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SUBJECT: RD35HUF2 single-stage amplifier with f=380-430MHz evaluation board

Features:

The evaluation board for RD35HUF2
Frequency: 380-430MHz
Typical input power: 3W
Typical output power: 46W
Typical adjacent channel power ratio*: -42.5dBc @ output power=17.7W (42.5dBm)

*: Modulation: /4 DQPSK, 18kbps, ad=0.35, Channel-Band-Width=18 kHz, Channel-Spacing=25 kHz
Quiescent current:  700mA
Operating current:  6.4A @output power=46W

3.5A @ output power=17.7W (42.5dBm)

Surface-mounted RF power amplifier structure

T 1 Ui oI
Gate Bias Drain Bias

PCB L=75mm W=46mm
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380-t0-430MHz evaluation board

RD35HUF2 single-stage amplifier with f

- AN-UHF-127-

1. Equivalent Circuitry
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RD35HUF2 single-stage amplifier with f=380-to-430MHz evaluation board
- AN-UHF-127-

2. PCB Layout
BOARD OUTLINE: 75.0*46.0(mm)
TOP VIEW (Layer 1)
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BOARD OUTLINE: 75.0*46.0(mm)
Internal Layer (Layer 2) , Perspective Through Top View

RD35HUF2 single-stage amplifier with f=380-t0-430MHz evaluation board
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Substrate Condition
Nomial Total Completed Thickness (included resist coating): 1.6mm

200um Prepreg
i .
930um = -
200um Prepreg
Er 47 @ 1GHz

TanD: 0.018 @ 1GHz

—Layerl ( Copper T: 43um with Gold Plating)

| _— Layer2 (Copper T:35um)

. —Layer3 (Copper T:35um)

Layer4 ( Copper T: 43um with Gold Plating)

- AN-UHF-127-

Material: MCL-E-679G(R), Hitachi Chemical Co.
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RD35HUF2 single-stage amplifier with f=380-to-430MHz evaluation board

- AN-UHF-127-
3. Standard Land Pattern Dimensions
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RD35HUF2 single-stage amplifier with

4. Component List

- Component List

f=380-t0-430MHz evaluation board
- AN-UHF-127-

No. Description P/N Oty |Manufacturer
Tr MOSFET RD35HUF2 1|Mitsubishi Electric Corporation
C 1| 330 pF 3216 200V |GRM31M2C2D331JY21B 1|MURATA MANUFACTURING CO., LTD.
c 2 6 pF 1608 Hi-O 100V |GOM1882C2A6R0DB0O1 1|MURATA MANUFACTURING CO., LTD.
cC 3 27 pF 1608 Hi-Q 50V |GOM1882C1H270GB01 1|MURATA MANUFACTURING CO., LTD.
C 4 9 pF 1608 Hi-Q 50V |GOM1882C1H9R0ODBO01 1|MURATA MANUFACTURING CO., LTD.
cC 5 18 pF 1608 Hi-O 50V |GOM1882C1H180JB01 1|MURATA MANUFACTURING CO., LTD.
C 6 18 pF 1608 Hi-Q 50V |GQM1882C1H180JB01 1|MURATA MANUFACTURING CO., LTD.
C 7] 1000 pF 2012 50V |GRM2162C1H102JA01B 1|MURATA MANUFACTURING CO., LTD.
C 8] 1000 pF 2012 50V |GRM2162C1H102JA01B 1|MURATA MANUFACTURING CO., LTD.
C 10 33 pF 2012 Hi-Q 50V |GOM2192C1H330JB01 1|MURATA MANUFACTURING CO., LTD.
CcC 11 33 pF 2012 Hi-Q 50V |GOM2192C1H330JB01 1|MURATA MANUFACTURING CO., LTD.
Cc 12 18 pF 2012 Hi-O 100V ]|GOM2192C2A180JB01 1|MURATA MANUFACTURING CO., LTD.
Cc 13 18 pF 2012 Hi-QO 100V |GQM2192C2A180JB01 1|MURATA MANUFACTURING CO., LTD.
C 14 5 pF 2012 Hi-Q 100V |GQM2192C2A5R0CB01 1|MURATA MANUFACTURING CO., LTD.
C 15| 1.2 pF 2012 Hi-O 100V |GOM2194C2A1R2CB01 1|MURATA MANUFACTURING CO., LTD.
C 16 9 pF 2012 Hi-Q 100V |GQM2192C2A9R0DB01 1|MURATA MANUFACTURING CO., LTD.
C 17| 330 pF 3216 200V |GRM31M2C2D331JY21B 1|MURATA MANUFACTURING CO., LTD.
C 18| 1000 pF 2012 100V |GRM2162C1H102JA01B 1|MURATA MANUFACTURING CO., LTD.
C 19| 1000 pF 2012 100V |GRM2162C1H102JA01B 1|MURATA MANUFACTURING CO., LTD.
C 20 220 uF 35V |[EEUFC1V221 1|Panasonic Corp.
L 1] 2.2nH 1608 LOG18HN2N2S00 1|MURATA MANUFACTURING CO., LTD.
L 2l 22nH 1608 LOG18HN2N2S00 1|MURATA MANUFACTURING CO., LTD.
L 10 8 nH* Diameter: Wire=0.8mm Inside=2.2mm T/N of coils=2 1]YC CORPORATION Co.,Ltd.
L 11 17 nH* Diameter: Wire=0.8mm Inside=2.2mm T/N of coils=4 1]YC CORPORATION Co.,Ltd.
R 1| 2.2k ohm 1608 RPC05T222] 1|TAIYOSHA ELECTRIC CO.,LTD.
Pb PCB MS3A0196 1|Homebuilt
Rc SMA female connector  |PAF-S00-002 2|GIGALANE Corporation
Bc 1|Bias connector red color TM-605R 2|MSK Corporation
Bc 2|Bias connector black color |TM-605B 2|MSK Corporation
Pe Aluminum pedestal 1|Homebuilt
Pd Thermal Silicon Compound G746 - |Shin-Etsu Chemical Co.,Ltd
Sbc  |Support of bias connectors 2|Homebuilt

