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SUBJECT:
RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

SUMMARY:
This application note shows the RF wide-band characteristics data (Frequency characteristics, Pout vs.
Pin characteristics, Pout vs. Vdd characteristics) at f=135 to 175MHz.

- Sample history:
RDOOHVS1: Lot number “551”
RD02MUS1B: Lot number “105AB-G”

- Evaluate conditions:
@f=135MHz to 175MHz, Vdd=7.2V/6.5V, Idg1=50mA (Vgg1l adj.), Idg2=200mA(Vgg2 adj.)
Typical Vgg: Vggl=Vgg2=3.5V
- Results:
Page 2 shows the typical frequency characteristics data @ Vdd=7.2V.
Page 3 shows the typical frequency characteristics data @ Vdd=6.5V.
Page 4-6 shows the typical Pout vs. Pin characteristics data @ Vdd=7.2V.
Page 7-9 shows the typical Pout vs. Pin characteristics data @ Vdd=6.5V.
Page 10-12 shows the typical Pout vs. Vdd characteristics data.
Page 13-14 shows the equivalent circuit.
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

- AN-VHF-050-
Frequency characteristics
@vdd=7.2V, Pin=bmW, Idq1=50mA(Vgg1 adj.), Idg=200mA(Vgg?2 adj.)
40 80 0
Vdd=7.2V
a5 | Pin=5mW 1 70 -5+ - RLoss
’ Pout Idg1=50mA
S 1dq2=200mA 10 f——m—"
30 | 1 60 = Vdd=7.2V
@ -15 Pin=5mW
] = 1dq1=50mA
225 f t 150 g || €20 | IdgzzzoomA
= = || E
$20 | 140 © || £-25 |
3 =g
%15 13 || 9
— Gp é
10 {20
05 4—‘/'It 4 10 45 L
00 e 0 -50 ‘ ‘ ‘ ‘ ‘ ‘
130 135 140 145 150 155 160 165 170 175 180 135 140 145 150 155 160 165 170 175
freq[MHZ] freq[MHz]
Freq Pout Gp | R.Loss It nt 2fo 3fo
[MHz] | [dBm] | [W] | [dB] | .[dB] [Al [%] [ [dBc] | [dBc]
130 340 254 | 270] -11.7] 0.66 | 53.8 | —-13.0]| -27.5
135| 344 | 275| 274 ] -104] 0.68 | 56.2 | -14.9 | -30.3
140] 345 279 | 275 -97 ] 071 | 544 | -18.0| —-34.0
145 346 [ 2.86 | 27.6 -92 | 074 | 541 | -20.1 | —-34.2
150| 346 [ 2.86 | 27.6 -89 074 | 535 -21.8 | -355
155| 344 | 277 | 2715 -87] 074 ) 522 | -235| -36.8
160 342 | 264 | 27.2 -8.6 | 073 ] 50.7 | -248 | -38.2
165 339 ([ 247 | 26.9 -8.6 [ 0.71 | 484 [ -26.2 | -40.0
170] 336 [ 232 | 26.6 -8.6 [ 069 | 46.7 [ —28.0 | -40.8
175| 33.6 | 2.29 | 26.6 -86 | 067 | 475 -280 | -394
180] 334 | 2.20| 26.5 -85 064 | 476 [ -27.7] -394
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

- AN-VHF-050-
Frequency characteristics
@Vvdd=6.5V, Pin=bmW, Idg1=50mA(Vggl adj.), Idg=200mA(Vgg2 adj.)
40 80 0
Vdd=6.5V 5 R.Loss
Pin=5mW ™
351 1dq1=50mA 17 D
nt —» 1dg2=200mA 10—
30 - 1 60 3 Vdd=6.5V
i m -15 Pin=5mW
T \% Idg1=50mA
2 2.5 & 50 & €-20 | 1dg2=200mA
£ = || E
=20 > =40 © || 2725 |
E <«—— Pout = 5
< 5 {30 & “@
— Gp n_:l
10 . 1 20
05 | 4_ {10 -45 |
It
00 S 0 50 -
135 140 145 150 155 160 165 170 175 135 140 145 150 155 160 165 170 175
freqMHz] freq[MHz]
Freq Pout Gp | R.Loss It nt 2fo 3fo
[MHz] [ [dBm] | [W] | [dB] | .[dB] [Al | [%] | [dBc] [ [dBc]
130 333 ([ 2.14 | 26.3 -11.6 | 061 | 542 | -124 | -26.4
135| 33.6 [ 2.31 | 26.7 -104 | 063 | 56.7 | -144 | -29.3
140) 338 | 237 | 26.7 -96 | 066 ]| 551 | -17.5 | -32.6
145 339 | 247 ] 26.9 -9.1] 069 ]| 555 | -194 | -33.2
150) 339 | 248 | 26.9 -89 1 0.70 | 549 | -21.3 | —-34.7
155| 338 [ 241 | 26.8 -8.71 0.70 | 535 | -23.1 | -36.0
160| 33.6 [ 2.30 | 26.6 -86 | 069 | 51.7 | -246 | -37.5
165 333 | 2.15] 26.3 —86 | 067 | 495 | —-26.2 | —39.5
170) 33.1 | 2.04 ] 26.1 —86 | 066 | 478 | —27.9 | —40.2
175| 33.1 [ 2.04 | 26.1 -86 | 064 | 493 | -276 | —-38.7
180 329 194 ] 259 -85 | 062 | 48.7 | -27.3 | -38.5
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

