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The system block diagram is shown in an attached figure.  
The 1 6 1 0  w i l l  be expected to perform the following functias:  

1 .  I n i t i a l i z e  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. • Send data (when applicable)  to send side of Modem's  UART. • Read received data from Modem's UART. o 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 .  PLL, Timing and Control: 

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 .  

2 .  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 1 6 1 0  to access the display RAM ,  an address 
selector ( 1 6 1 0  is given access to RAM only during 
vertical F l y b a c k ) . ,  1Kx8 screen RAM ,  lKx8 character 
ROM, Bi-directional data Buffer.  
And shift register for outputing data to .EXT-VIDEO PI 1  

3 .  Keyboard UART: 
This section is basically a serial to paralled shift 
register with randem logic for data verification 



and for flagging the 1 6 1 0  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 1 6 1 0  
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 line.  

b .  Recieving unit:  

It accepts FSK data amplifies and filters:  
it and it feeds these data into a UART 
for serial/parallel convertion and flags the 
1 6 1 0  with data-available f l a g .  

c .  Auto-Dialer U n i t :  
t  

This unit accepts data ( 4 - 8  bit )from the 
1 6 1 0  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 s i z e ;  I  
recommend that the HI-RES part can be built with discrete I C ' s  
it will be around 8-9 packages. 

Currently, the total number of pins is 3 1 ,  adding 3 for the 
power supply, I think a 40-pin package would be sufficient 
(assuming no drastic surprise ) .  

AM/bb 

CC :  G .  Lorenc 
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Dr .  David P .  Chandler 
Director 
Product Engineering 
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Dear Dave:  

I  am enclosing a copy of our preliminary terminal 
s p e c i f i c a t i o n s .  As we d i s c u s s e d ,  we have c l a s s i f i e d  each 
item into one of three categories :  

Requirements for support.  

Requirements for purchase consideration .  

W a n t s .  

These categories are more fully  explained in the attached 
m a t e r i a l ,  however, you should recognize that in many 
instances  that there is a  very fine l i n e  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 l i s t e n  to any comments you might 
h a v e .  

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

I  look forward to hearing from you in the near f u t u r e .  

Truly yours ,  

.4( 

Enclosure 

/  

f 
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We have c l a s s i f i e d  our s p e c i f i c a t i o n s  into the following 
c a t e g o r i e s :  

Required For Support 

We do not anticipate  supporting terminals on our system 
w h i c h  do not meet a l l  of these requirements w i t h i n  the next 
two y e a r s .  However,  we w i l l  not guarantee support for those 
terminals that do meet these requirements .  

Required To Be Considered For Distribution  

Terminals which  do not meet these requirements w i l l  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 w i t h  10 indicating  a  strong desire  for that 
feature and l indicating  only limited  d e s i r e .  

All terminals w i l l  be evaluated based upon their  features as 
well  as the following :  

-  Price  
-  Quality  
-  Aesthetic  Appearance 
- Other Considerations  



Display 

Requirements For Support 

Minimum display  of 3 2  characters  per l i n e  and 16  l i n e s  
per  screen.  

Requirements For Purchase Consideration 

Minimum display  of 4 0  characters per line  and 24 lines  
per screen .  

TV or b u i l t  in d i s p l a y .  

Full  cursor control .  

Ability  to supress display of passwords.  

Wants 

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

Upper and lower case display  (  3 ) .  

Availability  of double h e i g h t  characters (  1 ) .  

Color c a p a b i l i t i e s  (  8 ) .  

Graphics c a p a b i l i t i e s :  

low resolution graphics (  7 )  

h igh  resolution  graphics (  7 )  

E a s i l y  modifiable to " n o n - U . S . "  character set  (  6 ) .  

I f  display is  TV then the following additional  wants 
apply.  

adaptable to n o n - u . s .  T V ' s  (  6 )  

easy to connect to TV ( 8 )  

choice of channels  for display (  8 )  
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Communications 

Requirements For Support 

A minimum of 3 0 0  baud transmission  rate c a p a b i l i t y .  

Requirements For Purchase Consideration  

A  b u i l t  in  d i r e c t  access  modem. 

A minimum of 3 0 0  baud transmission rate capability .  

Wants 

A 1 2 0 0  or greater baud transmission rate capability 
( 1 0 ) .  

An auto d i a l  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 ( 1 0 ) .  



. 

S e c u r i t y  

Requirements For Support 

None 

Requirements For Purchase Consideration 

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

Wants 

Data encryption c a p a b i l i t i e s  (  8 ) .  



Keyboard 

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 o n  keyboard)  
no (may be highlighted  N o n  keyboard) 

Wants 

Wireless  connection between keypad and keyboard ( 2 ) .  

Optional handheld keypad with  numeric and function keys 
(  9 )  •  

Portability (  5 ) .  



% 

. ' .. 

Interfaces  

Requirements For Support 

None 

Requirements for Purchase Consideration  

None 

Wants 

Support for A printer (  7 ) .  

Security systems ( 5 ) .  

Energy management systems ( 5 ) .  

Real time clock ( 5 ) .  

Cable TV ( 8 ) .  

Bar code reader ( 2 ) .  

Memory device (  7 ) .  



• 

M i s c e l l a n e o u s  

Requirements For Support 

None 

Requirements For Purchase Consideration 

Meets FCC s h i e l d i n g  s p e c i f i c a t i o n s  both current and 
proposed.  

Protects users TV from damage including  "toasting  
phosphorus" .  

Durable.  

Wants 

Family of terminals (  5 ) .  

Adaptable to n o n - U . S .  power supplies (  6 ) .  

Audio generator (  7 ) .  



Intelligence/Memory 

Requirements  For Support 

None 

Requirements For Purchase Consideration 

Ability  to store screen masks locally.  

Ability  to downline load.  

Ability  to store and manipulate data locally .  

O f f l i n e  games .  

Wants 

Ability to communicate in background mode ( 5 ) .  

Ability  to expand memory ( 6 ) .  

A b i l i t y  to downline load into nonvolatile memory 
devices  ( 1 0 ) .  



VIEWDATA SYSTEM SPECIFICATION 

AND DESCRIPTION 

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

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

40 pin connector; m 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 programed into such cartridge. With the Viewdata module plugged 

into the Master Caponent; the user may plug either a game cartridge 

for game pla.y 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 unit 

directly to the phone lines. 

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

as all power is supplied fron the Intellivisian Master 

Component. 
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SYSTEM OPERATION 

In order to make the man-machine interface as simple as possible 

and to prevent errors from long LO-IN procedures the phone number 

and the LOG-IN sequance will be stored in the cartridge PRCM; 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 computer and I.CG-IN to the system. 

In an interactive mode of operation; the user may use the Light Pen 

AND/OR the Keyboard to select one of several services offered by the 

host computer (e.g .  Haebanking, 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 (For 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 connection with the phone lines. (For more 

details see Camunications section). 

There are two different means of data entry: 

a) Light Pen 

b) Keyboard (Optional) 

The Light Pen can be used for menu selection 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 

from 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 

corresponding to the selected item fr 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 

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

Component. 

2 .  No extra power cord needed for the system as power is supplied fro 

the Master Component. 

3 .  Viewdata module is completely transparent to the Master Component 

i.e.  user can plug a game cartridge and have all the game features 

without unplugging the Viewdata mcdule. 

4 .  Just by changing cartridges different protocol standards (AT &T, 

NBC, • • •  )  can  be  met. 

5.  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 Color Graphics Mode. 

a) HI-RES Mode 

1. 40 pastel characters/line, 24 lines/screen. en a colored screen. 

2 .  Full ASCII character set; (5X7 matrix on a 6X8 card.) 

3 .  A complete AT&T Mosaic Set. 

4 .  A  complete AT&T seperated mosaic set. 

5.  Full ASCII character set in a double width mode. 

6 .  Full ASCII character set in a double height mode. 

7. A double width double height.full ASCII character set. 

8 .  Two different intensities in displaying the character set 

(Regular and Hi lighted). 

9 .  Regular character set can be displayed in reverse video mode. 

10 .  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 simultaneous] 

b) Color Graphics Mode 

1. 20 Cards/line 12 ,lines/screen each card is an 8X8 matrix. 

2 .  Full ASCII oolored character set up to 8 different colors can 

be displayed simultaneously. 

3 .  Very powerful colored graphics capabilities (up to 16 different colors) 

4 .  64 Different DRS (Dynamically redefinable character set ) .  can 

CO-EXIST on a particular screen. 
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COMMUNICATION 

Communication with the hoot canputer is done over the phone line 

directly i . e .  no acoustic coupler is needed. 

Features: 

l. Auto dial the host computer at a touch of a button. 

2 .  Programmable data rate that can match several different 

cunication standards. 

e.g .  

a  -  300 BAUD, Bell 103 Standard 

b 1200/75 BUAD, CCITT V.23 

c - 600/75 BAUD, CCIITT V.23  



. 

DATA ENTRY 

A. LIGHT PEN 

1. Transparent to the host ccnputer i.e.  There is no software 

overhead at the host computer side needed to handle the Light 

Pen. 

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 an the screen. 

4 .  Rugged and very easy to use. 

5.  PReplaceable. 

B. KEYBOARD (OPTIONAL) 

1. Full type-writter Keyboard. 

2 .  Can  be  used for menu selection or alpha-numeric data entry. 
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POT@SAL FOR VIDEOTEX TERIINAL COMPONENT 

SYSTEM BLECK D I A G R A M  

The system b l o c k  d i a g r a m  i s  shown i n  an attached f i g u r e .  
The b u l k  of the c i r c u i t r y  i s  i n  the 40 x 24 hi  res a l p h a  
generator b l o c k .  T h i s  b l o c k  consists of a 6502 uP, 1K x 8 

RAM, 1 K  x  8  ROM, character generator ROM, I n t e l l i v i s i o n  bus 
i n t e r f a c e  and assorted support c i r c u i t r y .  The 6502 w i l l  

s y n c h r o n i z e  to the CBLANK s i g n a l  and,  during  the a c t i v e  
d i s p l a y  t i m e ,  step through the RAM to present data to the 
character generator FROM. Once each l i n e ,  a  sample of the 
modem, keyboard and l i g h t  pen s e r i a l  outputs w i l l  be t e k e n .  
During  the v e r t i c a l  b l a n k i n g  t i m e  t h i s  data w i l l  be analyzed 
by a software UART f u n c t i o n .  Communication between the 1 6 1 0  
and the 6502 w i l l  a l s o  t a k e  p l a c e  d u r i n g  v e r t i c a l  b l an k i n g .  

The modem b l o c k  c o n t a i n s  the telephone l i n e  i n t e r f a c e  and 
f i l t e r s  for the d i f f e r e n t  modes of operation.  The telephone 
l i n e  interface uses a reed r e l a y  for pulse d i a l i n g ,  a  
transformer for i s o l a t i o n  and a s i m p l e  op-amp c i r c u i t  for 
the h y b r i d  f u n c t i o n .  For transmit  the tones are generated 
i n  the Master Component sound c h i p  and f i l t e r e d  to e l i m i n a t e  
i n t e r f e r i n g  harmonics before b e i n g  a p p l i e d  to the phone 
l i n e .  On the receive s i d e ,  the f i l t e r s  reject local  carrier 
and n o i s e .  Both f i l t e r s  are expected to use s w i t c h e d  
c a p a c i t o r  technology;  w h i l e  standard parts are a v a i l a b l e ,  a  

custom w i l l  be cheaper and better.  

