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WS A R ek TR, v LLisid Bouffalo Lab Dev Cube, SREUT A FeFEH M THA, EZ AT, 85T RF
MK A, REANKE RS TR, RF UK TR . TRAMEERBCRIME TR ERE T IFR RS MRS

IR T RS

chips

docs

utils

log
clear.bat
=| changelog.txt
= versiontxt

ﬁ BLDevCube.exe

| | BLDevwCube

=

i

=

=

Windows B
LIRS

g =

K 3.1 ket TARM

2 KB
10 KB
1KB

18,019 KB
107,143 KB
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4.1 10T #&4R (% Flash) &5 )iz & 4

¥t Boot 5 IS & H P, A UART 530, RIWlisid Flash 565 TH, #4 RF [ 525 2 Flash o 0l
IR R K Boot S IMIBERMR T, % T R ALsEataT LS shill sl ¢ F2 7 34T RF K T

FETT R F AT TRAS, 8 7887 10 RE JHKE 4. T BL602 [ 10T B4 S SR E 0, NMaks

BL602 7 10T #4114 E4F BL602_loT_DVK-3S i K E AR,

I 28 mm I
}— 16 mm —l
5
Pin# NAME : ¥ NAME Pint
01 rrsa| 0 S 2 |Acriots 01
02 cHip en| O = O|crio7 02
03 Grios| O §® e O|crios 03
04 crioz|© R Lt O|crios 04
05 enp|© D Ly — | Q|cPiot 05
06  vopssmop|O i0 O|pTRA 06
07 vop33 | O - B O|crios 07
08 eno|O| B B il Olano 08
09 cpion| © 3 58 T TR O|crioo 09
10 crio14| O g’ = O|cnD 10
11 apio1z| O : = O|uarTi RxD sV
12 ario17| O i O|uarTi_Tx0 8V 12
13 vopas| O 3 O|+5v 13

Kl 4.1: 10T AT BN
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Bl 1OT BRI AL AR 4L Rk, AR AL AR {8 F] USB Type-C 422 LIt By [R5 45— 451 FT ) USB #5815, USB
el O SR RNEE G R

« TXD: 5#i40H RXD #Hi%
« RXD: 540/ TXD Hi%

U ERE R PC J5, £17F PC [ &S 28 LA USB #4558 11, 3: HiX i COM S &40, 538 K UART i&
B2 /NS E O iR AR & 2] PC J5, A B3l @25 0Ka), i Fhttps://www.ftdichip.com/Drivers/VCP.htm
WIS B AT %%

HERAYL S, B 45iz{T BLDevCube.exe, 7£ Chip Type H1ik £ BL602/604, HEANUI TS A

Ele View Help

/ Simple Flasher
Firmware Config
Interface Uart v Factory Params Browse | D:w1 6.5\ chips\bl602\device_tree\bl_factory_params_loTKitA_40M.dts ‘
COM Port COM3 ~ Partition Table Browse | D:w1.6.5\chips\bI602\partition\partition_cfg_2M.tom| ‘
Uart Rate [] Bootz Bin Browse |D:\v1‘E‘S\ch\ps\blSﬂl\buiItiniimgs\bootziiapius.o'\buutZiiapJEIEasE.bm \
Jlink Rate 1000 [] Firmware Bin Browse
Xtal 40M v [ IMedia e
Chip Erase | False ~ [Jromis Browse
MFG Bin Browse D:'w1.6.5\chips\bI602\builtin_imgs\mfg_v2.43\gu\bl602_bl604_mfg_gu_221d5702f_40m_autoboot.bin
Refresh [[] AES-Encrypt Key (16 Bytes) IV (16 Bytes)
Clear [] EecSign PublicKey Browse PrivateKey Browse
Single Download Config
[JEnable 00 Browse
0% Log Create & Download Open UART
Lo& 8
search

K 4.2: B Fm

2 2 A 2 1 B B
* Interface: Fl Tib#hekaEERE D, X RERE vart HEATHRS

« COM Port: 2445 UART BT 58S (I i ix Lk £ 550 421 COM 5, ] L) i Refresh #4117 COM 5
(B

 Uart Rate: 4iE#t UART B TS MR, SRR, nLUHS 2M B 2000000

« Board: EBFTERH IR TS, XHEIER I0TKItA, X8 FikE )5, Xtal Al Chip/Flash £ H 80 887 -5 8 1 UL D

BL602 451 fe v-45 F Mt 10/ 46 @2022 Bouffalo Lab


https://www.ftdichip.com/Drivers/VCP.htm
http://www.bouffalolab.com/

Sl T
= BL602 5 4t BE VAl it

Bouffalo Lab
MIERME, R 7 2 AT LR CE )

o Xtal: TSR TP S IRRE, X Forfhtk, X ik 40M
* Chip Erase: BRiANXE N False, HJ NI AR Flash

HE T s AR E B AT

A MBS ERECE, Ak

o X MRS THHI TR RS RS partition H 3 TR IX 3R, A4 F118 4 bl602/partition/partition_cfg_-
2M.toml

 Boot2: f#i KEE T A H % N HIX Mt 5 builtin_imgs H 3% N Boot2, Af|+1# ] bl602/builtin_imgs/boot2_-
iap_v5.0/boot2_iap_release.bin

« MFG Bin: 78585 T H H SRR R S builtin_imgs H 3% T mfg ScpEsedr, 3851 Flash A &4
AR A bl602/builtin_imgs/mfg_vx.xx/gu/mfg_gu_xxxxxxxxx_40m_autoboot.bin, H:H x.xx Fl xxxxxxxxx 73
AARRAS AT commit 5

A MFG Bin /5 Zik 86655 B R sl (A autoboot /5 4%), H 5 2 14 5 20 flag, r= M 45 95 T2 K "ATSC”
T & sig bR E A flag, HFTEZINS, boot2 Kl E mfg [l ()5 3 flag 2 1L56 /530 mfg, A 3 flag M4 E3)
IASEIEEG ey £ i S RE0p s i W e U SR R716 5 A R e o &

A FIRRCE, #E 4 Dev Cube UG, ¥ HACE MK UART Bat, EIafFFiakes .
Fa O F B B UART Ja s s 40 R -

o PR F R SW2 A, R %— T e SWA

* FAJF SW1 f1 SW2

SR IR B EiREE, A Create&Download #4H, SERFEIERFEIBER . BERIIRENT.
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Fle View Help

