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IMPORTANT NOTICE

PADAUK Technology reserves the right to make changes to its products or to terminate
production of its products at any time without notice. Customers are strongly
recommended to contact PADAUK Technology for the latest information and verify whether
the information is correct and complete before placing orders.

PADAUK Technology products are not warranted to be suitable for use in life-support
applications or other critical applications. PADAUK Technology assumes no liability for
such applications. Critical applications include, but are not limited to, those which may
involve potential risks of death, personal injury, fire or severe property damage.

PADAUK Technology assumes no responsibility for any issue caused by a customer’s
product design. Customers should design and verify their products within the ranges
guaranteed by PADAUK Technology. In order to minimize the risks in customers’ products,
customers should design a product with adequate operating safeguards.
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1. Introduction

FPPA™ (Field Programming Processor Array) integrated development system provides a system development
environment for users to easily develop programs and debug system. This system includes an emulator (ICE), a
Writer, and a set of integrated development software (IDE).

Integrated Circuit Emulator (ICE) is used to simulate the functions of PADAUK FPPA™ IC’s. Its functions include
execution, single step execution, break point,stop run and all the other basics, as well as more advanced functions
like processor array content monitoring and memory data monitoring.

Writer is used to write the program file developed by the user into the corresponding IC.

This user manual only describes how to use the IDE software. The usages of ICE and Writer are available on
their respective user manuals.

FPPA IDE integrated development software is a Windows-software (as shown in figure 1-1) that includes function
modules such as editor, assembler, debugger, and program writer.

FPPA IDE
Fig. 1-1 FPPA IDE
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2. Integrated development system software IDE

2.1 IDE installation

Follow below steps to install the IDE and the USB driver before connecting to the hardware appliance:

Step 1: Get the installer Setup_IDE_0.xx.exe from the website http//www.padauk.com.tw. After execution, you will
see a message box pop-up as shown in figure 2-1.

Padauk Tool X

\11_) Trustall ds fimished.

Fig.2-1 FPPA™ IDE installation screen

Step 2: Complete the installation.

Note: Before you execute the Setup program, if your PC has both system administrator and visitor modes, you
should log in the system administrator mode, and temporarily close the IDE program, otherwise the
installation cannot be successful; If you have installed an IDE, you can install it directly . Here are some
common mistakes.

Padauk Tool [X] e foo X
— 9 < Intallfadl  s=—
.? . . Tnsstall £l . \__4-\]_/ Pleaze cloze the follow file before mstall
. Pleaze login to super mode to mstall S CAPADAUE Tool 3300FPPA IDE exe

Fig. 2-2. Logging in the system administrator mode Fig. 2-3  Temporary closing of the IDE program
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3. The usage of FPPA IDE Integrated development system

The FPPA IDE's functions include editor, assembler, debugger, and program writer. In the window environment, you
can easily complete system programming, debugging and writing.

In case of technical problems in use, you can find solutions to relevant problems from [Menu]->[Help
(H)]->[Application note] or [Menu]->[Application note].

B PADAUK - 0.84 {Praj : C\Users\.\ET_childrem\ET_children.PRJ} - [index.htmil]
Ele View Window Help Code Generate Application Note

D||W| %@ ~< ofEm| wlelxEo|w|| BBE > B@lelo]ol [FEEEEal o5 % sl
O O FPPA™is an epoch-making product that contains multiple micro
processing units in a chip. Every micro control unit has its own

%_FAE Homepage program that can operate independently to execute in parallel. Those

D___DINTRODU'.CTION micro processing units not only employ a brand new architecture but
CIntroduction of IC also a continuation of the traditional MCU that can still perform well at

B-@Introduction of Mini.C

E

E

E

- g : ’ g the development system and the software development experiences

JMDIntroduct!on Of Co Ie G accumulated for the designer. After learning the FPPA™instructions,

N Introduction of Tools lhe system designer will enjoy the pleasure that is provided by the
OLlink Webside power of multi-core architecture.

""" L E-Mail to FAE

3.1 The usage of IDE

After correctly installing the software, there will be a "FPPA IDE" shortcut in desktop. As shown in figure 1-1.
Double-click to execute the program.

IDE development system does not provide soft simulation.

IDE programming languages have two types to choose from:

(1) General ASM type, which is based on the assembly language of Padauk technology and can mix the syntax of C
language.

(2) Mini-C type, which is based on the C language of Padauk technology and supports the syntax of ASM language. It

not only provides the convenience of C language but also has the simplicity and efficiency of ASM language.
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3.2 Building a new ASM project

After opening the IDE, you can start a new project from menu "File -> New project", or open an old project from menu
"File -> Open project".

Note: You must built a new project at the first time to execute the IDE.

Figure 3-1 shows the selection screen when starting a new project.

B PaDAUK - 0.84 {Proj : C:\Users\..\ET_childrem\ET _children.PRJ} - [CA\.\Help\PDKReadme.TXT]
W Edit View Execute Debug Window Help Code Generate Application Note

el (] G| | L O 0| e[ %] da[ ]

Open. .. Ctrl+d

if=

E D.: E.J D

Cloze Ctrl+F4
Sare Ctrl+s

Save = ..

