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PREFACE

This manual is dedicated to the many individuals associated
with the Timex Computer Corporation in the development and
production of the TS2068. Our special thanks to Nan Parsons
who prepared the TS2068 Schematic and other drawings used
in this manual.

While every effort has been made to make this document
complete and accurate, use of the technical information
contained herein is at user's sole risk. The Timex Corp. or
its affiliates, and Time Designs Magazine Company assume no
responsibility or liability for the safety or performance
of any product manufactured relying on the technical data
contained herein, or any liability, loss, damage, or
expense sustained by reason of any claim that such products
infringe any patent or other industrial property right.

The Second Edition of this Technical Manual has been re-
edited by Tim Woods. Special thanks to Bob Orrfelt and Dave
Clifford for technical assistance.

If you would like to receive information on a magazine and
other publications for the Timex Sinclair 2068, direct your
inquiry to: Time Designs Magazine Company, 29722 Hult RAd.,
Colton, OR 97017.

Timex Sinclalr 2068 Technlcal Manual (2nd Edition), © Copyright 1986 by the Time Deslgns
Magazine Company. Reproductfon of this document In whole or in part by any means wlthout
expressed written permlssion from Time Designs, Is prohiblited by law.

This manual was printed by Toad'l Litho Printing and Composition, Oregon City, OR 97045.
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1.0

INTRODUCTION

This manual provides detailed technical information on the Timex
Sinclair 2068 Personal Color Computer. In conjunction with the TS2068
User Manual, it is intended to assist the reader in understanding the
architecture, hardware and software features, programming techniques
and 1/0 techniques pertaining to the TS2068.

1.1 TS2068 Overview
1.1.1 Hardware Overview
Figure 1.1-1 is a block diagram of the TS2068 showing the
major functional components and their Togical
connections. These components are:

Control Logic - SCLD (Standard Cell Logic Device)

CPU - 180A Microprocessor
RAM - 48K Random Access Memory
ROM - 24K System Read-Only Memory

(16K plus 8K Extension)

System Bus Connector
Cartridge Connector
Sound Generator/Speaker
Video Circuits

Cassette READ/WRITE
Joystick Connectors

The TS2068 Cartridge Connector provides for the plug-in
of cartridges containing programmed ROM's with up to 64K
of addressable memory. The full 64K is not normally
utilized (e.qg., due to need for access to RAM for the
machine stack). See Section 5.1 for details.

Figure 1.1-2 shows the standard TS2068 memory
configuration comprised of the Home Bank, the ROM
Extension Bank and the Dock (Cartridge) -Bank. This
memory is selectable as eight 8K ‘'chunks' with the Home
Bank being enabled by default, i.e., any chunk not
selected in the Extension or Dock Bank is automatically
enabled in the Home Bank.

Memory selection and I/0 are controlled via the 1/0
ports. These topics are covered in detail in later
sections. _ -



FIGURE 1.1-1
TS 2068 SYSTEM BLOCK DIAGRAM
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1.1

.2

System Software Overview

The TS2068 System Software resides in the Home ROM, the
Extension ROM, and dedicated RAM. It supports the
following functions:

System Initialization

BASIC Interpreter (including BASIC cartridge support)

BASIC I/0 for Standard Peripherals

keyboard

video screen

2040 32-col. dot matrix printer
cassette tape

joysticks

software generated sound (BEEP)
programmable sound chip (SOUND)

OO0 00000

Video Mode Change Service

Interruption Servicing (Z80 Int. Mode 1)

Bank Switching/Data Transfer Services

Function Dispatcher (provides access to selected system
routines via a Service Code input)

In addition, portions of the Home Bank RAM are used for
the machine stack, the BASIC system variables, the
Printer Buffer and the Display Files. Fiqgure 1.1-3 shows
the standard mapping of the Home Bank RAM and the mapping
necessary when the second display file is to be used with
the BASIC interpreter still functional. The Video Mode
Change Service routine makes these memory modifications.
Note that there is no direct support of the second
display file via BASIC or in the system ROM I/0 routines.

Figure 1.1-4 is a Flowchart of the System Initialization
process.
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FIGURE 1.1-4
SYSTEM INITIALIZATION
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.3

Cartridge Software Overview

The TS2068 supports two basic types of Cartridge or
ROM-Oriented Software designated as LROS (Language
ROM-ORiented Software) and AROS (Application ROM-Oriented
Software) which plug into the cartridge connector. They
are identified via overhead bytes at Location 0 for an
LROS or 32768 (8000H) for an AROS. The fundamental
difference is that an LROS contains Z80 machine code in
memory chunk 0 and is in total control of the TS2068
hardware including the RESTART implementation and
Interruption Mode setting and handling, while an AROS is
dependent on the System ROM or an LROS for these
functions if needed. An AROS written in BASIC, which may
also include machine code accessed via the USR function,
is supported from the System ROM BASIC Interpreter and is
mapped beginning in memory chunk 4. An AROS may also be
written entirely in Z80 machine code. An AROS written in
any other high-level lanquage would require an LROS
supporting that language and would have to be integrated
with the LROS in a single cartridge.

See Sections 3.2.1.2, BASIC AROS Support and 5.1,
Cartridge Software/Hardware, for additional details.



2.0 HARDWARE GUIDE
2.1 Description of Major Hardware Functions

Figure 1.1-1 shows a simplified block diagram of the TS2068. The
following functional wunits are described in the following
sections:

SECTION FUNCTIONAL UNIT

AC Adapter
Voltage Requlation
Z-80A CPY
Address Bus
Data Bus
Control Signals
0P Code Fetch
Memory READ/WRITE
I/0 READ/WRITE
Maskable Interruption
Non-Maskable Interruption (NMI)
ROM
32K RAM
Sound Generator
Joystick Port
Control Logic
Bank Selection Logic
Z80 Clock Generator
Display File Access
Interruption Generation
Keyboard
16K Video Display RAM
Video Generation
Composite Video
RF Modulator
Cassette 1/0
Port Map

.
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2.1.1

AC Adapter

The AC Adapter transforms 117V AC (Nominal) to filtered
DC via a step down transformer, full-wave bridge
rectifier, and filter capacitor to supply from 14 to 25
volts at 1 amp over the AC voltage variation range of 105
to 130 V AC. Transformer isolation exceeds 1500 volts.

117v  —4 — )
AC 60Hz__] - [:_____ i
| . )2( 14 to 25v
T~ DC
o
2.1.2 Voltage Regulation
Unregulated DC from the AC Adapter is supplied for
requlation through a bi-filar torroidal inductor which
reduces conducted line emanation for FCC compliance and
through the power-ON/OFF switch located on the left side
of the TS2068. This switch voltage is supplied to the
System Bus Connector (see Section 2.4) and for regulation
to the +12 V regulator and the +5 YV regqulator.
Characteristics are as follows:
SUPPLY YOLTAGE RANGE CURRENT RANGE
Y 4,75 - 5,25V 200ma - 1.0 A
12v 11.5 - 12.5V 20ma - 100ma
—» +20v
e YV Y VYA, /c pieee——y +5v
14 to 25v REGULATOR
PC — v, ———> +12v
————— GND




The 12V regulator is a 78L12 series regulator while the
5V requlator is a switching supply utilizing the 78540
circuit.

2.1.3 Z-80A CPU

The Z-80A CPU of the TS2068 operates at a clock frequency
of 3.53 MHz. Primary features of this CPU are:

158 instructions

Dual register set
Two index registers
On-chip refresh logic

The Z-80 CPU executes instructions by proceeding through
a sequence of operations that include:

a) instruction Op code fetching
b) READ or WRITE memory

c) READ or WRITE I/0

d) Acknowledge an interruption

The basic clock period is referred to as a T time or
state and three or more T states make up a machine
cycle. In the TS2068, each T-time is approximately 283
nanoseconds (2.83 X 10-7 seconds). Figure 2.1.3-1
illustrates the basic timing.

FIGURE 2.1.3-1

BASIC CPU TIMING EXAMPLE

T State
o
7 1 72 TJ T 1 Tz 73
Machine Cycle
M1 M2 M3
({OP Code Fetch! {Memory Read]} (Memory Writel

Instruction Cycle




2.1.3.1

2.1.3.2.

2.1.3.3

2.1.3.4

Address Bus

Output from the Z-80 are 16-bits of address
information, A0 - A15, which are high-active
tri-state signals and address for memory data
and I/0 device exchanges.

Data Bus

These input/output signals from the Z-80, DO -
D7, constitute an 8-bit bi-directional,
high-active, tri-state data bus used for data
exchanges with memory and I/0 devices.

Control Bus

Associated with the Z-80 are 13 control lines
which are provided by or used by the Z-80 to
control system operation. These signals are
detailed in Table 2-1.

Op Code Fetch

The timing during an M1 cycle (OP Code Fetch)
is shown in Figure 2.1.3-2. At the beqinning
of the M1 cycle the PC (Program Counter) is
placed onto the address bus, then one-half
clock time later the MREQ signal goes active
indicating that the memory address is stable.
The RD signal 1is activated to indicate that
memory read data should be gated onto the data
bus. At the rising clock edge during the T3
state, the CPU samples the data on the data bus
and deactivates the RD and MREQ signals.
During the T3 and T4 states, the CPU decodes
and executes the fetched instruction and the
CPU places on the lower 7 bits of the address
bus a memory refresh address and activates the
RFSH signal indicating a refresh read is to
begin when MREQ is activated.

2.1.3.5 Memory READ/WRITE

Memory read or write cycles other than Op Code
Fetches are 3 clock periods long with the MREQ
and RD signals used as in the fetch cycle.
During a write cycle the WR signal is activated
when the write data is stable on the data bus.
The address and data bus contents remain stable
for one-half T state after the WR signal goes
active. Figure 2.1.3-3 illustrates.

10



FIGURE 2.1.3-2
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2.1.3.6 1/0 READ/MRITE

During 1/0 operations TORQ and RD or WR are
activated on the leading edge of the T2 clock
and a single Wait state is automatically
inserted as illustrated in Figure 2.1.3-4. The
RD and WR signals are used to enable data from
the addressed port onto the data bus and to, on
the rising edge of WR, clock data to the 1/0
port, respectively. Note that external 1/0 may
stretch the activation period of the WAIT 1line
to extend the I/0 cycles.

FIGURE 2.1.3-4

INPUT OR OUTPUT CYCLES
Ty T2 Tw' TJ T
. N \ I
AD ~ A7 1 . PORY ADDRESS )|
- ! ——
RD J } Read
Cycle
DATA BUS —{~n}
Al i s W
WA L J }Wﬂn
OATA BUS ———pomecmmed’ our e Cete
®inserted by 280 CPU
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2.1.3.7 Maskable Interruption

When enabled by software, when BUSR) is not
active and when INT is active at the rising
edge of the last clock of any instruction, a
maskable  interruption occurs during the
subsequent M1 cycle, as illustrated in Figure
2.1.3-5.

FIGURE 2.1.3-5

INTERRUPT REQUEST/ACKNOWLEDGE CYCLE

Last M Cycle "
of Instruction
Last T Sune n o T, T T, T3
® 1 I 1 1 1 L A\
(LN S W 5 s Pt SO IV Y S
AD ~ A1S - 1 PC Y REFRESH
m \
MREQ , )
iORa —\ |
DATA BUS ﬁ}
waw P T oo
AD

In Interruption Mode 0, the interrupting 1/0
device places any instruction on the data bus
during the TORQ activation and the CPU executes
that instruction. The RESTART instruction is
commonly used for this purpose. RESET will
automatically set Interruption Mode O.

In Interruption Mode 1, the CPU executes a
RESTART to Location O0038H. This is the mode
normally used by the TS 2068 software.

In Interruption Mode 2, the CPU concatenates
the 8-bit argument, which must be a 2-byte
boundary address, with the 8-bit I Register
contents to form a 16-bit pointer to a memory
table entry containing the 16-bit service
routine address - the first byte in the table

13



being the low order portion of the address.
Once the interrupting device supplies the lower
portion of the pointer (for concatenation), the
CPU automatically pushes the PC onto the stack,
obtains the starting address from the table,
and does a jump to that address. 19 clock
periods are required to complete this sequence.

2.1.3.8 Non-Maskable Interruption (NMI)

A pulse on the NMI input to the Z80 sets the
internal latch which is tested by the CPU at
the end of each instruction. The NMI has
priority over the maskable interruption and its
reponse is jdentical to the maskable
interruption (Mode 1) except that the call
location is 0066H instead of 0038H.

NOTES: 1. The NMI 1is not used by the TS
2068,

2. Comments 1in the ROM 1listing
claiming to "mask the NMI" via
the DI instruction are
incorrect. The DI instruction
masks only the maskable
interruption.

14



SYSTEM CONTROL

ACRONYM
N

TABLE 2-1

Z-80 CONTROL SIGNALS

DEFINITION

Machine Cycle 1 - OQutput, active low. This
signal indicates that the current machine cycle
is the OP code fetch cycle. During execution
of instructions having a 2-byte OP code, this
signal ign?pnerated as each OP code byte is
fetched. is also used with TORQ to indicate
an interrupt acknowledge cycle.

Memory Request - Tri-state output, active low.
ihis signal 1indicates that the Address Bus
holds a valid address for a memory read or
write operation.

I/0 Request - Tri-state output, active Tlow.
This signal indicates that the lower half of
the Address Bus holds a valid 1/0 address for
an I/0 read or write operation. This signal is
also used with MI  in connection with
acknowledging an interruption, indicating that
an interrupt response vector can be placed on
the data bus. I1/0 operations never occur
during MT time.

Memory Read - Tri-state output, active 1low.
This signal indicates that the CPU wants to
read data from memory or an I/0 device. The
addressed memory or device should use this
signal to gate the requested data onto the CPU
data bus. :

Memory Write - Tri-state output, active 1low.
This signal indicates that the CPU data bus
holds valid data to be stored in the addressed
memory or I/0 device.

Refresh - Output, active low. This signal
indicates that the lower 7 bits of the Address
Bus contain a refresh address for dynamic
memories and the current MREQ signal should be
used to do a refresh read to all dynamic
memories. A7 is a logic zero and the upper 8
bits of the Address Bus contain the contents of
the I Register.

15



TABLE 2-1
Z80 CONTROL SIGNALS

(continued)
ACRONYM DEFINITION
CPU CONTROL AALT Halt State - Output, active low. This signal

Tndicates that the CPU has executed a HALT
instruction. CPU operations are suspended
until a Non-Maskable or a Maskable Interruption
(with the mask enabled) occurs. While halted,
the CPU executes NOP's to maintain memory
refresh.

WAIT Wait - Input, active Tlow. This signal
indicates to the CPU that the addressed memory
or I/0 device 1is not ready for a data
transfer. The CPU will continue to enter wait
states as long as this signal is active. This
allows for synchronization of the CPU to
external devices of varying speeds.

INT Interrupt Request - Input, active low. This
signal 1s generated by external devices and is
honored at the end of the current instruction
if the interrupt is not masked by the software
and if the BUSRQ signal is not active. When
the CPU accepts the interruption, an
acknowledge signal is sent out at the beginning
of the next instruction cycle (TORG at M1
time). There are three interruption modes
selectable by the software.

N Non-Maskable Interruption - Input, negative
edge triggered. This signal has a higher
priority than INT and is always recognized at
the end of the current instruction (cannot be
masked). The CPU is forced to restart to
Tocation 0066H with the program counter saved
in the external stack. NOTE: The NMI is not
used in the TS2068 ROM software design.

16



ACRONYM

RESET

CPU BUS CONTROL BUSRY

TABLE 2-1

280 CONTROL SIGNALS

(continued)

DEFINITION

Reset - Input, active Tow. This signal forces
the program counter to zero and initializes the
CPU. Address and data buses go to their high
impedance state and control output signals to
their dinactive state. No refresh occurs.
Initialization includes: Disable the interrupt
enable flip-flop and set Register I, Register R
and the Interrupt Mode all to Zero.

Bus Request - Input, active low. This signal
is used to request the CPU address bus, data
bus and tri-state output control signals to go
to a high impedance state permitting other
devices to control these buses. The CPU sets
these buses to a high impedance state at the
termination of the current Machine cycle.

Bus Acknowledge - Output, active 1low. This
signal s used to indicate to the requesting
device that the CPU has set its address, data
and control bus signals to a high impedance
state in response to BUSRQ.

Figure 2.1.4-1

REWORK TO REPLACE ROM's with EPROM's
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2.1.4

2.1.5

ROM

The system includes both a 16K byte ROM and an 8K byte
ROM mapped into the address space as shown below.

3FFFh
(Ule6)
16K
ROM
h )
1FFF (U20)
8K
ROM
0000h 5 0000h
HOME BANK EXPANSION BANK

Section 2.1.8.1 describes the selection of the Home Bank
and Expansion Bank via the control logic.

The devices involved are a 23128 and a 2364 for the 16K
byte (128K-bit) and the 8K byte (64K-bit) ROM's
respectively. Direct replacement of these devices with
27128 and 2764 EPROM's is not possible since pins 1 and
27 must be maintained in the high state for those devices
(see schematic in Section 2.2). To replace U16 and U20
with 27128 and 2764 EPROM's requires the rework shown in
Figure 2.1.4-1,

(1) Cut input to pin 27 on each chip.
(2) Wire +5Y to pins 1 and 27 on each chip to pull high.

If U20 is to be a 27128, then replace the RD input to pin
26 with address A13 from pin 26 on U16.

32K RAM (Address 8000-FFFFH)

The upper 32K of RAM 'is composed of four 200ns 4416's
(16K x 4 dynamic RAMs).

18



2.1.6 Sound Generator

The Programmable Sound Generator (GI 8912) is accessed via Ports
OF5H (Address) and OF6H (Data). The basic registers in the PSG
which produce the programmed sounds include:

Tone Generators: Produce the basic square wave tone frequencies
for each channel (A, B, C).

Noise Generator: Produces a frequency modulated pseudo-random
pulise width square wave output.

Mixers: Combine the outputs of the Tone Generators and the Noise
Generator. One for each channel (A, B, C).

Amplitude Control: Provides the D/A Converters with either a
tixed or variable amplitude pattern. The fixed amplitude is
under direct CPU control; the variable amplitude is accomplished
by using the output of the Envelope Generator.

Envelope Generator: Produces an envelope pattern which can be
used to ampTitude modulate the output of each Mixer.

D/A Converters: The three D/A Converters each produce up to a
To-Tevel output signal as determined by the Amplitude Control.

An additional register is shown in the PSG Block Diagram (Figure
2.1.6-1) which has nothing directly to do with the production of
sound -- this is the I/0 Port (A). Data to/from the CPU may be
read/written to/from the 8-bit I/0 Port without affecting any
other function of the PSG. The TS 2068 uses the I/0 Port to
access the joysticks.

2.1.6.1 Tone Generator Control (Registers R0O-R5)

The frequency of each square wave generated by the three Tone
Generators (one each for Channels A, B, and C) is obtained in the
PSG by first counting down the input clock by 16, then by further
counting down the result by the programmed 12-bit Tone Period
value. Each 12-bit value is obtained in the PSG by combining the
contents of the relative Coarse and Fine Tune registers, as
illustrated by Figure 2.1.6-2.

Note that the 12-bit value programmed in the combined Coarse and
Fine Tune registers is a period value -- the higher the value in
the registers, the lower the resultant tone frequency.

Note also that due to the design technique used in the Tone
Period countdown, the lowest period value is 000000000001 (divide
by 1) and the highest period value is 111111111111 (divide by
4095).
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FIGURE 2.1.6-1
PSG REGISTER BLOCK DIAGRAM

REGISTER BIT J
DEC HEX OCT _ B7 | B6 | BS B4 li3 | B2 | Bl}{ ‘B
RO RO RO Channel A Bit Fine Tune ' B
Rl Rl Rl Tone Period 111111111111111111111/F & Bit Coarse Tune
R2 R2 R2 Channel B "B Bit Fine Tune
R3 R3 R3 Tone Period /////////////////////[[ 4 Bit Coarse Tune
R4 R4 R4 Channel C Bit Fine Tune
RS R5 R5 Tone Period //////////////////////I 4 Bit Coarse Tune
R6 R6 Ro ﬁEIEE’?E?TEE—-_;7777777777777777 5 Bit Period Control

“IN/OUT NOISE “TONE

R7 R7 R7 Enable I0B | IOA c B Al ¢ B
R8 R8 Ri0| ch.A Amplitude V///7/////7/1///71] M L3 L2 | L1l
R9 R9 Rl1 | Ch.B Amplitude V/////////]/////]] M L3- { L2 Ll | LO
RI0O RA RL12| Ch.C Amplitude Y///////////7////1 M | L3 | L2 L1 | LO
Rll RB R13| Envelope - 8 Bit Fine Tune E
R12 RC Rl4 Period 8 Bit Coarse Tune E

Envelope Jr7ririrririrriiriirir’ .
R13 RD R15 | Shape/Cycle [///11111411111111/11/] CONT.| ATT. |ALT. HOLD

1/0 Port A ;
Rl4 RE R16 | Data Store } 8 Bit Parallel I/0 on Port A

FIGURE 2.1.6-2
12-BIT TONE PERIOD (TP) TO TONE GENERATOR

COARSE TUNE FINE TUNE
REGISTER CHANNEL REGISTER
R1 A RO
R3 B R2
RS c R4
{ B7 B6 B5 B4IB3 B2 Bl B0 ' [B7 B6 B5 B4 B3 B2 Bl BO |

)\ .

(TPLl TP10 TP9 TP8 [ TP7 TP6 TP5 TP4 TP3 TP2 TPL TP(Q
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2.1.6.1 (continued)

The equations describing the relationship between the desired output tone
frequency and the input clock frequency and Tone Period value are:

(a) fT = fCLOCK (b)Y TP = 256CT + FT
T6TP 10 10
10
Where: fT = Desired tone frequency

fCLOCK = 1Input clock frequency

TP = Decimal equivalent of the Tone Period
10 bits TP11 to TPO

CT = Decimal equivalent of the Coarse Tune
10 register bits B3 to BO (TP11 to TP8)

FT = Decimal equivalent of the Fine Tune
10 register bits B7 to BO (TP7 to TPO)

From the above equations, it can be seen that the tone frequency can range
from a Tow of:

fCLOCK/65520 (wherein TP = 4095 )
10 10

to a high of:

fCLOCK/16 (wherein TP = 1).
10

The TS 2068 uses a 1.76475 MHZ input clock, so it can produce a range of 26.9
Hz to 110 kHz.
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2.1.6.1 (continued)

To calculate the values for the contents of the Tone Period Coarse and Fine
Tune registers, given the input clock and the desired output tone frequencies,
we simply rearrange the above equations, yielding:

(a) TP = fCLOCK (bY CT +FT = TP
10 "T16 1 10 10 10
256 256
Example 1: fT =1 kHZ fCLOCK = 1.76475 MHz
6
TP = 1.76475x 10
10 3
16(1x10 ) =  110.3

Substituting this result into equation (b):
CT +FT = 110.3

10 10 10
2%~ 256

resulting in:

CcT =0 = 0000 (B3-B0)
10 2
FT = 110 = 01101110 (B7-B0)
10 10 2
Example 2: fT = 100 Hz fCLOCK = 1.76475 MHz
6
TP = 1.76475x10
10 2 = 1103
16(1x10 )

Substituting this result into equation (b):

CT + FT = 1103
10 10 = 4 + 79/256
250 2506

resulting in:

cT = 4 0100 (B3-B0)
10 10 2

79 01001111  (B7-BO)
10 10 2

FT
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2.1.6.2 Noise Generator Control (Register R6)

The frequency of the noise source is obtained in the PSG by first
counting down the input clock by 16, then by further counting
down the result by the programmed 5-bit Noise Period value. This
5-bit value consists of the lower 5 bits (B4-BO) of Register R6
as illustrated by Figure 2.1.6-3.

FIGURE 2.1.6-3
NOISE PERIOD REGISTER R6

[B7 _B6 B5 [ B4 B3 B2 BT B0 ]

NOT USED 5-BIT NOISE PERIOD (NP)
TO NOISE GENERATOR

Note that the 5-bit value in R6 is a period value -- the higher
the value in the register, the 1lower the resultant noise
frequency. Note also that, as with the Tone Period, the lowest
period value is 00001 (divide by 1); the highest period vaTue is
11111 (divide by 31 ).

10
The noise frequency equation is: fN = fCLOCK
10
Where: fN = Desired noise frequency
fCLOCK = 1Input clock frequency
NP = Decimal equivalent of the
10 Noise Period register bits

B4-BO.

From the above equation it can be seen that the noise frequency
can range from a low of fCLOCK/496 (wherein NP =31 )
10 10
to a high of fCLOCK/16 {(wherein NP = 1), Using a 1.76475 MHz
10
clock, for example, would produce a range of noise frequencies
from 3.6 kHz to 110.3 kHz.

To calculate the value for the contents of the Noise Period
register, given the input clock and the desired output noise
frequencies, we simply rearrange the above equation, yielding:

NP = fCLOCK/16fN
10
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2.1.6.3 Mixer Control 1/0 Enable (Register R7)

Register 7 is a multi-function Enable register which controls the
three Noise/Tone Mixers and the two general purpose I/0 ports.

The Mixers, as previously described, combine the noise and tone
frequencies for each of the three channels. The determination of
combining neither/either/both noise and tone frequencies on each
channel is made by the state of bits B5 thru BO of R7.

The direction (input or output) of the two general purpose 1/0
ports (IOA and IOB) is determined by the state of bits B7 and Bé6
of R7. Note that in the TS 2068 there is no second I/0 Port B.
These functions are dillustrated by Figure 2.1.6-4 and Tables
2.1.6-1 and 2.1.6-2 below.

FIGURE 2.1.6-4

MIXER CONTROL - I/O ENABLE REGISTER R7

(87 T B6 [ B5 [ B4 [ B3 | B2 ] BT ] B0
e N ~— N
TNPUT ENABLE “NOISE ENABLE TONE ENABLE

B A c B A C B A

TABLE 2.1.6-1
I/0 ENABLE TRUTH TABLE

NOISE ENABLE TRUTH TABLE TONE ENABLE TRUTH TABLE
R7 BITS Noise Enabled R/ BITS Tone Enabled
B5 B4 B3 on Channel B2 B1 BO on Channel
0 0O C B A 0 0O c B A
0 01 c B - 0 01 c B -
010 C - A 010 (W - A
01 1 c - - 01 1 c - -
1 00 - B A 1 00 - B A
1 01 - B - 1 01 - B -
110 - - A 1 10 - - A
1 1 1 - - - 1 11 - - -
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TABLE 2.1.6-2
1/0 PORT TRUTH TABLE

R7 BITS 1/0 Port Status
Bo T0A
0 Input
1 Output
NOTE

Disabling noise and tone does not turn off a channel. Turning a
channel off can only be accomplished by writing all zeroes into the
corresponding Amplitude Control register, R8, R9 or R10 (refer to
Paragraph 2.1.6.4).

2.1.6.4 Amplitude Control (Registers R8, R9, R10)
The amplitudes of the signals generated by each of the three D/A
Converters (one each for Channels A, B, and C) is determined by
the contents of the lower 5 bits (B4-BO) of Registers R8, R9 and
R10 as illustrated by Figure 2.1.6-5.
FIGURE 2.1.6-5
D/A CONVERTER SIGNAL GENERATION

AMPLITUDE CONTROL

REGISTER # CHANNEL
R8 A
R9 B
R10 C
AN 1\ /' |
NOT
USED L3 L2 LY LO|

Amp1itude 4-Bit Fixed
'Mode' Amplitude Level
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2.1.6.4 (continued)

The amplitude 'mode' (Bit M) selects either fixed level amplitude (M=0)
or variable level amplitude (M=1). It follows then that Bits L3-LO
defining the value of a 'fixed' level amplitude, are only active when
M=0. When fixed level amplitude is selected, it is 'fixed' only in the
sense that the amplitude 1level is under the direct control of the
system processor (via bits L3-LO). Varying the amplitude when in this
'fixed' amplitude mode requires 1in each 1instance the direct
intervention of the system processor via an address latch/write data

sequence to modify the L3-LO data.

when M=1 (select 'variable' level amplitudes), the amplitude of each
channel is determined by the envelope pattern as defined by the
Envelope Generator's 4-bit output E3-EO (refer to Paragraph 2.1.6.5).

The amplitude 'mode' (Bit M) can be thought of as an 'envelope enable'
bit, i.e. when M=0 the envelope is not used, and when M=1 the envelope

is enabled.

Figure 2.1.6-6 1illustrates all combination of the 5-bit Amplitude
Control.

FIGURE 2.1.6-6
AMPLITUDE CONTROL REGISTERS
AMPLITUDE CONTROL

REGISTER # CHANNEL
R8 R
R9 B
R10 C

N\ | o | Amplitude Control
NOT USED M L3 L2 L1 LO Output

0 0O 0 o0 O * 0 0 O The ampli tude
0 . . . . . . . . is fixed at 1 of
0 . . . . . . . . 16 levels as
0 . . . . . determined by
0 . . . . . . . . L3-L0.
0 1T 1 1 1 T 1 1 1

X X X X E3 E2 E1 EO The amplitude is
variable at 16 .

(X=Don't Care) levels as deter-
mined by the
output of the
Envelope Gen.

—

*The all zeros code is used to turn a channel "off",
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2.1.6.4 (continued)

Figure 2.1.6-7 graphically illustrates a selection of variable level
(envelope-controlled) amplitude where the 16 Tlevels directly reflect
the output of the Envelope Generator. A fixed level amplitude would
correspond to only one of the levels shown, with the level directly
determined by the decimal equivalent of Bits L3-L0.

FIGURE 2.1.6-7
VARIABLE AMPLITUDE CONTROL (M=1)

13 8
GRAPHIC REPRESENTATION OF —~ CHANNEL AT
THE DECIMAL VALUES OF THE “ MAXIMUM
2 AMPLITUDE CONTROL OUTPUT 2 AMPLITUDE
0
— CHANNE!
L EP _] eP | OFF
v (1) L (14g) 1

2.1.6.5 Envelope Generator Control (Registers R11, R12, R13)

To accomplish the generation of fairly complex envelope patterns,
two independent methods of control are provided in the PSG;
first, it is possible to vary the frequency of the envelope using
registers RI1 and R12; and second, the relative shape and cycle
pattern of the envelope can be varied using register R13. The
following paragraphs explain the details of the envelope control
functions, describing first the envelope period control and then
the envelope shape/cycle control.

2.1.6.5.1 Envelope Period Control (Registers R11, R12)

The frequency of the envelope is obtained in the PSG by first
counting down the input clock by 256, then by further counting
down the result by the programmed 16-bit Envelope Period value.
This 16-bit value is obtained in the PSG by combining the
contents of the Envelope Coarse and Fine Tune registers, as
illustrated by Figure 2.1.6-8.
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FIGURE 2.1.6-8

16-BIT ENVELOPE PERIOD (EP) TO
ENVELOPE GENERATOR

ENVELOPE ENVELOPE
COARSE TUNE FINE TUNE
REGISTER R12 REGISTER R11

o~/ AN

Note that the 16-bit value programmed'in the combined Coarse and
Fine Tune registers is a period value - the higher the value in
the registers, the lower the resultant envelope  frequency.

Note also that, as with the Tone Period, the lowest period value
is 000000000000001 (divide by 1); the highest period value is
1111111111111111  (divide by 65,535 ).

2 10

The envelope frequency equations are:
(a) fE = fCLOCK (b)Y EP =256 CT + FT
25 EP

10 10 10
10

-
m

Where: Desired envelope frequency

fCLOCK=  Input clock frequency

EP = Decimal equivalent of the Envelope
10 Period bits EP15-EPO

cT = Decimal equivalent of the Coarse
10 Tune register bits B7-B0 (EP15-EP8)

FT = Decimal equivalent of the Fine
10 Tune register bits B7-BO (EP7-EPO)

From the above equation it can be seen‘that the envelope frequency can
range from a low of fCLOCK/16,766,960 (wherein EP = 65,535 )
10 10 10
to a high of fCLOCK/256 (wherein EP =1). Using a 1.76475 MHz clock,
10 10
for example, would produce a range of envelope frequencies from 0.105
Hz to 6893.6 Hz.
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To calculate the values for the contents of the Envelope Period Coarse
and Fine Tune registers, given the input clock and the desired envelope
frequencies, we rearrange the above equations, yielding:

(a) EP = fCLOCK (b)Y CT + FT EP
10 256TE 10 10 = 10

Example:

fE = 0.5 Hz

fCLOCK = 1.76475 MHz

6
EP = 1.76475 x 10 = 13787
10 .

Substituting this result into equation (b):

Cr +FT = 13787 = B3 + 219
10 10 256 256
256
CT = 53 = 00110101 (B7-BO)
10 2
FT = 219 = 11011011 (B7-BO)

10 2

2.1.6.5.2 Envelope Shape/Cycle Control (Register R13)

The Envelope Generator further counts down the envelope frequency
by 16, producing a 16-state per cycle envelope pattern as defined
by its 4-bit counter output, E3-E0. The particular shape and
cycle pattern of any desired envelope 1is accomplished by
controlling the count pattern (count up/count down) of the 4-bit
counter and by defining a single-cycle or repeat-cycle pattern.
This envelope shape/cycle control is contained in the lower 4
bits (B3-B0) of register R13. Each of these 4 bits controls a
function in the envelope generator, as illustrated in Figure
2.1.6-9,
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FIGURE 2.1.6-9
ENVELOPE SHAPE/CYCLE CONTROL REGISTER (R13)

[B7 B6 B5 BA[ B3 B2 Bl BO] Function

\\NOT USED’//// [ N >  HOLD
_________ > ALTERNATE To
Envelope
______________ > ATTACK Generator

e mmmmmmmmam y  CONTINUE

The definition of each function is as follows:

HOLD

ALTERNATE

ATTACK

CONTINUE

When set to logic "1", limits the envelope to one cycle, holding
the last count of the envelope counter (E3-EQ0 = either 0000 or
1111, depending on whether the envelope counter was in countdown
or countup mode respectively.

When set to logic "1", the envelope counter reverses count
direction (up-down) after each cycle.

NOTE

When both the Hold bit and the Alternate
bit are ones, the envelope counter is reset
to its initial count before holding.

When set to 1logic "1", the envelope counter will count wup
(attack) from E3-EO0 = 0000 to E3-EO0 = 1111; when set to logic
"0", the envelope counter will count down (decay) from 1111 to
0000.

When set to logic "1", the cycle pattern will be as defined by

the Hold bit; when set to logic "0", the envelope generator will
reset to 0000 after one cycle and hold at that count.
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To further describe the above functions, numerous charts of the binary
count sequence of E3-E0 could be used, showing each combination of
Hold, Alternate, Attack and Continue. However, since these outputs are
used (when selected by the Amplitude Control registers) to amplitude
modulate the output of the Mixers, a better understanding of their
effect can be accomplished via a graphic representation of their value
for each condition selected, as illustrated in Figures 2.1.6-10 and
2.1.6-11,

FIGURE 2.1.6-10
ENVELOPE GENERATOR OUTPUT

R13
%3 82 6t 8a
A
c L
o T
n| al e
Tl r}a
] T N ]
ni al al o CRAPMIC REPAESENTATION
ulelv]¢ OF ENVELOPE GENERATOR
el x| e|lo OUTPUT E3 €2 €1 €0,
oo x| x \

qux/‘l

REFER TO FIGURE 2.1.6-11
1]olo}n \ _ FOR DETAIL

t ] ] 1 /]
'—‘1 (1.4 €P 1S THE ENVELOPE PERICD
(OURATION OF O14€ CYCLE)
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FIGURE 2.1.6-11

DETAIL OF TWO CYCLES OF FIGURE 2.1.6-10

2.1.6.6 1/0 Port Data Store (Register R14)

Register R14 functions as an intermediate data storage register
between the PSG/CPU data bus (DA7-DA0) and the I/0 Port
(IOA7-10A0). This port is available for reading the joysticks.
Using register R14 for the transfer of I/0 data has no effect at
all on sound generation.

To output data from the CPU bus to a peripheral device connected
to 1/0 Port A would require the following steps:

1. Latch address R7 (select Enable register)

2. MWrite data to PSG (setting R7, B6=1)

3. Latch address R14 (select I0A register)

4. Write data to PSG (data to be output on I/0 Port A)

To input data from I/0 Port A to the CPU bus would require the
following:

1. Latch address R7 (select Enable register)
2. MWrite data to PSG (setting R7, B6=0)

3. Latch address R14 (select IOA register)
4, Read data from PSG (data from I/0 Port A)

Note that once loaded with data in the output mode, the data will
remain on the I/0 port until changed either by loading different data,
by applying a reset (grounding the Reset pin), or by switching to the
input mode.
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Note also that when in the input mode, the contents of register R14
will follow the signals applied to the I/0 port. However, transfer of
this data to the CPU bus requires a "read" operation as described above.

