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Chapter 1: Introduction

1.1 Description

Welcome to TERN C/C++ Evaluation (EV) or Development Kit (DV) for 16/32-bit embedded controllers.
TERN controllers are based on PC compatible processors, easy to program in C/C++. The use of ANS
C/C++ compilers for your projects will support your development needs now and into the future.

TERN'’'s EV/DV Kit supports a complete user-friendly integrated development environment for embedded
application. It integrates Paradigm C++-TERN Edition, a state-of-the-art integrated development
environment (IDE), including a C/C++ compiler, remote debugger, C libraries, 1/O drivers, configuration
files, project files, sample programs, technical manuals, power supply, serial cable, remote debug kernel,
and a TERN controller.

Within the IDE, you can create, debug, and deploy real-time embedded system applications without
resorting to the use of external tools. If you are used to running separate editor, debugger, make, and other
tools to get ajob done, then you are in for areal treat with Paradigm C++-TERN Edition. After installing
the software and serial link connecting your PC with the controller, you can run a sample program "led.c”
by simply click the “run” button. The kit takes care of the whole operation steps including compile, link,
locate, download, and ready to run. You can single step, set breakpoint, or run your program on the target
controller. After debug and setting a jumper on the board, you can take the controller to a standalone field
test. After the standalone field test, the DV kit can generate a HEX/BIN file for your EPROM/Flash. It will
dramatically reduce your development 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 of 16/32-bit embedded controllers based on
AM188/186, i386EX, and V25 processors, featuring operational amplifiers, ADC, DAC, real time clock,
EE, solenoid drivers, power relays, UART, opto-coupler, LCD, keypads, PCMCIA, Flash, 9-bit network,
and quadrature decoders. MemCard-A™ can support up to 1 GB external memory space. With ACTF™
support, you can download a program to a FLASH without burning a ROM.

1.2 Development of application softwar e consists of just three easy steps

STEP 1 Serid link PC and controller, program in C/C++
Debug C/C++ program with remote debugger

U

STEP 2 Test controller in thefield, away from PC
Application program resides in the battery-backed SRAM

>

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

121 STEP1
You can program TERN controllers from your PC via serial link with an RS232 interface. Your C/C++
program can be remotely debugged over the serial link at up to 115,000-baud rate. Y ou can single-step, set
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breakpoint, or run your program. Figure 1.1 illustrates how the A-Engine, VE232, serial cable and PC are
connected.

122 STEP2

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

123 STEP3
When the STEP 2 field test is complete, an application HEX or BIN file can be easily generated on your
PC. You may produce your own ROM, or download the application file into FLASH.
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Figure 1.1 Hardwar e Installation of A-Engine™, VE232™ Serial Cable, and a PC
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Chapter 2: Installation

2.1 Softwar e Installation

Installation instructions launch automatically from the Paradigm C++-TERN Edition CD.
» If your are using V25 based controller, your working directory is CA\TERN\V 25
» If your are using Am186/188 based controller, your working directory is C\TERN\186
» If your are using i386EX based controller, your working directory is C:\TERN\386

2.2 Hardware Installation

Use A-Engine as an example. Install the VE232™ interface with the H1(10x2) socket connector on the
upper half of the J2 (dual row header) of the A-Engine™. Figure 2.1a and 2.1b shows the VE232™ and the
A-Engine™ before and after installation. A serial cable (PC-V25) should be used to link the A-Engine™
with your PC. Install the 5x2 IDC connector to the V232™ 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 indicationin the Fig. 2.2. The
DB9 connector should be connected to the PC's COM1/COMZ2. Connect awall transformer +9V DC output
to the VE2320 DC power jack. The LED should blink twice after the A-Engine™ is powered off/on or

reset (Figure 2.3).
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Figure 2.1a. Beforeinstalling the VE232™ on the A-Engine™
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Quick Start Guide

Getting started

Installation instructions launch automatically from the TERN CD. It will prompt you as
shown below.

Uszer Information |

E nter your name, organization and the product zerial number
found on the CO jacket or icense agreement. Press the MNest!
button with a blank zenial number to inztall an evaluation copy.

Mames ) ohn

Compary: |.-‘-“-.E= CDE. Inc.

Senal: I

< Back I et » I Cancel

If you purchased a full verson DV-P kit from TERN, you will have a Seriad Number
from TERN with your order. Type in your Seria number for the full version installation.
If you do not have a correct serial number, you can install the Paradigm C++ Lite- TERN
Edition evaluation version, by pressing the “Next” button without any serial number.

BQuestion I

@ [nztall Faradigm C++ Lite - TERM Edition [evaluation wersion?]

“Yes’, then “Next”.

DV-P Chapter 3-1
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Welcome 1

atian

YWelcome to the Paradigr C++ Lite - TERM E dition
} Setup program.  Thiz program will inztall Paradiam C++
e Lite - TERM Edition on your computer.

[t iz gtrongly recammended that vau exit all Windows programs
before unning thiz Setup program.

Click Cancel ta quit Setup and then cloze any programs pau
have running. Click Mext to continue with the Setup program.

WARMIMG: Thiz program iz protected by copyright law and
international treaties.

|Inauthaorized reproduction or diztibution of thiz program, or any
portion of it, may result in severe civil and ciminal penalties, and
will be progecuted to the maximum extent poszible under law.

Cancel i

143 Ne)(t”

Software License Agreement

@ Pleaze read the following Licenze Agreement, Press the PAGE DOWH ke to zee

the rest of the agreement.

FaRaADIGM EMD USER LICEMSE AGREEMEMNT -
IMPORTANT - READ CAREFLULLY BEFORE OFEMING

Thiz iz a leqgal agreement between vou, the end uzer, and Paradigm
Systemz, Inc. [MParadigm’']. By using thiz software vou acknowledge
the following:

Faradigm arants you a non-excluzive license to use this copy of the

supplied program on a single CPU at any given time. This safbware

iz pratected by United States copyright laws and international

treaty provizions. Therefore, you must breat this software like any

ather copyrighted material, with the exception that pau are

authorized to make archival copies for the zole purpoze of backing up li

Lo pou accept all the terms of the preceding License Agreement? |f pou chooze Mo, Setup
will zloze. Taingtall Paradigr C++ Lite - TERM Edition, you must accept thiz agreement.

