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1. Introduction

OCD32_MLink is an ICE tool used by megawin in Keil MDK. It supports only Cortex®-MO series

chips of megawin. This development kit provides OCD (On-Chip-Debug) real-time debugging

function. In addition, the “ICP32_Programmer.exe” provided in the package is a software

designed for megawin’s MLink. Users can update the application code under the software tool

without removing the mounted MCU chip from the actual end product. In addition, because

the programming data to be programmed to the target can be saved in the non-volatile storage

of MLink, this stand-alone programmer is able to work without host (PC) intervention. This

feature is especially useful in the field without a PC. Users only need to reserve 5 pins such as
SWDIO, SWCLK, VCC, GND and RST to connect to MLink.
PS. The VCC pin of MLink does not provide power to the target board, the users need to provide

the power by himself.

Target System
ICP & OCD
MCU Interface PC
e "Megawin MLink"
| : —]ClK
SWCLK — sb == SCL SW1 Keil MDK
VOO — vee (less than 20em) ——m oo o5 [m] USB IDE
swpip ———S0A =] SDA e o | -
sr=T = I\
W55 —
RST — RST ReT
(Figure 1)
Light Always on Always off Flashing
display
DA USB connection is normal USB connection is
not normal™!
1. Device initialization is normal Programming in
2. Programming the result is Pass offline mode
1. Device initialization is not normal™? Programming in
2. Programming the result is Fail offline mode

PS1. When the USB connection is not normal, please check whether the power supply is

normal and whether the system has recognized the device.

PS2. The device initialization is abnormal, indicating that the offline mode content is incorrect.

Please set up the offline mode again.
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2. Setup MLink for Keil MDK

2.1. Install the package , there are some folders as figure 2.

I [+ = | OCD32_MLink_v1.10.0.0 - O pd
Hame Share Wiew 9
[I = Extra large icons [&] Large icons I [ ttem check boxes
<s] Medium icons  [EE Small icons - File name extensions
Mavigation R - - —| ||Current Hide selected Options
pa?m - 18- TH List J== Details - e — Hidden items o p'
Panes Layout Show/hide
&« v « ARM_.. » OCD32_MLink_v1.10.0.0 v | 0 Search OCD32_MLink_v1.10.0.0
@ OneDrive ~ Mame Date modified Type
B This PC Documents 11/3/2023 10:47 AM File folder
is
_ MLink_Virtual_COM_Port_Driver 11/3 10:47 AM File folder
# 3D Objects Setup_forkeil 11/3/2023 10:47 AM File folder
[ Desktop
|ZZ Documents
A Prusmlnade ) <3 z
3 tems =
(Figure 2)

2.2. Please execute the “SetupforKeilMDK.exe” in “Setup_forKeil”, the program will show as

figure 3. User can press button called “Update MLink Firmware for CMO0” to update firmware.

J} Setup megawin MLink for Keil MDK x

MEGAWIN

TECHNOLOGY
This program modify the file "tools.ini™ for MO MLink-Driver.
The software package is suitable for MO series,
Update MLink Firmware for CM0
Keil MDK folder
|| Browse(B)
Install{I) Uninstall{U) Exit(X)
v2.0.0.0
(Figure 3)
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2.3. Click the “Browse” button to select the root directory of Keil MDK (only available for
MDK4 and MDKS5) as figure 4 and click “OK”, then it will be as figure 5.

Browse for Folder Y

Choose a folder where Keil MDE_ARM is installed

w2 Local Disk (C:) ~
SRecycle.Bin
SWinREAgent
BluetoothExchangeFolder
Documents and Settings
Intel
W Keil_ws
ARM
C51
uv4
M7005C o

Cancel

(Figure 4)

.J} Setup megawin MLink for Keil MDE X

MEGAWIN

TECHNOLOGY
This program madify the file “tools.ini” for MO MLink-Driver.
The software package is suitable for MO series,
Update MLink Firmware for CMO
Keil MDK folder
Crieil_v5 | E Browse(B) g
Reinstall Uninstall{L) Exit(X)
v2.0.0.0
(Figure 5)
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2.4. Click “Install” button, the application will add configuration in the file of “tools.ini”

SetupforKellMDK et

o Install megawin debug tool pass !