Conductiong wire 4|Homebuilt

Screw M3 10]-

Screw M2.6 41-

Screw M2 4{-

* Inductor of Rolling Coil measurement condition : f=100MHz

- Standard Deliverable
TYPE1 Evaluation Board assembled with all the component including the option
TYPE2 PCB (raw board)
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RD35HUF2 single-stage amplifier with f=380-t0-430MHz evaluation board
- AN-UHF-127-

5. Thermal Design of Heat Sink

M3 Screw M3 Screw

Pb —>

———————— Junction point of MOSFET chip
(in this package)

Rth(ch—Pe bottom): Rth(ch—casa'e)"'Rth(cas:e—Pe bottom)

=0.86 (deg. C./W)

Thermally connect

Heat Sink

Tcheitay=(Pout/Efficiency-Pout+Pin) X Rinch-pe bottom=(35W/50%-35W+3) x 0.86=32.7 (deg. C.)
Also, operating Tj(* Tjop")=140 (deg. C.), in case of RD series that Tchmay=175 (deg. C.)
Therefore Tpe hottom-air @S delta temperature between Pe bottom and ambient 60 deg. C.* is
Tpee bottom-air=" Tj(op) - TCN(delta) - TAg0deq.c)=140-32.7-60=47.3 (deg. C.)

*: an instance assuming high temperature of standard ambient conditions is 60 deg. C.

In terms of long-term reliability, “ Tjp)” has to be kept less than 140 deg. C. i.e. Tpe pottom-air NAS
to be less than 47.3 deg. C..

The thermal resistance of the heat sink to border it:

Rth ee bottom-ain=T pe bottom-air/ (POUt/Efficiency-Pout+Pin)=47.3/(35W/50%-35W+3)=1.2 (deg. C./W)
Therefore

it is preferable that the thermal resistance of the heat sink is much smaller than 1.2 deg. C./W.

|| For assembly method including relevant precaution, refer to AN-GEN-070 ||
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RD35HUF2 single-stage amplifier with f=380-to-430MHz evaluation board
- AN-UHF-127-

6.Typical Performance
6-1. Frequency vs.
ADJACENT CHANNEL POWER RATIO, POWER GAIN, DRAIN EFFICIENCY, DRAIN CURRENT,
INPUT POWER and INPUT RETURN LOSS

Ta=+25deg.C, Ta=+25deg.C
Vds=12.5V,ldg=0.5A, Pin=3W Vds=12.5V, Idgq=0.5A, Pin=3W
70 T 20 50 I 20
nD -
60 18 Pout
//

S 40 10 <
< Pout =1
& 50 16
] - | _ 2
£ = g Idd =
5 40 142 |83 0o =
iy Q|32 -
2 Gp o g
5 30 12 5
3 1 |IRL. 2
a 20 — — -10 £

20 10

10 8 10 -20

370 380 390 400 410 420 430 440 370 380 390 400 410 420 430 440
f (MHz) f (MHz)

Ta=+25deg. C., Vds=12.5V, ldg=0.7A, Pin=3W
Freq. | Vgg Pin Pout Gp |ID(RF)| nadd nD I.R.L.
MHz) | (V) |[(@dBm)| (W) [@Bm)| (W) | (dB) | (A) (%) (%) [ (dB)
380 2.80 34.8 3.0 46.7 46.4 11.9 6.53 52.4 56.1 -6.7
390 2.80 34.8 3.0 46.8 47.4 11.9 6.46 54.1 57.8 -8.2
400 2.80 34.8 3.0 46.8 47.7 12.0 6.45 54.6 58.3 | -10.1
410 2.80 34.8 3.0 46.7 47.0 11.9 6.30 55.0 58.8 -11.5
420 2.80 34.8 3.0 46.7 47.2 11.9 6.31 55.2 58.9 | -12.1
430 2.80 34.8 3.0 46.7 46.4 11.8 6.18 55.4 59.3 -10.9

Note: Unless otherwise specified, input signal is setting modulation with the following condition.

