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' UHTerpupoBaHHasa cpena pa3padbotkm CM-LYNX

NMonHbIn unkn paspabotku MO ana npoueccopos LLOC 1967BL2, 1967BLI3

KpoccnnatdopmeHHasa cpega — nogaepkka OC Windows, Linux

Accembnep, komnunstop C/C++
= [MonHocTblo cBoM toolchain ¢ nogaepXXkon paclumMpeHHoro Habopa MHCTPYKLNIA

[Mnatdgopma Eclipse

[MporpaMMHbI CUMYNATOP

AnnapaTHbIn OTNag4ynk

MNonaep)xka MHOronpoLeCCOPHOM OTNaaKu

CB4asb ¢ Matlab ansa PIL cumynsauum n otnagku anroputMmos

YTunutsl 4na dopMnupoBaHna 3arpy3odHoro obpasa u npowwmskm M3y
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& C/C++ - cm_test_led/lcd_lib/led_lib.h - Milandr

Oowwumn Bup cpeabl CM-LYNX

CodeMaster-Shark

T —

(=] ]

[y led_font_typedef.h
E‘}I led_lib_font.c
E\'}I lcd_lib_graph.c
@ led_lib_private.h
E‘} led_lib.c
@ led_lib.h

3 Release

4 &B board_lcd.c

35 // combining these flags

36 #define ALIGN_CENTER Bxee
37 #define ALIGN_LEFT exel
38 #define ALIGN RIGHT exez
39 #define ALIGN TOP BB
48 #define ALIGN BOTTOM BxBs

41 // Aliases

34= // Align modes - required alignment mode is selected by

- - - - Y
File Edit Source Refactor MNavigate Search Project Run  Window Help
S~ B - R~ NE- @& -E-C-H-0-®F~ AL~ oD Quick Access [@“%Rsourceit}Dehug
s} Project Explorer 2 l <‘='=§ =08 main.c | || board.c ‘ || board.c [@ led_libh 232 = B ||g= Outline &2 l Mal(eTalget‘ = B8
4 g? cm_test_led 14 = laz w" 'RS o %
b §l Includes 15 /7 Typedefs LCD LB H -
16= typedef struct { Lt tb H_ Gl
4 = common 17 intls t x1; stdint.h
& [y board_auto.h 18 intle_t y1; led_font_typedef.h
[ E‘} beard_lcd.c 19 intl6_t x2; led_lib_config.h
[ board_lcd.h 28 intle_t y2; _lib_
@,b : 2} rect t; [3 (anonymous)
i g} board.c 2 rect_t: struct
[ & board.h 23 typedef struct { I (anonymous)
b i cpu 24 intl6_t x; point_t : struct
© (= Debug 25 intls_t y; IMAGE_PAINT_SET_PIXELS
4 (= led_lib ig } point_t; IMAGE_PAINT_VOID_PIXELS
[ E‘} lcd_fent 8x8_mono.c s ALIGM_CENTER
b [ led_font_h10_bold.c 29 // Image and font ocutput modes ALTGN_LEFT
b [ led_font_h10.c 36 #define IMAGE_PAINT_SET_PIXELS  @xl ALIGN_RIGHT
b [ led_font_hl2.c 31 #define IMAGE PAINT VOID PIXELS  @x2 ALIGN_TOP =
b g led_font_h3Z.c 32 ALIGN_BOTTOM
b 33
3
4
4
3
-4
=

ThT T 48 4 4SS S S S S22 0000 B %

ALIGN_TOP_LEFT
ALIGN_BOTTOM _LEFT
ALIGN_TOP_RIGHT
ALIGN_BOTTOM_RIGHT
LINE_STYLE_SOLID
LINE_STYLE_DASHED
LINE_STYLE_DOTTED

