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SUBJECT: RDO01MUS1 & RDO7MVS1B 2-Stage amplifier RF performance f= 740-870MHz.

SUMMARY:
This application note shows the RF Wide band characteristics data
(Po vs. Frequency characteristics, Pout vs. Pin characteristics) at 740-870 MHz Band.

- Sample history :
RD0O7MVS1B: Lot number “068YD-G”
RDO1MUSL1: Lot number “291”

- Evaluate conditions :
RDO7MVS1B @f=740-870MHz : Vdd=7.2V, 1dg=0.75A (Vgg=3.5V)
RD01MUS1 @f=740-870MHz : Vdd=7.2V, Idg=100mA (Vgg=3.5V)

- Results:
Page 2 shows the typical RF characteristics (Po vs. Frequency characteristics) data.
Page 3-4 shows the typical RF characteristics (Po vs. Pin characteristics) data.
Page 5 shows the typical RF characteristics (Po and Idd vs Vdd characteristics) data.
Page 6 shows the typical RF characteristics (Po and Idd vs Vgg characteristics) data.
Page 7 shows the Equivalent Circuit.

Application Note for MITSUBISHI ELECTRIC Silicon RF Power Semiconductors
1/7



RD0O1MUS1 & RDO7MVS1B 2-Stage amplifier RF performance at f=740-870MHz
AN-900-028-A

RDO01MUS1 & RDO7MVS1B 2-Stage amplifier Frequency Characteristics f=740-870MHz.

Pin=50mW, Vdd=7.2V, Vgg=3.5V

T | Pin]Pout] 1dd | EM ] RL VSWR ] 2SP | 3SP
(MHZY(mW)l W) | (A) [ () |@B)] () (dB) | (dB)

740 50 |5.17 | 1.791 |40.09]13.31| 1.55 -60.40 | -61.95 Frequencycharacteristic (Vgg:35V)

750 | 50 |5.46 | 1.799 |42.16|12.26] 1.64 | -59.88 | -61.43
760 | 50 |5.51 | 1.781 |42.97| 9.87| 1.95 | -58.58 | -59.75 7 —e— Pout
770 | 50 |5.50 | 1.768 |43.21]| 7.24| 2.54 | -58.75 | -59.08 —A—VSWR in
780 | 50 |5.49 | 1.752 |43.53] 5.63| 3.19 | -59.21 | -61.41 0;1 6 e eeoooee Effi
790 | 50 |5.46 | 1.728 |43.87| 4.73| 3.76 | -59.10 | -58.02 75 * e . T ou
800 | 50 |5.48'| 1.707 |44.60[ 4.09| 4.33 | -59.26 | -58.70 > @ ra '\A al, 140 §
810 | 50 |5.45| 1.676 |45.17| 3.92| 4.51 | -56.63 | -59.33 3 A =% 30 T
820 | 50 |5.40 | 1.638 |45.80| 4.07| 4.35 | -57.96 | -59.19 =) r‘/_ \‘XH.,‘ 20
830 | 50 |5.32 | 1.610 |45.90| 4.32| 4.10 | -59.23 | -59.89 S 1 I 1 10
840 | 50 |5.16 | 1.581 |45.34] 5.48| 3.27 | -55.02 | -59.85 0 o g
850 | 50 |5.01 | 1.585 |43.90| 6.79| 2.69 | -49.57 | -59.34 ° ° °
860 | 50 |4.81 | 1.578 |42.34] 7.908| 2.33 | -44.56 | -58.64 N S S
870 | 50 |4.46 | 1.524 |40.66] 9.54| 2.00 | -43.55 | -58.36
880 | 50 |3.93 | 1.423 |38.37|10.27] 1.88 | -47.15 | -56.59 f(MHz)

890 | 50 |3.45 | 1.341 |35.74] 9.80] 1.96 | -50.59 | -56.08
900 | 50 |3.01| 1.272 |32.87| 8.66| 2.17 | -53.66 | -55.71
Po=5W Constant, Vgg Adjustmen Vdd=7.2V Pin=50mWw, L _