2.1.7 Joystick Port Operation

The joystick port (Register 14 of the Sound Chip - Section
2.1.6.6) is read via an IN-instruction directed at port F6H with
selection of activating data from the left (player 1) or right
(player 2) determined by Address bits 8 and 9 as shown in Figure
2.1.7-1. In order to address Register 14, a OEH must be written
to port F5H (Sound Generator Address) prior to reading joystick
data. Section 4.4 describes the software sequence necessary to
control this hardware.

In the example of Figure 2.1.7-1, the joystick, shown
schematically in the lower left of the drawing, is composed of a
movable center stick which is pushed up to touch the up-contact
and, therefore, electronically connects pin-8 to pin-1. In this
state, a read of port F6H with address bit A8 high, causes
actions as follows:

(1) Address A8 high turns on transistor Q8

(2) 08 drives cable pin-8 low

(3) The movable center stick of the joystick in contact with
the up-contact results in a conductive path from cable
pin-8 to cable pin-1.

(4) Pin-1 low results in a 0 in bit position 0 of the I/0
register via the isolation diode.

The various positions of the stick similarly result in various
bits being read from the I/0 register,

Note that +5 volts and ground are available on the connector so
+5Y logic could be attached to the joystick port.
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FIGURE 2.1.7-1
JOYSTICK PORT OPERATION
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2.1.8 Control Logic

The control logic of the TS2068 is primarily a Standard Cell
Logic Device in a 68-pin JEDEC 1leaded carrier package and
includes the following major functions:

SECTION FUNCTION

2.1.8.1 Bank Selection Logic

2.1.8.2 Z-80 Clock Generation

2.1.8.3 Display Timing, DMA Display File Access,
Attribute Control, and Pixel Data Serial Shift

2.1.8.4 Interruption Generation

BEEP Output (See Section 2.1.13.2)
CASSETTE I/0 (See Section 2.1.12).

Additionally, Table 2.1.8-1 provides a description of the
function of each SCLD I/0 pin. See the System Schematic in
Appendix D for pin numbering.

2.1.8.1 Bank Selection Logic

The TS2068 is a Z-80 based computer, therefore it can
directly address only 64K bytes of memory via its 16-bit
address. Additionally, since the Z-80 has no relocation
or indirection capability, the conventional technique of
extending the memory space available to the Z-80 is bank
switching. The TS2068 provides extended bank switching
by allowing selection of memory in 8K "chunks" which are
identified by bank number and chunk number as illustrated
in Figure 2.1.8-1 for the internal bank selection logic.
The externally sourced BE (Bank Enable) signal can be
used by external 1logic to disable the internally
controlled memories.

As shown in Figure 2.1.8-1:

(1) The cartridge is selected on a memory access with:
a. Port FF bit 7 =0
b. The HSR at port F4h has a "1" in the bit
selected by a decode of Address bits
A13-A15. and
c. BE is high

causing activation of ROSCS (ROS Chip
Select).
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(2) The EXROM bank is selected on a memory access with:

(3)

a.
b.

c.

Port FF bit 7 =1

The HSR at port F4H has a "1" in the bit
selected by a decode of Address bits Al3
- Al5,

BE is high

causin? the activation of EXROM (Ext. ROM
Enable

The Home Bank is selected on a memory access

with

b-

The HSR at Port F4H has a "0" in the bit
selected by a decode of Address bits Al3

causing the activation of the appropriate
enable signal as detailed below.

To understand the details of the schematic of Section 2.2 (Appendix D):

(1

(2)

(3)

SELECT CARTRIDGE of Figure 2.1.8-1 involves activating ROSCS to

its lTow active state

SELECT EXROM of Figure 2.1.8-1 involves activating EXROM to its

low active state

SELECT HOME BANK of Figure 2.1.8-1 involves

a. Activating ROMCS to its low active state when A15=0 and
b. :J:::eating TAS1 to its low active state when A15=0 and
c. IA\:::;lating TAS2 to its low active state when A15=1 and
d. S%E;?ating TAS3 to its low active state when Al5=1 and
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FIGURE 2.1.8-1
BANK SELECTION LOGIC

e [ )
- - ,:‘__ —,’/ 3.
32K RAM - A L
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r-—-———-/'. /— e ﬁ/__ / 1 7
- . == > -
/ Pie A - 6
e - - - 4 ,'//' - ._/— - — 1 ) s
- o / . HORIZONTAL
-~ -
- - P 3 |SELECT REGISTER
16K RAM - - - | 2
- 1
- ox/s:ﬂ s
texmam | A Select CARTRIOGE \ ?
______ - - '
Port Fah

Port FF bt 7

'd
Select EXROM \ -

Select HOME BANK r—-
N ]
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TABLE 2.1.8-1

SCLD I/0 PIN FUNCTION DEFINITIONS

DIRECTION
OF SCLD
SYMBOL NAME FUNCTION
AO-A7
A13-A15 Address Bus In Address Bus lines Input from Z80A
DO-D7 Data Bus In/Out Data Bus inputs/outputs from/to
' Z80A through U9-74LS245 or inputs
from display RAM (16K) - U6 and U7
KBO-KB4 Keyboard Outputs In Inputs from 5 lines of keyboard
matrix - goes low at one of 8
address Tine (active Tow)
sequences on I/0 Request
A7R A7+Refresh Out To refresh and address 8th bit
address 1line input of RAM memory
(not display) of 32K of 4416
RAM's (Home Bank 8000H to FFFFH)
MAO-MA7 Muxed Adrs.Bus Out Display memory muxed address bus
and refresh
TS Tri-State Out Tri-State control for address and
Display data buffers when CPU is address-
Memory Ctl. ing display memory at same time
display controller is addressing
the display memory
ocrPuy Clock to CPU Out CLK - Clock to Z80A CPU which is
interrupted to stop CPU when CPU
wants to address display RAM at
same time as display controller
RD* Read Out To control read/write direction
Direction of 74LS245 Data Bus Buffer be-
Control to tween CPU and SCLD
SCLD
ROMCS Home ROM Out To activate the 16K Home ROM
Chip Select (first 16K) when memory selection
(MS) is set to Home Bank
RAST Row Address Out To activate row address strobe for

Strobe #1
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TABLE 2.1.8-1

SCLD I/0 PIN FUNCTION DEFINITIONS
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(continued)
DIRECTION
OF SCLD
SYMBOL NAME FUNCTION
CAST Column Address Out To activate column address strobe
Strobe #1 for display memory only (2nd 16K)
during memory read/write and
display read
CAS? Column Address Out To activate column address strobe
Strobe #2 for Home Bank RAM (3rd 16K)
CA33 Column Address Out To activate column address strobe
Strobe #3 for Home Bank RAM (4th 16K)
DRAMWE Dynamic RAM Out When active low, enables a write
Write Enable into the display RAM only
MUX Mux Control of Out Mux control to 74LS157 (U10 & U1l
RAM Address to multiplex the row and column
addresses to all dynamic RAM's
v Chroma Vector V Out Color vector level for quadrature
(R-Y) input to video modulator
Y Luminance Y Out Luminance (brightness) control
level
RD Read to CPU In CPU is reading from a memory or
I/0 location
WR Write from CPU In CPU is writing to a memory or I/0
Tocation
MREQ Memory Request In CPU s requesting access to a
memory location to read or write
TORQ I1/0 Request In CPU 1is requesting access to an

I/0 Tocation to read or write



TABLE 2.1.8-1
SCLD I/0 PIN FUNCTION DEFINITIONS

Sound Chip
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(continued)
DIRECTION
OF SCLD
SYMBOL NAME FUNCTION
RFSH Refresh In CPU is generating a refresh
address to refresh dynamic RAM's
Tape In Tape Input In Magnetic tape signal input
BE Bank Enable In When active 1low, indicates that
internal memory is disabled
(Home, Extension and Dock Banks)
and an external memory is in use
EXROM Extension Out Active Tow chip select signal for
ROM Select Extension ROM
vce +5 Volt Power In Power (+5V) input to SCLD
INT Interrupt to Out Interrupts CPU to handle keyboard
CPU strobing and timer for PAUSE com-
mand. Open drain N channel with
internal pull-up
ROSCS ROS Chip Select Out ROM-Oriented Software (Cartridge
Bank) Chip Select
SPKR/TAPE Speaker and Out Digital output to magnetic tape
ouT Tape Output and to sound amplifier for speaker
: output
0c Clock "C" Out Clock for sound chip @1.764 MHz.
BDIR Bus Direction Out A bus direction control signal to
to Sound Chip the PSG. When high the sound
chip either receives a write to
PSG or latches addresses from the
data bus
BC1 Bus Control to Out A bus control signal to the PSG.

When high the sound chip either
is read to data bus or latches
addresses from the data bus



TABLE 2.1.8-1
SCLD I/0 PIN FUNCTION DEFINITIONS

(continued)
DIRECTION
OF SCLD
SYMBOL NAME FUNCTION
0SC Out Oscillator Out Out Xtal Oscillator amplitier output
to drive crystal
0SC In Oscillator In In Xtal Oscillator amplifier dinput
to sense crystal signal
u Chroma Vector U Out Color vector level for quadrature
(B-Y) input to video modulator
GND Ground In Ground return of SCLD
0 Buffered Clock Out Buffered CPU clock to outside (J1
- connector)
R Red Color Qutput Out Produce color signals to RGB
monitor (TTL level)
G Green Color Out Produce color signals to RGB
Output monitor (TTL level)
B Blue Color Out Produce color signals to RGB
Output monitor (TTL level)
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2.1.8.2 7-80 Clock Generation

The oscillator circuit utilizes an AT-cut quartz crystal
at 14.112 MHz. This oscillator feeds a divide by 4 chain
to generate the 3.528 MHz clock for the CPU (0 CPU).
This clock runs continuously except when the CPU
addresses the 16K bytes of RAM containing the video
display file at the same time the video display processor
logic requires access to that same RAM. For this
contention case the CPU clock is stopped in the high
state until the video display processor access has been
completed, then the CPU clock continues in its normal
manner.

2.1.8.3 Display File H/W Control and Timing

The 14,112 MHz oscillator is also used to drive the
counter chain deriving video timing. By dividing the
14.112 MHz. signal by 896 a 15.75 KHz horizontal sweep
frequency is generated. The 15.75 KHz signal feeds a
9-stage counter which counts from 0 to 106H (262 decimal)
developing the 60.1145 Hz vertical sync. See Figure
2.1.8-2,

During each horizontal scan the video display processor
accesses, in the standard video mode, 32 bytes of pixel
data plus 32 bytes of attributes by 32 memory accesses
reading 2 bytes per access in RAM page mode, i.e. the Tow
order address bits are provided to the RAM once via RAS
activation, then the data byte is read during the first
activation of CAS and the attribute byte is read during
the second activation of CAS. The page mode operation is
completed by deactivating RAS. (See Fig. 2.1.8-2.)

The accessed pixel data is serially shifted out to the
video generation circuitry at a rate of 1 bit each 142
nanoseconds (7.056 MHz) resulting in the need to fetch a
new data/attribute pair each 1.134 microseconds during
the horizontal scan time. The shifted out pixel
information is used to control the selection of the 3
paper color (pixel=0) or 3 ink color (pixel=1) bits to be
gated out as the R, G, and B signals. When FLASH is
enabled by the attribute byte, the INK and PAPER field
information is swapped at the 1.879 Hz. flash rate. The
R, G, and B signals control the D-to-A converter which
generates the proper U, V, and” Y outputs for use by the
1889 to create composite video.

The address information provided to the RAM's during RAS
and CAS times is as shown in Fiqure 2.1.8-2. This
address generation 1logic explains the non-sequential
nature of the video display as described in Section
2.1.10.
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FIGURE 2.1.8-2

VIDEO DISPLAY PROCESSOR RAM ADDRESS GENERATION
(Normal Video Mode)

DISPLAY PIXEL DATA ADDRESS

Address Bit: 15 14 13 12 11 1 9 8 7 6 5 4 3 2 1 A4
Range= g 1 & R Q@ M L K|JP 0 N 1 H G F D
4000H- . /. —
57FFH CASTIA .5
DISPLAY ATTRIBUTE ADDRESS
Address Bit: 15 14 13 12 11 @ 9 8 7 6 5 4 3 2 1 &
Range= g 1 g 1 1 & R QP 0 N I H G F D
5800H- < g = V
SAFFH CAS 1B RAS
VIDEO TIMING COUNTER CHAIN
MSB LSB Y PIXEL
LINE LINE (8 Bit Group) COLUMN
S R Q P 0O N M L K 1 H G F D
EEEEEEE R il
, , | , |
Divide by 262 Divide by /] [Divide by 16 1.764
Counter Counter [ | Counter M*z
60.1145 Hz 15.75 KHz (14.112
Vert. Sync. Horiz. Sweep MHz/8)
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2.1.8.4 Interruption Generation (17 ms)

During the vertical blanking interval (once each 15.635
ms) the SCLD, if enabled by the INTEN bit (Bit 6) of I/0
Port FFH, activates the 1INT signal which directly
connects to the INT input to the 7Z80. A CPU maskable
interruption can then occur, as described in Section
2.1.3.7, if enabled.

2.1.9 Keyboard

The keyboard for the TS 2068 has forty-two (42) hard keys
(typewriter style) with tactile feel utilizing an
over-dead-center type of rubber spring pad and a carbon pill that
‘hits the P.C. board, just under the keyboard, to short-out a pair
of closely placed precious metal contacts. The read-out matrix
is an eight by five cross point switching as shown in Figure
2.1.9-1.

Each switch closure connects one of the eight high order address
lines (by going low through a diode) to one of the five input
lines to the SCLD (KBO through KB4),

Scanning is by software algorithm as described in Section 4.1.1.
During the IN .instruction, address bhits AO-A7=FEH select the
Keyboard I/0 port while bits A8-A15 select the particular 5 keys
to be sampled during the particular IN dinstruction execution.
For example, an IN instruction directed at the keyboard I/0 port
with address bit A8 low and A9-A15 high will supply 0's on KBO,
KB1, KB2, KB3, and/or KB4 if the CAP SHIFT, Z, X, C, and/or V
keys are respectively denressed.

Note that when reading the I/0 port FEH, data bits D5-D7 are not
part of the keyboard information.

Section 2.4.7 details the connection of the keyboard to the main
P.C. board.

2.1.10 16K Video Display RAM

The 16K-byte video display RAM, composed of two 4416's, is
isolated from the Z80A CPU by the SCLD control logic and buffers
to allow the video display processor to access pixel and
attribute data from the display files independent of the CPU (see
Section 2.1.8.3).

The Video Display RAM is located in Chunks 2 and 3 of the Home
Bank, beginning at 4000H and 6000H respectively. Figure 2.1.10-1
illustrates the organization of the Primary Display File located
at 4000H. The second display file utilizes the same
organization. Based on the video mode set via Port FFH, the
video hardware accesses the RAM for pixel data and attribute
control information.
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Figure 2.1.9. KEYBOARD SCHEMATIC
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FI1G. 2.1.1

0-1

DISPLAY FILE ORGANIZATION (NORMAL MODE)

32 BYTES 32 BYTES 32 BYTES
: LINE O . LINE 1 : . LINE 7/ :
Scan 0 | 4000 400T7..... J0TFT3020. ...... 403F . ... ....... A0FOT40ET .. .... A0FF
L 114100 | 4101,.... 411F|4120....... 413F|...... .eeeo ATEQ|4IFT . ..... 41FF
0 214200 4201..... 421F| 4220....... 423F| ..vveeen.. 42E0| 42E1 ...... 42FF
c 314300 4301..... 431F|4320....... 433F) ... eennnee 43E0|43E1 ...... 43FF
K 4 | 4400 | 4401..... 441F| 4420....... 443F| .. cvenens 44E0| 44E1 ...... 44FF
514500 4501..... 451F| 4520....... 453F| . cveenenne 45E0| 45€1 ...... 45FF
0 6 | 4600 ; 4601..... 461F| 4620....... 463F|.cceeennn. 46E0[ 46E1 ...... 46FF
7 147001 4701..... 471F|4720....... . WA 2 47E0|47EY ...... 47FF
CHAR, CHAR. CHAR. CHAR.THAR. CHAR
POS. POS. POS. POS. POS. POS.
0/0 0oN 0/3 7/0 71 7/31
32 BYTES 32 BYTES 32 BYTES
. LINE 8 : LINE 9 . : LINE 15 .
B[ Scan 0 | 4800 4807..... 48TF14820....... 3F . . ... ..., ABEO[ 48ET .. ... 48FF |
L 114900 4901..... 491F} 4920....... 493F| .......... 49E0| 49E7 ...... 49FF
0 21 4A00 1| 4A01 ., ... 4ATF| 4A20....... aA3F| ... 4AEQ| 4AEY . ....4AFF
C 3 | 4800 | 4BO1..... 4B1F| 4B20....... 4B3F} .......... 4BEO| 4BE1 ...... 4BFF
K 4 | 4C00| 4C0t..... 4C1F|4C20....... 4C3F| .......... 4CEO| 4CEY . .... 4CFF
5| 4D00 | 4D01..... 4D1F{ 4D20....... 4D3F] ... 4DEO| 4DET ...... 4DFF
1 6 | 4E00 | 4€E01..... 4E1F|4E20. . ..... 1 4EEO| 4EEY ... .. 4EFF
7 | 4F00 | 4F01..... 4F1F| 4F20....... 4F3F| .......... 4FEQ| 4FET ...... 4FFF
CHAR. CHAR. CHAR. CHAR.CHAR. CHAR.
POS. POS. POS. P0S. POS. POS.
8/0 8/1 8/31 15/0 15”1 15/31
32 BYTES 32 BYTES 32 BYTES
: LINE T6 . CINE 17 . . LINE 23 .
B[ Scan O [ 5000 500T..... BOTF[5020-.-..-.. B03F].......... BOEO] 50ET ...-.. 50FF |
L 115100] 51Q1..... 511F|5120....... X 1] 1 51EQ| 51ET ...... 51FF
0 2 | 5200| 5201..... 521F| 5220....... B23F| ceveecccnns 52E0| 52E1 ... 52FF
C 315300} 53n..... 531F| 5320....... LXK | I 53E0| 53E1 ...... 53FF
K 4 | 5400 5401..... 541F| 5420.c000e. B43F . cvveeanns 54E0Q| 54E1 ...... 54FF
515500 5501..... 551F| 5520....... B83F} ceeeencann 55EQ| 55E1 ...... 55FF
2 6 | 5600 5601..... 561F1 5620....... 563F...coevew. 56EQ] 56E1 ...... 56FF
7 | 5700| 5701..... 571F)5720....... B73F} . eeece. 57E0| 57E1 ...... 57FF
CHAR. CHAR. CHAR, CHAR.CHAR. CHAR,
POS. POS. POS. POS. POS. POS.
16/0 16/1 16/31 23/0 231 23/31
ATTRIBUTE FILE:
BLOCK CINE O CINET CINES 2 - 6 CINE 7
0 5800.....581F} 5820..... B83F (5840, . cveeencccecccnanes 58DF| h8EOQ......58FF
BLOCK TINE 8 TINE 9 LINES TO-T4 CINE 15
1 5900.....591F| 5920..... B93F 5940, .. .0veeecenccccnnne 59DF| 59E0...... 59FF
BLOCK [ LCINE 16 TINE T7 CINES T8=27 CINE 23
2 5A00.....5A1F| 5A20..... 5A3F|5A40.............. ceeeane 5ADF| 5AEQ...... 5AFF




2.1.1M

Video
2.1.11.1

Generation
Composite Yiden

The U, V, and Y signals from the SCLD are supplied to the
LM1889 and associated circuitry to produce composite
video and modulated RF. This circuitry produces color
vectors at approximately the following angles:

PHASE TS 2068 NTSC STANDARD
(Degrees) (Degrees)
Blue 350 350
Magenta 64 62
Red 116 112
Green 242 240
Cyan 284 284
Yellow 170 170
Reference 224 180

The Front Porch, Sync Pulse, Back Porch, and Color Burst
portions of the composite video signal are illustrated in
Figure 2.1.11-1. In proper adjustment the following
should be observed:

40 +/- 2 IRE units
35 to 45 IRE units
3.579545 MHz.+/-70 Hz

Sync Pulse
Color Burst
Color Burst Freq.

The following three facts may aid in understanding
problems with certain monitors.

1. The color burst is not synchronous with the
waveform since it is generated from the 3.579545
MHz crystal and the waveform is derived from the
14,112 MHz crystal. The result 1is observed
ripples at color boundaries, e.g. green to
magenta.

2. The color burst duration is 8 cycles while
standard TV broadcast stations provide 9 cycles.
This "short" burst is a problem for some monitors.

3. The color burst starts 6.4 microseconds from the
leading edge of sync. Many monitors are designed
to expect this start as early as 5.3
microseconds, thus these monitors may not produce
color when attached to the TS 2068.
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FIGURE 2.1.11-1
COMPOSITE VIDEO SIGNALS

IRE

-——smcrostr-.w 9.4 e
1.5 usec. us

DETAIL

2.1.11.2 RF Modulator

The composite video information is used to AM
modulate the selected channel frequency via the
LM1889 and associated Channel 2/3 tank
circuitry. The modulated output is filtered
through the output filter network to reduce
harmonic  generation to comply with FCC
requirements. The RF circuitry is physically
contained inside the RF-can at the rear left
corner of the PCB (at the RF output jack). 75
ohms is the output impedance.
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2.1,12 Cassette

I/0

See Sections 2.1.13.2, 2.4.3 and 4.2.

2.1.13 Port Map
Table 2.1,

13-1 summarizes the I/0 addressing of ports utilized by

the TS 2068. Details of the data bits of each of these ports is
provided by the following sections.

2.1.13.1 Display Enhancement Control (Port FFH)
The display enhancement control register within the SCLD
controls:
a) Selection of Enhanced Video Modes
b) Ink selection for 64-Column Mode
c) Enable/Inhibit the 17 ms interruption to the Z80
d) Selection of Extension ROM or Cartridge (see

Section 2.1.8.1)

D7 D6 ] D5 D& D3 [ D2 DT DO

\-—_\,____,/
64-Column Mode Yideo Mode

Ink/Paper Selection Selection

000 - Black/White 000 - Normal (Primary

001 - Blue/Yellow Display File)

010 - Red/Cyan 001 - Second Display File
011 - Magenta/Green 010 - High Res. Graphics
100 - Green/Magenta 110 - 64-Column Mode

101 - Cyan/Red

110 - Yellow/Blue Other combinations may
111 - White/Black produce unpredictable

results,

L Inhibit 17 ms Interruption
(0 to Enable)

_EXROM/Cartridge Select

(See 2.1.8.1)
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TABLE 2.1.13-1
1/0 PORT MAP

PORT
_ ADDRESS
FUNCTION [HEXY(DECTMAC){BINARY) OPERATION REFERENCE
Display Enhancement FF 255 1M1 R/MW 2.1.10, 2.1.13.1,
Control 3.2.2. 3, 5.2
Keyboard/Tape 1/0 FE 254 11111110 R/W 2.1.9, 2.1.13.2,
2.4.3, 4.1.1, 4.2
Reserved FD 253 11111100
Reserved FC 252 11111100
TS 2040 Printer FB 251 1111101 R/M 2.1.13.3, 4.1.3
Sound Chip &
Joystick Data F6 246 11110110 R/W 2.1.6, 2.1.7, 2.1.
2.4.4, 4.3, 4.5
Sound Chip Address F5 245 11110101 W Same
Horizontal Select F4 244 11110100 R/M 2.1.8.1

Register

2.1.13.2 Keyboard/Tape 1/0 (Port FEH)

~ Port FEH is used to input Keyboard and Tape data and to
output Border color, Tape data, and Sound (BEEP) tones.

READ (IN)

~- -

KEYBOARD INPUT DATA
(See 2.1.9)

n Not Used (Set to 0)

L_TAPE INPUT (See 4.2)
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WRITE (OUT)

~— _
NOT USED BORDER COLOR - 000 Black
, 001 Blue
010 Red
011 Magenta
100 Green
L 101 Cyan
| TAPE 110 Yellow
OUTPUT 111 White
(See 4.2)
| __SOUND (BEEP)
ouT .

2.1.13.3 TS 2040 Printer (Port T1XXXXOXX)

The TS 2040 Printer peripheral is written to and status
read from via OUT and IN instructions with Bit 7 = 1 and
Bit 2 = 0 (other bits are not decoded by the printer).

READ (IN)

[D7]TD6 [ D5 D& D3 DZ DI [ DY
~erem L

NOT USED Ready for Next
Pixel
Printer Not
Confiqured
| _Start of
Paper

WRITE (OUT)

0] — > '
NOT USED [—NOT USED
Motor Speed
Select - 0 = Fast
1 = STow
Motor ON/OFF
0=0N
1 = OFF
Pixel to
— Print - 0 = None
1 = Black
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2.1.13.4 Sound Chip & Joystick (Ports F5H and F6H)

Ports F5H and F6H are used to control and access the
Sound Generator and the Joysticks. Details of the
registers available via these ports is contained in
Sections 2.1.6 and 2.1.7.

2.1.13.5 Horizontal Select Register (Port F4H)

The HSR addressed via Port F4H is used in the control of
the Bank Switching logic as detailed in Section 2.1.8.
Each bit, when set, enables the corresponding 8K memory
"chunk” in either the Dock Bank (Port FF, Bit 7=0) or the
Extension ROM Bank (Port FF, Bit 7=1). The HSR must be
set to all zeroes in order to enable the entire Home Bank.

2.2 Schematic Diagram

2.3

2.4

Appendix D contains a detailed schematic diagram of the TS 2068.

Unit Absolute Ratings

FUNCTION DESCRIPTION MIN  MAX
TS Storage Temperature -400C +650C
VAC AC Line Voltage 105V 130V
Ta Operating Ambient Temp 00C 400C
Vin Voltage on any Logic -0.3V +5.3V
Pin
Vin (EAR) EAR input Peak AC -2.0V +5,.0V
Vdc (IN) Input DC Voltage 14,75V 26V

Interfaces and Connectors

The TS2068 has a number of specialized interfaces that are
accessible via the following connectors:

CONNECTOR TYPE "~ LOCATION
System Bus - 2X32 Card Edge Right Rear
Cartridge 2X18 Card Edge Under TCC door
MIC 1/8" Mini Phone Rear

EAR 1/8" Mini Phone Rear

Player 1 Joystick 9-pin "D" Left Side
Player 2 Joystick 9-pin “D" Right Side
Moni tor RCA Phono Rear

TV RCA Phono Rear

Keyboard 14-pin SIP Inside-Left Rear
AC Adapter : Rear
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2.4.1 System Bus Connector - P1
The TS2068 provides a 2 X 32 pin connector, which is
designated as P1, at the right rear corner of the
console. The mechanical, functional, and electrical
requirements of the system buss connector are detailed in
the following tables and figures:
FIGURE/TABLE TITLE

Figure 2.4.1-1 P1 Mating Connector Mechanical
Requirements

Figure 2.4.1-2 P1 Signal Layout
Table 2.4.1 - 1 P1 Signal Definition

Table 2.4.1 - 2 P1 Signal Electrical
Characteristics

FIGURE 2.4.1-1
P1 MATING CONNECTOR MECHANICAL REQUIREMENTS

64 PIN CONNECTOR

L

MOLDED IN KEY

B SCALE: NONE

7
o

.
L— l
A +

L E
R

.838 (.028) SQUARE

Section X-X
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- > SI6 a0

SPECIFICATIONS:

LTR DIMENSION #
L | s2.88¢3.28)
w | 9.862820.127 (.378.008)
H |13.9720.284 (.880 £.010)
A | 2.5 (.100)

31 EQUAL SPACES AT

B |2.64(.100):=78.74(3.100)
c |2.5¢ (.10)
0 | 1.727 (.088) MAX
€ | 9.38220.508 (.3302.020)
F | FOR 1.5785(.082) BOARD

AN dimensions ase in mitiimeters,

dimensions shown (XX.X) are in inches.

MOTES:

. INSULATOR MATERIAL:

insulator body shall be 30%
gless~tilled polyester and shall meet ULPAV-0 requirements.

CONTACT MATERIAL: Contact material shall be phosphor bronze.

3. CONTACT FINISH: Contacts shall be .oloctlvily plated with goid,

0.00038 (.000018) thick over nickel on contact surfeces.

INSERTION FORCE: Insertion forces shali be 170.1-283.5 grams
{6-10 oz) per contact pair using & 1.8785 (.062) tiat stee! test blade

. WITHDRAWAL FORCE: Withdrawa! forces shait be 226.8-340.2 grams

(8-12 oz) per contact pair using 8 1.675 (.062) flat test blade.
NORMAL FORCE: Normal force shall be 85.05 grams (3 oz2) miaimum
whon mated with a 1.37 (L0854} thick test boasrd.

PURCHASE FROM: San Diego Microtronice INC. San Diego,CA 92123.

SPRR/TAPE OUT

FIGURE 2.4.1-2

P1 CONNECTOR SIGNAL LAYOUT

COMPONENT SIDE
751000 COMPATIBLE
/ \
I e A A L LA AL TR AL AL A L
! d ) | d
MM [ oW oW W ow o x AR A KA B A M l‘
. s [ 1 s (L2 T NN T N T S T T} B o0 N 1 D M N N U B »n »
4 4 p 4 T 4 1 1 4 L4 F ‘F T p lr T r p +
] 18 ] ! g 2le
gl131glglnle vlal212)28zlzlele!l elalalalalglalal |8
NON-COMPONENT SIDE

(VIEW FROM FRONT OF COMPUTER)
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TABLE 2.4.1 -1

P1 SIGNAL DEFINITION

PIN # SIGNAL NAME DESCRIPTION

1A GND Signal Ground

1B GND Signal Ground

2A EAR EAR Input

28 SPKR/TAPE OUT Speaker/Tape Output

3A A7RB Refresh Address Bit 7 Buffered
3B +15v +15 volts DC

4A D7 Data Bus Bit 7

4B +5v +5 Volts

SA DZIN Daisy In (Not Connected)

5B Not Used -

6A Slot -

6B Slot -

7A DO Data Bus Bit O

7B GND Power Ground

8A Dl Data Bus Bit 1

8B GND Power Ground

9A D2 Data Bus Bit 2

9B 0 CPU Clock (Inverted)

10A D6 Data Bus Bit 6

108 AO Address Bus Bit 0

11A D5 Data Bus Bit 5

11B Al Address Bus Bit 1

12A D3 Data Bus Bit 3

128 A2 Address Bus Bit 2

13A D4 Data Bus Bit 4

138 A3 Address Bus Bit 3

14A INT Interrupt Request (Active Low)
14B Al58 Address Bus Bit 15, Buffered
154 RMI Non-Maskable Int.(Active Low)
158 Al4B Address Bus Bit 14, Buffered
16A HALT CPU HALT Indicator (Active Low)
16B Al3B Address Bus Bit 13, Buffered
17A MREQS Mewory Request (Active Low),Bfrd.
178 Al2 Address Bus Bit 12

18A 1/0 Request (Active Low), Bfrd.
188 All . Address Bus Bit 11

19A OB Read (Active Low), Buffered
198 Al0 Address Bus Bit 10

20A WRB Write (Active Low), Buffered
20B A9 Address Bus Bit 9

21A BUSAK Bus Acknowledge (Active Low)
21B A8 Address Bus Bit 8

22A WAIT CPU WAIT (Active Low)

228 A7 Address Bus Bit 7

23A BUSRQ Bus Request (Active Low)

238 AS Address Bus Bit 6

24A RESET CPU Reset (Active Low)

248 A5 Address Bus Bit 5

25A Ml CPU M1 State (Active Low)

258 Ab Address Bus Bit &

26A RFSHB Refresh (Active Low),Buffered
268 DZOUT Daisy Out (Not Connected)

27A EXROM Extension ROM Enable (Active Low)
278 R Color Signal - Red

28A ROSCS ROS Chip Select (Active Low)

(Dock Bank Enable)

288 G Color Signal - Green

29A BE Bank Enable (Active Low)

298 B Color Signal - Blue

30A T0AS

308 BUSISO

31A SOUND Analog Sound Signal Output(0-5V)
318 VIDEO Composite Video Signal Output
32A GND Signal Ground

328 GND Signal Ground

NOTE: All A Pins are on component side of board

All B Pins are on non-component (soldering) side of board
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OUTPUTS FROM TS2068

TABLE -2.4.1-2

P1 SIGNAL ELECTRICAL CHARACTERISTICS

................ INPUTS TO TS2068

CAPACITIVE INPUT
LOADING v(oL) I(LOAD)  V(OH) V(IL)  V(IH) 1 IN (MAX) CAPACITIVE
MAX MAX MAX MIN MAX MIN LOADING
MNEMONI C (PF) VOLTS (MA) VOLTS VOLTS  VOLTS pA MAX (PF)
A158 30 0.5 1.8 2.4 0.8 2.0 1800 40
A14B 30 0.5 1.8 2.4 0.8 2.0 1800 40
A138 30 0.5 1.8 2.4 0.8 2.0 1800 40
A2 30 0.4 1.8 2.4 0.8 2.0 1800 7
Al 30 0.4 1.8 24 0.8 2.0 1800 74
A0 30 0.4 1.8 24 0.8 2.0 1800 74
A9 30 0.4 1.8 2.4 0.8 2.0 1800 76
A8 30 0.4 1.8 2.4 0.8 2.0 1800 76
A7 30 0.4 1.8 2.4 0.8 2.0 1800 72
A6 30 0.4 1.8 2.4 0.8 2.0 1800 72
AS 30 0.4 1.8 2.4 0.8 2.0 1800 72
A4 30 0.5 1.8 2.4 0.8 2.0 1800 72
A3 30 0.4 1.8 2.4 0.8 2.0 1800 72
A2 30 0.4 1.8 2.4 0.8 2.0 1800 72
Al 30 0.4 1.8 2.4 0.8 2.0 1800 72
AO 30 0.4 1.8 2.4 0.8 2.0 1800 98
A7RB 30 0.5 0.35 2.7 0.8 2.0 —--- 120
TO0RGE 30 0.5 12 2.4 0.8 2.0 20 10
WRB 30 0.5 12 2.4 0.8 2.0 20 10
RTSHE 30 0.5 12 2.4 0.8 2.0 20 10
EXROM 30 0.5 12 2.4 --- - ——-- --
ROSCS 30 0.5 12 2.4 --- - ——-- -
MREQB 30 0.5 12 2.4 0.8 2.0 20 10
RDB 30 0.5 12 2.4 0.8 2.0 20 10
ML 30 0.4 1.8 2.4 0.8 2.0 20 10
BE -- --- --- --- 0.8 2.0 10 12
BUSAK 30 0.4 1.8 2.4 --- —-- - --
WALT - --- —-- --- 0.8 2.0 —--- 10
HALT 30 0.4 1.8 2.4 0.8 2.0 —--- 10
W1 -- --- - - 0.8 2.0 - 10
11 7 OPEN COLLECTOR WITH PULL=UP =meoseoemcamommommcocmcmoamcmae s
R 50 0.4 1.8 2.4 --- --- - --
G 50 0.4 1.8 2.4 --- --- ——-- --
B 50 0.4 1.8 2.4 --- --- —-- --
VIDEO ©  eemeemeemeeeee- TO 75 0hM COAX ==o-ocmmmmmomeoc oo oo oo mmmmco oo o
00 30 0.4 1.8 2.4 0.8 2.0 20 120
01 30 0.4 1.8 2.4 0.8 2.0 20 120
D2 30 0.4 1.8 2.4 0.8 2.0 20 120
03 30 0.4 1.8 2.4 0.8 2.0 20 120
D4 30 0.4 1.8 2.4 0.8 2.0 20 120
05 30 0.4 1.8 2.4 0.8 2.0 20 120
D6 30 0.4 1.8 2.4 0.8 2.0 20 120
D7 30 0.4 1.8 2.4 0.8 2.0 20 120
SPKP/TAPE OUT 500 0.2 0.04 0.3-0.5 --- --- - --
EAR 15 0.5 1.6 2.4 +/- 1.3 +/- 5.0 ---- -
SOUND 100 0 --- 2.5 -0.3 +5.0 - -
BUSRQ .-- --- --- 0.8 2.0 ——-- 10

RESEY e T

10A5 --
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2.4.1.1 Attachment of an RGB Monitor

The TS 2068 provides via the P1 rear-edge connector the
ability to attach an RGB monitor for excellent picture
clarity and resolution. The TTL-level 1logic signals
appear directly on the rear-edge connector of the TS 2068
-- the necessary synch signals can be derived from the
simple synch stripper/separator circuit described here.

