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SUBJECT: RDO07MUS2B TETRA single-stage amplifier at f=350-400MHz,Vdd=7.2V

SUMMARY:
This application note shows the TETRA data .

- Sample history :
RDO7MUSZ2B: Lot number “08XXA-G”, Sample No. “5”

- Evaluate conditions :
@ f=350MHz, 375MHz, 400MHz, Vdd=7.2V, 1dq=250mA
m/4DQPSK, Filter (0=0.35), Symbol rate=18ksps, Band Width=18kHz

- Results:
Page 2. shows the summary data.
Page 3. shows the Pout characteristics data.
Page 4. shows the Pin characteristics data.
Page 5-7. shows the characteristics data.
Page 8. shows the Input / Output impedance vs. Frequency characteristics.
Page 9. shows the equivalent circuit.
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1. Summary

RD07MUS2B TETRA single-stage amplifier at f=350-400MHz,Vdd=7.2V

@Vdd=7.2V, 1dg=250mA (Vgg=1.47V)

@ Po=3W (Pin ; control) @ Po=4W (Pin ; control)
f |Aacp_iL*iacP_1H*! ldd nd : Gp |Acp_iL*iAcP_tH*! Idd nd : Gp
(MHz)| (dBc) i (dBc) i (A) i (%) i (dB)| (dBc) i (dBc) i (A) i (%) i (dB)
350 | -45.6 | -44.6 | 1.28 :32.6 {19.5| -39.8 | -39.0 ; 1.48 !37.5 :19.4
375 | -43.5 | -428 i 115 i36.3:i21.4| -37.1 | -36.7 | 1.33 i141.7 i21.1
400 | -40.6 : -40.3 | 1.02 1409 :19.7 | -341 | -340 : 117 147.4 {193

*ACP_1L ; ACP Low @Channel Spacing = 25kHz
ACP_1H ; ACP High @Channel Spacing = 25kHz

Conditions

- AN-UHF-106-A-

@ Modulation type ; T/4DQPSK, Filter (a=0.35, Current filter response ; Root cosine),
Band Width=18kHz, Symbol rate=18ksps, PRBS9 (PN9)

Setting ; Spectrum Analyzer

Resolution BW ; 300Hz, Video BW ; 3kHz, Sweep Time ; 1.5s,
Channel Spacing=25kHz (Band Width=18kHz),
Detector ; RMS, Average sweep count “8”

Application Note for Silicon RF Power Semiconductors

2/9



RD07MUS2B TETRA single-stage amplifier at f=350-400MHz,Vdd=7.2V
- AN-UHF-106-A-

2. RF characteristics
2-1. Pout vs.
@ Vdd=7.2V |dg=250m_A, f=350MHz, 375MHz, 400MHzZz
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RD07MUS2B TETRA single-stage amplifier at f=350-400MHz,Vdd=7.2V

- AN-UHF-106-A-

2-2. Pin vs.
@ Vdd=7.2V, Idg=250mA, f=350MHz, 375MHz, 400MHz
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RD07MUS2B TETRA single-stage amplifier at f=350-400MHz,Vdd=7.2V
- AN-UHF-106-A-

3. RF characteristics data

3-1. @ f=350MHz, \Vdd=7.2V, 1dg=250mA (Vgg=1.47V)

