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NOTES

Thank you for purchasing the “Universal Probe” from Sohwa & Sophia Technologies. Correctly
understand notes and other information in this document before using this product.

1. A permission from the Japanese government is required when exporting the product and
technologies described in this document to which the “Foreign Exchange and Foreign Trade Act”
applies or bringing them out of Japan.

2. The product described in this document is intended to be used in general electronics such as
business equipment, communication equipment, measurement equipment, or home appliances. Do
not use this product in special-purpose equipment such as automobile, railway, marine, or
aerospace equipment, transportation equipment, combustion equipment, safety devices, medical
equipment, infrastructure equipment, or nuclear power that requires special quality and reliability
and of which failure or malfunction may directly threaten human lives or injure human bodies. The
customer should be responsible for using this product in such equipment.

3. [Itis strictly prohibited to reprint this document in whole or in part without our written permission.
4. The contents of this document are subject to change without notice.
5. The specifications in this document may lead to different results depending on your environment or

measurement conditions.

6. Note that we bear no responsibility for consequence of operating this product.

7. “Operating Precautions” in this document are important notes to prevent damage on users and
third parties as well as assets and to use the product safely and correctly. Be sure to read these
precautions before using this product.

8. The product names and trade names in this document are trademarks or registered trademarks of
respective owners.

@ Contact information can be obtained on the website of Sohwa & Sophia Technologies Inc.
URL > http://www.ss-technologies.co.jp/en/index.html
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Operating Precautions

Failure to observe the following precautions may lead to human death or
severe injury.

Avoid supplying voltage out of the range specified in the specifications of this product.
Supplying the voltage out of the range may cause damage or fire.

When using the target equipped with the ground terminal, ensure that the ground
terminals of the target and peripheral equipment are connected. Failure to do so may
cause an equipment failure or electric shock.

Avoid connecting the ground terminal to the gas pipe. This causes a fire or explosion.

Do not transport this product with equipment connected.
In particular, hold the plug when removing or inserting the cable. Failure to do so may
damage the cable, causing a fire or electric shock.

Observe the following points when handling the cable. Do not damage, process,
forcibly bend, twist, pull, putting any object on or heat the cable, moving the cable
close to the heating device, or touch the cable with a wet hand.

Failure to observe these precautions may cause a fire or electric shock.

If the cable is damaged, stop using it

When you hear thunders, do not touch the power plug. This causes an electric shock.
If the product seems to be damaged by lightning strike, stop using it.

Do not let a staple, clip or other metal items enter into the product. This may cause a
fire or failure.

Do not use or leave the product in direct sunlight, near heating devices, in an extremely
hot or cold environment, under hard vibrations, in dusty area with a large amount of
metal dust or oily dust, or noisy area full of spike noise.

Do not apply a strong shock to the product.
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disassemble

Do not disassemble, alter or repair the product. This may cause a fire or electric shock.

Do not use the product at a place where there is liquid or at a humid place such as
bathroom or in vicinity to glasses.

This may cause an electric shock.

If liquid enters into this product, immediately turn it off and stop using it.
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Touching the energized product for a long time may cause low-temperature burns.
Do not use this product covering with comforter or other cloth.

o

Pull out the
plug.

Immediately turn the power off if unusual smell, noise, smoke or fire is detected or if
the product is or may be damaged due to a fall or strong shock. Continuing to use it
may lead to a serious accident. Stop using the product.
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Abbreviations, Terms and Conventions

This section describes the abbreviations, terms and conventions used in this document.

e About numeric values ... All the numeric values are positive unless otherwise specified.

« K (capital letter) ... Represents 21°=1024. (Example: 16 K=16384)

*  k(small letter) ... Represents 1000. (Example: 1 kHz=1000 Hz)

o [xxxxx] ... Represents the window title, xxxxx.

¢ XXXXX> ... Represents the item named xxxxx in the window.

The annotations and notes used in this document are as shown in Figure 1.

=) Information reference.

Supplementary information.

@ Caution. Be sure to read this.

Figure 1

The abbreviations and terms are as shown in Table 1.

Table 1
Abbreviations and terms  Description
This product Universal Probe including accessories.
Probe Universal Probe itself.
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1. Preparation

The software versions and download URLs are as of the preparation of this document.
We do not guarantee that software version, download URLs, compatibility, and screen
configurations will remain unchanged at the time that the user creates an environment.