The Schematic of Figure 2.4.1-3 shows the required
connections and electronics. Attachment is via the
64-pin keyed P1 connector. Shielding should not normally
be required, but ferrite beads are recommended on each
wire to minimize EMI, TVI, etc.

Circuit Operation - R1 and the base-emitter junction of
QT operate as a DC restoration circuit with current
flowing only when the composite video input signal from
connector pin B31 is at the synch level. With the charge
maintained on C1, Q1 conducts only during the synch pulse
interval (not during the color burst time). During this
conduction interval, the composite synch signal appears
in inverted form on the collector of Q1. The Q2 stage
simply re-inverts the signal, providing at its collector
a composite synch signal for the connected monitor.

To provide a separated Vertical synch pulse, R5 and C3
filter the output of Q1 to partially eliminate the
Horizontal synch pulses which are shorter than the
Vertical synch pulses. The partially filtered inverted
signal is re-inverted by Q3, then R6 and C4 complete the
elimination of the Horizontal synch pulses so that a
separate Vertical synch pulse 1is supplied for the
attached monitor.

Signals R, G, and B from connector pins B27, B28, and B29
can be supplied directly to the attached monitor.

FIGURE 2 4 1_3 Q1, Q3: 2N2907 OR EQUAL
L L
+SVYDC Q2: 2N2222 OR EQUAL
B84 O '
COMPUTER COMPOSITE SYNCH
COVHIIBOESOITE TO MONITOR

831

i
O GND TO MONITOR

VERTICAL SYNCH

Uro MONITOR

:32 SIGNAL GND

A}

827 02 R o
828 0-S— S 6 )To mONITOR
829 0-2 8o
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2.4.2

Cartridge Connector - J4

The TS2068 provides a 2 X 18 pin connector (designated J4
on the schematic) under the door at the front right of
the console. The table and figures 1listed below detail
the mechanical, functional, and electrical requirements
and limits of the J4 Cartridge Connector.

FIGURE/TABLE TITLE

Figure 2.4.2-1 J4 Mating PCB Mechanical
Requirements

Figure 2.4.2-2 J4 Signal Layout

Table 2.4.2-1 J4 Signal Definition

Table 2.4.2-2 J4 Signal Electrical
Characteristics
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J4

LONG FINGERS (*2 & *36) i ﬂ“”]",' '
TH!S SIDE_ONLY. ; ..‘;H.’w;ﬁ
N 1 5] o O

FIGURE 2.4,2-1

J4 MATING PCB MECHANICAL REQUIREMENTS

st

NOTES:

-]

!

TOP VIEW
WORK NG POSITION '

A —

LELY

oy

i '

1]
I 190
> 1,27
f— 2.54

PC BOARD

(1) Circuit Board Material:

FLGFN C62

Cl/1A2A (94V-0)

Copper 1 or 2 sides
(2) Contact Fingers: Min. 10
millionth MIL-G - 45204 Gold over
.00005 to .00010 inch low stress
nickel.
(3) Contact Fingers 2 and 36
should be longer than other
fingers to latch-up when inserted
with power on.

>lalrjlal|lv]ojaljjlalalj|oaljojo|~|i2liz]ln
win|j|Qlc| <K< <} 0||C} = l: <|<]"|"|IZ|lo] =2
o] o : g ~ <] < gl_ R T
< < *
= Sl
2 é6 8 10 12 14 16 18 20 22 24 26 28 30 .32 34 36
1 3 5 7 9 311 13 1S 317 19 21 23 25 27 29 31 33 358
. I 8
(-}
« | Sllafie v 0
vlriQir|idg|{o|vnlo] e olle SEinjolo]lwlul]lo
<|]<|o|nojajajalalallllizliz|l<]|<]|<|<]lajli=

FIGURE 2.4.2-2
J4 SIGNAL LAYOUT

(View from Front)
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TABLE 2.4.2-1
J4 CONNECTOR SIGNAL DEFINITIONS

PIN # SIGNAL NAME DESCRIPTION
1 Al48 Address Bus Bit 14, Buffered
2 +5V +5 volts DC
3 Al12 Address Bus Bit 12
4 A13B Address Bus Bit 13, Buffered
5 Do Data Bus Bit O
6 D7 Data Bus Bit 7
7 D1 Data Bus Bit 1
8 AQ Address Bus Bit O
9 D2 Data Bus Bit 2
10 Al Address Bus Bit 1
11 D6 Data Bus Bit 6
12 A2 Address Bus Bit 2
13 D5 Data Bus Bit 5
14 A3 Address Bus Bit 3
15 D3 Data Bus Bit 3
16 A15B Address Bus Bit 15,Buffered
17 D4 Data Bus Bit 4
18 MREQB Memory Request (Active Low),Bfrd.
19 TORQB 1/0 Request (Active Low),Buffered
20 A7RB Refresh Address Bit 7, Buffered
21 RDB Read (Active Low), Buffered
22 nT CPU M1 State (Active Low)
23 WRB Write (Active Low), Buffered
24 A8 Address Bus Bit 8
25 A7 Address Bus Bit 7
26 A9 Address Bus B8it 9
27 A6 Address Bus Bit 6
28 A10 : Address Bus Bit 10.
29 A5 : Address Bus Bit 5

- 30 A1l Address Bus Bit 11
3 A4 Address Bus Bit 4
32 RFSHB Refresh (Active Low), Buffered
33 BE Bank Enable (Active Low)
34 EXROM Extension ROM Enable (Active Low)
35 ROSCS ROS Chip Select (Active Low)

- (Dock Bank Enable)

36 GND Ground
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TABLE 2.4.2-2
J4 SIGNAL ELECTRICAL CHARACTERISTICS

------------ QUTPUTS FROM TS2068 =--------- eccecacecacncace INPUTS TO TS2068 --c-veee
CAPACITIVE INPUT
LOADING v(oL) 1{LOAD) V(OH) I(LOAD)*V(IL) V(IH) I IN (MAX) CAPACITIVE
MAX MAX MAX MIN  MIN MAX MIN LOADING
MNEMONIC (PF) VOLTS (MA) VOLTS (uA) VOLTS VOLTS MA MAX (PF)
A158 30 0.5 1.8 2.4 10
A148 30 0.5 1.8 2.4 10
A138 30 0.5 1.8 2.4 10
M2 30 0.4 1.8 2.4 10
AN 30 0.4 1.8 2.4 0
A0 30 0.4 1.8 2.4 10
A9 30 0.4 1.8 2.4 10
A8 30 0.4 1.8 2.4 10
A7 30 0.4 1.8 2.4 10
A6 30 0.4 1.8 2.4 10
AS 30 0.4 1.8 2.4 10
A4 30 0.4 1.8 2.4 10
A3 30 0.4 1.8 2.4 10
A2 30 0.4 1.8 2.4 10
Al 30 0.4 1.8 2.4 10
Y] 30 0.4 1.8 2.4 I
A7RB 30 0.5 0.35 2.7
ROSCS 30 0.4 1.8 2.4 10
MREGE 30 0.5 1.8 2.4 10
RDB 30 0.5 1.8 2.4 10
TORGB 30 0.5 12 2.4 10
WRB 30 0.5 12 2.4 10
RFSHB 30 0.5 12 2.4 10
EXROM 30 0.5 12 2.4 10
MI 30 0.5 12 2.4 10
Do 30 0.4 1.8 2.4 0.8 2.0 15 120
]| 30 0.4 1.8 2.4 0.8 2.0 15 120
02 30 0.4 1.8 2.4 0.8 2.0 15 120
03 30 0.4 1.8 2.4 0.8 2.0 15 120
04 30 0.4 1.8 2.4 0.8 2.0 15 120
s 30 0.4 1.8 2.4 0.8 2.0 15 120
06 30 0.4 1.8 2.4 0.8 2.0 15 120
D7 30 0.4 1.8 2.4 - 0.8 2.0 15 120
Vee {(+5Y) -- 5.25 300 4.75
GND -- -- --- ---
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2.4.3

2.4.4

Cassette 1/0

The EAR and MIC connectors provided on the rear of the
TS2068 are 1/8" mini-phone jacks requiring 1/8"
mini-phone plugs as mating connectors.

The MIC output is filtered by a low-pass filter with a
breakpoint of 2.5KHz and provides a signal output of 0.15
to 0.67 V p-p.
The EAR input is filtered by a low-pass filter with a
breakpoint of 23 KHz. Input voltages should be between
4.0 and 10.0 V p-p.
Joystick
The joystick input connectors, one on each side of the
TS2068 case, are standard 9-pin "D" type connectors for .
use with 5-switch type joysticks.
Connector layout and the function of each pin is given in
Figure 2.4.4-1 and Table 2.4.4-1, respectively.

FIGURE 2.4.4-1

JOYSTICK CONNECTOR

® 6660
ONONGONO,
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SIGNAL NAME

TABLE 2.4.4-1

JOYSTICK CONNECTOR SIGNAL ASSIGNMENT

P/N I1/0 PORT BIT FUNCTION

] DIRT 0 STICK UP a

2 DIRZ 1 STICK DOWN

3 PIR3 2 STICK LEFT

4 DIRZ 3 STICK RIGHT

5 -—- -—— not used

6 BUTTON -7 PUSH BUTTON

) 5V . 5 VOLT POWER

8. READ STROBE | --- ADDRESS BIT 8 OR 9*

9 [T DR p— POWER GROUND
*When Address Bit 3 is high, the READ strobe to the left joystick is
driven low. When address Bit 9 is high, the READ strobe to the right
joystick is driven low.

2.4.5 AC Adapter Power Plug )

The AC Adapter provided with the TS 2068 provides unrequlated DC
to the unit as described in Section 2.1.1 Mechanical details of
the plug which mates to the TS 2068 are shown below:

DETAIL

MINI- POWER PLWG

AR /—~ MOLDED STRAIN
REL\EF

J_ |
[_

e - -+ —

218 t 2s0/315
097 DC RETURN (GND)
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2.4.6

2.4.7

2.4.8

OO~NNNNHBEWN-~-=O

Composite Monitor Output

The MONITOR output.on the rear of the TS2068 provides a 1
V p-p (+/- 20%) compos1te color video signal output to an
RCA phono jack which is mated by a standard phono p1ug
into a 75 ohm coax cable. See Section 2.1.11.1.

RF Output

The TV output on the rear of the TS2068 provides a
modulated color video signal on VHF Channel 2 or Channel
3 as selected by the channel select switch on the bottom
of the unit. Connection to the RCA phono jack output
should be via a standard phono plug and 75 ohm coax
cable. See Section 2.1.11.2.

Channel frequencies provided are

Channel 2 55,250 +/- 100 KHz
Channel 3 61,250 +/- 100 KHz

Outpnt 1evefs are less than 3 milliwatts as limited by
the Federal Communications Commission. .

Keyboard Interface - J9 Connector

Located on the PCB inside the TS 2068 is a 14-pin
single-in-1ine flex cable connector (AMP TRIO-MATE P/N
1-520315-4 or equivalent). Signals are as listed below:

PIN SIGNAL

GND
KBO

KB1

KB2

KB3

KB4
CR6/A11
CR7/A10
CR8/A9
CR9/A12
0 - CR10/A138
1 CR11/A8 .
12 CR12/A14B
N CR13/A15B

Any mod1fication to or rep1acement of the keyboard supp11ed must
consider the fol1ow1ng ,

()
(2)
(3)

Contact resistance less than 200 ohms.
Bounce less than 10 ms.

Capacitance per Jine Tless than 20 pF (0 or 1 key
depressed); less than 40 pF (more than 1 key depressed).
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3.0

SYSTEM SOFTWARE GUIDE

3.1

Identifier

Location 19 (13H) of the Home Bank ROM is used to identify the
revision level of the System Software. The initial version is
jdentified by this location having a value of 255 (FFH). Any
subsequent versions will decrement this value by 1, e.q., the
first revision would be identified by a value of 254 (FEH). This
identifier should be used to conditionally apply patches or
execute "work-arounds" identified as necessary with a particular
version of the System Software.

ROM Organization and Services
3.2.1 Home ROM
3.2.1.1 Fixed Entry Points
Home ROM Location 0 is the entry to the system
initialization code upon power-up (Ref. Figure
1.1-4)., Locations 8 through 48 (8H through

30H) are the 780 RESTART entry points for the
following functions:

RESTART FUNCTION
8 ERROR - Error exit from BASIC
(Address on Stack points to‘Error
Number)
15 WRCH - Write Character (Code in

A) to Current Output Channel as
established by SELECT (Address of
output routine pointed to by
System Variable CURCHL). (See
Section 4.0).

24 IGN SP - Return in A the current
significant character in the
Program Line (Address in System
Variable CH ADD) skipping over
spaces and~ control characters
except End-of-Line (ODH=ENTER)

65



3.2.1.2

32 NXT_IS - Like IGN_SP but returns
in A the Next Significant

Character.

40 CALCTR - Entry to Calculator
Routines .

48 COPYUP - Make room for BC Bytes

of temporary workspace  just
before address in System Variable
STKBOT by copying up memory
between there and the address in
STKEND, adjusting affected
pointers. Returns DE=1st Byte of
Space; HL=Last.

Location 56 (38H) is the entry to service the
hardware generated interruption which occurs
approximately every 1/60 of a second (16.67
ms). 780 Int. Mode 1 is used. This
interruption is used to scan the keyboard (call
to routine UPD K - see Section 4.1.1). It is
also used to update the Frame Counter (3 bytes
pointed to by the System Variable FRAMES) used
by the RANDOMIZE instruction.

Location 102 (66H) is the entry point for the
NMI interruption, but this interruption is not
used in the TS2068 design. (See Section
2.1.3.8 NMI Interruption.)

BASIC AROS Support

BASIC Application Cartridges are supported by
special code in the Home ROM. A program line
is copied from the cartridge to a buffer in the
Home RAM (ARSBUF) and is then executed from
there by the BASIC Interpreter. When a READ
command is executed, the 1line containing the
appropriate DATA statement is also copied from
the cartridge to the RAM. The cartridge memory
is enabled only for search and copy operations
for both program 1ines and DATA statements, and
when executing a USR function, otherwise the
entire Home Bank is enabled while executing in
the BASIC Interpreter. There is no support for
User-Defined Functions which insert the
expanded definition parameters directly into
the program and then require search of the
program area to find these parameters whenever
a function is invoked.

See Section 5.1, Cartridge Software/Hardware,
for additional details on BASIC AROS.
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3.2.2

3.2.1.3

Extension

3.2.2.1

3.2.2.2

General

The balance of the Home ROM contains the BASIC
Interpreter and standard I/0 routines with the
exception of the cassette 1/0 which is in the
Extension ROM. The bit map table for the
standard character set is located at the end of
the Home ROM from 1location 15616 to 16383
(3D00H to 3FFFH). The address of this table
minus 256 (100H) is contained in the System
Variable CHARS (=3COO0H). ’

The Home ROM routines accessible via the
Function Dispatcher are described in - Table
3.3.4-2. See Appendix A for the ROM Maps
giving the ROM addresses of these routines.

ROM
Fixed Entry Points

Extension ROM Location 0 contains code to pass
control to the initialization code in the Home
ROM. (Fiqure 1.1-4),

Extension ROM Location 56 (384) is the
interruption fielder. Control is passed to the
System RAM code (See Section 3.3.3) to bank
switch to the Home Bank and call the
interruption service routines after which the
state of the machine is restored and control
returns to the interrupted process. Figure
3.2.2-1 shows the Extension ROM Interruption
Fielder code.

General

The balance of the Extension ROM contains the
following major components:

Final Phase of System Initialization
(See Figure 1.1-4)

- Cassette tape I/0 (see Section 4.2)

- Change Yideo Mode Service

- 0S RAM routines including the Function
Dispatcher (copied to RAM at System
Initialization) (see Section 3.3.3)

- Function Dispatcher Jump Table
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LOCATION

0038
0039
003A
003D
003E
003F
0041
0042
0045
0046

3.2.2.3

FIGURE 3.2.2-1

Extension ROM Interruption Fielder

OBJECT CODE  SOURCE CODE COMMENTS

F5 PUSH AF Save AF

F3 D] Disable Ints.

3AC25C LD A,(VIDMOD) Test Vidmod

A7 AND A

00 NOP

2804 JR 7,CHK3 Yidmod=0

F1 POP  AF Restore AF

C36EFA JP INT7 Chunk 7 if Vidmod not O
F1 CHK3 POP AF Restore AF

C3AE62 Jp INT3 Chunk 3 if Yidmod = 0

Yideo Mode Change Service

The routine CHNG_VID takes as input a single
byte in Register A which designates the desired
video mode as shown 1in Table 3.2.2-1. Al
non-zero values involve access to the second
display file located at 6000H-7AFFH. When the
mode change requires remapping of the RAM (see
Figure 1.1-3), the necessary relocation (BASIC
program, machine stack, 0S RAM code, UDG area,
etc.) and modifications (system variahles, RAM
code internal addresses, stack pointer, etc.)
are done by this service. The desired video
mode is written to Port OFFH, Bits 0-5, and the
System Variable VIDMOD (5CC2H) is updated. The
second display file is cleared to zeros on
initial access (for Dual Screen Mode and High
Resolution Graphics Mode, this results in a
black screen since 0 yields attributes of black
ink on black paper). If there is not enough
free memory to do the necessary remapping,
Error 4, Out of Memory is given.

Access to this service via the Function
Dispatcher cannot be made consistently for
various reasons. An Interface Routine is given
in Section 3.2.2.4, to be executed from the
Home RAM, which provides access to the Video
Mode Change Service as well as other Extension
ROM routines.

See Sections 4.1.2 and 5.2 for discussion of
video screen support software. See Section 6.4
for details on known problems and corrections
related to the Video Mode Change Service.

68



TABLE 3.2.2-1

INPUT TO VIDEO MODE CHANGE SERVICE

VALUE VIDEO
INA MODE DESCRIPTION
0 Normal Primary Display File Only(Close
2nd Display File if Open)
128 Dual Two Display Files Available.
(80H) Screen Primary Display File Active at
Screan.
1 Dual Two Display Files Available.
Screen Second Display File Active at
Screen
2 High Resolution Primary Display File contains
Graphics data for 256X192 pixels. Second
Display File contains 6144
Attribute Bytes, each one
controlling 8X1 pixels. NOTE 1.
64-Column The two display files are com-
Ink Paper bined to provide a 64 column X
24 line screen. Even columns
6 Black White are derived from data in the
Primary Display File and odd
14 Blue Yellow columns from the 2nd Display
(OEH) File.
Bits 3-5 of the mode select the
ink color which determines the
22 Red Cyan complementary paper color.
(16H) The Flash and Bright Attributes
: are fixed at 0; the Border is
30 Magenta Green fixed at the paper color.
(1EH) NOTE 1.
38 Green Magenta
(26H)
46 Cyan Red
(2EH)
54 Yellow Blue
(36H)
62 Whi te Black
(3EH)
NOTE 1: The areas of memory normally used for Attribute Bytes are not

accessed by the video hardware in this mode.



Extension ROM Interface Routine

The Extension ROM routines W TAPE (Write from
RAM to Tape), R-TAPE (Read from Tape to RAM)
(see Section 4.2) and CHNG VID (see Section
3.2.2.2) may be of interest to the machine code
programmer. Because of a conflict with the use
of the IX Register, the tape routines cannot be
successfully accessed via the Function
NDispatcher. Because the Change Video Mode
Service may involve vrelocating the 0S RAM
routines (including the Function Dispatcher),
and for other reasons, it also cannot be
consistently accessed wusing the Function
Dispatcher, Fiqure 3.2.2-2 gives a sample
routine, to be executed from the Home RAM,
which can be used to bank switch to the
Extension ROM and call directly to the desired
service, Appendix A contains an Extension ROM
Map giving the addresses of these and other
routines.
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0000°
0003°
0006°

o008’
0008°
000E"*

901¢°
3013°
0016°

0017°
0o018°
001A°
001C°
001F°
0022°
0024°
0026°
0028°
002a°
0023°

002C’

0020°
002€°
002F°
0031°
0033°
0035°
0037°
003a°
003C”
003€°
033F°

=00FC
20068
=Q0EQE
s5CC2

21

18

21
cc
18

21

co

F1
FE
20
32
3a
03
o8
ce
03
Fe
c9

00

F3
FS
o8
cs
03
De
32
JE
03
Fl
€9

00FC
0020°
17

0068
0020°
QF

OEBE
0020°

FF
£F
Fé
002c”’

Fé

FIGURE 3,2.2-2

EXTENSION ROM INTERFACE ROUTINE

D®NOWVIWN I

R_TAPE
W_TAPE
CHNG_VID
LAq L'

EAQTP

RITTP

CHGVID

o @c @0 ®o 98 e ¢ o

EXIT

’
HSSAVE

H
IFRTIN

Lo
caLt
JR

Lo
CALL
JR

LD
PUSH
CALL

POP
ce
JR
Lo
Lo
ouT
IN
RES
our
El
RET

ODEFB

DI
PUSH

SET
aur

Lo
Lo
aur
PaP
JP

ENG
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EQU 00FCH
EQU 0068nM
EQU OEBEM
EQU 5CC2n
HL,R_TAPE
IFRTN

EXIT

HL W_TAPE
IFRTN

EXIY

HLoCHNG_VID
AF
IFRTN

AF

8OM
NZ,EXIT
C(VIOMOD) oA
Ay CMSSAVE)
COF&4H) A
Ay COFFH)
ToA
COFFM) A

AF

Ay COFFH)
TeA )
COFFM) oA
Ay COFGH)
CHSSAVE) s A
Ayl
COF&M)I A
AF

ML)

»e wo we or me

.o

EXTENSION ROM INTERFACE ROUTINE
READ TAPE QCUTINE

WRITE TAPE ROUTINE

CHANGE VIDEC MODE RCUTINE
VIDED MODE SYSTEM VARIABLE

CALL READTP WITH REGISTERS SET
UP FOR R_TAPE RDUTINE

ADDRESS TO ML
ENABLE EXT./EXECUTE RTN
RESTORE MOME BANK AND RETURN

CALL WRITTP WITH REGISTERS SET
UP FOR W_TAPE ROUTINE

ADDRESS TO HL

CALL CHGVID WITH DESIRED VIDED
MODE IN A

ADORESS TO ML
SAVE VIDEQ MmODE

COMPENSATE FOR “8UG”° IN
CHNG_VID RTN.WHICH SETS
VIOMOD=0 INSTEAD OF 80
WHEN 30TH JISPLAY FILES
ARE OPEN

TEST VIDEO MODE
TEST IF 80

SET VIOMOO=80H
GET PREV. MHGR.SEL.
RESTORE

READ PORT FF

TURN GFF RCM SEL.

SAVE HOR.SEL. (PORT OF&H)

MASK INTERRUPTIONRS
PRESERVE REG. A
EXT.ROM SELECT &51IT
SEL. EXT.RCM

HMORIZONTAL SELECT FGR DOCKR/EXT
SAVE
SELECT CHUNK O IN EXT.RCM

RESTCRE EG. A
EXECUTE TARGET ROUTINE ANC
RETURN TO CALLER CF IFRTN



3.3 RAM Organization and Services

3.3.1

System Variables

RAM beginning at 23552 (5CO0H) is dedicated to the BASIC
System Variables as defined in Appendix D of the TS 2068
User Manual and in Appendix B of this document. The area
from the end of the defined variables (STRMNM - 23755
(5CCB) ) to 24297 (5EE9H) is reserved for expansion of
the System Variables, but is not used by the Operating
System in the current TS 2068.

3.3.2 System Configuration Table

3.3.3

3.3.4

The area from 24298 (5EEAH) to 24575 (S5FFFH) is reserved
for the System Configuration Table (SYSCON). This table
is built at system initialization time and is comprised
of an 8 byte entry for AROS, a 4 byte entry for LROS,
followed by eleven 24-byte entries for proposed expansion
banks and an End-of-Table marker. In the original TS
2068 the actual usage of this table is Tlimited to the 12
bytes for software cartridge identification (see Section
5.1 for details of the LROS and AROS Overhead Bytes).

Machine Stack

The TS 2068 reserves 512 (200H) bytes of RAM for the
Machine Stack. The Machine Stack pointer is initialized
to a value of 6200H (value also in System Variable
MSTBOT); the pointer is decremented as items are pushed
onto the stack (the pointer may also be modified directly
by software). While the area reserved for the stack
extends to 6000H, there 1is no actual check made to
enforce this Timit.

Note that the Machine Stack is located in the same memory
area as the second display file. The CHNG VID routine
relocates the stack to the memory area from OF7COH to
OF8BFH, and modifies the Stack Pointer and MSTBOT
(OF8COH), as well as other affected system variables,
when inifia1izing the second display file. (See Section
3.2.2.3.

0S RAM Routines

The code for the following Operating System functions is
copied from the Extension ROM to Chunk 3 of the RAM at
System initialization time. Since this is in the same
memory area as the second display file, this code must be
relocated, along with the machine stack, if the second
display file is to be used. The CHNG_VID routine does
the nec§ssary relocation and modifications. (Section
3.2.2.3.
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Because this code is not in a fixed location, access to
the 0S RAM routines is conditional on the current video
mode. The standard technique employed is to test the
value in the System Variable VIDMOD at location 23746
(5CC2H). A zero indicates that the second display file
is not in use and that the 0S RAM routines are therefore
in Chunk 3; any non-zero value indicates that the
routines are in Chunk 7,

NOTE: This design implies that Chunks 2, 3 and 7 are
always enabled in the Home Bank RAM whenever
the System ROM and/or RAM routines are being
used.

The 0S RAM routines are contained in Module "Dispatch"
which is included in Appendix A.

3.3.4.1 RAM Interruption Handler
Chunk 3 Entry: 62AEH
Chunk 7 Entry: FAGEH

The user must enter with bank status and Z80
registers intact, with address from point of
interruption on the stack.

The RAM interruption handler saves state,

including memory selection, enables the Home
Bank, updates the Frame Counter, calls the
keyboard scan routine in the Home ROM, restores .
state, and returns to the interrupted process.

The RAM Interruption handler is used whenever
the interruption occurs while the Extension ROM
is enabled. See Figure 3.2.2-1, Extension ROM
Interruption Fielder. This same technique can
be used for interruption processing in another
bank, e.q. if an LROS wanted to use the
standard system ROM keyboard scanning routines.

3.3.4.2 RAM Service Routines
Table 3.3.4-1 1lists the RAM service routines
which are designed to facilitate communication

between memory banks. Those with Service Codes
are accessible via the Function Dispatcher.
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LABEL

SERVICE CODE

TABLE 3.3.4-1

0S RAM SERVICE ROUTINES

LOCATION

DESCRIPTION

GET_WORD
PUT_WORD
GET_STATUS

GET_CHUNK

GET_NUMBER

BANK_ENABLE

GOTO_BANK

CALL_BANK

(Decimal)

14

15

CH.3
6316

6338

6405

644D

645E

6499

6572

6500

CH.7
FAD6

FAFB

FBCS5

FCOD

FCIE

FC59

FD32

FD90

74

Returns in HL the word from the
address in HL in the bank
specified in B.

Writes the word in DE to the
address in HL in the bank
specified in B,

Returns current memory selection
(Horizontal Select byte - Tlow
active) in C for the bank
specified in B. Preserves Bank #
in B for Home, Ext. or Dock.

Returns a single byte mask in A
with all bits 0 except the one
corresponding to the chunk for
the address in HL.

Returns in Reqg. A the bank number
currently controlling the address
in HL.

Enables the memory selected
(Horizontal Select byte - 1low
active) in the specified bank.
(Bank # in B; Mem.Sel.in C)

Transfers control to the
specified address after enabling
the memory selected in the
specified bank. Parameters
passed on stack by pushing target
address, then Bank #/Mem.Select
prior to <calling GOTO BANK.
(Return address is discarded.).

Like GOTO BANK except saves
current bank status, calls target
address, and restores status
prior to returning to user. Two
additional parameters are passed
on stack prior to doing call to
CALL BANK. These are PRM OUT
(16-bits) following by PRM IN (16
bits) as described for the
Function Dispatcher.



TABLE 3.3.4-1

0S RAM SERVICE ROUTINES

(continued)
LABEL SERVICE CODE LOCATION DESCRIPTION
(Decimal) CH.3 CH.7/
XFER BYTES - 6722 FEE2 Copies n byte(s) from specified
- source to specified destination
in either ascending or descending
order, Source and destination
can be in the same or different
banks and can be in shadowing
chunks, but neither source nor
destination can pass a “chunk"
(8K) boundary since only the
chunks containing the starting
source and destination addresses
are explicitly enabled.
Parameters passed on stack by
pushing:
Source Bank/Dest.Bank
Source Address
Dest. Address
Length
0/Direction:
(O=Asscending
-1=Descending)
NOTE: See Appendix A for 1listing of these routines. See Section 6.0 for

known corrections to the routines.
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1.

3.3.4.3

PRM_OUT

Function Dispatcher
Chunk 3 Entry: G200H:
Chunk 7 Entry: F9COH

The Function Dispatcher provides a common
interface to a number of system routines via a
Service Code and Jump Flag parameter passed on
the machine stack., Table 3.3.4-2 1lists the
roiatines in Service Code order. fCodes for
routines that are known to not be successfully
accessible via the Function Dispatcher have
heen deleted (marked Reserved), However, there
is no guarantee that those on the 1ist can be
accessed without problems. Some ROM routines
require data in a particular format, e.q. BASIC
floating ooint numbar(s), both standard and
special integer format, on the Calculator Stack
which is located between (STKBOT) and (STKEND)
(see Appendix C of the TS 2068 User Manual).
An effort has been made to include information
on register usage and functionality, but some
of the ROM routines are sn tightly tied to the
BASIC Interpreter that they would require
analysis which is beyond the scope of this
document. These have been flagged with an
Asterisk, but iacluded in the 1list for
documentation purposes only. Most of the
routines which are directly implementing a
BASIC command or function have two different
action sequences based on the INTPT Flag (Bit 7
of FLAGS) which distinguishes syntax checking
(Flag=0) from actual execution (Flag=1).

In order to use the:Function Dispatcher, first
set up any memory and stack (both machine
and/or calculator) locations as if invoking the
desired service directly. Then push the
parameter(s) for the Dispatcher on the machine
staclkk in the order outlined bdelow. Finally,
set up the registers as if invoking the desired
service directly and call the Dispatcher based
on its current location (Chunk 3 if VIDMOD=0 or
Chunk 7 if VIDMOD has a non-zero value).

16 bits - Number of bytes of parameter data
Deing passed on the stack to the specified
Service (number of stack "pushes" * 2). Zero
if no parameters being passed. E.q., to pass 4
bytes:
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2.

3.

PRM_IN

SVC_CODE

LD HL,4
PUSH HL

This parameter is passed to the Dispatcher only
if the Jump Flag (SVC CODE) Bit 15) is not
set. NOTE: This parameter refers to machine
stack entries only, not to the Calculator Stack.

16 bits - Number of bytes of parameter data to
be passed back from the specified Service
(number of stack "pushes" * 2). 7Zero if no
parameters to be passed back.

This parameter is passed to the Dispatcher only
if the Jump Flag (SVC_CODE Bit 15) is not set.
NOTE: This parameter refers to machine stack
entries only, not to the Calculator Stack.

16 bits - Bits 0-14 identify the Service to be
invoked. Bit 15 (Jump Flag) is set if no
return is desired (jump to Service rather than
call)., Bit 15 is zero if return is desired.
E.g, to call K_SCAN using Service Code 136:

LD HL,136 or LD HL,88H
PUSH HL PUSH HL

Addendum To TS 2068 Function Dispatcher Services:

On page 84,

COLOR and HIFLSH (service codes 85 and 86)

cannot always be accessed through the Function Dis-

patcher,

due to resetting of the carry flag by the FD.

COLOR may be accessed by setting the registers as de-
scribed in the manual, and then <coding CALL #23DE.
HIFLSH can be accessed similarly by coding CALL #2410.
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TABLE 3.3.4-2

TS 2068 FUNCTION DISPATCHER SERVICES

78

SERVICE SERVICE CODE DESCRIPTION
T - 13 (T-00H) Reserved
- GET_STATUS 14 (OEH) Returns Memory Selection (Low
Active) in C for Bank # in B
GET_NUMBER 15 (OFH) Returns Bank # in A for Address
in HL
- 16-24 (10-18H) Reserved
UPD_K 25 (19H) Process Keyboard Input (See
Section 4.1.1) $
PARP 26 (1AH) ‘ Generates DE+1 Cycles of a Tone
having the Period 8N+236 to
8N+246 T-States. HL=N. (See 4.4)
BEEP 27 (1BH) BEEP Command - processes
- parameters on Calculator Stack.
Exits via PARP. (See 4.4)
K_Dump 28 (1CH) COPY  Command. Dumps Primary
Display File to Printer. (See
4,1.3)
SENDTY 29 (1DH) Char.Output to Screen/Printer.
Character Code in A. (See 4.1.2)
SETAT 30 (1EH) Set Print Position. to value in
‘ BC. B=Line -No. (0-23); C=Column
No. (0-31) : _
ATTBYT 31 (1FH) Set Attribute Byte for Display
File Adrs. in HL using ATIR_T,
MASK_T and P_FLAG.
R_ATTS 32 (20H) Permanent Attribute Info. to
Temporary Attribute Variables
CLLHS 33 (21H) Clear Lower Screen (Primary
Display File)
CLS 34 (22H) Clear Entire Screen(Primary
Display File)
DUMPPR 35 (23H) Print/Clear Print Buffer. (See

4,1.3)



TABLE 3.3.4-2

TS 2068 FUNCTION DISPATCHER SERVICES

(continued)
SERYICE SERVICE CODE ‘DESCRIPTION

PRSCAN 36 (24H) Send Scan (32 bytes) to Printer.
Pixel Data Address in HL. Number
of Scans remaining in B (=1-8).
(See 4.1.3)

DESLUG 37 (25H) Remove Number Slugs from Edit
Line Buffer (Address in HL) ~

K_NEW 38 (26H) NEW command. See Fig. 1.1-4 .

INIT 39 (27H) Initialize: DE=Maximum RAM

’ Address. A=0 for Power-0On; = -1
(FFH) for NEW. (See Fig.1.1-4)

INCH 40 (28H) Input Character to A from
currently Selected Channel.
Returns NC if no input.

SELECT 41 (29H) Select Channel (Stream) - # in
A. (See 4.1)

INSERT 42 (2AH) Insert BC Bytes before byte whose
address is in HL. Copies up all
from HL to (STKEND) and updates
affected system variables.
Returns BC=0; DE=adrs.of last
byte of inserted space;
HL=adrs.of byte before first.

RESET 43 (2BH) Reset Calculator Stack. Sets
(STKEND) = (STKBOT) and
(MEM)=MEMBOT (5C92H).

CLOSE 44 (2CH) CLOSE # Command. Channel # on
Calculator Stack.

CLCHAN 45 (2DH) Close Channel. BC=Value from
STRMS (Index into CHANS).

OPEN 46 (2EH) OPEN # Command. Channel # and

: Device Spec. on Calculator Stack

OPCHAN 47 (2FH) Open Channel. Device Spec. on

79

Calculator  Stack. DE=pointer
into STRMS based on Ch.#.

(See 4.1 for more info. on OPEN
and CLOSE)



SERVICE

TABLE- 3.3.4-2

TS 2068 FUNCTION DISPATCHER SERVICES

SERVICE CODE

(continued)

DESCRIPTION

CAT
ERASE
FORMAT
MOVE
FLASHA

FIND_L

SUBLIN

L§:
49
50
51
52

53

54 (36H)

(30M)
(31H)
(32H)
(33H)
(34H)

(35H)

80

CAT Command (Not Applicable)
ERASE Command (Not Applicable)
FORMAT Command (Mot Applicable)
MOVE Command (Not Applicable)

Flash Char.in A to Screen.
(Calls SENDTV; assumes Lower
Screen selected. Used to Flash
Cursor.)

Find BASIC Program Line with the
number +n HL. If Line found,
returns Z and Address of Line in
HL, else returns NZ and HL
contains either address of 1l1ine
with next larger line number or
points to the Variables area if
there is no 1larger 1line number.
Requested Line No. returned in BC
and Address of Preceding Line in
DE (DE=HL if no preceding line).