Modulation; 1/4DPQSK, 18kbps, a=0.35, Channel-Band-Width=18KHz, Channel-Spacing=25KHz
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RD35HUF2 single-stage amplifier with f=380-to-430MHz evaluation board

- AN-UHF-127-
6-2. RF Power vs.
INPUT POWER
Ta=+25deq.C,Vds=12.5V, Idg=0.7A Ta=+25deg.C,Vds=12.5V, Idq=0.7A
60 50
S 50 & E 45 e
2 / Q A
@ % F
L /
; 40 ///I g 40 405MHz /
2 / o
= /. o
5 30 405MHz ~ 35
o y/ 4 ) /
5 / = /
O 20 Vs 3 30 2 380MHz
= /( 380MHz =
8 10 —~ } } 8 25 430MHz
F 430MHz o
= ——
0 -t | 20
10 20 30 10 20 30
Pin, INPUT POWER(dBm) Pin, INPUT POWER(dBm)
POWER GAIN and - /+ ADJACENT CHANNEL POWER
Ta=+25deq.C,Vds=12.5V, Idg=0.7A Ta=+25deg.C,Vds=12.5V, Idg=0.7A
16 T T T T 0 16 T T T T 0
430MHz _|  405MHz 430MHz | 405MHz
15 o -10 15 6p -10
) —— \ ) ——— <)
214 / A 20 214 [ / A -20
z z R
g 380MHz \\\ 2 g 380MHz \\\/ o
-ACP )
@ 13 30y || ® 13 +ACP 30 g
O (@]
% 405MHz & \ < % 405MI§|2 /s \ <
& 12 — ‘ -40 e 12 -40
a 430MHz ) \ S 430MHz // \
o \ o \
/
11 \ \ -50 R —— y / \ -50
380MHz \ 380MHz \
10 L1 | -60 10 L1 | -60
30 40 50 30 40 50
Pout, OUTPUT POWER(dBm) Pout, OUTPUT POWER(dBm)

Note: Unless otherwise specified, input signal is setting modulation with the following condition.

Modulation; T1/4DPQSK, 18kbps, a=0.35, Channel-Band-Width=18KHz, Channel-Spacing=25KHz
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RD35HUF2 single-stage amplifier with f=380-to-430MHz evaluation board

- AN-UHF-127-
DRAIN EFFICIENCY
Ta=+25deq.C,Vds=12.5V, Idg=0.7A Ta=+25deg.C,Vds=12.5V, ldg=0.7A
70 70 —
—
405MHz 7%
60 430MHz = ~ 60 7/
< I T~ X /
S~ | A hatl y//
= ' & 50 /4
O 50 405MHz » S 430MHz Ve
Z ~ w A
% 9 40 //
o 40 2 y 7
Lo o T ,///
- z 30 A
Z / =
< 30 380MHz < g7
GD: / 8 20 iy 4 380MHz
o / 2
< 20 10 —
/
10 0
0 10 20 30 40 50 30 40 50
Pout, OUTPUT POWER(W) Pout, OUTPUT POWER(dBm)
DRAIN CURRENT
Ta=+25deg.C,Vds=12.5V, Idg=0.7A Ta=+25deg.C,Vds=12.5V, Idg=0.7A
7 I y 7 —
T 7 -
405MHz 'j// 405MHz
6 z, 6
< A <
|_
zZ // E /;I
w5 w5 7/
x 380MHz 430MHz x 7/
x x 380MHz /4
O 4 —% O 4 i
z y Y z N/
< /:/ < /
e Va & L 430MHz
o3 a3 7/
'd // - y//4
7. o .
'E V. -9 /4
2 y/4 2 //'
4 /,
/
1 U 1
0 10 20 30 40 50 30 40 50
Pout, OUTPUT POWER(W) Pout, OUTPUT POWER(dBm)

Note: Unless otherwise specified, input signal is setting modulation with the following condition.