< Back Tesz Hao i

“Y%”

DV-P Chapter 3-2
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Choosze Destination Location |

FParadigrn C++ will be inztalled ta the following directary.

Shortcuts to Paradigm C++ will be added to the Windows35 or
WindoweM T, "Start' and ‘Programs’ metuz.

" Destination Folder

c:%Paradigm Browse... |
Cancel |
113 N eXt”

Choosze Destination Location |

< Back

The TERH filez will be installed ta the following directar,

Ilze the Browse button to change the default destination
directary.

AT ermn Browse... |
Cancel |

" Destination Folder

< Back

143 Nextn

DV-P Chapter 3-3
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Choosze the remote interface |

Select the remate interface to be used with Paradiarm C++.

................

< Back I Met » I Cancel

Select “COM1” for example, then “Next”.

If you are not sure which COM port you will use, you can modify the COM port setting
with TargetExpert |ater.

Chooze the remote speed |

Select a baud rate for remate debugaing.

...................

" B7R00
" 38400
19200
' 9R00

< Back I Mest » I Cancel

Select 115,200 for example.
Please also check your TERN controller with the corresponding DEBUG ROM installed.

By default, most TERN controllers are setup for 115,200 baud remote debugging. You
can change this baud rate later.

DV-P Chapter 3-4
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After following the instructions, “Finish”, exit the install screen, a program item titled
Paradigm C++-TERN Edition will be added to the Windows95/98/NT/2000 “Start”
menu.

iR Starl”J a8 % #) |J lé@é&.&crubatHeader | ||%'%3M<Bz@ 255 P

Double click the icon of Paradigm C++-TERN Edition to launch the IDE.

At the first time, a default c:\tern\186\LED.IDE project will be open for TERN’'s
AM188/186 based controllers.

¢ Paradigm C++ Lite - TERM Edition - led

Fil= Edit Search “iew Project Script Tool Debug Option:  Window  Help

r'EllIE'+| E'Il-lllf_?l:l-l rgl"%‘luvl 3

[ config~186.cfg [.cfg]
- 20 led.ram [.rom]

: B libk~ae=.lib [.lib] |
| “[ samnples~ae-led.c [.c] lim
B [ readn= txt [ txt] |

| Target nane l_ I_ |hat connected i
If you have a TERN controller connecting to PC COM1/2 via RS232 cable, it will show a
downloading window waiting for the remote controller to response. If the remote
controller works with a DEBUG ROM installed (for example, lable AE 0 115, see
DEBUG ROM list included in the CD terndocs directory), application code will be
downloaded, otherwise will show atime out prompt.

If you have a connecting problem, Y ou should check:

1) The RS-232 connection, the Cable red strip should pointing to the pin 1 of the 10-pin
header. When the DC power on your controller, a red LED should blink twice and
then stay on.

DV-P Chapter 3-5



Development Kit (DV-P) Chapter 3. Quick Start Guide

2) The DEBUG ROM has a correct label. See CD for DEBUG_ROM _list. The default
debug baud rate is 115,200, if you are using a 40 MHz A-Engine, RS-232 cable
connecting to SERO, withaDEBUG ROM “AE_0_115".

3) For a20 MHz A-Engine, you must change the debug baud rate to 57,600. If you want
to change the Baud Rate setting, use “ TargetExpert”.

4) Your PC connection is using COM1 by a default installation, otherwise you have to
change the COM port setting with “ TargetExpert”.

¢ Paradigm C++ Lite - TERH Edition - led
File Edt Search Wiew Proect Scipt Tool [Debug Ophon:  ‘Window  Help

}':EJ:Q Eﬂﬂﬂﬁﬂ ‘gI‘E I ul uIn I@i". |-:*@| @l@l@‘l‘mﬂlm |X|'*'l.l | =| |

ET eMernh186Med ¢ = Ol =]} =
Jf*:?*:?*:?*:?*:?i PnglESS
Jead. o P R R o T TR [ _ng]
Test LED .
Statistics ]
1ib]
FEEEEEEEEE LA Bytes sent: ed. o [.z]  limw
#include s Total size: '
char ledd; Wi armnings:
unsigned int
rvold mwainivo
{ | Status - i
ae_initi() - - ' | o
connecting...
ledd=0; k=
while (1) { 1
led|ledd) -. ]
ledd = ~1 |  Cancel download 36 |
for(i=0;1i '
e e
}
S odelay ms (B8R0R)
<]

|Loading: C:ATemy181] 1E | [Tagetnone [ connea
With no connection, the bottom of the window shows “Target none”.

After your code is successfully downloaded, a debug window with C source code will
show up with a blue highlight line at the C code main() line, indicating the code stop at
that line. The bottom of the window will show “Break at led c#9”, a Vcc and red
waveform indicating ready for you to debug and run.

Y ou can use mouse left click at the “Single Step” button at the top SpeedBar, or “F8” on

keyboard to single step your code. Use mouse to select “Run”, then the LED on your
controller should blink. Hit the RED button to “ Stop”.

DV-P Chapter 3-6
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HERE STEP STEP STEP

RUN IN ouT STOP

Paradig g d d = |3y =
File Edit Search “Wew Prdect Jenpt/ Tool “Debug Aptions  indow Help

s et i e = e e M - R el BTV el [

EXe:Atermyl8biled. ¢ Ol =] i =
J)’ff:(-fff:(-ff*f*f*f*f*fifff*fff*f*A EDV lF‘Ij E,]:.IFIEI{I.-.ITE.__._.FII.-.II{
led. C O confighl g [.cfg]
Test LED 2-7-1997 « B0 led.rom [.rom]
Turn LED on and off . D lib~ae.lib [.lib]
s L E TP ) . D sanplestae~led o [.e]  lin
#include "ae.h"™ /s AFSS init @ [ readne tzt [ tzt]
char ledd:
unsigned int i, k;
= wold mwain (woid)
* ae_init(): F* A-ETngine -
= ledd=0;k=30000;

while (1) {

4 3

. led(ledd) ; | | »
= ledd = ~ledd; 3 -
. for (i=0;i<k:i++) | &¥ Inspector View locals [I=] E3

{ I

* ledd=ledd; ./ wasti I

} -

] o
1]

| I [Braak at led.cHa {4, Tl [POREMOTE../Am1S6ES s [3:23:45 PM

DV-P Chapter 3-7
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How do | terminate the debug session ?

