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Sample acknowledgement

Project name:

50923

Product name:

S0923 Three—in—One Antenna

Material number:

K5330000140LA

Material Description

FPC thickness: 0.10mm — matte black - length 33.4mm — width 11.96mm

Supplier Product Model

S0923 Three—in—One Antenna

TP FW mass production version
TP FW

Each of the above information needs to be complete and accurate, and it needs to be consistent with the material

Reminders: information in the order BOM
Supplier signature (with company seal)
v ROHS material ROHS I~ Non—-ROHS materials NOT ROHS
Department [ Producer Engineering Departmen - Design Department I Quality department
Signatory

Signing date

Supplier information

Supplier name

SUNNYWAY RF TECHNOLOGY (CHINA)CO., LTD

Supplier address:

No. 99, Lane 215, Gaoguang Road, Qingpu District, Shanghai

Supplier to contact

Ma ronglai-15921558333

Recipient email address

maronglai@sunnyway-iot.com

Note: 1. Supplier information must be filled in correctly 2. Company seal required
Customer review and signature
[J Official recognition [J Conditional recognition [J Provisional limited recognition
Recognition
state [J Conditional recognition Conditions to be met:
[J Provisional limited recognition Limited Procurement | K
Reviewed and signed by the Department (with the seal of recognition)
Department :
P r D 1} I HW ™ HWtest [ Packing I NPI ™ PM [ spM| [ PQM [ SQE
Signatory
Signing date
Appearance/|
Specification/e| Material / Process Specificati : manufacture
Appearance / Material / size / P . . P FW Appearance /
. . . T . lectrical size / assembly/produc|ons/custome| . . . r
Check item Workmanship specification s . . X Version [reliability ield/drawi
i performance specification tion yield r needs W yle 3
ng
specificati

Notey:®&: Before signing, the material information description, specification, drawing, dimension report, electrical performance test report, reliability test report,
packaging specification and other information shall be carefully reviewed

Form Encoding: QR-PQM-04-02 versions: C

revision date:

20231016
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Engineering drawings.

Sample photos
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Cpk Report

Product specifications

Process Flow Chart
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D’, RS Bill of material

= ROHS2.0
Bers Yes / no ROSH
material Part name Part description Supplier Supplier model . Remark
Item Number materiel
number
Notes: For BTB type materials such as screens, batteries, speakers, cameras, magnetic heads, NFC, FPC, coaxial cables, etc., the connector
manufacturer, model, material, etc. must be filled in. Also, check to ensure that the connector model being used matches the one for assembly.
) FPC thickness: 0.10mm —
1 K5330000140 | S0923_Three-in-One matte black — length SunnyWay SH25287IB75-2 1 VES
LA Antenna -
33.4mm — width 11.96mm
2 Base material | Half and half Cu:18um, PI:12.5um Fubon cathode copper 1 VES
3 | Adnesive 3M9471LSE T=0.05mm 3m 3M9471LSE 1 YES
backing
4 S°'d?r:kmas" Black ink T=13-20um Yuli PSM-800 1 YES
. . . _ YES
5 Text ink White ink T=10um Yugu ZSR-150WNY 1
. _ " . . YES
6 clad layer Gold plating T=0.5u Jin Yuanxing Au 1
7
8
9
10
11
12
13
14
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RoHS2. 0 restricted substances composition questionnaire RoHS 2.0

SALEABLE PART

Part material number

Part name / model

Supplier P/N

Name of manufacturer

Supplier green material identification method

K5330000140LA S0923_Three-in-One Antenna SH252871B75-2 SunnyWay ROHS
Required items;
Remark The third-party test report must be issued by a laboratory that has obtained the 1S017025 (general requirements for the competence of testing and calibration
laboratories) certification and has been approved by the National Accreditation Board (CNAS) for RoHS testing (such as SGS, BV, Intertek, TUV, etc.).
SUB-PART
. A Test
Name (Chinese / English) e FEBYIREEPPM RoHS Report
Material m'meer Remarks
(material A
I Usage of (project
composition single Control name
Substance ial li . b
Item compositio materia nur31ber product Supplier Yes/ method Effective | component P
Monomer N or brand in (@) Number date of /N and
nin monomer / 9 no (Pb) (Cr6+)| (PBBs) | (PBDEs)| (DIBP) |)(DEHP)| (DBP) | (BBP)
(Pb) | (Hg) report others)
monomer monomer)
1 FCCL SH252871B75-2 Fubon Yes ND | ND | ND ND ND ND ND ND ND ND SGS Angg?ggggz 2025.02.18 /
2 FPC 3M9471 3M Yes ND | ND | ND ND ND ND ND ND ND ND SGS S|'7|:28EOC9204';02 2024.12.06 /
3 PSM-800 Yuli Yes ND | ND | ND ND ND ND ND ND ND ND SGS ETR25350138 2025.05.20 /
6 ZSR-150WNY Yugu Yes ND | ND | ND ND ND ND ND ND ND ND SGS ETATQZI\‘:I(C);’?52 2025.01.02 /
7 Au Jin Yuanxin Yes ND | ND | ND ND ND ND ND ND ND ND CTI A224066076 2024/11/8 /
4115001E
8
9
10
11
12
13
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Reach test report

