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PREFACE

The ADAM Family Computer System Technical Reference Manual is a
source of technical information for both hardware and software
designers. This prelimlnary release of the manual includes the most
essentlial iInformation. Future releases will address optional
peripherals, additional tools and utilities, and further detalled
information on the basic ADAM system.

Operating system source code listings may be requested with the form
on the last page of thls manual.

Chapter 1 is a general introduction and orientatlon to ADAM.

Chapter 2, Hardware, describes ADAM's hardware architecture, and
dlscusses the function of each major component.

Chapter 3, Scftware, 1ncludes 1nformation on memory configurations,
the operating system and the external I/0 bus, AdamNet. Application
software 1s also dlscussed.

Chapter 4, Optional Peripherals, describes Coleco-engineered hard-
ware peripherals avallable for ADAM. This chapter will be developed
as new peripherals become available.

Chapter 5, Development Tools and Utilitles, 1ncludes Information on
both software and hardware tools that ald development of Adam soft-
ware and perlpherals.

The Technical Reference Manual 1s not a general user's manual. For
information on setting up and usling the system, refer to the manuals
provided with ADAM:

Getting Started: the ADAM Set-Up Manual
Typing with ADAM: the ADAM Word Processing Manual
Programming with ADAM: The SmartBASTC Manual
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CHAPTER 1: GENERAL INTRCDUCTION

Hardware Overview

The ADAM Family Computer System cconsists of three major com-
ponents: the memory console, the keyboard, and the printer.
The consumer provides his own TV or monitor. Other egulpment
provided with the system are two "joystick" game controllers,
various cords and cables to connect the components, and an
antenna switch box.

The memory console hcuses the maln memory and CPU of the
system, and cne data pack drive. Space and connectors are
provided for another drive. Two printed circult boards con-
tain 64K RAM, 16K video RAM, an expansion port, two AdamNet
ports, three card connectors and a cartridge slot. Two addi-
tonal printed circult boards control the drives.

The system reads from and stores on digital data packs.
Digital data packs are a reel to reel magnetic tape encased
in a Lexan™ cassette. Each data pack can store up to 256K
bytes.

The keyboard has 75 full travel keys, 1ncluding ten command
keys and six programmable function keys. A "power on" LED
indicator on the right slide of the keyboard shows when the
system 1s on. The keyboard contains one printed circuit
board.

The printer 1s a letter-quality, bi-directional, daisy wheel
printer. Paper feeds into the printer through a frictlon-
feed mechanism that accommodates single sheets of paper up to
91% inches wide. With the addition of an optional tractor-
feed mechanlism, the printer also accommodates continuous,
"fan-fold" paper. Pitch is 10 characters to the inch, and
printing speed is 10 characters per second. The printer con-
tains two printed circult boards, one for the printer and one
for the power supply.

The computer's power supply, which produces 4 regulated DC
voltages, 1s housed in the printer.

ADAM is available 1in two models, the complete system and
Expansion Module #3. When the memory console of Expansion
Module #3 1s connected to ColecoVislon, the two models are
essentially identical in function. Figures 1-1 and 1-2 show
how the components for each models are connected.

The block diagram in Figure 2-1 represents a high-level view
of the system's hardware design. The major elements in the
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block dlagram is discussed in greater detail in Chapter 2,
Hardware.
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FIGURE 1-1: ADAM HOME COMPUTER SYSTEM SET UP DIAGRAM
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FIGURE 1-2: EXPANSION MODULE #3 SET UP DIAGRAM
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Software Overview

ADAM's hardware components are linked together by a 62.5%
bps, hall-duplex, shared serial bus, known as AdamNet.

EOS (Elementary Operating System) is a collection of service
routines that provides input and output facilities to peri-

pheral devices, 1n such a way that appllication programs need
not address the physical characteristics of the peripherals

or the operation of AdamNet. EOS also provides file manage=~-
ment for manipulating data on mass storage devices.

OS_7 is a run-time user's library of software modules that
controls graphics, sound, timing, etc. EOS contalns many
modules equivalent to OS_7 modules, but some have different
inputs and outputs.

ADAM contains a ROM-based electric typewriter/word
processor/editor called SmartWRITER. SmartBASIC and the Buck
Rogers Planet Of Zoom Super Game are included with Adam on
data packs.

Each of ADAM's software components 1s discussed in greater
detall in Chapter 3. Filgure 1-3 deplicts Adam's software
architecture.

FIGURE 1-3: ADAM SOFTWARE ARCEITECTURE
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CHAPTER 2: HARDWARE

1. Introduction

This chapter presents technical information on each of the
major logical components of ADAM identified in the System
Block Diagram, Figure 2-1. The Appendix contains schematics
and component location/identification drawings.

For the convenlence of hardware developers, pin and signal
connections for all expansion connectors are given. The
Memory Console provides a total of four expansion connectors.
Three female card edge connectors are accessed by removing
the top cover of the Memory Console. These are referred to
as expansion connectors #1, #2 and #3. One male card edge
connector extends from the right side of the Memory Console.
This is referred to as the Expansion Port.
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FIGURE 2-1: SYSTEM BLOCK DIAGRAM
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2. THE MEMORY CONSOLE

2.1 The Memory and I/0 Printed Circuit Board

2.1.1 Theory of Operation

The Memory and I/0 Board contains the 6801 Master microcom-
puter, 72K bytes of RAM and provisions for up to 72K of
ROM/EPROM. This board provides the circultry required to
interface the keyboard, printer, tape drive and future
options. Three card-edge connectors provide access for
future options. An expansion port provides access for exter-
nal peripherals. A custom LSI circuit, the Memory Input
Output Controller (MIOC), interfaces the 6801 Master micro-
computer with the Z80 microprocessor on the CPU Board.
Another 6801 microcomputer on the Memory and I/0 Board
controls the operation of the tape drive interface cir
cuitry.
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FIGURE 2-2: THE MEMORY AND I/0 BOARD BLOCK DIAGRAM
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2.1.2

The Master 6801 Microcomputer

The Master 6801 microcomputer's primary function is to con-
trol system access to the keyboard, printer, tape drive and
future peripherals. The Master 6801 microcomputer is a front
end network processor that supports the Z80. The Master 6801
communicates with the Z80 via the Memory Input Output
Controller. The Master 6801 reads and writes information to
and from network peripherals on command by the Z80.

The 6801 chip provides 2048 bytes of ROM, 128 bytes of RAM
and a UART. The Master 6801 is configured for single chip
mode operation and runs, as do Adam's other 6801's, at a 1MHZ
rate. Thils frequency 1s derived from an external 4MHZ
crystal and the 6801's internal divide-by-4 circuiltry.

The Memory Input Output Controller (MIOC)

The Memory Input Output Controller is a 40-pin IC that inter-
faces two dissimilar microprocessers (the Z80 and the Master
€801) by performing the proper decoding and timing functions.
It 1s responsible for selectling the memory configuration
(Refer to Chapter 3, Section 2). The MIOC has 22 input
signals, 16 output signals, power and ground.

ROM Circuitry

Room 1s provided on the Memory and I/0 Board for up to 40K of
ROM. ROM selection is controlled by a decoder circult which
is driven by Al3, BOOTROMCS and EOS ENABLE. The Memory and
I/0 Board ROM circult contains EOS (Elementary Operating
System) software.

Dynamic RAM Circuitry

The dynamic RAM circuit consists of eight 64K RAM chips
arranged so that each represents one specific data bus bit.
Information written to or read from RAM is controlled by the
BWR, RAS and CAS1 signals. The latched Z80 address bus BAO -
BA15 (or BAO - BA6, RAT7, BA8 - BA1l5) is provided along with
MUX from the MIOC to the two data selector multiplexers,
which output MAO - MA7 (or RA7) to the DRAM address bus. The
Z80 provides a 7-bilt refresh address after each instruction
fetch. The MIOC generates an elghth bit for 256-refresh
cycle dynamic RAMS. See Appendix 2, Adam Emulation
Consilderations for further information.

Adamllet Interface Circuitry

A quad comparator circult provides data to and from the
Master 6801 microcomputer via a half-duplex 62.5 kilobaud
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2.1.7

2.1.7a

2.1.7b

2.1.7c

serial network called AdamNET. The comparator also can reset
all the devices on AdamNET via MIOC control. AdamNET links
the tape drive, printer and keyboard to the Master 6801,

Each of these perlpherals has a 6801 and a quad comparator
circuit that control AdamNET., Besides the data signal and
reset slignal, ground and power are provided as part of the
AdamNET bus.

Card Edge Expansion Connectors

Three card edge connectors are provided for future develop-
ment. Refer to Subsection 2.1.9 for pln connections.

Connector #1

This connector 1s soldered to the Memory and I/0 Board, and
is labelled J7.

Connector #2

This connector 1s designed for expansion ROM and TI/0 devices
and 1s soldered to the Memory and I/0 Board. It i1s labelled
Jé6.

Connector #3

This connector allows for expansion RAM and/or ROM up to 64K
bytes, and is labelled J5.
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2.1.8 Expansion Port
The expansion port is connected to the Memory and I1/0 Board at
Pl.
Refer To Refer To
Pin Type Table Pin Type Table
1 Ground 31 Audio input
2 Ground 32 Video input enable
+ 9VDC
3 BD3 Tristate, I/0 1, 2 33 NTSC Composite video
4 BAl4 Tristate output 1, 2 input, 6VDC, 1.5 VAC
5 Y2 LS138 decoder 34 GAME MODE RESET output
output 35 Sound chip 76489 disable,
6 Y1 LS138 decoder output 0 Volts DC
7  HALT input 1, 2 36 Not in use
8 BWR Tristate output 1, 2 37 BAll Tristate output 1, 2
9 NMT input/output 1, 2 38 BAl2 Tristate output 1, 2
10 SPINNER INT DISABLE 1 39 VDP Sync/Reset input 1
input
11 BUSRQ input 1
12 BDl Tristate, I/0 1, 2 40 BIORQ Tristate output
13 Z80 Reset input 1, 2 41 Not used
14 BDO Tristate, I/0 1, 2 42 Not used 1
15 BM1 Tristate output 1, 2 43 BA1l5 Tristate output 1, 2
16 BD7 Tristate, I1/0 1, 2 4y BA3 Tristate output 1, 2
17 BD6 Tristate, 1/0 1, 2 45 B03.58 MHz clock
18 BAl Tristate output 1, 2 L6 BD2 Tristate, 1/0 1, 2
19 BD4 Tristate, 1/0 1, 2 47 BAO Tristate output 1, 2
20 BA2 Tristate 1, 2 48 BD5 Tristate, I/0 1, 2
21 BA4 Tristate output 1, 2 49 BRFSH Tristate output
22 BA13 Tristate output 1, 2 50 WATT input 1, 2
23 BAS5 Tristate output 1, 2 51 INT input 1, 2
24 BA6 Tristate output 1, 2 52  BUSAK output 1, 2
25 BA7 Tristate output 1, 2 53 BRD Tristate output 1, 2
26 BA8 Tristate output 1, 2 54 BMREQ Tristate output 1
27 BA9 Tristate output 1, 2 55 IORQ output 1, 2
28 BA10 Tristate output 1, 2 56 AUDIO 76489 RDY output
29 AUX DECODE 1 57 +12V
input 1 58 45V
30 AUX DECODE 2 59 +5V
input 1 60 -5V

X - Denotes active low
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TABLE 1: DC CHARACTERISTICS

Symbol Parameter Min Typ Max Units Test Condiltlons
VIL Tnput low voltage =0.3 0.8 v

VIH 1Input high voltage 2.0 Vee v

VOL Output low voltage 0.4 s ToL = 1.8mA
VOH oOutput high voltage 2.4 % Ton = 250uA
ILT TInput leakage current +10 uA VIN = 0 to Vee
ILo Tri-state output +10 uA  VOUT = 0.4V to

Leakage current in float

VCC
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TABLE 2: TIMING REFERENCE TABLE
[ ]* See notes at end of table
MIN MAX
SIGNAL SYMBOL PARAMETER (ns) (ns)
[ | | i
Ao-15 | tD(AD) | Address output delay | | 110
I | trF(AD) Delay to float I | 90
| tacm Address stable prior to MREQ | |
| (memory cycle) | [17% |
| tact Address stable prior to IORQ, I |
| RD or WR (I/0 cycle) _ | [2]% |
| tea Address stable from RD, WR | I
| | IORQ or MREQ . L | [31% |
| tear | Address stable from RD or WR | |
| | during float | [4]% |
l I l
Do-7 | tp(D) Data output delay | | 150
| tp(D) Delay to float during write cycle | | 90
: ata setup time to rising edge o
| tsy(D) Dat tup time to risi d £ |
| clock during M1 cycle | 35 |
| tSm(D) | Data setup time to falling edge I |
| at clock during M2 to M5 | 50 |
| tdem Data stable prior to WR (memory | |
| cycle) _ | [5]% |
| tdei Data stable prior_to WR (I/0 cycle)| [6]% |
| tger Data stable from WR | [73% |
| ty Input hold time | 0 |
I | | I
MREQ | tDLJ(MR) MREQ delay from falling edge of | |
| | clock, MREQ low | 20 | 85
C(! elay from rising edge o
| tDHE(MR) MREQ delay f is1 d £ | |
| | clock, MREQ high | | 85
o elay from falling edge o
| tDHE(MR)| MREQ delay f falli 3 f | |
| | | clock MREQ high | | 85
| | tw(FET) | Pulse width, MREQ low | [8]% |
| tw(WrE) | Pulse width, WMREQ high | [9]% |
- | I | l
IORQ | tDL&(IR)| IORQ delay from rising edge of | |
| | clock IORQ low | | 75
| tDLE(IR) IORQ delay from falling edge of | |
| | | clock IORQ low | | 85
l PDHT(IR) IORQ delay from rising edge of | |
| | clock, IORQ high | | 85
| tDHZ(IR) IORQ delay from falling edge of | |
[ | | clock, IORQ high | | 85
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CHAPTER 2

HARDWARE

TABLE 2:

TIMING REFERENCE TABLE (Cont'd)

[ 1* See notes at end of table

MIN MAX
SIGNAL  SYMBOL PARAMETER (ns) (ns)
_ I I _ | 1
RD | tDLJ(RD) RD_delay from rising edge of clock,] |
| __RD low | | 85
tDLE(RD)| RD delay from falling edge of | |
| | __clock, RD low | | 95
|  tDH@(RD)) RD_delay from rising edge of clock,] |
| | __RD high | 15 | 85
l tDH@(BD)| RD delay from falling edge of [ |
| clock, RD high | | 85
I l l
__ | I I |
WR | tDLE (WR) | WR_delay from rising edge of clock,| |
| | __WR low | | 65
| tDLE(WR) | WR delay from falling edge of | |
| __clock, WR low | | 80
| tDHF(WR) | WR delay from falling edge of | |
| clock, WR high | | 80
| tw(WRL) Pulse width, WR low | [10]4
_ I . I l
M1 | tpL(M1) M1 delay from rising edge of clock | |
| __M1 low [ | 100
| tDH(M1) M1 delay from rising edge of clock | |
| [ M1 high | | 100
| __ l |
RFSH | tDL(RF) RFSH delay from rising edge of | |
| clock, RFSH low | | 130
| tDH(RF) RFSH delay from rising edge of | |
| | clock, RFSH high | | 120
_ l _ I |
WAIT | ts(wT) WAIT setup time to falling edge | |
I of clock | 70 |
| l |
HALT | tp(HT) HALT delay time from falling edge | |
| of clock | | 300
- | _ ! I
IN [ ts(1T) INT setup time to rising edge of | |
| I clock | 80 1
| | l
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L

TABLE 2: TIMING REFERENCE TABLE (Cont)

J* See notes at end of table
MIN MAX
SIGNAL SYMBOL PARAMETER (ns) (ns)
| | | l
NMI | tw(NMI) | Pulse width, NMI low | 80 |
| I | |
BUSRQ | ts(BQ) | BUSRQ setup time to rising edge of | |
| | clock | 50 |
l | l
BUSAK | tpL(BA) BUSAK delay from rising edge of | |
| clock, BUSAK low | | 100
| tDH(BA) BUSAK delay from falling edge of | |
clock, BUSAK high | | 100
RESET ts(RrS) RESET setup time to rising edge ofl '
clock | 60 |
l l
I tr(c) Delay to/from float (MREQ, IORQ, | |
| | RD, and WR | | 80
— - | l
tmr M1 stable prior to IORQ (interrupt | |
| Ack.) | [11]%
| I

e e ——— e —————— ———— —— e ———

Timing Reference Table Notes
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tac
taci
tca

tea
tac
tdc
tcd
tw
tw
tw
mr
te
tw(
tw(
tr
tr

mo= % (EH% + tr - 65
i = 7
= ty (gL) + tr - 50
f = tw (gL) + tr = 45
m = te - 170
i =% (gL) + 'r - 170
r =% (pL) + tr - 70
(MRL) = fc - 30
(MRE) = tw (gH) + tr - 20
(WRL) = te - 30

= 2te + tw (PH) + tf - 65

= clock period: 279.36 ns + .01
PH)= clock pulse width, clock High
PL) = clock pulse width clock Low
clock fall time = 15 ns max
clock rise time = 15 ns max

120 ns min
120 ns min
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2.1.9

2.1.9a

Interconnects

Memory and I/0 Board/CPU Board

The Memory and I/0 Board is connected to the CPU Board at J1,
with two 30-pin ribbon cables and a dual 30-pin card edge
connector.

Signal Description
BDO-BD7 8 bildirectional data lines. BDO is least

significant, BD7 1s most significant.

BAO-BA15 16 address lines to Memory and 1/0 Board.
BAO is least significant, BAl5 1s most
significant.

BWR Output of Z80 to Memory and I1/0 Board;
write strobe used to output data during an
I1/0 or memory operation. Indicates a write
operation.

BRD OQutput of Z80 to Memory and I/0 Board; read
strobe used to clock data into the Z80
during an I/0 or memory operation.

BMREQ Output of Z80 to Memory and 1/0 Board;
indicates present read or write operation
i1s directed to memory or memory-mapped

devices.
I0ORQ Same as BMREQ, but indicates an I1/0 opera-
BIORQ tion instead of memory or memory-mapped
devices
BRFSH OQutput of Z80 to Memory and I1/0 Board;

indicates BAO-BA6 contain a row address for
the required dynamic memory refresh. (An
elghth row address bilt is generated by the
MIOC 'RAT'.)

RST Generated by the MIOC as a result of
either a game CVRST or computer PBRST
reset. It connects to and resets the
Colecovision or CPU Board.

BQ System clock generated on Colecovision or

CPU Boards. Line connects to Memory and
I/0 Board.
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ADDRBUFEN

BUSRQ(unbuffered)
BUSAK (buffered)

AUXDECODE1

Used to insert extra clock cycles into Z80
timing during opcode fetch cycles and when
accessing slow memory or I/0. Excessive
use of WAIT causes 1nadequate dynamic RAM
refresh.

An active low signal enables the address
and control signal buffers between the
Colecovision or CPU Board, and the Memory
and I/0 Board. The control signals are
BRD, BWR, BRFSH, BMREQ@, BM1l, and BIORQ. A
high level disables these slgnals from the
280, and allows them to go tristate
(high-impedance). This occurs during a DMA
cycle where another device needs to access
memory or devices on the Memory and 1I/0
Board. See BUSRQ and BUSAK.

Same as ADDRBUFEN except 245EN controls the
buffer for BDO through BD7 data lines to
CPU or Colecovision buffer board.

BUSRQ 1s generated by the MIOC as the
result of a DMA request. The BUSRQ signal
requests that the 280 relinquish the
address and data busses and certalin control
signals at the end of 1ts current cycle.
After recelving the BUSRQ the Z80 responds
with a BUSAK signal to indicate 1t has
relinquished the bus. The Z80 remains in
an lnactive state untll the controlll
device removes the BUSRQ signal. The BUSRQ
line connects to the Colecovision orCPU
Board. Generally, only the master 6801 may
assert a BUSRQ.

Output of Z80 from CPU or Coleco-~

vision Board; indicates the present memory
cycle 1s an opcode fetch (start of next
instruction).

This signal generates an RST to the Z80
processor. Also reset are the MIOC and
master 6801. CVRST initializes the MIOC
memory map such that addresses from O0-1FFFH
enable the 0S-7 ROM; 2000H through 7FFFH
enable RAM1; and 8000H through FFFFH
enables the game cartridge.

Generated by Memory and 1/0 Board. Selects
or deselects the 0S-7 ROM.
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IN

SPINDIS

Audio Out
Audio In
AUX VID

VID GATE

CLK, RSTOIS

SELL, SEL2
OALT, WNMI
AUXDECODE?
VIDRST

Active low, this signal is an input to the
280 and results in a maskable interrupt
which directs the Z80 to respond to some
external event.

Allows disabling of spinner Interrupts by
the hand controllers. Active low.

These signals are not used on the Memory
and I/0 Board but are made available at the
expanslon connector.
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Interconnects for Connector #1 at J7

BD0O-BD7

BAO-BAT

BWR

—
3

8 bidirectional data lines. BDO is least
significant, BD7 is most slignificant.

Address lines to Memory and I1/0 Board. BAO 1is
least significant, BA7 1is most significant.

Output of Z80 to Memory and I/0 Board; write
strobe used to output data durling an I/0 or
memory operation. Indicates a write opera-
tion.

Output of Z80 to Memory and I/0 Board; read
strobe used to clock data into the Z80 during
an I/0 or memory operation.

Same as BMREQ, but indicates an I/0 operation
instead of memory or memory-mapped devices.

Output of Z80 from CPU or Coleco-

vision Board; 1ndicates the present memory
cycle is an opcode fetch (start of next
instruction).

Active low, this signal is an input to the Z80
and results 1In a maskable interrupt which
directs the Z80 to respond to some external
event.

Interconnects for Connector #2 at Jb

BDO-BD7

BAO-BA15

BWR

BMREQ

8 bidirectional data lines. BDO is least
significant, BD7 is most signifilcant.

16 address lines to Memory and I/0 Board. BAO
is least significant, BAl5 1s most signifi
cant.

Output of Z80 to Memory and I/0 Board; write
strobe used to output data during an I/0 or
memory operation. Indicates a write opera-
tion.

Output of Z80 to Memory and I/0 Board; read
strobe used to clock data into the Z80 during
an I/0 or memory operation.

Output of Z80 to Memory and I/0 Board; indi-
cates present read or wrlte operation 1s
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directed to memory or memory-mapped devices.

IORQ Same as BMREQ, but indicates an I/0 operation
BIORQ instead of memory or memory-mapped devices.
IORQ 1is unbuffered; BIORQ 1s buffered.

BM1 Output of Z8C from CPU or Coleco-
vision Board; indicates the present memory
cycle 1s an opcode fetch (start of next
instruction).

INT Active low, this signal 1is an input to the Z80
and results 1n a maskable interrupt which
directs the Z80 to respond to some external
event.

AUDIO 1IN

2.1.9d Interconnects for Connector #3 at Jb5

BDO-BD7 8 bidirectional data lines. BDO is least
significant, BD7 is most significant.

BAO-BA15 Address lines to Memory and I/0 Board. BAO is
least significant, BAl5 i1s most significant.
RAT 1is substituted for BAT.

BWR Output of Z80 to Memory and I/0 Board; write
strobe used to output data during an I/0 or
memory operatlon. Indicates a write opera-
tion.

BRD Output of Z80 to Memory and I/0 Board; read

strobe used to clock data into the Z80 during
an I/0 or memory operation.
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2.1.9e Other Memory and I/0 Board Connections
J2 and AdamNet Connectlons - The following signals are found on the
J8 AdamNet connectors for keyboard and expansion devices.
Data = 62.5K bps serial 'bidirectional' line for data
transmission reception by network devices.
Reset -~ hardware network reset
+5V
Signal Ground
J9 Power Supply/Printer Connector - In addition to containing

J10 an
J12

J1l

the slgnals found on J2 and J8, the necessary power
supply voltages of +12V Logic, +12V Inductive, and -5V
connect here,

d Data Drive Connectors - For a detalled description of
the signals found on the data drive connectors, refer to
Subsection 2.3.5.

Cartridge Connector

Pin Type Pin Type Pin Type Pin Type Pin Type
1 D2 7 AO 13 RF ground 19 Al3 25 A7

2 CS3* 8 D5 14 A1l 20 Al4 26 A9

3 D1 9 Al 15 A3 21 A5 27 CSh*
Y D3 10 D6 16 Al0 22 CcS2* 28 A8

5 DO 11 A2 17 Al 23 A6

6 Dy 12 D7 18 CS1#* 24 Al2

30 +5V Typical available current 0.2A
29 Digital Ground

*¥*1,S138 Decoder output. Refer to Table 3.
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TABLE 3: CARTRIDGE INTERFACE PARAMETERS

Sym
bol | Parameter Conditions Min Typ Max | Units
VoH | High 1level | Vee = Min, VIH = 2V
output v v
voltage IL = VIL Max, I0H = - 400 uA 2.7 3.4 Y
VOL | Low level | Vee = Min, VIH = 2V | I0L = 8 mA 0.35 0.5
output Vv
voltage VIL = VIL Max I0OL = 4 m 0.25 0.4
VIH | High level 2 %
input
voltage
VIL | Low level
input 0.8 v

voltage
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THE CPU BOARD

Theory of Operation

The CPU Board,
system,

located 1n the console of the Adam computer
conslsts of six major unilts:

The Z80 Central

Processing Unit (CPU), a Video Processor, an Audio

Generator,

Controller Section.

the RF Modulator,

Clock Generation and the Game
The Z80 1s the CPU of the entire com-

puter system all other mlcroprocessors are slaves,

FIGURE 2-4: CPU BOARD BLOCK DTAGRAM
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2.2.2 Z80 Microprocessor
The ZBO CPU, which consists of a Z80A microprocessor and a
clock cilrcult for synchronization, has control of the Adam
computer system. The 280 configures the memory map andgd
can switch banks of memory. Refer to Chapter 3, Section
2 for details on the memory configuration.
2.2.3 ROM Circultry
The CPU Board includes an BX operating system ROM (0S_7) and
a connector for up to 32K of cartridge ROM.
2.2.4 Video Display Processor (VDP)

The Video Display Processor, a Texas Instruments (TI) 9928,
generates all video, control and synchronization signals and
controls the storage, retrieval and refresh of display data
in a dynamic memory, VRAM. The 9928 uses a table-driven
architecture that allows the programmer to control every
pixel in the visual dilsplay area, and to define and control
32 "sprites." Sprites may be placed anywhere on the display
and moved at will.