The l i g h t  pen interface i s  a  phototransistor and another 
transistor p r o v i d i n g  a  one b i t  input to the 6502. 

The remote keyboard i n t e r f a c e  s u p p l i e s  f i v e  volt  power to 
the keyboard connector and separates the current modulated 
data and a u d i o  from the l i n e .  

The keyboard module i t s e l f  uses a National MM5749 to scan 
the key matrix  and s e r i a l i z e  the results.  Another IC 
current modulates the data onto the f i v e  volt power l i n e .  
There are s i m p l e r  ways to go w i t h  four conductors a v a i l a b l e ,  
but d o i n g  i t  t h i s  way m a i n t a i n s  f u l l  c o m p a t a b i l i t y  w i t h  the 
Remote Keyboard Component p r e v i o u s l y  proposed; even a l l o w i n g  
t h i s  keyboard to be r em o t e l y  located w i t h  eese.  



The c a r t r i d g e  c o n t a i n s  a 4K x 1 0  PRRut or EFROM (currently 
under d e v e l o p m e n t ) .  A  number of unprograssed addresses w i l l  

be a l l o c a t e d  to a l l o w  f i e l d  c u s t o m i z i n g  per b a n k i n g  
requirements.  By a l l o w i n g  s u f f i c i e n t  space,  several updates 
of t h i s  data can be made e x t e n d i n g  the l i f e  of the 
c a r t r i d g e .  T h i s  approach i s  expected to be less expensive 
than using EEPRR0Ms. 

PHYSICAL CONFIGURATION 

The terminal  would be housed i n  the voice peripheral 
p l a s t i c .  The keyboard module would be s i m i l a r  i n  appearance 
and s l i g h t l y  s m a l l e r  than the e x i s t i n g  laster Component. A 
model i s  a v a i l a b l e  for e x a m i n a t i o n .  

PRELIMINARY COST ESTIMATES 

Cost estimates are attached;  be aware that a rule-of-thumb 
factor ( 3 )  was a p p l i e d  to arrive at the " A "  p r i c e  from a 

very rough parts l i s t .  

PERFORMANCE SPECIFICATIONS 

DISPLAY--The d i s p l a y  w i l l  be our current laster Component 
graphics overlayed w i t h  terminal generated h i g h  resolution 
alpha-numeric characters. Through software, the graphics 
w i l l  be a form of DRCS ( D y n a m i c a l l y  R e d e f i n a b l e  Character 
S e t ) ;  c o m p a t a b i l i t y  w i t h  the ATT standard i s  s t i l l  being 
examined.  The h i g h  resolution alpha-numerics w i l l  be 40 
characters per l i n e  and 24 l i n e s  per screen. Full  cursor 
control w i l l  be provided by software. 

P1ODEM---The modem w i l l  feature d i r e c t  connection to the phone 
l i n e  through a modular connector and a u t o d i a l i n g  with both 
pulse and tone.  300 baud f u l l  duplex and 75 baud 
transmit/1200 baud receive,  also f u l l  d u p l e x ,  w i l l  be 
standard. C a l l  progress monitoring ( r i n g i n g , b u s y  s i g n a l s )  
w i l l  be provided by routing audio from the phone l i n e  to the 
Ty audio system. Under software control,  the same routing 
can be made a l l o w i n g  synthesized voice from the host to be 

heard by the user 

. 

LIGHT PEN--The l i g h t  pen w i l l  be provided as standard.  It  
w i l l  be a four foot long f i b e r  o p t i c  c a b l e  w i t h  a  q u i c k  
disconnect p l u g  at the t e r m i n a l  end;  t h i s  a l l o w s  the 



phototransistor to be counted on the p r i n t e d  c i r c u i t  board. 
T h i s  l i g h t  pen i s  designed p r i m a r i l y  for enu s e l e c t i o n ,  but 
short a l p h a  strings can be i n p u t  i f  a  keyboard i s  d i s p l a y e d  
o n  the screen. Through an appropriate protocol,  the host 
establishes the s t r i n g  to be returned for each menu 

s e l e c t i o n .  

KEYBOARD MODULE-The keyboard module i s  optional and would 
f i n d  a p p l i c a t i o n  o n l y  when l a r g e  amounts of a l p h a  data must 
be entered ( i e  e l e c t r o n i c  m a i l ) .  To a l l o w  easy f i e l d  
upgrade, i t  w i l l  attach to the terminal  using a standard 
modular c a b l e .  T h i s  c a b l e  w i l l  supply power an d ,  using the 
same two w i r e s ,  return s e r i a l  data to the t e r m i n a l .  I+ the 
keyboard module i s  the same as that proposed for the Remote 
Keyboard Component, the a u d i o  from the microphone would a l s o  
be sent to the t e r m i n a l .  T h i s  a u d i o ,  w i t h  very few extra 
components, can provide a speakerphone o p t i o n .  For remote 
operation,  t h i s  keyboard can be used i n  another room with a 

s i m p l e  adapter on each end.  

POWER SUPPLY-- p l u g  mount power supply w i l l  be s u p p l i e d  
(may not be needed i f  CMOS i s  e x t e n s i v e l y  u s e d ) .  

COMPATIBILITY 

VOICE PERIPHERAL--Compatability with the voice peripheral 
should not be a problem;  however, the videotex terminal must 
be plugged i n t o  the Master Component f i r s t .  This i s  because 
the voice peripheral reassigns some of the cartridge p i n s  to 
i t s  own use. 

KEYBOARD COMPONENT---Again, some p i n s  are reassigned forcing 
the hi  res alpha-numerics to come from the Keyboard 
Component. In  a d d i t i o n ,  Few users would opt for the 
keyboard module when the Keyboard Component already has one. 
Different software or software that adapted to i t s  
environment would solve these problems. The net result i s  
that a large part of the terminal hardware would go unused 
and the software w i l l  be more c o m p l i c a t e d .  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  i s  c o m p a t i b l e ,  the 
videotex terminal should be a l s o .  However, a 

videotex/voice/Playcable combination may have t i m i n g  
problems (due to P l a y c a b l e s  d e l i c a t e  c l o c k  regeneration 
s c h e m e ) .  

FUTURE PLAYCABLE----I see a future P l a y c a b l e  Component 



c o n s i s t i n g  of the videotex terminal  ( h i  res a l p h a  generator, 
remote keyboard i n t e r f a c e  and l i g h t  pen i n t e r f a c e ,  but an rf 
m o d e m ,  16K x 1 0  RAM and a s m a l l  PROM ( F o r  t e r m i n a l  I D ) .  
This  u n i t  would a l l o w  the c a b l e  system to provide videotex 
and b a n k i n g  services,  They c o u l d  on the system or o n l y  
provide communications services.  The housing would be l i k e  
the e x i s t i n g  P l a y c a b l e  Component. T h i s  would create yet 
another market for the proposed keyboard module.  The same 
remote operation p o s s i b i l i t i e s  also e x i s t  i n  t h i s  
a p p l i c a t i o n .  

ALTERNATIVES 

KEYBOARD COF{HUNICAT IONS TERMINAL--This would be a u n i t  that 
consists of a keyboard mounted i n  a  housing about the same 
s i z e  as the e x i s t i n g  Master Component and c o n t a i n i n g  most of 
the c i r c u i t r y  described above. The keyboard interface would 
be s i m p l i f i e d  to a p a r a l l e l  interface keyboard scanning IC.  
It  i s  a l s o  p o s s i b l e  that the 6502 could h a n d l e  debouncing 
the key m a t r i x .  The u n i t  would either s i t  next to the 
Master Component and p l u g  d i r e c t l y  i n t o  the cartridge port 
or s i t  i n  front with a short f l a t - c a b l e  connection to the 
c a r t r i d g e  port.  Advantages are somewhat lower cost and one 
less module i f  a  keyboard i s  required for a l l  a p p l i c a t i o n s .  

disadvantage i s  the s l i g h t l y  awkward side-by-side 
configuration or the FCC d i f f i c u l t  f l a t - c a b l e .  

COMMUNICATING MASTER COMPONENT--In one u n i t  s l i g h t l y  larger 
than an e x i s t i n g  Master Component, the e x i s t i n g  Master 
Component c i r c u i t  and that described above for the keyboard 
communications terminal  would be combined. Savings would be 
recognized because of the combined package o n l y ;  the c i r c u i t  
cost would remain the same, Lower production volumes could 
offset some or a l l  of the savings.  Production problems 
could result due to longer b u i l d  t i m e  and more d o l l a r s  t i e d  
up i n  l i m i t e d  m a r k e t a b i l i t y  u n i t s  (as compared to other 
approaches where the Master Component can be shipped to 
anyone and the terminal  component i s  lower c o s t ) .  
Development t i m e  w i l l  be longer than other approaches 
because of larger PC board and case and more design 
d e c i s i o n s  (hand controler mounting,  u n i t  appearance and 
shape factor,  e t c ) .  

David Hostetler 
November 9,  1981 
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•  subject: Atari Pronto 6520 TerMnal 

Emulation Specification 
Case: 0000Ot 

File: 000001 

1 .  INTRODUCTION 

date: June 22, 1982 

from: Jia Fleming 
IN 

x317-&42-7014 

George Pratt 

IN 

317-342-7214  

The Atari P652CA ls the Chemical Bank Home Information System 

cartridge for the Atari 40 and 8300 computers. The cartridge 
allows a user to interact with a host coaputer via  a  300 baud 

oden (Atari  835 DC M ) .  The P6520A supports both Direct Distance 
Dialing  and Public  Data Networks.  The user is  insulated fros 

most of the network and login procedures to simplify  the opera­ 
tion .  Several option and help frames are built  in the cartridge 
to a s s i s t  the user .  

he P652A cartridge  emulates a  sutset or a TANDEM 6520/6530 
block mode t e r m i n a l .  Data l s  entered into fields  and i s  sent to 

the host as blocks of data rather than individual  characters .  
Local e d i t i n g  c a p a b i l i t i e s  allow  a  user to enter  d a t a  i nto  f i e l d s  

without host i n t e r v e n t i o n .  In addition  a  simple  conversational 
mode i s  provided as  well as  a  block-oriented remote control mode 

for downloading programs .  The cartridge  supports the following 
features:  

e Local and Remote Cursor Control 
� 

- - - -  

•  User Editing 

Protected and Unprotected Fields 

• Multiple Display Pages 

• Data Attributes for Unprotected Fields 

Color Control via Video Attributes 

1 . 1  MODES 

The Atari P652A cartridge supports two main user modes. The 

LOCAL node 1is used for all set-up, dialing,  help ,  and other 
internal functions. The ONLINE ode is used during host interac­ 
tion. The CNLINE mode has three submodes, CONVERSATIONAL SUB-­ 

MODE, BLOCK SUBMODE, and PROTECT SUBMODE. 

Jure 2 2 ,  1382 
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Ia CCKYERSATICNAL sub¢1s a staple I.Ade there each ker, 
that Is pressed 1s (zaediately sent to the hst _and single char­ 
acters received froa the host are displayed. The built-in Atari 
device drivers ars used in this od e .  

Te BLOCK subacde"provides the ability of complete remote control 
by the host. A modified version of the INTEL HEX format i s  used 

1 by the host to read and write Atari memory locations.  Decause 
the I/ Ia the Atari is  memory-mapped, complete I/0 control 1s  
allowed. 

The BLOCK submode«also allows the host to r e a d  and write the 

Non--Volatile RAM (NYRAM contained in the termiral. This RAM 
appears in the memory space of the Atari.  

