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HHCTPYKIHUA 110 IIEPEITPOLHIMBKE MASKOB
«LOOKOUT MARINE)»

[TpommBka noaxoaut st MasskoB LOOKOUT MARINE Bepcuii
1.0. u 2.0. c 6opToBBIM nUTaHueM !!! J{71s1 aBTOHOMHBIX MasSIKOB Ha
Oarapeiikax JlaHHasi BEpCcUs He ONTUMHU3HPOBAHA.

1. Ha npunaraemoii (ierke HaxoasITCs ciaeayronue Ghanms:

Ne | lnpexropus Onucanue

1. | STM32 ST-LINK Utility v3.7.0.exe | YTunura ajs nepenpounBKu
2. | atrack-rc3.bin [IpommBka

3. | manual 1 1.txt WNHcTpykims

2.IIpommBka Maska ocyuiectBisercs nporpammaropom ST-LINK v2 (puc. 1)
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3.IToaxnroueHne K Masiky OCYIIECTBIIICTCS uepe3 4-X KOHTaKTHBIN pazbeM XS1 (puc. 2)

XS1
1-1 KOHTaKT
cneBa

- Xentbin (3.3 B)
- CuHum (SWCLK)

- YepHbin (GND)

- KpacHbin (SWDIO)

HWKHUW paf KOHTaKToB
(cneBa HanpaBo)

- Xentein (3.3 B)

- CuHuK (SWCLK)

- YepHein (GND)

- KpacHbin (SWDIO)

Puc. 2

4. CHayana Ha kommbtoTep ycraHaBnuaercss ytunuta STM32 ST-LINK ¢ npunaraemoit
Gnemku.

[anee B kommnbroTep BThIKaeTcss nporpammarop ST-LINK v2, mponcxoautr aBTOMAaTHYECKOE
ONO3HAaBAaHMUE yCTPOWCTBA M HACTpOWKa ApaiiBepoB. IIpm ycrenHoil yCcTaHOBKE ApaliBEpOB Ha
IPOrpaMMaToOpe JIOJKEH 3aropeThCsi CUHUM CBETOAMOA. Jlajee Npu BBIKIIIOUEHHOM MasKe
HEOOXO/IMMO COEIMHUTH MporpaMMarop M Mask depe3 mopt XS1 cormacHo puc. 2. Jlanee
3anmyctuth yuauty STM32 ST-LINK (puc. 3)

| W, STM32 ST-LINK Utility - o x
file Edit View Jarget STNK ExtenalLoader Hlp

=l Bwr @7

| Disconnected =

Puc. 3
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5.Hano 3aiiti B myHkT Target->Settings. .. ¥ BBICTABUTh HACTPOWKH COTIACHO pHC. 4

Settings

ST-LINK
Seiial Number

Firmware Version

Target
Target Voltage

OJTAG
Frequency
[1.3 MHz

Log File

] Generate Trace LOG File

2921020029135147324D4E00 v | Refiesh

V2)3557

STM32 Target Information

STMI2L15xC-aD AL 1624C-+D

32v

|I‘Jomec!UnduRo®ol fJ
4 Enable debug in Low power mode

o] [ ocael |

' Dpen Containing Folder |

Puc. 4

6. lanee Haxarp Ha kHoOmkKy “Connect to target” (puc. 5). Ilpu ycnemHoM CUMTHIBAaHUH

NPOUIMBKH HA SKpaHe MOSIBUTCS KOJI POLINBKHU U3 Masika (puc. 6)

B8 STM32 ST-LINK Utility

File Edit View Target ST-LINK External Loader Help

= @l 2 B

Memory displa Connect to the target.
Address: | 0x08000000 | Size: 0x130D4 Data Width: | 32bits

Device ID
Revision ID
Flash size

Device Memory

Puc. 5
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L STM32 ST-LINK Utility o - o = -|.:]7 7 x
File Edit View Jarget ST-UNK External Loader Help
Hd &2 3 B5

