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SUBJECT: RDO07MUSZ2B single-stage amplifier RF performance at f=135-175 MHz,Vdd=7.2V

SUMMARY:
This application note shows the RF wide band characteristics data

(Frequency characteristics, Pout vs. Pin characteristics) at 135 to 175 MHz band.

- Sample history :
RDO7MUS2B: Lot number “083YH-G”

- Evaluate conditions :
RD0O7MUS2B @f= 135 to 175MHz : Vds=7.2V, Idg=250mA (Vgs adjust)

- Results:
Page 2. shows the typical RF characteristics (Frequency characteristics) data.

Page 3-6. shows the typical RF characteristics (Pout vs. Pin characteristics) data.
Page 7-9. shows the typical RF characteristics (Pout vs. Vgg characteristics) data.

Page 10. shows the equivalent circuit.
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RDO7MUS2B single-stage amplifier RF performance at f=135-175MHz,Vdd=7.2V
- AN-VHF-047-A-

RD07MUS2B single-stage amplifier Frequency characteristics
@ Vdd=7.2V, 1dg=250mA, Pi=0.3W (24.77dBm)
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Vds f Po Po Gp Ids nd iP.AE.
(V) i(MHz): (W) i(dBm): (dB) | (A) i (%) i (%)
7.2 135 | 7.04 | 385 1 13.7 i+ 147 i 66.7 i 63.9
140 { 724 | 386 } 13.8 1 154 | 655 | 62.7
145 | 719 1 386 1 13.8 1 1.52 | 65.8 | 63.1
150 + 7.33 1 38.7 1 139 | 151 1 67.5 | 64.7
155 1 7.52 { 388 {1 140 { 1.50 }{ 69.4 i 66.7
160 | 767 1 388 1 1411 149 1 714 | 68.6
165 | 7.70 + 389 1 141 1+ 147 i 726 : 69.8
170 | 7.62 { 388 ! 140 { 145 73.0 } 70.2
175 + 715 1 3851 13.8 1 141 1 704 | 674
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RDO7MUS2B single-stage amplifier RF performance at f=135-175MHz,Vdd=7.2V

- AN-VHF-047-A-
RD07MUS2B single-stage amplifier Pout vs. Pin characteristics
@ Vdd=7.2V, Idqg=250mA, f=135MHz, 155MHz, 175MHz
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RD07MUS2B single-stage amplifier Pout vs. Pin characteristics data

RDO7MUS2B single-stage amplifier RF performance at f=135-175MHz,Vdd=7.2V

@ , [dg=250mA

Vds Pi Pi Po Po Gp Ids nd iP.AE.
(V) ¢+ W) i(dBm): (W) :(dBm): (dB) i (A) | (%) i (%)

7.29 1 0.001: 0.0 015+ 21.7 + 21.7 + 0.30 6.7 6.6

7.29 10.001: 1.0 018 | 227 1 21.6 ¢ 0.32 8.0 7.9

7.29 10.0021 2.1 0.23 { 23.7 1 216 i 0.34 9.5 9.5

7.29 1 0.002: 3.1 029 + 246 : 215 0.36 : 11.0 : 11.0
7.29 1 0.003: 4.0 036 | 266 1 215t 0.38 | 13.0 1 129
7.28 i 0.003: 5.1 045 1 2651 214 1 042 i 149 i 148
7.28 1 0.004: 6.1 056 1 275 1 214 + 045 1 17.0 : 16.9
7.27 1 0.005% 7.1 071 + 285 1 214 {1 050 | 196 | 194
7.27 1 0.006 i 8.1 089 1 295 i 214 i 055 i 221 i 22.0
7.27 1 0.008: 9.0 113 1 305 1 215 1 0.61 1 254 1 252
7.26 1 0.010} 10.1 141 1 3151 214 1 068 | 286 | 284
7.25 1 0.013: 11.0 + 1.79 + 325 1 215 1 0.76 i 326 i 32.4
725 100161 120 1 221 1 334 1 214 : 0.84 1 36.2 ! 36.0
7.24 1 0.020% 13.0 1 269 | 343 { 21.3 i 093 | 40.1 i 39.8
7.23 10.0251 140+ 315 1 350 i« 21.0 + 1.00 i 434 i 43.0
7.22 10032 150 1 3.63 ! 356 ! 206 | 1.08 | 46.6 ! 46.2