42 #define ALIGN_TOP_LEFT (ALIGN_TOP | ALIGN_LEFT) CL_BLACK
=l board_lcd.h 43 #define ALIGN_BOTTOM_LEFT (ALIGN_BOTTOM | ALIGN_LEFT) ad CL BLUE
=1 boardh < m ] E CL_GREEN
 builtins.h E Problems |+ Tasks | & Console ESIE Pmpel‘li5| LUt ‘ BERE = @(I #=EB~-~-= 0 CL_CYAN L8
M defts201.h = CL_RED
- CDT Build Console [cm_test_lcd] -
=l hal_dmah COPYFLENL (L) £913 J3L LU FLLanar CL_MAGENTA
 led_lib_config.h i CL_YELLOW
i U sysregh .ofem_test_led.ldf preprocessed Ok CL_WHITE
@ qw._tcb: _builtin_quad Mapping sections for processor PR ... Ok CL_I_IGHT GREY
o T . Writing output for processer P@ (cm_test_lcd.dwe) ... Ok = -
I &® BRD_LCD init(void"): void Link complete: @ error(s), @ warning(s) CL_DARK_GREY
[ L{:ﬁ beard.c 'Finished building target: target-build’ LCD_PutPixel(uintl6_t, uintlf_t, color_t) : void
b [0 config.h e LCD_GetPixel(uintl6_t, uintlf t) : color t
b @ ICdT“b’conﬂg'h @9:36:53 Build Finished (toock 4s.852ms) LCD‘D'awHorL‘.nE(Ui.mﬁ‘t“ Ui.mﬁ‘t“ Hinﬂﬁ‘ﬂ:"’
[ L@ main.c D LCD_DrawVertLine(uintl6_t, uintl6_t, intl6_t) : vo
cm_test_led.ldf - LCD_DrawRect(rect_t*) : void -
< i d | 3 <] . d
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= CfCe+ - (m_tewﬁbﬂcd_\ib.h = MilandrCmﬂ

File Edit

urce Refactor Navigate Search ;E
[ ‘ Bor & @

LR

[ Project Explorer 2 =
a 5 em_test_lcd
. i) Includes
4 = common
. [ board_auto.h
. [ board_lcd.c
[ board_lcd.h
[& board.c
[ board.h
&= cpu
(= Debug
4 (= lcd_lib

[} led_font_h10.c
|6 led_font_hl2.c
|6 led_font_h32.c
|y led_font_typedef.h
|6 led_lib_font.c
|6 led_lib_graph.c
[y led_lib_private.h
g ledl_lib.c
[y led_lib.h
(&> Release
15k board_led.c
20 board_lcd.h
™ board.h
builtins.h

config.h
Y led_lib_config.h

A€l main.c

= cm_test_lcd.ldf

4 T

[} led_font_6x8_mono.c
| led_font_h10_bold.c

= - - 0

[»

W

[»

[»

0 =)

A v v v R v v
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(75 Project Explorer 52

4 vl,@' cm_test_lcd
[ @] Includes
4 = comman

m board_auto.h
L board_led.c
@ board_lcd.h
E‘} board.c

ﬁ board.h

[ [= cpu
i = Debug
a = lcd_lib

E‘} lcd_font_Bxd_mono.c
E‘} lcd_font_h10_bold.c
E‘} lcd font_h10.c

E‘} lcd_font_hl2.c

E‘} lcd_font_h32.c

L lcd_font_typedef.h
E‘} lcd_lib_font.c

L, led_lib_graph.c

@ led_lib_private.h

E‘} lcd_lib.c

[y led_lib.h

[= [ B ]

Quick Access

[ | [y Resource 7{5 Debug

= 8

-

r

x| M EB-c-=8

5= Outline 22 | (@) Make Target

#
L]

[

Trrt T Tt ettt s sttt sssedOion

o 1% W W e %
_LCD B H_

stdint.h

led_font_typedef.h

led_lib_config.h

) (anonymous)

rect_t: struct

) (anonymous)