The BLOCK submode is selected in  the same manner as the Block 

ode of the 6520. Te HEI format protocol is  compatible ith the 
6520 in a limited sense. Downloaded programs will appear as 
ASCII characters when sent to the 6520. Obviously no I/ or 
actual execution can be tested using  a  6520 terminal .  

The PROTECT submode 1s  the main  mode used during a terminal  ses­ 
sion .  A  subset of the 5520 Protect submode features have been 

implemented.  

The PRCTECT subnode is  block-oriented and user entry i s  assci­ 
ated with fields, The fields restrict  a  user to data  entry in  
only certain  pars f the s c r e e n ,  M l t i p l e  screen eories  are 

provided  so that cmon d i s p l a y s  can be selected without  having  
to resend the data .  Numerous control sequences are implemented 
so that the host can manipulate  the fields  as well  a s  the multi­ 
ple pages of screen information .  

F ac i l i t i e s  are provided to allow the host to switch between the 
various ONLINE submode. The terminal defaults to the CONYERSA-­ 

TIONAL submode when initially brought online.  

1 . 2  KEYBOARD 

The operation of the various keys on the keyboard is dependent on 

the current mode. In L@AL ode most of the keys are disabled 
except those keys needed to manipulate the menu-oriented ser­ 
v i c e s .  

In the CONVERSATIONAL submode each key is sent to the host when 

it is  hit.  ko display occurs in CONVERSATIONAL ode unless char­ 

acters are sent from the ho st .  

The keyboard is locked while in the BLOCK submode. The host can 

scan the keyboard via zenary reads but should only do so for spe­ 
cial applications. 

June 22,  1982 
D R A F  T  



' 

I 

I 

i 

I 

te . .  

/·. 
e  

I  - 

-·. . - ...... 
+  

- 3 ­ 

The PROTECT submode utilizes the full capability of the Atart 
keyboard. Information is sent to the hest {n blocks ten spec!al 
function keys are hit. The standard alpbsuorio keys are used 
to enter information into the screen based fields but do not 
cause any transalssion to the host.  The ad[ting keys (arrows, 
insert,  delete, etc.) are used by the user to change tbe screen 
based fields. 

he yellow keys on the Atari are used in a inner similar to the 
TANDEM 6520 function keys. Each key produces s unique ESCape 
sequence which is sent to the host. The Ivar level protocol 
controls when data  can be sent to the host, 

1 . 3  VIDEO SCREEN FORMAT 

The TANDEM 6520/6530 Terainal uses a 24 row by 80 column display 
with a 2th line for status and messages. he Atari personal 
computer can support a 2 by 40 column display  without resorting 
to cumbersome user scrolling.  

In order to maintain compatibility,  the Atari villi  respond to 
6520 commands as i f  80 columns were available .  Characters sent 
to the terminal  will be "undisplayed if  sant to columns 4 1  ts 

· 80 .  No memory of those characters i l l  be kept .  If those 
columns are involved in a read operation the columns will contain 
s p a c e s .  

User editing  will  be modified so that "rap around" i ll  occur, 
after column \ 0 ,  Note that i f  the host sends  cursor  p o s i t i o n i n g  
commands that result in moving  the cursor to an undisplayed  area  
the cursor w i l l  disappear .  If  text i s  sent  After  such a command 

it  w i l l  be lost up until  the point here the cursor is  re;osi­ 
tioned to a displayable  a r e a .  Note also that this  a p p l i e s  to 
buffer addressing as well as cursor po s i t i o n ! n g .  

2. LOWER LEVEL PROTOCOLS 

AII communication between the terminal and the host will be via a 

300 baud asynchronous & bit data link.  The B bits  are divided 
into T data bits and 1 parity b i t .  Parity is ignored by the ter­ 
minal and i s  not generated. The lawer level protocols vary 
depending on the submode. 

2. 1  CONVERSATIONAL SUBMODE 

The CONVERSATIONAL submode utilizes single 8 bit characters.  
Characters are displayed as soon as they are received and are 
sent as soon as a key is pressed. Functions such as flow control 
and error checking are not provided. •  

June 22,  1982 
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2 .2  BLOCK AND PROTECT SUBNODES 

The LOCI submode and PROTECT submode both use the sane lover 
level protocol. l variable length block-oriented protocol 1s 

created using the standard ASCII control characters. The prota- 
col Is s half-duplex protocol ith all control coming fros the 
host.  Error control and tine-outs are provided to help maintain 
link integrity.  Te protocol conforms to the TANDEM 6520 Point­ 
to-Foint protocol. 

The Protocol can best be described by a series of typical tran-­ 
sactions .  In each of  these t r a n s a c t i o n s ,  the TEXT information i s  

assumed to be variable length and can contain BLOCK submode or 
PROTECT submode inforation.  

TABLE 1 .  SET BLOCK MODE 

{HOST -> <- TERMINAL; 

ET-> 

SO H , ' B ' , E T X , < L R  -> 

<- ACK 
s ·  Terminal Transmission Disabled  r 

..  

I  

Table 1  i l l u s t r a t e s  the exchange that occurs to set the BLOCK 
suabrode. Th i s  can occur while  the terminal  i s  i n  CONVERSATICNAL 

subrode. 

TAELE 2 .  WRITE TO SCREEN 

HOST -> <- TERMINAL }  

ECT -> 

S T X , '  ' . . . . < T E X T > . . . , E T7 X , < L R >  -> 

<- ACK 

S I X , ' ! ' , · . . < T E X T > . . . , E TX , < L R >  -> 

<- NAK 

· S T I , ' ' , · . . < T E X D> . . . , STX , < L RC >  >  

<-.ACK 

ST X , ' ' , . . . < T E X D> . . . , E TX , < L R >  -> 

<- ACK 

£OT ­ 

Table 2 shos a typical transfer that occurs when the screen is 

updated. The NAK that is shown would be sent if  an error had 
been detected. 

The character following the STI 1 s  a  sequence number used to 
identify individual blocks. The first block (after the ET) 

fie notation SOH,'B' ,ETX,<LRO - indicates that the first 
character transmitted is  the SH and the last is  the <LRC> 
even though the arrow ( - )  might indicate otherwise. 

June 2 2 ,  1 3 5 2  
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contains a SPACE (octal 40) for the sequence number. Each tise t 

· ew block Is sent the sequence nurber Is incremented. If an 
error occurs the sequence number would not be incremeted for the 
retransmitted block. In the example In Table 2 the second block 
with a sequence number of octal 41  ( 4 )  was repeated to insure 
proper ordering when the terainal receives the data. 

Mote that only ONE outstanding block is  allowed, Therefore,  even 

if block 1s sessfully sent I t  ill  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 does not identify  which 
block was in error.  If the host attempts to send a second block 
before receiving  the ACK for the f i r s t  block i t  ust be responsi­ 
b l e  for synchronizing the ACK or NAK responses  with i t s  transis­ 
sion. If an error is  detected,  the terminal will  NAK the block 
and discard any blocks which a r r i v e  without the proper sequence 
number.  A NAK is  sent for the blocks that are discarded because 
of a bad sequence number. 

The data flow frcs the host to the terminal will always take the 
highest pr iority .  If terainal i s  in  the process of sending a 
block to the host and the host sends a block to the terminal the 
host-to-terlnal block will  be received in a normal m a n n e r .  Once 
this  block 1i s  processed the block that  was being sent fro the 
terminal to the host vill  be retransmitted .  

All t i m i n g  will be done by the host .  If the host is  w a i t i n g  for 
an ACK and a timeout occurs  the block should be r e s e n t .  If the 
terzinal receives  a  block with a sequence number that has alresdy 
been acknowledged a AK will  be s e n t .  

TABLE 3 .  READ FRCM SCREEN 

. .  

;H0ST -> 

t. 

' "' I' 

<­ t 

t 

t 

.. 

' .  
$  
t  

• f  

<- TERINAL 

EOT -> 

ENQ -> 

Terinal Transmission Enabled 
SOH,<FUN.  KEY> , <PAE>,<RCW,<COL> ,ETX,<LRC 

ACK -> 

<- EOT 

Transmission  Disabled 

Table 3 is  an example of a Read from the screen. The ability  f  

the terminal to send to the host is determined by the lower level 
+ protocol in most cases. As shown. the ENuire that js sent 

allows the terainal to respond to the bost. 

As will be seen later,  sometimes the contents of the TEXT buffer 

controls whether the terminal can transmit to 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 lower level protocol. So much for layered protocols.  Table 

June 2 2 ,  1982  
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TABLE 4 .  READ DATA FROM FIELD 

£OT ­ 
Sn1,'  ' . . . < R E AD  COMMANDS>...,ETX,KLRC> 

s "ransaission Enabled sa 

< ACK MAYBE I ! ! ! t  

<- ST1,' ' . . . < T ID . . . , EI E , < L R C >  
ACI > 

<- S T X , ' I ' , . . . TE XT . . . , ETX , < L RC >  
ACK -> 

<- EOT 

<- TERMINAL; 

I  
I  

t  

► 
t 

-  I  
I  

6 ­ 

t 

·------------------------------- 

shos an example of a TEXT buffer coarand that controls the 
transmission to the host. The MAYBE on the ACK is emphasized 
because the TANDEM documentation does not indicate that an AC is 

sent. If an ACK is  not sent then a very inconsistent protocol 
has been designed.  The ommision of the ACK is  assumed to be a 

misprint  until proof can be obtained via  live testing.  

TABLE 5 .  SET CONVERSATIONAL SUE¥ODE 

HCST -> <- TERMINAL }  

EOT -> 

S H , ' C ' , E T X . < L R C >  -> 

<- ACK 

Full Duplex Enabled » 

When the terinal  i s  i n  either BLCK submode r PROTECT submode 
the terminal can  be placed in CNVERSATINAL submode as  shown in 
Table 5 .  

Note that when the terminal is in CONVERSATIONAL subrode and PRC 
TECT submode is desired the host must first set BLOCK submode 

(with SO H , B , ETX , L R O )  and then select PROTECT submode (using  ESC 
w) .  

• °  
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 received are passed to the 
Atari E: device driver. 

-• 

If a "control character is preceeded by an ESC (033)  character 
then the E: device driver will ignore the normal "control fune­ 
tion and will display the control character as data. ppend1x 
enumerates the Atari display codes and the special functions 
associated with some of the codes. lppendir B lists the codes 
that are transmitted when keys are pressed on the Atari.  Note 
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that the yellov kers have no function in CONVERSATIAL utaode. 

• BLOCK SUBMDE 

When the tarainaI is in the BLOC submode the terminal ecry 
(and I/0) ca be manipulated by the host processor. This sode 
will be used to read and aodify the NVRAM, download aniastLos 
and/or usic sequences, sodify the colors and d!splay Msts, etc. 
he entire Atari semory space can be man!pulated opening u an 
unliaited number of host controlled extensions. The host can 
send the Atari off to an unknown state i f  everything 1s not han­ 
dled properly. This i s  the risk  that must be taken to allow this 
future f l e x i b i l i t y .  

The protocol for an!pulating the Atari memory conforms to the 
standard INTEL HEI forat used in many microcomputer systems. 
The protocol uses the ASCII character set and can therefore be 

handled by most application programs on the host system. Ji free 
fora binary data is  transmitted or received. Because of the use 
of ASCII,  binary data bytes must be sent and received as to 

ASCII characters in HEI frat.  

