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SUBJECT: RDO04HMS2 single-stage amplifier with f=135-175MHz evaluation board

Features:

- The evaluation board for RDO4HMS2

- Frequency: 135-175MHz

- Typical input power: 0.2W

- Typical output power: 5.5W

- Quiescent Current: 100mA

- Operating Current:  0.65A

- Surface-mounted RF power amplifier structure
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board
- AN-VHF-051-B-
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135-175MHz evaluation board

RD0O4HMS?2 single-stage amplifier with f

- AN-VHF-051-B-
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2.

RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-

PCB Layout
BOARD OUTLINE: 80.0*55.0(mm)
MATERIAL : FR-4<R1705>
THICKNESS : 0.8(mm)
TOP VIEW
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
3. Component List and Standard Deliverable
- Component List

No. Description P/N Qty  |Manufacturer
Tr MOSFET RD0O4HMS2 1]|Mitsubishi Electric Corporation
C 1] 100 pF 2012 50V |GRM2162C1H101JA01D 1|MURATA MANUFACTURING CO.
C 2 27 pF 2012 50V |GRM2162C1H270JZ01D 1|MURATA MANUFACTURING CO.
cC 3 30 pF 2012 50V |GRM2162C1H300JZ01D 1{MURATA MANUFACTURING CO.
C 4 30 pF 2012 50V |GRM2162C1H300JZ01D 1|MURATA MANUFACTURING CO.
C 5 36 pF 2012 50V |GRM2162C1H360JZ01D 1{MURATA MANUFACTURING CO.
C 6 39 pF 2012 50V |GRM2162C1H390JZ01D 1{MURATA MANUFACTURING CO.
C 7 39 pF 2012 50V |GRM2162C1H390JZ01D 1|MURATA MANUFACTURING CO.
cC 8 24 pF 2012 50V |GRM2162C1H240JZ01D 1{MURATA MANUFACTURING CO.
C 9] 100 pF 2012 50V |GRM2162C1H101JA01D 1|MURATA MANUFACTURING CO.
C 10| 1000 pF 1608 50V |GRM188R11H102KAO01E 1{MURATA MANUFACTURING CO.
C 11} 1000 pF 1608 50V |GRM188R11H102KAO01E 1{MURATA MANUFACTURING CO.
C 12| 1000 pF 1608 50V |GRM188R11H102KAO01E 1|MURATA MANUFACTURING CO.
C 13| 1000 pF 1608 50V |GRM188R11H102KAO01E 1{MURATA MANUFACTURING CO.
C 14 22 uF 50V |H1002 1|NICHICON CORPORATION
L 1 37 nH* Diameter: Wire=0.4mm Inside=1.6mm T/N of coils=7 1|YC CORPORATION Co.,Ltd.
L 2 56 nH* Diameter: Wire=0.23mm Inside=1.1mm T/N of coils=12 1|YC CORPORATION Co.,Ltd.
L 3 22 nH* Diameter: Wire=0.4mm Inside=1.6mm T/N of coils=5 1]YC CORPORATION Co.,Ltd.
L 4 29 nH* Diameter: Wire=0.4mm _Inside=1.6mm T/N of coils=6 1|YC CORPORATION Co.,Ltd.
L 5 37 nH* Diameter. Wire=0.4mm Inside=1.6mm T/N of coils=7 1]YC CORPORATION Co.,Ltd.
R 1| 4.7k ohm 2012 RPC10T472J 1|TAIYOSHA ELECTRIC CO.
R 2 47 ohm 1608 RPCO5N470J 1{TAIYOSHA ELECTRIC CO.
Pb PCB MS3A0166 1|Homebuilt
Rc SMA female connector  [HRM-300-118S 2|HIROSE ELECTRIC CO.,LTD
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

Conducting wire 4{Homebuilt

Screw M2 16]-

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

- Standard Deliverable
TYPEL Evaluation Board assembled with all the component
TYPE2 PCB (raw board)
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
4. Thermal Design of Heat Sink
T l ____________________________ L __________ :]EJ_rlqt_ic_)p_E)oint of MOSFET chip
Pb—mM8M —— I (in this package)
ﬁ Rth(ch—Pb bottom)=Rth(ch—case)+Rth(case—Pb bottom)
=5.0 (deg. C./W)

pe—&\\ \

Tchgeiay=(Pout/Efficiency-Pout+Pin) X Rinch-pb bottom)=(4W/50%-4W+0.2) x 5.0 = 21 (deg. C.)
Also, operating Tj (“ Tjop)")=120 (deg. C.), in case of RD series that Tchmay= 150 (deg. C.)
Therefore Tpp pottom-air @S delta temperature between Pb bottom and the ambient 60 deg. C.
Teb bottom-air="Ti(op)” = TCN(geita) - TA(s0deg.c)=120-21-60=39 (deg. C.)

In terms of long-term reliability, “ Tjep)” has to be kept less than 120 deg. C. i.e. Tep vottom-air
has to be less than 39 deg. C..

The thermal resistance of the heat sink to border it:

Rth @b bottom-airy=T pb bottom-air/ (POUt/Efficiency-Pout+Pin)=39/(4W/50%-4W+0.2)= 9.3 (deg. C./W)
Therefore

it is preferable that the thermal resistance of the heat sink is much smaller than 9.3 deg. C./W.
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board
- AN-VHF-051-B-

5. Typical Performance

5-1. Frequency vs.
OUTPUT POWER, POWER GAIN, DRAIN EFFICIENCY, DRAIN CURRENT and INPUT RETURN LOSS
(Vds=12.5V)

Pout(W), Gp(dB)

Ta=+25deg.C
Vds=12.5V, Idq=0.1A, Pin=0.2W
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f (MHz) f (MHz)
Ta=+25deg. C., Vds=12.5V, 1dq=0.1A, Pin=0.2W
Freg. | Vgg Pin Pout Gp |ID(RF)| nadd | nD | LLR.L.
(MHz)| (V) |(dBm), (W) [(@dBm)| (W) | (d@B) | (A) | (%) | (%) [ (dB)
130 | 266 | 23.0 | 0.2 | 374 | 54 143 | 0.64 | 65.6 | 68.1 | -6.8
135 | 266 | 231 | 0.2 | 37.6 5.8 146 | 0.64 | 70.1 | 72.7 | -8.2
140 | 2.66 | 23.0 | 0.2 | 37.8 6.0 148 | 0.63 | 742 | 76.8 | -9.7
145 2.66 | 23.0 0.2 37.8 6.1 148 | 0.61 | 76.7 | 79.4 | -10.9
150 | 2.66 | 231 | 0.2 | 37.8 6.1 147 | 0.60 | 78.0 | 80.7 | -11.6
155 | 2.66 | 23.0 | 0.2 | 37.8 6.0 147 | 058 | 80.6 | 83.4 | -11.8
160 | 2.66 | 23.0 | 0.2 | 37.8 6.0 147 | 058 | 80.1 | 82.9 | -11.9
165 | 2.66 | 231 | 0.2 | 37.8 6.0 147 | 058 | 80.1 | 82.9 | -125
170 | 2.66 | 23.0 | 0.2 | 37.8 6.0 148 | 0.58 | 80.5 | 83.3 | -13.8
175 | 2.66 | 231 | 0.2 | 37.8 6.1 14.8 | 0.59 | 80.0 | 82.7 | -16.3
180 2.66 | 23.0 0.2 37.9 6.1 149 | 059 | 80.4 | 83.1 | -17.7