- AN-VHF-050-
Pout vs. Pin characteristics
@ f=135MHz, vdd=7.2V, Idg1=50mA(Vgg1l adj.), Idq2=200mA(Vgg?2 adj.)
40 80 40 80
Gp N
35 = -~ 70 35 1 70
30 1 60 30 nt—, 1 60
T o5 4 50 — 25 1 50
2 — <
g - = -
T2 | 140 5 || E20 t #=135MHz 140 =
g =1 g — Vdd=72V =
815 t 130 st Zi:i;)v:m 1%
f=135MHz 1dg2=200mA
10 Vdd=7.2V -1 20 10 1 20
Pin=5mW =
5 | Idq1=50mA 1 10 05 1 10
1dg2=200mA
0 0 0.0 0
-20 -15 -10 -5 0 5 10 15 0 2 4 6 8 10 12
Pin[dBm] Pin[dBm]
Pin Pout Gp | R.Loss It nt 2fo 3fo
[dBm] | W] |[dBm] | [W] | [dB] | .[dB] [Al [%] [ [dBc] [ [dBc]
-15.0 [ 0.03 19.1 | 0.08 [ 341 -41 | 0.27 42 | -28.9 -
-14.0 | 0.04 200 [ 0.10 [ 34.0 -43 | 0.27 5.2 | -27.9 -
-13.0 [ 0.05 210 [ 0.13 [ 340 -5.3 ] 0.28 64| -27.0 -
-12.0 | 0.06 219 | 0.16 [ 34.0 -6.1 | 0.28 7.7 -26.1 -
-11.0] 0.08 229 [ 0.20 [ 33.9 -6.9 | 0.29 94 | -25.1 -
-10.0 | 0.10 23.8 | 0.24 [ 33.8 -7.8 1] 030 111 ] -24.2 | -49.9
-9.0 ] 0.13 247 | 0.30 [ 33.7 -83 | 031 | 133 | -23.2 | -48.7
-8.0 | 0.16 256 | 0.36 [ 33.6 -90 | 033 | 155 | -224 | -474
-7.0] 0.20 265 | 045 33.5 -9.7]1 034 181 ]| -215| -46.2

-6.0 [ 0.25 274 | 054 ) 334 | -105| 036 | 20.8 | —20.8 | —45.1
-5.0 [ 032 282 | 066 | 332 | -11.0| 039 | 239 | -202 | —442
-4.0 [ 0.40 290 | 080 | 330 | -114] 041 | 269 | —19.7 | —43.2
-3.0 [ 0.50 298| 096 | 329 | -12.0| 044 | 303 | —-19.2 | —422
-2.0 | 0.63 306 | 116 | 326 | —-124| 048 | 338 | —189 | —40.8
-1.0( 0.79 313 135) 323 | -127]| 051 ] 370 | —-186 | -394
001 1.00 319 | 156 | 319 | -110]| 054 | 403 | —-182 ] -375
1.0 1.25 325 176 | 315 | -109| 057 | 433 | —17.7 ] -35.7
20| 1.58 329 | 197 309 | -108| 059 | 461 | —-17.1] -340
30| 1.99 333 | 215) 303 | -10.6| 062 | 48.7| —-16.4 | -32.7
40| 2.51 33.7| 234 29.7| -10.7]| 063 | 513 | —-158 | -31.6
501 3.15 340 | 250 | 290 | -10.7| 065 | 534 | —-15.3 | —30.8
6.0 | 3.96 342 | 263 | 282 | -105| 0.67| 551 | —149 ] -30.2
7.0 | 499 344 | 275 274 | -103 | 068 | 564 | —14.6 | —29.8
80| 6.32 346 | 285 | 265 | -102| 069 | 572 | —144 ] -295
9.0 [ 7.90 347 | 293 | 257 | -10.2| 0.70 | 58.0 | —143 | —-29.3
100 | 9.92 348 | 300) 248 | -10.0) 0.72 | 584 | —14.1] -29.2

Remarks: “-“ is out of range.
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

Pout vs. Pin characteristics

@ f=155MHz, vdd=7.2V, Idg1=50mA(Vgg1l adj.), Idg2=200mA(Vgg2 adj.)

