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1. DESCRIPTION

This document contains information on additional functions available after updating the microcontroller code to
version 1.01a.

Existing functionality remains available as already documented.

This extension of functionality only concerns the firmware of the microcontroller; the hardware has already been
pre-wired in the design phase and therefore does not need any modification.

The information in this document refers to use in combination with the Wi-Fi modem :

https://p-14b.github.io/wifi/

The main new feature of version 1.01a is the interpretation of characters beyond ASCIl 127, namely the handling
of the eighth bit (the most significant bit) pertaining to the byte representing the character itself.

The Apple-1 computer does not actually manage this bit and forces it to "1" when reading the keyboard; in
addition to this, other hardware gimmicks are performed on other bits to ensure that the terminal is able to print
on the screen only the 64 characters managed by ROM 2513.

However, these stratagems cause the WOZ monitor to send characters to the remote serial terminal that do not
fully comply with the ASCII standard.

The microcontroller normally takes care of correcting such occurrences by normalizing the output.

However, if you wish to use information resources that make use of special formatting or semi-graphical
characters (e.g. BBS, telnet sessions or similar), it is necessary that the correct characters are sent to the terminal,
especially if they are part of the so-called extended ASCII set, i.e. 128 to 255.

In combination with the other non-printable characters, in fact, formatting information, color information,
position information etc. are carried in this range.

In order to benefit from the possibilities offered by external platforms - or rather, not to remain restricted to the
capabilities offered by the native terminal - it is necessary to instruct the microcontroller not to make any kind of
correction on the characters coming from the modem and sent to the terminal to be displayed.
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2. USAGE OF THE NEW FEATURE

The activation/deactivation status of this feature is shown when the terminal is started or after a RESET of the
microcontroller:

Apple-1 serial terminal by P-LAB

CTRL-L ==> Clear Screen
CTRL-R ==> Reset

CTRL-O ==> Toggle:
Uppercase for OUTGOING characters:
ACTIVE

CTRL-I ==> Toggle:
Uppercase for INCOMING characters:
not active

CTRL-T ==> Toggle:
8th bit reading for incoming chars:
not active

(Note: incoming/outgoing status may be different)

This new feature is activated/deactivated by pressing the combination CONTROL T) of the keyboard connected to
the terminal. When it is activated, the following message appears on the screen:

CTRL-T ==> Toggle:

8th bit reading for incoming chars:
ACTIVE

Garbage characters will appear when
Using WOZ Monitor!

Due to the non-standard mapping by the WOZ monitor, at this point, if you are inside the WOZ Monitor itself, the
characters will be displayed as garbage, in other words, they will be unintelligible.
NO PANIC. To return to traditional operation press CONTROL T again.

It is therefore advisable to activate the functionality when you are already inside the terminal program.

In this case, in fact, the characters to be displayed will no longer come from the WOZ Monitor but from the Wi-Fi
modem which, as mentioned, uses a standard character set.

If at this point a telnet connection is opened to a resource that supports, for example, the Linux semi graphic
fonts, the display and user experience will certainly be more pleasant:
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Not all terminal programs you use on your home computer are able to display the additional information
received properly.

To put it another way, the emulated terminal type is not always fully or accurately supported.

Some versions of minicom for Linux, for instance, do not correctly interpret the Unicode UTF-8 character set.
Consequently, 'Linux graphics' may not function correctly.

On the other hand, the PUTTY program for Windows seems to handle it correctly, while Teraterm apparently
does not.

Therefore, choose the program that best suits your needs and best responds to the characteristics of the
external resources you will be using.
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3. PETSCII

PETSCII (PET Standard Code of Information Interchange), also known as ASCII CBM, is the character set used in 8-
bit Commodore computers.

There are substantial differences with traditional ASCII, but also many points of contact, and for those who want
to delve deeper, there is plenty of information on the web.

One of the points of contact is certainly the coincidence of codes for upper and lower case alphanumeric
characters, although they are reversed.

PETSCII also has specific codes for screen clearing, cursor position, colours, the etc. It also has
many semi-graphical characters that allow complex designs to be created.

If you have a terminal emulator that supports the PETSCII standard, and a resource that delivers PETSCll-encoded
content, then you will also be able to take advantage of this interesting feature.

One of the programs that supports such encoding is SyncTERM (https://syncterm.bbsdev.net/) and is available for
various operating systems, including patches for the latest operating systems.

Once installed (or compiled), it is necessary to configure it properly to instruct it to connect to the correct serial
port, the correct baud rate and to use PETSCII encoding, of course.

SyncTERM easily handles high baud rates, but -at least in the Windows version- it may have some difficulty in
addressing high serial ports. This is typical of USB/RS232 adapters or connections to the microcontroller that are
usually read as COM17, COM12 etc.

To use SyncTERM, it is therefore necessary to rename the automatically numbered COM with a lower number,
such as COM1 or COM2.

This can be done by editing the 'Advanced Settings' in the 'Port Settings' tab for port properties.
You must be a computer administrator; when this is done, unplug the microcontroller cable, plug it back in and
check that it is detected with the new port number.

This document will assume that this port has been mapped as COM1 on Windows and /dev/ttyUSBO on Linux.

It is also possible that the Windows version of SyncTERM does not correctly handle the control character for the
function to return the cursor to the HOME position.

