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准备前工作：
1、所需环境：
无特需要求
2、生产要求；
需穿戴静电防护服、佩戴静电环、静电手套；

3、所需工具及辅助设备
电脑、IPEX线、Ai-SG01模组、SSCOM串口软件，频谱仪。

[bookmark: _Toc19489]外观检验
（1） 编带等包装是否完好
（2） 屏蔽罩等目光可见的元器件是否缺料、外观是否完整
（3） 是否存在连锡、假焊、锡渣等问题
（4） 屏蔽罩丝印是否正确、贴片是否歪斜


1， [bookmark: _Toc55824071][bookmark: _Toc56009289][bookmark: _Toc55824118]测试项
功率测试
2， 定频烧录：


使用定频固件
3， 测试接线：
[image: ]
4， 功率测试：
频谱仪设置：
Center frequency: 433MHz
Span:100MHz
Res Bw:910kHz  Video Bw:50MHz
Ref Level: 22dB  
接下来观察界面显示是否如下图所示，是的话说明设置好了
[image: ]

SSCOM 串口软件的使用
1. 打开SSCOM软件，波特率设置为115200， 奇偶校验为设置为偶数位，打开串口，按复位键开始通信，窗口显示如下
[image: ]


2.SUB1G 参数的设置（设置频率Freq, 功率 Power, 发包模式），依次发出指令
AT+FREQUENCYBASE= 433000000    //切换不同信道
AT+DATARATE=50000
AT+POWERSELECT=0
AT+POWERDBM=20dBm
AT+TXMODE=0
AT+TXPERIOD=50
AT+RFMODE=2







5.频谱仪按Peak 键捕捉模组波形顶点



测试标准：注意发射功率要弥补线损
	发射功率：
	                18dBm≤ Tx power≤22dBm




5， 频偏测试：
1. 在功率测试中读出maker1的频点，如上图（注意注意：如果频率读数小数点后的位数不够精细，需要把频谱仪的SPAN设置改小，直到小数点后出现3位小数为止单位MHz）
2. 检验标准
	测试频点
	频谱仪读数标准

	433MHz
	433.992MHz<Tx frequence<433.008MHz（±20ppm）





以上为Ai-SG01 的FQC检验指引，有任何问题，可以联系工程这边协助。
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dk version  : 0x0000
irmware_version : V4.18_P1.0.0
ompile_time : Oct 17 2025-12:39:24
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ize: 36 bytes
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ataRate: 50000
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owerSelect: 0x00
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X Mode: 2

F Mode: 2

x_period: 50

RC: 0x0498

aw data: 60 62 39 1D 00 00 00 00 00 00 00 00 50 C3 00 00
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Ai-SG01_V4.18_P1.0.0.hex
:020000040800F2