The VDP has three major interfaces: CPU, RF modulator, and
VRAM. The VDP 1s addressable in data mode (used when VRAM is
being written or read) and register mode (used when control
Information 1s belng written to and read from one of the
VDP's 1Internal registers). The addresses of the ports in the
CPU 1I/0 address space are as follows:

Data Port ++» « OBEH
Register Port ...OBFH

The video RAM circult consists of 8 (16384 x 1) RAM
integrated clrcuits._ The contents of VRAM define the TV
image. AO, CSW and CSR are CPU-controlled input signals to
the VDP that control when the data 1s written to or read from
VRAM. The VDP output signals R/W, CAS and RAS control the
RAM operation.

Data can be transmitted to or from the CPU over the data bus,
depending on the state of the Chip Select Write (CSW) and
Chip Select Read (CSR) control 1lines. When CSW 1is low, data
1s transmitted from the CPU to the Video Display Processor.
When CSR 1s low, data is transmitted from the Video Display
Processor to the CPU. CSR and CSW should not be simulta-
neously low,.

Another control 1line, address line AO, determines where the
VDP retrieves or sends data. If AO 1s in a high state, the
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data is stored into, or retrieved from an internal register.
The register used 1is determined by the data. If AO is in a
low state, the data 1s stored into or retrieved from the
VRAM.

Refer to the Texas Instruments TMS9918A/TMS9928 A/TMS9929A
Video Display Processors Data Manual for further Iinformation.

Sound Generator

The system uses a TI 76489 (6496) sound generator controller
to produce sounds. The chip contains three programmable tone
generators, a programmable white-nolse generator, and
programmable attenuation for each of the channels. The chilp
1s addressed through a single write-only port at location
OFFH. Walt-request hardware has been included in the system
because the sound chlp 1s a slow perlpheral requiring data
lines to be stable for a relatively long time while it 1s
receliving data.

RF Circuitry

The RF modulator uses the 1889 chip to interface audio,

color difference, and luminance signals to the antenna ter-
minals of a TV recelver. It consists of two VHF channels, 3
or 4, selectable by a slide switch with determined LC tank
circuits. The Chroma subcarrier is derived from the 3.58 MHz
system clock to ensure accuracy and stabllity. The sound
oscillator's frequency modulator 1is achieved by using a 4.5
MHz tank circult and deviating the center frequency via a
varactor diode. Due to the incompatible signal level between
the VDP 9928 and the 1889, a DC restoration circult ensures
the DC level of the video signal.

The R-Y, B-Y, and Y signals from the VDP, along with the 3.58
MHz clock and the audio signal from the SN76489 (6496), are
provided to the RF modulator to produce the composlte vlideo
output.

Game Controller Circultry

The two game controllers are connected to the CPU Board via
two "D" type connectors. Each controller is accessed by the
system through its own port. See CONT-SCAN in the 0S_7
Source Code Listing for details.

For each controller, 18 switches are read on a single 8-bit
port. Therefore, once a port has been read, some decodling 1is
required to determine which switches have been depressed.
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Two splnner switches that are not wired in the controller are
used in some games. To ensure that the spinner switch clo-
sures are processed as soon as they happen, they are con-
nected to the CPU maskable interrupt, and the cartridge
software determines which switch causes the interrupt.
Controller Connector Pin Out
Pin Type Comments
1 Indirect DO input Refer to Table 1
2 Indirect D2 input Refer to Table 1
3 Indirect D3 input Refer to Table 1
Y Indirect D1 input Refer to Table 1
5 trobe signal output, Common 1
6 Indirect D6 input Refer to Table 1
7 Indirect D5 input Refer to Table 1
8 Strobe signal output, Common 0
9 Indirect INT input
Strobe signal: typical 350 micro sec pulse width, -0.7V Low,
+2.8V high typ.
For further information on the game controllers, refer to
Chapter 2, Section 5.

2.2.8 Clock Generation
The system clock 1is a 3.58 MHz square wave generated by
dividing the 7.1 MHz clock by two. The video chip clock
(10.7 MHz) drives the Video Display Processor. The video
chip clock 1is obtained from the third multiple, high Q tuned
tank circuit on the 3.58 MHz system clock. The 7.1 MHz clock
1s generated by a crystal controlled oscillator. The output
of the oscillator circuit is buffered and divided by two to
provide a 50% duty cycle wave form.

2.2.9 Interconnects

The CPU Game Board and the Memory and I/0 Board connect via
two 30-pin ribbon cables and a dual 30-pin card edge con-
nector, making a pin-for-pin connection between J1 on the
Memory and I1I/0 Board and J2 on the CPU Board. Refer to
Subsection 2.1.9.
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2.3 DATA PACK DRIVE MODULE
2.3.1 Theory of Operation

The data drive assembly provides for two drives: one 1s

included with the system, the other 1s optional. The data
drive 1s a computer-controlled, digital cassette drive.

The components of the data drive subsystem are located in two
places: The Memory and I1/0 Board contains the tape drive
6801 microcomputer, a quad comparator and RAM. The
Read/Write and Servo Boards are located in the data drive
assembly.

The data drive 6801 controls the direction of the tape, tape
speed, stop, track selection, and the Read/Write operation.
In addition, the data drive 6801 monitors the presence of a
data pack and transmits and receives data through AdamNet.

The comparator interfaces the data drive 6801 to AdamNet.
The RAM circultry consists of two 1024 x 4 ROM integrated
clrcuits, connected in parallel to provide an 8-bit data bus.

Two printed circult boards, the Servo Board and the Read/
Write Board are located in the data drive assembly.

2.3.2 The Servo Board

The Servo Board controls the direction and speed of the data
drive by:

Controlling the "take-up" motor which pulls tape in the
direction of motion (forward or reverse).

Controlling the "supply" motor which applies a slight
pull or drag 1in the direction opposite to tape motion.
This function maintalins a stable tape motion.

Maintaining a constant tape velocity across the head at
any position, from the beginning to the end of the
tape.

Providing two different tape speeds; 20 inches per
second (slow), and 80 inches per second (fast). Tape
speed 1s controlled by the data drive 6801.

Providing a brake function that allows the data drive
6801 to stop tape motion in milliseconds. (This func-
tion prevents the tape from coasting to a stop.)

Keeping the tape 1in tenslon when the tape 1s not 1in
motion, preventing slack 1n the tape.
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2.3.3

2.3.4

Providing a signal to the data drive 6801 indicating the
status of tape motion.

Providing a signal to the data drive 6801 indicating
whether or not a data pack has been properly placed in
the data drive.

The Read/Write Board

The Read/Write Board records diglital data encoded 1in bi-phase
mark format on two separate tracks on the tape. This board
also plays back the data recorded on the two tracks, with
data output 1n the same format as recorded. The data drive
6801 selects the tracks.

The bl-phase mark technique embeds the clock iIn the data
line. When data 1s returned from the data drive to the data
drive 6801, the data line 1is coded back to the standard
binary format.

A "cassette~in-place" switch located on the data drive
chassls lets the Servo Board know when the data pack 1is in
place and ready for use. An optical encoding wheel interacts
wlith the Servo Board and the tape for drive speed control.

Data Pack Specifications

The magnetlc tape 1n the data pack is standard two-track
dlgital recording tape, 300 feet 1in length by .15 inches in
width.

Effectlve data transfer rate 1.4K bytes per second
Tape speed
Normal 20 1nches per second
Fast forward/rewind 80 inches per second
Tape capacity 256K bytes

Two tracks, 128 blocks
per track
1 block = 1K
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I/0 Signals between Memory and I1/0 Board and Data Drive

Signal Name

(input)
BRAKE*#

(input)
G0 REV

(input)
GO FwWD

(input)

STOP

(input)

SPEED SELECT

GND

Mem/1/0

Board R/W I/0
J10-1 E26
J10-2 E25
J10=-3 E27
J10-4 E28
J10-5 E29
J10-6 E30

Description

Brakes tape motion.

Logic 1 (active high) applies
brake. This signal 1is passed
from the Read/Write (RW) Board to
the Servo Board at point E6.

Commands reverse direction of
tape motion when at Logic 0O
(active low). This signal 1is
passed from R/W Board to Servo
Board at point ES8.

Commands forward direction of
tape motion when at Logic O
(active low). This signal 1is
passed from R/W Board to Servo
Board at point ES8.

Prevents tape motion and latches
data drive output to Logic 1 when
at Logic 1 (active high).

Enables data drive output and
tape motion when at Logic 0.

This signal 1s used in circuits
on both boards. It 1s passed
from R/W Board to Servo Board at
point E9.

Selects speed of tape motion;
Logic 0 = 20 ips (slow speed),
Logic 1 = 80 ips (fast speed).
This signal 1s passed from R/W
Board to Servo Board at E1O0,

Return path for all logic and
analog signals. Connected from
R/W Board to Servo Board at point
E19-
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2.3.5 I/0 Signals between Memory/I/0 Board and Data Drive (continued)
Mem/1/0

Signal Name Board R/W 1/0 Description

(output) J10-7 E31 Provides sense of tape motion

MSENSE status for tape drive 6801

(active high). When Logic 1,
tape 1s properly in motion. VWhen
Logic 0, tape 1s not moving Adue
to stop/braking action or
malfunction. This signal 1is
passed between R/W Board and
Servo Board at point ElZ2.

(input) J10-8 E32 +12V Inductive Power Supply

+12VI line, used to power motor cir-
cuitry. Passed from R/W to Servo
circult at point ElZ2.

(output) J10-9 E33 Indicates to tape drive 6801

CIP that a data pack has been pro-
perly inserted in drive when
Logic 0 (active low). Passed

between R/W and Servo Boards at

point E14.
(input) J11-1 E17 Data input to drive from tape
DATA IN drive 6801. Data 1s encoded in

bi-phase mark format. Each bit
cell 1s 70 micro-seconds in dura-
“tion. A Logic 1 is denoted by a
flux change in the bilt cell. A
Logic 0 1s denoted by no flux
change in the bit cell. This
data 1is input to the drive in a
serial stream.

(input) _ J1l1=2 E18 Selects recording track for

TRACK A/B read or write operation. Logic 1
selects Track A; Loglc O selects
Track B.

GND J11=3 E19 Return path for all analog and

logic signals.
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2.3.5 I/0 Signals between Memory/I/0 Board and Data Drive (continued)
Mem/I/0

Signal Name Board R/W 1/0 Description

(input) J11-4 E20 +5V 1s passed to Servo Board

+5V at point E3.

(output) J11-5 E21 Data output from drive to

DATA OUT tape drive 6801. Data 1s encoded

in bi-phase mark format as
described in DATA IN signal.
Jitter in signal 1s specified at
4% maximum, peak shift at 5%

maximum.
(input) J11-6 E22 +12V 1is passed from R/W to
+12VL Servo Board at point E15.
(input) J11-7 E23 Selects write mode (Logic 0)
WRENABLE or read mode (Logic 1) of R/W

circuit operation (active low).

J11-8 E24 No connection.
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2.4 Differences of Expansion Module #3

Expanslon Module #3 is designed for the consumer who owns
ColecoVision. It consists of the Memory Console, the
keyboard, the printer, and various cords and cables to con-
nect the components. The Memory Console attaches to the
ColecoVision Console. The consumer provides his own TV. The
ma jor difference between Expansion Module #3 and the complete
Adam Home Computer System is in the Memory Console. The
equlivalent of the CPU Board is housed in the ColecoVision
Console, not in the Memory Console. Expansion Module #3 does
not provide composite vlideo output; therefore a monltor can-
not be used.

Expansion Module #3 is not packaged with "Joystick" game
controllers or the antenna switch box, since these items come
with ColecoVision.

The ColecoVislion Board and the Memory and I/0 Board connect

via two 30-pin ribbon cables, a dual 30-pln card edge connec
tor and the Interconnect Board, making a connectlon between

J1 on the Memory and I/0 Board and the expansion port of the
ColecoVision console. Many of the connections are made pin-
for-pin. The exceptions are:

AO - AlS5 These lines are buffered. The input to
the buffer is from the ColecoVision and
the tristate control of the buffer
(ADDRBUFEN) 1s from the Memory and I/0
Board.

DO -DT7 These lines are buffered bidirectionally.
The RD signal from the ColecoVision
controls the direction (when active, data
flows toward the ColecoVislon) and the
2L5EN signal controls the tristate func-
tion,

TORQ This line 1s connected directly between
the two boards (pin 55) and 1s also buf-
fered (controlled by ADDRBUFEN) and con-
nected to pin 40 of the Memory and T1/0
Board.

§'crLock This 1line, pin 40 of the ColecoVision
Board, 1s connected to pin 45 of the
Memory and T1/0 Board.

§ cLock This 1line, pln 45 of the ColecoVision, is
not connected.
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M1, MREQ,
RFSH, WR
RD

These lines are buffered. The input to
the buffer i1s from the ColecoVision, and
the tristate control of the buffer

(ADDRBUFEN) is from the Memory and 1/0
Board,
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3.2

THE KEYBOARD

Theory Of Operatilon

The keyboard 1s the major input device through which the user
communicates with the system. The game controller Jjoystick,
buttons and keypad can also be used to input information.

The keyboard consists of two major subsystems. The external
subsystem 1s an array of keys much like that of an mechanical
typewriter. The internal subsystem, located on the Keyboard
Printed Circuit Board, includes the keyboard 6801 microcom-
puter and the AdamNet serlal interface.

The keyboard contains 75 full travel keys, including special
functlon keys. Some speclal functlon keys are labelled on
the key top, for example, STORE/GET, DELETE, BACKSPACE. The
function keys on the top row of the keyboard are smart keys,
marked I through VI. Corresponding smart key labels shown on
the video display 1dentify their functions.

The keyboard 6801 determines which keys the user presses
through the keyboard matrix. Every 5 or 8 milliseconds, the
keyboard 6801 scans the matrix and stores the characters in a
buffer.

The matrix consists of vertical columns which correspond to
keyboard 6801 output lines and horizontal rows which
correspond to keyboard 6801 input lines.

A debounce function determines if any of the keys reglsters
a low signal; then that row 1s read horizontally. More than
one row in a column 1is read if more than one key 1in that
column 1s depressed. The ASCII code for the depressed key or
keys 1is read back to the 6801. The keyboard 6801 compares
the code with the code input from the previous scan. If it
is the same, the information 1is recorded; it 1s different,
the information 1s not recorded.

The keyboard 6801 responds to the following commands from
the master 6801:

Reset - the keyboard 6801 erases the character buffer
and resets shift lock to the unlocked state.

Send character - the keyboard 6801 sends one character
via the RxD/TxD line to the master 6801.

Interconnects

The lines linking the keyboard 6801 to AdamNet are:
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Signal ground

+5V (input)

Reset (input)

RxD/TxD (input/output)
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by, THE PRINTER
4.1 Theory of Operation

The printer houses two printed circuit boards: the Printer
Board and the Linear Power Supply Board. The Printer Board
includes a 6801 microcomputer and parallel drivers that
control the printer's electro-mechanical devices. The elec-
tro-mechanical devices include the daisy wheel motor, the
carriage motor, the platen advance mechanism, the print sole-
noid, and the ribbon solenoid. The Linear Power Supply Board
includes regulators, rectifiers, and a transformer. For more
information on the power supply, refer to Chapter 2, Sectilon

6.

4.2 The Printer Board

The printer 6801 communicates with the Master 6801 on the
Memory and I/0 Board via AdamNet to receive data to be
printed, control the motions of the printer's mechanical
parts, and ensure that the printer performs the optimum
number of motions simultaneously.

Within the printer 6801 RAM is a l6-character buffer for data
being sent to the printer over AdamNet. The buffer ensures
that time 1s not lost between characters belng printed, and
maximizes printing speed.

The printer 6801 responds to some ASCII control codes
including carriage return, line feed, backspace, escape,
shift-out and shift-in. Shift-out causes the printer 6801 to
reverse 1its left and right directions, allowing printing from
right to left.

The printer 6801 controls the printer's electro-mechanical
devices. It also ensures that lateral carriage motion, rota-
tion of the daisy wheel and stepping of the platen can be
activated simultaneously.

4.3 Interconnects

The lines linking the printer 6801 to AdamNet are:

Signal ground

+5V (input)

Reset (input)

RxD/TxD (input/output)
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5. GAME CONTROLLERS

The game controller contains an 8-position joystick, two push
buttons and a 12-key keypad. The informatlon from a
controller 1s read by the CPU on elght input lines through a
single port. Once a port has been read, the input data must
be decoded. See CONT _SCAN 1in the 0S_7 Source Code Listing
for detalls.
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FIGURE 2-5: CONTROLLER CONFIGURATION

—
. Dy 0, D, Dy Dg Dy INT
Fire K -
N ]
NE- 1 k
£
St b K Common O
Erablec
S X by Ports
FD, FF
Sw K K
W K
L X K ;E
AR | 123!
2 k & 15 16 i
3 X ] 718 (9!
) 7 b 0 » i
9 § . Common 1
Enabled
8 { K § by Ports
FC, Ft
7 1 K .
4 X: 4 K
1 ]
5 4 K
0 X
* ] [
¢ X [
Spinner A ] Always
Function
Spinner B
{presently
used in
Exravsion Mod "J)l .




ADAM™

TECHNICAL REFERENCE MANUAL

PRELIMINARY RELEASE CHAPTER 2 HARDWARE
6. POWER SUPPLY
6.1 Power Supply Voltage
The power supply for the ADAM computer 1s located in the
printer. The power supply converts the incoming line voltage
(AC) to one 18V unregulated voltage that powers the ribbon
solenoid and four low level, regulated DC voltages as
follows:
+5v Main source of power to the CPU
-5V Supplies power to the CPU
+12VI Supplies power to drive the inductlve loads
such as carriage motor, dalsy wheel motor,
print solenoid, platen motor and digital data
drive.
+12VL Suppllies power to the system logic.
6.2 Excessive Current Output Protection

The power supply uses a varliety of methods to protect against
excessive current output.

The +5V and the +12VI are fused and use electronic fold-
back current limiting.

The +12VL is not fused but uses electronic foldback
limiting.

The -5v uses conventional current limiting and thermal
protection which halts the current when the regulator
gets too hot.

The 18V unregulated uses the same fuse as the +12VI

A thermal fuse in the power transformer protects agalinst
overcurrent at the transformer.

The AC line input may vary from 108VAC to 132VAC. The power
supply ensures a constant and qulet source of DC power.
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6.3 Printer/Memory Console Interface Cable

The printer/console interface cable consists of 7 insulated
wires and one uninsulated drain wire.

Pin Color Voltage/Description
1 Brown +12L VDC +.508V
“-6V
2 Red +12I VDC +.497V
—-6V

3 Orange +5.075 VDC +.079V
Y Yellow -5.15VDC +.25V
5 Green Ground
6 Blue AdamNet
7 Violet Reset
8 - Drain
9 - No wire

6.4 Power Supply Output to CPU (via Printer/Memory Console
Interface Cable)
Voltage Full Load Current
+5V 2.T5A
-5V 0.2A
+12VI 0.6A
+12VL 0.34A

6.5 Power Supply Output to Printer
Voltage Full Load Current
+5VL 0.25A
+12VI 1.95A

+18V (unreg) 1.0A
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CHAPTER 3: SOFTWARE

1. TNTRODUCTION

This chapter presents technical information on each of ADAM's
software components. Emphasis 1is placed on AdamNet and the
avallable operating systems. Descriptions of application:
software are provided as examples to software developers.

Source code listings for EOS and OS_T7 can be reguested wilth
the form on the last page of this manual.

2. MEMORY MAP AND POWER UP/RESET PROCEDURE

Adam's Z80 microprocessor can address 64K bytes at any one
time. The 64K addressable memory space 1s divided into two
32K sectlons. Fach section may contaln one of four memory
options. Any one option for lower memory and any one option
for upper memory can be selected for the full 64K memory
space via port TFH.

Memory Options for 0 - T7FFFH (lower memory)

SMART oS 7
WRITER 32K 32K

WORD INTRINSIC EXPANSION 24K
PROCESSOR RAM RAM INTRINSIC
ROM RAM

Memory Options for 8000H - FFFFH (upper memory)

32K 32K 32K
32K EXPANSTON EXPANSION CARTRIDGE
RAM ROM RAM ROM

2.1 Lower Memory Options

SmartWRTTER Word Processor ROM - This memory option consists
of 32K of SmartWRITER ROM code. A small part of this code,
EOS_BOOT, 1s responsible for system initialization during
power up and reset. EOS ROM can also be accessed when this
option 1s selected. See Subsection 4.1, EOS, for further
details.

32K Tntrinsic RAM - This option is the lower half of the 64K
RAM idncluded with every ADAM. DMA transfers to AdamNet can
take place only in intrinsic RAM. SmartBASTC and most
programs stored on data pack reside in this memory.




ADAM™ TECHNICAL REFERENCE MANUAL
PRELTMINARY RELEASE CHAPTER 3 SOFTWARE

32K Expansion RAM - This option 1is the lower half of the 64K
Memory Expander, an optional feature not included with the
ADAM system. The 64K Memory Expander increases ADAM's memory
to 144K of read/write memory (64K intrinsic, 64K expansion,
16K VRAM).

0S 7 and 24K TIntrinsic RAM - This option contains 0S_7 and
24K of ADAM's intrinsic RAM. 0S_7 1is the 8X ROM installed in
ColecoVision and ADAM. 1In Expansion Module #3, this ROM is
in the ColecoVision. The description of the 32K Intrinsic
RAM also applies to this 24K intrinsic RAM.

2.2 Upper Memory Options

32K Intrinsic RAM - This option is the upper half of the 64K
intrinsic RAM included with ADAM. DMA transfers to AdamNet
can take place only intrinsic RAM., SmartBASIC and most
programs stored on data pack reside in this memory.

Expansion ROM - This memory 1s provided by an expansion ROM,
an optional feature not included in the ADAM system. The
expansion ROM is installed in Connector #2 on the Memory and
I/0 Board. EOS_BOOT checks this connector for valid data
before initilalizing EOS, If valid data is found, the
EOS_BOOT code Jumps to this ROM.

32K Expansion RAM - This is the upper half of the optional
Expansion RAM described for lower memory.

32K Cartridge ROM - This memory option 1s the cartridge slot
on ADAM or ColecoVision, used to execute game cartridges or
other cartridge-based software.

2.3 Power Up/Computer Reset Procedure

When Adam powers up or when the computer reset switch is
pressed, the MIOC selects SmartWRITER in lower memory and
Tntrinsic RAM 1n upper memory. EOS_BOOT executes this proce-
dure:

Check for Expanslon ROM. If Expansion ROM exists, Jjump
to Expansion ROM.

Else, initialize EOS and Jjump to EOS_START
Check for the presence of devices in this order:

Disk Drive 1
Disk Drive 2
Data Pack Drive 1
Data Pack Drive 2
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If a device exists, check for valid data in the device.

Boot and execute code from the first valid device found
by loading block 0 to address O0C800H then Jjumping to

O0C800H.

If no valild data 1s found on any device, execute

SmartWRITER.

Port Description

00H through 1DH Reserved

1EH Optional Auto Dialer

1FH Reserved

20H through 3EH Reserved

3FH* Network reset; EOS enable
40H through 4EH Reserved

4FH Expansion connector #2
50H through 5DH Reserved

5EH
5FH
60H through TEH
TFH
80H through FFH

Optional Modem Data I/0
Optional Modem Control Status
Reserved

Memory Map Control

Reserved for ColecoVision use

¥Net reset - The net reset function 1is performed by setting
bit 0 and then resetting bit O.

¥EOS enable - Setting bit 1 enables the EOS ROM. Resetting
bit 1 disables EOS ROM. The EOS enable functlon only affects
the SmartWRITER ROMs. To access the EOS ROM, the SmartWRITER
ROMs must be selected.

For further details on port assignments, see PORT_COLLECTTON
in the EOS Source Code Listing.

2.5 Memory Map Control

Software can select the memory configuration by writing to
Port 7FH. Data bits DO and D1 select the lower (0 - 7FFFH)
memory option. D2 and D3 select the upper ( 8000H - FFFFH)
memory option. D4 through D7 are reserved for future expan-
sion, and should remaln as 0. The value to be written to
Port 7TFH 1s obtalned from the followlng tables.
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Lower Memory Option Selection

0 SmartwWRITER ROM and EOS ROM
1 32K Intrinsic RAM

0 32K Expansion RAM

1 0S7 + 24K Intrinsic RAM

HEHR OO

Upper Memory Option Selectilon

0 0 32K Intrinsic RAM
0 1 Expansion ROM
1 0 Expansion RAM
1 1 Cartridge ROM
2.6 Reset Procedures

Adam can be reset in either computer mode or in game mode,
When the computer reset switch is pressed, Adam resets to
computer mode, according to the power up procedure described
in Subsection 2.3.

When the cartridge (or ColecoVision) reset switch is pressed,
Adam resets to game mode. 32K of Cartridge ROM are switched
into upper memory. 0S-7 plus 24K of intrinsic RAM are
switched into the lower bank of memory. Refer to Subsection
9.1 for the game mode memory map.
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3. ADAMNET
3.1 Introduction

AdamNet is based physically on a shared bus, single master
topology, although logically it resembles a token-passing
network. The physical design of the network is depilcted

in Figure 3-1.

FIGURE 3-1: BUS NETWORK

The circles represent nodes (for example, printers or
keyboards), which connect to a shared bus, represented by the
horizontal line. The network i1s a four wire bus. The wire
definitions are:

Data
Reset
Signal ground
Power

The network resides in all Adam components. The reset line
behaves as a master reset signal to every node attached to

the network. A transitlon on this line causes all attached
devices to enter the power-on state, allowing the master to
bring sanity to the network during periods of erratic beha-
vior.

Logical Design

Logically, AdamNet resembles a token-passing network. 1In a
token-passing network, the right to talk on the bus 1s passed
from node to node. This right, or "token", allows the node
to access the bus and send messages. One node functions as
the master of the bus. The master gives the token to other
nodes with a regulated frequency.
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3.2

3.3

Network Master Concept

Conceptually the master 1s like any other node on the net-
work. Each node contains an IEEE defined Medium Access
Control (MAC) layer of software that enables the node to

galn access to the network. The MACs in non-

master nodes contaln a subset of the functions 1n the
master's MAC. TInternally all MACs are composed of four
loosely coupled logical machines: Node Interface Machine
(NIM), Access Control Machine (ACM), Receive Machine (RM) and
Transmit Machine (TM).

