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1. Datasheet overview
The specification describes the condition of the built—in antenna of Shangzan SKM0138, and its frequency

band LTE/GSM/WCDMA/WIFI/BT is manufactured by Shenzhen Haotiancheng Wireless Technology Co., Ltd

2. Appearance

3. Electrical properties

3.1. Antenna band
2G&3&4G WIFI/BT
Transmit
band(MHz) 700~2690 2400~2500
Receive
band(MHz) 700~2690 2400~2500

3.2.Matching circuit
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Original match, unchanged

3.3.Impedance requirements50 ohm



3.4.Antenna passive standing wave plot vs. apple plot and gain efficiency
Main antenna passive standing wave vs. Apple graph and gain efficiency

1 Ak hiTrace 2 Response 3 Stimulus 4 Merfanalysis 5 Inskr State

ol 511 SWR 1.000F Ref 1.000 [F1 M
' oo SR : : I Display

=1 FOO.00000 MHz 2.9C5&2
2 9e0.00000 MHz 1.8641
3 1.7l00000 GHz @ 2.0386
10.00 421700000 GHz 15513
E Z2.4000000 GHz 1.
& 2.5000000 GHz 1.
7 2.6200000 GHz 2.
2.000

I

S.000

7000
&.000

L .0o0 Drata Math

OFF
4,000
Equation Editar...

2.000 Equation
OFF
2000
Edit Title Label

L
YN
]

1.000

Start K00 MHz IFEW 70 kHz Stop 3 GHz E= A
" Meas|-lop| EofRef | Ready| Soc| 2023-09-01 22141 |

Freg Effi Gain

(MHz) (%) (dBi)

o0 31. 35 -0, 86
T10 a0, 43 0. 29
T20 a6, 97 1.17
Ta0 24, 96 0. /2
40 3. 04 0. 75
Ta0 a4, 11 —0. 4
TRQ a3, Bd =0, TE
Ti0 28, 48 -1.39
T80 26. 56 -1. 7%
Ta0 208, 87 —-1.78
200 =9, 92 =0, 33




700.000MHz

-10.9

700.000MHz E1 700.000MHz E2

5.00 5.00
e 3 ]




750.000MHz 750.000MHz H

5.00

-0.4
1.4

-2.9

-1.4

-6.4

-8.4

-10.4

750.000MHz E1 750.000MHz E2

5.00 5.00
3

800.000MHz 800.000MHz H

5.00

-0.3

: . 13
/" . N

|| .ui'i />< '

2.8 /
T ——"
. Pt T -
4 g ) éélfgﬁﬁ\ o70
e
6.3 ?‘9‘1“{\@ 7
S e
8.3 S
10
0.3
800.000MHz E1 800.000MHz E2

5.00 5.00




Freng Effi Gain

(MHz) (%) (dB1)

a1 47. 81 1. 25
n20 47, 35 1,17
aa0 45, B9 0.74
a0 49, BE 0. 59
aan 43, B Q.87
patall] 43, 79 0. B3
avn 49, B3 0. 58
a0 48. BY 0.7
a0 48, T .71
00 46, 57 0. 46
910 44, 33 0. 23
920 44,18 0. 29
B30 46, 29 .71
940 49, 79 1. 24
950 47, 88 1. 25
ELall] 40, 33 0. 73

820.000MHz

820.000MHz E1

820.000MHz E2




890.000MHz 890.000MHz H

5.00

Eig%}%ﬁ; \‘=- 70
% § H
AT A

s

.-‘H""- =

890.000MHz E1 890.000MHz E2

5.00 _5.00
3

960.000MHz E1 960.000MHz E2

5.00 5.00




Freqg Effi Gain Freg Effi Gain
(MHz) (%) (dBEi) (MHz) (%) (dBi)
1710 49, A& 0. 83 2110 44.15 1.5
1720 47. 5 0, 63 2120 45. 16 1. 3%
1730 483. 53 0. 78 2130 41. 95 1.16
1740 49, A4 0. 58 2140 41. 45 1.17
1750 2. 23 0. 56 2180 40, TO 1.01
1760 4. 09 0. 67 2160 39, 99 0, 93
1770 03,8 0. 79 2170 40, T4 1. 25
1860 49, 57 0. 73