point_t : struct
IMAGE_PAINT_SET_PIKELS
IMAGE_PAINT_VOID_PIXELS

ALIGN_CENTER

ALIGM_LEFT

ALIGN_RIGHT

ALIGN_TOP

ALIGN_BOTTOM

ALIGN_TOP_LEFT

ALIGN_BOTTOM_LEFT

ALIGN_TOP_RIGHT

ALIGN_BOTTOM_RIGHT

LINE_STYLE_SOLID

LINE_STYLE_DASHED

LINE_STYLE_DOTTED

CL_BLACK

CL_BLUE

CL_GREEM

CL_CYAN

CL_RED

CL_MAGENTA

CL_YELLOW

CL_WHITE

CL_LIGHT_GREY

CL_DARK_GREY

LCD_PutPixel(uintl6_t, uintl6_t, color_t) : void
LCD_GetPixel(uintl6_t, uintl6_t) : color_t
LCD_DrawHorLine(uintl6_t, uintlG_t, uintl6_t)
LCD_DrawVertLine(uint16_t, uintl6_t, intl6_t)
LCD_DrawRect(rect_t*] : void

.
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BblaeneHue CUHTaKCUYECKUX 3NIEMEHTOB

'EE Qutline &3

& C/C++ - (ITI_tESt_'Cd,”Cd_”bp"ICd_“b‘h]
File Edit Source Refactor Mavigal!
milhd | - Q v md

{5 Project Explorer 12 5% M

4 lig cm_test_lcd
[l Includes
4 = common
& board_auto.h
| board_led.c
i) board_led.h
[ board.c
Ay board.h
§= cpu
(&= Debug
4 (= led_lib
| led_font_6x8_mano.c
g led_font_h10_bold.c
g led_font_h10.c
[ led_font_h12.c
[ led_font_h32.c
[y led_font_typedef.h
[ led_lib_font.c
[ led_lib_graph.c
[l led_lib_private.h
[ led_lib.c
[ led_lib.h
(= Release
4 IQ\ board_led.c
" board_lcd.h
H board.h
" builtins.h
U defts201.h
 hal_dma.h
H led_lib_config.h
H sysreg.h
® gw_tcb: _builtin_quad
@ BRD_LCD_init{void®) : void§
L8 board.c
config.h
led_lib_config.h
'ﬂ main.c
=| cm_test_lcd.Idf

4 M

=
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#
u
u
u
S/

0@

BB RERS

Make Target =

1% W s o ¥
_ LD LIB H_
stdint.h
led_font_typedef.h
led_lib_config.h
(anocnyrmous)
o l:intlé t
o yl:intl6_t
o 2:intlé t
o y2:intl6_t
rect_t: struct
(anonyrmous)
o x:intlo_t
@ y:intlh_t
point_t: struct
IMAGE_PAIMT_SET_PIXELS
IMAGE_PAIMT_VOID_PIXELS
ALIGM_CEMTER
ALIGM_LEFT
ALIGM_RIGHT
ALIGM_TOP
ALIGM_BOTTOM
ALIGM_TOP_LEFT
ALIGMW_BOTTOM_LEFT
ALIGMW_TOP_RIGHT
ALIGM_BOTTOM_RIGHT
LINE_STYLE_SOLID

(= B et
Quick Access s | lf5 Resource 7C+~| 35 Debug
= O |GF Outline &2 | @ Make Target = B8
: SRR e Kk ¥
# _LCD_LBH_ P
o stdinth

Y led_font_typedef.h

U led_lib_config.h
&) (anonymous)

rect_t: struct
) (anonymous)

point_t: st
IMAGE_PAINT_SET_PIXELS
IMAGE_PAINT_VOID_PIXELS
ALIGN_CENTER
ALIGN_LEFT
ALIGN_RIGHT
ALIGN_TOP
ALIGN_BOTTOM
ALIGN_TOP_LEFT
ALIGN_BOTTOM_LEFT
ALIGN_TOP_RIGHT
ALIGN_BOTTOM_RIGHT
LINE_STYLE_SOLID
LINE_STYLE_DASHED
LINE_STYLE_DOTTED
CL_BLACK
CL_BLUE
CL_GREEM
CL_CYAN
CL_RED
CL_MAGENTA
CL_YELLOW