‘I’ Sohwa & Sophia

1.1. System Requirements and Software Installation

For the system requirements and the software installation method, refer to the MDK-ARM website or
relevant manual.

1.2. Starting up MDK-ARM

Click the Keil uVision icon in the Start menu or on the desktop to start up the software.
When the software has started up, the screen as shown below is displayed.

File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window Help

NS A@| 4 2B 92 6] a0 | B R B R ESEGB @ oo Eﬂcﬁ|@|ao@.&||-\|
o Lo el W R & =

Praject @

Erro.. GBO..‘ H}Fu‘.. |[].,Te... |

Build Output

Figure 2
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1.3. Connecting Probe

After starting up MDK-ARM, connect the probe to the PC.
Then, connect the probe to the target using the flat cable that comes with the probe.

Flat cable

R

Figure 3

MY Universal Probe o]

For details of the use of the probe, refer to "Universal Probe Hardware Users Manual."
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2. Debugging Procedures

To perform debugging using MDK-ARM, you need to rewrite the firmware for the probe with
"CMSIS-DAP Firmware" by using the "Firmware Selector" in advance.
For details, refer to "Universal Probe Software Users Manual - Firmware Selector."

2.1. Open a Project

Open an existing workspace or create a new workspace.

e Select "Project" — "Open Project" from the menu to open a project.
e Select "Project" — "New uVision Project" from the menu to create a new project.

2.2. Performing Programming and Build

Write a program and execute Build to create a binary file.
For settings of the target CPU and other information, refer to the MDK-ARM website or relevant manual.

Cr¥Keil¥ARM¥Boards¥Keil¥MCB1700¥Blinky¥Blinky.uvproj - LVisiond (== =]
File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
MNMESE&| + @2 o | B o | EE e | @ oo Ha# @le o & &[T A
S B oo | 88| waTss Fash [ & & =
Project L] ] Abstractxt v X
E-25 StartUp - 10 -
- 11 — SysTick Timer iz uzed in interrupt mode
startup_LPC1n0cs 12 — 8 LEDs blink with spesd depending on potentiometer position
system_LPC17xx.c 13 = AD converzion iz done in interrupt mode
. 14 - AD settings: 12 bit resolution
El-£3 Seurce Files 15 - AD walue = output onto serial port USART1
GLCD_SPI_LPC170 16 - USARTI settings: 115200 baud, 8 data bits, no parity, 1 stop bit

Program Size:

Fl

Code=6376 RO-data=65340 RW-data=40 ZI-data=5Z§
", \Flash\Blinky.axf" - 0 Erroxr(s),

0 Warning(s).

Retarget.c = 1
Serial.c 18 The Blinky program is available in different targets:
20
LED.c 21 Sirulator:  confizured for software Sirmulator
22 =
IR_O"C 23 LPC1788 RAM:  runs from Ihtermal RAM located on chip
Blinky.c 24 {used for tareet debugzing)
ADC.c 2
B 26 LPCA1788 Flash: runs from Ihternzl Flash located on chip
E-&3 Documentation - 27 | {uzed for production or target debuzzing)
Fl 1 3 28 =
Epra... |0 | {FFu.. [O4Te. | . J
Build Qutput =]
compiling LED.c... -
compiling IRQ.C...
compiling Blinky.c...
compiling ADC.c...
linking...

m

F

ULINEZ/ME Cortex Debugger
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1) Press the "A" button as shown below on the tool bar.
Cr¥Keil¥ARM¥Boards¥Keil¥MCB1700¥Blinky¥Blinky.uvproj - LVisiond =N =
File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
=2 Y -Y | | | = = | @ opic Haelale oo &|E] R
$¥ | 1pci7es Flash *
Project P 1B ] Abstrac hil
system_LPCL7xcc » -
ource Files SysTick Timer iz used in interrupt made
B Source Filg — 8 LEDs blink with spesd depending on potentiometer position
= AD converzion iz done in interrupt mode
= AD settings: 12 bit resolution
= A0 value iz output onto serial part LUSART
- USARTT zettings: 115200 baud, 8 data bits, no parity, 1 =top bit
The Blinky program iz available in different targets:
Sirulator:  confizured for software Sirmulator
LPC1788 RAM:  runs from Ihtermal RAM located on chip 1
E-£5 Documentation £ used for target debugzing
. ~ 25
- [x Abstract.txt — 26 LPCA1788 Flash: runs from Ihternzl Flash located on chip
52 27 {uzed for production or target debugzing)
4 T 3 22 s
Eero.. |[€Feo.. | (3Fu. [D4Te 1 UL ¢
B

Build Output

: Code=6376 RO-data=6540 EW-data=40 ZI-data=52§
inky.axf" - 0 Erroxr(s), 0 Warningi(s).