Pin Po Gp Idd nd [ACP_1L*[ACP_1H*
(dBm) i W) | @Bm)i W) | (@dB) (A) (%) | (dBc) | (dBc)
00 : 0001 | 193 { 009 | 193 | 032 | 38 43 44
1.0 1 0.001 | 20.3 1 041 | 19.3 | 033 | 45 vy, 43
20 1 0.002 [ 21271 0.43 [ 7193 7035 | 53 41 42
3.0 1 0.002 [ 22277047 192 037 | 62 40 Y
40 10003 | 2321021 [492° 1040 |73 “40 _40
50 | 0.008 | 242 1 0.26 | 192 043 | 84 -39 _40
6.0 | 0.004 | 252 1 0.33 [192 [ 047 | 97 -39 _40
6.9 ¢ 0.005 | 262 1 0.41 | 192 [ 052 | 111 -39 -39
8.0 1 0.006 | 272 1 053 | 192 [ 057 | 129 | -39 “40
9.0 1 0.008 | 283 1 067 | 193 [ 063 | 147 | -39 “40
10.0 1 0.010 | 293 1 0.86 | 19.3 | 0.70 | 16.9 | -40 Y
110 1 0.013 | 304 1 1.09 | 194 [ 0.79 | 192 | -41 42
120 1 0.016 | 315 | 1.40 | 194 | 089 [ 220 | -42 43
13.0 1 0.020 | 325 1 4.78 | 195 | 0.9 | 24.9 | -43 44
140 1°0.025 | 336 | 227 | 195 | 441 | 283 | -44 46
150 | 0.032 | 346 | 2.85 | 195 | 1.256 | 31.8 | -46 _45
150 1 0.033 | 34.8 1 3.00 | 195 | 1.28 | 326 | -46 45
16.0 | 0.040 | 355 | 3.64 | 195 | 1.39 | 35.4 | -43 Y
16.6 1 0.046 | 36.0 1| 3.9 | 194 | 448 | 375 | -40 -39
17.0 1 0.050 | 36.3 1 4.27 | 193 | 453 | 388 | -38 37
180 1 0.065 | 37.0 1 5.03 | 190 | 4.67 | 41.7 | -34 33
190 1 0.079 | 376 { 5.77 | 186 | 1.80 | 446 | -30 -30
20.0 | 0.101 | 384 | 6.48 | 484 | 102 | 469 | -28 28
210 ¢ 0.126 | 385 1 7.0 | 475 | 2.02 | 489 | -26 26
220 1 0.168 | 38.9 | 7.60 | 6.9 | 241 | 506 | -25 oY)
230 1 0.201 | 392 ! 825 | 164 | 2.20 | 52.2 | -23 23
240 1 0.253 | 30.4 ! 874 | 454 | 2.27 | 53.6 | -02 52
250 1 0.317 | 396 | 9415 | 446 | 233 | 546 | -22 o))
26.0 1 0400 | 39.8 7 954 [ 438 [ 238 [ 557 | -2 51

*ACP_1L ; ACP Low @Channel Spacing = 25kHz
ACP_1H ; ACP High @Channel Spacing = 25kHz
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RD07MUS2B TETRA single-stage amplifier at f=350-400MHz,Vdd=7.2V
- AN-UHF-106-A-

3-2. @ f=375MHz, \Vdd=7.2V, 1dg=250mA (Vgg=1.47V)

Pin Po Gp Idd nd [ACP_1L*[ACP_1H*
(dBm) i W) | @Bm)i W) | (@dB) (A) (%) | (dBc) | (dBc)
00 | 0001 | 212 { 013 | 212 | 033 | 54 43 Y
7.0 10001 | 222 1 046 | 214 | 035 | 6.5 43 43
20 10002 [ 23471 029 [ 214 [ 038 | 76 42 42
3.0 1 0.002 [ 24477 026 [ 214 [ 040 | 89 Y Y
4.0 170003 | 254 1 033 [ 214 [70.44 104 | -40 Y
50 ¢ 0.008 | 264 1 041 | 212 [ 0.47 | 127 40 ~40
6.0 | 0.004 | 2721 052 | 212 [ 052 | 7139 | -40 Y
7.0 1 0.005 | 282 1 066 | 212 [ 057 | 160 | -40 Y
80 1 0.006 | 2931 0.84 | 213 064 | 184 | -4 42
9.0 1 0.008 [ 303 1 408 [ 213 [ 0.74 | 211 Y 42
10.0 ¢ 0.010 | 314 1 137 | 214 | 079 | 240 | -43 44
110 1 0013 | 324 1 174 | 274 | 089 | 273 | -44 45
12.0 1 0.016 | 334 | 220 | 214 | 099 [ 300 | -46 47
13.0 10.020 | 344 | 274 | 214 [ 440 | 345 | -45 _45
134 10022 | 348 | 209 | 214 | 415 | 36.3 | -44 43
140 10025 | 353 | 3.38 | 213 | .22 | 384 | -41 Y
149170031 | 360 | 4.00 | 214 | 433 | 417 [ -37 37
16.0 | 0.040 | 36.8 | 4.81 | 208 | 147 | 454 | -33 33
17.0 1 0.050 | 374 | 555 | 205 | 1.58 | 48.8 | -30 -30
180 1 0.065 | 380 1 6.32 | 200 | 169 | 51.9 | -8 28
190 10.079 | 384 1 6.99 | 195 | 478 | 544 | -26 26
20.0 ¢ 0.100 | 38.8 | 7.67 | 8.9 | 188 | 565 | -25 25
21.0 1 0.126 | 394 | 8.49 | 484 | 195 | 585 | -24 oY)
220 ¢ 0.169 | 395 | 8.83 | 475 | 2.03 | 603 | -23 23
23.0 1 0.199 | 397 1 9.32 | 6.7 | 2.0 | 618 | -22 52
240 1 0.251 | 39.9 & 977 | 459 | 2.15 | 63.0 | -22 51
250 1 0.315 | 404 & 1047 | 454 | 2.21 | 64.1 51 51
26.0 1 0.395 | 402 1 10564 [ 443 [ 225 765 1 51 31

