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This application note can apply to most Lumissil MCU CS89XX
series products.

1. Creating Projects

1.1 Setup the project

Project / New uVision Project :

(W CSB963 - W Visiond

File Edit ‘Wew | Project I Flash Debug Peripherals Tools 3SwiCs  window  Help
Lj ’ ﬂ Mew piision Projeck. ..
@ ILI Iﬂl Mew Multi-Project Waorkspace. ..
Cpen Project., ..
Project — !
= 54 Tareet1 Close Project
—|-£5 Source .G Expott
- fadi
B q Manage
] 0
Select Device for Target Target 1.,

Select the microcontroller (MCU) from the device Database. Lumissil MCU is compatible
with Digital Core Design DR80390.
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KA Options for Target 'Target 1' x
Device |Target | Output | Listing | User | C51 | AS1 | LXS51 Locate | LXS1 Misc | Debug | Utiliies |
|:Jewce Database j
Vendor: Digital Core Design
Device: DR80350 |
Toolset: C51 ?
Search: [ ¥ Use Extended Linker (LX51) instead of BL51
™ Use Extended Assembler (AX51) instead of A51
£ DR80390 | - [20290/8051 based Pipeined High Peformance Microcontroller IP Cor
ﬂ DRB0390CPU DoCD - DCD on<hip Debugger. k is available for FPGA and ASIC us:
as fully synchronous design with single clock domain. lts architecture i
€1 DR80390XP 7 times faster compared to legacy 80C51, area optimized, and low pos
€2 DRasT _, Main features and peripherals:
€1 DR8051CPU up to 16 MB on-chip/off-chip CODE,
1 256 Bytes on-chip RAM, 16 MB XDATA, 8bit stack pointer,
DRE051XP PMU - Power Management Unit, CODE/XDATA Wait State feature,
& @ Dolphin 32 1/0 lines, 2 Timers/Counters, 5 Intemupts/2 priority levels, UART,
[+ ¥ Domosys
[ ¥ easyplug
#-¥ EnOcean LI < >
0K | Cencel | Defaults I Help
Click the “File” tab for New....
(W) CS8969_IOSC - M Visiond
File | Edit  Yew Project  Flash  Debug |
| 7 Hew.., Chri
[ Open Chr4o
Clnsr -
Add a new file to the project.
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(W) CS8969_I0SC - W Visiond
File Edit ‘Wiew Project Flash Debug  Peripherals  Tools  SWCS Window  Help
WN=A" N NEENF. | o W NSRS
SEE e R e e
I@ F‘ru:uje_u:t - I x| D Textl l
- Elﬁ Target 1
] {77 Bouree Group 1
&
o
Select File / Save As and type the file name, and then press Save.
e [ Yew Promct Flgh Oebeg Perpherss Tock VO Window Heb
Gl L8 92 = EL O R A9 Q 2 N
L L 2.8 Tl ) = K 32
3 Promet v 8 X 7 manc |
ME 14 Tt ] i
& (] Somret Groep | 2 #inclede “CI89493FR "
E :‘I #inclode “CS896%92ram h*
5
0, ;‘r rnl miin (woid)
- 8 whalell):
i ]
; ﬂ Add Files to Group "Source Group 1° x
Lookin: | | src ~| & @&k B~
MName a Date modified
1]C58969_|10SC.c 472472019 4:43 PM
. Imain.c 6/22/2022 2:41 PM
< >
File name: Ima‘n.c Add I
Files of type: |C Source file (") LI Close I
Include files with extension file name ¢ and h: Add Files to Group 'Source Group 1°.
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() CSB969_IOSC - W ¥isiond

Build karget

Add Group, ..

File Edit Wew Project Flash Debug Peripherals Tools  SWiS
=2 - AR o e T
i s s | LOAD .

i iz (| g | Teagetl T AR ﬁ-_J'
@ - D main.c
T 1

o AL 1 1 NPT
a 7 3

& 4% Options for Group 'Source Group 1%, Ale+F7
0,

=

% %) Rebuild all karget Files

F7

| Add Files to Group "Source Group 1°...

Remove Group "Source Group 1' and its Files

ﬁ Manage Components...

