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January 20, 1981

@) Dave Chandler

FROM: Ali Mostafa ///,

SUBJECT: CHEMICAL BANK TERMINAL BLOCK DIAGRAM

The system block diagram is shown in an attached figure.
The 1610 will be expected to perform the following functims:

1. 1Initialize the RAM for clearing the screen.
2. Output data to the AUTO dial circuit.

3. Data manipulation and management between
peripherals, i.e.

.
® Read data from the Keyboard's UART.
e Send data (when applicable) to send
side of Modem's UART.
@ Read received data from Modem's UART.
e Load received data in HI-RES RAM for display.

4. Keep track of cursor position.

5. Process special characters (e.g. generate line feed
after receiving carriage return--etc.)

Block diagram description.

1. PEL, Timing and Contrel:

A phase locked loop is essential to double
the frequency to be able to generate the HI-RES
characters.

Timing & Control, is to generate all different
frequencies need for the system, it also will
generate control signals for the HI-RES character
generator as all of such signals are related to
CBLANK and MSYNC.

2y HI-RES Character Generator:

This part will take alot of Real-Estate because
of the RAM & ROM.

Basically it consists of counters (to address RAM

and ROM) for data display and an address latch

for the 1610 to access the display RAM, an address
selector (1610 is given access to RAM only during
vertical Flyback)., 1lKx8 screen RAM, 1lKx8 character
ROM, Bi-directional data Buffer.

And shift register for outputing data to EXT-VIDEO PI!

3. Keyboard UART:

This section is basically a serial to paralled shift
register with randem logic for data verification



and for flagging the 1610 when it has a valid data
to be read.

4, Modem and Autodial:
This section consists of 3 units;

a. Transmitting unit:

It accepts a paralled data from the 1610
serialize it and adds start and stop bits

when appropriate and generates the frequencies
need for FSK, amplifies data, and send it to the
telephone 1line.

b. Recieving unit:

It accepts FSK data amplifies and filtersrs
it and it feeds these data into a UART

for serial/parallel convertion and flags the
1610 with data-available flag.

c. Auto-Dialer Unit:

.
This unit accepts data (4-8 bit)from the

1610 and feeds it into pulse-generator logic for
generating dialing pulses as well as the
inter-digit pause and signal is amplified and
sent to the telephone line.

The audio signal from the remote site (busy;
ringing) is fed to Master Component for audio

feedback to the operator.
COMMENTS:
If (for any reason) we have a problem with the die size; I
recommend that the HI-RES part can be built with discrete IC's
it will be around 8-9 packages.
Currently, the total number of pins is 31, adding 3 for the

power supply, I think a 40-pin package would be sufficient
(assuming no drastic surprise).

AM/bb

(CEE G. Lorenc
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February 9, 1981

Dr. David P. Chandler
Director

Product Engineering

Mattel Toys Division
Mattel, Inc.

5150 Rosecrans Ave.
Hawthorne, California 90250

Dear Dave:

I am enclosing a copy of our preliminary terminal
specifications., As we discussed, we have classified each
item into one of three categories:

- Requirements for support.

= Requirements for purchase consideration.

- Wants.

These categories are more fully explained in the attached
material, however, you should recognize that in many
instances that there is a very fine line between wants and
requirements. It is possible that a want may become a
requirement or a requirement may become a want under the
appropriate circumstances. We do not claim to be engineers
and we will be pleased to listen to any comments you might
have.

If I can be of any further assistance in helping you
determine the needs of Chemical Bank, I would be pleased to
do so. Please feel free to call on me at vour convenience.

I look forward to hearing from you in the near future,

Truly yours,

Enclosure



We have classified our specifications into the following
categories:

Required For Support

We do not anticipate supporting terminals on our system
which do not meet all of these requirements within the next
two years., However, we will not guarantee support for those
terminals that do meet these requirements.

Required To Be Considered For Distribution

Terminals which do not meet these requirements will not be
considered for purchase by Chemical Bank for distribution to
customers,

Wants

These items are considered to be enhancements to the
standard terminal. We have rated each of the wants on a
scale of 1-10 with 10 indicating a strong desire for that
feature and 1 indicating only limited desire,

All terminals will be evaluated based upon their features as
well as the following:

Price

- Quality

- Aesthetic Appearance
Other Considerations



Disg%gx

Requirements For Support

= Minimum display of 32 characters per line and 16 lines
per screen.

Requirements For Purchase Consideration

- Minimum display of 40 characters per line and 24 lines
per screen.

- TV or built in display.
- Full cursor control.

- Ability to supress display of passwords.

- Greater than minimum number of characters per line
and/or lines per screen ( 3).

- Upper and lower case display ( 3).
- Availability of double height characters ( 1).
- Color capabilities ( 8).
- Graphics capabilities:
- low resolution graphics ( 7)
= high resolution graphics ( 7)
- Easily modifiable to "non-U.S." character set ( 6).

If display is TV then the following additional wants
apply.

- adaptable to non-U.S. TV's ( 6)
- easy to connect to TV ( 8)

- choice of channels for display ( 8)



Communications

Requirements For Support

A minimum of 300 baud transmission rate capability.

Requirements For Purchase Consideration

Wants

A built in direct access modem.

A minimum of 300 baud transmission rate capability.

A 1200 or greater baud transmission rate capability
(1®).

An auto dial modem with at least two software
selectable numbers ( 9).

Auto answer ( 3).

Wireless connection between terminal and phone ( 1).
Incoming call warning ( 7).

Exclusion of other phones ( 7).

Hang up from host (10).



Security

Requirements For Support

None

Requirements For Purchase Consideration

- Capability of storing and transmitting a unique
terminal or cartridge I1.D.

Wants

- Data encryption capabilities ( 8).



Kexboard

Requirements For Support

- Full alphanumeric keyboard.

Requirements For Purchase Consideration

- Full alphanumeric keyboard.
= Function keys as follows:
- menu
- previous page
= next page
- yes (may be highlighted Y on keyboard)
- no (may be highlighted Non keyboard)
Wants

- Wireless connection between keypad and keyboard ( 2).

- Optional handheld keypad with numeric and function keys
{ 8).

- Portability ( 5).



Interfaces

Reguirements For Support

None

Requirements for Purchase Consideration

None
Wants
= Support for A prinfter ({( 7).
- Security systems ( 5).
- Energy management systems ( 5).
- Real time clock ( 5),
- Cable TV ( 8).
- Bar code reader ( 2),

- Memory device ( 7).



Miscellaneous

Requirements For Support

None

Requirements For Purchase Consideration

- Meets FCC shielding specifications both current and
proposed.

= Protects users TV from damage including "toasting
phosphorus"”.

- Durable.
Wants
- Family of terminals ( 5).
- Adaptable to non-U.S. power supplies ( 6).

- Audio generator ( 7).



Intelligence/Memory

Requirements For Support
None
Regquirements For Purchase Consideration
- Ability to store screen masks locally.
- Ability to downline load.
- Ability to store and manipulate data locally.
= Offline games.
wWants
- Ability to communicate in background mode ( 5).
= Ability to expand memory ( 6).
- Ability to downline load into nonvolatile memory
devices (10).



VIEBWDATA SYSTEM SPECIFICATION
AND DESCRIPTION

In reference to Fig. (1); the system consists of a Viewdata module

that plugs directly to the Intellivision's Master Camponent via a

40 pin connector; on the other end of the module there is a 40 pin
connector where a cartridge may be plugged in. Up to 4K program

can be programmed into such cartridge. With the Viewdata module plugged
into the Master Camponent; the user may plug either a game cartridae

for game play or a Viewdata cartridge for Viewdata program.

Attached to the Viewdata module a light pen used for data entry; a
Keyboard (Optional) and a modular phone cord for plugging the wnit

directly to the phone lines.

Note: That there is no extra power cord needed to power the system

as all power is supplied fram the Intellivision Master

Campanent.






SYSTEM OPERATION

In crder tc make the man-machine interface as simple as possible
and to prevent errors fram long ILOG-IN procedures the phone number
and the LOG-IN sequance will be stored in the cartridge PRQM; so
on power-on and at a touch of a button or a stroke of a Light Pen

the unit will dial up the host camputer and LOG-IN to the system.

In an interactive mode of o peration; the user may use the Light Pen
AND/OR tle Keyboard to select cne of several services offered by the
host camputer (e.g. Hamebanking, Yellow Pages, Ticket Reservation,

Mainevent Schedules,...etc.).

On the screen there will be different display modes; where graphics
and alpha-numeric data can be displayed simultanously; also different
sizes of the alpha-numerics can be displayed (Fcr more details see

display Features section).

The Viewdata unit will have a modular cable, which is directly pluggable
in the wall phone jack; so there is no acoustic coupler or any extra
acessories needed for conmnection with the phone lines. (For more

details see Cammunications sect_ion).

There are two different means of data entry:
a) Light Pen

b) Keyboard (Opt_icnal)

The Light Pen can be used for menu selecticii by pointing at a high-lighted
spot on the screen corresponding to the selected item. It can be used
also for alpha-numeric data entry by pointing at the desired character

fram a full Keyboard displayed on the lower or upper 4 lines of the screen.