ULINEZ2/ME Cortex Debugger

Figure 5

2)

Select the Debug tab on the [Options for Target ‘XXXX'] window, check the "A" radio button as

shown below, and select "CMSIS-DAP Debugger" from the drop-down menu.
After selecting "CMSIS-DAP Debugger," press the  Settings | button.

Options for Target 'LPC1768 Flash'

Device | Target | Output | Ligtine | Uszer | GG+ | fzm | Linker

" Use Simulator

Debue | Utilities |

[~ Limit Speed to Real-Time

¥ Load Application at Startup
Initialization File:

Restore Debug Session Settings

¥ Runto

Settings || % Qsel

¥ Load Application at Startup
Initiglization File:

W Runto main()

Sl

Restore Debug Session Settings

o] e |

I¥ Breakpoints ¥ Toolbox Iv¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows
v Memary Display [v Memory Display
CPU DLL: Parameter: Driver DLL: Parameter:
SARMCM3.DLL |-MPU SARMCM3.DLL |-MPU
Dialog DLL: Parameter: Dialog DILL: Parameter:
DARMP1.DLL  |pLPC1768 TARMP1.0LL |-pLPC‘I?EE

414

Cancel

|| Defaults |
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3) Confirm that the [XXXX Target Driver Setup] window is displayed as shown below or specify these
settings, and the press the | OK | button.

* (A) ... "Universal Probe for CMSIS-DAP" is displayed.
* (B) ... Checkbox is checked.
* (O) ... Adevice is displayed.

For other settings, refer to the MDK-ARM website or relevant manual.

Cortex-M Target Driver Setup -f.!'
Debue | Flazh Download I

CMSIS-DAP - JTAG/SW Adapter —  —SW Device
Lhiversal Probe for CM515-D. vI i )T = Y Yy Y. | Pove

SWDI x2BAD1477  ARM CoreSight SW-DP
Seral Mo: |@ — il
]
Firmware Version: % ﬂl
( ¥ sw F‘u:urt ISW I £ Automatic Detection |0 CODE: I
\ " Manual Configuration Device Mame: |
chi: |1MH2 I
tdd | | Delete | Update | AP: [2x00
— Debug
Connect & Reset Options Cache Options Download Options
Connect: IN.:.rmal vI Feset: IH"."'.:I RESET LI W Cache Code ¥ \erfy Code Download
¥ BReset after Connect [ Stop after Bootloader ¥ Cache Memory I™" Dowrload to Flash

0] 1 I Cancel | Help |

Figure 7

If no device is found, the "C" portion is displayed as follows.

.. = '
SWDIo i

Mo Debug Unit Device found
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4) Next, select the Utilities tab, select "CMSIS-DAP Debugger" from the <Use Target Driver for Flash
Programming> drop-down menu, and press the| 0k | button.

Options for Target 'LPC1768 Flash'

Devicel Target I Outputl Listingl Lzer I O;’G++| Azm I Linkerl Debug  Utilities

—Corrfiﬁure Flash Menu CummE‘nd

% |Jse Target Driverfor Flash Programming
CMSIS-DAP Debugger - Settings | [ Update Target before Debugging

i Fie: | J Edt.. |

™ |se Extemal Tool for Flash Programming

Command:l _|

Arguments:l

[T Fun Independent

o4 I Cancel I Defaults Help |

Figure 8

- If you do not reset at the start of debugging— Refer to (3) in "3. Hot Plug Debugging."
- If you do not download binary data— Refer to (2) and (4) in "3. Hot Plug Debugging."
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2.4. Debugging

Pressing the "A" button as shown in Figure 9 starts download of a binary file and a debugging session.

