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AN205267

F2MC-8FX Family MB95100 Series Emulator HW Setup

This application note describes setting up the MB2146-09 BGM ADAPTER with the MB2146-301 or MB2146-303 MCU

Board for Cypress 8FX-microcontroller and its usage with 8bit-Softune Workbench V30L29 or higher.
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1 Introduction

This application note will help you setting up the MB2146-09 BGM ADAPTER with the MB2146-301 or MB2146-303
MCU Board for Cypress 8FX-microcontroller and its usage with 8bit-Softune Workbench V30L29 or higher.

2 Hardware Requirements
Debugging Tools

2.1 Devices

This section describes the procedure for actual machine verification using the emulator. The equipment used for
explanation of the emulator is listed below:

= MB2146-09 : BGM Adapter

= MB2146-301 : MCU board with MB95V100-101 (3V version)
= MB2146-303 : MCU board with MB95V100-103 (5V version)
= MB95FV100-101 : 3V evaluation chip

= MB95FV100-103 : 5V evaluation chip

= MB2146-401 : Evaluation board

m  Crystal oscillator 14 MHz

m  Power supply for MB2146-401 :5VDC

m  USB(A-B) cable :USB V1.1

Warning:

Do only supply 5 volts DC to MB2146-401 evaluation board. Power supply is directly connected to MCU board if jumper
settings (JP3 & JP4) on evaluation board are set to 5V. Higher voltage may damage MCU board, Evaluation board and
BGM adapter!
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3 Setting up the Emulation System
Hardware Installation

3.1 System Configuration
Connect the adapter between the host machine and the user system so that the adapter can serve as an emulator

under control of the host machine.
Figure 1. System Configuration

MCU board

MB2146-09

BGM adapter

Evaluation board

Figure 2. Configuration overview
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3.2 BGM Adapter
For details, refer the following manual:

= BGM Adapter MB2146-09 Operation Manual

3.2.1 Connection to the Host Machine
Connect the adapter to the host machine using the USB cable.

Figure 3. Connecting the USB Cable

a%
Connection to the USB

connector of the adapter

MB2146-09

Adapter

If the BGM adapter is connected the first time to the host machine, it is possible the operation system searches for a
valid device driver. This driver can be found in your Softune installation directory in subfolder [Drivers], for example
“C:\Softune\Drivers\ SiUSBdB.inf”.

3.2.2 Connection to the User System
Connect the adapter to the user system. Plug the user interface connector of the adapter into the adapter interface
connector on the user system.

When plugging the user interface connector, align its index mark (pin no. 1) with the adapter interface connector's
counterpart.

Figure 4. Connection to the User System

Adapter interface connector on the user system

User interface connector

; BT
// Index mark (pin No. 1) Z 1 7

User
Adapter system

e
MB2146-09

] ]

B =]
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3.2.3 Adapter Interface Specifications

Table 1 shows a pin out of the adapter interface connector mounted on the user system. Figure 5 shows the connector
pins.

Table 1. Adapter Interface Connector Pin out

Connﬁ;t.or big COHI:]Z(;[]C;T el Input/output Remarks
1 VCC BGMA « MCU Connected to the MCU's Vcc pin.
2 GND Connected to the MCU's Vss pin.
3 BRSTX BGMA —» MCU Connected to the MCU's RSTX pin.
4 BDBMX BGMA — MCU Connected to the MCU's MOD pin.
5 BSOUT BGMA « MCU Connected to the MCU's UOO pin.
6 BEXCK BGMA < MCU Connected to the MCU's UCKO pin.
7 BSIN BGMA — MCU Connected to the MCU's UIO pin.
8 N.C Not connected
9 GND — Connected to the MCU's Vss pin.
10 N.C — Not connected

* “BGMA” in the “Input/output” column in the table indicates the BGM adapter.

Figure 5. Adapter Interface Connector Pins

Index mark

9 pin — Y — 1pin

10 pin 2 pin
(TOP VIEW)
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3.3.1

Tool Reset Specifications

A tool reset is a hardware reset by the adapter to reset the entire system of the microcontroller (including the BDSU
module) on the user system. When both the adapter power and microcontroller's user power are turned on, the tool
reset is canceled automatically to enable the microcontroller to be evaluated. The following shows how to generate a
tool reset and how long it remains in effect.

Tool reset generation methods and reset "L" pulse width:

1. Set the micorocontroller's user power from OFF to ON (power-on reset). The reset remains in effect for about 16
to 70 ms after the microcontroller’s user power is supplied.