@w Project _—_—.} 33 - Open—-5Short with Blank Check

Ligam Bragests - 15134, PHS165C, PFS154
Close Froject

Save As Project ... 15152

i Froject ... i i
ema Frojec B Dptlﬂn - PB’-I-_PB?_DI'IUE'

Recent Projects

| two hardware 11-bit PWH generation
i TIMER? and Comparator

Support PDK55-P-883

Support PM5132

PHMS154B
PMS158C : Writer yield

Support
Improuve

Modify PHS154 series LUR must be >= 2.2V

Support PHMS158C

Fig. 3-1 Start a new project
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After starting a new project,you will see the dialog box shown in figure 3-2 .

":;', Mew Project

Type: ) Asm @ Mini-C

Project Name : |Project1

Location : aea |C:\Users‘mIC_Designer2‘LF'rDject1

Select Device : |F'MC Serial e

Frame : |IHRC 8MIPS
System Clock : 8000000 Hz . PAS :

|F'A5 as input pin ﬂ

I,."1 N

PMode :

Select Chip :

~|  WatchDog : IDisable v

IF'MC15[]T d

FPPA2

|
FPPA4 | |
FPPAG | |

Fig. 3-2 Start a new project/Choose Mini-C type new project

There are two types to choose: ASM type and Mini-C type. You can click ASM and Mini-C to switch the type.

Figure 3-3 shows the selection screen when choosing ASM type.

P

e

—+ Mew Project

Type : O Mini-C
Select File : Browse

E=8 (BB ==

-

iy

Fig.3-3 Choosing ASM type new project
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3.3. Adding an old ASM file to the new project

If an old ASM file exists, select the ASM type and click Browse to select it, as shown in figure3-4.
"7 New Project o -2
Type : ® Asm CMini-C

Select File

|
oK |

Fig.3-4 Adding an old ASM file to the new project

Then the file selection window appears, as shown in figure 3-5. Select your ASM file.

Open ASM file X

R | source j - = Ev

= B BHEH S
e EEREEHIEAT.

< >

ST (N): |pr0ject1.asm 7O

STEEET):  [ASM File (.asm) - -

Fig.3-5. ASM source file selection

Once selected, click OK. As shown in figure 3-6.

":_':: Mew Project = @
Type: ® Asm O Mini-C

Select File ;

|D:\Wnrk‘nSnurce‘nF‘rnject1.asm

=

Fig.3-6. The window screen after file selection
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If the file you selected does not exist, the system will ask whether to use a simple Demo Code for reference when

writing. The window is shown in figure 3-7.
[
Type : @| FENRHEE %

Select File : = o Do you want to use demo file

\D-\work\source'pr

w = 1) W

i

Fig.3-7. Demo code choosing window

Finally, a new project is generated. The window screen is shown in figure 3-8:

B PADAUK - 0.84 {Praoj : D\workdsource\project].PRJ} - [D.\source\project].ASM] — | >
T EEE S5E mN HE0 BEO s00M) g EBErEsSs ERFER

D|@[@] &[5 || [m[m | gls|e]E o] o] %] al&
x|

-G8 project1 files
-4 Source Files
EA project1._ASH
B Header Files
- ... Uiew ...
interrupt
FPPAB
FPPA1

-CHIP PHS271

.Code_0Option LVR 2.5U
.Code_0Option Security Enable
.Code_0Option Under_28ms_UDD_0Ok
.Code_0Option FPPA 2-FPPA

qoto FPPAB
qoto FPPA1

-romadr 8x18

interrupt:
pushaf
intrg.8 =
popa¥f
reti

WORD Stack_FPPAB [2]
WORD Stack_FPPA1 [2]

= | =1 Fite[ =5 Lall®z cnlozer
x|
o

£
= | Build [LogIFind in Files 1]Find in Files 2]

Ready Ln 1, Col 1

Fig.3-8. A new ASM project
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3.4. Program execution and debugging

Once a program is finished, you can start debugging it. Click to start building the program. As shown in figure

3-9:

[l PADAUK - 0.84 {Proj : C\Users\..\ET children\ET children.PRJ} - [C\.\Help\PDKReadme. TXT]
T File Edit View Execute Debug Window Help Code Generate Application Note

D[] 4| | o | CEde | = 0| el s
me-s:: [FENTEeSER

Fig.3-9. Building a program

Program option Code_Option is used to select or modify system settings, which can be opened from Execute

->Code Options, as shown in figure 3-10:

Dlw(a| + [l (| EE | slelxme)s]| sxkn] 8l

Support : PMS5132B

0K Cancel |
LCD2 Security LVYR Bootup_Time
= Disable = Enable O 4.0¥ = Slow
" PBO_AD34 " Disable i 3.5¥ " Fast
3.0
Comparator_Edge Drive i 2.75Y
'+ All_Edge " Low i 2.5¥
< " Rising_Edge + Normal + 1.8¥
a5 | Falling_Edge 2.2V
2.0

x|
]