C:¥Keil¥ARM¥Boards¥Freescale¥ TWR-K40X256¥Blinky¥Blinky.uvproj - pVisiond
File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
=" N A | = = i 15| @ opio
&8O vl F-E-2-@-|»-

Registers R [B Disassembly 1B
Regizter | Value Ii 248: if ((MCG->C2 & MCG C2 F { :
= Gore 0x000004A6 FOOOFSDL BL.W 0x00000! B

RO 00000 0x000004RR 0000 MCVS rd,rd N
Ri 0x00000.. c0x000004AC 4809 LDR 0, [pe
R2 0x00000... Ox000004RE 4780 BLX 0
R 0x00000... 249 MCGOUTClock /= 32u * If
R4 000000... e v e e e o e -
R 0x00000... 4 [l ¢
R 0:00000...
R7 0x00000... system_MK40N512MD100.c - X
Re 0x00000.. — 242 MGGOUTGlock = GPUATAL GLK HZ, /# System oscillator drives MOG clock 7 A
Ra (h:00000... 243 Feles { /% (HSIA->S0FT2 & SIM_S0PT2 MOGCLESEL MASK) == Guiul) +
R10 0x00000... 244 MCGOUTClock = GPU_XTALIZK CLK HZ; /% RTC 32 kHz oscillator drives MGG clock */
Fo# Q{(EMA-3S0PT2 & SM S0PTZ MCGCLKSEL MASK) == 0x0u)) ./
Divider = {uint3_t){1u << {(MCGE->C1 & MCGE.C1 FRON MASK) ¥ MCG_G1_FRDIY_SHF T, N
MCGOUTClock = IMCGOUTGClock / Divider); /# Caloulate the divided FLL reference clock #/ [
| if (MCG->C2 & MCGE_C2 RANGE MASK) 1= 0xou) {
_MCGEOUTClock = 32u; X X #* If high range is enabled, additional 32 divider is activ ~
m | F

Command n @ Call Stack + Locals n @
Load "C:\\Keil\\ARM\‘\Boards\‘\Freescale \\TWR-K40X256\\BLlinkl » | pame Lecation/Value Type
4 | m +
>

ASS5IGN BreakDisable BreakEnable BreakKill BreakList BreakSet (gl]Cal\ Stack - Locals lemory 1

CMSIS-DAP Debugger t1: 11495

Figure 9
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3. Hot Plug Debugging

To connect a probe while the target is operating (hot plugging), specify settings by following the
procedures below.

When performing hot plugging, as the binary data are not downloaded and debug symbol information
not read at the start of a debugging session, you need to connect to the target by executing "Connect
Target" — "Read Symbol Information."

A probe cannot always be connected to an operating target.
Check by yourself whether hot plugging is possible.

1) After opening a project, press the "A" button shown below.

Cr¥Keil¥ARM¥Boards¥Keil¥MCBIAFB44N¥Blinky¥Blinky.uvproj - pVisiond =N =R
File Edit View Project  Flash Debug Peripherals Tools 5SVCS  Window Help

ﬁauam LR 9 | | B mom | = g ] B owe Hae a@le o & [F
g@ L

Project .y startup_mb9afbdus Abstract.te system_mb9afbdx.c core_cm3.h v X

Y & ._L| e | MEB9AFB44N Flash

» B

E-HE3 MBIAFB44N Flash
E‘ E Star‘tUp delays number of tick Systicks (happens svery 1 ms)
i
vold Delay (Lint32_t diyTicks) {
uint32_t curTicks;
curTicks = maTicks,
| while (ImsTicks - curTicks) < dlyTicks) { _NOP(; | [
) B5 B/
= 5 Documentat 56 T MAT function
----- [] Abstract.txt 57 L ¥ 4
B8 Elint main (vaid) |
=] int32 ¢ idx = -1, dir = 1; E|
L [={a} PSR L Ty O N S T
[ proj... @Baaks {} Fun... |0, Tem... 4 i >
EBuild Output LRG|

CMSIS-DAP Debugger

Figure 10

2) Select the "Debug" tab.
Uncheck the <Load Application at Startup> checkbox ("A") so as not to download binary data
and symbol information.

k4 options for Target 'MBaAFE44N Flash’ =

Device I Target I Dutput I Lizting I |Jzer I G;"G++I fizm I Linker Debug | Jtilities I

™~ Use Simulator Settings | i+ Lse: ICMSIS-D,’-‘-.P Diebugger | Settings
[ Limit Speed to Real-Time
N,
W Load Application at Startup ¥ Funto main{ [~ Load Application at Startup b mair]
Initialization File: /In'rtializatinn File:
| J | J Edit... |
r Restore Debug Session Settings r Restore Debug Session Settings |
Flgure 11
13 /17
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3) Pressthe | Settings | "B" button as shown in Figure 11 to open the [XXXX Target Driver Setup] window.
Uncheck the <Reset after Connect> and <Verify Code Download> checkboxes so as not to

perform reset immediately after the start of a debugging session.
After unchecking the checkboxes, press the button.