TTPn] Pol Voo | 100 | EM ] RL VSWRW 2P | 35° Frequency Characteristic (Po=5W)
(MHZY(mW)l W) | (M) | (A) | (%) | (dB) Q) (dB) | (dB)

740 | 50 | 5.00| 3.49 |1.753|39.61] 13.67 | 1.52 | -57.41| <-60 —&—Po
750 | 50 | 5.00| 3.40 |1.695|40.98] 13.35 | 1.55 | -55.88 | <-60 7 —A—VSWRIn
760 | 50 | 5.00| 3.36 |1.652|42.03] 10.69 | 1.83 | -54.41 | <-60 = 6 | _

770 | 50 | 5.00| 3.34 |1.633|42.52] 7.73 | 2.39 | -54.50 | <-60 x5 Effi .
780 | 50 | 5.00| 3.34 |1.617|42.94] 589 | 3.06 | -54.04 | <-60 = .
790 | 50 |5.00] 334 |1504[4357] 492 | 362 | 64i0] <60 | |2 4 40 ¥
800 | 50 | 5.00| 3.34 |1.569|44.26] 4.25 | 4.17 | -54.76 | <60 - 3 30 O
810 | 50 [5.00]| 3.34 |1.53545.23] 4.00 | 442 | 5463 ] 57.63] |S 2 20
820 | 50 | 5.00| 3.34 |1.497|46.38] 4.08 | 4.34 | -55.29 | -58.13 ‘g 1l 1 10
830 | 50 | 5.00| 3.36 |1.483|46.84] 4.29 | 4.13 | -56.06 | <60 a
840 | 50 | 5.00| 3.43 [1.509]46.02| 5.38 3.33 | -55.69 | <-60 o Emmm——
850 | 50 | 5.00]| 3.51 |1.573|44.14 6.79 | 2.69 | -49.56 | <60 = S 8
860 | 50 | 5.00]| 3.51 |1.578|44.02] 7.97 | 2.33 | -44.23 | <60 ~ °°f(MHz) o
870 | 50 | 4.46| 3.51 |1.525[40.62] 954 | 2.00 | -43.05| <60
238 28 gig ggi iggg gg?g 1-995205 igg _iggg :gg Po=5W cannot Ee set at the condition of f=870 to 900MHz
500 | 50 [3.03| 351 |1278[32.94] 867 | 2.17 | 5166 | <60 | 24 Vey 35V.

P0=3.8W Constant, Vgg Adjustme Vdci:?.zv Pin=50mW,

f | Pinf Pof Vgg | Idd [ Effi [ RL |VSWRf 2SP | 3SP Frequency Characteristic (Po=3.8W)
(MHZY(mW)l W) | M) | (A) | (%) | (dB) Q) (dB) | (dB) —e—Po
740 | 50 | 3.80| 3.24 |1.477|35.74] 15.74 | 1.39 | -50.07 | <-60 7 .

750 | 50 | 3.80| 3.11 |1.412|37.37| 16.68 | 1.34 | -49.38 | <-60 —A—VSWRin
760 | 50 [3.80] 3.00 [1.364[38.69] 13.64 | 1.53 | 4857 | <-60 | | & 6 Effi
770 50 |3.80| 2.93 |1.329|39.71] 9.59 1.99 | -48.25| <-60 0_: 5 |o-o-olo-0-0-0 0o oo
780 | 50 [3.80[ 2.91 [1.31040.29] 693 | 264 | 4754| <60 | |3 p o & .
790 | 50 | 3.80| 201 [1285[41.07] 553 | 3.25 | 47.77| <60 | | & 4 40
800 | 50 | 3.80| 2.00 |1.257|41.08] 4.56 | 3.90 | 47.75| <60 | | = 3 L 30 oo
810 | 50 [3.80| 2.90 [1.218[43.34 420 | 422 | 4746 <60 | |3
820 | 50 | 3.80] 2.00 |L.174[44.96] 4.08 | 434 | 4730| <60 | | 2 r 20
830 | 50 [3.80] 201 [Li56[45.64] 4.05 | 437 | 4740 <60 | | & 1 4&% 1 10
840 | 50 | 3.80| 2.92 |1.133[46.59| 4.71 | 3.78 | -47.02 | <60
850 | 50 | 3.80| 2.96 |1.143[46.17| 5.47 328 | -46.23 | <60 o —+—————————90
860 | 50 [3.80] 3.00 [1.171]45.07] 6.22 [ 2.91 | -46.73| <-60 = S 8
870 | 50 | 3.80| 3.16 |1.224|43.13] 7.80 | 2.37 | -53.05| <60 ~ ©f(MHz) ©
880 | 50 | 3.80| 3.43 |1.335/39.54] 9.83 | 1.95 | -48.98 | <60
890 | 50 |3.48[ 3.43 [1.341136.05] 9.80 1.96 _50.08 <-60 Po=3.8W cannot be set at the condition of =890 to
900 | 50 | 3.02| 3.43 |1.269]33.05 8.65 2.17 | 51.99 | <-60 | |900MHz and Vgg 35V.
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RD0O1MUS1 & RDO7MVS1B 2-Stage amplifier RF performance at f=740-870MHz
AN-900-028-A