(Figure 6)

2.5. Click “OK” button, when it is completed.
2.6. Click “Exit” to finish the install procedure.

2.7. Execute “UV4.exe” and open the sample project “Standard_Project”

2.8. Click the menu of “Project” and select “Options for Target ‘Target 1°...”.

2.9. Select the “Debug” tag as figure 7.

”

2.9.1. Select “MLink Cortex-MO0 Debugger”
2.9.2. Check “Load Application at Startup”.

2.9.3. Check “Run to main()”".

K Options for Target 'Target 1"

" Use Simulator  with restrictions Settings |

Device | Target | Output | Listing | User | CAC++ | Asm | Linker Debug | Uilties |

* Use: |M|Jnk Cortex-M0 Debugger ﬂ Settings I

[ Limit Speed to Real-Time

W Load Application at Startup
Initialization File:

| o] o |

Restore Debug Session Settings
Iv Breakpoints v Toolbox

W Watch Windows & Perfformance Analyzer
v System Viewer

[¥ Run to main()

v Memory Display

| W Load Application at Startup | | W Run to main{) ‘
Initialization File:

| N
Restore Debug Session Settings
v Breakpoints [v Toolbox

W Watch Windows
[v Memory Display

[v System Viewer

CPU DLL: Parameter: Driver DLL: Parameter:
ISARMCM3.DLL | ISARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

|DAHMCM‘I.DLL |-pCMD

[ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... ‘

|TAF-:MCM1.DLL |1:(:M[:-

[ Wam if outdated Executable is loaded

o ]

Cancel

‘ Defaults ‘

Help

(Figure 7)
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2.10. Reference to figure 7, click the “Setting” button, another dialog will show as figure 8.

Cortex-M Target Driver Setup

Configure the debug adapter as figure 8. If the hardware are working, there will be a SW
Device shows in list control on the right side of the dialog.

l Flash Download ]

Fimware Version: (0108

[ Port: | S\

Debug Adapter SW Device
Uit {MLink - IDCODE Device Name
SWDIo
Serial Mumber:

x0BB11477  ARM CoreSight SW-DP |

——

U |
(S0

Debug
Connect & Reset Options
Connect: | Nomal

|v¥ Reset after Connect

| Stop after Reset

Reset: | SYSRESETREQ

AP:

Cache Options

[v Cache Code
W Cache Memory

Download Options

[~ Download to Fash

[ Verfy Code Download

(00

o]

Cancel

(Figure 8)
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2.11. Click the tag of “Flash Download” as figure 9.
2.11.1. Click “Erase Sectors”
2.11.2. Check “Program” and “Verify”
2.11.3. Click “OK” button

Cortex-M Target Driver Setup

Debug Flash Download l

Download Function RAM for Algorithm

Logn - FErase Full Chip

l¥ Program

Start: | (20000000

v Werify
[~ Reset and Run

Fi [* Erase Sectors|

" Do not Erase

Programming Algorithm

Size: (00001000

Description | Device Size Device Type Address Range
MGAZF02AT28 128KH Hash 128k On-chip Fash 00000000H - DOOTFFFFH
Start: | Size: |
Add | |
’Tl Cancel | |
(Figure 9)

If program algorithm is not showed as figure 9, please click “Add” to select the flash

programming algorithm as figure 10

Add Flash Programming Algerithm

Selected Flash Algorithm File:

Description Flash Size Device Type Origin | ~
MG32F024128 128kB Hash Device Family Package
AMZ5%128 Fash 16M Ext. Flash 166t  MDK Core
KAPE615UGA Dual Fash B4AM Ext. Flash 326t  MDK Core
LPC8oc/d3oe MX25VE035F am Ext. Flash SFI MDK Care
LPC180c e SZBFLO3Z SP... 4aMm Ext. Flash SFI MDK Core
LPC180c 3o SZ5FLOGA SP... am Ext. Flash SFI MDK Core

LPCA0Tx/8x S25FL0O32 SPIFI 4aMm Ext. Flash SPI MDK Core

LPC5460: MT25QL128 SPIFI 16M Ext. Flash SPI MDK Core
MZ5WE40FB Fash am Ext. Flash 166t  MDK Core
MG32F02C128 FPGA Flash 128k On-chip Flash MDK Core
MG32F02ZK128 FPGA Fash 128k On-chip Fash MDK Core
MIMXRT105x EcoXiP Fash 4aM Ext. Flash SPI MDK Care
RC28F640J3x Dual Rash 16M Ext. Flash 326t  MDK Core

S29GL0G4AN Dual Flash 16M Ext. Flash 326t  MDK Core
S29JL032H_BOT Flash 4aM Ext. Flash 166t  MDK Core

5791 NA7H TP Fach AN Fut Fach 1Rkt MMOK Cans

C:\Keil_v 3 ARMMPACK \Megawin\CMO_DFP0.0.38\Fash MG32F02A123_FLM.FLM

[ |

Cancel ‘

(Figure 10)
2.12. Rebuild the sample project “Standard_Project”
2.13. Click the menu of “Flash” and select “Download”.
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2.14. Start to debug the project.

Note 1 : Before using MLink at the first time. Please execute “ICP32_Programmer.exe” and
press “Check ID” to update the firmware of MLink

Note 2 : When the chip is locked, we can’t run in debug mode with MLink in Keil IDE.
Please execute “ICP32_Programmer.exe” and click “Update Target” to unlock the

chip.
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3. Update Programmer

The following figure shows the graphic user interface of the PC-site application program. The

following sections will demonstrate how this tool can be used very easily.

Step 1: Choose a “MCU Series” and then choose the “MCU Part No”.

% ICP32_Programmer v2.0.0.0

MCU Type Cortex-M0 Load File(L) Update Target{L) Check ID(C)
MCU Series | MG32F02A Series “ Insert ISP-code(l) Offdline Mode{Q)
MCU PartMo | MG32F02A1728 § “ Save MPJ(S) Save Buffer(B) Exit(X)
Hardware Option Setting
ISP-memory IWDT_DIV D LOCK |:|IWDT STP
|0.0k v|  [Fre096 v|  [Jeopo_we [1pc_tom
IAP-memory BOD1 Level []BOD1_WE
0.0k v|  [petect4.2v ~ L] mwoT_En
CJwoT_we
BOOT_MS
PP——— [ woT_we
| pplication Flas v| |:|IWDT_SLP
Code Buffer
Flash
Fie Path | |
File Size I:l Checksum 0x I:l Last Modified Time |
[ auto Reload []Enable Buffer Modify
DLL Version : 2.0.0.0
(Figure 11)

Note 1 : Auto Reload : When the application is from inactive to active. The code buffer will be

reload.

Note 2 : Enable Buffer Modify : User can modify the code buffer directly with keyboard.
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Step 2 : Click “Load File” to select a file then choose loading AP(Code) or IAP(Data). “Load
File” can be clicked repeatedly to load different files. While loading IAP(Data), user have to

key in address. HEX and BIN data formats are supported for file loading.