The Keyboard can be used for menu selection by typing in the number
correspanding to the selected item fram the menu. Also it can be
used as a regular Keyboard for alpha-numeric data entry. The following

sections will outline the main features of the Viewdata system.



SYSTEM FEATURES

Plugs directly to the cartridge port of the Intellivision Master
Camponent.

No extra power cord needed for the system as power is supplied fram
the Master Camponent.

Viewdata module is completely transparent to the Master Camponent
i.e. user can plug a game cartridge and have all the game features
without unplugging the Viewdata module.

Just by changing cartridges different protocol standards (AT &T,
NBC,...) can be met.

Directly pluggable into wall phone-jack via a modular plug for
direct connection to the phone lines i.e. no acourtic couplers

needed.



DISPIAY FEATURES

There are two display modes that can co—-exist on the screen. HI-RES

Mode and

C_dor Graphics Mocde.

a) HI-RES Mode

*8.

%0,

10,

40 pastel characters/line, 24 lines/screen. On a colored screen.
Full ASCII character set; (5X7 matrix on a 6X8 card.)

A camplete AT&T Mosaic Set.

A camplete ATST seperated mosaic set.

Full ASCII character set in a double width mode.

Full ASCII character set in a double height mcde.

A double width double height.full ASCII character set.

Two different intemnsities in displaying the character set
(Regular and Hi lighted).

Regular character set can be displayed in reverse video mode.
The regular character set and mosaics can be displayed in a

Flashing Mode.

* Due to hardware limitation reverse video and half intensity cannot

CO-EXIST with double width and double hight on the same screen simultaneocusl

b)

Color Graphics Mode

20 Ccards/line 12 ,lines/screen each card is an 8X8 matrix.

Full ASCII oolored character set up to 8 different colors can

be displayed simultaneously.

Very powerful oolored graphics capabilities (up to 16 different colors)
64 Different DRCS (Dynamically redefinable character set). Can

CO-EXIST on a particular screen.



OCQVIMUNICATTON

Camunication with the host camputer is done over the phone line

directly i.e. no acoustic coupler is needed.

Features:
1. Auto dial the host canmputer at a touch of a button.
2. Programmable data rate that can match several different
camunication standards.
e.g.
a - 300 BAUD, Bell 103 Standard
b = 1200/75 BUAD, CCITT V.23

c - 600/75 BAUD, CCIITT V.23



A.

DATA ENTRY

LIGHT PEN

1. Transparent to the host cawputer i.e. There is no software
overhead at the host canputer side needed to handle the Light
Pemn.

2. Optimum for menu selection.

3. Can be used for alpha-numeric data entry by pointing at the
desired character from a full type-writter like Keyboard
displayed on the screen.

4. Rugged and very easy to use.

5. Replaceable.

KEYBOARD {(OPTIONAL)

1. Full type-writter Keyboard.

2. Can be used for menu selection or alpha-numeric data entry.
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FROrOSALL FOR VIDEQTEX TERIMINAL COMPONENT

SYSTEM BLUWCK DIAERAM

The system block diagram 1is shown in an attached figure.
The bulk of the circuitry is in the 40 x 24 hi res alpha

generator block. This block consists of a 6502 uP, 1K x 8
RAM, 1K x 8 ROM, character generator ROM, Intellivision bus
interface and assorted support circuitry. The 63502 will

synchronize to the CBLANK signal and, during the active
display time, step through the RAM to present data to the
character generator ROM. Once each line, a sample of the
modem, keybocard and light pen serial outputs will be teken.
During the vertical blanking time this data will be analyzed
by a software UART function. Communication between the 14610
and the 6502 will also teske place during vertical blanking.

The modem block contains the telephone line interface and
filters for the different modes of operation. The telephoaone
line interface uses a reed relay for pulse dialing, a
transformer for isclation and a simple op—amp circuit for
the hybrid function. For transmit the tones are generated
in the Master Component sound chip and filtered to eliminate
interfering harmonics before being applied to the phone
line. On the receive side, the filters reject local carrier
and noise. Roth filters are expected to use switched
capacitor technology; while standard parts are available, a
custom will be cheaper and better.

The 1light pen interface is a phototransistor and anocther
transistor providing a one bit input to the 6502.

The remote keyboard interface supplies five volt power to
the keyboard connector and separates the current modulated
data and audio from the line.

The keyboard module itself uses a National MM574929 to scan
the key matrix and serialize the results. Another 1IC
current modulates the data onto the five volt power line.
There are simpler ways to go with four conductors available,
but doing it this way maintains full compatability with the
Remote Keyboard Component previously proposed; even allowing
this keyboard to be remotely located with ezse.



The cartridge contains a 4K x 10 PROM or EFROM (currently
under develecpment). A number of unprogracmed addresses will
be allocated to allow field customizing per banking
regquiremaents. By allewing sufficient =space, several updates
of this data can be made extending the life of the
cartridge. This approach is expected to be less expensive
than using EEPROMs.

PHYSICAL CONFIGURATION

The terminal would be housed in the voice peripheral
plastic. The keyboard module would be similar in appearance
and slightly smaller than the existing Master Component. A
model is available for examination.

PRELIMINARY COST ESTIMATES

Cost estimates are attached; be aware that a rule—of-thumb
factor (x3) was applied to arrive at the "“A" price from a
very rough parts list.

PERFORMANCE SFECIFICATIONS

DISPLAY——The display will be our current Master Component
graphics overlayed with terminal generated high resolution
alpha—-numeric characters. Through software, the graphics
will be. a form of DRCS (Dynamically Redefinable Character
Set)y; compatability with the ATT standard is still being
examined. The high resolution alpha-numerics will be 40
characters per 1line and 24 lines per screen. Full cursor
control will be provided by software.

MODEM-—-The modem will feature direct connection to the phone
line through a modular connector and autodialing with both
pulse and tone. 300 baud full duplex and 75 baud
transmit/1200 baud receive, also full duplex, will be
standard. Call progress monitoring (ringing,busy signals)
will be provided by routing audioc from the phone line to the
TV audio system. Under software control, the same routing
can be made allowing synthesized voice from the host to be
heard by the user

LIGHT PEN-—-The 1light pen will be praovided as standard. It
will be a four foot long fiber optic cable with a quick
disconnect plug at the terminal end; this allews the



phototransistor to be mounted on the printed circuit board.
This 1light pen is designed primarily for menu selection, but
short alpha strings can be input if a keyboard is displayed

on the screen. Through an appropriate protocol, the host
establishes the string to be returned for each manu
selection.

KEYROARD MODULE--The keyboard module is optional and would
find application only when large amounts of alpha data must

be entered (ie electronic mail). To allow easy field
upgrade, it will attach to the terminal using a standard
modular cable. This cable will supply power and, using the

same two wires, return serial data to the terminal. If the
keyboard module is the same as that proposed for the Remote
Keyboard Conmponent, the audio from the micrcphone would also
be sent to the terminal. This audio, with very few extra
components, can provide a speakerphone option. For remote
operation, this keyboard can be used in another room with a
simple adapter on each end.

POWER SUPPLY——A plug mount power supply will be supplied
{(may not be n=zeded if CMOS is extensively used).

COMPATIBILITY

VOICE PERIPHERAL-—-Compatability with the voice peripheral
should not be a problemy; however, the videotex terminal must
be plugged into the Master Component first. This is because
the voice peripheral reassigns some of the cartridge pins to
its own use.

KEYBOARD COMPONENT—-—Again, some pins are reassigned forcing

the hi res alpha-numerics to come from the Keyboard
Component. In addition, few users would opt for the
keyboard module when the Keyboard Component already has one.
Different software or software that adapted to its

environment would solve these problems. The net result is
that a large part of the terminal hardware would go unused
and the software will be more complicated. An alternate
Keyboard Component approach would be to use a modem/light
pen module at a rear expansion port with new software.

PLAYCABLE——Assuming that the voice unit is compatible, the
videotex terminal should be also. However, a
videotex/voice/Playcable combination may have timing
problems (due to Playcable’s delicate clock regeneration
scheme).

FUTURE PLAYCARLE—-1 see a future Playcable Component



consisting of the videotex terminal (hi res alpha generator,
remote keyboard interface and light pen interface, but an rf
moded, 16K x 10 RAM and a small FROM (for terminal 1D).
This unit would allow the cable system to provide videotex
and banking services. They could own the system or only
provide communications services. The housing would be like

the existing Playcable Component. This would create yet
another market for the proposed keyboard module. The same
remote operation possibilities also exist in this
application.
ALTERNATIVES

KEYBOARD COMMUNICATIONS TERMINAL--This would be a unit that
consists of a keyboard mounted in a housing about the same
size as the existing Master Component and containing most of
the circuitry described above. The keyboard interface would
be simplified to a parallel interface keyboard scanning IC.
It is also possible that the 63502 could handle debouncing
the key matrix. The unit would either sit next to the
Master Component and plug directly into the cartridge port
or sit in front with a short flat—-cable connection to the

cartridge port. Advantages are somewhat lower cost and one
less module if a keyboard is required for all applications.
A disadvantage ig the slightly awkward side-by-side

configuration or the FCC difficult flat-cable.