Data Length 
I '  
I  I  

I  I  Record Type I I 

t t % 

Checks:a I I I  I 

- I  I  I  I  I  I  

I I  I  I  I  I  

Colon---:LLaaaaTTddddddddddddddddddddddddddddCC 

Data Field  
­ 

Address Field  

Figure 1 .  BLOCK SUEDE HEX FORMAT 

. 

Figure 1 illustrates a sample HEX data stream. As can be seen 
the format allows for varlsbfe length records containing address, 
command, and data.  The comrand or ecord 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 07 2 ) .  
. - . .  Since records can contain variable length data fields the nert 

+ .  field contains the Data Length. Te length is encoded as two 

' ASCII characters in He!decimal notation. For example, a length 
- - .-  of 8 would be ' & ' ,  12  would be '0C' and 3 would be ' 22  For 

commands that do not require a Data field the Data Length vill be 

' 0 0 ' .  •  
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Following the Record Length 1s  the Address Field.  Because the 
format was originally intended only for downloading data into 
mesory locations this field normally specifies the starting loca­ 
tion of eaory to begin loading the variable length data fi e l d .  
he Address Field is interpreted differently for the extended 
commands. Note thet since the Address F!eld 1s sent with each 
record, senory can be loaded 1n a random or sequential manner. 
The Address Field is encoded as four ASCII characters so that 
16  bit address can be specified. Addresses in the I/O area of 

the Atari are allowed and therefore sequences of hardware regi­ 
ters can be modified with one record. 

The Record Type field normally contains the ASCII characters  ' 00 '  
when wr i t i n g  to memory. New coarsnds have been added to the 
Record Type field to extend the functionality  of the HEX format. 

TABLE 6 .  HEX FRMAT ECORD TYPES 

VALUE; CC&MAND I ADDRESS USAGE DATA USAGE; f  

I  

I  

' 0 o '  Load Memory Start ing  Address Valid  Data 

' 0 1 '  Jump to Address} Jump Address Epty 

' 1 0 '  Set Address Address to be Saved }  Empty 

' 1 2 '  Read Memory Ending Address °  

Empty I 

Table 6 contains  a  l i s t  of the val id  Record Type field vales and 
the command along with an i n d i c a t i o n  of how the Address field  and 
Data fields  are interpreted .  

The Lad Memory command has a l r e s d y  been d e s c r i b e d .  The.Set 
Address command i s  used to set an i n t e r n a l  address register  used 
in other commands. No memory is  modified (other than the Atari 
emory needed to implement the f e a t u r e ) .  

The Read enory command i s  used to have the terminal send the 

contents of zemry to the host.  The response to the host i s · i n  
HEX format with a Record Type field of ' 1 2 '  coresponding to the 

Read Meaory command. The contents of emory 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. cte that if the starting 
address I 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.  If random areas of memory are needed then 
several read commands are necessary. 

The Jump to Address command is the aost powerful and dangerous of 

the commands. The 6502 processor ill Junp to the 16 bit address 
specified by the address field of the record. A valid program 
should be stored into memory using the Load Memory command before 
a Jup is sent. Global resets can be achelved by Jumping to the 
Atari war start addresses. 

June 22 , 1 982  
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The Checksum at the end of each record Is usually used for error 
control. The to ASCII characters represent an 8 bit binary 
value which 1s the two's complement of the sun of the binary 
values of all of the fields (except the colon).  Rte that the 
ASCII values are not used to deternine the su but rather the 
binary values that the ASCII pairs represent. 

The Checksum Is Ignored in the current implementation because the 
lower level protocol provides error control. The Checksum can be 
eliminated to iprave efficiency.  Records are delimited by the 
colon and the record length. Extra characters except mode con­ 
trol comands are 1snored between records.  

Down Load To Location 000 

: 100000002483021D28£24 1625056222£5081509C2C0F 
Down Load To Location 0120 

- :09012000752364771776170FA26 
Jump to Address 0 0 1 0  

:000010C4FF 

Figure 2. SAMPLE HEX FORMAT STREAM (W ith  Checksums) 

Figure 2 illlustrates  a  simple download and jump sequence.  Note 
that the Address Field contains an address without the bytes 

r e v e r s e d .  

5 .  PROTECT SUBMODE 

The PROTECT submode i s  the main  operational mode of  the t e r m i n a l .  

One 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 vas used for the entry. 

5 . 1  Attributes - Data and VIde 

Each field car have attributes associatted vith it  when it  1s  

set-up. Data attributes determine what type (numeric ,  alpha, 
e tc . )  of data can be entered into the field. Indicators can also 
be set to specify whether a field is protected fron user entry 
and how the field should be handled when data has to be sent to 

the host. Video attributes are used to specify how characters 
entered into the field should be displayed. 

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

The TANDEM 6520 and 6530 terminals have special video hardware to 
allow underlining,  reverse v ideo,  blinking,  etc .  for designated 
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' e ­  areas (or fields) on the screen. 
changing one character in  sn area 
the changed character (called the 

take on the new attribute. 

.  - -  

a  

.i. ' e l .  . >  

ThLs hardware is such thst by 
all of ta characters follcving 
video attribute character) will 

10  

«  

The Atari A0a/8 video display hardware does not spport this 
mode of video attributing.  It 1s true that the Atari supports 
reverse video or blinking characters (mutually exclusive) but not 
in the 6520/6530 serial video attribute manner. The Atari 
400/80 supports what is  often called parallel attributes. A 

single b i t  is  reserved for each character to determine whether 
reverse video (or blinking)  is  active .  

In order to utilize the Atari reverse video and maintain co;at!­ 

b i l i t y  uith the 6520/6530 protocol a subset has been chosen.  The 
concept of 6520/5530 video attributes and single character con­ 
trol should be completely ignored.  Instead the video attribute 
of a field should be treated ore like a data attribute.  It is  a 

logical attribute 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.  No screen change will 
occur when the attribute  1s  specified.  Only subsequent wr i t e  
operation vill  be done with the new attribute.  

This  interpretation of video attributes prevents the ability  to 

create instant screen  changes via  single byte updates .  Instead 
another c a p a b i l i t y  i s  added w h i c h  i s  not possible  in the 
5520/6530 terminals .  A  fie ld  in  the P652A can now c o n ta i n  sore 
reverse  video characters  as well as normal characters  because 
each character  has its  own r e v e r s e  video control b i t  (the paral­ 
el attr ibute  b i t ) .  In the 6520/5530 a change in the video  
attribute for a field results i n  all  of the characters changing 
w h i c h  i s  sometimes n o t  d e s i r a b l e .  

By  removing the concept of hardware oriented video attributes, 
the Set Video Prior 6520/653 becomes useless. As will be seen a 

new Atari oriented Set Color command has been added tile still 
maintaining T A N D EM  syntax c om p a t i b i l i t y .  

5 . 2  CONTROL CODES 

Table T summarizes the ASCII control codes recognized by the ter­ 

ainal. All other control codes will be ignored or treated as 
NUL. The valid control codes are described in the following sec­ 
tions. 

5 . 2 . 1  FIII Character' (octal 00 

Used vith sone commands as s time delay to avoid buffer overrun. 

5 . 2 . 2  Sound Audible Alarm (octal 07) 

The BEL code sounds the terminal 's  audible alarm.  
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TABLE T. PROTECT SUBMODE CONTROL CODES 

d 

! CODEI ASCII NAME; USAGE 
t 

t 
, 

r • 
$ 00 UL • F111 Character l  t 

i 
t  for TLe Delay A 

.. 

• 
t 

07 
I BEL t Sound ell t  $  L 

' ?  10 tr  
a ; Backspace I  

; 1 1  HT 
- 

Horizontal Tab 

' / 0 1 2  LF  Line Feed 
I 

I 

/ 1 5  CR Carriage Return 

t2r 
I'  

DC1 
r  Set Buffer Address 

' 
� 

$  

'  I  . . .  I .  

/ 7 2 3  DC3 Set Cursor Address 
I  -  .  -  - -  r . 

f I I 

27 e 
S 

Gs3 
t Start Field ; ; 3 5  l  

I  

n  

The 

the b e g i n n i n g  of 

to the top if 

h 

5 . 2 . 6  Carriage 
The CR operates the same as the Horizontal Tab (octal 11). 
cursor is moved ta the next unprotected field. 

5 . 2 . 5  Lire_Fee_(octal 0 1 2 y  Y 
The Line Feed code causes the terminal to move the cursor down 
one line but remain in the same column. If the cursor 1s placed 
outside of an unprotected field it will advance (right and dcm) 
until it finds the first location of an unprotected field. 

.  .. ✓ 
Return (octal 0 1 5 )  V 

5 . 2 . 3  Backspagg (otal  0 1 0 )  c a,kt4, u . 4 p .%. 8  4% . .  .  

The Backspace code moves the cursor one space to the l e f t .  This 
t s  a  nondestructive move. If the cursor was i n  column 1 ,  it  will  
go to column 30 cf the previous l i n e .  If the cursor was in 
column 1 ,  row 1 ,  it  will go to cclmn 8 0 ,  row 2\ .  If the cursor 
does not end up in an unprotected f i e l d ,  it  will  continue to { search backward for the first element of an unprotected field 
which it  encounters.  ( Th i s  element will  be the last element n the fi e l d . )  I 
5 . 2 . 4  Horizontal Tab (octal 0 1 1 )  /  
The HT code causes the cursor to move forward to 

the next unprotected field. It will wrap around 
fields are found at the bottom. ' 

t  

• 1 5 -z 7 . e ­  

O  5 . 2 . 7  Set Buffer Address (octal 02 <row> <cop>y U/ 
The Set Buffer Address code is followed by two b yt e s . ·  These two 

byte: g weirdest  a r t  updates vi]I 
occur te are offset by octal 037 fros the actual address. 
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o 5 . 2 . 8  Set Cursor Address (octal 023 <raw <col} 
The Set Cursor Address code 1s followed by two bytes. These two 

bytes determine vhere the cursor 1 s  In the currently displayed 
page. The ta bytes are In row, column order and are offset by 

octal 037 fro the actual address. 

( 5 . 2 . 9  Start Field(octal 035 <video <data) 
The Start Field ccde defines the start of a field and Its video 
and data sttributes,  If the Start Field code address equals the 
start address of an existing  field, the ettributes for that field 

are modifed; otherwise a new field 1s  created. If the transmit­ 
ted attribute  1 s  outside  the specified range,  the noral ( d i s­  
abled)  state of the a t t r i b u t e (ef  the attribute)is used.  The for­ 
mat for the video and data attributes is  shon below:  

byte 

(v.de) 

6 5 3 2 1 0 

e r - b e e « e e e e a  

a ; 1 I 0 ' H ' R ' 0 ; 0 {  
« et e e  

H:  1  = Hidden,  

R :  1  =  Reverse,  
0  ±  Normal 
0 = Normal 

byte 2 

el0) 

6 5  

I  

4  3 2 1  a 

eel-e 

; 1 ' P ' 0 ' 0 ; 0 ' 0 ' T ;  
«  t e e « e a - e - e a  

P :  1  =  Protected,  0 = Unprotected 
T :  Modified  data tag 

Ihe Hidden data attribute  replaces the Blank 6520/6530 video 

~ t r i b u t e .  Nee idden Attribute  indicates that when a user 

enters data into the field the ' + '  character should be echoed $o 

that other people present in the rooa can not see the information 
that was typed. This is  used in password entry. The terminal 
will keep track of the actual data that was entered in case a 
read or send occurs. 