RDO01MUS1 & RDO7MVS1B 2-Stage amplifier Po vs. Pin characteristics
f=740MHz

Vdd=7.2V

Vgg=3.5V

Pin

Pout

Idd

(dBm)

(W)

(dBm)

(W)

A)

Gp
(dB)

Effi
(%6)

2SP
(dBc)

3SP
(dBc)

0.001

21.63

0.15

0.928

21.63

2.18

<-60

<-60

0.001

22.60

0.18

0.943

21.60

2.68

<-60

<-60

0.002

23.57

0.23

0.953

21.57

3.32

<-60

<-60

0.002

24.52

0.28

0.962

21.52

4.09

<-60

<-60

0.003

26.00

0.40

0.979

22.00

5.65

<-60

<-60

0.003

26.37

0.43

0.984

21.37

6.12

-49.07

-50.62

0.004

27.71

0.59

1.009

21.71

8.13

<-60

<-60

0.005

28.36

0.69

1.025

21.36

9.29

-51.07

-52.62

0.006

29.28

0.85

1.052

21.28

11.18

-51.58

-53.13

Ol |N|jojo|h]|WIN]IFL]|O

0.008

30.18

1.04

1.085

21.18

13.35

<-60

<-60

=
o

0.010

31.15

1.30

1.130

21.15

16.02

<-60

<-60

[EEY
[EY

0.013

32.05

1.60

1.178

21.05

18.90

-53.91

-55.46

=
N

0.016

32.94

1.97

1.241

20.94

22.02

-53.74

-55.29

[EEY
w

0.020

33.83

2.42

1.317

20.83

25.47

-54.24

-55.79

'_\
.[;

0.025

34.71

2.96

1.412

20.71

29.09

-53.90

-55.45

=
a1

0.032

35.59

3.62

1.529

20.59

32.90

-54.40

-55.95

[EEY
[o2]

0.040

36.49

4.46

1.670

20.49

37.07

-55.74

-57.29

[EEY
~

0.050

37.15

5.19

1.788

20.15

40.29

-57.57

-59.12

Pout(dBm), Gain(dB)

Po, Gain, Eff & Idd vs. Pin (f=740 MHz)

—&— Pout(dB)
—0—1dd(A)

I
o
Idd(A), Eff(%

0 5 10 15
Pin(dBm)

[EEY
o0

0.063

37.53

5.66

1.848

19.53

42.55

-59.57

-61.12

[EnY
(]

0.079

37.72

5.92

1.875

18.72

43.83

<-60

<-60

N
(=]

0.100

37.84

6.08

1.889

17.84

44.70

<-60

<-60

Vdd=7.2V

810MHz

\Vgg=3.5V

Pin

Pout

(dBm)

(W)

(dBm)

(W)

Idd
")

Gp
(dB)

Effi
(%)

2SP
(dBc)

3SP
(dBc)