Select the top SpeedBar “Debug”

menu, right click on “Terminate debug session”, or

“Ctrl+F2" key. The led on your controller should blink twice then stay on indicating a
RESET. Then you can stop your debug session, close the IDE.

¢ Paradigm C++ Lite - TERM Edition - led

Terminate debug session

File Edit Search Miew Project Script Tool | Debug Options:  Window  Help

= I Y e Bun Clrl+F3
Egl .Q .,m = |2; ”gllj22 "gl o IE<I u'l 1 I (5] I' leed
Elg:Aternivldbkled. ¢ :
Fiun to,..
-If FEXFE L XL E L L XL L L XL XL XL XX £ Halt E:.:Ecutiﬂn Ell:lEEI'il:lTEEl:|I'I
;Ed; CLEII' 271997 Fezet debug seszion fg [.cfg]
as -7- . .
| Temminate debug sezsion Chrl+F2 m]
Turyn LED an and [.1ib]
EtEFEEEEEFEF L E £ E £ £ £ EEEF Source at execution point “led & [ Lc] 111
#include  "as.h" S5 AERS Set execubion point bo cursor =t ]
char ledd: -
unsigned int i,k; Add breakpoint...
. vold mainivold) Breakpoint Options. .
{
Add watch...
- ae initi);: FF A-En - =
- H Evaluate. . Chil+F7
. ledd=0;k=30000; Lispegt..
while (1) { Load spmbol table _,I
* led|ledd) ; Eammesh
. ledd = ~ledd; —
. for (i=0;1i<k; i++)
{
ledd=1ledd; //

| @ | Step dane

M, M [PDREMOTE. . /4m186ES [ [3:35:19 PM

DV-P Chapter 3-8
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How do | open an existing project ?

¢! Paradigm C++ Lite - TERN Edition - led

'EE Edit Search Wiew Project Scrpt Tool Debug Options  Window  Help

MHew k.
Clas= LI XE
SANE [k Bt sxxxxses | [
SEVE a5, R
Save all .
_ nod off .
E"nt'" EEEFEEEE] H .
P e . g: M samplestaessled .o [ =] lim
8 1nitia|l@m [} readms. tzt [.tzt]
Send..
E it
1 cihtemt 186 est ide
2 C:Mtemh 1864 est.c Engine 1 =

3 C:ATern 186N eadme. tut
4 oA\ Temnh1 864 ed ide

B CATen\ 1864 ed o
TEC | Ty -
* ledd = ~1ledd:
. for [(i=0:i<k:it++)
{
* ledd=1edd; // wasting

}
S delay ms(8588)

1]
[Locate and open a file |@ [Step dane [\, M [POREMOTE. 24m186ES W | 351:27 PM

If you have an i386EX, or a V25 based controller, you can not use the c:\tern\186\led.ide
project, you need to open another project c:\tern\386\led.ide, or c:\tern\V 25\led.ide.

Use i1386-Engine as example. The working directory is c:\tern\386.

Try to open a new project file. You need to select the existing led.ide file, under
c:\tern\386 directory.

¢ Open a File

Logk jn: | ‘3 385 = @1 _Eﬂ e =2

config A Ik
1 include | Led
iib 2] led
1FRam 2] led?
Samples @ 51_echo
1 startup @ Serl_sin

File name: | Open I

Files of lvpe: | Al zource files [*.cpp;".c;".h;*.hpp;*.asm;*.incj Cancel |
All zource files [*.cpp;”.c® b7 hpp”. asm;™inc Hel
| Source files [* WS — asp |

[l iles [+
Header files [*.h;* hpp:*.inc)
Wigwer: I-D efa Map files [F.map;* loc)

Azzembler files [ azm;*inc)
kd =l ~Filmm 1% pmale 2% enl E1

DV-P Chapter 3-9
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¢/ Open a File

Laok jn: | ‘3 386

_ 1 config
A dinclude
1.1b
~ |Z1Rom
120 5amples
1 startup

g? iermn_led

- File: name: |Ie|:|

Open

Files of type: | Project files [*.ide.” pri

"igwer: I -Default Vievwer- j

Help

[_Oeen |
j Cancel |
_ teb |

Select “Open”, then a project window for the 386 will be available.

¢! Paradigm C++ Lite - TERN Edition - led

File Edt Search Yiew Project Script

Tool [Debuwg Options Window Help

2P|e gl ol o'| @l 0|78 E| el B [ £

B[] led.rom [.rom]

18 [ readne. t=t [ txt]

= config~386.cfg [.cfg]

D lib~ie. lib [.lib]
D zamnples~ie~led.c [ .z]

line==2

| Target none
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How do | inspect the value of a variable ?

After downloading the code or during debugging, if you want to see what value of the
variable “ledd” or “k”, you can simply use mouse point to the “ledd” or “k”, a report will

be shown.