.  .  .  

Te Reverse video attribute is similar to the 6520/6530 Reverse 
attribute. Characters entered by the user or sent from tbe h o st .  

after the attribute is  set ill be displayed Ith the foreground 
and background colors reversed. 

_ The Unprotected field attribute is used ta Indicate that a field 

1s protected fros user 'modification. The data fro as unpro­ 
tected field is returned to the host when requested. 

Te Modified Data Tag is  used to indicate that data in a field 
has been modified.  " •  

If the field is unprotected the MDT Ls set whenever the user 
modifies (or adds) data to a field. If the field Is protected 
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the MDT can be set by the host at the tse the fIeld is  set-up. 

Renever the host 1ssues a Read Ith Address the terinal ill 
send al fields that have the MDT set.  With this facility the 
host can have the terminal return information froa protected 
fields as well as unprotected fields. The host can set the MDT 

to 0 when the field is set--up (or afterwards) so that the con­ 
tents of the field will not be sent. 

- 

The Auto-Tab Disable normally found on a 6520/6530 has been omit­ 
ted. This feature is used on systems where key-entry personnel 
are constantly interacting  uvith the sate forms. Residential  
users ill not realize i t  is  missing.  

The Auto--Tab Disable feature affects where the cursor is  posi­ 
tioned ten a field is filled. The normal default for a 

6520/6530 when a field is filled  would be to save the cursor to 
the nert unprotected field. Since the Auto-Tab Disable feature 
is ignored the handling of th!s  situation has been changed. In 
order to be consistent  with past PRONTO systems, the cursor will 
wrap back to the beginning of the field hen the field is f i l l e d .  
The user wi l l  be required to hit  either Tab or Return to move to 
the next field.  

s . 3/sscsz; sss.sass 

A p p e n d i x /G i s t s  the Escape sequences recognized in the PROTECT 

submode. Some of the sequences are interpreted in a s l i g h t l y  
different  manner than the normal 6520/6530 usage. Some 6520/6530 
sequences are completely ignored in  a  graceful manner .  

5 . 3 . 1 ,  Set Color ( EC 7  <a¢lor>) / 
The background color and character color can be controlled as a 
global screen attribute.  The normal 6520 Set Video Prior Condi­ 
tion will be used for color control. • 

� 
Five bits of information are transmitted in the Set Video PrLor 
Condition (ESC 7 <clor) sequence. The five data bits  normally 
indicate video attributes such as dim,  blink,  reverse, blank,  and 
underscore. The five data bits  allow for eight colors ( 3  bits)  
and one of four luminances ( 2  bits) .  The data is encoded as fol­ 
lows: 

«  +  

- .  
. - -  -= 5 

«bee«a coo 

' I L ! · 1 I C C ; C ; L L ;  
«wee 

- . 

The color specification bits (CCC} Will be loaded into the upper 
3 b i t s  of the Atari Color-Lua Register. The luminance bit's (LL) 
wtII be loaded into the 3rd and th bits of the Atari Color-Lum 

Register. 
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The one's complement of the luminance value will be used for the 

character luminance so that contrasting characters are displayed. 
The sapping is  compatible with the one and one half color ca;a­ 
bility of the Atari hoe computer. 

The three color bits (CCC) can be used ta select any one of the 
following background colors: 

TABLE 8.  BACKGROUND COLORS 

000 Grey I  
t  

0 1  Crange 

0 1 0  FLrk I  

I  

0 1 1  Purple-Blue ( H a g e n t a ) }  

100 Bue '  l  

1 0 1  Turquo!se (Cyan) l  

t  

1 1 0  Green 
I  1 1 1  range--reen t 

'  .  
-- 

• 

-- �  -  fi . .  -  
z  

The luminance b i t s  can be used to vary the intensity  of  the 

selected color .  

5 . 3 . 2  Select Page (ES :  (zse> 
The Select Page escape sequence allows the host processor to 
select a page for future modification via Buffer Addressing .  The 
character following the (ESC : )  specifies  the page number.  The 

character is  offset by octal C from the page number.  Fage 1  is  
selected by the character  octal 4 1 .  The maximum number for a 

page is a function of page s i z e  and memory. If  a  page greater  
than the maximun i s  specified the comrand i s  ignored and the page 
stays the same.  The default  page number when en t e r i n g  BLOCK sub­ 
mode i s  1 .  

5 . 3 . 3  D isplay  P a g e_ ( E S  ;  <age> 
The Display Page escape sequence allows the host processor to 
specify whieh page is displayed. The character following the 
(ESC;) specifies the page nun;er, This character 1s offset by 

fros the page number. Page T is displayed by the character 
octal 0 4 1 .  The ax[mum nuter for a page 1 s  a  function of page 
size and memory.. If a page 1s greater than the maximum 1s spec1­ 
fled the command Is  ignored and the page stays the same. Page O 
(octal 040) wi l l  cause the screen to blank-fill and lock the key­ 
board. 

a- 5 . 3 .  Reset Modified Data Tags (ESC / 
The R e s ~ t i f i e d  Tsta Tags (ES > j  escape sequence resets the 
modified data tags of all unprotected fields of the selected 
age. This escape sequence has no effect on modified tags'set  b y  

the host in a protected field.  
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/ 5 . 3 . 5  e  Second Delay (SC @ 

he e Second Delay (ESC @) escape sequence causes the terminal 
to stop processing the input stream for approx!sately one second. 

it the end of the delay,  normal processing continues. 

5 . 3 . 6  CTesr Te Spaces(ESC I <rowD <l1> <rv2 <col2) 
The Clear To Spaces escape sequence blank-fills a specified area 
of a selected page of memory. The four characters following the 
ESC I specify the starting and ending buffer addra33. These 
addresses are of the for row, column ard are represented by 
ASCII characters.  The characters are found by adding octal 037 
to the ro ( 1 2 4 )  and the c o l um n ( 1 - 0 ) .  

The blank-fill ing  i l l  not cross page boundaries .  If the cursor 
1s  positioned 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 
a g e ,  the cursor i s  not displayed.  The current buffer address is  

not effected by this operation.  

5 . 3 . 7  Erase To End Or Page (ESC J )  v  

The Erase to The End of Page escape sequence blank-fills  a l l  

character positions  in the page starting  from the current  buffer 
� 

address and ending at  the page boundary.  The position of te 

eursFr and buffer address are not altered by this operation .  
Only unprotected character p o s i t i o n s  are charged .  

5 . 3 . 8  Erase To End Of Field  ( E C  K )  

The Erase to End of Field  escape  sequence b l a n k - f i l l s  a l l  charac­ 
ter positions  in a field  s t a r t i n g  from the current  buffer  address  
to the end of the f i e l d .  Te position o! the cursor and buffer 
address  are not altered by these o p e r a t i o n s .  

5 . 3 . 9  Enter PROTECT Submode (SC 

Enter PROTECT submode or exit BLOCK submode causes the terminal 

to begin interpreting the TEXT buffer as PROTECT submode 
sequences. If a Read Memory is in progress when this command 1 
received, it is terminated at the next convieent record end. 

5 . 3 . 1 0  E1It PROTECT Sbnode (£SC Y 

Exit PROTECT submode or enter BLOCK subrcde causes the terminal 
to begin interpreting the TEXT buffer as HEX format (BLOCK sub­ 
mode) coamands. The eyboard 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 
( SO H , ' C ' , E T X , < L R C > ) .  

5 . 3 . 1 1  Unlock Keyboard Esc ) V 
The Unlock Keyboard escape sequence immediately unlocks the key­ 
board. The user may now enter keyboard data to be displayed on 
the screen, any transmission to the host processor 1 s  held until 

the terminal receives an EN from the host. 
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/  5 . 3 . 1 3  Leck Keyboard (ES¢ e 
e Lock Keyboard escape sequence immediately locks the keyboard. 
Wen the keyboard ls locked, the cursor is no longer displayed. 
he Keyboard can be locked by any of the following: 

e Depression of a function key 

I) 

1 

• Display of page 0 

Transmission to/fro the displayed page 

While the keyboard 1s  locked, instead of the audible keyboard 
"click"  on key depression,  the terminal sounds an audible  b e l l .  

2 5 . 3 . 1 3  Simulate Function Key (ESC d <byte1)  ,  
The Simulate Function Key escape sequence simulates depression of 
a keyboard funtion key. The character immediately following the 
escape code designates the particular code associated with the 

fun'ion er. For example, a (EC d B sent to the terminal 
causes the terinal to generate: 

SOR, ' B '  ,<�•g•(=-;;ow>,<col>,ETX,<L� 
7he transmission of this sequence will not occur until  an EN has  
been sent by the host.  

5 . 3 . 1 4  Modem Disconnect (ESC f )  

The Moder Disconnect escape sequence forces the 835 Direct Con-­ 
n e t  Modem to hangup. 

5 . 3 . 1 5  Set Max_ Page_ Naber_(2SC_p  <byte 1) ­ 
The Set Max Page Nuber escape sequence defines the maximum 
number of display  pages a v a i l a b l e .  The character following the 
escape code defines the maximum page number. This character,  
offset by octal 060, starts with page 1 ( 0 6 1 )  and continues to 
60 • n, the sarisua number of pages available.  The maximum 

number of pages depends on the size of the RAM eory in the ter­ 
anal. Sendipg a value greater than the terminal can handle Will 
default to the aimam the terninal can handle. The aximum age 

number does not take effect until a switch to BLOCI submode 
occurs, or the Reinitialize ( E S  q) escape sequence completes. 

5 . 3 . 1 6  Terminal Reset (ESC q) 
The Terainal Reset escape sequence erecutes an initialization 
sequence sin!lar to that executed upon entering BLOCI submode 
except: Page t is  blank-filled, and the communication line 1s not 
reinitialized. 

5 . 3 . 1 7  Cursor Up ( EC  A 

The Cursor Up escape sequence results in moving the cur;or to the 
first column of the previous unprotected field. Positioning the 
cursor to an unprotected field simply results in moving the cur­ 
sor up one line to the previous line; no scrolling ocr3. If 

· 
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the previous unprotected fteld is located to the right of the 

current cursor position ,  tta terminal positions the cursor to the 
first column of the previous unprotected field located to the 

{eft of the current cursor location. 

/' 5 . 3 . 1 8  Cursor R i gh t ( Es p  /  
The Cursor Right escape sequence will cause the terminal to move 
the cursor one column to the right. In a protected field the 
cursor will continue to move right until it encounters an unpro­ 
tected field.  

• 5 . 3 . 1 9  Cursor Hore Dan (SC F) 
The Cursor ome Down escape seence, will cause the cursor to be 
placed i n  the first  column f line 24 of the current page.  If  
this is  in a protected field the cursor i l l  be placed in the 
first column of the last unprotected field on the current page. 

5 . 3 . 20  Cursor ce ~g(ESC H) 
The Cursor Hose p escape sequence, will cause the cursor to be 
placed in the first column of the first  row. If this position is 

in a protected field then the cursor is place in the first posi­ 
ton of the f irst  unprotected field .  

5 . 3 . 2 1  Eack Tab (£SC 1 )  \V 
The Eak Tab ~scape sequence, will cause the cursor to move to 

the first column of the unprotected field it i s  in .  If  i t  is 

already in the first column of  an unprotected field  then the cur­ 
sor will be moved to the first  column of the previous unprotected 
field .  If no previous field e x i s t s  on the current page the cur­ 
sor will  continue to search starting  a t  the lover right  hand 
corner of the current screen .  