0.001

27.63

0.58

0.987

27.63

8.16

<-60

<-60

0.001

28.39

0.69

1.004

27.39

9.55

<-60

<-60

0.002

29.46

0.88

1.026

27.46

11.95

<-60

<-60

0.002

30.39

1.09

1.051

27.39

14.46

<-60

<-60

0.003

31.33

1.36

1.086

27.33

17.37

<-60

<-60

0.003

32.27

1.69

1.126

27.27

20.81

<-60

<-60

0.004

33.28

2.13

1.186

27.28

24.93

<-60

<-60

0.005

34.08

2.56

1.238

27.08

28.70

<-60

<-60

0.006

34.90

3.09

1.317

26.90

32.58

<-60

<-60

Ol N[O ]|WIN]IF]|O

0.008

35.74

3.75

1.405

26.74

37.07

<-60

<-60

Iy
(=]

0.010

36.32

4.29

1.488

26.32

39.99

<-60

<-60

[N
[N

0.013

36.73

4.71

1.553

25.73

42.13

<-60

<-60

Iy
N

0.016

36.98

4.99

1.592

24.98

43.52

<-60

<-60

[
[

0.020

37.17

5.21

1.626

24.17

44.52

<-60

<-60

-
N

0.025

37.28

5.35

1.648

23.28

45.05

<-60

<-60

[
U1

0.032

37.36

5.45

1.663

22.36

45.49

<-60

<-60

Ay
(2]

0.040

37.43

5.53

1.679

21.43

45.78

<-60

<-60

-
~

0.050

37.49

5.61

1.690

20.49

46.10

<-60

<-60

Pout(dBm), Gain(dB)

Po, Gain, Eff & I1dd vs. Pin (f=810 MHz)
40

B e
30 - ﬁ:
25

20 -
15 +

—e— Pout(dB)
—o—1dd(A)
—A— Gp(dB)
—@— Eff

al
o

N
o

Idd(A), Eff(%)

w
o

10
5

0

I
=N
o O

o

0 5 10 15
Pin(dBm)

20

25

[Eny
00

0.063

37.52

5.65

1.701

19.52

46.14

<-60

<-60

Ay
O

0.079

37.57

5.71

1.711

18.57

46.39

<-60

<-60

N
[«]

0.100

37.60

5.75

1.720

17.60

46.48

<-60

<-60




RDO01MUS1 & RDO7MVS1B 2-Stage amplifier Po vs. Pin Characteristics

RD0O1MUS1 & RDO7MVS1B 2-Stage amplifier RF performance at f=740-870MHz
AN-900-028-A

Pout(dBm), Gain(dB)

Po, Gain, Eff & Idd vs. Pin (f=870 MHz)

—&— Pout(dB)
40 —o—1dd(A)
35 | —&— Gp(dB)
30 —o— Eff
25 -ﬁ::: 150 &
i
20 | 140
<
15 | 1303
10 20
5 10
0 0
0 5 10 15 20 25
Pin(dBm)