7.22 10.040i 16.0 + 410 | 36.1 i 20.1 1.15 1 49.5 1 49.0
722 100511 170 1 458 { 36.6 i 196  1.21 | 524 i 51.8
7.21 10.064: 181 1 5.04 + 37.0 { 19.0 | 1.27 | 551 ;| 54.4
721 100814 191+ 545 { 374 i 183 { 1.32 | 57.3 | 56.5
7.20 1 01021 201 i+ 584 377 { 176 i 1.36 i 59.5 i 58.5
720 1012941 211+ 617 { 379 ;1 16.8 : 140 | 614 : 601

7.20 1 01631 221 | 6.46 | 38.1 16.0 { 143 | 629 | 61.3
7.20 102061 231 1 669 | 38.3 i 15.1 145 1 64.3 | 62.3
720 10260 241 : 6.85 1 384 | 142 { 145 i 654 | 62.9
720 103281 252 { 698 { 384 i 13.3 { 146 | 664 | 63.2

720 10414 262 i 710 1 385 1 124 1 147 i 671 i 63.2

720 105211 272 + 722 1 386 114 : 148 | 67.7 : 62.8
720 106601 282 + 7.32 1 386 { 104 | 1.50 | 68.0 i 61.9

- AN-VHF-047-A-
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@ f=155MHz, Idg=250mA

RDO7MUS2B single-stage amplifier RF performance at f=135-175MHz,Vdd=7.2V

Vds Pi Pi Po Po Gp Ids nd iP.AE.
(V) ¢+ W) i(dBm): (W) :(dBm): (dB) i (A) : (%) i (%)

7.32 : 0.001: 0.0 028 + 244 + 244 i 034 i 111 11.0
7.31 10.001: 1.0 035 1 254 1 244 ! 036 | 13.2 i 131

7.31 10.002: 2.0 044 1 264 i 244 1 039 | 154 | 154
7.31 1 0.002: 3.0 055 1+ 274 + 244 + 042 : 179 : 17.8
7.31 10.003! 4.0 069 | 284 1 244 1 046 | 20.6 i 20.5
7.30 i 0.003: 5.0 0.88 + 294 i 244 i 051 i 23.7 i 23.7
7.30 1 0.004: 6.0 110 + 304 1 244 : 056 : 269 1 26.8
7.29 1 0.005: 7.0 140 { 3151 245 1 0.62 { 30.9 { 30.8
7.28 1 0.006: 8.0 1751 324 1 244 i 0.70 + 345 i 344
7.28 1 0.008: 9.0 219 1 334 1 244 1 0.77 1 38.8 1 38.6
727 1 0.010} 10.0 + 265 | 342 i 242} 0.86 | 425 | 42.3
7.26 : 0.013: 11.0 + 3.16 + 35,0 1 240 i 094 i 46.3 i 46.1

725 10.0161 120 1 364 | 356 1 23.6 ! 1.02 1 494 1 49.2
7.24 1 0.020% 13.0 + 411 i 36.1 i 23.1 1.08 | 52.5 | 52.2
724 10.0251 140 i+ 456 | 36.6 i 226 i+ 114 i 550 i 54.7
7.23 10.032: 15.0 + 498 + 370 ! 220 { 1.20 { 57.5 1 57.1

7.23 10.0404i 16.0 + 537 { 37.3 i 21.3 i 1.25 | 59.5 1 59.1

723 10.0501 17.0 + 574 { 376 i 206 { 1.29 | 614 i 60.9
7.22 1 0.063: 18.0 : 6.07 : 37.8 | 198 | 1.33 | 63.0 | 62.4
7.22 10.0791 190 { 6.38 | 38.0 i 19.1 1.37 + 64.5 | 63.7
7.21 10.0991 20.0 i 6.67 { 382 { 183 i 140 i 658 i 64.9
721 1012541 21.0 : 690 { 384 ; 174 : 143 | 66.8 : 65.6
721 101574 220 712 + 385 166 | 146 | 67.7 | 66.3
720 101971 229 + 729 1 386 i 1567 1 148 | 685 i 66.6
720 10248 239 i 744 { 387 { 148 | 149 | 69.2 | 66.9
720 103121 249 { 756 { 388 i 13.8 1 1.51 | 69.6 | 66.8
720 10392 259 i 768 i 389 i 129 1 152 i 70.1 i 66.5
720 10493 269 ¢ 7.77 + 389 i 120t 153 | 70.5  66.0
720 106201 279 1 7.84 1 389 { 1101 1.54 | 70.8 | 65.2