COMMUNICATING MASTER COMPONENT——In one unit slightly larger
than an existing Master Component, the existing Master
Component circuit and that described above for the keyboard
communications terminal would be combined. Savings would be
recognized because of the combined package onlyj the circuit
cost would remain the same. Lower production volumes could
offset some or all of the savings. Production problems
could result due to longer build tim2 and more dollars tied
up in limited marketability units (as compared to other
approaches where the Master Component can be shipped to

anyone and the terminal component is lower cost).
Development time will be 1longer than other approaches
because of larger PC board and case and more design

decisions (hand controler mounting, unit appearance and
shape factor, etc).

David Hostetler
November 9, 1981
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¢ subject: Atari Pronto 6520 Terminal date: Jure 22, 1982

Emulation Specification

Case: 000001 from: Jim Fleming

File: 000001 IN
x317-882-7014
George Pratt
IN
X317-342-7218

1. INTRODUCTION

The Atari P652CA Is the Chemical Bank Home Information Systes
cartridge for the Atari 800 and 800 computers. The cartridge
allcws a user to interact with a host computer via a 300 baud
modem (Atari 835 DCM). The P652CA supports both Direct Distance
Dialing and Public Data Networks. The user is insulated from
most of the netwcrk and login procedures to simplify the opera-
tion. Several opticon and help frames are built in the cartridge
to assist the user.

The P&S2CA cartridge emulates a subset of a'TANDIM 6520/6530
block mode terminal, Data Is entered into fields and {3 sent to
the host as blocks of data,rather than individual characters.
Local editing capabilities allcw 3 user to enter data into fields
without host intervention. In addition a simple conversational
mode is provided as well as a block-criented remote ccntrol aode
for downloading programs. The cartridge supports the following
features:

e Local and Remcte Cursor Contrel

o User Editing 2

e Protected and Unprotected Fields

e Multiple Display Pages . -

e Data Atiributes for Unprotected Flelds

e Color Control via Video Attributes

1.1 MODES

-

The Atari P652CA cartridge supports two main user modes. The
LOCAL mode 1s used for all set-up, dialing, help, and other
internal functions. The ONLINE mode is used during host interac-
tion. The CNLINE mode has three subaodes, CONVERSATIONAL SUB-
MODE, BLOCX SUBMCDE, and PROTECT SUBMODE.

June 22, 13982
BDRAEFT
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The CCTNVERSATICMNAL submode 1s a simple JTY poxde where each key
that {s pressed is Immedlately sent to the host and single char-
actars received from the host are displayed. The built-in Atari
device drivers are used in this mode.

The BLOCK sudbmcdesprovides the ability of ccmplete remote control
by the hcst. 4 modified versicn of the INTEL REX format {s used
by the host to read and write Atari memcry locations. Because
the I/Q0 in the Atarl {s memory-mapped, compiete I/0 control {is
allowed.

The BLOCK submodeealso allows the host toread and write the
Non-Volatile RAM (NCYRAM) contained in the termiral. This RAM

1A 3

appears in the memcry 3pace of the Atari.

The BLOCK submode is selected in the same manner as the Block
mode of the 6520. The HEX format protocol {s compatidble with the
6520 in a limited sense, Dcwnlcaded programs will appear as
ASCII characters when sent to the 6520. Obviocusly noc 1/0 or
actual execution can be tested using a 6520 terminal.

The FRCTECT submode is the main mode used during a terminal ses-
sicn. A subset of the £520 Prctect submode features have been
implemented.

The PRCTECT submode is block-orisnte:d and user eatry is assoei-
ated with flelds, The fields restrict a user to data entry in
only certain par'.s cf the screen, Multiple screen memcries are
provided so that commcn displays can be selected without having
to resend the Jdata., Numerous control sequences are implswented
30 that the hcst can manipulate the fields 3s well 23 the multi-
pie pages of screen information. X

Facilities are provided to allow the hcst tc switch betweon the
various CNLINE submodes.,  The terminal defaults tc the CONVERSA-
TIONAL submode when initially brought online.

-
-

1.2 XEYS0ARD

The operation of the various keys on the keybocard is depenient on
the current mode., In L@CAL mcde most of the keys are disabled
except those keys needed to manipulate the menu-oriented sar-
vices.

In the CONVERSATIONAL submode each key 1s sent to the host when

it is hit. Mo dispiay occurs in CCNVERSATICNAL mode unless char-
acters are sent from the host.

The keybcard is locked while in the BLOCK submode. The host can
scan the keyboard via memory reads but should only do sc for spe-
cial applications,
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The PROTECT submode utilizes the full capebi{lity of the Atart .
keybcard. Information is sent to the hcst {n dlocks when speclal
function keys are hit. The standard alpha~ umerio keys are used
to enter inforzmation into the screen based f{elds but do not
cause any transmission to the host. The editing keys. (arrows,
insert, delete, etc.) are used by the user %o change the screen.
based [lelds.

The yellow keys on the Atari are used in 8 manner similar %o the
TANDEM 6520 function keys. E ah key produces & unique ESCape
sequence which i{s sent to the host. The lower level protocol
controls when Jdata can te sent to the host,

$.3 VIDEO SCREEN FCREMAT

The TANDEM 6520/6530 Terminal uses a 28 row by S0 column display
with a 25th line for status and =messages., The Atari personal
computer can support a 28 by 80 column display without resorting
to cumterscme user scrolling.

In order to maintaln compatidility, the Atar{ will respond to
6520 commands as if 80 columns were available, Characters sent
to the terminal will be "undisplayed™ if sent to columns 41 to
80, No memcry of thcse characters will be kegt, If those
co lumns are involved in a read operation the cbl;mns will contain
Spaces.

User editing will be mocdified so that "wrap arcund! will Sazuer
after column 43, Note that if the host sends curscr positioning
commands that result in moving the cursor to an undisplayed area
the cursor will disappear. If text is sent after such a command
it will be lost up until the point where the cursor is regposi-
tioned to a displayablie area. Note also that this applies to
buffer addressing as well as cursor positioning.

2. LOWER LEVEL PROTOCOLS - .

-

All communication Between the termiral and the host will be via a

300 baud asynchronous 8 bit data link. The 8 bits are divided

into 7 data dits and 1 parity bit. Parity {s igncred by the ter-
minal and {s nct generated, The lower level protocols vary
depending on the submode,

2.1 CCNVYERSATIONAL SUBMCDE

The CONVERSATIONAL submode utilizes single 8 bit characters.
Characters are displayed as soon as they are received and are

sent as soon as & key is pressed. Functions such as flow cortrol
and error checking are not provided, 9
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2.2 BLOCK AND PROTECT SUBMODES -

The BLOCK submode and PROTECT submode both use the saze lower
level protocol. & variadble length block—oriented protoceol is
created using the standard ASCII control characters. The proto-
col is & half-duplex protocol with all control coming {roa the
host. Error control and time-outs are provided to help maintain

link integrity. The protocol conforms to the TANDEM 6520 Pointe
tc-Polnt protocol.

The Protocol can best be described by a series of typical tran-
sactions. In each of these transactions, the TEXT information is
assumed to be varlable length and can ccontain BLOCK submode or
PRCTECT submode information.

TABLE t, SET BLOCK MCDE

888 Terminal Transmission Diszbled *2#

HOST -> = <= TERMINAL]
H EQT=> t
s SCH,'8",ETX,<LRC» => :
H <~ ACK '
= |
| !

Table 1 illustrates the exchange that ocours to set the BLOCK

submode. This can occur while the terminal is in CCNVERSATICNAL
sutncce.

TABLR 2. WRITE 70 SCRESN

{THGST — o T {= TERMINAL!
: EOT =3 '
! STH,! Teoo.STERNED, ... CERH, CLICS <D '
: = ACE ]
H STILPEY,. . .CTERNED , ... EINE CIIRES o3 '
H <~ NAK '
' T STEIR,..COEXD... A0 R0 = !
' <~-ACK '
! STX,"™,...<TEXD>...,ETY,CLRC> => :
: : <~ ACK - !
' ECT -> :
H 5

Table 2 shews a2 typical transfer that occurs when the screen is
upcated.. The NAK that is shown would be sent if an error had
been detected.

The character following the STX is & sequence number used to
identify individual blocks. The first block (after the EOT)

—® The notatlon SOH,'8'.,ETX.<LRC> -> indicates that the first
character transmitted is the 3CH and the last is the <LRC>
even though the arrow (->) might indicate otherwise,
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contains a SPACE (octal 40) for the sequence number. Fach time g
rew block !s sent the sequence number is incremented. If an
error occurs the sequence number would not be incremeted for the
* retransmitted block. In the example in Tadble 2 the seccnd dlock
+ with a sequence nusmber of octal 81 (!) was repesated to insure
proper ordering when the termirnal recelves the data.

¥ote that only ONE outstanding block {3 allowed. Therefore, sven
if @ block is succ essfully sent it will have to be retransmitted
if a previous block has been sent in error. This is evident from
the fact that the NAK indicating an error dces not identify which
block was in error. If the hoat attempts to send a second block
before receiving the ACK for the first block it must be responsi-
ble for synchronizing the ACK cr NAK responses with its transais-
sion. If an error is detected, the terminal will NAX the block
and discard any blocks which arrive without the proper sequence
number. A NAK i3 sent for the blocks that are discarded tecause
of a bad seguence niumber.