Memaory display Device STMIZL 15ioeC s 16 20C D

e e — —_— Device ID x4
Address: | ~|sm: [ 0xi%04 | Datawidth: [32005 ] i
Device Memory & (40000000 :  Bnary Fie [Cuivelpdate
| Targetmemary, Address range: [ 0 0080 13004]
|| Address 0 |4 |8 = AsCl A
0x08000000 | 20008FFF 0800FD35 08000€49 (0B000E4D at. =3..0...M...
008000010 DB000ES1 0300055 0B000E59 00000000 QiU Vainian
0 | 00000000 02000ESD siasisanasin]ana
003000030 0B000E51 00000000 0B000E6S (0B000E69 Bosorsnsllosslics
008000040 0S00FDDD  0S00FDDD  OSOOFDDD  OB003F51 33..33..33..Q%.
008000050 0200FDDD  0B0OFDDD  0S0OFDDD  OS0OFDDD  3».. 33..3»..3»..
O 08000060 0S00FDDD  0BOOFDDD  0S0OFDDD  0B0OFDDD 33, 33..3»..33..
008000070 0S00FDDD  O0S00FDDD  OS00FDDD  0B00FDOD  33..33..33..3»..
0x02000080 0200FDDD  0BOOFDDD  0S0OFDDD  0S00FDDD  3»..33..3»..33.. -
< >
BT OETRES
-LINK SN 2921020029 13514732904E00 o
LINK Fermware version : V213!
onnected via SWD,
SWD Frequency = 1,8 Mz,
Conmection made : Connect Under Resst.
Debusg in Low Power mode enabled
17:59:36 : Device ID:0x426
17:59:36 : Device flash Size : 339 ytes
17:59:36 : Device famly :STM32 1900C- 0D 1620C-0 =

Petiugin Low Pewer mode enabied. Pevice I0:0x436

Puc. 6

7. BximounTh Masik, epeBes ero BHyYTpeHHHU TymOiep B mosoxenue “ON”. Ilpu ycnemHoM
COCIMHEHUH Ha TPOrpaMMaTope HHANKATOP OyIeT MOCTOSHHO U3MEHSITH 1[BET CBCUCHMUS.

8. Jlanee uepe3 myHkT “Target”>”Erase Sectors...” He00XOAUMO OYHUCTUTH MAMATh MasKa OT
TEKyLIeil MpOIUBKY (puc.7)

B8, STM32 ST-LINK Utility - O %
File Edit View [Target ] ST-UNK Extemal Loader Help

i - E w | Connect
Disconnect CTRL+D
| Memory display : 5 Device STM32L 15xxC-xxD/L 162xC-xD
| e E 080 Erase Chip CTRL+E De\nce D Dx43:
Erase Bank1 RrvonTy locw

| Flash size 384KBytes
| Device Memory @ C Erase Bank2 Ou =
| Farget v, Ad ! - L |LiveUpdate
|| Address A
| 0‘7 Program... - 5

——————— Program & Verify...  CTRL+P i =

0x08000010 T S

0x08000020 BlankCheck — BOOESD  ........... ]...

0x08000030 Target memory compare with file R

0x08000040 Option Bytes... CTRL+B 3»..Q7.

0x08000050 )

_— MCU Core... 2023

(0x08000060 35..3>

0x08000070 Automatic Mode... 35..33

0x08000080 Settings... 33..3> v

s >
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9. [TocnenoBaTebHO HAXKATH 110 HOMepaM (puc. 8):
- Select all;
- [Iponmcrate 10 KOHIIA U BpydHYI0 OTMeTUTH Data Memory (Bank1);
- Haxxats “Apply”.
Flash Memory Mapping X
Page Start address Size (o)
[ Page 1529 0x0805F900 0.25K
{4 Page 1530 0x0805FA00 0.25K
[ Page 1531 0x0805FB00 0.25K
(] Page 1532 0x0805FCO0 0.25K
[ Page 1533 0x0805FD00 0.25K
@ Page 1534 0x0805FE 0O 0.25K
0x0805FF00
@ Data Memory [BankZ] 0x08081800 BK
v
< >

| selectal |[ unselectal [3] Aoy || Cancel

Puc. 8

10. 3amycTuTcs npouecc CTupanus namsTu (puc. 9)

Flash size 384KBy

Device Memory @ 0x08000000 : wyﬁe[_ .
Target memory, Address range: [o:coaooooooo” ! o