f = 870MHz

vdd=7.2V Vgg=3.5V
Pin Pout | 1dd | Gp | Effi | 2sP | 3sp
@m) | w) [@m] wy | @& | @) | @) | dBc | dBc
o[ 0.001] 25.45] 0.35] 0.953] 25.45] s5.11| <60 | <-60
1] 0.001] 26.11] 0.41] 0.962] 25.11] 5.90] <60 | <-60
2| 0.002] 27.15] 0.52] 0.969] 25.15] 7.44] <-60 [ <-60
3] 0.002] 28.11] 0.65] 0.979] 25.11] 9.18] <-60 | <-60
4] 0.003] 29.06] 0.81] 0.994] 25.06] 11.25] <-60 | <-60
5] 0.003] 30.00] 1.00] 1.010] 25.00] 13.75] <-60 | <-60
6] 0.004] 31.01] 1.26] 1.032] 25.01] 16.98] <-60 [ <-60
7] 0.005] 31.79] 1.51] 1.055] 24.79] 19.87] <-60 | <-60
8| 0.006] 32.77] 1.89] 1.001] 24.77] 24.10] <-60 [ <-60
o| 0.008] 33.45] 2.21] 1.123] 24.45] 27.38] <-60 [ <-60
10] 0.010] 34.20] 2.63] 1.172] 24.20] 31.16] <-60 [ <-60
11] 0.013] 34.75] 2.99] 1.216] 23.75] 34.09] <-60 | <-60
12| 0.016] 35.16] 3.28] 1.256] 23.16] 36.29] <-60 [ <-60
13| 0.020] 35.56] 3.60] 1.310] 22.56] 38.14] <-60 | <-60
14| 0.025] 35.80] 3.88] 1.364] 21.89] 39.52] <-60 [ <-60
15[ 0.032] 36.18] 4.15| 1.429] 21.18] 40.34] <-60 [ <-60
16| 0.040] 36.40] 4.37] 1.484] 20.40] 40.85] <-60 [ <-60
17| 0.050] 36.56] 4.53] 1.534] 19.56] 41.01] <-60 | <-60
18] 0.063] 36.70] 4.68] 1.584] 18.70] 41.02] <-60 [ <-60
19| 0.079] 36.82] 4.81| 1.632] 17.82] 40.93] <-60 | <-60
20| 0.100] 36.89] 4.89] 1.667] 16.89] 40.71] <-60 | <-60
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RD0O1MUS1 & RDO7MVS1B 2-Stage amplifier RF performance at f=740-870MHz

AN-900-028-A
RD01MUS1 & RDO7MVS1B 2-Stage amplifier Po and Idd vs. Vdd characteristics
Conditions: f=740MHz, Pin=50mW, Vdd=7.2V, Vgg=3.5V.
\/dd(V ldd(A) | Po(W)|Gp(dB)| Effi(%) Po and Idd vs. Vdd (f=740MHz)
3 | 090 ] 092 | 12.64] 34.00 10 ‘ 5
4 | 111] 1.79 | 15.54| 40.21 —e—Po(W)
5 | 1.34 | 2.84 | 17.54| 42.45 8 ——dd(A) 4
6 | 156 | 4.08 | 19.12| 4351 . ;
7 | 176 | 5.18 | 20.15] 41.97 g <
o
8 | 1.81 | 5.55 | 20.45| 38.27 e 41 1,2
9 | 1.79 | 5.46 | 20.38| 33.93
2 r 11
0 0
2 4 6 8 10
vdd(v)
Conditions: f=810MHz, Pin=50mW, Vdd=7.2V, Vgg=3.5V.
vdd(V)| Idd(A) | Po(W)|Gp(dB)| Effi(%) Po and Idd Vs Vdd(f=810MHz)
3 | 088 |0.85 [12.29] 32.30 10 ‘ 5
4 | 104|165 |15.19] 39.74 —e—PoW) »
5 [123 [264 [17.23] 43.10 8 —m—Idd(A) 4
6 | 143 | 3.88 |18.90 | 45.38 6 | |3
7 | 1.64 | 5.34 [20.29 ] 46.57 g <
8 | 184 |6.98 [21.45] 47.47 £ 4 - ) 3
9 | 204|878 [2245] 47.87
2 r 11
0 0
2 4 6 8 10
vdd(V)
Conditions: f=870MHz, Pin=50mW, Vdd=7.2V, Vgg=3.5V.
vdd(V)| Idd(A) | Po(W)|Gp(dB)| Effi(%) Po and Idd Vs Vdd(f=870MHz)
3 | 089 | 077 | 11.88]| 28.90 10 5
4 [ 1.05] 146 [14.65] 34.76 . $—Po(W) .
5 | 121 | 2.28 | 16.59] 37.59 ¥ ldd(A)
6 | 1.36 | 3.26 | 18.14| 39.86 — 6| 132
7 | 149 | 436 | 19.41| 41.86 56 =1
ie]
8 | 1.61 | 551 |20.42] 42.70 o 4t 12-=
9 | 171 ] 6.71 | 21.28| 4352 ) 1
0 0
2 4 6 8 10
vdd(V)
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RD0O1MUS1 & RDO7MVS1B 2-Stage amplifier RF performance at f=740-870MHz

