SRR D BRAT

tenx technology inc.

TICES8

User Manual

www.tenx.com.tw

tenx technology, inc.
Rev.1.0, 2007/01/05



UM-TICES8_EV10

Contents
Product INtrodUCHION ... e, 2
(I [ 1o Yo [ o1 1o ) o FUUR TR TR 2
2. System Configuration ............oooiiiiiiiiiiiii e 3
3. Software INStallation ... ..o 4
QUIECK S ANt ... e 8
MU FUNC I ONS ..o e, 14
1. Main Screen-FUNCioNS iN MENU .. ..o e 14
2. MaAIN SCrEEN-TOOI BT ... .o 16
3. MaIN SCIrEEN WWiNUOW .. e e e 17
4. EnvIironment Set WINAOW .....ouonieie e 23
S o 1= o JA AT s To [ RPN 26
Tips on using the Software ... 27
1. USE Of Bre@kPOINt .. ... oo e e 27
2. USE OFf INCLUDE . ... .o e 32
3. USE OFf VUGl CirCUIL ... oo e 33
POINES £0 MO ... e s 37

1 tenx technology, inc.
Rev.1.0, 2007/01/05



UM-TICES8_EV10

Product Introduction

1. Introduction

To minimise the development time and process, tenx technology exclusively designed
the IC emulator-TICES8. TICES8 was developed by tenx technology; it supports all IC
models in the TM58 series.

TICESS

TMS58 EMULATOR

[TICE58 exterior]

% System Requirements:

1. IBM PC 486 compatible or above.

2. USB Port.

3. 64M memory space or above.

4. WINDOWS 2000/XP operating system.

% Features of TICE5S:

USB port connection to computers, high-speed emulation.

With internal or external oscillator.

Ability to set up BreakPoint.

Internal and external RESET.

Hardware and software emulations.

Compiling, debugging and assembly can all be done with the software.

In addition to AUTO (GO) and (STEP), also provides STEP INTO function.

Noohkhwh =

2 tenx technology, inc.
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2. System Configuration

Light

indication
100 pin socket
for POD

T LCLEDY

Extend Port

00" by pop

USB PORT
Power switch
Power socket

Ly b | 1

%4?;»

POWER
= 1
OFF ON

[ Unit exterior])

s Connect the 100 pin cable to TIC 58 unit and corresponding POD board.
% Connect the USB cable from PC to TIC58 unit.
s Connect power cord.

s« Turn power on and finish hardware installation.

— .- USB CABLE
L Oa
— D
TICES8 POD BOARD
P Target Board
3 tenx technology, inc.
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3. Software Installation

[Step 1] (1). Double click on TICE58 software and unzip the file. When it's done,
a TICES58 index will be generated:
(2). Double click on TICES5S folder:

& New Folder = 10 x|
File  Edit “iew Favorites Tools  Help | |',"

L Back = i A ~ [SI5 _\' Seatch || Folders -
€ | 2 !
Address |[,':| Ci\Documents and Settingsjianzhen)DeskiopiMew Folder j a0

File and Folder Tasks £

= Make a new folder

@ Publish this Folder to the

W'eh
kel Share this Folder
SETUP
Setup Lavncher ( SETUP EXE)
. Installhield Corporation, Tnc. . . .
[ Step 2] Click = to enter the following software installation
screen:
B o] |

File Edit Mew Fawvorites Tools  Help ‘ --:f
@Back - \_,a;' b I? /_\] Search - Folders -
Address Ilﬂ C:\Documents and Settingstjianzhen!Deskiop! TIce_1. 17c\DISKL j Go

File and Folder Tasks # .E‘] E}% g

9 Make anew folder _INST32LEX_ _ISDELE¥E  _SETUP.1  _SETUP.DLL  _SETUPLLIE  DISK1ID  SETUR.EXE

@ Publish this folder ko the

Web g : !
g share this Folder [} a
SETUP,IMI SETUP.IMNS SETUR.PKiG
4 tenx technology, inc.
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[ Step 3] Click | NEXT | to start installation:

<1 Setup

TICFKES8 Enuilator

‘Wwelgome to the TICESS Setup program. This program will install
TICESS on your computer.

Itis strongly recommended that you exit all Windows programs
befare unning this Setup program

Click Cancel to quit Setup and then close any programs you have
running. Click Mext to continue with the Setup program.

WARNING: This program is protected bu copyright law and
international treaties.

Unauthorized reproduction o distribution of this program, or any

Portion of it, may result in sewers civil and criminal penalties, and
will be prosecuted to the maximum extent possible under L.

Cancel

5 tenx technology, inc.
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[ Step 4] Click | NEXT | to continue:

3! Setup

TICESS Emulator

Tser Information.

Type your name below. YYou must aka type the name of the
Gompany you work for

[TIGERXF]

Company:  [BBETIGER

<Back [ Hed[r, |  Cancel

[ Step 5] Click | NEXT | to start installation:

-\ Setup

TICESR Emuilator

Start Copying Files

Setup has enough infarmation to start copying the program files.
If you want to review or change any setfings, click Back. If you
are satisfied with the settings, click Nex! to begin copying fles.

Curent Settings:

Selup Type:
Complete
Target Folder
C:\Program Files\ Ten TICESS

User Infarmation
Name: TIGEARP
Company: B38TIGER

6 tenx technology, inc.
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[ Step 6] Software installation screen (when the figure in red column reaches 100%,

the installation is complete):

¢4 Setup

TICESS Emulator

Decompressing Files In CiProgram Files\TenATICESS
chprogram filesitenxitices8itenxice. exe

tenx technology, inc.
Rev.1.0, 2007/01/05
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Quick Start

[Step 1] Run TICE58 program

IE.Start & (B e Removable Disk(G:) | ) DISK1

Windows XP Professional

Set Program Access and Defaults

‘rindows Catalog

‘indaws Update

Documents
Setkings

Seatch

Help and Suppark

Run...