*ACP_1L ; ACP Low @Channel Spacing = 25kHz

ACP_1H ; ACP High @Channel Spacing = 25kHz
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RD07MUS2B TETRA single-stage amplifier at f=350-400MHz,Vdd=7.2V
- AN-UHF-106-A-

3-3. @ f=400MHz, VVdd=7.2V, 1dg=250mA (Vgg=1.47V)

Pin Po Gp Idd nd [ACP_1L*[ACP_1H*
(dBm) i W) | @Bm)i W) | (@dB) (A) (%) | (dBc) | (dBc)
00 | 0001 | 196 { 009 | 196 | 030 | 4.3 -49 -50
1.0 10001 | 206 1 042 | 196 | 0.31 52 48 48
20 1 0.002 | 216 1 0.5 | 196 [ 033 | 6.2 47 48
30 1 0.002 [ 226 1 0.8 [ 196 034 | 74 46 46
4.0 10003 | 236 | 0.23 | 196 | 0.36 | 8.8 44 45
50 | 0.003 | 246 1 029 | 196 | 039 | 104 | -43 44
6.0 | 0.004 | 256 | 0.37 | 196 | 0.42 | 122 | -43 43
7.0 1 0.005 | 266 | 0.46 | 196 | 0.45 | 142 | .43 43
8.0 | 0.006 | 276 | 058 | 197 | 049 | 165 | -42 43
9.0 1 0.008 | 287 1 0.74 [ 197 [ 054 | 190 | -42 43
10.0 ¢ 0.010 | 297 1 0.04 | 7197 | 060 | 219 | -43 44
110 1 0.013 | 308 1 1.19 | 198 | 066 | 250 | -43 44
120 1 0.016 | 31.8 | 152 | 198 | 074 | 285 | -44 46
13.0 10.020 [ 32.8 1 461 | 198 | 0.80 | 32.4 | -46 48
140 1°0.025 | 337 1| 2.37 | 198 | 0.01 | 36.2 | -46 46
150 | 0.031 | 347 | 262 [ 7197 [ 400 | 40.4 | -41 Y
154 1 0.032 | 34.8 1 3.00 | 197 | 4.02 | 40.9 | -41 ~40
16.0 | 0.040 | 355 | 3.564 | 195 | 4.0 | 447 | -37 37
16.7 1 0.047 | 36.0 | 4.00 | 193 | 447 | 47.4 | -34 34
17.0 1 0.050 | 363 1 4.23 | 192 | 421 | 487 | -33 33
160 1 0.065 | 369 1 4.86 | 189 | 129 | 523 | -31 -3
190 1 0.080 | 374 | 553 | 184 | 1.38 | 556 | -28 28
20.0 | 0.101 | 37.9 | 6.18 | 47.9 | 146 | 587 | -27 57
21.0 ¢ 0.127 | 383 1 6.75 | 7.3 | 153 | 613 | -25 25
220 1 0.160 | 38.6 | 7.29 | 166 | 1.60 | 635 | -24 oY)
23.0 ! 0.200 | 38.9 | 7.76 | 159 | 1.65 | 653 | -23 23
240 1 0.252 | 391 ¢ 820 | 454 | 1.70 | 66.9 | -22 Y.
250 1 0.319 | 393 | 857 | 443 | 175 [ 683 | -2 51
26.0 1 0.398 [ 395 T 804 [ 435 [ 179 [ 694 | -2 51