The data flow frcm the host to the terminal will always take the
highest priority. If terminal is in the process of sending a
block to the host and the host serds a block to the terminal the
host-to-terainal btlock will be received in a normal manrer. Jnce
this biock is processed the block that was being sent from the
terminal to the hcst will be retransmitted.

All timing will be dcne by the hest. If the host is walting for
an ACK and a timeocut occurs the block should be resent. If the
terminal receives a block with a segquence number that has alresdy
bean acknowledged a NAK will be sent,

TABEE 3. READ FROM SCRESN

tHOST -> ' T &= IEBMCNAL)
: EQT -> |
o - ENQ > - H
4 183 Terminal Transmission Ensbled Hu# . !
& <~ SOH,(FUN. KEY>,(PAGE>,KRCW>,<COL>,ETX,C<LRC> !
$ . ACK > i
E <~ EOT .
- BE® Transmission Disableg¢ rew = H
1 4 [}
] [ ]

Table 3 {s an example of a Read {rom the screen. The ability of
the terminal to send %0 the host is determined by the lower level
protocol in most cases. AS shown, the ENQuire that is sent
allows the terminal to respond to the host,

As will be seen later, scmelimes the contents of the TEXT buffer
controls whether the terminal can transmit %o the host’. These
are typically READ commands and must be the only command in the
TEXT'buffer. This allows the command to be easily detected by
the lcwer level protocol. So much for layered protocols. Table
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TABLE 8. READ DATA FAOM FIELD

HOST -> . ¢~ TERMINAL;
EOT - -
$STX,! *,..<READ CCMMANDS>...,ETX,C(LRCO>
8% Transalssion Enabled %28
¢~ ACK MAYBE Itittt
S ST,V ¥ emnATEEETY o 0, ETIER GLIRIEDS
ACK =>
E— SHEL MDY, .o TEXE . o BTN B
ACK >
<- EOT

-

e EE mE PP PR P O SR NS
e e = WP WO e

B shcws an example of a TEXT buffer command that controls the
transmission to the host. The MAYBE on the ACK is emphasized
because the TANDEM documentation dces nct indicate that an ACK is
sent. If an ACK is not sent then a very inconsistent protocol
has been designed. The cmmision of the ACK is assumsd to be a
misprint until proof can bte cbtained via live testing.

TABLE 5. SET CONVERSATIONAL SUE MCDE

! HOST -> {- TERMINAL
' EOT ->

' SOH, YC, BT, ALRIED >

! {-~ ACKX

' &8 Fyull Duplex Enablad 28

(]
L]

when the terminal is in either BLCCK submode cr PRCTECT sutmode

the terminal can be placed in CONYVERSATICNAL submode as shown in
Table 5.

Xote that when the terminal is in CONVERSATICNAL submode and PRC-
TECT submode 'Is desired the host musy first set BLOCK submode
{(with SCH,B, ETX L2C) and then select PROTECT submode (using ESC
W).

3. CONVERSATIONAL SUBMCDE

In CONVERSATIONAL submode individual characters are the basic
unit of transmission. As mentioned, when Keys are hit a data

byte is sent and individual characters recelved are passed to the
Atari E: device driver,

If a "control® character {s preceeded by an ESC (033) character
then the E: device driver will ignore the normal "control® func—
tion and will display the conmtrol character as data. Appendix A
enumerates the Atari display codes and the special functions
associated with socme of the codes. Appendix B lists the codes
that are transmitted when keys are pressed on the Atari. Note
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_that the yellow keys have 00 functiom in CONVERSATIONAL s:idacde.

4. BLOCK SyBMCDE

Whea the terminal is in the BLOCK submode the terainal zeamory
{and 1/0) caa de maripulated by the host processor. This sode
will de used to read and modify the NCVRAM, downlcad aniastion
and/or music sequences, =odify the colors and display lists, etc.
he entire Atari asemory space can bde manipulated cpening up an
unlimited number of host controlled extensicns. The host cam
send the Atari off to an unkncwn state if everything is not han-
dled properly. This is the risk that must e taken to allow this
future flexibility.

The protocel for manipulating the Atari memory conforms to the
standard INTEL HEX format used in many microcomputer systeas.

The protocol uses the ASCII character set and can therefore be
handled by most application programs on the host system. ¥o free
form binary data is transamitted or received. Because of the use
of ASCII, dinary cata bytes must be sent and received 3as two
ASCII characters in HEX fcrmat.

Data Langth -

|

__Reccrd Type
Checksum

TiddidddddddddddddddddddddazddCC
i
i

[P en me e wef
i TR

Colone-=>:

i
Data Field .

Figure 1, BLOCK SUBMCDE HEX FCRMAT

Figure 1 illustrates a sample HEX data stream. As can be seen
the format aljows for variabl'e length records containing address,
command, and data, The cc mmand or Hecord Type field has been
extended beycnd the standard INTEL HEX format to provide needed
functionality.

HEX commands in the BLOCK submode are made up cf a series of
records. As shown each record begins with a colon (: octal 072).
Since records can contain variable length data flelds the nesxt

. field contajins the Data Length. The length (s encoded as two

ASCII characters in Heixidecimal notation. For example, a length

" of 8 would be '08’, 12 would be '0C® and 3N would be '22'. For

coamands that do not require a Data field the Data Length will be
'00'. - s -
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Following the Record Lengih {8 the Address Fileld. Because the
forzat was originally intended only for dewmnlcading data into
memory locations this fleid normally specifies the starting locs-
ticn of memary to btegin lcading the variable length data field.
The Address Fleld is interprated differently for the extended
comrands. Note thet since the Rddress Fileld 1s sent with each:
record, memcry can bde lcaded Iin a randce or sequential marnner,
The AdZress Fileld s encoded as four ASCII characters so that s
16 bit address can bde specified. Addresses in the 1/0 area of
the Atarl are allcwed and therefcre seguences of hardware regis-
ters can te modified with ocne record.

The Record Type fleld normslly contains the ASCII characters '00!
when writing toc memory. New coarands have teen added to the
Record Type field to extend the functionality of the HEX format.

TABLE 6. HEX FCRMAT EKECORD TYPES

tTVALUE} CCMI42¥D ! ACDRESS USAGE | DATA USAGE!
£ o=sb - 0 e b L o ol e b ey
17700" | Load Memory i Starting Address i Valid Data!
P 101" {1 Jump to Address} Jump Address i Empty !
i '10' | Set Address i Address to be Saved] Empty :
i '12' | Read Memory i Ending Address | Eapty i
i (] ] ] ]
L] L] ] L 1

Table 6§ contains a 1list of the valid Record Type field valies and
the command along with 2n indication cof how the Address field and
Data flelds are interpreted,

The Lcad M=mory,command has already teen desc
Address ccmmand is used to set an {nternal ad
in other cocmmands. No memory is modified (o%
memory needed to implement the feature),

ribe@. ThegSat®
dress reglster used
her than the Atari

The Read Memory ccmmand, {8 used to have the terminal send the
contents of memcry to the host. The resdponse to the host is.in
HEX forwmat with a Record Type field of '12°' coresponding to the
Read Meacory command. The contents of memory starting at the pre-
viously stored address (see Set Address) to the ending address
specified in the command are sent to the host. Records will be
blocked in a convienent manner. Ncte that {f the starting
address {s greater than or equal to the ending address then wrap.
around will occur after location 65535 to O until the ending
address is reached. 1If random areas of memcry are needed then
several read ccamands are necessary.

The Jump to Address ccomand {s the most powerful and dangerous of
the commands. The 6502 processor will jump to the 156 bit address
specified by the address field of the record. & valid prograa
should be stored {nto memory using the Load Memory command before
a Jump Is sent. Global resets can be acheived by jumping to the
Atari warm start addresses,
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The Checks:m at the end of each record is usually used for error
control. The two ASCII characters represent an 8 bit bdinary
value which {s the two's coamplement of the sum of the binary
values of 2ll of the flelds (except the colon). Note that the
ASCIT values are not used to determine the sum dut rether the
binary values that the ASCII pairs represent.

The Checksum !s ignored in the current implsmentaticn becsuse the
lcwer level pratocol provides error control. The Checksim can be
eliminated to imprcve efficlency. Records are delimited by the
colon and the record length, Extra characters except xzode con-
trol commands are Izgnored between records.

Dewn Lcad To Location COOQ
+ 10000000DLBO21DRE28 1625056222E5C81509C2C0F
Dewn Load To l.ocation 0120
T :0Q0120C075236477177617L5CFA86
Jump to Address 0010
:000010CHFF

Figure 2., SAMPLE HEX FORMAT STREAM (With Checksums)
Figure 2 illlustrates a simple Jdownlo ad and Jjump seguence. Ncte

that the Address Fileld contains an address without the bytes
reversed.

5. _PROTECT SUBMADE

The PROTECT submode is the main operational mode of the terminal.
Cne and one half dimensional "fields ™ can be set up in multiple
places on the screen for user data entry. User data is entered
into the fields without host intervention. Once the data is

entered it is sent to the host as a block with an indication as
to which field was used for the edtry.