£ >
® | Build [ Log IFind in Files 1]Find in Files 2]
Ready Ln 2 Col25 - N

Fig.3-10 Code_Option

Once the program is built, you can start debugging. You can use the single-step key F11 to step through the program,

or you can click | _El| in the window to keep the program running. As shown in figure 3-11.
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PADAUK - 0.84 {Proj : C\Users\,.\ET childrem\ET children.PRJ} - [T, \Help\POKReadme TXT]

# File Edit Miew Execute Debug Window Help Code Generate Application Note
D|=(@| | | mfE W e ) c] el alal

Starts or continues the program

Fig. 3-11. Continuing the program

Note: Before starting debugging, the PC should be connected to ICE for simulation; otherwise, the system will prompt

that ICE is not connected, as shown in figure 3-12:

Support : PHS132B
Support : PF5173

Support : PDK5S-P-00) .
appor PADAUK Developer Studio [0.84]

Support : PHS133, PH

Support : FH3171, PH -jO} Can not detect ICE | Please try again !!

Modify : PHS132 code

Modify : PM3132 add

memury Bx4B ™~ Oxu4B are free A

Fig. 3-12 ICE is not connected

After connecting to ICE, you can use the single-step key F11 to go into debug mode and start executing the program.

The window screen is shown in figure 3-13.
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iEl raDaUK - 0.84 {Praj : C\Users\..\ET_childrem\ET _children.PRJ} - [C:\.\ET child... — Od >
4 File Edit View Execute Debug Window Help Code Generate Application Mote

o = (= 1
o[@(E] [>(e] || EE | elelx(se[x]] S5 o ol
Al3%] 84

| x|

-8 ET_children FJE
-4 Source File
ET child
--#% Header Fild
extern.h

-JHP FFFAB  <%?>, A
-ROMADR Bx18
paramete

-4 Include fi
PHMSASALC.
ET_child

-PUT Interrupt <retix, 8
-Check_Sum Hodify BxD43CD6

v .OUTFILE |
>

€
] jFi|'IjLz|"I:§C|°L§EI|

memm‘y 8x4B J Context: | - ﬂ s

memm‘y 8x51

4
ﬂﬂﬂﬂ 22 22 22 22 3
ooy 22 22 22 22 M

= | B Auto = | & memory [E Memory

El Name Ua

= |Bui

" Ready

Fig. 3-13 In debug mode

3.5. Building a new Mini-C project

The steps to build a Mini-C type project are as follows:

1. Build a new project from the menu. As shown in figure 3-14.

B rADAUK - 0.84 [Proj : C\Users\..\ET_childrem\ET_children.PRJ} - [Ch.\Helg
’;’i@ Edit Wiew Execute Debug Window HNelp Code Generate £

OO Hew Ctrl+H E I:“| @l@ = | |
= @ Open Cerl+0 e —
= Clese Ctel P4
EH =save Cerles
Save A
F 13 = Dpen-5hort with Blank
'd Hew Frojeot _-_:) p )
Open Frojest ... 15134, PHS165C, PFS1SA
Cloze Frojeot
Save Az Project ... 15152
o Froject ...
S Beabie option : PEY _PB7_Drive
Reocent Frojects J
two hardware 11-hit PUM g
TIMERZ and Comparator
Exit inor bugs

Fig. 3-14 Build a new project
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2. The dialog box shown in figure 3-15 will appear. Select Mini-C type.

™ New Project O x

Type: ® Asm
Select File : Browse

|
K|

Fig. 3-15 Selecting language type
3. Then the dialog box shown in figure 3-16 will appear. Type in the project name (default is Projectl), select

the project location, select IC and parameters (you can use default values) and then click OK.

™ New Project O X

Type - O Asm @ Mini-C|

Project Name :  {Project1)

_— e N
Location : I:l(]D:\work\Projectﬁ p]
Select Device: C[PMS Serial > v  Select Chip {(PMS130> &

Frame - |SYSCLK=IHRC/2 vl j WatchDog - |Disable[v
System Clock - 8000000 Hz PAS5 - |PAS as Open-Drain pin V|

€IS

Fig. 3-16 Mini-C parameter selection window

4. After the establishment of the Mini-C project, the window screen of the IDE is shown in figure 3-17.
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Bl PADAUK - 0.84 {Proj : DAwork\Projectl\Project1.PRJ} - [D:\.\Project1\Project1.C] — | s
T OEEF SHE 0 HE BED s0W Rphin EFECES E8EFR
D||&| &[] ~[of [mom B | gmle]c]=dleo] o5 % @&

| x|

--B8 Project1 files
-4 Source Files
Ei Projecti.c
-8 Header Files
Ei extern.h
-4 Include files
B Project1.PRE
--@8 Project1.C
* FPPAB
# Interrupt

FPPAB (void)

-ADJUST IC SYSCLK=IHRC/2

while (1)
{

Interrupt (void)
pushaf;

if (Intrq.T16)
{

Intrg.T16

[:ompile -
B0 -\ work\Project1vProject1.PRE

: ROM Size : Bx3F8
: Last use Code : Bx61 , Remain Free-Code : Bx397

8 error{s), 8 warning(s)

w | guitd [Log]Find in Fites 1]Findin Files 2]

Ready Ln 10, Col 14

Fig. 3-17 The window screen after the establishment of Mini-C project

5. Click or press the single-step key F11 to open the Code_Option and set program parameters, as shown in

figure 3-18.