SALEABLE PART

Part material number

Part name / model

Supplier P/N

Name of manufacturer

Supplier green material identification method

K5330000140LA S0923_Three-in—One Antenna SH25287IB75-2 SunnyWay ROHS
Required items;

Remark The third-party test report must be issued by a laboratory that has obtained the I1S017025 (general requirements for the competence of testing and calibration
laboratories) certification and has been approved by the National Accreditation Board (CNAS) for RolS testing (such as SGS, BV, Intertek, TUV, etc.). Otherwise,
the relevant test report should be regarded as invalid.

SUB-PART
Name (Chinese / English) 3 Report
Material number
(material
composition Us.agel of Control (pr:jeeTtal:':ne
Substance . single . . ’
Item compositio materll)al ":'T‘be’ product Supplier method Effective | component P/
Monomer ) L7 LXEne] I Number date of N and others)
nin monomer / (9)
) report )
monomer monomer)
1 FCCL | SH25287TB75-2 Fubon | YES | ND | ND | ND| ND | ND | ND | ND | ND | ND | ND S65 | b ze | 2025.02.21 /
2 3M9471 3M YES ND | ND | ND ND ND ND ND ND ND ND SGS SHAEC240 2024.12.06 /
FPC 27480905
] A22407953
3 PSM-800 Yuli YES ND | ND | ND ND ND ND ND ND ND ND CTI 52101002E 2024.12.26 /
5 ZSR-150WNY Yugu YES ND [ ND | ND | ND ND ND ND ND ND ND SGS ETZ?&S?SZ 2025.01.02 /
. . A22406607
7 Au Jin Yuanxin YES ND [ ND | ND ND ND ND ND ND ND ND CTI 64116001E 2024/11/9
8
9
10
1
12
13
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Full size measurement report

Vendor material |FPCtcoaxi Part NO K5330000140LA Cav. Number Unit Comments
name al line
Tool Number
S Material |FPC+coaxi /
unnyway grade  |al line Part Name  |50923 Three-in- [ |INCHES  [“]MILLIMETERS
One Antenna
/ Rev
DATE 25.06.10 0
MEASURED DIMENSION % TOLERANCE USED DISPOSITION ACCEPTABLE VARIANCE

Note: When selecting the size measurement tools, the principle of 1/10 should be

followed. For example, if

the deviation is +/-0.5,

then the

tolerance is 1. According to th

DIM. #

DIMENSION

+ TOL

DRAWING
ZONE

- TOL.

NOTE

SAMPLE

SAMPL
1 E2

SAMPL
E3

SAMPLE
4

SAMPLE
5

UPPER

LOWER

0%-25%
25%-50%

50%-75%
75%-100%

100%+

Re-Measure

Accept
Fix Tool
Accept With
Variance

DIMENSION

+ TOL.

- TOL.