Show Include File Dependencies

Files of type: |C Source file " c)

Add Files to Group ‘Source Group 1° X
Look in: | sfc j e ﬁ’: ER~
Name a Date modified

7 C58969_10SC.c 472472019 4:43 PM
| [main.c 6/22/2022 2:41 PM
< >
File name: |main.c Add |
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2. Set Tool Options

2.1 MCU(Target) option page and its

parameter

Click the “Options for Target” toolbar button or the menu Project — Options for Target

“Target 1”.

File Edit View Project Flash Debug Peripherals Tools 35VCS Window Help

D d b o s iE )
L5 [ €8 - ¥ | Target1 v &K db ¢ T @&
ProjeFt u E D gpio.c .ﬂ'é.\ Options for Target...
=-*T5 Project: C58969_105C | 1 #inkiudes " Configure target options

Then comes up the below window.
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Options for Target Target 1°

Device Toxget |Output | Listing | User | C51 | AHS1 | LXS51 Locats | LESI Misc | Debug | Utilities |
Dugital Caore Design DRB0390
tal (MHz); |20.0
Meman Model |Large: variables in *DATA, LI
Code Fom Size; |Large: E4E. program ﬂ
Operating systen: |Nn:|r'|e j
[ Use multiple DPTR registers
Qff-chip Code memary Qff-chip #data memany
Start: Size: Start: Size:
| Eprom 00000 [0s7000 | Ram [0:0100  [Dx0400
E prom | | Fam | |
E pram | | Fiam | |
[ Code Barking Start; End: [ 'far' remony bpe suppart
Banks: Bark Area | | | Save address extenzion SFR in intemupts
QK Cancel Defanlts Help

The options depend on the device and the selected toolchain. All settings are captured in a
project target. For example: CS8969 Code memory starts at address 0x0000 and code size
is 0x7000. It must retain 4K data size for boot code. Xdata memory address starts at 0x0100
with Ram size 0x0400.

For other Lumissil MCU parts, please refer to the following table for code memory and Xdata
memory setting. Users can also check the memory map of our product datasheets for
reference. Please note there are 8-byte code security keys located at the last of the user
program space for protection from pirate access to information.

Eprom Start add. | Eprom Size Xdata Start add. | Xdata Size
CS8973 0x0000 0x7000 0x0100 0x0400
CS8974 0x0000 0x7000 0x0100 0x0400
CS8975 0x0000 0x3000 0x0100 0x0800
CS8977 0x0000 0xF000 0x0100 0x0800
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2.2 Output configure

The user needs to input “Name of Executable” output file name with folder location. And

choose a few options after clicking “Create Executable” checkbox as the below figure.

Options for Target “Target 1°

Device | Target Oviput |Listing | User | C51 | AES51 | LX51 Locats | LES1 Misc | Debug | Utilities |
Select Folder for Objects... Marne of Executable: ||:5 8969 1050
{* Create Executable: . \releaseNCS3369 |05C |
[v Debug Infomation v Browse Information [
| [v Create HE File HEX Format: |HE><-BEI j |
(" Create Library: .. 5releazetCS8369_|0SC.LIB [ Create Batch File
0] 4 Cancel Defanlts Help

Click “LX51 Locate” tab and check the checkbox “Use Memory Layout from Target
Dialog”.
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Options for Target ‘Target 1°
Device | Target | Output | Listing | User | C51 | 4¥S1  L¥S1Locate |LISI Misc | Debug
v Usze Mernar Layout friom Target Dialog
Bezeme |
L [%DATA [<:0x100:0x4FF], HDATA [:0x100-:0x4FF], CODE [C:0x0-C:0x6FFF), COMST [C:l
classes |ECODE [C:0<0-C:046FFF), HCOMST (C:00-C:06FFF))
Hewr |
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3. Build Project

3.1 Select Project / Rebuild all target files

As below figure, choose “Rebuild all target files” from the “Project” tab.

Build Output window explains the build commands and how errors and warnings can be
tracked.

(W) CSB96S_I0SC - B Yisiond

Eile Edit Wiew | Project | Flash  Debug  Peripherals  Tools SWCS  Window  Help
JL_‘}‘f Mew phision Project. .. g i

Mew Multi-Project Workspace. ..

