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I 1. Introduction ABOV
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= This user guide introduces a method to develop ABOV devices in the 8051 debugger of
IAR (C-SPY) environment.

* How to connect and detect the OCD/ OCD I/ E-OCD Il dongle.
* How to detect ABOV’s 8051 device.
* How to debug ABOV’s device.

= This user guide describes restrictions under the 8051 debugger of IAR (C-SPY)
environment.

e Compatibility according to IAR version
* Restrictions according to the number of Breakpoints that are built in ABOV’s device.
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I 2. |IAR Debugger Connections \BO\
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2-1 USB Kernel Driver Installation

* E-OCD Il dongle
» Since the built-in HID of Windows is used, additional driver doesn’t need to be installed.
» Due to the use of the built-in HID, it can be used immediately after connecting to PC.

 OCD/ OCD Il dongle
» It requires an installation of Kernel Driver on a PC.
» While operating the OCD Debugger Setup Program that is provided by ABOV, necessary files are copied.
» You can refer to ABOV’s OCD Debugger Manual for the information of the driver installation.
» You can check the HW connection through the Device Manager on your PC.
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I 2. |IAR Debugger Connections (continued) \BO\

SEMICONDUCTOR

2-2 ABOV’s SDK DLL Connections

* SDK DLL

» SDK DLL is a Dynamic Link Library that is used for a development in the IAR Debugger (C-Spy) environment.
- SDK: Software Development Kit
- DLL: Dynamic Link Library

» |IAR selectively provides basic DLL only for some companies such as Tl, Infineon, and Segger.
- Products of other companies are connected by using Third Party Drivers.

» ABOV developed DLLs to support its dongles and devices by using SDK sources of IAR.

* SDK DLL compatibility between IAR versions

» It needs to remember that IAR SDK DLL is compatible according to IAR versions.
- Causes: Problem of IAR itself, compatibility problem
- When the version of IAR Embedded Workbench is 8.0, ABOV_OCD_IAR_1010.DLL must be used.
- When the version of IAR Embedded Workbench is 8.1, ABOV_OCD_IAR_1030.DLL must be used.
» ABOV is under development for DLL that is compatible with current version of IAR.
- Itis expected that the DLL won’t be compatible with new version of IAR.
- SDK DLL and IAR operate only when they are the same version.
- You should check whether the DLL operates when the version of the installed IAR becomes higher (or lower).
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2. IAR Debugger Connections (continued)

* |AR project settings

@ Select “Options...”, then select “Debugger”.
@ Press “OK” button to connect to the Third-Party Driver.

Opticns for node "test1”

Categony:

General Options
Static Analysis
C/C++ Compiler
Assembler
Custom Build
Build Actions
Linker
Third-Party Driver
Texas Instruments
F52 System Mavigator
Infineon
Segger J-Link
Mordic Semiconductor
MNu-Link
ROM-Monitor
Analog Devices
Silicon Labs
Simulator

\BO\
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Setup  Images Extra Options Plugins

Diriver

Third-Party Driver -

Exclude system breakpoints on
exit []putchar

Setup macros
[Juse macro file

Device Description file
[ override default

~]Run to

Factary Settings

|main

[]getchar

$TOOLKIT_DIR$#configiWdevices¥_generic#io8052.ddf

Carcel
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I 2. |IAR Debugger Connections (continued) \BO\

SEMICONDUCTOR

* |AR Third-Party Driver settings
@D Select “Options...”, then select “Debugger”. Finally select “Third-Party Driver”.

@ Press “OK” button to connect to an SDK DLL file provided by ABOV (Check the IAR version for the
compatibility of SDK DLL).

Options for node "test1" d

Categony: Factory Settings

General Options
Static Analysis
C/C++ Compiler

Assembler Third-Party Driver

Custom Build 7

Build Actions IAR debugger driver plugin

I;Ztirgger ‘ HicorewbuildwDpSampleDriverstReleasewABOV_OCD_IAR_1030.dll

.
Texas Instruments
F52 System Mavigator
Infineon
Segger J-Link
Mordic Semiconductor
MNu-Link
ROM-Monitor
Analog Devices
Silicon Labs
Simulator

[ Leg communication

cspycemm.log

Cancel
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I 3. Use of IAR Debugger \BO\
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3-1 Download Hexfile
* By pressing a debugging button ( © ), you can proceed operations consecutively.

O Detect OCD/ OCD Il/ E-OCD Il dongle.

@ For each dongle, select POR (Power-on Reset) for the series to which a target device belongs.