1870 47. 03 0. 39

1830 45. 51 0,2

1590 43. 54 0

1900 42,01 =0, 09

1910 40, 96 -0, 01

1920 42, 05 0,3

1950 43. 59 0. 66

1940 45 0. 38

1950 47. 94 1.21

1960 48, 03 1. 25

1970 48.1%9 1. 23

1950 47, 96 1. 22

1990 48. 24 1. 25

2000 a0, 32 1. 44

2010 a0, 25 1. 37

2020 49, 71 1.43

2030 a0, 31 1.5

2040 47. 78 1.3

2050 46, 0F 1.2

206D 44, 53 1. 23

20710 43.12 1. 28

20380 44. 71 1. 53

2090 45, 459 1.73

2100 46, A4 1. 75




1710.000MHz

1710.000MHz E1 1710.000MHz E2

5.00 5.00
e 30 =

5.00 5.00

e
SRR

S

10



2170.000MHz 2170.000MHz H

5.00

12
- L
13

28

48

p. 6.8

38

2170.000MHz E1 2170.000MHz E2

5.00 5.00

N
NN
k ‘ ,( \\
By

N,

SIS

11



Freg Effi Galn
(MHz) %) (dEi)
2300 46, B 0. 78
2310 48. 12 0. 75
2320 45. B2 0. 45
2330 46. 93 0. B2
2340 47. 08 0. B8
2350 44. 6 0. 26
2360 45, 35 0.1%
2370 43.32|  -0.18
2380 46, 42 0. 23
2390 50. 59 0. 45
2400 52, 13 0. 45
2410 52, £ 0. 76
2420 3. 11 0. 66
2430 5. 08 1,22
2440 fifi. B z
2450) 67. 15 2, 22
2460 A9, 73 2. 37
2470 70.18 2. 41
2480 71. 23 2. 47
24510 73. 9 2. 49
2500 73. £ 2. 29
2510 72, T4 2. 0B
2520 71.14 2. 09
2530 71.13 2. 29
2540 £9. 26 2. 39
2550 71. 45 2. 67
2560 73. 45 2. 87
2570 T6. 86 3.19
2530 T7. 77 3. 75
2590 77. 04 3. 2
2600 A1, 33 3. 4
2610 A4, 34 3. 67
2620 g0, 07 3.5
2630 79, 46 3. 47
2640 1. 73 3. 6
2650 A1, 34 3. 52
2660 81.1 3. 48
2670 g0, 71 3. 36
2680 A1. 09 3. 35
2650 77. 51 2. 95
| 2700 76, 45 2. 61




2300.000MHz 2300.000MHz H

5.00

0.8
-0.2

-5.2

2300.000MHz E1

2530.000MHz 2550.000MHz H

2550.000MHz E1 2550.000MHz E2

5.00 5.00

el

i
N5
AR
S

13



2700.000MHz 2700.000MHz H

2700.000MHz E1 2700.000MHz E2
_5.00 . 500

B

5 Instr State

4 Mk fanal

3 Shimulus

2 Response

@l 511 SWR 1.0007 Ref I :
’E . Display

= S50, 00000
2a0.00000
1. 7100000
2L FO0000
24000000
2« B000000
2« E200000

10.00

LR IR T N

Equation Editar, ..

Equation
OFF

Edit Title Label

1 Start 700 MHz IFBI 70 kHz Sto |
| Meas | Stop | ExbRel | Ready | Sve | 2023-09-01 23118
C

m)

