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Chapter 1: Introduction

1.1 Description

Welcome to TERN C/C++ Evaluation (EV) or DevelopimKit (DV) for 16/32-bit embedded controllers.
TERN controllers are based on PC compatible pracesgasy to program in C/C++. The use of ANSI
C/C++ compilers for your projects will support yalevelopment needs now and into the future.

TERN'’s EV/DV Kit supports a complete user-friendyegrated development environment for embedded
application. It integrates Paradigm C++ Profesdional[ERN Edition, a state-of-the-art integrated
development environment (IDE), including a C/C+#mguler, remote debugger, C libraries, I/O drivers,
configuration files, project files, sample progrartechnical manuals, power supply, serial cablmote
debug kernel, and a TERN controller.

Within the IDE, you can create, debug, and deplegl-time embedded system applications without
resorting to the use of external tools. If you ased to running separate editor, debugger, makkptrer
tools to get a job done, then you are in for a tesdt with Paradigm C++ Professional - TERN Editio
After installing the software and serial link cortieg your PC with the controller, you can run anpke
program "led.c" by simply click the “run” buttonh@ kit takes care of the whole operation stepsidioh
compile, link, locate, download, and ready to rdou can single step, set breakpoint, or run yoogmam

on the target controller. After debug and settingiraper on the board, you can take the controbea t
standalone field test. After the standalone fiasdt,tthe DV kit can generate a HEX/BIN file for you
EPROM/Flash. It will dramatically reduce your deM@inent time and tool investments. You'll be able to
put a dedicated system together in record time.

TERN EV/DV kits support a complete product line ©6/32-bit embedded controllers based on
AM188/186/586, i386EX, and V25 processors, featyraperational amplifiers, ADC, DAC, real time
clock, EE, solenoid drivers, power relays, UART tampoupler, LCD, keypads, PCMCIA, Flash, 9-bit
network, and quadrature decoders. MemCard-A™ capati up to 1 GB external memory space. With
ACTF™ support, you can download a program to a RHABthout burning a ROM.

1.2Development of application software consists of jishree easy steps

STEP 1 Serial link PC and controller, program in C/C++
Debug C/C++ program with remote debuggdy

U

STEP 2 Test controller in the field, away from PC
Application program resides in the battery-backBASI

STEP 3 Produce your own application EPROMs
Replace DEBUG EPROM, project is complete

STEP1
You can program TERN controllers from your PC véaia link with an RS232 interface. Your C/C++
program can be remotely debugged over the senlalli up to 115,000-baud rate. You can single-gep,
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breakpoint, or run your program. Figure 1.1 illagts how the A-Engine, VE232, serial cable andaRC
connected.

STEP 2

After debugging your program, changing a singlegemwill permit you to test-run the controller imet
field, away from the PC, with the application pragr residing in battery-backed SRAM. The battery
should last 3-5 years under normal conditions.

STEP 3
When the STEP 2 field test is complete, an apptinatiEX or BIN file can be easily generated on your
PC. You may produce your own ROM, or download theligation file into FLASH.

Red side of serial

cable corresponding  To CHO Indication of pin 1 of

to pin 1 of headers for or CH1 headers for CHO & Ci
CHO/CH
CH1/CHO

@

—

IDC :
connector H1 on|:d
VE23Z::

]

*0

9-pin J2 .
con%ector Sl
= VE232 A-Engine
— PC

Figure 1.1 Hardware Installation of A-Engine™, VE22™, Serial Cable, and a PC
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Chapter 2: Installation

2.1 Software Installation

Installation instructions launch automatically froime Paradigm C++ Professional -

TERN Edition CD.

If your are using V25 based controller, your wotkifirectory is C:\TERN\V25

If your are using Am186/188 based controller, yaorking directory is CATERN\186

If your are using i386EX based controller, your Wog directory is C:\TERN\386

If your are using SC520 (Am586) based controlleyryworking directory is C:\TERN\586

VVVYVYY

2.2 Hardware Installation

Use A-Engine as an example. Install the VE232™riate with the H1(10x2) socket connector on the
upper half of the J2 (dual row header) of the AiBad". Figure 2.1a and 2.1b shows the VE232™ and the
A-Engine™ before and after installation. A sedable (PC-V25) should be used to link the A-Engine™
with your PC. Install the 5x2 IDC connector to ¥232™ CHO header (J2)Note that the red side of the
cable must point to pin 1 of the VE232 J2 header. A small circleisdrawn for indicationinthe Fig. 2.2. The
DB9 connector should be connected to the PC's CORM2. Connect a wall transformer +9V DC output
to the VE232Z1 DC power jack. The LED should blink twice afteetA-Engine™ is powered off/on or
reset (Figure 2.3).
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e o CPU 0 "o ee
e o (7] ee
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e o o Wy ee
e o TA ee
ee u7 e ee
e o e[ o} PP1 L ee
eo 77 RTC .U8. oo
0 °e
e o ADC e ee
e o us e e
ele uio \J ee
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eeoeehooeeeeeoeeeeeeoeooe us *U
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Figure 2.1a. Before installing the VE232™ on the Angine™
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Fig. 2.1b. After installing the VE232™ on the A-Egine™
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Fig. 2.2. Serial connection between the A-Engine&hd the PC
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Fig. 2.3. The LED blinks twice indication hardwareready.
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2.3 USB Adaptor

The EV/DV Kit will come with TERN’s USB Adaptor maode and USB cable. This module allows serial
communication over a USB port. The USB Adaptoussful for computers that do not support standard
serial COM ports. Please refer to the USB Adaptanual on the Evaluation/Development Kit CD.

Fig. 2.3. TERN USB Adaptor
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Quick Start Guide

How do | install
Paradigm C++ Professional — TERN Edition?

Installation will launch automatically from the TBRRCD. If the CD does not run
automatically, run Setup.exe from the TERN CD. $htup program will prompt you as
shown below.

‘Paradigm C++ Professional Tern Edition Setup &3

Product Serial Number

. organization and the product senal number. Enter EVSL for an evalation
ot of

User Name:

Jahin Smith

Company Mames:
ABC Company

Senal Number,

EvaL

instali Szl I | < Back || l Carcal |

If you purchased a full version DV-P kit from TER}u will have a serial number from
TERN with your order. Enter the serial number tetafi the full version of Paradigm
C++ Professional — TERN Edition. If you do not haveerial number, enteEVAL” to
install the Evaluation version. Click ‘Next’ to cimue.
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‘Paradigm C++ Professional Tern Edition Setup &
Licenze Agreement

P ead the f ing li greement carehully.

PARADIGM EMD USER LICEMSE AGREEMENT (Summary)

IMPORTANT - READ CAREFULLY BEFORE OFENING

This iz a legal agreement between pou, the end user, and Paradigm
Swstems. Inc. ["PARADIGM"). By uzing this software yau acknowledge
the following:

PARALIGHM grants vou a non-exclusive license to uge this copy of the
supplied program on a single CPL at any given time. This software

iz protected by United States copuright laws and international

treaty provisions. Therefone, pou must treat this software lke any

ather copyrighted material, with the exception that you are

authorized to make archival copies for the zole purposze of backing up
your software and protecting your investment against loss. Please
respect our rights and do not illegally copy this software.