54

MCU Type Cortex-M0 Load File(L) Update Target{U) Check ID(C)

MCL Series MG32F02A Series v Inzert ISP-code(T) Offline Mode(Q)

MCUPartMo | MG32F02A128 b Save MPI(S) Save Buffer(B) Exit{x)

Hardware Option Setting
ISP-memory IWDT_DIV D LOCK D IWDT_STP
[0.0k | [Fraoss “| [Jeopo_we [Jpc_ioM
IAP-memory BOD—— BOD1_WE
|D.Dk - | Detd elect Insert Area X |mwoT_En
IWDT_WP

BOOT_MS (®) AP (Code) IWDT_WE
Application Flash
| pRlanon Tes e | () 1AP (Data) IWDT_SLP

Code Buffer Address : 0x |0001ECO0

Flash Clear Buffer

OK Cancel
File Path |
File Size I:l Checksum 0x I:l Last Modified Time |
[]auto Reload [ ]Enable Buffer Modify
DLL Version : 2.0.0.0
(Figure 12)
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Step 3: Click “Insert ISP-Code” may choose to insert megawin-provided ISP code or User-
defined ISP Code. If ISP function is not needed, Step 3 can be omitted.

B

MCU Type Cortex-0 Load File(L) Update Target{l) Check ID(C)
MCL Series MG32F02A Series v Insert ISP-code(T) Off-Line Mode(Q)
MCUPartMo | MG32F02A128 w Save MP(3) Save Buffer(B) Exit(x)
Hardware Option Setting
ISP-memory IWDT_DIV D LOCK D IWDT STP
0.0k v |Freess ~|  [Jsopo_we [Jrc_1om
TAP-memary BOD1_Lewvel [ ]soD1_WE
|'3'-E'k Insert ISP Code ®
BOOT_MS
|A|:||:|Ii|:ati|:|n Flash (® Default ISP code(M)
() User-defined ISP code(U)
Code Buffer | Browse(B
Flash
Concel
gooooo o2 08 &y ..Au-.u’ A
000010 F5 AC 75 B4 FF 43 95 FC 43 B2 E0 D2 94 D2 93 7F S-u wC.uCzad. 0. .
000020 40 12 OF 91 CD EF CD CD 54 FC CD 7F 40 12 OF 7D @, IifiTiif @ .}
000030 ES C7 54 CF 44 10 F5 C7 43 C7 40 7F 01 12 0D SD AQTID ScCo@. ]
000040 7F 40 12 0OF 91 CD EF CD ED 54 F3 44 04 FD 7F 40 @, . IiliTaD.v.@
000050 12 0OF 7D 53 CF F8 75 AC 01 43 C9 10 E4 F5 AC 12 .. }SCeu-.CE. &53-.
Q00060 OF DE 43 EL 10 43 C7 80 F5 A8 43 AD 80 75 B7 04 bPCa . CQ. & 'C—.u-.
000070 D2 B9 43 AE 80 D2 AF 85 7A AC 22 02 02 18 05 01 Hce &7 =z-". .. ..
goQoso 09 02 A1 01 09 01 A1 OO0 05 09 19 01 29 10 15 00 . i [
oooo9o0 25 01 95 10 Y5 01 81 02 05 01 09 30 09 31 16 01 % . u. . . ... 0.1
0000AD 80 26 FF 7F 75 10 95 02 81 Oe 09 38 15 81 25 7F &v.u...... g..%

File Path | D:\TonyChu'\Desktop\JE B \FW \Small CodeMouse 2. bin

File Size Checksum 0x Last Modified Time | 2017/06/30 09:10:34 |
[J auto Reload ] Enable Buffer Modify
DLL Version : 2.0.0.0
(Figure 13)
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Step 4: H/W Option setting
The hardware option defines the chip default behavior those are not volatile after power off.