Open Project...

=223 Tarzet | Close Project —_—
=425 Roy

Export 3
= =

[Manage 3

@ Praoject
[us]
=]
=]
&

ol

Select Device For Target 'Target 1'...

Options For Target ‘Target 1'... Alk+F7

saperdural
Ve

Clean target

Build target F7

Rebuild all target files

@ Translate Duimysonileont24, C58959 CMS266 [0S sroimain. o Chrl+F7

Build Oukput

Build target 'Target 1'

compiling main.c...

linking. ..

Program Size: data=9.0 xdata=1Z4 const=0 code=17
creating hex file from "..\release\C35969 I0SC"...
"..hreleased C389659 JOSC" - 0O Erroris), O Warning(s).

] =] Buid Qutput | _EFind in Files |§Br0wser |
Rebuild all target files

Sirnlation
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4. Tips and Tricks

4.1 Insert assembly code into C language

The user can insert assemble code into C language, but it won’t succeed unless assemble
LIB is included.

(%) CSE969_I0SC - W-Visiond

File Edit Wiew Project Flash Debug  Peripherals  Tools  SWCS  Window  Help

EE@ BB 90 e s = i e i o
& S T - &
) (Project yRx main.c T [ ] Cs8o69.105C.c r [ ] CSEI63ERAMH
1 || =3 Target1 il
b =155 Sonce Group 1 02 #include "CRR969FR.h"
8 hadn 03 #include "CEB969%ram.h"
04
05 wvoid delay_ms{void)
0 g
0, 07 #pragma asm
o it MOV D, #0FFH
5 03 Wow Rl #011H
" 10 I_LooP]:
a 1 DINZ RO,D_LOCPL
12 Wow RO, #0FFH
13 DJNZ El,D_LOoPL
14 #pragma endasm
15 0]
16 )
j]g lm:i.cl maln (void)
19 I0CFGPO_2 = AllSeting;
20 MFCFCPO 2 = _OPIOEN_;
21
22 whileil}
23 1
24 P02 = 1;
25 delay_ms();
26 P02 =10;
27 delay_ms();
28 }
29
i} |

Choose main.c and click with mouse right-button. Then select Options for File 'xxxx.c’ like
main.c, and check the checkboxes “Generate Assembler SRC File” and “Assemble SRC
File”.
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mains | ] csmmesosce | L1 csomsmmann |
=4 Targetl m
=15 Sowree Group 1 02 #include "CIRUAUIFR.L"
18] meinc 03 #include "C38069xram.h"
Options for File ‘main c*
Properties ](:51 |
File Type: |C Source file j ¥ Include in Target Build
Sice: [414 Byles 7 &lways Buid
last change: |Tue Mow 1315:20:10 2018 ¥ Generate Assembler SAC File
v Assemble SBC File
¥ Link Publice Only
Code Bank:
Stop on Exit Code: |Not specified j
Select Modules
to Always
Include:
Custom Arguments: |
[ & |[ Cwed |[ Deturs |
. . “ = L M
Include C51 Library by choosing “Add Files to Group 'Source Group 1’”.
(%) c58069_I0SC - b Visiond
Ele Edit Wew Project Flash Debug Peripherals Tools SWCS  Winc
e =
Taget 1 L
Mol EF] maine Q E
o
07 #inclnde "rIf0AG
,12\ Options for Group 'Source Group 1., AlL+F7
Iy
5
£
i £ Rebuild all target files
[:4] Build karget F7
Add Group...
| Add Files to Group 'Source Group 1"...
Remove Group ‘Source Group 1' and its Files
h Manage Components. ..
Show Include File Dependencies
Include the example LIB C51S.LIB at folder C:\Keil\C51\Lib.
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Add Files to Gronp ‘Sounrce Gronp 1°