Application Note for Silicon RF Power Semiconductors

7/23




RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
5-2 RF Power vs.
INPUT POWER (Vds=12.5V)
Ta=+25deq.C Vds=12.5V, Idq=0.1A Ta=+25deq.C Vds=12.5V, Idq=0.1A
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board
- AN-VHF-051-B-

DRAIN EFFICIENCY (Vds=12.5V)

Ta=+25deg.C,Vds=12.5V, Idg=0.1A Ta=+25deg.C,Vds=12.5V, ldg=0.1A
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

INPUT RETURN LOSS (Vds=12.5V)

- AN-VHF-051-B-

Ta=+25deg.C,Vds=12.5V, ldg=0.1A

Ta=+25deg.C,Vds=12.5V, [dgq=0.1A
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135MHz| Vgg Pin Pout Gp |ID(RF)| nadd nD | LR.L.
(V) [(dBm)| (W) [(dBm)| (W) | (dB) [ (A) (%) | (%) | (dB)
2.66 0.0 0.00 | 23.3 0.2 23.3 | 0.14 | 123 | 12.4 | -10.0
2.66 1.0 0.00 | 24.2 0.3 232 | 0.15 | 141 | 14.1 -9.9
2.66 2.0 0.00 | 25.2 0.3 23.2 | 0.16 | 16.0 | 16.1 -9.8
2.66 3.0 0.00 | 26.1 0.4 23.1 | 0.18 | 18.6 | 18.7 -9.7
2.66 4.0 0.00 | 27.1 0.5 23.0 [ 0.20 | 20.2 | 20.3 -9.7
2.66 5.0 0.00 | 28.0 0.6 23.0 | 0.21 | 23.6 | 23.8 -9.6
2.66 6.0 0.00 | 29.0 0.8 23.0 | 0.24 | 26.6 | 26.8 -9.6
2.66 7.0 0.01 | 30.0 1.0 23.0 | 0.28 | 28.8 | 29.0 -9.6
2.66 8.0 0.01 | 31.0 1.2 22.9 | 0.30 | 33.0 | 33.2 -9.6
2.66 9.0 0.01 | 31.9 1.5 22.9 | 0.34 | 36.5 | 36.7 -9.7
2.66 | 10.0 | 0.01 | 32.8 1.9 22.8 | 0.38 | 40.6 | 40.8 -9.9
2.66 | 11.0 | 0.01 | 33.7 2.3 22.7 | 0.41 | 446 | 449 | -10.1
2.66 | 11.9 | 0.02 | 34.4 2.7 22.4 | 0.45 | 48.5 | 48.7 | -10.2
2.66 | 129 | 0.02 | 35.0 3.1 22.0 | 0.48 | 52.6 | 52.9 | -10.1
2.66 | 14.0 | 0.03 | 35.5 35 215 | 0.50 | 56.1 | 56.5 -9.9
2.66 | 15.0 | 0.03 | 35.9 3.9 209 | 053 | 58.9 | 59.4 -9.6
2.66 | 16.0 | 0.04 | 36.3 4.2 20.2 | 055 | 61.0 | 61.6 -9.3
2.66 [ 17.1 | 0.05 | 36.6 4.6 195 | 0.56 | 64.1 [ 64.8 -9.0
2.66 | 18.1 | 0.06 | 36.9 4.9 18.8 | 0.59 [ 65.1 [ 66.0 -8.8
2.66 | 19.1 | 0.08 | 37.1 5.1 18.0 | 0.60 | 67.0 [ 68.1 -8.6
2.66 | 20.1 | 0.10 | 37.3 5.3 17.1 | 0.60 | 69.7 [ 71.1 -8.5
266 | 21.2 | 0.13 | 374 55 16.3 | 0.61 [ 705 [ 72.2 -8.3
2.66 | 222 | 0.17 | 37.6 5.7 153 | 0.63 [ 70.8 [ 73.0 -8.3
2.66 | 232 | 0.21 | 37.7 5.8 144 | 0.64 | 70.7 [ 73.3 -8.2
2.66 | 242 | 0.26 | 37.8 6.0 135 | 0.64 | 714 | 74.7 -8.1
2.66 | 25.2 | 0.33 | 37.8 6.0 12.6 | 0.65 | 70.2 [ 74.3 -8.1
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155MHz

