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Antenna Test Report

B8R
Costomer name | Ciontek Technology Corp Project name CM30
Band 2G/3G/4G MD Type FPC
RF Chen Shiyang MD Du Qiang
Antenna Type PIFA Date 2023-12-28
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JF3& 3k O¥AE SATIMO A F] StarLab 3D 25

=, BRI REWRTFL. SPAR BRI

AR &R M TRP. TIS. .
W, FRE. FrESSHEE.

Imported from France SATIMO company StarLab 3d laboratory,
can accurate. rapid test communications terminal products .such

as mobile phones, PC of TRP, TIS, efficiency, gain, apple figure,

directional diagram
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AFT tech Electronic Co., Ltd. (Shenzhen)

Main antenna matching circuit

Element El E2 E3 E4

Value 0.5PF 2.7NH 18 NH

Our company has made changes to the main antenna matching circuit!

RF E2

Antenna

E3 El

0 BR HLBHIEH T %

RF3: 27NH HiJ&

RF3: 1.0NH HiJg

RF3: 4.3NH /& |

o- $ \Q .. —
“ -~ d ‘
~ .'" ‘;~ —— i1 ).
- ( — -8 A :
W Jf 05PF % ' H2.7NH HE | JF 18NH HL
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AFT tech Electronic Co., Ltd. (Shenzhen)

Diversity antenna matching circuit

Element El E2 E3 E4
Value
Our company has made changes to the diversity matching circuit
EF | ¢y E2
Antenna
E3 El
GPS/WIFI antenna matching circuit
Element El E2 E3 E4
Value

Our company has not made any changes to the GPS/WIFI antenna matching circuit!

EF | ¢y E2

Antenna
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Antenna manufacturer: AFT tech Electronic Co., Ltd. (Shenzhen)
Antenna model: CM30
Antenna size and image:

Main antenna;: 36.76*22.47*0.12mm

AFT-CM30-GSM

WIFI antenna: 27.80*21.57*0.12mm
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AFT tech Electronic Co., Ltd. (Shenzhen)

GPS antenna:

FPC: 53.80*17.10*0.12mm, coaxial line Total length: 45mm

&r AFT—-CM30~GPS

Diversity antenna: 39.70*21.17*0.12mm

AFT-CM30-DIV
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External antenna(LTE/GPS/WIFI) size:
sucker base:30*28mm, Antenna pole length:289mm
cable length: 1000mm(RG174)
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VC1=L, VC2

VCI=L, V(
VC1=H, VC2
VC1=H, V(

RF1, paste a 1.0NH resistor here, antenna debugging frequency
band GSM: 900, 1800, 1900

W: B1, B2, B4, B8 4G: B1, B2, B3, B4, B7, B8, B38, B39, B40, B41
RF2, paste a 4.3NH inductor here, antenna debugging frequency
band GSM: 850 W: B5 4G: B5, B20

RF3, paste a 27NH inductor here, antenna debugging frequency
band 4G: B12, B17, 28B
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Antenna FS OTA:

YT Z IR TH IR A

AFT tech Electronic Co., Ltd. (Shenzhen)