FIGURE 3-2: MAC Internals

Application

-------- -A&-¢---------------------- N

node Interface
NIM {==- machine

access > NODE
~==> 1 ACM {=== control
machine

l : MAC

recelive | RM ™ trans

[ BUS

another
node

The MAC's verslion of the Access Control Machlne 1s signifi-
cantly different from that of the non-master nodes. The NIHM,
RM and TM components in the master and non-master nodes are
basically equivalent. The RM and TM are physical level 1/0
routines that accept and send data frames.

Message Phillosophy and Definition

AdamNet messages can be divided into two types: commands and
responses, Each type can be subdlivided into eilther data or
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control sub-types. Commands are messages inltlated by the
master, whlle responses are initiated by non-master nodes.
The following four possibilities exist:

command.control
command.data
response.control
response.data

The format of a baslc message follows:

7 5 3 0
S a
Where: a = device address
s = subtype (indicates the nature of the message)

The messages are defined in the following pages.
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3.3a. COMMAND.CONTROL (RESET)
7 4 3
t a
a = target address (1..15)
t = RESET (0)
3.3b. COMMAND.CONTROL (STATUS)
7 4 3
t a
a = target address (1..15)
t = STATUS (1)

3.3c. COMMAND.CONTROL (ACK)

7 b 3
t a
a = target address (1..15)
t = ACK (2)
3.3d. COMMAND.CONTROL (CLR)
7 b 3
t a
a = target address (1..15)
t = CLEAR (3)
3.3e. COMMAND.CONTROL (RECEIVE)
7 4 3
t a
a = target address (1..15)
t = RECETVE (4)
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3.3g.

28—1

3.3h.
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COMMAND.CONTROL (CANCEL)

7 4 3 0
t a

a = target address (1..15)

t = CANCEL (5)

COMMAND.DATA (SEND)

Data Stream Portion

t
sl
52
DATA
DATA
cs
a = target address (1..15)
t = SEND (6)
51,2 = MAX message size.
DATA = data byte
cSs = check sum

COMMAND.CONTROL (NACK)

4

3

t

a

a = target address (1..15)

-y
!

= NACK (7)
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3.33.

3.3k.
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RESPONSE,CONTROL (STATUS)

7
t
1 (HI)
1 (LO)
r
n
cs
a = source address (1..15)
t = STATUS (8)
X = transmit code:
1l - block mode
r = reserved
n = device deependent status
1 = MAX message size
¢cs = check sum of bytes 1 - 4

RESPONSE.CONTROL (ACK)

7 4 3

t

a

jay)
wn

ACK (9)

RESPONSE,CONTROL (CANCEL)

7 4 3

source address (1..15)

t

a

[y
nn

CANCEL (10)

source address (1..15)

0 - character mode (0-255)
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3.31. RESPONSE,DATA (SEND)
7 4
t
sl
s2
0 DATA
25-1 DATA
2g cs
a = source address (1..15)
t = SEND (11)
sl,2 = MAX message size.
DATA = data byte
cs = check sum
3.3m. RESPONSE.CONTROL (NACK)
7 y 3
t a
a = source address (1,.15)
t = NACK (12)

Data Stream Portion
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3.4 Error Control

Data messages use an exclusive-or checksum to verify the
Integrity of the data. More specifically, for a n-1 byte
data stream, an nth byte 1s added which is equal to the
excluslve or'd checksum of the zero'th through the n-1 byte
of the data stream. Thls Insures that the checksum
(exclusive or'd) of the zero'th through the nth byte eguals
zero,

FIGURE 3-3: ERROR CONTROL

bo b1 o o . bp-1 csn

e = x'ord
checksum of

bytes 0 thru
n-1

A retry method is implemented by the Master to determine
whether the lack of a response from a node 1s due to elther a
busy or failure condition.

3.5 Class of Service Concept

Each node 1s assigned a class of service. Class of service
i1s deflned as:

maximum message length
node type

To accept a device onto the network the CPU gquerles the
device with a "COMMAND.CONTROL (STATUS)."™ 1In turn, the
target device responds with a "RESPONSE.CONTROL (STATUS)"
which entails the delivery to the host of a multi-byte
package. This package defines to the host the nature and
attributes of the responding device.

3.6 Power Up/Initialization

The CPU asks each attached device for 1ts class of service
message at power up. The CPU is responsible for assoclating
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a logical unit address to each physical port on the bus. See
EOS for device asslgnments.

3.7 Link Speed

The baud rate 1s 62.5k. This translates to a bit cell time
of 1l6us. Thus, the time to transmit one byte (lncluding a
start and stop bit) is 160us.

3.8 Master Node Interface

AdamNet communicates with the Z80 through a

message passing system. The Z80 RAM contalns a group of

data structures called DCBs (Device Communication Blocks).
Every device on AdamNet is associated with a DCB. The struc-
ture of a DCB follows:

DCB_CMD_STAT EQU 0
DCB_BA_LO EQU 1
DCB_BA_HT EQU 2
DCB_BUF_LEN_LO EQU 3
DCB_BUF_LEN_HI EQU 4
DCB_SEC_NUM_O EQU 5
DCB_SEC_NUM_1 EQU 6
DCB_SEC_NUM_2 EQU 7
DCB_SEC_NUM_3 EQU 8
DCB_DEV_NUM EQU 9
¥reserved EQU 10
¥reserved EQU 11
¥reserved EQU 12
¥reserved EQU 13
DCB_RETRY_LO EQU 14
DCB_RETRY_ HI EQU 15
DCB_ADD_CODE EQU 16
DCB_MAXL_LO EQU 17
DCB_MAXL_HI EQU 18
DCB_DEV_TYPE EQU 19
DCB_NODE_TYPE EQU 20

A DMA mechanism allows the 6801 master to scan the DCBs for
pending work. The 6801 master writes completion messages and
data to the DCBs or data areas as 1indicated in DCB messages.
The Z80 either deposits commands into the DCBs, or inspects
the DCBs for the completion status of previously issued com-
mands.

A single data structure (PCB) allows the Z80 to communicate
with the 6801 master.
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3.9 Functional Overview — Z80 and 6801 Master

The following table provides a functional overview of the
Z80 and 6801 master. The three pages following the table
provide further details.,

Layer Responsibilities
280 Administer PCB, DCB, and data blocks

Signal 6801 Master_App
Scheduling and prloritizing

6801 Master App Scan DCBs (Events from Z80)
- - Post I/0 to 6801Mac
Send control signals
Collect signals
Interpret PCB and DCBs

6801 _Master_Mac Control network
Write/read data to/from Z80. MEM
based on NIM_BLK
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Z80
Inputs
1. Processor_Control_Block (to function #3)
2. Device_Control Block (to function #3)
3. Memory Blocks (to function #1)
~ Functions
1. To manage data for PCB, DCBs and Memory Blocks.
2. To send signals to the 6801_MASTER_APP.
a. Processor Commands
b. Device Commands
3. To receive signals from the 6801 MASTER_APP.
a. Process_Status
b. Device_Status
4, To administer the priority of scheduling devices by
regulating the frequency within which the Z80 MASTER
posts commands to the applicable DEVICE_ CONTROL BLOCK_
COMMAND.
Qutputs
1 PCB (from functions #4, 2)
2. DCB (from functilons #4, 2)
3. MEM BLOCKS (from function #4)
N Z80 MASTER must allocate the MAX message length buffer

for the sendlng/receiving node's message.
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6801 Master App

Inguts

1. PCB (to functions #2, 3)
2. DCBs (to function #1, 3)
3. NIM_BLKS (to function #4)

Functlons

1. To scan the DCBs for changes of state to the DCB(1).
DEVICE COMMAND field.

2. To scan the PCB.

3. To interpret the scanned information.

4, To receive I/0 completion signals from the MAC,
(Deposited in M_SIG).

5. To post I/0 requests to the 6801 _MASTER_MAC.

6. To post processor status information to the Z80_MASTER.

7. To post DEVICE_STATUS information to the Z80_MASTER.

Qutputs

1. PCB (from function #6)
2. DCB (from function #7)
3. NIM_BLK (from function #4)
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6801 Master Mac

Inguts

. NET_IN MESSAGES (to functions #1, 3)
2. NIM_BLK (to functions #1, 2, 5)

1

Functions

To
To
To
To
To

LW
L] -

Qutputs

sequence the I/0 of the network.

send messages to devices.

recelve messages from devices.

signal status information to the 6801_MASTER APP.
execute 6801 _MASTER_APP signals.

1. NET_OUT MESSAGES (to functions #1, 2)

2. NIM_BLK (to functions #1, 4)
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4, OPERATING SYSTEM
4,1 EOS (Elementary Operating System)

This section provides information to allow designers to write
programs that operate in an Adam/EOS environment. It descri-
bes the organlzation of the Elementary Operating System (EOS)
including file management and executive calls.

The Elementary Operating System 1is a collection of service
routines that provide input/output facilities to peripheral
devices. Programs accessing these devices need not be con-

" cerned wlth the physical characteristics of the devices,
because EOS logically resides between the physical devices
and application programs. EOS shields application
programs from the details of AdamNet.

Entries to EOS are defined in Subsection 4.1.7.

Application programs should use only these entry polints.
Access to EOS 1n any other manner 1s dangerous and may cause
program malfunction. EOS error codes are listed in
Subsection 4.1.8,

FIGURE 3-4: EOS MEMORY MAP

D390H
FILE CONTROL BLOCK HEADERS

D400OH
FCB BUFFERS (3X1KB)

EOOOH
EOS CODE

FL400H
ADAMNET DEVICE DRIVERS FBFFH
EOS DATA TABLES

FC30H
EOS JUMP TABLES

FD50K
GLOBAL RAM AREA

FECOH
PROCESSOR CONTROL BLOCK

FEC4H
DEVICE CONTROL BLOCK

FFFFH
DMA RESERVED BYTE
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4.1.1

EOS Overwrite Addresses

Some applications may not require all of the routines pro-
vided by EOS., To accommodate this situation, EOS has three
defined starting locations. Applications should always
access the routines from the defined Jjump table locatilons.

Location 0D390H is the lowest EOS starting address. File
manager software 1s located in this part of EOS. If the
application program uses file manager software, the applica-

- tion should not overwrite 0D390H or above.

Location OEOOOH. 1If the application does not use the file
manger software, it can overwrite EOS up to ODFFFH. Routines
that access the lower level network device drivers, and the
device drivers for the VDP, controllers and sound generator
are avallable,

Locations OF4QO0OH to OFC30H contain the lowest level device
drivers for AdamNet. The application can extend up to OF3FFH
if 1t 1s using 0S_7 or its own drivers for the VDP,
controllers and sound generator,

EOS Files

The fille structure takes advantage of the sequential design
of the data pack. (For more information on tapes and tape
formats, see Chapter 3, Section 5.) A file directory keeps
track of the location of files on tape, and other pertinent
information such as size, creation date, and protection
attributes. Some programs, such as super games, do not
requlire directories.

Data 1is stored on tape 3in blocks of 1K (1024 bytes). An EOS
file occuples a number of contiguous blocks, allocated upon
file creation. EOS files can be any number of blocks but;
are limited by the physical storage space avallable.

Block 0 1s reserved for a cold start loader. Block 1 and up,
depending on the directory slze, contaln the directory.

The EOS file manager accesses and controls a file through a
File Control Block (FCB) maintained in RAM. The FCB contains
static and dynamic information about the file. The FCB 1is
created when a file 1is opened and destroved when the file is
closed. Application programs are limited to two FCBs at any
one time. Each FCB 1s 36 bytes long. A data buffer, 1024
bytes long, 1s assoclated with each FCB.
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The Dlrectory

The directory contalns two types of records: Volume and File
Records. The first 26 bytes of the first block in the direc-
tory 1is the Volume Record. The Volume Record 1s followed by
a number of File Records, also 26 bytes in length. The 13th
byte of the Volume Record determines the slze of the direc-
tory. Up to 127 blocks may be allocated for the directory,
allowlng a maximum of 4953 file entries, and 39 directory
entries per 1X block.

Size (bytes) (12) (1) (4) (4) (2) (3)
VOL_NAME | DIRECTORY | DIR_CHECK [ VOL_SIZE | reserved CREATION
SIZE DATE

Volume Record

Size (bytes) (12) (1) (4) (2) (2) (2) (3)
DIR_NAME DIR_ | DIR_START DIR_MAX DIR_USED| DIR_LASH CREATION
ATTRIB BLOCK LENGTH LENGTH COUNT DATE

File Record

Name Length Explanation
VOL_NAME 12 bytes Logical Volume Name
DIRECTORY SIZE 1 byte
VOL_ATTR Bit 7 Delete protection 1f set to 1
VOL_DIRSIZE Bits 6-0 Directory size in blocks
DTR_CHECK 4 bytes A unlque code that 1ndicates the
presence of a dlrectory.
VOL_STZE 4 bytes Total number of blocks allocated
CREATION DATE 3 bytes (1) (1) (1)

VOL,_YEAR | VOL_MONTH | VOL_DAY

DTR_NAME 12 bytes file name., 12th byte denotes file
type (A, a, H or h). Terminated by
ETX (03H). (See 4.1.3)
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1 byte

Bits:

(ORIl B Se]

f:

File attribute byte

7 6 5 4 3 2 1 0

D W r u S a e by

permanently protected bilt
write protected
read protected
user file
system file
file has been deleted
execute protect
(0 = execute
(1 = no execute)
not a file

A typlcal user-defined file would have a DIR-ATTTRIB of 10H.

An executable file,
DTIR_ATTRIB of OC8H.

DIR_START_BLOCK
DIR_MAX_LENGTH

DIR_USED_LENGTH

DTR_LAST _COUNT

CREATION DATE

L pbytes
2 bytes

2 bytes

2 bytes

3 bytes

which 1s loaded and run from 100H, has a

Starting block number of the file
File slze 1In blocks

Number of blocks used, 1lncluding any
partlally used blocks

Number of bytes in the last block.
(0 - 400)

DIR_ YR | DIR_MNTH | DIR_DAY
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File Control Block (FCB) Organization

# bytes
12 FCB_NAME Up to eleven characters, free format
1 FCB ATTR Same as attribute byte of Flle Record
4 FCB_START BLOCK File starting block number on tape
2 FCB_MAX_ LENGTH Total number of blocks allocated
2 FCB_USED_LENGTH Number of blocks used within the file
2 FCB_LAST_COUNT Number of bytes 1n last block of the
file
1 FCB DEVICE Device containing the file. See below.
1 FCB MODE File open modes. See below.
4 FCB_BLOCK Block number currently in FCB_BUFFER
4 FCB _LAST_BLOCK Last block number of the file
2 FCB_POINTER FCB_BUFFER pointer
1 FCB LENGTH Data block size of the current FCB_DEVICE
1K buffer allocated for each fille
1024 FCB_BUFFER currently opened. Matches the block
size on the digital data pack.
Controlled by the EOS file manager to

transfer data between the user program
and mass storage devices.

FCB_DEVICE A unlque number assigned to all
devices (present and future):
O0H - Master
01lH - Keyboard
02H - Printer
03H - Reserved
O4H - Floppy Disk Drive
05H - Floppy Disk Drive
06H - Reserved
O7H - Reserved
0O8H - Data Pack Drive -
18H - Data Pack Drive -
0O9H -~ Reserved
OAH - Reserved
OBH - Reserved
OCH - Reserved
ODH - Parallel Tnterface Module

|
N =

=
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OEH -~ RS=232C Interface Module
OFH - Gateway

File Types and Headers

The 12th character of DIR_NAME indicates the file type.

Valid file types are A, a, h or H. The lower case file types
Indicate backup versions of a file. These files have the user
file attribute bit set. The first three bytes of an "H" file
define the length of the header and the applicatlon code.
Following these bytes are the header and then ASCII infor-
mation. Refer to Subsection 6.2 for an example of an "H"

file.

The application code defines the format of the header. The
followlng application codes have been assigned:

1 SmartWRITER
2 SmartBASIC
16 Electronic FlashCard Maker

"A" files have the user bit set, but do not contain headers.
ASCII information begins in the first byte of the file.

FEOS Executlive Calls

This subsection summarlzes EOS executive subroutines that can
be called from applicatlion programs. The executive calls
fall into three categories: system operatlions, simple device
I/0 and mass storage file 1/0.

§ysteml0perations

_EOS_START Starts EOS by going through initializatilon

steps

_HARD_INIT Initlalizes the system at powerup

SOFT INIT Initlalizes the system anytime but powerup

_HARD_RESET_NET Applies hardware reset (38H) to AdamNet
_SYNC Synchronizes Z80 with Master 6801
_SCAN_ACTIVE Scans devices on AdamNet and establishes the

Device Control Blocks (DCB)

_RELOC_PCB Relocates PCB and DCBs to different addresses

after powerup 1f necessary

_FIND DCB Finds the DCB address for the assigned device

GET DCR ADDR Same as FIND DCB

:GET:PCB:ADDR Finds the current PCB address of the system
_REQUEST_STATUS Issues a status request command to a device
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_CONS_INTT
TCONS_OUT

_REQ_KBD_STAT
“REQ_PR_STAT
TRD_CH_DEV
TRD_KED
“START_RD_CH_DEV
_END_RD_CH_DEV
_START _RD_KBD
“END_RD_KBD
“WR_CH_DEV

_PR_CH
_PR_BUFF

_START_WR_CH_DEV
_END_WR_CH_DEV
_START_PR_CH
"END_PR_CH
_START_PR_BUFF

_END_PR_BUFF

File Manager Section

Simple Device Operations

Initlalizes the system console

Displays a character or performs screen
control on the system console

Requests keyboard status

Requests printer status

Indicates a read command to a character device

Reads a character from the keyboard

Sets up a character device DCB to issue read
command (concurrent operation)

Checks the status of character device DCB
after command has been sent to read
(concurrent)

Starts a keyboard read command (concurrent)

Checks the keyboard status (concurrent)

Initiates a write command to a character
device

Prints a character on the printer

Prints string of ASCII characters terminated
by ETX (03)

Sets up a character device DCB to issue write
command (concurrent)

Checks the status of character device DCB
after command has been sent to write
(concurrent)

Starts a printer print command (concurrent)

Checks the printer status (concurrent)

Starts the command of printing a string of
characters (concurrent)

Checks the printer status (concurrent)

Mass Storage Device Operations

_SET_DATE
“GET_DATE
TQUERY_FILE
“SET_FILE
"MAXE FILE
“OPEN_FILE
“CLOSE_FILE
“RESET_FILE

_READ_FILE
“WRITE_FTLE
FMGR_INTT
_SCAN_FOR_FILE

Sets the current date

Gets the current date

Reads directory entry of a file

Sets the file directory entry

Creates a file 1n the directory

Opens a file by setting up the FCB

Closes a fille by marking the FCB

Resets the flle by pointing back to the first
byte

Reads data from a file into user's buffer

Writes data to a fille

Initiallzes the file manager

Scans the directory block(s) for a file
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Device Driver Section

_RD_1_BLOCK

_WR_1_BLOCK

_REQ TAPE_STAT
“START_RD_1_BLOCK

_END_RD_1_BLOCK
~START_WR_1_BLOCK

_END_WR_1_BLOCK

Reads a block of data (1024 bytes) from mass
storage device

Writes a block of data to mass storage device.
1/0 buffers containing data to be trans-

ferred to tape can reside anywhere in Z80

RAM,

Requests status of the data pack drive

Sends read command to read a block of data
from a block device (concurrent)

Checks status after _START_RD_1_BLOCK

Sends write command to write a block of data
to a block device (concurrent)

Checks status after _END WR_1 BLOCK
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4,1.5 EOS Routines Adapted from 0S 7

A section of EOS contains device drivers for the video pro-
cessor, sound generator and controllers. Many of these
routines are functionally the same as routines in the 0S 7
ROM. The inputs and outputs for the EOS version of these
routines 1s not necessarily the same as those for eqguilvalent
routines in 0S_7. Entry points are defined 1in Subsection
4,1.9. The file A_uOS_00 in the EOS Source Code specifies
parameter passing.

Routines for the Video Processor

WRITE_VRAM READ_VRAM
WRITE_REGTSTER READ_REGISTER
FILL_VRAM INIT TABLE
PUT_VRAM GET_VRAM
CALC_OFFSET PX_TO_PTRN_POS
LOAD_ASCII PUT_ASCII

WR_SPR_ATTRIBUTE
Routines for the Controllers

DECODER POLLER
SPINNER

Routines for the Sound Processor

DECLSN DECMSN
MSNTOLSN ADD8 TO16
SOUND_TINTIT TURN_OFF_SOUND
PLAY TT SOUNDS

EFFECT_OVER
Adam Routines for OS_7 Access

SWITCH_MEM PORT_COLLECTTON

4,1.6 Initiallzing EOS

No initializaion of EOS i1s necessary 1f an appllcation
program boots from disk or data pack. TIf a program boots
from the cartrildge slot or a connector, EOS must be loaded
from ROM to 1ts executable location, according to the
following procedure. This procedure must be executed from
address range 8000H through ODFFFH in intrinsic RAM.

Step 1: Select the SmartWRITER optlon in lower memory.

out TFH,00H
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Step 2: Strobe the EOS_ENABLE line by writing the value 02H
to port 3FH.

out 3FH,02H

Step 3 Copy EOS from location 6000H to location 0EO0OH. Do
not overwrlite the DCBs.

LD HL,6000H

LD DE,0EO000H

LD BC,0FECOH - OE00O0H
LDIR

Step 4: Deselect EOS ROM. EOS ROM should be deselected 1if
the SmartWRITER ROMS will be accessed by the applicatlon
program, LOAD_ASCII is an example of an EOS routine which
accesses the EOS ROM.

out 3FH,O0

Step 5: 1Initialize EOS tables. All RAM should be cleared to
0. See Subsection 4.1.7 for the equate values.

LD BC,CLEAR RAM SIZE
LD DE,CLEAR_RAM_START+1
LD HL,CLEAR_RAM_START
XDR A

LD [HL],A

LDIR

Step 6: Initialize 1/0 ports. EOS collects port values from
the 0S_7 ROM. EOS routines use these ports when they access
the video processor, controllers and sound generator.

CALL PORT_COLLECTION
Step 7: Initiallze AdamNet. _HARD INIT performs the
6801/Z80 synchronization, performs a roll call poll on the
network, and establishes the DCBs.

CALL _HARD_INIT
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ADDS16
BLK_STRT_PTR
BLOCKS_REQ
BUF_END
BUF_START
BYTES_REQ
BYTES_T0_6J
CALC_DFFSET

CLEAR_RAM_SIZE
CLEAR_RAM_START

COLORTABLE

CONTROLLER_O_PO
CCNTROLLER_1_PD

CURRENT_DEV
CURRENT_PCB
CURSOR
CUR_BANK
DCB_IMAGE
DECLSN
DECMSN

OEFAULT_BT_DEY

DEVICE_ID
DIR_BLGCK_NO
EFFECT_OVER
EOS_DAY
EGS_MONTH
EOS_STACK
EOS_YEAR
¥CB_BUFFER

FCB_DATA_ADDR
FCB_HEAD_ADDR
FILENAME_CMPS

FILE_COUNT

FILE_NAME_ADDR

FILE_NUMBR
FILL_VRAM
FMGR_CIR_ENT
FNUM

FOUND_AVAIL_ENT

GET_VRAM
INIT_TABLE
INT_VCTR_TBL

KEYBOARD_BUFFER

LINEBUFFER_
LOAD_ASCII
MEM_CNFGOO
MEM_CNFGO1
MEM_CNFGO2
MEM_CMFGO3
MEM_CNFGO4
MEM_CNFGOS
MEM_CNFGO6
MEM_CNFGOT
MEM_CNFGOS
MEM_CNFGO9
MEM_CNFGOA
MEM_CNFGOB
MEM_CNFGOC
MEM_CNFGOOD
MEM_CNFGOE