- AN-VHF-050-

40 80 40 80
R Pout
35 1 70 35 — 1 70
30 1 60 30 1 60
%25 r pum— 4 50 g2.5 r 1 50
a - =4 -
20 140 % || E20 | =155MHz | | 40 &
L) s E Vdd=7.2V =
§1s - 1 30 s b ZIZTSE?JVrVnA 190
1dg2=200mA
ot Virzy |2 10 q |
Pin=5mW
5 Idg1=50mA 4 10 05 410
1dg2=200mA
0 ‘ ‘ ‘ ‘ ‘ ‘ 0 00 0
-20 -15 -10 -5 0 5 10 15 0 2 4 6 8 10 12
Pin[dBm] Pin[dBm]
Pin Pout Gp | R.Loss It nt 2fo 3fo
[dBm] | (W] [[dBm] | [W] | [dB] | .[dB] | [A} | [%] | [dBc] | [dBc]
-150{ 0.03 17.3 ] 005 | 323 -42 | 0.27 28 [ -353 -
-14.0 | 0.04 18.2 | 0.07 | 323 -4.0 | 0.27 35| —34.2 -
-13.0 | 0.05 19.2 | 0.08 | 32.2 -4.6 | 0.27 43| -334 -
—12.0 | 0.06 20.2 | 010 32.2 -5.6 | 0.28 53| -323 -
-11.0{ 0.08 211 013 | 32.1 -6.2 | 0.28 6.4 -31.3 -
-100{ 0.10 221 0.16 | 32.1 -6.7 | 0.29 7.8 [ -30.3 -
-9.0] 0.13 230 0.20 | 32.0 -74 1 0.30 94 [ -294 -
-80 ] 0.16 239 [ 0.25] 319 -80| 031 ]| 11.2 | -284 | -504
—7.0 | 0.20 248 | 030 31.8 -86 | 032 13.2 | —-27.5| —-49.0
—6.0 [ 0.25 257 037 | 31.7 -91 | 034 153 | -26.7 | —-47.3
-5.0 [ 0.32 26.6 | 045 31.6 -95| 035 179 | —-259 | —-458
-40] 0.40 274 [ 055 | 314 -9.9 1] 038 ] 205 | -252 | -44.6
-3.0] 0.50 283 [ 0.67 | 313 —10.1 | 040 | 234 | -24.7 | -43.6
-20] 0.63 29.1 | 0.82 | 31.1 -85 ] 043 | 26.7| —242 | -424
-1.0 [ 0.79 2991 099 [ 31.0 -85 | 046 [ 298 | -239 | -414
0.0] 1.00 30.7 | 118 [ 30.7 -86 | 050 33.2 | -23.6 | -405
1.0 1.25 31.5| 140 305 -88 | 053 [ 36.6 | —23.5 | —39.6
20| 1.58 322 | 1.64 [ 30.2 -88 | 057 40.1 | -234 | -38.7
30 1.99 328 [ 1.89 | 29.8 -8.7 ] 061 ]| 433 -232 | -37.9
40] 250 333 [ 214 | 293 -8.7 | 064 | 46.2 | -231 | -374
50 3.15 338 [ 238 | 2838 -89 | 068 | 48.7| -23.1 | —36.8
6.0 | 3.98 341 | 259 | 281 -88 | 0.71 [ 50.8 | -23.1 | -36.5
70 ] 4.99 344 | 277 274 -88 | 074 [ 524 | -23.1 | -36.3
8.0 ] 6.29 347 294 | 26.7 -8.7 | 0.76 [ 53.8 | -23.1 | —36.1
9.0 7.95 349 [ 3.10 | 259 -871 079 ] 548 | -23.1 | -35.9
10.0 ] 9.98 35.1 [ 3.23 | 25.1 -86 | 081 ] 555 [ -23.1 ] -35.9
Remarks: “-“ is out of range.
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