Modulation; /4DPQSK, 18kbps, a=0.35, Channel-Band-Width=18KHz, Channel-Spacing=25KHz

Application Note for Silicon RF Power Semiconductors
11/17



RD35HUF2 single-stage amplifier with f=380-to-430MHz evaluation board

- AN-UHF-127-
INPUT RETURN LOSS
Ta=+25deq.C,Vds=12.5V, Idg=0.7A Ta=+25deq.C,Vds=12.5V, Idg=0.7A
0 0 —
A 380MHz A 380MHz
AN EEEEESS ) //
& -10 — & -10 //
% 405MHz /// % 405MHz
E -20 // g -20 /
Y e
= 430MHz =
. yd . 430MHz
Z /| Z
= 80 N v = 30 ——
2 N : ~_ |/
N, \_/
-40 -40
0 10 20 30 40 50 30 40 50
Pout, OUTPUT POWER(W) Pout, OUTPUT POWER(dBm)
Ta=+25deg. C., Vds=12.5V, Idq=0.7A
380MHz| Vgg Pin Pout Gp |[IDRF)]| nadd | nD | ILR.L. | -ACP | +ACP
M [(@Bm)| W) [(dBm)| (W) | (dB) (A) (%) (%) | (dB) | (dBc) | (dBc)
280 | 156 | 004 | 30.1 | 10 | 142 | 106 | 75 7.7 7.0 | -48.7 | -48.8
280 | 166 | 005 | 311 | 13 | 142 | 1.15 | 87 9.1 7.1 | -48.9 | -49.0
280 | 176 | 006 | 321 | 16 | 143 | 125 | 101 | 105 | 7.2 | -486 | -48.7
2.80 | 186 | 0.07 | 332 | 2.1 143 | 136 | 118 | 122 | 72 | -488 | -49.1
280 | 196 | 009 | 342 | 26 | 143 | 150 | 135 | 140 | 7.3 | -49.7 | -498
280 | 206 | 011 | 353 | 34 | 143 | 166 | 156 | 161 | -7.4 | -49.7 | -50.1
280 | 216 | 0.14 | 363 | 4.2 144 | 185 | 177 | 183 | -75 | 505 | -51.0
280 | 226 | 0.18 | 374 | 55 | 144 | 206 | 205 | 212 | 75 | -51.7 | -51.7
280 | 236 | 023 | 384 | 6.9 144 | 231 | 232 | 240 | 76 | 524 | 53.2
280 | 246 | 029 | 395 | 88 | 145 | 259 | 26.4 | 273 | 7.7 | -53.1 | -54.8
280 | 256 | 036 | 405 | 112 | 145 | 291 | 297 | 307 | -78 | -515 | -53.0
280 | 266 | 046 | 415 | 140 | 145 | 326 | 332 | 343 | -79 | -4a70 | -475
280 | 276 | 058 | 424 | 174 | 145 | 366 | 366 | 379 | -80 | -426 | -43.0
280 | 286 | 073 | 432 | 211 | 144 | 408 | 400 | 415 | 81 | -38.1 | -38.4
280 | 296 | 091 | 440 | 251 | 142 | 450 | 431 | 447 | 81 | -34.7 | -346
280 | 306 | 1.14 | 447 | 292 | 140 | 491 | 457 | 476 | 80 | -31.1 | -31.2
280 | 316 | 143 | 452 | 332 | 136 | 531 | 478 | 500 | -78 | -285 | -285
280 | 325 | 1.78 | 457 | 370 | 132 [ 5569 | 496 | 521 | 75 | -259 | -25.9
280 | 334 | 221 | 461 | 409 | 127 | 6.03 | 51.3 | 542 | 72 | 248 | -24.8
280 | 343 | 271 | 464 | 440 | 121 | 634 | 521 | 555 | 6.9 | -23.6 | -23.3
280 | 352 | 333 | 467 | 470 | 115 | 661 | 528 | 569 | 65 | -22.6 | -21.9
280 | 360 | 402 | 470 | 497 | 109 | 6586 | 532 | 579 | 6.2 | -21.8 | -21.2
280 | 368 | 476 | 472 | 521 | 104 | 706 | 536 | 59.0 | 59 | -205 | -20.1
280 | 374 | 546 | 473 | 540 | 100 | 723 | 537 | 598 | 57 | -20.1 | -195
280 | 378 | 6.09 | 474 | 555 | 96 | 736 | 53.7 | 60.3 | -55 | -19.6 | -19.0

Note: Unless otherwise specified, input signal is setting modulation with the following condition.

Modulation; /4DPQSK, 18kbps, a=0.35, Channel-Band-Width=18KHz, Channel-Spacing=25KHz
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RD35HUF2 single-stage amplifier with f=380-to-430MHz evaluation board