0K Cancel

Under 20mS_¥DD 0Ok LVR
* No 41V
" Yes " 3.6V
31V
Security - 2.8Y
+ Enable v 2.5Y
" Disahle 1.8V
O 2.2¥
2.0V

Fig.3-18 Code_Option window
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The voltage value of LVR should be coordinated with the system frequency (the default frequency is 8MHz) and IC
working voltage to make the system work stably. If you do not select the appropriate voltage , the IDE will prompt

error. As shown in figure 3-19:

! Fle Edit View Execute Debug Window Help Code Generate Application Note

O|@|@| &]=@ o o)mw we|=]oo] «35%% alb

-CHIP PH3138

--6@ Project1 files
--4® Source Files

B Project1.c .Code_0Option Under_28mS_UDD_Dk

.Code_Option LUR 1.8U
.Code_Option Security Enable

L -4 Header Files
y extern.h
-4 Include files
PHMS138.IHC
Project1.PRE
B Project1.PRE

- JHP FPPAB £¥>», A
-ROMADR Bx10
PUT Interrupt <reti>, 8

= | [ Fite®2La [*z onl®=En)

Edllink ...

]
D:\l.lmr‘k‘\Pr‘nject1‘\Pr‘nject1.[:(22}: ‘Interrupt' not be used, and be bypass
D:\workZProjectivProject1.C{8): LUR must >= 3.1U at SYSCLK = IHRC/2.
PMS138 : ROH Size : Bx8 "

£ >

® | uild [ Log|Find in Files 1]Find in Files 2]

Ln 3, Coll

Fig. 3-19 Adjusting LVR
If this occurs, you can resolve the error by reducing the system frequency (the default is 8MHz) or increasing the LVR
value.
In the .C file, you can delete or comment out ".ADJUST _IC SYSCLK=IHRC/2 "(as shown in Fig. 3-20) and click Build
or Rebuild All to calibrate IC and select system frequency(as shown in Fig. 3-21).

void FPPAB (void)
--58 Project1 files {
--@® Source Files I
# Projecti.c

-]-4= Header Files

extern.h while (1)
-4 Include files {

PMZE138.IHC

Projecti.PRE

Fig.3-20 System frequency calibration statement
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! Adjust System Clock
SYSCLK CLKMD IHRCR
" Set8.00MHz : =34h[IHRC}2]. Calibrate.
" Set4.00MHz : =14h[IHRC}4]. Calibrate.
* Set2.00MHz : =3Ch[IHRC}8]. Calibrate.
" Set1.00MHz : =1Ch[IHRC}16]. Calibrate.
" Setb00KHz : =7Ch[IHRC}32]). Calibrate.
" SetILRC : = E4h [ILRC). Calibrate.
" Disable . No change. Mo change.
0K

Fig.3-21 System frequency selection, IHRC calibration options

IDE can calibrate band-gap when building some IC (such as PMS130). Therefore, after you select the system

frequency, you can see a pop-up dialog box. As shown in figure 3-22.
Adjust Bandgap

Do you want to calibrate bandgap to 1.2 V ?

* Add bandgap calibrate.

" Disable bandgap calibrate.

oK

Fig. 3-22 Band-gap calibration option

After the selection, you can see the system frequency, working voltage and band-gap calibration of the IC in the

program, as shown in figure 3-23:

-ADJUST IC SYSCLK=IHRC/%, IHRC=16MHz, UDD=5U, Bandgap=0n;

Fig.3-23 Band-gap calibration option

©Copyright 2019, PADAUK Technology Co. Ltd Page 18 of 32 PDK-UM-IDE_EN_V102 — Aug. 23, 2019



!: FPPA IDE
PADAUK User Manual

The working voltage VDD refers to the working voltage during ICE simulation. You can adjust the working voltage
based on the system frequency and LVR setting to make the system work stably.

Note: PMS130 is selected for this example. In figure 3-19, the command ".CHIP XXXXXX "is used to select the IC

model. You can use this instruction to change the IC model.