/ Simple Flasher \

Firmware Config

Interface Uart ~ Factory Params EBrowse |D:\v1.S.S\m\ps\blSOZ\de‘vice_tree\bl_fa:tary_params_loTK\tA_AOM‘dts ‘
COM Port [] Partition Table Browse |D:\v1.6.5\(mps\hlﬁﬂz\partltmn\pamtmni{fgiZM‘tum\ \
Uart Rate Boot2 Bin Browse | D:\w1.6.5\chips\bI602\builtin_imgs\boot2_iap_v5.0\boot2_iap_release.bin ‘
JlinkRate 1000 [ Firmware Bin s

i Clsess s
N——
o e Dl —
—
MFG Bin Browse D:\W1.6.5\chips\bI602\builtin_imgs\mfg_v2.43\gu\bl602_bl604_mfg_gu_221d5702f_40m_autoboot.bin
E——
Refresh
- [] AES-Encrypt Key (16 Byles) IV (16 Bytes)
Clear [ Eccsign PublicKey Browse PrivateKey Browse
— ——— N

Single Download Config

[Enable  0x0 Browse
—
E = SR S
Log g
search
——
T SSI5] - LUdu S460%/9£6G% | PrUGIESS [100] n
[15 34 35 513] - Write check
[15 34:35. sce] lash load time cost(ms): 879.644287109375
8] - Finished
[15 34:35. 5C2] - Sha caled by host: 21f6681f3587b982510d7818d13aafe@0b6ad254874b91317118c 20987843
[15:34:35.562] - xip mode Verify
[15 34:35.648] - Read Sha256/192528
[15 ] - Flash xip readsha time cost(ms): 64.797667421575
1] - Finished
[ ] - Sha (alEd by dev: 21f6601f3587b982518d781f3d13aafeaIb6ad254874b913171F8cfag98e7849
rif
[1s ti s): 5601.073974689375
R
v

4.3: FEsR ISt

4.2 SDIO %48 (" Flash) &Nt E 4
4.2.1 %487 UART #:0
WRBA A UART 4210, AL UART MR E 40 P k. FEoy (-
1. WEBH B3
¥t F Boot 5l HIBEE] & HI~F, M UART/SDIO JH3l, 4% FEA#E)E, &) RIAT ) UART/SDIO J53).
2. j@if Dev Cube F#; MFG [&{F
1t BLDevCube 51, il View->MCU ik A F| MCU Fiifi .
FEFEAMEAE 3 1 R B
* Interface: A Ti# FHMEERN, X HiL$E vart #4174

+ COM Port: 24168 UART BEAT R8I IX Bk £ 585 7 3E 19 COM 15, AILL iy Refresh #4147 COM =
YT

« Uart Rate: 1% UART BEAT M EIN%, HAEHFE, wLUIAS 500000
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o Xtal: HTFEBFRT AR SR, XFIHMER, X E%EF 40M(SDIO/UART FHEITILAIK )

* Chip Erase: ZRIANE N False, BRI NI AR Flash(SDIO/UART F#H LK)
He i FERABC & RIAT
FEAM BT GRICE, k.

+ Boot Source: i+ UART/SDIO

* Image Address: 0x22008000

+ Image File: 7EKE T H H3% T KX RO RS builtin_imgs H 3% T ) mfg SO, e B 1) RAM A [l 44
AFIEPE R bl602/builtin_imgs/mfg_vx.xx/ram/mfg_ram_xxxxxxxxx_40m.bin, Fr x.xx Fl xxxxxxxxx 735l A
A5 commit =

« Device Tree: 41T E, B ues% (ffiH DTS XF%E RF AHXSH) &1, THAIREHITERLET
T Wi T, RS THEEIEFRXRS A AS device_tree H R, Xt B IR (0 HC B ORI . Aqp]
P AE ble02/device_tree/bl factory params_loTKitA 40M.dts

M EIREE, s Create&Download #24, SEMEFRERF R H. FERIIFIRZEWT.

File View Help

j Image \ Partition | Security | EfuseKey /| FlashUtls /| 1aP

General Options

Interface Uart ~
S [ — s
e
COM Port COM9 ~
Image Type | SingleCPU | Image Addr Savelmage
— .
Im File |\\ﬂ.S.Z\chips\b\SOZ\bu\Itin_\mgs\mfg_vZ‘-lZ\ram\mfg_ram_SZfOOSBcT_-lOm.bin \| Browse
JlinkSpeed 1000 e
IDeviueT-ee |D:\v1‘E‘Z\(mpS\k:IEﬂZ\dev\ce_trse\h\_fa:tory_params_loTK\tA_dOM‘dts ‘l Browse
Chip Erase False ~
Xtal 40M ~ click here to show advanced options ==
Refresh
—
Clear
—

Loe a

search

————

[14:16:87.638] - 182000/145184
[14:16:87.726] - 186880/145184
[14:16:87.824] - 11816@8/145184
[14:16:07.919] - 114240/145184
[14:16:88.014] - 118320/145184
[14:16:08.110] - 122400/145184
[14:16:08.207] - 126430/145184
[14:16:88.303] - 138560/145184
[14:16:08.398] - 134648/145184
[14:16:88.495] - 1387208/145184
[14:16:88.591] - 1423080/145184
[14:16:88.655] - 145184/145184
[14:16:@8.671] - Run img

< >

Kl 4.4: B I
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4.2.2 #AFH UART 0

Xt R4 SDIO AL RF PEREIITAYL, IS H8AE DURAEAE IS DL T IIZR RF 250, AR Mt 72T
WERIK TP 6. FEREREWT:

K 4.5 TERTARER

IR -%Z imE
1. BLE M

NI I IR . PRI, K AR T GPIO26 SIS . IR, K GPIO26 5l sk
FURAET . HET R B FE AR

2. #4 SDIO 44 A\ SD card # M
3. WHHRIEL USB IHiZEH: PC, BLR WAEIR 22K H CHCZE B USB #e i 11 (WA JE B (8] K25 30s)
4. j#iit Dev Cube F# MFG [# {4
7t BLDevCube 5[, #id View->MCU # A | MCU Fii .
FELEMBASFE L B E
* Interface: Fl Tib# FEAGEERE T, X Rk Uart 317 R

+ COM Port: Dev Cube £x H 3 IR AREIRBCZE A 88 11, X BRIz R 1, REA, WAl Refresh #2481 #E1T
COM 5 Il 7

« Uart Rate: 4if4¥ UART HEAT FEAINR, S HRFE, W LUHS 2000000
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o Xtal: HTFEBFRT AR SR, XFIHMER, X E%EF 40M(SDIO/UART FHEITILAIK )

* Chip Erase: ZRIANE N False, BRI NI AR Flash(SDIO/UART F#H LK)
He i FERABC & RIAT
FEAM BT GRICE, k.