' 5.1 Attridutes - Data and Videc;

Each field cam have attributes associatted with it when it is
set-up. Data attributes determine what type (numerle, alpha,
etc.) of data can be entered into the field. Indicators can also
be set to specify whether a fleld is protected from user entry
and how the field should de handled when data has to be sent to
the host. Videc attribules are used to specify hou characters
entered into the fileld should be displayed.

Data attributes are not retroactive. Any field oriented activity
uses the current data attributes established for the.fleld.
These attridbutes can be modified by the host.

The TANDEM 6520 and €530 terminals have special video hardware to
allow uncerlining, reverse video, blinking, etc. for designated
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areas (or flelds) on the screen. This hardware is such that by
changing one character In sn area all of the characters follewing
the changed character (called the video attridute characler) will
take on the new attridute.

The Atari 300/800 video display hardwaras does not support this
mode of video attriduting. It {s true that the Atari supporls
reverse video or blinking characters (mutually excliisive) bBut not
in the 652G/6530 serial video attridute manner, The Atari
300/8C0 supports what is often called parallel attributes. &
single dit is reserved for each character to determine whether
reversa video (or bdlinking) is active.

In order to utilize the Atari reverse video and maintain compati-
bility with the 6520/6530 protocol a subset has been chcien. The
concept of 6520/6530 video attributes and single character con-
trol should bte completely ignored. Instead the video attridute
of a field should be treated mcre like a data attribute, It is a
logical attridute that affects any writing that occurs in a
field. In order to activate the video attribute it must be
specified in conjunction with a field. WMo screen change will
occur when the attridute 1s specified. Only subsequent write
operations will bde done with the new attribute.

This interpretation of video attributes prevents the ability to
create instant screen changes via single byte updates, Instead
another capability is added which is not possible in the
6520/6520 termirals. A fieid in the P6S20A can now c¢ontain some
reverse video characters as well as ncrmal characters because
each character has its cwn reverse video contrgcl bit (the paral-
lel attribute bit), In the §520/6530 a change in the video
attribute for a field results in all of the characters changing
which iIs sometimes not desiratle,

By removing the concept of hardware oriented video attributes,
the Set Video Prior 6520/6530 becomes useless, As will be seen a_
new Atari oriented Set Color command has been added while still
maintaining TANDEM syntax compatibility.

5.2 CONTROL CODES.

Table 7 summarizes the ASCII control codes recognized by the ter-
minal. All other control codes will de ignocred or treated as

NUL. The valid control codes are descrided in the following sec-
tions.

§.2.% Fill Character {cctal 00)
Used with some commands as 2 time cdelay to avoid buffer overrun.

5.2.2  Sound Audible Alara, (octal 07) -
The BEL code sounds the terminal's audible alarm.
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TLBiE T. PRCTECT SUBMODE CONTROL CCDES

{ CODE] ASCII NAME] USAGE H
* : [ ‘
[} ]
{00 ; MNUL } Fill Character i
¢ ! i for Time Delay i
: I L O : lr
¢+ 07 § BEL ! Sound Bell !
V216 7 B3 i Backspsace :
gt gyl BE - i Horizontal Tad :
IO - - ! Line Feed H
[} ¥ ] 1]
1 (] 8w 1 [}
{315 § CR i Carrlage Return H
v .27 ¢ DCh ! Set Buffer Address|
] [ 1 3 [
] ¥ LA R [ ] ]
1923 1 DC3 i Set Cursor Address]
4 g == i ¥ i
] (] L 13 i
a7y 5L ,,,——73735 ! GS ! Start Fileld i
2 aees i H
H i i i
5.2.3 Bagkspage (cctal 010) - o Ll Ayt ad F alrend
The Backspace code moves the cursor one space to the left. This ot
is a nondestructive move. If the cursor was in colimn 1, it will con. YYD

g0 to column 80 cf the previous line. If the cursor was in
column 1, row 1, it will go to cclumn 8C, row Z4. If the cursor
does not end up in an unprotected field, it will zontinue to
search backward for the first element of an unprotected field
which it encounters. (This el:ment will Ee the last elsment. in
the field.) ¢
5.2.% Horizontal Tab (octal 011) /

The HT code causes the cursor to move forward to the beginning of
the next unprotected field. It will wrap around to the top if no
fields are found at the bottom. ¥ °/

5.2.5 Line Feed (octal 012) Y _

The Line Fead code causes the terminal to mcve the cursor down
one line but remain in the same column., If the cursor is placed
outside of an unprotected fleld it will advance (right and docwn)
until it finds the first location of an unprotected field.

5.2.6 Carriage Returm (octal 015} v v
The CR operates the same as the Horizontal Tad (octal 011). The
cursor is moved to the next unprotected field.

O 5.2.7 Set Buffer lddresg (octal 021 <row> <coldy 7
The Set Buffer Address cede 1s follcwed hy two bytes.* These twa
bytes determine wkere in the selected page the na t updates will

occur. The two bytea are ln row, column order and are offset by
octal 037 from the actual addresas. .
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5.2.8 ‘Set Cursor Address (octal €23 <rowd <cold)

The Set Cursor Address code {s follcwed by two bytes. These two
bytes deteraine where the cursor is im the currently displayed
.2ge. The twa bytes are {n rcw, column order and are offset by

octal 037 frcm the actual address,

5.2.9 ‘Start Field (octal 035 <videod <(datad)

The Start Field code defines the start of a field and its video
and data attributes, If the Start Fleld code address equals the
start address of an existing fleld, the 2ttributes for that fleld
are modifed; otherwise a new field 1s created. If the transmit-
ted attribute {s cutside the specified range, the ncrmal (dis-
abled) state of the attribute@ﬁ>1ﬁ¢fi!ﬁkﬁiﬁhtép used, The for-
mat for the video and data attributes is shown below:

byte 1 ¢ 5 & 3 2 ¥ G

( . ~ db—e = F P = —f = P - ——p
vadav) L g1 1L o lHIRLO)O]
s e et I e e
H: 1 = Hidden. ¢ = Normal
R: 1 = Reverse, 0 = Nocrmal

byte2 6 5 & 3 2 1 0
B ey Sy
(9&2&-) 11121 Q@1@Y810I10!

fm—mad wedme d mmde—t m—p ————

P: 1 = Protected, O = Unprotected
T: Modified data tag

‘,m replaces the Blank 6529/6530 video
ELripuce. dden Attribute indicates that when a user:

enters data i{nto the field the '®' character should be echoed so.-
that other people present in the room can not see the information
that was typed. This {® used in passwcrd entry. The terminal
will keep track of the actual data that was entered in case a
read or send.occurs.

" The Reverse video attribute is similar to the 6520/6530 Reverse

attribute. Characters eﬁ!ered bty the user or sent from the host.
after the attribute {s set will be displayed with the foreground
and background colors reversed.

The Unprotected field attribugﬁ is used to indicate that a field
is prcotecled from user modification., The data from am unpro-
tected field is returned to the host when requested.

The Modified Data Tag !s used to indicate that data in a fleld
bas been modified. ) x

If the field is unprotected the MDT is set whenever the user
rodifies (or adds) data to a fleld. If the field is protected
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*2e MDT can be set by the host at the time the fleld is set-up.

Wenever the host issues a Read With Address the terminal will
send all fields that have the MDT set. With this facility the
host can have the terzinal return information frca protected
fields as well as unprotected fields. The host can set the MDT
to O when the fleld 19 set-up (or afterwards) so that the con-
tents of the fleld will not be sent.

The Auto-Tab Disabie normally found on a 6520/6530 has been omit-
ted. This feature is used on systems where key-entry personnel
are constantly interacting with the same forms. Residential
users will not realize it {s mwissing.

The Auto-Tab Disable feature affects where the cursor is posi-
tioned when a field is filled. The normal default for a
6520/6530 when a field is filled would be to mcve the cursor to
the next unprotected field., Since the Auto-Tab Disable feature
is ignored the handling of this situation has been changed. In
order to bhe consistent with past PRONTO systems, the cursor will
wra2p back to the beginning of the field when the field is filled,
The user will be required to hit either Tab or Feturn t¢ mcve tc
the next field. ’

5.3 APE SEQUENCE

lists the Escape sequences recognized in the PRCIECT
submode., Some of the sequences are interpreted in a slightly
different manner than the normal $520/6530 usage. Scme 6520/6530
sequences are complietely ignored in a graceful manner,

5.3.1 Set COISRJ(ESC 7 <colord)

The background color and character color can be controlled as a
global screen attribute. The normal 6520 Set Video Prior Condi-
tion will bde used for color control. =

-

Five bits of information are transmitted in the Set Video Prior
Condition (ESC 7 <cclor>) sequence. The five data bits normally

indicate videa attributes such as dim, bllnk, reverse, blank, and

underscore. The five data bits allcw for elight coliors (3 bits)
and one of four luminances (2 bits). The data is encoded as fol-
lows:

D R T St S e S e 4

B & “HUGECG € § € 1Ly BF
R B T e e e . At e
The color specificatiocm dits (CCC)} will de loaded into the upper
3bits of the Atari Color-Lum Register. The luminance bit's (LL)
will be locaded into the 3rd and 4th bits of the Atari Color-Lum
Register.