- AN-UHF-127-
405MHz| Vgg Pin Pout Gp |ID(RF)| nadd nD I.LR.L. | -ACP | +ACP
M 1@dBm)| W) |dBm) | W) | (dB) (A) (%) (%) | (dB) | (dBc) | (dBc)
2.80 15.4 0.03 30.7 1.2 15.0 1.09 8.3 8.6 -11.6 | -50.1 | -50.7
2.80 16.5 0.04 31.7 1.5 15.1 1.16 9.9 10.2 | -11.8 | -50.7 | -51.2
2.80 17.5 0.06 32.7 1.8 15.1 1.26 11.3 11.7 | -120 | -505 | -514
2.80 18.5 0.07 33.7 2.4 15.1 1.39 13.2 13.6 | -12.0 | -51.8 | -52.2
2.80 19.5 0.09 34.7 3.0 15.1 1.53 15.1 155 | -12.1 | -52.0 | -52.7
2.80 20.5 0.11 35.8 3.8 15.1 1.68 17.5 18.1 | -12.2 | -52.5 | -53.3
2.80 21.5 0.14 36.8 4.8 15.1 1.86 20.0 206 | -12.3 | -534 | -545
2.80 225 0.18 37.8 6.1 15.1 2.08 22.8 235 | -124 | -54.1 | -55.5
2.80 23.5 0.22 38.9 7.7 15.2 2.31 26.0 26.8 | -125 | -52.9 | -54.6
2.80 24.5 0.28 39.9 9.8 15.2 2.60 29.3 30.2 | -12.7 | -505 | -51.7
2.80 25.5 0.35 40.9 12.3 15.1 291 329 338 | -129 | -46.8 | -47.5
2.80 26.5 0.45 41.9 15.3 15.1 3.26 36.5 37.6 -13.2 | -436 | 434
2.80 27.5 0.56 42.7 18.8 15.0 3.64 40.1 41.3 -13.5 | -40.6 | -40.8
2.80 28.5 0.71 43.6 22.7 14.9 4.05 43.4 44.8 -139 | -36.8 | -37.5
2.80 29.5 0.90 44.3 26.8 14.7 4.46 46.5 48.1 -14.2 | -33.8 | -33.5
2.80 30.5 1.13 44.9 30.7 14.4 4.85 48.9 50.7 -14.2 | -31.1 | -31.0
2.80 31.5 1.42 454 34.6 14.1 5.24 50.6 52.8 -13.9 | -285 | -28.5
2.80 32.5 1.77 45.8 38.1 13.3 5.59 52.1 54.6 -13.2 | -26.1 | -26.4
2.80 33.4 2.21 46.2 41.7 12.8 5.91 53.4 56.4 -12.3 | -24.8 | -24.8
2.80 34.4 2.73 46.5 44.7 12.1 6.21 54.1 57.6 -11.3 | -23.6 | -23.6
2.80 35.2 3.35 46.8 47.5 115 6.48 54.5 58.7 | -104 | -22.6 | -22.6
2.80 36.1 4.06 47.0 50.0 10.9 6.71 54.8 59.6 -9.5 -21.8 | -21.8
2.80 36.8 4.76 47.2 52.3 104 6.91 55.0 60.5 -8.7 -21.2 | -21.0
2.80 37.4 5.51 47.3 54.1 9.9 7.08 54.9 61.2 -8.0 -20.7 | -20.5
2.80 37.9 6.16 474 55.6 9.6 7.20 54.9 61.7 -7.3 -20.0 | -20.0
430MHz| Vg9 Pin Pout Gp |ID(RF)| nadd nD I.R.L. | -ACP | +ACP
V) |dBm)| W) |@dBm)| (W) | (dB) (A) (%) (%) | (@B) [ (dBc) | (dBc)
2.80 15.9 0.04 30.7 1.2 14.8 1.09 8.4 8.7 -30.4 | -49.9 | -50.7
2.80 16.9 0.05 31.7 1.5 14.8 1.18 9.8 10.2 | -30.6 | -50.0 | -50.3
2.80 17.9 0.06 32.7 1.9 14.8 1.28 11.3 11.7 -31.2 | -50.8 | -50.8
2.80 18.9 0.08 33.7 2.4 14.8 1.39 13.2 13.6 -31.9 | -50.6 | -51.2
2.80 19.9 0.10 34.7 3.0 14.8 1.53 15.1 15.6 -33.5 | -51.1 | -51.1
2.80 20.9 0.12 35.8 3.8 14.9 1.68 17.4 18.0 -33.9 | -51.3 | -51.9
2.80 21.9 0.15 36.8 4.8 14.9 1.86 19.8 20.5 -35.0 | -51.7 | -52.2
2.80 22.9 0.19 37.8 6.0 14.9 2.06 22.6 23.3 -35.9 | -52.8 | -53.7
2.80 23.9 0.24 38.8 7.6 14.9 2.30 25.6 26.4 -37.3 | -53.6 | -54.8
2.80 24.9 0.31 39.8 9.6 14.9 2.58 28.8 29.8 -37.9 | -53.6 | -55.7
2.80 25.9 0.39 40.8 12.0 14.9 2.89 32.3 33.3 -37.6 | -52.7 | -53.9
2.80 26.9 0.49 41.7 15.0 14.8 3.23 35.9 37.1 -35.0 | -47.6 | -48.6
2.80 27.9 0.62 42.6 18.4 14.7 3.60 39.5 40.9 -329 | -43.1 | -43.6
2.80 28.9 0.78 43.5 22.2 14.5 4.00 42.9 44.5 -30.5 | -38.4 | -39.1
2.80 30.0 1.00 44.2 26.5 14.2 441 46.2 48.0 -27.7 | -35.5 | -35.5
2.80 31.0 1.26 44.9 30.8 13.9 4.83 48.9 51.0 -24.8 | -32.6 | -32.4
2.80 32.0 1.60 45.5 35.2 13.4 5.21 51.5 54.0 | -215 | -285 | -28.5
2.80 33.1 2.02 45.9 39.3 12.9 5.59 53.4 56.3 | -185 | -25.9 | -25.9
2.80 34.1 2.54 46.4 43.2 12.3 5.93 54.9 58.3 | -15.8 | -24.8 | -245
2.80 35.1 3.20 46.7 46.8 11.6 6.24 55.9 60.0 | -13.6 | -23.6 | -23.2
2.80 36.0 4.00 47.0 50.0 11.0 6.51 56.5 614 | -11.8 | -22.3 | -22.1
2.80 36.9 4.93 47.3 53.1 10.3 6.76 57.0 628 | -104 | -216 | -21.5
2.80 37.7 5.91 475 55.6 9.7 6.98 57.0 63.8 -8.9 -20.8 | -20.5
2.80 38.4 6.88 47.6 57.7 9.2 7.14 57.0 64.7 -8.0 -20.2 | -20.0
2.80 38.9 7.80 47.7 59.4 8.8 7.28 56.7 65.3 -7.1 -20.0 | -19.7