OCD target series X OCD target series X OCD target series >

OCDI dongle found! OCDII dongle found! OCD Lite dongle found!
It can not support OCDII series! It supports OCDI & OCDII series! Tt supports OCDI & OCDII series!
Select target device series OCDI Select target device series OCDII Select target device series

o) Select target device series
POR. 4ms : MC96F5216/5304

(CJPOR 4ms : MC36F5216/5304 (_JPOR 4ms : MC93F55/563%x

(®F0R Bms : MCS3 ~ 96 series (Default) () POR Bms : MCS3 ~ 96 series OPDR s : MC94,97 series gAfMC*BS, 35 ser?es (Default)
(JPCR 16ms () POR 18ms AMCS4, 97 series
() MC93F5509
Cancel Select power source
O User set power
Check your target H/W voltage. 1/F speed (®) PC USB power
When connecting (O Equal or Higher than 3.0V [ |
OCD dongle O Under 3.00 cast cow Cancel
Cancel
When connecting
E-OCD Il dongle
When connecting
OCD Il dongle
Confidential
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I 3. Use of IAR Debugger (continued) \BO\
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* If the target is turned off, a dialog box is displayed as shown below:

larldePm

Mo target device found.
Check your target system is powered on.
Try again ? (Y/N)

e

* If the target is turned on, but an unregistered product is detected, a dialog box is displayed as
shown below:

laridePm *

Target not found !
Unknown or Un-registered device.

it
2

* When the target is detected normally, a Hex File is downloaded into the Flash of the target.
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I 3. Use of IAR Debugger (continued) \BO\
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* |If a target device has options,

» After downloading a Hex file, the corresponding option dialog for the device is displayed.
» Example option dialog for MC96F8204 is shown below:

Cenfiguration dialeg X

[Jcode Read Protection

[J code wirite Protection
[] Enable RESETE pin Close

[ ]Enable Spedfic Area Write Protection

User ISP code area
3.8KB (0x100 ~ OxFFF)
1.7KB (0100 ~ 0x7FF)
7588 (0% 100 ~ 0x3FF)
2568 (0% 100 ~ Ox 1FF)

Configuration dump

0000 : A5 00 0D 28 00 F& 00 00
0008 : 5A A5 C3 00 00 OO0 00 OO
0010: 00 00 QO 00 QO 00 Q0 00
0018: 00 OO OO0 00 00 00 00 00

Confidential

10
e



I 3. Use of IAR Debugger (continued)

3-2 Cautions for Debugging

* Use the functions of IAR debugger without changes.
» Remember only that the number of Breakpoints is limited.