/ 
5 . 3 . 2 2  F·ad B r e n ( E C  < / 
The Read Buffer escape sequence, will cause the terminal to 
transmit the unprotected fields to the host. The text will con­ 

LL- 

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 spaces, the field 
separator ( DC 1  and 2-byte address) is the only data transaitted. 
The transmission starts ith the first unprotected field and con­ 
tinues through the last unprotected field on the display page. .A 

typical data stream 1s shown in Figure 3.  The row and column 
addresses are encoded in the manner used to set cursor and buffer 

addresses. 

5.3.23  Read With Address (ESC = <row'> <col1 <row?> <col2) / 
_ . =  I¢ 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 

(attribute + 1)at or after' the starting address are trasaitted. 
AI] unprotected fields before the ending address are sent. Any 

field which starts at or before the ending address is sent, 
(Note:  If the starting address and/or the ending address equals 

June 22,  1982 
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• 
<tert 

• 

DCT 

<row 

<col 

<text 

etc.  

- 18  ­ 

Set buffer address 
Address of first unprotected 

field attribute + 1 )  

Set buffer address 

Address of second unprotected 
field (attribute + 1 )  

a  

-  DC t  

. z : z j . ro w » .  

<col> 

Figure 3. READ BUFFER EXAMPLE 

the first eleent of an unprotected field attribute +  1 )  that 
field i s  sent .  Any unprotected field in between is also s e n t . )  
The terinal will send the fields  in the sage format as the Reed 
Euffer command.  

5 . 3 . 2  e a _ T e r m i n a l_ s t a t u s [(E s c y  L/ 
The Read Terminal Stats escape sequence will cause the terminal 
to send its status to the host processor.  Te format of  the data 
returned i s  shown below: 

SH ' ? '  <byte 1>  <byte2> <byte3 <byte!> <yte5> <byte5> CR 

byte 1 6 5 4 3 2 0 

« g e e  «  

1 ; 1 ; 0 ' 0 0 \ 0 ; 1 %  
«de. «o ld  •  

byte 2 6 5 4 3 2 T 0 

a. $ 
• re­ 

• TERMINAL IDENTIFIER •  l  t  

« 
e­ i  %  4  a ­ 

l e  

byte 3 6 5 3 2 1 0 

4 

$ 

l 

d h e 4 %  

FIRMWARE REVISION LEYEL ! 

/ 
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+  

- 19 ­ 
- "'._ 

· - - -.  -  .', r - . · z :  . z  
•  :  · --. _  ... ..., - • �- -.• • .• rr�·--•-. • • •  •  �  �-  ��!, • 

- -  prte + 6 5 2 z  1  a  .  .  -  ,  • .  -  •  •  •- • . • ' . ;. . .-, ·. • • - • T 
d _" t 4we &-  $  ks  

t  R F  {  MAXIMUM PAGE NUM. 

. '  

6.. 5 3 2 T 

4q t - 4dare  

FIELDS PER PAGE KHSB) 

byte 6 6 5 « 3 2 1 0 

wee«tee 

' T I  FIELDS PER PAGE (LS3) I 

5 . 3 . 25  Read Cursor A d d r e s s ( E C  a) / 
The Read Cursor Address escape sequence causes the terminal to 
transit the display screen's cursor address to the host proce­ 

Sor. 

SC H , '  ' , <Pase> ,<row,<col> ,ETX,<LRC>  

<pese: 

<row>: 

<col: 

Fage number offset by (octal 0 4 ) .  
Current cursor row offset by (octal 037) 
Current cursor column offset by (octal  037)  

Figure A .  READ CURSOR ADRESS EXAMPLE 

The message will  take the for shown in Figure \ .  

6. Summary 

The P52A cartridge allows for a substantial tuber of the TAK-­ 
DEM 6520/6530 terminal features to be used on an Atari personal 

.,. .  

computer. With this cartridge ost TANDE based applications 
programs can be run with no change to TANDE support packages or 
device drivers. This compatibility preserves large software 
bases already in place without requiring expensive data terainals 
ta be placed n residential settings. 

J{a Fleming 

.  - -  -  - r  

George Frett 

June 22,  1982 
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AF?FENDIX A -  ATARI DISPLAY CODES 

r 
. 

t- Codes 0C-TF F 
- . 

- -  -. , - ­  .  .'­ -  . .  .  ­  -  

.  .. � - ... _ l . t t F . .  f-- 
.- .- _.,JI t . - 

-:---- 

' .  
- · - .  ;  00 He a r t [  20 Blank! 40 e 60. Diamond t: .--_ 

' 
0 

$ 
, 

F 2T f . �- 4F A 6 t - - . . '."':' . 8 t .. 
• t 02 

$ 
t 22 t � 42 B }  52 b t ­ 

t 0 3 .  
_  ..  ;  23 4 t 43 c;  63 c t< . .  

I  04 
-' t 24 $ • 

-- 
Dt 5 d f . .-  

6  .  

05  
�  25 $ 45 £; 65 e t -., f 

06 } 26 & • 46 F; 66 t 
t  

• t  

07 .. 

27 t - t 
7 Gt 67 $ I • 

08 I .. 28 c 
.. 43 H; 68 h I 

09 29 }. 9 I ;  69 i t 
¢ I 

0 2A % A J ;  6A 3 I 

03 • 
' 

25 d +3 K ;  63 k 

oc 
'' 

2c 
• 

4c L }  6€ l 
, 

0D 
I 2D 4p ; 6D II 

f 
I r .. 

CE l 
2£ t 4E N !  6£ n t 

t l l 

OF r 2 F RF ot 6F 0 
$ 

% t t 

1 0  C l ub s }  30 0 50 F ;  70 P • 
- - � . - 

t­ 

1 1  
%  31  1  51  QI  71  q •  J" 

1 2  32 2 52 R ;  72 r I' 
I 

1 3  ♦  33 3 53 s; 73 s 
t  
,- -  

1 4  0  34 4 54 T ;  74 t 

1 5  35 5 55 U ;  75 u 
16  36 6 56 v ;  76 V 

17 - 4  31 7 57 i;  77 W 

1 8  - ' _  38 8 53 X ;  78 x 

19  t  
39 9 59 Y ;  79 Y I I 

1A  3A4 : 5A 2 ;  7A 2z 

15  Esc 35 . 53 ( 7B Spade 
• 

1 C  . /  3¢ < 5C 
,  

7¢ I 
I I 

1 D  I  3D 52 1 %  7D C l e a r  S c r e e n }  
1 E  <­ 3£ >  5E 

, 
7E BacK S p a c e  I  

1 F  

­ 
3F 2? 5F I 

7F Tab , 

I $ 

f , 

4 Codes 80-FF I 

t f 

r 
$. f 
t I 

I 80 I 

I t, r 
g 

everse $  

' l  I  f 

t Video t .... ;. 
.. - 

of $ 
t . 

• 
$ 

Codes 0-7A I t 
t . . l 

' .. 
- - -- 

{ 8 t 
£ 

$ 8B EOL • t 
t I t 

- 

8¢° Delete Line}  l 
.  -  .  .  

.  

° 
. .  i  

8D  Insert Line}  I  
.  -  . ·  .  

t­ t 
2 7 ' 7  . .  

.  ,  ..  

t  Tab­ - � .. -_._·-: �- 8E Clear t � -  de  
•  

i  6  
8F Set Tab t d 

t.· 90 
.. 

t 
c: ·  

t .  
or e 

t .. 
. > 

" 
.. I t 

F. 
Reverse •  • -  «  t  

t· 
Video k . 

FC • J 

FD Bell I 

I 

FE Delete C h a r {  

FF Insert Char 



F 
r APPENDIX B - ATARI KEY CODES 

I 

I 

t 

t ­ 

' 

l 

t 

J- 
t 

• 
t 

' • 
CTRL J ;  
CTRL / ;  

z  }  
CTRL ( ;  

y  

ii  

u  

.  

cT±  
ar  

b  

¢ •  
¢  

e  

r  

$  

h  

1  

j  
k  

1  

•  
n  

0  

p  
q  

tr  

S  

t  

75 
76 v 
77 
78 
79 
7A 

7B 
7c 

7D 

7E 

I  

I 

; 

x;  

R ;  
s ;  

T; 

K;  
L ;  

t  
4; 60 

At. 61 

B! 62 
c;  63 

D' 6# 
65 
66 

67 
63 

69 
6A 

6B 
6C 

6D 
6E 
6F 
70 
71 
72 

73 
74 

U ;  

v;  

i' 

M; 
; 

H;  

1 f  
; 

E ;  
F;  

GI 

.. ,  

I  

r ;  

z :  

( :  

'%-aid %ii} % 
I 0 T .  CTRL AI 21 ' E t  4F 

I 02 CTRL Bt- 22 ; 2 

t 03 CTRL Ci 23. 4 43 
t o 4  ct D 2% $ t  
' 5  CTRL E 25 % ; 45 

' 06 CTRL F! 26 A I 6 

' OT  CTRL G 27 + t +7 
' 08 CTRL H; 28 ( t A& 
; 09 CTRL I;  29 ) t «9 

O CTRL J{ 2A = ; HA 

B CTRL K;  2 • AB 

OC CTRL L} 2c • AC 
OD CTRL M; 2D 4D 
OE CTRL K! 2E • AE 
OF CTRL O} 2F A ' AF 0; 
10 CTRL PI 30 0 50 P;  
1 1  CTRL Q! 31 1 5 Q% 

12 CTRL R;  32 2 52 

1 3  CTRL S ;  33 3 53 
1%  CTRL T;  3# 4 ; 5# 
15  CTRL U ;  35 5 55 
1 6  CTRL V ;  36 6 56 

17 CTRL Y!  37 7 57 

1 8  CTRL X }  38 8 58 
19  CTRL Y ;  3 9  9  ;  59 
1 A  CTRL 2 ;  3A 5A 

1 B  ESC 3B ; 53 

1C  3C < 5C 

1D 3D 5D 

1 E  3E > 5E 
1F 3F ? 5F 

« 

« e. +  

i  

t  

R  

/ 

-· 

• 



APPENDIX C - PROTECT SUE+ODE ESCAPE SEQUENCES 

t  

I  

f  

f  

•  , 

I  

I  

t  
t  

. . ± i . . +  +  - - i  
- - 3 -5 g = , -  · .  I EC 7 !  Set color t 

•  �  - - l- ..  f,;j,,! J•-1'-..ft'• � --: - , -  •  l- _. t •  . ...  _  .  -  .-  ..  �.-:::: -_-__.:-, r 

' . 1 . .  · · f  · 7 . . }  E S€ : ;  Select page i 

- . " - > ; g s !  t  E S ¢ ; L  Dsplay Pae 7; T 

- · : 3 ° , '  , tsc >; Reset sod1fId data tags} 
• ES e; Oe second delay t 

· - - -  }  ES  I ;  Clear to spaces { 
t EC J; Erase to end of page I 

t ESC K; Erase to end of field ; 
t EC W! Enter protected submode { 

ESC X !  Exit protected submode 
I ESC b ;  Unlock keyboard ; 

ESC c {  Lock keyboard ' 
ESC d Simulate function key 
ESC f ;  Modem disconnet 

t ES€ p }  Set aar page narber 
ESC q }  Terinal reset 

! ESC A ;  Cursor up 
ES¢ C ;  Cursor right 

{ ESC F;  Cursor hoe dcvt 
t ESC H;  Cursor hoe up 

ESC 1 Back tab 
ESC < ;  Read buffer 
ESC = }  Read with address 
ESC " ;  Read terminal s t a t u s ­  
ESC a ;  Read cursor address 

4  
• 
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' 
. 
4 

' . 