14



Freg Effi Gain

(MHz) (%) (dBi)

a20 a2, 89 —0. 33
a30 A, 46 0,12
a0 a7, ha 0. 22
gan 37. 44 Q.02
patalN] 41. 01 0. 48
avn 28, 54 —0. 39
aa0 41. 42 0. 13
ga0 38, 4 . 78
a0 Sh. 19 0.19
910 25, B2 0. 5%
G20 a7, Tl 0. &5
B30 36. BB 0. B4
940 a0, Tl —0. B&
950 S2.19 —0. 34
=L} 24, 5 =0, 359

o 820.000MHz H

_5.00

820.000MHz

~n, ‘: 1 _'. i - ; fr :,\ -
0.8 TTED

15



890.000MHz 890.000MHz H

5.00
0.8
1.8
3.3
4.8
6.8
8.8
108
890.000MHz E1

5.00 5.00

5.00

5,00 200

16



Freqg Effi Gain Freg Effi Galn
(MHz) (%) (dEi) (MHz) (%) (dEi)
1700 67, 35 2,24 2120 F2. 95 2. 12
1710 B8, 66 2.17 2130 a0, 36 1. 98
1720 G7. 01 2.07 2140 09, 7a 1.97
1730 f6, 94 2. 02 2150 09, 55 1. 92
1740 67, 24 2.258 21B0 a7.381 1. 72
1750 Ta. 45 2. T2 2170 g, 04 1. 7%
176D T7. 22 3. 03

1850 T8. 51 3.17

18360 79, 45 3. 32

1870 75, 41 3. 03

1850 T2. 78 3. 04

1890 G7. 58 2. 72

1900 63, 30 2.0

1910 0%, 88 2. 26

1920 of. 45 2.29

1930 a6, 5 2.29

1940 03, 68 2.02

1950 a7. 53 1. 61

1960 G4, 2 1.73

1970 67, 23 1.94

19580 G7.10 1. 96

1990 B6., 97 2. 05

2000 G7. 85 2. 26

2010 7. 2 2.37

2020 67, 42 2. 46

2030 B8, 03 2.5

2040 fh, 91 2,41

2050 G5, 94 2.3

206D 63, 42 2.11

2070 gl. 73 1. 95

2080 3. 27 2.07

2090 65, 36 2. 28

2100 GH. Bf 2,81

2110 B4, 34 2. 24




1700.000MHz 1700.000MHz H

5.00
2.2 30 g

‘\ "2
03

-1.8

-3.8
-5.8

i

-7.8

1700.000MHz E1

1970.000MHz 1970.000MHz H

5.00

1.9
0.9

-0.6

-2.1

-4.1

-6.1

ey

-8.1

1970.000MHz E1 1970.000MHz E2

5.00 5.00

18



2170.000MHz 2170.000MHz H

2170.000MHz E1

5.00 5.00
30

19



Freqg Effi Galn
(MHz) (%) {dEi)
2300 42.58] -0.38
2310 39.12] -1.02
2320 44.37| -0.75
2330 41.4]  -0.52
2340 38. 27| -0.47
2350 36.97|  -1.55
2360 34.16]  -1.48
2370 32.63] -1.8%
2380 40.47]  -0.35
2300 39.01] -1.37
2400 40.11] -0.99
2410 38.88] -1.32
2420 39.11]  -1.37
2430 40.58|  -0.87
2440 41.36] —0.47
2450 41. 03 -0. 3
2460 44.01] -0.62
2470 45.91] -0.09
2480 46.2  —0.87
2480 38, 83 -1.72
2500 40.61]  -0.69
2510 42.83]  -0.28
2520 43.26| -0.39
2530 45.84] -0.14
2540 38.2] -1.85
2550 39.26] -1.69
2560 41.24] -1.47
2570 41.82] -1.43
2580 43.06]  -1.19
2550 45. 25|  —0.96
2600 43.79] -1.18
2610 46.06]  -0.85
2620 45.07]  -0.91
2630 43.33] -1.08
2640 44.01]  -0.81
2650 43.25] -0.84
2660 46, 41 -0. 3
2670 45. 07|  -0.24
2680 44. 63| -0.29
2600 44.32] -0.25
| 2700 43.74]  -0.38

20




PR TR e Coareraraeny

2300.000MHz 2300.000MHz H

5.00

2300.000MHz E1 2300.000MHz E2

5.00 5.00

2550.000MHz E1 2550.000MHz E2

5.00 5.00

21



2700.000MHz 2700.000MHz H

_5.00

1 Active ChiTrace 2 Response 3 Skimulus

PG 511 swR 1.000/ Ref 1.000 [F1 M] :
11 .00 Display
: 1 SE0.00000 MH .