YOU MAY MOT: in accordance with the Computer Software gt of 1930,
rent, leaze, sub-icense, lend or tranzfer thiz zoftware, software

copies, related materialz ar pour ights under this license,

without the prior wiitten consent of PARADIGM.

o a
* | diocrw

Istalihiz

IrvstaalfGhiial | < Back || l Govical |

Confirm destination folder and click ‘next’
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‘Paradigm C++ Professional Tern Edition Setup %]

Paradigm C++ Professional Temn Edition

al Tern Edition,

- agzembler include flles
- sounce files
- C+ gource files
- header files
- ++ header flles
- Paradigm C++ keyboard map files
.=pp - Paradigrm c5cript source files
.ide - Paradigm C++ project files
pdl - Paradigm C++ project files
_map - linker address map files
.cfg - locate configuration file
hex - HEX file
loc - lozate output map file
.awe - Paradigm C++ debugging abzolute executable files

Select Al Clear Al

netaliSliald I | < Back || I :] Cancel |'I

Select the files to associate with Paradigm C+ifed@sional — TERN Edition and click
‘Next’

‘Paradigm C++ Professional TERN Edition Setup (%]
Paradigm C++ Profeszsional TERN Edition Install Options

Select all LClear Al

Irrstali Stz I | < Back || Mest > I ] Cancel |

The above options are not required to use Para@igim Click ‘Next'.
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‘Paradigm C++ Professional Tern Edition Setup %]

Paradigm C++ Professional Temn Edition Install Dptions

Paradigm C++ Prafessional Term E dition
- Real Mode Tool Suite
- PDREMOTE/ROM 16-bit support

The fallowing file types will be azzociated with Paradigm C++ Prafessional Tem Edition
.azm files
.. flles
.cpp files
.hfles
-hpp files
.ide files
Jnc files
kbd files
.map files
.zpp fileg
pdl files
.cfa files

:] Cancel |'I

Instali Sl | < Back

Review the install configuration. Click ‘Back’ toake changes or ‘Next’ to continue.

‘Paradigm C++ Professional Tern Edition Setup &d

Paradigm C++ Profesgional Temn Edition

restali Sl ] Canael |

Paradigm C++ Professional — TERN Edition is readlye installed. Click ‘Install’.
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-+ Professional Tern Edition Setup

InstallShield Wizard Complete

Setup has inztalling Paradigm C++ Profezzsional Tem Editior on pour computer.

ch Paradigm E++ Profeszional Term Edition,

InstaliShizld

] ]

Paradigm C++ Professional — TERN Edition has bestalled. Click ‘Finish’ and the
application will run.

Chapter 35



C++ Development Kit - Professional Chapter 3. Quick Start Guide

How do | download and debug an application?

To download and debug an application you need to:
* Open the project you want to run.
» Set the target connection, COM port and baud riayewur PC.
* Build the executable application.
* Download the application to the target device.
* Run the application using the remote debugger.

The next few sections show you how to download @gloug the LED sample program
for the Am186 platform. The LED sample programlwlink the LED on your device.
There are LED sample programs for all of the TERRUMlatforms. Most of the steps
are identical to the Am186 platform but use a dédfe file directory. See the hardware
user guide for specific instructions on running D sample program on your device.

. |;: _-. o Tarn Edition - led
File Edit Search ‘View Projec!:' Script Tool Debug Options  MWindaw  Help

Bl g%l @ele |28 e| B el A% % o] &l B 8 12|

rette d.

B [ readme.t=t [ txt]

|| |—|Tarqet: nong |—|— |n0t connected E=3:39:48 Pra A
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How do | open a project?

On the tool bar, select “Project” then “Open préjecProjects are organized by CPU
type. Am188/Am186 CPU projects are in the C:\TER3\Idirectory, i386EX CPU
projects are in the C:\TERN\386 CPU directory, S@B2586 CPU projects are in the
C:\TERN\586 directory, and V25 CPU projects aréhim C:\TERN\V25 directory.
Projects for Paradigm C++ Professional — TERN Bditiave the suffix “.pdl”.

[d
Tern EAlAdIZM L+ + Frofessional mion

File Edit Search View Script Tool Debug  ©Options  Window  Help

Recent projects
Close project

Mew barget. ..

Cornpile Alt+F9
Make all Fa
Build all

Source Control

Generate makefile
Generake .pdl file
Generate ide file

||IDE.ProjectOpenProject();

|—|Target: none |—|—|n0t connected

Pz 4122153 P Y
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Find the directory that matches your hardware.

= =]

- COpen Project File
Laok i I@ TERM j = cF E-
IChopenTCR
ICves
File name: | Open

Files of type: | Praject files [* pdl:".ide) | Concel |

Wiewer: | Project j

Select the project you want to open. For this exampe’ll open the “led.pdl” sample
project.

rﬁ Open Project File W

Look i I[E]'IBE j = i

I config E=led_cpp.pd
IChinclude g!pqtest.pdl
IClib

Iirom

I SAMPLES

File name:  |led.pdl Open |
Files of type: | Project files [ pd. . ide] | Cancel |

Yiewer: | Project j
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How do | configure the target connection?

Use the TargetExpert to change the target conmettme, baud rate and COM port used
to communicate with the target device. Right clickthe [.axe] node you want to set the
baud rate for and select ‘TargetExpert’ on the pomenu.

TERH Baraalgrn !*‘*‘ ﬂrolessmnal |ern !altlﬂl‘l - Ea ; E

File Edit Search VYiew Project Script Tool Debug Options ‘Window Help

_EQJ% W _Ill il éal 6 |W'. =9 '©|@|0|m|&|9%| Isul.ﬁ .lfl ﬁl @l _I

OF c:\tern\1B6\samples\ae\led.c
|

Turp LED on and off

Yiew

L R R R R R E EEEEEEE R . Adldnl:lded
s . . H i Delete node
#include "ae.h" ¢ AESS imnitialination */ e
char ledd: O L Make node
unsigned int i, k: & [ re Pr?view rnake
vold wainivoeld) Build node
[ Locate
ae_init(); #* A-Engine imitialization */ Special »
| TargetExpert. ..

ledd=0;k=30000; Edit node attributes. ..

while (1) { Cdi ool ookt
led(ledd): .I ocalop |0!-|s...
ledd = ~ledd: View options hierarchy. ..
for (i=0;i<k; i++) Properties...
{
ledd=ledd; s/ wasting time Communication options;  PDREMOTESROM
}
A7 delay ma (585
}

H

P (32648 AM y

|— |— |not connecked

|— |Target: none

||Change the target attributes
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On the TargetExpert window, set the “Target Conpattto “PDREMOTE/ROM”.
This will instruct Paradigm to generate an “.ax# that can be downloaded into non-
volatile SRAM of your device and run using the réendebugger. Double check that the
“Target Type” is set for “Embedded Application” afido Exceptions” box is checked
under “Libraries”.

Next, select “Configure Settings” to set the COMt@md baud rate of your PC.