+ Boot Source: i+ UART/SDIO

* Image Address: 0x22008000

+ Image File: 7EKE T H H3% T KX RO RS builtin_imgs H 3% T ) mfg SO, e B 1) RAM A [l 44
AFIEPE R bl602/builtin_imgs/mfg_vx.xx/ram/mfg_ram_xxxxxxxxx_40m.bin, Fr x.xx Fl xxxxxxxxx 735l A

A5 commit 5

* Device Tree: dEWZINE, &/ n%e5% ((FH DTS XU E RF MHESH0) &4, THEIIREHTIEHERT
T#H. W T, S TR TSRS H S device_tree Hg R, XS N IR O HC B ORI AT . Al o
%2 chips/bl602/device_tree/bl_factory params_loTKitA 40M.dts

M EIREE, s Create&Download #24, SEMEFRERF R H. FERIIFIRZEWT.

File View Help

/ Image ' Partiion | Security | EfuseKey | Flash Utls

General | Opti

Interface Uart w
Boot Source | UART/SDIO | Bootinfo Addr Bind

———

COM Port COME [SDIO) ~

Image Type SingleCPU ~ | Image Addr Save Image
——

s
Image File ‘nn32\cmps\mwz\bm|tm,wmgs\mfg\blwziu\soa,mfg,ram)sabsﬂe}um‘mn | Browse

IJLink Speed 1000 ———
Device Tree ‘Zube—1‘5‘27wir|32\:hips\blsoz\device_tree\bl_fa:tary_params_loTKitA_«J{!M.dts| Browse

Chip Erase False ~

Xtal 40M i click here to show advanced options > >

Refresh
N
Clear
———
_ - S
L N
search

- 114240/138624 ~
3 ] - 118320/138624

[13:01:42.415] - 1224004138624

[13:01:42.418] - 126480/138624

[13:01:42.420] - 1305604138624

[13:01:42.422] - 134640/138624

[13:01:42.452] - 138624/138624

[13:01:42.453] - Run img

4.6: KEH KISt
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M Wk SDIO #EZibr ey, EHHi{k SDIO BRI AT, A RIG K 8 Aty @AE SDIO ML i A\ BT L T K
PR YR T R A
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BT E

XFF 1OT #E4H (5 Flash), SERGIBRFE AR T LS, BE#H4% N A SW1, &R el LLZAT RFE MR 4T, X
FRALIBH PP A, Boot 5l i AR B ahishl, THRAGMIBE. T SDIO B4 (A7 Flash), [EfF NE
SEe)R, LFAEMKE, FfF2AsEsT#k. £ BLDevCube.exe Fiifi, @il View->RF MFG #E A\ #| RF MFG i
Gii . EPE I COM 5, bl Open #41, BRI E 2[E {4525 K Ihig 47/ log, w4 R .

Ble View Help

/ RFMFG
COM Port CoM10 ~
Mode Normal e
Channel 1(2412) v
Power 17dbm b
CapCode [ Auto
TxDuty 50% v
Misc Set Misc Get
Refresh Clear
Open Close
Log
search
1 77] - Ne TSEN Trim found
1 Copy dts tcal para
1 mfg temp trim 1
1 79] - [mig fw] yic OK
1 *channel:2412
1 ndle [#*#+channel:2412]
<

MFG TX MFG RX HBN

802.11b rate 1Mbps ~ 802.11b Start 802.11b Stop RX Start HBN Sleep(sec)

802.11g rate EMbps v 802.11g Start 802.11g Stop RX Stop —

802.11nmode  MCSO “ 802.11n Start 802.11n Stop RX Frm Cnt

PDS/DTIM

DTIM 1  ~| DTIM Count DTIM Wakeup Time(ms) [JPDS sieep Forever PDS Start

BLE Direct Test Made

TChamnel [0 | Power [15atm  ~ Dotalengtn PayioadType [0 | stop

wecrama [0 |

User Comman: d

Command ‘ send M
=}
;s

5.1: P IIZ 1T log

EAEHL UL R St R UART JiAE, AR 52 115200, ety 8 fir, o ar el .

BL602 &4 AE AL it
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SaReMEIRE

BEXT SRR B LA, BLEOX RAIESF A A AME AN [FI A S B A 75 SO0 AN [ T A AR, DA R AR R At
Z% (.

#ik: SEbr PCB EZtAFE—E A A A, I DUREERMA R A LASEBRMR S SR HE

% 6.1: BL606 I 1 ) FL A 4 M E

XTAL Loading Capacity ( pF ) Capacity Code
8 40
10 58

% 6.2: BL602 X I B A A M E

XTAL Loading Capacity ( pF ) Capacity Code
12 32~36
15 58~63

R TEITR

1. £ Cap Code H3#H5 75 EAMEIE .

2. miifi Misc Set %8 5 HT#hMA1E -
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COMPort  COM10 v|
Mode ‘Normal v|
Channel  1(2412) v|
Power 17dbm v|
[CapCode™ |33 [ll:lmm:

TxDuty 50% v|

R G
G

6.1: T AMEE
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7.1 Channel 1 Power 1% &

JEIT Channel f1 Power T3¢ HAE, A DL EHIR ORI KIZE@EIEMI)H ., Channel 1] LLIER 1-13, Power 1] LLIEFE
12-23dbm.