¢/ Paradigm C++ Lite - TERN Edition - led

File Edit Search Miew Propct Script Tool

Debug  Options  Window Help

s O M = e W Y e e e

)3el:0 [ 2o &l B 1e|

S EEEEE LR E LR E LR L L LLLLLLEEE

led. o I
Test LED Z2-F-13837 :
Turn LED on and off
EELE L L L L L L L L L L L L L L L L L L L L L L L L L £ LK

fas.h" S AEZE Imit

S ledd: 0" 0 (0=00)
wold main(void)

SF A-Engine

ae_init();:

ledd=0;k=30000;
while (1) {
led(ledd) ;
ledd = ~ledd;
For (i=0;i<k;i++)
{
ledd=ledd; // wasti
}

|7 CATERNAIBBALED C =10l x]|

. mRd l=d . ax= [ .axe] FPDREMOTE-ROHM

¢ [ config~186.cfg [.cfg]

« B0 led.rom [.romn]

. ~[ lib~ae=.lib [.lib]

. A zamnplestae~led.c [.c] lim
{l® [0 readne. tzt [.tzt]

1] | i3

roject  civtemy i Bb\led. ide

B |§|Ereak at led.cH3

" [\, M [POREMOTE. .#8m186ES = [12:43:04 PM

[ Paradigm C++ Lite - TERN Edition - led

File Edit Search “iew Project Scrpt Tool Debug

Optionz  Window Help

5 o O = s S I

= heRE

5

/=E=E=E*****************************

Ied.c
Tesi LED 2-7-1997

Turn LED on and off

E e EE EEEEEEEX]

"ae.h" A/ AFS8 initiaz

#include
char ledd:
unsigned int i, k:
wvold main(wvoid)

ae_init{);: #* A-Engine 1
ledd=0;k=30000;
while (1) { 30000: 30000
led(ledd):
ledd ~ledd:
T (i=0:i<k:i++)
{

}
S delay me (988)

| CT CATERNAISBALED € = E |

ledd=1ledd; // wasting

roject  cihtern 186\ led ide

LEERmEY (=0 axe [ axe] PDREMOTE-ROM
+ [ confighl86.cfg [ .cfg]

+ | B0 led.rom [.ron]

+ | [ libNae.lib [.1ib]

. ‘[ samples~as~led.c [.c]  lim
B [ readne . tzt [ txt]

d | »

Inspector View locals [H[m] E3

[Insert

{2, Il [POREM

@|Break at led.cH3
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You can also right click in the “Inspector View” window. A menu popup show “New

Expression” or “Dynamic Updates’.

¢ Paradigm C++ Lite - TERM Edition - led

Fil= Edit Search “iew Project Script Tool Debug Option:  Window  Help

e8le] &lnlilolol®lel2 72 ol Blel=xlal 1

FEERFE L L L LA LS LA L LA LR L L L LS LLLS

ded.c
Test LED 2-7-18897
Turxn LED on and off
FEFE LI LTSS LS I L F LXK XL E L XL X LKL E £

Broject : ci\ternl Be\led. ide

ERmEY l=d . axe [ .axe]
{ D config~l86 . cfg

-0 led.rom [ .rom]
[ lib~ae lib [ .

Hinclude Maes.h'" A4 AKESS Initia @ D readmes  tzt [ txt]
char ledd:
un=igned int i, k;

..... D zanples~ae~led o [ .c] lir

FOEEMOTE-RON
[.cfgl

lib]

SSodelday me (8R0)

* voild main(vaid)
| hEmect [Efrl
* ae_initi(): F* A-Engine 1 Dezcend
Mew Expreszion... Chil+M
Q ledd=0;k=30000; Ehange... Sk e
while (1) { Hange.. [tk
* lediledd) Dynarnic Updates
. ledd = ~ledd:;
* for(i=0;i<k;i++) | Ladabeds Hizstary
{
e ledd=1ledd; 7 wast
}

| @ [Break at led.ctt9 I, NI [PDREMOTE../4m186ES % [12:46:50 PM

If you are interested on “ledd”’, you enter the “ledd” to add it into “Inspector View”

window.

¢ Inzpect

Expresszion:

|ledd =]
v ak. I x Eancell ? Helpl
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Then “OK”.

¢ Paradigm C++ Lite - TERM Edition - led
Fil= Edit Search “iew Project Script Tool Debug Option:  Window  Help

o8 [ 72 5| ool B 17

EICATERNMIHBMEDE ; =10} x| Project : ci\tern\ 186\ ed. ide =
PESEE SRS A AR RS S A (P 1= === [ axe] PDREMOTE~ROM
ded.c + [ confighl86.cfg [.cfg]
Test LED 2-7-1987 + B0 led.rom [ .rom]
Turxn LED on and off . D lib~ae.lib [ .1lib]
R e R e e R R LR | D sanplesthassled © [ o] lin
finclude Mae. h' A4 AESS initiaflm D readmes  tzt [ txt]
char ledd;
un=igned int i, k;
* voild main(vaid)
[nzpect (et
. ae_initi(): F* A-Engine 1 [Veseerd
Mew Expreszion.. Crl+h
* ledd=0;k=30000; Change,.. [CErl
while (1) { [EtriH
. led(ledd) ; Jynamic
2 ledd = ~ledd:; 5 )
* for (i=0;i<k;i++] Inspectorledd History
{
. ledd=ledd; ./ wast 0 (0=00)
}
SSodelday me (8R0)
| @ [Break at led.cttg M., Al [PDREMOTE../&m186ES % [12:48:29 PM

The ledd will be seen in the “Inspector” window. You may enable the “Dynamic
Updates’ by right click on the “Inspector” window, select the “Dynamic Updates’.
Please be aware of the interrupt latency and communication overhead while the
“Dynamic updates’ enabled.

Dynamic updates |

Update behawviar
[+ &llow memany reads while running

IV &llow peripheral reads while unning

x Cancel |

After the Dynamic updates being enabled, you can see the value change in the Inspector

windows.
Disable the Dynamic updates, if you want to test your own code for a real time

performance.
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¢ Paradigm C++ Lite - TERN Edition - led
File Edit Search “iew Project Scipt Tool Debug Option: Window Help

=L Z el vle] o @) e Y ol E|e| | g E

X EE R EF EEE R EEEEEEEEEFEEEEXS]
< s B Ov i

ded. o .
Test LED Z-7-1827 .

e [.axe] FPDREEHOTE-
- config~186 . cig [.cig]
B led.rom [ .rom]

Turn LED on and off . ‘[ lib~ae.lib [.1lib]
E R R R R R . D Samples\ae\led = [ D] ]_1]:1:
#include "ae.h" S AESS initiafle L[ readne. tzt [ txt]

char ledd;
unsigned int i, k:

Q volid main (woid)

* ae_initi): F* A-FEpgine I ‘_.!1 Inspacton o]
, el . [eiio0. oo4ad
ledd=0;k=30000; 5 T (0=0)
while (1) {
af ]l
. led(ledd) ; — | unsigned int

* ledd = ~ledd:
* for (i=0;i<k: i++
t ‘ j nspector ledd
¢ ledd=1ledd; wastin L
} o g SO0 (0w00

A4 deday ms(PR8) -

| [12:14 | [Insert | [Break at led.c#9 [%£, AT [POREM
Y ou can add more Inspect windows to see more than on variables, ledd and k.