Note: Unless otherwise specified, input signal is setting modulation with the following condition.

Modulation; T/4DPQSK, 18kbps, a=0.35, Channel-Band-Width=18KHz, Channel-Spacing=25KHz
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RD35HUF2 single-stage amplifier with f=380-t0-430MHz evaluation board

- AN-UHF-127-
6-3. Drain Quiescent Current vs.
OUTPUT POWER and DRAIN EFFICIENCY
Ta=+25deg.C,Vds=12.5V, Pin=3.0W Ta=+25deg.C,Vds=12.5V, Pin=3.0W
50 80
I 405MHz % 5
5 430MH
e \
5 — L 60
=) = 380MHz m - —
5 44 > S — —
e} 430MHz 5
- 405MHz
5 8 50
40 40
200 400 600 800 1000 1200 1400 200 400 600 800 1000 1200 1400
IDQ, BIASING CURRENT(MA) IDQ, BIASING CURRENT(mA)
Ta=+25deg. C., Vds=12.5V, Pin=3W
380MHz| Vgg | Idqg Pin Pout Idd | nD | nadd | Gain | LR.L.
M [ (mA) [(dBm)| (W) [@dBm)| W) [ (A) [ (%) [ (%) | (dB) | (dB)
248 | 263 | 348 | 3.0 | 465 | 447 | 6.25 | 56.2 | 524 | 11.7 | -6.59
250 | 325 [ 348 | 3.0 | 465 | 449 | 6.29 | 56.0 | 52.2 | 11.7 | -6.61
253 | 388 | 348 | 3.0 | 465 | 451 | 6.31 | 56.0 | 52.3 | 11.8 | -6.63
255 | 463 | 348 | 3.0 | 466 | 454 | 6.35 | 56.1 | 524 | 11.8 | -6.62
258 | 538 [ 348 | 3.0 | 466 | 456 | 6.40 | 559 | 522 | 11.8 | -6.66
260 | 625 | 348 | 3.0 | 466 | 459 | 643 | 56.1 | 525 | 11.9 | -6.68
263 | 713 | 348 | 3.0 | 466 | 46.2 | 6.46 | 56.1 | 525 | 11.9 | -6.69
265 | 800 [ 348 | 3.0 | 46.7| 464 | 6,50 | 56.1 | 524 | 11.9 | -6.69
268 | 913 | 348 | 3.0 | 46.7 | 469 [ 658 | 56.0 | 52.3 | 11.9 | -6.70
270 [ 1025 | 348 | 3.0 | 46.7 | 47.1 | 659 | 56.1 | 525 | 11.9 | -6.73
273 11150 | 348 | 3.0 | 46.7 | 47.2 | 6.64 | 558 | 52.3 | 12.0 | -6.74
2751275 | 348 | 3.0 | 46.7 | 47.3 | 6.66 | 55.7 | 52.2 | 12.0 | -6.77

Note: Unless otherwise specified, input signal is setting modulation with the following condition.