- AN-VHF-047-A-
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@ f=175MHz, 1dg=250mA

RDO7MUS2B single-stage amplifier RF performance at f=135-175MHz,Vdd=7.2V

Vds Pi Pi Po Po Gp Ids nd iP.AE.
(V) ¢+ W) i(dBm): (W) :(dBm): (dB) i (A) : (%) i (%)

7.30 : 0.001: 0.2 032 + 25,0 + 248 + 0.35 i 125 124
7.30 1 0.001¢ 1.5 041 1 261 1 247 ¢ 0.37 { 152 + 15.2
7.30 1 0.002: 2.6 052 1 272 1 246 i 0.39 i 18.1 18.0
7.29 1 0.002: 3.5 064 + 281 + 246 :+ 043 : 205 : 204
7.29 1 0.003! 4.6 083 1 292 1 247t 046 | 249 i 248
7.29 1 0.004: 5.5 1.04 1 30.2 i 247 i+ 0.51 i 28.0 i 27.9
7.28 1 0.004: 6.3 132 1+ 312 1 249+ 056 | 323 1 32.2
7.28 10006 7.4 167 | 322 1 248 + 062 | 37.2 | 37.1

7.27 1 0.0071 8.3 204 i+ 331 1 248 i 068 i 41.3 i 41.1

7.27 1 0.009: 9.5 245 1 339 1 243 1 0.74 1 454 1 453
726 10.0111 10.3 + 281 | 345 1 242 { 0.80 | 481 i 48.0
7.26 1 0.014: 115+ 3151 350 i 235 i 0.86 i 50.5 i 50.3
725 100171 123 1+ 347 1 354 1 231 1 092 1 523 1 52.0
7.25 10.022} 134 i 3.81 1 358 { 224 { 097 | 54.0 | 53.6
724 10.0271 144 + 411 1 36.1 + 21.7 + 1.03 i 554 i 55.0
724 10.034: 153 1 445 1 36.5 | 21.1 1.08 | 57.2 1 56.7
723 10042} 16.3 + 479 { 36.8 i 205 113 | 589 i 58.3
7.23 10.0531 17.2 + 517 { 37.1 199 1 118 | 60.8 i 60.2
7.22 1 0.066: 182 { 549 374 | 192 | 1.22 | 62.3 | 61.6
722 10082} 191t 582 { 376 i 185 1.26 | 63.9 { 63.0
7.22 1 01031 201 1 613 1 379 { 177 i 1.30 | 654 i 64.3
721 101291 211+ 640 | 38.1 170 | 1.33 | 66.8 | 65.5
7.21 1016241 221  6.65 { 38.2 | 16.1 1.36 | 68.0 | 66.3
7.21 10.203: 231 i 6.85 1 384 i 1563 i 138 | 69.0 : 66.9
721 102554 241+ 7.02 ¢+ 385 144 i 140 i 69.8 i 67.2
721 103214 251 717 { 386 i 135 1 141 705 { 67.3
7.21 10403 261 1 729 i+ 386 | 126 | 142 71.0 i 67.1

720 10505 27.0 + 740 ¢ 38.7 ¢« 11.7 + 143 | 71.6 { 66.7
720 106361 28.0 i 749 i 387 { 10.7 { 144 | 721 | 66.0
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RDO7MUS2B single-stage amplifier RF performance at f=135-175MHz,Vdd=7.2V

- AN-VHF-047-A-
RD07MUS2B single-stage amplifier Pout vs. Vgg characteristics
@ Vdd=7.2V, Pi=0.3W (=24.77dBm), f=135MHz, 155MHz, 175MHz
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RD07MUS2B single-stage amplifier Pout vs. Vgg characteristics data

