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1. Crystal Selection Guide
To select an appropriate crystal for A7139 is important for good RF performance. If users are
not familiar with how to choose the X’tal, we suggest them to use the one in BOM of MD7139
module spec. The X’tal spec. shown in table 1~5 are some suitable examples for different
applications. Users can also get more information in “FQA4 0001 Xtal Selection”. Users can
adjust frequency by enable INTXC to setting XCL in register [08] page 9. Please read A7139
datasheet or contact our FAE for detail.

X’tal Type: 49S

X’tal Load Capacitance: 20pF

X’tal Shunt Capacitance: 7pF

X’tal Drive Level: 100uW typ.

X’tal Eqiuvalent Series Resistor (ESR): =<100Q *!

Table 1 : 315 MHz Band

One of TRx is above
. TRx are both in the | One of TRx is in room |room temperature and
IFBW DR | Deviation Frexliaelnc same temperature temperature the other one is below
(KHz) | (Kbps) | (Kbps) (I\(lez) Yy room temperature
Tolerance |~ Stability |Tolerance | Stability |Tolerance| Stability
(ppm) (pPm) (ppm) (ppm) (ppm) (ppm)
50 10 18.75 12.8 20 20 X X X X
100 10 375 12.8 20 20 20 20 20 20
100 100 37.5 12.8 20 20 20 20 10 15
150 150 56.25 12.8 20 20 20 20 20 20
250 250 93.75 16 20 20 20 20 20 20
Table 2 : 433 MHz Band
One of TRx is above
. TRx are both in the |One of TRx is in room [room temperature and
IFBW DR | Deviation Frextizlnc same temperature temperature the other one is below
(KHz) | (Kbps) | (Kbps) (I\(lez) Yy room temperature
Tolerance | Stability |Tolerance| Stability |Tolerance| Stability
(Ppm) (Ppm) (ppm) (ppm) (ppm) (ppm)
50 10 18.75 12.8 15 20 X X X X
100 10 375 12.8 20 20 20 20 10 15
100 100 37.5 12.8 20 20 10 20 10 10
150 150 56.25 12.8 20 20 20 20 10 20
250 250 93.75 16 20 20 20 20 20 20

Annotation 1 :

A7139 can works well with an X’tal with ESR < 100 Q. However, the X tal settling time will get longer with
higher ESR. The X’tal shown in BOM of MD7139 module spec. is fully tested. If users have problems with
X’tal selection, please contact your X’tal supplier or AMICCOM’s FAE.
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Table 3 : 470 ~ 510 MHz Band

One of TRx is above
. TRx are both in the |One of TRx is in room |room temperature and
IFBW DR | Deviation X'tal same temperature temperature the other one is below
(KHz) | (Kbps) | (Kbps) Frequency room temperature
P P (MH2)
Tolerance | Stability | Tolerance | Stability |Tolerance| Stability
(ppm) (Ppm) (pPpm) (ppm) (ppm) (pPpm)
50 10 18.75 12.8 10 20 X X X X
100 10 375 12.8 20 20 20 20 10 15
100 100 375 12.8 20 20 10 15 10 10
150 150 56.25 12.8 20 20 20 20 10 15
250 250 93.75 16 20 20 20 20 20 20
Table 4 : 868 MHz Band
One of TRx is above
. TRx are both in the |One of TRx is in room [room temperature and
IFBW DR | Deviation Frexljzlnc same temperature temperature the other one is below
(KHz) | (Kbps) | (Kbps) (I\C/IlHZ) y room temperature
Tolerance | Stability | Tolerance | Stability |Tolerance| Stability
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
50 10 18.75 12.8 X X X X X X
100 10 375 12.8 20 20 10 10 X X
100 100 37.5 12.8 15 20 X X X X
150 150 56.25 12.8 20 20 10 15 X X
250 250 93.75 16 20 20 20 20 10 15
Table 5 : 915 MHz Band
One of TRx is above
. TRx are both in the |One of TRx is in room [room temperature and
IFBW DR Deviation Frextizlnc same temperature temperature the other one is below
(KHz) | (Kbps) | (Kbps) (l\(lez) Yy room temperature
Tolerance | Stability |Tolerance| Stability |Tolerance| Stability
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
50 10 18.75 12.8 X X X X X X
100 10 375 12.8 20 20 10 10 X X
100 100 37.5 12.8 15 20 X X X X
150 150 56.25 12.8 20 20 10 10 X X
250 250 93.75 16 20 20 20 20 10 15
Annotation 2 :
“x”” means not suggestion.
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2. Application Circuit and Layout Guide
2.1 Application Circuit