& Ta reetExpert
Target Type: Optiohz
EmI:!eu:Iu:_Ied .-'f-.pp_licaticun [.ame] b ath Support:
Static Library [ lib] " Floating Paint Unit (hardware)

" Emulation [zoftware]

f* Mone 2 Help |

Startup Code:
Platfarm: [ Use alternate startup code
|Heal address mode ﬂ Librariss:
T arget Modek v Mo Exceptions
|Small j | Compress class FAR_DATA

T arget Connection
|PDREMOTE /ROM |

Configure Settingz |

Select the COM port your PC uses and the baudycatetarget device communicates at.
Most TERN devices communicate at 115200 baud, cesrun at slower rate. See your
device’s user manual for details.

Remote link options
Device Baudrate 1
7 DK A
||:|:|M1 ﬂ |.I .I 52|:":| ﬂ ........ ¢ .................
ﬁ Test
Communications timeout; (1024 mze
x Cancel
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How do | build a project?

To build a project, right click the [.axe] node yaish to build and select “Build node”.
Paradigm will compile and link all the child nodesder the [.rom] node and produce a
[rom] file. It will then locate the .ROM code thé correct memory space based on the
configure file in the [.cfg] node.

When the target is set for ‘PDREMOTE/ROM’, the filmaitput file will be an .axe file.
The .axe file is used for remote debugging withrny@aunget device.

When the target is set for ‘No Target/ROM’, theafimutput file will be a HEX or BIN
file (depending on the .cfg file settings). The Xl&r BIN file is used to burn your
application into Flash or EPROM. The full devel@mhversion of Paradigm is required
to perform this operation.

Add node
Delete node:
Make node
Presview make

Locate
Special

TargetExpert, ..

Edit node attributes. .,
Edit local options. ..

View options hierarchy...

Propetties. ..

Communication options:  PDREMOTE/ROM

||Re|':uild all files |—|Tarqet: none |—|— ot connected E|4:2?:51 P >
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-1

o Building led.axe - Complete

/o

Status: Success

Running

Program:

Faradigm C++ Locate

Command line;  (@led.Irf led. rom

|nformation; Elapzed Time: 2. 758 Seconds
Statiztics Tatal Current
Lines: 294 ]

W arnings: ] ]
Errors: 1] 1]
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How do | download a project to my device?

Once you have built the code it is ready to dowaltmyour device. There are several
ways to download an application to a device.
* Press Ctrl+F9 or select ‘Run’ from the debug mepoudbwnload the
application and immediately run it.
» Double click the [.axe] node to build and downldlkd project. The debugger
will halt execution at the beginning of the code.
» Click the STEP OVER button to build and download groject the same as
double clicking the [.axe] node.

Chri+Fe |

o] & (3l

Load...

Run ko,

Halt execution Chrl4+-Pause

nfig~l186 . cfg [ .cfg]
ChrlFz ode .rom [ orom]
ib~aes.lib [.1lib]
yocode.c [.c]  lines=9 ocode size=5h

Reset debug sesslon

Add breakpoint. ..
Breakpoint Options. ..

Add wabch... Chr4FS
Ewaluate. .. ChrHF?

Inspect... Alk+FS

Load symbiol table

Caonnect

ﬁ Message |,:_||§|@

| Buildtime ,!' B,Lmtil"ne:,!' §cri|jt.,l' Saurce Cantrol ,!'Fiei'ﬁote',!'

I0E. DebugPund); |—|Target: none |—|— |n0t connected EIS:‘H:‘?D PM _,@
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The connection status window will open and showcthrenection and download status.

Connection Status N

Statiztics

Butes zent; ]
Tatal zize:; ]
Transfer rate; 0 bytesds

Status

connecting...

i Cancel download
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What do | do if | can’t connect to the target dee@

If you can’t connect to the target device, che@k:th
* The RS-232 cable is connected to the SERO headeuofdevice.
* The red stripe of the serial cable points to pof the serial header.
* The LED blinks twice then stays lit when you powarthe device.
* The baud rate is correct for your device.
» The COM port is correct for your PC.

CHECK THE HARDWARE USER GUIDE FOR DETAILS ON CONNECTING
TO YOUR PARTICULAR DEVICE.
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How do step through the code?

The remote debugger allows you to run and steputiirgyour code in different ways.
* RUN: Click the “Run” button to run the code unimtegted.
» STOP: Click the “Halt execution” button to stop edthat is running.
* HERE: Click the ‘Run to here’ button to run an apgiion to a specific line in the
code. Place the cursor to the desired run-to leferk clicking ‘Run to here’.
» STEP OVER: Click ‘Statement step over’ to executgaement like a function
call without entering the code of the function.
» STEP IN: Click ‘Statement step into’ to enter tloeise code of a function.
» STEP OUT: Click ‘Step out of' to leave the currdanction and return to the
calling code.

RUN

HERE STEP STEP
OVER IN

STEP
ouT

STOP

.'??z"i' Param» Pr ssiona\Térn Ez;uém A}d/

BEX)

Fle Edit Search\w l%'ﬁtt #ript ‘(GW/&
28| F‘i

ions  Window Help

I c:\tern\186\samplestae\led.c

DRIH] FBl el ol ®%)8]r8 0|6 @l B%)70% | DIX|CIG] © (%% 2% 2|4
— Gow)

P e T P [

led.c
Test LED 2-T=-1887
Turn LEID on and off

B R R R R R R @

#include "ae.h" /f AE88 initialization */

char ledd;
unsigned int i,k;

0 ' .
woid main(void)

{

ae_init(): /* A-Engine initialization */

ledd=0; k=30000;

« HOw led. axe [ . aze] PDRE!OTE/RO;(

0 configh186 .cfg [.cfg]
=0 led rom [.rom]
[ samplestae~led . c [.c] line
[ libva=s. lib [ .1lib]
[ readme. txt [ txt]

while (1) {
. ledledd)
= ledd = ~ledd:
. for (i=0;i<k: i++)
{
ledd=ledd: // wasting time
}
// delay ms(999%);
} |
< | > £a >
o
Buidtime | Runtime | Scipt [ Source Contral | Remote |
91 I Insert /@ [Break at led.c#9 (1010:0001) W\, Al POREMOTE. Jamisees s |
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How do | inspect the value of a variable?

After downloading the code or during debuggingyoti want to see what value of the
variablel edd, you can simply use the mouse to select the Mariabhd then right click
on it. Select “Inspect” from the menu that appedtsr right clicking edd.

% Paradigm C++ Professional Tern Edition - led

LJ.EIE

File Edit Search ‘“iew Project Script Tool Debug Options  Window Help

MW&'()IM'UIM@'@ﬁ’@' |g@l@|§llpﬁ'ﬁl®l |X| |&| | | Bégg-_llj

B c-\ern\186\samplesiaelled.c

M=%

[Project] ledd | char ledd

Goto

ﬁl'm]m:t c:\tern\186\Med. pdl E]ﬁﬁ

Turn LED on and off

char ledd;
unsigned int i, k:
2 rold msin(wold)

1

e le=2 QOO

CIpen source

Go ko help topic

ae_init(); F* A-Ingine initiglization */

Go ko line..

Cut Chrl+x
Copy Chrl+C
Paste Chrl+y
Select al Chrl+4
Compare/Merge

Word

Classesfstructuresfunions

Functions

Enum

Include

Inspect Alt+F5
Watkch Ctrl+F5
Run ko Current F4
Skatement Step Cwver F&
Statement Step Inko F7
Step ouk of

Toqggle breakpaint F2
Evaluate... Chrl+F7
Add breakpaint...

