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Shanghai Sunnyway Communication Technology
Limited Company

Temporary antenna specification

Customer: Shanghai Xiangcheng The project: T0523

Operating frequency band: LTE Band GSM 850/900/1800/1900/WCDMA
B1/2/5/8/LTE1/3/5/7/8/20/2834/38/39/40/41

Motherboard version: T0523-W5 SUS-0004 SC

Shangyuan material specifications

Specifications and models Shangyuan material number Customer part number
MAIN antenna SH232921B89
antenna SH23292IB75-1
DIV antenna SH23292IB75-2

The record of project changes

Date of preparation/change Changes Change of person version

Sunnyway counter—signature bar

Research and |ME: Auditor: QE: Approver:
development | gp, Audi tor:

Client Counter—signature bar

EE PM RF QE

Tel: +86-021-60835368 (Shanghai) ; +86-0755-82504258 (Shenzhen)

Shanghai R&D Center Address: 1st Floor, Building 4, No. 99, Lane 215, Gaoguang Road,
Qingpu District, Shanghai
Shenzhen R & D Center Address: Shenzhen Guangming District South Taiyun Chuanggu Center 5
Building 6 floor
Chongging R&D Center Address: C08-1 Building—1, No. 19 Xiantao Data Valley East Road,
Yubei District, Chongging



SUNNY WAY

ol iE # R

Hx
1. Project picture.icoiiciiiiiiiee st 3
2. Test fixXtUreS...ccooiiooiiiiiiiciiiiicii it 4
3Matching CirCUitsS. oottt
4
A, S1l teSt. it 7
4.1 S11 Test Method DesCription........couueieeiiiieieiiciiiiisi e 7
4.2 S DA BB . . ieieietieieeeseseesessersessessessssssesessessesesssssssssanesrssseassssesssssassanssresresresses 75
. DARKROOM TEST DATA......ccooeiiiiiiiiiiieiie et 14
5.1 PasSiVe teSt data. . v..eveveiiriieiiiieiiiiiiiiesiteii st i st st st 14
5.2 Active 1eST data.iiiiiiiiieiiiiiieeiiiieesiiireeesiibr e e s ire e e s srrrreessrreeeeans 38
6. Environmental treatment...........oiiiiiiiiiiiiiiiiiiiiieee, 41
7. __Mass production antenna indicators...........oooeeeiiiiiiciie i 42

B Dl AW I 0 eeiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeennnaessssseeeeeeeeennnnssseeeeeeeeennnnnnnnnnnnnns 43




SUNNY WAY

ol iE # R

Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition

1. Project information
Machine information

‘@ WA-1
w@J Wz
94V=0 E£170988

Antenna information

JAS

Main V0. 3
DIV SY-T0523-DIVV0.1
GPS/2.4g wifi SY-T0523GBW-V0.4

5G WiFi

Mainboard T0523-W5 SUS-0004 SC

Platelets T0522_SUB PCB V1.0

Note: The customer finally verified that the antenna performance prototype was retained
in our company for at least one year, which is convenient for analysis and

solution to abnormal situations in antenna mass production.
Ensure antenna shipment quality.



SUNNY WAY

ol iE # R
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2. Test fixtures

Purpose: To test the passive parameters of the antenna as accurately as possible.

How to make: The prototyping mechanism is made of a 50 ohm coaxial cable, one
end is connected to the test point at the back of the matching
circuit of the prototype motherboard (the front of the RF test
hole), and the other end is connected to the SMA connector. The
schematic diagram is as follows:

RER
SMA

it
N it

3. Matching circuits

Main e = L=
NC_ 1 1 pey g re3 |2 N
At m;ﬁxﬁi
o 4W = T S
] cwi mﬂ_ ci1g
1rF, NC TN:
L - L
Main path tuner
C209 9.1nH C110 00
R209 6.8pF
C111 3.9nH
€210 0.75pF
R210 3.9nH C115 20nH
C211 NC Cl1e6 NC
Tuner logic
RF1 GSM 900/1800 WCDMA B8 LTE FDD B3/7/8/LTE TDD B34/38/40/41
RF2 GSM850/1900 WCDMA B1/2/5 LTE FDD B1/5/20/LTE TDD B39
RF3 LTE FDD B28
RF4 NC
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Shanghai Shangyuan Communication Technology Co.,