175MHz

RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board
- AN-VHF-051-B-

Vgg Pin Pout Gp |[ID(RF)| nadd nD I.R.L.
(V) 1(@Bm)| (W) |@Bm)| (W) | dB) | (A) | (%) | (%) | (dB)
2.66 0.0 0.00 | 234 0.2 235 | 0.14 | 12.7 | 12.8 | -11.0
2.66 1.0 0.00 | 244 0.3 234 | 0.14 | 159 | 16.0 | -11.0
2.66 2.0 0.00 | 254 0.3 234 ] 0.15 | 184 | 185 | -10.9
2.66 3.0 0.00 | 26.4 0.4 234 | 0.18 | 19.8 | 19.9 | -10.8
2.66 4.0 0.00 | 274 0.5 234 ] 019 | 231 | 232 | -10.7
2.66 5.0 0.00 | 28.4 0.7 234 | 020 | 27.3 | 274 | -10.6
2.66 6.0 0.00 | 294 0.9 234 | 0.23 | 30.6 | 30.8 | -10.6
2.66 7.0 0.01 | 304 11 234 |1 025 | 348 | 349 | -10.5
2.66 8.0 0.01 | 314 14 23.3 |1 029 | 37.7 | 379 | -10.5
2.66 9.0 0.01 | 32.3 1.7 23.3 |1 031 | 429 | 431 | -10.5
2.66 | 10.0 | 0.01 [ 33.2 2.1 23.2 | 0.35 | 47.1 | 473 | -10.6
2.66 | 11.0 | 0.01 [ 34.0 25 23.0 | 0.39 | 514 | 51.7 | -10.6
2.66 | 12.0 | 0.02 | 347 3.0 228 |1 041 | 57.0 | 57.3 | -10.7
2.66 | 13.0 | 0.02 | 35.3 3.4 224 | 0.44 | 61.7 | 62.0 | -10.8
2.66 | 14.0 | 0.02 [ 35.8 3.8 219 | 046 | 65.6 | 66.0 | -11.0
2.66 | 149 | 0.03 [ 36.2 4.2 21.3 1 049 | 683 | 68.8 | -11.1
2.66 | 159 | 0.04 [ 36.6 4.5 20.6 | 050 | 72.2 | 72.8 | -11.2
2.66 | 16.9 | 0.05 [ 36.9 4.9 199 | 053 | 73.2 | 739 | -11.3
2.66 | 17.9 | 0.06 [ 37.1 5.1 19.2 | 054 | 752 | 76.1 | -11.4
2.66 | 18.9 | 0.08 [ 37.3 5.3 184 | 055 | 76.6 | 77.8 | -11.5
266 | 19.9 | 0.10 | 374 5.5 176 | 055 | 79.3 | 80.7 | -11.6
2.66 | 209 | 0.12 [ 37.6 5.7 16.7 | 0.56 | 79.5 | 81.2 | -11.6
266 | 219 | 0.15 | 37.7 5.8 158 | 058 | 79.2 | 814 | -11.7
2.66 | 22.8 | 0.19 [ 37.8 6.0 149 | 058 | 80.4 | 83.1 | -11.8
2.66 | 23.8 | 0.24 [ 37.8 6.1 140 | 059 | 79.4 | 82.7 | -11.8
2.66 | 248 | 0.30 [ 37.9 6.2 13.1 | 059 | 79.8 | 839 | -11.9
Vag Pin Pout Gp |[ID(RF)| nadd nD | LR.L.
(V) [(dBm)| (W) [(dBm)| (W) | (dB) | (A) (%) | (%) | (dB)
2.66 | -0.1 | 0.00 [ 23.0 0.2 231 | 0.14 | 115 | 116 | -11.5
2.66 0.9 0.00 | 24.0 0.3 231 | 0.14 | 145 | 145 [ -11.4
2.66 1.9 0.00 | 25.0 0.3 231 | 0.15 | 16.7 | 16.8 | -11.4
2.66 2.9 0.00 | 26.0 0.4 231 | 0.16 | 194 | 195 | -11.3
2.66 3.9 0.00 | 27.0 0.5 23.1 | 0.18 | 22.7 | 22.9 | -11.3
2.66 4.9 0.00 | 28.0 0.6 231 | 0.20 | 252 | 254 | -11.2
2.66 5.9 0.00 | 29.1 0.8 232 | 023 | 284 | 286 | -11.1
2.66 6.9 0.00 | 30.1 1.0 232 | 025 | 324 | 325 | -11.1
2.66 7.9 0.01 | 311 1.3 23.2 | 028 | 37.0 | 37.2 | -11.0
2.66 8.9 0.01 | 32.1 1.6 232 | 0.31 | 410 | 412 | -11.0
2.66 9.9 0.01 | 33.0 2.0 231 | 0.34 | 472 | 474 | -10.9
2.66 | 10.9 | 0.01 [ 33.9 25 23.0 | 0.38 | 52.2 | 525 | -10.9
266 | 119 | 0.02 | 347 2.9 22.7 | 041 | 56.6 | 56.9 | -10.9
2.66 | 12.9 | 0.02 [ 353 34 224 | 044 | 621 | 625 | -11.1
2.66 | 13.9 | 0.02 [ 35.9 3.9 22.0 | 0.46 | 66.5 | 66.9 | -11.4
2.66 | 149 | 0.03 [ 36.3 4.3 214 | 049 | 69.9 | 704 | -11.8
2.66 | 159 | 0.04 [ 36.7 4.7 20.8 | 051 | 722 | 72.8 | -12.3
2.66 | 16.8 | 0.05 [ 37.0 5.0 20.2 | 053 | 75.1 | 75.8 | -12.8
2.66 | 17.8 | 0.06 [ 37.2 5.2 194 | 054 | 77.0 | 779 | -134
2.66 | 18.7 | 0.07 | 374 5.5 186 | 0.55 | 785 | 79.6 | -14.0
2.66 | 19.7 | 0.09 [ 375 5.6 178 | 0.56 | 789 | 80.3 | -14.6
2.66 | 20.7 | 0.12 [ 37.6 5.8 17.0 | 0.56 | 80.9 | 82.5 | -15.2
266 | 21.7 | 0.15 | 37.7 5.9 16.1 | 0.58 | 80.3 | 82.3 | -15.7
2.66 | 22.6 | 0.18 [ 37.8 6.0 15.2 | 0.58 | 81.3 | 83.8 | -16.2
2.66 | 23.6 | 0.23 [ 37.9 6.1 14.2 | 059 | 80.0 | 83.1 | -16.5
266 | 246 | 0.29 [ 37.9 6.2 13.3 | 0.59 | 80.0 | 83.9 | -16.9

Application Note for Silicon RF Power Semiconductors

11/23



RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
5-3. Drain Quiescent Current vs.
OUTPUT POWER and DRAIN EFFICIENCY (Vds=12.5V)
Pin=0.2W Pin=0.2W
Ta=+25deg.C,Vds=12.5V Ta=+25deg.C,Vds=12.5V
7 | 90 |
175MHz _ 175MHz
s £
x 6 >
%J K ?/ % 80 =
a @)
= e /\\ 155MHz m 155MHz
o T} ———
5 135MHz z
] = 70 7
54 2 135MHz
£ 2
3 60
0 100 200 300 0 100 200 300
IDQ, DRAIN QUIESCENT CURRENT(mA) IDQ, DRAIN QUIESCENT CURRENT(mMA)
Ta=+25deg. C., Vds=12.5V, Pin=0.2W
135MHz| vgg | Idq Pin Pout Ildd | nD |nadd| Gain|[l.R.L.
(V) | (mA) [(dBm) (W) |(dBm) (W) | (A) | (%) | (%) | (dB) [ (dB)
2.10] 03] 23.0/ 0.2] 36.4], 4.4| 0.54| 65.01/ 62.0] 13.4] -8.8
2.15| 0.5] 23.0/ 0.2 36.5| 4.5/ 0.54| 65.7) 62.8/ 13.5| -8.8
2.21 1.3| 23.0/ 0.2| 36.6/ 4.6] 0.55( 66.6 63.7| 13.7| -8.8
225 2.2] 23.0/ 0.2 36.8) 4.7| 0.56| 67.4] 64.5| 13.7| -8.9
230 3.7] 23.0/ 0.2 36.9, 4.9| 0.57| 68.01 65.2] 13.8] -8.9
2.36| 6.9] 23.0/ 0.2 37.0, 5.0/ 0.58| 68.8/ 66.0/ 14.0] -8.9
2.40( 11.3] 23.0/ 0.2 37.1f 5.1 0.59| 69.5| 66.8] 14.1] -8.9
245 17.8] 23.0/ 0.2 37.2| 5.2 0.60| 70.1) 67.4| 14.2| -8.9
251 31.1] 23.0/ 0.2 37.3] 5.4| 0.61| 71.0) 68.3] 14.3] -9.0
255 44 7] 23.0f 0.2 37.4, 5.5| 0.62| 71.6| 69.0] 14.4] -9.0
2.60| 62.4] 23.0/ 0.2 37.5| 5.6/ 0.62| 72.2] 69.6] 14.5] -9.0
2.66| 94.1] 23.0/ 0.2 37.6/ 5.8/ 0.63] 72.9] 70.3| 14.6] -9.0
2.70{123.5] 23.0f 0.2 37.7| 5.9 0.64| 73.3] 70.8] 14.7] -9.0
2.75(158.0| 23.0f 0.2 37.8)/ 6.0 0.65| 73.9] 71.4| 14.8] -9.1
2.811210.4 ] 23.0f 0.2 37.9| 6.1| 0.66| 74.3] 71.9] 14.9| -9.1
2.85(254.3 ] 23.0/ 0.2 37.9| 6.2 0.66| 74.6| 72.2| 14.9] -9.1
2.90{301.3| 23.0/ 0.2| 38.0f 6.3| 0.67| 74.9] 72.5| 15.0f -9.1
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155MHz