Modulation; 1/4DPQSK, 18kbps, a=0.35, Channel-Band-Width=18KHz, Channel-Spacing=25KHz
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RD35HUF2 single-stage amplifier with f=380-t0-430MHz evaluation board
- AN-UHF-127-

405MHz| Vgg | Idg Pin Pout Idd | nD | nadd | Gain | LR.L.
M | (mA) [(dBm)] (W) J[(dBm)] W) | (A) | (%) | (%) | (dB) | (dB)
247 | 263 | 348 | 3.0 | 466 | 45.2 | 6.11 | 58.1 | 54.2 | 11.7 |-10.47
250 | 325 | 348 | 3.0 | 466 | 454 | 6.16 | 57.8 | 54.0 | 11.8 |-10.49
253 | 388 | 348 | 3.0 | 466 | 455 | 6.19 | 57.7 | 53.8 | 11.8 |-10.57
255 | 463 | 348 | 3.0 | 466 | 458 | 6.21 | 57.9 | 54.1 | 11.8 |-10.56
258 | 538 | 348 | 3.0 | 466 | 459 | 6.26 | 57.5 | 53.8 | 11.8 |-10.60
2.60 | 625 | 348 | 3.0 | 466 | 46.1 | 6.29 | 57.5 | 53.8 | 11.8 |-10.65
263 | 713 | 348 | 3.0 | 46.7| 464 | 6.35 | 57.4 | 53.7 | 11.9 [-10.63
265 | 800 | 348 | 3.0 | 46.7 | 466 | 6.35 | 57.6 | 53.8 | 11.9 |[-10.71
2.68 | 913 | 34.8| 3.0 | 46.7 | 468 | 6.41 | 57.3 | 53.6 | 11.9 |-10.76
2.70 [ 1025 | 348 | 3.0 | 46.7 | 473 | 6.45 | 57.6 | 53.9 | 11.9 |[-10.78
2.73 (1138 | 348 | 3.0 | 468 | 474 | 651 | 57.1 | 53.4 | 12.0 |-10.75
2.75 | 1275 | 348 | 3.0 | 46.8 | 475 | 6.53 | 57.2 | 53.5 | 12.0 |-10.88

430MHz| Vgg | Idg Pin Pout Idd | nD | nadd | Gain | LR.L.
M [ (mA) [dBm)] W) [dBm)] W) [ (A [ (%) | (%) | (dB) | (dB)

247 | 263 348 30 | 465 | 447 | 593 | 59.2 | 55.2 | 11.7 |-10.77
250 | 325 348 | 30 | 465 | 450 | 598 | 59.1 | 55.1 | 11.7 |-10.78
2.53 | 400 348 30 | 465 | 451 | 6.03 | 58.7 | 54.8 | 11.7 |-10.80
255 | 463 348 | 31 | 466 | 454 | 6.05 | 588 | 54.9 | 11.7 |-10.86
2.58 | 538 348 | 30 | 466 | 455 | 6.09 | 586 | 54.8 | 11.8 |[-10.94
2.60 | 613 348 30 | 466 | 46.0 [ 6.13 | 589 | 55.0 | 11.8 |-10.87
2.63 | 713 348 | 30 | 46.7 | 46.3 | 6.15 | 59.1 | 55.2 | 11.8 |-10.93
2.65 | 800 348 30 | 46.7 | 46,5 | 6.19 | 589 | 55.1 | 11.9 |-11.04
2.68 | 913 348 30 | 46.7 | 46.8 | 6.24 | 58.8 | 55.0 | 11.9 |-11.05
270 11025 | 348 | 3.0 | 46.7 | 471 | 6.26 | 59.1 | 55.3 | 11.9 |-11.04
27311138 | 348 | 3.0 | 46.7 | 47.2 | 6.31 | 58.7 | 55.0 | 11.9 |-11.07
27511275 | 348 | 3.0 | 46.8 | 474 | 6.38 | 58.4 | 54.6 | 11.9 |-11.08

Note: Unless otherwise specified, input signal is setting modulation with the following condition.

Modulation; 1/4DPQSK, 18kbps, a=0.35, Channel-Band-Width=18KHz, Channel-Spacing=25KHz
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RD35HUF2 single-stage amplifier with f=380-to-430MHz evaluation board

- AN-UHF-127-
6-4. DC Power Supply vs.
OUTPUT POWER and DRAIN EFFICIENCY
Ta=+25deg.C, [dq=0.7A, Pin=3.0W Ta=+25deg.C, Idg=0.7A, Pin=3.0W
60 ‘ ‘ 80
S5 405MHz = -
[ng / \>-: 70
] 430MHz —__ | 5 430MHz
; 50 7 Z /
o m,
& o 1/
5 45 / 60 T
o 380MHz L T VA
8 40 / r <Zr
5 d © 5 380MHZ  405MHz
g 35 <
30 40
10 11 12 13 14 15 10 11 12 13 14 15
VDD, SUPPLY VOLTAGE(V) VDD, SUPPLY VOLTAGE(V)

DRAIN CURRENT

Ta=+25deg.C, Idg=0.7A, Pin=3.0W
8.0
7.5
g 380MHz
E 7.0 e
0 6.0 ) 430MHz
z " 405MHz
S55
a
0 5.0
a
4.5
4.0
10 11 12 13 14 15
VDD, SUPPLY VOLTAGE(V)

Note: Unless otherwise specified, input signal is setting modulation with the following condition.