Ltd.

antenna recognition

DIV

Antenna ; ;

E3 ‘ \ E1
GND

DIV
E1 12nH
E2 Ok it
E3 NC

GPS/2. 4g wifi

GPS/2. 4g wifi

Antenna
§T7 El 12nH
RF E2
E2 O 2
E3 NC
E3 E1
oND GND
. e 5G WiFi
5G wifi
Antenna El NC
RF = E2 0.5pF
E3 1.5nH

E3 ‘ \ E1
GND
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4,511 test

5.4.1 S11 Test Method Description

6. Test Equipment: Network Analyzer (E5071C)

7. Test method: A 50 ohm CABLE cable is derived from the instrument test port,
and the SMA connector of the prototype is connected after
calibration using the calibrator to record the return loss and
standing wave ratio corresponding to the relevant frequency
point.

The test diagram is as follows:

Hemaanirk
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Ja==t

Fiack s
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Test the schematic

4.2 S11 parameter
Main

| 1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/&nalysis 5 Instr State

PIE 511 Log Mag 5.000dB/ Ref 0.000dE [FL MJ
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2 Start 600 MHz IFBW 70 kHz Stop 2 GH: EEU R

frequency

880 915 960 1710 2170 2300 2400 2500 2690
(MHz)

Log Mag -6. 54 -10. 41 =5.62 -18.90 -18.72 -17.8 -17.05 -14. 57 -17.82




SUNNY WAY

ol iE # R

Shanghai Shangyuan Communication Technology Co., Ltd.

DIV

II_ 1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/dnalysis

5 Instr State

pulEE 511 Log Mag 5.000dB/ Ref 0.000d48 [F1 M]

25.00

10.00
5.000
0.000 pf
-5.000

-10.00

o

-15.00

-20.00

antenna recognition

frequenc
quency 1805 2170 2300 2400 2500 2690
(MHz)
Log Mag -12.41 -3. 66 -3.01 -2.59 -2.28 -2.10
GPS/2.4g wifi
14ctive Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State 1 Active Ch/Trace  2Response 3 Stimulus 4 Mkr/Analysis 5 Instr State
P 511 Log Mag 5.000dE/ Ref 0.000d8 [FL M] §11 Log Mag S.000de/ Ref 0.000de [F1 M]
25.00 — — 25.00
1 1.5754200 GHz 1 5.1500000 GHz -5.9163 dB
2 2.4000000 GHz »2 5.8500000 GHz -5.5563 dB
=3  2.5000000 GHz
20.00 20.00
15.00 15.00
10.00 10.00
5.000 S.000
0.000 -y N — )l 0.000 o A
"\\ / - | ~T 1 | T/ ,
-5.000 Y ! — il -5.000 e Y
(N f' N ,/ & y
oo \ II \\ / 1IN, S
.00 o -10.00 -
I |7
-15.00 1| % | -15.00
4\ \
-20.00 1 -
= -20.00 5
RyFC 1%?
-25.00 Y — -25.00 R2>_
[z S co0 M [EEGEIRES Stop 3 GHe B 2 Start 2 GHz IFBI 70 kHz Asm;,;s.(al-:z ar
frequenc
duency 1570 2400 2500 5150 5850
(MHz)
Log Mag -17. 87 -13.22 -13.45 -5.92 -5.56
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5 Darkroom test data
Test system: Shielded darkroom

Test environment: temperature

22°C+3°C, humidity

50%=15%

Test equipment: When testing passive
data, use the

Network Analyzer
Agilent E5062C When testing
active data, the Comprehensive
Tester Agilent 8960
/CMW500/E4438C is used