Band Channel TRP(dBm) TIS(dBm) Band Channel | TRP(dBm) TIS(dBm)
L 26. 2 L 26.9
GSM 850 M 26. 6 GSM 900 M 26.7
H 26.7 -92.5 H 26.6 -91.3
L 25.8 L 25.3
DCS 1800 M 25.9 PCS 1900 M 25.6
H 25.1 -102.5 H 25.2 -102. 6
L 18.5 L 18.9
WCDMA WCDMA
M 17.3 M 18.9
850 900
H 17.5 -91.5 H 18. 7 -85.1
L 18.9 L 17.6
WCDMA WCDMA
M 18.9 M 18. 2
1700 1900
H 18.4 -102. 2 H 18.6 -105. 2
L 18.4 L 18.6
WCDMA LTE-B1
M 18. 2 M 18.3
2100 (10M)
H 18.0 -104. 4 H 17.5 -91.7
L 18. 8 L 17.3
LTE-B2 LTE-B3
M 18.6 M 17.4
(100D (10M)
H 18.1 -94. 4 H 16. 8 -91.2
L 17.4 L 17.0
LTE-B4 LTE-B5
M 17.5 M 17.3
(100D (10M)
H 17.5 -91.8 H 16. 7 -90.5
L 16.9 L 17.5
LTE-B7 LTE-BS
M 17.1 M 16. 8
C10M) C10M)
H 16. 7 -95.1 H 16.5 -88.1
L 15.4 L 14.7
LTE-B12 LTE-B17
M 15.5 M 15.5
C10M) C10M)
H 15.3 -82.8 H 15.2 -81.4
L 16. 3 L 15.3
LTE-B20 LTE-B28A
M 16.7 M 15.3
(100D (10M)
H 16.9 -88. 2 H 15.5 -83.5
L 15.2 L 17.2
LTE-B28B LTE-B38
M 15.3 M 17.1
(100D (20M)
H 15.1 -85. 8 H 16.9 -90.7
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AFT tech Electronic Co., Ltd. (Shenzhen)

19. 2 L 18.1
LTE-B40 LTE-B41
18.0 M 17.7
(20M) 20M)
18.5 -89.5 H 16. 7 -88. 3
WIFI antenna Fs OTA:
Band Channel TRP (dBm) TIS (dBm)
1 9.7 -75.9
2. 4G-B(11M) 6 9.5 -76. 8
13 9.6 ~76.9
Band Channel TRP (dBm) TIS(dBm)
36 9.4 -71.0
5G-A (54M) 64 9.4 -71.0
165 8.9 -69. 5
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AFT tech Electronic Co., Ltd. (Shenzhen)

GPS test:

I1IRN

Show In single page
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AFT tech Electronic Co., Ltd. (Shenzhen)

Passive Test

Main antenna :

frequency efficiency gain frequency efficiency gain
$% (MHz) B (%) 1 25 (dBi) A (MHz) R (%) 125 (dBi)

700 28. 44 -3.03 1700 37. 37 2.33
710 30. 74 -3.05 1720 37.7 2.13
720 29. 47 -3. 14 1740 37. 55 1. 86
730 23.41 -3. 86 1760 35. 07 1. 63
740 18. 05 -4.51 1780 37.12 2
750 15.4 -4.11 1800 33.9 1.5
760 15. 35 -3.7 1820 31.48 1.09
770 16. 14 -2.44 1840 30. 95 1. 07
780 14. 73 -2.98 1860 27. 69 1. 02
790 15. 87 -3.12 1880 24. 17 0. 54
800 13.98 -4.22 1900 28. 45 1.02
810 36. 15 -0.1 1920 22.97 -0. 38
820 3b. 41 0.49 1940 24. 55 -0. 26
830 36. 04 0.44 1960 25.21 -0. 05
840 3b. 47 0. 37 1980 25. 14 0. 17
850 35. 52 —-0. 25 2000 31.01 1
860 34. 99 -0.11 2020 30. 03 0.77
870 31.63 —-0. 35 2040 25 -0. 01
880 30. 58 -0. 16 2060 26 0.15
890 41. 79 -0. 08 2080 21. 05 -1.32
900 44. 62 0. 48 2100 22. 38 -1. 69
910 43. 59 0.51 2120 27.2 -0.97
920 38.9 -0. 11 2140 30. 16 -0.99
930 32. 87 -0. 68 2160 28. 15 -1. 64
940 25. 57 -1. 25 2180 30. 36 -1. 57
950 24. 78 -1.77 2200 31. 06 -1. 07
960 20. 44 -2.42 2220 28. 06 -1.19

2240 29. 58 -0. 64

2260 28. 3 -0.6

2280 25. 75 -0.74

2300 27. 29 -0. 31

2320 28. 69 -0. 09

2340 29. 46 -0. 02
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AFT tech Electronic Co., Ltd. (Shenzhen)