COM Port COMI10 e
Mode MNarmal e
Channel 1(2412) -
Power 17dbm w
Capcode Cauto
TxDuty 50%% W

Misc Set Misc Get

L
Refresh Clear

7.1: % & Channel f1 Power {154

WiFi AR R A AN R R 6077 20, XHE 5 B (EVM) A A RIER, O 12 WIFi ARk, S0t AS R 6] e
MR KR £.
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E AN IR S
Mode Rate Maximum Power(dBm)
MCS7 17
MCS6 18
MCS5 18
MCS4 18
11n
MCS3 18
MCS2 18
MCS1 18
MCSO0 18
54Mbps 18
48Mbps 19
36Mbps 20
24Mbps 20
11g
18Mbps 20
12Mbps 20
9Mbps 20
6Mbps 20
11Mbps 18(BL606)/20(BL602)
b 5.5Mbps 18(BL606)/20(BL602)
2Mbps 18(BL606)/20(BL602)
1Mbps 18(BL606)/20(BL602)

BLO0X R 18 $2 it T D2 ML, P TR = S & 7= BT %0 %4> Channel 3347 Dh 2 A HE, K R HEE B 8 Fr Efuse,
ENFARERFEE G, RS NI HEE 2] 1ESZBRI) TX Power. BL606/BL608 241 Fr Xt ThaR f Z= kM TR BT T K
N 14 H%2H 25 18 (Power_Offset[14]), fF1NJ0 &N 4bit, MSB A% 547, FCi4 A Lh 20w 22 1 [ H-4~3 (E-4dB~3dB),
7 HH 2 A 0 L DU AR 7 2R U

BL602 #HLEL BL606/BLG08, 7 efuse B L4 | 50%, TiEdZ5 TR AMER) efuse bit #H A K>, Kt BL602
HIhR M2 R EE S NG 3 METE RS, ARG E R RMER FHEE R 5.

75T BLBOX R B TR RLHENLE], NATESE (BLOOX ™ M HESRED .
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7.2 RIEHREVENEE
7.21 1Mb HIFEBE L=

11b HE . rT LLUERHZ . 1Mbps,2Mbps,5.5Mbps,11Mbps, T EXINiE$ Long preamble. & 5eHe )5, Hinl LLS &
802.11b Start 1 AT Ki%, fERIEHME, log XIRAITEI O REEI M. R RE BT ERIE, S 802.11b
Stop B W[,

802.11b rate 1Mbps e 802.11b Start 202.11b Stop

Kl 7.2: 11b i o Bl %

7.2.2 Mg HFEELIE

Mg BHEA AT LAEFRE SR . 6Mbps, 9Mbps, 12Mbps,18Mbps, 24Mbps, 36Mbps, 48Mbps, 54Mbps, ¥ &5 )G,
Al DA i 802.11g Start #4IHE T K3k, A RIEME], log XM 23TEI L4 K EHIE AN B, tnBAHEE I RIE, &
i 802.11g Stop RIH[,

802.11g rate oMbps w 202.11q Start 802.11g Stop

K] 7.3: 11g i B %

7.2.3 "Mn HFEELIE

Mn #E A ] Uk Bl FE Al MCS0-MCS7, BRiliii % 20MHz, Long GlI, fi ] HT-MF £z,

R HHT HT_GF BEalA 3 FF.

WEEHEE, BTl i 802.11n Start AT Kik, TEREWIA, log XI4T BN O & RIEER AN 4. dnfAe
iz k%, il 802.11n Stop B AT,

802.11n mode MCS0 e 802.11n Start 802.11n Stop

7.4 1Mn Bl RE S
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e B ROV, miih RX Start %415 B A3 NS GRS, middy RX Frm Cnt 4% 41 W] BLE 7R #odis i iic i %

LAk RSSI P, BRI .

[15:14:34.465]
[15:14:34.473]
[15:14:35.929]
[15:14:35.945]

- rx start
- Imfg fw] r:s OK
- rx frm cnt

- Imfg fw] r:ig OK

52350481

—[RX Sensitivity] Frame Count 248, RSS| Avg 78, DS55FreqOffset Avg 48, OFDMFreqOffset Avg 351 |

8.1 HellcHidn R R 1A
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BLE izt

RF MFG #2fit BLE i TX 1 RX ik TX WHAH] LA € i) Chanel, Power, Data Length Al Payload Type. ¥
S SE e s TX Start #4181 A] o RX AR LA 2 MR Channel, 445 s RX Start %41, MK nT LA Stop 1%
iz 1k . Payload Type &1 F B AR .

Value Parameter Description

0x00 PRBS9 sequence ‘11111111100000111101..." (in transmission order)
as described in [Vol 6] Part F, Section 4.1.5

0x01 Repeated ‘11110000’ (in transmission order) sequence as described
in [Vol 6] Part F, Section 4.1.5

0x02 Repeated ‘10101010’ (in transmission order) sequence as described
in [Vol 6] Part F, Section 4.1.5

0x03 PRBS15 sequence as described in [Vol 6] Part F, Section 4.1.5

0x04 Repeated ‘11111111’ (in transmission order) sequence

0x05 Repeated ‘00000000’ (in transmission order) sequence

0x06 Repeated ‘00001111’ (in transmission order) sequence

0x07 Repeated ‘01010101’ (in transmission order) sequence

9.1: BLE Payload Type
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PDS/DTIM i8E

PDS #i ] & B AR BARDIFE B[Rl v] LAe i CPU Ma Wt WiFi AP [¥) Beacon/DTIM a0, 74 I EIAG £ ds
i BRSNS, R 2 WIFT YL AT S 1035 . PDS #ECmT AL E I 2 A 4

« DTIM, ¥ & 6][F % /> Beacon 4 &4 DTIM {58, &S ZIMEE, 5 Beacon
« DTIM Count, ¥ B2 /b4 DTIM (JREFEEIRKZED J5, O 3N E R i
« DTIM Wakeup Time, BB &Ml G, RFFERVCIRAS IR T,  DUE 5E 8 1825 3] Beacon

WEIF PR =ASHYE, £ Start PDS $41 BRI AT % &S Fr i\ PDS #.
PDS/DTIM

DTIM 1  ~| DTIMCount |100 DTIM Wakeup Time(ms) ] PDS Sleep Forever PDS Start

K 10.1: PDS XS HikE
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HBN 28

HBN R i) PALECS it N HBN A5, 76 HBN AN HA M0 B AL AR 7 H AR AS, e B B A YR % 1T
DIFER BB O A Al PAA HBN Bamefig, mefR s 8k S EFRE). O A 1 HBN MR 7 #F RTC MEEF GPIO Mt
i, H AR T BAUAY S RTC e M, ¥ & 5¢ HBN Mefig i ) 5, iy Start HBN $24H BI AT b8 3k N HBN i
X, WEMINEERE, O 2EHE,