BEUED: (D LB ~| & EcfEr
[EACS1EC LIB [EAC51L LB [AC5INS LIB EACHSIFPSLIE  [EACESIFPL LI
EACSIEFFCLIE  [ffc5lme b EACHSIL LIB [EfACE51FPS LIE
E@ACSIEFELLIE  [fc5imtpe lib €] CALLOC.C EECH518LIB [EACESILLIB
[EACSIEBFPSLIB [ cSlmfpllib [ACD51CLIB CONFI51.451  [ACKSISLIB
[fAC51EL LIB [l =51 mfps Lib [@CDSIFPCLIE  [EACSSICLIE |€] FREE.C
[EAC51BS LIB [ e51ml 1 [ACDS1FPLLIE  [E@CSSIFPCLIE [c] GETKEY.C
EACSICLIB [ e51ms lib [ACDSIFPSLIE  [E@CS51FPLLIB INIT.A51
EACS1IDS2ALIB  [@ACSINCLIB EACD51L LB EACS51FPSLIB ] INIT_MEM.C
E@CSIDE2TLIE  E@ACSINFPCLIE  EACDSISLIE E@ACE51L LB INIT_ME A5
EAC51FPC LIE EACSINFILLIE  [E@CHSICLIE EEACE518LIB INIT_TNY 4
[E§AC51FEL LIB EECSINFFSLIE  EECHSIFRCLIE  E@ECHSICLIE L51_BANK.
[§fA C51FRS LIE [ C51NL LIE [E@ECHSIFFLLIE  E@CESIFRCLIE  [c] MALLOC.C
< | >
ERAWI: [C515LIB Add.
TFAERIT): AL files (%) =] Close

4.2 Creating Library file

Create a new file and save as gpio.c

File  Edit Yiew

Project  Flash  Debug

g

Petipherals  Tools  SWCS  window  Help

fi= iz

BE=1" - Y-S

B e B e
@Prn]e[t v o X
- =24 Target1
g_ £5 Source Group 1

£l

saperdE]

yry

[ Text1*

[# Fi5

=
L#include "Global k"
wold GPIO_PO2(woid)

1=
PO_2 = (Ox00;
WFCFOPD_2 = _GPIOEN_;
I0CFGP0_2 = Allseting;

wold PO2_Toggle(void)
=
|_ FO_2 = ~P0_2;

i

FETERD: |E}src j & B e B
. [c] CRA969_ADC o
FHARAREIHN (0] gpioh
r[: e dere
[W]isrh
£E |c] sub_ADC.c
5N | ] sub_aDizh
|¢] vartc
BEEH |0 wath
B
Eilil iy
8 |zpio.c | AT
TFEERT) |11 Files (+.#) Ea| BiH

Lumissil Microsystems — www.lumissil.com
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Create a new file and save as gpio.h

2Elewtern void GPIO_PO2_Tozzle(void);
3 Lextern void OPI0 initial{veid);

Select “Options for Target - Target 1”.

File Edit View Project Flash Debug Peripherals Tools 35VCS Window Help

IR L, EEXT
BN R # | Target 1 ot .F?\‘ dh ¢ T
Project n B2 ] opioc
E L: prOjECt: Cssgﬁlg_losc | ¥inc '_ "_; "':_lc:tal . :r-_"
= 4 Target1 = = =)
1 19 A% Options for Target ‘Target 1°... Alt+F7
=l Source
] ma Add Group... oEN_;
dh Manage Project Items... Feting;
¥ Rebuild all target files |
L% Build Target 7 fiq)
v | Show Include File Dependencies

12 }

Choose the “Output” tab as below figure and choose to generate a CS8969 |OSC.lib. And

press OK.

Lumissil Microsystems — www.lumissil.com
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kA Options for Target 'Target 1' >
Device | Terget Output |Listing |Usr | C51 | A5L | BLSI Locat | BLS! Misc | Debug | Utiities |
Select Folder for Objects... | Name of Executable: [CS8969_10SC
" Create Executable: .\Objects\CS8969_I0SC
V¥ Debug Information ~
r HEX Fomat: |HEX-80 =]
& \Objects\CS8969_IOSC LIB [~ Create Batch File
OK || camcet || Defauits
Press Rebuild and create Library
File Edit ‘“iew Project  Flash  Debu
N da | 4 a@ 9 ¢
2 [ B | Tagetl
L il
T Rebuild all target Files
i il h UUIGE LTI 1
& + Zpinc
Copy Library file and head file gpio.h as a new project source file.
Lumissil Microsystems — www.lumissil.com 15