_DARK_GREY

LCD_PutPixel(uintl6_t, uintl6_t, color_t) : void
LCD_GetPixel(uintl6_t, uintl6_t) : color_t
LCD_DrawHorLine{uintl6_t, uintl6_t, uintl6_t)
LCD_DrawVertLine(uintl6_t, uintl6_t, intl6_t) : vo
LCD_DrawRect(rect_t*) : voic -

1 3
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HacTtpounku komnunatopa

=
4= Properties for cm_test_lcd

Environment
Legging

Settings

Tool Chain Editor
| C/C++ General

[ type filter text Settings PR G
|» Resource
4 C/C++ Build i
Build Variables Confi i [DEhUQ [ Active ] '] [Manage Cnnfigulations...]

i Tool Settings | S Build Steps | C@J BuildArlifadl Binary Palsel'sl @ Error Parsers|

4 ) Assembler

@ Preprocessor

4= Properties for cm_test_lcd

Build Variables

Cenfiguration: ’Dehug [ Active ]

V] ’ Manage Configurations...

¢ Processor| Environment
“8 e Logging
General i - i
S Unaes Settings %3 Tool Settings | 4 Build Steps | “ Build Artifact I Binary Parsers | @ Error Palsels|
(5 LDF settings Teel Chain Editor

.
(| Device configuration (2 General
i Project References @ Preprocessor |typEfi|tertext Sotti Gv D
i Run/Debug Settings 4 ) Compiler
(# General |- Resource N
(2 Language Settings a4 C/C++ Build -

m

(| o C/C++ General a B Assembler
L Device configuration (= General
Project References

Run/Debug Settings

C++ Features
RTTI enabled Exception support

(% Preprocessor
4 % Compiler Types

(= General [T Char is signed

|L§ Language Settings |

(5 Preprocessor

Bitfields are signed by default
Enumerated types are always int Literal strings are const

MNNAHAaP

FPYNNA KOMNAHMWA

(% Processor Language
a B Linker Language
(2 General Strict ANSI mode
@ Libraries
settings
(% LDF setting

ok || Cancel
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OnpepeneHue nyTeu K 3arofioBOYHbIM
U ncxoaHbiMm pannam

-
= Properties for cm_test lcd E@E

|typefi|tertext | Settings f=T = 2 4
[» Resource
4 C/C++ Build =
Build Variables Configuration: [Debug [ Active ] = | [ Manage Configurations...
| Environment
Logging
| Settings| i® Tool Settings | # Build Steps | 7 Build Artifact Binary Parsers | @ Error Parsers
BS y
Tool Chain Editor
[ C/C++ General a £ Assembler Preprocessor definitions & | 8 52
e E Soini
) &)
Project References @ Preprocessor LR
I Run/Debug Settings a 5 Compiler
|
| (&2 General
i @ Language Settings
@ Preprocessor
(& Processor
| 4 3 Linker
| = General
i (£ Libraries Automatically include files [ERARERARY
B @ LDF settings =
(| Include directories £ | 8 5l &
I clipse_home}toolchainiInc" I
workspace_loc\S${ProjName}}” I
I "Slworkspace_loc\${ProjName}\.\common" ([l
"Hworkspace_loc\${ProjNameli. AW ACPU"
"Stworkspace_loc\S{ProjName}f. .\ ACPUNISETVCS"
"S{workspace_loc\S{ProjNamelfi. L ACPUN9ETVCI bt ine”
"S{workspace_loc\S{ProjNamelfi.\ L ACPUNIOETVC S utilfing”
"Slworkspace_loc\S{ProjMamelfi. L ALIB ed”
"S{workspace_loc\S{ProjName}fi. L ADEV" T