HEN

HEM Start

K 11.1: HBN IS Bk B
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CW llist=zy

MFG 3Z#F WiFi #l1 BLE ] CW(Continue Wave) Ml HE

12.1 WiFi CW izt

TEFH Mode FHEH A IERE Test(CW) B, #EANMEMA)S, AT LA E Power 1 Channel, & WiFi Bz
(b/gin) AH G Ao B A B A LA FH 11 o

MFG TX MFG RX HBN
o HBN Sleep(sec)
COMPot | comio - 802.11b rate 1Mbps 802.11b Start 802.11b Stop RX Start
Mode Test - I -
I estiCW) 802.11g rate 6Mbps 802.11g Start 802.11g Stop RX Stop HEN
Channel 1(2412) ~
802.1inmode  MCSO v 802.11n Start 802.11n Stop RX Frm Cnt
Power 20dbm ~
CapCode [JAuto PDS/DTIM
TxDuty 50% ~ DTIM 1 | DTIM Count DTIM Wakeup Time(ms) PDS Sleep Forever PDS Start
Misc Set MiscGet BLE Direct Test Mode
Techannel [0 | Powsr [150m | Datalength payiosatype [ | | st stop
Refresh Clear N —
Rechamnel [0 | Rcstart
Open Close
User Comman d
Command ‘ Send

K 12.1: WiFi IS0 E

12.2 BLE CW I3

7t RF MFG 5t Mode Tz frbii$ Test(CW) #X, L4721 Power Al Tx Channel, s Tx Start BiaJ 4T
JF Single Tone # E4iH . % Mode = #.51#: %] Normal, {511 Single Tone /it . 7 Test(CW) # X F 40 i U1 4
channel 1 power, A1, FEH % E Tx PHY Channel il Power, il Tx Start #H17 & i%2R17] .
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j RF MFG \

ErEE MFG TX MFG RX HEN
GO 802.11b rate 802.11b Start 80211b Stop RX Start HBN Sleep(seq) 10 |
ode e ‘ L mvese 00

I Testiow) v I 802.11g rate &Mbps ~ 802.11g Start 802.11 RX.

L
-
802.1Inmode | MCS0 v 802.11n Start s02.t1n stop RX Frm Cnt

l Power 20dbm v 2
CapCode CAuto PDS/DTIM
TDuty DM (1~ DTMCount [100 DTIM Wakeup Time(ms) PDS Sleep Forever PDS Start

C—

Misc Set MiscGet

Close
—

BLE Direct Test Mode 3

Tcchannel | Power 15 dbm

Rechonnet [0 |

User Command

7] vt rososaoe [0

TX Start
C—

4
=t

RX Start
C—

Cl!llllllll|

K 12.2: BLE MRS HE
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DTS X448

DTS 2T % P AEAEEAUIEL T, [ %8 2 757

DTS RS fIRK/Nik$%, LL BL602 JMfil, DTS CA#424: chips/BL602/device_tree/chip_factory params_-
I0TKitA_40M.dts

DTS AR E s 4MR AL E , WIFI/BLE L&, RF Z2HACE S, A EEANH RF SHIEE, Wi-Fi [ E2E
ik DTS Hixis RF 24, SeMUmishz, Siimsss 8.

RF AJ7C & i S 845
AN HC BARGIRTEANO IR AN I, IRANS LRI, B AT LOARYE B B A R AT BOE
o ISR ATLLEE WIFD 7E big/n =R DL B MO EE R AR ST ThE, [N AT L e BLE R I%Th 3R
o IR SR ThAR R HERE AT LA 2 N Efuse MNERIIFBHERE B M DTS SCHF AR o) & R e S
o SRR B B R HERE S AT LA 2 N Efuse MRS HERE B # M DTS SCHF b ke #e 5
W B AR R I S HON xtal_mode, HAE (AT DL E W R
« xtal_mode ="M": A M\ Efuse HIm#ESiiL L H (Efuse HEUE 2 RF 55 A M)
« xtal_mode ="F": H I\ DTS A i fim i3 5
« xtal_mode = "MF”: flt5t )\ Efuse F &S e EME, i FAnERIG A DTS Ao fii 452 H £ {8
« xtal_mode = "FM”: It A\ DTS A& (i i vh £ {81, 2 RANER I A Efuse T in s (i 45 H £ {8
BE IR HER NI S HON pwr_mode, HAR AT ABLE W
* pwr_mode ="B": A M Efuse HINEI) R AERME (Efuse T HUE U2 RF Il E S AK)
 pwr_mode ="F": H M DTS Hin#kah s v 5 e
* pwr_mode = "BF”": flt5E M Efuse FINEIIFRBMERE, W FINERIG AN DTS indi ) R e
* pwr_mode ="FB”: flt5E )\ DTS Fn#Th B e B fe, nARmE RN Efuse Finah B e
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BARZHAE 7B E SR 22 DTS X &S 8URER.
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RIXNEREFME

BL602 RFhf1, SCRFAGEDIRIREAME, BARANGHUT,

141 K EINREEME
14.1.1 #0k
BL602 SR T 52 i F 5 T 5 IR P B, B 135 18 25 (0 A 3R kML, 7E-40°C 1] 125°C PR 8535 & T #4130 % 25 1k, <+1.5dB.

14.1.2 DTS R4S EIRAA

rf_temp {
en_tcal = <0>;
linear_or_follow = <1>;

Tchannels = <2412 2427 2442 2457 2472>;
Tchannel os = <180 168 163 160 157>;
Tchannel_os_low = <139 186 170 165 160>;
Troom os = <255>:

//negative value is NOT supported. So we use '256' for O, '255' for -1, '257' for 1,'511' for 256

K 14.1: TS ]

« en_tcal: 1= FJFFRAMILE], 0= SCHAEAMILE] (BRIAD.

Tchannels: & #NZE06 N {518

Tchannel_os: iR E = =iH, £ 0.5dB IhRA{LH N IR ERE AL * 10,

Tchannel_os_low: ¥R E<=iH, & 0.5dB IhRA{L 5N R ETR E AL * 10,
« linear_or_follow: HE(ZiEHMEHEE, 1= FEMIHEE (BRI, 0= 4i—AMZiH in Tchannels.