MD7139 is AMICCOM’s reference design for sub 1GHz application (please see module
spec. for the last update). The schematic is as Fig. 2.1a~2.1d and the layout is as Fig.
2.1e~2.1h. This document mainly notifies some key points which should be paid attention
while doing PCB layout.
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Fig. 2.1a  Schematic of MD7139-A41
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2.2 Layout Guide
1. Bad ground plane always induce poor RF performance. Hence, a solid ground where it

under the IC should be intact and not fragmentary can make the best RF performance of
AT7139. Please refer to Fig. 2.2a.

Fig. 2.2a solid ground for Bottom-layer (2L PCB)

2. The impedance of RF path should be as close to 50 ohm as possible, and the RF trace
should also be as short as possible. The ground plane below all RF traces must be
intact and not fragmentary. The matching network (C3, L1, C12, C10, L2, L6, C13, R2)
and LPF (C8, L4, C18, L3 and C17), should be placed close to A7139 IC because the
matching network affects RF performance (power, and current) heavily. Therefore, we
strongly recommend user to follow components placement and layout where shown in
Fig. 2.2b without any change.

Fig. 2.2b RF matching
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3. In addition to ground plane, the clean and stable VDD source is also a key factor to
impact RF performance. The bypass capacitor (C2, C4, C5, C6, C7, C11 and C20) on
this reference design is used for this purpose. To have the clean VDD source to A7139,
those capacitors should be placed as close to the IC pins as possible and its ground via
should be just nearby the components ground pad. Please refer to Fig. 2.1f.

4. C15, C16 are PLL loop filter capacity. These capacitors (C15 and C16) should be
correct and be close to IC pin 9 to for good PLL performance. Please refer to Fig. 2.1f.

5. The X’tal traces should be as short as possible and are better to be isolated by ground
via. In addition, to minimize cross talk issue, components placement shall be as far
away to X’tal trace as possible. Please refer to the white traces in Fig. 2.2c.

Fig. 2.2¢ Xtal trace

6. To get better performance, the ground pins of C6 (bypass capacitor of VDD_VCO),
C7 (bypass capacitor of VDD PLL), C15 and C16 (capacitors of the loop filter)
should connect to the ground plane on bottom layer and be isolated to the ground plane
on top layer. Please refer to the green pads in Fig. 2.2d.
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3. Tx Power Control Setting
Users can get different TX power by setting TBG (Tx Buffer Gain), TDC (TX Current Select)
and PAC (PA Current Select) in register [07] as the tables below. The default setting of
register [09] page 0. The power maybe change between different modules because the

variation of components.

Oct. 2023, V0.2 (PRELIMINARY) 12 AMICCOM Electronics Corporation
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MD7139-A41 power control setting

(433MHz2)