© testi - AR Embedded Workbench IDE - 8051 10.30.1 - X
File Edit View Projec Debug Sample Driver Jaols Window Help
hoR@ = XK 2C < Q>%52< B> AB-=©CO NI dr03a-.
Workspace * 0 X  mainc x v Registers 1 ¥ B X Disassembly v 1 X
Debug ~ |testifing v Gt | [code ~
1 Testi
# . 7 ot! ersion 16.30.1 Basic Registers Valus Disasssubly ~
v 3 A 000 0o003c 08 INC RO
4 int testicint num); B 000 00003D E6 HOY A @RO
& g it test2(int num); PSW 0x00 00003E 3B ADDC  A.R3
S Gutput g RO 0200 00003F B MOV R3.A
[ testl.d51 . ¢ void ) R1 002 000040 ES 81 HOY  A.SP
L Btestl .nap 3 main R2 0x10 000042 24 FD ADD A #0xFD
. R3 000 000044 F8 MOV RO.A
1? volatile unsigned int 1, k, 1; T D5es Do R wor B2
12 k=5 RS 0276 000046 F6 MOV RO A
13 for(;:) [ R6 0205 000047 08 INC R0
A 12 Ti= 0, 4 < 034000, i++) [ R7 0295 000048 EB MOV A,R3
15 SP 000049 F6 MOV @RO,A
216 1 += test1(i); SPP 1 4= testl{i);
i ! zte;tm); SPX ~ 000044 E5 81 MOV A.SP
estl(i); DFTR 00000 00004C 24 FF ADD A, #0xFF
@10 . Eestzay PC 0x0057 00004E F8 MOV RO.A&
2 - ; CYCLECOUNTER 23 00004F  Et MOV A, @RO
T A CCTIHERL 23 000050 FA MOV R4
= Ioturn o: CCTIMER2 23 000051 08 INC RO
e, o CCSTEP 1 000052 Es MOV A, @RO
x 000053 FB HOY R34
26 int testicint num 000054 12 00 EO ICALL testl
27 B {
28 int 1 000053 8B 03 MOV V1,R3
29 00005B E5 81 HOY A SP
30 i=num o+ 2; P N 00005D 24 FD ADD A #0xFD
5|, retern i 0000SF 8 MOV RO, &
I Watch 1 vax 000060 E& MOV A.@RD
33 000061 25 08 ADD AW
3; - int testz(int num) Expression Value Location 000063 Fé MOV @R0,A
36 B int i i 0x0008  IData:0x=Cé 000064 03 INC RO
37 ’ k 00005 IData:0=C2 000065 E6 MO¥ A @R0
Bt i w2 celick. .. 000066 35 09 ADDC  &.V1
e return 1. 000068 F6 MOV @RO.A
0| 3 000069 18 DEC R0
e 1 4= test2(i);
000064 E5 81 MOV A.SP
00006C 24 FF ADD A #0uFF
Q0006E  F8 MOV RO.A
U00DEF  E6 MOV A @RO
000070 Fa MOV RZ.A
000071 08 INC RO
000072 Es MOY A @RO
000073 FB MOV R3.A v
,F < > < NIF oo T h >
Memary 1 ~ 0 X Debuglog -0 x
Goto Code v| (=] 2 log
0=0000 02 00 Os 00 00 00 80 fb 12 00 17 12 00 03 75 dO [P Tue May 14, 2019 11:11:58: IAR Enbedded Uorkbench 10.30.1 (C:“Program
0=0010 00 75 81 bf 02 00 08 =5 81 24 D6 £5 81 =5 81 24  u s s Files (86)\IAR SystemsEnbedded Workbench #.1-B051%bin“805lproc.dll)
00020 £b £8 76 05 08 76 00 02 00 d4 e5 81 24 £f 8 e6 V.o.w $ Tue May 14, 2019 11:18:21: Loaded debugee: D:temp IAR8051_test Testls
020030 fa 0B o6 b =5 81 24 fb £0 =6 Za fa 0B =6 b fb $ DebuguEssntestl d51 =
0=0040 o5 81 24 id 8 ea £6 08 eb i6 =5 Bl 24 Ff B eb $ $ Tae Hag 14. 2019 11:18:22 Target resst
TS &0 (6] o 65 43 [0 20 (0 (03 65 09 o G &2 & @ . Tue May 14, 2013 11:23:01: Failed to set breakpoint: Driver error
020060 =6 25 08 i6 08 =6 35 09 f6 18 =& Bl 24 Ef £8 6 % .. .5 s ¥ 14 b
00070 fa 08 e6 b 12 00 £6 Ba 08 Bb 09 e5 Bl 24 fd £8 s
020080 =6 25 09 £6 08 =6 35 09 £6 18 =6 81 24 £f £8 =6 .%....5.....8 « Buld Debuglog
AmAAGH 24 ND e 5 15 AN AR AF 01 34 £i £0 mc - A6 c :
Ready Ln 28, Col 15 System CAF NUM OVR
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I 3. Use of IAR Debugger (continued) \BO\
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» After downloading a Hex file, it displays the number limit of the Breakpoints.
» ABOV’s devices limit the number of built-in Breakpoints.
- The number of Breakpoints for each device is different.

- It displays the number of Breakpoints available for developers, except for Breakpoints used by IAR debugger.

laridePm *

Device name - MCOEF3204

Max. available break count is 5.
Please do not exceed it during emulation.

I

» It displays a warning message if a developer sets a larger number than the number of available Breakpoints
on the device.

- Breakpoint settings made after the warning message are ignored.

- Only by reducing the set number of Breakpoints, you can set up with new number.
laridePm >
Break count exceed !
e You can use 5 breaks or less.
This device have & break logics internally.

- Two breaks are used by C-SPY debugger always.
- One break is used by C-5PY debugger STEP run.
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I 4. Appendix

4-1 SDK DLL Compatibility according to IAR Versions

 Remember that SDK DLL compatibility is decided according to a version of IAR Embedded

Workbench.

» Some of SDK DLL are not compatible if their Embedded Workbenches have different versions.
» As of 2019, ABOV supports the version 8.0 and 8.1 of Embedded Workbench.

» Check the IAR version by following the procedure below:

. Start the IAR.

Il. Select “Help”, “About”, and “Product Info ...” in order from the menu.