After setting the program parameters, you can write your program functions. Click Build (B) or Rebuild to enter the

debugging environment and start running the program. The window screen is shown in figure 3-24:

[fl PADAUK - 0.84 {Proj : D\work\Project1\Project1.PRJ} - [D4\,.\Project1\Project1.C]

¥ File Edit View Execute Debug Window Help Code Generate Application Note

| Dl=a] i S|z an] e[A% % al&

5
a|
k2l
Ed
B

--5@ Projectl files
--4@ Source Files
B Projectl.C
-4 Header Files
B extern.h
--@0 Include files
PHS130.IHC
1 Project1.PRE
--@& Projectd.c
* FPPFARA
& Interrupt

FPPAB {void}

while (1)
{

-ADJUST IC SYSCLK=IHRC/8, IHRC=16MHz, UDD=5U, Bandgap=0n;

woid Interrupt (void)
{

pushaf;

if (Intrqg.T16)
{

Intrg.T16

8 memory, Remain 88 unused memory
Sum is BxEDB4AG
: ROM Size : BxSF8
: Last use Code : 8x4F , Remain Free-Code : 0OxSA9

A error{s), 1 warning{s)}

» | uild [ Log | Find in Files 1]Find in Files 2]

Fig.3-24 Mini-C type program debug window screen
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4. Introduction of FPPA™ |DE’s environment and window

4.1. Mini-C’s assembly environment

The options for executing Mini-C program are shown in figure 4-1.
You can click Build(F7) in the menu to assemble program code. Besides, you can start debugging and assembling by
clicking Single (F11), Step over (F10), Go (F5),and so on.

mw’indow Help Code Ge

% Be=et Ctrl+F&
{ET F5
) Single Fi1
ﬁl Step Over Fi0
Debug Window Hel: 1 Bun to Cursor Ctrl+F10
Code Gererate 1 IC to Corser F1z
FIE Deowrdload 'ﬂf_l"’l Breakpoint Fo
Writer
Code Options i Sl
|Iﬂ| s Ll LG dnimate Steplver
gE: Rebuild All F&

Fig.4-1 Mini-C program execution options

€ Code Options in the Execute drop-down menu: It enables you to change some program parameters, such as
Security, LVR, etc., after which these parameters will be automatically pasted in the program code.

€ Rebuild All(F8) in the Execute drop-down menu: Reassemble all program code.

¢ Build(F7) in the Execute drop-down menu: To speed up program execution, only assemble the changed parts of
the program. The OBJ files created during assembly will exist in the OBJ subdirectory of the project directory. The
OBJ subdirectory is automatically created the first time you assemble the program.

€ \Writer in the Execute drop-down menu: Write IC.

€ Code Generate in the Execute drop-down menu: Generate the needed sample code. The generated code will be
pasted to the clipboard, and you can use "Ctrl + V" to put it in the specified place.
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4.2. The assembly information window of FPPA™ IDE

After assembling the program, you can see the Mini-C program assembly information at the bottom of the window. As
shown in figure 4-2.

jﬂﬂumpile A

B0 - \work\Project1\Project1.PRE
D:vworkiProject1yProject1.C
Link ...
D:hvworkiProject1yProject1.C{21): 'Interrupt’ not be used, and be bypass
memory 8x8 ™~ 8x57 are free
Use 8 memory, Remain 88 unused memory
Check Sum is @xC50FEQ
PHMS138 : ROHM Size : Bx5F8
PHMS138 : Last use Code : B8x4F , Remain Free—-Code : Bx5A9

8 errori{s), 1 warning(s)

+£
» | Buitd [ Log[Find in Files 1]Find in Files 2]
Ready Ln 5, Col 1

Fig.4-2. The assembly information window of Mini-C program

& If there is no red error message in the window, that means the program is well assembled.
€ A Warning message in yellow is usually an unused variable or code detected by development tool to alert the

user.
4 Double-click the Error/Warning message in the window to specify the corresponding statement location.
€ Right click the window to open a function list. By using the list, you can quickly reach the previous or subsequent

error, as shown in figure 4-3.

jﬂﬂumpile .-
D - \vork\Project1\Project1.PRE
D:\worki\Project1\Projecti.C
Link ...
D:\worki\Project1\Project1.C(21): 'Interrup :
memory Bx@ ™ Bx57 are free Prev ltem Shift+F4
Uze 8 memory, Remain 88 unused memory Mext Item F4
Check Sum is BxC5OFE9
PHS138 : ROHM Size : Bx5F8 Docking View
PHS138 : Last use Code : 8x4F , Remain Fre Hide

8 error{s), 1 warning(s)

L4

= | Buitd [LogFind in Files 1]Find in Files 2]

Ready Ln 5,

Fig.4-3. Quick debugging method based on Mini-C assembling messages
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4.3. Development tool’s workspace management and debugging environment

In the left workspace of FPPA™ IDE, you can see contents shown in figure 4-4.

| x|
--58@ Project1 files
-4 Source Files

Projecti.C

& Header Files
extern.h

& Include files
PH5138.IHC

E Projecti1.PRE
Project1.C
* FPPAA
# Interrupt

m jFiIE|'thE|I|'“I:§Ch|°“l§EIrE|

Fig.4-4. Workspace management window

You can use the following four functions by switching windows in the workspace:

(A).FileView: Show files that the current project consists of.
(B).LabView: Show labels that are defined by the current open file.
(C).ChipView: Show the particular information of current FPPA.