AVG

PAC=0

PAC=1

PAC=2

PAC=3

TBG

TDC

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

N[O~ |WIN|(F|O

-13.9

8.5

-13.9

8.5

-14.0

8.4

-13.9

8.4

3.7

16.9

7.7

24.0

9.2

28.0

10.6

33.1

6.3

20.2

9.9

28.5

11.3

33.1

125

39.0

9.2

25.3

12.4

35.4

13.6

41.0

14.6

48.5

11.6

31.1

14.5

42.8

15.5

49.6

16.5

59.0

14.6

41.3

17.3

57.3

18.3

67.9

18.9

84.7

16.5

50.5

19.0

71.6

19.8

89.4

19.8

120.6

17.3

55.2

19.7

79.2

20.1

102.5

19.9

143.0

AVG

PAC=0

PAC=1

PAC=2

PAC=3

TBG

TDC

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

~Nog|~|w|N(F|O

-13.9

8.4

-13.9

8.4

-14.0

8.4

-14.0

8.4

6.7

23.7

10.1

31.3

11.3

35.3

12.4

40.1

9.4

28.5

12.4

37.2

134

41.6

14.4

47.1

12.3

35.4

14.8

45.7

15.7

51.1

16.6

57.7

14.6

42.8

16.7

54.3

17.5

60.3

18.3

67.7

16.9

53.0

18.6

65.6

19.3

72.7

20.0

82.5

18.2

61.0

19.7

74.8

20.4

83.8

20.9

101.7

18.8

65.4

20.2

80.2

20.8

90.6

21.1

116.9

AVG

PAC=0

PAC=1

PAC=2

PAC=3

TBG

TDC

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Noa|ls|wiN(Fk|O

-13.9

8.5

-13.9

8.4

-14.0

8.4

-14.0

8.4

8.1

28.2

11.3

36.1

124

40.1

135

44.9

10.7

33.4

13.4

42.4

14.4

46.1

15.4

52.2

13.4

40.8

15.7

51.2

16.5

56.7

17.4

62.7

155

48.2

17.3

59.0

18.0

64.3

18.7

70.7

175

57.3

18.9

68.1

19.5

74.0

20.1

81.5

18.7

64.8

19.9

76.3

20.4

83.1

21.0

94.5

19.2

69.3

20.4

81.5

20.8

88.9

21.3

106.8

AVG

PAC=0

PAC=1

PAC=2

PAC=3

TBG

TDC

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

~NoOg|h~h|WIN|(F|O

-13.9

8.4

-13.9

8.4

-14.0

8.4

-13.9

8.4

8.9

31.3

11.9

39.3

12.9

43.3

14.0

48.1

11.3

36.6

13.9

45.6

14.8

50.2

15.8

55.5

13.9

43.9

16.0

54.2

16.8

59.3

17.6

65.2

15.8

50.9

175

61.2

18.1

66.2

18.8

72.2

17.7

59.5

19.0

69.6

19.5

75.0

20.1

81.8

18.9

67.1

20.0

77.6

20.4

83.8

21.0

93.2

19.5

71.7

20.5

82.8

20.8

89.4

21.3

103.5
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MD7139-A51 power control setting

(490MHz2)