« Troom_os: Fi#F, WHIRE sensor fmfsfE, BRiLAZE 0 (256).
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14.1.3 MXRF RIS

Step1: ¥ BL602 B T4, LHIEAMLE] (en_tcal=0), M/ MFG 47T Wi-Fi Tx llif, #EH 50% Duty Cycle,
PAH AR T FFFLE Tx.

Step2: AEEIEE TMid=20°C, F45E 5 0405, 1c3¢ Techannels EAEAMEE LA Tx T K/ Pwr_Mid[Channel].
Step3: AEEIEE TLow=-40°C, &5 5 /%05, ids% Tchannels BL&:/ME1E L Tx IhZ K/ Pwr_Low[Channel].
Step4: ¥ EIEEF THigh=120°C, faE 5 2045, ids% Tchannels BLAEEAMEIE B Tx ZhE K/ Pwr_High[Channel].

Step5: 5 &5 IEHMEESE, Tchannel_os_low[Channel] = (TMid - TLow) / | Pwr_Low[Channel] - Pwr_Mid[Channel]
1/2*%10

Tchannel_os[Channel] = (THigh - TMid) / | Pwr_Mid[Channel] - Pwr_High[Channel] | /2 * 10

Step6: H#h0 BL602 #EA (EiVAEA % 23), FH Step1~5, *I Tchannel _os_low[Channel]. Tchannel_os[Channel]
BT 24048

Step7: H 3t DTS iR 4b 2% Tchannel_os Al Tchannel_os_low, fTHFEAMLE (en_tcal=1), 7EIRAH HIED) AR

14.1.4 =15l

Thermostat Actusl  20° to —40° 207 to 120° 20° to —40° 0.5dB power 20° to 120° 0.5dB power q q
Chanmel Fower . . Reconmended compensation  Eecommended compensation
Sample temperature power power change power change change temperature interval chanze temperature interwal .
(MHz) (dBm ) o] {dEn) (a5 (a5} " " interval from 20° to —40° interval from 20° to 120°
n

1 241z 16 —40 16.5 1.5 2.8 20 17. 24137931 200 17z
20 15
120 12.1

2427 16 —40 16.9 1.8 31 20 16, 12903226 183 164
20 16.4
1z0 12.3

2447 16 —~40 17.3 1.8 3.2 18.75 15. 625 187 156
20 15.7
120 12.5

2467 16 —40 17.8 b3 3T 15 13. 51351351 161 137
20 15.8
120 12.1

2472 16 —40 18.2 2z 4.2 13. 63836364 11.9047619 136 118
20 16
1z0 11.8

K 14.2: Rl
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IGIE RF F=S4Y

X Tl RE PR % 7, R B B R R DAL B R BN, 07 DA MFG 8 PRI B (8
B, BAEAHIT .

15.1 SIS mEIE A

1. W% HeEr MR L.

2. &4 DTS X+ ) xtal_mode A"M” (WA Efuse WA Sifmi e A E, #CiE A"MF” 750]), B M\ Efuse H
INEAT R AR A -

3. HEM Bibbe s s NP IR, e MFG [ 1R be S B .

4. MFG [E #2475, 81 View->RF MFG #E A % RF MFG Il 51, KA Hc B 15t Cap Code () Auto i 15i/4) 1%,
I MFG {45t £ 1% 18 xtal_mode ¥ I, M Efuse A7 N4k i A £ (A

5. WIE RKIEHHRA, A AR IR SRR A= .
’z]i% Cap Code 1] Auto iETLLJ5, MFG & #F4iH A% log {5 2 W1 F:
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Fle View Help
/ RF MFG \
MFG TX MFG RX HBN
o HBN Sleep(seq) |10
T come ) 802.11b rate 1Mbps 802.11b Start 802.11b Stop. RX Start pisec [ 10|
Mode N I v ~ i
ormal 802.11g rate &Mbps 802.11g Start 802.11g Stop. R Stop e
Channel 1(2412) ~
802.1inmode | MCS0 ~ 802.11n Start 802.11n Stop. RX Frm Cnt
Power 17dbm 7

Power Offset Enable PDS/DTIM

CapCode 34 []iAute DTIM 1~ DTIM Count DTIM Wakeup Time(ms) [] PDS Sleep Forever PDS Start

Misc Set

Refresh

TxDuty 505 =
BLE Direct Test Mode
Mi

Tx Channel D Power 15dbm | Datalength Payload Type D T Start Stop

Rechameet [0 |

RX Start

Command |

Open CLSE User Comman d

42] - [mfg fu] F1004OK

44] - tx frenquecyf§o0

15.1: 4)i% Auto J5 1 log 15 5

M BRI BRIV AT A8 4 B AF A 22 X-10nn], Zor B %08 DTS S ) xtal_mode I fn £ (e, kA
)ik Auto, W EAIHUAELR IR &8 X+ H RS fEUE

15.2 BEThREIERE
1. &Sl B

2. 225 DTS fFH) pwr_mode J4"B”(WIER N Efuse HA D RERUE, A BE A"BF” 75T), B M Efuse

IR A HERE -

3. HZM bidbe s s NP IR, SER MFG [ 11 ke S B T

4. MFG [#ia47)5 , it View->RF MFG #E A 3] RF MFG Ml 5L, ¥ F2 AR & 151 T ) Power Offset #% & & Enable,
LR MFG [E4 5 1% 18 pwr_mode &5 I8, M Efuse HINEIh R HEBUE

5. BB AIETHA, G IR L bR I Th R

it Power Offset LIS, MFG [l -4 i AH S log 15 B n T -
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Fle View Help