:100000000809002001010008994C0008F54B000880

:10001000954C0008E5260008F98E00080000000055

:10002000000000000000000000000000018800083F

:10003000FD2600080000000041860008E188000855

:100040001B0100081B0100081B0100081B01000820

:100050001B0100081B0100081B0100088129000882

:100060001B0100081B0100081B0100081B01000800

:100070001B0100081B0100081B0100081B010008F0

:100080001B0100081B0100081B0100081B010008E0

:100090001B0100081B0100081B0100088B29000838

:1000A0001B0100081B0100081B0100081B010008C0

:1000B000C98900081B0100081B0100081B0100087A

:1000C0001B0100081B0100081B0100081B010008A0

:1000D0001B010008998E00081B0100081B01000885

:1000E0001B0100081B0100081B010008DFF80CD0F1

:1000F00000F0F6FD00480047499A00080809002072

:100100000648804706480047FEE7FEE7FEE7FEE7B1

:10011000FEE7FEE7FEE7FEE7FEE7FEE7C789000829

:10012000ED000008202A04DB203A21FA02F0002129

:10013000704721FA02F3D040C2F1200291400843F7

:1001400019467047A0F16101192900D8203870477D

:1001500040EA01039B0703D009E008C9121F08C049

:10016000042AFAD203E011F8013B00F8013B521EC9

:10017000F9D27047D2B201E000F8012B491EFBD240

:1001800070470022F6E710B513460A4604461946A2

:10019000FFF7F0FF204610BD421C10F8011B00299C

:1001A000FBD1801A704710B5002200E0521C835C1E

:1001B0008C5CA34201D1002BF8D1D8B2E1B2401A35

:1001C00010BD30B504460020034600E05B1C93429E

:1001D00003D2E05CCD5C401BF8D030BD034611F883

:1001E000012B00F8012B002AF9D1184670470000B6

:1001F0000FB400B58DB010A909900B9000914FF08D

:10020000FF300A9000200C900548069005480790A2

:100210006A4609A80F9900F05DFC0DB05DF814FB6B

:10022000F10A00080F0B00082DE9FF5F1D464FF093

:10023000FF3BD5E9014691465F464FF00008A969AA

:100240007F1C01988847296A824688470028F6D192

:10025000BAF1FF3F0CD024F4C064002E19DD600613

:1002600014D5BAF12B0F09D0BAF12D0F0ED103E03E

:10027000584604B0BDE8F09F44F48064A9697F1C2F

:1002800001988847761E8246002E02DDBAF1300FB3

:1002900003D0B9F1000F26D032E0A969761E44F4EC

:1002A00000747F1C019888478246002E05DDBAF154

:1002B000780F06D0BAF1580F03D0B9F1000F10D063

:1002C0001EE0B9F1000F02D0B9F1100F18D1A969E1

:1002D000761E24F400747F1C019888478246102003

:1002E00002E0082000E00A20814609E008FB090836

:1002F000A969761E44F400747F1C019888478246E1

:10030000002E05DD4946504600F0D0FB0028EDDA0E

:10031000E96901988847A00502D46FF00100A8E7B9

:10032000E00725D1600613D5600502D5C8F10000AD

:1003300000E0404629680A1D2A600968220501D5A7

:10034000087015E0220701D5088011E008600FE071

:100350002868011D29600068210502D580F8008009

:1003600006E0210702D5A0F8008001E0C0F8008077

:1003700038467EE7F0B480EA0102D40F4200B2EBC7

:10038000410F02D20246084611464A0042D0C30D30

:10039000DDB2C1F3C752AD1A202D35DAC1F3160113

:1003A00041F4000204B15242C5F1200602FA06F1FE

:1003B0002A411044B3EBD05F23D0C4B1012DA0EB90

:1003C000C35009DCF0BC4FF0004202EAC352DBB27A

:1003D00000F5000000F0B5BB400000F1807000EBBC

:1003E000C350A0F1807040EAD170490009E049088B

:1003F00041EAC071A0EBC35000F50000400800EBDB

:10040000C350F0BC00F094BB6142012202EB4101F9

:10041000001BF6E7F0BC704781F00041AAE780F0CE

:100420000040A7E780EA010210B502F00043400057

:1004300022D04A001FD0010E01EB1261C0F356001A

:10044000C2F3560240F4000042F40002A0FB022076

:1004500000047F39140400D0401C50EA124001D43B

:100460004000491EC2B20C0604EBD010401C4008EC

:10047000802A02D003E0002010BD20F001000029F6