2. Set the adapter power from OFF to ON (by unplugging and plugging the USB cable). The reset remains in effect
for about 32 to 140 ms after the adapter power is supplied again.

If the user system and adapter cause an uncontrollable error and the system cannot be recovered by tool reset
generation method 1.), execute tool reset generation method 2.).

MCU Board

For details, refer the following manuals:
m MB2146-301 Operation Manual

= MB2146-303 Operation Manual

Connecting the MCU board to the Evaluation board

Align the MCU board and evaluation board facing each other, then plug their mating connectors together. The
connectors are provided with incorrect insertion prevention keys located diagonally. Position the boards correctly
without letting the incorrect insertion prevention keys interfere with each other and plug connectors together completely.

Figure 6. Connection of MCU board and Evaluation board

| I I MCU board
H;:Q e AL
[ L4
\ Incorrect insertion

prevention key,

Evaluation board

n 1 s
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3.3.2 Jumper settings and switches on MCU board
Please set the following switches and jumpers on the MCU board

Set the clock selector switch (SW1-1) to OFF.

Set the clock supervisor selector switch (SW1-2) to OFF.

Set the APB8 bus output selector switch (SW1-3) to OFF.

Set the C-pin selector switch (SW1-4) to OFF.

Set the clock input selector switch (SW2) to OFF.

Set the product selector switch (SW3) according to Table 2.

A

(set to 0: 100-pin package type for evaluation chip)
7. Setthe LVD selector switch (SW4) to OFF (middle).
8. Set the power supply selector switch (SW5) to 3V or 5V.
9. Set the jumper plug S2 to LVDO (right).
10. Set the jumper plug S1 (1+2) to CB.
11. Mount the main clock oscillator (refer chapter 3.3.3)
12. Mount the sub clock oscillator (refer chapter 3.3.3, not required)

Figure 7. switch and jumper setting on MCU board

8
S2
/OGND VCCO S P ‘| O 7
6 FIEINIIE B &K
SRR = -
) NP4
189 SW5
40Q> ’%\ w
AWl g I/
Oel 050) SW3 xx@ < < / 5
30%0 KXKEx -
1-4 PRODUCT SELECT BN ON 5 -
%05\% N N SC3 _ser”]
] 1 =
T Tk s || mmwa 10
1234 || 12347
O O SWi1 Sw2 O \O
OOy =) 3O
g S 9
sc4 & B_®] = |2 o  sC1 11
0003 =& Y IOOO
= = BB | X
BGM
12 ADAPTER | B | B | B | ® | B \
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Table 2. Setting of product selector switch

Switch setting Product type
0 100-pin package type
1 80-pin package type
2 64-pin package type
3 48-pin package type
4 32-pin package type
5 28-pin package type
6 20-pin package type
7 Setting Prohibited
8 100-pin package , LCD function integrated type
9 80-pin package , LCD function integrated type
A 64-pin package , L.CD function integrated type
B 48-pin package , LCD function integrated type
C
D . o
5 Setting Prohibited
F

3.3.3 How to mount oscillator on MCU board

Plug crystal oscillator or ceramic resonator into the crystal oscillator mounting sockets (for the main clock and sub
clock) on the MCU board. The MCU board has one crystal oscillator mounting socket for the main clock (SC1-SC3)
and another for the sub clock (SC4-SC6). To distinguish them from each other, the board has the “MAIN CLOCK” and
“SUB CLOCK” labels printed near the main-clock socket and sub clock socket, respectively. Mount the crystal oscillator
along with two capacitors on the MCU board. By use of a ceramic resonator these capacitors are nit required.

Figure 8. Crystal or ceramic oscillator mounting

GND —
Capacitor mounting socket*

—_—

Crystal oscillator mounting socket

*Capacitors are not required if a
ceramic resonator is used!

Capacitor mounting socket*

( )|
Ceramic Crystal
resonator oscillator

1T 77
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34 Evaluation board

3.4.1 Jumper settings on Evaluation board
Please set jumper plugs on Evaluation board according to following:

1. Setjumper plugs JP3 and JP4 to the right supply voltage,
depending on your evaluation MCU and MCU board
(1-2: 5V, 2-3: 3.3V)

2. Set analogue power supply jumper plug JP5
(AVCC pin is connected to VCC of evaluation board)

3. Set analogue reference input jumper plug JP6
(AVR pin is connected to VCC of evaluation board)

4. Set analogue power supply (GND) jumper plug JP7
(AVSS pin is connected to VSS of evaluation board)

5. Set operation mode jumper plug JP8
(MOD pin connected to GND -> run mode)

6. Set LED jumper plugs JP1 and JP2 to connect I/O port to LEDs on evaluation board

Figure 9. jumper settings on evaluation board
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Supply only 5V
DC!