¢ Paradign C++ Lite - TERIEES

File Edit Seach Yiew Pre  Opensouce

ﬁ@ll?l E]lllll’_?l:l.l EI Go to help topic

Gotoline..
E" C:ATERNA86ALED.C
/*:G**:Gf*:éf*:éf*:é Eu! E"|+><
Lopy Crl+C ,
ded. o Fiaste Chile config~l86 . cfg [ .cfg]
Test IED Select Al led.rom [ .rom]
Tur| = 0 libwae. lib [.1ib]
el Whord [ sanplestas~led.c [.c] limw
3 " —
#include ae.h Classes/stuctures.unions adme. t=t [.t=t]
char ledd; Functions
unsigned int i, -
i e oo oo Erum
Q void wain(wvoid)
Inciude

= ae_initi):
Ctil+F5
* ledd=0; k=300 Bun to Current F4
. while (1) { . Statement Step Over Fa | _pl
. i:gélzdfi;dd Statemnent Step lnta F7¥
[ Toaale breakpoint Fa nndz
o 1ed Ewaluate... Ctrl+F7 0" 0 (0=x00)
} Add breakpairt...

7 I I LCPU wiew
Source at execution paint
_ Set execution point to cursor

[Inspect the variable at the cuiscl ™ DREMOTE../Am186ES 5 [12:51:55 PM
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How do | change the debug baud rate ?

In side the “project window”, right click on the .axe node, select the TargetExpert.

¢ TargetExpert I

arget Expert

— Larget Type: — Optionz
(]
Paradigm &pplication [ axe — Math Support: h’
Static Library [for .a=e] [.lib] ™ Floating Paint
Diynamic Librany [dll]  Erulat x Cancel |
Static Library [for .dil] [lib] Emulation
b akefile Application [ awne] &' None ? Help |
= Libraries:
Platform: ¥ Mo Exceptions
IHeaI addresz mode j [T Compress class FAR_DATA
T arget Model: - Startup Code
!Small :_; [ Use altemnate startup code
r Target Connection————
|
| |PDREMOTE/ROM =]

Then select the “ Configure Settings’. Y ou can select the Remote link options.

ARemote link options

|

||:|:|M1

||115200

1|

Communications breaut; I'I 024 Mhgec

]|
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How do | make a new project ?
Select the “File”, then “new”, then “Project”, a“New Target” window pops up.

¢ Paradigm C++ Lite - TERN Edition - le

d

iE|Ie Edit Search Miew Project  Script

Tool Debug Option: Window Help

Tewut Edit

Open...

LClose

Save (Sl B+ #xssee | Clv d EDREM

EEICESS + ¢ ~[config~186 . cfg [.cfg]

Save all . =0 led . rom [ .rom]

Brirt nd off . [ lib~ae. lib [.libk]

TEfhit. S EEEEE les as~lad 1i

Printer setup... it . [ sanpleshaetled o [ o] .

- 8 1nitia|lm [} readne. tzxt [.t=zt]

Send.,.

E =it

1 CATERMY3864 ed.ide

2 cihternh 86k kest ide IFngine 1 7

Z | t

A0 e 186 est o i =101x]

I@EIIDD NET!

A4 CATemh1 85 eadnne. txt 1 19394 (0=4BC2)

5 o Temnt196% ed.ide . . _pl

6 CATemy196Ned o unsigned int

for (i=0;i<k:i++)
{
- ledd=ledd; ,/ wasting ] NEFE =1 ( DxFF)

}

S delay ms(888)

@ |Step done

¢F Mew Target

Platform:

W 0K

— T arget Marne; x Cancel |

proj000n EI]E. Browse |
— Target Type: — Olptions 8 Advanced

Paradigm & pplication [ axe —Math Support:

Stalic Library (for .axe) [ ib] ¢ Floaling Point 2 Heb |

Dynamic Library [.dll] r .

Static: Library (for il [.lib] B

M ak efile Application [.axe] | Nane

— Libranies:

¥ Mo Exceptions

I Real address mode

T arget Maodel:

[~ Compress class FAR_DATA

— Startup Code

[ Smal

i Target Connection

[~ Use altemate startup code

[Ma Target/ROM

Configure Settingz
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¢ New Target

Iﬁ
B

Flatfarm:

; Real address mode _:_j
Target Model:

| 5mal =l

¥ Mo Exceptions
[~ Compress class FAR_DATA

- Project Path and Marme: g ok
;c:"\tern"\'l A6 mycode
C I

— Target Mame: x anee i
;m_l,lccude ?a“ Browse
— Target Type: - Optionz iy &dvancedi

Paradigm Application [ a=e - Math Suppart: ? Hel i

Static Library [far . a=e] [lib] i~ Floating Paint R

Ciwnamic Librany [.di] s .

Static Library (for .l [.ib] - Emulation

b 2k efile &pplication [ axe] * Mone

- Libraries:

= Startup Code
" Uze alternate startup code

arget Expert

Y ou need to setup the “Project Path and Name” to c:\tern\186\mycode, as an example for
a TERN Am188 based controller and your application “mycode”.

Always make sure the Libraries: No Exceptions is CHECKED. You also need to define
the Target Connection as PDREMOTE/ROM for debugging. If you select No
Target/ROM, in order to generate a ROM file, then you have to have the full version
Paradigm C++-TERN Edition, not the Lite evaluation version.