CPL view

—
Inspect the vatiable

Source ak execukion poink
Sek execution point bo cursor

Ly

didddddddddtddd Attt At At ddddddddddidtdtdtd At ad AR

#include Mas.h" S AEEF initiglization */

+ B I:Iv led axe [.aze] FDREEMOTE-ROM

+ [ confignl86.cfg [.cig]

. E| I:I led. rom [ .rom]

o e @ sanplestae~led.c [.c] lines==
L ‘M@ lib~ae.lib [.lib]

[i] 1] ] [l]

Browse symbol
Locate symbal

at led.c#17 (1013:0005)

[\, AT [POREMOTE. famiseES W [4144:25 PM y
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File Edit Search ‘iew Project  Script Tool Debug Options  “Window  Help

IW( Aern\1B6\samplesiaeiled.c |Q@|@ | @Prmert c:itern\186\led. pdl
[Praject] ledd | char ledd Goto | .

- 20w
Tury LED on and off . [ config~186 . cfg [.cfg]
B b Rl B B e B T A S S S SR B RSP S S N A SR S D lEerm [rDm]
#include "as.h"  f/ AF8S initizlization */ . ‘[ sampleshas~led o [.c]  liness
char ledd: . ] lib~ae.lib [.lib]
unsigned int i,k; B [ readne. t=t [ t=zt]
- rold mwain(wvold)
{
. ae_init{): St A-Fngine initialization */
B ledd=0;k=30000;
while (1) {
> lediledd) ;

= ledd = ~ledd;

} ledd 0=00
o |3 char

.{. i r_i-l

Il 136 Insert. @ [step done at led.c#17 (1013:0005) /. Tl POREMOTE. famigeEs 4
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Also, you can move the cursor over a variable nantethe current value will pop up.

e FAladigm L++ Frofessional lern men -
File Edit Search View Project Script Tool Debug Options Window Help |

28 g )l ol 0| O[30 |78 o Clewel 2% TRIE | D0t * (%[5 [2d%E ;!lg‘
ﬁplow:t c:ternV1g6\led. pdl E]@

- =E-0Ov
[ confign~l86.cfg [.cig]
. B0 led. ran [ .rom]

[ =amples*ae~led.c [.c] lines:

Turp LED on and off
IEEEEEE SRS EEEEEEEEE R R R R R R R EE R E R RS SRS R R R LR R NN N
#include "ae.h" Sf AEFF inmitializationm */

char ledd:

unsigned int i, k:

*  |pold mainrvoid)

{

. as_init(); f* A-Ingine initialization */

----- O libwae. lib [.lib]
B [ readne. txt [.t=t]

= ledd=0;k=30000;
" { {ledd: 0x00
{ledd) ;
ledd = ~ledd:

ledd=ledd; // wasting time
1
A7 delay ms(858)
1

H

a:1 Insert @ [step done at led.c#17 (1013:0005) [/, MIIT [oREMOTE. .jam1igeEs
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To watch a variable’s value while your code is nagnbe sure the dynamic updates are
enabled. You can enable dynamic updates by rigtking the ‘Inspector’ window and

select ‘Dynamic Update’ from the pop up menu.

% Paradigm C++ Professional Tern Edition - led

o

File Edt Search Wiew Project Script Tool Debug Options  Window Help

F:EJ:;I ﬁl}J .(l;l ("+1| (-'1'|.J§@J'B|F9|'®|@|@|m|¢§l g,l“ﬂﬂ@d M

B \tern\186\samplesiaeiled.c

Yﬁ Project : c:\tern\186\ed. pdl

[Froject] ledd | char ledd

Gotol

Turm LEID on and off

H#include "ae.h" #f AE#R initializationm */
char ledd;

unsigned int i, k;
void main )

* ae_initi); /% A-Engine initielization */
o ledd=0;k=30000;
while (1)
. led(ledd)
9 ledd = ~ledd;
B for (i=0;i<k;i++)

E Inspector ledd M
@nio0: 004z

wasting time

_ Inspect Chrl+I
. Descend
Mew Expression... Ctrl+M
Change... Chrl+C
Range... Chrl+R
Dump

w Dynamic Updates

Display As
Show Methods
Hide Type

Log
History

I R R TR PP ]

< 20w

[ confignl86.cfg [ .cfg]

. =0 led . ron [.ran]

. ~[ sanples~aes~led.c [.c]
. ~[ libwae. lib [.lib]

B [ readne. txt [ txt]

lines:

@ [Break at led.c#9 (1010:0001)

[\i, Ml [PoREMOTE. . jamizeEs 5 [/
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Inspecting a variable allows you to view it in ibsvn window. To view multiple
variables in a single window, use the ‘Watch’ fuoct Right click on the variable you
want to add to the watch list and select ‘Watchhirthe popup menu.

File Edit Search Wiew Project Script  Tool Debug Options  Window  Help I

wBII‘&I -ll.1ll=_i]1|
B ¢ \tern\186\s. mnplesm‘aae'\tér};c

[ config~186.cfg [ .cfg]
=T I:I led .rom [ .rom]
P e [} sanples~aetled.c [.c] lines=

Turn LED on and off /
#ﬂ-**#ﬂ-*##ﬂ-*###*###*###*#ﬂ-#*###*##**##**##*###*###*:_
#include Mas.h" Ff AFEFE imitialization */
char ledd;

LI - ‘M@ libvae. lib [.1lib]
@ [ readne. txt [ txt]

unsigned int i,g'
% (vodd main(vedid) ©OPensource
2 { L Go to help topic *
B a2 _init s cbaia on */
LS ledd=0;k=300 Cut Chrl+i

vhile (1) { Copy ChrlC
S led(ledd): Pasts ChY 5
LS ledd = ~ledd calsetal Chrl+a 1
LS for (i=0:i<k:

I Campare/Merge

Lo led
%' 1 5 Waord

;¢ deldy ms (999 Classn?s,l'structures,l'unlons

1 S Funictions
} Enurm
Include

Inspect AlL+FS

Run

Statermen

Statement Step Into 5 T
Watc hes ™ HEI@

Step out of

Toggle breakpoint FS X [ledd O=FF
9 e i 0=5B2E

Ewaluate. .. Chrl+F7

Add breakpaint. ..

CPLI wigw

Source ab execution poink
Set execution point to cursor

Browse symbol
Locate symbol

[ Ttaraet running {2, A POREMOTE. [Am1g6ES €5 [B:24:03 AM 4
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How do | set a breakpoint?

Breakpoints cause the debugger to halt executispettific lines of your code. To set a
breakpoint, move the mouse to the left margin amr gource code and click the on the
line you want the code to halt at. To remove tteakpoint, click again on the margin
where the breakpoint is set.