» [ OpertPH

|@ Janus Security Inc
) Microsoft Yisual Studio 2005

, |:[!i?| Hyvperanap-0w 5

Shut Down, .,

| E’,ﬁ Tenx

[ Step 2] When the TICES8 software is running, it starts downloading from USB device
and TICE58 unit.

TICES58(ver: 1.17c)

Fi: Project Edit Yiew Run Drokpoint Jocls Windows Help

=0

3]

Memery

|| &

RAM: INDF
o0 [m [no2 [0z [os [os [o6 [or [o8 [o9 Joa [og [oo [oo JoE [oF | i‘
0000 | o0 oo oo oo oo oo oo a0 i) oo oo oo oo oo oo a0 ‘
m

0010 | o0 oo oo

o0

oo

oo

oo

on

on

0020 | ~|
Program Memory Register

pO00 0000 SFFF RETI i‘ eq Name Hex Dec Binay =~
0001 0001 FFEF RETIL RO m o T0000000
0082 #0002 “SEXE Ll C i} [ 00000000000
0003 0003 3FFF RETI
L w e TATUS oo i 00000000
0005 0005 GFFF RETI o i o 00000000
0008 0006  SFFF RETI PATA o o 00000000
0007 0007 GFFF RETI DRTE oo o 00000000
0008 0008 FFEF RETIL =5 o i 00000000
0008 0009 3FFF RETI DIF_A oo o 00000000
0010 0004 3FFF RETI DIF_E o 0 00000000
Qo911 “000F “3ETE i ELECT oo 0 00000000
B ol 3 » Tackd o 0 00000000000
G353 sgacE aver TACKZ fi i 00000000000
0015 OOOF 3FFF E
0016 0010 3FFF E
0017 0011 3FFF R
0018 0012 3FFF R
0019 0013 3FFF R
0o0z0 0014 3FFF H
00z1 0015 3FFF H foo
0022 0018 3FFF R
0023 0017 3FFF RETI
0024 0018 3FFF RETI
0025 0018 FFFF RETIL
00zZ6 0014 S3FFF RETI
0027 001B 3FFF RETI
00zs 001C 3FFF RETI
0029 001D 3FFF RETI
0030 O001E 3FFF RETI
0031 OO01F 3FFF RETI /L‘
0032 0020 3FFF RETI K1 L
0033 00z1i 3FFF RETI
0034 00zZ  FFFF RETIL Walches Stacks |
0035 0023 SFFF RETI Stack | Add [ Procedue j
0036 0024 3FFF RETI STACKT 000
0037 0025 3FFF RETI W{ 000
0038 0026 3FFF RETI
0039 0027 3FFF RETI
0040 0028 3FFF RETI

0 | R

]

tenx technology, inc.
Rev.1.0, 2007/01/05
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When Initialing indicates 100%, the download is complete, and the program is

ready for use.

X If the downloading fails, press the
software to download again.

key on the far right to enable TICES8

TICESB{ver: 1.17c)
Fle Project Edit Yiew Eun Breokpoint Tooks Windows Help

8|8

Memary RAM: INDF
0 [m oz [o03 [ Jos [oe [or [os o3 [oa [o8 [oc Joo [oE [oF | fl

o000 o0 o0 o0 00 o0 00 00 00 00 00 O m o m |

00j o0 00 00 00 00 00 00 00 00 00 00 00 00 00 o o |

0020 = | ~|

Program Memory Register

OO0 0000 FFFF RETI i‘ egame Hex Dec Binay |
0001 0001 3FFF RETI RO W 0 |
e oo oo o F w0 |
e e ek TATUS 00 0 ooooogno |
0005 0005 3FFF RETI B 00 0 ooonomo |
0005 0006 GFFF RETI PRTA o 0 ooooooo0 |
0007 0007 3FFF RETI ORTE o 0 0000000 |
0005 000G 3FFF RETI c o 0 oooooono |
0008 0008 3FFF RETI DIR_A 00 0 oooooooo |
0010 0004 SFFF RETIT DR B m 0 ooooooon |
EEE EEE‘; :;g ST ELECT i 0 oooooooo |
Fr P— TACKT 000 0 00000000o0a. |
0014 OODE 3FFF MAcke [ oon o oooooooono |
0015 0OOF 3FFF k: il
0016 0010 3FFF R Initialing....
0017 0011 3FFF R
0018 0012  S3FFF b 5%
0015 0013 3FFF b
0020 0014 3FFF b
0021 0015 3FFF b =
00zz 0016 3FFF

0023 0017 GFFF RETI
0024 0018 GFFF RETI
0025 0018 BFFF RETI
0026 0014 GFFF RETI
0027 OO1B  GFFF RETI
0028 001C  3FFF RETI
0025  001Dh  3FFF RETI
0030 O0O01E  3FFF RETI
0031 O001F 3FFF RETI ’J
003z 0020 3FFF RETI ﬂ ‘ H
0033 0021 3FFF RETI
0034 0022 3FFF RETI Watches Stacks |
0035 0023 3FFF RETI Stack | Add | Puocedue -
0036 0024 SFFF RETI STACK] )
0037 0025 GFFF RETI W{ o0
0038 0026 GFFF RETI
0035 00z7  3FFF RETI
0040 00z8 3FFF RETI - AIL‘
| I |

ﬁ#om p—

gl b j'!l 7| @] % g ‘

1 Diomepdesthiy Deecoenentiledob BSRER SBaeel 2 i i |5Q|[£3|[H |[5|ml“?iml'fﬂ ||:P.|I:a|[l:|[l:||[E|[F
00| FF oW OB N OF N N0 M 0 W M M o0 MW
i 1]

000 m O N B W W o0 o 0 W MmN N M
Ml s e e b b b o o o b o T

II
(L1

Program Memory

9 tenx technology, inc.
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[Step 4] Choose path, and enter project name (for example: test.pj), then click save

button as shown below:

-~ NewProject

X

Basic |

¢

A4 =T

A=sm Bin Hex
Azzembler language format
[T Create new asm file
Project MName:
Fath:

|
o 0K | XCancelI

=

| o o o
20
Save in: I._'.' TICESS j - =k EB-
File niame:

Jtice58 pi

Save as type: I".pi

;I Cancel |

Save I

Z

TTHCERT T
|| | STaCk2 0oa

[ Step 5] After clicking OK button, a screen with ‘IC Select’, ‘Configuration’ and

‘Add Source Code’ will appear (See below). (IC model needs to match the
corresponding POD board, please refer to related POD board)

Prj nams: [Dttemptitest pj

IC Select: |TM58P20
Project Source file

=+ Acd |
= Del |

F-FOSC=LP (Low Speed)
--W‘D'I'E=Dis able

- CBT=0N

@ TYPE=General

E LY=4¥

I~ External Clock

1D
1D : IFF 1D3: IFF
1D2: IFF 1D4: IFF

I~ External Reset

10

tenx technology,

inc.
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[ Step 6] Firstly, select IC model, then click

+ Add

to add Source Code (Here we add

TICES58 sample file, the path is C:\ProgramFiles\Tenx\TICE58\example
\AP-TM58XX _01S, <C: may be different due to various configurations>)
Select AP-TM58XX _01S.asm, and then press Open.

Maodify Project

BT im

Frj ﬁameilC:'\Pngram Files\ Tend TICERSicehs pj

W 0K |

IC Select: |TMs6P10 = XK Cancel
Praject Saource file
=+ Add |
= [gl |
open 21|

#-FOSC=LP{Low Speed)
[ WDTE=Disable

- CPT=0H

& TYPE=General

- LV=4%

Look in: | () TICESS

R = s =

7 Froject.asm

File narne: |Proiect.asm Open I
Files of hype: I"_agm j Carcel |
b
| IDZ |FF ID4: |[FF |
11 tenx technology, inc.

Rev.1.0, 2007/01/05



UM-TICES8_EV10

[ Step 7] After ‘Add Source Code'’ is finished, the screen comes back to configuration,
see below. For the sample program, our settings are:
Type: Advanced
FOSC: HS
WATCHDOG: DISABLE

After finishing with the settings, press v K
Prj hame: |Ditermpitest pj " OK I
IC Select: |[TMEsF20 -] X Cancel |
Project Source file
----- CMProgram Filesh\Tenx\TICESS\SampleAaP-TSSH X 01SWAP-TWS3XH X _01S.asm =+ Add |
= Dl |
~-LP {Low Speed) =]
L NT {XT}

-HS (Hight Speed)

=-WDTE=Disable
= CPT=0FF

= I:V=4V I~ External Clock  External Reset
15
-2.3% ID1: [FF 1D3: [FF
i DonTt use
= 1D2: IFF 104 IFF

% External Clock:
To switch between internal/external clock, un-tick box for internal clock (the fixed internal
frequency is 4MHz). When using external clock, the figures of Y1, R1, C1 on TM58POD
board need to be adjusted, see table below:

Y1 R1 C1 C2
32.768K 47K 4.7n
455K 47K 680p
1M 27K 20p
2M 20K~27K | 20p
4M 20K~27K | 20p
8M 1K 20p
10M 1K~470 20p
12M 470 20p
14.374M 100 20p
16M 3.3 20p

% External Reset:
To use the internal/external RESET, un-tick box for internal RESET

% |ID: There are 4 selections, users can self define ID, default is FF

12 tenx technology, inc.
Rev.1.0, 2007/01/05
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Aok

[ Step 8] Press = compile, debug and download files to TICE58.

- TICESS {ver:

1. 1¥c)

Fil= Puoject Edit Wiew FRuon Bieskpoint Tool: Windows Help

= TR o =t e (s T Sl | R _
O 3IC ] ¢ [l 2] ] B[ [ 7] [ 0] ]
teman FRAM: INDF :
00 [m [o2 | |o4 |5 |oe o7 |os [o3 [oa |
0ooo | oo 0a FF- |58 ED oo FF ] o on o
oouo | oo ] (i L] o oh il il i} i} i
_ 0020 | - - P = = = E
Program Memory

% If no errors are found in compiler and program is fully downloaded, press IELO

A
free run the program, or press l‘ for single step function.

Ll

% If errors are found during downloading, press = to restart downloading.

Below is the screen after downloading is completed.

TICESEqwer: L.1Tch

[0 el ity Decemmentribod |- RS0 T ES Tikse i) ams

:_".FJ Fraaci Bt Yaw B Emdpaml lsat Wmécwr Hilp

& @ v valavenh

=&

_ﬁ{?iﬁ

ERREINOE
+ toasl [ Jo (e (o [n v e v |[o o [e e [c o [ (=] B
| m n FF pi=l (2] [ FF m m j] m m o m m = —1
| DB | o0 1] L] w [C1] m L] m L] m o o L] m L] m
[ m L] m o 41 L) w m m oo m o m o m e
..................................................................... = |- Ragistar
APEARES LERLFRRRFRIRE] BT - - CEREREREEEELFELREEERN LY EERFE FREIR: s HWea | e | mewy | =]
e e e e A0 O e e THAL a [F] oo |
IF EQF o ™ FF WE BRH |
:!m :5: mr: STaTk HE = mntm |
= 1] B : - I |
BTATUS ] T :;:m '_; N :U;ET:',:: i
:::'11‘ :E:_’ “:: FORTE F =0 i |
PR El s FULH - “ Hoey |
FULL_HE EfF mH B = a bmepmaclll|
= El #1H wld il ! baoceal
IReE i ol "WTTEEL ] ] moment |
HIFTHEL Bl #if ThaH T O £ =] o |
THELOCHTFOL Ef #aH THAZ vl 7 23 |
THRECOHTRAL Ei #5H Tiflifm | == unmn |
THRE PRELSED i 6l TERz P | FF = i |
THFEPRELOED i FIH TR F = anmn |
WATE_T® ki i [ F SR T T |
: STATYS FEGISTES WEFEUF | @ [ e |
& U n AT o a Do |
e g I MDA_A ¥ E wnmn ||
a iy 2 WhRE | o = |
::: :';':J' : FLECT ¥ & b |
i et 4 STalEn am a aEEE |
K zqu 3 :m:r? e ° Da00en00d |
----------------- TR BEATETER —--mmmmm==mmmeemmmmmm T n
TIZPDE EgU o DOEOEED |
EXINTED ZgU 1
EXINTEL ZgU 2 ;
TAELA  EgU ] i
wm oo st )
pmmmmm e m e e e TR EESIETER = e mmmm e mom e e i Ash _[ Prooodes
THIOF ER ' H=A] W
EXINTIO g 1 BN L]
EXINTIL g T FA T [
THELF g 1 ST i
THEEF (] 2 = — | _plﬂ