(D).BreakView: Enable or disable various Breaks of ICE.
You can double click a file for opening , or right click the file and click Open.

Example: Double-click + file -> To open a file
Double-click + Label -> The cursor moves to the Label definition

4.3.1. FileView
(1) Changing the preposing file of IC setting

Right click the Source Files or the Project File, and then select Change .PRE to Project in the open menu to change
the current preposing file, as shown in figure 4-5.
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| x| H

Build
Projec Change .PRE to Project...

& Header F Add Files to Project...
extern

BN Docking View
Projec Hide

Projectl1.C

+ FPPAA

# Interrupt

m | [ Fileview [*=Labvien]® chipvie | *Z Breakvi

Fig.4-5. Changing the preposing file of IC setting

il

(2) Linking the file

Right click the Source Files or the Project File, then select Add Files to Project in the open menu to link the file that
you want, as shown in figure 4-6.

Jﬂ|

g rBJERC LT Build
Change .PRE to Project...

Add Files to Project...
B exter
RIS Docking View
B Proje Hide
Projectl.C
+ FPPAB
# Interrupt

m | [ Fileview [*=Labvien]® chipvie | *Z Breakvi
Fig.4-6. Linking the file

(3) Removing the linking file

Right click the .C file under the Source Files, and then select Delete in the open menu to remove the unneeded file
from the project, as shown in figure 4-7.
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| x|

--58 Project1 files

& Header Files Compile Projectl.C
extern.h Delete

& Include file
Projecti.

Projecti.C ~ Docking View

+ FPPAB Hide

# Interrupt

Open

m | [ Fiteview [*=Labvien] * chipvie [*Z Breakvi] |

Fig.4-7. Removing the linking file
(4) Reference files of Head File
Right click the Head Files, then select Add Files to Folder in the open menu to link the needed file. However, this
function is for quick reference only and will not affect the assembly results.
(5) In the ASM type project, only one master file is allowed in the Source Files project; In the Mini-C type project, the
link files can be assembled separately (" Compiler XXX.C").

4.3.2. LabView

(1) There is no more information in this window when the assembly is not okay. As shown in figure4-8.

| x|

...... ES Wait assembly D.K.

m [[5] Fitevi | ®2Labvi[® 2 chip ] * EBreat]

Fig.4-8. The information in LabView when the assembly is not okay

(2) After the assembly is okay, the information of this window is shown in figure 4-9:
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FPPAA {void}

--F@ Project1 Label Uiew
BE Label
-4 Proc
+ FPPAO

-ADJUST IC SYSCLE=IHRC/8, IHRC=16H

BE Vvariable
B Bit

while (1)

= [ 5] Filevii| ™= Labvi[®2 chipv] *ZBreak]

Fig.4-9. The information in LabView when the assembly is okay

LabelView project stores a list of known symbols, which can be divided into four categories: Label/Proc/Variable/Bit,
described as follows:

Label: In the ASM project, any statement whose syntax is"XXX:" .
Proc: In the Mini-C project, any statement whose syntax is “void XXX (void) {} ".

Variable: Any variable whose syntax is "BYTE /WORD/EWORD/DWORD XXX".

Bit: Any parameter whose syntax is 'Bit XXX [: yyy.n]'.

In the example shown in figure 4-9, you can double-click an item to quickly switch to the target location.

4.3.3. Debugging environment of development tool

Click Reset(Ctrl+F5) , Go (F5), Single (F11), Step Over(F10), Run to Cursor (Ctrl+F10), PC to Cursor(F12),
Animate Single and Animate StepOver and any other operations of the Debug menu to enable the system to enter
the debugging environment. The function selection is shown in figure 4-10.
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mWindow Help Code Gel

% Rezet Ctrl+F5
=] Go F&
™ Zinge Fii
ﬁl Step Ower Fio
1@] Breakpoint Fa

Breakpoints ... Alt+Fa

Mnimate Single
Mnimate StepOver

Fig.4-10. Debugging function selection

When you enter the debug environment, the window you see is shown in figure 4-11.

Bl PADAUK - 0.84 {Proj : D:\work\Project1\Project1.PRI} - [D:\.\Project\Project1.C] - O e
T Fle Edit View Execute Debug Window Help Code Generate Application Note

o|(8] ) [*|@] -[o| EEW elelx|alols| sl o] BlEllu EEEO
PR

| x|

--68 Project1 files
-4 Source Files
Project1.cC
-4 Header Files
extern.h
-4 Include files

FPPAB {void)

B PHS130.INC
Ei Project1.PRE
-.4@@ Project1.C
* FPPAB
# Interrupt

while (1)
{

INTEGS
.ADJUST IC SYSCLK=IHRC/8, IHRC=16HHz, UDD=5U, Bandgap=0n;

uoid Interrupt {void)
K

pushaf;

if (Intrq.T16)
i

Intrq.T16

u | Elio[EIRA)
@ memory, Remain § | x| Context: [FEam) v| [xl7297 _v (%] Hame Value
Blicheck Sum is BxEDO4AG <] = T = m]ua = <]