Rev. A, 06/22/2022



Keil C Compiler Manual

LUMISSIL

MICROSYSTEMS

A Division of [

M s | src
Home Share View

« = v 1 « DATA (D) » CSB969 » 10SC > src

¥ Downloads
J’ Music
1 = Pictures
f E Videos
1 % Windows (C)
$AV_AVG
$WinREAgent

Cadence

hp

hpswsetup

inetpub

Intel

Keill_va
C51

v | O
MName

] C58969_10SC.c
Y 58969 10SC.LIB
2] gpioh

<) main.c

2

~

Search src

Add Library file and head file gpio.h to group Source Group1.

[ c58960_10SC - W ¥isiond

File Edit ‘iew Project  Flash  Debug  Petipherals  Tools  S¥CS  wWindow
(25 et | 24 2@ )
& | Tauget 1 L
G mainc_| [ ], Co6568.1¢
o - .
g ER=) ¢ e Anr A Tle wA@OLOSER
7 A% options for Group 'Source Group 1'... AEHFT  rram
& pid)
0,
!
E
T Rebuild all karget: Files 1
[:%:] Build target F7 Pl
sm
)
Add Group,..
2 alls
| Add Files to Group 'Source Group 1'... | GPDt
Remove Group 'Source Group 1' and its Files
ﬁ Manage Components... L
s
Shaw Include File Dependencies f 3
& ! -
29

Date modified

4/24/2019 4:43 PM
7/8/2015 4:.02 PM

5/11/2015 5:44 PM
6/22/2022 241 PM

Type
C File
PSpice |
H File
C File

Lumissil Microsystems — www.lumissil.com
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kA Add Files to Group ‘Source Group 1' X
Look in: | src ﬂ - ﬁ v
MName h Date modified
| CS8969 105C.c 472472019 4:43 PM
ilﬁ'CSBQGQ_IOSC.LIB 7/8/2015 4:02 PM
.:gpio_h 5/11/2015 5:44 PM
'''' | main.c 6/22/2022 2:41 PM
. >

Flename:  [CS8969_I0SC.LIB

Files of type: |AII files (*.%)

Press Rebuild and create Hex file.

Help

= JE Ik | B - 5 gk @) X

& Proiee Y R X AL )GkoBaL, 1] C56969_105C.c | [ HEKIOBINH | 1. CoBIOHRANH ) CBHGESER
: m nGiCBy 141 C58969 105C.c |yl TnbEiC e SRR RN | GO
o
[=]
&

Allsetinor
GPTOEN -

Fle Edit Wew Project Flash Debug Peripherals Tools SYCS  Window
RVETEN- TR =
@ i Ta@etl . £\ ﬁ
=23 Target1 =]
=224 Souce Group 1 0z
CH8969_I08C 0 gi #include "Global h"
513 LIE . .
$8969_10SC LIB - yoid delay_ms(void)
0, 07 #pragma asm
= 0g MOV RO, #0FFH
2 09 MOV R1,#011H
= 10 D_LOOF -
T 1 DINZ RO.D_LOOPL
12 MOV RO, #0FFH
13 DINZ R1,D_LOOPL
14 #pragma endasm
15 1
16 .
17 woid maln {wvoid)
18
13 /ATOCFGRO 2 =
20 //MFCFGPO 2 =
21 GPIO_POZ(Y;
22
23 while(l)
24 {
25 /PO 2 = 1
25 PO2_Togglel();
27 delay_ms();
28 /PO 2 = 0
29 P02 _Toggle(d;
30 delay_ms();
i i
2 1
T |

Build Oukput

Build target 'Target 1°'
compiling C389659_IO03C.c...
asserbling ..\release)\C38969_I03C.src. ..

linking...

Program Size: data=9.0 xdata=124 const=0 code=g1
creating hex file from "..\release)\C38969_IO0OSC"...
"..hreleaselC38969_I0SC" - 0 Error(s), 0 Warning(s).

] =] Build Cukput | _;Find in Files |§Browser |

Sirnulakion
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