4

== | T

1) |[221 oeed oot ||[oetwss || s || ddvecs |[woroe ||

13
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Menu Functions

1. Main Screen-Functions in Menu

TECEM ver U.LTcp - (B lered wintd y Deceseeriided 42 R BEE TES Tremsrs] are]

Tafk lowi B Vew Ren Bdpemt Yook Mmdoe ey

=

% @ & By

Py FUsM: IMEIF
T il — [®| ] [ Jw [ [* ] J
o | m m oW m m |
o m nm o w W W |
| m m m m m =]
S — a | Pangaier
; EEY Y- 1 2 b CREEE g Plarss [T Oec | B -
o T L D 7] 3 ETTTTT]
by oy i e * w3 annmm
THRD Edii e e = SRR
g3 i i i 1] EN e
=TATIS B o oo Ty : Mt
ﬂu : ::: :,:: FOATE FF = M
- - nay FULL_H 1] 1 S
FILL_HI o] il L] m L Bt
1miE ] 25l ROF L] ! ity
TEOF Bl vy “DTEEL_ [i=3 1 L
MITIIL Rl 210 1HA1 L an aL SI00NE
TERACORTRIL i 2 THRIOH | W it HOON0E
TERZCORTRIL Bu ELE i E=E O n1IMN
TERIPRELOLD EJu T THAZ P 23 == BIERIER Y
TERZPRELOAD EqU ot TR FF L A
WAKE_UF Equ 494 THRZ ¥ - EIRRTRE
P e e e e STAPUS RFGTETER = ——————— | WREE_UP [ ] BN |
g B o e (] ] B0
e bk 1 OA_S 1L - wmn ||
1 rqu z EohE | FF =5 TS
et i e FR T
T L STaCEl | om 1 e
" - B SRR e L] BRI
emmmmm e e TR{N RIGISTER — o ommemommm o cmmmm e ST Lo L] L]
TIAFIH B0 1] ETACed o L] DOEECED |
EXTRTHG il 1
EZTNTH TU ]
TERIX U i |
TERZE  EJU
TR EU T b
Fammem e e e e e IRQF REGTSTIR - mmmmmmm e e e Sk | fdd | Froome
TaRE Equ u SR | oW
EXIHTFY Equ 1 Tz | i
EEINTFZ Fil :
TERAT i i %‘ E
TERZT Equ 5 i -I':I
s .
=M an o 2t oeeo et |[nwswas )] Temmrna || wvesce | woton || LT,

File:

—>Create new file: Creates new ASM files.

->Open file: Opens existing files.
->Save file: Saves the current file.

—>Save as file: Saves the current file with another file name.
—>Save all file: Saves all files in a project.

—>Close all file: Closes all files in a project.

->Printer: Printer settings.
—>Printer set: Configures printer settings.

->EXxit: Closes TICE58 program.

Project:

->New project: Creates new projects.

->0pen project: Opens existing projects.
->Modify project: Modifies settings in projects, including configurations, IC models...

14 tenx technology, inc.
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Edit:
->Copy
->Cut
->Paste
->Find
->Replace

View:

->Register: Window that displays the Register.

—>Watches and Stacks: Window that displays Watches and Stacks.

->Message: Window that displays the message.

—->RAM: Window that displays RAM.

->Circuit Output (only applicable in software simulator): Please refer to ‘Tips on
using the software’ 4.3

->Remote Controlled (only applicable in software simulator)

RUN:
—>Free run: Runs the program in full.
—>Auto step into: Runs (all programs) with single steps automatically.
->Auto step over: Runs (the program only) with single steps automatically.
->Step over: Runs (all programs) with single steps.
- Step into: Runs (the program only) with single steps.
—2>Run to cursor: Runs the program only to where the cursor is.
->Stop: Stops running the program
—>Warm reset: Restarts the program

BreakPoint:
->Break Point List: List of BreakPoint.

Tools:
->Compiler: Compiles files
->Compiler & Loading (only applicable in hardware simulator) : After compiling,
programs are downloaded to EV.
->Download Program (only applicable in hardware simulator) : Downloads programs
to EV.
->Software Simulator: When software simulator is in use, no POD board required.
(some functions will be disabled)
->Hardware Simulator: When hardware simulator is in use, POD board required.
—2>Environment Set: Runs environment settings

15 tenx technology, inc.
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2. Main Screen-Tool Bar

Single step run (only runs the

Runs (the main program only) with

Button |Function
Remarks
Icons Keys
@ Open existing files Opens last or previous files
. . Builds new source files
Build new source files
(such as .asm)
@ Save all files in a project Saves all files in a project
.}E Cut Cuts selection
‘ Paste Pastes selection
E Search Searches the program
i F3 Single step run (all programs)|Runs (all programs) with single steps
¥
Al

F4 . single steps, excludes
main program) CALLcommand
F10 Automatic single step run (all |Runs (all programs) with single steps
programs) automatically
L Runs (the program only) with single
A.il F11 (o'row\lu t?{T]astlt(I:']:Irllr?elz?nSt?g rruar;n) steps automatically, excludes
y prog CALLcommand
= 4 F9 Run program Free runs the program
F3 Stop Stops running the program
F4 Reset Program returns to initial starting

point

—
—

Run Compiler and Download

Runs Compiler, and downloads files
to ICE under no error conditions.