Debug
Connect & Reset Options Cache Options Download Options
Connect: | Normal + | Resat: |.-5'4_rtudetect j [¥ Cache Code lerify Code Download

I Niesst after Connect v Cache Memany e Uownload to Hlash

Figure 12

4) Select the "Utilities" tab and uncheck the <Update Target before Debugging> checkbox so as not to
automatically download the latest binary data.

Options for Target 'MBYAFB44N Flash' ==
Device | Target | Output | Listing | Iser | AT+ | fsm | Linker | Debug  Utilities |

Corfigure Flash Menu Command

{* |se Target Driver for Flash Programming

|CMSIS-D.-’-‘-.F‘ Debugger ﬂ Settings [ Mlpdate Target before Debugging

it File: | Edt... |

Figure 13

5) Press the "A" button as shown in Figure 9 to start a debugging session.

Immediately after the start of a debugging session, the target falls into the break (= stopped)
state in most cases.
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6) After the debugging session is started, select the "Command" tab as shown in Figure 14 and enter
the following command to read the symbol information.

> load %L nocode incremental

e v - o
I ........ Statac n | - o A T Lot ‘
lie] Project | = Registers 4| m

Command

load %L nocode incremental

‘, Enter command here.

>

AS5IGH EBreakDisable BreakEnable BreakKill Breaklist BreakSet EBreak

l =] Command l

Memory 1

ECaII Stack ug [printf) Viewer | Watch 1

Select this.

Figure 14

7) A source code is displayed on the Disassembly window. Now debugging using symbols is possible.

Disassembly Disassembly
>0x000004CA 1R52 5UB3 r2,r2,rl o20x000004CE 1R52 5UBS r2,r2, rl
0x000004CC 4282 cHP r2,x0 0x000004CC 4222 CHE x2,x0
0x000004CE D3FQ sCC 0x000004C4 0x000004CE D3FQ BCC 0x000004C4
0x000004D0 4770 BX ixr 52: }
0x000004D2 FO4F34FF MOV r4,$0xFFFFFFFF 53:
0x000004D6 2501 MOVS r5,#0x01 » 54
0x000004D8 2600 MOVS 6, $0x00 558 /7
0x000004DA FT7FFFE2D BL.W 0x00000138 56:  MRIN function
0x0000040E 4828 LOR 0, [pc, $172] ; @0x000¢ EEE
0x000004ED 6200 LDR 0, [z0, $0x00] S2: int main (vold) |
0x000004E2 2264 MOVS r2,#0x64 "lﬂ_xiSOOOMDO 4770 BX 1r
<l
Figure 15

If the source code is not displayed, click the Disassembly window.
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Revision History

Ver. No. | Revision date | Contents of revision

01 09/21/2014 | Initial Release.
02 11/17/2014 | Correction of typographical errors.
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Manufacturer Information

Sohwa & Sophia Technologies Inc.

6-2, Minami-kurokawa, Asao-ku, Kawasaki City, Kanagawa Pref,,
215-8588, JAPAN
Web: http://www.ss-technologies.co.jp/en/index.html

[Headquarters]

Subsidiary

SOHWA MALAYSIA SND. BHD.

e Malaysia
Unit 5-2, Level 5, Tower 6, Avenue 5,
The Horizon, Bangsar South No.8, Jalan Kerinchi
59200, Kuala Lumpur, Malaysia

HomePage : http://www.sohwa-m.com.my/

17/ 17
Universal Probe IDE Connection Manual - MDK-ARM Edition


http://www.ss-technologies.co.jp/en/index.html
http://www.sohwa-m.com.my/

	NOTES
	Operating Precautions

	Abbreviations, Terms and Conventions
	1. Preparation
	1.1. System Requirements and Software Installation
	1.2. Starting up MDK-ARM
	1.3. Connecting Probe

	2. Debugging Procedures
	2.1. Open a Project
	2.2. Performing Programming and Build
	2.3. Setting Debug Adapter
	2.4. Debugging

	3. Hot Plug Debugging
	Revision History
	Manufacturer Information