O config™186 .cfg [ .cfg]
=} D led.rom [.rom]
O samplestae~led.c [.c] lines=23
O libNae.1lib [.1lib]
IO [ readme. tut [ txt]

/f}it}itiliiﬁiftiiiifiitidi}f‘#ﬂi*ﬂi{i}iiit*t**f@

led.c

Test LED 2-7-1997

Turn LED on and off

dtdddddddddddddddddddddddddddddddtddtdddttttttRtR
#include "aes.h" /7 AE33 initializationm */
char ledd;
nnsigned 1nt i, k

{

ae_init{): /* A-Engine initialization *| B

ledd=0;k=30000;

while (1)
. led(ledd) ;
i ledd = ~ledd;
& for (i=0;i<k;i++)
{
O ledd=ledd; // wasting time e

}
elay as(999):

@ Break at led.c#9 (1010:0001) L. Tl POREMOTE. jJam1geES €5 ¢
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The breakpoint is marked with a red horizontal bar.

|

Tern EAlAdIZM L+ + Frofessional mioen -
File Edit Search View Project Script Tool Debug Options Window Help |

2B|ns Z 8l el o ®% e |72 o B & wnl 2% TRE | Be] ® (8.0 el =!|!1
o eT GO N _TBF | B P ciect - c-vtermt1g6ved pat BE] x|

I Goto
J/***#*#*#****#*##*‘****#*###****#*#*#****#*#*#*** ~

Jed.c
Test LED

B config~1286.cfg [.cfg]

=0 led . rom [.rom]

[ samplestae~led . c [.c] lines=23
O lib~ae.lib [.1lib]

[ readme. txt [ . tx=t]

£=7-1597
Turn LED on and off
R R R R S RN
#include "ae.h" s ADF3 imitiaelizationm */

char ledd;

ae_init(): 4t A-Fngine initialirzation *|

ledd=0; k=30000;

while (1]{
- led(ledd) :
= ledd = ~ledd:;

for (i=0; i<k; i++)

A delay ms(858)
1

i, Il [roREMOTE. jamizeEs @ [

311 Insert @ [Break at led.c#9 (1010:0001)
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How do | terminate the debug session?

Select the ‘Debug’ from the top menu bar, click IltHaxecution” then click “Terminate

debug session”, or press “Ctrl+Break”

then pre€#rl+F2” keys. The led on your

controller should blink twice then stay on indicafit has been RESET.

File  Edit Se_arc'h' View Projec!:' Script Tool

I a]Options Window  Help

’l i |'l.l'| (:Jl ('lbl fun
10 El >,
Load...

ChrhH

Fa

& & &

F&F

&£

Eadl
=1

FrAditaadditaaaiiat ittty Reset debug session

[ confign186.cfg [ .cfg]
B0 led. ron [.rom]

----- [ sanplestae~led.c [.c] lines:

‘B readmne t=t [.t=t]

led.c Terminate debug session Chrl+F2
Test LED E=7-1597 . .
Source at execution paint
Turn LED' on an . .
L SEtEXECUtanlenttDCUrSUr
#include "ae.h" SF AEFA add breakpairt...
char ledd; Breakpoint Options. ..
unsigned int i, k;
vold main(vroid) Add watch...
I Ewaluate. .. Chrl+F7
ae_init(); A+ A-Fx  Inspect...

ledd=0; k=30000;

Load symbol table

while (1) Connect
led(ledd) ;
ledd = ~ledd;
for (i=0; i<k;i++)
i
ledd=ledd; // wasting time
1
Af delay ms(858) ;
1

Ig 1]} [ﬂ

|——‘? learget running

[\, Ml [PoREMOTE. fam1BeES  n 4:17:47 PM 5
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How do | make a new project?

To create a new project, select ‘File’, ‘New’ thi@moject’ from the main menu.

M

Edit Search ‘iew Project Script Tool Debug Options Window  Help
Text Edit

Open, ..
Recent files »
Recent projects 4
Close

Save Cr+k 5
SAve 35,

Save all

Prink...
Printer setup...

Send...
Exit

|— |Target: none |— |— |not connected E |8:53: 17 4aM A
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The ‘New Target’ window will open and allow you t@me the project and select the
desired folder to put it in.

¥ New Ta rget
— Project Path and Mame: v 0K
Iinistratu:-r'xm_l,l documentshparadignm c++ profeszional tern edition'binhproj0002. pdl
C I
— Target Mame: x anee |
Ipru:uiEIEIEIZ'I I?a_ Browse |
— Target Type: — Ophans B Advanced |
Embedded Application [.axe] ~ Math Support: 2 Hel |
Static Library [.Iib] " Floating Paint Linit [hardware] R
" Emulation [zoftware]
i Mone
— Startup Code;
Platfarm; [T Use alternate startup code
I Real address mode ;I T
Target Model: v Mo Exceptions
ISmaII ;I [T Compress class FAR_DATA,
T arget Connection
IN::: Target/ROk ;I
Canfigure Seftings |
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Set the path to c:\tern\186 for 186 and 188 basces, c:\tern\386 for 386 devices,
c:\tern\586 for 586 devices or c:\tern\V25 for V@&vices. Make sure the ‘Libraries: No

Exceptions’ iSCHECKED.

You also need to define the Target Connection @8RPMOTE/ROM’ for debugging.
Selecting ‘No Target/ROM’ will generate a BIN or MHile that will be used to burn
your code into EPROM or FLASH. You must have th# fiersion Paradigm C++
Professional-TERN Edition, not the Evaluation vensito generate BIN/HEX files.

¥ New Ta rget

Project Path and Mame:

||::"-.tern"-.'| e\ mycode. pdl

Target Mame:

|m_l,u:|:u:|e

Target Tope:

Embedded &pplication [ axe]
Static Library [.Iib]

Flatform:
| Real addrezz mode ﬂ

Target kModel:
| Small ~|

T arget Connection
|PDREMOTE /ROM ~|

Configure Seftings |

Options
bd ath Support;
(" Floating Point Uit (hardware]
" Emulation [zoftware)
* Mone

Startup Code:
I Use altermate startup code

Libraries:
¥ Mo Excephions

I Compress class FAR_DATA

i

x Cancel

o

&
?

1=

:

0K

I

TOAEE

dvanced

Help
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After clicking ‘Ok’ on the ‘New Target’ window, aaw project is created.

Il | [7arget: none [ ] |not connected P o250 AM 5
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What is a node?

In the Project window, each line in the projecetie a ‘node’. The root node is always
the [.axe] node, which represents the final appboacode ready for downloading to
your controller. The [.axe] node has two childredes: [.cfg] and [.rom].

The generation of the [.axe] nodes depends ondfg hode and the [.rom] node.

The [.cfg] node is the configuration file for mapgiyour code and data. The [.rom] node
is the product of the application source compiled Bnked by C compiler and linker.
The default configuration file is under c:\tern\1&#/fig\186.cfg. You may use it by
change the name of the “mycode.cfg”.

The mycode.rom [.rom] node has its own childrene Tlumbers of children nodes
depends on your application including all souréesfand necessary libraries.

The node “mycode.c” may not be sufficient to createapplication. You may need to
add supporting files and libraries like “c:\terntllib\ae.lib” to mycode.rom. See below
for details on adding nodes.

Project : c:\tern\186\mycode. pdl E]@
« EO0%vinyocode axe [ axe] FPLOREMOTE-ROM

. [ nycode.cfg [ .cfg]

. E-O% nycode . ron [ . romn]

. “ M nyocode. o [ o]
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How to move a node in the Project window?

Highlight the node you want to move, hold down tAd” key while pressing the up,
down, left or right arrow depending on where yountva place the node. You may also
drag the node with the mouse and drop it on the peaent node.