RD01MUS1 & RDO7MVS1B 2-Stage amplifier Po and Idd vs. Vgg characteristics

Conditions: f=740MHz, Pin=50mW, Vdd=7.2V.

vgg(V)|idd(A) [Po(w) |Gp(dB) Effi(s)
2.2] 0.338] 0.12] 3.87] s5.01
2.4] 0.475] 0.33] 825 9.77
2.6] 0.663] 0.73] 11.61] 15.19
2.8] 0.875] 1.43] 14.56] 22.70
3.0] 1.138] 2.41| 16.83] 29.41
3.2| 1.413] 3.62| 18.60] 35.58
3.4] 1.663] 4.72| 19.75] 39.42
3.6] 1.875| 5.50| 20.48] 41.41
3.8] 2.063] 6.27| 20.98] 42.21
4.0] 2.263 6.78] 21.32] 41.61

Conditions: f=810MHz, Pin=50mW, Vdd=7.2V.

Vog(V) [Idd(A) |Po(W) |Gp(dB) |Effi(%)
22| 0.763] 1.74] 1542| 31.67
24| 0900] 238] 16.78] 36.73
2.6] 1.025] 3.05] 17.85] 4133
28| 1.163] 3.70] 18.69 44.19
3.0] 1300] 4.29] 19.33] 4583
32| 1450] 4.86] 19.88] 46.55
34| 1600] 538] 20.32] 46.70
3.6] 1.750] 5.86] 20.69] 4651
38| 1925] 6.28] 20.99] 4531
40] 2113] 6.64] 21.23] 43.65

Conditions: f=870MHz, Pin=50mW, Vdd=7.2V.

vgg(V)|1dd(a) [Po(w) [Gp(dB)Effi(%)
2.2| 0.500] 0.94] 12.75] 26.14
2.4| 0.663| 1.63] 15.13] 34.15
2.6| 0.825] 2.37| 16.76] 39.90
2.8| 0.975| 3.01| 17.80] 42.88
3.0| 1.125] 3.53| 18.49] 43.58
3.2| 1.275] 3.99| 19.02] 43.46
3.4| 1.438] 4.38] 19.43] 42.30
3.6] 1.600] 4.70] 19.73] 40.80
3.8| 1.763| 4.98| 19.98] 39.23
4.0] 1.938] 5.20] 20.17| 37.27

AN-900-028-A
Po and Idd Vs Vgg(f=740MHz)

8 .
_° [ [P L
56, 4 | |—e—Idd(A) 2 <
o k=)

2t 11

0 —ﬁ: 0

2.0 25 3.0 35 40
Vag(V)
Po and Idd Vs Vgg(f=810MHz)
8 I 4
6 |1 —l— Po(W) 3
. —o—dd(A) _
=, | <
5! =
2 | oo 1
0 0
2.0 25 3.0 35 4.0
Vgg(V)

Po and Idd Vs Vgg(f=870MHz)
T ‘
6 ——Po(W) 3

<
‘;54 —o—1dd(A) <
a S
2 > 11
0 0
2.0 2.5 3.0 3.5 4.0
Vgg(V)
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RD0O1MUS1 & RDO7MVS1B 2-Stage amplifier RF performance at f=740-870MHz
AN-900-028-A

RDO01MUS1 & RDO7MVS1B 2-Stage amplifier Equivalent Circuit (@f=740-870MHz)

Ydd(+7.2V)

ez (+3.5Y)

10uF, 50V 77 -ch
oer ]: 10K OHM
10K OHW o [@] -
41K OHM
36K OHM J:-JVWV-*
i 37.8rH
J:_ RDDTHUST 4.7K OHM
740-870MHz T 106F -
15007 14 Brn | 4. 2 {1
RF-in e———}— ]
= 3pF ek -
106F I BDFI I I
™ kxi

-

I

2200pF

1UDFI 8ok
ROOTMYSTE =

740-870MHz

L 34.5nH: Erameled wire 5Turns,D:0.43mm, 2. 46mm0.0
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