175MHz

RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board
- AN-VHF-051-B-

Vgg | Idg Pin Pout ldd [ nD |nadd| Gain|Il.R.L.
(V) | (mA) [(dBm) (W) |dBm) (W) | (A) [ (%) | (%) [ (dB)] (dB)
210 o0.2| 23.0] 0.2] 37.1] 5.1] 0.52] 77.6] 74.6] 14.1] -10.2
215 0.5 23.0f 0.2] 37.1] 5.2| 0.53]| 78.1] 75.1] 14.1] -10.2
221 1.3 23.0] 0.2] 37.2] 5.3] 0.54] 78.6] 75.6] 14.2] -10.2
225 2.2 23.0] 0.2] 37.3] 5.3] 0.54] 78.9[ 76.0[ 14.3] -10.2
230 3.6[ 23.0] 0.2] 37.3] 5.4] 0.55] 79.3] 76.4| 14.3] -10.2
2.36] 6.8 23.0] 0.2] 37.4] 5.5| 0.55] 79.9[ 77.0[ 14.4] -10.2
2401 11.1| 23.0] 0.2] 37.5/ 5.6/ 0.56] 80.2[ 77.4| 14.5[-10.2
245 17.6| 23.0/ 0.2] 37.5| 5.7] 0.56| 80.7| 77.8] 14.5] -10.2
2.51| 30.8( 23.0] 0.2] 37.6/ 5.7| 0.57| 81.0[ 78.2[ 14.6] -10.2
255 441 23.0] 0.2] 37.6/ 5.8 0.57| 81.3[ 78.6] 14.7[ -10.2
2.60[ 61.7| 23.0] 0.2] 37.7] 5.9| 0.58] 81.6[ 78.8] 14.7[ -10.2
2.66] 93.2( 23.0] 0.2] 37.7] 5.9| 0.58] 81.9 79.1] 14.7{ -10.3
2.70[122.4 | 23.0] 0.2] 37.8/ 6.0] 0.58] 82.3] 79.5] 14.8] -10.3
2.75/156.7 [ 23.0| 0.2] 37.8/ 6.1 0.59] 82.5[ 79.8| 14.8] -10.3
2.81/209.3 [ 23.0] 0.2] 37.9] 6.1] 0.59] 82.8[ 80.1] 14.9] -10.3
2.85[252.9 [ 23.0] 0.2] 37.9] 6.2 0.60] 82.9[ 80.2[ 14.9] -10.3
2.90[{300.0 [ 23.0] 0.2] 38.0/ 6.2 0.60] 83.2[ 80.5| 14.9] -10.3
Vgg | Idq Pin Pout ldd [ nD |nadd| Gain|Il.R.L.
(V) [ (mA) [(dBm) (W) jdBm) (W) | (A) [ (%) | (%) [ (dB)] (dB)
210 o0.2| 23.0] 0.2] 37.4] 5.4] 0.54] 80.2| 77.2] 14.3] -9.7
2.15 0.4| 23.0f 0.2| 37.4| 5.5| 0.55| 80.4| 77.5| 14.4] -9.8
221 1.1 23.0] 0.2] 37.5/ 5.6/ 0.55] 80.7[ 77.8] 14.4] -9.8
225 21| 23.0] 0.2] 37.5/ 5.6/ 0.55] 81.0[ 78.1] 14.5] -9.8
230 3.5( 23.0] 0.2] 37.5/ 5.7| 0.56] 81.2[ 78.4] 14.5] -9.8
2.36] 6.9 23.0] 0.2] 37.6/] 5.7] 0.56] 815 78.7| 14.6] -9.8
2401 11.1| 23.0] 0.2] 37.6/ 5.8/ 0.56] 81.6] 78.8] 14.6] -9.8
245 17.6 [ 23.0] 0.2] 37.7] 5.8 0.57| 81.9[ 79.1] 14.6] -9.8
2.51| 30.8( 23.0] 0.2] 37.7] 5.9| 0.57| 82.1 79.3] 14.7| -9.8
255 441 23.0] 0.2] 37.7] 5.9| 0.57| 82.3] 79.5] 14.7| -9.9
2.60[ 61.9( 23.0] 0.2] 37.7] 5.9| 0.58] 82.3] 79.5] 14.7| -9.9
2.66] 93.6[ 23.0] 0.2] 37.8/ 6.0/ 0.58] 82.6[ 79.8] 14.8] -9.9
2.70[122.7 | 23.0] 0.2] 37.8/ 6.0] 0.58] 82.6[ 79.9] 14.8] -9.9
2.75[157.1 | 23.0] 0.2] 37.8/ 6.1 0.59] 82.7[ 79.9] 14.8] -9.9
2.81/209.5[ 23.0] 0.2] 37.9] 6.1 0.59] 82.9[ 80.1] 14.8] -9.9
2.85/253.3 [ 23.0] 0.2] 37.9] 6.1 0.59] 83.0[ 80.2] 14.8] -10.0
2.90[300.5 [ 23.0] 0.2] 37.9] 6.2] 0.59] 83.1| 80.4| 14.9] -10.0
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board
- AN-VHF-051-B-

5-4. DC Power Supply vs.

OUTPUT POWER and DRAIN EFFICIENCY (Idg=0.1A)

Pin=0.2W
Ta=+25deg.C, Vgg fixed at Idq=0.1A Vds=12.5V
8
S
56
= /
g A
Ea V.
) 74
= 155MHz | 1A 4
S || 135MHz z
o) P A
5 LA
32 = 175MHz
o >
=
=1
0
4 5 6 7 8 9 10 11 12 13
VDD, SUPPLY VOLTAGE(V)

Pin=0.2W
Ta=+25deg.C, Vgg fixed at Idq=0.1A Vds=12.5V
90 .
155MHz
/
. ] /
S ] ]
R ™~ —
5 ~
5 80 -
O || 175MHz <
L N
b /
z 135MHz
pr \
o 70
o
a
[y
60
4 5 6 7 8 9 10 11 12 13
VDD, SUPPLY VOLTAGE(V)

DRAIN CURRENT  (Idg=0.1A)

Pin=0.2W
Ta=+25deg.C, Vgg fixed at Idg=0.1A Vds=12.5V
0.8
< 155MHz ——
E 0.6 Z//7‘
& 135MH A
o z 45///
3 04 /
* —
z 7
=
>
a
5 d
S 0.2 >
175MHz
. ||
4 5 6 7 8 9 10 11 12 13
VDD, SUPPLY VOLTAGE(V)
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135MHz