2360 31. 89 0. 38
2380 30. 54 0. 24
2400 31.13 0. 08
2420 35. 58 0.3
2440 36. 93 0. 05
2460 37.81 0. 12
2480 39. 95 0.13
2500 35. 05 -0. 98
2520 29. 32 -1.55
2540 29. 4 -1.25
2560 23. 99 -1. 69
2580 25.5 -1.37
2600 26.21 -1.55
2620 24. 28 -1. 59
2640 26. 76 0.9
2660 27. 1 0. 54
2680 24. 84 -0. 61
2700 25. 72 0. 25

3D radiation pattern diagram

1700.000MHz 2600.000MHz
900.000MHz 2 -.;::
2 “!; “' I:ﬁ T:ll|’ »
XY-plane XZ-plane YZ-plane

900.000MHz H
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AFT tech Electronic Co., Ltd. (Shenzhen)

1700.000MHz H

.

s

T

1700.000MHz E1

£

o

-
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1700.000MHz E2

F \
\

2600.000MHz E2

2600.000MHz H 2600.000MHz E1

3

{ { S

S

Diversity Antenna:

frequency efficiency gain frequency efficiency gain
A% (MHz) (%) 4 25 (dBi) i (MHz) R (%) 425 (dBi)
700 2.11 —-14. 04 1700 13. 11 -4. 57
710 2.11 -13.61 1720 20. 8 2.2
720 3. 46 -11.52 1740 26. 17 -1. 33
730 4. 41 -9.9 1760 37. 88 0.71
740 5.23 -9. 64 1780 44, 22 1. 17
750 5.98 -8. 45 1800 40. 72 0.43
760 7.7 -7.99 1820 42. 65 0. 05
770 9.45 —6. 62 1840 43. 87 1
780 13.03 -5.7 1860 39.8 1. 46
790 17.57 -4. 24 1880 39.9 1.94
800 16. 54 -4.76 1900 41. 54 1.93
810 16. 68 -4. 63 1920 32. 66 0.07
820 18. 08 —-4. 28 1940 29. 76 -0. 04
830 18.71 -4. 21 1960 27. 88 0. 27
840 21.82 -3.04 1980 25.97 -0. 08
850 24. 31 —-2.69 2000 28. 67 0. 48
860 29. 33 -1. 27 2020 28. 08 0. 58
870 30. 63 -1.4 2040 23. 55 -0.5
880 31. 28 -0.71 2060 26. 23 -0.75
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AFT tech Electronic Co., Ltd. (Shenzhen)

890 27.6 -1. 64 2080 20. 95 —-2.07
900 23. 38 -2.01 2100 20. 22 -2.49
910 20. 17 -3.16 2120 27.41 -1.53
920 16.91 —4.24 2140 27.63 -1.71
930 16 -5.02 2160 27. 47 -1.5
940 17. 06 -4. 39 2180 30. 87 -0.65
950 15.76 4.7 2200 27.48 -0.91
960 12. 54 —5.64 2220 25.6 -1.15
2240 24.93 -1.42
2260 19.2 -2.93
2280 20. 63 2. 37
2300 20. 16 -1.94
2320 18.21 -2.18
2340 19.2 2.2
2360 15. 96 -3.25
2380 15. 41 -2.91
2400 17.2 -2.26
2420 19. 52 -1.85
2440 22.3 -1. 85
2460 24. 94 -1.71
2480 27.32 -1.65
2500 25.93 -1.88
2520 26. 17 -1.47
2540 25.49 -1.32
2560 22.32 -1. 66
2580 22.71 -1.28
2600 21.43 -1.67
2620 19. 19 -2.54
2640 20.78 -1. 97
2660 20. 44 -2.1
2680 19. 22 -1.72
2700 20.8 -0. 86
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3D radiation pattern diagram
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WiFi gain efficiency test:

WIFI 2.4G WIFI 5G
frequency | efficiency gain frequency efficiency gain
WA MHz) | 2% (%) | 1 25(dBi) Ai# (MHz) R (%) 4 71 (dBi)
2400 36. 83 -0. 37 5150 48. 12 1.71
2410 38. 48 0.03 5200 42. 80 1.54
2420 39. 22 0.33 5250 46. 41 1.42
2430 40. 88 0.54 5300 46. 34 0. 87
2440 41. 41 1. 08 5350 48. 43 0.14
2450 41. 36 1.55 5400 44,13 -0. 81
2460 41.39 1.48 5450 43.55 -0. 66
2470 39.73 1. 18 5500 46. 18 -1.6
2480 41. 62 1. 31 5550 45. 44 -2.03
2490 43. 14 1.32 5600 44, 61 -2.45
2500 43.42 1.42 5650 39. 40 -2.18
5700 38. 70 -1.23
5750 37.01 -0. 97
5800 30.09 —-1. 58
5850 30. 00 -1.76
3D radiation pattern diagram
-0.4
- 17
\ =14 , Moz
< 29 | 0s
-4.4 _ r \ 2.3
6.4 '
X ‘ 4.3
8.4 6.3
104 8.3
XY-plane XZ-plane YZ-plane
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2400.000MHz H

5.00

5.00

-1;&:{‘

4
= W)
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LT

GPS gain efficiency test:

GPS

frequency | efficiency gain

FE(MHz) | 2% (%) | 25 (dBi)
1525 38.33 0. 06
1535 40. 95 0. 37
1545 37.63 -0. 63
1555 38. 49 -0. 29
1565 41.78 0.21
1575 42.52 -0.01
1585 41. 26 -0.1
1595 41. 34 0.02
1605 37.97 -0.61
1615 36. 84 -0. 98
1625 35. 38 -1.24
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AFT tech Electronic Co., Ltd. (Shenzhen)

External main antenna FS OTA:

Band Channel TRP(dBm) TIS(dBm) Band Channel | TRP(dBm) TIS(dBm)
L 28.2 L 27.2
GSM 850 M 28.2 GSM 900 M 26.2
H 27.9 -104. 4 H 25.8 -101.9
L 24.5 L 24. 4
DCS 1800 M 23.2 PCS 1900 M 24.3
H 23.6 -101. 3 H 24.0 -101. 2
L 17.5 L 19.3
WCDMA WCDMA
M 17.7 M 18.3
850 900
H 17.9 -105. 6 H 17.9 -104.0
L 17.3 L 17.4
WCDMA WCDMA
M 17.1 M 17.2
1700 1900
H 17.3 -105.4 H 17.0 -104. 5
L 17.1 L 17.5
WCDMA LTE-B1
M 16.3 M 16. 6
2100 (10M)
H 16.7 -104.0 H 16.9 -88. 8
L 17.8 L 16.0
LTE-B2 LTE-B3
M 17.4 M 16. 4
(100D (10M)
H 16. 7 -93.7 H 16. 2 -92.2
L 15.7 L 19.1
LTE-B4 LTE-B5
M 15.8 M 19.6
(100D (10M)
H 16.0 —88. 2 H 19. 3 -94.0
L 13.1 L 18.6
LTE-B7 LTE-BS
M 14.5 M 18.3
C10M) C10M)
H 14.3 -94.9 H 17.7 -91.1
L 19.5 L 18.3
LTE-B12 LTE-B17
M 19.4 M 18.6
C10M) C10M)
H 18. 8 -91.0 H 18.2 -92.0
L 19. 3 L 18. 8
LTE-B20 LTE-B28A
M 19. 3 M 18. 4
(100D (10M)
H 19. 3 -93. 2 H 17.9 -89. 8
L 18.5 L 14. 5
LTE-B28B LTE-B38
M 18.1 M 14. 2
(100D (20M)
H 18.3 -90. 4 H 15.6 -85.8
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L 13.4 L 13.8
LTE-B40 LTE-B41
M 15.1 M 13.3
(20M) (200D
H 12.3 -86. 8 H 16. 4 -86. 4

