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SUBJECT: Recommendation of the output power control

for RA45H7687M1
GENERAL:
Figure 1 shows recommended output power control of RA45H7687M1, which can be
controlled by Vgg. and P;, adjusters.
RF OUTPUT of RA45H7687M1 can be controlled from about 1.5W to 45W by applying this
system.
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Figure 1 Recommended output power control block diagram for RA45H7687M1

1 How to supply Vee:

The internal resistor value in this module between Vg1, Where RF is input, and ground is
equal to 15k ohm as shown in figure 1. DC voltage between Vgs; and ground has to be
fixed at 3.4V (tolerance=7%) to keep minimum performance. So, it is necessary that the
external resistor value and the battery voltage shown in fig.1 should be set accurately.
A design example of the external resistor value (ERV) and the battery voltage (BV) is
indicated below.
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Recommendation of the output power control for RA45H7687M1

ERV=150000hm/3.4VxBV — 150000hm
Ve61=150000hmxBV/(ERV + 150000hm)

1)
)

AN-900-026-B

For example, when BV shall be set at 5V, ERV is putting 5V into equation 1 gives 7k ohm.

In this case, Vge1 in practice is around 3.41V from calc. of equation 2 if we choose
ERV=7k ohm, and matches the Vgg; standard (i.e. 3.162V<available-Vs51<3.638V).

Designed Vg1=3.41V

14k ohm 14k ohm
_ 5v

Figure 2 An example of desighed Vge:

2 Adjusters operation

As for adjusters (i.e. Pj, and Vge2), figure 3 shows recommended performance.
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Figure 3 Recommended the link between P;, and Vgg, for RA45H7687M1
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The point A, B in figure 3 shows each condition of output power in table 1 which is
defined by the standard of this module.

Table 1
SYMBOL PARAMETER | CONDITIONS MIN | TYP | MAX | UNIT
Poutt Output Power 1 | Vpp=12.8V, Vge1=3.4V, Veg=5V, Pi,=17dBm 45 w
Poutz Output Power 2 | Vpp=15.2V, Vge1=3.4V, Vee=1V, P=2dBm 15 | W

Therefore, the locus of figure 3, the link condition between P;, and Vgg,, should cross
point A and not tangent to point B.

We indicate the recommended locus which is based on above condition in this graph.

Pin and Ves2 Which go through this locus is most suitable to get stable output power i.e.
1.5W<Pout<45W at 764-t0-870-MHz.

By employing this locus, electrical characteristics, such as P, total efficiency (mT), Pin
and Vggz, are roughly evaluated as below by using contour map shown in the next

section.

Table 2 Roughly evaluated values at Py,;=1.5W

Freg. [MHz] 764 785 806 835 870
, Pin [dBm] 7.3 49 4.0 6.2 7.1
Adjusters
Vaez [V] 2.9 2.3 2.1 2.6 2.8
. nT [%] 10 10 8 9 8
Ch':'rzztt:fiﬁc 2SP [dBc] | <-65 <65 <65 <65 <65
3SP[dBc] | <-65 <-65 <-65 -44 -45
Table 3 Roughly evaluated values at Py =19W
Freg. [MHz] 764 785 806 835 870
_ Pin [dBm] 9.8 8 8.5 10.3 10.9
Adjusters
Vae2 [V] 3.4 3 3.1 35 3.7
Electrical nT [%] 30 30 30 30 28
Characterristic |-23P1dBcl | -59 -58 -65 <-65 <-65
3SP[dBc] | <-65 <-65 <-65 -52 -52
Table 4 Roughly evaluated values at P, ,;=45W
Freg. [MHz] 764 785 806 835 870
_ Pn[dBm] | 134 11.6 12.1 13.6 14.3
Adjusters
Vae2 [V] 42 3.8 3.9 43 44
Electrical nT [%] 42 42 42 41 40
Characteristic |-23P1dBc] | -55 -54 -57 -60 <-65
3SP[dBc] | <-65 <-65 -57 -46 -48

3 Contour map supporting RA45H7687M1 OUTPUT POWER CONTROL DESIGN
Followings are contour map for your information.
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CONTOUR MAP @ 764MHz NOTE: P, less than 20dBm is not accurate.
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Recommendation

CONTOUR MAP @ 785MHz

of the output power control for RA45H7687M1
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NOTE: P, less than 20dBm is not accurate.
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CONTOUR MAP @ 806MHz

Recommendation of the output power control for RA45H7687M1
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NOTE: P, less than 20dBm is not accurate.

I I 20
I I 1= m75-50
m7o-7F5
16 ms5-70
14 mSo-65
E55-60
12 CO50-55
10 PinldEm] = 4550
- aA0-45
=
autl¥™] =] O35—40
a mE0-35
Em25-30
4 moo-25
" m15-20
O10-15
o m5-10
o 04 03 6 24 28 3.2 3.6 4 44 48 52 58 8 = o5
ez [l
20
13
8 = 45-50
14 O 40-45
W35 —40
1z moo-a5
10 PinldBm] B25-30
mo0-25
PouwldBEm] m15-20
" m10-15
ms5-10
<+ Oo0-5
o m-5-0
=105
o
a2 [
— 20
— 12
16
14 mA5-50
- Ao—A5
12 ma5-—40
10 PinldBm] mao-35
E25-30
o
nTrEe] i s m20-25
] & O15—20
| O10-15
4 m5-10
s mo-5
o
0o o4 o8 1 1. 24 28 3.2 36 4 44 48 52 586 8
gz [l
="
12
m-—5-0
18 m—-10-—5
14 E-15—10
O-20-—15
12 m-25——20
10 PinldBm] m 3025
2SP[dEC] B -35-——30
4035
" E-45—40
m-50-—45
El O-55—50
N O—-60-——55
m-65—60
o m-—70-——65
0 04 o8 12 168 2 =24 28 32 36 4 44 48 52 58 &
ez [l
I ; 20
3, | T 18
7 m—-5—-0
I 18 m-10—5
14 E-15—10
il = O-20-—15
N 12 m-25——20
10 PinldBm] -7327732
1 O35
asP[dEC] s
" E—45-—4a0
m-50-——4a5
El O-55—50
. O-60-—55
w5560
o m-70—65
0 04 o8 12 168 2 =24 28 32 36 4 44 48 52 58 &

ez [v]

Application Note for Silicon RF Power Semiconductors

6/8



Recommendation of the output power control for RA45H7687M1

CONTOUR MAP @ 835MHz
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NOTE: P, less than 20dBm is not accurate.
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Recommendation of the output power control for RA45H7687M1

CONTOUR MAP @ 870MHz

AN-900-026-B
NOTE: P, less than 20dBm is not accurate.
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