RDO7MUS2B single-stage amplifier RF performance at f=135-175MHz,Vdd=7.2V

@ , Pin=0.3W (=24.77dBm)
Vgg Idg Po Po Ids nd {P.AE.
V) ¢ (A) i (W) i@dBm): (A) i (%) i (%)
0.0 0 1.31 + 31.2 + 056 i 32.8 i 25.3
0.1 0 170 { 323 { 0.65 { 36.3 i 30.0
0.2 0 2.00 i 33.0 { 0.72 i 38.6 i 32.8
0.3 0 230 : 33.6 { 0.78 : 40.6 i 35.3
0.4 0 259 1 341 1 085 1 426 i 37.6
0.5 0 3.01 1 348 1 0.92 i 454 i 40.9
0.6 0 3.56 1 355 1 1.01 i 489 i 44.8
0.7 0 417 | 36.2 1 1.10 { 52.7 | 48.9
0.8 0 482 i1 368 1 1.19 i 56.3 i 52.8
0.9 0 538 1 37.3 1 1.27 + 59.0 | 55.7
1.0 0 590 i 37.7 { 1.33 i 61.6 | 58.4
1.1 0 6.31 + 38.0 1 1.38 i 63.2 i 60.2
1.2 1 0.01 1 658 | 382 1 142 | 643 ! 61.4
1.3 + 0.04 { 6.75 1 383 | 1451 64.9 | 62.0
14 1 014 1 680 i 383 i 145 i 651 i 62.3
15 1 0.36 : 682 ! 383 : 145 ! 653 | 62.4
16 { 0.71 { 683 { 383 i 145 | 654 | 62.6
1.7 114 + 684 i 384 i 145 1 65.6 | 62.7
1.8 157 | 6.85 1 384 | 145 | 65.7 | 62.8
1.9 199 | 6.86 { 384 | 145 658 | 62.9
20 i 237 1 6.89 i 384 i 146 i 65.8 | 62.9
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RDO7MUS2B single-stage amplifier RF performance at f=135-175MHz,Vdd=7.2V

@ f=155MHz, Pin=0.3W (=24.77dBm)
Vgg Idg Po Po Ids nd {P.AE.
V) + (A) i (W) i(@dBm): (A) i (%) i (%)
0.0 0 263 1+ 342 1 0.73 i+ 504 i 44.7
0.1 0 292 1 347 1 0.78 { 51.8 i 46.5
0.2 0 3.17 1 35.0 { 0.83 i 53.0 i 48.0
0.3 0 345 1 354 1 0.88 i 54.3 i 49.6
0.4 0 3.74 1 357 1 0.94 : 556 i 51.2
0.5 0 407 i 3611 099 1 57.0 | 52.8
0.6 0 439 1 364 : 1.05 1 584 1 54.4
0.7 0 474 1 36.8 1 1.10 { 59.8 | 56.0
0.8 0 509 i 371 1 116 i+ 61.2 i 57.5
0.9 0 545 1 374 1 1.21 1 626 i 59.1
1.0 0 581 1 376 1 1.26 | 63.9 | 60.6
1.1 0 6.16 + 379 i 1.31 i 65.2 i 62.0
1.2 0.01 1 650 : 38.1 1 1.36 : 66.3 | 63.2
1.3 0.04 { 684 i 384 { 141 | 674 | 64.4
1.4 014 + 717 + 386 i 146 i 68.3 | 654
1.5 0.36 | 746 1 38.7 : 1.50 | 69.2 | 66.4
1.6 071 { 776 i+ 389 i 154 i 69.9 | 67.2
1.7 114 + 801 i 39.0 i 1.58 i 70.5 i 67.8
1.8 157 + 824 1+ 392 1 161 1 71.0 | 68.4
1.9 199 { 848 i 39.3 1 1651 71.3 | 68.8
2.0 237 1 868 i 394 1 168 i 71.6 i 69.2
@ f=175MHz, Pin=0.3W (=24.77dBm)
Vgg Idq Po Po Ids nd !P.AE.
M A W) idBm): (A) i (%) i (%)
0.0 0 390 i 359 0.86 i 63.2 i 58.3
0.1 0 411 1 36.1 ¢+ 0.90 § 63.3 | 58.7
0.2 0 428 i+ 36.3 1 094 i1 634 | 59.0
0.3 0 447 + 36.5 : 098 i1 63.7 | 59.4
0.4 0 468 i 36.7 ¢ 1.02 { 64.0 | 59.9
0.5 0 490 i+ 369 i 1.06 i 64.3 | 60.4
0.6 0 512 + 371+ 110 + 64.8 : 61.0
0.7 0 534 1 373 1 114 | 653 | 61.6
0.8 0 558 1 37.5 1 118 i 65.8 i 62.3
0.9 0 579 1+ 376  1.21 i 66.3 | 62.9
1.0 0 6.00 { 378 1 1.25 | 66.9 | 63.6
1.1 0 6.22 + 379 i 1.28 i 67.6 i 64.3
1.2 0.01 1 644 : 381 1.31 1 68.1 | 65.0
1.3 0.04 | 663} 3821 1.34 | 68.7 | 65.6
1.4 0.14 1 6.79 i+ 383 i 1.36 i 69.2 i 66.1
1.5 0.36 } 693 1 384 : 139 | 69.6 | 66.6
1.6 0.71 { 710 i 385 1 141 i 70.0 i 67.0
1.7 114 + 723 i+ 386 i 143 1 704 | 67.4
1.8 157 + 7.34 + 38.7 i 144 | 70.6 | 67.7
1.9 1.99 | 745 i 38.7 | 146 i 70.9 | 68.1
2.0 237 { 756 { 388 I 148 i 71.1 i 68.3
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RDO7MUS2B single-stage amplifier RF performance at f=135-175MHz,Vdd=7.2V
- AN-VHF-047-A-