- AN-VHF-050-
Pout vs. Pin characteristics
@ f=175MHz, vdd=7.2V, Idg1=50mA(Vgg1l adj.), Idg2=200mA(Vgg2 adj.)
40 80 40 80
35 Gp 1 70 35 470
30 | 1 60 30 4 60
Qo5 L 1 50 _ 25 1 50
2 s
] = = =
E;520 - 140 % %2.0 e 140 2
= K Vdd=7.2V
£15 1 =175MHz 7 30 15 Pin=5mW 1 30
Vdd=7.2V Idq1=50mA
10 - Pin=5mW 1 920 10 1dg2=200mA 1 20
Idq1=50mA
1dg2=200mA
5 1 1 10 05 1 10
0 0 0.0 0
-20 -15 -10 -5 0 5 10 15 0 2 4 6 8 10 12
Pin[dBm] Pin[dBm]
Pin Pout Gp | R.Loss It nt 2fo 3fo
[dBm] | W] |[dBm]| [W] | [dB] [ .[dB] (Al | [%] [ [dBc] | [dBcl]
-15.0 | 0.03 16.0 | 0.04 [ 31.0 -43 | 0.26 21 [ -403 -
-14.0 | 0.04 169 | 0.05 [ 309 -45 | 0.26 2.6 [ -39.6 -
-13.0 | 0.05 179 ] 0.06 [ 309 -48 | 0.27 32| -386 -
-12.0 | 0.06 189 ] 0.08 [ 30.9 -5.5 | 0.27 40| -37.6 -
-11.0 | 0.08 19.8 1 0.10 [ 30.8 -6.3 | 0.27 49| -36.6 -
-10.0 | 0.10 20.8 [ 0.12 | 308 -7.0 | 0.28 6.0 356 -
-9.0] 0.13 21.7 [ 0.15] 30.7 -7.6 | 0.28 7.3 | -34.6 -
-8.0| 0.16 226 [ 0.18 | 30.6 -8.2 | 0.29 8.8 —-33.6 -
-7.0] 0.20 23.6 [ 0.23 | 30.6 -8.8 | 0.30 | 10.6 | —32.6 -
-6.0 | 0.25 244 | 028 | 304 -92 | 031 | 125 | -31.6 | -51.1
-5.0] 0.32 253 [ 0.34 | 303 -95| 032 | 146 | -30.6 | —49.8
-4.0] 040 26.2 [ 042 ] 30.2 -9.71 034 | 17.0| -29.8 | -48.2
-3.0 | 0.50 270 051 ] 301 -10.0 | 036 | 196 | -29.0 | —-46.8
-2.0] 0.63 279 [ 061 ] 299 -85 | 038 | 225 | -283 | —45.5
-1.0] 0.79 28.7 | 0.74 | 29.7 -82 | 041 | 254 | -278 | -446
0.0 | 1.00 295 [ 090 | 295 -85 | 044 | 286 | -274 | -43.6
1.0 ] 1.25 30.3 [ 1.06 | 293 -86 | 047 | 318 | -27.2 | -429
20| 158 310 [ 1.26 | 29.0 -85 | 050 | 350 | -270 | —42.1
3.0 [ 199 31.7 [ 147 | 28.7 -86 | 054 | 382 | -270 | -414
40| 251 323 [ 1.68 | 283 -86 | 057 | 41.0]| -271 | -40.7
5.0 3.16 328 [ 189 | 2738 -8.6 | 0.61 | 435 | -27.2 | -40.0
6.0 [ 3.97 332 ([ 209 | 272 -86 | 064 | 457 | -274 | -394
7.0] 5.00 336 [ 2.28 | 26.6 -86 | 067 | 475 | -275| -38.9
8.0 [ 6.31 339 ([ 247 ] 259 -8.6 | 0.70 | 493 | -27.7 | -38.5
9.0 [ 797 342 | 265 | 252 -85 | 0.73 | 506 | -27.9 | -38.2
10.0 | 9.99 345 [ 281 | 245 -85 ] 0.76 | 51.7 | -280 | -37.9

Remarks: “-“ is out of range.
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

- AN-VHF-050-
Pout vs. Pin characteristics
@ f=135MHz, Vdd=6.5V, Idg1=50mA(Vgg1l adj.), Idq2=200mA(Vgg?2 adj.)
40 80 40 80
Gp 1,
35 o 470 35 170
30 1 60 30 nt—. 4 60

25 1 50 25

20 1 40 20

Pout[dBm] ,Gp[dB]
n t[%]
Pout[W] JIt[A]
nt%]

“— Pout =135MHz
15 | 1 30 15 r \Ffi‘fsifx 1 30
o 1dq1=50mA
10 | f=135MHz 1 20 10 f i 1dq2=200mA |1 20
Vdd=6.5V
Pin=5mW
5 r Idq1=50mA 110 0.5 1 10
1dq2=200mA
0 ‘ * 0 00 0
20 -15 -0 -5 0 5 10 15 0 2 4 6 8 10 12
Pin[dBm] Pin[dBm]
Pin Pout Gp | R.Loss It nt 2fo 3fo
[dBm] | [W] [[dBm]| [W] | [dB] | .[dBI] [Al [%] | [dBc] | [dBc]
-15.0 0.03 190 | 0.08 | 33.9 -47 | 0.27 46 | -29.1 -
-14.0 0.04 199 ] 0.10 | 33.9 -49 | 0.27 56 | —28.2 -
-13.0 0.05 209 | 012 | 33.9 -57 1] 0.28 6.9 | -27.3 -
-12.0 0.06 218 | 0.15| 33.8 -6.4 | 0.28 84 | -26.2 -
-11.0 0.08 228 | 0.19 ] 33.7 -7.3] 029 10.1 | -25.3 -
-10.0 0.10 23.7 | 023 | 33.7 -80] 030 | 120 | -243 | -49.8
-9.0 0.13 246 | 0.29 | 33.6 -8.7 | 0.31 143 | -234 | —-48.2
-8.0 0.16 255 | 035 | 334 -93]| 032 16.7 | -22.6 | -46.8