155MHz

RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
Ta=+25deg. C., 1dg=0.1A
Vgg | vdd | Idq Pin Pout Idd | nD |nadd| Gain]I.R.L.
M1 W) I (mA)[(dBm) (W) |(dBm) (W) [ (A) | (%) | (%) [(dB)] (dB)
2.67| 4.0]0.08] 23.0/ 0.2 28.3] 0.7 0.20[ 83.7[ 59.1] 5.3] -8.8
2.67| 4.5]0.08] 23.0/ 0.2] 29.3] 0.9] 0.23| 835 64.0] 6.3] -8.8
2.67| 5.0 0.08] 23.0/ 0.2 30.3] 1.1| 0.26| 83.2| 67.6] 7.3] -8.8
2.67| 55|0.08] 23.0/ 0.2] 31.1| 13| 0.28] 82.6| 69.7[ 8.1] -8.8
2.67| 6.0 0.08] 23.0/ 0.2|] 31.8/ 15| 0.31| 82.2 715 8.8] -8.9
2.67| 6.5]0.08] 23.0/ 0.2 325/ 1.8/ 0.34] 819 72.8] 9.5] -8.9
2.67| 7.0|0.08] 23.0/ 0.2 33.1| 21| 0.36| 81.3| 73.4| 10.1] -8.9
2.67| 7.5]0.09] 23.0/ 0.2 33.7| 23| 0.39] 80.6| 73.8] 10.7] -8.9
2.67| 8.0 0.09] 23.0/ 0.2| 34.2| 26| 0.41| 80.0f 74.0] 11.2] -8.9
2.67| 85| 0.09] 23.0/ 0.2| 34.7| 3.0 0.44| 79.4 74.0] 11.7] -8.9
2.67| 9.0/ 0.09] 23.0/ 0.2| 35.2| 3.3] 0.47| 78.7 74.0] 12.2] -9.0
2.67| 9.5]0.09] 23.0/ 0.2| 35.6/ 3.6/ 0.49| 78.0] 73.6] 12.6] -9.0
2.67| 10.0| 0.09] 23.0/ 0.2| 36.0/ 4.0 0.52| 77.4| 73.5] 13.0] -9.0
2.67| 10.5| 0.10] 23.0/ 0.2| 36.4| 4.3 0.54| 76.5| 73.0] 13.4] -9.0
2.67| 11.0| 0.10] 23.0/ 0.2| 36.7| 4.7 0.56| 75.9| 72.6] 13.7] -9.0
2.67]1 1151 0.10| 23.0f 0.2 37.1| 5.1] 0.59| 75.1| 72.1] 14.1] -9.0
2.67]1 12.0]1 0.10| 23.0f 0.2] 37.4| 5.4] 0.61| 74.4] 71.7| 14.4] -9.0
2.67| 12.5] 0.10] 23.0/ 0.2| 37.6/ 5.8/ 0.63| 73.5| 70.9] 14.6] -9.0
2.67| 13.0| 0.11] 23.0/ 0.2| 37.8/ 6.0 0.66| 70.8| 68.4] 14.8] -9.0
Vgg | vdd | Idq Pin Pout Idd | nD |nadd|Gain|l.R.L.
M [ (V) [(mA)|dBm) (W) J(dBm) (W) | (A) [ (%) | (%) | (dB)] (dB)
2.67 4.0]0.08| 23.0/ 0.2 27.7| 0.6/ 0.17| 85.0[ 55.8] 4.6]-11.2
2.67| 45]0.08| 23.0/ 0.2| 28.7| 0.7] 0.19] 84.9[ 62.0] 5.7]-11.1
2.67| 5.0|0.08| 23.0/ 0.2| 29.7| 0.9| 0.22| 85.1| 66.6] 6.6]-11.1
2.67| 55| 0.08| 23.0/ 0.2| 30.5/ 1.1] 0.24] 85.2[ 69.9] 7.5|-11.1
2.67| 6.0 0.08| 23.0/ 0.2| 31.3] 1.3| 0.26| 84.9| 72.2| 8.3]-11.0
2.67| 6.5|0.08| 23.0/ 0.2| 32.0/ 1.6/ 0.29| 84.9| 74.1] 9.0]-11.0
2.67| 7.0|0.08| 23.0/ 0.2| 32.7| 1.8| 0.31| 84.9[ 75.7| 9.7]-10.9
267 75]0.09| 23.0/ 0.2|] 33.3] 21| 0.34] 84.9[ 76.9] 10.2| -10.9
2.67| 8.0 0.09| 23.0/ 0.2| 339/ 24| 0.36] 84.6| 77.6] 10.8] -10.9
2.67| 85| 0.09| 23.0/ 0.2| 34.4) 27| 0.38| 84.4| 78.2|] 11.4|-10.8
2.67| 9.0 0.09| 23.0/ 0.2| 349 3.1| 0.41| 84.3| 78.9] 11.9]-10.8
267 9.5|0.09| 23.0/ 0.2| 354 3.4| 0.43| 83.8[ 79.0|] 12.4| -10.7
2.67| 10.0| 0.09 | 23.0/ 0.2| 35.8/ 3.8 0.46| 84.0[ 79.6|] 12.9] -10.7
2.67| 10.5| 0.10 | 23.0/ 0.2| 36.3| 4.2| 0.48| 83.6[ 79.7| 13.3]| -10.6
2.67| 11.0| 0.10| 23.0/ 0.2| 36.7| 4.6/ 0.51| 83.4 79.8| 13.7| -10.6
2.67| 11.5| 0.10| 23.0/ 0.2| 37.0/ 5.1 0.53| 82.9[ 79.6| 14.0| -10.5
2.67| 12.0| 0.10 | 23.0/ 0.2| 37.4| 55| 0.56| 82.6| 79.6| 14.4]| -10.4
2.67| 12.5| 0.10| 23.0/ 0.2| 37.8/ 6.0 0.58| 82.3| 79.6| 14.7| -10.4
2.67| 13.0| 0.11| 23.0/ 0.2| 38.1| 6.4 0.60[ 82.0f 79.4| 15.1] -10.4
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175MHz

RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
Vgg | vdd | Idqg Pin Pout Idd | nD |nadd| Gain [I.R.L.
M | V) [(mA)[(dBm) (W) [(dBm) (W) | (A) | (%) | (%) | (dB) | (dB)
2.67| 4.0[0.08] 23.0/ 0.2 275 0.6] 0.17] 83.7] 53.7[ 4.4[-11.2
2.67| 45([0.08] 23.00 0.2 28.5 0.7 0.19] 84.0] 60.3[ 5.5[-11.1
2.67| 5.0[0.08] 23.0/ 0.2 29.5] 0.9] 0.21] 84.1] 65.2[ 6.5[-11.1
2.67| 55[0.08] 23.00 0.2 30.4| 1.1] 0.23] 84.3] 68.7[ 7.3]-11.1
2.67| 6.0[0.08] 23.00 0.2 31.1] 1.3] 0.26] 84.0] 71.0[ 8.1 -11.0
2.67| 6.5[0.08] 23.00 0.2 31.9] 1.5] 0.28] 84.2] 73.1f 8.8[-11.0
2.67| 7.0[0.08] 23.0/ 0.2 32.5| 1.8] 0.30] 84.1] 74.7[ 9.5[-10.9
2.67| 7.5[0.09] 23.00 0.2 33.2| 21| 0.33] 84.0] 75.8[ 10.1] -10.9
2.67| 8.0[0.09] 23.00 0.2 33.7 24| 0.35] 84.1] 77.0[ 10.7] -10.9
2.67| 85[0.09] 23.00 0.2 34.3] 2.7| 0.38] 84.0] 77.7[ 11.3] -10.8
2.67| 9.0[0.09] 23.0/ 0.2 34.8/ 3.0 0.40] 84.1] 78.5[ 11.8] -10.8
2.67| 9.5[0.09] 23.00 0.2 353| 3.4] 0.43] 83.8] 78.8[ 12.3] -10.7
2.67] 10.0 [ 0.09 | 23.0/ 0.2 35.8| 3.8] 0.45] 83.7] 79.3[ 12.7| -10.7
2.67] 10.5[ 0.10| 23.0/ 0.2 36.2| 4.2| 0.48] 83.6] 79.6[ 13.2] -10.6
2.67| 11.0 [ 0.10| 23.0/ 0.2 36.6] 4.6] 0.50] 83.5] 79.9 13.6] -10.6
2.67| 11.5[ 0.10| 23.0/ 0.2 37.0| 5.1] 0.53] 83.2] 79.9[ 14.0] -10.5
2.67| 12.0[ 0.10| 23.0/ 0.2 37.4| 5.5] 0.56] 83.1] 80.1 14.4] -10.4
2.67| 125[ 0.10| 23.0/ 0.2 37.8| 6.0] 0.58] 82.8] 80.1 14.8] -10.4
2.67 13.0{ 0.11] 23.0/ 0.2 38.1] 6.5 0.61] 82.6] 80.1 15.1] -10.4
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board
- AN-VHF-051-B-