Gain efficiency test of external main antenna:

Freqg Effi Effi Galn
(MHz) () (dB) (dEi)
GaE0 49,17 —3. 08 0. 73
TR ag. 21 -h.5 =0, 36
g40 42. 25 -3, 74 0. 91
920 od. 16 —2. 38 1. 76
1000 44, 49 —3. 52 1. 52
1080 23.71 —f, 25 -1.8
1160 47. 47 -3, 24 1.1%
1240 400, 93 —3. 87 0. 27
1320 ad. B2 —4. 61 -0, 33
1400 5. 19 —1. 836 o Bl
1450 B9, T2 -1. 57 4.5
1560 49, 9§ -5, 01 3. 46
1640 a0, 04 —4. 2 0. 36
1720 09, 28 2. 27 1.6
1800 ae. 28 =4, 92 =0, TE
[ 1880 37.82 -4, 22 1. 72
1960 22,13 —f, 55 -0, 39
2040 17. 59 =7. 58 =1. 96
2120 17.94 =T, 46 —2. 36
2200 31 —-5. 0% 0. 08
2=2a0 al. 06 —4. 97 —-0.11
23R0 ad. 20 =4, Th 1. 833
2440 2h. T3 -5, T3 .78
2820 37.87 -4, 22 0. 47
2600 Q. 2d —4. 92 0,17
26830 a3, 15 =4, 8 1. 26
2TRD ad. D6 —f.19 0.6
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External WIFI gain efficiency test:
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AFT tech Electronic Co., Ltd. (Shenzhen)

Freg Effi Effi Galn
(MHz) () (dB) (dBi)
2400 20, 25 -5, 93 0.7
2410 22. 94 —f. 3% .23
2420 21.15 —f. 7h -0, 2
2430 19, B —7.02 —0. B3
2440 20, B3 =h. AT 0. 21
2480 32. 94 -4, 32 . 98
2460 30, 6 -0.14 0. 37
2470 30, 92 -a.1 0. 06
2480 32,49 —4. 33 0. 08
2450 28, 81 -4, 83 -0, 43
| 2500 29, BT 5. 16 —0. Bl
Freqg Effi Effi Galn
(MHz) () (dB) (dBi)
5150 15, 84 - -0, 22
5200 15, 74 —-A. 03 0. 17
5250 17. 36 -7. 6 D16
g300 16, 42 —7. 050 —0. 43
5350 17. 58 =7. 556 =0. 7
5400 19, 29 -7.15 =0, 92
5450 20, 4 i -0, 82
2500 16,9 —7. 72 —2.01
5550 18. 94 =7. 23 =1.71
a0 11.47 -9.41 —-3.91
Elalaly] 10, 6% -4, 71 —-3. 84
o700 9. 87 —10. 06 —a. B2
a7a0 14 -a. 54 =1. 6f
5800 11. 06 -0, 56 —2.22
5850 12. 77 -8. 594 -1.81

External GPS gain efficiency test:

Freg Effi Effi Gain
(MHz) (%) (dB} (dEi)
1565 49, 45 —3. D& S8
1575 44, 59 —3. 48 2. T2
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S11 parameter (main antenna)

700.0000000 MHz X

cale 1.000U ED%.‘.M]
ref 0.0 s [F1]

00000
00000

oL

oo =~

[1 Start 650 MHz IFBW 70 kHz

Stop 3 GHz IEEl1

S11 parameter (WIFI/GPS antenna)

smith (R+jx) Scale 1.000uU [D&M]

5750000
4000000
5000000
1500006
5000000 G
. 8500000 G

"
=]
]

5.000de/ rRef 0.000dE [D&M]

o B
L R

b4

il il
It ||||‘

I

“‘ ‘II|| |1‘ ﬂul”]”q,\,,‘ m

. \m "'/"ﬂl

|1 start 1 GHz IFBW 70 kHz

stap 6 GHz B E IS
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Environmental treatment:

Camera earthing
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