-7.0 0.20 26.3 | 043 | 333 -100 | 034 | 196 | -21.8 | —-45.6
-6.0 0.25 27.2 | 052 | 33.2 -10.6 | 036 | 224 | —-21.1 | —441
-5.0 0.32 280 | 063 | 330 -11.1] 038 ] 257 | —-204 | —43.1
-4.0 0.40 2881 076 | 328 | -116 | 041 [ 289 [ -19.9 | -41.9
-3.0 0.50 29.6 | 090 | 32.6 -12.1 ) 043 | 32.1 | —-19.5 | —40.8
-2.0 0.63 303 | 1.07 | 323 -125| 046 | 355 | -19.1 [ -39.3
-1.0 0.79 309 | 1.23 | 319 -10.2 [ 049 | 38.7 | -186 [ -37.5
0.0 1.00 315] 140 | 315 -10.7 | 052 | 418 | —18.0 | —-35.8
1.0 1.25 319 | 156 | 30.9 -10.8 [ 054 | 446 | 174 | -34.2
2.0 1.59 324 | 1.72 | 30.3 -108 [ 056 | 474 | -166 | -32.8
3.0 1.98 32.7 1 1.86 | 29.7 -10.8 | 058 | 500 | -16.0 | —-31.7
4.0 2.52 330 | 201 | 290 | -10.7| 059 | 524 | -154 | -30.7
5.0 3.16 333 | 212 | 283 -105 | 0.60 | 542 | -150 | -30.2
6.0 3.96 335 | 222 | 215 -104 | 0.62 | 555 | —14.7 | -29.8
7.0 5.02 336 | 2.30 | 26.6 -104 | 0.63 | 56.7 | —145 | -29.5
8.0 6.27 337 | 237 | 258 | -102 | 0.64 | 574 | —-143 | -29.3
9.0 7.95 339 243 | 248 | -10.1 | 065 | 57.7 [ —-14.1 | -29.1
10.0 9.94 339 ] 248 | 240 | -100| 0.66 | 58.1 [ —14.1 | -29.0
Remarks: “-“ is out of range.
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

- AN-VHF-050-
Pout vs. Pin characteristics
@ f=155MHz, Vdd=6.5V, Idg1=50mA(Vgg1l adj.), Idg2=200mA(Vgg2 adj.)
40 80 40 80
Gp .
35 4 70 35 [ 1 70
30 1 60 30 nt— 1 60
g2 | p— 1 50 225 | - 50
g — = =
g2 1402 £ 20 mwn ] ] 9 T
= 3 Vdd=6.5V
g5 t 1 30 & 15 Pin=5mW | { 30
1dq1=50mA
10 f=155MHz 1 20 10 It 1dg2=200mA | |
Vdd=6.5V
Pin=5mW
5T 1dq1=50mA 110 05 110
1dq2=200mA
0 : : : : : 0 00 0
-20 -15 -10 -5 0 5 10 15 0 2 4 6 8 10 12
Pin[dBm] Pin[dBm]
Pin Pout Gp |[R.Loss| It nt | 2fo 3fo
[dBm]| (W] |[dBm]| [W] [[dB]| [dB] | [A} | [%] | [dBc] | [dBc]
-15.0 0.03 17.2 ] 0.05| 322 -4.0 | 0.26 3.1 | -353 -
-14.0 004 | 181 0.06 | 32.1 -4.3 ] 0.27 38| -345 -
-13.0 0.05 19.1 | 0.08 | 32.1 -4.7] 0.27 47| -333 -
-12.0 006 | 20.1] 0.10 | 32.1 -54 | 0.27 57| -325 -
-11.0 008 | 21.0] 0.13] 32.0 -6.2 | 0.28 70| -314 -
-10.0 0.10 | 220 0.16 | 32.0 -6.8 | 0.29 85| -304 -
-9.0 013 ] 229 0.19] 31.9 -741 029] 102 | -295 -
-8.0 016 | 238 0.24] 318 -8.11] 030 12.1 | -285 [ -50.2
-1.0 020 | 247 029 31.7 -8.6 | 032 | 143 | -27.7 [ -48.6
-6.0 025| 256 036 31.6 -9.0| 033 ] 16.8 | —-26.7 | —46.9
-5.0 0.31 264 )| 044 314 -95]| 035] 194 | -26.0 | —-454
-4.0 039 | 273 053] 313 -98 1] 037 ] 221 | -253 [ -443
-3.0 050 | 28.1 [ 0.65]| 31.1 -8.6 | 039 ] 253 | -248( -429
-2.0 063 | 289 0.78 | 31.0 -85 ] 042 | 28.7 | -243 [ -41.9
-1.0 079 | 29.7] 0.94 | 30.7 -881] 045] 32.1 | -240( -40.9
0.0 099 | 305] 112 ] 30.5 -8.71] 048] 356 | -23.7 [ -39.9
1.0 125 31.2] 1.31] 302 -88 | 052 ] 389 | -235| —-39.1
20 157 318 152 | 2938 -88 | 055 | 425 | -234 [ -383
3.0 199 | 3241 1.73 ] 294 -88 ] 059 | 455 | -232 [ -37.6
40 2.51 328 | 192 | 2838 -89 062 ) 482 | -23.1 | -37.1
5.0 314 332 209 28.2 -8.7| 064 ] 502 | -23.1| -36.7
6.0 397 335/ 225 275 -88 | 067 | 521 | -23.1| -36.5
1.0 500 338 239 26.8 -8.7] 069 | 533 | -23.1 [ -36.3
8.0 6.30 [ 340/ 251 26.0 -8.7] 0.71] 544 | -23.1 | -36.0
9.0 796 342 262 252 -8.7] 0.73 ] 55.2 | -23.1 | -36.0
10.0 999 | 343 271 243 -861] 0.75] 558 | -232 [ -359

Remarks: “-“ is out of range.
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V
- AN-VHF-050-

Pout vs. Pin characteristics
@ f=175MHz, Vdd=6.5V, Idg1=50mA(Vgg1l adj.), Idq2=200mA(Vgg?2 adj.)