CHAPTER 3 SOFTWARE
EQU OFD«4DH 3P MEM_CNFGOF EQU OFC26HM A
EQU OFDDCH 3D MEM_SWITCH_PORT EQU OFC2TH ;A
EQU OFEOCH D MOD_FILE_COUNT EQU OFDD5H 3D
EQU OFEQAN 3D MSNTOLSN EQU OFD&4AH P
EQU OFEOBH 3D NET_RESET_PORT EQU OFC28H ;A
EQU OFEO2H 3D NEW_HOLE_SIZE €QU OFE1AH 3D
EQU OFEQeH 3D NEw_rOLE_START EQU OFE16HM :D
EQU OFD32m 3P NUM_COLUMNS EQU OFEAQH 3D
EQU 00147H 3A NUM_LINES EQU OFESFH 3D
EQU OFD6OH 3D JLCCHAR_ EQU OFET9H 3D
EQU OFD6CH D PATTRNGENTBL EQU OFDs&AH 3D
EQU OFC2BH :A PATTRNNAMETEL EQU OFD68H ;D
EQU OFC2CH 3A PC3 EQU OFECOH A
EQU OFD&6FMH 3D PERSONAL_DEBOUN EQU OFESAH 3D
EQU OFDT0H D PLAY_IT EQU OFD56H
EQU OFEASH 3D POLLER EQU OFD3EH ;P
EQU OFD6EH 3D PORT_COLLECTICN EQU OFDI1H 3
EQU OFDBBM 3D PORT_TABLE EQU OFC27H
EQU OFDssn P PRINT_BUFFER EQU OFCT76H 3D
EQU OFD4TH P PTRN_NAME_TBL EQU OFEA3H ;0
.EQU OFD&FH 3D PYR_TO_LST_OF_S EQU OFESEM ¢
EQU OFD72H 3D PTR_TO_S_ON_O EQU OFETOH 3
EQU OFDD9M 3D PTR_TO_S_CN_1 EQU OFET72H 3
EQU JFDSCH 3P PTR_TO_S_ON_2 EQU OFET4H 3
EQU OFDE2H 3D PTR_TO_S_ON_3 EQU OFZ76H 3
EQU OFDE1HN 3D PUT_ASCII EQU OFD1TH ;P
EQU OFES8BH 3D PUT_VRAM EQU OFD2CH 3
EQU OFDEOH 3D PX_TO_PTRN_PJS EQU OFD35H ;7
EQU OFDBAH D JUERY_BUFFER EQU OFDACH
ECU OFDFFH 3D READ_REGISTER EQU OFJ23H 3
EQU OFDFDH 30 READ_VRAM EQU QFCIJH ;P
EQGU OFDCBH 3D RETRY_COUNT EQJ OFD0oH 32
EQU OFDD4H 3D REV_NUM EQJ OFD60H
EQU OF373H ;D SAVE_CTRL EqU OFET8H 3
EQU OFDDTH 3D SECTORS_TC_INIT EQuU OFDB6H 3
EQU OFD26H ;P SECTOR_ND EQU OFD87H
EQU OFDE3H 3D SCUNDPORT EQU OFC2FH 3
EQU OFEO1IN 3D SOUNDS EQU OFDS9H
EQU OFDCBH D SOUND_INIT EQU OFDSO0H
EQU OFD2FH 3P SPIN_SwWO_CT EQU OFES8H
EQU OFD23K ;P SPIN_SW1_CT EQU OFES9H 3D
EQU OFBFFH 3A SPRITEATTRTBL  EQU OFD6éH ;0
EQU OFD75H D SPRITEGENTAL EQU OFD6&6H ;D
EQU OFETEH :0 START_BLOCK EQU OFE12H ;D
EQU OFD38H 3P STROBE_RESET_PD EQU OFC2EH 4
EQU OFC17H ;A STROBE_SET_PORT EQU OFC2DHM ;A
EQU OFC13H A SWITCH_MEM EQU OFDleH ;P
EQU OFC19H A SWITCH_TABLE EQU OFC1TH :a
EQU OFC1AH ;A TEMP_STACK EQU OFEéEH 0
EQU OFCIBH ;A TURN_DOFF_SQJUND EQU OFD53n P
EQU OFCI1CH A UPJATE_SPINNER EQU OFD&lH 3P
EQU OFC1DH A UPPER_LEFT ECU OFEALIM D
EQU OFC1EH A USER_BUF EQU OFEOS&H 3D
EQU OFC1FH A USER_NAME EQU OFELOH D
EQU OFC20H A VOP_CTRL_PORT EQU OFC25H A
EQU OFC21H 3A VOP_DATA_PORT EQU OFC2AH ;A
EQU OFC22H A YOP_MCOE_WORD EQu OFD61N D
EQU OFC23H :A VOGP_STATUS_BYTE EQU OFD63H ;D
EQU OFC24n A YECTOR_08H EQU OFBFFH ;A
EQU OFC25H ;A YECTSOR_10H EQU OFCO2H :A
YECTOR_18H EQU OFCOSH A
YECTOR_20H EQU OFCO08H A
VECTOR_28H EQU OFC03H ;A
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VECTOR_30H EQU OFCOEH :A _REQ_TAPE_STAT £Qu QFCBTH ;P
VECTOR_38h EQU OFC11H ;A _RESET_FILE EGU OFCC6OH 3P
VECTOR_66H EQU OFCleH 3A _SCAN_ACTIVE EQU OFCBAN ;P
VOL_BLK_S2Z EQU OFDDCH 3D _SCAN_FOR_FILE E&U OQFCFCH 3
VRAM_ADDR_TABLE EQU OFD64H 3D _SET_DATE EQuU OFCDBH ;
WRITE_REGISTER EQU O0FD20H ;P _SET_FILE EQU OFCCFR 3P
WRITE_VRAM EQU 0FDlAM 3P _SOFT_INIT . EQU OFCBDH 3P
WR_SPR_ATTRIBUT EQU OFD3BH 3P SGFT_RES_BDEV EQU OFC30n 3
X_MAX EQU OFETBH 3D _SOFT_RES_XBD  EQU OFC93N
X_MIN EQU OFETAH 3D _SOFT_RES_PR EQU OFC96K 3P
Y_MAX EQU OFETDH 3D _SOFT_RES_TAPE EQU OFC99H ;P
Y_MIN EQU OFETCH 3D _START_PR_BUFF EQU OFC3CH P
_CHECK_FCB EGU OFCFOH 3P _START_PR_CH EQU OFC9FH
CLOSE_FILE EQU QJFCC3H ;P _START_RD_1_BLO EQU OFCA2H 3P
“CINS_DISP EQU OFC33H ;P _START_RD_CH_CE EQU OFCASH ;
_CONS_INIT EQU OFC36H 3P _START_RD_KBD EQU OFCABH 3P
_CONS_QuT EGQU OFC39H ;P _START_WR_1_BLO EQU OFCA3H ;P
_Cv_A EQU OFDOEH 3P _START_WR_CH_CE EQU OFCAEH 3P
_DELETE_FILE EQU OFCELH 3P _SYNC EQU OFCBIH 3
_DLY_AFT_HRO_RE EQU OFC3CH 3P _TRIM_FILE EQU OFCEDH 3
_END_PR_BUFF EQU OFC3FH 3P _WRITE_BLGCK EQU OFCFéH 3
_END_PR_CH EQU OFC42H ;P _WRITE_FILE EQU OFCOSH 3
_END_RD_1_BLOCK EQU OFC45H :P -WR_1_8L0CK EQU OFCB4H 3P
_END_RO_CH_DEY EQU OFCe8H ;P _WR_CH_DEV EQU OFCB7H 3P
_END_RD_KBD EQU OFC&4BH ;P

_END_wR_1_BLOCK EQU OFC4ENM 3P
_END_WR_CH_DEY EQU OFCS51H P

_EDS_1 EQU OFD05H 3P
_E3S_2 EQU OFGOBH 3P
_E0s5_3 EQU OFGO3H 3P
_EDS_START EGu OFC30M ;P
_FILE_GUERY EQU OFCFFH 3P
_FIND_DCB EQU OFCS54H 3P
_FMGR_INIT EQU OFCBAH ;P
_GET_DATE £Qu OFCDBH 3P

_GET_DCB_ADDR  EQU OFCS57M 3P
_GET_PCB_ADUR EQU OFC54H 3P
_GGTO_wP EGU DFCETH 3P
_HARD_INIT EQU OFCSDH 3P
_HARD_RESET_NET EQU OFC6OW 3P
“INIT_TAPE_DIR EQU OFCBOM 3P

_MAKE_FILE EGuU OFCC9M ;P
_MGDE_CHECK EQU OFCFIH 3P
_CPEN_FILE EQU OFCCOH 3P
_POSIT_FILE EGu OFDO2H 3P
_PR_BUFF ECU OFC63H 3P
“PR_CH EQU OFC66H 3P
_GUERY_FILE EQU OFCCCH 3P
_RO_1_BLOCK EQU OFC69H 3P
_RO_DEV_DEP_STA EQU OFCE4H 3P
_RD_KBD EQU OFC6CH 3P

_RO_KBD_RET_COD EQU OFC6FH P
_RU_PR_RET_COGE EQU OFCT2wn P

_RO_RET_CGOE EQU OFC75H :P
_RD_TAPE_RET_CO EQU OFCZ8H ;P
_READ_BLOCK EQU OFCF3H ;P
_READ_EDS EQU OFCEAH 3P
_READ_FILE EQU OFCDZH 3P
_RELOC_PCB ECU OFCTBH P
_RENALME_FILE EQuU OFCODEH 3P

_REGUEST_STATUS EQU OFCTEn ;P
_REQ_KBD_STAT  EQU OFCS8IH 3P
_REQ_PR_STAT EQU OFCB4M 3P
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ECS Error Codes
DCB_NOT_FOUND EQU 1
DCB_BUSY EQU 2
DCB_IDLE_ERR ECYJ 3
NO_DATE_ERR EQU 4
NO_FILE ERR EQU 5
FILE_EXISTS_ERR EQU 6
NO_FCE_ERFK EQU 7
‘MATCH_ERR EQU 8
BAD_FNUM_ERR EQU g
EOF_ERR EQU 10
TOC_BIG_ERK QU 11
FULL_DIkK_EERER EQU 12
FULL_TAPEL_ERR EQU 13
FILE_NNM_ERR EQU 14
RENAMI ERR EQU 15
DELETE_ERR EQU 16
RANGE_ERR . EQU 17
CANT_SYNC1 EQU 18
CANT_SYNC2 EQU 16
7RT_ERK EQU 20
RQG_TP_STAT_ERR EQU 21
DEVICE DEPD_ERR EQU 22
PROG_NON_EXIST EQU 23
NO_DIk_ERR EQU 2u
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4.,2.1 Introduction

This subsectlon presents an overview of the ColecoVision
Operating System, referred to as the OS or 0S_7. 1n contrast
to the typical definition of an operating system as a run-
time executive, the ColecoVision OS is a run-time user's
library that provides access to modules which control events
related to graphlcs, sounds, timing, etc.

Appendix 3 contains the detail sections of the ColecoVision
Programmer's Manual, which document each module. Tncluded
are the calling sequence, input/output parameters, side
effects, and and calls to other OS routines. The documen-
tation assumes that the programmer 1s famillar with the Z80
instructlon set.

The ColecoVislon OS provides power-up procedures and system-
defined entry points for the user. It handles input/output
operations and housekeeping functions. The OS provides the
displayable ASCII character set and vectors into the
cartridge memory space that correspond to the Z80 hardware
restart and Interrupt vectors.

The OS software can be divided functionally as follows:

~ Graphiecs Generation

- Sound Generation

~ Interrupt Handling and Write Deferral
- Timing

— Controller Interface

~ Boot-up

- Miscellaneous Utllitles

- Defined Reference Locatlons

4,2,2 Graphics Generation Software

Software In thls area 1s divided Into the chip driver level,
the table level and the obJject level. First, there are chip
drivers for the TMS 93828 level. Software to initialize and
manipulate tables belongs to the table level. Video graphics
are generated by objects on the objJject level. Each object
has 1ts own definlition of tables, frames and display loca-
tlons called out by the user.

4,2.3 Sound Generation Software

Sound generation software produces tones and muslc by table
"look-up." The software also has provlslons to produce spe-
clal effects. A prioritization scheme allows 1mportant
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sounds to overlay less important background sounds without
destroying their continuity.

Interrupt Handling and Write Deferral Software

When the 0S 1is accessing the VDP register or VRAM, protection
may be needed when a VDP interrupt occurs. Interrupt
deferral routines handle this situation when top-level
graphics software 1s 1n use. Bulletin No. 10 in Appendix D
of the ColecoVision Programmer's Manual llsts additional
Interrupt deferral software to fix the problem at low-level
VDP access.

Timing Software

In a real-time application, timing 1s essential to the system
operatlon. The OS timing software manages the software
timers allocated by the user. It allows the user to start
the timer, update the timer, check 1f 1t 1s timed out and
then relinguish the timer. The number of software timers
that can be supported depends on availlable cartridge RAM.

Controller Interface

The controller interface has several features:

The process of scanning, debouncing and decoding controller
Inputs 1s automatic upon invoking the OS routines.

The software only debounces and decodes those inputs that the
user wishes to access.

The user has the option of bypassing automatic scanning and
decoding and accessing the raw controller data, 1f necessary.

Boot-Up Software

The OS performs certain initialization tasks, such as turning
off the sound chip, 1nitilalizing buffers and flags, and
display of the standard logo screen. If no game cartridge 1is
present, 1t warns the user to turn off the system before
attempting to Insert a cartridge or expansion module.

Tf a cartridge 1s present, the 0OS reads the cartridge title
from a predefined location and displays it along with
copyright information. This screen is dlsplayed for a short
time before the 0S relinguishes control to the cartridge

sof tware.

Miscellaneous Utilities

Thls software includes some low-level utilities, evolved in
conjunction with the graphlcs and sound packages. Tt inclu-
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des a nibble arithmetic package and a routine that displays a
standard game-optlon screen.

4,2.9 Defined Reference Locatlons

OS_7 has a number of system-defined reference locatlions in
the areas of cartrldge RAM, OS ROM and Cartridge ROM. The
user-accessible locatlons are listed in the file, OS_SYMBOLS,
Rev. 2 (Appendix F of the ColecoVision Programmer's Manual).
It 1s IMPORTANT for the user to call the OS subroutines
through those authorized entry points (Jump Table). The user
also must be aware of the limitation of using cartridge RAM
as a scratch pad due to the predefined OS data areas and
stack memory. Locations at the beginning of the cartridge
program may be accessed for pointers to the tables and buf-
fers in CRAM. Also in this area, restart and interrupt vec-
tors are defined for the user. Section X of the ColecoVision
Programmers Manual lists all the system defined locations in
2all memory areas.
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5. TAPE FORMAT AND OTHER TAPE CONSIDERATIONS

There are two types of tape format for ADAM data packs. Type
GW tapes have block 0 at the end. Type HE tapes have block 0
in the middle. An example of a type GW 1s The Buck Rogers™
Plaent of Zoom™ Super Game. Both SmartBASIC and the blank
data pack are examples of type HE tapes.

The capacity of the tape 1s 256K, Blocks are defined as 1K
in length. There are two tracks, 128 blocks per track.
Block numbers refer to the block of data on a data pack
referenced by application software. The following illustra-
tion shows physical block positlons.

FORMAT GW (Block 0 at the end)

<<--- tape motion

0 40 TF block no.
80 of0] FF block no.

Format HE (Block 0 1in the middle)

<---- tape motlon
4o 7F 0 3F block no.
S 2 5 3 5 51t 321331ttt tr‘ack O
80 BF CO FF block no.

Considerations 1n Chooslng Tape Format

Type GW tapes do not contain a directory. Type GW tapes can-
not be readily copled, so users are not able to easily copy
one GW tape to another GW tape.

Type HE tapes are compatlble with other type HE tapes. 1f a
program needs to store Information on a separate data pack,
access or be accessed by other software, then a type HE tape
1s suggested.
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6. SmartWRITER
6.1 Memory Map
EOS_BOOT 0 INT, VECTORS 0
100H HI_AUX_ACCE3S_ROUTINES
HI_AUX_DATA_BUFFER LOOH
800H
WORDPROCESSOR
ROM PROGRAM LOW
32K INTRINSIC TEXT
RAM
32K
TFFFH
- WP RAM
CURRENT_WINDOW 8488H
9108H
WP RAM
UNDO_WINDOW 919AH
QOE1AH
WP RAM QFE2AH
LOW_STACK A269HE
ROM HIGH STACK A26AH
32K AG6AAH
PUT/FETCH LOW MEM.
(AUX) MEM ATC9H 32K
WORDPROCESSOR RAM D38FH
D390H
N EOS —T T~ P M~
FFFFH
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6.2 SmartWRITER-Compatible Files

Files must meet certaln criteria to be compatible with
SmartWRITER. SmartWRITER files have the user fille attribute
bit set, and the last character of the fille name 1s H.
SmartWRITER filles start with a header and ASCII informatilon
begins after the header. The first two bytes of the file

define the length of the header. The third byte contalns the
application code (1 for SmartWRITER). The format of the header
1s determined by the application code. Backup versions of
SmartWRITER files have a lower-case "h" as the file type.

An example of a SmartWRITER flle follows:

BYTE DESCRIPTION

HEADER_SIZE_LOW (=256)
HEADER_STIZE_HIGH (=0)
FILE_TYPE_CODE (=1)

TOP_MARGIN

BOTTOM_MARGIN

LEFT_MARGIN

RIGHT MARGIN

LINE_SPACING

TAB_ARRAY (1) [0 = NO MRG, 1 = MRG]

oo wWwMNLHO

89 TAB_ARRAY (80) [0 = NO MRG, 1 = MRG]
90 UNUSED

258 UNUSED
259 FIRST ASCII DATA BYTE

n ASCTI DATA
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7. SmartBASIC

SmartBASIC is generally source-code compatible with Applesoft
BASTC. PEEKS and POKES, and other machine-dependent features
of Applesoft BASIC are different 1in SmartBASIC.- SmartBASIC
graphics feature four modes:

Text mode = 24 lines of 31 characters

low resolution graphics - 40 x 40, with four lines of
text

high resolution graphics - 256 x 160 with four lines of
text

Pure high resolution graphics - 256 x 192
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7.1 Memory Map
0
VECTORS
100H
LOW BASIC
INTRINSIC CODE
RAM
32K
6A9EH
SYMBOL TAEBLE
!
A
TOKENIZED
USER PROGRAM D18 0H
BASIC STACK
| D38 0H
D390H
[ FILE CONTROL BLOCK HEADERS
D4OOH
FCB BUFFERS (3X1KB)
EOOOH
EOS CODE
F400H
ADAVMNET DEVTCE DRIVERS FBFFH
HTGH EOS DATA TABLES
INTRINSIC FC30H
RAM EOCS JUMP TABLES
32K FD50H
GLOBAL RAM AREA
FECOH
PROCESSOR CONTROL BLOCK
FEC4H
DEVICE CONTROL BLOCK
FFFFH

DMA RESERVED BYTE




ADAM™ TECHNICAL REFERENCE MANUAL
PRELTMINARY RELEASE CHAPTER 3 SOFTWARE

8. SUPER GAMES AND OTHER PROGRAMS USTING O0S7

Refer to Chapter 5, Section 2 for a detailed explanation of
the Buck Rogers™ Planet of Zoom™ Super Game. The Buck Rogers
game serves as an example for developers of super games.

8.1 MEMORY MAP
0000
ColecoVision
0S_7 16 K
VIDEO
2000 DATA
53K
ADDRESSSARLE
RAM
PROGRAM
AREA
FL00 ¥FEOS
FFFF
Z80 RAM VDP RAM

¥ ADAM EOS starts at D390. In this example of a super game,
only the AdamNet device drivers in EOS are needed. Refer to
Chapter 3, Subsection 4.1.1, EOS Overwrite Addresses.

Address 0000 through 1FFF

0S_7 ROM 1is available for program use and reguires 8K,

Address FL400 through FFFF

EOS 1s used to access peripherals and files, and requlres 3K,

Address 2000 through F3FF

The remaining 53K of Z80 RAM is avallable for program and
data storage. O0S_7 uses RAM from 7000H through T73FFH.

Address 0000 through 3FFF VDP RAM

Unused portions of the 16K VDP RAM may be used as temporary
storage. VDP RAM may not be loaded dlrectly from tape, but
must be read into intrinsic RAM, then transferred using one
of the VDP access routines.
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9. ROM-BASED CARTRIDGE PROGRAMS
9.1 Memory Map
0000
0S_7
2000
7000
73FF | CARTRIDGE RAM |
8000

CARTRIDGE ROM
(UP TO 32K)

FFFF
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CHAPTER 4: OPTIONAL PERIPHERALS

This chapter wlll be developed as optlicnal peripherals become
available,
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CHAPTER 5: DEVELOPMENT TOOLS AND UTILTTIES

1. SUPER GAMES

This section explains background loading, tape mapping and
playabllity of super games and other programs that use 0S 7.
Familiarity with 0S_7 1is assumed. The information and
examples in thils sectlion should help programmers who are
accustomed to cartridge software adapt to tape-based software
more easily.

1.1 Background Loadlng

The background loading software (see Subsection 1.7) 1is
designed to load overlays from data pack to RAM while the
program 1s executing, Care must be taken that data being
loaded during executlon does not destroy data that is
controlling execution. A good approach 1s to use two buf-
fers. One buffer 1s loaded while the other 1s controlling
program executlon,

1.2 Timling Considerations

Each background block read takes about one second assuming no
retries and no repositioning. Retries take about 1.2 to 1.4
seconds and only happen 1f the checksum fails to compare on
read. There are a maximum of three attempts to read a block
on the tape, then the checksum failed code 1s sent.
Repositioning takes as long as one second to find the current
position on tape (approximately one second for every 80
inches of tape travel). Repositioning 1s automatically
handled by the drive. For the NMI driven tape manager, addi-
tional overhead in transfer time averages 8 milliseconds (15
60hz clock tick). Buffering data for transfer to VDP-RAM
results in Z80 CPU usage assuming use of WRITE_VRAM. The
following table shows the Z8B0 CPU time used in VDP-RAM wri-
tes.

TABLE 4: Z-80 CPU TIME FOR VDP-RAM WRITES

Number of bytes to transfer Milliseconds
1 0.077
10 0.175
100 1.16
1000 11.25
2000 22.4
L4000 4y .8

8000 89.6
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1.3 Mapping
The programmer must lay out the data to minimize load time,
through mapping. Minimizing load time 1s the most cruclal
aspect of deslgning super games.
Since the data on tape 1s a memory image, 1t may be read
directly into Z80 RAM and immediately executed. The
programmer should diagram the tape blocks on a time line,
following the timling considerations in Subsection 1.2. Some
action on the screen must hide the loading process.
Rewinding and positioning time must be included in calcu-
lating load size and load time,
An example of a time line diagram follows. It shows the
screen actions and what 1s loaded in background while the
action is taking place.
TTME IN BLOCK
SECONDS SCREEN LOADING ADDRESS NUMEER
0 BLANK COLD START C8 00H 0
1 MATN 8000H 1
2 8400 2
3 8800 3
4 TITLE SCREEN OVERLAY 3 8C00 4
5 9000 5
6 9400 6
7 9800 7
8 LOGO SCREEN 9C00 3
9 AQOO 9
10 ALOO 10
11 AB OO 11
12 SELECT OPTTONS ACOO 12
13 BOOO 13
14 B4OO 14
15 B80O 15
16 GAME START BCOO 16
17 [ ¥REWIND TO TRACK 1 SECTO 128
18 5 SECONDS OF REWIND TIM
19 FOLLOW ]
20
21
22 OVERLAY 4 C000 129
23 C400 130
24 800 131
25 ETC... CCo00 132

TIME LTNE DIAGRAM

Overlay Control BRlocks
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To read memory images into RAM, three pleces of information
are required. They are:

Start of memory buffer of transfer address 2 bytes
Start of memory 1lmage on tape or block number 2 bytes
Number of 1K Blocks 1n the memory image 1 byte

Thils Information 1s organized into a 5-byte block called an
Overlay Control Block (OCB). The overlay control blocks are
organized into an Overlay Control Table (OCT). The OCT
controls the loading of data from tape using the tape Inter-
face software described in Subsection 1.6. The table should
be pointed to by a two byte pointer and it should be ter-
minated by a byte set to FF. The Overlay Control Table
should be loaded immedlately after the cold start loader.

Start of Game

EOS loads Block 0 (the cold start loader) to C800H and passes
control to 1t. The cold start loader then 1nltlallzes the
system and loads enough of the maln program to allow some
user interaction to begin. The following rules deflne the
Interface to the cold start loader.

The main program is loaded to location 8000H.

Immediately following the ColecoVislon 0OS vectors at 8000H,
and the game name, 1s a polinter to the OCT., The flrst entry
in the OCT describes the main program.

Control 1s passed to the maln program by the vector at
address 800AH as defined in the OS_7 PRIME.

The maln program must contaln the OCT in the first 1K block.

The maln program must contain the background loadling routlnes
described in Subsection 1.7. They are regulred to reside in
the first 3K.

Tne main program must 1mmedlately display graphics or allow
some user Iinteraction.

Once control is passed to the maln program, game play must
start as soon as possible,

When control is transferred to the main program, Register B
contains the boot device TD. Reglster B should be stored at
the globally defined address DEVICE_TD.

Subsection 1.5 is an example of the B000H area code whilch
interfaces to the cold start loader. Compare this to the
area defined in 0S_7.



FILET CART:ROB

MEMLETT-PACKARD: CART (c) Coleco 1984 Fri, 18 May 1984, 14:59 PAGE

LOCATIDN OBJECY CODE LINE SOURCE LINE

8000
3002
1004
1004
8008
B00A

800C
B00F
8012
’0Ls
soLs
soiLB

021

8024
0029
B02E
8031

403s

8als

<8000>

S55AA
0000
o000
0000
0006
B803E

C38039%
C3803y
C3803Y
c3is0dlY
C38039
Cc3so03®

c3803C

C3N03A

53555045582
2F4T414045
$320102F31
393834

oooo

~1a0*

1
3
&3 This is an exsmple of the OCA pointer following the game name

s i(ssction and how to store the boat device number for future usae.

6 3The RMAM at B000M is defined in grester detail in the Colecovision
7 IPregramsers Manual.

]

9

aRG 8000N
10 ____ EQu 0000
11 & ¢8 CARTRIDGE SOFTWARE POINTERS 8000H s8¢
121 meemem e r— et s esasssme——————— o e —————
13
14 MEX 55:AA iCartridge present: Colecowision loge
15 DEFW e iPointer to the sprite nams table
16 DEFud I {Polnter to ths sprite order table
17 DEFW — iPointer to the warking buffer for WR_SPR_NN_VBL
18 DEF ——— iPointer to the hand controller input aress
19 DEFM MAIN_PRDG jJEntry point to the user pragran
20
21 ..“....“.‘...t..t.t‘o..‘.‘tt....O..‘t.##.t‘.t‘n.‘.“tt‘.t.t..‘.
22
23 Jr RST sRST DAY
24 JP RSY IRST 10
28 Jr RS T TRSYT 18
PL Jr RST dRSY 20
27 JP RSY IRST 23
21 JP RS Y SRST 30
29
30 & YMIS IS THE MASKABLE INTERRUPT SOFY VECTOR
3 Jr MASX _INT
32
33 & YMIS IS THE MNI SDFT VECTVOR.
3 L YOPINT
33
E1 ..l.t’...‘..“t‘tlt‘.....‘l.“"t‘Ottttttt.‘lt“t..‘.#t....tl...o
37 ..
3 - ' 8% Ceme name section ¢
39 ! B .
40 ' DEFR “SUPER®
41 DEFN “/GAMES ",1DH,"/1984°
42
43 3 10# = Copyright symbol
4“6 3 LEHs1FH = Trade mark symbol
49
46 BESESESSSEUTSEEIDEAUSEISBIEEEEIENETORSFEREBESSLOSDESEERASEENEETNES
&7
A8 ExT ace
49
$Q OEFW ocs : A pointer to tha DCB must follow the
51 tdate in the Qgame name.
52
$3 DEV_ID DEFB 8 : This Ls the default DEVICE _IDy See MAIN_PROG (below) for
564 shooted from a different device.