*ACP_1L ; ACP Low @Channel Spacing = 25kHz
ACP_1H ; ACP High @Channel Spacing = 25kHz
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RD07MUS2B TETRA single-stage amplifier at f=350-400MHz,Vdd=7.2V

4. Input / Output Impedance vs. Frequency characteristics

Zout* (f=350,375,400MHz)
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- AN-UHF-106-A-

@Po=4W, Vdd=7.2V,
Idg=250mA(Vgg adj.)
f Zout*
(MHz)[  (ohm)
350 | 2.78-j0.54
375 || 2.68+j0.53
400 | 2.52+j1.39

Zout* : Complex conjugate of

Output impedance.

Zin* (f=350,375,400MHz)
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@ Po=4W, Vdd=7.2V,
Idg=250mA(Vgg adj.)
f Zin*
(MHz)| (ohm)
350 | 2.41+1.43
375 || 3.52+j2.41
400 | 5.87+j2.47

Zin* : Complex conjugate of

lutput impedance.
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RD07MUS2B TETRA single-stage amplifier at f=350-400MHz,Vdd=7.2V
- AN-UHF-106-A-

5. Equivalent circuit (@f=350 to 400MHz)

Vgg ¢

C10== C11
L] [ am

R1
10.5mm  7.5mm 3.5mm 8mm 1mm

RF-ino—{ ||
Czl CSI CAI C5 l
Note:Board material- Glass-Epoxy Substrate

Micro strip line width=1.3mm/500HM,er:4.8,t=0.8mm
W:Line width=1.0mm

RDO7MUS2B L2
L1 co

o] ] [ RF-out
4.5mm 4mm 11mm 3.5mm
Ice 107 ICB

Parts Type Value Type name Vender
C1 100pF GRM2162C1H101JA01D Murata Manufacturing Co., Ltd.
C2 24pF GRM2162C1H240JZ01D Murata Manufacturing Co., Ltd.
C3 27pF GRM2162C1H270J201D Murata Manufacturing Co., Ltd.
C4 12pF GRM2162C1H120JZ01D Murata Manufacturing Co., Ltd.
C5 56pF GRM2162C1H560J201D Murata Manufacturing Co., Ltd.
Cé6 30pF GRM2162C1H300JZ01D Murata Manufacturing Co., Ltd.

Capacitor Cc7 22pF GRM2162C1H220JZ01D Murata Manufactur?ng Co., Ltd.
C8 8pF GRM2162C1H8R0DZ01D Murata Manufacturing Co., Ltd.
C9 100pF GRM2162C1H101JA01D Murata Manufacturing Co., Ltd.
C10 22000pF GRM216R11H223KA01E Murata Manufacturing Co., Ltd.
C11 1000pF GRM188B11H102KA01 Murata Manufacturing Co., Ltd.
C12 1000pF GRM188B11H102KA01 Murata Manufacturing Co., Ltd.
C13 22000pF GRM216R11H223KA01E Murata Manufacturing Co., Ltd.
C14 22uF A0603 NICHICON CORPORATION

Resistance| R1 4.7K OHM CR1/10-472JB Hokuriku Electric Industry Co.,Ltd.

6.6nH Enameled wire 2Turns, .
nductance L1 Diameter:%12%m|r_r|1ép1.66n|1r3 (the %l.’l_t side diameter) 23028 Yoneda Processing Place Co.,Ltd.
.0OnH Enameled wire 6Turns, .

L2 Diameter:0.23mm,@1.66mm (the out side diameter) 2306C Yoneda Processing Place Co.,Ltd.

RDO7MUS2B(AN-UHF-106 )
@f=350-400MHz. Vdd="7. 2V
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