AVG

PAC=0

PAC=1

PAC=2

PAC=3

TBG

TDC

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

N[O~ |WIN|(F|O

-17.1

8.3

-17.2

8.3

-17.2

13.2

-17.2

8.3

3.6

16.0

7.4

23.0

8.8

29.7

10.0

32.4

6.3

19.3

9.7

27.4

10.9

35.4

12.1

38.1

9.3

24.3

12.3

34.1

134

45.4

14.4

47.6

11.9

30.0

14.5

41.6

15.5

56.9

16.4

58.4

15.1

40.4

17.5

56.3

18.3

74.9

19.0

85.0

17.0

49.5

19.4

71.4

20.0

74.3

20.0

124.7

17.7

53.8

20.0

79.7

20.3

91.5

20.1

149.7

AVG

PAC=0

PAC=1

PAC=2

PAC=3

TBG

TDC

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

~Nog|~|w|N(F|O

-17.2

8.3

-17.2

8.3

-17.3

14.8

-17.3

8.3

6.6

22.6

9.8

30.0

10.9

37.1

12.0

38.9

9.3

27.1

12.1

35.5

1311

43.9

14.0

45.6

12.4

34.0

14.7

44.1

15.6

54.1

16.4

56.3

14.9

41.8

16.9

53.2

17.6

64.2

18.3

67.2

17.5

53.2

19.1

66.1

19.7

77.0

20.3

83.8

18.8

61.0

20.3

75.4

20.8

69.8

21.2

105.5

19.3

64.9

20.7

80.2

21.2

81.7

21.3

123.5

AVG

PAC=0

PAC=1

PAC=2

PAC=3

TBG

TDC

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Noa|ls|wiN(Fk|O

-17.1

8.3

-17.2

8.3

-17.2

15.8

-17.3

8.3

8.0

27.1

11.0

34.7

12.0

42.0

13.0

43.6

10.7

32.1

13.2

40.8

14.1

49.1

15.0

50.8

13.5

39.6

15.7

49.8

16.5

59.0

17.2

61.7

15.9

47.7

17.6

58.9

18.3

68.2

18.9

71.3

18.2

58.3

19.5

69.3

20.0

78.0

20.5

83.3

19.3

65.3

20.4

77.1

20.9

69.1

21.3

97.0

19.8

69.0

20.8

81.4

21.2

80.3

21.5

111.5

AVG

PAC=0

PAC=1

PAC=2

PAC=3

TBG

TDC

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

Power
(dBm)

Current
(mA)