5-5.  Frequency vs.
OUTPUT POWER, POWER GAIN, DRAIN EFFICIENCY, DRAIN CURRENT and INPUT RETURN LOSS

(Vds=9.1V)
Ta=+25deg.C Ta=+25deg.C
Vds=9.1V, Idg=0.1A, Pin=0.2W Vds=9.1V, Idq=0.1A, Pin=0.2W
90 40 10
16 " — 80 Pout
L ' 5
14 70 _
Gp 30 0
m 12 60 Idd S
o < — 5 =
E 10 50 S 5 ™~ o
= o T 20 10 2
N 40 § 3 N T o
3 a o IRIL. 15 X
o 6 30 5
g
4 Pout 20 10 20 £
2 10 -25
0 0 0 -30
130 135 140 145 150 155 160 165 170 175 180 130 135 140 145 150 155 160 165 170 175 180
f (MHz) f (MHz)

Ta=+25deg. C., Vds=9.1V, 1dq=0.1A, Pin=0.2W
Freqg. | Vgg Pin Pout Gp |ID(RF)| nadd nD I.R.L.
(MHZ)| (V) [(dBm)| (W) |(dBm)| (W) | (dB) | (A) (%) (%) | (dB)
130 | 2.68 | 23.0 0.2 35.2 3.3 121 | 0.48 | 71.3 | 76.0 | -6.7
135 | 2.68 | 23.0 0.2 35.3 3.4 123 | 0.48 | 735 | 78.1 | -8.2
140 | 2.68 | 23.0 0.2 35.3 3.4 123 | 0.46 | 75.8 | 80.5 | -9.7
145 | 268 | 23.1 0.2 35.3 3.3 122 | 0.44 | 79.0 | 84.1 | -10.9
150 | 2.68 | 23.1 0.2 35.1 3.3 120 | 0.43 | 79.2 | 84,5 | -11.7
155 | 2.68 | 23.1 0.2 35.0 3.2 120 | 0.41 | 79.6 | 85.0 | -12.0
160 | 2.68 | 23.1 0.2 35.0 3.1 119 | 0.40 | 80.5 | 86.1 | -12.3
165 | 2.68 | 23.0 0.2 34.9 3.1 119 | 0.40 | 80.2 | 85.7 | -12.9
170 | 2.68 | 23.0 0.2 34.9 3.1 119 | 0.40 | 80.1 | 85.5 | -14.3
175 | 2.68 | 23.0 0.2 35.0 3.1 120 | 0.41 | 783 | 83.6 | -17.3
180 | 2.68 | 23.1 0.2 35.0 3.1 11.8 | 0.41 | 77.8 | 83.2 | -19.9
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
5-6. RF Power vs.
INPUT POWER (Vds=9.1V)
Ta=+25deq.C,Vds=9.1V, Idg=0.1A Ta=+25deq.C,Vds=9.1V, Idg=0.1A
4 TTT] 40 [TIT11
) M~ —
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x 3 =~ 7 S 35 —
w o =
2 / ¢ - |
g /| / o p 155MHz 1|
=, 175MHz S 0 /
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~ o
D / 15
o / o
51 — 25
@] >
o 4// 8
—"ﬁ/
0 20
0 5 10 15 20 25 0 5 10 15 20 25
Pin, INPUT POWER(dBm) Pin, INPUT POWER(dBm)
POWER GAIN (Vds=9.1V)
Ta=+25deg.C,Vds=9.1V, Idg=0.1A Ta=+25deg.C,Vds=9.1V, ldg=0.1A
25 25 155MHz
24 24
23 23 —
2 — — 2
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Pout, OUTPUT POWER(W) Pout, OUTPUT POWER(dBm)
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
DRAIN EFFICIENCY (Vds=9.1V)
Ta=+25deq.C,Vds=9.1V, Idg=0.1A Ta=+25deg.C,Vds=9.1V, ldq=0.1A
90 I 90
AL
175MHz a4
80 P / 80 /
g ’ 9 &4
= 70 2 < 2 /)
LZ) y LZJ A/
W 60 // , w 60 I//
Q - 155MHz 9) /
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a a p/
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20 20 —
I / 175MHz
10 10 L
0 1 2 3 4 22 24 26 28 30 32 34 36 38
Pout, OUTPUT POWER(W) Pout, OUTPUT POWER(dBm)
DRAIN CURRENT (Vds=9.1V)
Ta=+25deq.C,Vds=9.1V, Idg=0.1A Ta=+25deg.C,vVds=9.1V, Idg=0.1A
0.5 0.5
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Pout, OUTPUT POWER(W) Pout, OUTPUT POWER(dBm)
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
INPUT RETURN LOSS (Vds=9.1V)
Ta=+25deg.C,Vds=9.1V, ldg=0.1A Ta=+25deg.C,Vds=9.1V, Idg=0.1A
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Ta=+25deg. C., Vds=9.1V, Idgq=0.1A

135MHz[ Vgg Pin Pout Gp |ID(RF)| nadd nD | LLR.L.
(V) [(dBm)| (W) |(@Bm)| (W) [ (@B) | (A) | (%) | (%) [ (dB)
2.68 | -0.1 | 0.00 [ 23.0 | 0.2 231 | 014 [ 115 | 115 | -11.0
268 | 09 | 000 [ 239 | 0.2 23.0 | 0.14 [ 143 | 143 | -10.9
2.68 19 | 000 [ 249 | 03 229 | 0.15 [ 16.2 | 16.3 | -10.7
268 | 29 | 000 [ 258 | 04 | 228 | 0.18 [ 17.3 | 17.3 | -10.6
268 | 39 | 000 [ 26.7 | 05 228 | 0.19 [ 19.8 | 19.9 | -105
268 | 49 | 000 [ 27.7 | 0.6 22.7 | 0.20 [ 232 | 23.3 | -105
268 | 59 | 000 [ 28,6 | 0.7 22.7 | 023 [ 25.7 | 259 | -105
268 | 69 | 000 [ 295 | 0.9 226 | 0.25 [ 28.6 | 28.7 | -10.6
268 | 79 | 0.01 [ 304 1.1 225 |1 028 [ 31.7 | 319 | -10.8
268 | 89 | 0.01 [ 312 1.3 22.3 1 030 [ 35.0 | 352 | -11.0
268 | 99 | 0.01 [ 319 1.6 220 | 033 [ 381 | 384 | -111
2.68 | 109 | 0.01 [ 325 1.8 216 | 0.35 [ 40.6 | 409 | -11.0
2.68 | 119 | 0.02 [ 33.0 2.0 21.1 | 0.38 [ 425 | 429 | -10.7
2.68 | 129 | 0.02 | 334 | 22 205 | 0.39 [ 451 | 455 | -104
2.68 | 14.0 | 0.03 | 33.8 24 19.8 | 0.40 | 475 | 48.0 | -10.0
2.68 | 15.0 | 0.03 | 341 2.6 19.1 [ 041 | 49.2 | 498 | -9.6
2.68 | 16.0 | 0.04 | 344 | 27 183 [ 043 | 505 | 51.3 | -9.3
2.68 | 17.1 | 0.05 | 34.6 2.9 175 [ 044 | 515 | 524 | 9.0
2.68 | 18.1 | 0.06 | 34.8 3.0 166 | 044 | 535 | 54.7 | -8.8
2.68 | 19.1 | 0.08 | 34.9 3.1 158 [ 045 | 53.6 | 55.1 | -8.6
2.68 | 20.2 | 0.10 [ 35.0 3.2 149 [ 045 | 549 | 56.7 | -84
2.68 | 21.2 | 013 [ 351 3.3 140 | 046 | 542 | 56.4 | -8.3
2.68 | 22.2 | 0.17 | 35.2 3.3 13.0 [ 0.46 | 549 | 57.7 | -83
2.68 | 23.2 | 0.21 [ 353 34 12.1 [ 048 | 53.6 | 57.2 | -8.2
2.68 | 242 | 0.27 [ 354 | 35 11.1 [ 048 | 53.7 | 58.1 | -8.1
268 | 253 | 034 [ 354 | 35 10.2 | 048 | 53.3 | 589 | -8.1
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155MHz