Finds either the D'th statement
(D=Statement #; E=0) or Ist
statement whose keyword token
matches E (D=0), 1in a 1line
pointed to by HL. If the D'th
statement is found, returns Z and
HL and (CH_ADD) both point to 1
byte before statement. (If line
contains exactly D-1 statements,
then the next 1ine counts as the
D'th.). If match on E is found,
then returns NZ,NC and both HL
and (CH_ADD) point to keyword. D
is decremented by the number of
statements looked at (e.q. D= -2
if two statements). If no match
on E then returns NZ,C with both
HL and (CH ADD) pointing to
End-of-Line byte (ODH).



TABLE 3.3.4-2

TS 2068 FUNCTION DISPATCHER SERVICES

(continued)
SERVICE SERVICE CODE DESCRIPTION

RECLEN 25 (3/H) Returns 1n BC the Tlength of the
record pointed to by HL. Sets DE
to HL+BC. The record can be a
program line, or a string or
numeric variable or array.

DELREC 56 (38H) Delete record pointed to by HL
having length BC from Program or
Variables memory. Updates
affected system variables.

PUT BC 57 (39H) Converts number in BC from binary

- to ASCII and outputs to currently

selected channel, If BC less
than 0, outputs a O.

SYNTAX 58 (3AH) Check syntax of command or
program line in Edit Line Buffer
(E__LINE). ERR_NR= -1 if no
errors, otherwise contains Error
Number-1.

EXCUTE 59 (3BH) Execute command(s) from Edit Line
buffer.

FOR 60 (3CH) FOR command. *

STOP 61 (3DH) STOP command. Does RESTART 8
with Error No. 9.

NEXT 62 (3EH) NEXT command. *

READ 63 (3FH READ command, *

DATA 64 (40H) DATA statement. *

RESTBC 65 (41H) RESTORE command - Line No. in BC

RAND 66 (42H) RANDomize command. Sets seed for

81

Random Number Generator based on
Parameter on Calculator Stack.
If parameter is non-zero, value
is loaded to SEED; if zero, value
in FRAMES is loaded to SEED.



SERVICE

TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES

SERVICE CODE

(continued)

DESCRIPTION

CON"T

JUMP

FIX_U1

FIX U

CLEAR

CLR_BC

GO_SUB

6/

68

69

70

7

72

73

(43H)

(44H)

(45H)

(46H)

(47H)

(48H)

(49H)

82

CONT command. Loads values from
OLDPPC and OSPPC to NEWPPC and
NSPPC and returns. Inside the
BASIC Interpreter, this results
in executing from Line No. in
NEWPPC, Statement No. in NSPPC.

Jump to Line - Loads Line Number
from Calculator Stack to NEWPPC
and sets NSPPC to 0 and returns.

Converts Floating Point number on
Calculator Stack to a single byte
unsigned binary value in A (uses
FP2A). Does RESTART 8 for Error
B if number out of range.

Converts Floating Point number on
Calculator Stack to a 2-byte
unsigned binary value in BC (uses
FP2BC). Error B if number out of
range.

CLEAR command. Processes
parameter on Calculator Stack to
value in BC for CLR_BC.

Value in BC is new RAMTOP.
Deletes Variables, clears screen,
and Calculator Stack, etc.

GO SUB command. Inserts a 3-byte
GO SUB Block into the machine
stack above the 2 most recent
entries. The Block consists of
current Line No. (2 bytes) and
Statement No. (1 byte) to be used
when RETURN 1is executed. Then
calls JUMP to process GO__SUB
parameter and returns, At return
to caller, machine stack consists
of top of stack at point GO SUB
was called, followed by 3-byte
entry (Line No. MSB/Line No.
LSB/Statement No.).



SERVICE

TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES

SERVICE CODE

(continued)

DESCRIPTION

CHR_ST

RETURN

PAUSE

BREAK?

DEF
K_LPR

K_PRIN

P_SEQ

INPUT

7%

75

76

77

78
79

80

81

82

(4AH)

(4BH)

(4CH)

(40H)

(4EH)
(4FH)

(50H)

(51H)

(52H)

83

Checks 1T room for BC + 80 (50H)
bytes between (STKEND) and
(RAMTOP), Addition of 80 bytes
is "left-over" from Spectrum to
guarantee minimum machine stack
where the stack was at the top of
RAM. Error 4 if not enough room.

RETURN command, Retrieves most
recent GO SUB Block from Machine
Stack (SP+4), loads data to
NEWPPC and NSPPC and returns.
Error 7 if MSB Line No.=3EH (End
of Stack Marker).

PAUSE command. Processes
parameter on Calculator Stack to
BC then waits BC frames or until
key is depressed. (Uses HALT
instruction, SO interruptions
must be enabled.)

Reads BREAK key. Returns NC if it
is pressed and ON ERROR 1is not
active.

Define Function.*

LPRINT - Selects Channel 3 and
processes items in LPRINT
statement for output via WRCH.

PRINT - Selects Channel 2 and
processes items in PRINT
statement for output via WRCH
(same code used for K_LPR).

Code used by K_LPR and K_PRIN to
process output data and controls
in ?ASIC statement (address in CH
ADD).

INPUT command. Selects Channel 1
and processes I/0 for
Keyboard/Lower Screen using a
buffer at (WORKSP) for input. *



TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE SERVICE CODE DESCRIPTION

T SEQ 83~ (53H) Code used by INPUT to process
- input items and controls in BASIC
statement (address in CH_ADD).

NOTKB? 84 (54H) Returns Z if current channel is
Keyboard/Lower  Screen (device
specification="K").

COLOR 85 (55H) Adjusts system variables ATTR T,
MASK T and P FLAG for color code
in D (0-9). "Enter with C set to
set Ink or NC set to set Paper.
Error K if D is invalid.

HIFLSH 86 (56H) Adjusts system variables (ATTR T
and MASK T) for Flash/Bright code
in D (0, 1 or 8) else Error K.
Enter with C for Flash or NC for
Bright.

SCRMBL 87 (57H) Returns in HL the primary display
file address for the pixel with
coordinates in BC (B=Y;C=X).
Returns in A the bit no (0-7)
where 0=1efthand or most
significant bit. Error B if Y is
greater than 175,

PLOT 88 (58H) PLOT command. Processes  X/Y
parameters on the Calculator
Stack to BC for plotting of pixel
via PLOTBC.

PLOTBC 89 (59H) Deals with pixel for coordinates
in BC (B=Y; C=X). Processes
using P FLAG for Inverse and Over
attributes. Updates Attribute
File and sets COORDS=BC.

GET XY 90 (5AH) Converts a pair of numbers from
- the Calculator Stack to 2 single
byte numbers. Top number goes to
B and second to C. D=sign of B
and E=sign of C (+1 or -1). Used

by PLOT and other routines.

84



TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE SERVICE CODE DESCRIPTION

CIRCLE 91 (5BH) CIRCLE command. Calculates
successive plot positions from
the parameters in the BASIC
statement. *

DRAW 92 (5CH) DRAW command. Calculates
successive plot positions from
the parameters in the BASIC
statement, *

DRAW L 93 (5DH) Plots a straight 1line from
- current position (COORDS) based
on parameters from Calculator

Stack (X,Y), *

EXPRN 94 (5EH) Evaluates expression in BASIC
program line (CH__ADD), putting
value on Calculator Stack. *

F SCRN 95 (5FH) SCREEN$ function. Matches screen

- line/col. position (parameters on
Calculator Stack) against
standard ASCII character set.
Returns BC=0 if no find. BC=1
and DE points to Char. Code byte
if match found.

F_ATTR 96 (60H) ATTR function. Returns attribute
byte value controlling screen
pixel position based on
?araTeters on Calculator Stack

X,Y).

RND 97 (61H( RND function. Uses value in SEED
to generate a  pseudo-random
number which is placed on the
Calculator Stack (Floating Point
number).

F PI 98 (62H) PI function. Places value of PI
on Calculator Stack.
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TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES

SERVICE CODE

(continued)

DESCRIPTION

F_INKY

FIND N

PSHSTR

PAEDCB

LET

POPSTR

DIM

STKUSN

99 (63H)

100 (64H)

101

102

103

104

105

(65H)

(66H)

(67H)

(68H)

(69H)

106 (6AH)

86

INKEYS function. Scans Kkeyboard
and puts character code byte in
(WORKSP) if key detected. In any
case, pushes Regs. AEDCB onto
Calculator Stack - BC=0 if no
input; =1 if char. code stored;
DE=address of char. code byte.

Find Variable, Searches
Yariables area for match against
identifier pointed to by CH ADD,
Adjusts bit NO of FLAGS (Bit 6)
for type (l=numeric; O=string).
Also used to find formal
parameters for User Defined
Functions. *

Push String - Clears bit NO of
FLAGS and pushes Regs. AEDCB onto
Calculator Stack adjusting
(STKNXT) upwards. DE contains
address of string; BC contains
length.

Same code as for PSHSTR but
preserves state of bit NO of
FLAGS (Bit 6).

LET command. Processes existing
or creates new variables. *

Pop String - Pops end of
Calculator Stack (  (STKNXT)-1
through (STKNXT)-5 ) to Regs.

BCDEA, adjusting (STKNXT)
downwards.
DIM statement. Creates or

initializes numeric or string
arrays. *

Stack Unsigned Number - inputs a
floating point number onto the
Calculator Stack from a series
of ASCII characters addressed by
(CH ADD). The first character is
alréady in Reqg. A (either decimal
point, binary token or digit).



TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE SERVICE CODE DESCRIPTION

STK A 107 (6BH) 1-byte unsigned integer in A to
- top of Calculator Stack (binary
to floating point). Loads O to B

and A to C, then executes STK BC.

STK BC 108 (6CH) 2-byte unsigned integer in BC to
- top of Calculator Stack (binary
to floating point).

ININT 109 (6DH) Converts a series of ASCII digits
pointed to by (CH ADD) into an
unsigned floating “point integer
on the Calculator Stack. First
character is in A on entry.
Terminates when non-digit found.

FP2BC 110 (6EH) Pops top of Calculator Stack
(floating point number) and puts
in BC, rounded to nearest
integer. Returns NZ if value is
negative. Returns C if number
exceeded maximum 2-byte value
(65535), Range: -65535 to
+65535.

FP2A 111 (6FH) Pops top of Calculator Stack
(floating point number) and puts
in A, rounded to nearest
integer. Returns NZ if value is
negative. Returns C if number
exceeded maximum 1-byte value
(255). Range: -255 to +255.

oUTPUT 112 (70H) Outputs number  on top of
Calculator Stack to currently
selected channel via WRCH.
(Converts from floating point to
ASCII.)

Full explanation of the following Calculator Routines is beyond the
scope of this document.

suB 113 (71H) Subtract floating point format
numbers (HL) minus (DE). (DE)
assumed to be (HL) + 5,
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TABLE 3.3.3-2
TS 2068 FUNCTION DISPATCHER SERVICES

(continued)
SERVICE SERVICE CODE DESCRIPTION

ADD 114 (72H) Add (ALY + (DEY. See SUB.

MULT 115 (73H) Integer multiply HL * DE. Returns
C if overflow.

TIMES 116 (74H) Floating Point Multiply (HL) *
(DE).

DIVIDE 117 (75H) Floating Point Divide (HL)/(NE).

TRUNC 118 (76H) Truncates a floating point number

(HL) towards zero to an integer.
Assumes (DE) = (HL) + 5.

FLOAT 119 (77H) Converts number (HL) to floating
point format. Assumes HL points
to an integer in 5-byte format.

INTDIV 120 (78H) Replaces top two numbers on
Calculator Stack (X and Y) by X
Mod Y and the integer quotient
INT (X/Y). Returns with DE and
HL = Calc.Stack Pointers.

INT 121 (79H) Replaces the top of the
Calculator Stack by 1its integer
part. Returns with HL = top of
Calc. Stack and DE = next free
space.

EXP 122 (7AH) Replaces the top of the
Calculator Stack, X, by EXP(X).
Returns with DE and HL =
Calc.Stack Pointers.

LN 123 (78H) Replaces the top of the
Calculator Stack by its natrual
logarithm. Returns DE and HL =
Calc.Stack Pointers.

ANGLE 124 (7CH) Replaces the top of the
Calculator Stack (X) by Y where Y
is greater than or equal to -1
and less than or equal to +1 and
the SIN X = SIN (PI/2 * Y).
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TABLE 3.3.3-2
TS 2068 FUNCTION DISPATCHER SERVICES

(continued)
SERVICE SERVICE CODE DESCRIPTION

COS 125 (/DH) Replaces the top of the
Calculator Stack by its COSINE.

SIN 126 (7EH) Replaces the top of the
Calculator Stack by its SINE,

TAN 127 (7FH) Replaces the top of the
Calculator Stack by its TANGENT.

ATN 128 (80H) Replaces the top of the
Calculator Stack by its inverse
TANGENT.

ASN 129 (81H) Replaces the top of  the
Calculator Stack by its inverse
SINE.

ACS 130 (82H) Replaces the top of the
Calculator Stack by its inverse
COSINE,

ROOT 131 (83H) Replaces the top of the
Calculator Stack by its Square
Root.

TO_THE 132 (84H) Replaces the top two numbers on
the Calculator Stack (X, Y) by
X**kY,

RDCH 133 (85H) Wait for character from currently

selected channel (calls INCH).
Returns character code in A, See
4.1.1.

SENDCH 134 (86H) Write character whose code is in
A to currently selected output
channel, See 4.1.2,

WRCH 135 (87H) See 3.2.1.1, RESTART 16.

K_SCAN 136 (88H) Keyboard Scan. See 4.1.1
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TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES

(continued)

SERVICE CODE

DESCRIPTION

PLFT

P RT

P NL

PUTMES

K_CLS
SCRL

F_PNT

DRAWLN

PUT_LN

137 (89H)

138 (8AH)

139 (8BH)

140 (8CH)

141 (8DH)

142 (8EH)

143 (8FH)

144 (90H)

145 (91H)

90

Backspace. Sets current column
position back 1 for selected
device. (System Variable updated
is S_POSN, SPOSNL, or P_POSN for
Screen, Lower Screen or Printer
respectively.)

OQutputs a space to currently
selected device.

End-of-Line. Sets current
position to start of next line if
screen, or outputs printer buffer
if printer,

Output message to currently
selected device. DE points to
base of message table which
contains variable 1length ASCII
coded messages. The first byte
of the table and the last byte of
each message must have the most
significant bit set. Register A
contains the message number,
numbered from O upwards.

CLS command. Executes both CLS
and CLLHS.

Scrolls entire screen (primary
display file) up 1 line.

POINT function. Processes X,Y
parameters from Calculator Stack
to BC. Returns unsigned integer
value = 0 or 1 on Calculator
Stack reflecting state of pixel
at coordinates X/Y.

Same as DRAW_L but enter with BC
register containing coordinates,
B=Y and C=X.

OQutput Line Number as 4 digits,
right aligned and space filled to
currently selected output
channel. HL points to MSB of
2-byte Line Number.



4.0

SYSTEM I1/0 GUIDE

4.1

I1/0 Channels

The TS 2068 software architecture supports up to 19 I/0 Channels
or "Streams", numbered from -3 through 15. Those numbered less
than 0 are "hidden" or reserved for system use; Channels 0 through
15 are available for assignment via the OPEN # command which has
the following format:

OPEN # n,s

where n is the Channel number (0-15) and s 1is the Device
Specification, e.q. "K" (keyboard), "S" (screen) or "P" (printer).

Channels 0 through 3 are initialized at power-on or execution of a
NEW command to support the standard system devices and character
I1/0 functions as shown in Fiqure 4.1-1, Channels 4-15 are
considered "Closed". You can re-assign the standard 1/0, e.q.
OPEN # 2,"P" will direct all PRINT and LIST commands to the 2040
Printer instead of the screen. You can also assign Channels 4-15
and then direct 1/0 by including the Channel number (or a variable
equated to the channel number) in the I/0 statement, e.q. PRINT #
n. Support for other than the standard system devices described
above is not implemented in the original version of the TS 2068
and attempts to OPEN Channels or "Streams" using other than the
standard device specifications ("K", "S" or "P") will result in an
error message. One possibility for adding BASIC support for new
devices is to intercept the I/0 error on OPEN and other commands
such as CAT and FORMAT via ON ERR and interpret the BASIC program
1ine using your own machine code routines.

Channel/ Device
Stream # Specification Command/Function

-3 K" Keyboard/Lower Screen
RESERVED -2 "g! Main Screen
-1 "R" RAM Write (not used)

0 K" Output to Lower Screen
1 K" INPUT command

2 s PRINT/LIST commands

3 "p LPRINT/LLIST commands

FIGURE 4.1-1
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A.

B.

STRMS

CHANS

The Channel architecture is implemented by a number of tables
Tocated in hoth ROM and RAM.

STRMS is a 38 byte table (2 bytes for each of the 19 channels)

located in the System Variables area beginning at 23568 (5C10H).
It is initialized at power-on or NEW to the following values:

LOCATION VALUE

5C10 0100 (Channel -3) |

5C12 0600 (Channel -2) | (Copied from
5C14 0BOO (Channel -1) SMINIT in
5C16 0100 (Channel 0) +— module EDIT
5C18 0100 (Channel 1) of the Home
5C1A 0600 (Channel 2) ROM)

5C1C 1000 (Channel 3)_|

5C1E 0000 (Channel 4)

5C34 0000 (Channel 15)

This table is accessed using ((Ch.# * 2) + 16H) as an index added
to 5C00H. The 2-byte value in the table is an index into the
CHANS area of memory which contains the addresses of the 1/0
routines for the selected channel, If the 2-byte value is zero,
the Channel is closed. The STRMS table is modified via the OPEN #
and CLOSE # commands., When a Channel is OPENed, the device
specification is used to obtain the 2-byte value to be inserted.
This value is taken from the table STRMINIT in module EDIT of the
Home ROM. When Channels 0 through 3 are CLOSEed, the values are
restored to those used at power-on time. All others are cleared
to zero.

The CHANS System Variable at 23631 (5C4FH) contains the address of
a 21-byte tahle dinitialized at power-on or execution of a NEW
command to support ‘“stream" I/0 to the four standard system
devices ("K", "S", "R" and "P"). Each table entry is 5 bytes long
and is indexed by the value obtained from the STRMS table added to
(CHANS)-1. Each entry has the following format:

OQutput Routine Address 2 Bytes
Input Routine Address 2 Bytes
Device Specification 1 Byte

This table is copied from CHINIT in module EDIT of the Home ROM,
The last byte of the table contains an 80H which will immediately
precede the first 1ine of the BASIC Program (PROG).

Whenever an I/0 operation is performed, the appropriate Channel is

"selected", i.e. its number is used as an index into STRMS to
obtain the offset into the CHANS table., This offset is added to

92



C.

n.

E.

SELTAB

SPEC_T

CL_TAB

The

(CHANS)-1 and the resultant pointer is 1loaded into the System
Variable CURCHL for use by the next character 1/0 operation
(WRCH/RDCH). The device specification from CHANS is used to find
and execute the initilization routine in SELTAB.

The Select Table is located in the EDIT module of the Home ROM and
contains offsets to device dependent initialization routines for
the standard devices “K", "S" and "P".

The Specification Table is located in the CHANS module of the Home
ROM and contains offsets to device dependent OPEN routines for the
standard devices "K", "S" and "P". It is accessed whenever an
OPEN # is executed.

The Close Table is located in the CHANS module of the Home ROM and
contains offsets to device dependent CLOSE routines for the
standard system devices "K", "S" and "P". It is accessed whenever
a CLOSE # is executed.

following sections describe the standard system I/0 devices

supported via Channel 1/0.

4,1.1 Keyboard

The Tow-level routines supporting keyboard input are
executed every 1/60 of a second out of the Interruption
Handler (Location 56 (38H)). The controlling routine is
labelled UPD K. This routine calls K SCAN to determine if
any key(s) "are currently being depressed, controls the
debouncing and repeat algorithms, calls K BASE to determine
the Base Code, calls CHCODE to translate the Base Code based
on Mode (e.g. "K", "G" or "E" Mode), and finally, stores the
resultant keystroke code in LAST K and sets the flag
KEYHIT, Figure 4.1.1-1 1illustrates the mode control
variable and associated flags and Figqure 4.1.1-2 contains
flowcharts of the keyboard support routines.

The character input routine associated with Device Spec. "K"
is labeled IN K. The entry address is obtained using the
pointer in CURCHL when Channel 1 has been Selected and the
Character I/0 Input routines RDCH/INCH are executed. The
IN K routine tests the KEYHIT flag to detect the presence of
input from the keyboard. When the KEYHIT flag=1, the
contents of LAST K are returned to the requestor.
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FIGURE 4.1.1-1
TS 2068 MODE CONTROLS

System Variable Location Description
Value
MODE 23617(5C41H) 0 = "K" or "L" Mode
1 = "E" Mode
2 = "G" Mode
FLAGS 23611(5C3BH) If MODE = 0 then:
Bit 3 = 0 for "K" Mode
= 1 for "L" Mode
FLAGS?2 23658(5C6AH) If in "L" Mode then:
Bit 3 = 0 CAPS Lock Off
= 1 CAPS Lock On
(Coalled olt:::):sz:EIV/BG%::?:!S::IEond) ( UPD-K ) RETURNS
Z/Nz] o | E MEANS
2 | FFh | Key One Key
sht 3{ K-SCAN Shitt| Key] Shift¢key
FFh | FFh No Keys
X X |Too Many Keys
z \F
ADDRESS| LABEL USE RETURN
5C00 | KSTATE |DEBOUNCE CNT O LUK 2
5§CO1 REPEAT CNT O
5C02 CHARACTER O g @
:g:: KSTATE+4 A B8IT 7 Indicates No Key Stored
SCO0S DEBOUNCE CNT 1
5C06 REPEAT CNT 1
5co7 CHARACTER 1 ogfgﬁﬁgé"c'm
5C08
5C09 REPDEL
scoa | ReppER mrruéuqre:a:unce o 2
’NT:'
|Yes
FFh »~KSTATE
LUK3
FIGURE 4.1.1-2 No AASTATE+S
=g DE=RESULT OF K-SCAN
Yes
FLOWCHARTS c?it:lm:s MEANS
Sht 4 { K-BASE )~ -
TS 2068 KEYBOARD ROUTINES e tconel cran KEV
p
C or NC NC
?
c
RETURN
A
94 sht 2



)

?

RESET REPEAT
DELETION FLAG

S =~ DEBOUNCE CNT X

]

DECREMENT
REPEAT CNT X

Not Time
| To Repest

RETURN

REPPER =~
REPEATCNT X

BEING HELD

LUKS

KEY 2+E
KEY 2>-KEY X

One Keystore
Location is Empty

Key O=K STATE (5C00)
KEY 1=K STATE 4 (S5C04)

5>~ DEBOUNCE CNT X

5C01 or 5COS

Y

SETUP FOR CH CODE

<CH CODE

“DELETE

OELAY LOOP
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E=-Keystroke

KEYSTROKE=~LAST -K

SET KEY NIT

From SCO3J or SCO7




ZFhwe A
(Position Code)
FFFF—DE
FEFE»—-BC

L

| LxS2

-iN=—A 1
A7-0 =FE
A15-8 =REGSB

-INVERT DATA

-MASK FOR §
BITS

o L

T LT LT Td.

v L d

g g ; g «]**«| «
~ )

. ——)
DATA > H Produces Low Active Data Low Active
POSITION Bits For Keys Pressed Address Bit
CODE»- A n Row Addressed

-
®
rd
} .
L-1=L -~
D+1e-D (Next Row) & J?
& Ay
S/ S/2/ 8
s/ &/
FE=—F| F8 J 4 Y
o NowSNe T EF TAVATA
Dz=@ N ol e ]2F|FeE
Yeos Still Scanning
119 | 2E|fFD
Search For_ | Yes m 2[10| 20| FB
Key Bit No
LKSS Too Many Keys Scan Complete 311112C 1 F7
NZ Set 4|12 | 2B | EF
A-8»—~ A S|13]|2A|DF
{7115] 28| 7F
0 fD:CNAR KEY D=18n(24) D=27n(39) *D:FF(-"
< SWAP DaE @ (ne*rumD ‘ stnu)
D:=NEW KEY

Bit Found E=PREV KEY Symbol Shift & CAP Shift & No Keys
FF or PREV —i One Other Key One Other Key Or One Key
XKEY =D YT -Z Set -Z Set -2 Set

= 18h -D=18h ~D=27h =D =FFh
NEW KEV—E SET NZ (SYM Shi) (CAP Shitth  _g=yq,
ELSE SET 2 -E-Key -E=KEY
~Z It SYM Shift & One Character Or Just One Charecter
D=FF Or SYM Shift E=-CHAR Code
~NZ 1 Two CHAR Keys
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K-BASE: Find BASE Code For Key

KEY

CODE
?
Key Code=SYM SHIFT Koy Code 28YM SHIFT
Key Code D>27n 4 ONE CHAR w/No Char
or Just One Char
‘ RETURN ' KTABIE ~— ML ‘ RETURN >
€= 0(NC) € z0(NC)

GEYT XLATE BYTE
ADDRESSED BY ML

SET CARAY FLAG

L o8 |
A ZCODE
K< 300 3on K< 3An K >3An
RETURN MODE
7
% or L
' KTAB4 »~ HL KTABG =- WL [KTAB.’.-—HL] LAO‘FH-—A J

RETURN

[ KTAB4 ~ HL]

I

|

_ LCC34
AtASh=-A
FETCH XLATE c
DIGIT 1-8 o-7 Sor9 VALUE FROM ONVERT TO
Noin G Mode LCCss : (HL+ A) == A KEYWORD
AdBEN—A A-20n=-A A-10h=-A ‘
CONVERT TO C?:VSEERTT COSNVV::;LTO
_ Mosaics FG COLOR (Revunw) AV 20 A RETURN
CONVERT TO
LOWER CASE Code in A
Ro BRIGHT OR CoDE ts OK
NBRIGHT
No Yes
r
A-8h=—A A-FEh=—A ""' 3 ' Others
SET BG CONVERT TO
AXOR OFH =~ coLon FLASHOR |[@i-a] [='=-a
CONVERT TO UNFLASH
INVERSE I

r Ty ! Y




4.1.2 Video Screen

The TS 2068 system software supports I/0 in the primary
display file only. See Section 2.1.10 for the display
file organization. The screen, which is 32 columns X 24
lines, is partitioned into two parts, the main or upper
screen (22 lines) and the lower screen (2 lines). The
Tower portion of the screen is used for output of system
messages and to echo input from the keyboard of BASIC
commands, BASIC program lines, or data. The lower screen
expands as needed for multi-line dinput, scrolling the
entire screen upwards. The variable DF SZ reflects the
number of lines in the lower screen (default=2).

Character output to the screen is done using the Channel
I/0 described in Section 4.1 using device specification
"K" for the lower screen and "S" for the upper screen.
Each character is defined by an 8 X 8 group of pixels.
The 8 bytes needed for each of the 133 characters
supported by the TS 2068 are Tocated as shown in Fiqure
4,1.2-1., Note that by constructing your own pixel data
and placing (base address-100H) into CHARS, you can
define your own character set.

Associated with each character position is an Attribute
Byte controlling the background (PAPER) color, the
foreground (INK) color, the intensity (BRIGHT), and
whether the position is constant or alternates between
true and inverse video (FLASH). Two other "attributes",
OVER and INVERSE, are implemented by software at the time
the character(s) are placed into the display file.

FIGURE 4.1.2-1
TS 2068 STANDARD CHARACTER TABLES

Character Set No.of Chars. Char.Codes Location
Standard 96 32-127 Home ROM
(20-7FH) (3D00-3FFFH)
(Address-100H
in CHARS)
Std.Graphics 16 128-143 Dynamically
(80-8FH) Generated by
Software
User Defined 21 144-164 Home RAM
Graphics (90-A4H) (Address in
UDG)
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The screen output routine, SENDTV, is in Module I0 1 of
the Home ROM. This routine is used for output to both
the screen (upper and lower) and the dot matrix printer.
The following sequence illustrates the major operations
involved in executing a PRINT "A" statement:

1. Channel 2 is Selected (normal assignment assumed)

- loads CURCHL with pointer into CHANS area for
Channel 2 (first 2 bytes are address of Output
Routine - SENDTV).

- clears printer and lower screen flags

- sets ATTR T to values based on ATTR P (current
"permanent™ attribute values are transferred to
the system variable used by the screen output
routine). If the PRINT statement contained
temporary attribute controls, they would
override the settings established via Select.

2. The character code for "A" (65/41H) is placed
in Register A and a RESTART 16 (10H) is
executed (WRCH). This jumps to SENDCH - in
module EDIT of the Home ROM which passes
control to the SENDTY routine based on (CURCHL).

3. The registers are 1loaded from the System
Variables with the current Row/Column position
(S POSN) and Display File address (DF CC) for
the main screen. -

4, The character code is determined to be from the
standard character set so the registers are
loaded with the address from CHARS and the
offset to the pixel pattern for "A" is
calculated using the character code X 8 (shift
left 3 places).

5. The first pixel row (8X1) from the character
table is copied to the display file. The
character table address is incremented by 1 and
the display file address is incremented by 256
(100H). The next pixel row (8X1) is copied to
the display file. This process is repeated
until the 8 pixel rows have been copied.
Masking of the data going into the display file
is done bhased on the flags from P FLAG thus
controlling the OVER and INVERSE attributes.

6. The attribute byte controlling the character

position just written is updated based on the
value in ATTR T and other flags.
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7. The variables S POSN and DF CC are updated to
reflect the next screen position and return is
made from the WRCH operation.

In the above sequence, if the print position for the "A"
had started a new line following the 22 lines of the main
screen, the SCROLL? prompt would have been outputted to
the lower screen and, assuming a positive response, the
upper screen would be scrolled up 1 line, a blank 1line
inserted at the bottom of the upper screen, and the "A"
printed at the start of the new line.

Graphics I/0 using pixel coordinates is supported in the
primary display file by the PLOT, DRAW and CIRCLE
commands. The Home ROM module GRAPHS contains the major
routines which implement these commands. They are
limited to the 22 1lines of the upper screen (256 X 176
pixels).

Figure 4.1.2-2 shows the internal representation used to
designate row (line) and column positions. See Section
2.1.10 for details on the organization of the Display
Pixel and Attribute Files. See Section 5.2 for details
on software supoort necessary for the advanced video
modes.

FIGURE 4.1.2-2
DISPLAY FILE ROW/COLUMN NOTATION

BASIC Parameters Internal Representation

Line/Row 0 24 (18H)
1 23 (17H)
. . UPPER
. SCREEN
21 3
22 2 LOWER
23 1 SCREEN
Column O 33 (21H)
1 32 (20H)
3] 2
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4,1.3 2040 Dot Matrix Printer

Character output to the 2040 Printer is handled by the
same routine used for the screen, SENDTV., When the
Printer Flag=1, set by initialization for device "P", the
pixel data is written into the Print Buffer instead of
into the Display File. There is no Attribute Byte. The
"attributes" OVER and INVERSE which are software
controlled can be active. Since the Print Buffer is
always precleared to zeros, OVER has no effect. INVERSE
works exactly as it does for the screen, i.e. INK pixels
are zero and PAPER pixels are 1.

The Print Buffer is located at 23296 (5BO0H) and is 256
(100H) bytes long, the data needed to print one line of
32 characters, each character comprised of 8 bytes (8 X 8
pixels/character). The buffer is cleared to zeros and
the flag PRLEFT set to zero at power-on time (or
execution of a NEW command). The PRLEFT flag is set to 1
whenever pixel data is written to the buffer, This flag
is used when exit is made from a program to print any
unprinted data prior to program termination. As the
pixel data for a particular character is entered into the
buffer, the buffer address is incremented by 32 (20H);
the sequential data in the buffer therefore represents 8
complete scan lines of 32 characters. When the Print
Buffer is full, or upon processing an End-of-Line (ODH),
or at program termination, the contents of the buffer are
written to the Printer, the buffer is cleared and the
PRLEFT Flag is set to zero.

Printer 1/0 is done via Port OFBH, but the Printer
responds to any I/0 Read/Write with Address Bit 7=1 and
Address Bit 2=0. Therefore, any Port providing this
combination, e.qg. Ports OFA through OF8 and Ports OF3
through OF0 as well as others, will interface to the
Printer. See Section 2.1.13.3 for the bit definitions
for Printer I/0. The pixel data is written to the device
by the routine PRSCAN in module I0 2 of the Home ROM
which outputs 1 scan line (32 bytes), one bit at a time
on each call to the routine.

There are two controlling routines for output to the
printer. DUMPPR is called from SENDTV based on buffer
full or End-of-Line control. This routine will call
PRSCAN 8 times to output the 256 bytes of the Print
Buffer (8 scan lines). The other routine is K DUMP which
implements the COPY command. This routine calls PRSCAN
176 times to write the contents of the primary display
file for the main screen to the printer (8 X 22). All of
the low level print routines are in module 10 2 of the
Home ROM, -
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4,2 Cassette Tape

Tape I/0 is done via Port OFEH. An I/0 read of Port OFEH pulils
in the cassette input on Bit 6. An I/0 write of Port OFEH Bit 3
controls the tape output with Bit 3 = 1 genrating a high output
and Bit 3 = 0 generating a Tow output.

Data is written to the tape under software control creating the
following frequencies and format:

- Sync Pattern of 4032 cycles at 806.5 Hz. (5 sec.)

- Header: 17 bytes of data identifying the following data
block as either Program, Number Array,
Character Array, or Binary Code and containing
other control information.

The header is written as Data, i.e. the Most
Significant Rit first in each byte, 1 cycle at
2040 Hz. for a Zero and 1 cycle at 1020 Hz. for
a One. The first byte is zero identifying the
header. The final ©byte is a Checksum
calculated by XOR of all preceding data bytes.

- Software delay of approximately 835 milliseconds.
- Sync Pattern of 1612 cycles at 806.5 Hz. (2 secs.)
- Transition Pattern of 1 cycle at 2400 Hz.

- Data Block: Written as Data (see above) with first byte
= -1 (FFH) and a final Checksum byte.

Fiqure 4.2-1 shows the header formats for the various types of
data.

The routines used to actually write and read the tape (W TAPE and
R TAPE) are in the TAPE Module of the Extension ROM (sée map in
Appendix A). They are accessible via the Extension ROM Interface
Routine 1listed in Figure 3.2.2-2. The general flow required to
write a header and data block is:

1. Call W TAPE with A=0., IX contains the address
of the header and DE contains the length.

2. Delay loop approximately 1 second.

3. Call W TAPE with A=FFH, IX contains the
address of the data block and DE contains the
length.
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The R TAPE routine performs either a LOAD (transfers data from
tape to memory) or VERIFY (compare data from tape against data in
memory) operation, hased on the status at entry: Cfarry Set for
Load and No Carry if Verify. As for the Write, A=Block Type (0
for Header and -1 (FFH) for Data Block). IX contains the memory
address. :

The tape routines return Carry=1 for successful completion and Mo
Carry for error or Break Key detected. Both W TAPE and R TAPE
exit via the routine W BORD which restores the Border color based
on hits 3-5 of the system variable BORDCR. If the Break Key is
detected during this exit routine, a RESTART 8 (ERROR) is
executed,

WNOTE: The write to Port OFEH in the exit routine restoring the
Border Color has bhit 3 = 0. This creates a final
transition on the tape following a write operation. This
transition is necessary in order to successfully Tread
back™ the Final data bit from some tape recording
devices. If you are calling the W_TAPE routine so as to
bypass the normal exit path, you must perform this final
write to Port OFEH with Bit 3 = 0 within a similar
timeframe.

Addendum to R TAPE routine: Register DE must contain the
length of the block to be read (DE=17 for the Header,
and DE=HDLEN for Data). See Fig. 4.2-1 for a definition
of HDLEN.