~NoOg|h~h|WIN|(F|O

-17.2

8.3

-17.2

8.3

-17.2

16.5

-18.0

8.3

8.9

30.3

11.7

38.0

12.6

45.3

134

46.9

11.4

35.4

13.8

44.2

14.7

52.3

15.4

54.2

14.1

42.9

16.1

53.3

16.9

62.1

17.5

65.0

16.3

51.0

18.0

61.8

18.5

70.5

19.0

73.4

18.4

60.8

19.6

71.1

20.1

79.2

20.5

83.8

19.5

67.6

20.5

78.5

20.9

84.8

21.3

95.2

20.0

71.3

20.9

82.7

21.3

89.9

21.6

107.4
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MD7139-A81 power control setting (868MHz)
AVG PAC=0 PAC=1 PAC=2 PAC=3
T8G | TDC Power |Current| Power |Current| Power [Current| Power [Current
(dBm) | (mA) | (dBm)| (mA) | (dBm)| (mA) [(dBm)| (mA)
0 -30.3| 88 |-304| 88 |-30.4| 88 |-30.5| 8.8
1 -10.3| 111 | -40 | 17.1 | -23 | 21.2 | -0.8 | 26.7
2 -7.3 1119 | -1.3 | 186 | 04 | 231 | 1.7 | 29.1
3 0 -35 (136 | 20 [ 215 | 35 | 269 | 48 | 34.1
4 1.1 | 16.7 | 58 | 270 | 7.1 | 340 | 8.2 | 43.6
5 52 [ 21.0 ] 9.2 | 33.7 | 104 | 425 | 11.4 | 54.9
6 85 | 266 | 12.0 | 429 | 13.0 | 54.6 | 13.8 | 71.6
7 124 | 36.7 | 15.3 | 60.5 | 16.1 | 79.5 | 16.7 | 108.1
AVG PAC=0 PAC=1 PAC=2 PAC=3
18G | TDC Power |Current| Power |Current| Power [Current| Power [Current
(dBm)| (mA) |(dBm) | (mA) | (dBm)| (mA) | (dBm)| (mA)
0 -30.4| 88 |-304| 88 |-30.5| 88 |-30.5| 8.8
1 -7.7 | 151 | -1.7 | 21.3 | 0.0 | 254 | 1.4 | 30.9
2 -45 (16.2 | 1.1 | 230 | 2.7 | 275 | 40 | 335
3 1 -04 | 185 | 44 | 26.6 | 58 [31.8 | 7.0 | 38.9
4 42 | 227 | 82 | 330 | 95 | 39.7 | 10.5 | 48.9
5) 85 | 289 | 11.6 1412 | 126 | 49.2 | 13.4 | 60.6
6 11.8 | 36.7 | 14.2 | 51.7 | 15.1 | 619 | 158 | 77.4
7 152|493 | 174 | 704 | 18.2 | 86.4 | 18.8 | 112.2
AVG PAC=0 PAC=1 PAC=2 PAC=3
18G | TDC Power |Current| Power |Current| Power [Current| Power [Current
(dBm) | (mA) | (dBm) | (mA) | (dBm)| (mA) |(dBm)| (mA)
0 -30.3 | 88 [(-304| 88 |-304| 88 |-30.5| 8.8
1 -6.1 11182 | -03 | 245 | 1.4 | 28.7 | 2.7 | 34.2
2 291196 | 24 | 265 | 40 | 31.0 | 5.2 | 37.0
3 5 1.3 | 223 | 5.7 | 305 | 7.1 | 35.7 | 8.3 | 42.7
4 59 | 272 | 95 | 376 | 10.7 | 440 | 11.6 | 53.0
5 10.1 | 344 | 12.7 | 46.6 | 13.6 | 54.1 | 14.4 | 65.0
6 13.1 | 43.0 | 15.2 | 576 | 16.0 | 67.2 | 16.8 | 81.8
7 16.2 | 56.6 | 18.2 | 76.7 | 19.0 | 91.3 | 19.7 | 115.3
AVG PAC=0 PAC=1 PAC=2 PAC=3
18G | TDC Power |Current| Power |Current| Power [Current| Power [Current
(dBm) | (mA) [(dBm)| (mA) | (dBm) | (mA) | (dBm)| (mA)
0 -304| 88 |-304| 88 |-30.5| 88 |-30.5| 8.8
1 -50 (205 | 06 | 269 | 23 | 311 ]| 3.6 | 36.6
2 -1.7 [ 220 | 34 | 291 | 49 | 336 | 6.1 | 395
3 3 25 [ 250 6.7 [ 334 | 80 | 385 | 9.2 | 455
4 7.1 | 306 | 104 | 410 | 115 | 473 | 124 | 56.0
5 11.1 | 384 | 135 | 504 | 14.3 | 57.7 | 15.1 | 68.2
6 139|473 | 158 | 61.8 | 16.6 | 71.1 | 17.4 | 85.0
7 16.8 | 61.2 | 18.7 | 80.7 | 195 | 94.7 | 20.2 [117.3
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MD7139-A91 power control setting (915MHz)
AVG PAC=0 PAC=1 PAC=2 PAC=3
T8G | TDC Power |Current| Power |Current| Power [Current| Power [Current
(dBm) | (mA) | (dBm)| (mA) | (dBm)| (mA) [(dBm)| (mA)
0 -33.1| 84 |-33.2| 84 |-33.2| 84 |-33.2| 8.4
1 -12.3]1 103 | -5.2 | 156.8 | -3.5 | 19.6 | -2.0 | 24.7
2 -91 (110 | -26 | 171 | -0.7 | 21.2 | 0.7 | 26.9
3 0 -51 (124 ] 08 | 19.7 | 25 | 248 | 3.8 | 31.6
4 -04 | 151 | 48 | 247 | 6.3 | 31.3 | 7.4 | 405
5 40 | 188 | 84 | 308 | 9.7 | 39.2 | 10.6 | 51.1
6 76 | 238|113 | 39.3 | 123 | 50.6 | 13.0 | 67.1
7 11.7 | 329 | 146 | 55.6 | 15.3 | 74.1 | 15.8 | 101.8
AVG PAC=0 PAC=1 PAC=2 PAC=3
18G | TDC Power |Current| Power |Current| Power [Current| Power [Current
(dBm)| (mA) |(dBm) | (mA) | (dBm)| (mA) | (dBm)| (mA)
0 -33.1| 84 |-33.2| 84 |-33.2| 84 |-33.3| 84
1 -96 | 140 | -3.1 | 196 | -1.2 | 234 | 0.3 | 28.6
2 -6.3 1149 | -02 (212 ) 15 254 | 29 | 31.0
3 1 -22 (168 | 3.3 | 243 | 48 {1293 | 6.1 | 36.1
4 29 (204 ) 7.3 [ 30.1 | 86 | 365 | 9.7 | 454
5) 74 | 258 | 109 | 375 | 119 | 45.1 | 12.7 | 56.2
6 109 | 32.7 | 13.6 [ 46,9 | 144 | 56.8 | 15.1 | 72.1
7 146 | 44.2 | 16.8 | 64.0 | 175 | 79.8 | 18.0 [ 105.2
AVG PAC=0 PAC=1 PAC=2 PAC=3
18G | TDC Power |Current| Power |Current| Power [Current| Power [Current
(dBm) | (mA) | (dBm) | (mA) | (dBm)| (mA) |(dBm)| (mA)
0 -33.1) 84 (-33.2| 84 |-33.2| 84 |-33.3| 84
1 -8.0 11169 | -1.7 | 226 | 0.2 | 265 | 1.6 | 31.7
2 -46 |1 180 | 1.2 [ 244 | 29 | 286 | 4.2 | 34.2
3 5 <04 1202 | 46 | 279 | 6.1 | 328 | 7.4 | 39.5
4 46 | 245 | 86 | 342 | 99 | 405 | 10.9 | 49.1
5 9.1 | 308 | 121 | 42.3 | 13.0 | 495 | 13.8 | 60.1
6 124 | 385 | 14.7 | 52.2 | 15.4 | 61.5 | 16.1 | 75.9
7 158 | 50.8 | 17.8 | 69.9 | 185 | 84.3 | 18.9 | 107.9
AVG PAC=0 PAC=1 PAC=2 PAC=3
18G | TDC Power |Current| Power |Current| Power [Current| Power [Current
(dBm) | (mA) [(dBm)| (mA) | (dBm) | (mA) | (dBm)| (mA)
0 -33.2| 84 (-33.2| 84 |-33.3| 84 |-33.3| 84
1 -6.8 [ 19.0 | -0.7 [ 249 | 1.1 | 28.7 | 2.6 | 33.9
2 -35 (1203 | 22 | 268 | 38 | 31.0 | 5.2 | 36.6
3 3 09 | 228 | 56 | 305 | 7.1 | 354 | 83 | 42.1
4 58 | 275 | 96 | 37.3 | 10.7 | 434 | 11.7 | 51.9
5 10.1 | 344 | 128 | 458 | 13.7 | 52.8 | 14.4 | 63.0
6 13.2 | 42,5 | 15.3 | 56.0 | 16.1 | 65.0 | 16.7 | 78.8
7 16.4 | 55.1 | 183 | 73.9 | 19.0 | 87.6 | 19.5 [ 109.6
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4. RSSI
AT7139 has a built-in digital RSSI (Received Signal Strength Indicator) which measures the
strength of the incoming RF signal. The digital RSSI can be read from RX1I register and its
range is from 0 to 511 (9 bits). Typical RSSI characteristic is shown in Figure 4a.