_/RFMFG\

MFG TX

PDS/DTIM

BLE Direct Test Mode

802.11D rate 1Mbps v 802.11b Start 802.11b. HBN Sleep(seq) (10|
. &

802.11g rate s02.11g start s02.11g Stop
802.11n mode 802.11n Start su211n stop
e

DTIM DTIM Count DTIM Wakeup Time(ms) [[1PDS Sleep Forever

Tx Channel [0 | Power 15dbm | Datalengtn |37

Payload Type D TX Start

Rx Channel l:l

User Command

Cnn-nand|

e (=]
&

o5 eoa Tou] ~ power onset fious o n
[09:29:03.101] - Get pwr offsgf from efuse

[09:29:03.103] - Read SIDt-I

[09 04] - success

[09:29:03.1086] - Use pwr offset from B only I

[09:29:03.108] - d50

[E_U:Z_Q:ES" 09] - 2,3,44,5,67,8910,11,12,1314 I

[09:29:03.113] - [mfg fw] d50 OK

[09:29:03.114] - Duty:50%

[09:29:03.123] - 500 v

15.2: ffifit Power Offset [¥] log 15 &

TEf#: f#fE Power Offset ThZRAMEN 472 VAI\An] B V-10\A\n], MFG [E{FUs B3 AN 4 J5 22 4% 18 DTS F1#) pwr_-
mode M Efuse Hin#k = M sh R MEHUE .. 1 Power Offset 4% Disable, XN 42 VO[N], M FE 4 7E % &

Mm%, Aan L Efuse 5 DTS AT FRAME R HER A «
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16.1 Shakehand

i

4: H
o &[], mfg

EHLLARZSE KL HAN £ MFG [ R T B4k, W5 MFG B CaEBirk, BlRE HAn fré
Ja2x " mfg\n\n” Ri% . anR MFG %A 1EI84T

1. EHVHIER EHE TR R (BRA 96000 Kix"mfg\nn” fir 4, iEIEHE V13 MFG [ {F.
2. EHUEH 115200 IR AL H\AN” Ik 2 AE 5 S "mfg\nin”.

3. R EHUA T mfg\rin”, = YR 1

4. R mfg\nn” Jaw] DAEAT IEH .

16.2 TX on/off

on:tl

off:t0

16.3 TX modulation

16.3.1 2.4G 11n
mcs idx=0-7
1. short Gl + HT-GF + HT20:msg2 [mcs idx]

2. short Gl + HT-MF + HT20:msm2 [mcs idx]
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3.

4.

long Gl + HT-GF + HT20:m1g2 [mcs idx]
long Gl + HT-MF + HT20:m1m2 [mcs idx]

short Gl + HT-GF + HT40:msg4 [mcs idx]

. short Gl + HT-MF + HT40:msm4 [mcs idx]

long Gl + HT-GF + HT40:m1g4 [mcs idx]

long Gl + HT-MF + HT40:m1m4 [mcs idx]

VEf#: BL602 A3ZEF HT40.

16.3.2 2.4G 11g

rate idx = 0 - 7, 0:6Mbps 1:9Mbps 2:12Mbps 3:18Mbps 4:24Mbps 5:36Mbps 6:48Mbps 7:54Mbps

M4 glrate idx]

16.3.3 2.4G 11b

rate idx = 0 - 3, 0:1Mbps 1:2Mbps 2:5.5Mbps 3:11Mbps

1.

2.

Long Preamble:B[rate idx]

short Preamble:b[rate idx]

16.4 2.4g channel

channel idx=1-13

fir%: clchannel idx]

16.5 2.4g tx power

power dbm =12 - 23dbm

4 : plpower dbm]

Ef#: p-1 - DTS AT R 2%, JH4& M DTS e N, wEDhE, EW (] DTS XX & RF A
KRS B
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16.6 TX frame length

s 1% : 1[length]

16.7 TX frequency
max value=1000

s T4 flfreq]

16.8 PDS

enter into pds mode

1. sleep foreversa

2. rtc wakeup mode and dtim mode dtim:1 - 9 dtim count s: [dtim] [dtim count]

3. wakeup keep time keep ms: Unit is microsecond a:wlkeep ms]

16.9 HBN
enter into hbn mode
1. rtc wake up mode hr[second]

2. gpio wake up mode TODO

16.10 RX
1. startrxr:s
2. getrx information r:g

« J%[A]: [RX Sensitivity] Frame Count [frame count], RSSI Avg [anverage of RSSI], DSSSFreqOffset Avg
[anverage of DSSS Freqency Offset], OFDMFreqOffset Avg [anverage of OFDM Freqency Offset]

16.11 Get MFG FW version

g

B oyiv

e jR[A]: #*x#*xversion: [version]
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16.12 Get MFG FW building infomation

o A y:d

[A]: #x#*+date: [building date] time: [building time]

-

16.13 Get current power level

2
e

AN

[A]: #x#*+power: [power level dbm]

-

16.14 Get current channel

2
e

< y:icC

[A]: #x#*channel: [channel freq]

-

16.15 Get current tx status

2
e

S A "

[F]: #*#xtx: [0 or 1]

-

16.16 Get tx frequency

2
e

¢ y:f

[A]: #x#*xfreq: [tx frequency]

-

16.17 Get cap code

2
e

: yix

=
=

: #x#+*capcode: [capcode value]

16.18 Get MFG mode

£
)

: y:M

=
JE=d

: #x#*mfgmode: [MFG mode]
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16.19 Set cap code
s % : X[cap codel

W X-1 R DTS S inak Dh %24, JF44% M8 DTS rhog SR, BB Hifw, TER (i DTS SCfF % E RF
KSH) B

16.20 Set MFG Test(CW) mode

0 for normal mode,1 for CW test mode

o 7% : M[MFG mode]

16.21 Write data to efuse

IR, BT Efuse BABNEAW ISR, FTLAEXS efuse BEATILS MM, 20RO IER IS T EHUR H
Mo, v, ENEHLIR R AT B

1. EHUEH WEA fr & HEE N R K4 MFG () FW, tbi) FW JUREEEEE 7, A S Efuse.
2. EHUEM LEA 5% M Efuse # A7 XEIBE ISH, Pl FW 2 & IR, WRECH IR, ERPE A1,
3. EHVAWTBEMSEUEHG, £/ SEA frd, HSHHA LS A Efuse.