:1004800000DA0020184310BD30B480EA010202F007

:10049000004530F0004221F0004013D090B1C30D70

:1004A000D40DC2F31601C0F31600E41A41F40001A2

:1004B00040F400027D34914201D3641C00E0490005

:1004C000002C02DA30BC002070474FF400000023FB

:1004D000914201D3891A034340084FEA4101F7D101

:1004E00051B1914202D14FF0004105E002D24FF0EC

:1004F000010101E06FF0010103EBC450284430BC5E

:1005000000F016BB2DE9FE4F804681EA0300C00FC4

:100510000C46009021F0004123F00045B8EB0200AA

:10052000A94105D24046214690461C460B4602464C

:1005300023F00040104347D0270DC7F30A00C3F350

:100540000A510290401A019040286BDAC3F313005D

:1005500040F4801B0098924620B10023D2EB030A9E

:1005600063EB0B0B01985946C0F14002504600F076

:100570007CFA06460D4650465946019A00F084FA28

:1005800010EB08006141002487EA115284EAE77306

:100590001A4340D0009A62B3019A012A4FEA0752E7

:1005A00015DC001B61EB02014FF0004202EA07522A

:1005B000CDE90042001C41F5801132462B4600F087

:1005C000FDFA03B0BDE8F08F40462146F9E7001B75

:1005D00061EB0201001C41F5801300185B412018FB

:1005E000A2F5001747EB030140EAD570B6196D413B

:1005F00011E06D084FEA360645EAC0754FEA07522A

:10060000001B61EB0201001C41F5801149084FEA13

:1006100030000019514132462B4603B0BDE8F04F7F

:1006200000F0BDBA0098012240000023D0EB020286

:1006300063EBE073009821464FEAE074B8EB0000EA

:1006400061EB0401E9E783F000435BE781F00041DF

:1006500058E72DE9FE4F81EA030404F0004421F03D

:10066000004100944FF0000B23F0004350EA0104D6

:100670005ED052EA03045BD0C3F30A54C1F30A55B7

:100680002C44A4F2F3340194A0FB0254C1F31301EF

:1006900041F48011C3F3130343F4801301FB0244BC

:1006A00000FB034E840A970A44EA815447EA8357C1

:1006B000A4FB076802958D0A05FB07854FEA932C7A

:1006C00004FB0C542705029D4FEA065847EA1637EB

:1006D000B5EB08056EEB070C870E920E47EA811703

:1006E00042EA8312A7FB0201B6EB0B0164EB0004A4

:1006F0002B0D43EA0C335E1844EB1C50DA4651468E

:10070000E7FB0201C5F313044FEA0B3343EA14532A

:100710004FEA0432019C43EA0603A4F10C0402945C

:10072000009CCDE900B400F049FA03B0BDE8F08FB9

:1007300000200146F9E72DE9F04D81EA030404F0B9

:10074000004B21F0004514464FF0000A23F0004111

:1007500050EA050220D054EA01021DD0C5F30A5721

:100760000246C5F31303C1F31300C1F30A5640F464

:10077000801543F48013A7EB0608101BD64608F239

:10078000FD3873EB050002D308F1010801E092186F

:100790005B41B8F1000F03DA00200146BDE8F08D9F

:1007A00000204FF48011064684460EE0171B73EBC1

:1007B000050705D3121B63EB050306434CEA010C46

:1007C00049084FEA300092185B4150EA0107EDD129

:1007D00052EA030012D082EA040083EA05010843CA

:1007E00005D0101BAB4106D20122002306E00022F7

:1007F0004FF0004302E06FF0010253101AEB0600C5

:100800004CEB085110EB0A0041EB0B01BDE8F04D39

:1008100000F0C5B9C10F80EAE0700844CA0796230A

:10082000002100F08EB996230022114600F089B90C

:100830000EB5C10F80EAE0700844CA07002140F2FB

:1008400033438DE80E000A460B4600F0B7F903B0BB

:1008500000BD0EB540F2334102910021CDE90011F7

:100860000A460B4600F0AAF903B000BD00F00042B2

:1008700020F00040C10DC0F3160040F400007F29B5

:1008800001DA00207047962903DCC1F19601C840C7

:1008900001E096398840002AF4D04042704720F0A9

:1008A0000040C10DC0F3160040F400007F2901DABA

:1008B00000207047962903DCC1F19601C8407047BB

:1008C00096398840704770B5C1F30A5201F000456F

:1008D0000024C1F3130140F2FF3341F480119A4226

:1008E00001DA002070BD40F233439A42A2F2334253

:1008F00003DC5242FFF716FC00E090402C43F1D09D

:10090000404270BDC1F30A5210B5C1F3130140F269