Initial ICE again

Initializes ICE again.

16

tenx technology, inc.
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3. Main Screen Window

[ Project File]

This window is devised to display source files or Memory format. Users can configure

their preferred display information.

(1). To display program code, (*.asm) please double click on asm file, as shown below
(Graph 3.3.1-1), the main window will then display program code (Graph 3.3.1-2).

kdemory
=) test.pj
O C:Program FileshTenTICES84S ampletaP-Th"

01 A P-THS
¢

(Graph 3.3.1-1)

org TE£fh
+ goto

oryg Tfeh
+ goto extint

org 0Dooh

St

readtime:
+ OV twrd, w
+  HOYam time tewmp,w
+  movam time kuaf
+  XOYram time_temp, L
+ himss time_buf,7
+ ret
+ himsc del flag,D
+ incm del cnt
+ incm countl
+ movla Fdh
+  XOYam countl, w
+ hitmss status, =
+ ret
+ clrm countl
+ himsc led flag, ledl
+ goto turn on ledl
+

bimsc led flag, led:

(Graph 3.3.1-2)

17
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To display machine code

Please double click Memory, as shown below (Graph 3.3.1-3), the main window

will then display machine code (Graph 3.3.1-4).

~ Prbgram Memory

(Graph 3.3.1-3)

0078
0079
D0s0
Dos1
oosz
e 00&3
o054
DO85
D086
oog?
o0&s
o089
DosS0
Dos1
oosz
o093
o094
DoSs
DOS6
oos7
o0sg
alul=l=!
0100
D101
D10z
0103
D104
D105
D106
0107

O04E
004F
0050
o051
oos2
0053
0054
0055
oose
0057
0058
o059
0o05a
O05E
oosc
005D
O05E
O05F
o060
006l
O0gz
0063
o064
0065
ooee
ooe7?
00es
(n]uf =]
Oo06h
006E

Z000
OEBO&
3101
2055
3F7F
2189
Z1BL
Z158F
3102
2088
3101
Z088
Z100
Z006
2085
310F
Z005
3105
Z00z
3121
Z040
3154
Z0A1
2301
Z08D
3600
0521
FAG7T
ooos
JAB7T

MATII

START

HCF
EZN
MCVLA
MOV AN
EET
CLEM
CLEH
CLEM
MCVLA
HOVAN
MCVLA
MOV AN
CLEL
ICDIR
MCVAN
MCVLA
ICDIR
MCVLA
SELECT
MCOVLA
MOV AN
MCVLA
MOV AN
MoV M
MCVAN
CALL
ETHEC
GOTO
BETHSS
GOTO

PORTE, LED7
01H
LED _FLAG

COUNTL
DEL_CHT
DEL_FLAG
0zH
LED_FLAG
01H
PORTE

PCRTE
PORTA
OFH
PCORTL
05H

E'00100001°
WAKETIP
E'i0000100°
IRQM
THRO, T
TINE TENF
READTIME
IRQM, EXINTH
START
FORTA, D
START

(Graph 3.3.1-4)
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[RAM]
Displays IC RAM information, please refer to IC Data Sheet for corresponding positions.
— RAM: PC
0 | o Jo2 [o3 [o4 o5 [ o |oF [o8 [oa Joa [oe [oc [oo [oE |oF -
oooo | oo e ;53 1C 00 OF O FF 02 00 00 00 00 00 00 @O0
oo | oo i} oo Juli] oo Juli] oo Juli] oo Juli] oo Juli] Juli] a0 Juli] a0
nozo | - - - - - - - - - - - - - - - -
0030 | 0o aa oo aa oo aa aa aa aa aa aa aa ag aa ag aa
o050 | 0o i} oo Juli] oo Juli] oo Juli] oo Juli] oo Juli] Juli] a0 Juli] a0
[ - - - - - - - - - - - - - - -
0070 | 0o oo Jul] oo Jul] oo aa aa aa aa aa aa oo aa oo aa -
l I_'I_I

> In Debug, if modification is required, double click on required field (see below),

enter value, and then press [OK|

[ Register]

Address:

Im Hesx

Ok

12H

| Cancel |

The above graph shows the field to be modified.

Displays IC Register information; please refer to IC Data Sheet for definition of each

Register.

% In Debug, if modification is req
enter value, and then press @

Register

Feg Hame Hex= | Dec | Einary 1=
TrRO e 120 a11110ac

FPC o5z =23 Qo001 010071

STATUS 1C 28 aoo111 a0

BSH uln] u} Qogoooao

PORT.A oF 15 aooa1111

FORTE a1 1 aooaooo

FORTC FF 255 11111111 —
LN e ano a aooaooao

I0DIF_& FF o255 11111111

IODIF_EBE FF 255 11111111

I0DIRC FF 255 11111111

SELECT FF 255 11111111

STACKA Qoo u} Qooooo0o000

STACKEZ Qoo u} Qooooo0o000

STACES aoo o Q0000000000

STalCk4 ano a aooaooaooan _I

uired, double click on required field (see below),

19 tenx technology, inc.
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Address: 1ODIR_A

Ok

Dec

Cancel |

The above graph shows the Register to be modified.

[ Watches/Stacks ]

This window is divided into Watches and Stacks.
a. ‘Watches’ allows users to trace the changes of defined variables in the program.

watches I Stacksl

“ar Mame

Auddr

| Hex

LED1

oo

jula]

% To add variables:

1. Position cursor on Var Name, and

right click mouse button
(See below).

Watches ‘ Stacks\

2. Click Add variable, the window
below will appear, add the variable

Source List

to be observed, then press .

k|

Destination List:

A_TEMP o LEDT
C
—
ar Na Hes CouNTI B
DEL_CNT o
———  Cleardll =
i EXINTF &
EXINTM J
F <L
FSR J
INDF
[NTM
IRQF
IRGM
LED_FLAG
R -
Cance| [
Watches I Stacks I
“ar Mame Addr He= ﬂ
LED oo aa
A_TEMP =] uln]
C oo ao
COUMTA 09 aa
DC o1 e
DEL_CHT et ao
DEL_FLAG aF uln] ;l
20 tenx technology, inc.
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b. Stacks: allows users to observe the values in stacks.
wWatches 5Stacks I

Stack Addr | Frocedure —
STACKT aoo
STACKZ oo
STACKS oo
STACKS oo

.
| | *

[ Operation Messages]

Displays messages during operation, editing...etc.
Buicing CAProgram Fles{Ten TICEMSamalgAP-THEENK _T1S\AP-TMBEK (15 He, AP-TMBRAX 0153
Bl completed successhlly.