RD07MUS2B single-stage amplifier equivalent circuit (@f=135 to 175MHz)

3.5mm

1.5mm 55mm  3mm

21m

(f=135-175MHz)
RDO7MUS2B

cs
- RF-out

L3
i
RF-in—] ] 7.5mm 1mm 3mm 3mm 7.5mm 2.5mm| 4.5mm
c1 L1
CZI c3l Ic‘; Ics Ice Im
Note:Board material- Glass-Epoxy Substrate
Micro strip line width=1.3mm/500HM,er:4.8,t=0.8mm
W:Line width=1.0mm
Parts Type Value Type name Vender
C1 100pF GRM2162C1H101GD0O1E Murata Manufacturing Co., Ltd.
C2 56pF GRM2162C1H560GD01E Murata Manufacturing Co., Ltd.
C3 43pF GRM2162C1H430GD0O1E Murata Manufacturing Co., Ltd.
C4 22pF GRM2162C1H220GD01E Murata Manufacturing Co., Ltd.
C5 22pF GRM2162C1H220GD01E Murata Manufacturing Co., Ltd.
C6 100pF GRM2162C1H101GD0O1E Murata Manufacturing Co., Ltd.
Capacitor | C7 20pF GRM2162C1H200GDO1E Murata Manufacturing Co., Ltd.
C8 100pF GRM2162C1H101GD0O1E Murata Manufacturing Co., Ltd.
C9 22000pF GRM216R11H223KA01E Murata Manufacturing Co., Ltd.
Cc10 1000pF GRM216R11H102KA01E Murata Manufacturing Co., Ltd.
C11 1000pF GRM216R11H102KA01E Murata Manufacturing Co., Ltd.
C12 22000pF GRM216R11H223KA01E Murata Manufacturing Co., Ltd.
C13 22uF A0603 NICHICON CORPORATION
Resistance R1 2.2 OHM RPC10T2R2J TAIYOSHA ELECTRIC Co.,Ltd.
R2 4.7K OHM CR1/10-472JB Hokuriku Electric Industry Co.,Ltd.
6.6nH Enameled wire 2Turns, .
L1 Diameter:0.23mm,@1.66mm (the out side diameter) 23028 Yoneda Processing Place Co. Ltd.
10.8nH Enameled wire 4Turns, .
L2 Diameter:0.43mm,®1.66mm (the out side diameter) 4804A Yoneda Processing Place Co.,Ltd.
6.6nH Enameled wire 2Turns, .
Inductance| L3 Diameter:0.23mm.1.66mm (the out side diameter) 23028 Yoneda Processing Place Co.,Ltd.
31.0nH Enameled wire 6Turns, .
L4 Diameter:0.23mm,®1.66mm (the out side diameter) 2306C Yoneda Processing Place Co.,Ltd.
L5 31.0nH Enameled wire 6Turns, 2306C Yoneda Processing Place Co.,Ltd.

Diameter:0.23mm,p1.66mm (the out side diameter)

RDO7MUSZ2B Test circuit

(@f=135 to

175MHz)
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