55 SHAARUREITCE RO KRR u-tv-a#ttnt-nauuatvntunnutaatoununantuuttnnntan

applications

1

G°1

J9pBOT 3J4B31S PIOD 03 90BJJA93UI =-8pPO) BIJY HO00Q

HSVETHH AHVN1W1THYd

TYANYW HONAHHIAHY TVOINHOJL

G UIL4VHD

SHILITILA CGNV STI00L

~HYAY



FILE: CARTIRUSB

LDZATIGN 03JeCT (LODE LINE

3039

8034

B0 3C

301k
803E

803F

Errors=

€9

ED&S

EDeD

78

328038

57
53
53
60
61
62
63
66
05
65
67
643
63
70
T1
T2
73
Tée
1S
16
17
78
79
B0
81
82

HEWLETT-PACKARD:

SOURZE LINc

CART

(c) Coleco 1984 Fris

L$3

SRR EL SRS EEP PR R LRSS AT LR P T E T S

1280 restarts to he defined

sNon maskable interrupt processing-
tNormally used for critical timing:
music

processing timers

sprite motion processing

EXT
MAIN_PRCG
D

L0

7180 maskable 1nterrupt vector-
sNormally used with spinner suitch?
steering whael

sports controller

roller controllier

_HARD_INIT,COLDSTART

18 May 1934,

16:53

PAGE

2

AyB s Main prog i1s entered with the Device ID in the B registe

$If it is not saveds the DDP manager or application will o

srun from Drive A.
COEV_ID),A

i The rest of the application follows.aea



FILE: L. T:RDSB CROSS REFERINCE TaBLE PAGE
LINE® SYMaoL TYoE REFERENTES
15 COLDSTART

53 D&v_1D
76 MAIN_PROG

63 MASK_INT 31
48 0OcB
5% RST 23924425926427923

62 VOPINT
75 _MAROD_INIT
10 ____ 15916417,18

34

2 M D kT B> P DIN
w
(=)
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1.6

1.6.1

Tape Interface Software

The tape interface software loads RAM from tape 1n background
using the OCT structure defined in Subsection 1.7. The entry
polnts for these modules are described In the following sub-
sections. The tape manager programs are interrupt driven and
should be called on every clock cycle (60Hz) to drive
background loading. The OCT, DDP MANAGER (Subsection 1.10)
and TAPE INTERFACE (Subsection 1.95) or DDP_INTERFACE
(Subsection 1.11) must be 1linked into the program.

Tape Manager Programs

The tape manager conslsts of two Interchangeable parts depen-
dent upon environment.

TAPE_MANAGER

The program TAPE_MANAGER (shown in Subsection 1.8) is
designed for use on the HP64000. This program allows
for simulated tape I/0 via the HP disk, and should be
used 1n conjunction with TAPE_INTERFACE.

DDP_MANAGER

This program, shown in Subsection 1.10, replaces the
tape manager In workling games. Entry points and inter-
face are identical to the TAPE MANAGER except that this
module uses EOS calls to manipulate the tape. DDP_
MANAGER should be used 1in conjunction with
DDP_TNTERFACE.

The final version of the game should have the DDP_MANAGER
installed. The tape managers are fully interchangeable.
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1.6.2

TAPE TINTERFACE

TAPE _INTERFACE consists of a set of entry polnts and data
passed in the accumulator. DDP_INTERFACE 1s similar to TAPE_
INTERFACE, except that some labels are different,

Entry Polnts Accumulator Comments

LOAD OVERLAY OVERLAY NUMBER The code uses the overlay
nunber to look up OCT infor-
mation. The overlay is
loaded from tape to Z80 RAM.

WRTITE OVERLAY OVERLAY_NUMBER As in LOAD_OVERLAY, but data
flow 1s from RAM to tape.

ABORT TAPE =-me—ccc—e————- Aborts all tape functions.
Resets tape. Makes tape
ready to lmmediately receive
new commands., Does not repo-
sltion tape.

TEST TAPE = ————m——mme—e—— Returns status of tape.
Status from TEST-TAPE may show the followlng conditions.

OK

Checksum failled
Block not found
Tape not present
Device not present

SFWR O

The checksum shows that after three retries, the tape block
was not read correctly and the data transferred by the read
command is not valid.



FILE: oUB:TDS

LOCATION OBJECT CODE LINE

goo0
0000

oona
00902
00ne
a00s

8000
0col
1¢

1
3
4
s
&
'
8

9
10
il
12
13
1s
15
16
17
18
17
20
21
2
23
FL}
25
2&
217
28
29
3o
1
32
13
3
35
35
r
19
kR
4«0
&1
42
)
[YS
45
46
a7
49
&9
50
51
52
51

.
.
.
.

S

MEMLETT-PACKARD: 0CS% (c) Coleco 19A2 Confidentinal Tue, 15 May 1984, 20:39 vact I

SOURCE LINE

"rso~
NAME “Rev O - DTT=

DESCR_DCY Macep

-GOTO ENDESCR _OCB
Author? ory
Project? WAFER, A132

Starting dete:25margl

PEFELTRBNRNRAORNODNOKOCRNALLOTNN
«  gCs orvry o
BELACENNRNEDNSOBDNROCIDONRDEDS

Rev. Date Nowme Change
1
] 25merg)} ory Injtial Pseudo code

MAME: CB  (OVERLAY CONTRIL BLOCK TABLE)
TuE OCH OESCRIBED BFLOM IS AN EXAMPLE ONLY AND DOES NJIT DESCRIBE
ANT GAME, I AM SKHOWING A MAIN PROGRAM STARTING AT NQQDM,
T4E BACKUP COPY DF THE COLD START LOADER ALSD GETS LO4OFD AT 8000M.
THERE ARE 18 CVERLATYS DESCRIBEQ IN THIS DCT. THE LASY TWO ARE
SPARE. TW0D DESCRIBE VANITY SCREEN AND DATA

ENDESCR_DCA:
MEND

SEXTERNAL DATA AREAS USED:
H ExT

$GLOBAL OATA AaREAS DEFINED:
LA ocs
EXT oL _PIR

SLOCAL EQUATES

+GLOBAL EQUATES

B e e = e o e i e 2 o i o
acs MACRO LP1.EP2,LP) SLOAD ADDRESS,ALOCK NJMIER,NUMBER DOF BLODCKS
® REY 0 DTT. 7712783 coded and tested
OFEFs L2y STRANSFER ADDRESS DOF THE OVERLAY (WHERE DOES 1T GET (LDADED IN
DEFW Le2 $BLIOCK NUMBER DF THE F125T ALGCK IN THE OVERLAY
0EFB LP) tNUWBER DF fK BLDCKS TO TRANSSER
MEND
B e e e A A et e o s e e e = e o e e e e e o
P06
oca:
oca 080G0H,1,.16 IMAIN PRDGRAM
& REY 0 OQTT. 7/12/3) coded and tested
DiFM 0B000H STRANSFER ADCRESS DF YHE DYEQLAY (WHMERE DOES IT GET LDADED
DFFu 1 $BLACK NUMIER 0OF THE FIRST BLJICK IN TYF DVERQLAY
arFn 15 SNUM3ER JF §K BLOCKS TG TRANSFER
oce 03000mn,1e16,15% SBACCUP MAIN PROLRAM

Ram)

1IN RaAM)

LT

9JBM] JOS JUTPBOT PUNOJBHOBY

JSVHATIY AHVNIW1THHd

TYANVIW HONHHHIAHY TYOLNHOHL

¢ HYALdVHO

SHILITILA CNV S7T00L

wHYJVY



FILE:

LOCATION

000S
0007
0009
0004

000a
gooc
000E
0COF

000F
0011
0013
001¢

0014
0o1l6
0018
0oeC19

0019
o018
Q010
001E

001E
0020
D022
0023

Do23
0025
0027
0028

0028
0024A
go02cC
Q020

0020
002F
0031
0032

0032
0034
D036
00137

0037
0039
0038
g03cC

¢03c

ac”

15

0BJECT

8000
0011
10

2600
0021
0T

cooo
0028

2400
0030
06

coGo
0036
08

2400
003E
06

cooo
0044
08

2400
00&n
04

7C00
0081
01

cooo
00BE

26400
00sC
07

coogo

CODE LINE

[+ o o o o> w o w W w
+0U100008‘000OUJ'000N¢0¢0h—000OQO00'0000’(HQQOON’O’OOQ?OQ\.HO”’

[s )

HEWLETT-PACKAQD:

JC3 (c¢) Coleco

SOURCE LINE

REV 0 QO7T7T,
CEFW
DEFW
DEFR
ocs
REY 0 DTTY,
DEFW
DEFW
DEFB
o] ]
REV 0 DTV,
DEFwW
DEFM
DEFS
oca
REY Q0 27T,
DEFwW
DEF U
DEF3
oce
REV D0 DTT.
DEFW
DEFW
DEF3
oce
REY 0 07T,
DIFW
DiFW
DeEFAa
ocs
REV 0 DTT.
DEFMW
DEFW
DEFB
oce
REV 0 DTT.
DEFwW
DEFW
DEF3
gcae
REV 0 DTT.
DEFwW
DEFwW
DEFB
ocs
REY 0 OTT,
DeFw
DEFW
DEF3
ocs
REV 0 D7T,
DEFuW
DIFW
DEFR
acs
REV 0 DTT.
DEFW

1982 Co..ridential Yua, 15 May 1984, 20:30 PAGE
1712783 coded and tested
08000H STRANSFER ADDRESS O0F THE OVERLAY (WHERE DOES IT GET LOADED IN
1+16 sBLOCK NUMBER OF THE FIRST BLOCK IN THF OVFRLAY
16 sNUMBER OF 1k BLOCKS T2 TRANSFER
02400H,1416416,7 ¢sOVERLAY 3
7T/712783 coded and tested
0264004 »TRANSFER A4DDRESS OF THE OVERLAY (WHERE DOFS 1T GET LOADED IN
1416416 sBLOCK NUMBER 0OF THS FIRST ALOCK IN THE COVERLAY
7 tNUMBER OF 1K BLOCKS TO TRANSCER
OCOOCH,1+416416+7,8 tOVERLAY ¢
1/12783 coded and tested
OCODOH iTRANSFER ADDRESS OF THE OVERLAY (WHERE DOES IT GET LDADED 1IN
141641647 :8LOCK NUMBER OF THE FIRSTYT BLDCK IN THE DYERLAY
8 SNUMBER OF 1K BLOCKS TD TRANSFER
D2400H,1416+164748,6 sOVERLAY 5
1712783 coded and tested
026400H +TRANSFER ADDRESS OF THE OVERLAY (WHMERFE DOES IT GET LOADED IN
1416¢1647+8 +BLOCK NUMBER OF THE FIRST BLOCK IN THME DVERLAY
& sNUMBER DF LK BLOCKS TO T2ANSFER
OCOODHy1+1641627+846,8 SOVERLAY 6
1712783 coded and tested
0CO0OH sTRANSFER ADDRESS OF THE OVFRLAY (WHERE DDES 1T GET LOADED IN
1416416474844 +BLOCK NUMBER QF THE FIARST BLDCK IN THE OVERLAY
B tNUMBER OF 1K BLOCKS TO TRANSFER
02400M4,124164156¢T74845648,6 ¢DVELAY 7T
1712783 coded and tested
026400M sTRANSFER ADDRESS OF THE OVERLAY (WHERE DDES IT GET LOADED IN
1416+416¢7+84648 $BLOCK NUMBER OF THME FIRST BLOCK IN THE OVERLAY
& sNUMBER QF 1K BLOLXS TO TRANSFER
OCO00H,1416416+T74845+4845,5 sOVERLAY 8
7712783 codaed and tested
0C000H ¢ TRANSFER ADDRESS OF THE OVERLAY (WHERE DDES IT GET LOADED IN
1416+164T748464846 $8LOCK NUMBER OF THME FIRST BLDCK IN THE QOVERLAY
] TNUMBER 0OF 1X BLOCKS YO TRANSFER
02400H,14164164T282648+645,4 sOVERLAY 9
1712783 coded and tested
024004 +TRANSFER ADDRESS OF THE DVERLAY (WHERE DOES IT GET LOADED IN
1416416+T+84648+64+6 sBLOCK NUMBER 0OF THE FIRST BLOUCK IN THE DVERLAY
4 sNUMBER DF 11X BLOCKS TO TANSFER
QTCO0O0H,128+1,1 TREWIND C(NEVER ACTUAL EXECUTEABLE CODE)
1712783 coded and tested
07C00KR s TRANSFER ADDRESS OF THE DVERLAY (WHERE DODES IT GET LDADED IN
12841 $BLOCK NUMBER OF THE FIRST 3LOCK IN THE OVERLAY
1 SNUMBER OF 1K BLOCKS TO TRANSFER
0C000H,128+1+13,14 sOVERLAY 11
1712783 coded and tested
0COOOH sTRANSFER ADDRESS OF THE OVERLAY (WHMERE DOES IT GET LOADED IN
128+1+13 +BLOCK NUMBER OF THE FIRST BLOCK IN THE OVERLAY
16 +NUMBER OF 1K BLOCKS 70O TRANSFER
026400H,12841+13+414,7 SsOVERLAY 12
7712783 coded and tested
024204 sTRANSFER ADDRESS JF THE DVERLAY (WHERE DOES IT GET LDADED IN
128+1+1341¢ sALOCK NUMBER pF THE FIRST 3L0CK IN THE OVERLAY
7 *NUMBER 0F 1K BLOCKS TO TRANSFER
O0Z000H,1284141341447,1 :OVELAY 13
1712783 coded and tested
0CoooH $TRANSFER ADDRESS JF THE OVERLAY (WHERE DOES IT GET LODADED IN

2

RAM)

RAM)

RAM)

RAM)

RAM)

RAM)

RAM)

RAM)

RAM)

RAM)

RAM)

RAMY



FILE: J2CB:TDS

LOCATION

003E
00«0
0041

D041
0043
0045
0046

0066
0048
006A
0068

0048
004D
D0&F
0050

00s0
0052
00Se
005S

0055
0057
00s¢9
0054

Errorss

OBJECTY

0043
01

3000
0081
oA

5800
oc8d
01

Co000
00A+
06

FFFF
FEFF
FF

FFFF
FFFE
FF
FF

CODE LINE

-~ o -] o [« ]

Lol B B 2 2R I B IR I JEE - - I R I BEEE B B K 2 I 4

-~

HEWLETT-PACKARD: 0C3

SOURLE LINE

REV

REV

REY

REY

DEFW
DZF3
ocs

0 DTT.
DEFwW
DEFW
DEFS
ocs

0 DTY.
CEFw
DEFwW
DEFS
ocse

0 DYT.
DEFW
DEFW
DEF3
[oRe:}

0 OTT.
DEFM
DEFW
OEFB
oCcs

0D OTT.
DEFu
DEFW
DEFB
HEX

12841¢
1
03000
1712783
03000H
128¢1
10
0S800H
1712783
05800H
128+13
1
0CO000H
7/12783
ortooomM
12841+
6
QFFEFH
1712783
OFFFFH
OFFFFH
OFFH
DFFFEFH
T/712783
QFFFFH
OFFFFH
OFFH
FF

(c) Coleco 1982 Confidential Tuay 15 May 1984, 203D

1341447 :BLOCK NUMBER OF THE FIRST 8L0DCK IN THE OVEARLAY
TNUMBER OF 1K B8LDCKS TD TRANSFER

»12841,10 TOVERLAY 14 VANITY SCREEN

ctoded and tested
¢ TRANSFER ADDRESS OF THE OVERLAY (WHERE DOES IT GET LODADED
$BLICX NUMBER QOF THE FIARST BLOCK IN THE OVERLAY
sNUMBER 0OF 1K BLDOCKS TO TRANSFER
v128+413,1 SOVERQLAY 15 VANIYY DATA OVERLAY
coded and tested
STRANSFER ADDRESS OF THE OVERLAY (WHERE DOES IT GET LDADED
sBLOCK NUMBER DOF THE FIRST BLODCK IN THE OVERLAY
SNUMBER DOF 1K BLDCKS TD TRANSFER

012841413414 eT741,6 sOVERLAY 16
coded and tested
¢TRANSFER ADDRESS OF THE OVERLAY (WHERE DODES IT GET LOADED
13414471 $BLOCK NUMBER DF THE FIRST BLOCK IN THE OVERLAY
sNUMBER OF 1K BLOCKS 7O TRANSFER
¢ OFFFFH,DFFH TSPARE
coded and tested
sTRANSFER ADDRESS OF THE OVERLAY (WHERE DODES IT GET LDADED
sBLOCK NUMBER OF THE FIRST BLOCK IN THE OVERLAY
¢NUMBER OF 1K BLOCKS 7O TRANSFER
W OFFFFH,0FFH SSPARE

coded and tested
sTRANSFER ADDRESS OF THE DVERLAY (WHERE DOES IT GEY LDADED
tBLOCK NUMBER JOF THE FIRST BLOCK IN THE DVERLAY
SNUMSER OF 1K BLDOCKS T] TRANSFER
TDEFINES THE TERMINATOR

PAGE

iN

IN

IN

IN

IN

3

RAM)

RAM)

RAM)

RAM)

RAM)



FILE: DCB:TDS CRDSS REFERENCE TABLE PAGE &
LINE® SYMBOL TYPE REFERENCES

52 0Cs8 P 3%
35 DCB_PTR E



FILE? TAPE_MANAZITOS

LOCATION OBJECT CODE LINE
1
3
[
s
6
T
8

¥
10
11
12
13
1s
13
1%
[
13
1?9
20
21
22
21
24
25
25
2T
28
29
30
3n
32
33
s
35
15
37
38
33
“«0
L}
.2
43
LX Y
L]
L]
&7
48

HEWLETT-PACKARD:

t98¢,

20:30

TAPE MANAGTR (c) Coleco 1783 Confidential Tue, 15 May
SOURCE ULINE
»reo=
NAME ~Rev 6 - OTT~
DESCH_ macen
«GOTD ENDESCR_1
Author: orry
Projectt -
Starting dste:l0febd)
Prom relesse Onte:
Prow release Rev:
Hesder Rev: 3
S0ARANGOEALROEDENOAAOAVANSINOD
] °
® TAPE _MANAGER DTY &
* *
FORCOROEIRENAOLROORNSAROENONND
Rev History (one line note indicating the change)
Rev. DOate Name Change
6 J1/716783 OTY ADDED DEVICE ID TO SIMULATE DEVICE INDEPENDENCE
5 J2sp0t93 DrY MODIFIED ERROR STSTEM TJ WRITE ERRORS TD CSA AREAR
4 D8augh} oTY SIMULATES WRITES?
3 0T fulB} orvr ADDED KRILL_TAPE/CSA
2 LA TLLE} DTY STATE MACUHINE FOR MULYI TASKING
1 0S5aorf)} o1y BINK ON §/0 ERROR, REMOVE TIMING STYUFF, E1 AND DI AODDED.
o] 10febil3 DTy Initial Pseudo code
NAME: TAPE_mManalER {JVERLAY CONTROL}
FUNCTION: (LOAD OVERLAYS YIA SIMULATED 1/0 WITH THE HP6400C}
INPUTS: (ACCUNULATOR =2 OVERLAY NUMBER)
ouTPUTS: {OYERLAY IS LDADED TO RAM ADDRESS)

PSEUDICODE {PASC

Al tyoe

e o
'
1
t
b
|
b
i}
'
1
3
I
i
0
b
i
]
]
)
|
*
b
El
v

pseudocode of procedure.)

overlay reguest? Y

1 e e
2
m
£
B
x
m

PAGE

MADYNVA dd¥L 8°T

ASYATEY AHUYNIWLTAHd

TYANVW FONIHFAIE TVOINHOHEL «WVAY

SELILLTILLO NV ST00L & HHLJVHD




FILE: TAPE_MANA:TOS
LOCATION DBJECT CODE LINE

53
60
61
62
63
66
65
66
67
63
69
70
71
72
73
74
75
76
77
78
73
BO
Bl
B2
B3
Be
BS =
B6

B7

LK}

89 ENDESCR_

HEWLETT-PACKARD:

as as 2a ae

1

SOURCE LINE

s s 20 s

MOVE CATA
FROM BUFFER
TD RAM

end of file? Y
\:7/

CLOSE

TAPE_MANAGER (c) Coleco 19B3 Zontidentijial

READ S et

FIRST H

RECQORD :

N7
T s Dt >

READ H

DaTa H end of file? N

RECORD I R e B B RS
PRE IDLE STATE (e-meemcomcmremcmcececrce e -
(WALIT FDR CLOSE):

Tun,

s 306 sa we

15 May 1994,

20:30

PAGE

2



FILE: TAPE_MANA:TOS

LOCATIDON OBJECT CODE LINE

N

92

93

9e

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
113
120
121

HEWLETT-PACKARD:
SOURCE LINE

DESC _a
«GOTC

BN RN AN G NI AR AT ASN LA DS A PR AN KA ORI G EEARNEIVARTARRZIIR LG XA AT LIRANILRRR RSN

TAPE_MANAGER

MACRO
DESC_a»

Fach transition state looks like this:

m previous

" -
H 3
W o

"
']
]
v

T
-
»
»
X
(%]

function
complete?

DESC_»

: 1/0 errors? Y -
I e >
N/
———me———————-—--— t0 state
* TEST FOR H
: ARBORT Ito state
T REQUEST ===z =
no :
abort S to next
2 state
N2/

(c) Coleco 1983 Confidential

ERROR STATE
(terminate)

Tuaye

an €0 4% en 08 00

15 May 1984,

20:30

PAGE

3



FILE: TAPE_MANAITODS
LOCATION DBJECY CODE LINE

123
1264
125
126
127
128
123
130
131
132
133
134
135
136
137
138
139
140
141
142
143
148
145
146
147
148
149
150
151
152
153
154
155
156
157
158
153
160
161

162
163
164
165
166
157
169
1632
170
171
1712
173
176

HEWLETT-PACKRARD: TAPE_MANAGER (c) Coleco 1983 Con

SCURCE LINE

DESC_2 MACR]
«G0TO DESC_2
&
L2 R-2.2.2-2-2 -3 3. BB o R-F-2.2.5. 2 8 2 0.8 B 2 SR B L0 2.3 0,8 22 L 3. 5 8 2 8 E R B R T T

]

fidential Tuey, 15 May 19864, 20:30 PAGE

SR EEESAANAI RS CE IR AN AN IR ATSRINONAOOLS

DESC_2

COMMON ATTRIBUTE AREAS (CUDMMUNICATIDN 3UFFER WITH HP)
ALL VALUES ARE HEXIDECIMAL
1) ASSIGN FILENAME TO CA
Ca Cas+] CAe2 CA+n
: BA SLENGTH IFILENAME ~~~——==> 1 USER 1D :  NOT
M SBYTE IUP TO 9 BYTES 2 UP TO S RYTES : USED===-=>
LENGTH_SBYTE = (CCCCLENGTH OF FILE NAME)*1)72)-1)%32) + (C(LENGTH DF USER ID)s/2)%8)
FILENAME MUST BE ODD NUMBER OF BYTES LONG MAY BE PADDED WITH ONE SPACE.
USER ID MUST BE EVEN NUMBER DOF BYTES LONG MAY 8F PADDED WITH ONE SPACE.
2) OPEN
ca CAsl CA*2
H 81 : 06 H 00 2 NOT
: : : 2 USED= e e e e e >
CA+l MUST BE 0&HEX DESIGNATES ABSOLUTE FILE WILL 8E OPENED.
CA*2 MUST BE OOHEX DESIGNATES DISX NUMBER.
3) CLOSE
CA
H 82 2 NOT
H 2P USED = et e e e e ———————————D
&) READ
CA CAe+l CAe2 CA*s CA+6
H : k4 H 80 S #BYTES TO LOAD < N7/A 2 N/A 2 LDAD ADDRESS
H H T MS8 T LS8 H H T MSB : LS8
Ca+] DEFINES THE 3UFFER LENGTH IN WORDS - 1 MUST 8E LOADED 9€EFORE CALLING SIM IrD
CA+2 DEFINES NUMBER OF BYTES TO MOYE TD RAM FRQOM THE SIM I/0 BUFFER
CA+6 DEFINES THE RAM ADDRESS TD LDAD TO
CA+8 (NIT SHOWN) IS THE START DF THE SIM 1/0 3UFFER
NOTE: CAa+2 aAND CAs& ARE DNE WORD LONG BUT NOT STORED AS I80 WORDS.
THE IBD EXPECTS WJIRD VALUES TO BE STORED LSB/™MS53.
MEND



FILE: TAPE_MANAITDS

LOCATION OBJECT CODE LINE

C7400>
CT401>
C7401>
C7402>
<71432>
CT408)>
CT401>
CTa0ed

<0080>
<000s&>
<€J081>
€0082>
<0087>
<00893>
<008a>

176
177
178
173
180
181
182
183
194
185
186
187
183
189
190
191
192
193
194
195
196
197
198
133
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218

HEWLETT-PACKARD: TAPE_MANAGER (c) Coleco 1983 Confidential Tue, 15 May 1984, 20:30

SODURCE LINE

NEXT_STATE MACRD LP1
LD a,EP1
LD [TAPE_STATE],A
LO  ML,CSTATE_VECTORS+LP1+EP1]
LD CNEXT_STATE_ADDRESSI,HL
Jp END_DF_STATE_MACHINE
DESC_B MEND
$SUBROUTINES CALLED:
: EXT
SOPERATING SYSTEM CALLS:

SEXTERNAL DATA AREAS USED:
EXT KILL_TAPE
EXT WRITE_TAPE
EXT CSA
EXT TAPE_STATE
EXT OVERLAY_NUMBER

:6LOBAL DATA AREAS DEFINED:

GLB DEVICE_ID
ILOCAL EJUATES

ca EQU 0T400H
BUF_LEN EQU Ca+l
FILETYPE EQU CAsl
2ISC_NUM EQU FILETYPE+]
REC_LEN EQU cas2
3UFFER EJdU CA+8
INAM_BUF EQU CA+l
LOADADDR EQU CA+a
MAXBUFLN EQU 128
ABSOLUTE EQU 00&H

QPEN EQu 081H
CLOSE EQU 0B2H

READ EJU pBTH
WRITE EQU D99IH
RENAME  EJU 08aH

TtGLOBAL EQUATES
H INCLUDE equate file name

SSOMETHING IN THE COMMAND 3UFFERY

SCOMMON ATTRIBUTES AREA FDR SIM I/O0

IFILETYPE ADDRESS IN C_A_

sDISK NUMBER ADORESS IN C_A_
$RECORD LENGTH ADDRESS IN C_A_
$1_O_BUFFER

SRENAME BUFFER AREA

JADDRESS OF MEM ADDRESS OF DVERLAY

sUP TO 128 WDRDOS MAY BE READ IN
SFILE TYPE IS ABSOLUTE

PAGE



EILE: TAPE_MANA:TOS

LOCATION DBJECT CODE LINE

0000

0000
0000
0002
0005
0008
0009
000C
0oocC
00DE
0011
0014
0017
OD1A

0018

0oiB
001E
001F
0022
002s
0026

0029
0o02c¢C
002€
0030

0033
0035

0038
003a

¢03D0

003D
0040

3E00
321400
320000
30
320000

3€00
320000
240041
220000
C30164A
c9

3AT400
87
FAD16A
2805
FEOD1L
c2016C

340000
FEOOQ
2000
340000

FEOD3
DADLYIID

FEO6
0AD124A

240000
E3

220
221
222
2213
224
225
226
227
228
229
230
231
232

243
244
265
266
267
248
249
250
251
252
253
254
255
256
257
258
253
260
261

262
25613
264
265
265
267
268
263

HEWLETT-PACKARD:

SOURCE LINE

TAPE_MANAGER (c) Coleco 1983 Confidential Tues 15 May 19%4, 20:30 PAGE

PROG
GLB TAPE_MANAGER
GLB INITIALIZE_TAPE
INITIALILE_TAPE:
GLB INITY_TaPt
INIT _TAPE:
LD Ay D SCLEAR THE HPAK4000 AREA
Lo CCAl,A
LD {(CSal,A SAND THE TAaPE CONTROL STATUS AREA
DEC [}
LD (OYERLAY_NUMBERI,a *MAXKE THE OVERLAY NUMBER -1 CINVALID)
NEXT_STATE 0 $SET THE IDLE STATE!
LD A, 0 sSOMETHING IN YHE CODMMAND BUFFER?Y
LD CTAPE_STATE], A
LD HL+CSTATE_VECTORS+40+02
LD CNEXT_STATE_ADDRESSIHHL
JpP ENO_OF_STATE_MACHINE
RETY
TAPE_MANAGER:
: BEGIN (Ordinarily registers are restored; retain only the pushes and pops you need.}
Lo Ay,CCA] SsTEST THE STATUS OF THE FILE
OrR A
JP M,END_OF_STATE_MACHINE sIF THERE IS A COMMAND IN THE BUFFER
Jr l,AB_REQ
cpP 1 $END OF FILE ON READ FROM HP564000
JP NlsERROR
= AT THIS POINT ANY SIM 170 FUNCTIONS ARE COMPLETE; TEST FOR ABORTS (XKJLLS)
&
GLB AB_REQ
AB_REQ: LD A,[C5A1 :IF COMMAND IS T3 X1LL TAPE COMMAND
cp KILL _TAPE
JR NZ,CASE_STATE
LD A,CTAPE_STATE)] sCHECK THE STATE OF THE TAPE
]
ce 3 SSTATE 041,42
JP CoSTATE_PRE_IDLE SsFILE NOT QOPENED
&
cp 6 SSTATE 344,45
JP CeSTATE_CLDSE sFILE DPENZO TRY TD CLJSE IV
&
& FALL THRU TO CASE STATEMENT SIF STATE = 6,7
& ¢FILE IS TRYING TO CLOSE
3
&
B CASE TAPE _STATE,.(IDLE,RENAME,OPEN,READ1,READ2,MOVE2YRAM,CLOSE,PRE_IDLE)
E
CASE_STATE:
&
«
LD HL,ONEXT _STATE_aADDRESS]
JP THL]



FILE: TAPE_MANA:TOS

LOCATION

0043
D065
0047
0069
00¢8
00s0
00eF
0051

00513
0053
0056
0057

0054
005A
00sC
00SF
0062
0065

0068
0068
0063
006E
0011
0074

0076
0079
0079
007A
0078
Qo7C
0CIE
DO7F
poso
0082
0083
ooBe
0085
0087
0089
0088
ooas
008¢C
008D
0OBE

DBJECT

0068
00A2
00C2
00DA
00F2
0124
0130
0154

3A0000
B7
CAD16A

JEOQI

3200090
2A0043
220000
C30164A

3A0000
210187
117401
010004
EDBO

010A30

B7
93
ocC
30F8
0D
80
0630
80
&7
193
FE3D
2002
3ESF

12
13
73
12

HEWLETT-PACKARD:

<0DE LINE

TAPE_MANAGER ({c) Coleco 1983 Confidential Tues 15 May 1984, 20:30 PAGE

SOURCE LINE

272 DEFuW STATE_RENAME H 1
2173 DEFW STATE_DPEN H 2
274 DeEFw STATE_READ_1 H 3
2715 DEFW STAYE_READ_2 H A
216 DEFW STATE_MCVEZRAM : 5
2717 DEF STATE_CLOSE H 6
278 DEFwW STATE_PRE_IDLE H T
279 DEFW WRITE_1
230 &
281 & IF THE MACHINE IS IOLE IT"S OK TO TEST FOR ANOTHER READ REQUEST
232 ¢
283 STATE_IDLE: SSTATE 0
284 LD A,LCSA] sTEST THE COMMAND STATUS AREA
285 OR a
286 JP LyEND_OF _STATE_MACHINE
287 &
2838 NEXT_STATE 1

* LO a,1 ¢sSOMETHING IN THE COMMAND BUFFER!

* LD CTAPE_STATE], A

* L0 HLU,CSTATE_VECTORS+1+41)]

* LD ENEXT_STATE_ADDRESS I HL

+ JP END_JOF _STATE_MACHINE
289 &
290 = ASSIGN THE SIM I/D FILE T0 THE CURRENT ODVERLAY NAME
291 &
292 STATE_RENAME: SSTATE 1
2%3 LD Ay COVERLAY_NUMBER]
234 LD HL » SAMPLE_NAME
295 LD DE 4RNAM_BUF SPOINT TO THE RENAME BUFFER IN THE COMMON ATTRIBUTES AREA
296 LD BCySAMPLE_NAME_LEN +NC NAME COULD BE MORE THAN TEN BYTES COLD IT?
291 LDIR sMOVE THE OVERLAY DATA T2 THE RENAME BUFFER
293 ¥
299 =
300 &
301 LD 3C,10256+"0" +GET THE DVERLAY NUMBER INTO ASCIT
302 OV_2_ASCII_1:
3013 oR A
304 s8C A,8 sOIVIDE DVERLAY NUMBER BY 10
305 INC C SSET THE NUM3ER JF TENS IN C CDODEN®T RESET CARRY)
306 JR NC,0V_2_ASCII_1 s CARRY wWAS SET BY SUBTRACT IF B)OA
307 pel o $SAVE THt TENS BYTE
ios ADD a4,8 $ADD TEN TO GET THE REMAINDER
309 LD 370" $SAVE THE ONES BYTE
310 ADD a,8
311 LD Bya
312 LO A,C
313 cp A sCONYERT 1O ASCII
314 JR NI,0V_2_ ASCII_2
315 Lo A,m_™ SSPECIAL CASE
316 Jv_2_ASCII_2:
317 LD COE3, A sOE IS POINTING TO THE FILZNAME FROM THE LDIR ABOVE
EDE:] INC JE
319 LO A,3
320 LO [DF1.a
321 =&
322 © AS5S5IGN THE FILE

323 %

7



FILE: TAF

LOCATION

008F
0031

0094
0096
0096
0099
009C
009F

00A2

00A2
00CaAs
00a7
0049
poac
DOAE
0081
00Be
0084
0036
0099
003C
008F
00cC2

goC2
ooCs
oocC7?
0o0C9

0oCC
goCC
00CE
0031
00D«
Qo027

000a
0004
aooc
000F
00E]

00€E4
0CEe
00€ES
00%9

ANAZTDS

OBJECT CODE LINE

lesa
327400

3ED2

320000
ZAQ04S
220000
C3016A

JEO4
327401
3E00
327402
JEB]
327400
3A0000

3E03

jzoo000
ZADO&T
220000
C3016aA

3E8Q
327401
JEBT
327400

3ED4

320000
2A0049
220000
C30164

3EBO
327401
JEB7
327400

JEOS
jzoo000
2A00D43

324
325
326
327

330

356
157
358
353
360
361
362

HEWLETT-PALKARD: TAPE_MANAGER (c) Colec. 1983 Confidential Tuay 15 May 19844 20:30 PAGE

SOURCE LINE

LD ALRENAME
LD £cal,a
&
NFXT_STATE 2 SNEXT JPEN
LD A,2 SSOMETHING IN THE COMMAND 3UFFERI
LD CTAPE_STATE],A
L0 HLsCSTAYE_VECTORS+2+2]
LD CNEXT_STATE_ADDRESSI ML
JP END_OJF _STATE_MACHINE
k-4
&
STATE_OPEN: SSTATE 2
&
L] DPEN THE FILE
4
LD A,4BSOLUTE SLOAD THME FILE TYPE
LD CFILETYPED,A
LD AeD sDISK NUMBER
LD CDISC_NUMI,A
L0 A, JPEN SOPNE THE CURRENT FILE
Lo £Ccal,a
Lo A,CCSA) $NEXT STATE READ DR WRITE?
NEXT_STATE 3 SNEXT STATE = READ_1
LD A,3 SSOMETHING IN THE CDMMAND BUFFERY
Lo [TAPE_STATEI, A
LD HLoCSTATE_VECTDRS+3+¢3)
LD CNEXT_STATE_ADDRESSI,HL
Jr END_OF _STATE_MACHINE
STATE_READ_1: SSTATE 3
k-
o REAQ THE FIRST RECORD TO SKIP OVER IT
o
LD A MAXBUFLN ISET THE INPUT BUFFER LENGTH
Lo CBUF_LEND,A H
LD A,RERD
La [cal,a SREAD THE FIRST RECDRD
NEXT_STATE 4
LD . P $SOMETHING IN THE COMMAND BUFFERY
LD CTAaPE_STATE],A
LD HLESTATE_VECLTORS#4+¢]
LD CNEXT_STATE_ADDRESSIeHL
JP END_DF_STATE_MACHMINE
o
« READ REMAINING RECOROS AND MDVE TO RAM
&
STATE_READ_2: SSTATE 4
Lo A, MAXBUFLN $SET THE INPUT BUFFER LENGTH
LD [BUF_LENJ,A :
LD A READ :
LD [cal,a
SNEXT STATE = READ A DATA RECORD
NEXT_STATE 5§
LO Ay5 ;SOMETHING IN THE CDMMAND BUFFERY
LD CTAPE_STATEZ,A
LG ML CSTATE _VECTORS+S545]



FILE: Tap

LOCATION

00EC
DOEF

DoF2
goF2
00FS
00F6

008
00F38
00FaA
00FD
0100
0103
0106
0106
0109
0104

o108
010E
010F
0110

0113
0116
o118

D114

011c,

011¢
O11E
0121
D124
a127

0124
0124
012C

012F
U12F
0131
01134
0137
0134

ANA:TDS

0BJECT CODE LINE

220000
C30164

347400
B7
2B0E

JEO0S

320000
ZA00&D
220000
C30164A

2A7402
4«C
&5

247404
S5
SC
217408

3A0000
FEOOD
2834

EDBO

3EQ4

320000
2A0049
220000
30164

3c82
3274010

307

320000
2ACO4F
220000
C3016a

+

+
363
3646
345
166
367
368
363
370

376
3Tt
373
379
lgo
il
3n2

HEMLETT~-PACKARD:

SOJURCE LINE

&
&
&

STATE_MOVEZRAM:

NO_EOF:

I
«
*

STATE_CLOSE:

LD
Jp

TAPE_MANAGER (c) (Colec.

CNEXT_STATE_ADDRESS I, ML
END_GF _STATE _MACHINE

MDVE THE LAST BUFFER TD RAM

LD
oR
JR

A.,LCAD
a
LsND_ECF

NEXT_STATE 6

LD
LD
LD
LD
JP

LD
LD
LD

LD
LD
LD
LD

LD
cp
JR

LDIR

A,6

CTAPE_STATEI,A

ML CSTATCZ_VECTORS+646]
CNEXT_STATE_BDURESSIeHL
END_DF_STATE_MACHINE

HL,CREC_LEN]
C'H
Byl

ML,CLOADADDR]
Dol

EoH

HL,BUFFER

A,CC5A)
WRITE_TAPE
Ly WRITE_1

NEXT_STATE 4

LD
LD
LD
LD
JP

Ayl

CTAPE_STATEl,A
ML,CSTATE_VECTORS+ 444
CNEXT_STATE_ADURESSIeHL
END_GF_STATE _MACHINE

CLOSE OVERLAY FILE

Lo
LD

8, CLOSE
[(Cal,A

NEXT_STATE 7

LD
LD
Lo
Lo
JP

a,7
[TaPE_S5TATEL, A

ML, CSTATE_VECTORS+7471
[NSXT_STATE_ADDRESS 1,4L
END_OF_STATE_MACHINE

1983 Confidential Tue, 15 May 1934, 20:130 PAGE

$STATE S
iCHECK THE RETURN STATUS

SEND OF FILE?

sNEXT STATE = CLOSE FILE

SSDOMETHING IN THE COMMAND BUFFER!

SMOVE THE CURRENT OVERLAY T0O MEMORY
SGEY THE NUMBER OF BYTES TO MOYE TO RAM

SGET THE LOAD ADORESS AND CHECKX TD SEE IF IT IS IN VRAM

sFRDM ADDRESS

INEXT STATE = READ A DATA RECORD

$SOMETHING IN THE COMMAND BUFFER!

SSTATE &
sCLOSE THE FILES

SNEXT STATE = PRE-IDLE

$SOMETHING IN THE COMMAND 3UFFER!



EILES T/

LOCATION

0130
0130
0113F
0142
0163
0146
0146
0148
0148
O14E
0151

0154
0154
0155
0157
0159
D15C
015C
B1SE
0161
0164
0167

0164
D154
0148

016C

016C
0150
0170
0171
0174
01r7

o178
a179
grrc
0170
J180
0133

MANaA:

DBJECT

3e00
320000
3D
320000

JEQD

320000
240061
220000
C3016A

EB
EDBO
Je89
327400

3E0S

320000
2400640
220000
C3016A

AF
c9

&F
3a0000
7
3ac000
210000
17

AF
327400
3C
320000
240Cal
2200C0

108

CODE LINE

403
LYY
«05
406
407
608
409
410

62}
624
625
426
427
428
29
430
631
432
633
434
635
436
637
433
439
440
441
b5
461
btk
465
bbb
447
448
L]

HEWLETT-PACKARDS: TAPE_MANAGER (c) Cole . 1383 Confidential Tu2, 15 May 1984, 20:31 PAGE

SOURCE LINE

] NEXY STATE 1S 1DLE
-3
STATE_PRE_ICLE: $STATE 7
LD 4,0 INEXT STATE = PRE-IDLE
LD rCsal,A SCLEAR THE& COMMAND STATUS BUFFER
DEC a
LD COVERLAY_NUMBERIJ,A SSET THE OVERLAY NUMBER TO OUT OF RANGE
NEXT_STATE O
LD 8,0 $SOMETHING IN THE COMMAND BUFFER!
LD CTAPE_STATE], A
Lo HL,CSTATE_YECTORS+0+0)
Lo CNEXT_STATE_ADDRESSI HL
Jp END_DF_STATE_MACHINE
o
= WRITE OUY 250 DATA BYTES TO AN QOVERLAY! OH BIY!
-
WRITE_1: sGET HERE FRIM MOVE2RAM?
EX DE,ML
LDIR
LD AGWRITE
LD C[CAl,A
NEXT_STATE 6
LD [ 1Y) $SOMETHING IN THE COMMAND BUFFER!
LD CTAPE_STATE],A
LD HL,[STATE_VECTORS5+4646]
LD CNEXT _STATE_ADDRESS I HL
Jp END_OF _STATE_MACHINE
o
&«
&
+ END (TAPE_MANAGER)

END_OF_STATE_MACHMINE:

XOR &

RET
e P T L LT e T e T L T e B P L E T T Y- T L BT PP P P e PP P e ER P S T 1o
R N N N N A N S R R A S S S AN R AR A AN AN G R R N AN ANE LSS R DN L LG g

ERROR:
H BEGIN (Qrdinarily registers are restored; retain only the pushes and pops you need.}
LD CoA
LD A,COVEQRLAY_NUMBER] +SAVE THE JVFRLAY NUMABER IN A
LD B.A
LD AsCTAPE_STATE]
LD HL,0 +B HAS THE FJUNCTION CODE
LD CHLI,A sC HAS THE ERRQOR CODE
H LD CHML) Has JuST CAUSED A SINK TO OCCUR ON THE HP6400O0
. THIS IS TD LET THE USER KNJIW THERE HAS BEEN AN ERRJR
X0R A
LD [CAd,A sCLEAR THE EFIRJIR FROM TH:Z HPS4000
INC a JPRETEND THE ERRDR WAS A CR2C CHECK FROM aDaM5 TAPE
Lo [(CSAT,A
Ln HLyLSTATE _VECTORS+00001]
LD CNEXT _STATE_ADDRESSI.HL

10



FILE: TaA! tANAITOS

LOCATION DBJECT

o186 C9

0187
0187 &0
0188 4FS564C5F31

<€0002>

<0000>
<000&>

0000
0002

Errorss 0

CODE LINE

450
451
452
453
454
455
456
457
458
459
450
461
462
463
(YY)
465
466
467
468
469
470
471
4712
473
674
675
476
477
478
479
480
481
682
483

HEWLETT-PACXARD: TAPE_MANAGER (c) Cole 1983 Confidential Tuey, 15 May 1984, 20:31 PAGE

SOURCE LINE
RET
I END (TAPE_ERR)
E-2 R -0-3- 32 3-8 8- 2-F-3-5 B3 3028 F-R b 8oBiR 2.3.0.5 503 SR 2o0 Fo3 VR K 3o R 8 Re b Bo R BoR B o2 000 B-3.8 -3 R 5.5 -3.3- 8.3 3.2.8- 3-8 2. £ 5 -£. 3.1
B xR I A N N X N I A R A A I N A X R A N R A N AR X X A AN AR AL ARG S xS A IS X
DYERLAY NAMES
SLENGTH IFILENAME ———----> 2 USER ID :
TBYTE IUP TO 9 BYTES : UP TO S BYTES @

LENGTH_BYTE := C(CCCLENGTH OF FILE NAME)+1)72)-1)%32) + C((LENGTH DF USER ID)/2)%*8)
FILENAME MUST BE ODD NUMBER DF BYTES LCNG MAY BE PAJOED WITH ONE SPACE.
USER ID MUST BE EVEN NUMBER DOF BYTES LONG ™Mavy BE PADDED WITH ONE SPACE.

®a w5 96 Wb S5 %3 %4 WS s wE ue

NN R AR AR RN AR ARG XAER AN E AR AR A I FANEIE LR XA S ADRA RS OIEIANE IR AAVE A REQRAQCS D
AR A XA R I X T AN N I A ARG A ST T AU RO AR T R AT AR AL ARSI B NSRRI OI LIRS A GR AN

&

2 DVERLAY NAME 0

-3

SAMPLE _NAME

OVLAYD DEFA  FL_NM_LND&32¢US_ID_LNO&S SLENGTH DESCRIPTION BYTE

NAM_D ASCIT =ovL_1" $MUST BE ODD NUMBER DF LETTERS
ysIoo ascry w- $MUST 3E EVEN NUMBER DF LETTERS
FL_NM_LND EGU  CCUSIDO-NAM_0¢1)/2)-1 SLENGTH OF FILENAME IN WORDS
US_ID_LND SQU  ($-USIDO)/2 SLENGTH OF USER ID IN WORDS

SAMPLE_NAME_LEN EQU $~SAMPLE_NAME-2 SNUMBER OF BYTES TD MOVE = 2
AN A A A R A A XN AT A A A A I A N Y A O T A T A AN T N N O A A A A wa R
DATA

GLB NEXT_STATE_ADIRESS
NEXT_STATE_ADDRESS DEFS 2
DEVICE_ID DEFS 1

SPJINTER TO NEXTY ENTRY STATE
SOEVICE INDEPENDENCE SIMULATED

11



SILE: TA! MANA:TDS CROSS REFERENCE TABLE PAGE 1¢

LINE® SYMBOL TYPE REFERENCES
209 ASSOLUTE 33
2648 A3_REQ 2614247
204 BUFFER 3813
200 BUF_LEN 37,358
199 Ca 200+201+20342044205,2069228,23843255,3394369,3604368,33B,418,445
265 CASE_STATE 250
211 CLOSE 337
191 Cs4a 2299264842844 36045385,4074447
483 DEVICE_ID 136
202 DISC_NuM 337
426 END_DF_STATE_MA 181,260,286
431 ERROR 243
201 FILETYPE 202,335
476 FL_NM_LNO 473
224 INITIALIZE_TAPE 2213
228 INIT_TAPE 225
189 KILL_TAPE 249
206 LOADADODR 380
208 MAXBUFLN 34649357
e74 NAM_O 476
482 NEXT_STATE_ADDR 190,268,449,481
375 NO_EOF 3710
210 QOPEN 338

193 OVERLAY_NUMBER
73 OVLAYD

23142934409,435

M U B> UMV YUYV YVY VYT UYUEODEEPDT T ITMEPETVTO Or»MTY UV OPOM>» U b>PpT>

302 OV_2_ASCII_1 306

316 OV_2_ASCII_2 314

212 READ 368,359
203 REC_LEN 376

214 RENAME 324

205 R/NAM_BUF 295

472 SAMPLE_NAME 294,478
473 SAMPLE_NAME_LEN 296

396 STATE_CLOSE 257,217
283 STATE_IOLE 2N

367 STATE_MOVE2RAM 216

330 STATE_OPEN 273

4«05 STATE_PRE_IDLE 254,278
3142 STATE_READ_1 276

356 STATE_RERJ_2 215

292 STATE_RENAME 272

270 STATE_VECTCRS 179,448
235 TAPE_MANAGER 221

192 TAPE_STATE 178,251,437
75 USIDD ©T6,4177
47T  US_ID_LND «73

213  WRITE 617

414 WRITE_1 279,387
190 MWRITE_TAPE 386



EILE: TAPE_INTEITOS

LOCATION DBJECT CODE LINE

Tuas 15 May 1984, 20:30 PAGE

HEWLETT-PACKARD: TAPE_INTERFACE (c) Coleco 1383 Confidential

SOURCE LINE

1 ~180~
3 NAME "Rev 02 - GPB~
4
5 De_TAPE_INTERFACE MACROD sHeader Rev. S
6 «GOTD Ede_TAPE_INTERFACE
7
B8 Project: TAPE,. C101
9
10 RS -£-2--5-3-2-2-3-3 5-3.8.5.3-2.1.3.3 F.X.F.2.F.F. £ 3.
11 ¢ 2
12 &« TAPE_INTERFACE orrY 4
1} = %
14 b2 2222 2322 1-23.3.5.3.-3-23.2.2.2.5.3.3.5.3.-2.2.3 1
15
16 Rev History
17 Reve Date Mame Change
18 2 1172783 (P38 CHANGED RANGE TO RANGE_ ( duplicate symhol problem)
19 1 9-131/783 0OT7Y CHANGED TO ALLDW ERRDR RETIRES
20 0 175783 DTT Initial Pseudo code
21
22 Function:
23 REQUEST READS AND WRITES AS DEFINED IN DCB.
26 REQUESTS ABDORT_TAPE.
25 TEST STATUS OF TAPE REQUEST.
25
27
29 Ede_TAPE_INTERFACE MEND
29 Pseudo_code_TAPE_INTERFACE MACRO iPseudocode macro area
30 BEGINS
3t STORE OVERLAY_NUMBER
32 HL 2= POINTER TQ 0QC8 == DVERLAY_NUMBER®S ¢ OVERLAY_TABLE_PDINTER
i3 MOVE 0CB TD CSA
34 IF WRITE THEN
35 SEND WRITE_COMMAND
36 ELSE
37 SEND READ_COMMAND
33 ENDIF
a9 END
60 «GOTO Ep_TAPE_INTERFACE
41
62
63

46 Ep_TAPE_INTERFACE MEND

6°1

AOVAHHINL HdVL

HSVATHY AHUNLIWITAHEA

G d4Ld4YHD

SALLLTILAO ANV ST004

wHTAY

TVANYN HONIHHAHY TYOINHOZL



FILE: TAPE_INTE:TDS

LOCATION OBJECT CODE LINCE

<0081>
<00az>
€0037>

46
&7
&3
49
50
S1
52
53
Sk
55
56
57
58
59
60
61
62
63
66
65
66
67
68
69
79
71
12
73
16
75
16
17
78
79
1]
81
82
83
84
85
85
87
88
83
90

HEWLETT-PACKARD:

SCURCZE LINE

TAPS_INTERFACE

Subroutines called

H EXT

tSubroutines defined

6L3
GL3
5L8
GL3
GL3
LB
L8
GL3
H GLA

s0perating syst
H EXT

tInputs/Qutputs
: A = QVE
H A <0

1External data
EXT

+Global data ar
GLB DVE
GL3 TAP
GL3 CSaA
GL3 X
tLB B
GLB R

: GL3

sLocal equates
H EQU

tGlobal equates
GLB
cLe
GLB
READ_TAPE EQU
WRITE_TAPE EQU
XILL_TAPE EQJU
M INCLUDE

TEST_TAPE
ABORT_TAPE
LOAD_OVERLAY
WRITE_DVERLAY
TALC_DCA_ADDR
WRITE_BLOCKS
LOAD_BLOCKS
BLOCK_IO

em calls

passed in registers
RLAY NUMSER 1 thru N
= ERROQOR

areas used
acs_PTR

eas defined
RLAY_NUMBER
E_STATE

FER_ADOR
LOCX_NUM
ANGE_

READ_TVAPE
WRITE_TAPE
KILL_TAPE
B1M

82H

8TH

File_nameluserid

(c) Coleco 1983 Confidential Tunry 15 May 193¢,

SPOINTER TOD THE JVERLAY CONTROL FABLE

203230

PAGE
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FILES DOV INAG:TDS

LOCATION OBJECT CDDE LINE

<0008>
<2031>
<0082>
<0037

<0000>
<0001>
<0001>
<0002>

€0003>

<0004>

<0000>
<0001>
<0001>
<€0002>
€0003>
<0003>
<0004&>
<000S5>
<0009>
<000E>

C000E>
<000F>

<0010>

<0011>

<0011>»
<0ole>

33
36
is
38
37
k¥
39
40
41
42

*

FOEFEF Y I T T e e T I I 2 I N I L I I I R A B A B B R 2 B R B K R R IR I R I

HEWLETT-PACKARD:

SOURCE LINE

sInputs/0utputs
M CALLED EVERY

Tarel
READ_TAPE
WRITE_TAPE
KILL_TAPE

DDP_MANAGER

passed in registers
50th SECIND 3Y THE NMI

EQU
EQU
EQU
EJU

08H
81H
B2™
BTH

INCLUDE P_DCB_EQU:IEDS
STHESE QUR EQJQUATES THAT ARE USED BY THE EOS PROGRAMS TO REFEFERNCE
+:PCB AND DCB INFORMATION

3PCB EQUATES
P_COM_STAT
P _REL_ADDR
P_REL_ADDR_LO
P_REL_ADOR_HI

P_NUM_DCBS

P_SILE

:DCB EQUATES
D_COM_STAT
D_BUF_ADR
D_BUF_ACR_LD
D_BUF_ADR_MI
D_BUF_LEN
D_BUF_LEN_LO
U_SUF_LEN_MI
D_SECT_NUM
D_SEC_DEV_ID
D_RET_CCOUNT

D_RET_CDUNT_LD
D_RET_COUNT_MI

D_DEV_ADDR
JD_MAX_MSG_LEN

J_MAX_MSG_LN_L3
D_MAX_MSG_LN_HI

EQU
EQU
EQU
EQU

EQU

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU

£Qu

€EQu

EQU
EQuU

(c) Caleco 1933 Confidenticl Tues, 15 May 1984,

0

s THIS IS THE COMMAND/STATUS SYTE

+ THIS IS THE RELOCATION ADDRESS

P_REL _ADDR+0
P_REL_ADDRsl

3

0

1

¢ THIS IS THE NUMBER 0OF OCBS DEFINED

¢ THE NUMBER OF BYTES IN THE PC3

7 THE COMMAND STATUS BYTE

+ ADDRESS OF THE DATA BUFFER

D_BUF_ADR+D
D_BUF_ADRe]

3

i THE LENGTH DF THE DATA BUFFER

D_BUF_LENSD
0_BUF_LEN+1

S

9

14

: THE BLOCK DEVICE SECTOR NUMBER
3 SECONDARY DEVICE 1D

5 THE NUMBER 0OF TIMES A COMMAND wWILL
¢ BE REYRIED.

D_RET_COUNT+O
D_RET_COUNT+1

16

17

¢ THE DEVICE ADDRESS (ID)

s THE MaxX LENGTM COF A DATA STRING
s FOR THE DEVICE

D_MAX_MSG_LEN+D
D_MAX_MSG_LEN+1

20:29

PAGE
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FILE: TA'

LOCATION

0000
0000
0003
0004

0007
0007
0009
ooocC

000F
00GF
0010
0011
00113
0D1s
ooir
goL8
0019
0c1a
G018

001C
001cC
901D

Q01F
001F

0020

0020

Qo023
002s
0027

gcz28

002a
0024
noac
002€
002E

JINTESTOS HEWLETT-PACKARDZ

OBJECT CODE LINE SOURCE LINE

92 PRIG
93
94 2 TEST FO
95 TEST_TAPE
3A0002 96 LD Aa,LCSsS
BT 97 0R A
c30030 98 JP
39 ®
100 2
101 2
102 ABORT_TAPE
E13 .04 103 LD
320002 104 LD
ci003D 10% Je
106 %
10T 2
108
109 CALC_OCB_ADDR:
Ehy) 110 DEC
&F 111 LD
0600 112 LD
2ZA0000 111 LD
09 114 a00
09 115 ADD
09 116 ADD
09 117 a0Dd
09 118 ADD
c9 119 RET
120 &
121 WRITE_OVERLAY:
n 122 SCF
1801 123 JR
126 &
125 &
126 LOAD_OVERLAY:
BT 127 OoRrR
128 ¢
129 &
130 LO_1:
131 3 BEGIN
132 =
133 2
134 2
320000 1135 LD
136 2
137 2
FS 138 PUSH
CDOOQOF 139 caLtr
F1 140 PIP
161 =
3004 162 JR
163
l4s WRITE _BLOCKS:
JEBZ 145 LD
1802 146 JR
147 LCAO_BLOCKS:
3E81 148 LD

TAPE_INTERFACE (c) Coleco 1983 Confidential

Yuey, 15 May 1994, 20:30

R COMPLETION OF 10 REQUEST
[

EXIY _TAPE

A KILL_TAPE

CCSAJd,A

EXIT_TAPE
A $ADDR = QCB_TABLE(OV_NUN-12%5)
(Y. | SGET THE OVERLAY NUMBER IN C
8,0
HL, COCB_PTR] ¢PDINTER TO TH4E DCB TABLE
HL,3C »0C3_ADDR = OVERLAY_NUMZXS + START_OF_TABLE
HL,BC
HL,8BC
HL,BC
HL,3C

SSET CARRY FLAG IF WRITE INSYRUCTIDN?

Lo_1
A SRESET CARRY FLAG IF READ

{0Ordinarily registers are restored; retain only the pushes and pops you need.}

{OVERLAY_NUMBER1,A sFOR DEBUGGINS PURPOSES

aAF 4224422040020 0 000
CALC _DC3_ADDR
AF

$SAVE THE CARRY FLAG IF SET

NCoLOAD_BLOCKS

A, WRITE_TAPE
BLOCK_IO

$WRITE INSTRUZTIONS GO HERE

AyREAD_TAPE SREAD INSTRUCTIOINS GO HERE!?



FILE: TAPE_INTE:TGS

LOCATION

0030
0030
00313
0036
0038
0038
0c3acC

0030
0030

0000
0001
0002

Errors=

OBJECT CODE LINE

110001
010005
EDBO
110002
12

AF

c9

<€0003>
<000S5>
€0007>

149
152
151
152
153

154

155
156
157
158
159
160
161
162
163
164
165
166

HEWLETT-PACKARD: TAPE_INTERFACE (c) Coleco 1983 Confidential Tue, 15 May 1994, 20:33 PAGE

SOURCE LINE

SLOCK_ID:
LD DEoCSAae1] : }POINT TO THE COMMAND STATUS AREA
LD BC,S : INUMBER OF 8YTES TO MOVE
LDIR :
LD DE,CSA
LD LDE1,n 3SET THE COMMAND IN THE CSA BUFFER
XOR a
GLa EXIT_TAPE
EXIT_TAPE:
RET

A N N N A I O A R TR A R NN N A A A A RN XA AT ST IS ARG T AR ND P2t 2220 b0 00 2-2- 5.5 5.8.5:.2-3 2.3
DATA

DVERLAY_NUMBER DEFS 1

TAPE_STATE DEFS 1

csA DEFS 6

XFER_ADDR £QU CSa+l
BLOCK_NUM EQU XFER_ADDR+2
RANGE_ EQU BLOCK_NUM+2



FILEZ

LINE®

102
1493
165
109
163
157
B8
167
126
130
68
161
166
86
162
95
Et- 24
144
121
81
164

TAPE_INTE:TOS
SYMBOL

ABORT_TAPE
BLOCK_ID
BLOCK_NUM
CALC_OUCB_ADDR
£sa

EXIT_TAPE
KILL_TAPE
LOAD_BLOCKS
LOAD_OVERLAY
Lo_1

DCB_PTR
OVERLAY_NUMBER
RANGE _
READ_TAPE
TAPE_STATE
TEST_TAPE
WRITE
MRITE_BLOCKS
WIITE_DVERLAY
WRITE_TAPE
XFER_ADDR

CROSS REFERENCE TABLE

TYPE

P VIOCOVOPFPFOUMIYVOP VOOV

REFERENCES

51
STel46
754166
54413139
T319965+104,150,153,164
98,105,156
85,103
S56e142
52

123
113
Tle135
16
831,148
T2

50

36

55

53
86,145
T&4165

PAGE

5



CILE: DOP_MANAG:TOS HEWLETT-PACKARD: JDP_MANAGER

LOCATION OSJECY CDDE LINE SOURCE LINE

~180"
NAME ~“Rev 01 - DOTT"

Tua, 15 May 19Be, 20:23 PAGE

(c) Coleco 1983 Confidential

tHeader Rev. 5

.GOTD Ede_DDP_MANAGER

1
3
[ Y
5 De_DDP_MANAGER MACRD
6
7
8

Project: H132, VS

9

10 220X aRXRENABITIAIRCRIRTUSEX
11 = x
12 % DJODP_MANAGER DTTY
13 =« &
14 F2 I It 833222 2.2 2.0 -2 2.2 1. 0. .0 2 .0
15

16 Rev Mistory

17 Reve Date Name
18 1 DT vy

19 0 979783 0Ty

20

21 Functioni

22

23 CONTRDLS THE DIGITAL DATA
246

25 Ede_DODP_MANAGER MEND

Change
DEVICE_IO --> DEV_ID
Initial Pseudo code

PACK FOR READS AND WRITES SETUP BY TAPE_INTERFACE

26 Pseudo_code_CDP_MANAGER MACRO :iPseudocode macro are3s
27 -GOTO Ep_DDP_MANAGER

28

23

30

31 Ep_DOP_MANAGER MEND

o1°'?t

HIDVYNVH ddd

dSVHTAEH AHUYNLIWITIHA

TVYNANVIN HONIHEAHY TVOLINHOHL

STO00L S HULJVHO

ILIT140 AaNV

SH

~WTAV



SILE: DDF  .NAG:TOS

LOCATION DBJECT CODE LINC

€0013>

<0014>

<001S>

<0001>
<€0002>
<0co8>

<€0002>

<000F)>

<€0020>

<Qo001>
<0081>

<0C02>
<00B2>

<0003>
<0083>

<€D004>
<003&>

€000S>
<Q0B85)>

<00730>
<3091>
<0032>
<0003>
C€J00&>

CFECO>

*
*
*
*
*
*
*
*
L
»
+
+
*
*
*
*
*
*
+
*
+
»
[
*
*
L
+
*
+
s
*
*
*
+
*
+
F'y
L
*
*
+
[
*
F'y
*
-+
&
re
re
&
+*
»
*
»*
*
*
»*

HEWLETT-PACKARD: DDP_MANAGER

SDURCE LINE
D_DEV_TYPE

D_STATUS _FLAGS

D_SIlE

+DEVICE IDS FOR THE XEY3QJARD,

KEYBOARD_ID
PRINTER_ID
TAPE_ID
ERROR_RETRY

MAX_DEV_ADOR

$PCB COMMAND EQUATES
PCI_IDLE

PCB_SYNCL
PCB_SYNCI_ACK

PCB_SYNC2
PCB_SYNC2_ACK

PCB_SNa
PCB_SNA_ACK

PCB_RESET
PC3_RESET_ACK

PC3_WAIT
PCB_WALIT_ACK

+DCB COMMAND EQUATES

DCA_IDLE
DC3I_S5TATUS
DCI_RESET
2C3_wWR
DCB_RD

INIT_PC3_ADDR

EQU

EQU

EQuU

EQU
EQuU
EQU

EQU

EQU

EQU

€Qu
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU
EQU
EQU
£Qy

(c) Coleco

19

20

21

1
2
8
2

15

0

1

.e

PRINTER,

- ec oa

s ws

1983 Confidential Tuey, 15 May 19864, 20:29 PAGE

THE DEVICE TYPE, BLOCKED OR CHARACTER

DEVICE DEPENDENT STATUS FLAGS

THE NUMBER OF BYTES IN THE 0CSB

AND TAPE DRIVE

KYBD ID

PRINTER 1D

TAPE DRIVE 1ID

MAX RETRYS ON ERRORS, READ_BLDCK AND WRITE_BLDCK

HIGEST POSSIBLE DEVICE ADDRESS
ON NETWORK

THIS IS AN IOLE STATE

SYNC SYTE |

PCB_SYNC1+80H

P4

SYNC BYTE 2

PCB_SYNC2+80H

3

SET NEW PCB ADDRESS

PCB_SNA+BOH

[

RESET ALL NODES

PCB_RESET+BOH

S

PCB_WAIT+BOH

00
02

03
0a

OFECOH

s 9s o5 00 @

REQUEST STATUS

RESET NODE

WRITE DATA T0O DEVICE
READ DATA FROM DEVICE

INITIAL ADDRESS OF THE P(CB



FILE: DDP_  4AG:TOS

LOCATION OBJECT CODE LINE

<0007>

<0080>

€008C>

<€0086>

<0003>

<0038>

<0001>
€Qo02>
<000 3>

<0004>
€00u%>
<gele>
Qo>
<€0008>
<0009)>
<Q00A>
€9008>
<0QlC>
<000D>
COD0E>
COCOF>
<Q010>
<Q01l>

<0g12>
<0013>
<0014>

<0015>
<0016>

LR R IR BE B R B N R B N R IR R I R VTR R K N N AR R I B B

HEWLETT-PACKARD?®

SOURCE LINE

DOP_MANAGER

(c) Coleco

83 Confidential Tuey 15 May 1984, 20:30 PAGE

sGENERAL USAGE EJUATES FQR USE WITH DCB INFO

THIS IS THE BIT THAT INDICATES THES
COMMAND HAaS 3EEN PRICESSED.

THIS IS THE STATUS JF A COMMAND
THAT COMPLETED WITH NJ ERRORS
INDICATES NO KEY READY

INDICATES THE PRINTER IS BUSY
END OF DATA STRING INDICATOR

DEVICE TIMED 0OUT

THERE WAS NO DCB FOR THME DEVICE REQUESTED.
DCe IS BUSY
DCB IS IOLE

s0LS(8s28/83)
sDLS5(8730783)
;DLS(8730/83)
sDL5C8731/83)

$SOMETHING IN THE COMMAND 3UFFERI

CMND_COMPLETE_BIT EQu 7 :
:
CMND_FIN_STATUS EQU BOH :
KBO_NAX £QU 8CH :
PR_NAK EQu B6H 3
ETX £QuU 03K :
TIMEOQUT EQU 9BH :
INCLUDE EDS_ERRSIEDS
DCB_NOT_FOUND EQU 1 :
DCB_3USY EQU 2 :
DCB_IDLE_ERR EQU 3 H
NO_DATE_ERR EQU “
NO_FILE_ERR EQU 5
EILE_EXISTS_ERR EQU 6
NO_FCB_EQR EQU 7
MATCH_ZRR ESU 8
IAD_FNUM_ERR EQU 3
EOF_cRR ECU 10
TOO_31G_ERR EQU 11
FULL _DIR_ERR EQU 12
EULL_TAPE_ERR EQU 13
FILE_NM_ERR EQU 1%
RENAME_ERR EQU 15
JELETE_ERR EQU 15
RANGE_ERR EQU 17
CANT_SYNCL EQU 18
CANT_SYNC2 EQU 19
PRT_ERR £QU 20
RQ_TP_STAT_ERR EQU 21
DEVICE_DEPJ_ERR EQU 22
XEXTERNAL DATA AREAS USED:
EXT _START_RD_1_BLOCK
EXT _FIND_DC3
EXT _START_wWR_1_BLOCK
EXT _END_RD_1_8LOCK
NEXT _STATE MACRI P}
L0 a,.pP1
) [D_TAPE_STATE], A
Lo HLyLSTATE _VECTORS#ELPLISLPL]
LD CNEXT_STATE_AODDRESS 14HL
JP END_OF _STATE_MACHINE
MEND



FILES DODF

LOCATION

0000
0000
0000
0000
0000
0000
0001
0004
ooor
0008
0008
000E
0011
0012
0012
001«
0016
0018

0014

ools
0018

0018

0018
0D1E

COLF
001F
0022
0023

15 May 19384, 20:30 PA

ETE AND REQUEST STATUYS

retain anly the pushes and pops you need.}

INAG:TOS HEWLETT-PACKAQRD: DDP_MANAGER (c) Coleco .983 Confidential Tua,

ODBJECT CODE LINE SOURCE LINE

60

61

62 GLB DEV_ID

63 GLY INITIALIZE_DDP4INITIALLIZE _TAPE,INIT_TAPE,INIT _DDP

64 INITIALIZE_DDP:

65 INITIALIZE_TAPE:

66 INIT_TAPE:

67 INIT_DOP:

68 INIT_CODE:
AF 63 XO0R A
320002 10 LD C[D_CS5Al,A
320001 T1 LD [D_TAPE_STATE],A
30 72 DEC A
320000 13 LD [D_OVERLAY_NUMBERI,A
2A0012 T6e Lo ML CSTATE_VECTORS+00001] $IDLE STATE
2200D2 75 LD CNEXT_STATE_ADDRESSI,HL
(o) 76 RET

77 STATE_VECTORS:
001F 78 DEF W STAaTE_IDLE $STATE O
0026 79 DEFW STATE_1 H 1 REQJQUEST 170 FOR 1 BLIACK
0058 80 DEFW STATE_2 H 2 TEST FOR COMPL
0078 81 DEFW STATE_3 N 3 TEST STATUS

C001A)> B2 LEN_INIT EQU $-INIT_CODE

83 =

84 &

85

86 DEFS 1BH-LEN_INIT MAKE SURE THE MANAGER VYECTOR IS AT THE SAMFE L OC AS THE S/IO_MANAGER

87

88

83 GLB DDP_MANAGER

90 GLB TAPE_MANAGER

91 TAPE_MANAGER:

92 DDP_MANAGER:

93 x BEGIN {0rdinarily registers are restored:

94 %=

9% %

95 @

97 & FALL THRU T0O CASE STATEMENT sIF STATE =

93 % ¢sFILE IS TRYING TD CLOSE

99 %

100 =

101 = CASE D_TAPE_STATE,CIDLE,STATE _1,STATE_2,S5TATE_3,INIT_DODP)

102 2

103 CASE_STATE:

106 >

105 &
2A00D2 1056 LD HLyCNEXT_STATE _ADDRESS]
E9 107 JpP CHL]

108 &

109 % IF THE MACHINE IS IDLE IT-”S 0K FOR ANOTHER I,/0 REQUEST

110 ¢

111 STATE_IDLE: ISTATE ©
3a0Q02 112 LD a,(D_CS5A] STEST THS COMMAND STATUS AREA
B7 113 or &
F200CF 114 Je PoEND_QOF _STAYE_MACHINE $1F THE CSA CONTAINS AN FRROR CZODE DINT® PROCESS IT

115 %

116 % FALL THROUGH TO STavTE 1

£



FILE: DC

LDCATION

0026
cg2e6
0029
o028

002E
0031
0035
00318
0038
003D
D0&0
0042
D0s2
00a5
UL 94
0047

00eA
00&A
00sn
0064l
00&F
0052
0055

0058
o058
0058
005E

00s]

0063

0063
00s6
0069
005D
0060
005F
6072

ANAG:TOS

OBJECT CODE LINE

3a0002
FEB?
caQo00

240003
EDSBOOOS
010000
3a0002
FEB1
340001
2005

c00000
1803

cboooo

3EQ2

320001
2400186
220002
C300CF

320001
cooo009
D200CF

20C13

340001
cagaQco
F0360001

€03
320001
240018

117
118
119
120
121
122
123
124
125
126
127
129
129
130
131
132
133
134
135
136
137
138
1373
140
141

153
154
155
156
157
158
153
160
161
162
163
164
65

MEWLETT-PACKARD: DDP_MANAGER (c) Coleco 1983 Confidential Tue,

SOURCE LINE

15 May 1984,

Lo A,[D_C54) ;IF COMMAND IS TO KILL DOP COMMAND
o KILL_TAPE
Jp Z,INIT_DDP

REQUEST TJ WRITE/READ A RECORD

LD  HLsCXFER_ADOR)

LD  DE,CBLOCK_NUM]

LD BC,D000M

LD  A,CD_CS52]

CP  READ_TAPE

LD  A,CDEV_ID]

JR NZILEOS_TAPE_WRITE
READ:

CALL _START_RD_1_BLOCK
JR  RET_ADDR

WRITE:

CALL _START_WR_1_BLOCK

NEXT_STATE 2

Lo a,2 $SOMETHING IN THME COMMAND BUFFER!
Lo CC_TAPE_STATEJ,A

) ML,CSTATE_VECTORS#2+423

Lo CNEXT_STATE_ADDRESSI, ML

Jp ENJ_DF_STATE_MACHINE

TEST FOR ACCEPTANCE/COMPETION OF 1/0 REQUEST

LD A,CDEY _1ID1 STEST THE STATUS OF THE FILE
caLL _ENO_RD_1_8LOCK
Je NCoEND_DOF_STATE_MACHMINE ¢BETTER RETRY STATE 2

AT THIS PDINT THE COMMAND HAS BEEN ACCEPTED BY THE NETWORK
IF THE LERC FLAG IS NIT SET THERE HAVE BEEN ERRORS (09BH=TIMEQUT)

JR N2,5TATE 1 {BETTER RETRY STATE 1

IF NO ERRORS THEN SET UP REQUEST STATUS OF THE TAPE QORIVE
THIS TESTS THE CHECK SUM (CRC) OF THE DATA XMITTED 3Y THE TAPE

x
STATE_1:
a8 _REQ:

;-1

x

&
EOS_TAPE_
EOS_TAPE _
RET_ADOR:
*

*

x
STATE_2:
-

%

&

&

&

x

-4

b- 1
STATE_2_0K:
x

LD A,CDEV_IDJ

CaLL _FIND_DCH

LD  CIY+D_COM_STATI,DCB_STATUS
NEXT_STATE 3

sSTATUS CCYMAND

L2 Ae3 SSOMETHING IN THE COMMAND 3UFFERY

L2 [D_TAPE_STATE],A
LD HL 4y CSTATE_VEZTORS#343]

20:30

PAGE

6



FILE:Z DD? iNAG2TDOS REWLETT-PACKARD: ODP_MANAGER (c) Coleco 1983 Confidential Tua, 15 May 1984, 20:32] PAGE

LOCATION O9JJECY CODE LINE SOURCE LINE
po7S 2200D2 L LD CNEXT_STATE _ADDRESSIHL
0078 C300CF + JP END_OF _STATE_MACHINE
165 &
167 & IN STATE 3 TESY FOR ACCEPTANCE OF THE REQUEST F3JR STYATUS COMMAND
163 &
0078 169 STATE_3:
0078 340001 170 Lo A.CDEY_ID]
Q07E C€CJ0ODOD 171 CALL _FIND_DC3 SWAS THE STATUS REQUEST ACKNOWLEDGED????
0081 FDCA3OOTE 172 BIT CHMND_COMPLETE_BIT,LIY+D_COM_STAT]
0085 CAQOCF 173 Je LyEND_QF _STATE_MACHINE
174 &
175 @ IF THE COMMAND IS NOT YET ACCEPYED, COME BACK TO STATE 3 NEXT PASS
176 &
0088 FDTEDO 117 LD A,CIY+D_COM_STAT] +STATUS COMMAND ACCEPTED
0088 FEBO 178 cp 080H
0080 20D& 173 JR NZ,STATE_2_0OK sCOULD NOY GET STATUS?
180 &
181 =
182 =
1813 s SAVE THE STATUS IN REGISTER B8
DOBF 3A00D1 184 LD A,LDEV_I1D] sCHECK FOR SECONDARY DEVICE IO
0092 E6FO 185 AND OFOQH
0034 FOTELS 186 LD A, CIY+D_STATUS_FLAGS]
0037 2808 187 JR LyDEV_O_CHECK sSECONDARY_DEV_ID =0
0099 CBI1F 1889 RR A SsGEYT STATUS INTO THE LOW NIBBLE
0038 C81F 183 rR7 A
009D C81F 190 RR [}
UU9F (B1F 191 RR A
00al 192 DEV_O_CHECK:
00A1 E6OF 193 AND OFH
00A3 C200Cs 194 JP Nl,ERROR A BAD STATYS
195 ¢
196 @ IF YHE COMMAND IS ACCEPTED AND THERE ARE NO ERRJRS INCREMENY THE (CSa DATA
197 ® .
00A6 2400013 198 LD HL, ULXFER_ADDR] s A 31L0Cx HAS BEEN WRITVTEN OR READ
00A9 ED5BQ00S 193 LD DESCBLICK_NUM] UPDATE THE D_CSA AREA!
00aD 010400 200 LD BCy Q400K
0080 3A0007 201 LD Ay, LRANGE]
0033 390 202 DEC A
0084 CAODDDO 203 JP ey INIT_DnP DONE WITH THE OVERLAY?
204 =
205 & IF THE RANGF WAS DECREMENTYED TO ZERO WE ARE DONE ELSE (WE ARE NOT?)
206 %
0087 320007 207 L0 CRANGE D, A
0n3a 13 208 INC DE
0038 EDS530005 203 LD (BLOCK_NUM],DE
00BF 09 210 ADD HML.BC
00C0 220003 211 LD CXFER_ADORIJ,HL
212
00C3 C3002s6 213 JP STATE_1
214
215 =
216 =% ERROR PROCESSING FROM REQUEST STATUS
21T =
0076 218 cRROR:
219 = Errors occur after reguest status
220 * Passible errors are 1=CR{ check (bad data on tape)



FILE: 3D INAG:TOS

LOCATION OB8JECT CODE LINE

00Cs 320002
00C9 2A0012
00CC 220002

00CF
DOCF AF
0020 C9

0001 08

0002

0000

0001

0002
<€0003>
<9005>
<0007>

Errorss 0

221
222
2213
226
225
226
227
228
223
230
231
232
233
234
23S
236
2317
238
239
240
241
262
263
246
265
246
247
248
249
250
251
252
2513
254
255
256
2517
258
259
260
261
262
263

HEWLETT-PACKARD: DOP_MANAGER (c) Colec. 4983 Confidential Tues 15 May 1984,

SOURCE LINE

& 2=block not found l=no tape in drive 4=no drive

& The user program is expected to test for errars via

« YEST_TAPE 1n the YAPE_INTERFACSE module.