[ Other Messages )
Shown as following:
a. Hardware Simulator

||:Tj__| [23.28) | (2337) ||[z=1 oC-0 C- 0 ||[Hardware||[ TM5ER20 | General ||| WDT Dis |

ug - Shows connection with TICES8 unit.
% -> Position of the cursor, when main screen displays under machine code.

[(@371| 5 position of the cursor, when main screen displays under program code.
|2=1 DC=0

C=0 |3 Value of each flag register.

(Please refer to IC Data Sheet for definition of each flag register)
M"Waﬁ —> Currently in hardware simulator.
TM3EP20 | > The IC model to be simulated.

M‘E”E’E" - The values defined by TYPE in TM58P20 Configurations.
(Each IC provides different configurations; please refer to IC Data Sheet.)

MTD*& - WatchDog function is disabled.

21 tenx technology, inc.
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b. Software Simulator

@l (1.1] || (1) ||[z=0 bc-0 c-0

Safthwfare

ThEEF20 | General | WOT Dis |

MQ - Unable to connect to TICES8 unit.
MDHWE"E -> Currently in software simulator.

22
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4. Environment Set Window

% Under Tools— Environment set

:, File Project Edit View Run Breakpoint | Took Windows Help

3C0mpiler -
‘@@@ 3};|‘ I%Compﬂer&lfoading A_i Ail v|®|%‘é
Download Program
- Memory .
& a0l pi Softvre Simlstor [3 [o4 [05 o6 [o7 [o8 |8 [o& [0 [O0 [0
v Hosbvaze Simlator 1| W 0 W o 00 0 00 0 00 00
En'-.-tnzga-u:-.-,- et 000 00 00 00 00 00 o0 o0 00 o0
a. Color
The following window will come up, colors can be changed according to functions.
Environment Set El

Color ]Editur Options | Project hems | A

- Program Memory -

GroupBox Codos

L 3

&

I ¥ ©ro/Cox Text Color || 0010 LI

ooo4  3FFF [ :

I E—— L 52ckOround Color | KR
N oo - 3FFF |l Code Text Color | P

N :

aoog  3FFF |Wm Trace BarColor | GroupBox Color

ooos  aAFFF Feg Mame Hex Dec Register Color

000G 3FFF |B Disable Bar Calor || | [_PC | el el

O00E  3FFF | Grid Col

Qooc  3FFF f B Arrowin Color | D e o

0oao 3IFFF Grid Text Color

O00E  3FFF

O0OF  3FFF B watches | Stacks |

0010 3FFF g

oo 3FFF [ “ar Name Hex Dec

oz 3FFF

oz 3FFF [ Grid Caolor

T Add 0o m 0z
o1 3FFF |0 PrghBox Colar I ! | | I Aab Color
o002 3FFF | uului}

Oola  3FFF ; E
0ME  3FFF Grid T et Color

A: Set up main screen background color

B: PrgMBox Color Sets up box color
PrgMBox Text Color Sets up text color
BackGround Color Sets up background color
Code Text Color Sets up code text color
Trace Bar Color Sets up BreakPoint color when enabled
Disable Bar Color Sets up BreakPoint color when disabled
Arrow In Color Sets up color when program is running to a

certain address

C: Adjust RAM window color

D: Adjust Register window color

E: Adjust Watches and Stacks window color

23 tenx technology, inc.
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b. Editor Options

- .- Environment Set E|

Color Project Items]

AutoRun Step Time

300 = milliseconds

Code Insight
= HEX
~ DEC
" BIN

W 0K | x Cancel |

s<AutoRun Setup Time:
When running ‘Auto step’ functions, it sets up the time for command to move
down from line to line. (unit: millisecond)

% Code Insight:
Only applicable when main screen is under source window, it displays symbol
addresses and variable values.

%3 display modes: hexadecimal, decimal and binary systems

ORG 00H
START
. MOVLA  OFFH
. TODIR  O6H _
LOOP ___— Variable Address

LOOP =0x0002| OFFH
HOVAM 06H

.

.

. HOP

. HOP

. Cor 06H

* HOP

* GOTO LCOOP
ORG 3FFH

' STLRT

THRD  EQU _—ya Variable Value
PC TMRO=0403C| 02H

ATATUS EQU 03H

Pa EQU 05H

PE EQU 06H
EHD

24 tenx technology, inc.
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c. Projectitems

Environment Set E|
Color \ Editor Options Project ltems l
CATESTest.pj

ltems List Delete List

CATESTestp)

vk | X

s When opening each different project, the ‘Quick Open’ option is added under
‘Project’ (see below); for those no longer required *.pj files, they can be deleted

from here. (Under Project, maximum 5 *.pj files can be listed)
TICES58(ver: 1.09)

File  Project Edit View Eun

Hew Project
Cpen  Project
Modify Project

1. CATER Titest.pj

25 tenx technology, inc.
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5. Help Window

a. About

Displays TICES8 version
“sFle Project Edit View Run Breskpoint Tools Windows | Help

|@ S EE Mﬂmpﬂ@m L

ﬂ

Product Name: TICELS

Version: 1.17d

Copyright:Ten¥ Technology,inc.

b. Information

Displays IC models supported by hardware and software simulators.
U Fle Project Edit View Run Breakpoint Tools Windows | Help

7 Lhout..

HardWare Simulator: ;I
TMSEFRPL1O, TMSEERZ0, TE'IEEPll, TMSE8PC10, TMS8PCZ0,
TMSEPR10, TMSEPELD, TMSEERL 1