Modulation; T1/4DPQSK, 18kbps, a=0.35, Channel-Band-Width=18KHz, Channel-Spacing=25KHz
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RD35HUF2 single-stage amplifier with f=380-t0-430MHz evaluation board
- AN-UHF-127-

Ta=+25deg. C., Pin=3W
380MHz| Vgg | Vvdd Idg Pin Pout Idd nD | nadd | Gain | LR.L.
M1 M | (mA [(dBm)] (W) [(dBm)| (W) | (A | (%) | (%) | (dB) | (dB)
262|110 | 613 | 348 | 3.0 | 459 | 389 | 6.11 | 585 | 54.0| 111 | -6.2
262|115 | 650 | 348 | 3.0 | 46.2 | 414 | 6.28 | 58.0 | 53.7 | 114 | -6.3
262|120 | 663 | 348 | 3.0 | 46.4 | 43.7 | 6.44 | 57.1 | 53.2 | 11.6 | -6.4
262|125 | 688 | 348 | 3.0 | 46.7 | 46.2 | 655 | 57.0 | 53.3 | 119 | -6.6
262|130 | 700 | 348 | 3.0 | 46.8 | 483 | 6.70 | 56.0 | 525 | 12.1 | -6.7
262|135 | 725 | 348 | 3.0 | 471 | 509 | 6.81 | 559 | 526 | 123 | -6.9
262|140 | 738 | 348 | 3.0 | 473 | 53.3| 695 | 552 | 52.1 | 125 | -7.0
2.62 | 145 | 750 34.8 30 | 474 | 553 | 706 | 544 | 515 | 126 | -7.1

405MHz| Vgg | Vvdd Idg Pin Pout Idd nD | nadd | Gain | LR.L.
M1 M [(mA |[(dBm)] (W) [dBm)] W) | (A [ (%) | (%) [ (dB) | (dB)
262|110 | 638 | 348 | 3.0 | 459 | 391 | 599 | 60.0| 553 | 11.1 | -95
262|115 | 663 | 348 | 3.0 | 462 | 417 | 6.14 | 596 | 553 | 11.4 | -9.8
262|120 | 675 | 348 | 3.0 | 465 | 442 | 6.29 | 59.1 | 55.1 | 11.6 | -10.1
262|125 | 688 | 348 | 3.0 | 46.7 | 46.8 | 6.44 | 587 | 549 | 11.9 | -10.4
262|130 | 700 | 348 | 3.0 | 469 | 49.2 | 656 | 58.1 | 54.6 | 12.1 | -10.8
2.62 | 135 | 725 34.8 30 | 471|516 | 670 | 576 | 542 | 123 | -11.1
2.62 | 140 | 738 34.8 30 | 473|540 ]| 681 | 57.1| 539 | 125 | -114
262|145 | 750 | 348 | 3.0 | 475 | 565 | 6.93 | 56.7 | 53.7 | 12.7 | -11.6

430MHz| Vgg | vdd Idg Pin Pout Idd nD | nadd | Gain | LR.L.
M1 M | (mA [(dBm)] (W) [(dBm) (W) | (A | (%) | (%) | (dB) | (dB)
262|110 | 613 | 348 | 3.0 | 459 | 39.1| 580 | 61.8 | 57.0 | 11.1 | -94
262|115 | 638 | 348 | 3.0 | 46.2 | 418 | 598 | 61.3 | 56.8 | 11.4 | -9.8
262|120 | 663 | 348 | 3.0 | 465 | 444 | 6.13 | 60.9 | 56.8 | 11.6 | -10.3
262|125 | 675 | 348 | 3.0 | 46.7 | 46.7 | 6.25 | 60.4 | 56.4 | 11.9 | -10.7
262 | 130 | 688 | 348 | 3.0 | 469 | 49.1 | 640 | 59.5 | 55.8 | 12.1 | -11.1
262|135 | 713 | 348 | 3.0 | 471 | 51.3 | 653 | 58.8 | 55.3 | 123 | -11.5
262|140 | 725 | 348 | 3.0 | 473 | 53.3 | 6.64 | 579 | 54.6 | 125 | -11.9
262|145 | 738 | 348 | 3.0 | 475 | 557 | 6.74 | 575 | 54.3 | 12.7 | -12.3

Note: Unless otherwise specified, input signal is setting modulation with the following condition.

Modulation; 1/4DPQSK, 18kbps, a=0.35, Channel-Band-Width=18KHz, Channel-Spacing=25KHz
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