&

&
LD {D_CSAJ,4 vSAVE THE ERQOR CODE IN THE CSA
LD HL,CSTATE_VECTORS+01] TNEXT STATE = IDLE
LD CNEXT_STATE_ADDRESSIHHL

& END (DDP_MANAGER)

END_OF _STATE _MACHINE:
XOR &
RET
g 2aBoR 2o B0 3.0 B2 353 B o2-RoBodfof o BoRefo R Ru BB P oR BrgoF o Rof FoBon Bo RSB oR B RoR BB Do FoRot BB BB BB B35 3.0 3 8283251
saseR DEV_ID 1S DEFAULT 08 FOR TAPE DRIVE 0 HnEes
Y T L Y P R R S T T R L LT L L T L L DE T P P E L LT PR PP e

DEY_ID DEFB TAPE]

E--R 0ot e teb 22 o RoRof-SoReRrbeR R e RogoBod oo o e boR Fod g B g Rod Pofo B Papop ok bR FoR e PobiRoRo2 SR P Be R 2 2 Boke]

AN N AT S L A N A N X A I R A AU S N A XA AN AR A A A XN AN T ADR NSNS LY

p-B Bt B B-Rododod BebRo bl 3 B L Rolil o faloFoR: il 2oBeBo R £o 30 B o B R Pl g ot B Fo B2 oo Sl S o Ba S b B B SR B8 - R 2 S X g $o 33 ]
GLB D_DVERLAY_NUMBER

GLB D_TAPE_STATE
GLB D_CsaA
B e o o s e e M L =~ " = - - — .~
STHE NEXT_STATE_ADDRESS MAY BE PUT IN DATA,PROG,0OR COMN C(IT"S ALL RAM TO ADAM)

&
NEXT_STATE_ADORESS DEFS 2

# ———————————————————————————————————————————————————————————————
a BY MAKING THE CSA& CDMMON IT IS EASILY LINKED
s INTO EXISTING CODE
DATA
D_OVERLAY_NUMBER DEFS 1
J_TAPE_STATE OEFS 1
D_CSA CEFS 6

XFER_ADDR EQU D_CSA+1
ALICK_NUM EQU XFER_ADDR42
RANGE £EQU BLOCK_NUM+2

20:30

PAGE



SILES:
LINES

119
€3
262
43
63
103
e2
&2
63
62
43
43
&2
62
&2
42
92
L X!
&3
192
PR
42
42
42
62
&2
62
62
260
&2
LY
62
62
42
258
42
42
62
42
.2
42
&2
253
233
&3
1313
136
218
62
42
3
&3
&3
3
64
65
63

DDP_  iAG:TOS

SYMBOL

A3_REQ
BAD_FNUM_ERR
BLOCK_NUM
CANT_SYNCI
CANT_SYNC2
CASE_STATE
CMND_COMPLETE_B
CMND_FIN_STATUS
DCB_BUSY
DCB_IDLE
0CB_IDLE_ERR
DCB_N3T_FOUND
DCB_RD
DCB_RESET
DCB_STATUS
DCB_WR
DOP_MANAGER
DELETE_ERR
DEVICE_DEPD_ERR
DEV_O_CHECK
DEV_ID
D_BUF_ADR
D_BUF_ADR_MI
D_BUF_ADR_LO
D_BUF_LEN
D_BUF_LEN_MHI
D_BUF_LEN_LC
D_COM_STAT
D_CsA
U_DEV_ADDA
D_DEV_TYPE
D_MAX_MSG_LEN
D_MAX_MSG_ULN_HI
D_MAX_MS5G_LN_LD
D_OVERLAY_NUMBE
D_RET_COUNT
D_RET_COUNT_MI
D_RET_COUNT_LD
D_SECT_NUM
D_SEC_DEV_ID
D_SILE
D_STATUS_FLAGS
D_TAPE_STATE
END_DF_STATE _MA
EOF_ERR
EGS_TAPE_READ
ECS_TAPE_WRITE
ERRORA
ERRJR_RETAY

ETX
FILE_EXISTS_ERR
FILE_NM_ERR
FULL_DIA_ERR
FULL_TAPE_EQR
INITIALIZE_DO®
INITIALIZZ_TAPE
INIT_CODE

TYPE

T U UEsDPPERPDIDPTUUYE DUPPD BB PRPOPPP®PDPOSP>ERDPDETDED O PDIPDPI>D UBOBR

CROSS REFERENCE TaBLE

PAGE

REFERENTES

1274199,209,263

164

89

187
62+131,1674162,170+18¢%
L2462

42442

166,172,177
T09112+11991234226¢2699261

62442

73,267
2,62

186
SkeTly248
S5Telléey1634173

132
134

63
63



EILE:

LINE®

6T
62
66
&2
&2
[ 91
92
3
62
253
43
43
63
&2
2
&2
&2
€2
62
62
42
42
62
€2
62
43
&2
62
62
62
.2
62
LY
263
43
39
“3
140
43
118
146
160
169
111
17
kL
&2
91
L2
43
40
261
50
LY ]
47
&9

DL 'ANAG2TOS

SYMBOL

INIT_DCP
INIT_PC3_ADDR
INIT_TAPE
KAD_NAaK
XKETBODARD_ID
KILL_TAPE
LEN_INIT
MATCH_ERR
Max_DEV_AJDR
NEXT_STATE_ADDR
NJ_DATE _ERR
NJ_FCB_ZSRR
NO_FILE_ERR
PCB_IDLE
PCB_RESET
PCB_RESET_ACK
PCB_SNA
PCB_SNA_ACK
PCB_SYNCI1
PCR_SYNC1_ACK
PLB_SYNC2
PCB_SYNC2_ACK
PCB_waIT
PCB_WAIT_ACK
PRINTER_ID
PRT_ERR

PR_NAK
P_COM_STAT
P_NUM_DCBS
P_REL_ADOR
P_REL_ADOR_HI
P_REL_RDDR_LD
P_SILE

RANGE

RANGE _ERR
READ_TAPE
RENAME_ERR
RET_ADDR
RQ_TP_STAT_ERR
STATE_1
STATE_2
STATE_2_DX
STATE_3
STATE_IDLE
STATE_YECTCRS
TAPE]

TaPE_1ID
TAPE_MANAGER
TIMEQUY
TOO_3IG_ERR
WRITE_TAPE
XFER_AaDoR
_END_RO_1_BLOCK
_FIND_DLB
_START_RD_1_BLO
_START_WR_1_BLO

CROSS REFERENLIE TABLE

TYPE

MMM MU P> P Vb BY Y VU YU YU VEMBOERDDPIFR»BDRDDBDIIESNDEDSDBMDEDDIDUSBEPLBD DB 0

PAGE

REFERENCES

63,121,203

63

120
85

S5+75+1064228

62
&2
&2
&2

62

L2462

201,207
130
135

7941555213
80

179

Bl

78
S55eTey227
261

99

126,138,421142562
1618

153,171

134

137

1o



FILE: OO0OP_INTER:TOS

LOCATION OBJECT (ODE LINE
1
3
4
]
[
7
L]

9
10
11
12
11
1s
15
18
17

)

HEWLETT-PACKARD: DDP_INTERFACE (c) Coleco 1984 Confidential Mon, 21 May 1984,

SOURCE LINE

~180~

MAME “Rev 01l - DTT~

De _DOP_INTERFACE MACRD sHeader Rev. S
«GOTD Ede_DDP_INTERFACE

Project: TAPE, C10%

BRIV T EOPBOSSIREIREES AL RO S

* ]

. DDP_INTERFACE DTvY *

* &

SRR ESONDELIODOIPINERORESOIRRLE

Rev History

Rev. Date Name Change
1 9733783 0OTY CHANGED TD ALLOW ERROR REVIRES
0 7/5781 o1y Initial Pseudo code

Fumction:
REQUEST READS AND WRITES A5 DEFINED IN OCB.
REQUESYTS ABORT_TAPE,
TEST STATUS OF TAPE REQUEST,

Edo_DOP_INTERFACE MEND

Pasevydo_code_QOP_INTERFACE MACRD Pseudocades macro area
BEGINM:
STORE D_OVERLAY_KUMBER
HL 2= POINTER 7D DCB = D_OVERLAY_NWNUMBER®S o OVERLAY_TABLE_POINTER
MOVE DCB D 0_CSa
IF WRITE THEN
SEND WRITE_COMMAND
ELSE
SEND REAO_COMMAND
ENDIF
END
«GOTO Ep_ODOP_INTERFACE
Ep_ODP_INTERFACE NMEND

16135

PAGE

1

IT°1

JOVAHIINI d4dd

HSVATIY AHVNIWLITAHEL

S HEIILJVHD

SHLLLITTILN NV STOO0L

WYV

TVANVA dONHHIATY TVO1INHOHL



EILE: ODP_INTER:IICS

LOZATICN CoJeCT JODE LINE

«i081>
<I0d2>
€30a71>

HEWLETT-PACKAROD:

SJURCE LINE

GOP_INTERFACE

Subroutines called

H
H EXT

sSubroutines defined

oLl
LLa
GLA8
sL8
GLS
sLa
GL3
GL3
H 6LB

-

EXT

TEST _Tapc
ABIRT_TAPE
LD&D_CVERLAY
WRITE_OVERLAY
CALC_CIB_ADDR
WRITE_BLNCKS
LDAD_BLOCKS
BLICK_ID

i:Cperating system calls
H

(¢) Coleco 1984 Confidential

sPOINTER TD

sInputs/Jutputs na<sed in registers
H A = JVERLAY NUMBER 1 thru N
: A <> 0 = ERRDR
tExternal data areas usaed
EXT CCB_PTR
:Glonal data areas defined
EXT D_GVERLAY_NUMBER
EXT D_TAPE_STATE
ZxT D0_CSA
H GL3
slocal equates
H £QU
sGlobal equates
GLB READ_TAPE
GLB WRITE_TAPE
GLB XKILL_TAPE
RELD_TAPE FESU BIM
ARITE_TAPE EJU 8B2H
KILL_TAPE kLl 8TH
: INCLUDE File_mameluserad

Mon,

21 May 19134,

THE OVERLAY CONTROL TABLE

16333

PASE

2



ZILE: DDP_INTER:TOS HIWLETT-PAaCnARD: BD?_INTERFACFE (c) Coleco 198« Tonfidential Mony 21 May 193e, 16:35 P4

COCATIGN 0BJECT JDJE LINE SOURTE LINE
83 PRIG
43
30 TEST FOR COMPLETION OF I0 REJUEST
0000 i1 TEST_TAPE
0G00 340000 92 LD A,L[D_CS543
0003 87 3 ce a
0004 €30030 94 JP EXIT_YAPE
95 &
96 &
IT %
goor 33 ABORT_TAPE
0007 3E87 99 LD AyKILL _TAPE
0009 320000 100 LD C0_CS4Al,A
000C C3C03D 101 JP EXIT_TAPE
102 =
103 ¢
104
000F 105 CALC_CC3_AJDR:
CCOF 30 105 0cEe A $ADDR = DCB_TABLE(DV_NUM-125%)
0010 &F 107 LD CyeA $GET THE OVERLAY NUMBER IN C
0011 0600 109 LD 8,0
0013 2AC000 109 LD HL+LCCB _PTRY sPOINTER TO THE OCB TABLE
a016 09 110 A50 HL, 8L sO0CB_ADDR = DVERLAY_NUMES ¢ START _DF_TABLE
aorr 09 111 40D HL.3C
ooig 03 112 AOD HL.8C
a019 03 113 430 HL,B8C
001A 03 1ls ADD HL,8C
0C13 C9 115 ReT
115
001cC 117 WRITE_OVIRLAY:
001C 37 118 SCF SSET CARRY FLAG IF WRITE INSTRUCTION
00210 18013 119 J Lo_1
20 @
) 94 *
001lF 122 LOAD _OVERLAY:
OC1F 87 123 ORrR A SRESET CARRY FLAG IF READ
12 2
125 ¢
0020 126 L3 _ 1t
127 3 BEGIN {Ordinarily registers are restored; ratain only the pushes and pops you need.)
128 %
127 2
130 #
0026 320000 131 Lo [CDO_JYERLAY_NUMBER JyA +FOR DE3UGGING PURPOSES
132 =
133
0023 F5 134 PJSH AF 4844400400000t 2eb80
0024 CDOCOF 135 caLt CALC_OC3_ADDOR H
o271 F1 134 P3P AP o e e e H SSAVE THE CARRY FLAG IF SET
137 %
0028 30C« 1314 J1 NC,LDAD_BLOCKS
139
624 140 WdRITE BLICKSE
024 3ER’?Z l1e1 L AywRITE _TAaPE SWRITE INSTRUZTIONS GJ HERE
0G2C 1802 162 JR BLOCN 12
G2k 143 LCAD_B.0LKk5:

J02E 3r8; lew vl Ag2bAl_Tadp $QEAD INSTRUCTITONS 50 KER:)



FILES SOP_INTERITCS HEWLETT-PACKARD:Z 227 INTERFACE (c) Coloeco 1984 Confidential Man, 21 May 1944, 18:35 PALE

LOCATION DBJECT IDDE LINE 5CURZ: LINE
9030 165 3L0CK_10:
T030 110001 1¢8 Le DE,D_CSA+L H $POINT TO THE COMMAND STATUS AREA
D033 010005 1e7 LD BLoS : INUMBER GF BYTES TO MOVE
0036 EJBO 148 LDIR 3
0038 114000 143 LD CraD_C54
0GIB 12 150 Lo [UET.A ISET THE COMMaND IN THE D_CSA BUFFER
003C AF 151 XCR A
152 GLa EXIT_TAPE
00630 : 153 EXIT_TAPE:
0030 €9 154 RET

155 SR AU En R EAANILEUAALCE LA LI NXAQAIIVEX U PRI IR A DL EIUATFBEERLEA XY I IVFHAABEIRIIAE[OZAT GO0 Y

Errorss 1]



FILE:
LINES
98

145
105

UOP_INTER:ITCS
STYMBIL

ABCRT _YAPE
8LaCk_1tQ
CALC_CC3_ACOR
D_CS&
D_DVERLAY _NUM3IE
O_TAPE_STarve
EXIT_TaPt
KILL_TAPE
LJaD_3LICKS
LOAQ _DOVERLAY
Lot

OCB_PTR
REAG_TAPE
TEST_TAPE
WR1TE
WRITE_BLOCKS
WRITE _OVERLAY
WRITE_TAPE

TYPE

> VOC O9OEMUV IO VMMM 9 U G

CRLCSS RCFIRENCE

Ta3LE PAGE

RIFIRENCES

50

Shylel

53,1135
92,100s146,145
131

944,101,4152
81,99
554133
51

119
109
T3el6s
L]

33

Se

52
80,141

S



(o A §

LR X B ]

I RECTLWUUL 1ABLE

FUM tHE AuAam KETHUARD

- KRev, 9, Hept.

““EYCODES GENERATED BY ADAM COMPUTER KEYRDARD +»ss

veC

NAOANAWN=Q

32
33
34
as
as
a7
L]
39

49
a9
42
a3
aAa
15
a5
a7

HEX

00
ot
c?
o3
04
oS
06
o7

on
a9
OA
o8
ocC
cD
OF
OF

10
1
12
13
14
15
16
7

18
19
1A
1B
iC
10
1E
1F

28
29
2A
AL
2C

2E
2F

ASCII DATA

NUL
SOH
STX
ETX
EQT
ENO
ACK
BEL

Bs
nr
LF
vT
FF
CR
SO
s1

DLE
DCch
DC2
DC3
DC4
NAK
SYN
ETH

CAN
EM
suB
ESC
FS
GS
RS
us

L B

CV KEY(S)

cntrl
cntrl
cntrl
cntrt
cntrl
cntrl
cntrl
cntr?!

cntrl
cntrl
cntr1
cntr)
cntril
cntrt
cntrl
cntrl

cntrl
cntrl
cntrl
cntri
cntr)
cntrl
cntrl
cntrl

cntrl
cntrl
cntr!
cntrl
cntrl
cntri
cntr!
cntri

=pace
shift
shift
shift
shift
shift
shift

shift
shift
shift
4

.

/

DMMIONIBPN

or BACKSPACE
or TARB

H
1
J
14
L
M or RETURN
N

0

€< 1N TOTV

or WP/ESCAPE

D DN <X

2
3

NN LW e =T

- Ha 3t

b,

1983

I
)

REPEAT

2Z2222Z2Z22

2Z222Z2Z22<

22222222 2Z22Z2Z2Z222Z

<< < <<<<<

< € << < << <

page

COMMENTS

Null (substitute for cntrl a)
Start of Headling

Start of Text

End of Text

End of Transmission

Enaquiry

Acknowledge

Beld

Backspace (see NOTE 5)

Hortzontal Tabulation {(see NOTE 6)
Line Feed

Vertical Yabulation

Form Feed

Carriage Return

Shift Out

Shift In

Data Link Escape

Device Control

Device Contro! 2

Device Control! 3

Device Controt 4
Negative Acknowledge
Syncronous Idle

End of Transmission Block

Cancetl

fnd of Medium

Substitute

Escape

File Separator

Group Separator

Record Separator

Unit Separator (substitute for cntrl

Space

Exclamation Point

Quotation Marks (or double quotes)
Numbar Sign

Dntilar Sign

Percent

Ampersand

Apostrophe (or single quotes)

Opening Parenthesis
Closing Parenthesis
Asterisk

Plus

Commna

Hyphen (Minus)

Period (Decimal Point)
S1ant

)

9Tqe[ pJdeOqLay

{LCHEddY

v
P

ISVETIY ZH4YNIANLTZHd

TYONYN FONIHIAIY TYOLNHOFIL

{(Yav

.
w il

e



ASCII KEYCDDE TABLE FOR THE ADAM KEYBDARD cont., - Rev. 9, Sept. G, 1983 page 2

o HEX ASCII DATA CV KEY(S) REPE COMMENTS
a8 30 0 0 Y
49 31 1 1 Y
50 a2 2 2 Y
51 33 3 2 Y
52 24 4 4 Y
53 35 5 S Y
54 36 6 6 Y
55 37 7 7 Y
56 k) B8 e Y
57 39 9 9 Y
SR JA : shift Y Colon
59 el : : Y Semicolon
60 3c < shift , Y Less Than
61 30 = shift & Y Equatls
62 JE > shift . Y Greater Than
63 kld ? shift / Y Question Mark
64 40 ] shift 2 Y Commercial At
65 41 A shift A Y upper case
66 42 B shift B Y " "
67 43 C shift C Y " "
68 LY D shift D Y " "
69 4% E shift E Y " "
70 46 F shift F Y " "
71 a7 G shift G Y " "
72 48 H shift H Y " "
73 49 1 shift 1 Y . "
74 4A J cshift J Y " "
75 aB K shift K Y " "
76 aC L shift L Y " "
77 aD ] shift M Y - "
78 4E N shift N Y " "
79 aF 0 shift O Y » "
80 50 P shift P Y " "
R ] 51 Q shift Q Y n "
82 52 R shift R Y " "
83 53 S shift S Y " n
84 54 T shift T \ " "
535 55 U shift U Y " "
RG 56 v shift Vv Y " "
a7 57 w shift W Y " »
a8 SA X shift X Y » "
-89 59 Y shift v Y " -
90 SA z shift Z Y upper case
31 58 [ [ Y Opening Bracket
92 5C \ \ Y Reverse Slant
93 %D 1 ] Y Closing Bracket
94 SE ~ ~ Y Clircumflex
a5 5F shift 6 Y Undet1 tne

i
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= HEX ASCII DATA CV KEY(S} RE{ T COMMENTS
96 60 ' shift - Y Grave Accent
Q7 61 a A Y lower case
an 62 b B Y " °
a9 63 c (o Y " "
100 64 d D Y " "
101 €5 - E Y " "
102 66 f F Y " "
103 67 Q G Y " "
104 68 h H Y " "
105 69 1 1 Y " n
106 GA b J Y " "
107 68 k K Y " "
108 6C 1 L Y " "
109 &D m M Y " -
{110 1313 n N Y " -
t11 6F [s] 0 Y " "
112 70 p P Y " .
113 71 a Q Y " "
114 72 r R Y " "
115 73 s S Y " "
116 74 t T Y " "
117 75 u U Y " "
it{R 76 \ A Y » "
t19 77 w w Y " "
120 78 x X Y " "
1214 79 y Y Y " "
122 TA z Zz Y lower case
123 78 < shift | Y Opening Brace
124 7C . shift \ Y Vertical Line
125 70 3> shift ) Y Closing Brace
126 7€ ~ shift ~ Y Tilde
127 7F DEL cntrl DELETE Y Delete (substitute for DEL)

¢+ and of ASCII codes »+
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s

a) SUFTKEY GRDUP

b)

{

DEC

128
129
130
131
132
133
134
135

136
137
138
139
140
1414
ta2
143

Rev.

9,

Sept.

t of COLECO special codes ({i.e. non-ASCl11) defined by gj

HEX

80
ai
R2
83
R4
RS

Ry

CV KEY

HOME
I

11
111
1v

v

VI

shift
shift
shift
shift
shift
shift

(s)

I
11
111
1v
v
vl

WORD PROCESSOR "hard key" GROUP

DEC

144
145
146
147
148
149
150
151

152
153
154
155
156
157
158
159

HEX

CV KEY

wWiLD C
UNDO

MDVE

STORE
INSERT
PRINT
CLEAR
DELETE

shift
shift
shift
shtft
shift
shift
shift
shift

(s)

ARD

WILD CARD
UNDO

MOVE
STORE
INSERT
PRINT
CLEAR
DELETE

6,

bl

REPEAT

2222222

zZ2ZZ2Z2Z22

Z2Z2ZZZZZZ

ZZZZZZZZ

1983 page 4

LR

COMMENTS

aroup exception
softkey
sof tkey
softkey
sof tkey
softkey
so0ftkay
unused code

DUTEWN -

unused code

unused code

COMMENTS

independent function from ASCII delete (DFL)

(cory)
(FETCH)

independent function from ASCII delete (DEL)



ASCI1 KEYCODE TABLE FOR THf ADAM KEYBOARD cont. - Rev. 9,
c) ° 'SOR CONTROL GROUP
DEC HEX CV KEY(S)
160 AQ up Arrow
161 AN right arrow
162 A2 down arrow
163 A3 left arrow
164 A4 cntrl up arrow
165 AS cntrl right arrow
166 AB cmtrl down arrow
167 A7 cntrl teft arrow
168 AB up arrow + right arrow
169 A9 right arrow + down arrow
170 AA down arrow + left arrow
171 AB teft arrow + up arrow
172 AC HOME + up aAarrow
173 AD HOME + right arrow
174 AE HOME + down arrow
175 AF - HOME + feft arrow
d) GENERAL KEY GROUP
DEC HE X CV KEY(S)
176 BO
177 B1
178 B2
179 B3
180 B4
181 BS
1R2 B6
183 B7
184 B3 shift BACKSPACE
185 Bg shift TAB
186 BA
1R7 88
188 BC
189 8D
190 BE
191 BF

=+ end of COLECO specfal codes defined by group »»*

Sept. 6,

REPEAT

< < < <<€ <

2Z22Z<<X<=<

1983

COMMENTS

north
enst
south
west

northeast
southeast
southwerst
northwest
sequence

"

page $

sequence {ndependent,

sSequence

independent,

"

L]

sequance {ndependent,

COMMENTS

unused code

" "

] n
" L]
n n

unused code

(see NOTE 5)
{see NOTE 6)
unused code

" "

unused code

time critical

- w

independent, time critical
time criticat

n

time critical
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e N 5 e

NOTE 1: The lock key wil)l act as a "shift lock function,” 1.e., when
in the active state (on) all keys will behave as ifF they were
produced by their shifted key versions. O0f course, where
the lock key is inactive (off) all key depressions will be treated
as normal unshifted key depressions, The foregoing description
is analogous in operation to that of a standard keyboard.

NOTE 2: The remaining codes OCOH thru OEFH are unused codes.
NOTE 3: Codes OFOH thru OFFH are reserved for internal use by the keyboard
sof tware,

NOTE 4: The following keys have no code assigned to them, they are used
internally by the keyboard software to calculate the key value,
CNTRL, SHIFT and LOCK. No serifal transmission occurs for these
keys.

NOTE 5: Codes D0O8H and OBBH are provided for purposes of non-destructive and
destructive BACKSPACE. The interpretation of these codes are application
dependent. It is recommended that the following convention be used:

008H = BACKSPACE (as defined by ASCII)
OBBH = destructive BACKSPACE

NOTE 6: Codes 009H and OB9H are provided for purposes of right TAB and left TAB
The {interpretation of these codes are application dependent. 1t is recommended
that the following convention be used:

O09H = right TAB (as defined by ASCIL)
OB9H = lTeft TAB
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2. ADAM Emulation Considerations

ADAM hardware characteristics affect the selection and inter-
face of an emulator for ADAM.

ADAM has dynemic RAMs that must be refreshed to maintain
integrity. The RAMs require an 8-bit refresh. Since the Z80
performs a 7-bit refresh, the eighth bit 1s manufactured by
the MTOC, using other signals from the Z80. 1In general, the
slgnals are:

MREQ

M1

WATT

REFRESH (RAO -~ RA6)
A7

The Master 6801 performs a direct memory access into the 64K
intrinsic RAM addressed by the Z80. The MIOC is responsible
for the setup and execution of DMA by the Master 6801.

Some emulators place a load con the clock circult that drives
the 7Z80. Problems with an interface to an emulator may
require a check of the clock and a modification to R60 on the
CPU Board.
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y. Schematics and Component Location/TIdentification Drawings



b BT 7 g2
b AN RO wr Y

BETEI R
L LI 13 QR LS T
b Dopnm, TR e R

=
'\ cs e
e SR B
NER - .
PO
M el
A

e T RN  RT L Y

r e

o
i
Q’——

vz raed

[EBTRR
i B
<l .

27
o

warg] A

e ;7() a3

Aan

B

v

TN 480
TELLTTLYS

Arep s

St
e g ataan

of o

;
g»
Dol om0 PAY

L2

.

4

¥ 4
[ nan’ <
)

LTy
- zf\{V MALS

7 JNIYS
4

ALY,

Lol
B2
W

a

¢
“

PRODUL TION
LFF ARy
Par Manrgiesing
oy e ey

I°%

(T 399YS) 0°T1BWaYOS pJeog O/I pue AJoway

TEHd

HSVATIH XHVNL1AWL

TYANVA JONIHELIHY TYOINHOAL LWYQV



APPENDTX

TECHNTCAL REFERENCE MANUAL
RELEASE

PRELTMTNARY

!

ADA

Memory and T/0 Board Schematic (Sheet 2)
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Memory and I/0 Board Component Location/Identification

Drawlng

4.1

i pEeo) I

tere

iy 2

'
i
by

-l

Ay}
=N
L ¥

Ny

2

Lty
L2

% Twadvad e 6

Waavas me
v

|
r.
-
™
El
Y
w1
»
r
*
-
”
e
v
"
ol .
o 4
- -
v T
.t
'

wlajaivit

I
1

CREREEE Y

R E R

o

NG LG BTGE

SRS 332

wh ff NCiag 37930 DS a3 | 0L el

L
ﬁf & SRS —
SR _MS \ AR TV
[ I e L Tl
L .
a s w
L
20 « YN/ £
N RPN - O
[Wy) -
"
[
nn un ﬁ rn
Lo .
U ——

¥
Y S LARRACRS RS SRR RRN]

18 1b

]

TITITIITV T TTY T TITUT T <1
ﬂ%ﬁ?@%&é@%?gé$
SR - L




ADAM™ TECHNICAL REFERENCE MANUAL

PRELTMINARY RELEASE

APPENDTX

CPU Board Schematic
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4.3 Interconnect Board Component Location/Identification Drawing
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