4. EHUET REA /%, M Efuse " iEIUBUEIZH, KRIGIEHN ANy Efuse 5 AT

16.21.1 Write data to efuse buffer

s % : WEA[address in hex stringl=[value in hex string]
ZNE
5 NI 0x04 Hikil- 5 0x80000008

WEA0x00000004=0x80000008

16.21.2 Load data from efuse buffer

» 1% : LEA[address in hex string]

« JR[]: Read efuse [address in hex string]l=[value in hex string]
ZNUE
BLHL 0x04 bk A f) K Hfs

LEAOx00000004
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A

Read efuse 0x00000004=0x80000008

16.21.3 Program data to efuse

g

4. SEA

* jR8]: Save efuse OK

16.21.4 Read data from efuse
* 7% : REA[address in hex string]
* JR[Al: Read efuse [address in hex stringl=[value in hex string]
ENGE
BEHL Ox04 HuhA )%
LEA0x00000004
R[]

Read efuse 0x00000004=0x80000008

16.22 Save calibration parameters to efuse

A, T Efuse BASNEAMBEIIR AL rAEREE Efuse #EATSHORE RN %, ZERHORE T IERRWRE] 1 3
FUR I EIZH, vitt, EHLVESEIR I R R ST ¥

1. EHUEH WEX i 24425 N8R K4 MFG 1) FW, IR FW RO 8 847, IF&H S5\ Efuse.

2. EHUEM LEx fir 2 M Efuse /7 X EHUBGE RIS, HIMr FW S IEFIZRI R EA B, ERDE 1.
3. EHAIWBCE KIS HIETG, M SEx e, KSHHIEKS A Efuse.

4. MM REx @74, M Efuse HiHUBCE KIS, KR IERIN AT Efuse 5 AR

16.22.1 Write cap code to efuse buffer

s 14 : WEX[cap code]
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16.22.2 Load cap code from efuse buffer
* fiT4: LEX

« J&[A]: Cap code2:[cap code]

16.22.3 Program cap code to efuse

2
&

: SEX

16.22.4 Read cap code from efuse

2
&

: REX

« J&[A]: Cap code2:[cap code]

16.22.5 Write power offset to efuse buffer

14 power offset]

+ 774 : WEP[Channel 1 power offset],[Channel 2 power offset]...[Channel 12 power offset], [Channel
p

ZNE

5 N\ Channel 1-14 121 %k#-1,2,3,3,3,2,1,0,-1,-2,-3,-4,1,3

WEP-1,2,3,3,3,2,1,0,-1,-2,-3,-4,1,3

TR AR TR HER I R RV E D7, Heln i 1,7,13 JEE R HE, (HRAEFH WEP i 4 (1R 7598 75 Bi4% 14
14 NMBIERHUE, HEEENRBE T LS 0. FIFERIERE, R AN EE R, R 2% 14 N EiEm
HUE, AN B8 T T 2R A A2 (8 mT LA B E N 0.

16.22.6 Load power offset from efuse buffer
s T4 : LEP

* j&[A]:Power offset:[Channel 1 power offset], [Channel 2 power offset]...[Channel 12 power offset],
[Channel 14 power offset]
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16.22.7 Program power offset to efuse

« 74 : SEP

16.22.8 Read power offset from efuse

i

4. REP

« & [\|:Power offset:[Channel 1 power offset],[Channel 2 power offset]...[Channel 12 power offset],
[Channel 14 power offset]

16.22.9 Enable power offset in efuse

o AV

MFG [EHERAA 2 fE TX Power Offset IR HETIAE, 1R EIGIERHERIHERG 4, TFE K% V - fffE TX Power
Offset K HETHEE, W F1Zam4 G MFG [E4 /g R HEDhae, il log 1 EME AR efuse KHEAE .
16.22.10 Write mac address to efuse buffer

o T2 :WEM[MACO hex string]:[MAC1 hex string]:[MAC2 hex string]:[MAC3 hex string]:[MAC4 hex string]:[MACS

hex string]
ZNIE
E5 N MAC Hihk: 18:B9:05:60:0E:74,

WEM18:B9:05:60:0E:74

16.22.11 Load mac address from efuse buffer
s fi7%: LEM

¢ JR[A]:MAC: [MACO hex string]:[MAC1 hex string]:[MAC2 hex string]:[MAC3 hex string]:[MAC4 hex string]:[MAC

hex string]
ZNiIE

i% 8] MAC:18:B9:05:60:0E:74

16.22.12 Program mac address to efuse

* 74 : SEM
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16.22.13 Read mac address from efuse buffer
» 7% : REM

« JR[A]:MAC: [MACO hex string]:[MAC1 hex string]:[MAC2 hex string]:[MAC3 hex string]:[MAC4 hex string]:[MAC

hex string]
ZNUE

&[5l MAC:18:B9:05:60:0E:74

16.23 Save calibration parameters to flash

T efuse BAENGETIENS WA, W= HES 55 N3 efuse &H XEIRHK, ARRFER, &KEANK
BN A T HAETE w0 RENE, PRI SRR I R 25, ThERHESH, P MAC HilE5E24, 5 AE
Flash. wif 244 =245 N3 Flash, F P& ZAERS =B LR, £ X RGN “rf_para” XM 1X, 7204k
fEiEshfa, WMPRESXRHIRET “rf_para” 43X, et RF FHXSEETE flash F1, MASSE efuse . £
SHIE N & FRAER (Save calibration parameters to efuse)

flash i RF 2845t kT

typedef struct rf_para_flash_tag{
uint32_t magic; //"RFPA"
uint8_t capcode_valid; //0x54
uint8_t capcode;
uint8_t poweroffset_valid; //0z54
int8_t poweroffset[3];
uint8_t mac_valid; //0x54
uint8_t mac[6];
uint8_t rsvdl[3];
uint32_t crc32;

}rf_para_flash_t;

16.24 Reset MFG FW

« 7% : Reset

VEf#: It's only design for MFG firmware running from flash.
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16.25 Set tx duty

o 4 : dlduty]

VEM#: Duty value is between 0-100

16.26 Get tx duty

g

/\—‘z\: y:i

o JR[Al: #x#xduty: [tx duty]

16.27 BLE Test

16.27.1 BLE TX Power
* #i4: EP[power]

Power Z 42 16 il 775

245 EP11

Set Tx Power 17 dbm.

16.27.2 BLE TX

* fi4: ET[channel] [data length] [payload type]
It (12 5080 2 16 33 2445 5
%445): ET261600

To transmit le test data on RF Channel38, with data Length 22 and with PRBS9 packet payload type and data len 22.

16.27.3 BLE RX

* #7%: ER[channel]
channel Z¥02 16 Bl 17 & .
%4): ER26

To receive le test data on RF Channel38.
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16.27.4 BLE test stop

« f7%: EE
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