For details of the hardware options, please refer to user guide.

o 1CP32_Programmer v2.0.0.0 x

MCU Type Cortex-M0 Load File(L) Update Target(U) Chedk ID{C)
MCU Series | MG32F02A Series v Inzert ISP-code(l) Offline Mode(Q)
MCU Part Mo | MG32F02A128 v Save MPI(S) Save Buffer(B) Exit{x)
Hardware Option Setting
ISP-memory IWDT_DIV D LOCK D IWDT STP
|0.0k v|  |Fra0% v|  Clsooo_we [lpc_1om
IAP-memary BOD1_Level [IBoD1 we
|0.0k v|  |Detect4.2v v [ woT_en

CmwoT_we

BOOT_MS
| CJwoT_we
|A|:||:|Iica1j0n Flash ~ | [JmwoT sie
Code Buffer
Flash

000000 02 08 87 85 AC 7A 12 OF ES 75 AC 01 75 B4 OF E4 ... .-z. . du~.u .3 ~
000010 F5 AC 75 B4 FF 43 95 FC 43 B2 E0 D2 94 D2 93 7F 8-u %C.uCzad. 0. .
ooo020 40 12 OF 91 CD EF CD CD 54 FC CD 7F 40 12 0F 7D@ TiffTif @ 3}
000030 E5 C7 54 CF 44 10 F5 C7 43 C7 40 7F 01 12 0D 5D &CTID.SgCo@. . .. ]
000040 7F 40 12 OF 91 CD EF CD ED 54 F3 44 04 FD 7F 40 @, . IiliTeD.v.@
000050 12 OF 7D 53 C7 F8 75 AC 01 43 C9 10 E4 F5 AC 12 . . 1Sceu-.CE. &53-.
0000&0 OF DE 43 E1 10 43 C7 80 FS A8 43 AD 80 75 B? 0& .bCa CC. & 'C—.u-.
000070 D2 B9 43 AE 80 D2 AF 85 74 AC 22 02 02 18 05 01 &Ce. & =-". . ...

oooogn 09 02 A1 01 09 01 A1 00 05 09 19 01 29 10 15 00 . .i...0i..... I
0ooosn 25 01 95 10 75 01 81 02 05 01 09 30 09 31 16 01 %, u...... 0.1..
000040 80 26 FF YF 75 10 95 02 81 06 09 38 15 81 25 7F .&v.u. .. ... a. .7 W

File Path | D:\TonyChu'\Desktop S5 B FW \small Code \Mouse 2. bin |

File Size Checksum 0x Last Modified Tme | 2017/06/30 09:10:34 |

[]auto Reload

DLL Version : 2.0.0.0

(Figure 14)
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Step 5: Click “Off-Line Mode” to download programming data to the MLink.

% 1CP32_Programmer v2.0.0.0

MCU Type
MCU Series

MCU Part Mo

ISP-memory

Cortex-M0

Hardware Option Setting

MG32F02A128

MG32F02A Series

IWOT_DIV

Load File{L)

Insert ISP-code(l)

Save MPI(E)

||:|.|:|k

| F/4096

> |

LIAP-memory

BOD1 Level

|n.|:|k

|Deteu:t 4.2V

> |

BOOT_MS

|A|:u|:u|icatiu:un Flash

Code Buffer
Flash

u

pdate Target(U) Check ID(C)

| Offdline Mode(Q) |

[Lock
[]eoDo_we

Save Buffer(B) Exit(X)

[JmwoT stP
[Jrc_10M

[Jeop1_we
[Jmwot_Em
[mwoT_we
[ mwoT_we
[JiwoT _sie

ooooon 0z
000010 F&
ooooz0 40
000030 ES
oooo4o ¥E
ooooso 12
000060 OF
oooo7?o D2
oooosn 09
ooooen 25
0o000&0 80