How to change, rename, or delete a node?

To rename the “mycode.cfg” node to “config\186.¢fight click the “mycode.cfg” node
and select “Edit node attributes”.

File Edit Search Yiew Project Script Tool Dsbug Options Window Help

H@lB‘&l i

Yiew
&dd node
Delete node

Edit local options. ..
Wiews optians higrarchy...

Properties...

||Chang'é' the node build attributes |— Target: none |— |— et connected E 9:34:49 AM 2
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Rename the node name to “config\186.cfg” and clik.

Tern MO rnoputes tor conng -clg

MNarme: Iconfig'ﬂ |

v o
Descriptinn:l x Cancel |

— Style Sheet: ?
Hel
|<<None>> ~|  Styes.. | 2
— Tranzlatar:
ILDcateEonfigFile LI Tools... |
Mode Type:
.cfg -

The new node now appears in the project tree.

) a d - de

File  Edit Sgarc'h iew Project  Script Tool  Debug Options  Window  Help

3 Ealilol ol @0l 8o Bl elm A% 7% & &l B 242 nY

aject :

Target: none not connected Q412 AM
I y
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How do | add a node like ae.lib?

Select the parent node of the new child node yeugaing to add. To add the library
“ae.lib” to the node “mycode.rom [.rom]”, right ck the “mycode.rom [.rom]” node, and
select “Add node” from the popup menu.

File Edit Search Wiew Project Script Tool Debug Options Window Help

el Belcmlcn] (ol ol@nla 22 ol Blelwlal= 7% =l# &l @ @izl

F-O%« nycode axe [ .axe] PDREMOTE-ROH

Delete node
Make node
Preview make
Build node
Lirk.

Special

Edit node attributes. ..
Edit lacal options...
View options hierarchy. ..

Propetties,..

||ﬁdd an item to the project |— i_Targe't’:_ neng |— |— |hoE connecked E |9:.43: 12 AM -
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You can type in “lib\ae.lib” or use the mouse ttesethe library.

TERH !HH lﬂ HFD]ECI E'Isl — ; ﬁ

Lack ir: | 5 188 Y emerE-
- (5 config
Cinclude

My Recent Clib
Documents ©yrom

I5) SAMPLES

o
il
@
=
=}
b =]

My Documents

<

Iy Camputer

i

My Network  File name: [ Lig = gren |
Places
Files of type: | Libraries [*.ii) = Cancel |

File Edit Search ‘iew Praject ipt Tool Debug Options ‘Window Help |

cole) g[nl ol 1@l 2 |72 o B @bl 4%

oo

SO nycode axe [ axe] FPDEEMOTE-ROM
Fi% confignl186 . cfg [ cfgl
O% nycode. rom [ .rom]

==9 code size=5

|I |— |Target: none |— |— |hot connecked E I3:34‘.2? FM A
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How do | setup the Project and Environment?

To edit a project’s options, select ‘Options’, tHEnoject’ from the main menu. To edit
the workspace environment, select ‘Options’, tHemvironment’ from the main menu.

File Edit Search Yiew Praject Sgript Tool Debug

ﬁ.ﬁlﬁ-‘a—l %qlr_ml Zl%

Environment. ..

Tools...
Style Sheets. ..
Save..,

E--I::I‘

. nycode.c [ .c]

IDE. OptionsProject(); Target: none not connected 1313555 PM
I A
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The ‘Project Options’ window allows you to set peojes for all of the nodes in your
project. Important items to configure are theediories for include, lib and source files.
You must add the working directory to Include, labr and Source, as shown below.

Project Options
Topics: Directaries
= Directories o,
ar Campiler H l Directories

5n 1 E-bit Compiler

nr 32-bik Compiler Thiz section lets you tell Faradigm C++ where bo look far

'{I"':**_ E!ptiqns gource, include, and library files. The output directories contral
mn O plimizations where intermediate files [OEJ] and final files [£+E or [EXE] are
qrtdeszages placed.
qrezzembler
arLinker Source Directonies;
grLocat
o L;?::Taariean Include; |$env[pcruut]‘xinclude; o hbern BE'&inﬂ
° rl;:”tk Library: |$env[pcru:u:ut]'x|il:u;u::'xtern'x'l BENiE ﬂ
* Make
Source:; ||::"stern'~.|'l a6 ﬂ
Output Directories;
|ntermediate: | ﬂ
Final: | j

The directonies to gearch far your

Ei?;;rce[.ll.EF'F',..-’-‘-.SM,and.EFG] V oK |%Llndl:nF'age| x I:anl:el| 2 Heb |
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Environment Options lets you change how you interfaith Paradigm C++ Professional
— TERN Edition. These settings allow you to chatigegs like the font of your code or
the behavior of the Debugger.

-

&% Environment Options
Topics: Browszer
= Browser A
arEditor zzugj| Browser
gnSyntax Highlighting ==
artisual Assist Optionz in this section let you zet up the default filker for the
arSpeedBar Browzer and let pou specify if the Browser should create new
® Source Control windows a5 pou havigate through classes. Changes made to
@ Scripting window behavior will not take effect until the nest time you
= Process Control inveoke the Browser,
@ Preferences
° E':'”_ts y Wizible symbols;
@ Froject Yiew .
d5Debugger [v Constants [v ‘Wariables
Iv Types v Inherited
[+ Functions v “irtual

[+ 'Debuggable’

Browser window behaviar:

" Single window &+ tdultiple windows

Specify clazz browser zeftings

V ]9 | x Eancel| ?  Hep |
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Chapter 4: Questions & Answers

4.1 How is the software organized on my PC?

Paradigm C++ Professional — TERN Edition instaliERN libraries and sample projects on the C: drive o
your PC in the C:\TERN directory.

TERN libraries and sample programs are organize@mPi type. Am188/Am186 CPU projects are in the
C:\TERN\186 directory, i386EX CPU projects are ire tC\TERN\386 CPU directory, SC520/Am586
CPU projects are in the C:\TERN\586 directory, &2% CPU projects are in the C:\TERN\V25 directory.

The following directories are created after ingtgjlParadigm C++ Professional — TERN Edition:

C:.\ TERN\

C\TERN\ 186 ------- working directory for Anl88/6 based controllers
C.\ TERN\ 186\ SAMPLES\ ---- sanpl e prograns

C.\TERN\ 186\ CONFI G - - - - - configuration files

C.\ TERN\ 186\ | NCLUDE\ ---- Header files

C\TERN\ 186\ LIB\ -------- Li braries for 186 boards

C\TERN\386 ------- wor ki ng directory for i386EX based controllers
C.\ TERN\ 386\ SAMPLES\ ---- sanple prograns

C.\TERN\ 386\ CONFI G - ---- configuration files

C.:\ TERN\ 386\ | NCLUDE\ ---- Header files

C\TERN\386\LIB\ ---------mmmemaa oo - - Li braries for 386 boards
C.\TERN\586 ------- wor ki ng directory for 586 based controllers
C.\ TERN\ 586\ SAMPLES\ ---- sanpl e prograns

C.\TERN\ 586\ CONFI G ----- configuration files

C.\ TERN\ 586\ | NCLUDE\ ---- Header files

C\ANTERN\586\LIB\ ---------cmmmmmem o Li braries for 386 boards
C\TERN\ V25 ------- wor ki ng directory for V25 based controllers
C. \ TERN\ V25\ SAMPLES\ ---- sanpl e prograns

C.\TERN\ V25\ CONFI G ----- configuration files

C:\ TERN\ V25\ | NCLUDE\ ---- Header files

C\ATERNM V25\LIB\ -------- Li braries for V25 boards

4.2 Where is the initial working directory?

If you are using V25 based controllers, your wogkéirectory is c:\tern\v25.
If you are using 186 based controllers, your waogkilirectory is c:\tern\186.
If you are using 386 based controllers, your wagkilirectory is c:\tern\386.
If you are using 386 based controllers, your wagkilirectory is c:\tern\586.