175MHz

RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
Vag Pin Pout Gp |ID(RF)| nadd nD I.R.L.
(V) [ (dBm)| (W) |(dBm)| (W) | (dB) | (A) (%) | (%) | (dB)
268 | -0.1 | 0.00 | 23.0 0.2 23.1 | 0.13 | 128 | 12.8 | -11.2
2.68 0.9 0.00 | 24.0 0.3 23.0 | 014 | 144 | 145 | -11.1
2.68 2.0 0.00 | 25.0 0.3 23.0 | 0.15 | 16.6 | 16.7 | -11.1
2.68 3.0 0.00 | 25.9 0.4 23.0 | 0.16 | 19.1 | 19.2 | -11.0
2.68 4.0 0.00 | 26.9 0.5 229 | 0.18 | 223 | 22.4 | -10.9
2.68 5.0 0.00 | 27.9 0.6 229 | 0.19 | 259 | 26.1 | -10.8
2.68 6.0 0.00 | 28.8 0.8 228 | 0.21 | 28,5 [ 28.7 | -10.8
2.68 7.0 0.01 | 29.7 0.9 227 | 0.24 | 315 | 31.7 | -10.8
2.68 8.0 0.01 | 30.6 1.1 226 | 0.25 | 36.4 [ 36.6 | -10.8
2.68 8.9 0.01 | 31.3 1.4 224 | 0.28 | 39.2 | 39.4 | -10.9
2.68 9.9 0.01 | 32.0 1.6 221 | 0.30 | 42.2 | 42,5 | -11.0
268 | 10.9 | 0.01 | 32.6 1.8 21.7 | 0.31 | 46.3 | 46.6 | -11.1
268 | 11.9 | 0.02 | 33.1 2.0 21.2 | 0.34 | 48.0 | 48.3 | -11.3
268 | 129 | 0.02 | 335 2.2 206 | 0.35 | 50.7 [ 51.2 | -11.5
268 | 13.9 | 0.02 | 33.8 2.4 19.9 | 0.36 | 52.6 | 53.1 | -11.7
268 | 149 | 0.03 | 34.1 2.6 19.2 | 0.36 | b5.7 | 56.4 | -11.8
268 | 15,9 | 0.04 | 34.3 2.7 18.4 | 0.38 | 56,5 | 57.3 | -11.9
268 | 16.9 | 0.05 | 34.5 2.8 17.6 | 0.39 | 56.6 | 57.6 | -12.0
268 | 17.9 | 0.06 | 34.6 2.9 16.7 | 0.39 | 58.3 | 59.6 | -12.0
2.68 | 18.9 | 0.08 | 34.7 3.0 15.9 | 0.40 | 57.8 | 59.3 | -12.1
268 | 19.8 | 0.10 | 34.8 3.0 15.0 | 0.40 | 58.7 | 60.7 | -12.1
268 | 20.8 | 0.12 | 34.9 3.1 14.1 | 0.40 | 59.4 | 61.8 | -12.0
268 | 21.8 | 0.15 | 35.0 3.1 13.1 ) 041 | 579 | 60.8 | -12.1
268 | 22.8 | 0.19 | 35.0 3.2 12.2 | 041 | 57.8 | 61.5 | -12.0
268 | 23.8 | 0.24 | 35.1 3.2 11.3 | 0.41 | 576 | 62.3 | -12.0
268 | 24.8 | 0.30 | 35.1 3.2 10.3 | 041 | 57.0 | 62.8 | -12.0
Vgg Pin Pout Gp |ID(RF)| nadd nD | LR.L.
(M | (dBm)| (W) |(dBm)| (W) | (dB) | (A) (%) (%) [ (dB)
268 | -0.1 | 0.00 | 224 0.2 224 | 0.13 | 109 | 11.0 | -8.3
2.68 0.9 0.00 | 23.3 0.2 224 | 0.13 | 136 | 13.7 | -8.2
2.68 1.9 0.00 | 24.3 0.3 224 | 0.14 | 155 | 156 | -8.2
2.68 2.9 0.00 | 25.3 0.3 223 | 0.15 | 178 | 179 | -8.1
2.68 3.9 0.00 | 26.3 0.4 223 | 0.16 | 20.7 | 208 | -8.1
2.68 4.9 0.00 | 27.2 0.5 223 | 0.18 | 240 | 24.2 | -8.0
2.68 5.9 0.00 | 28.2 0.7 223 | 0.20 | 265 | 26.6 | -8.0
2.68 6.9 0.00 | 29.2 0.8 223 | 0.23 | 29.4 | 29.6 | -8.0
2.68 7.9 0.01 | 30.1 1.0 222 | 0.24 | 343 | 346 | -8.0
2.68 8.9 0.01 | 31.0 1.2 220 | 0.26 | 37.7 | 379 | -8.0
2.68 | 10.0 | 0.01 | 31.8 1.5 21.8 | 0.29 | 41.3 | 416 | -8.0
268 | 11.0 | 0.01 | 324 1.7 214 | 0.31 | 443 | 446 | -81
268 | 12.0 | 0.02 | 33.0 2.0 21.0 | 0.33 | 484 | 48.8 | -8.3
268 | 129 | 0.02 | 334 2.2 205 [ 0.34 | 51.3 | 51.8 | -8.6
268 | 13.9 | 0.02 | 33.8 2.4 19.8 | 0.35 | 53.6 | 54.2 | -8.8
268 | 149 | 0.03 | 34.0 2.5 19.1 | 0.36 | 549 | 55.6 | -9.1
268 | 15.8 | 0.04 | 34.3 2.7 18.4 | 0.38 | 559 | 56.8 | -94
268 | 16.8 | 0.05 | 34.4 2.8 17.6 | 0.38 | 58.0 | 59.0 | -9.6
268 | 17.8 | 0.06 | 34.6 2.9 16.8 | 0.39 | 575 | 58.8 | -9.9
2.68 | 18.7 | 0.07 | 34.7 2.9 15.9 | 0.39 | 58.7 | 60.3 | -10.1
268 | 19.7 | 0.09 | 34.8 3.0 15.0 | 0.40 | 57.8 | 59.7 | -10.3
2.68 | 20.7 | 0.12 | 34.8 3.0 14.1 | 0.40 | 58.3 | 60.7 | -10.5
268 | 21.7 | 0.15 | 34.9 3.1 13.2 | 0.40 | 58,5 | 61.5 | -10.7
268 | 22.7 | 0.19 | 34.9 3.1 12.2 | 040 | 58.4 | 62.1 | -10.8
268 | 23.7 | 0.23 | 35.0 3.1 11.3 | 0.41 | 56.2 | 60.7 | -10.9
268 | 24.6 | 0.29 | 35.0 3.2 10.4 | 041 | 55.6 | 61.3 | -11.0
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RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
5-7. Drain Quiescent Current vs.
OUTPUT POWER and DRAIN EFFICIENCY  (Vds=9.1V)
Pin=0.2W Pin=0.2W
Ta=+25deg.C,Vds=9.1V Ta=+25deg.C,Vds=9.1V
4.0 90 I
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IDQ, DRAIN QUIESCENT CURRENT(mA) IDQ, DRAIN QUIESCENT CURRENT(mA)