ADP-MATTEL HOME BANKING PRODUCT COMPONENTS 

A.  VIDEOTEX PERIPHERAL 

PLUG INTO ROM-CARTRIDGE SLOT OF MASTER UNIT 
300 BAUD INTEGRAL TO VIDEOTEX PERIPHERAL 
AUTODIAL FROM KEYBOARD 

B .  MASTER UNIT ( I NTELL IV IS ION  I I )  

HOME BANKING AND COMMUNICATIONS SOFTWARE IN REMOVABLE ROM PACK 

VIDEOTEX AND KEYBOARD PERIPHERALS REQUIRED FOR BANKING 

ALTERNATIVE BANKING SERVICE WITH CONTROLLER 

C .  SYSTEM PACKAGING 

1 POWER PLUG 
1 TELEPHONE JACK 
1 WIRE TO TV 
ATTRACTIVE STYLING 

D .  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 . )  

E .  DISPLAY CHARACTERISTICS 

40 CHARACTER WIDTH 
20 ROWS MINIMUM 
ADDRESSABLE CURSOR 
CHARACTER BACKGROUND/FOREGROUND COLOR SELECTABLE 
HOME TV D ISP LAY 
SPECIAL GRAPHICS 



F .  EXPANSION (OPTIONAL) 

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

G .  SOFTWARE AVAILABILITY 

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

H .  MAINTENANCE 

FULL SERVICE LOCATIONS IN ALL MAJOR CITIES 
WARRANTY PROGRAM 

I .  MARKETING 

MAJOR BASE OF UNITS IN F IELD  

MATTEL TO ASSIST IN PACKAGING AND ADVERTISING OF BANKING 
SERVICES 

FOLLOW-ON PRODUCT TO AQUARIUS HOME COMPUTER SYSTEM 

3/22/83 
ALA/st 
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EXAMPLE BANKING SESSION 

ADP BANKING 
HOST ENVIRONMENT 

HOST ACKNOWLEDGES CONNECT, 
REQUESTS TERMINAL ID 

HOST SWITCHES CONTROL TO 
BANKING APPLICATIONS 

► 

◄ 
(  1. 1 )  

MATTEL INTELLIVISION 
TERMINAL ENVIRONMENT 

USER AUTODIAL ANO 
LOG-ON TO NETWORK, 
ADP HOST 

+ 
TERMINAL ACKNOWLEDGES, $» 
PROV IDES BANKING -p  
SECURITY FRAME - - - - - -i-  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
USER RESPONDS TO 
REQUESTED ACCOUNT, 
PIN 

USER SELECTS 
BANKING SERVICES 
FROM MENU 

◄ 

( 1 . 2 )  

(  1. 3 )  

► 
HOST CHECKS ACCOUNT AND P I N ,  
SENDS VALIDATED RESPONSE TO 
TERMINAL WITH ACCOUNTS AND 
BALANCES 

HOST PROVIDES IN BLOCK DATA 
FORM: (A )  PAYEE DATA, OR 

( B )  HISTORY DATA 
NOTE: THIS STEP TO BE MODIF IED  

FOR FUTURE SOFTWARE 
SUPPORTING TERMINAL 
RESIDENT F ILES .  

TRANSACTION BU ILD ING  
IN TERMINAL 

( 1. 4 )  
HOST RECEIVES TRANSACTION DATA 

USER EXITS BANKING b> IN BLOCK FORMAT, RETURNS 

. - -  z:zz:° 
TERMINAL LOG-OFF 
FROM NETWORK 

3/22/83 
ALA/st 



% 

• < 
... 

• 

4 

(f 

t t 

t 

( I 

€ 

C 

�� 
C 

� 'ti.  

? 
-?I  

' C v  

@ e  
(  yo 

T 

C 

C 

€ 

D o n  u s k s  A p r i l  1 9 8 3  

F r o u c t  D e s c r i p t i o n  

z t t e l  - l e c t r c n i c s  
I n t e l l e t e x  M o u l e  



2 . 2  A S C I I  

F K U C T  G L A L S  

2 . 7  K E Y E 2 A R D  

S L = T A R 5  

D I P 5 C T  A C C E S S  A R R A N G E M E N T  

N A P L ? S  

2 . 5  

I N D 5 X  

G E N E R A L  C I S C R I P T I C N  

A R D » A R E  D I S C R I P T I N  

2 . 1  V I O E C T E X  I N T E R F A C E  C H I P  

2 . 2  V L T A G E  C N T R C L L E L  E S C I L L A T L R  

2 . 3  L I S F L I Y  E R? Y  

2 . 4  F E R A 7 I  E C R Y  

2 . 5  L E  

-  3 . 1  

3 .  

,  

1  •  

G r  

4  

r ;  

4 

€ 

€ 

o 

€ 

G 



, 

¢ 

r 

r 

f 

1 .  G E £ R H L  D I S C R I P T I  
z t t e l  i l e c t r c n i c s  I n t e l l i t e x  t e r m i n s l  ( f i g . 1 )  i s  s  l o  c o s t  c d - o n  m o cd u l e  f o r  t h e  I n t e l l i v i s i c n s  M a s t e r  C o m p o n e n t .  I t  i s  i n s e r t e c  b e t e e n  t h e  g a m e  c a r t r i d g e  p o r t  a n d  t h e  u s e r s  c a r d r i c g e %,  e i t h e r  s  z s m e  o r  t e r m i n s l  o p e r a t i o n  c s r t r i d z e  m s y b e  p l s c e d  i n t o  t h e  i n t e l l i t e x  c a r t r i g e  p o r t .  u s i n g  d i f f e r ~ r t  t e r m i n a l  o p e r a t i o n  
c z r t r i d o e s  s l l o u  I n t e l  i t e x  t o  a c t  e s  e  A S C I I  ( A r e r i c a n  S t a n d a r d  
f o r  C c i u n i c e t i o n s  I n f o r r z t i o n  I n t e r c h a n c e )  c r  N A P L P S  ( N o r t h  
A m e r i c e n  P r e s e n t = t i o n  L e v e l  P r o t o c o l )  d s t =  t e r m i n a l .  A d d i t i o n a l  
c a r t r i c g e s  c e n  b e  d e v e l o p e d  f o r  o t h e r  c o m m u n i c a t i o n s  t e c h n i q u e s .  

D ea t s  e n t r y  i s  b u y  t h e  I n t e l l i v i s i o n  h s n  c o n t r o l l e r s ,  u s i n g  
a  m e n u  a v s i l a t l e  o n  t r e  t e l e v i s i o n  s c r e e n s  o r  by  a  o p t i o n a l  
t y p e u r i t e r  s t y l e  k e y b c a r .  

C o n n e c t i o n  t c  t h e  p h o n e  l i n e  i s  v i a  s t s n c e r c  m o d u l a r  p h o n e  
c o r ·  

P o u e r  f o r  I n t e l l i t e x  i s  d e r i v e  e n t i r e l y  f r o  t h e  I n t e l l i v i s i c n  
M a s t e r  C o m p o n e n t .  D i s p l a y  m e m o r y  b a c k - u r  i s  p r o v i d e d  b y  a  

b a t t e r y ,  t o  r e t a i n  m e m o r y  c o n t e n t  o n  p o u e r  d c u n .  

;  5 c c @ - =  S .  = -  -  ew y  e  t e l l i e e T i _  

■  

,  

,  

I  '  

r i u r e  2  s n o u s  a n  i n t e r n a l  b l o c k  i a g r s m  o f  I n t e l l i t e x +  u i t h  
I n ? i v i d u a l  c o r p o r e n t  c i s c r i p t i o n s  g i v e n  i n  t t e  H a r cd u a r e  
D e s c r i p t i o n  s e c t i o n .  
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2 .  = A R C + - K E  D E 5 R I P 1 I 2 N  

v o l t = e  C c n t r o l l s c  s c i l l t o r  ( V C 2  

T h e  v C  g e n e r a t e s  t h e  5 . 2 6 9 3 1 7  M H Z  s i g n a l ,  r s g u i r e d  b y  V I C ,  
f r o m  t h e  2 . 5 7 3 5 + 5  H Z  C L K  g e n e r s t e c  b y  I n t e l l i v i s i o n .  D i v i i n a  
t h e  V C .  s i g n a l  b y  I .  i s  d o n e  i n  V I C ,  t o  p r o v i d e  t h e  p h a s e  
c o m p a r i n g  f r e c u e n c y  F U U T .  

- C y n e m i c  R A M  c c n t r o l l e r  f o r  t u o  1 6 K  b a n k s  o f  m e m o r y .  

- P r o v i d e s  a l l  s c d r e s s  d e c o d i n g  f o r  I n t e l l i t e x  m o d u l e .  

- T T L  c o m r s t a t l e  i n p u t / c u t o u t .  

2 . 1  V i c t e x  I n t e r f a c e  C h i p  ( V I C )  

C e n t r a l  c o n t r o l  o f  t h e  I n t e l l i t e x  M o d u l e  i s  a c c o m p l i s h e d  b y  
t h e  V I C  (NUS V L S I )  i r t e g r s t e c  c i r c u i t .  V I C  u i l l  p r o v i d e  s  
e x t e r n s l  v i e c  s i g n a l s  t o  c o r t i n e  b o t h  I n t e l l i t e x  v i d e o  a n d  
n t e l l i v i s i o n s  g r a p h i c s  a b i l i t i e s .  

V I C  p r o v i d e s  t h e  f o l l o w i n g  f e z t u r e s :  

- V i d e o  t i m i n g  t o  z l l o u  g e n e r a t i o n  o f  4 0  c h a r a c t e r  x  2 4  l i n e  
d i s r l s y  c s ; a b i l i t i e s  o n  e  s t = n e r d  t e l e v i s i c n  s c r e e n .  

- A  U r i v e r s a l  A s y n c h r o n o u s  R e c e i v e r / T r a n s m i t t e r  ( U A R T ) ,  
c o n t a i n i n g  t u o  r e c e i v e r s  s n d  o n e  t r a n s m i t t e r .  

- U A R T  p a r i t y  d e t e c t i o r  ( c d / n o n e )  

- U A R T  st u o r  c o n s i s t s  o f :  1 - s t a r t ,  & - d z t s »  2 - s t o r  b i t s .  

- U A R T  ; r c g r s m r s L l e  f o r  7 5 ,  1 5 0 ,  2 0 0 ,  6 0 0  e n d  1 2 0 0  b a u d  r a t e s .  

- C n s r s c t e r  R  f o r  f u l l  A S C I I  a n d  m o s s i c s  s e t s .  

- G e n e r e t e s  D o u b l e - h e i g h t ,  D o u c l e - u i c t h ,  R e v e r s e  a n d  F l e s h i n g  
v i c e o  on  c n s r z c t e r  s e t s .  