33.40

0.20

0.20

33.41 33.42

33.43

33.41

33.43

15%

0%

x

11.96

0.20

0.20

11.95 11.95

11.96

11.93

11.99

15%

15%

x

0.10

0.03

0.03

0.11 0.11

0.12

0.12

0.10

67%

0%

O|lWwWIN| -~

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25




ol AR CPK Report
Part Number K5330000140LA Vendor) Sunnyway
Description 809237\];1};2?;;“_0% Inspected Chen Xiaoping
Tool Number / Inches/MM MM
) Material Name FPC
Cavity / -
Material Code FPC
Revision Date 25.6.10
Dim. Designator
Nominal 33.40 11.96
+ Tolerance 0.20 0.20
- Tolerance -0.20 -0.20
Upper Limit 33.60 12.16 0.00 0.00 0.00
Lower Limit 33.20 11.76 0.00 0.00 0.00
1 33.38 11.93
2 33.39 11.95
3 33.41 11.94
4 33.41 11.91
5 33.45 11.97
6 33.38 11.94
7 33.43 11.96
8 33.45 11.98
9 33.41 11.91
10 33.39 11.99
11 33.41 11.92
12 33.43 11.93
13 33.41 11.91
14 33.38 11.96
15 33.43 12.01
16 33.38 11.93
17 33.39 11.95
18 33.45 11.94
19 33.43 11.92
20 33.38 11.93
21 33.41 11.95
22 33.43 11.94
23 33.45 11.91
24 33.38 11.97
25 33.39 11.94
26 33.41 11.92
27 33.43 11.98
28 33.38 11.96
29 33.38 11.99
30 33.43 11.92
31 33.41 11.93
32 33.45 11.91
MAX. 33.45 12.01 0.00 0.00 0.00
MIN. 33.38 11.91 0.00 0.00 0.00
AVERAGE 33.41 11.94 #DIV/0! #DIV/0! #DIV/0!
STDEV 0.03 0.03 #DIV/0! #DIV/0! #DIV/0!
CP 2.65 247 #DIV/0! #DIV/0! #DIV/0!
Cpk 2.51 2.27 #DIV/0! #DIV/0! #DIV/0!
TOOLING

Note: When selecting the size measurement tools, the principle of 1/10 should be followed. For

Tabulation::

Audit: (signature and company

Date:
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Process Flow Chart(#i& & &)

Part Number K5330000140LA |Revised By shaobing Revised Date 25.06.10
Description SOQ%;IE:EE am One Approved By yujiang Approved Date 25.06.10
No. process process specification QuantityBoardinéOperatOIQA Hote
1 Process Cut according to the drawving model and perfora
material
2 Cutting the 160 degrees for 30 minutes, baking mased on S0P
material documents
3 bake Front film PF720041
OTL
4 Exposure lines
5 Development/etching [Parameters are based on SOF documents: ainimum line
Jdeposition vidthcutting, parameters line spacing 0.25+/-
0.0, 2am,
6 Automatic optical |AOI detects open circuits and short circuits in the
inspection circuit
f SCLperL nELuLE Front side fila : P7200A0  GTS Yuli Black
solder mask
8 bake 150° C  30min
9 Screen—printed Front film PF7200A1 CTO
characters Yhitecharacters
10 bake 150° C  30min
11 Electric geold AT:>0. 50 NI:80-2400°
12 Adhesive tape Reverse side of the hole-punched full sheet of
Coating adhesive tape
13 Yeitbrechti Apply the adhesive fila on the front surface
14 Drilling holes Eold: P720040 Punching Steel Sheet
15 Shape Remove the thin mucous membrane
16 Peeling the fila Full inspection in accordance with FPC inspection
standards
17 Final Quality Full inspection is conducted in accordance with the
Control Department [FPC inspection standards.
18 FQA FQi
19 Packaging Single-piece shipment
20 Hote
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Reliability test report

Part Number K5330000140LA Revised By shaobing Revised Date 25.6.10
. S0923 Three-in- ..
Description1 One Antenna Approved By yujiang Approved Date 25.6.10

Built-in antenna environmental test report

Customer Name:

Project Name: 50923 | Product FName:

Antenna Finished

P/N:SH25287IB75-2

test 5 Test conditions and the calculation |Then test
E test item 5 test result
time results equlpment
Stored in a warming box (-40% C) for 24 hours. then 1 2 3 4
. low placed at room temperature and humidity (20° C, 50%
o temperature | RH) for 2 hours to regain drymess before testing. Stznﬁar?ld‘.tempEEatEre —401 -4 —407 -4
25.9.9 test The electrical performance (VSWR) and structural |00 AUl DLy cHaber 0K 0K 0K 0K
shape are both in good condition. 0K 0K 0K 0K
Stored in a incubator at 6%° C for 24 hours, then 1 2 3 4
high i di s
25, 9. 5= 18 left at room temperaturn? and humidity (20° C, .ED% Standard temperature +70 +70% +7012 +70%
25,910 temperature FH) for 2 hours to regain dryness before testing. St hank oK 0K ) )4
i test The electrical performance (VSWR) and structural |0 Auml LIy cHaber
zhape are both in good condition. 0K 0K 0K 0K
The t it iz 65% , the humidity iz 90% - 95% L : : :
Constant B e Fgrp ALY 18 ¥ 251755 | 2570755 | 2512755 | 2510765
26.9. 8 N RH. After 48 hours, it is required that the Standard temperaturs
temperature T . S T/osw | T/osk | T/osw | T/o54
28.9,11 structure remainz intact and the electrical and humidity chamber
test performance remains unchanged. OK O O O
[0)4 04 OE [0)4
High t t f B5° C, low t 't f -35° C 1 Z 3 =
igh temperature o . low temperature of - 4070 |40 70 | —40T0 70 |40 70
25,9, 8- |Thermal shock| for each 1 hour. 32 cycles. The structure must be |Standard temperature
: : . . T = T T 2]
28.9,12 test intact and the electrical properties must remain and humidity chamber
irichanged: [0)4 94 OE [0
[8):4 8] [8)4 [8)4
4 B% NaCl solution in =alt =pray wasz sprayed onto 1 2 3 4
o8, o, 8= Salt Spra the antemnma continuously for 48 hourz at 35° . Then 351C/5% | 35TC/5% | 35T0/5% | 35T0/5
= XY | it was removed for cleaning and left to dry for 16 snoke sprayer 0K 0K 0K [0)4
25.9.13 Test hours. The surface of the antenna should show no
ruszt, dizcoloration. or peeling of the coating. 0K 4 0K 0K
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1. Project information
Machine information

Antenna information

Antenna version

3-in-1 antenna 5Y-50923 3IN1 2 V1.0
Antenna type FIFA

MNote: The customer fimally verified that the sntenna performence prototype was retained
in our company for at lesst ome year, which is convemient for amalysis and
solution to abnormal situations 1n antenna mass production Ensure sntenna shipment quality.



2. Test fixtures

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

How to mske: The prototyping mechanism 1s made of a 30 ohm coazial 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:

Antenna

/ SMA|

(I" Test point

P e Test cable

snt e
antenna

B
x.‘_\‘:"

3-in—1 Antenna — Main Path

El 0L C1403 Q201
E2 3. 9NH L1403 0201
E3 0L C1404 0201
E4 NA L1404 0201
ED 0L C1405 0201




4. 511 test

4.1 511 Test Method Description

Test Equipment: Network Analyzer (EBOTIC)

Test metheod: 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:

i

8§
Mitwork |
Ardlyaos
]
1[4
ot ures
Cable/
Test the schematic
4.2 511 parameter
3-in-1 antenna-RF1
P i Log Mag S000E Eel 00000 &F [FL N]
0D g ]
Ly
In ™
A
Y Fiara F.5 s
o Seart Soh Ez 1FEW 10 k=  Paints 841 Povar 0 i & [l
S Chamber Test Data

Test System: Shielded Anechoic Chamber

3IN1 antenna
1373 -22.3
2400 Sy
2300 -14.0
5150 -95. 2
5850 -19.0




5.1Passive test data

5.1.1 3—-in-1 Antenna passive efficiency and gain

Fre/Mhz | Effi/dB | Effi/% -\A‘j’écéa'” Fr /i\/lhz CEffi/dB | Effi/% V"'j)écg?'”
1550 | -4.27 | 37.41 | 054 | 5150 | -555 | 27.86 | 103
1555 | -4.22 | 3784 | 03 | 5200 | -5.65 | 27.23 [ 1.11
1560 | -4.12 | 3873 | 019 | 5250 | -539 | 28.91 | 169
1565 | -4.23 | 37.76 | -0.22 | 5300 | -5.84 | 26.06 | 1.47
1570 | -43 | 37.15 | -0.06 @ 5350 | -6.05  24.83 | 2.00
| 1675 | -422 | 37.84 | 0.38 | 5400 | -557 | 27.73 | 1.19
1580 | -4.17 | 38.28 | 103 | 5450 @ -58 | 263 | 1.86
1585 i -4.05 3936 17 | 5500 | -6.33 | 23.28 | 1.03
1590 | -4.08 | 39.08 | 1.76 | 5550 | -6.12 | 24.43 | 1.08
1595 | -4.2 | 3802 117 | 5600 | -5.88 2582 | 1.13
| 1600 | -4.71 | 33.81 | 0.05 | 5650 | -5.94 | 25.47 | 1.07
| 1605 | -4. 9___§_2___3§____9__3_6 | 5700 | -6.13 | 24.38 | 1.12
1610 | -5.33 | 29.31 | 011 | 5750 | -5.95 | 2541 | 1.34
2400 | -499 | 317 & 2.88 | 5800 @ -6.01 | 25.06 | 1.25
2410 | -4.88 | 3251 @ 224 | 5850 @ -6.1 | 2455 | 1.09
2420 | -4.82 3296 @ 2.02 |
2430 | -481 | 33.04 223 |
2440 | -4.7 | 33.88 | 242
2450 | -4.71 K 33.81 @ 235
2460 @ -4.81 | 33.04 @ 2.3
2470 | -4.82 | 32.96 | 3,00 |
2480 | -4.93 | 3214 | 2,02 |
2490 | -4.93 | 32.14 | 2.36 |
| 2500 | -4.84 | 3281 @252