103



~ FIGURE'4.2-1
TAPE HEADER FORMATS

HDADD -

4.3 Joysticks

ADLEN HDVARS
HDTYPE(1)] HDNAME(10) (LSB/MSB) (LSB/MSB) (LSB/MSB)
PROGRAM 0 Up to 10 Length of " Starting Length of Pro-
’ ASCII Chars. Program - Line No. gram = Offset
+ Variables or 8000H to Variables)
(E LINE - E.G.: (VARS) - (PROG)
(PROG) 0500=Line 5
or 0080H if
no Line No.
NO.ARRAY - 1 " Length LSB=00 N/A(=0)
: . Field from MSB=Array ID
Data Teeetennaans 0
Structure 00 . . . ..
(ASCII -
‘ 60H) .
CHAR. ARRAY 2 " Length LSB=00 N/A(=0)
Field from MSB=Array ID
Data T eeeannoans 0
Structure mo . . ...
(ASCIT -
60H)
CODE (BINARY) 3 " Length Address N/A (=0)
Specified Specified
in SAVE in SAVE

The two joysticks are controlled via Register 14 (I1/0 Port A) of

the Programmable Sound Generator Chip (see Sections 2.1.6 and
2.1.7). Address and data are passed via Ports OF5H and OF6H
respectively. The joysticks are read by first addressing
Register 14 in the PSG by writing a 14 (OEH) to Port OFSH. The
data is then read by executing an IN from Port OF6H, having the
port address in Z80 Register C and the joystick (player) number
in Register B (number = 1 or 2). Note that PSG Register 7, Bit 6
is assumed to be zero, enabling I/0 Port A for input. If you
ever use I/0 Port A for output (R7,B6=1), you will want to clear
Bit 6 prior to any input operation.
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Sample routine:

GETJOY LD  A,OEH Load A = 14
OUT A, (OF5H) Address the joystick port
LD B,playerno
LD C,OFSH Data Port address to C
IN A, (C) Joystick data to A
CPL Complement to High Active
AND 8FH Get significant bits

The data read is LOW ACTIVE, i.e. all bits = 1 (byte=FFH) when
the stick is at center and the button is not depressed. Figure
4,3-1 shows the interpretation of the data byte.

FIGURE 4,3-1
JOYSTICK DATA

e 7 605 80321 0
1 |
T|1‘T-sncu<up
1 Lsriex pown
{

| LSTICK LEFT
L sTick riGHT

NOT USED (Always '1')

—BUTTON DEPRESSED

4.4 S/W Generated Sound (BEEP)

The BEEP command produces sound using the speaker by toggling Bit
4 of 1/0 Port OFEH to generate a signal of a calculated frequency
and duration based on the command parameters. It uses the
routine PARP which takes as input two parameters, one defining
the period of the signal (HL) and the other defining the number
of cycles to be generated (DE) and outputs DE+1 cycles of a tone
having the period 8N+236 to 8N+245 T-States where (HL) = N. Both
the BEEP and PARP routines are in the K SCAN module of the Home
ROM. The PARP routine is also used to generate the keyboard
"click" and the "raspberry" which can be varied by modifying the
values in the system variables PIP (23609/5C39H) and RASP (23608
5C38H).

4.5 Sound Chip (SOUND)

The SOUND command writes the first parameter (register number) to
Port OF5H (address to Programmable Sound Generator) and the
second parameter (load data) to Port OF6H (data to PSG). The
program line is scanned for multiple parameter pairs and
continues writing address/data pairs to the PSG until the end of
the statement is reached. See Section 2.1.6 for details on the
hardware of the PSG.
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5.0 Advanced Concepts

5.1

Cartridge Software/Hardware

5.1.1

LROS

An LROS is identified by the following overhead bytes:

Location Description
0000 Not Used
0001 Cartridge Type
01=LROS
0002/0003 Starting Address (LSB/MSB)

Address to be jumped to after
Operating System initialization is
complete., Order of bytes is as for a
JP instruction.

0004 Memory Chunk Specification.
Bits 0-7 represent  Chunks 0-7
respectively in the Dock Bank in low
active format: —__

0 if in use
1 if not in use

NOTE: When writing to the Horizontal
Select Register (Port F4H), the
Chunk Specification is High
Active

The Memory Chunk Specification 1is used to enable the
specified chunks in the Dock Bank prior to jumping to the
address specified in Location 2 and 3. . Control is
transferred from the Initialization code in the Extension ROM
via the GOTO BANK routine in Home Bank RAM Chunk 3, therefore
Bit 3 of the Memory Chunk Specification must be set to 1 in
order for the transfer to be accomplished as designed (Chunk
3 also contains the Machine Stack).

CAUTION: If Chunk 3 is marked for use in the Dock
Bank, then when the Memory Chunk Spec. is written to
Port F4H by the Bank Enable code, execution will
continue from that point in Chunk 3 in the Dock Bank
with the Stack Pointer addressing ROM.

An LROS is 780 machine code and is in complete control of the
TS 2068 hardware after transfer to the starting address has
been made. It can directly implement an application, or it
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can support multiple applications by implementing a lanquage
other than BASIC. An AROS dependent on such an LROS would
have to be part of the same cartridge since there is only one
cartridge connector,

Interruption Mode 1 has heen set by the TS 2068 and
interruptions are enabled prior to passing control to the
I.ROS starting address, therefore the LROS must contain
appropriate code at location 56 (38H) to cover the case where
the interruption occurs after Chunk 0 in the Dock Bank has
been enabled, but before any action by the software cartridge
to disable the interruption has been taken. Once control is
transferred, the LROS may then disable the standard TS 2068
interruption by setting bit 6 of Port FFH, mask the
interruption by executing a 0OI instruction, or set a
different Interruption Mode. It may change the location of
the Machine Stack. It may also change the memory selection
hy writing to Port OF4H with each bit set to 1 for the
corresponding chunk to be enabled in the Dock Bank (high
active format) or O to be enabled in the Home Bank. Thus, an
LROS may contain code in Chunk 3, but it should he enabled
after the OS RAM code has finished execution.

Now that your LROS is in the driver's seat, you are on your
own. Some important points to remember when mapping your
Dock Bank memory and doing bank switching are:

1. The Display RAM is in Home Bank Chunk 2 for the primary
display file and Chunk 3 for the second display file.
This memory 1is accessed independently by the video
hardware., The software only needs to enable it when
actually reading or writing it.

2. The Dock Bank and Extension ROM Bank are mutually
exclusive since they share the Horizontal Select
Register in Port F4H. You will need a routine in the
Home Bank RAM to do any switching hetween the two. You
must also be careful to have the appropriate Home Bank
Chunks enabled which are referenced by the Extension
ROM code, e.q. the System Varijables in Chunk 2 or
possibly the bank switching code in Chunk 3.

3. Some interesting switching routines can be constructed
by having parallel code in shadowing chunks of memory
to take advantage of the "instant" switch in execution
from one bank to another when the memory selection is
made., E.q., a routine in the Dock Bank ROM in Chunk 6
could push a Home Bank address on the stack, write to
Port F44 enabling Chunk 5 and any other desired chunks
in the Home Bank (by deselecting them in the Dock), and
have code at the next sequential instruction address in
Home Bank RAM Chunk 6 to continue the path. A Return
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instruction, for example, would pass control to the
address on the stack. Code to switch memory back to
the NDock Bank could be mapped in a similar way.

If you plan to use any of the System software routines,
unless you know otherwise it is probably necessary to
maintain the contents of Home Bank Chunks 2 and 3
intact (and Chunk 7 if the 0S RAM routines have been
relocated). The system routines rely heavily on the
System Variables and assume that any pointers in them
are pointing to the Home Bank. See Section 3.3.4.1 for
details on using the RAM Interruption Handler and
Section 6.0 for known corrections when using System S/W.

If you design an LROS implementing a higher-level
Tanguage and want to support an AROS application, you
must design your own initialization code to detect the
presence of such an AROS. The TS 2068 will not look
for the presence of an AROS if an LROS is present,
therefore there will be no entry for the AROS in the
System Configuration Table. Note that since there is
only one cartridge connector, such an AROS would also
have to be integrated with the supporting LROS in a
single cartridge or cartridge board.

108



5.1.2 AROS

An AROS is identified by the following overhead bytes:

Location

32768
(8000H)

32769
(8001H)

32770/3277
(8002/8003H)

32772
(8004H)

32773
(8005H)

32774/32775
(8006/8007H)

Description

Lanquage Type
1 = BASIC [and machine code]
2 = Machine code only
(Any other value will result
in Error S, Missing LROS)

Cartridge Type
2 = AROS

Starting Address(LSB/MSB)
BASIC AROS = Addrs. of First
Program Line

Machine Code AROS = Addrs. of
First Z80 Instruction
Memory Chunk Specification
Bits 0-7 represent Chunks 0-7
respectively in the Dock Bank
in Jow active format as follows:

0 if in use
1 if not in use

NOTE: Bits 0-3 must be set to 1
for proper execution.

Autostart Specification
0 = No Autostart
1 Autostart

Number of bytes of RAM to be

Reserved for Machine Code

Variables (LSB/MSB - 0100H=1 byte
Reserved; 0002H=512
bytes Reserved,

5.1.2.1 BASIC AROS

A BASIC AROS is supported by special code in the System
ROM (Section 3.2.1.2). The portion of the cartridge
containing BASIC program lines 1is restricted to the
upper half of the memory space beginning at 1location
32776 (8008H) in the Dock Bank. Support for
User-Defined Functions, which requires searching for
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the definition parameters within the programn, is not
implemented. Also, because the support code interfaces
directly to the bank switching code in:Home RAM Chunk 3
(does not allow for it to be relocated to Chunk 7), a
BASIC AROS cannot utilize the advanced video modes and
also execute BASIC oprogram statements. If the
cartridge contained machine code supporting advanced
video modes, the TS 2068 would have to.be returned to
"Hormal" video mode with the RAM mapped accordingly
(see Figure 1.1-3) if control were to be returned to
the BASIC Interpreter USR code.

Since execution of the cartridge BASIC program is done
by copying program lines to a buffer in the Home Bank
RAM (ARSBUF), the most aefficient cartridge execution is
obtained by making program lines as large as »nossible,
i.e. making use of the multi-statement feature of the
TS 2068. The reverse is true concerning execution of
READ commands. An entire DATA statement is copied to
the Home Bank RAM, but only the current item is
accessed. [t therefore will be more efficient to not
make DATA statements excessively 1long. The BASIC
program lines appear in the cartridge in exactly the
same format used in the RAM, i.e. Line Number (2
bytes), Length (2 ©bytes), Command Token, etc.
terminated by an Enter (ODH). Numerical constants
appearing in a program line are followed by the CHRS$
(OEH) byte and 5-byte floating point format described
in the User Manual (see Appendix C of the TS 2068 User
Manual). The Variables area 1is built in the RAM
(address in VARS) exactly as though the program were in
the RAM, Al1l variahles, including arrays, are built at
the time of program execution - there is no provision
for copying or accessing pre-defined variables from the
cartridge, however, see Section 5.3.2. The 1last
program line must be followed by a terminator byte
having the Most Significant . Bit set (e.q. 80H),
otherwise the Interpreter cannot detect: the end of the
program.

A BASIC AROS may contain machine code accessed via the
USR function. If the machine code address is within
the memory designated by the AROS Memory Select
Specification as "in wuse", the Dock Bank will be
enabled, otherwise the machine code address is assumed
to be in the Home Bank. (See Section 6.0 for details
on known problems in this area of the code.)
Obviously, once control is transferred to the machine
code in the AROS, the ball is now in your court. You
could have additional machine code residing in the
lower half of the Dock Bank memory space which you can
now switch in. You only have to know what you're
about. If and when you are ready to go back to
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5.1.2,

executing your BASIC program, you must enable Chunks
0-3 in the Home Bank and have the stack and other Home
Bank RAM in the proper state for return to the USR
function code in the BASIC Interpreter, i.e. what it
was when the USR function passed control to you.

The Autostart feature begins execution out of the BASIC
AROS immediately after system initialization. If the
Autostart parameter is zero, control will go to the
BASIC Interpreter as if there were no cartridge
installed, although internal flags have been set noting
that a BASIC ARNS is present. The cartridge will be
started when you execute a RUN or GOTO Line Number
command.

The final parameter in the overhead bytes allows you to
reserve RAM beginning in Chunk 3 at Location 26688
(6840H) for machine code and/or machine code
variahles., The designated number of bytes are reserved
by the AROS support code prior to beginning program
execution. The AROS buffer (ARSBUF) beqgins immediately
following this reserved area (see Fig. 1.1-3). Note
that this area is part of the RAM that gets relocated
if the second display file is opened. Therefore access
to your machine code and/or variables should be
conditional on the video mode rather than direct if you
are going to be using the advanced video ‘modes.- This
reserved area begins at 31488 (7B00H) when the second
display file is open. Remember -- use of: the second
display file and execution of BASIC program from the
cartridge are mutually exclusive.

The standard technique of reserving space for machine
code by modifying RAMTOP could also be used to place
machine code/variables at the top of the" Home Bank
RAM, If you place code above (RAMTOP) which is to be
accessed via the BASIC USR function, the affected
memory chunk(s) cannot be marked as "in use" in the
cartridge in the AROS Memory Selection Specification.

2 Machine Code AROS

A machine code AROS is simitlar to an LROS with the
exception that it is dependent on the System ROM for
interruption handling if the interruption is enabled.
This implies that Chunks 0-3 are enabled in the Home
Bank.
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The Autostart parameter should be set to 1 since if it
is zero, control will be passed to the BASIC
Interpreter as if the cartridge were not present.

There is no BASIC command to d1rect1y start execution
of a Machine Code AROS.

Because of a "bug" in the Initialization code handling
a Machine Code AROS, the parameter specifying the
number of bytes to be reserved for machine code
variables must be adjusted by adding 21 (15H) to the
actual number of bytes needed. This preserves the 21
byte CHANS area starting at 26688 (6840H). The
reserved area then starts at 26709 (6855H) (or 31488
(7815H) when the second display file is open). Access
to the variables should be conditional based on the
video mode rather than direct if you plan to use the
advanced video modes. If you do not plan to utilize
any of the system software, you can disregard the above
and "do your own thing" with the RAM.

See Section 6.0 for known corrections when using System
S/M.

5.1.3 EPROM Cartridge Board Application

Figure 5.1-1 provides the logic diagram for a pluggable EPROM
cartridge board capable of configuring up to four 16K-byte
(128K-bit) EPROM's of the 27128 type. The artwork for the PC
board implementing that logic diagram is provided in Figures
5.1-2, 5.1-3 and 5.1-4 for the Component Side art, the Solder
Side art, and the Solder Mask (one common mask for both
sides), respectively.

See Section 2.4.2 for mechanical details of the connector
portion of the PCB.
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FIGURE
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FIGURE 5.1-2
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FIGURE 5.1-3
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FIGURE 5.1-4
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5.2 Advanced Yideo Modes

The following sections describe the various video modes
available on the TS 2068 and the major software support
functions necessary. See Sections 3.2.2.3 and 3.2.2.4 for
details on using the Video Mode Change Service. Appendix C
contains descriptions and code 1listings for a number of
software packages developed by Timex that support various
screen modes and applications. Reference to these packages
should aid in gaining an understanding of the software
techniques needed to support the video mode hardware.

The TS 2068 video mode hardware works out of two areas of
RAM, the primary display file at 4000H and the second display
file at 5000H. Each area consists of 6912 (1BOOH) bytes used
for pixel and/or attribute data bhased on the mode selected
via bits 0-5 of Port FFH., The pixel data area divides into
three blocks, each supporting 8 contiguous 1lines on the
screen. See Section 2,1.10 for details on organization of
the display RAM, Because the two display files occupy the
same relative positions within their respective 8K Chunks, by
setting/clearing Address Bit 13 a software routine can
address the corresponding location in each file:

Address Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
(010 X X X X X X X X X X X X X| DF

4000 - 5AFFH (Bit 13 = 0)
Address Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
(O 1T 1T X X X X X X X X X X X X X] DF2

6000 - 7AFFH (Bit 13 = 1)

In order to display a character on the screen, 8 bytes of
pixel data must be entered into the display file, one for
each scan row. For a particular character position, the scan
rows are 100H bytes apart. E.g, the 8 bytes of pixel data
for position Line O/Column 0 are Tocated at 4000H, 47100H,
4200H,...... ,4700H, Since this 1is the first character
position on the screen, its Attribute byte, in HNormal Mode,
is the first byte in the Attribute File which starts at
5800H. The 768 (300H) Attribute Bytes are 1in sequential
order starting at position 0/0 through 0/31,1/0 through 1/31,
and so forth, ending with 23/0 through 23/31.

One method of determining the starting display file address
for a particular line/column position is to build a table
containing the starting address of each of the 24 lines (2
bytes per entry). Then construct an algorithm that takes the
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line number and forms an index by multiplying it by 2 (shift
left 1), add the index to the hase address of the table, and
read out the display file address. The column position is
then simply an offset added to this address. By testing
VIDMOD (23746 - 5CC2H) you can determine whether to set Bit
13 for the second display file, e.g. hecause you are in an
odd column in 64-column mode, or simply because you are using

the second display file in dual screen mode.

The following example illustrates this method. The table
entries are in Hex:
TABLE
LINE # INDEX LSB/MSB
0 0 00 40 4000H = Line 0 (Top of Screen)
1 2 20 49 Line 1
2 4 40 40 Line 2
. . (+20H)
. . (+20H)
7 14(0EH) EO 40 Line 7 (End of Upper Block)
8 16(10H) 00 48 4800H = Line 8 (Top of Middle Block)
9 18(12H) 20 48 Line 9
. (+20H)
. . (+20H)
15 30(1EH) EO 48 Line 15(End of Middle Block)
16 32(20H) 00 50 5000H = Line 16(Top of Bottom Block)
17 34(22H) 20 50 Line 17
. . (+20H)
. . (+20H)
23 46(2EH)..... E0 50 Line 23(End of Bottom Block)

Line 17, Column 23 (11H/17H) would yield a display file
address of 5020H + 17H = 5037H. If VIDMOD indicated the
second display file was to be used, setting Bit 13 of the
address would yield 7037H. If we were using 64-column mode,
because the column is odd (Bit 0=1) we would set Bit 13 of
the starting line address getting 7020H, then divide the
column address by 2 (shift right 1) since there are only 32
columns in each display file. This would give us an offset
of 11 (OBH) which added to the starting address results in a
display file address of 702BH. Having the display file
address, we now insert the 8 bytes of pixel data for the
character desired, incrementing the display file address by
100H between each write (this is easily done by simply
incrementing the upper register of the register pair
containing the address). The following routine is a
simplified version illustrating this process. It assumes
that Req. Pair DE contains the address of the desired
character in the character table and that HL contains the
address of the desired position in the display file,
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l6 8,8 Set Scan Count

LNoP LD A, (DE) Get pixel pattern
LD (HL),A Write to Display File
INC DE Next pixel pattern byte
INC H Next DF Position (+100H)
DJINZ LOOP Continue for 8 Scan Rows

Finally, we must update the Attribute Byte controlling the
updated character position. The following sample algorithm
will formulate the Attribute File address given the address
of any of the scan rows of the character position. We will
assume we have saved off the starting display file address
and now have it in Register Pair HL,

GETATT LD AH MSB of DF Address
RRCA Shift right circular
RRCA to get Bits 384 (Block #)
RRCA to positions 0&1
AND 3 Clear other bits
OR 58H OR in Attr.File Base Adrs.
LD H,A Update MSB

NOTE: The LSB is the same as
for the pixel data.

Using our first example, with a Display File address of
50374, the Attribute File address would be 5A37H. The second
example was using 64-Column Mode which does not require
attribute file update (attributes determined by video mode
setting).

See Section 5.2.2 for a sample algorithm to formulate the
display file address for X,Y pixel coordinates. The above
routine for calculating Attribute File address would be
substituted for the method used in the example if not working
in High Resolution Graphics mode.

In addition to data insertion, two major screen support
functions are scrolling and clearing the screen. Scrolling
is done in the System ROM by copying the entire display file
data and attribute controls up one line position (Line 1 to
Line 0, Line 2 to Line 1, etc.) and inserting a blank line at
the bottom. Numerous more elaborate scrolling techniques can
be implemented using various directions (up, down, left,
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5.2.2

right) and smaller areas or "windows" of the screen.
Similarly, clearing the screen, which consists of writing
zeros to the data file and updating the attribute bytes to a
uniform value, can be implemented on smaller sections of the
screen. The software packages in Appendix C contain examples
of such implementations.

Dual Screen Mode

In this mode the second display file is used to provide a
second independent screen having the same data and attribute
organization as the primary display file. By writing to Port
FFH with Bits 0-5 = 1 (3it 0 set), the second display file is
activated at the video screen. Appendix C contains a
software package supporting Dual Screen Mode. The software
package uses the system variable VIDMOD to determine which
display file is the target of the current operation. Special
values for VIDMOD have been defined to permit building of one
display file while the other is active at the screen so that
a complete screen image is ready when the hardware mode is
changed. Copy and Exchange routines have been provided to
move data within and between the two display files. This
enables the BASIC graphics commands 1ike PLOT, CIRCLE and
DRAW, which work only in the primary display file, to be used
to create screens which are then moved into the second
display file.

Because the System ROM works only in the primary display
file, you can come up with some unusual situations when you
have the second display file active at the screen and you are
executing BASIC or using the System ROM routines. If an
error occurs, for example, the error message will be placed
into the primary display file and the ROM will be waiting for
input from the keyboard to direct the next action, but all of
this is invisible since you have the other display file
active. The machine will appear to be "hung", but it is only
doing its normal thing. Be prepared to enter a OUT 255,0 to
an invisible command line in order to switch the display back
to the standard file!!. Don't forget to also set VIDMOD
(POKE 23746,128) to keep things consistent inside the dual
screen support code.

High Resolution Graphics Mode

This mode is set by writing to Port OFFH with Bits 0-5=2 (Bit
1 set). 1In this mode, also called Extended Color Mode, the
sacond display file is used to expand the number of Attribute
bytes from one for each 8 X 8 pixel group to one for each 8 X
1 pixel group thus giving 32 X 192 positions within each of
which twn colors plus Bright and Flash can be defined. Each
byte of pixel data entered into the primary display file has
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its own Attribute byte in the corresponding location in the
second display file, e.g. the byte written to Location 4000H
has its Attribute byte at Location 6000H, the byte at 47FFH
(1ast byte of last scan row in Line 7) has its Attribute byte
at Location 67FFH, the byte at 57FFH (last byte of last scan
row in Line 23) has its Attribute byte at Location 77FFH.
The routine writing data to the screen would therefore enter
the pixel data to the desired location and then set Address
Bit 13 of the Primary Display File address and write the
desired attribute control byte to the resultant location. If
normal characters are being written to the screen in this
mode, eight Attribute bytes must also be written, one for
each of the bytes defining the character. The same technique
would be used for writing to both display files, i.e. for
each of the seven bytes entered after the first, the display
file address would be incremented by 256 (100H).

The System ROM graphics commands (PLOT, DRAW and CIRCLE)
place data into the Primary Display File and update the
Attribute File associated with the standard video mode
(5800H-5AFFH). In High Resolution Graphics Mode, the
hardware does not access this area for attribute control,
therefore its contents have no visible effect. If before or
immediately following execution of the BASIC graphics
operation, you update the attribute control information in
the second display file, you could possibly take advantage of
the System ROM graphics capability. Admittedly, this is not
a simple operation in the case of circles or drawing diagonal
lines and it will be more efficient to develop code
specifically to support this video mode.

The following sample routine takes as input two single byte
binary digits representing the X and Y coordinates of a pixel
position on the screen. It formulates the display file
address of the byte containing the pixel, creates a pattern
or mask byte for the specified bit position, sets the bit in
the display file, and updates the attribute byte (High
Resolution Graphics Mode assumed). This represents a
simplified version of the approach used in the System ROM
graphics support routines PLOTBC and SCRMBL,

The two inputs are assumed to be as follows:

Reg. C = X Coordinate 0-255 (0-FFH) going left to right
across the screen.
Reqg. B = Y Coordinate 0-191 (0-BFH) going from bottom to

top of the screen.

NOTE: This covers the full vertical range of 192 positions.
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The Y Coordinate

is checked for valid range and reversed

directionally so that 0 represents the top of the screen and

191 represents the hottom. After this reversal, the two
coordinates represent the following values:
Y X
Bit [7 6]5 &4 3]2 1 0] Bit[7 6 5 4 3]2 71 0]
7 I | I !
SCREEN LINE NO. SCAN ROW COLUMN BIT
BLOCK WITHIN WITHIN (0-31) (0-7)
(0-2) BLOCK LINE (0-1FH)
(0-7) (0-7)

We first formulate

the MSB of the display file address using

the Block and Scan Line information in the Y Coordinate:

PLOTXY PUSH (SAVECO),BC Save coordinates
LD A,19] Test Y within range
SUB B
JP C,ERROR Y coordinate beyond range
LD B,A Y Coordinate now 0=Top
AND OCOH Get Block No. (0-2)
RRA Shift Bits to Pos. 3&4
RRA
RRA
LD H,A Save Block Bits
LD A,B Y Coordinate
AND 07 Get Scan Row Bits
OR H Combine Block and Scan Row
OR 40H Base Address of DF (4000H)
LD H,A H = MSB of DF Address

Next we formulate the LSB of the display file address using

on from the Y Coordinate and the Column

information from the X Coordinate:

the Line informati

LD A,C
RLCA

RLCA

RLCA

AND OC7H
LD L,A
LD A,B
AND  38H
OR L
RLCA

RLCA

LD L,A

Get X Coordinate

Align to Pick Up Line

Bits from Y

A=2 LS Bits Column/XXX/3 MS
Bits Column

Clear Bits 3-5

Save A in L

Get Y Coordinate

Get Line Bits

Combine with Col.Bits
Shift to Final Position
A=Line #/Column

L = LSB Display File Addrs.
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5.2.3

Next we get the pixel position within the byte by taking the
last 3 bits of the X Coordinate and create a mask byte having
all bits zero except the addressed pixel. This mask is then
used to set the bit in the Display File. The address is set
to Display File 2 to update the Attribute File (High Res.
Graphics Mode is assumed to be active), and the routine is
finished. The memory locations defined as ATTR and SAVECO
are for illustration purposes only:

LD A,C Get Pixel Position
AND 7 O=Leftmost (MSB);7=

; Rightmost (LSB)
LD B,A Use as Control Count
INC B B=1-8
LD A,000000018 Bit Mask

LOOP RRCA Rotate Mask Bit
DINZ LOOP to Proper Position
OR (HL) OR Bit into DF
LD A, 20H
OR H Set Bit 13 for DF2
LD H,A HL = Attribute File
LD A, (ATTR) Get Attribute Byte
LD (HL),A Update Attribute File
POP BC Original X/Y to BC Regs.
RET

Repetitive calls to this routine with the appropriate X/Y
Coordinate values will "draw" on the screen. The System ROM
routines for drawing 1lines and circles calculate the
successive X/Y Coordinate values and use common Tlow-level
routines similar to the above to place each pixel in the
display file.

64-Column Mode

In this mode, set by writing to Port OFFH with Bits 0-2=6
(Bits 1 and 2 set) and Bits 3-5 selecting ink color (0-7),
the pixel data portions of the two display files are merged
by the hardware on an alternating column basis to produce
64-columns across the screen. A1l even columns (0,2,4....62)
are derived from the primary display file and all odd columns
(1,3,5..... 63) are derived from the second display file.
There are still 24 lines vertically from top to bottom. The
attributes are controlled by bits 3-5 written to Port FFH
selecting one of eight ink/paper combinations. The Bright
and Flash attributes are fixed at 0 and the Border is fixed
to match the paper color. The Attribute Files in RAM at
5800H-5AFFH (primary display file) and 7800H-7AFFH (second
display file) are not utilized in this mode.
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5.2.4

Software supporting this mode must set up the display file
address for character insertion based on the column position
(even=DF1; odd=DF2). When scrolling the screen (or a portion
of it), any line of text on the screen requires the same
operation to be done at the corresponding locations in each
display file. This is also true to clear the screen (or a
portion of it). To save a Screen on tape you must save two
Code files, one for each display file. The SAVE filename
SCREENS will work for the Primary Display File only. You
will have to specifically SAVE the second display file via a
SAVE filename CODE 24576,6144. Note also that because the
Border color is fixed by the video mode, you will not see the
usual "stripes" during a tape operation.

Code to support an 80-column mode screen was developed
utilizing the 64-column hardware mode and redefining the
character size to a 6 X 8 pixel group (there is really room
for 84 characters if the full 256 pixel width is used).
Since individual characters now can span the two display
files (e.qg. 2 pixels in DF1 and 4 in DF2) insertion of data
into the display files involves masking the 6-bit character
(or portion thereof) with the 8 bits of data read/written
from/to the display file.

Appendix C contains descriptions and code 1listings of
software packages supporting 64 and 80-Column modes.

Other

Appendix C also contains software packages supporting the
following video screen features:

A. 40-Column Mode - utilizes the 6 X 8 character set
defined for 80-Column Mode in "normal"” mode. May be
combined with the Dual Screen package.

B. Sprites - supports movement of software-defined objects
and multi-directional screen scrolling services in the
Primary Display File. You must create the actual bit
map defining the shape of your sprite(s), but this
package does the rest.
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5.3 Other Advanced Concepts

5.3.1

Interruption Fielding

For a machine code proqgram executing in the Home RAM, you can
intercept the 17 ms. interruption for your own purposes by
permanently enabling Chunk O in the Extension ROM Bank (write
a 1 to Port OF4H and always have Bit 7 of Port OFFH = 1) and
inserting at Location 25262 (62AE Hex) a branch to your own
interruption handler. (Or if VIDMOD is not zero, insert your
branch instruction at Location 64110 (FA6EH).) By doing this
you are forcing the interruption to branch to the RAM and
then bypassing the 0S RAM Interruption Handler - see Sections
3.2.2.1 and 3.3.3.1. Because the Video Mode Change Service
automatically updates internal branch addresses in the 0S5 RAM
code when it is relocated between Chunk 3 and Chunk 7, you
probably do not want to directly overlay the 0S RAM
Interruption Handler with your own code if you will be using
the Video Mode service. Your branch instruction at 62AEH,
however, will be copied unmodified to location FA6EH in Chunk
7 and vice versa.

Note that this technique cannot be used if you are using
BASIC since then you must have Chunk 0 enabled in the Home
Bank. It also cannot be used from a cartridge because the
memory selection hardware (Port OF4H) is common to the Dock
and Extension ROM Banks and can only enable one of them at a
given time as selected by Bit 7 of Port OFFH.

5.3.2 BASIC AROS Variables

In order to use pre-defined arrays and/or other BASIC
variables, store them in the cartridge (possibly in the lower
half of the addressable space which is not usable for BASIC
program) and branch to a machine code routine via the USR
function at the beginning of your BASIC AROS program. lUse
this routine to do the necessary memory selection and copy
your data from the cartridge to the RAM (address in VARS).
Adjust the System Variables E LINE, WORKSP, STKBOT and STKEND
to all point to the first free memory following your BASIC
variables. Of course, all BASIC variables must conform to
the format expected by the BASIC Interpreter. In addition to
BASIC structures, you can also store screen 1images and
machine code/variables in the cartridge for transfer to the
RAM under your control. Consider using the XFER BYTES
service in the 0S RAM. -
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6.0

Known "BUGS" and Corrections

This section describes the known problems in the TS 2068 System
Software and gives corrections or work-arounds where these have
been defined.

6.1 LROS and Autostart Machine Code AROS

6.1.1 If you will be using the System ROM Keyboard routines
and accessing the input character code from system
variable LAST K (5C08H), you must initialize the TS
2068 to "L" mode by setting the system variable MODE at
23617(5C41H) to zero and setting Bit 3 of FLAGS (23611
-5C3BH) to 1. (The TS 2068 is in "K" mode when control
is passed from System Initialization to the Cartridge;
Keyword Token codes will be placed in LAST K instead of
character codes.) -

6.1.2 If you will be using the System ROM Calculator routines
(RESTART 40 (284) ) or any ROM routines that invoke
them, you must initialize the System Variable MEM by
doing the following:

LD HL,5C92H Set HL=MEMBOT
LD (5C68H) ,HL Initialize MEM

6.1.3 Chunk 3 must not be designated as "in use" by the
Cartridge Memory Selection Specification byte. This
will cause deselection of the bank switching code prior
to completion of the transfer of control to the
cartridge starting address. Once control has been
transferred, the cartridge code may then enable Chunk 3
in the Dock Bank if desired. (See Section 5.1.)

6.1.4 No entry is made in the System Configuration Table for
an AROS if an LROS is present. This means that an LROS
designed to support either RAM based or cartridge based
applications must include code for detection of an AROS.

6.2 Machine Code AROS

When setting the AROS Overhead parameter requesting RAM space
for machine code variables, 21 + n bytes (15H + n) must be
requested where n is the number of bytes needed. The machine
language variables area then starts at 6855H immediately
following the 21-byte CHANS area. (See Section 5.1.2.3.)
NOTE: This does not apply to an AROS that contains both
BASIC and machine code.
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6.3 BASIC AROS

6.3.1

6.3.2

6.3.3

USR Function - When testing the USR address against
the Cartridge Memory Selection byte to determine if
the address is in the Home Bank or the Dock Bank, the
wrong nibble is tested in the register thus a valid
cartridge address could be erroneously processed as a
Home Bank address. Since the ROM code cannot be
corrected, the machine code in the cartridge would
have to be moved to an address that does not cause a
problem.

FOR/NEXT - If the 1imit of the FOR statement has
already been passed on its initial execution, (e.q.
FOR A=1 TO 10 and A has been set to 12), control is
passed to the statement following the corresponding
NEXT. In the AROS support code, the address of this
statement is lost giving unpredictable results. Since
the ROM code cannot be corrected, care must be taken
not to use this technique in an AROS Cartridge.
Normal usage of FOR/NEXT loops is not affected.

Advanced Video Modes - Because the BASIC AROS support
code interfaces directly to the Bank Switching code in
Chunk 3 (does not access based on its relocatability),
the second display file cannot be open when executing
BASIC program from an AROS.

6.4 Video Mode Change Service

6.4.1

Available Memory Test - When the size of memory needed
is calculated by adding the size of the second display
file (6912 bytes or 1BOOH) to the memory now in use
(address in System Variable STKEND), the code fails to
check for overflow. Thus if the address in STKEND fis
greater than 58623 (EAFFH), the fact that there is not
enough free memory to open the second display file
will not be detected and the system will "crash". If
your BASIC program and/or variables area are large,
you may want to make this test yourself prior to
invoking the Video Mode Change Service in order to
avoid this problem, The size of memory needed is

_subsequently tested against the contents of RAMTOP and

if there is not sufficient space (value in RAMTOP is
less than size needed), you will get Error 4, Out of
Memory.
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6.4.2

6.4.3

6.4.4

RAMTOP - When the machine stack and 0S RAM code is
moved to Chunk 7, the User Defined Graphics area is
moved down in RAM by 2112 bytes (840H) to make room
for the stack and 0S RAM routines at the top of
memory. The pointer in UDG is updated, however, the
value in RAMTOP is not modified to insure that the
relocated UDG area as well as the 0S code and stack
are protected from expansion of the BASIC program.
You can avoid problems by setting RAMTOP via a CLEAR
command specifying an address no greater than 63255
(F717H) prior to invoking the Video Mode Change
Service. This reserves space between RAMTOP and the
end of memory of 2280 bytes (8E8H) utilized as:

168 bytes (A8H) User Defined Graphics (21 X 8)
2112 bytes (840H) Machine Stack and 0S Routines
2280 T8EBHY

Example: RAMTOP = 63255 (F7Z17H)
+ Reserved Area 2280 (08ES8H)
65535  T{FFFFHY

The software packages in Appendix C are written
assuming that RAMTOP is set to 57343 (DFFFH) or lower
to protect the machine code which is loaded beginning
at 57344 (EOOOH).

NEW Command - If you have used the Video Mode Change
Service to open the second display file and now wish
to execute the NEW command, you should first return
the computer to "normal" mode by calling the video
mode service with A=zero. This returns the User
Defined Graphics and other RAM structures to their
normal locations. 1If you don't do this, the UDG area
will remain in the alternate location and, if you have
not corrected RAMTOP as explained above, part or all
of your UDG area could be cleared to zeros by the NEW
command.,

VIDMOD - When Mode 128 (80H) 1is designated for
activating the Primary Display File in Dual Screen
Mode the System Variable VIDMOD at 23746 (5CC2H) s
set to zero instead of to 128, This creates a
potential problem if the 17 ms. interruption occurs
before VIDMOD can be corrected since the interruption
fielder will branch to Chunk 3 instead of to Chunk 7
and Chunk 3 is now in use for the second display
file. This problem is corrected by disabling the
interruption prior to calling the Video Mode Change
Service and setting VIDMOD to the correct value prior
to re-enabling it. These corrections are included in
the Extension ROM Interface Routine in Figure 3.2.2-2.
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NOTE: On an initial access changing video mode from
normal to Mode 128, the interruption is re-enabled
within the Video Mode Change Service itself after
copying the stack and other Chunk 3 data to Chunk 7.
This cannot be corrected, bhut has not proven to
present a problem in actual use. At the point where
the interruption is first enabled, the Chunk 3 code is
still intact allowing for correct processing of one
interruption, and the path length from there to the
point of correcting VIDMOD is apparently less than 17
ms. The interruption is also re-enabled within the
Video Mode Change Service if you have applied the
patches for the BANK ENABLE and RESTORE STATUS
routines (Section 6.5.4) which are executed in
connection with inserting space into the RAM to open
the second display file. Again, this has not proven
to be a problem in actual use.