No matter which operating system you use, configuring SyncTERM is very simple, just follow the screenshots and
directions given here:
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Program Settings

onf irm Program Exit Yes

Prompt to Save Yes

Startup Screen Mode Current
Video Output Mode Autodetect
Jcrollback Buffer Lines Z000
Hoden/Conn Device sdevsLLyUSEO
Modem/Comm Rate 230400bps
Modem Init String AT&F&C14D2
Hodem Dial String ATDT

List Path shome/pi/ . synctermnssynctern. 1st
TERH For Shell synctern
Blocky Scaling On

Custom Screen Mode

In the Program Settings on the right frame write down the correct Device File if you are using Linux, or the
correct COM Port if you are under Windows.

Also write down the Baud Rate.
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Edit Default Connection

onmection Type Serial €

Flow Control None
[n][?]===| |Username

Directory (1) [Password {none>
Systen Password <none> ttings
Screen Mode Co4
Hide Status Line VYes on Settings
Dounload Path shome~pis/ ode

Upload Path <hone/pi~/

Log Conf iguration

Comm Rate Current

ANST Music BANST Style

Address Family As per DNS

Font Commodore 64 (Lower)
Hide Popups No

RIP Off

In the menu Edit Default Connection select Connection Type Serial, Screen mode C64 and Font Commodore 64
(Lower).
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(01071
Edit Directory Entry I

ane apple 4
Device Name sdevsttylSBEO
[n][?]====| |Connection Type Serial
Directory (1] |Flow Control None

Usernane ttings

Password {none>

System Password  <none> on Settings

Screen Mode C64 ode

Hide Status Line Yes

Download Path hone/pis

Upload Path hone/pi~/

Log Configuration

Comm Rate Current

ANST Music BANSI Stule

Address Family As per DNS

Font Connodore 64 (Lower)
¥|Hide Popups No

1

Now create an entry in the list of available connections, name it as you wish and enter the parameters
highlighted here in the figure.
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[n1[7?]
Directory (1 items)

SyncTERM Settings
apple | ]
Default Connection Settings

Current Screen Mode
Font Management
Program Settings
File Locations

At the end of the operations you will have a screen like this one. Press ENTER to open the connection. Another
window should open in which you can give the usual AT commands followed maybe by the command ATDT
BBS.RETROCAMPUS.COM to start the connection:

dialing bbs.retrocampus.com: 23

connect 600
retrocampus bbs

supported systems

cbm petscii w/echo
apple-1-sii noecho
apple-1/sii1 w/eCho
pUre ascii w/eCho
pUure ascii noecho
dos cp 437 Ww/eCho
dos cp 437 noecho
telnet linux w/echo
vic=20 ascii w/echo
olivetti mlB w/echo
minitel w/eCcho

L ==1 =k =]

i o ] 020 1020 520 0 0 o o
[=~g==piimnfu~ s fmn )
L e e e R X
Fa=raParIrIPaPI P Pa RS
S S e e S e e e St

[t e 7

pléease select a sSyYstem
press enter to Cclose connection

/

If everything has been set up correctly, you will be able to use the contents of the BBS in PETSCII format. Some
screenshots are shown here as an example:
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CATITPUS ... s I3 (CATITRPLIS .o

riamesy pFiless
1] ::t:

Tic Tac Toe||Connect 4'||Magic
EN ER

talian

Internet
Text adventures

Chat H
Hessages 3 Zork I
Browser fork II

Zork III
Hitchhiker

by F.Sblendorio 2818-2823 MM Exit
I Exit

H Top Stories Africa
World iE fisia

£l Europe
BLEN Business Il Middle East

]
2
2

FE Latin America
217 EANLYELT

SN Scotland

il Science

M Entertain.
Exit

MERE

ELFE Horld IBELE Science-Space
IESEM Entertainment
ELEE fAmericas [ 112 B OLTELT
B Robot EEEN Horld Sport

m [ 114 WETALEINI

Turn of
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rrres e mmeite Lil | Een

1.Petscii Robots - Hhich version is
best?

2.Petscii Ruhuts for Apple Il now
available!
Petscii Ruhuts Shareware Downloads
+NEWSFLASH!
Pet5c11 Robots now available for
gale!

B.Restoring three Commodore PC
Compatibles

T.Commodore History Part 1: The
Commodore PET

g.Planet X3 is Here! And with new
video modes!

[N+-1FPage [Hlelp [Rleload [.1Quit> B

As shown in these examples, the PETSCII screens are very colorful and entertaining, the Linux screens certainly
look more 'professional' also due to the 80x25 mode.

In any case, we hope you have fun and experience new things!
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4. AC CHARACTERISTICS — ADDENDUM

To handle the eighth input bit from the Apple-1, it was necessary to use a microcontroller pin normally dedicated
to analog measurements, as all other lines were already taken.

Unfortunately, this line cannot be reconfigured as a digital input so each individual reading must be sampled,
quantized and encoded before it can be evaluated to see whether it representsa '1l' ora'0".

Analog channel readings are enormously slower than digital channel readings so introducing even a single analog
channel into the bit-reading procedure worsens overall performance greatly.

In this specific case, one analog channel is equivalent to over 100 us of additional processing time.

However, despite this 'ballast’, the Terminal board can run without major problems up to 19200 baud towards
the Apple-1, which is also the limit of the ACIA 65C51 installed on the Wi-Fi Modem board.

Two measurement screens are therefore shown here: one with and one without the eighth-bit management so
that they can be of help if needed.

Processing time between the Interrupt and the beginning of the serial transmission with eighth bit: 153 us.
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Processing time between the Interrupt and the beginning of the serial transmission without eighth bit: 46.5 ps.

Siglent

“Live long and prosper” with Apple-1 Terminal!

AFFLE-1 TERMIHMAL

INFO | ORDERS | SUPPORT:  p-l4b @ protonmail.com
F-L4E & PEOTOHMAIL.COM
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