135MHz

Ta=+25deg. C., Vds=9.1V, Pin=0.2W

Vgg | Idq Pin Pout ldd | nD [nadd| Gain [l.R.L.
(V) | (mA) [(dBm) (W) [(dBm) (W) | (A) [ (%) | (%) | (dB) | (dB)
210 0.4] 23.0/ 0.2] 34.2] 2.6[ 0.41] 70.9] 655 11.2| -8.7
2.15| 0.7 23.00 0.2 343 2.7 0.42 71.4( 66.1] 11.3| -8.8
221 1.3] 23.0/ 0.2 34.4] 2.8 0.42] 72.3] 67.2] 11.5| -8.8
2.25| 22| 23.0 0.2 345 2.8 043 72.9( 67.8] 11.6] -8.8
2.30[ 3.4) 23.0/ 0.2] 346/ 2.9 0.43] 73.4] 68.4] 11.6] -8.8
2.36| 6.6 23.00 0.2| 347/ 3.0f 0.44 74.2[ 69.2[ 11.7 -8.8
2.40[ 10.6| 23.0/ 0.2| 34.8/ 3.0[ 0.44] 74.9] 70.0] 11.8] -8.9
2.45| 16.7| 23.00 0.2| 349 3.1 0.45 75.4 70.5[ 11.9] -8.9
2,51 29.0) 23.0/ 0.2] 35.0/ 3.2[ 0.46] 76.1] 71.3] 12.0] -8.9
2.55| 41.2| 23.0 0.2] 35.1] 3.2 0.46( 76.6( 71.9( 12.1] -8.9
2.60[ 57.5] 23.0 0.2] 35.1] 3.3[ 0.47] 76.9| 72.2] 12.1] -8.9
2.66| 85.1| 23.00 0.2| 35.2| 3.3[ 0.47 77.8[ 73.1f 12.2[ -9.0
2.70{111.4| 23.0 0.2 35.3] 3.4 0.48] 78.3] 73.6] 12.3] -9.0
2.75|141.7| 23.0, 0.2 35.4| 3.4 0.48( 78.6( 74.1] 12.4] -9.0
2.81{188.6 | 23.0| 0.2 35.4] 3.5 0.49] 79.2[ 74.6] 12.4] -9.0
2.85|228.0| 23.00 0.2| 35,5 3.5[ 0.49( 79.4( 75.0[ 12.5] -9.0
2.90{271.5| 23.0| 0.2] 35.6/ 3.6[ 0.49] 79.8] 75.4] 12.6] -9.1
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155MHz

175MHz

RD04HMS?2 single-stage amplifier with f=135-175MHz evaluation board

- AN-VHF-051-B-
Vgg | Idq Pin Pout Idd [ nD |nadd| Gain|I.R.L.
(V) [ (mA) [(dBm) (W) jdBm) (W) [ (A) | (%) | (%) [ (dB)] (dB)
2.10] 0.3] 23.0/ 0.2] 345 2.8| 0.38] 80.6] 74.8] 11.5] -10.4
2151 0.6] 23.00 0.2 345/ 2.8| 0.39] 80.8] 75.1| 11.5|-10.4
221 1.2] 23.00 0.2] 346/ 2.9| 0.39] 81.4] 75.8 11.6| -10.4
225 2.1] 23.00 02| 34.7f 29| 0.39]| 81.7] 76.1| 11.6| -10.5
2.30] 3.5] 23.00 0.2) 347 29| 0.39] 81.9] 76.3] 11.7] -10.5
236 6.6| 23.00 0.2 34.7| 3.0] 0.40] 82.1] 76.6f 11.7| -10.5
2.40] 10.5] 23.0/ 0.2] 34.8/ 3.0| 0.40] 82.4] 76.9] 11.7] -10.5
2.45| 16.6| 23.0, 0.2 34.8/ 3.0] 0.40] 82.8] 77.4| 11.8| -10.5
251 28.9] 23.00 0.2] 349/ 3.1] 0.41] 82.9] 77.5/ 11.8| -10.5
2.55] 40.8| 23.0/ 0.2 34.9/ 3.1] 0.41] 83.2) 77.8] 11.9] -10.5
2.60] 57.2| 23.00 0.2] 34.9| 3.1] 0.41] 83.3] 77.9] 11.9| -10.5
2.66] 84.7| 23.0/ 0.2) 35.0/ 3.1] 0.41] 83.5] 78.2| 12.0] -10.6
2.701111.0] 23.0/ 0.2] 35.0/ 3.2] 0.42] 83.6| 78.4 12.0| -10.6
2.75|141.2 | 23.0/ 0.2] 35.0/ 3.2 0.42] 83.8] 78.5| 12.0] -10.6
2.811187.9| 23.00 0.2 35.1f 3.2] 0.42] 83.8| 78.6/ 12.0| -10.6
2.85|227.6| 23.0/ 0.2) 351 3.2 0.42] 84.1] 78.9] 12.1] -10.6
2.901270.8| 23.00 0.2 35.1f 3.3] 0.42] 84.1] 78.9| 12.1| -10.6
Vgg | Idq Pin Pout Idd [ nD |nadd| Gain|I.R.L.
(V) [ (mA) [(dBm) (W) JdBm) (W) [ (A) | (%) | (%) [ (dB)] (dB)
2.10f 03] 23.00 0.2 34.6] 2.9 0.39| 81.7] 76.0 11.6] -10.1
2.15] 0.5] 23.0/ 0.2 34.6/ 2.9| 0.39] 82.0] 76.4| 11.6| -10.1
221 13| 23.00 0.2 347 29| 0.39| 82.2| 76.6| 11.6| -10.2
2.25| 2.2] 23.0/ 0.2) 347/ 2.9 0.39] 82.3] 76.7| 11.7| -10.2
230 34| 23.00 0.2 34.7f 3.0] 0.39] 82.5| 76.9| 11.7| -10.2
2.36] 6.5] 23.00 0.2) 34.8/ 3.0] 0.40| 82.8) 77.2| 11.7| -10.2
2.40( 10.6| 23.00 0.2 34.8| 3.0] 0.40| 82.6] 77.2| 11.8] -10.2
2.45| 16.6| 23.0/, 0.2 34.8/ 3.0| 0.40| 82.7) 77.2| 11.8]| -10.2
2.51] 28.9] 23.0/ 0.2] 34.8/ 3.0/ 0.40] 83.0) 77.6/ 11.8| -10.3
2.55( 40.7] 23.0/ 0.2 34.9| 3.1] 0.40] 83.1) 77.7{ 11.9(-10.3
2.60] 57.2| 23.0/ 0.2] 349/ 3.1 0.41] 83.1) 77.7| 11.9| -10.3
2.66[ 84.5| 23.00 0.2 34.9| 3.1] 0.41] 83.2) 77.8[ 11.9(-10.3
2.70/110.9 ] 23.0/ 0.2] 34.9/ 3.1] 0.41] 83.3] 77.9] 11.9| -10.3
2.75(141.1] 23.00 0.2 34.9| 3.1] 0.41] 83.2) 77.8[ 11.9(-10.4
2.811188.2| 23.0/, 0.2) 35.0/ 3.1 0.41] 83.4] 78.1| 11.9| -10.4
2.85[227.4] 23.00 0.2 35.0/ 3.1] 0.41] 83.3] 78.0{ 11.9(-10.4
2.90/270.9| 23.0/ 0.2) 35.0/ 3.1] 0.41] 83.5] 78.2| 12.0| -10.4
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