WWW.Cypress.com Document No. 002-05267 Rev.*B 8


http://www.cypress.com/

YPRESS

Embedded in Tomorrow™

il
Ny
@

F2MC-8FX Family MB95100 Series Emulator HW Setup

4 Setting up the Emulation Software

Software Settings

For the following steps a Softune 8FX/8L version later than V30L29 is needed and can be downloaded on website:
Www.cypress.com/softune.
4.1 Download Monitor Program

Using the Emulator Debugger requires downloading a monitor program to the ICE (In-Circuit Emulator) according to
the chip to be used. The ICE checks the type and version of the monitor program at start of debugging and loads the
monitor program automatically.

Figure 10. Automatic download of monitor program

Load of monitor program x|

Mow loading maonitor program.
C:45 oftunet 8bits 30007 24 Lib4B3EAE MLAA0E . bin

86%

This sample gives an example of the connection between the ICE (MB2146-09) and personal computer via USB.

For details, refer to the following manual:

m  Softune 8FX/8L First Step Guide

4.2 Making Setup File by Setup Wizard for Emulator

4.2.1 Procedure for Setting Setup File by Setup Wizard
This section explains the procedure for making an additional setup file for the emulator.

1. Right click on ‘Debug’ in project-window and choose [Add Setup] -> [New...].

g= SOFTUNE Workbench - Template

File Edit WYiew Project Debug Setup  Window Help
D|(E] & |Z=|@] Dl ][] [z]w
i ] e fcd 4 - W e i ) ME

E_E ‘Warkspace' Template'
- Template.abs - "Template.|
e

Dependencies

Reference. ..

Property... T
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2. Enter a name for the new setup file and click [OK].
Create New setup : x|
Setup Mame:
emulatar_uzh
(] I Cancel
3. Follow the steps in the upcoming setup wizard. Click [Next] to go to the next window
X
'ou can eagly st for debugger, when
uze the 'Setup Wizard'.
Push Mest' to start making settings.
¢ Bach Firrehy Cancel
4. Select ‘Emulator Debugger’ as Debug Type.
Xl
Fleaze zelect debug type
Debug Type
Slmulator Debugger
Cancel

< Back I Meut = I Firmzh

10

WWW.Cypress.com Document No. 002-05267 Rev.*B


http://www.cypress.com/

YPRESS

Embedded in Tomorrow™

il
iy
@

F2MC-8FX Family MB95100 Series Emulator HW Setup

5. Select ‘MB2146-09’ as ICE type.

Setup Wizard

Pleaze select ICE type.

ICE tupe

¢ Back I Mext » I Eirizh Cancel |

6. Choose ‘USB’ for

Device Name.

7. Enter oscillator

Fleaze zelect device bype.

Tupe
Device Mame: Im 'I

X

< Back I Mewt = I Firmeh Cancel

frequency in MHz. (In this case 4MHz)

Setup Wizard

It etz up about communication.

Fleaze set pour ariginal ozcillation
frequency to be used.
Debugging rezponize speed iz adjusted

the optimal.

frequenculi ain]: D4 MHz

— Set up onginal ozcillation frequency - —

— Fesponze speed optimization
i* Enable i~ Dizable

< Back I Mext > I Firizh

Cancel

11
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Here a batch file to be executed directly after start of debugger can be specified. (not needed in this case)
x|

8.
Setup Wizard

Setting batch file for just after the start of
the debugger.

Specification batch fils.

lrﬁatch file: I B[nwse...l

< Back I Mext » I Firizh | Cancel |

9. Activate ‘Auto load when starting debug’ option by checking the box. Here a batch file executed before or after load

can be specified (not in this case).
Setup Wizard

fdake settings for the target file.

v Auto Joad when starting debug

Specification batch file beforesafter load.

Befare: I— B[nwse...l
After I Bravze. .. |

< Back I Mext = I Firizh Cancel |

All' under Select setting item.
x|

10. Choose ‘Select

Setup Wizard
Select ke on zetup file

Select zetting item

" Specification S peCTHEAtEH |

< Back I MNest » I Firizh Cancel
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11. Click [Finish] to end the setup wizard and to complete setup
: x|

Settings will be completed when you
click finish.'