2, 1882
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The cne’'s coamplement of the liminsnce value will be used {or the
character luminance so that contrasting characters are displayed.
The mapping i{s compatible with the cne and one half color caja-
bility of the Atari home computer.

The three colcor dits (CCC) can De used ta select any one of the
following %ackground colors:

TABLE 8. BACKGRGUND COLCRS

111 Crange-GCreen

J._OEO_- Grey H
i 001 Cra: NES :
{ 010 Pink 4
! 011  Purple-Blue (Hagenta)i
1 100 lue !
i 10t Turquolse {(Cyan) }
T 10 Green H
1 H
H H

The lumirance bits can be used to vary the intensity of the
selected color.

5.3.2 SelectuPage,(ESC : Gz g) -

The Select Page escape ssguence " allcws the host processor ta
select a page for future modificaticn via Buffer Addressing. The
character follcwing the (ESC :) specifies the page number. The
character {s cffset by cctal Cd40Q from the page number. Fage 1 is
selected by the character oct2l 041, The maximum rumber for a
page is a function of page size and memory. If a page greater
than the maximum is specified the command is igrored and the pa
stays the same. The default page number when entering BLOCK sub-
mode is 1.

5.3.3 " Display Page(ESC ; <page>)

The Display Page escage sequence allows the host processor to
specify whieh page is displayed. The character following the
(E_SC;) specifies the page niumjer. This clharacter {s off3et by
040 from the page number. Page 1 is displayed by the character
octal 041, The gzaxiImum numbter for a page I3 a function of page
size and memory.. If a page 1s greater than the maximum is speci-
fled the command Is Ignored and the page stays the same. Page 0
(octal 0&C) will cause the screen %o biank-fill and lock the key-
board.

$.3.% _Vag%ﬁ Hodifleg-,l;}gtg,_‘f.'a%: (ESC >}
The Rese led Data Tags (E3C >} escape sequence resets the

modified data tags of all unprotected flelds of the selected
page. This escape sequence has no effect on modified tags'set by
the host in & protected field.
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~5.3.5 One Second Delay (£SC @)

The One Second Delay (ESC @) escape sequence causes the terminal
to stop processing the input stream for approximately one seccnd.
At the end of the delay, normal processing continues,

5.3.6 |Clear To Spaces/ (ESC I Crowl!> <coll> <row2> <col2)

The Clear To Spaces escape seqq*nce blank-fills a specif ed area
of a selected page of mamcry. The four characters following the
ESC I specify the starting and ending bugfeE address. These
addresses are of the form row, column ard are represented by
ASCIY characters. The characters are found by adding octal 037
to the row (1-28) and the ceclumn(1-30).

The blank-filling will not cross page boundaries. If the cursor
is positicned in a field to be blank-filled, it will be posi-
tioned to the next (searching right and down) unprotected address
on the selected page. If no unprotected positions remain on the
page, the cursor is not displayed. The current buffer address is
not effected by this operation.

5.3.7 Erase To End Of Pagey(ESC J)

The Erase to 1he tnd of Fage escape seguence blank-~-fills all
character positions in the page starting from the current buffer
address and ending at the page bourndary. The posifTSE/B?\Yi;“~’
EG?EBF'andrpuffer address are nct altered by this operation.
Only unprotected character positicns are changed.

5.3.8 [Erase To End Of Fieldi(ESC K)

The Erase to End of Field escape sequence bdlank-fills all charac-
ter positions in a field starting from the current buffer address
to the end of the field. The position ¢ the curscr and buffer
address are not altered %y thes2 operatiocns,

5.3.9 pEnten  RESTECT Submqu (ESC W)

ter PROTECT submcde or exit BLOCK submode causes the terminal
to beglon interpreting the TEXT buffer as PROTECT submode
sequence 8. If a Read Memory is in progress when this command 1=
received, it {s terminatled at the next convienent record end.

5.3.10 AEEEESERCH Cs S\.b-nodi!ESC X)

Exit PROTECT submode or enter BLOCK submcde causes the terminal
to begin interpreting the TEXT buffer as HEX format (BLOCK sub-
mode) commands. The keydoard is locked and the host takes com-
plete control. No PROTECT submode ESCape sequences are recog-
nized except the Enter PROTECT Submode (ESC W) sequence, CONVER-
SATIONAL submode can Be entered with the proper sequence

{SOH,'C' ETX,<LRC>).

$.3.11 Unlock Keyboard (ESC b) V/
The Unlock Ksyboard escape sequence immediately unlocks the key-
board. The usSer may now enter keyboard data to be displayed on

the screen, any transmission to the host processor is held until
the terminal receives an ENQ from the host.

June 22, 1982
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)//5.3.13 Keydcard 2C c) Vf =

The Lock Keyboard escape sequence i=medlately locks the keydoard.
hen the keyboard is locked, the cursor is no longer displajyed.
ane Keydbcard ‘can bde locked by ary of the following:

@ Depression of & function key
e Display of sage O
# Transaission to/frcm the displayed page

While the keyboard 13 locked, instead of the audidle keybcard
"ciick™ on xey depression, the terminal sounds an audible bel}:

5.3.13 Simulate Function Key (ESC 4 <(byteld) Z,’
The Simulate Functicn Xey escape sequence simulates depressicn of
a Keydboard funtion key, The character immediately follcwing the

escape code designates the partiﬂular cocde ass ocialed with the

. funtion key. For example, an (ESC d B} sent to the terminal

causes the terminal to generate:
e
SOH, 'B* ,<{page <raowd,<col> ETX,CLRC>
rap
The transmission of this sequence will not occur urtil an ENJ has
been sent by the host,

5.3.18 Modem Disconnect (ESC f)
The Modem Disconrect escape sejuence {orces the 825 Direct Con-
nect Modem to hangup.

5.3.15 Set Max Page Niumberf (ESCp <bytel) Vv

The Set Max Page Number escape sequence defines the maximum
number of display pages available, The character following the
escape cole defines the maximum page niumber, This character,

of fset by octal 060, starts with page 1 (061) and continues %o
060 » n, the marxizum number of pages available. The maximu.m
number of pages depends on the size of the RAM zexory in the ter-
minal., Sendipg a value greater than the terainal can handle will
default %o the mazimum the terminal can handle, The maximum page
number dces not take effect until a switch to BLOCK submode
occurs, or the Reinitialize (ESC g) escape sequence completes,

5.3.16 Terminal Reset (ESC q)

The Terminal Heset escape seguence executes an initialization
sequence similar to that executed upon entering BLOCK submode
except: Page 1 is bdlank-filled, and the communication line is not
reinitialized,

5.3.17 Cursor Up/(ESC 1) :
The Cursor Up escape segquence results in moving the curgsor to the
first column of the previous unprotected field. Positioning the
cursor to am unprotected field simply resuits in moving the cur-
sor up one line to the previous line; no scrolling occurs. If

June 22, 1982
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the previous unprotected fleld is lccated to the right of the
current cursor positicn, the terminal pcasitions the cursor to the
first column of the previcus unprotecled fleld luxcated to the
left of the current cursor location.

5.3.18 Cursor Right (ESCC) Pl

The Cursor Right escape sequence will cause the terminal to move
the cursor one collamn to the right. In a protected field the
cursor will continue to move right until it encounters an unpro-
tected field.

5.3.19 ClirsorrHcssabcsm (ESC F) |

The Cursor Home _«owWwn esCajpe seg.ence, will cause the cursor to te
placed in the first cclumn ¢f line 284 of the current page. 1If
this is in a protected field the cursor will be placed in the
first column of the last unprotected field on the current page.

5§5.3.20 Cursor Hcme Up (ESC H)

The Cursor Home Up e.ecape sequence, will cause the cursor to be
placed in the first colimn c¢f the first row. If this position is
in a protected field then the curscr is place in the first posi-
tion of the first unprotected field.

5.3.21 [Back 88 (£sc 1) 7
Tre Back 1ab escape sequence, will cause the cursor to move %o
the first column of the unprotected field it is in. If it is
already in the first coluumn of an unprotected field then the cur-
sor will be moved to the first column of the previous unprotected

ield. If no previous field exists on the current page the cur-
scr will continue to search starting at the lcwer right hand
corner of the current screen. -

?‘%ﬂ ) V CAL Qs

5.3.22 [Bead Buffer (55C <) [/

The Read Buffer escape sequence, will cause the terminal to
transmit the eggngggisg/fields to the host. The text will con-
sist of the data stored In the unprotected fields, regardless of
whether the field has been modified. Trailing spaces are rot
transmitted, If the field contains only apaces, the field
segarator (DCt and Z-tyte address) is the only dgda transmitted.
The transmissicn starts with the first unprotected field arnd con-
tinues through the last unprotected field on the display page. &
typical data stream is shewn in Figure 3. The row and coluan
addresses are encoded in the manner used to set cursor and buffer
addresses.