40

35

30

25

80

70

60

50

40

35

30

N
3]

80

70

60

50

Remarks: “-“ is out of range.

[ -
g z|| 2 z
gzo— 40% %z.of 740§
= 3 ; f=175MHz
315 | 30 ® 15 ' pout Vdd=65V | | 30
— Pin=5mW
o EiThH: | g — & taz-200mA | | 20
Pin=5mW
5T 1dq1=50mA 10 05 1 10
1dq2=200mA
0 : : 0 0.0 0
-20 -15 -10 -5 0 5 10 0 4 6 8 10 12
Pin[dBm] Pin[dBm]
Pin Pout Gp | R.Loss It nt 2fo 3fo
[dBm]| W] |[dBm]| [W] | [dB] | .[dB] [Al | [%] | [dBc] | [dBc]
-15.0 0.03 159 ] 0.04 | 30.8 -3.9 | 0.26 23 | 405 -
-14.0 0.04 16.8 | 0.05 | 30.8 -4.1 ] 0.26 28 | -395 -
-13.0 0.05 17.8 [ 0.06 | 30.8 -4.6 | 0.26 35| —-38.6 -
-12.0 0.06 188 [ 0.08 | 30.8 -5.3 [ 0.27 43 | -37.9 -
-11.0 0.08 19.7 [ 0.09 | 30.7 =59 [ 0.27 54| -36.7 -
-10.0 0.10 20.7 [ 0.12 | 30.7 -6.8 | 0.28 6.5 | —35.7 -
-9.0 0.13 216 [ 0.15 | 30.6 =741 0.28 8.0 | —-34.7 -
-8.0 0.16 225 [ 0.18 | 30.5 -8.0 | 0.29 9.6 | —33.6 -
-7.0 0.20 234 ) 022 | 304 -8.7| 030 ] 114 [ -32.6 -
-6.0 0.25 243 | 0.27 | 303 -92| 031 ] 136 | -316 | -514
-5.0 0.32 252 | 0.33 | 30.2 -95| 032 ] 159 | -30.7 | -493
-4.0 0.40 26.1 [ 040 | 30.1 -98 | 034 186 | —-298 | -48.0
-3.0 0.50 26.9 [ 049 | 29.9 -10.0 ] 036 | 21.2 | -29.0| -46.5
-2.0 0.63 27.7 [ 059 | 29.7 -8.1]1 038 244 | -283 | -45.2
-1.0 0.79 286 | 0.72 | 29.6 -85 | 040 | 276 | -27.8 | -44.2
0.0 1.00 293 | 085 | 293 -85 | 043 | 308 | -275| -433
1.0 1.26 301 [ 1.01 | 29.1 -8.6 | 046 | 341 | -27.2 | -424
2.0 1.58 30.7 [ 1.18 | 2838 -86 | 049 | 374 | -271 | -41.6
3.0 2.00 314 [ 1.36 | 284 -8.71 052 404 | -27.1 ] -40.9
4.0 2.51 319 | 154 | 279 -8.7| 055 | 43.1 | -271 | -40.2
5.0 3.17 323 1.70 | 27.3 -8.7| 058 | 454 | -27.3 | -39.6
6.0 3.97 327 186 | 26.7 -86 | 0.61 | 474 | -274| -39.1
7.0 5.00 330 ([ 201 | 26.0 -8.6 | 0.63 | 489 | -275| -38.6
8.0 6.31 333 [ 215 | 25.3 -8.6 | 0.66 | 503 | -27.7 | -38.3
9.0 7.93 336 [ 227 | 246 -85 | 0.68 | 515 | -278 | -38.0
10.0 [ 10.00 338 ] 239 | 238 -85 0.71 | 523 | -279 | -37.7
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

Pout vs. Vdd characteristics
@ f=135MHz, Pin=5mW, Idq1=50mA(Vgg1l adj.), Idq2=200mA(Vgg?2 adj.)