Cancel |

12. The added setup file appears in the ‘project’-window. The setup file, which starts up when the [Start debug]
command in the [Debug] menu is executed, is displayed in blue. Double-clicking the setup file, the Debugger starts

up according to its setup information.
g= SOFTUNE Workbench - Template
j Debig  Setup Window  Help

File Edit Wiew Project
DIE-IEII Bl of o] i ] sl

AR e e M

Ela Workspace'Template'
- & Template.abs - "Template.pri” [Debug]

|:| Source Files
-2 Include Files
Dependencies

El% Debug
i [ [emulakor_ush, sup

Ll Simulatar.sup

< Back Hert >
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Optimization of response speed during debugging

The communication speed of user system and MB2146-09 change by the operating frequency of the target
microcontroller. When the operating frequency is reduced, especially in the sub clock mode, communication speed is
also reduced. In this case, optimize the communication speed. The function increasing the operating frequency
automatically is called clock-up mode. The default is ON at that time.

Also, this setting is performed at the setup wizard or [Setup] -> [Debug Environment] -> [Debug Environment...] ->
[Response speed] tab.
Note:

When the clock-up mode is used, the operating frequency is changed automatically at breaking. If the failure is caused
by changing the operating frequency, disable the clock-up mode.

If a break occurs immediately after changing the system clock mode by the user program, no clock up is performed
during oscillations stabilization wait state. Clock up will be performed when oscillations are stabilized.

Setup debug environment x|
Emecution I Step execution I wiatizh I A adiz | Chip |
Directary I Tab I Error output I Load Fesponze speed

During Debugging, rezponze speed optimization

&+ Enable " Dizable

YWhen uzer program broke, CPU-clock 1z adjusted
and debugging rezponze speed 1z adjusted the optimal.
YWhen uzer program execute. CPU-clock retumns ta the

K. I Cancel
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4.3 Executing Program
4.3.1 Run Program

1
2.
3.

Turn on the user power to the MB2146-401.
The MB2146-09 POWER LED turns orange
Double-click emulator_usb.sup (or however you nhamed setup file before) in the debug folder in the project window

to start the emulator debugger.
X
Froceszing
4. Reset MCU before executing the program.
g= SOFTUNE Workbench - Template: Debug
File Edit Miew Project Debug Setup  Window  Help
D& 5|50 D] &R w [+e]w BIE| [Teme [Debug =
i=l=lsl=)

| ol &8lwl| 2Bl

5.  Run your user program.
f= SOFTUNE Workbench - Template : Debug
IDebug j

File Edit “ew Project Debug Setup  Window Help
. ﬂlr'i-hhl'iﬂ [2e |2 B2 | Template

D& %= =¢
T A ™ RN RNz = =

6. To stop user program click the marked button.

= SOFTUNE Workbench - Template : Execution

leebug j

File Edit Miew Project Debug Setup MWindow Help

D= 2] ol &6 e mm
| Sl 25| BlBlelelol B

ITempIate

|

15
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4.3.2 Setting Breakpoints

While the Debugger executes a program, the execution of the program can be stopped when the program counter (PC)
passes a certain address or accesses data at a certain address.

The position where the execution of the program is stopped is called a breakpoint. The user can set the code
breakpoints, data monitoring breakpoints and sequence breakpoints.

Click the left circle of the source window to set the breakpoint “X”.

The yellow line indicates the current position of the instruction pointer (IP).

Note: The IP value is the same as the PC value.

= SOFTUNE Workbench - Template : Debuq - [main_counker.c]
E\Ie Edit Wiew Project Debug Setup  Window Help

=18l x|
=181 x|

D& 2] o] &b (=] mm

ITempIals jl Debug j

EEEE

i|8lal Enlelelul 2 2a| 2258

=5 ﬁ Workspace'Templats'
-8 Template.abs - "Template.pri” [Debug]
F-423 Seirce Files
~[8) mba5100,a5m
[ readme.txt
[ startup.asm
vectars.c
12 Include Files
Dependencies
-4 Debug
[ emulator_usb.sup
-[g] simulator.sup

BRI 5 o

SRC ‘.