Address 0 4 _
Page Start address Size

0x08000000 20008FFF | 0000FDR | (A page 1529 0x0805F300 025K
0x08000010 0B000EST  08000ES | ] Page 1530 040B0SFAOD 025K

0x08000020 00000000 0000000 |[A Pe-- = s 025K
0x08000030 08000E61 000000q | &4 Pe Erasing selected flash pagefs).
| [ Pz Please wait...
0x08000040 0S00FDDD  0800FDI P
008000050 |0800FDDD  0800FDI |[7 Pz | 4

0x08000060 0200FDDD 0800FDI{ (4] Data Memory (Bank1) 008080000 6K

—
08000070 0800FODD | 0800FO Data Memory (Bank2)] (0x08081800 6K -

0x08000080 0800FDDD 0800FDI | < >

< | Select all Unselect all Apply Cancel
AD: A dl o 1 1O Pagc vy W AYOY Adiwu aﬁ'cl
18:14:32 : Flash page 408 @0x08019800 erased.
18:14:32 : Flash page 409 @0x08019900 erased.
18:14:32 : Flash page 410 @0x08019A00 erased.
18:14:32 : Flash page 411 @0x08019B800 erased.
18:14:32 : Flash page 412 @0x08019C00 erased.
18:14:32 : Flash page 413 @0x08019D00 erased.
18:14:32 : Flash page 414 @0x08019€00 erased.
18:14:33 : Flash page 415 @0x08019F00 erased.
18:14:33 : Flash page 416 @0x0801A000 erased.

Puc. 9

— 7T

T

T
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11. TTo oxoHUAHUIO Tpolecca OYMCTKH mamsaTH uepe3 nyHKT “File”—=>Open file...” (puc. 10)

OTKpBITh (aiin ¢ mpuimaraeMoil mnpoumBkod “‘atrack-rc3.bin” (Ha3Banue @Qaiina MoXer
MU3MEHSTHCS 110 X0y BBIITyCKa HOBBIX BEPCHIA).

i STMSZ_ST-LINKU_tiIi‘ty - o
File Edit View Target ST-LINK External Loader

] Openfile.. CTRL+O =
Save file as.. CTRL+S
Close File
0x130D4 C
Compare two files
| Exit e
(e — )00 0x08013DD4]
[ Address 0 |4 |
| | 0x08000000 00000000 00000000 00000

Puc. 10

12. [IpommBka 3arpy3uTcsi B OKHO YTHIUTHI (puc. 11)

B8, STM32 ST-LINK Utility - o x
file Edit View Target ST-LINK External Loader Help
2 = = =
e @&k S BF
Memory display Device STMIZL15XXC 0D 162XC-D
Address: [0x08000000 | sze: [ 0x13004 | Datawidth: [32bs_ | Otveeld__{ O

RevisonID  RevY
Flashsize  334Bytes

Device Memory @ 0x08000000 :  File : atradkcre3.bin
{atrack-rc3.bin], File size: 81328 Bytes

fagwes  Jo  Ja Js e o 2
2000BFFF 0800FDES 0B000E49 D3000E4D AT, w30 M.

0B000ES1 (B000ESS (8000E59 00000000 Q.Y

00000000 00000000 00000000 0B000ESD  |............ Yous

08000E61 00000000 (08000EES (08000E69 Bovvevas €.onians

_DGGOFDCD 0800FDCD 0800FDCD (08003F51 Hs..H»..H»..Q1%..

_D&OOFOCD 0800FDCD 0800FDCD 0800FDCD H3..H>..H>s..H>..

0800FDCD 0800FDCD 0800FDCD  0B00FDCD Hs..H>..H3..H>..

0800FDCD 0800FDCD 0800FDCD  0B00FDCD H3..H>..H>s..H>..

0800FDCD 0800FDCD 0800FDCD  0200FDCD Hs..H3>..H>3..H>..

T T0 00 T o DS0E 1007 CUToU S T B e
: Flash page 1530 @0x0805FA00 erased.
: Flash page 1531 @0x0805FB00 erased.
+ Flash page 1532 @0x0805FC00 erased.
< Flash page 1533 @0x0805FD00 erased.
: Flash page 1534 §0x0805FE00 erased.
< Flash page 1535 @0x0805FF00 erased.
: Data memory 1 erased.

: Data memory 2 erased.