= | [ Fitevie [ Labvie[*2 chipvi ] *ZBreaky

: ROHW Size : o808

® | Buitd [Log[Findin FitJ Findin Fil = | & Auto[G Local| = | B memory 1[E memory 2]

Ready Ln 7, Col1 ICE |Stop NUM

= | Ewail G wat] Ewat] FEwat

Fig.4-11. Debug window
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(1) The upper right register window: Record the information of each relevant register of IC.
(2) The bottom right Watch window: Display the variable input by the user.
(3) The lower middle and right Memory window: Display RAM and LCD data in Hex format.
(4) The lower middle and left Variable window: Record three kinds of information:
1) Context: Stack information of the current program.
2) Auto: Display the Variables that may be used in the next execution.
3) Local: Display the local variables of a program
(5) The Chip View window of upper left Workspace:
The Chip View window records FPPA's A, FLAG, SP, and so on. As shown in figure 4-12, users can quickly view and

modify the values of A, FLAG and SP of FPPA in this window.

| x|

- IP 8 - FPPAB (8)

A:88 FLAG:FB® SP:FF .
FPPAB (void)

-ADJUST IC SYSCLE=IHRQ

while {1}
{

= | [ Fiteview | ®ci Labview |*2 chipview [*£ Breakview | | | 4

Fig.4-12. ChipView window information

For multi-core series IC, the Chip View window displays the information of each FPPA. And there are two modes (Mult.
Traps and Single Trap) for you to choose. The default mode of IDE system is Single Trap mode, as shown in figure
4-13.
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=B IP @ : FPPAA (6B)

A:FF FLAG:F6 SP:00 void  FPPAB (void)

d

L 1P 1 : FPPA1 (6E)
A:00 FLAG:FO SPagg

JADJUST IC  SYSCLK=IHRC/E, IHRC=16HHz, VDD=5U, Bandgap=0n;

Mult. Traps

»  Single Trap
» Show Register

»  Docking View

Hide

woid FPPAA {void)
{

¥

L

goto 43

Fig.4-13. Multi-core IC ChipView window information

B |n Single Trap mode, you can only monitor one FPPA at a time. If you want to switch the FPPA to the other,

just double click it, as shown in figure 4-14.

- IF 8 : FPPAB (6B} . .
void FPPAB (void)

A:FF FLAG:F& SF:08
IF 1 : FPPA1 {BE) JADJUST IC SYSCLE=THRC/8, THRC=16MHz, UDD=5U, Bandgap=0n;
A:@0 FLAG:FO SP:80

Fppen = AxFF;

vhile {1}
{

FPPA1 {vnid)

Fig.4-14. The information of switching FPPA in Single Trap mode

The explanation of figure 4-14: IP 0 is the FPPA that be executed(the position where =*stopped in), IP 1 is the other
FPPA that will be executed next time(the position where = stopped in). Click Single(F11) based on the current state to

monitor IP 1. As shown in figure 4-15.
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B IF 8 : FPPA1 (6E)
fA:FF FLAG:F6 SP:B0

S H {6E) . - o
@ I 1 FPPAT ‘6E_'I SADJUST IC  SYSCLE=IHRC/E, IHRC=16MHz, UDD=:U, Bandgap=0Dn;
AZHR FLAG:F® 5P :8A

FPPAB (unid)

Fppen = BxFF;

while (1)

{

FPPA1 (unid)

goto 5

Fig.4-15. Information after switching FPPA

® In the Mult Traps mode, you can monitor two FPPA at the same time.The Mult Traps window is shown in
figure 4-16.
| X

yoid FPPAA {void)
{

FPPA1 (6E)
. —_—
A:FF FLAG:F& 3P:-8@
-4 IP 1 —— Stop Here --—-
B FPPA1 (6E)
Enable Trap
A:80 FLAG:FO 3P:-988

-ADJUST IC SYSCLK=IHRC/8, IHRC=1646MHZz

fppen BxFF;

while {1}
{

}

yoid FPPA1 {void)

{
goto $;

y
Fig.4-16. Mult. Traps window

In the mult. Traps mode, you can click mto enable Trap to monitor each FPPA at the same time. Of course,

you can also modify the related contents of FPPA, including A, FLAG, SP. As shown in figure 4-17

: -8 IP @
Ei_FPPA1_(6F) Ei FPPA1_(AF)
® - Enable Trap
ASFF FLAG:F6 SP-@0 TP TTATTESP: 09
=@ IP 1 --- Stop Here --- @8 IP 1 -—— Stop Here ——-

Ei_FPPA1_(GF) FPPA1 (6E)

® - Enable Trap
h:ub FLAG:FB SP:00 A-00 FLAG:FO SP:08

Fig.4-17. ChipView window information
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(6) The Break View window of upper left Workspace:
1) In the Break View window, you can enable or disable various Breaks of ICE. As shown in figure 4-18.

| x|

+- @ Reset Break :

= | 5] Fileview | ™2 Labview |*2 Chipview | = Breakvie

Fig.4-18. Break View window information
2) Reset Break: Detects whether Reset occurs.