6.4.4 Interruption Inhibit - By setting Bit 6 of Port OFFH
to a 1, the normal 17 ms. interruption generated from
the SCLD to the Z80A CPU will be inhibited. When Port
OFFH is written to by the Video Mode Change Service,
Bit 6 is forced to zero. If you wish to inhibit the
normal interruption via this mechanism, and also plan
to use the VYideo Mode Change Service, it is
recommended that you first invoke the service to remap
the RAM and open the second display file, then set Bit
6 of Port OFFH to inhibit the normal interruption and
write your own routine(s) for subsequent changing of
the video mode setting that do not involve remapping
the RAM. In this way you can maintain the value in
Bit 6.

6.5 0S RAM Routines

In patching the 0S RAM routines, care must be taken not to
relocate CALL and JP instructions since this affects the
modification of the code when it is moved between Chunks 3
and 7. A1l of the code containing actual addresses must be
modi fied to reflect the relocation and this is done using a
table in the Extension ROM. Since the table cannot be
changed, none of these instructions can be moved. Also, any
CALL or JP instructions added must be modified by you when
the code is relocated.

6.5.1 Function Dispatcher -For a variety of reasons such as
conflict with use of the IX Register, incorrect
entries in the ROM Function Dispatcher Jump Table,
etc. some Service Codes have been deleted from the
Function Dispatcher table (Table 3.3.4-2). In
addition, the following correction to the GET_STATUS
routine is required in order to successfully utilize
the Function Dispatcher from a cartridge.
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6.5.2

6.5.3

6.5.4

6.5.5

6.5.6

GET_STATUS- Returns invalid memory selection status
for the Home Bank, ROM Extension and Dock. This
results in switching out of either the Home Bank or
the Dock when status is "restored". This affects use
of the Function Dispatcher and GET WORD routines, and
any other code using GET_STATUS. "Figure 6.5-1 shows
the patches and additions necessary to correct this
routine.

PUT_WORD- Write data passed in Regq. Pair DE is
overwritten prior to use. Figure 6.5-2 shows
corrections.

BANK_ENABLE and RESTORE STATUS-

If the 17 ms. interruption occurs during update of the
memory selection hardware, it can cause the system to
hang and RAM to be overwritten. This occurs when the
interruption happens in an interval when Port FF Bit 7
is zero (thus selecting the Dock Bank) and Port F4 Bit
0 is one (thus enabling Chunk 0 in the Dock Bank) and
there is no memory in Chunk O of the Dock Bank. This
can be true when there is no cartridge instalied, or
if the cartridge installed is an AR0S. This problem
is corrected by disabling or masking the interruption
while updating the memory selection hardware. Figure
6.5-3 shows one implementation of this correction.

SAVE_STATUS and RESTORE_STATUS - The value of Port FFH
which includes video mode and interruption inhibit as
well as Ext. ROM/Dock Select is saved and restored as
a full 8-bits. Therefore any modification of this
port by code accessed between execution of SAVE STATUS
and subsequent execution of RESTORE STATUS (e.q. via
CALL BANK or use of the Function Dispatcher) is
"undone". This is one reason the Video Mode Change
Service and some of the hank switching routines such
as BANK_ENABLE cannot be meaningfully accessed via the
Function Dispatcher.

CALL_ BANK- Does not correctly retrieve the stack
entry designating the count of parameters being
passed. Memory is overwritten in the case where this
count is not =zero. This 1is corrected by setting
Location 6610H = 9 (POKE 26128,9). You only need to
apply the correction once; it will be duplicated in
Chunk 7 if the code is relocated.
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FIGURE 6.5-1
GET_STATUS CORRECTIONS

LOCATION  0BJ.CODE SOURCE STATEMENT COMMENTS
(REXY (HEX)

Input: Bank # in B

Output: Bank # in B (Bank Status if Exp.Bank)
Memory Selection in C
(Low Active Format)

6405 F5 GET_STATUS PUSH AF Save Regs.
6406 D5 - PUSH DE

6407 78 LD A,B Get Bank #

6408 FEFE CP OFEH  Test if Ext.(254)
640A 2824 JR 7,65 EXT

640C FEFF CP OFFH_  Test if Home(255)
640E 2837 JR  Z,GS_HOME

6410 A7 AND A~ Test if Dock (0)
6411 2827 JR  Z,GS_DOCK

6413
. (Code for Expansion Banks
not applicable)

6430 OEFF GS EXT LD C,OFFH Assume none

6432 DBFF - IN A,(OFFH) Test if selected

6434 E680 AND  80OH

6436 2812 JR Z,GS XT1 Not active

6438 1808 JR GETHS Get Hor.Select

643A OEFF GS DOCK LD C,OFFH Assume none

643C DBFF - IN A,(OFFH) Test if selected

643E E680 AND  80H

6440 2008 JR N7Z,GS XT1 Not active

6442 DBF4 GETHS IN A,(OFZH)  Get Hor.Select Regq.

6444 2F CPL Invert to Low Active

6445 1802 JR GS XTO Exit

6447 DBF4 GS HOME IN A,OF4H A1l bits set are not
- active in Home Bank

6449 4F GS XTO LD C,A Memory Select to C

644A D1 GS XT1 POP DE Restore Regs.

6448 F1 - POP AF

644C c9 RET Return

The asterisks mark the locations modified. See next page for 1ist of
corresponding POKE's for BASIC.
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FIGURE 6.5-1

GET_STATUS CORRECTIONS

(continued)

From BASIC:

POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE
POKE

25610, 40
25611, 36
25614, 40
25615, 55
25617, 40
25618, 39
25648,14
25649, 255
25650, 219
25651, 255
25652230
25653,128
25654, 40
25655,18
25656 , 24
25657,8
25658, 14
25659255
25660,219
25661,255
25662,230
25663,128
2566432
25665, 8
25666,219
25667, 244
25668,47
25669, 24
25670, 2
25671,219
25672, 244
25673,79
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FIGURE 6.5-2

PUT_WORD CORRECTIONS

LOCATION 08J.CODE SOURCE STATEMENT COMMENTS
“THEX) (HEX)
Input: Data in DE, Address in HL, Bank # in B

6338 F5 PUT_WORD PUSH AF Save Regs.
633C C5 PUSH BC
633D CD5E64 CALL GET_NUMBER Bank # of Owner
6340 D5 PUSH DE Save Data
6341 50 Ln n,B Save Target Bank #
6342 47 LD B,A Bank # of Owner
6343 CD0564 CALL GET STATUS Get Bank Status
6346 o) PUSH BC — Save It
6347 CD4D64 CALL GET CHUNK Get Bit Map
634A 2F CPL - Set High Active
6348 42 LD B,D Target Bank # to B
634C 4F LD C,A Memory Select Byte
634D CD9964 CALL BANK ENABLE Enbl.Target Mem.
6350 C1 POP BC Saved Bank Status
6351 D1 POP DE Saved Data
6352 73 LD (HL) ,E Write LSB
6353 23 INC HL Increment Adrs.
6354 72 LD (HL),D Write MSB
6355 28 DEC HL Restore HL
6356 CD9964 CALL BANK ENABLE Restore Bank St.
6359 C1 POP BC Restore Regs.
635A F1 POP AF
6358 c9 RET Return

The asterisks mark the locations modified.

From BASIC:

POKE 25408,213
POKE 25424,193
POKE 25425,209
POKE 25426,115
POKE 25427,35

POKE 25428,114
POKE 25429,43

NOTE:
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FIGURE 6.5-3
BANK_ENABLE AND RESTORE_STATUS CORRECTIONS

From BASIC

BANK _ENABLE: Location Object Code POKE Address Value

6499H 00 NOP 25753 0

649DH F3 DI 25757 243

651CH FB EI 25884 251
RESTORE_STATUS:

654AH F3 DI 25930 243

6570H FB EI 25968 251

In both cases, the Disable Interrupt and Enable Interrupt are being done
by deleting the preservation of the AF Registers (PUSH AF/POP AF). If
your code requires AF to be saved, you must do it prior to calling either
of these routines or any other system routines that use them. Note also
that if you already have the interruption masked when these routines are
entered, it will be enabled when they are exitted. If this proves to be
a problem, replace the Enable Interruption (EI) instruction with a NOP
and do the enable at a more appropriate place in your own code.

6.5.6 GET_NUMBER- Always returns the Dock Bank # for any
memory enabled in the ROM Extension. Unlikely to be a
problem because of 1imited use of the ROM Extension. .

6.5.7 XFR_BYTES- Improperly passes memory select byte for
the case where source and destination are in the same
bank. This is corrected by setting Location 676AH =
5FH (POKE 26474,95).

6.6 GENERAL

6.6.1 Pressing ENTER multiple times with an invalid tape
command on the edit l1ine (syntax error) causes the
system to reset. This is due to overflowing the Bank
Status Stack in RAM Chunk 3/7 due to the multiple calls
to and from the Extension ROM via the Call_Bank code
without normal termination (the error causes a RESTART
8 to be executed out of Home ROM code called from the
ROM Extension). It shouldn't take anybody that many
tries to get a tape command right, so this is not a
real problem, but you may want to keep it in mind. For
any call made through the 0S RAM services, you should
have a corresponding return to keep the structures .
clean,
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6.6.2

6.6.3

6.6.4

6.6.5

ON ERR GOTO - If a non-existent 1line number is
specified, followed by an error, the system will hang.
The ROM code is in an endless loop trying to report the
absence of a valid error handler to the non-existent
error handler... On some errors, you will get an
unexpected 0 0K termination showing the 1ine number of
your Error Handler. This is because some ROM routines
temporarily clear the INTPT Flag (Bit 7 of FLAGS).
This flag is set to O when checking syntax and set to 1
when executing; if an error is detected while the
Flag=0, the error handler code is branched to but is
not executed.

Parameters to the SOUND command are not fully
validated, therefore you can specify a number beyond
the valid range for a given operation and not get an
error, for example, you can write a value greater than
63 to the Enable Register (Req.7), possibly changing
the I/0 Port used for reading the joysticks from input
to output. If you specify a number larger than 255
(FFH), only the least significant byte will be actually
written to the Programmable Sound Generator. Access to
PSG Reg. 14 (I0-A) used for the Joysticks is also not
precluded via the SOUND command.

If you experience difficulty in reading the
joystick(s), do a write to PSG Regq. 7 clearing Bit 6 to
0 to guarantee that the joystick path is enabled for
input (see Section 4.3). This write can be done by
executing a SOUND 7,63 (or any value less than 63).

The INTEGER function for (-65536) gives an incorrect
result of -1, and for other cases where the result
should be -65536, it gives -1E-38, Since the ROM code
cannot be changed, there is no correction.

If you respond to the SCROLL? message using multiple
keys such as Cap Shift/2 or Cap Shift/Symbol Shift, you
will get strange results like dumping of the Edit Line
with the "C" or "E cursor, display of ROM data, or
multiple scrolls., Stick to single key responses and
you won't have any problems!

When DELETE (Cap Shift/0) is held down to do deletion
of characters in the Edit Line, sometimes it outputs
the DELETE Keyword instead (it should not do this in
auto-repeat mode). This is especially noticeable when
the input line is long. Since the ROM code cannot be
corrected, you must try releasing and pressing the
DELETE key at differing frequencies and you will be
able to get past this "Bug".
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APPENDIX A

HOME ROM MAP

LINK 1.7 nava 1E22 TYNTAX
DEF 201D SYNTAX
LOAD MAF DELREC 1750 LIST
MODULE ORIGIN LENGTH DELZYM OR7E 102
DEL_DE 174D LIST
BLOCK 0000 0000 DEL_¥ OBFD  I0_2
BASIC 0000 0227 DESLUG opoD I0.2
KSCAN 0227 0209 DE_HL 16462  LIST
10_1 Q0500 Q502 DIGIT? 2009 INOUT
) (I 0AO2 0O31B DIM ZFCO IDENT
EDIT oDp1D 0AR2 DIVIDE 2SAE SUMS
CHANS 13%F 0142 DRAW 0 ) GRAPHS
LIST 14E1 ozD4 DRAWLN 2213 GRAPHS
AROS 17BS 0190 DRAW_L 22810 GRAPHS
SYNTAX 1745 0O%0A DUMPPR 0A23 10.2
SYNTWO 214F 04BR4 DYADIC 1B0OC SYNTAX
GRAPHS 2403 0z51 ECHO OCR3 10_2
EXPRN 354 041C EDIT_K 0ORS2 10_2
IDENT 2070 Q2E? END? 1R44 SYNTAX
INQUT 2059 0301 ENDSTT 1ARY SYNTAX
SLIMS ansA 03zA ENDTEM 1B4A SYNTAX
CALC 24 0437 ERASE Z%Da SYNTWO
FLUNCTS ZABRB O1CE ERRZ 1891 SYNTAX
TAPEMSG 3039 0033 ERF4 iFCF SYNTAX
CH_ZET 2000 0200 ERRSZ 07C1 10_1%
ERRA Z8AC SUMS
GLORAL ADDRESS MODULE ERRE 1F29 SYNTAX
ERRH 237E SYNTWO
ACS 3ICSE FLINCTS ERRO 122D EDIT
anhD 2303 SUMS EXCUTE 1A0S SYNTAX
ALNLUM? 2044 IDENT EXP FADF FLUNCTS
ALPHA? 2304B IDENT EXFRN 2254 EXFRN
ANGLE IRVE FUNCTS FIND_L 146D6 LIST
AROS 13CA ARDS FIND_N 2070 IDENT
ARRAY Q7C% cAaLC FIX_u 1F23 SYNTAX
AR_LN 1 7EA ARNS FIX.it 1F1E SYNTAX
AR_NXT 17FF  AROS FLASHA 1600 LIST
ASN SC4E FUNCTS FLOAT 2656 SLIMS
ATN 2BFD FUNCTS FOR 1073 SYNTAX
ATTRYT 0710 10_t FORMAT 25CC SYNTWO
BREEP 0434 KSCAN FP2A 2193 INOUT
BORDER 243E SYNTWO FPZEC 3160 INOUT
BREAK? 2009 SYNTAX F_ATTR 2307 EXPRN
CAT 2508 SYNTWO F_INEKY Z29F2 EXPRN
CHCODE Qz71 KZCAN F_PI 29ES EXPRN
CHINIT 11AA EDIT F_FNT 2624 GRAPHS
CHK._SZ 1FBB SYNTAX F_SCRN 223E EXPRN
CIRCLE 2679 GRAPHS GETAL 17CF AROS
CLCHAN 13RE CHANS GET-EL 2054 IDENT
CLEAR 1F34  SYNTAX GET_LN 1224  EDIT
CLEL 1%3F EDIT GET_XY 24640 GRAPHS
CLLHS 0O8A% 10_.1 GO_SUR, 1tF9? SYNTAX
CLOSE 139F CHANS GR_COL 238C SYNTWO
CLPR OA3S 102 HIFLSH Z41D SYNTWO
CLR_EC 1F39 SYNTAX INCH 11E1 EDIT
CL3 OREA 101 ININT ZOF9 INOUT
CLS_B O97F 10.1 INIT OD31 EDIT
COLITM 22046 SYNTWO INPLIT 228 SYNTWO
COLOUR 23DE SYNTWO INST 12R8 EDIT
CONT 1EE4 SYNTAX INSA OAE7 102
cos 2FECS FLINCTS INSERT 1288 EDIT
CP_BC 14E2 LIST INT SACA FIINCTS
CTRO 271A CALC INTDIV 2ABB FUNCTS
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INTPT?
IN_K

1_3EQ
JUMP
K_EASE
K-CLS
K_DUMP
K_LIST
K_LLST
K_LPR
K_NEW
K-PRIN
K_SCAN
LCU2
LDDE
LDMES
LDTVCU
LE3
LED18
LED4
LET
LINENO
LIST
LN

LPO
LS4
LT22
MOVE
MULT
NC_HL
NEGATE
NEW
NEWDEV
NEXT
NEXTCH
NEXT_L
NOTKBE?
NXT_HL
OPCHAN
OPEN
OPTNO
OUTPUT
FAEDCB
PARP
PASSEM
PAUSE
PHLAF
PLOT
PLOTBC
PLUGIN
POPSTR
PRSCAN
PR_CUR
PR_TV2
PSHSTR
PUT
PUTDIG
PUTMES
PUT_BC
PUT_LN
PUT_SR
P_LFT
P_NL
P_RT
P_ZEG
RAMNO
RAND
RDCH
READ
RECLEN

2229
OCOE
2246B
1EF3
azSC
023Q6
QAQ2
1545
1541
2153
oD1D
2159
02RO
122D
213D
3CA3
041A
00SS
OEZF
OESD
2ERD
1768
14E}
2B2E
15AC
1A44
1BERC
2500
2448
0077
2220
opa2
z4p2
1DS5
0074
14658
2380
20469
1445
1424
1249
31A1
ZE74
03F3
2589
1FEB
OC4F
262%
243E
0000
2FAF
0A4A
162D
0776
2E70
15C%
11EA
073F
1788
1795
15A1
053A
0564
05%4
Z217E
377F
1ED4
11CF
1097
1720

EXPRN
In_2
SYNTUG
SYNTAX
KSCAN
101
10.2
LIST
LIST
SYNTWO
EDIT
SYNTWQ
KSCAN
EDIT
INOUT
TAPEMSG
101
BASIC
EDIT
EDIT
IDENT
LIST
LIST
FUNCTS
LIST
SYNTAX
SYNTAX
SYNTWO
SUMS
BASIC
CALC
EDIT
SYNTWO
SYNTAX
BASIC
LIST
SYNTWO
EXPRN
CHANS
CHANS
SYNTAX
INOUT
IDENT
KSCAN
SYNTWO
SYNTAX
BASIC
GRAPHS
GRAPHS
BASIC
IDENT
102
LIST
10_1t
IDENT
LIST
EDIT
I0_1
LIST
LIST
LIST
Io.1
10_1
T 1
FYNTWO
CALC
SYNTAX
EDIT
SYNTAX
LIST

REMG2Z
RESET
RESTBC
RETURN
RND
ROOM?
ROOQT
RSET
RETESTR
R_ATTS
SCRL
SCRMBL
SEARCH
SELECT
SEL.HL
SENDCH
SENDTV
SEPRMT
SETCUR
SETTVC
SET_AT
SHIFT
SIN
SKIP
SKIPIT
SLICER
SMINIT
SOUND
SRCHSC
STBOOL
STDE.S
STDE_U
STKUSN
STK.0
STK.A
STK..BC
STK_M
3TOP
STRITO
STTVCU
suB
SUBLIN
SUBLN1
SUMSLD
SYNERR
SYNTAX
TAN
TCHL
TEM1
TEM1O
TEMé&
TEMP38
TEMP39Y
TERM?
TESTO
TIMES
TOKENS
TO_THE
TRUNC
TVFUL?
TV.COL
UPD_K
USRRET
WRCH
XEY
X-CALC
X_T_HL

12CA
1334
1ECA
1FD4
29RA
3768
2CLT
24%4
1ZA8
0338
0929
2603
1268
1230
12483
11ED
0500
3C39
0914
0914
OSB2
339C
2RDO
1D28
25469
2E10
11Ct
2123
1374
3926
314C
314A
2059
1CS51
Z0E6
30E9
2773
1C59
220F
OSF3
33CE
146F0O
146F3
3379
1BED
1A27
2BFS
0078
1E82
1BEF
1BES
19E0
19E1
2LE?7
3904
3439
00
IC6D
25032
0790
2ZER
02E1
3282
0010
10D
134E
13463

EDIT
EDIT
SYNTAX
SYNTAX
EXPRN
CALC
FLNCTS
SYNTWO
CHANS
I0.1
10_1
GRAPHS
EDIT
EDIT
EDIT
EDIT
10-1
TAPEMSG
10_1
10.1
101
SUMS
FUNCTS
SYNTAX
SYNTWO
IDENT
EDIT
SYNTAX
EDIT
CcaLc
INOUT
INOUT
INOUT
SYNTAX
INOUT
INOUT
CALC
SYNTAX
SYNTWO
101
SUMS
LIST
LIST
SUMsS
SYNTAX
SYNTAX
FUNCTS
BASIC
SYNTAX
SYNTAX
SYNTAX
SYNTAX
SYNTAX
SYNTWO
CcAaLC
suMs
BASIC
FUNCT3
SUMS
101
SYNTHO
KSCAN
CALC
BASIC
INOUT
EDIT
EDIT

PROGRAM BLOCK -~ 4000 BYTET

ENTRY: 0000
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LINK 1.7

LOAD MAP
MODULE

XBASIC
TAPE
INIT
CHNG_VID
PASSING
BS

OLOBAL

AKEY
BLDSCT
CALL_B
CHNG_V
CLDFIL
EXINIT
GOTO_P
LOAD
MERGE
OPDF IL
PASSIN
RD_BIT
RESSCY
R_EDGE
R-.TAPE
SAVE
SLVM
W_BORD
W_TAPE

EXTENSION ROM MAP

ORIGIN LENGTH

0000
00468
08E7
ODBO
OF43
OF8A

ADDRESS

08AA
09F4
OF 99
OESE

00468
087F
04C9
0193
0047
001E

MODULE

TAPE
INIT

BS
CHNG_VID
CHNG_VID
INIT

BS

TAPE
TAPE
CHNG_VID
PASSING
TAPE
INIT
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE

PROGRAM XBASIC ~- 1000 BYTES
ENTRY: 0000

DISPATCH
GLOBAL

BANK_E
BS_MAX
BS_SP
CALL B
CREATE
DISPAT
GET_CH
GET_NU
GET ST
GET WO
GOTO B
GOTOE
INT

1000
ADDRESS

6499
6315
65CE
6500
66E8
6200
" 6440
64SE
6405
6316
6572
6815
R2AE

0624 THIS MODULE IS COPIED TO RAM 6200 (space reserved 6200-683FH).
MODULE Relocated to RAM F9CO-FFFFH when second Display File is used.

DISPATCH
DISPATCH
DISPATCH
DISPATCH
DISPATCH
DISPATCH
DISPATCH
DISPATCH
DISPATCH
DISPATCH
DISPATCH
DISPATCH
NISPATCH

138

ORIGIN

TABLES: FIXTBL 1000
JMPTBL 1£0C

UNUSED: 1624
107C

LENGTH
007C
0124
06DC
0160



Lo

QK. CODE M 2THT SOURCE STATEMENT

MLz 0000
0039

s

Fe

s

oS

€3
DD3E02
003603
aF

CE3
€B12
17
210000
cB2S
cels
A7
ED=2

400
421
L
423
aza
423
426
427
426
429
420
431

azs
433
434
433
426
437
438
439
440
44

442
442
444

443
444
447
443
44c
450
4%1

452
453
454
453
436
457

4%9
4460
461

442
442
464
443
4566
aL7
463
aL=
470
471

472
a7z
474
473
476
477
478
479
430
481

483
484
423
836
437

491

S13
514

S19

«LI3T (N
sLIST (N

S INCLUDE NEW_SYSVARD,

ATM . @

3 HERE ARE =OME NEW 5)5TCM VARIABLE DEFINIY QNS

L

3

2TKEL
SADDPT
<DATPT
HS
HI_LSN
ENG

HZ_MSN
ABN

HSP
3TA.L
o
STA_D
LOWNYP
FREE_BYTES
PRM.OUT
HOR_SEL
BANY.
UPD_K

1

13

EQUL
EQU
EOV
EU
ECU
EoU
EQ
(3}
ECn)
EQU
E
EOQU
EQU
EQu
EQU
Ew
EQu
EoV

SO0

OF SH 1SOLND CHIP ADDR PURT
OF &H SSOUND CHIP DATA FORT

40H

HS

BNA

OAOH

AbN $HS " REG
ABN

OC O

cHD

ADDR

OCOuLTH SRESET NYBBLE STEERING {OGIC CMD

32

a

10

11
02E1M

GLOBAL DISPATCH. INT, NMl. PUT_WORD. GET_WORD
GLOBAL WRITE_WS_REQG, READ.P3.REG, OGET.STATUS. GET_NUMBEKR

GLOPAL GET_CHUNK. BANK_ENABLE .
OLOPAL XFER_DYTES,

GLOBAL CREATE_BITMAP, MOVE_BYTES

DISPATCH (SVC_CODEs

PASSED ON STACK)

SYC.CODE IS A 16 BIT QUANTITY. BIT

OTHERWISE IT WILL DO A CALL_BANK.

GOTO_PANK, CALL _BANK
BS_MAX_BANK, BS_3P

15 1S USED AS A JAMP FLAGI IF

s

L3

3

s SET, THE DISFATCHER WILL DO A BOTO_BANK TO THE SPECIFIED ROUTINE,
1]

t

]

1

JMPTRL
LAST_EXT._SVC
LAST _RAM_SVC
3

%

]

DISPATCH

D_EXT

D_HOME
D_SAVE

EQU
EQu
Ecy

CRG

LD
AN
PUZH
FLetH
[ M ]

1IFFFH
13
4 200M
IX. O
X, SF 3IX = SF
I SREZERVE A WKL OM THE STACK
AF $EAVE RENS
bt
(L3
H
Es (1Xe2)
Dy (1Xe3) 1DE = SVC_CODE
A
E
D 1DE = 2+DE
1A = JUMP FLAG
HL. LAST_EXT.SVC
L
L] THL = 2sHL
A
HL. DE ICOMPARE HL. AND DE
NC, D_EXT 1IF DE <= HL

HL:» LAST_RAM_SVC
t

H

A

.. DE

C. D_HOME
9§, 253
CET_STATUS
8, 233
D_SAVE

B, 204

C+ OFEM
D.SAVE

B, 293

C. 0

AF

BC
HL. JPTBL

&U m
B, 234
OET_WORD
DE. ML
BC

AF

A

Z, b.cAaLL
tIx-2), C
(I1x-1). B
Le (1X)
He (1X+1)
(I1X+3)s H
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tHERE FOR RAM-BASED SERVICES
$GET STATUS OF MOME BANK
$BC = HOME BANK / HORIZ-SELECT

THERE FOR EXT. ROM BASED SERVICES

1SET BANK_ENABLE PARMS FOR HOME

ISAVE JUMP FLAG AND BANK_ENABLE PARMS
SCALC. ADR OF TABLE ENTRY

SREADN TABLE ENTRY

YRESTORE JUN FLAG, ETC.

tPUT BANK#® AND HOR-SEL ON STACK
$SAVE RET ADDR
tPUT REY ADDR BACY. ON STACK



62EF
&2F2
&2F3

&2F A
&2FE
&2FA
&2FD
&2FF
6301
6303
&304
&305
£306

Fi
o724
DOEENC
| g C¥ a3

DDLAOT
LL75FE
DD74FF
DLSEQL
DD&607
DO?T00
DD7401
oR7I0L
DD7003
pR7304
on720%

FS
ET

7C
BT
2001
€9

sS4y
p3 |
53
S54
ST

55
337

Sen
567

Te9
$70

72

610
é11
612
613
614
©1%
616
617
618

DocALL

INT

LITR

PHLAF1

Lo (1X+2), L

Lo t1x+1), D $SET P STACK FOR GOT RANK
Lo (1x), € 1PUT ADIR NN STACK
FoF 2] IRE-TORE REGEZ
[0 o e
ror o
For Ar
[y A COUTO_PANK SHERE IF JUMP FLAG NOT SET
Lo Le (IX) SSET UF STAN FOR CALL.RAM
Lo Hy (IXel) sPUT PET_ADDR IN PROFEFR LOC
PUSH o,
Lo L. tTXx+4)
LD H, (IXeS)
(8] (IXx-2), ¢
L (IX-1)s H
Lo L, (1ryes) TPUT PRM_CUT IN PRPER LOC
(W He (1X+7)
Ln tIx), L
(8 J {IX+1)y H
Lo (IX+2)y € SPUT BAaNE. &, HE ON STaly
LD (IX+3), B
Lo {1x+8), E SPUT ADDR ON STACH
Lo {IX+3), D
POF .8
Lo (IXe+&), L
LD (1Xx+7)y H
POP HL tRESTORE REGS
POP DE
POP BC
POP AF
CALL CALL_DANK SHERE IF JUMP FLAG NOT SET
RET
1RST Sét HERE TO SERVICE INTERRUPT BY READING KEYROARD
PUSH AF
PUSH HL
PUSH Ix
Lo H, O
ADD H.., SP
PUSH DE
Lp A, (RE_MAX_BANK )
LD E. A
LD | O]
INC [« 3
INC DE
AN A
SBC H.. DE
EX DE, HL
Lo 1X. ©
ADD IX. DE
PP DE
LD P, IX
caLL SAVE_STATUS
PUSH BC
[Ny Hy OFFH
CALL GET_STATLS
iLn B. OFFH
Lp A, C
ANL OF &M
LoD C- A
CALL BANK_ENARLE
POF BC
LD HL, (FRAMES) tNOW INCREMENT FRAME COUNTER
INC HL
LD (FRAMES) . HL
LD AN
OR L
JR NZ.LIT3
INC (1Y=-Y+FRAME2)
PUSH BC
PUSH DE
CalLL UPD_K
POF DE
POP BC
IJUMP HERE TO POP ML, POP AF, ENABLE INTERRUFTS & RETURN
Lo X, ©
ADD I1X, &P
CALL RESTORE.STATUS
INC Ix
[84 P, X
POP Ix
POF HL
POF AF
El
RET
tHERE TO SERVICE NON-MASKARL.E INTERRUPT
t1F (NMIADD) = O THEN RETURNS STRAIGHT AWAYS
tELSE, JMPS TO (NMIADD) WITH HL (ON TOP)., AF & REYN ADDR ON
$ THE STACK.
PUSH AF
PUSH ML

Z.LNI2 $IF NO USER-SUPPLIED SERVICE ROUTINE
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4311
Lk
63172

623C
4350
L2TE
SISF

£362
4365
4344
&7
4342

436C
£26E
6I5F
4371
6373
437%
8376
s27e
4374
&37¢C
537€
£280
6232
8-k
6383
4338
4£38B
£33C

€1
FI
EDAZ

Fo
cs
e
CONEca
e
S0
L34
COO%Ae

JEQ7
D3IFS
DBF4

rrvs
447
A48
449
ATQ
651
632
453
[3-2)
£5%

&57
658
&39
L&0
L2 3]
442
643
bh4

647

497

702
703
708
708
704
707
70

710
711
712
713
714
73S
716
717
719
719

LNI2: POF HL
POF AF
RETN

]

|
PFS_MAX_BANK
'

1 GET.WORD (ADIR:

CET _WORD

PUT_WORD

WRITE_BS.REG

WRITE.PS.REG

DEFS

FUT_WORD (WORDS DE.

PUSH
PLISH
CALL
PUSH
Lo

CALL
Fop
POP
REY

HL,

1 STHIE 1€ A COPY OF MAX_DAN

BANY ERT WORDIHL )

AF

BC

e
GOY_NUMBET:
AF

[P

E. A
CETY_3TATUS
BC

GE T _CHUNK

B. D

¢, A
BANK_ENABLE
€, (ML)

M
De (HL)
M
DE. ML
-

L

A
.ENARLE

GRHE

$SAVE REG:

IGET RANK @ OF FRINFR NF AL

1GET STATUS OF IWNER

t3ET HS FYR GETTING AT ADDR

tFUT IN ACTIVE LOW FORMAT

TENABLE ADI®
VREAD THE WORD

$REENAPLE OWNER OF ALDR
tRESTORE RECS

ADDRt HL, BRANK: B)

(REG_ALUDRT D. REG_DATA:

AER

H, D

L, ©

A: (LOWNYB)
AF

As (HL)
AF

A, 7
(SADDPT), A
As, (SDATPT)
B A

A, OEM
(SADDPT). A
A. (SDATPT)
c, A

A, 7
{SADDPT) &
A, 40M
(SDATPY),
A, OEH
(SADDPT)

A
(SDATPT),

» » » » »

(LOWNYD) »
A, E
(L) A
A

1SAVE REGS
SGET BANK # OF OWNER OF ADDR

1GET STATUS OF OWNER
$1SET HS FOR CGETTING AT ADDR
SPUT IN ACTIVE LOW FORMAT

1ENABLE ADDR
tWRITE THE WORD

tHEENABLE OWNER OF ADDR

&)

81 SAVE REGISTERS

THL = MEMORY MAPFED ADDR
15AVE (DEOOOM)
1SAVE (HL)

TSAVE VALUES OF SOUND REGS 7 AND E

ISET I0A CHANNEL TO OUTPUT

VRESET NYPBLE STEERING LOGIC
SWRITE LSN OF DATA



LAOT
HAOL
&A07
LY 1o
LA0H
&40K]
GA0E
6410
~411
6/1%
23
X2V -3
&4y
tALE

CBZF
CBIF
CB2F
7?7

JEO7
O2FS
76

D2F4
JECE
D3IFS

D3F&

F=
[
7€
FEFE
282
FEFF
81D
A7
SHIF
1420
23
Cp=Ce3
1640
1E£0

720
721

774
7%
774
777
775
77
70
7&1
732
78
7e4
7e%
784
7€7
7%
?s:{:
790
751
732
79z

T
Ty
%7
7=
79%
a0
£01
30z
O
804
/0%
B
207
eod
ene
810
g1
ez
&1z
€14
a1y
81¢é
a17
[ 383
819

- e av en

GET_STATLIC

EAD_P<_REG

sRA
3RA
3RA
LD
LD
T
LD
ot
LD
ouT
LD
ouT
FoP
LD
FOP
LD
Fp
PP
FoP
RET

LR
PLISH
FLISH
LE
(R
Lo
PUSH
LD
PLITH
LD
ouT

LD

XOR
ouT
Ln
LD
Lo
AND
Lo
Lr
Lo
SLA
£tLa
SLA
LA
OR
Lo
POP
Lo
wir
Lo
our
Lo
ouT
Lo
ot
FOF
Lh
OF
L
[SLH
PR
POF
RET

GET_RANI_STATUS (HANY

PUSH
FLISH
L
CcF
JR
cP
JR
AND
JR
Lo
Lp
CALL
LD

(M
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A
A
A
tHL), A IWRITE MSN OF DATA
A, 7 $RESTORE ZQUND REGS
(SADDPY) .
A, B
(3DATPT) .
A, OEH
{SARDPT) ,
A, C
(3DATPT),
AF

» » » »

(ML), A tRESTORE (ML)

AF

(LOWNYB) » SRESTORE (CEOOOM)
HU SRESTORE KEGISTERS
e

AF

>

READ_BS.FEG cLIN_ANIKRS e PICN_ADRe: B3 Fd1F _TanvTa: L)

AF VEAVE REGISTEFR:

B

HL

H. D

Ly O THL = MEMORY MAFFED ALK
A, (LOWNYE) 1SAVE (OECODH)

AF .

Ay LHL) ISAVE (HL)
AF

A, 7

{(ZADDFT): A $SAVE VALUES. OF SOONDy KEGS 7 ANL E
A. (SDATPT)

k. R

A, OEH

(SADDFT). A

A, (SDATPT)

C. A

BC

A 7 1SET I0A CHANNEL TO OUTFUT
(SADDPT) .,
A, 40H
(SDATPT) .,
A, OEH
{SADDPT),

A
(SDATPT) .
A 2
(LOWNYE) . tRESET NYPBLE STEERING LOGIC
A, (HL) tREAD LSN OF DATA

» » » » >

A (HL) SREAD MSN OF DATA

E. A SRETURN RYTE DATA IN E
BC

A, 7 SRESTORE SOUND REGST
(SADDFT) .
A, F
(SDATFT) .,
A, OEH
{SADDPT)
A C
(SDATFT),
AF

» D P D

(HL)Y A IRESTORE (HL)

nF

(LEWNYEY . A SREITORE (OEQOOH)
HL tRESTORE REGISTERS

B
ar

t B STATUS ¢t B HORIZONTAL_SELECT: ()

AF $SAVE SAVE REGS

I, GS_EXY LIF BANIY = 204
2. GS_HOME $IF BANY = 2TT

1, OS_DOCY: tIF BAN = O
Dy BNR SHERE IF EXP. BAN

WRITE_BS_REC
D. HS_LSN
€. HS_MSN



~44L
~33E
£ 34F
44%1
4%3
4433
£4%6
£4%7
s~ama
A439
4£43A
~43C
4430

A4TE
LHATF
4440
44463
Al LN
L8457
LHALE
L44H
&44P
L340
LAAF
46470
4472
4474
[ ¥
A477
L4478
478
4478
&47D
&47F
A481
4482
LA
L4326
A7
L4058
448A
648C
LA4DE
L40
4492
4433
A493
4496
497
2492

6499
4434
4498
£49C
449D

CDRLAT
7B

OE 0
| O]
Fi1
L

[
TAN
VA0
LB3F
10FC
K
47
AF
27
17
t ¥D
ci
(a4

e20
erl
822
824
e2s
€26
827
82
829
&30
831
a2
€33
&4

axs

17
18
ot

0S_HOME
GS_DOCK

OS_EXT

G EXIY

t OET_CHONE (ADDK: MUt
]
3

CET _CHUN

GC.SHIFT

GC_ROLL

GET.NUMEER

GN_CHECK

GN_RD_DOCK

GN_HOME LD
GN_DOCY.