:10091000FF3341F480119A4201DA002010BD40F209

:1009200033439A42A2F2334203DC5242FFF7FAFB0E

:1009300010BD904010BD00F0004230F000400AD0E1

:10094000C10D01F56071C0F3160042EA0151C20801

:1009500040071143704700200146704730B5041E20

:1009600071F1000404DB4FF00044404264EB0101EC

:10097000141E73F1000405DB1C464FF00043524285

:1009800063EB04038B4208BF824230BD30B5041EC6

:1009900071F1000404DB4FF00044404264EB0101BC

:1009A000141E73F1000405DB1C464FF00043524255

:1009B00063EB0403994208BF904230BD01F000434D

:1009C00030B421F0004150EA010206D00A0DA2F530

:1009D0006072C1F31301002A02DC30BC00207047B2

:1009E000440F44EAC104C100E01830BC00EBC2501F

:1009F00000F09EB8002801DBC0F10040002901DBB7

:100A0000C1F10041814270472DE9F05F05460020A9

:100A100092469B4688460646814640241BE028466F

:100A2000414647462246FFF77DFB53465A46C01AC9

:100A3000914110D311461846224600F016F82D1A9F

:100A400067EB01084F4622460120002100F00DF817

:100A500017EB00094E41201EA4F10104DFDC4846DB

:100A600031462A464346BDE8F09F202A04DB203A5F

:100A700000FA02F1002070479140C2F1200320FAF1

:100A800003F3194390407047202A06DBCB17203A26

:100A900041FA02F043EAE07306E041FA02F3D04083

:100AA000C2F1200291400843194670473A2800D20B

:100AB000303820F02002412A01D3A2F137008842C9

:100AC00001D34FF0FF307047026811441378016082

:100AD00018467047D16004495161044911620021F0

:100AE0001161114600F014B9C90A0008050D00088B

:100AF000426842B1016811F8013B23B1521EC0E9BE

:100B00000012184670470121C160881E7047426874

:100B10005AB1C368016843B983688B4205D0491E46

:100B2000521CC0E90012002070474FF0FF307047A0

:100B30000029A8BF7047401C490008BF20F00100F1

:100B4000704710B4B0FA80FC00FA0CF050EA0104CF

:100B500004BF10BC704749B1CCF1200421FA04F461

:100B600011FA0CF118BF012121430843A3EB0C013A

:100B7000CB1D4FEA00614FEA102042BF002010BC9D

:100B8000704700EBC35010440029A4BF10BC70474D

:100B9000401C490008BF20F0010010BC704710B590

:100BA000141E73F1000408DA401C41F10001921890

:100BB0005B411A4301D120F0010010BD2DE9F04D39

:100BC00092469B4611B1B1FA81F202E0B0FA80F28E

:100BD00020329046FFF749FF04460F4640EA0A00DC

:100BE00041EA0B0153465A46084313D0114653EAD3

:100BF000010019D0C8F140025046FFF793FA0546AC

:100C00000E46504659464246FFF72FFF084305D08F

:100C1000012004E020463946BDE8F08D0020054360

:100C200046EAE0762C4337430A986305E40AA0EBD2

:100C300008000022FD0A44EA47540A3002D5002089

:100C40000146E9E7010510196941DDE90845001988

:100C50006941BDE8F04DA2E72DE9F041054621F0DC

:100C600000400C46284309D0C4F30A5040F23341F7

:100C7000884205DD28462146BDE8F0812846FBE78D

:100C800040F2FE31884210DC0CDB4FEA043040EACF

:100C9000155050EA053105D0104804F000410143D9

:100CA0000020E9E700200146E6E7A0F23340464293

:100CB000C6F1400228462146FFF7D7FE0746884680

:100CC000284621463246FFF72DFA43463A46FFF7BB

:100CD00066FF3246BDE8F041FFF7C7BE0000F03FB7

:100CE000064C074D06E0E06840F0010394E8070079

:100CF00098471034AC42F6D3FFF7FCF970AB00080C

:100D000090AB0008C0B24FF4F05100F097B900006A

:100D10002DE9F34F8BB04FF0000801F10C000C46A9

:100D20004FF0010B46460DF1080A0190626901215E

:100D300001989047051E2DD0252D2CD0216A88477B

:100D4000C0B16269012101989047216A8847002853

:100D5000F7D1411E62690198904700E0761CA169B5

:100D60000B988847216A88470028F7D1E1690B98DA

:100D70008847DBE7A1690B9888470746A84201D15D

:100D8000761CD3E7E1690B9888477F1C02D1B8F144