4.3 What is the Project file?

The project file stores the structure and settofgs project. Paradigm C++ Professional — TERN iBdit
project files have the suffiRDL.
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4.4 Controller Memory mapping

16-bit TERN controllers have a 1 MB memory spadeRN controllers map the lower 512KB (0x00000-
0x7ffff) to the read-write SRAM and the upper 512kKBthe read-only EPROM/FLASH.

In order to correctly download a program in STERLRC RS232 serial link, the controller must méet t
following requirements:

1). DEBUG EPROM “AE_0_115" for A-Engine, SERO dehatgl 15,200 installed in ROM socket.
See attached DEBUG ROM list

2). SRAM installed must be large enough to holdrymoegram.
For a 32K SRAM, the physical address is 0x0000076
For a 128K SRAM, the physical address is 0x0000L€fff
For a 512K SRAM, the physical address is 0x0000W#&%f

3). Your program must be located at a correctisaeddress to match your SRAM size.

For example, if you have a 32K SRAM, which map® i@-0x07fff. Even for a 10K program, if
you locate the code into a starting address of 0808it cannot be download nor run because thene is
RAM.

4). Your program is located by a configuration file
c:\tern\186\config\186.cfg, or
c:\tern\v25\config\v25.cfg, or
c:\tern\386\config\386.cfg.
c:\tern\586\config\586.cfg.

5). In the “186.cfg” file, you will see these lines

map 0x00000 to 0x0O0fff as reserved /I interrupteetable

map 0x01000 to 0xO7fff as rdwr /I System RAM ar@akd
map  0x08000 to Ox1ffff as rdonly /I Simulated ROM area(96K)
map 0x20000 to Oxfffff as reserved /I No access

dup DATA ROMDATA /I Make a copy of initialized dat
class CODE 6x0800 /I Assume loading at address 080000H
class DATA = 0x0100 /I Data at address 01000H

The bolded 0x8000 indicates your code will be ledadt a start address of 0x0800:0000.

6). It is very important to know, what size SRAMuybave, where is your effective SRAM address, and
where you located your program while you are usimey‘186.cfg” file.

If you have a only 32K SRAM (0-0x7fff), you may mtdthe “186.cfg” file to select RAM=32.

map 0x00000 to 0x0O0fff as reserved /I interrupteetable

map 0x01000 t@x03fff as rdwr /I System RAM area(16 K)
map  0x04000 to 0xO7fff as rdonly /I Simulated ROM area(16K)
map  0x08000to Oxfffff as reserved /l No access

dup DATA ROMDATA /l Make a copy of initialized data
class CODE 9x0400 /I Assume loading at address 04000H
class DATA = 0x0100 /I Data at address 01000H

The bolded 0x4000 indicates your code will be ledadt a start address of 0x0400:0000.

7). In order to run STEP2 stand alone mode, yout knsw where your code are located during STEP1
downloading. You must correctly set the STEP2 jurgpaddress in your serial EEPROM (EE address
0x10 to 0x13). You may run the “step2.c” progranms&tup your EE jumping address. You only need to
run the “step2.c” once. Please see “step2.c” terri\186\samples\ae directory.
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4.5 DEBUG baud rates

Paradigm C++ Professional — TERN Edition supports of the debug Baud Rate: 19,200, or 38,400, or
57,600, or 115,200. The DEBUG ROM installed in iydavice determines the DEBUG Baud Rate. For
example: DEBUG ROM labeled “AE_0_115" installed a0 MHz A-Engine, the debug baud rate is
115,200. The same debug rom installed on a 20 MHEngine, the baud rate is 57,600.

4.6 What are differences between the Evaluation vesion and full
version?

The Evaluation version supports STEP1 and STEP2 oot STEP3.
In addition to all the Evaluation version featurttse full version provides support that you willeketo
generate your own application ROM, STEP3.

4.7 What is ACTR/ACTF™?
Operating TERN's 16-bit controllers with ACTR/ACTF™

With ACTR™/ ACTF™ firmware support, you only needesiminal, such as PC windows terminal, set up
to 19200, 8, N, 1, via serial link. By typing tec@ammands, you can operate the controller and eseKCi
functions immediately. The ACTR/ACTF™ provides aeractive menu and on-line help for you, so you
do not have to dig into manuals. ACTR/ACTF™ notygofovides you easy access to C functions, but also
allows you to download a remote debugger kerneyéor C/C++ program development.

ACTR™ is in a 64K EPROM. ACTF™ is a FLASH versiohACTR™. You may use DV kit to generate
your application HEX file and download the fileanthe on-board Flash with ACTF™.

ACTF™ can be used in your final OEM product. Asdas the jumper is on every time the power is on or
reset, the controller always runs your program. Yoay download several application programs in
different memory locations, remove the jumper, A8FF™ “Gxxxxx” commands to set up a new CS:IP,
and when the jumper is restored, it will run thedgram at power on or reset

4.8 Where is the technical manual?

Complete sets of Technical Manuals, photos, schHegsjaind help manuals are in the Paradigm C++
Professional — TERN Edition CD. You may use Winddmplore to copy, use Adobe Reader to read and
print.
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4.9 What is the .MAP file and the .LOC file?

After you “Build node” on the .axe [.axe] node, roin the code on the controller it will generatereap
file and a .loc file, in your working directory \tern\186.
The led.map file, as below, will list generated e@hd data locations.

Start St op Lengt h Nane Cd ass
00000H 0187DH 0187EH _TEXT CODE

01880H 01897H 00018H _I NI T_ I NI TDATA
01898H 01898H 00000H _I NI TEND_ I NI TDATA
01898H 01898H 00000H _EXI T_ EXI TDATA
01898H 018A7H 00010H _EXI TEND_ EXI TDATA
018BOH 018BOH 00000H _RD ROVDATA
018B0OH 018BFH 00010H _ERD ENDROVDATA
018C0H 01A43H 00184H _DATA DATA
01A44H 01A44H 00000H _CVTSEG DATA
01A44H 01A44H 00000H _SCNSEG DATA
01A44H 01CA1H 0025EH _BSS BSS

01CA2H 01CA3H 00002H _BSSEND BSSEND
01CBOH 02CAFH 01000H _STACK STACK
02CBOH 02CBOH 00000H _BFD FAR_DATA
02CBOH 02CBFH 00010H _EFD ENDFAR_DATA
02CCOH 02CCOH 00000H _BRFD ROVFARDATA
02CC0H 02CCFH 00010H _ERFD ENDROVFARDATA

Program entry point at 0000: 0000

The led.loc file, as below, will list generated eaahd data locations, which is the memory locatiorthe
target controller.