+25°C_AGC OFF RSSI curve_H2L
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O
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__..—-ﬁ/

50

0

30 <1200 <110 -0 90 80 <70 60 50 40 30 -0 -0 0 10

Input Power (dBm)
Fig. 4a Typical RSSI characteristic

AGC off (Formulas are for reference only.)
315MHz : Input power = -70dBm + ((0.48 * ADCJ[7:0]) -85)
j:ggm:; Input power = -70dBm + ((0.48 * ADC[7:0]) -80)
868MHz : Input power =-70dBm + ((0.48 * ADCJ[7:0]) -71)
915MHz : Input power = -70dBm + ((0.48 * ADCJ[7:0]) -66)

AGC on (Formulas are for reference only.)
315MHz : Input power = -40dBm + ((0.48 * ADCO[8:0]) -119)

ZoaMZ - Input power = -40dBm + ((0.48 * ADCO[8:0]) -110)
868MHz : Input power = -40dBm + ((0.48 * ADCO[8:0]) -103)
——O015MHz—— = 4= : —_—
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5. VCO Band Selection

There are 8 VCO Bands in A7139 IC. The VCO Band is used to design the frequency we want. At
433MHz / 470MHz~510MHz / 868MHz / 915MHz, we can use different inductor to find out the
VCO Band we want. We want the VCO Band located at Band 3 or Band 4, because they are in the
center of VCO Bands. Therefore, the module can perform well, no matter how the temperature
changes.