7 70
nt

6 4 160

5 /_\ 1 50
<
=4 140 _
g « Pout %
8 S Ppry 30

Pin=5mW
5 | |ldq1=50mA 1 20
[dg2=200mA
;L 110
0 0
0 2 4 6 8 10 12
Vdd[V]

Vdd Pout Gp R.Loss It nt 2fo 3fo
[Vl |[dBm] | W] | [dB] | .[dB] | [A} | [%] | [dBc] | [dBc]
2.0 234 | 0.2 ]| 1643 —-12.1 | 023 | 481 | -141 | -27.3
2.5 255 | 04| 1849 -11.5] 028 | 50.7 | -14.0| -27.8
3.0 271 05| 20.12 -109 | 033 ] 526 | -13.9 | —-28.0
3.5 285 | 0.7 | 21.47 -106 | 0.38 | 540 | -13.9 | -28.3
4.0 29.7 |1 09| 22.66 —-10.4 | 042 | 552 | -140 | —-284
45 30.7 | 1.2 | 23.67 -10.3 | 046 | 56.0| -14.0| —28.6
5.0 315 | 14| 2453 -10.3 | 051 | 56.6 | —-14.1 | —28.8
5.5 323 | 1.7 ] 25.35 -10.3 | 055 ]| 56.9 | -14.2 | -29.0
6.0 330 | 20| 26.04 -10.3 | 059 | 571 | -14.2 | -29.2
6.5 33.7| 23| 26.65 -10.3 | 0.63| 570 | -144 | -294
7.0 342 | 27| 27.24 -10.3 | 0.67 | 57.0| -145| -29.6
7.5 34.7 | 30| 27.73 -104 | 0.70 | 56.6 | -14.6 | —29.8
8.0 35.2 | 33| 28.20 -104 | 0.74 | 56.0| —-14.8 | —30.1
8.5 35.6 | 3.6 | 28.61 -10.4 | 0.77 ] 553 | —-15.0| -304
9.0 36.0 | 39| 28.97 -104 | 081 | 545 | —-15.2 | -30.7
9.5 36.3 | 42| 29.29 -10.3 | 084 | 536 | —-154 | —-31.1
10.0 36.6 | 46| 29.57 -104 | 087 | 52.7 | -15.7| -31.5
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

Pout vs. Vdd characteristics
@ f=155MHz, Pin=5mW, 1dq1=50mA(Vgg1l adj.), Idq2=200mA(Vgg?2 adj.)

7 70

6 — 4 60

5 | A 1 50
<
=4 r 140 =
E} Z
53 f 130
c f=155MHz Pout

Pin=5mW i
2 [ |ldg1=50mA 4 20
Idg2=200mA
1 F 410
0 0
0 2 4 6 8 10 12
Vdd[V]

Vdd Pout Gp R.Loss It nt 2fo 3fo
[Vl | [dBm] | [W] | [dB] [dB] [Al [%] | [dBc] [ [dBc]
20| 240[ 03] 1703| -94| 028 445| -256| 358
2.5 2611 04| 19.07 -90 (| 034 | 478 | -249 | -35.8
3.0 276 | 0.6 | 20.66 -89 039 | 497 | -244 | -35.8
3.5 290 0.8 | 21.98 -88 | 044 | 515| -240| -35.9
4.0 30.1 1.0 | 23.10 -8.7| 049 | 525 | -23.7| -35.9
4.5 31.1 1.3 | 24.07 -8.7| 053 | 534 | -23.5| -36.0
5.0 319 15| 2492 -8.7| 058 | 540 | -23.3 | —-36.1
55 327 1.8 | 2565 -8.7| 062 | 542 | -23.2 | -36.2
6.0 333 21| 26.28 -8.7| 066 | 540 | -23.1 | -36.2
6.5 338 24 | 26.84 -8.7| 070 | 53.7 | -23.1 | -36.2
7.0 343 | 2.7 | 27.34 -8.7| 073 | 53.2 | -23.1 | -36.2
7.5 347 30| 27.74 -8.7| 076 | 524 | -23.1 | -36.2
8.0 351 32| 28.11 -8.7| 079 | 51.3| -23.1 | -36.2
8.5 354 | 35| 28.41 -8.7| 081 | 501 | -23.2 | -36.2
9.0 357 3.7 | 28.65 -8.7| 084 | 490 | -23.3 | —-36.1
95 359 39| 28.88 -8.7| 086 | 476 | -23.4 | -36.1
10.0 360 40| 29.07 -8.7| 087 | 46.1 | -23.5| -36.1

- AN-VHF-050-
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

Pout vs. Vdd characteristics
@ f=175MHz, Pin=5mW, Idq1=50mA(Vgg1l adj.), Idq2=200mA(Vgg?2 adj.)