5.2 Active test data

5.2.1 3-IN-1 Antenna Active Test Data(FreeSpace)

WIFI OTA test
Judging
frequency Channel 34 ot
TRP TIS
36 13.35
WIFI 113 TRP:212dBm
(54M) 149 12.37 TIS:<-70dBm
165 12.61 -71.24
1 14.95
WIFI 11b TRP:214dBm
11M) / T TIS:<-83dBm
13 15.35 -83.07
1 12.69
WIFI 11g - — TRP:212dBm
(54M) i TIS:<-70dBm
13 12.93 -70.99
1 10.21
WIFI 11n TRP:210dBm
(65M) ! 19006 TIS:<-68dBm
13 10.09 -68.06

GPS OTA test (Focus on field test satellite search performance)




6 Antemma Pattern

6.1 3-IN-1 Antenna 2D & 3D Radiation Pattern

3D Radiation Pattern







2D Radiation Pattern
Phi 0 2D

Phi 90 2D




2D Radiation Pattern
Theta 90 2D




8. Mass production antenna indicators
VSWE shall be adopted as the production test standard for
antennas. The criteria are specified below according to

project differences:

Frequency ¢ MHz) Mass production standard

1330-16200dH=: 2400- VEWR (Mass production performance )
25000Hzs 5150-58300MH=z =VSWR(Acknowledge performance)+1
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Packaging method

1. Single product packaging photos or 2D drawings (for
single packaged materials)

2. Single layer product packaging photos or 2D

drawings (reflect the tidiness and reliability)

reference picture

Product
name

S0923 Three—in—One Antenna

Product
number

K5330000140LA

Material
Descriptio
n

FPC thickness: 0.10mm - matte black -
length 33.4mm - width 11.96mm

3. Photos of products placed in all layers of the box
(reflecting the tightness and reliability)

4. Overall picture or 2D picture after the whole box|

is sealed (overall box sealing state)

Packaging
method
Descriptio
nor
packaging
material
descriptio
n

PE bag+4 bags of desiccant (2 bags
of waterproof bags placed
diagonally)+carton waterproof
bagtupper and lower partition of
cartontthickened carton (K=K
reinforced core)

Packing in
box
Number

Quantity of each
layer or package

1000PCS

Number of layers or
packages 5

Quantity per box According to

RN s il

Remarks

5. Label of single package product (item no., product
name, quantity, etc.)

6. Outer box label (material number, product
name, quantity and other information)

product label

PiN: K5330000140LA
- 1000PCS

33.4mm- Width 11.96mm

Productionbsch: 210805

purchase note: 3501-202108040001

[E
,@ S —
IEI plant code

product label

PiN: K5330000140LA =

I 1
sums 1000PCS &

33.4mm- Widh 11.96mm

Producionbach: 210805

purchase note:  3901-202108040001

1. Each small package and carton box shall be
attached with a 1pcs shipping material label. The
label format shall refer to the purchase definition.

The right side of the carton box shipping label shall
be attached with a 1pcs ROHS label;

2. It is not allowed to print the company name
information (if there is manufacturer information, it
needs to use kraft paper glue to cover it), and print
upward, moisture-proof, stacking layers, anti-static
ESD and other signs;

3. Cartoon box shall be sealed with I-shaped or
Wang shaped. When the ratio of length to width of
the carton box is less than 2 (length/width < 2), I-
shaped sealing shall be used; When the length
width ratio is greater than 2 (length/width = 2), the
box shall be sealed in king shape;

Supplier
Sign chenxiaoping

Date 25.6.10