Remote link options

Device

_i __..Baud ratE." ______________

[CoM1

[P v |

I
| | |115200 =]

Communications imeout: 11 024 msec

Select the Configure Settings to setup correct Remote link options.
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A new project named c:\tern\186\mycode.ide is created.

¢ Paradigm C++ Lite - TERN Edition - mycode
File Edit Search Yiew Project Scrpt Tool Debug Options Window Help

28es] Zladvle] ol @l r 29 ol B 2l=la & | 1]

w
|Mo process to teming| | e e T [T arget nore L lfrjnot conl

What isa node ?

In the Project window, each line can be called a “node’. The root node is always the
[.axe] node, which representing the final application code ready for downloading to your
controller.

The [.axe] node has two children nodes: [.cfg] and [.rom].

The generation of the [.axe] nodes depends on the [.cfg] node and the [.rom] node.

The [.cfg] node is the configuration file for mapping your code and data. The [.rom] node
is the product of the application source compiled and linked by C compiler and linker.

A default configuration file is under c:\tern\186\config\186.cfg. You may use it by
change the name of the “mycode.cfg”.

The mycoderom [.rom] node has its own children. The numbers of children nodes
depends on your application including all source files and necessary libraries.

Only the source code “mycode.c’ may be not enough. You may need to add a children
node of “c:\tern\186\lib\ae.lib” for example.

How to move a node in the Project window ?
Highlight the node you want to move, Hold down the “Alt” key,
then use up or down arrow.
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How to change or rename, or delete a node ?
Lets try to rename the mycode.cfg node to config\186.cfg. highlight the node, right click.

¢/ Paradigm C++ Lite - TERN Edition - mycode

File Edit Search Yiew Project Scipt Tool Debug Options Window Help
eplos| mcalrn] 6 [l @l n 2helFlelelal Gl #@s]

ject : c:\tern\186\mycode.ide

¢ Paradigm C++ Lite - TERN Edition - mycode
Fil= Edit Search “iew Project Scrpt Tool Debug Options Window Help

2Bz B 2 ladidle Lol @l e | 22bel el a4l [ &E0s] 1|

Project : c:\tern\186\mycode.ide

Yiew
M nvecode.c [ .c] £dd node

dit local options
"iew options hierarcl .

Froperties...

| Target none not connected

|Change the node build attribute
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How do | add a node, ae.lib for example.

Select the father node of the new children node you are going to add.

¢! Paradigm C++ Lite - TERN Edition - mycode
File Edit Search Yiew Project Scrpt Tool Debug Options  Window Help

RS Ay e I s R Y N R e e e S s

! Project : c:Atern'186\mycode.ide

nycode.c [ .c]

Make node
Presiew make .
Buldnade
Link

Special

Edit node attributes. .
Edit lozal ophions. ..
View optiohs hierarchy..

Froperties...

|l.f1‘n.'c|c'| anitemtothe pojest | [Target none [ [het connected P51053PM
For example, if you want to add a aelib node for the mycode.rom [.rom] node, you
highlight the mycode.rom [.rom] node, then right click, then select “Add node’.
A window of “Add Project List” pops up.

¢ Add to Project List

Look i I 4196

1 config
- 1include
_1lib

1 rom

1 Samples
] shartup

File marne: libt e ib Open

Files of type: (WD Cancel |

&

You can typein the lib\ae.lib, or use mouse to select.
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How do | setup the Project and Environment ?

Y ou must correctly setup your Project and Environment for your new project.
¢} Paradigm C++ Lite - TERN Edition - mycode

File Edit Seach Yiew Project Scipt Tool Debug | Options Window Help

~ Environment

Toals...
: Style Sheets...
‘[ confi Save...
=-O% nycode . rom [ fom
“[O lib~ae. lib [.1ikb]
(% nycode.c [ .c]

|[EditProject settings | [Target none [ [ [het connected B = [To7zePM
At the top line menu, select Options, then Project. A Project Options window pops up.

¢ Project Options

T opics: Drirectaries
2 Directories | N
qrCampiler ] Directories
qn B-bit Carnpiler g i
i 32-hit Compiler Thiz section lets vou tell Paradiogm C++ where ta laok for |-
'1}":”_ ':!F't'?'ns zource, include, and librarg files. The output directanies comtral
O ptimizations where intermediate files [[OBJ, RES] and final files [[EXE,
qrtdeszages .DLL. .RES] are placed.
anLinker
@ Librarian — Source Directories:
= Build Attribut
o ML:ke flouies Include: I$env[pu:n:u:ut]'\inu:lude;u::'\tern\'l EE'\incj
: .l-;«::ea::hler Library: |$env[p|:n:u:ut]'\li|:u;|::'xtern'x'l aE\ib j
Source; ||::'xlem'ﬂ a6 j
— Dutput Directories:
|ntermediate: ||::'xlem'ﬂ a6 j
Final: ||::"~tem‘x1 L] j
| The autput directory for paur EXE,
DL ) B s v ok I Blindo F'agel X Cancel | 2 Help |

Y ou must add the working directory to Include, Library and source, as shown above.
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“she|B]of=lal o

” Yiew
Cfg [. l:fg] :
El |:|II mycode . rom [ rom] Add nn.de
----- [ libsae ik [.1ib] Lo

""" A% nyecode .o [.c] Make node
Preview make

Build node
Locate
Special

TargetEwpert...
Edit'_node attributes. .
Edit local ophions. ..

Wigw aptions hierarch}l...

Properties...

|Fiebuild &l files l_lTarget: none [ | |rot connected Eh 08:52 PR
How do | test my project and environment setting ?
Build node.

Any time, you can select the [.axe] node, then right click, select “Build node’. It will
compile and link all your children nodes under the [.rom] nodes. Produce .[rom] file, then
locate to correct memory mappin based on the configure file in the [.cfg] node, finaly
generate the [.axe] file.

¢ Building mycode.axe - Complete

Statuz: Success :] =
R unning
Program CAPARADIGRMABIMNocate, exe
Command line  -cconfig'186.cfg -d0-D__PDREMOTE
Infarmation:  Elapsed Time: 10,050 Seconds
Statistics Total Current
| Lines: 11 ]
| Warnings: ] ]
| Emrars: 1] 1]
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How do | download the new project code ?