SoftiWare Jimulator:
TMSEP20, TMSEPC20, TMSEPELN, TMSEEPRIO, TMSERC10
TMSEFP1l, TMOEFR11l

i o
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Tips on using the software

1. Use of BreakPoint

a. For easy Debug run, TICES8 software provides several ways of using BreakPoint,

users can:
press F2 key

use BreakPoint

use Run to Cursor
use Break Point List

clra

iodir prorth
OV am porta
movrla Dfh

iodir porta
movla 05h
select

] h'00100001"

go to the main screen (when BreakPoint occurs)

OV am wakeup
movla h'ioooo01io0!
OV am ircgn

movm tmrld, w

OV am time temp

start
call readt ime

@ [ 1 ircon, exintm
goto Itart
htmss Porta,0
goto start
h=m del flag,0

movrla 05h
HOY am del cnt,w

[} ; SLAatus, =
goto start

® = del cnt
bhtmss porta, 0
goto start
bcm del flag,0

[} T irgf,exintf

h=sm ircmm, exintm
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b. To set up, right click mouse button on desired position for BreakPoint, select “Set
BreakPoint”; to cancel, move cursor to desired position, right click and select “Clear
BreakPoint”.

DR ooH
STLART
- HMOVLO DFFH
- ITODIR oeH
LCoF
- HOVILOL ODFFH
- HOWAR nDeH
- HOP
- HOP
- O aH
- it
- Copw [ola o]
o set BrealPoint
Eun to cursor 1H
o= ppEgng Z2H
STATIIS EQLU oO3H
Pa EQLU oa5H
FPE EQLU oeH
EHD
ORI ooH
STLRT
MOV OFFH
TODITR oaeH
Lo
- [ LELT) WY OFFH
- [ LRRTFL oeH
- HOP
- HDO
O T —
. Cut
- Copwr Nale)=
Paste
FFFH
o . sTART
- Closr EreakPoint
7] Fun to cursor 1 H
F EQLr 2H
STATIIS EQWU o3H
F.o EQWU os5H
FPE EQWU oeH
EHD
28 tenx technology, inc.
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[Use Run to Cursor]
Allows the program to run to where the cursor is positioned.

Tool--->Run to cursor...
Free mm Fa
A uto step anto Fin
Ao step owver Fil1

mtep ower EF3
step 1nto Er
Fvun to cursor

Stop” F3
WarnnF emet F4

s«Move the cursor to where the program code should stop (where the red arrow is
pointing to), as below:
movla b'00100001"
muvanﬂ wakeup -y
morla b'10000100"
OV am ircan

s¢Press Run to cursor or F6, the program will stop where is cursor is, see below:

Where the red arrow points to will be highlighted in blue.

* m::la 05h
+ =eiect

+ movrla h'ool0o0001!
-3 wakeup

+ movrla h'io0ooio0!
+ IOV am iromm
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[ Use Break Point List]

Click on BreakPoint, select Break Point List
Fil: Project Edit View FEun | Breskpomt Tool: Windows Help

Bireak Nlmt List...

I¥ nonz EJE¢W—MBMW

% 00852000 NOP

0007 2000 NOP

%uuua IFFF RETI
.

Dmable

A _,/ Enablz

Enable Al \b

Elk

——
| Disable“‘.ﬂallk\

C-:nl:ulx//\
.
=

A: Used for monitoring purposes

Add

B: Enter the address value for desired Breakpoint then press

C: Address information of all set Breakpoints

D: This function saves the addresses of set Breakpoints; easy for users to set
multiple sets of Breakpoints; users can self define names to be saved; saved

data will be stored in *.pj files.
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[ Main Screen (When Breakpoint occurs)]
A. Displays under source file

nop
+ nop
+ hsm porth, led?
+ movrla O1h
+  TOYam led flag

+ ret

SMATN PROGRAM

main:
= clrm countl
+ clrm del cnt
+ clrm del flag
+ movrla 02h

led flag

+ morla O1h

*  MOoYam porth

+ clra

+ iopdir porth

+  movam porta

+ movrla Ofh
iodir porta

movrla 05h

B
L
- select
L]
* b'o0il00001!

wakeup
L' 10000100’

ircpn
tmrld, w
time_temp

atart:

+ call readtime

= htmsc ircon, exintm
goto SItartc

**Red indicates the set Breakpoint;

B. Displays under machine code

oo07s O04E zZooo
o079 Oo04F OEOS
ooso ooso 3101
oos1 oos1 2088
o0sz= oosz SF7FE
o0ss ooss 2189 MATTT
oosg o054 2185a
oo0sSs ooss Z15F
o00S s oo0s5s S102
& or D057 oosy Z0SS
oo0ss ooss 3101
oos9 oos9 zZ056
oo9So [minpop Z21i00
o091 O0OS5SE 20068
oo9:= oosc 2085
o095 oosD 310F
[mwE=td OO5E 2005
L3
o092 s oos0 z0o0oz
o037 oos1 I1z1
oo09s [ = Z0on0
O
o100 oo&g Z20al
o101 ooss 2301
o100z [mlmy-y.) 208D
o103 o0& 7 Sa00 START
o109 ooss o5z 1
o105 oos9 eI S
o105 [mimp=p N ooos
o107 O0G5E [EN Shry
o100 oosC OS0oF
o109 Oo0&D 3105
o110 O0&E ZEOL
o111 OosF o103
o11= oo7wo S AETT
o115 o071 Z2185an
01149 o077z ooos
o115 o073 eI S
011s [m w3 OCOoOF
o117 oo7s oDzz

grey indicates Breakpoint failed to be set
up; blue indicates where the program is running.