5.3.23 Read With Address (ESC = <row!d <col!> <row2> <cold)}
The Read With Address escape sequence is followed by four bytes
which contain the encoded starting and ending address. The row
and column bytes are offset by octal 037. Fields which start
_fattribute + 1) at or after the starting address are trafsaitted.
All unpr&tected flelds defore the ending address are sent. Any
field which starts at or befcre the ending address is sent.
(Note: If the starting address and/or the ending address equals

June 22, 1982
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g Sl - S 1y Set buffer address
R - ol S o S Address of first unprotected
<col> field (attridute + 1)
. A

Ctextd
DCt Set duffer address
{rowd> iddress of secocnd unpr:lected
(col> field (attiribute +» 1}
(textd>
ete,

Figure 3. READ BUFFER EX/WMPLE

the first element of an unprotected field {attribute + 1) that
field i{s sent. Any unprotectied field in belween is also sent,)
The ter:ainal will send the fields in the same format as the Read
Buffer command.

5.3.2% ResdTerminalStatusg(E3C”) L///

The Read lerminal Stat..s escape sequence will cause the terminal
to send its status to the hcst processor. The format of the data
returned is shcwn telow:

SCH '7' <bytel> (byte2> <byte3> <(byteidd <byte5> <bytef> CR

byte 1 6 S L} 3 2 1 0
PUPGRUE I S e g SEPQRSIES
1Y) oRkeojobilard Vi
PR SUSUURL YOS S S — S —

byte2 6 S5 ® I 2 Tt 0

; - P e s g s WS B i P

H TERIMINAL IDEMTIFIEZR \

[ SO A W— + » 4 » B

byte 3 & 5 ¥ 3T 2T & @&
e ‘ e e e
; t FIRMWARE REVISIOM LEVEL [

+ 2 " D e e
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neTe i e i 57
i B ;;'“ Byte & & 5 & 3 1@ % aﬁ:{
Ay ey e 2 3 E = {"'-'—"‘-f""""""*‘—— k’“"-"—_""“‘-".a
: s - t % f O [ MAXIMUM PAGE NUM. }
L] ) é .. . P P el e o

byteS 6.5 % 3 2 1t O
e et SEe 3
§ ¢ | FIELDS PER PAGE (MSB) }

I VR UG WP SRR SO IS S

byte 6§ & 5 & 3 2 1 @

e e e
! ¥t FIELD3 PER PAGE (LSB) i
T S et St S 3

5.3.25 Read Cursor Address(ESC a) v

The Read Cursor Address escape sequence causes the terminal to
trarsmit the display screen's cursor address to the hcst proces-
sor.

SCH,' '.<page>,{row>,{col),ETX <LROD

{page>: Page number offset by (octal Cu40).
{rowd: Current cursor row offset by (octal 037)
{cold: Current cursor column offset by {(cctal 037)

Figure 8. READ CURSOR ADRESS EXAMPLE

The message will take the foram shown in Flgure 4.

6. Summary

The P§52CA cartridge allows for a substantisl pumbter of the T -
DEM 6520/6530 terminal features to be used on an Atari personal
computer. With this cartridge most TANDEM bLased applications
programs can be run with no chznge to TANDEM support packages or
device drivers. This compatidbility preserves large software

bases already In place without requiring expensive data terminals
to be placed in residential settings.

- 2= . Jim Fleming ) 3

4 Ed o -

v - George Pratt _ ®
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APFENDIX B - ATARI KEY COCES

f"f'.:
| 00
! 0%

| 02"

| oF
Lah
oS
06
—
08
03"
0A
0B
oc
oD
OE
OF
1
11
12
13
14

<
i

16
17
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13
14
1B
1C
1D
1B
1F

e e S S S S e S S S A G S S I I e W W W W e
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AL 27 -
Bi- 22
23

CTRL
,CTRL
CIRL
CIaL
CTRL
CTRL
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CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
ESC

ct

®
4

E}
Fi
G
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I
i
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g
N
o
Pi
al
R
8
Ti
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vi
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25
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28
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3 ;-k(' APPENDIX C - PROTECT SUBI4CDE ESCAPE SEQUENCES

B b2 ] - e |
semes oo T --§f ESC T} Set color e e Sl
LASCRCEETINES L BSC oF  Select page T SR

sonty et o § ESESL Display page !
: =B :7 B3C >! FReset modified data tags!
8 ; } ESC &} One second delay :
s A ! ESC I} Clear 2o spaces :
$ ESC J} Erase 'o end of page {
{ E3C K; Erase to end of field H
{ ESC W} Enter protected sudbmode !
I ES€ X} Exit protected subtmode |
{ ES€ b} Unlock keyboard H
i ESC ¢} Lock keyboard H
1 ESC di Simulate functicn key i
! ESC £} Modem disconnet H
i E3C pi Set max page number i
!} ESC qi Terminal reset '
{ ESC A} Cursor up l
i ESC C} Curscr right H
- t ESC F{ Cursor home dcwn :
t ESC H} Cursor home up H
! ESC 1} Bak tad H
i ESC <} PRead buffer H
i ESC =] Read with address '
} ESC ©] Read terminal! status- p
{ ESC 2] FRead cursor address .
i L] ]
L] L L)

S
. i
4
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ADP-MATTEL HOME BANKING PRODUCT COMPONENTS

VIDEOTEX PERIPHERAL

- PLUG INTO ROM-CARTRIDGE SLOT OF MASTER UNIT

- 300 BAUD INTEGRAL TO VIDEOTEX PERIPHERAL

- AUTODIAL FROM KEYBOARD

MASTER UNIT (INTELLIVISION II)

- HOME BANKING AND COMMUNICATIONS SOFTWARE IN REMOVABLE ROM PACK
- VIDEOTEX AND KEYBOARD PERIPHERALS REQUIRED FOR BANKING
- ALTERNATIVE BANKING SERVICE WITH CONTROLLER

SYSTEM PACKAGING

1 POWER PLUG

1 TELEPHONE JACK

1 WIRE TO TV
ATTRACTIVE STYLING

rn

KEYBOARD CHARACTERISTICS

]

FULL ALPHANUMERIC SET IN STANDARD LAYOUT
- RAISED KEYCAPS FOR POSITIVE TOUCH
- CONVENIENT TO USE CURSOR CONTROL KEYS

- PROGRAMMABLE FUNCTION KEYS, PREDESIGNATED KEYS FOR SPECIAL
OPERATIONS (AUTODIAL, HELP, ETC.)

DISPLAY CHARACTERISTICS

40 CHARACTER WIDTH

20 ROWS MINIMUM

ADDRESSABLE CURSOR

CHARACTER BACKGROUND/FOREGROUND COLOR SELECTABLE
HOME TV DISPLAY

SPECIAL GRAPHICS



EXPANSION (OPTIONAL)

- SYSTEM CHANGER (GAMES ONLY)
- INTELLIVOICE (GAMES ONLY)

SOFTWARE AVAILABILITY

- CARTRIDGE GAME PACKS OVER THE COUNTER
- SPECIAL BANKING APPLICATIONS THROUGH BANKS/ADP

MAINTENANCE

- FULL SERVICE LOCATIONS IN ALL MAJOR CITIES
- WARRANTY PROGRAM

MARKETING
- MAJOR BASE OF UNITS IN FIELD

- MATTEL TO ASSIST IN PACKAGING AND ADVERTISING OF BANKING
SERVICES

- FOLLOW-ON PRODUCT TO AQUARIUS HOME COMPUTER SYSTEM

3/22/83
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EXAMPLE BANKING SESSION ﬂ?

MATTEL INTELLIVISION ADP BANKING
TERMINAL ENVIRONMENT HOST ENVIRONMENT
USER AUTODIAL ANO p.  HOST ACKNOWLEDGES CONNECT,
LOG-ON TO NETWORK, REQUESTS TERMINAL ID
ADP HOST
B

(1.1)

TERMINAL ACKNOWLEDGES, p  HOST SWITCHES CONTROL T

PROV IDES BANKING BANKING APPLICATIONS
SECURITY FRAME

USER RESPONDS TO HOST CHECKS ACCOUNT AND PIN,
REQUESTED ACCOUNT, P SENDS VALIDATED RESPONSE TO
PIN (1.2) TERMINAL WITH ACCOUNTS AND
l BALANCES
<
(1.3)

> USER SELECTS < HOST PROVIDES IN BLOCK DATA
BANKING SERVICES FORM: (A) PAYEE DATA, OR
FROM MENU (B) HISTORY DATA

NOTE: THIS STEP TO BE MODIFIED
FOR FUTURE SOFTWARE
SUPPORTING TERMINAL
RESIDENT FILES.

TRANSACTIOR BUILDING
IN TERMINAL

; HOST RECEIVES TRANSACTION DATA
USER EXITS BANKING > IN BLOCK FORMAT, RETURNS

ACKNOWL EDGEMENT TO TERMINAL
¢ c DG 0 N

TERMINAL LOG-OFF
FROM NETWORK

3/22/83
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I

i, GENEXAL DISCRIPTEGN
Mattel Elecetreniegs Intelifitax termimzsl (fit.1) is & lew cest
¢ 3cd-on mocui.e Tor the Intellivisicns Master Component. It is
insertec tetween the ¢sme cartridce pcrt 2nd the users cardricge,
either & gzame or terminal operztion cartridce msybe placed into
the Intellitex cartridge port. Using different terminsl operation
Cértridges.ollOu Intellitex to act 2s 2 ASCII (drerican Standard

for Ccmmunications Informztion Interchange) cr NAPLPS (North
American Presentztion Level Protocol> dats terminal. Additiconal
cartricges can be developed for other cormunicatiors technigues.