Right click on the STEP button, it will build, and download your code, ready for you to

debug, and run

¢/ Paradigm C++ Lite - TERN Edition - mycode

STEP

File Edit Search Wiew Project

cript Tool Debug Option: Window Help

S W 2 A =0 M KA AL

%a) 8|2 o| Gl B &7

/*

*

}

| =7 'c:Memn\1 86\mycode ¢ - |Of x|

S5 Fample C code - customire as your application |

voild main(woid)

{

S Tour code staris here

2O mycode. rom [
M lib~ae.lib

----- B mycode .o [

@ | Break at mycode.cHS

[\, Ml [POREMOTE. /Am126ES @5 [1:10:02 PM

How to setup and monitor a variable or variables ?

How to stop a program ?

How to terminate a debug session ?
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How to open afile?

Right double click on the readme.txt [.txt], it will open it for you.

¢ Paradigm C++ - TERM Edition - led

File Edit Search “iew Progct Scipt Tool Debug Option:  'Window Help

28 Zlalolol 0| @l 8 |78 ol £l 5 S

E? C:ATemn\186vreadme. bxt
Thiz project iz designed for TERN ~
A-Engine, A-EngiheS6, A-Core, A-C
Ai104, Al043, TDZO/40, SwartLCh, B

1) mwake sure vour controller i= i : line==24 code

AE 0O 115 (115,200 baud @ 40MHz, 5 B [ ECeRr iRy

AE 0 384 (38,400 baud B 40MHz, SE

HNote: AE 0 115 DERBUG ROM installe
See the file "DEBUG ROM=" on t

21 Conhect the R3-Z3Z serial cabl
3] Power on wour cohtroller, the

4] Go to the project window, doub
5] It should dowhload application

6] A debuy window will pop up and

-

e v | [T
< | 2
|Saved file CATERMY | 7.27 [Insert |_|Target: nane I_I_lncnt con|
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Chapter 4: Questions & Answers

4.1 How does the softwar e organize on my PC?

After install the Paradigm C++-TERN Edition CD, directories are created on your PC drive C:
for programming TERN embedded controllers.

TERN controllers are based on 80x86 PC compatible microprocessors, such as V25 from NEC,
Am188/186 from AMD, and i386EX from Intel. Embedded hardware drivers are provided in libraries.
V25 based files are under c:\tern\v25. Am186 based files are under c:\tern\186, i386EX based files are
under c:\tern\386.

Core sample programs for controllers are in sub-directories:
c:\tern\186\samples\ae for Am188/186, c:\tern\386\samplesiie, and c:\tern\v25\samples\ve.

After the installation of the CD, the directory C\TERN and sub-
directories are created.

C\A\TERN\ V25  ------- wor king 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\TERMV25\LIB\ -------- Li braries for V25 boards

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 king directory for i 386EX based controllers
C:\ TERN\ 386\ SAMPLES\ ---- sanpl e prograns

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

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

C:\TERN\386\LIB\ Libraries for 386 boards

C:\Paradigm\ -------------=------- Paradigm C++-TERN Edition files.

4.2 Whereistheinitial working directory?

If you are using V25 based controllers, your working directory is c:\tern\v25.
If you are using 186 based controllers, your working directory is c:\tern\186.
If you are using 386 based controllers, your working directory is c:\tern\386.

4.3 What isthe Project file?

A project fileis an intelligent program manager that does all the work necessary to keep your program up-
to-date. It reads a special “makefile” designed for managing whole compile, link, debug and locate
operation.

The project file uses .ide.

4.4 Controller Memory mapping
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There is 1 MB memory space for 16-bit controllers. TERN controllers map lower 512KB (0x00000-
Ox7ffff) to the RAM socket, and map upper 512K B into ROM socket.

In order to correctly download a program in STEP1 via PC RS232 serial link, the controller must meet
these requirement:

1). DEBUG EPROM “AE_0_115" for A-Engine, SERO debug at 115,200 installed in ROM socket.
See attached DEBUG ROM |list

2). SRAM installed must be large enough to hold your program.
For a 32K SRAM, the physical address is 0x00000-0x07fff
For a 128K SRAM, the physical address is 0x00000-0x01ffff
For a512K SRAM, the physical address is 0x00000-0x07ffff

3). Your program must be located at a correct starting address to match your SRAM size.

For example, if you have a 32K SRAM, which maps into 0-0x07fff. Even for a 10K program, if
you locate the code into a starting address of 0x08000, it cannot be download nor run because there is no
RAM.

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

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

map 0x00000 to Ox00fff asreserved  // interrupt vector table

map 0x01000 to OxQ7fff as rdwr /I System RAM area(32 K)
map 0x08000 to Ox1ffff as rdonly /I Simulated ROM area(96K)
map 0x20000 to Oxfffff as reserved /I No access

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

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

6). It is very important to know, what size SRAM you have, where is your effective SRAM address, and
where you located your program while you are using the “186.cfg” file.
If you have aonly 32K SRAM (0-0x7fff), you may modify the “186.cfg” file to select RAM=32.

map 0x00000 to Ox00fff asreserved  // interrupt vector table

map 0x01000 to Ox03fff as rdwr /I System RAM area(16 K)
map 0x04000 to 0xQ7fff as rdonly /I Simulated ROM area(16K)
map 0x08000 to Oxfffff as reserved /I No access

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

The bolded 0x4000 indicates your code will be located at a start address of 0x0400:0000.
7). In order to run STEP2 stand alone mode, you must know where your code are located during STEP1
downloading. You must correctly set the STEP2 jumping address in your serial EEPROM (EE address

0x10 to 0x13). You may run the “step2.c” program to setup your EE jumping address. You only need to
run the “step2.c” once. Please see “step2.c” in c:\tern\186\samples\ae directory.

4.5 DEBUG baud rates
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Paradigm C++-TERN Edition supports one of the debug Baud Rate: 19,200, or 38,400, or 57,600, or
115,200.

The DEBUG ROM installed determines the DEBUG Baud Rate.