7 70
6 4 60
nt | —
5 - | 50
E /\
=4 | 140 _
e z
33 f 1 30
o f=175MHz Pout
Pin=5mW e
2 | |ldg1=50mA 4 20
[dg2=200mA
1Lk 4 10
0 0
0 2 4 6 8 10 12
Vdd[V]
Vdd Pout Gp R.Loss It nt 2fo 3fo
[V] [[dBm] | [W]]| [dB] | .[dB] [A] | [%] | [dBc] | [dBc]
2.0 235 0.2 16.49 -90 ] 028 40.1 | -314 | -37.6
2.5 255 | 04| 1852 -88 | 033 ] 43.7 [ -29.7| -37.6
3.0 271 05| 20.11 -8.7| 037 ] 46.2 | -288 | -37.6
3.5 284 | 0.7 ] 2143 -8.7 | 041 ] 48.2 | -28.2 | —-317.7
4.0 296 | 09| 2256 -86 | 046 | 493 -279 | -378
4.5 305 | 1.1 | 23.50 -86 | 0.50] 50.2 [ -278 | -37.9
5.0 31.3 | 1.4 | 24.32 -86 | 054 | 505 | -27.7 | —-38.1
5.5 320 | 16| 25.04 -86 | 058 ] 504 [ -27.7| —-38.2
6.0 326 | 1.8] 25.62 -86 | 061 ] 500 -27.6 | -38.5
6.5 33.1 ] 20| 26.11 -86 | 064 | 494 | -276 | —-38.6
7.0 335 | 23| 26.53 -85 | 067 ] 485 -276 | -38.9
7.5 339 | 24| 26.89 -85 | 069 ] 473 | -27.6 | —39.1
8.0 342 | 26| 27.18 -85 0.71 ] 46.1 [ -27.6 | —-39.2
8.5 344 | 28| 2742 -85 | 0.73 ] 448 [ -276 | -39.5
9.0 346 | 29| 27.64 -85 0.74] 435 -276 | -39.6
9.5 348 | 30| 27.81 -85 0.76 | 421 [ -27.6 | —-39.8
10.0 350 | 3.1 ] 27.96 -85 0.77] 408 | -27.6 | -40.0

- AN-VHF-050-
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7.2/6.5V

- AN-VHF-050-

135-175MHz, vdd

RDOOHVS1 & RD0O2MUS1B 2-stage amplifier RF performance at f

Equivalent Circuit
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RDOOHVS1 & RD02MUS1B 2-stage amplifier RF performance at f=135-175MHz, Vdd=7.2/6.5V

- AN-VHF-050-
Equivalent Circuit (parts list)
Parts Type | Symbol Value Type name Vender
C1 100pF GRM1882C1H101JAQ1D Murata Manufacturing Co. Ltd.
C2 5pF GRM1882C1H5R0CZ01D Murata Manufacturing Co. Ltd.
C3 9pF GRM1882C1H470JA01D Murata Manufacturing Co.,Ltd.
C4 47pF GRM1882C1H120JA01D Murata Manufacturing Co.,Ltd.
C5 160pF GRM1882C1H180JA01D Murata Manufacturing Co. Ltd.
C6 33pF GRM1882C1H101JAQ1D Murata Manufacturing Co.,Ltd.
C7 22pF GRM1882C1H390JA01D Murata Manufacturing Co.,Ltd.
C8 47pF GRM1882C1H300JA01D Murata Manufacturing Co.,Ltd.
C9 30pF GRM1882C1H150JA01D Murata Manufacturing Co. Ltd.
Capasitor C10 30pF GRM1882C1H5R0CZ01D Murata Manufacturing Co.,Ltd.
Ci11 100pF GRM1882C1H9R0DZ01D Murata Manufacturing Co.,Ltd.
Ci12 1nF GRM188R11H102KAQ1D Murata Manufacturing Co.,Ltd.
C13 1nF GRM188R11H102KAQ1D Murata Manufacturing Co. Ltd.
Cl14 22nF GRM188R11H223KA01D Murata Manufacturing Co. Ltd.
C15 22uF UVZ1H220MDD NICHICON COPORATION
C16 1nF GRM188R11H102KAQ1D Murata Manufacturing Co.,Ltd.
C17 1nF GRM188R11H102KAQ1D Murata Manufacturing Co. Ltd.
C18 22nF GRM188R11H223KA01D Murata Manufacturing Co. Ltd.
C19 22uF UVZ1H220MDD NICHICON COPORATION
R1 390Q RPC10-391J TAIYOSHA ELECTRIC CO.Ltd.
R2 1Q RPC05-1R0J TAIYOSHA ELECTRIC CO.Ltd.
R3 100 Q RPC05-101J TAIYOSHA ELECTRIC CO.,Ltd.
R4 30KQ RPC10-303J TAIYOSHA ELECTRIC CO.,Ltd.
Resistance R5 10KQ RPC05-103J TAIYOSHA ELECTRIC CO. Ltd.
R6 0Q RPC05-0R0 TAIYOSHA ELECTRIC CO. Ltd.
R7 100Q RPC05-101J TAIYOSHA ELECTRIC CO.,Ltd.
R8 39KQ RPC05-393J TAIYOSHA ELECTRIC CO.,Ltd.
R9 10KQ RPC05-103J TAIYOSHA ELECTRIC CO.Ltd.
L1 68nH LLQ1608-A68N TOKO Co.,Ltd.
34.5nH Enameled wire 5Turns, .
L2 Diameter:0.40mm, ¢ 2.46mm(the out side diameter) 4005A ve corporation
34.5nH Enameled wire 5Turns, .
Inductance L3 Diameter:0.40mm, @ 2.46mm(the out side diameter) 4005A ve corporation
34.5nH Enameled wire 5Turns, .
L4 Diameter:0.40mm, ¢ 2.46mm(the out side diameter) 4005A ve corporation
L5 26.3nH Enameled wire 4Turns, 4004C ve corporation

Diameter:0.40mm, ¢ 2.46mm(the out side diameter)
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