Mermory Address Map for Program LED

Start St op Length Segnent Cl ass
001000H 001183H 00184H _DATA DATA
001184H 001184H 00000H _CVTSEG DATA
001184H 001184H O00000H _SCNSEG DATA
001184H 0013E1H 0025EH _BSS BSS
0013E2H 0013E3H 00002H _BSSEND BSSEND
0013FOH 0023EFH 01000H _STACK STACK
0023FOH 0023FOH 00000H _BFD FAR_DATA
0023FOH 0023FFH 00010H _EFD ENDFAR_DATA
008000H 00987DH 0187EH _TEXT CODE
009880H 009897H 00018H _INT_ | NI TDATA
009898H 009898H 00000H _I NI TEND_ | NI TDATA
009898H 009898H 00000H _EXIT_ EXI TDATA
009898H 0098A7H 00010H _EXI TEND_ EXI TDATA
0098BOH 0098BOH  00000H _RD ROVDATA
0098BOH 009A33H 00184H _DATA ROVDATA
009A34H 009A34H 00000H _CVTSEG ROVDATA
009A34H 009A34H 00000H _SCNSEG ROVDATA
009A40H 009A4FH 00010H _ERD ENDROVDATA
009A50H 009A50H 00000H _BFD ROMFARDATA
009A50H 009A50H 00000H _BRFD ROMFARDATA
009A50H 009A5FH 00010H _ERFD ENDROVFARDATA

Entry point: 0800: 0000
Initial stack: 013F: 1000
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4.10 EPROM and FLASH support.

TERN Controllers that have a socket for EPROM supploe devices such as 27C256-70 (32K) or
27C512-70 (64K). You can burn an EPROM using an @®MRprogrammer. You can also use the ACTF
kit to generate a downloadable .HEX file, and ihsta FLASH ACTF chip in the ROM socket. With a
terminal serial link at 19,200, you can downloadryoode and program the Flash on-board.

TERN Controllers that have on-board surface mourASH have the ACTF software built in. These
controllers can be programmed using a terminabterdoad software over a serial connection.

SEE YOUR HARDWARE MANUAL FOR INSTRUCTIONS ON DOWNLADING SOFTWARE
USING ACTF.

4.11 How to access 1 MB memory

Most applications use the Small Memory Model on NEBontrollers. Small model applications are
smaller, more efficient, more reliable, and fastem other models but are limited to a 64KB codacep
(read-only) and a 64KB data space (read-write). WMasers have successfully developed data acquisitio
type products that store data well beyond the 6dta dpace of the small memory model.

The TERN Controllers support memory accbgaising the pokeb and peekb functions.
pokeb(segment, offset, data); //sets a byteeattbmory located at segment:offset
peekb(segment, offset); //returns a byte at thenamg located at segment:offset

Paradigm generates a Location (.LOC) file that itetahere all of the CODE (read-only) and DATA
(read-write) of your application are stored on dewice. By examining this file, you can determivieat
unused memory is available to you.

For example, if the DATA area occupies the loweKB4area of SRAM (0x00000 to OXOFFFF) and you
are using a 128KB SRAM (0x00000 to Ox1FFFF) them upper 64KB of memory is still available. By
using pokeb and peekb, you can access the uppdd 6fknemory without violating the small memory
model.

Example: Write and read 4,096 (0x1000) bytes fralarass 0x10000 to 0x11000

inti, j;
for(i=0; i<1000; i++)
{
pokeb(0x1000, i, i);
j=peekb(0x1000, i);
}
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Appendix A: Debug ROM list for TERN

controllers
File Name Size LableName Debug Controllers Other
TDREM_AE.BIN 32K TDREM_AE TD31 AE/A104/TD40/BBA/SL 188 SERO
115,200@40M MD88
TDREM_AC.BIN 32K TDREM_AC TD31 AC 188 SERO
115,200@40M
TD384_AE.BIN 32K TDREM_AE TD31 AE/A104/TD40/BBA/SLMD88 188 SERO
38,400@40M
TDREM_VE.BIN 32K TDREM_V25 TD31 VE/CE/TD/V104 V25 SERO
115,200@16M
TDREM_IE.BIN 32K  TDREM_i386EX TD31 |E/ID/IEP 386 SERO
115,200@66M 8-bit SRAM
TD_ID_16.BIN 32K TD_ID_16 TD31 ID 386 SERO
115,200@66M 16-hit SRAM
TD_IE_16.BIN 32K TD_IE_16 TD31 IEP/IEM 386 SERO
115,200@66M 16-bit SRAM
AE 0 115.BIN 32K AE_0_115 CPP AE/A104/TD40/BBA/SLMD88 188 SERO
- 115,200@40M
AE_1_115.BIN 32K AE_1.115 CPP AE/A104/TD40/BBA/SLMD8S8 188 SER1
115,200@40M
AE 0 384.BIN 32K AE_0_384 CPP AE/A104/TD40/BBA/SLMD88 188 SERO
- 38,400@40M
AE_1_384.BIN 32K AE_1 384 CPP AE/A104/TD40/BBA/SLMD88 188 SERO
38,400@40M
AC 0 115.BIN 32K AC_0 115 CPP AC 188 SERO
- 115,200@40M
AC_1_115BIN 32K AC 1115 CPP AC 188 SER1
115,200@40M
AC_0_384.BIN 32K AC_0 384 CPP AC 188 SERO
38,400@40M
AC_1_384.BIN 32K AC 1 384 CPP AC 188 SER1
38,400@40M
|[ES 115.BIN 32K IE8 0_115 CPP |E/ID/IEP 386 SERO
- 115,200@66M 8-bit SRAM
IES_384.BIN 32K IE8 0 384 CPP IE/\D/IEP 386 SERO
38,400@66M 8-bit SRAM
IES_115D.BIN 32K IE8 0_115DCD1 CPP IE/\D/IEP 386 SERO
115,200@66M 8-bit SRAM DCD1
IES_384D.BIN 32K |E8_0_384DCD1 CPP IE/\D/IEP 386 SERO
38,400@66M 8-bit SRAM DCD1
ID16_115.BIN 32K 1D16_0_115 CPP ID 386 SERO
115,200@66M 16-hit SRAM
IE16_115.BIN 32K IE16.0 115 CPP IEP/IEM 386 SERO
115,200@66M 16-bit SRAM
ID16_384.BIN 32K 1D16_0 384 CPP ID 386 SERO
38,400@66M 16-hit SRAM
IE16_384.BIN 32K |E16_0 384 CPP IEP/IEM 386 SERO
38,400@66M 16-bit SRAM
VE 0 115.BIN 32K VE_0_115 CPP VE/CE/TD/V104 V25 SERO
- 115,200@16M
VE_1_115.BIN 32K VE 1 115 CPP VE/CE/TD/V104 V25 SER1
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115,200@16M
VE_0_384.BIN 32K VE 0 384 CPP VE/CE/TD/V104 V25 SERO
38,400@16M
VE_1 384.BIN 32K VE_1 384 CPP VE/CE/TD/V104 V25 SER1
38,400@16M
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