4.3.4. Disassembly code of development tool

In a pure assembly language environment, a single step may be interpreted as executing an assembly language
instruction; But in the environment of Source Level Debug, "single step" means executing a single line of instructions,
which may contains many assembly language instructions, such as macros, or C.
If you want to step through assembly instructions, you should select Disassembly( as shown in figure 4-19) and click
Single (F11) after you entered the debugging environment.

Bl PADAUK - 0.84 {Proj : D:\work\Project1\Project1.PRJ} - [D:\..\Proje

File Edit BUENN Execute Debug Window Help Code Generat

D& B Fall soreen | e =0

4 % ?‘ Work=pace ALt
(B Output Alt+e —

|_ Debugz Windows Watch AL t+3
+

Frev Error Shift+F4 (e el (A
Memory AL+

Hext Error F4
Variables Alt+d

Eegisters Al t+5
Dizaszembly Alt+E

extern.h

-4 Include files

PlEEO

Fig.4-19. Disassembly selection window
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In addition, you can right click the assembly code window and select Save List File in the pop-up window.

4:  void FPPAA {void) -
B naeae00a GOTO LBAe17 Go To Source
--- D:\Mork\Source\Project1\FPPA_1.C —-—-
H if (* UART_In) goto err;
return;

Show Mext Statement
Save List File

Docking View

void  FPPA1 (void) Hide
GOTD LBODSE L

Fig.4-20. Disassembly window

4.4. Practical example

Here is an incorrect example:

static wvoid Sub_8({void) E
4

-4 Reset Break : Enable
@ Enable

delay [§]
H

=y nid FPPAB (void)

-ADJUST OTP_IHRCR 8HIPS

Hif _SYS(FPPA) t= 2
pmode Program_Hode ;

8xFF;

while (1) Sub_8();
H

woid FPPA1 (void)
{

WORD point;
point = gx5;
do

{

=point = BxFF;
¥ while(--point$0);
goto 4

= [ 5 Filev[®2Laby ] * 2 chigl ®

Fig.4-21. The wrong example window

Brea,[ ] >

After calibrating IHRC, FPPAO enters an infinite loop and calls Sub_0. FPPA1 cleans RAM. After ICE executed Free
Run, the ROM Break will be triggered as look-up instruction is used during “.ADJUST_OTP_IHRCR( or .ADJUST _IC
SYSCLK=IHRC/x,IHRC=16MHz ....... )" calibrating IHRC. This is a normal behavior of the program.

Execute Free Run again, and the following information appears on ICE, indicating that the program was jump from
0x18 to illegal Ox1F3B. As shown in figure 4-22.
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PADAUK Developer Studio [0.54]

_'] Ower the source code range [0000 -= 113b]
' need reset again

[l

-

=T

f

Fig.4-22. The illegal information window of IDE

Look through the disassembly window, address 0x18 is the ret instruction of FPPAO, the value of SP is 0x00; Then look

through the Memory window, SP(its name in system is ?_Stk_0) is also in the stack range of FPPAOQ, but RAM 0/1 was

broken to 0x3b/Ox1f. That explains why IP is 0x1f3b after RET(in this example, ICE's IP valid range is Ox1FFF, so

OxFF3B --> 0x1F3B).

The other distinct possibility is that FPPA1’s Point accidentally crosses the boundary and modifies RAM 0/1 (such as

IDXM Point, A, * Point = xx, etc.). On this condition to check FPPAL, we find that the Point of FPPA1 really crossed the

boundary. This method is also suitable to more complex situations.

Dj=|@| [

RETI

delay
DELAY 0x8

F- 3}
=S4 00000018 RET
8-

9: wvoid
18: ¢

FPPAB {void)

|gj|lﬁiﬁﬁﬁfiﬂ Eﬂ‘$§| |El‘@@‘

4% % %] & B[

i q T

=[x o000 R -

b = | Ememory 1= memory 2]

| x|
4 IP 8 : Sub_@ (18)
A:08 FLAG:=F6 5P:
B IP 1 = FPPA1 (45)
A:FF FLAG:=F1 5P:
: Adaaeaz
FLAG:=FB 5P:
: Boeead
FLAG:=FB 5P:
: Booaoy
FLAG:=FB 5P:
: foaeas
FLAG:=FB 5P:
: fo8eds
FLAG:=FB 5P:
: Aaaeay
FLAG:=FB 5P:

5 Filev | "= Labv] ®2 chipy[*=Breal

#include

static woid Sub_B8{void)
delay a

uoid FPPAA (void)

A
-ADJUST_OTP_IHRCR SHIPS

#if _SYS(FPPR) *= 2
pmode  Program_Hode;

BxFF;

while (1) Sub_6{);

Fig.4-23. The window when checking FPPA1
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