 167
200 88 -177 117 46 03 10 84 173 200 88 -173 119 49 04 -13 84 -168
225 89 -178 1.00 42 03 14 87 -175 225 89 -174 1.00 46 03 -13 86 —168
250 .90 179 84 38 .03 19 87 -176 250 89 -176 85 44 03 13 87 -170
275 88 180 88 31 03 20 86 176 275 90 177 73 42 03 -mn 88 1N
300 90 -177 62 33 03 28 89 178 300 91 177 63 40 .03 -10 9 -1
325 91 -176 55 30 .03 33 89 -178 325 91 -178 .55 37 .02 -8 90 1M
380 91 -175 .48 28 .03 37 90 178 30 92 -179 483 37 02 -5 920 172
375 91 -175 43 27 03 42 90 179 375 .92 179 432 37 .02 -1 91 -172
400 93 177 401 37 02 3 92 173
425 93 176 .358 38 02 8 92 173
450 93 176 328 38 .02 13 92 174
475 93 175 .307 38 .02 18 93 -175
500 .93 174 286 39 02 25 93 176
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DV2840S DV2840T DV2840W

TEST FIXTURE

175 MHz Schematic

NOTES: Cy, Cy, Cg, ARCO #422 TRIMMER CAPACITORS, 4—40 pF
C2. ARCO #463 TRIMMER CAPACITOR, 9180 pF
SEMCO 50 pF POWER CAPACITOR

Cq. Cg, 0.004 iF FEED-THRU CAPACITORS

Ly. 1 14" LENGTH OF #12 AWG COPPER WIRE

L. 1 1/2" LENGTH OF #12 ANG COPPER WIRE

L3. 8-TURNS OF #22 AWG ENAMELED WIRE ON

1/4” DIAMETER, CLOSE WOUND

POWER OUT (WATTS)

S 8 &8 8 3

o

). 4

Siliconix
PiN vs Pout
FREQ = 175 MHz
-1 = 200 mA
pa T
|
/
,§ Vpp = 28V
/ “
/ !
0 1 2 3 a 5 6

POWER IN (WATTS)
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RF Power FET S Silgnix

Preliminary
n-channel enhancement-mode
RF VMOS power FET
designed for... Push-Pull
175 MHz 40W

HF/VHF/UHF Amplifiers 28-35V 10dB
Class A, B, or C

High Dynamic Range Amplifier

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Source Voltage 40V
Drain-Source Voltage 80 V
Benefi'l's Drain-Gate Voltage 80V
Drain Current 4A
No Thermal Runaway Total Device Dissipation @ 25° Case 80 W
Withstands Infinite VSWR bic 2.2°C/w
Class A, B, or C Operation Storage Temperature —65°C to 150° C
' Max Junction Temp. +200°C

Low Noise Figure
High Dynamic Range V-Package
Simple Bias Circuitry

(] [ ] o
Electrical Characteristics (25°C) PUSHAULL
SYMBOL CHARACTERISTIC MIN TYP MAX UNIT TEST CONDITIONS
V=28V, 1 .= 0.2A
Pout!) POWER OUTPUT 20 w oD pa
Pin= W Max, F= 175 MHz
n DRAIN EFFICIENCY 60 %
gm(2) TRANSCONDUCTANCE 0.5 PARALLEL Mho  Vpo=28V, Iy= 2A
s OUTPUT CAPACITY 28 (Per Side)
s REVERSE TRANSFER CAPACITY 4 (Per Side) pF Vps=28V,Vgg=0V
s INPUT CAPACITY 35 (Per Side)
V=28V
neld SMALL SIGNAL NOISE FIGURE 7.0 dB | bs 022 A F = 100 MHz
=0

©Siliconix incorporated

NOTES:
(1) All devices 100% power tested in Siliconix test fixture No. RF 28175 [PP1].
(2) Measured under pulsed condition with pulse width 300 usec > 5% duty cycle.
(3) Noise figure measured with amplifier source and load power matched at 40 watts output.

AOY8CAQ
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