MNOP
EZHN
Mo L A
MOAF A

CLEM
CLEM
CLEHM
MO LA
MO AT
MOWTL AL
ITOT LM
CLERAL
IODIR
MOAF A
MO LA
IODTIR

SELECT
MOWTL AL
TTOT LM

PORTE,. LEDY
O1H
LED_ FLAG

COUNMT1
DEL_CHT
DEL_FLAG
oz H
LED_FLAG
O1H
FPORTE

PORTE
PORTA
OFH

PORTA

E'o0l100001 "
WMAKEUR

IROHM

THRO, W

TIME_ TEMP

READTIME

IRQM, EXINTH

START

FORTA, O

START

DEL_FLAG, O

OSH

DEL_CHT, W

STATUS,

START

DEL_CHT

PORTA, O

START
DEL_FLAG, O
IROQF , EXINTF

*¢Red indicates the set Breakpoint; green indicates where the program is
running. <Note: Users can self-define colors. >
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2. Use of INCLUDE

By using ‘INCLUDE’, the main program’s program code is shortened; users can read
with ease.

roscl,oacliclock pin(@)

sresetbdipal be normal ifo pin(d)
Jresetbliresetbl (pab) be system reset pinfl)
;foscl~fosclrnt (01)--8MHz

lvi~lvlidon't wse(ll)

;

Be0 ACC equ 0%h
second eiu Oah
count_buf equ Obh
binclude "D:Y vens 1706} Te58p210. ine" R
[17] Eigan
morla Ox7f
org 3feh
lgoto  tmrl_int
ory 000k
movam Oxdl
lgoto main
oryg 010h spo——-16,page:d
led table:
addam pc,f
retla 00h e
retla 0lh s
retla 02h anan
retla 03h et
retla 04k angn
retla 05h e
retla 06h g
retla 07h Gt
retla 08h argn
retla 09 shan
retla Oah srion
retla Obh LR
retla Och sragn
retla Odh amian
retla Oeh Srign
retla 0fh snign
retla 10h srign
32 tenx technology, inc.
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3. Use of Virtual Circuit

This function is only applicable under software simulator.
File Project Edit | View Fun Bmakpoint Tool: Windows Help

|T Eegister
@‘ @‘ |w Watches and Stacks

S —— |T Mesage
|w RAM

Circnit Ctpt
Eemote Coirolled

oy
[+ apd1.pj

Cirenit Crutput il

FAD

FAl
Fa2
FA3
FA4
Fah
FAB
FAZ
FBD
FB1
F&2
FB3
FB4
FE&

\Set Pin 4 Output Pin /

Clear
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[Set up Pin]

Circnit Ountpuot

P20
P
P2
P S
FEQO
FE1
FEZ2
FEZ=
FPE 4
FES
FEE |
S sk FPim A Output Fin

A: 10 PIN: this will differ, depending on IC models

B: 10 PIN directions: to set up simulated LED connections, right click on
mouse to select, “N/A” indicates disconnection; please refer to graph 1 & 2
for Vcc and Gnd connections

56 PA1 >

D2
Diir |cn | !\ LED

P Voo D1 X
P Gnd !\ LED
Paz2 X R

Veo —
PA3 Cind PAO[ >— -
FPEO Hin 1 graphl 1 graph2

C: CO: Right click on mouse to set up desired position for LED, there are 3 sets
of LEDs to choose from, each set consists of 8 LEDs, see below graph;
LED2:2 indicates the 2" LED of the second set; LED3:4 indicates the 4"
LED of the third set.

Caircait Ouotpat

Drir |CD ||:1 ||:2 |

SN oo LEDZ:2
P Grd
P2 LEDl- ] D |
Fa3 LEDZ: » 1
== LEDZ: » =3

s 3
FE1 4
FEZ 5
PE3 e

2

Set

D: After the set-up is done, press to save, if the key is not pressed, the

settings will not be functional. To delete all settings, press =&

E: Those 4 columns are left blank intentionally.
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[ Observe PIN Output Status]

Circnit Ontpnt

Irput P B D
Al C
pa3| paz| pai| pao) [0 H setra

ee7| Pes| res| e4| rea| e2| pe1| peof| ([0 H sers |
pc7| pos| pos| posf pos| pee| poi| pooff [0 H setrc |

I Cutput Pin .
Lept: 785403020000 . Bright @
HYHOHOHONO:OHO0]®] L dark @
LED3: 7 6¢ s a3 2o — lnput ()
\ Set Pin ) Dutput Pin /

A: Rtcc: simulated signals from external clock; press once to add value 1 to
TMRO.

B: Reset button, press the button to return the program to initial status.

C: All buttons in the box are functional under Wake-Up or Interrupt; when the
configured Wake-Up or Interrupt keys are pressed, corresponding functions
will be performed. The function of each key is dependent on various IC
models, and not every key is functional. For detailed information, please
refer to specifications of each IC.

D: Sets up “In/Out value” for 1/O port; the In/Out status in 1/O is defined by the
program. Enter hexadecimal values in the white box, then press ‘Set’ to
export/import the entered values to 1/O port.

E: Simulates LED Output, red indicates on, blue indicates off.
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[ Frequency Settings )
Only functional under software simulator.
s The following graph will appear when ‘Frequency Settings’ is clicked.
File Project Edit View Run Breskpoint | Took Windows Help

3 Compiler
= @ @ .:I?E- ‘.g,c:.mpﬂm& Loading

Diavenlaad, Frogram

- ap01.pi [v Software Simulstor
Hardware Simulator

Environment Set...

— NN

Frequency: Sets up Clock Frequency under simulator.

RTCC: Simulates external TRM Clock frequency; when un-ticked, it is not in use.
INRC Clock: When the chosen IC uses Internal RC, an extra window will appear for
Internal RC values to be set up; if the chosen IC has no Internal RC function, the

window will not appear.
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Points to note

[ Note 1)

[~ External Clock When selecting internal/external timing pulse, if choosing internal
oscillator, there is no need to positionitto “ v

[~ External Reset When selecting internal/external timing pulse, if choosing external

oscillator, it is necessary to positionitto “ v “

[ Note 2]

During compiling or debugging, files are automatically saved as * .ASM files, therefore,
* .ASM files should not be set as ‘read only’ files. If they are set as ‘read only’ files,
errors will occur during compiling or debugging.
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