GN_EXP
ON_EXIT

]
1
$  BANE_ENABLE
'
]

BANK_ENABLE

CALL READ_BS_REC
LD A, E
CFL
LD C. A
Lo b, STAL
Lo €. STA_O
CALL READ_PS_REC
LD B, E
JR GS_EXIT
Lo BC. O
JR OS_EX1Y
IN A, (DKHSPT)
cPL
Lo 8. A
LD C, O
IR GS.EXIY
InN A, (HREXFT)
AND 80H
CFPL
RLCA
L B, A
IN A, (IKHSFT)
CFL
AN 1
OR k
(4 ¢ B, A
Lo ¢, o
FOf LE
Fow AF
KF1
MaQzrs Al
FUtH e
Lo A, H
Lo K, 5
SRL a
OONZ GC_SHIFY
INC A
LD B:. A
XOR L)
SCF
RLA
DN GC_ROLL
POP BC
REY

SREAD HE

SREAD STATUS NYBBLE:

SRETURN O FOR HOME BANI. STATUS
SRETURN DOCK BANY. STATUS

SCLEAR ALL PITS EXCEPY BRIT 7
SPUT ACTIVE LOW BIT IN BIT IERC

SRESTORT D. C

PTAVE B
PUHUNE NIMEER a HISH X BITE OF
$ H S0 THIFT H RIGHT & EHITS

$CHEATE MASK BY ROLLING A 1

t LEFT CHUMY NUMKER+D TIMES,
¢t THE 1 COMES FROM THE CAKRRY
! FLAG

1RESTORE B

GET_.PANK_NUMBER (ADDRt ML{ PANK_NUMPERS A)

1 SAVE REGS

(BS_MAX_BANK) SGET LARGEST BANK NLMBER

t1IF NO EXP. BANKS

ISEARCH ALL EXP. BANKS

$FOUND THE CHUNK, SO EXIT LOOP
INOT IN EXP. BANKS. SO CHECK DOCY
VIF CHUNK > o,

tCHECK IF IN EXT., BANK

BANE
30 RETURN 2%4

tNOT IN EXT,

1IN EXT, BANK.,

1IN HOME BANK., 30 RETURN 2SS

TFOUND CHURES 1N DOCK. SO RETURN O

SRETURN EXP. BANK NUMBER

tRESTORE REGS

$SAVE RECISTERS

PLISH BC

PUSH DE

CALL GET_CHUNY.
LD C. A

LD A

AND A

JR Z. ON_RD.DOCK
LD B. A

LD E. B

caLl GET.STATUS
AND [

JR 2, ON_EXP
DUNZ GN_CHECK
IN A: (DKHSPT)
CcPL

AND [

JR Iy GON_DOCK
DEC

JR NZ, GN_HOME
IN A, (HREXPT)
AND 8OM

LD D. A

IN Ay (DKHSPT)
AND 1

RRCA

AND D

SR 2+ ON_HOME
LD A, OFEM

JR GN_EXIT

A. OFFH

SR GN_EXIT

R A

R GN. EXIT

LD A, B

POP DE

POP BC

RETY

BANK: B, HORIZONTAL.SELECT: C)
PUSH AF

PUSH BC

PUSH DE

PUSH HL

Lo H, B

143

THEM CAN’T BE IN EXT.



3A1563
A7
311
1680
1E0C
cuSCo3
1640
Fo

79

oF

SF

F1
CO3Ce3

79
A7
011
79
FEFF
LEOS
OBFF
CRBF
D3FF
7%
oF
D a
1:24F
79
FEFE
2010
DEFF
17
LpLe
1F
OZFF
CR7F
et ]
DEF 4§
DYl Scd
DaFa
1637
TRF 4
CR
D3Fa
1620
UPFa
oF
F
7%
F
L)
oF
NxFa
£R4]
200(
DEFF
CHEF
L3FF
DRF &
CED?
LxFa
>
FEFF
JRoE
1650
-
CPTCe
1640
=
oF
-2
CDSLe3
€1

(]

(9]

F1
(-]

Fe

[ (]
DRFF
0wo

[ x]
L7700
op2:
LEF &
DD7700
[ 0 O]
JIA1TLR
A7
200D
47

s
CNoO%ss

20
921
2

223
924
23
924
Q27
928
L
930
231
32

N

o7
I
oy
og2
e
one
°gs
o8
“Ry
o
°QC
91
L- -]
093
Q04

Lol
@37

1040
1001
1002
1002
1004
100%
100¢
1007
| s
OO
1010
1013
1012
1om:
1014
101
101
1017
1018
101¢
1020
1023

BE_SKIP

PE_EXT. 0K

BE_NTDOCK

BC_NTEXT

BE_CHE_HOME

BE_EXIY

gm-=-m--

VE_STATLK.

§5_LOOP

T
BIT

N

RES
oY

ourT

IN
RES.
ouT

IN
RES
oY
LI
CF
R
L
(8 d
CAaLL
LD
Lo
cPL
Lo
CALL
FOF

FOF
POF
POP
RETY

FLIGH

A, (BS_MAX_BANK)IOET LARCEST BANK NUMBER
A

2. BE_SKIP tIF NO EXP. BANKS

D. BNA

€, C

WRITE_PS_REG

D. HSP

L4

A, C

€, A

WRITE_BS_REC $TURN OFF APPROPRIATE BITS OF
t ALL EXP. BANKS

A, B

A

NI. BE_NTDOCK

A.C

OFFH

1. PE_EXT.OK

A, (HREXPT) IHERE FOR DOCX

7. A

{HREXPT)., A

A, C

(DKHEPT). A SENABLE DOCK
BE_EXIT

A. B SCHECK IF EXT.
OFEH

NI, BE_NTEXT

A, (HREXPT) tHERE FOR EXT.

[

{HREXFT), A
7. A

N2. [E_ZEY
A, (DEH3PT)
[ <Y

(M HSPT ), A
BE_EXITY

A, (IFHZFT)
0, A
(IFHEFTY, A
KE_EX)Y

A, (DEHSPT) tDISARLE ICH

E. A
A, C

(DFHSFT). A

O. C

NI, BE_CHE_HOME

A. (HREXPT) tDISABLE EXT,

7. R

(HREXPT). A

A. (DrHSFT)

O, A

(DKHSFT), A

A, B TCHECY: IF HOME
OFFH

7. PE_EX1Y 115 HOME. SO DONE
D BNA SWRITE NEW EXP. BDAN' STATUS
E. B

WRITE_PS_REG

0O, HE

A C

E. &
WRITE_PS_REG
HL SRESTORE REGISTERS

RAR

SAVE_BANI _STATUISES (STATUZ_ADDR: IX)
PUSHES THE STATUS OF ALL BANME ON THE STAC(K

AF tSAVE REGS

BC

e

A, (HREXFT) 1SAVE EXT. BAM. STATIH:
SLEAVE F1YS O-& ALONE' NOFPS FUT N
t TG FEEF ADDRS THE SAME

tIX), A

>

A (DKHSPT) $OET DOCK PAN: STATUS

(IX). A

1x

A, (BS_MAX_BANI ) 1GET NUMEER OF BANKS

a

1. SS_EXIT

k. A tSET UFP COUNTEK

E. B 1DANK WNUMBER INTO E

CET_STATUS 10ET BN STATUS OF PN 8P



402C pL719%0 1022 L (Ixy, €

CRF U O] 1023 INC X
4541 a3 1024 Lo 9, £
6TAZ 10F4 102% N2 €S.LO0P 10 FOR ALL
&4 - DD2P 1024 SS_EXIT DEC 1x
6548 [} 1027 FOP 143 IRESTORE REGS
6347 (4] 1020 FOP BC
eTAS F3 1020 POP AF
4549 cy 1030 RET
1031 ¢
1032 1
1033 1 RESTORE.PANK_.STATUSES (STATUS_ADDR: 1X)
1036 3 .
1033 MESTORES PANK STATUS TO ALL DANKS
1036
1037
544 (2] 103 RESTORE.STATUS PUSH AF 1SAVE RECQE
&34P s 1039 PUSH [ =
&340 | ] 1040 PUSMH DE
4540 DD7EVC 10431 [E ) A, (1X) $0ET EXT. ROM STATUS
&7 LFF 1042 ouT (HREXPT), A
63%2 DD2 1043 INC 1
&304 DOTEOO 1044 Lo A, (IX) SCGEY DOCK PANK STATUS
6357 DIFe 1043 ouT (DKHSPT), A
&3%Y pr22 1046 INC 1x
¢35 IA15363 1047 LD A, (BS_MAX_DANK)ICET NUMBER OF BANKS
¢5SE A7 §046 AND A
635F 2008 1049 JR 2, RS.EX]IT
85461 47 1050 (¥ J Py A S$SET UF COUNTER
6362 DDAENN 101  RS.LOOF L C, (I1X)
6T CDOveA 1052 CALL BANK_ENABLE SWRITE BAN' STATUS OF BANY OF
6366 D023 1092 INC i1x
4348 10F & 1074 DuN2 RS L OCP D0 FOR ALL
[ 2139 [« 1055 RS_EXIY DEC 1x
624E m 1038 POF DE SRESTORE RECGS
&DIF (4] 1037 POF 8C
%70 Fi 1075 FrE AF
¢371 Ccy 1099 KET
FLCCUR |
1061 ¢
lg::-’ t GOTO_BAN (Batd'. HRIIONTAL_SELECT, ADLKRt #45SED (N STRL D
1062 3
10464
1067 3 SETL I8 THE IKSTINATION BAE ANL UM WITHUUT KRETLRN Y00 AlWE &5
1084 IN BANE .
1067
1063 3
[ QO DRG] 106 GUTO_ BN (8 ] 1X. 0 $IET IX TO IF
Lo 1070 ALD Ix. =P
JO S 1071 Ry (1x), C t3AVE B AND TRATH RET allF
[ 2ev ] 1070 Lk (Ixels, B
LDEECT 10732 Lo Co o tlre) tHET FARME Fik BANK . ENABLE
| UL ERR K] 1074 LD B, (JXxe)
COovas 10T CALL EANK._ENABLE
[n} 1074 POP BC $tRESTORE BC
QL] 17?7 FOF Ix tTRATH FARMS TO LOTO_ AN
DLE § 1078 PP Ix 1GET ADDR
UDE> 1079 MFIX L tIx)
1030 3
ALEC-3 B
1082 1t CALL.BANE (ADDR. BANK, HORIZONTAL_SELECT. FRM_OUT, FRM_IN)
1033 ALL INFUT FARAMETERS ARE PUSHED ON THE STACK
FRNE-T S
13T ¢ CLOMBERS IX
1084 ¢
1087 3
1032 8 SETS P THE BANK AND MAKES A JUMP WITH RETURN RDDRESS TO ADDRE::
1039 3 IN BANK.
10%0 ¢
[ TS B ]
ATZE 1092 BS.STACK DEFS &4
4LSCE 10?3 BS.SP DEFS 2
10v4 ¢
1093 3
L3¢ U7 E3 1096  CALL.BANK EX (SPYe HL 1GET REY ADDR
&3 DD2ACESS 1097 Lo Ix. (BE_SP)
ASUS DOZP 1098 rEC X
&5D7 DD7400 1099 b (IX)e M
[ ] j<liFd ) 1100 UEC 1
(3L DO7S0O0 1101 Lo (Ix), L SPUSH HL ON BS_STACK
&UELF El 1100 FOP HL
ATEQD E3 1102 EX (3P), HL $1GET PRM_IN
ATEL  DD2P 1104 DEC 1x
LBEI DD7400 1108 Lo CIX)s M
&TES Dol 1106 DEC Ix
ATED D700 1167 LD tI1X). L IPUSH PRM_IN ON BS_STACK
ATED DO22CESLS 1108 LD (BS.SP). IX IUPDATE BS_SP
LH%EF oS 1109 PUSH e $SAVE RECS
LIFD) s 1110 FPUSH BC
6%F1 F3S 111l PUSH AF
¢SF2 210000 1112 LD H.. O
4SFS 39 113 ADD ., sp tHL = SP
ASFb 54 1114 Lo [}
L3F7 %0 1115 LD E. L
&OFQ 3AL963 1114 Lo Ay (BS.MAX_BANK)
LIFD 4F 117 Lo . A
LSFC 0600 1113 Ly B, O
4IFE 03 1119 INC [
LTFF 3 1320 1 BC 1BC = MAX_[4N ¢
L&D A7 1121 ANU A



4601 ED42 122 SBC HL. BC
4603 F9 1123 LD . HL
bLO4 DO2 1 OO0 1124 (%) IX. Q
44608 oM e 1123 ADD . IX. DE
660A EP 1126 EX DE. HL . tDE. HL NOW CONTAIN DEST. :Rf
1127 3 POINTERS FOR A BLOCK MOVE
ALOB o408 1128 LD C: (IX+FRM_OUT)
LH0E DD4sLS 112¢ LD B, (IX*PRM_OUT)
[ 238 SECE 1130 LD A, 14
44613 381 1131 ADD A, C
LAt 4F 11232 LD C A
4A1S 3001 1133 JR NC. CB_NC1 IBC = PRM_OUT + 14
&AL7 [C) 1124 INC ] .
44619 EDPO 113% CB_NC1 LDIR TMAKE ROOM FOR BANK STATUS
&&61A ] 1136 PUSH DE
(231 ) ODEL 1137 POP Ix $IX = DE
4610 CDIESS 1128 cALL SAVE_STATUS
£48.20 00210000 1139 Lo IX, O
6424 DD39 1140 ADD IX, SP
AL26 DDAEOA 1141 LD Cs (IX+HOR_SEL) $1GCT PARNMS FOR PANK_ENABLE
429 DLOasOR 1142 LD Be (IX+BANK)
ALC CO9o4a 1143 CALL BANK_ENABLE 1ENABLE DESTINATION BANY
LAZF F1 1144 POP AF tRESTORE REGS
6530 €1 1143 POP BC
&631 (1)} 1146 POP DE
6632 E) 1147 POP HL
&a33 ODE1 1143 POP x $TRASH PARMS TO CALL_BONK AND GET ADDR
4633 ODEL 1149 POP Ix
64637 DDEL 11%0 POP I
6639 CDRCES 1151 CALL JPIX tCALL ADDRE3SS IN IX
ALZC FS 1152 PUSH AF 1 SAVE REGS .
&630 CS 1153 PUSH BC
ALAJE 1] 1154 PUSH DE
&L63F  EX 11958 PUSH HL
LAHA0 DUZACELY 1174 LD I1X, (BS_SP)
La44 ODSEDC 1137 LD C. (1X)
hea7 oLl 1153 INC Ix
L5449 004600 1159 L0 B. (IX)
+54C o0p23 1160 INC 1 %3 tPOP PRM_IN OFF BS_STACK
LO4E OD2I2CELS 1161 Ld {BS_SP). 1IX TUPDATE BS_SP
6452 D121 O0G0O 1182 LD IX. 0
ALTS DpD3% 1143 ADD 1X. sP
440589 JEU8 1144 LD A: 8
AL8SA 3t 1145 ADD A, C
56358 aF 11468 LD C. A
£65C 3001 1147 JR NC, CB.LNC2 TBC & FRM_IN + 3
SASE o4 1148 INC B
L6SF DDOR 1149 CH_NCQ ADD Ix. BC 11X = SP + PRA_IN + 8
tasl ODES 1170 PUSH x
L4463 El 1171 POF o 1HL = IX
AbLH 8 1172 DEC M T = SRC FOINTER FeR BLOCH MOWE
L6% CheAAT 1173 CAaLL RESIORE_ZTAIIES  SRKRESTORE STATLN o0 ALL BANE.
LAAS UDES 1174 FUH R
salA DY 1175 (SN ™ tOF = LEST POLHIIEL Frae Toonk o
223 3 EDBs 117¢ LR TDEALLUCATE SFACE FOR BANI STATLY:
[ 2o E® 1177 EX DE. HU
ok ] 117¢ INC HL
S&6F Fo 117¢ Lo SF. HL 1RESTORE SF
&670 DUZACELS 1160 (A d IX, (BS_SF)
&674 DDAE O 1181 Lo Gy tIX)
&877 [ 1) g &S INT X
&L879 O £00 1183 L B, (1X)
&67C oD 1164 INC 1x tFOF RET ADDR OFF BX_STAC.
&6TE DDIICEST 1123 Lo (BS_SF), 1X SLFDATE BS.SP
SAED (& 1164 PUSH | 4
[CCH) 1187 FOF Ix
Et 118& FOF H tRESTORE REGS
ni 1129 POF DE
<1 1190 FOF B
Fi 119} POF aF
SoHEY DDET 1192 PLUSH X $PUT RET AI'DK ON STARLK
2 (=4 1193 RET
1194 1
1195
1196 + HERE ARE SOME EOLATES WHICH ARE USED EBY XFER_BYTES AND THE KOUTINES IT
1197 ¢ CALLS.
1192 ¢
119y DIRECTION EOU [
1200 BUF_PTR EoU 4]
1201 LENGTH EM 2
1202 DEST_ADDK Eou 4
1203 SKRC_ADDR EQu &
1204 DEST_BANE o e
1205 SRC_KANI: EQU 14
1206 3
1207
1208 ¢ MOVE_BYTES (RYTES_TO.MOVEt' DE, DIRECTION t A)
1209 3
12106 ¢
(222 ED 1211 MOVE_RYTES: [t HL 1 SAVE REGISTERS
&63D DS 1212 PUSH DE :
S4ESE (& 1233 PUSH B
HL2F L1 1214 LD [ -]
2 3t D4 L0% 1215 LD K, (IX+SRC_BANE)
6673 CO?v464 216 CALL ANt _ENAQBLE $tSELECT SR.C BAN
6696 2 1217 (80 B D tMOVE FR(M SKC TO STALK
66°7 4p 1218 Lo G E
&498 DIYSE OO 1219 Lb E. (IX+BF_PTR)
23 ] DU%&OL 1220 LD O, (IXeBUF_PTR+1)
&6%E DIGECS 1224 LD L (IXeSRO_ALDR)
S6AL Dheeny 1222 (8¢ Hy (IX+SRC_ADIR+1)
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&HE7

ALED

DTSN

a7

Jp0T

EDE

O

180%
EDbE
A7
EDAZ
DD7S06
DD7407
cl

El

ES

ce

DDA LOE
Clyo64
a8

L]/]
DDSEC4
DOSAOS
DD&EOC
DDeS0O1
o7

OF
380%
EDBC
0%
180%
EDRE:
Y4
EDA2
DO7504
DD740%
(3]

m

€1

(a4

=4

L1d
ODAECZ
DUALGR
DOTECC
o7

OF
IV
0%
30
ELAL
cran.a4
2F

47

Ek
cpansa
-F

a5

A%

Fe
(]
0%
ES
210000
39
1 10ANO)
10
EW
21763

1223
224
122%
122¢
1227
122=
22w
1230
1221
1232
1237
1224
123%
1234
1227
1236
123%
1240
1241
1242
1243
1244
1245
1246
1247
1248
124°
12%0
1251
1252
12332
1234
1285
125¢
12%7
1258
12%9
1260
1261
1262
1262
12464
12¢%
1264
12467
126€
126v
127¢
1271
1272
1273
1274
127%
127¢
1277
1278
127V
1280

- - e

CREATE.RITHAF

W s et et e et e o

KA
RRA

LDIR
ADD
f
LI

Lo

RLCA
RRCA
JR
LDIR
ADD
SR
LDDR
AND
SHC
Lo
Lo
POP
POF
POP
RET

CREATE_RITHAF (ADDKE

LD
LD
(8¢
LD
Lo
RLCA
RRCA
IR
ARD
I
SO
CALL
CFL
LD
EX
CALL
PL
L

XOR
MR

LD
RET

PUSH
PUSH
FAISH
PLISH
LD
ADD
Lo
ADD
E€x
LD

C, ME_RV]

Ho. L
Mi_i1¥°1

a
ML, BC

(IX+SRC.ADDR )
{IX+SRC_ADDR+1) .

BC
H
H
BC

L

tIF A L O

S INCREMENT FOINTER

$ DECREMENT FOINTER
$STORE NEW POINTER VALUE
H

B, (IX<+DEST_PAN)

BaN _ENABLE

B H
Cc. L

tSELECT DEST BANS.
$MOVE FROM STACH TO DEST

Ey (IX+DEST_ADDR)
Dy (IX+DEST_ADDK+1)

L, (IXeBUF_PTR)

H, (IX+EUF_PTRe+1)

C. MB_RV2

H. PC
MB_UP2

A
ML, RO

(IX+DEST..ADDR ),

1IF ACO

t INCREMENT POINTER

1 DECREMENT POINTEK
L 3$STORE NEW POINTER VALUE

(IX+DEST_ADDR+1), H

BC
DE
HL

HLt BITMAF: A)

D, M
E. L

Gy (IX4LENGTH)
B, (IXLENGTH+1)

1RESTORE REGISTERS

$SAVE $TART ADDR

A, (IX+DIRECTION)

€, CR_SUBR
HU. B
CE_CONT
HL, L
GET_CHLUNK

B, A
DE, HL
SE T _CHUINE,

vt oA

Z, CR_EXIT
A, O

I, CR.EXIT
B, A
CP_NB2

A B

XFER_BYTES (DIRECTION, LENGTH,

AF
BC
e
HL
HL,
M,
DE.,
HL,
e,
A, (

ERS8°
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S_MAX_BANI )

SCALCULATE END' ADDK

tIF A < O
$GET END CHUNE BIT

tHET START CHUNE EBIT

SHERE IF START AN END CHUNG S

t ARE NOT THE TAME

sFLIT START AND END RITS TOGETHER ANIH
3 FILL IN BTEWEEN THEM WITH ZERDE:D

STEST NEXT BIT

$OTHERWISE, FOLIND FIRTT ZERD
$TEST NEXT BIT

1FMOND LAST ZERO
IOTHERWISE. UPDATE BITMAP

tRETURN BITMAF

DEST.ADDR, SRC_ADIR, DEST_BANK .
SRC_EBANK: FASSED ON STACK IN ORDER :HOWNT STATUS_LODE: A)

ALL PARAMETERS ON STACK HAVE OFFSETS [EFINED AROVE.

$ SAVE REG®

tD€ POINTS TO START OF FARMS



AF
OAHOO
S10OUG0
e

e

LELS
n<

[OL 9]
DAL 08
DO eza S

1%

DO7ECD
DpO7SO00
on7ang
DUSEGD

DOSEC
Dby

19

Fo

AF

D21 0000
[ e
Cah4T

XB_.DIFF _BANKS

XP_DO_MOVE

XB_REVERSE
XB_OVERLAP

XE_SPACE

XE_MOVE_LOOF

XE_LAST._MOVE

XE.EXIT

Lo
ALl
INC
AND
SEC
R
Lo

Ex
L
INC
Lp
L

C. A

5 0

H, 0

. SP

)

HL. BC

H

L8 tHL = SP - MAX_BANY - o
HL

Ix tIX POINTS TO LOCATION FQ SAVE TTATLE
SF. IX

SAVE_STATUS 1SAVE BANE.S. STATUS

1€

1x 11X e FOINTS TO (ARMD
L. (I 4ERC_ALDRY

He ¢IY43RL_ADDR1 )

CREATE.BITHAP $GET SRC BITHAP

AF 1SAVE ON STACK TEMPORARILY
L, (IX+DEST_ADDR)

H. (IX+DEST_.ADDR+1)

CREATE_PITMAP $tGET DEST PITHAP

C. A 1C = DEST BITMAP
AF
9. A 18 = SRC PITMAP

A. (IX+IRC_BANK)

0. (IX+DEST_PANK)
D SCOMPARE SRC AND DEST BANK NUMBERS
NZ. XB_DIFF_BANKS

A. B $HERE IF BANK NUMBERS ARE DIFFERENT
o4

8. A 1B = UNION OR SRC AND DEST BITHMAPS
XB_DO_MOVE

A. B SCHECK FOR OVERLAP PETWEEN SRC ANL
c t DEST CHUNKS

OFFH

NZ. XB_OVERLAP

E: B $HERE IF NO OVERLAP

B, D

BANK _ENABLE I SELECT DEST BANK

B. (IXeSRC_DANK)

Cy E

BANK_ENABLE $SELECY SRC BANK

L+ C(IX+SRC_ADDR)

He (IX+SRC_ADDR+1)
E. (IX+DEST_ADDR)
Dy (IX+DEST.ADDR+1)
C+ (IXSLENGTH)

B (IXSLENOTH+1)

A, (IX+DIRECTION)

C: XB_REVERSE tIF a0
XB..EXIT

XB_EXIT

HL, MSTBOT

[ o]

». 239

GET_WORD

BC

DE. STKSZ

A

HL, DE 1HL = ADLRESS OF STACE LIMIT
DE, FREE_RYTES

.. DE

LE. HL SDE = SP_NEW

HL., U

HL, <SP THL = <P okl

0E TOLMEARE TEouL WITH TT_hiEW
A

HL. DE

NC. XE_SPALE VIF SP_OLD - SP_NCW >
A 1 tRETURN ERKOK CODE
XE_EXIT

DE

E. M

SP. HL ISET SF TO SP_NEW

DE SDE = EAW_S2

A, (IX+DIRECTION) tHL = EBUF_PTR
CIX+FF_FTK), L SSAVE PLF _FTK ON STACH
(IX+BUF _PTR+1), H

L. (IX+LENGTH)

He (IXHLENGTH+1)

L tHL = BYTES LEFY 7O MWE

. DE SDE = BYTES TO MOVE THIS TIME
Co XE_LAST_MOVE $JF LESS THAN FUF_S2 BYTES LEFT
MOVE_BYTES

XE_MCVE_LOOP

HL. DE

DE, WL

MOVE_BYTES

DE., HL

L. (IX+BUF_PTR)

Hy (IX+BUF_PTRe1)

H.. DE tH = BUF_PTR+MF_S7

€P. HL SRESTORE STAC. FOINTEK

A SRETURN CODE FOR SUCCESSFUL COMFLETIUN
1X. ©

IX, sp
RESTORE_STATUS SRESTORE STATE AND RETURN ZERC COUE



&7F8 po23 1423 INC X
L7FA DOF S 1424 LD SP, IX
STFC €1 1425 POP [, 8 SRESTORE REGS
&7FL [ Q] 1424 FOP [
&7FE C1 1427 POF BC
&7FF F1 1428 P AF
00 D€L 1429 POP 1x TCLEAN UF PARMS
&802 DLE 1430 EXx (SF), IX -
&804 DDE} 14y POF ix
[ DDER 1432 EX (SP). 1IX
&803 DDE1L 1433 POP 1x
HE0A MES 1424 EX (6F), 1X
68OC DDEL 1433 POF Ix
&E0E DLER2 143¢ EX (&P, IX
&810 DDEL 1437 POF 1X
&e12 DOES 143 EXx (SPY, IX
6814 c? 1439 RET
1440 3
1441 ¢
1442 t GOVO_EXT_INIT (ADIRT HL)
1443 t
1444 ¢
[ =333 UL & 144% LN O_ErT FUF 1y tTRASH LY At
6817 F3 1446 PUSH aF
[2-31 DEFF 1447 IN Ay (HREXFT)
681A CBFF 1448 SET 7. A&
681C DIFF 144¢ ouT (HREXPT). A
6S1E €01 1430 LD A,
6520 DXFa 143) oun (IKHSPT)., A
6622 Fi 14352 POF AF
6823 (24 1433 4 (HL)
1454 END
FIXTHL
Lo OB.) CO0E M STMT SOMWRCE STATEMENT ASM S, 9
1 LISFATITH et FOOOH
& INT Ent & DREH
3 GET_WORD (LU LX16H
4  PUT_WORD ey &H22BH
& GET_STATUS EfL LHAOTH
4 GET_NUMBER e LATEH
7 EANL_ENABLE EQU [T o)
2  SAVE_STatus EQ ATIEH
%  RESTURE_STATUS E6U L£54AH
10 3 k. Eciy AHSBEH
11 (2T HSCEH
12 EQuU &572H
13 Eont &T00H
14 MOVE_BYTES [ &43CH
1T CREATE_BITMAF ECh &HHESH
14 XFER_BYTES EQU 6722H
1?7

18 ¢ HERE IS THE FIXUF TABLE FOR THE VIDEC MODE CHANGER. IT DEFINES THE
17 ¢ LOCATIONZ IN RAM WHICH MUST BE UPDATED WHEN MOVED FROM CHUNE 2 TO CHUNG 7
20 3 OR V CE-VERSA, THE ADDURESSES IN THE TABLE ARE DEFINED AS CHUNI: 2 ALUDRESSES

21
1000 o2 R 1DOOH
2
1D BT 26 FIXTEL DEFW  DISPATCH+32H
100z Az z7 DEFW  UISPATCH+4DH
1004 7261 o DEFW  DISPATCH+72H
1hOs  ABLD % DEFW  DISPATCH+OARM
&0
1D9E  BE6Z 31 DEFW  INT+0AH
IDOA  Che2 72 DEFW  INT+IFH
1IDOC  D3LE i3 DEFW  INT+2%H
IDGE DCeD 34 DEFW  INT+2EH
11O FReZ s DEFW ~ INT+4DH
o,
1012 1Ae% a7 DEFW  GET_WORDW4H
1014 : 38 DEFW  GET_WORD+OAH
1D14 Z4e3 e DEFW  GET_WORD+OEH
1018 2Ae3 au DEFW  GET_WORD+14H
101a IS a LEFW  GET_WORD+1FH
4z
IDIC 3E4T pe LEFN  PUT_WORD+ 3H
1IME 4483 P [EFW  FUT_WORD+9H
1020 aBes as DEFW  FUT_WORD+ODH
1022 AEe3F as DEFW  PUT_WORD+13H
1024 5763 47 DEFW  FUT_WORD1CH
42
026 1764 4= DEFW  GET_STATUS#1ZH
1023 1E64 =0 UEFW  GET_STATLE+19H
1hzh I8 1 DEFW  GET_STATUS+IEH
o
St
e 8 53 LEFW  GET_NUMBER+3H
YOZE 54 w3 UCEW  GE F_INRRE R 7H
1020 LYY ) P mry GET 1R 1+ OF 1}
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104
1038
1DZA

103
1D3E

1040
1042

1044
1044

104%
104A
104
1DAE
1050
1052
1054
1054
105
10%4
105

1DSE
3 (L]

10
1044

1DéL
1065
1DeA
1DeC
1D&E
1D70
172
1074
107¢
107

1074

4-he
508
&bb6
7264
064

ROV
COLL

FLié&
027

2087
AF &7
SO67
SALT
TeL7
7067
A&7
Ca?
EZe7
F&ba?

[Ce o]

APPENDIX B

DEFUW
DEFUW
DEFW

DEFW
DEFUW

LEFW
DEFW

DEFW
DEFW

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFwW
DEFW

DEFW
DEFW

DEFUW
DEFUW

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW

DEFW

BANK_ENABLE + 1 AH
BANL._ENABLE +75H
BANE _ENABLE +7DH

SAVE_STATUS+14H
SAVE_STATUS+1CH

RESTORE_STATUS+12H
RESTORE_STATUS+1CH

BS_SP
GOTOBANK+13H

CALL _BANK+3H
CALL _BANK+10H
CALL_BANK+25H
CALL _BANK+4EH
CALL_BANK+3DH
CALL _BANK +4LAH
CALL _BANK+T72H
CALL_BANK+30H
CALL _PANK+96H
CALL _BANK+0AZH
CALL _PANK +0BOH

MOVE_BYTES+8H
MIVE_BYTES+34H

CREATE_BITMAP+1SH
CREATE_BITMAP+1BH

XFER_BYTES+0OEH
XFER.BYTES+2DH
XFER_BYTES+2EH
XFER_BYTES+38H
XFER_BYTES+34H
XFER_PYTES+5BH
XFER_BYTES+&3H
XFER_BYTES+0BAH
XFER_PYTES+OCIH
XFER_BYTES+ODaH

4] 1THIS IS THE TAKLE TERMINATOR

System Variables Definition File

TS2000 HOME ROM
"ORJ CODE M STMT "SOURCE "STATEMENT

LocC

13
14
15
16
17
i8
19
20
21
22
23
24
23
26
27
28
29
30
31
32
33
34

2068 HOME ROM

ASH 5.9

BASIC
*EJECT
#INCL SYSVAR
#PAGESIZE 54
RSTs MACRO #ROUT
RST SROUT
ENDNM
ASSERT:! MACRO #COND
COND .NOT. (S8COND)
ERROR IN ASSERTION #COND
ENDC
ENDM

$ SYSTEM VARIABLES

L-LEN
TV.LNS!t
D.FILEs
ATTRS:
PRBUFF 1

EQU 32
EQU 24
EQU 4000H

EQU D_FILE+L_LEN®TV_LNS#8
EQU ATTRS+TV_LNS#L_LEN

t # CHARS PER LINE ON THE DISPLAY

t NO.

OF LINES ON TV SCREEN

t ADDRESS OF DISPLAY FILE

$ SCREEN ATTRIBUTES
t PRINTER BUFFER

ASSERT PRBUFF . AND.OFFH=0
COND .NOT. (PRBUFF . AND. OFFH=0)
ERROR IN ASSERTION PRBUFF.AND.OFFH=0

ENDC
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35 KSTATE: EQU PRBUFF+L_LEN#S8 t SEE KB DOCUMENTATION

36 KS.A1 EQU O ' 1ST BYTE IS A CHAR KEY PRESSED

37 KS.Ct EQU 1 ' 2ND IS TIME TILL COUNTS AS RELEASED

38 KS_B: EQU 2 ' 3RD IS TIME (IN FRAMES) TILL REPEAT

39 KS.Dt EQU 3 s 4TH IS CODE WHEN REPEATS.

40 § STH - B8TH ARE A SECOND SET OF 1ST FOUR

41 LAST.K: EQU KSTATE+8 ¢t NEWLY PRESSED KEY

42 REPDEL! EQU LAST_K+1 t DELAY BEFORE 1ST REPEAT (INITIALIZED TO 35)

43 REPPER! EQU REPDEL +1 $ DELAY BEFORE SUBSEQUENT REPEATS (INITIALIZED TO 5)
44 DEFADD: EQU REPPER+1 ¥ => CHAR AFTER “(“ IN FORMAL PARAMETER LIST: MUST BE
43 ] O WHEN NO USER-DEFINED FN BEING EVALUATED

46 K.DATAt EQU DEFADD+2 ¥ DATA BYTE IN COMPOSITE CHAR FROM KEYBOARD

47 TVDATA: EQU K_DATA+1 ¥ USED FOR STORING BYTES IN COMPOSITE CHARACTERS!
46 J (TVDATA) = KEY BYTE.. .

49 s (TVDATA+1) = {1ST DATA BYTE FOR AT OR TAB.

50 STRMSt EQU TVDATA+2 t STREAM DATAs POINTERS (OFFSETS FROM (CHANS)-1) TO
51 L 3 CHANNELS. O = STREAM NOT OPEN.

52 HIDSTRIEQU 3 t NO. STREAMS HIDDEN FROM USER. THESE ARE TIED

S3 $ - .UNALTERABLY TO SPECIFIC CHANNELS.