@ [ ok [ cancel
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HacTtpouka otnago4yHou ceccumn

s
£ C/C++ - cm_test led/lcd_lib/led_lib.h - Milandr CodeM Shark (He jl —E

File Edit Source Refactor Mavigate Search Project Run  Window Help
- B (3\_ - |5 W E v LGRECARE XN RN ] - - Quic | 7 Resource C/C++ H} Debug
1 Project Explorer '. o - —— - - - - B= Outline (&) Make Target
ebug Configurations
a 5 cm_test_led - - B3 W s o ¥
rlt Includes Create, ge, and run configurati # _LCD_LIBH_ -
4 = common 4
55 Hactpoiixw annapatypsl oTnaguuka | ? = |
gy board_au
.5y board_lcd
R board Icd || D) X | B 3 - Name: cm test_lcd Debug Crip:  1967VC2T
.5, board.c — ¥ -
i ||| [y fier et ||| 2 Mein | ®9- Arguments |35 Debugger| - Source [ Common| 4 MATLAB Debugger: [JEM-Sharc |
cr_:u [T] C/C++ Application
Debug @ Launch Group Debugger: [JF—M '] M Hactpoku JEM 3
4 (= lcd Jib 4 48 Milandr Application Verbose console mode Wrrepeiic JTAG n
& lcd_font § = cm_test_led Debug
5y led_font | Stop on startup at: | main YacToma TCK: [He&mec 21 M -
¢y led_font |
.5 led_font |
& lcd_font_ Mozuwaa MPU B uenn JTAG
gy led _font 4 @ AsToonpepenenie
& led_lib_fol () Bpyuriyio
& led_lib
il C('! -9 FoavyecTeo npoueccopos 1967V
gy led_lib_pr|
g led_lib.c Ofwee konuecTea JTAG yeTpolicTe:
gy led_libh
Release Homep TAP: MpeawecTeyiowan AnvHa:
= board_lcd
& board.h - I8
mJ builtins.h WP 2 17z [10 -
ol defts201.4 MPU 3 EENRE .
g
2l led_lib_cq
Revert Appl MPU 7: A7
15 board.c Filter matched 4 of 6 itemns | | ‘ BEY, ‘ ntl6_t, color t)
| config.h ntl6 t)
n| lcd_lib_confi inHlG intlG
b q t, uintlé_t, uintl6_t)
Debi Close Wenonesosats swison RESET -4 L -
1€ main.c @ [ 9 I [ ] b_t, uintl6_t, intl6_t)
cm_test_lcd.Ig | o
. N B OK ][Oma][ﬁm][ -

% em_test_lcd
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OTtnagka B cuMynaTope Ha annapaTtHou nnatdgopme