7 T
Jata entry is buy the Intellivisicn han¢ controllers, usin
3 menu avallatle on tre television screeny or by 2 optiona
typeuriter style keybcarc.

1 i : : -

Connacticn tc the rchone line 1s via stancarc modular phone
CORE .

’ Power for Intellitex is derived entirely from the Intellivision
Nastcr Comporent. Cisplzy memory back-ur is provicded by =2
tzttery, to retain memory content on gpouwer dcun.

' i o S e e =TT ¢ sl wr TOITEC e
—

’ Figure 2 showes an internzl block OlECFQN of Intellitexy with
fndividual component ciserfptions iven in the Harcuware
beseriptian sections
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Interfacyg CGhip CVIE

Centrzl contrcl of the Intellitex Module is =zccomplished by
the VIC (N¥LS VLSI) irtegratec circuit. VIC will provide a

externsl vigec siznal, tc combine toth Intellitex video and
intellivisions graphics abilities,

VIC grovides the folliowing feztures:

-Videc -timing *o zllouw generation of 40 charecter x 24 line
Cisplzy capebilities on 2 stancard televisicn screen.

-4 Uriverssl Asyrnchrorous Receiver/Transmitter (UART),
comtaining tewo receivears and one transmatter.

-Ul&RT parity cetectior (ccd/none)

=UERT <fotz werd censists efl l-start, S8=dztay 2-cstep bBbits.

=UERT pregrammebls far TS5y 150y 3080, 600 and 1200 baud rates.

=Charzaeter REOM for full ASCIZI and mossiecs sets.

-Generates CTouttle-Heigchty Toutle-wicdth, Rev
video on charccter setse

-Zynzmic RAM ccntroller for tuo 14K bznks of memory.

3N

-Provides a3ll acdress decodingc for Intellitex module.

=TTl cempatable IinputZeutput,

Veltage Ececntrcllad SseillEitor {(VEE)

The VLD cenerztes the 5.2£69217 MHI signal, requ1red by VIC,
from the 2.5752<% MHI M{LK generatec by Intellivision., Diviaging
the VLI sicnel by 1.5 is gGorme in VIC, to provide the phase
comparing frecqueney FEUT.

Cicsplay Memory

Charscter selsy, =md iFeir associated gitributesy; must be stored
in memcry, tc be_con}: nuously cisclsyed. This display memory
resides Im & 2Kx8 CMIOS ¢c:1c family Static Rendom Access Memory
(5RAM) integrztec circuit. A& small amount of remaining memory
aree 1S reservec for rhome numcers snc passwcrds, used in
auie=Gizling =ne logiRq

Ssttery back-Lp 1s gprcvided on this memcry tc retain informatio
during pewar dowun.
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Operztion Meameony

When neec arrisecs, for zcciticnasl memorys, 1& or 32K cf Dynamic
Randcm hccess Memory (ORAM ) msype 2addec. Control for DRAW

g, already previded by WIC.

Possible uses inclucde gare dounload areay, and additional rpage
mMemorye.

Mccem

in orcer for the telerhone line to ccrry asyrchronous data,
leaving and entering the VIC, 3 modem 1s usec to convert TTL
Ievel binary €3tz te cudic tones :ult-cle for transmission.
Since the wcoem is sppsrently destined tc be of the single chip
variety, 1%°s bsod rzte cacabilities will largely be & factor
of cest end Bvailspility. VIC®S UART snd mocem interface have
been casigned with & uwide selecticon of single chip modeds in
minge. More infcrmaticn with regusrc to moder chig selection
can Bz foumd in the Broduct Gozls sSectionR.

fircet BAccess arrangemant

L mocem fFust connect to the telephone line tkrough 3 device
cs3liec a Direct Lcces:z Arrzncement (DAA). Ar FCE-reglstered
DAA is needec uwhen corre:tln" into the putlic telephcne lines,
This usuzlly consists gf =] few_cheap componerts; transformer,
operstignal smplifier IC. Jevices of this type have been used
i othepr Mpttel Electronlies productis.

Kaptclerd (optionzl)

An slterrative tc¢ the hanc-ccntrcller and meru method, of date
entree, 1is a typewriter st yle keyboard. Much more ease in
operztiony cf Intellitexy 111 be ncticecd with the keyboard
eptie gttachec. Conr:ctlon i1s made using a s*tandarc sterec
piugsy 2anc c01lea EOrdE &n eleven bit serial gats word is sent
tg the VYIC, exzctly the same 2g Trom the mecem.

'U O
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fach Intellitex unit will be suprlied with 2 terminal operation
cartridze. This softuare packsge determines which service the
tenminal recognizesy KARLERSy ASCIX, etcs

NARPLES

The khcecrth Zmericsn Presentation Level Prctoccl Syntax is &
methee for encocding visuzl infermation 1n & standard and comg
mannery wthxzch c3n then pe exchsnged 3mong & varliety of differ
method of sencing informstion call
t

computer systems. Using =3 : >
code extens:ion,y, &llows fzst and efficient comrmunications. I
sppecrsy =t thkils taime, thzt NAPLPS will te & standard for

vigdectex gate trsrnsfer.
The followilng £s 3 lis¥ of NAPERS Ffunctieons supported:

YES NTO PARTIAL

33,13 Text

ESEET %

Meceszics S

Sepsrzted Moszics =

Supplemientary Graphics %

CRCS (64 per ccreen) &
Sl ad PFOI (Ellcfurg Eiscriptism Instruction)

Contreel =

Ceomatric Primitives %
B8, 3 Eentregl Sets

o %

@1 -
For & more detailed arasiysis of sucported NAFLPS see document
Borth Americsn Eresentztiem Level Brotocel Svupportad By
Ipfellztex.
BSEEE
Pernzgs the e2zsiest supporteg infcrmaticon interchance which &
Inteilitex c2n hsncle is ASCII. A full charscter set is store
in VIO, allcwiing a fully irtersctive com puter terminzl with
£0 chapaectearfi2d line eisplay.



%y PREDWUECT GEALS
Inteilitexy wken combined with_Intellivision and & color
televisicn , c¢3n be used as a low cost ccmmunications terminzl,
Ch ancinc csoftuare cartricdces allcwu handling cifferent infcrmatic
stancarcs.
Inteliitex Infornmztilon Copebilitiess
-Videctex (hcre-tanking, home-shorcpings etc.)

=tasputer services (Scuncey Comprservey etics)

—Hieme computar video terminal (sarizl RS=232)
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ADP Telephone Computing Service, Inc.
1020 John Street

Seattle Washington 98109

206 682-8482

May 24, 1983

Mr. Richard Tuthill

Director

Intellivision Products
Mattel Electronics

5150 Rosecrans Avenue
Hawthorne, California 90250

Dear Richard:

Based upon our most recent discussions and internal planning within
ADP Telephone Computing Service, Inc., (ADP/TCS) I am enclosing an up-
dated schedule which hopefully can serve as the basis for our moving
forward on the home banking product with Mattel Electronics.

The schedule does reflect some delay to the original plan with Mattel,
but is now strategically placed to introduce the first group of 50
terminals to friendly users subsequent to our having successfully placed
the same number of terminals with presentation level protocol (PLP) cap-
abilities in a friendly user test environment (October through November
1983). Keeping to this schedule, a full product roll-out within the HOME
BANKING INTERCHANGE™ (HBI) project and other business opportunities now
being pursued by ADP/TCS would be planned for the March timeframe.

Please review the major milestones and associated timeframes indicated,
and provide me with any comments or any adjustments as required.

ADP/TCS and the financial institutions participating in our home banking
project place a high value in Mattel's participation, and our commitments
must be fully understood pursuant to a contract agreement between Mattel
and ADP/TCS at this time. In this regard, I have requested that

Ms. Pamela Stock send out the initial draft of the agreement now under-
stood to be prepared.

Regards,

A. L. Ayres
Vice President

ALA/st

Enclosure

cc: Dr. David P. Chandler
Mr. Jim Marziani



ADP/MATTEL HOME BANKING PRODUCT IMPLEMENTATION

PRODUCT SPECIFICATION
SESSION PROTOCOL
NETWORK INTERFACE
FUNCTIONAL LAYOUT

DEVELOP AND TEST PROTOTYPE HARDWARE
(BREADBOARD)

FINAL ASSEMBLY FOR MARKET PROTOTYPE
(CHIP VERSION)

DEF INE PROTOTYPE BANKING SERVICES
FOR MATTEL (ADP)

BANKING APPLICATION PROGRAMMING
(MATTEL)

IMPLEMENT PROTOTYPE BANKING PROTOCOL
(MATTEL)

FUNCTIONAL TEST OF MATTEL BANKING
PRODUCT

ASSEMBLE BANKING CARTRIDGES

PLACEMENT OF TERMINALS TO FRIENDLY
USERS

BEGIN TEST WITH FRIENDLY USERS
(50 TERMINALS)

ALA/st
5/23/83

APR

MAY

JUN

JUL

AUG

SEP
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