FTHI CHlCzCvC

44: unsigned long delay:
45: unsigned char counter;

47 wvoid wainiwoid)
ag: |

51: InitIrglewvels();

53: IDRS = OxFF;
54: PDRE = 0Ox00;
553 counter = 0

a7 while(l)
5&: {
E1EH PORG = seg display[counter++];

[ H foridelay = 0; delay < 10000; delay+t)

61: asmi "V LNOE") ;
[ if (counter == 10)
631 counter = 07

/% Dizable Interrupt */
53: ET{): /* enable interrupt #/

DEBUG |MBSSFI08HS EML |Break IP=FO91

Www.Ccypress.com
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4.3.3 Types of breakpoints and how to set
There are three types of breakpoint as follows:

Select [Breakpoint] from the [Debug] menu to open the [Break] dialog.

This dialog can also set breakpoints. It also provides a list of set breakpoints.

Code breakpoint

Code breakpoint is a breakpoint to stop the program when the PC attempts to execute a set address. For both
Simulator and Emulator, the PC stop position is a breakpoint before execution. Up to 256 code breakpoints can be
set.

Data breakpoint
Data breakpoint is a breakpoint to stop program when the PC accesses data at a set address. Read, write, and
read/write can be set as access conditions. Up to two data breakpoints can be set.

Sequence breakpoint
This breakpoint stops the program being executed when the program is executed at two specified addresses from
“Level 1" to “Level 2.”

4.3.4 Trace Windows
When the trace function is enabled, data is always sampled and stored in the trace buffer during execution.

Trace information to be actually displayed is that on the 16 branches immediately preceding suspension of execution.

The trace buffer is structually a ring-shaped, so data is overwritten automatically from the beginning of the sequence
buffer when the trace buffer is full.

1. Select [Trace] from the [View] menu to open the trace window.

=101 xI

frame no. address mrenonic ﬂ
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2. The program is executed and stopped. Right-click the trace window to select [Refresh] from the shortcut menu.

The trace result appears.

= SOFTUNE Workbench - Template : Debug - [Trace] =18 x|
@E\Ie Edit Yiew Project Debug Setup Window Help - 55]
D6 4[] 2fce] &) Brm|as] [ Elm| [eoeme s K
| Slele=]| 2lela| 2nlEe # 2ol 2E2s8
E‘"ﬁ Workspace Template! frame no. address nhemonic =
5B Template.abs - “Templatepri* [Debug] | [522510- 2508251 ICOPY  _ROM_DIRINIT, _RAM_DIRINIT, DIRINIT
51 23 Sourcs Fies -00104  : FOLC MoV EP, #4000
N 00103+ FOLF MOV &, 40080
<[} main_counter.c 00102 : FO2Z HOVH &,$0000
~[8) mbasLO0.asm 00101 ¢ FO25 CALL F16A
D) readme.txt -00100  : Fléa PUSHW ~ IX
[ startup.asm -00099 : FLEE CLRC
[ vertors.c -00098  ; FLEC SWAR
(L2 Include Files -00097 : FLED RORC Y
Dependencies ~00096 i FlGE HWAP
=48 Debug 00035 ¢ FLEF RORC i
-00094  : FL70 How RO,A
&) Simulater.sp 00093+ FL7L SWAP
-o00sz : FL72 How Rl,A
-oooal o FL73 HCHW AT
-oooso : FL74 MoV IX,A
-o0ogs ¢ FL7S ENC F17C
-0008s  : FL7C NG RL
~00087 i FLTD cHe RO, #00
-oo0ge - FLTF BZ F18B
00085 ¢ FL8B DEC RL
-00084  ; FleC BNZ Fl181
00083 : FL8E POPY X
-000g2  : FLSF FET
STartip. asné263 FILLD DIRDATA_S, DIRDATA
-o00gL : FOZ8 MOV &, #0080
00080 @ FOZE HOTW A, 40000
-00079  : FOZE CALL Fldi
00078 @ Fl4a CLRC
-00077  : Fl4B SHAE
00076 @ Fl4C RORC i -
SRC 4 Lrl

THIVI I'Nl'zl'vl'c|

Use the shortcut menu to switch between the display format for trace data. No trace stamp is displayed.

4.3.5 Display format for trace data
There are two display formats for trace data:
m  Display in order of instruction execution (Instruction)
m  Display in source lines (Source)

4.3.6 Saving setup file for the Emulator

A setup file is not saved automatically until debugging is terminated. When updated, save the setup file.

Select the [Save...] command from the [File] menu to save the setup file for the emulator in the Save dialog.

The setup file can be saved only in debug mode.
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