5.1 Passive test data

Main passive efficiency

antenna recognition

Effi (dB)
60
50
40
30
20 \
10
0
= O OO0 0 OO0 OO O o O OO0 0O 00000000 OO OO o O OO0 OO0 0000 OO oo
DO SISO MmO O 0 MO AN ATNO MO LN NWNOATNOMOOO AN LN
NN T™S 0 00 00 60 0 Oy O NN OO OO OO O OO - (oo T e 2 T2 0 TS A L~ N Vo I ¥ o I Vo I o IR Vo o)
A A A A A A A A NNNNNN NN ANNNNNNNNNN
Freq.(MHz) 700--960 1710--2170 2300--2690
Lest value Maximum Average circuit Lest value Maximum Average circuit Lest value Maximum Average circuit
Effi(%) 15.61 31.19 19.13 35.49 54.85 45.17 33. 89 54. 33 45. 29
Effi(dB) -8.07 -5.06 -7.03 -5.5 -2.63 -3.45 -4.7 -2.65 -3. 44
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DIV passive efficiency
Effi (%)
30
25
20
15
10
5
0
TO0O O O 0O 0O 0 0O 00 0000 0000000000000 OO0 OO0 0O O0OO0O OO OO
Q9 S N OMOVWAHAANLL A FTNOMOIAIANLL VAT NOMOOMUOAONLWL X AITN O MmO
E NN NN 000 00 ANNNNONOOWONONNNDO OO dddmmmomnsT I DWwwnmoO oo
A H A H H H H H H N NN NN~~~
Freq.(MHz) 700--960 1710--2170 2300--2690
Lest value Maximum Average circuit Lest value Maximum Average circuit Lest value Maximum Average circuit
Effi(%) 0.27 12.76 3.07 8.18 28.25 20.54 7.73 15. 45 12.29
Effi(dB) -25.67 -8.94 -15.12 -10.87 -5.49 -6.87 -11. 11 -8. 11 -9.11
GPS/2.4g wifi/bG wifi passive efficiency
Effi (%)
60
50
40 ._.’.5. N
30
20
10
0
(NP5 SIS IS RPN O O VO 0 O O O QO 0O O L O O NV O 0O L 0O O 0O 0 NV L O
< 5”07 A (D Q7 W V7 (7 (W &7 07 Y @7 O (O 57 Q7 X7 407 597 Q7 07 (0707 (O K7 AT A9
ERRTTOT AR AR AR T GNP I 7 o GV )
Freq.(MHz) 1550-1580 2400-2500 5150-5850
Lest value Maximum Average circuit Lest value Maximum Average circuit Lest value Maximum Average circuit
Effi(%) 36.01 38.64 37.24 36.73 42.66 39.85 34. 37 48. 32 42.51
Effi(dB) -4.44 -4.13 -4.29 -4.35 3.7 -4 -4. 64 -3.16 -3.74
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5.2 Active test data

Main antenna active testdate (Free space, screen off)

Band channel TRP TIS Band channel TRP TIS
L 26.41 L 19.04
GSM_850 M 26.89 FDD_B1 M 19.4
H 26.57 -100.95 H 19.75 -95.87
L 26.26 L 18.33
GSM  |GSM_900 M 26.45 FDD_B3 M 18.71
H 26.19 -101.5 H 18.25 -95.56
L 25.23 L 16.48
DCS_1800 M 25.47 FDD_B5 M 16.77
H 25.06 -104.56 H 16.84 -90.06
L 20.1 LTE_FDD L 20.11
w1 M 19.87 FDD_B7 M 20.39
H 19.37 -105.32 H 20.21 -94.76
L 16.62 L 16.29
WCDMA W_5 M 16.87 FDD_BS8 M 16.76
H 16.81 -103.26 H 16.73 -90.16
L 16.7 L 16.34
w_8 M 16.81 FDD_B20 M 16.84
H 16.48 -103.21 H 16.41 -90.54
L 18.46
TDD_B34 M 18.68
H 18.65 -91.25
L 20.61
TDD_B38 M 20.93
H 20.14 -92.15
L 19.83
LTE_TDD | TDD_B39 M 19.89
H 19.42 -91.82
L 20.29
TDD_B40 M 20.16
H 20.41 -91.47
L 19.31
TDD_B41 M 19.65
H 19.96 -90.9
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5.2 Active test data

Triple three in one triad ternion active test data (Free space, screen off)

Band channel TRP TIS

36 11.77

WiFi A 64 10.7
165 11.21 -70.48

1 15.23

WiFi B 7 16.1
13 15.66 -83.47

WIFI 1 14.89

WiFi G 7 15.83
13 15.48 -75.12

1 13.38

WiFiN 7 15.7
13 14.2 -70.31
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7. Mass production antenna indicators

When the antenna is mass—produced, the standing wave ratio
is used as the mass production test standard. According to
the differences in the project itself, the following
criteria are given:

frequency (MHz) = AR

700--960; 1710--2690 VSWR (Mass production performance)
1575; 5150--5850 <VSWR(Acknowledge performance)+1
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Technical requirement

(8 x4 45+0.15

1. Shipping and packaging requirements: (pallet

packaging and shipping)

2.LDS surface has no sensitive scratch, leakage and

overflow plating.