¢ [atrack-rc3.bin] opened successfully.

[Pebug in Low Power mode enabled. PDevice ID:0x436 |

Puc. 11

13. Hamee uepe3 myHkr “Target”—>”Program & Varify” (puc. 12) 3amycTuTh mpoiiecc
NEPENPOIIMBKY YCTPONCTBA, HAXKaB Ha KHOMKY ““Start” (puc. 13)

Bepcus 1.0 14.02.2021 Cmp. 6
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B STM32 ST-LINK Utility
File Edit View | Target | ST-LINK External Loader Help
) E w i Connect
iy Disconnect CTRL+D >
T Erase Chip CTRL+E D
Address: | 0x08C
Erase Bank1 :'
| Device Memory @ C Erase Bank2
| [atrack-rc3.bin], File Erase Sectors... .
|| Address ASCll
| Dx__ Program... | .
m 1 e d e
SR Program & Verify..  CTRL+P
0x00000010 D...U..
0x00000020 Blank Check |/
0x00000030 Compare device memory with [atrack-re3.bin) | &
0x00000040 Option Bytes... CTRL+B {3..H3.
W . s
0x00000060 H>..H>.
0x00000070 Automatic Mode... b Hs
0x00000080 Settings... 43..H3.
<
IOy TR O T T S,
| |18:16:55 : Flash page 1530 @0x0805FAQ0 erased.
Puc. 12
Download [ atrack-rc3.bin ] X
|
Stat address
File path |G:\LDCIKDUT MARINEVDLE G\atrack-1c3.bin | Browse
Verification
(®) Veify while programming (O Verify after programming
| Chick "Start" to program target.
| [ Reset after programming
| I Start II Cancel I
Puc. 13

14. B cnydae, ecnu Oyzner ycraHoBieH ¢uiakok “Reset after programming”, To ycTpoicTBO

II0CJIC YCHCHIHOﬁ NEPCIIPOIINBKHU IEPCTPY3UTCA U OAUH Pa3 MPOTAKHO ITUCKHCT.

Verify while programming Verify after programming

Flash memory programming and verification...

] Reset after programming

Stat | Cencel

Download [ atrack-rc3.bin ] x
Start address : 0x08000000
File path = [G:\LDUKUUT MARINEAOLE Ghatrack-rc3.bin ‘ Browse
Verification

Puc. 14
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15. Ecmu ¢naxkoxk He ObUI yCTaHOBIIEH, TO 00 YCIENIHON MEPENpOIINBKE YCTPOHCTBa OyayT

CUTHAJIN3UPOBATb COO6IJ_ICHI/ISI B HWXHCM OKHC YTHIIHUTHI (pI/IC

15). Tlocne ycmeurHoi

MEPETPOIIMBKY YCTPONUCTBO HAMIO MEPErPY3UTh MyTEM MEPEKIIOUCHUS BHYTPEHHETO TyMOJiepa B
cocrosaue “OFF”, a mortom 3aHoBo B cocrosinue “ON”. YCTpOMCTBO JOJKHO OJUH pa3

MPOTSKHO IMUCKHYTh.

0800FDCD
0800FDCD
0800FDCD

0800FDCD
0800FDCD
0800FDCD

0800FDCD 0800FDCD
0800FDCD 0800FDCD
0800FDCD 0800FDCD

AU A Jd . ) KO3 POYC LJJ L WUAVUU LA UVU C 030U,

18:16:55 : Flash page 1532 @0x0805FC00 erased.
18:16:55 : Flash page 1533 @0x0805FD00 erased.
18:16:55 : Flash page 1534 @0x0805FEQQ erasad.
18:16:55 : Flash page 1535 @0x0805FF00 erased.
18:17:01 : Data memory 1 erased.
18:17:06 : Data memory 2 erased.

bebug in Low Power mode enabled.

Puc. 15

pevice ID:0x436

16. IIpommBKa JINLIEH3UPYETCS HA KAKI0E OTACIBHOE YCTPOMCTBO. /(151 3aBepIICHNsI YCTaHOBKHU

coobmute noxkanyiicra Ham Homep IMEI ycTpoiicTBa 1 Mbl aKTUBUPYEM MPOIIUBKY.

Bepcua 1.0 14.02.2021
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