08
AC
12
C7
40
0F
DE
B3
02
01
26

a7
75
0F
54
12
7D
43
43
Al
35
FF

85
B4
91
CF
0F
53
El
AE
01
10
F

AC
FF
cD
44
91
C?
10
an
09
75
75

Ph
43
EF
10
cD
Fa
43
Dz
01
01
10

12
9t
CD
'S
EF
75
C7
AF
A1
a1
9t

0F
FC
cD
Cc?
ch
AC
a0
a5
nn
0z
0z

ES
43
54
43
ED
01
F&
Ph
05
05
81

75
B2
FC
C7
54
43
A8
AC
09
01
0&

AC
E0
CcD
40
F3
c9
43
22
14
04
04

01
D2
’F
F
44
10
AD
02
01
an
ag

75
94
40
01
04
E4
a0
0z
29
09
15

E4
b2
12
12
FD
F5
75
13
10
31
81

0F
91
0F
oD
F
AC
B7
0%
15
16
25

E4 ...  -z..du-.u .&
TF F-u $C HC2a0 b
7pa@. IiffiTuf. @ .}
ED ACTID ScCo@. . . ]
a0 @, . IiliTaD & . @
12 . }Sceu- . CE 53-.
D& PCa.CC.8C— . u-.
01 otce o z-"
(1T

File Path | D:\TonyChu\Desktop\ G5B W \smallCode \Mouse 2. bin

File Size

[] aute Reload

Checksum 0x
0 i W

Last Modified Time | 2017/06/30 09:10:34 |

DLL Version : 2.0.0.0

(Figure 15)
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Step 6: Setup “Max Counter” and “Serial Number”.
The “Max Counter” will be used to limit the number of off-line programming. The “Serial

Number” will be programmed along with the code. If the function is not needed, just press
“OK” to update the MLink.

Off-Line Mode *

Max Counter

[ o ]

[JEnable Serial Number

Auto Increment Mumber

String Mumber

Start Address End Address
Px 0001FFFO Px 000 1FFFF
Cancel

(Figure 16)

How to user the Serial Number :

(1) Enable the Serial Number function and totally 16 bytes. (12 bytes for String and 4 bytes
for Number) will be used.

(2) Totally 12 bytes for the String and it could be used for manufactory or product string

(3) Totally 4 bytes for the Number and the value could be from 0x00000000 to OxFFFFFFFF.

(4) The Number (as set in step 3) will be automatically added one when finish the
“Download”.

(5) Start Address for the Serial Number. It is limited from the chip size minus sixteen, please
make sure this range from start to end is unused.
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4. Update Target

How to update the target? User may:
4.1. Click “Update Target” to program on-line update, referring to steps 1 through 4 of 3.

Update Programmer, or
4.2. Click “SW1” of MLink to program off-line update, referring to 3. Update Programmer.

(Figure 17)
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5. Note

5.1. After using ICP32_Programmer to update the target, the chip normally is unlock.

5.2. When the applications are using more 1/0, it may configure the PC4, PC5 and PC6 as
GPIO. But these 3 PINs are also using for the communication for MLink and target chip.
After program PC4, PC5 and PC6 as GPIO, it will disable SWD interface, and it will
disconnect the debug mode (ICE).

And due to SWD interface is disabled, the ICP function will also be disabled too. In this
case, we suggest to finish all other function debug in your project and then test PC4, PC5
and PC6 GPIO function without debug mode. When you want to reload the code after
modify to do the retest, it should follow the steps show in following:

5.2.1. Power off the target chip

5.2.2. Press and hold the reset button (RSTN/PC6 Pin) on the target board

5.2.3. Power on the target chip

5.2.4. Click “Update Target” in ICP32 Programmer AP, and release the Reset button after

two seconds.

This document information is the intellectual property of Megawin Technology Co., Ltd. pagel7/18
© Megawin Technology Co., Ltd. 2024 All rights reserved.



£ 7 2megawin OCD32_MLink

s Y00 i User Manual, v2.30

6. Revision History

Revision | Description Date
v2.00 | New version of application release. 2024/09/26
Support MLink Hardware V14 and V16.
v2.10 | Add support MG32F04A016, MG32F04P032 2024/11/01
v2.20 Fix the start address check mechanism issue in off-line mode 2024/11/29
v2.30 Fix a bug in hex file conversion. 2025/06/06
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