r = - — — = —
8 Debug - cm _test Icd/board.c - Milandr CodeMaster-Shark ~— - 7 - ——— rp— B
File Edit Source Refactor MNavigate Search Project Bun  Window Help
& B ZwkrilEN32cRPI® H-0-® /- -F-=Cro- Quick Access [E’I%meceﬁucﬁ
4§ Debug &3 l = 04 board.c “ﬁ board.c & \ = 0 . B | 0= Vari.., | % Bre... ‘ﬂ Mod... | 5= Outl... | i} Reg...| = 0O
5 &t | i | e v //PX_ALT_PDB23F@ | k7 pata[z1:16] = Enter location here - | &) 1
4 & cm_test_lcd Debug [Milandr Ap @; /7 DATA[31:16] = BOBB1GT2: 30 = 1@ AND -5 (NF);; py
a4 (2 gdb/mi (11.03.16, 3:12) (Sus // Enable global interrupts ] uart-:brate.reg = (xref * 1088) / baudrate - 1;
4 o Thread [0] (Suspended) _ builtin_sysreg write{_  SQCTLST, SQCTL_GIE); m73 1675:  XR@ = ex7iffes;;
i = 1 <symbol is not ave BBEOLETO: ¥ KRB = BxTF::
. = >y
.E CACM-SHARK\NGDEB_MLexe R .. . . . 79 J// Disable UART interface
W5 EAREA_SOFT\LynxToclbes :i \{nud BRD_PLL_init(uint32 t f_ref, uint32_t f_core, uint32_t f_bus) 167c: XRO = 413
s 84 HAL_PLL_ConfigCalc(8pll conf, f_ref, f_core, 1); 5@ ) uart->cr.reg = 8
85 LX_CMU->cpuPll.reg = pll_conf.value; ESE;E]'E?E' 327 =327 + 4 (NF)5;
a6 .
a7 HAL_PLL_ConfigCalc{&pll_conf, f_ref, f_bus, 1); X BIlD_PLI___1n1t. —
a8 LX_CMU->busPll.reg = pll conf.value; 86081630 Lo = e e e
89 28801682 [127 + 1] = XR25;;
98 LX_CMU->clockCFg.reg = (CPU_CPLL_SEL | CPU_BPLL_SEL | CPU_BCLK_SEL BPLL); 08801684  XR24 = J4;;
o » 0BE01686: | 16 = 35;3
22 HAL_PLL_pause(180); 84 HAL_PLL_ConfigCalc(&pll_conf, f_ref, f_core, 1);
93 3} - - ’ Baee1689: 15 = XR24;;
01 Bee8168b: CALL <HAL PLL_ConfigCalecx;;
a5 85 LX_CMU->cpuPll.reg = pll_conf.value;
96 void BRD_Link PLL Init{uint32_t f_ref, uint32_t f_link) @po0leaf:  [I31 + 6x388081c4] = XRO;;
97 - - - - - - - 87 HAL_PLL_ConfigCalc({&pll_conf, f_ref, f_bus, 1);
98 HAL_PLL_ConfigCalc(&pll_conf, f ref, f_link, 1); 9B001693: 15 = XR23;;
99 LX_CMU->1inkP1ll.reg = pll_conf.value; [06661695: 37 = 1;5
100 } - - 38 LX_CMU->busPll.reg = pll_conf.value;
101 BBERLEIE: XRB = [131 + pll conf + @x2];;
. 9@ LX_CMU->clockCTg.reg = (CPU_CPLL_SEL | CPU_BPLL_SE|
103" void BRD_SDRAM_init(void) @220169c:  XR@ = 3;;
104 { 92 HAL_PLL pause(l18@);
I 105 Lint32_t temp32u; ooeoleaf: 34 = Bx64;;
106 93 ¥
e e 1 o 0BBB16a2:  XR24 = [127 + B];; -
< o v < n " 3 < ] J 3
=] Console|@ Tasls|m Pmblems|o E)(e.:ulahls[ 0 memery 2@] [ o g wm + ¥ =0
Monitors & % % [0:00001700:0:700 <Hex 3 | 5 New Renderings...|
| (OO0 address @ 1 2 3 4 5 5 7 =
or001708 8D8B2403 71880013  33(0BE00  B3(PEEGR  BDEE2401  714BOP11l 33000000
@oealies  BiCooase B24 7188 B3Cepaae B2 71@8 8 D
apealile B3Ceaaas BEeaseaa B21aa8668 71838684 B3Ceaaas B3aaseee B22a6808 B4883F8C
@pepel7ls  B23000le Fies4a08 33Ceaaae B3Ceaa00 CC3B3B14 84183812 87483813 80340830
@pealize CCea3Bed4 CFEB4288 g8ease24 Al@ezaos BE@e0a98 B2e@p3ge 84883685 85889388
2pea1728 84883686 88883880 84883887 81383888 CEBB2BFY 85883688 81383888 CE482818 i
Writable Srmart Insert 75:73
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Otnagka npoekrta yepe3 JTAG amynaTtop
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MporpaMmmHbIe OMbNunoTekn

= CtaHgapTHble 6ubnuotekn C/C++
= Habop DSP 6ubnunotek (punsrpaunsd, bINO, padota ¢ matpuuamm)
= bubnunotekn StdPeriphLibrary (HAL) ans annapaTHbiX 610KOB:
= DMA
= LCD
= UART
= SPI
= SSI
= PLL
= CMU
= LINK
= Up/Down Converter
= OC PB MilandrOS
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