For example: DEBUG ROM labeled “AE_0_115" installed on a 40 MHz A-Engine, the debug baud rate is
115,200. The same debug rom installed on a 20 MHz A-Engine, the baud rate is 57,600.

4.6 What are differences between the Lite version and full version?

The Lite version supports STEP1 and STEP2 only, not STEP3.
In addition to all the Lite version features, the full version provides support that you will need to generate
your own application ROM, STEP3.

4.7 What isACTR/ACTE™?
Operating TERN's 16-bit controllers with ACTR/IACTF™

With ACTR™/ ACTF™ firmware support, you only need a terminal, such as PC windows terminal, set
up to 19200, 8, N, 1, via seria link. By typing text commands, you can operate the controller and exercise
C functions immediately. The ACTR/ACTF™ provides an interactive menu and on-line help for you, so
you do not have to dig into manuals. ACTR/ACTF™ not only provides you easy access to C functions, but
also allows you to download a remote debugger kernel for your C/C++ program devel opment.

ACTR™ isin a64K EPROM. ACTF™ isaFLASH version of ACTR™. You may use DV kit to generate
your application HEX file and download the file into the on-board Flash with ACTF™.

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

4.8 Whereisthetechnical manual?

Complete sets of Technical Manuals, photos, schematics, and help manuals are in the Paradigm C++-
TERN Edition CD. Y ou may use Windows Explore to copy, use Adobe Reader to read and print.

4.9 What isthe . MAP fileand the .LOC file?

After you “Build node” on the .axe [.axe] node, or run the code on the controller it will generate a .map
fileand a.loc file, in your working directory, c:\tern\186.
The led.map file, as below, will list generated code and data locations.

Start St op Lengt h Nane d ass
00000H 0187DH 0187EH _TEXT CODE
01880H 01897H 00018H _I NI T_ | NI TDATA
01898H 01898H 00000H _I NI TEND_ | NI TDATA
01898H 01898H 00000H _EXI T_ EXI TDATA
01898H 018A7H 00010H _EXI TEND_ EXI TDATA
018BOH 018BOH 00000H _RD ROVDATA
018BOH 018BFH 00010H _ERD ENDROVDATA
018COH 01A43H 00184H _DATA DATA
01A44H 01A44H 00000H _CVTSEG DATA
01A44H 01A44H 00000H _SCNSEG DATA
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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
02CCOH 02CCFH 00010H _ERFD ENDROVFARDATA

Program entry point at 0000: 0000

The led.loc file, as below, will list generated code and data locations, which is the memory location on the
target controller.

Menory Address Map for Program LED

Start St op Length Segment d ass
001000H 001183H 00184H _DATA DATA
001184H 001184H 00000H _CVTSEG DATA
001184H 001184H 00000H _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 _INIT_ | 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 ROVFARDATA
009A50H 009A50H 00000H _BRFD ROVFARDATA
009A50H 009A5FH  00010H _ERFD ENDROVFARDATA

Entry point: 0800: 0000
Initial stack: 013F: 1000

4.10 EPROM and FLASH support.

Your final firmware can be program into a EPROM, such 27C256-70 (32K) or 27C512-70 (64K), with
your EPROM programmer.

You can aso use ACTF kit to generate a downloadable .HEX file, and install an FLASH ACTF chip in
the ROM socket. With a terminal serial link at 19,200, you can download your code and program the
Flash on-board.

4.11 DEBUG ROM List ison your CD, under tern_docs.

4.12 How to access 1 MB memory
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Most application has been using Small Model to program TERN controllers. The Small Model code is
smaller, more efficient, more reliable, and faster, but it is limited in 64K code and data. Many users
developed successfully data acquisition type product with Small Model and collecting more than 64K
data. The V25 or 80x86 processor supports memory access by simply using

pokeb (segment, offset, dat); and peekb (segment, offset).

Please refer to the .LOC file listed in Chapter 4, After you use “m.bat” batch file, a .LOC file will
generated. It will show where and how many bytes that your C CODE and DATA will use. Suppose, your
complete C stuff only use upto Oxffff, but your SRAM is 128K, mapping in 0x0000 to Ox1ffff. So you have
memory space from 0x10000 to Ox1ffff of atotal 64K space, which are free, battery backed, very save for
you to store your data.

You may use pokeb(0x1000, unsigned int offset, unsigned char data); to store your data and increment
offset, and use peekb(0x1000, unsigned int offset); to read data back in the future.
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Appendix A

Appendix A: Debug ROM list for TERN

controllers
File Name Size Lable Name Debu Controllers Other
g
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-hit SRAM
TD_ID 16.BIN 32Kk TD_ID 16 TD31 ID 386 SERO
115,200@66M 16-bit SRAM
TD_IE_16.BIN 32Kk 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/SLMD88 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 115BIN 32K AC 0 115 CPP AC 188 SERO
- 115,200@40M
AC 1 115BIN 32K AC 1 115 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
IES 115.BIN 32K IE8 0 115 CPP |E/ID/IEP 386 SERO
- 115,200@66M 8-hit SRAM
|IE8 384.BIN 32K IE8 0 384 CPP |E/ID/IEP 386 SERO
38,400@66M 8-hit SRAM
|IE8_115D.BIN 32K 1E8 0 115DCD1 CPP |E/ID/IEP 386 SERO
115,200@66M 8-hit SRAM DCD1
|E8_384D.BIN 32K 1E8 0 384 DCD1 CPP |E/ID/IEP 386 SERO
38,400@66M 8-hit SRAM DCD1
ID16 115.BIN 32K 1D16 0 115 CPP ID 386 SERO
115,200@66M 16-bit SRAM
|IE16 115.BIN 32K 1E16 0 115 CPP |EP/IEM 386 SERO
115,200@66M 16-bit SRAM
ID16 384.BIN 32K 1D16 0 384 CPP ID 386 SERO
38,400@66M 16-bit SRAM
|IE16 384.BIN 32K |E16 0 384 CPP |EP/IEM 386 SERO
38,400@66M 16-bit SRAM
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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
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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