:100D9000000F6FD046E1002762693D463946019851

:100DA00090472A2804D162690121019890470125C2

:100DB000DFF884926269012101989047A0F1300127

:100DC0000A290AD24F45E5DC07EB870100EB410712

:100DD000303FDFD445F01005ECE7E90601D46FF0B1

:100DE00000476C280AD04C2814D0682815D06A28EF

:100DF0000DD074281CD07A281AD01DE06269012118

:100E0000019890476C2802D045F0040514E045F0A5

:100E100002050DE045F020050AE062690121019814

:100E20009047682802D045F0080505E045F40065C4

:100E30006269012101989047C4E9015765283DD0B6

:100E400019DC58287AD00CDC452837D004DC25285A

:100E500026D0412831D131E046282FD047282CD147

:100E60002CE05B2877D0612828D063287CD06428C8

:100E700023D15AE0D0E06F2848D008DC66281DD086

:100E800067281BD0692821D06E2816D127E070284A

:100E900045D0732868D0752847D078280DD14DE00B

:100EA000A1690B988847054625283FF469AFE16999

:100EB0000B9888476D1C3FF46AAFB3E023466A463F

:100EC0006FF001000B99AFF300809EE045F0400009

:100ED0006060A80723464FF0000236D43EE0E807E2

:100EE0007FF447AF2068011D21600068290501D506

:100EF00006701BE7290701D5068017E7A90703D568

:100F0000F117C0E9006111E706600FE745F0400006

:100F10006060A80723464FF0080216D41EE040F692

:100F20000E0125EA0100606016E045F040006060B7

:100F3000A80723464FF00A0207D40FE045F040000F

:100F40006060A80708D5234610226FF001000B99B6

:100F5000AFF3008059E007E0234610226FF0010054

:100F60000B99FFF761F950E04FF000094F464B46EF

:100F7000632802D05B2806D040E0E80601D40120B7

:100F8000A06001273AE062690121019890475E283C

:100F900005D14FF0010962694946019890472169DE

:100FA00039B900210A46534643F82120491C082933

:100FB000FADBB0B3216969B9C11700EBD1625311F3

:100FC0000AEB830122F01F02821A01200B68904075

:100FD00003430B6062690121019890475D28E8D1C5

:100FE000B9F1000F09D00020514651F82020D2431A

:100FF00041F82020401C0828F7DB02AB224600976E

:101000006FF001000B99AFF3008000280CDA401C50

:1010100008D1BBF1000F05D04FF0FF300DB0BDE897

:10102000F08FFFE74046F9E7E90701D108F1010831

:1010300006444FF0000B79E6CCCCCC0C7F2801D9CC

:10104000002208E0064A02EB5002C007127800D1E5

:10105000120902F00F020120904008407047000082

:1010600002A9000838B5044619A12046FFF79BF8ED

:1010700058B90021084600F0E7FD164802881648D6

:10108000018816A007F03AFF21E0002000906A4690

:101090001BA12046FFF7ACF8012813D100980128C6

:1010A0000BD100200C4908801649088009490880A6

:1010B0000021084600F0C8FD08E013A1012000F05F

:1010C000C3FD03E014A1012000F0BEFD00BF38BD48

:1010D0003F00000036000020320000200D0A2B43A4

:1010E0004C454152434E543A0D0A4F6B20436E74A7

:1010F0003A25642C2045727220436E743A256400B0

:1011000025640000340000200D0A2B434C45415259

:10111000434E543A340000000D0A2B434C454152D3

:10112000434E543A3300000010B5002004490880B3

:101130000449087080210448FFF723F810BD00001F
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1. 安装ST-LINK Utility软件

[image: ]

2. 通过ST-LINK Utility下载hex程序到单片机

(1) 底板接线ST-LINK

LoRa-Kit			ST-LINK

GND				GND

SWCLK			SWCLK

SWDIO			SWDIO

3V3				3V3



(2) 打开STM32 ST-LINK Utility软件，连接单片机

[image: ]

(3) 选择要下载的程序，并打开
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(4) 点击下载按钮，接着默认操作直接点Start

[image: ]

(5) 等待绿色进度条走完（程序小的话进度条很快一闪而过），显示下载成功。如下图所示。可以看到Verification ... OK.表示验证成功，即下载成功，有的不会有这一行提示，但只要看到Memory programmed in 3s and 500ms 即表示下载成功。
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(6) 
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