€  

(  

€  

€  

€  

V  2 . 2  

2 . 3  i s p l a y  e m o r y  

C h s r s c t e r  s e t s ,  e n d  t r e i r  a s s o c i a t e d  e t t r i b u t e s »  m u s t  b e  s t o r e d  
i n  m e r r y »  t o  b e  c o n t i n u o u s l y  d i s r l s y e d .  T h i s  d i s p l a y  m e m o r y  
r e s i d e s  i n  s  2 K x 6  C S  l c g i c  f a m i l y  S t a t i c  R z n d o m  A c c e s s  e m o r y  
( S R A )  i n t e g r t e a  c i r c u i t .  A  s m a l l  a m o u n t  o f  r e m a i n i n g  m e m o r y  
s r e s  i s  r e s e r v e  f o r  r h o n e  n u r p e r s  sn p 5 s s c r s »  u s e d  in  
a u t o - c i l i n g  e n c  l o g i r .  

z s t t e r y  b a c - u p  i s  p r c v i d e d  o n  t h i s  m e m o r y  t c  r e t a i n  i n f o r m a t i o  
d u r i r gs  p c e r  o u n .  

C  

C  

4  



r 
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2 . 4  p e r t i o n  M e m o r y  

h e n  n e e c  s r r i s e s ,  f o r  a c i t i c n s l  m e m o r y »  
R ± n a m  A c c e s s  M e m o r y  ( 2 R A )  m a y b e  a d d e d .  
i s  z l r e z c y  p r c v i d e  b y  V I C .  

P o s s i b l e  u s e s  i n c l u d e  g e r e  d o u n l o a d  a r e a +  a n d  a d d i t i o n a l  c a g e  
m e m o r y ·  

2 . 5  o d e r  

I n  o r d e r  f o r  t h e  t e l e p h o n e  l i n e  t o  c a r r y  a s y n c h r o n o u s  d a t a ,  
l e a v i n g  s n d  e n t e r i n g  t h e  V I ,  s  m o d e m  i s  u s e c  t o  c o n v e r t  T T L  

l e v e l  b i n a r y  c = t s  t o  a u d i o  t o n e s  s u i t = b l e  f o r  t r a n s m i s s i o n .  

S i n c e  t h e  o c e m  i s  s p r s r e n t l y  d e s t i n e d  t o  b e  o f  t h e  s i n g l e  c h i p  
v s r i e t y +  i t s  b z u d  r a t e  c a r s b i l i t i e s  i l l  l a r g e l y  b e  a  f a c t o r  
c f  c o s t  = n  v s i l e b i l i t y .  V I C ' s  U A R T  e n c  m o c e m  i n t e r f a c e  h a v e  
b e e n  c e s i g n e d  u i t n  z  u i d e  s e l e c t i o n  o f  s i n g l e  c h i p  m o d e m s  i n  
m i n .  M o r e  i n f c r a t i c n  u i t h  r e u r d  t o  r o d e  c h i p  s e l e c t i o n  
c n  b e  f c u n a  i n  t h e  P r o d u c t  G o = l s  s e c t i o n .  

1 6  o r  3 2 K  o f  D y n a m i c  
C o n t r o l  f o r  D R A  

4  

2 . ¢  D i r e c t  A c c e s s  l r r s n g e r e n t  

A  m o c e m  r u s t  c o n n e c t  t o  t h e  t e l e p h o n e  l i r e  t h r o u g h  a  d e v i c e  
c s l l e c  e  D i r e c t  A c c e s s  A r r a n g e m e n t  ( D 4 4 ) .  A r  F C C - r e g i s t e r e d  
D A  i s  n e e d e  u h e n  c o r n e c t i n g  i n t o  t h e  p u b l i c  t e l e p h o n e  l i n e s .  
T h i s  u s u e l l y  c o n s i s t s  o f  a  f e u  c h e a p  c o m p o n e r t s ;  t r a n s f o r m e r %  
o p e r s t i o n z l  a m p l i f i e r  I C .  D e v i c e s  o f  t h i s  t y p e  h a v e  b e e n  u s e d  
i n  o t h e r  M z t t e l  E l e c t r o n i c s  p r o d u c t s .  

(  

€  

(  

2 . 7  Keybzrc ( o p t i o n = l )  

A n  s l t e r n a t i v e  t  t h e  h s n - c o n t r c l l e r  a n d  m e r u  m e t h o d +  o f  d a t e  
e n t r e e s  i s  a  t y p e u r i t e r  s t y l e  k e y b o s r d .  M u c h  m o r e  e a s e  i n  
o p e r z t i o n ,  o f  I n t e l l i t e x s  u i l l  b e  n o t i c e d  u i t h  t h e  k e y b o a r d  
o p t i o n  e t t a c h e c .  C o n r e c t i o n  i s  m a d e  u s i n g  s  s t a n d a r d  s t e r e o  
p l u g »  e n c  c o i l e d  c o r d .  A n  e l e v e n  b i t  s e r i a l  a t a  u o r d  i s  s e n t  
t o  t h e  V I C ,  e x a c t l y  t h e  s z e  e s  f r o m  t h e  m o d e m .  



, 2 .  3 C F 7 + A R 5  

Z e c h  I n t e l l i t e x  u n i t  u i l l  b e  s u p p l i e d  u i t h  a  t e r m i n a l  o p e r a t i o n  
c a r t r i d e .  T h i s  s o f t e r e  c a c k z e  d e t e r m i n e s  u h i c h  s e r v i c e  t h e  

r  t e r m i n a l  r e c o g n i z e s ;  A P L P 5 ,  A S C I I ,  e t c .  

3 . 1  N A P L F S  

?  

T h e  c r t h  A m e r i c s n  P r e s e n t = t i o n  L e v e l  P r o t o c c l  S y n t a x  i s  s  
m e t n o c  f o r  e n c o d i n g  v i s u s l  i n f o r r s t i o n  i n  z  s t a n d a r d  a n d  c o m p e c t  
s n n e r s  u h i c h  c s n  t h e n  b e  e x c h a n g e d  a m o n g  a  v a r i e t y  o f  d i f f e r e n t  
c m ; u t e r  s y s t e m s .  U s i n g  a  m e t h o d  o f  s e n d i n g  i n f o r m s t i o n  c a l l e d  
c o d e  e x t e n s i o n s  z l l o u s  f e s t  a n d  e f f i c i e n t  c o m m u n i c a t i o n s ,  I t  
e p e z r s +  s t  t h i s  t i m e s  t b z t  N A P L ?P S  u i l l  b e  s  s t a n d a r d  f o r  
v i e c t e x  s t e  t r s r s f e r .  

T h e  f c l l c u i n  i s  a  l i s t  o f  N A P L P S  f u n c t i o n s  s u p p o r t e d :  

,  

£  

e  

2 . 1 . 1  

3 . 1 . 2  

2 . 1 . 7  

T e x t  

± S C ; I  

M o s s i c s  

S e p a r s t e  M o s a i c s  

S u p p l e m l e n t a r y  G r a p h i c s  

R C S  ( 6 4  p e r  s c r e e n )  

( P i c t u r e  C i s c r i p t i o n  I n s t r u c t i o n )  

C o n t r c l  

G e o m e t r i c  P r i m i t i v e s  

C o n t r o l  S e t s  

c o  

1  

Y E S  N  P A R T I A L  

(  

(f 

f 

3 . 2  

F o r  e  m o r e  d e t a i l e d  e r s l y s i s  f  s u p p o r t e d  N A F L P S  s e e  d o c u m e n t  
o r t n  A m e r i c e n  P r e s e n t = t i o n  L e v e l  P r o t o c o l  S u p p o r t e d  b y  
I n t e l l i t a x .  

S C I ;  

P e r n s p s  t h e  e z s i e s t  s u p r o r t e c  i n f o r m a t i o n  i n t e r c h a n g e  u h i c h  p  
n t e l l i t e x  c a n  h s n d l e  i s  A S C I I .  A  f u l l  c h a r s c t e r  s e t  i s  s t o r e d  
i n  V I ,  s l l o u i n g  a  f u l l y  i n t e r a c t i v e  c o m p u t e r  t e r m i n a l  u i t h  
+  c t z r s c t e r / 2 4  l i n e  c i s p l a y .  



e 

? 

' 

P R . D U C T  I 4 L S  

I n t e l l i t e x »  u t e n  c o m b i n e d  u i t h  I n t e l l i v i s i o n  a n d  e  c o l o r  
t e l e v i s i o n  +  c s n  b e  u s e d  a s  s  l o  c o s t  c o m m u n i c a t i o n s  t e r m i n a l .  
C h a n g i n g  s o f t u e r e  c a r t r i d g e s  a l l o u  h s n d l i n o  c i f f e r e n t  i n f c r m a t i c  
s t a n s r c s .  -  ­  

I n t e l l i t e x  I n f o r m a t i o n  C a s c i l i t i e s :  

- V i d e c t e x  ( h c r e - b a n k i n g +  h o m e - s h o c p i n g s  e t c . )  

- c a r u t e r  s e r v i c e s  ( S c u r c e s  C o m p u s e r v e »  e t c . )  

-ome c o m p u t e r  v i c e o  t e r m i n a l  ( s e r i a l  R S - 2 3 2 )  
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ADP Telephone Computing Service, Inc. 
1020 John Street 
Seattle Washington 98109 
206 682-8482 

May 24 ,  1983 

Mr .  R i c h ard  T u t h i l l  
D irector 
I n t e l l i v i s i o n  Products 
Mattel E l e c tron i c s  
5150 Rosecrans Avenue 
Hawthorne,  C a l i f o r n i a  90250 

Dear R i c h a r d :  

Based upon our most recent d i s c u s s i o n s  and i nterna l  p l a n n i n g  w i t h i n  
ADP Telephone Comput ing  Serv ice ,  I n c . ,  (ADP/TCS )  I  am e n c l o s i n g  an up­ 
dated schedu le  wh i c h  hopefu l ly  can serve as the b a s i s  for our mov ing  
forward on the home bank i n g  product w i t h  Mattel  E l e c t r o n i c s .  

The s c hedu l e  does reflect  some de lay to the o r i g i n a l  p lan  w i t h  M a t t e l ,  
but is  now s t r a t e g i c a l l y  p laced  to introduce the f i r s t  group of 50 
term i na l s  to fr i e n d ly  users subsequent to our h a v i n g  s uccessfu l ly  p l aced  
the same number of term ina l s  w i t h  presentat ion  leve l  protocol ( P L P )  cap­ 
a b i l i t i e s  in  a  fr iend ly  user test environment (October through November 
1 9 8 3 ) .  Keeping  to t h i s  s c h e d u l e ,  a  f u l l  product r o l l - o u t  w i t h i n  the HOME 
BANKING INTERCHANGE" ( H B I )  project and other b u s i n e s s  opportun i t i e s  now 
be ing  pursued by ADP/TCS wou l d  be p l anned  for the March timeframe. 

P l ease  review the major m i l e s t o n e s  and assoc iated  timeframes i n d i c a t e d ,  
and prov i de  me w i t h  any comments or any adjustments as requ i red .  

ADP/TCS and the f i n a n c i a l  i n s t i t u t i o n s  p a r t i c i p a t i n g  in  our home bank i n g  
project p lace  a  h i g h  va l ue  i n  M a t t e l ' s  p a r t i c i p a t i o n ,  and our commitments 
must be f u l l y  understood pursuant  to a contract agreement between Mattel 
and ADP/TCS at t h i s  t i m e .  In t h i s  regard ,  I  have requested that 
M s .  Pame l a  Stock send out the i n i t i a l  draft of the agreement now under­ 
stood to be prepared .  

Regards ,  

=. 
A.  L .  Ayres 
V i c e  Pres i dent  

ALA/st 
Enc losure  
c c :  D r .  Dav i d  P .  C hand ler  

Mr .  J im  Marz i an i  
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