I1l.  You can check the two versions in a Product Info window as shown below:

B Product Info (overview)

Product

TAR Embedded Workbench for 8051 IDE, induding ..
IAR. Embedded Warkbench shared components

Version

10.30.1
8.1.4.5777

Copyright 2002-2018 TAR Systems AB.

Close
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I 4, Appendix (continued)

* |AR version table

ABOV
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» Since IAR GUI requires different SDK DLL to be developed and supported for each version, it is not easy to
manage and distribute the SDK DLL.

Detailed version: released year Matched SDK DLL version

8.1
8.0
8.0
7.3
7.2
7.0
6.5
6.4
6.1
6.1

Confidential

10.30.x : 2019
10.20.x : 2018
10.10.x : 2017
9.30.x : 2016
9.20.x : 2015
9.10.x : 2014
8.30.x : 2013
8.20.x : 2012
8.11.x : 2012
8.10.x : 2011

10.30
10.10
10.10
9.30
9.20
9.10
8.30
8.20
8.10
8.10
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I 4. Appendix (continued) \BO\
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4-2  Number Limitation of Built-in Breakpoints for each Device

* Number of Breakpoint logics that are built in ABOV’s device:
» OCD IP has 8 Breakpoints that is defined in a default spec.
» OCD Il IP has 12 Breakpoints that is defined in a default spec.

* Reduction of the number of Breakpoint for each device:

» It results that the cost reduces in product planning and the chip size reduces in consideration of
competitiveness.

» It is expected that products with small ROM size can be managed with the reduced number of Breakpoints.
» Products that reduces number of Breakpoints to 4, 2, or 1 are released.

* Number of reserved Breakpoints for each GUI
» ABOV’s debugger: N.A.
» KEIL: 2 to 3 (The number can vary according to the debugger settings.)
» IAR: 3 to 5 (The number can vary according to the debugger settings.)

* Reduction of developer’s Breakpoints when using Third Party GUI
» Registration is impossible if the number of built-in Breakpoints is less than 4.

» Debugger malfunctions if the built-in number is set to the number that exceeds the number of available
built-in Breakpoints.

» Considering users of Third Party GUI, it is recommended that the number of Breakpoints is maintained at
least 8.
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I 4, Appendix (continued)

4-3  Number of Built-in Breakpoints: ABOV Devices

* OCD device

ABOV

SEMICONDUCTOR

Number of
Breakpoints

8 (default)

MC91CS801
MC95FG104
MC96F4548
MC96F6832
MC96F8204
MC96FC864A
MC96FR116C
MC96FT082
MC96FT241
A96G140
A96L416
A96T385

MC96F5304

MC96F1206

A96T346

e OCD Il device

MC93CV401
MC95FG204
MC96F5208
MC96F7064
MC96F8316
MC96FD316
MC96FR4128
MC96FT083
MC96FT242
A96G166
A96R136

A96T316

A96T356

MC93F5508
MC95FG308
MC96F5216
MC96F7616A
MC96FB504
MC96FK102
MC96FR316A
MC96FT085
MC96P0202
A96G174
A96R150

A96T365

MC93F5508B
MC95FR432
MC96F6416P
MC96F7816
MC96FC364
MC96FM204
MC96FR332A
MC96FT1504
MC96P1102
A96G181
A96R717

AL4000

MC93F5509
MC95FR464
MC96F6432
MC96F7848C
MC96FC832
MC96FM408
MC96FR3328B
MC96FT1516B
MC96P6608
A96L302
A96R725

MC95FB204
MCO5FT081
MC96F6508A
MC96F7864
MC96FC832A
MC96FR112C
MC96FR364B
MC96FT1616

A96L312
A96R739

MC95FG0128
MC96F4524
MC96F6509
MC96F8104
MC96FC864
MC96FR116B
MC96FR364C
MC96FT1704

A96L322
A96T218

Number of
Breakpoints

12 (default)

Confidential

MC97F1316EVA
MC97F6064
A97C624

A97C450

MC93F5516
MC97F1206EVA
A94B114
A94Q116

MC97F2208EVA
MC97F6108A

MC93F5616
MC97F8264
A94B316
A94Q427

MC97F2664

MC97F6108M

MC93F5632

A94B336

MC97F2664A
MC97F68128A

MC94A332B

A94B428

MC97F38128
MC97F8324H

MC94F1202A

A94B438

MC97F3864
MC97FG316

MC94FB704

A94B517

MC97F60128

MC94PU20

A94B920
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I 5. End of Document ABOV
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* End
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