3 1.7100000 &
10.00 |4 2.1700000-4 .

§  Z.4000000 &

& 2.5000000 G

7 Z.e900000
9.000
& .000
7.000
& 000
=000 Data Math

OFF
4 .000
Equation Edikor, ..
3.000 Equation
2.000
Edit Title Label

1.000 p

Start Fod PMHz IFBW 70 kHz 3 |

Meas | Stop | ExtRel | Ready 5vc|2023-[|'9-[|123:18|

22




Freqg Effi Galn

(MHz) (%) (dEi)

2400 o2, 87 =
2410 4. 95 1. 48
2420 5. bA 1. 27
2450 87. 36 1.45
2440 g0, 03 1. 56
2440 B4, 7T =, a7
2460 Ef, B9 o, 02
2470 A7, 01 3. 31
2430 £9, B2 a3, BT
2490 T3, 6A 4. 13
25010 Th, 35 4. 36

2400.000MHz

23

2400.000MHz H




2450.000MHz 2450.000MHz H

2450.000MHz EA1 2450.000MHz E2

5.0

2500.000MHz E1 2500.000MHz E2

5.00 5.00

24



3.5. Main antenna test data

Band TRP/TIS L M H Band TRP/TIS L M H
TRP 16.56 16.77 17.01 TRP 18.14 18.38 18.48
WCDMA850 LTE-B7
TIS -103.68 TIS -90.72
TRP 17.42 17.27 16.43 TRP 17.16 17.25 16.87
WCDMA900 LTE-BS
TIS -103.57 TIS -90.14
TRP 18.13 18.24 18.54 TRP 18.18 18.29 18.55
WCDMA1700 LTE-B9
TIS -104.32 TIS -90.38
TRP 18.63 18.48 18.55 TRP 17.27 17.48 1759
WCDMA1900 LTE-B12
TIS -104.24 TIS -90.27
TRP 18.15 18.38 18.65 TRP 17.11 17.34 1754
WCDMA2100 LTE-B13
TIS -104.50 TIS -90.27
TRP 18.17 18.29 18.41 TRP 17.16 17.54 17.68
LTE-B1 LTE-B17
TIS -92.18 TIS -89.27
TRP 18.45 18.74 19.06 TRP 16.74 16.63 1752
LTE-B2 LTE-B18
TIS -92.38 TIS -90.34
TRP 18.14 18.26 18.58 TRP 16.49 16.86 17.18
LTE-B3 LTE-B19
TIS -92.75 TIS -90.51
TRP 18.45 18.22 18.59 TRP 16.38 16.68 17.25
LTE-B4 LTE-B20
TIS -92.48 TIS -89.34
TRP 16.22 16.58 17.46 TRP 18.27 18.44 18.56
LTE-B5 LTE-B25
TIS -90.38 TIS -90.59
Band TRP/TIS L M H Band TRP/TIS L M H
TRP 16.24 16.75 17.13 TRP 1837 18.68 18.75
LTE-B26 LTE-B39
TIS -90.14 TIS -89.17
TRP 17.63 17.68 17.58 TRP 18.26 18.38 18.52
LTE-B28 LTE-B40
TIS -90.47 TIS -89.44
TRP 18.39 18.45 18.58 TRP 18.68 18.42 18.58
LTE-B34 LTE-B41
TIS -91.55 TIS -89.63
TRP 18.16 1857 18.65 TRP 1814 18.30 18.57
LTE-B38 LTE-B66
TIS -90.21 TIS -90.29
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3.6. WIFI antenna test data

Band TRPITIS L M H
TRP 13.58 13.48 13.22
11b (11M)
TIS -81.17 -81.28 -81.54
TRP 12.18 12.37 12.59
11g (54M)
TIS -67.33 -67.24 -67.85
TRP 12.18 12.39 12.48
11n (MCST)
TIS -65.44 -85.17 -65.24

3.7. Environmental treatment

No environmental treatment

4. Appearance structure

4.1 Antenna material

Antenna material: FPC antenna, black ink, one and a half pairs of material, gold plating in exposed copper
area.Base material + double-sided adhesive + release paper
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4.2 Structural drawings
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