(Due to plating process antenna

surface will appear non—-inductive scratches);

|
!

%0 20+0.15 @

Sunnyway Technology Co., Ltd

3. With * as the key size, the unmarked tolerance size \mww\ %mmmfl PART NAME: E:%cﬁww%mm DATE | 2023, 11. 04
is plus or minus 0. 15MM;
4. The copper plating thickness of LDS antenna is ¥2 00+0 ‘_we * Ho:mm}zmm PART NO: SH232921B89 DRAWN:| 2 x|
8um-12um, and the nickel plating thickness is - — x.&w ;M%.M% . CHECKED
3um-5um The salt spray has been tested for 48H. XXX+~W ou MATERIAL: LDS HECKED | yusTANG
5. Electroplating material; copper—nickel : — - .
6. According to the general requirements ANGULAR < £0.5” |FINTSHING: APPROVED
7. Products meet the requirements of ROHS and REACH. UNIT: mm COLOUR: SCALE: 1:1 REV: T.A
_ _ _ 3 5 _ 6 | 1
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DEV-QR-06

TOP BOT

_ %22.04%0.15 _ %0, 1140. 05

———

20.90+0. 15

24.40+0. 15

*22.13+0.15

White silk screen

paper cut wire

Technical requirement
1. Shipping packaging requirements: (single pcs packaging)

2. Copper berth surface is painted with black matte;

3. The ink should be uniform; Sunnyway Technology Co., Ltd

4, The size with "*” symbol is the key size; PART NAME: 10023 DATE: 2023. 12. 26

5. Back glue with 3M94711se; © = antenna (FP) .

6. The base material uses PI T=12. 5um; PART NO:  Sii232021B75-1 DRAWN: 4KHE

7. Copper foil thickness 0.50z: RE: Xk Tel: 18670612261

8. The unpoured fillet Angle is 0.2, and the process TOLERANCE

edge is 0. 2m: LY +0.25 PM: DSk Tel: 15921558333
T, . s . . +0.

9. No tolerance is specified according to the general www ._|.M. ww MATERTAL: CHECKED: Fz

tolerance table; ANGULAR £ +0.5°

10. The products meet the requirements of RoHS2.0 standard FINISHING: APPROVED:

REACH standard. UNIT:mn COLOUR:  black |  SCALE:1:1 REV:TEST:A

_ 7 ? _ 3 _ 4 5 _ 6 7 7 _
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FEEAEE 13-204m
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N . . $E=ENADEZ ADH 13-18 um e
Technical requirement HIEEH  PI25um
1. Shipping packaging requirements: (single pcs packaging) HEMIOOLSE 50 m
. 2. Copper berth surface is painted with black matte; Sunnyway Technology Co., Ltd 5
3. The ink should be uniform; TO5T3
4. The size with "*” symbol is the key size; @ = PART NAME: v ontenna ec)  DATE: 2023.08. 28
5. Back glue with 3M94711se; PART NO:  SH23292IB75-2 DRAWN: NI
—{ 6. The base material uses PI T=12.5um;
: : . RF: & Tel: 17792486468
7. Copper foil ﬁfo_smmm 0. mom. gold plating TOLERANCE CE
8. ,zz.w unpoured fillet Angle is 0.2, and the process Lo 2025 |py: Bk Tel: 15921558333
edge is 0. 2mm; K20, 20
Al 9. No tolerance is specified according to the general backing CXKK+0.05 MATERTAL: CHECKED: T A
. ANGULAR ~£0.5°
tolerance table; . u FINISHING: APPROVED: | RA
10. The products meet the requirements of RoHS2.0 standard
REACH standard. UNIT:mm COLOUR: Black SCALE:1:1 REV:TEST:A
7 2 7 3 4 5 _ 6 _ 7 _