Please follow the steps below to make the VCO Band at Band 3 or Band 4.

Stepl. You should choose which frequency you want to use.

Step2. Set the register [OE] “Calibration” as following.
At 433MHz / 470~510MHz / 868MHz / 915MHz, The VT High Threshold is "'vdd-
0.42Vv*, and VT Low Threshold is **0.3V"".

Step3. Use control register “VVCO auto calibration”.

Step4. Read the VCO Band Value, and then check if it is Band 3 or Band 4.

Step5. You can use this formula f=1/[2*z*(LC)"1/2] to fine tune the inductance. For example, if
you get the VCO Band = 7, you must increase the inductance. On the other hand, if you

get the VCO Band = 0, you must decrease the inductance.

Step6. Repeat step 1 ~ 5 to make VCO Band located at Band 3 or Band 4.
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L=11nH(High-Q) for 433MHz
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L=1.3nH(Hi-Q) for 868MHz
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L=0 ohm for 915MHz
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6. The restriction of VCO Band Range when RF module is tested in Pilot Run
or Mass Production

In Pilot Run or Mass Production, the VCO Band Range should be between Band 1 and Band 6
when customer tests RF module at room temperature. Band 0 and Band 7 should not be used.
It is a very important rule for Pilot Run or Mass Production.

However, for the application software in product, the VCO Band Range can be between Band
0 and Band 7.

Customers can refer to Amiccom’s document “FQA_0003_VCO Application Note VV0.0” for
detail.

7. The Prohibition of Frequency

409.55~409.85 422.35~422.65 . 435.15~435.45 447.95~448.25
403.2 416 428.8 441.6

3 Y 4 y

L 1 l
400 425 450

Frequency (MHz)

Figure 7a. Crystal=12.8 MHz ; 1F=100 kHz ; Frequency= 400~450 MHz
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409.5~410.1  422.3~422.9 435.1~435.7 4477.9~448.5

Y 4

403.2 416 428.8 441.6

4 4 4 Y

L I |
400 425 450

Frequency (MHz)

Figure 7b. Crystal=12.8 MHz ; 1F=200 kHz ; Frequency= 400~450 MHz

473.55;473.85 486.35;486.65 499,15~499.45
Y/ ¥ 4

480 492.8 505.6

L I |
470 490 510

Frequency (MHz)

Figure 7c. Crystal=12.8 MHz ; 1F=100 kHz ; Frequency=470~510 MHz
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473.5~474.1 486

i~y6.9

492.8

499.1~499.7

505.6

470

490

Frequency (MHz)

510

Figure 7d. Crystal=12.8 MHz ; 1F=200 kHz ; Frequency= 470~510 MHz

479.85~480.75

499.05~499.95

470.4 489.6 508.8
4 I4 ¥
| | |
470 490 510

Frequency (MHz)

Figure 7e. Crystal=19.2 MHz ; IF=300 kHz ; Frequency= 470~510 MHz
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908.7~909.3 921.5~922.1
902.4 915.2 928
4 ¥
| | |
902 915 928

Frequency (MHz)

Figure 7f. Crystal=12.8 MHz ; 1F=200 kHz ; Frequency= 902~928 MHz

902.25~903.15 921.45~922.35

4

912

| | |
902 915 928

Frequency (MHz)

Figure 7g. Crystal=19.2 MHz ; IF=300kHz ; Frequency= 902~928 MHz

Oct. 2023, V0.2 (PRELIMINARY) 24 AMICCOM Electronics Corporation



AN_A7139 HW_DOO

864

| | |
860 865 870

Frequency (MHz)

Figure 7h. Crystal=12.8 MHz ; 1F=200k ; Frequency= 860 ~ 870 MHz

863.85~864.75
]

I's

| | |
860 865 870

Frequency (MHz)

Figure 7i. Crystal=19.2 MHz ; 1F=300kHz ; Frequency= 860~870 MHz

8. Frequency Setting Rule

Please set 1 KHz more than the frequency you want to reduce spurious. For example, if you
want to operate at 433MHz, please set the frequency at 433.001 MHz.
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