S4 HID_K: EQU -3 1. KEYBOARD

53 HID.S: EQU -2 t TV, UPPER HALF OF SCREEN

S6 HID.R: EQU -1 t INSERTION IN RAM

57 COM_STSEQU © ¢ STREAM_FOR COMMANDS

38 INP_STIEQU 1 ? STREAM FOR INPUT DATA

59 PR_ST: EQU 2 ¢t STREAM FOR PRINT

60 _LPR_STIEQU 3 3 STREAM FOR LPRINT

61 CHARS: EQU STRMS+(HIDSTR+16)#2 {1 -> 8#20H BYTES BEFORE CHARACTER SET

62 FART: EQU CHARS+2 3 NO. CYCLES OF ERROR NOISE (2 8VES BELOW MIDDLE C)
463 PIP: EQU FART+1 $+ NO. CYCLES OF KEYBOARD NOISE (3 SVES ABOVE MIDDLE C)
64 Y3 EQU PIP+1 ? VALUE ALWAYS HELD IN 1Y

65 ERR_NR EQU Y i [RUN TIME ERROR #] - 1

66 FLAGS: EQU ERR_NR+1 i VARIOUS FLAGS

67 SPC: EQU O 4 SUPPRESS SPACE BEFORE TOKENS

48 PR: EQU 1 3 PRINTING TO PRINTER, NOT TV

69 LMODE1sEQU 2 3 L MODE. NOT K. AT CURRENT CHARACTER

70 LMODE: EQU 3 ' L MODE. NOT K. AT CURSOR

71 KEYHITIEQU S ' KEYHIT FOUND

72 NO: EQU & i EXPRESSION IS NUMERICAL. .NOT STRING

73 INTPT: EQU 7 ' REQ INTERPRET RATHER THAN CHECK SYNTAX

74 TVFLAG: EQU FLAGS+1 ¢t FLAGS ASSOCIATED WITH THE TV

75  LHSs EQU .0 ' PRINTING TO LOWER HALF OF SCREEN.

76 EDIT: EQU 1} ' OUTPUTTING LINE FOR EDIT OR NO. FOR STRING

77 ECHREQ:EQU 3 ' ECHO REQUESTED IF INPUTTING FROM KEYBOARD

78 LIST: EQU 4 3 OQUTPUTTING AN AUTOMATIC LISTING

79 CLHS: EQU 5 H CLEAR LOWER HALF WHEN KEY PRESSED

80 ERR_SP: EQU TVFLAG+1 i—> BOTTOM ITEM ON MACHINE STACK.

81 LISTSP: EQU ERR_SP+2 i => RETURN ADDRESS FROM AUTOMATIC LISTING

82 MODE: EQU LISTSP+2 1 0O=KORL, 1 =F, 2 =0G.

83 NEWPPC: EQU MODE+1 3 LINE TO BE JUMPED TO

84 NSPPC: EGQU NEWPPC+2 t SUBLINE TO BE JUMPED TO (BIT 7 OFF FORCES JUMP)
85 PPC EQU NSPPC+1 t LINE # OF INSTR BEING INTERPRETED

86 SUBPPC: EQU PPC+2 3 NO. WITHIN LINE OF INSTR BEING INTERPRETED

87 BORDCR: EQU SUBPPC+1 i BORDER COLOUR (SHIFTED LEFT BACKG BITS WITH 0S5 IN
88 3 BITS 0-2 & 6-7)

89 E_PPC EQU BORDCR+1 § LINE & OF "CURRENT" LINE IN LISTING

90 $THE VARIABLES FROM (VARS) UP TO & INCLUDING (STKEND)
91 $ ARE “MOVABLE- IN THE SENSE THAT THEY ARE ADJUSTED
92 3 (BY REMGSZ IN MODULE EDIT) WHENEVER STUFF IS
?3 4 -INSERTED IN OR DELETED FROM RAM.

94 VARS EQU E_PPC+2 } => 1ST RECORD FOR A VARIABLE (LAST IS 1 BYTE 8OH)
95 DEST EQU VARS+2 ¥ => VAR MATCHED BY TEMPL CODE 1 OR 4 (TEXT OR RECORD)
96 CHANS_: EQU DEST+2 § —> CHANNEL DATA (lHCLUDING FLOPPY BUFFERS).

97 $ EACH ITEM COMPRISES:

98 3 THE ADDRESS OF AN OUTPUT ROUTINE FOR WRCH.,

99 4 THE ADDRESS OF AN INPUT ROUTINE FOR INCH.,

100 ’ A 1-BYTE CODE FOR THE DEVICE TYPE,

101 4 & WHERE APPROPRIATE, A FILE NAME, ADDITIONAL
102 ' DATA & A BUFFER.

103 CURCHL: EQU CHANS_+2 i => DATA FOR CURRENT CHANNEL

104 PROG: EQU CURCHL+2 1 => BASIC PROGRAM

105 _NXTLIN: _EQU_PROG+2 §.=2_NEXT_LINE OF_SOURCE CODE
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106
107
108
109
110
111
112
113
114
115
116
117

118
119
120
121
122

124
123
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
133
154
155
156
157
158
139
160
161
162
163
164
1465
166
167
168
169

171

172
173
174
175
176

DATADD:
E-LINE
K_.CUR:
CH_ADD
X_PTR

EQU
EQU
EQU
EQU
EQU

WORKSP
STKBOT:
STKNXT:
STKEND:

EQU
EQu
EGU
EQU

BREG:
MEM?
FLAGS2: EQU
ALOS: EQU
PRLEFT:EQU
L.STR: EQU
CAPS_LIEQU
RETPOSIEQU
DELREPIEQU
DF..SZ EQU
S.TOP EQU
OLDPPC EQU
OSPPC: EQU
FLAGX: EQU
FLEX: EQu
UNFND: EQU
INPLN: EQU
$NQ: EQU
LINPLN:EQU
STRLEN! EQU
T_ADDR EQU
SEED EQU
FRAMES: EQU
FRAME2: EQU
UDG: EQU
COORDS: EQU

EGU
EQU

P.POSN: EQU
PR.CC: EQU
ECHO_E: EQU
DF_CC. .. EQU
DFCCL: EQU
S_POSN EQU

. SPOSNL: EQU

SCR.CT: EQU

ATTR_.P: EQU

..FOREG: EQU
BLUE: EQU
RED: EQU
OREEN?:
BACKGs EQU
BLUEB!

NXTLIN®2
DATADD+2

E-LINE+2

K_CUR+2
CH_ADD+2

X_PTR+2
WORKSP+2
STKBOT+2
STKNXT

STKEND+2

BREG+1
MEM+2

ADWN»O

FLAGS2+1
DF_SZ+1
S.TOP+2
OLDPPC+2
OSPPC+1

N> =O

FLAGX+1
STRLEN+2
T_ADDR+2
SEED+2
FRAMES +2
FRAME2+}4
UDG+2

COORDS+2
P_.POSN+1
PR_CC+2
ECHO_E+2
DF_CC+2
DFCCL+2
S_POSN+2
SPOSNL+2
SCR_CT+1
o
(o]
g

EQU 2
3

EQU 3

..REDBt ___ EQU 4
GREENB: EQU S
HILITE: EQU 6

.FLASHI __EGU 7

MASK_Pt EQU

ATTR.T: _EQU
MASK_T: EQU
P_FLAG: EQU

XOR_CHIEQU
INV_CH:EQU
F_CB: EQU

B_.CF: EQU
MEMBOT: EGU
NMIADD: EQU
RAMTOP: EQU
P_RAMT: EQU

ATTR_P+1

MASK_P+1
ATTR_T+1
MASK_T+1

0
2
4

6
P_FLAG+L
MEMBOT +30
NMIADD+2
RAMTOP +2

WH WE WO e NE U U0 NI O WS WA YD YR SE YD WS YD YE GU WS U Y 9F WS WO W 9GS YU YO WO GF 98 W8 YD wO we 90 v

L R R R .

BE GL WS U G wE W Y YD WD W N ws v W W

TERMINATOR OF LAST DATA ITEM

LINE BEING EDITED

CURRENT. CHAR. IN . INPUT BUFFER

CURRENT CHAR WHEN SYNTAX CHECKING ETC

1ST CHAR NOT SYNTACTICALLY OK (0 IF ALL OK)
ALSO STORES (CH_ADD) DUKING.READ & INPUT
TEMPORARY WORK SPACE

BOTTOM OF CALCULATOR STACK

NEXT FREE PLACE ON CALCULATOR STACK
ALTERNATIVE NAME

KEEPS VALUE OF CALCULATOR B REGISTER

-> AREA USED BY CALCTR INSTRS MEMORY & COPY
MORE FLAGS
AUTOMATIC LISTING ON SCREEN
PRINTER BUFFER NOT EMPTY
INSIDE STRING WHEN DOING KB MODE IN LISTCH
CAPITALS SHIFT LOCK ON
RETYPE POSSIBLE AFTER SYNTAX ERROR
DELETE KEY REPEAT (KEY HELD DOWN)
# LINES IN 2ND HALF OF SCREEN INC SEP’G BLANK LINE
LINE # (IN PROGRAM) OF TOP LINE ON SCREEN
LINE # OF E.G. INTERRUPTED STHMT
(OLD SUB PPC) STATEMENT NO. WITHIN LINE FOR OLDPPC
FLAGS ASSOCIATED WITH ASSIGNMENT
FLEXIBLE LENGTH ASSIGNMENT REQUIRED
DESTINATION OF ASSIGNMENT NOT FOUND
REG INPUT VALUE RATHER THAN LINE OF FROGRAM
REGD TYPE IS NUMERIC
LINPUT (INPUT LINE) RATHER THAN STRAIGHT INFUT
LENGTH OF DESTINATION WHEN STRING TYPE
=> NEXT BYTE IN TEMPLATE
LAST RANDOM # BEFORE SCALINGC
LS 2 BYTES OF 3-BYTE FRAME COINTER
MS BYTE OF 3-BYTE FRAME COUNTER
=> 1ST USER DEFINED GRAPHIC
COORDINATES OF LAST PLOT ETC.:
(COORDS+1) = Y-COORD.
COLUMN NO. OF PRINTER POSN
LS BYTE OF ADDRESS OF NEXT CHAR FOR PRINTER
COORDS IN LOWER HALF OF END OF KEYBOARD INPUT BUFFER

(COORDS) = X-COORD.,

=> SCREEN CHAR UNDER PRINT CURSOR

LIKE DF_CC FOR LOWER HALF
SCREEN POSN (COL & LINE) OF NEXT CHAR YO BE OUTPUT
LIKE S_POSN FOR. LOWER HALF
(SCROLL COUNT) DECREMENTED FOR EACH SCROLL
CURRENT PERMANENT PRINTING ATTRIBUTES
LS BIT OF FOREGROUND COLOUR
(INK)

LS BIT OF BACKGROUND COLOUR
(PAPER)

BRIOHT
-FLASH
CURRENT PERMANENT PRINTING ATTRIBUTES MASK:
O FOR NEW, 1 FOR OLD
CURRENT_ TEMP. PRINTING ATTRIBUTES (BITS AS ATYR_P)
CURRENT TEMPORARY PRINTING ATTRIBUTES MASK
ADDITIONAL FLAGS FOR PRINTING: TEMPORARY FLACS IN
EVEN BITS. PERMANENT FLAGS IN ODD BITS
NEW CHARS XOR“D INTO OLD RATHER THAN BEING LOADED
NEW CHARS INVERTED
FOREGROUND := COMPLEMENT OF BACKGROUND

BACKGROUND 3= COMPLEMENT OF FOREGROUND
BOTTOM OF CALCULATOR MEMORY (& NUMBERS)
=> USER’S NMI SERVICE ROUTINE
LAST ADDRESS OF BASIC SYSTEM AREA
=> LAST BYTE OF PHYSICAL RANM
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177
176
179
180
181

183

210
211
212

214
215
216
217
218
219

221

223
224
2235
226
227
228
229
230
231
232
233
234
235
236
237

239
240
241
242
243
244
243

247
248
249

ERR..LN3
ERR_C:
ERR_S1
ERR.T:
SYSCONS

HAX_BANKS EQU SYSCON+2
CURCBN: EQU MAX_BANK+1

EQU

seses ADDITIONAL
EQU P_RAMT+2
EQU ERR_LN+2
EQU ERR.C+2

ERR_S+1

€QU _ERR.T+1

SPOINTER TO ON ERROR LINE NUMBER FOR A GO-TO.
$STORE LINE NUMBER IN WHICH ERROR OCCURRED
$STORES STATEMENT NUMBER IN WHICH ERROR OCCURRED
$STORE FOR “ERROR TYPE’ AFTER A “ON ERR’

1SYSTEM CONFIGURATION TABLE.

SLARCEST BANK NUMBER ASSIGNED

$BANK NUMBER OF THE CURRENT CHANNEL

MSTBOT: EQU CURCBN+1 {ADDRESS OF LOCATION ABOVE MACHINE STACK
VIDMOD: EGU MSTBOT+2
' ¥ NOTE: UNUSED BYTE AFTER VIDMOD
| B .
ARSBUFt EQU VIDMOD+2  {POINTER TO AROS BUFFER.
ARSFLG: EQU ARSBUF+2 1AROS FLAG - BIT 7 SET INDICATES AROS PRESENT.
tBIT 4 SET INDICATES NXTLIN POINTING TO AROS.
IBIT 3 SET INDICATES DATADD POINTING TO AROS.
{THESE BITS BECOME IMPORTANT FOR THE INSERT ROUTINE
1 (POINTERS POINTING TO AROS SHOULD. NOT BE UPDATED
tFOR AN INSERTION INTO RAM).
ADATLN: EQU ARSFLG+1 tPOINTER TO THE STARY OF THE CURRENT DATA LINE
¢ (AROS ONLY)
DTLNLN: EQU ADATLN+2 ILENGTH OF THE CURRENT DATA LINE (AROS ONLY).
STRMNM: EQU DTLNLN+2  §CURRENT STREAM NUMBER. USED FOR BUS EXPANSION
.3 _UNIT .DEVICES. A
MSTACK: EQU 6200H LOCATION ABOVE MACHINE STACK
DRIVES: EQU 6840H  ISTART OF “DRIVES’ AREA
BANK_ENABLE EQU 6499H
CALL_BANK EQU 65DOH
MOVE_S2 EQuU DRIVES-6000H
_DEST?. EQU OFFFFH-MOVE_SZ+1
FIX EQU DEST7-6000H
CALL _VBANK EQU CALL_BANK+FIX
_BOTO_BANK EQU 6572H TADDRESS OF "GO TO BANK® BANK. SWITCHING
 AWARD.
XFER_BYTES EQU 6722H  $ INDIRECT DATA TRANSFER BETWEEN BANKS.
GATOEXT EQU 6815H. 1FOR INITIALIZATION CODE_IN HOME BANK
¥ EXTENTION. :
sLVM EQU O1ABH JADDRESS OF TAPE ROUTINES FOR SAVE. LOAD
. §. VERIFY AND MERGE COMMANDS. .
BLDSCT EQU O9F4H  IADDRESS OF INITIALIZATION ROUTINE TO
t BUILD THE SYSTEM CONFIGURATION TABLE.
. RESSCT EQU OC4CH IADDRESS OF RESET ROUTINE. TO ADD DEVICES.
PASSING EQU OFOPH $ADDRESS OF ROUTINE TO PUSH PARAMETERS TO
3 THE BEU ROUTINES ONTO THE MACHINE STACK.
(§ 2 20 2 2
i OTHER EQUATES
$RESTARTS
ERROR: EQU 8
WRCHT  EQU 16
IGN_SPt EQU 24
NXT_IS: EQU 32
CALCTR: EQU 40
COPYUP: EQU 48
NOSIZE EQU 5 t # OF BYTES IN A FLOATING POINT NUMBER
DIGIT EQU -0’ ! DIGIT+N IS CODE FOR DIGIT N
LETTER EQU 0 t LETTER+/ALPHA’ IS CODE FOR LETTER ALPHA
DEBDEL! EQU S t NO. CONSECUTIVE TIMES KB SWITCH FOUND OPEN BEFORE
: KEY RECKONED RELEASED.
$CONTROL CHARACTERS (APPEARING ON STREAM)
COM_CCt EQU 6 t PRINT COMMA
EDT_CCt EQU 7 v EDIT
BS_CCt EQU 8 t BACKSPACE (CURSOR LEFT)
CRT_CC: EQU 9 t CURSOR RIGHT
CD_CCt EQU OAH ¥ CURSOR DOWN
CU_CCt EQU OBH t CURSOR UP
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250 RUB._CC: EQU OCH 1 RUBOUT
251 CR_CC: EQU ODH CARRIAGE RETURN (NEWL INE)
252 NL: EQU CR_CC

253 SLUG: EQU QEH ¢ PRECEDES % BYTES OF SLUG

254 FORECC: EQU 10H 7 FOREGROUND

255 t THE CONTROL CHARS FOR FORE, BACK, FLASH, EIZIGHT,
256 3 INVERT & OVER ARE CONSECUTIVE IN THAT QRDER.
257 AT_CC: EQU 16H i PRINT AT

258 TAB_CC: EQU 17H 8 PRINT TAB

259

260 ¢t CONTROL CHARACTERS (RECEIVED FROM KEYBOARD)

261

262 STY_KC: EQU STEADY

263 FSH_KC: EQU FLASH

264 LOL_KC: EQU LOWL ICHT

265 HIL_KC: EQU HIGHLIGHT

266 NLV.KC: EQU
267 INV_KC: EQU
268 CSL_KCs EQU
269 TM_KC: EQU OEH
270 GRM_KCt EQU OFH
271 FG_KC: EQU 10H
272 BG_KC: EQU 18H

NORMAL VIDEO

INVERSE VIDEO

CAPS SHIFT LOCK TOGGLE
TOKEN MODE

GRAPHICS MODE
FOREGROUND BLACK
BACKGROUND BLACK

CNDWN™O

T W8 WR W W W W e W e we

273

274 SPACET: EQU - ~

273 QUOTE EQU ~»~ ' STRING QUOTE
276 DOLLAR EQU ‘s~ $ DOLLAR SION

277 COLON: EQU ‘1~

278 COMMA EQU “,~

279 KET EQU )~

226

227 $RESTARTS

228

229 ERROR: EQU 8

230 WRCH: EQU 16

231 IGN_SP: EQU 24

232 NXT.ISt EQU 32

233 CALCTR: EQU 40

234 COPYUP: EQU 48

235

236 NOSIZE EQU S $ & OF BYTES IN A FLOATING POINT NUMBER

237 DIGIT EQU ‘0“ ? DIGIT+N IS CODE FOR DIGIT N

238 LETTER EQU O ' LETTER+“ALPHA” IS CODE FOR LETTER ALPHA

239 DEBDEL: EQU S t NO. CONSECUTIVE TIMES KB SWITCH FOUND OPEN BEFORE
$

240 KEY RECKONED RELEASED,

241

242 $CONTROL CHARACTERS (APPEARING ON STREAM)
243

244 COM_CC: EQU PRINT COMMA

245 EDT.CC: EQU EDIT

BACKSPACE (CURSOR LEFT)
CURSOR RIGHT

246 PS_CC: Equ
247 CRT.CC: EQU

248 CD.CC: EQU CURSOR DOWN
249 cCu.CC: EQU CURSOR UP
250 RUB.CC: EQU RUBOUT

CARRIAGE RETURN (NEWLINE)
232 NL1 EQU

PRECEDES 5 BYTES OF SLUG
FOREGROUND

253 SLUG: EQU

é
7
8
14
OAH
OBH
OCH
251 CR.CC! EQU ODH
CR_CC
OEH
254 FORECC: EGIS 10H
16H
174

§
3
233 $ THE CONTROL CHARS FOR FORE. BACK, FLASH, BRIGHT,
256 } INVERT & OVER ARE CONSECUTIVE IN THAT ORDER.
257 AT_CCs EQU 3 PRINT AT
238 TAB.CC: EQU 3 PRINT TAB
259
260 $ CONTROL CHARACTERS (RECEIVED FROM KEYBOARD)
261
262 STY_KC: EQU O t STEADY
263 FSH.KC: EQU 1§ ¢ FLASH
2464 LOLKCt EQU 2 t LOWLIGHT
265 HIL_KC: EQU 3 t HIGHLIGHT
266 NLV_KC: EQU 4 t NORMAL VIDEO
247 INV.KC: EQU S t INVERSE VIDEO
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268
269
270
271

272
273
274
273
276
277
278
279
280
281

282

284
285

287

291
292

294
295
296
297

301
302
303

305

307
308
309
310
311
312
313
314
315
316
317
318
319
320

322

324
325
326
327
328
329
330
331
332
333
334
335
336
337
338

340

CSL_KC: EQU
TM_KC: EQU
ORM_KC: _EQU
FO.KC: EQU
BG_KC: EQU

SPACE!
QUOTE
DOLLAR
COLON:
coMMA
KET
BRA
GT:
MINUS
EQUAL
PLUS:
STROKE 3
POMWER?
POINT:
SHARP1
STD.GR3
UD_ORs

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

TOKOs
RNDTOK
INKEYS
PIs
FN_TK:
PNT_TK?
SCRNTK:
ATTRTK:
ATs
TOK_FN1?
TABt
VALSTK:
LO_MONs
BIN_TK:
OR_TK1

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQu
EQu
EQU
EQU
EQU
EQu

LINETK:
THEN:
TO:
STEP:
DEF_TK:
MIN_KuWs
CAT.TK:
FORMTK:
MOVETK:
DEL..TKs
OPN_TK1

OFH
104
18H

s, 0
ra K
l‘l
III
/'l
[ X4
I(I
[ 24
L
‘m’
”l
III
Ay
'.l

SFH

$ TOKENS

OASH
OASH
OALH
OA7H
OABH
OAH
OAAH
OABH
OACH
FN.TK
OADH
OAEH
OAFH
OC4H
OCSH

ocAH
OCBH
OCCH
OCDH
OCEH
DEF_TK
OCFH
ODOH
OD1H
OD2H
OD3H

L0 TKs _EQU_0DaH

MOE..TKs EQU
VFY.TK: EQU
.BEEPTK: EQU .
ARC_TK: EQU
FGTOK: EQU

INVTOK: . EQU
OUT_TK1. EQU
LPR_TK: EQU
LL.TK: EQU
STOPTK: EQU
READTK: EQU
DATATK: EQU
RESTTK: EQU
NEXTOK EQU
DUMPTK: EQU

BORDPT: EQU

ODSH
OD6H
OD7H
oDsH
OD9H

FOTOK+S
ODFH
OEOH
CE1H
OE2H
OE3H
OE4H
OESH
OF 3H
OFFH

OFEM

Gh GE UD UE S we wh s B WD G YN W UL WP U GBS WP WO W WS UE Wt es e @8 es we 3 U0 W W G W WS G W WY W UL W we e @

CAPS SHIFT LOCK TOGGLE
TOKEN MODE

ORAPHICS MODE
FOREGROUND BLACK
BACKOROUND BLACK

STRING QUOTE
DOLLAR SIOGN

PRESTEL CODE _FOR ‘#“
1ST STANDARD GRAPHIC
1ST USER-DEFINED GRAPHIC

1ST TOKEN

IATI

1ST TOKEN TO REQUIRE A SPACE AFTER

ITABI

*VALS~

TOKEN FOR 1ST MONADIC OPTR AFTER VALS (CODE)

BIN’

“OR’ NB THE TOKENS FOR OR. AND, <=, >=,
CONSECUTIVE IN.THAT ORDER.

“LINE’

“THEN”

ITOI

“STEP”

IMFI

IST_TOKEN THAT IS A KEYWORD RATHER THAN_ OPERATOR

chTI

“FORMAT

“MOVE~

“DELETE”

“OPEN’

*CLOSE”

Imml

*VERIFY’

“BEEP’

lmcd

“FOREGROUND’ NB THE TOKENS FOR FORE. BACK, FLASH,
BRIGHT, INVERT & OVER ARE CONSECUTIVE IN THAT
ORDER

<> ARE

“INVERT"
Ile
‘LPRINT”
‘LLIST”
“STOP-
“READ”
“DATA’
“RESTORE”
’NEXT”
COPY’

OUTPUT PORT FOR SETTING BORDER COLOUR
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341

343
344
343
346
347
348
349
350
351
3352
353
354
355
356
357

359
360
361

362
363
364
3635

367

370
371

372
373
374
373
376,
377

378
379

381
382
383
384
385

387

389
390
391
392

394
395
396
397

401
402
403

407

409
410
411
412

PR_INt EQU OFBH $ FOR INPUT FROM PRINTER
PR_OUT: EQU OFBH $ FOR OUTPUT TO PRINTER. .
KB_PT: EQU OFEH 3 INPUT PORT FOR READING KEYBOARD
O..PORT: EQU OFEH $ OUTPUT PORT FOR TAPE
I_PORTt EQU OFEH t INPUT PORT FOR TAPE
TAPE_ITtEQU & 1} TAPE INPUT BIT IN (I_PORT)
s #4#ADDITIONAL
DKHSPT: EQU OF4H $ DOCK HORIZONTAL SELECT PORT
BDATPT: EQU OFCH $ EXPANSION BANK DATA PORT
BCMDPT: EQU OFDH $ EXPANSION RANK COMMAND PORT
HREXPT: EQU OFFH $ HOME ROM EXPANSION BANK PORT
s Hun
10FFSETS FROM (CHANS) OF PERMANENT CHANNELS
CHAN_K: EQU O $ KEYBOARD
CHAN_S: EQU S t TV SCREEN (UPPER HALF)
CHAN_R: EQU 10 t RAM INSERTION
CHAN_P: EQU 1S $ IX PRINTER
CH_SET: EQU A000H-946#8 1 ADDRESS OF CHARACTER SET (STARTING WITH SPACE)
*EJECT
$ CALCULATOR COMMANDS. IN THE DESCRIPTIONS. T & S STAND FOR
1 THE TOP & SECOND FROM TOP ON THE CALCULATOR STACK.
t WHERE NECESSARY. FULLER DESCRIPTIONS CAN BE FOUND AT THE
t CODE FOR THE RELEVANT ROUTINES.
$THE FOLLOWING COMMANDS HAVE THE STACK POINTERS HL & DE (BUT
3 NOT (STKNXT)) DECREMENTED FOR THEM BY CALCTR BEFORE THEY
§ ARE CALLED (STKDWN).
IFJUMPS EQU O $S:T => St RELATIVE JUMP CONDITIONAL ON VALUE OF T,
EXCHS EQU IFJUMP+1 $ (EXCHANGE) S$:T -> T.S
LOSE: EQU EXCH+1 $8S.T -> S
SuBs EQU LOSE+} $ (SUBTRACT) S, T -> S-T
TIMES: EQU SUB+1 $S.T ~> S#T
DIv: EQU TIMES+1 1 (DIVIDE) S, T -> S/T
FOWER: EQU DIV+1l 1S:T =D SeusT
OR: EQU POWER+) 1IS:T => S OR T (SEE OR).
AND: EQU OR+1 §S,»T => NUMERICAL S AND T (SEE NOAND).
oT: EQU AND+4 18, T => NUMERICAL SOT
1S5 NUMERIC COMPARISON OPERATIONS HAVE NOT BEEN GIVEN
3 MNEMONICS. ST =D> ST WHERE ~ IS <(=,>2,{>:>,C OR =
1 SEE CMPRSN.
ApPD3 EQU AND+7 1S, T => S+T
STGANDs EQU ADD+1 1S$:T ~> S¢ AND$ T (SEE STGAND).
16 STRING COMPARISON OPERATIONS WITHOUT MNEMONICS.
CONCAT: EQU STGAND+7 IS$.TE =D S§ +8 Ts
$ORDINARY OPERATIONS WITHOUT STKDWN.
VAL St EQU CONCAT+1 1T => VALS TS
USRS EQU VALS+] 1T$ ~> ADDRESS OF BIT PATTERN FOR CORRESPONDING
' USER-DEF INED GRAPHIC
INKEYt EQU USRS+1 1T => INKEYS #T
NEGATE: _EQU. INKEY+] - 3T =>.-T
CODE? EQU NEGATE+1 1T -> CODE Ts
LO_MON: EQU CODE $OPERATION CODE FOR LO_MON
VAL1 EQU CODE+1 1ITS =O VAL Ts
LEN? EQU VAL+1 1T¢ =DO LEN TS
SIN: EQU LEN+1 IT -> SINT
COSs EQU. SIN+L 3T => COS.T
TAN2 EQU COS+1 IT->TANT
ASN1 EQU TAN+1 $T => ARCSIN T
ACS1 EQU ASN+1 31T -> ARCCOS T
ATN: EQU ACS+1 tT => ARCTAN T
LN EQU ATN+1 IT-2LNT
EXP1 EQU LN+1 IT =2 EXP. T
INT2 EQU EXP+i SCINTEGER PART) T => INT T
ROOT: EQU INT+1 $tT -> SQUARE ROOT OF T
G0N EQU ROOT+1 IT-DSGNT
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413 ABS: EQU SGN+1 $ (ABSOLUTE) T -> \T\

414 PEEK: EQU ABS+1 iT -> PEEK T

415 IN: EQU PEEK+1 iT -2 INT

416 USR1 EQU IN+1 IT->USR T

417 STR: EQU USR+1 IT -> STRs T

418 CHR: EQU STR+t iT -> CHRS T

419 NOT: EQU CHR+1 T => BOOLEAN (T = Q)

420 IERO?: EQU NOT

421 DUPt EQU NOT+1 $(DUPLICATE) T -> T,»T

422 INTDIV: EQU DUP+1 $ (INTEGER DIVISION) S.T -> S MOD T, INT(S/T)

423 JUMP? EQU INTDIV+1 $ PROGRAMME CONTROL - RELATIVE JUMP BY FOLLOWING BYTE
424 LITERALIEQU JUMP+1 $STACKS FOLLOWING NUMBER,

425 LOOP: EQU LITERAL+1 SLIKE ZILOG DUNZ

426 MINUS?t EQU LOOP+1 3T => BOOLEAN (T < 0)

427 PLUS?t EQU MINUS?+1 T => BOOLEAN (T > 0)

428 QUIT: EQU PLUS?+1 SRETURNS CONTROL TO 280

429 ANGLE: EQU QUIT+1 IT > Y WHERE -1 <= Y (= 41 & SIN T = SIN (P1/2aY)
430 ? MEMORY O t= TRUE IF T IN 2ND OR 3RD QUADRANT
431 TRUNC: EGQU ANGLE+1 $ (TRUNCATE) T -> INTEGER TRUNCATION OF T TOWARDS 0.
432 XEQTB: EQU TRUNC+1 $EXECUTES (BREG) AS A CALCULATOR INSTRUCTION

433 XEVY: EQU XEQTB+1 $S+T =2 S # 108sT

434 FLOAT: EQU XEY+1 T FORCED INTO FLOATING POINT FORM

435

436 t THE FOLLOWING COMMANDS HAVE ADDED TO THEM AN OPERAND. N.
437

438 CBSV: © EQU 8OH ISUMS N TERMS OF CHEBYSHEV SERIES (SEE CRSV).

439 CONST: EQU CBSV+20H $1 (CONSTANT) T -> T, NTH CALCULATOR CONSTANT

440 MINUS1IEQU CONST+6 $CALCTR CONSTANT EQUAL TO -1

441 COPY: EQU CONST+20H $T ~> T3 T COPIED TO NTH CALCULATOR MEMORY
442 MEMORYt! EQU COPY+20H 1T => T, CONTENTS OF NTH CALCULATOR MEMORY
443

444 OP_TK: EQU LO_MON-LO_MON ' TOKEN FOR MONADIC OPTR C IS OP_TK+C
445 HI_MON: EQU OP_TK+CHR 3+ TOKEN FOR LAST MONADIC OPTR EXCEPTING NOT
446 MONOP:T EQU LO_MON.OR.OCOH $OPERATION CODE FOR LO_MON. TOP 2 BITS SET.

447 LONOMO: EQU OP_TK+SIN 3 TOKEN FOR 1ST (NUMBER) NUMBER OPTR AFTER -
448 HINOMO: EQU OP_TK+USR $ TOKEN FOR LAST (NUMBER) NUMBER OPTR

449

450 +#LIST ON
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APPENDIX C-1

64 COLUMN MODE

TImcx COMPUTER CLAPORATION

AR2LICAIIOD DEXELCENENI LICRALX

Aaclisszisn iaf3sacs Camaposns 042

66~COLUNN NODE

DJate: 12/15/0)
ASC Numbert 001
Versien: 002

Author: Carsl Corceran

Nase: 64 Coluen Node Suppert
Descriotien:

This component provides susport te the soplication pregraemer for
using the 6é-celumn mode feature of the TS 2068. The services
include epenings/closing the secend display tile (seving the
machine stacksy 0SS RAN reutines sad BASIC structures), PRINT
poesitien control, attribdbute contrely clear screen and screll
screen services and dismlay of charsctors. For cose of use frea
8AS1C, statue is returned in the O0C register poir, usually zere
for svuccessful completien and deviynsted nen-zere values feor
other cenditions, The interface ftrom BASIC 4is Oy weeans of
POKE’ing the input parameters to desianated RAM lecatiens prior
to invoking the service via the USR function. See page & of the
code listing fer the ry addresses to be used froas BASIC with
the suspert code loades startinrg at Chunk 7 (£000n/57344).

Yacsiao Lenicel

Version Cescristion Oate
001 Originel ) 11720703
002 ADD? 12718703

1) Std. and User~
Cefined Graphics
te WRCHMAR and
GTYCHAR.

2) WRSTRG (urite String)
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Acclisatiss 3scxissa

Nome: SETMGDE (SETMDB frem BASIC - porsmeter te VINODE)

Input: MODE (Os=nermal , 6264 colusn mede)

Frop mschine code: Register A
Pros BASIC: 1In VINODE

Description:

Sets specified video mede, opening oFf closing the secend display
file wehere needed. L invelves detereining 47 there is eneugh
free RAN to epen the second display file and 1f ses seving the
BASIC structures ane chine langusge variables ares up-and the
UDC asres cosn te make space for the aschine stack oand DS Aan
reutines st the tep eof weemory. The second discley file is
cloared te zerses. The stfected systes oand internsl wvarisdles
sre wupdated er initislized (see Ussge Sectien). When returning
to Mode O frem 64 Coluan mode, the structures Bare returned to
thear normal lecatiens.

Output: 8L = 0 Succesatul
8C * 1 Invalid perameters (not equsl te G eor 6)
8C = 2 Not encugh mesery

Nome: CLRSCN (CLASCY from BASIC - parameters te CLSCTL)
Input: Line Count (1-24)
Starting Line Number (0-2)3)

Fren Machine Code! Line Count In Register 8
Starting Line In Register C

Froe BASIC: Starting Line Nusber in CLSCTL
Line Count in CLSCTL + 3

Descriptiont
Clesrs to backgreund celer (PAPER) the designated numsbder eof
lines, bdeginning with <the Starting Line Nusber, Line 0 with »
count of 24 clears the entire screen, Upen return, the curser
pesitien is 8t the beginning ef the first line clesred.
Output: BC » 0 tor successful cospletion

8C = 1 dnvali¢ sarsseters
(Line Number ¢ Line Count €1 or 324)

D T T T I . I S I O . T T S

Name: SETCUR (SETCUS frem BASIC - parsmeters te LINCOL)
Input: Line Number (0-23)
Column Numbder (0-632

Froe Machine Code! Line Nusbder In Register §
Coluan Number In Register C

fros SASICt Coeluan Nusber In LINCCL
Line Nuaber In LINCOL + )

Descrintient

Converts the requested pesitien te interna)l fermat, deteraines
displey file add ¢ and steres the values fer use by the next
disclay charascter rotion, Nete <that oence establisheds the
position is .uedated sutomatically shen o choracter is ¢
se that 4t is enly nacessery te set the pesition shen sequentisl
disclay is net desired.

Qutoavt: BC = 0 for successful coempletion
BC = 1 for invalid parameters C(Line Number > 23 ,
Coluan Nusbder > Line Length-1)

- - . e e e e e eee e e =S ee e e e e e e e®® e e ==
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Nawmel SETATY (SETATS frea BASIC - parsmeter te ATTCTL)

Ineut: Attridbute Byte = Dit ¥ = PLASH
bit 6 = BRICHT
st 8 -
bit 4 - A
bit 3 - PER
it 2 -1
bt 2 - N
ait 0 - L]

From Machine Cedel Negister A
From BASIC: In AYTCTL

Description:

The soecified INK coler (0-7) is used to set the videeo nede
hardeare and te updote VIONOD. The cemplesentary PAPER celer i
fixed by the INK selection. PLASH and IGHT are fixed ot zere
sy the hoerdeware. Nete that {in §4 celusn mede the entire screen
has the same attributes.

Cutput: 8C = 0 Successful

Narel SEYMSK  (SETMSD fros SASIC - parsmters to MSKCYL)
Input: Mesk Byte =~ bit 0 - DVER
bit 2 - INVERSE

Pros Nachine Code: Register &

From BASIC: mSKCTL

Description:

The specitied mask is stered fer applicetion te all subseauvent
disglay character operatiens. COVER = | jaclies new choracter
comdined with o010 vusing an XOR eperataen? INVERSE = 3 feplies
character is inverted).

Dutgwt: BC » 0 for successful cospletion

Nome: WRCHR (WRCHE froem BASIC - parpreter to DATAR)

Input: Charscter code for character to de displayed

20 Y0 PN = Stéd. TS2068 Charscter Set
00M YD OFn = Std. Graphics Set
90M Y0 A4 = User-Defined Craphice Set

Pros Mochine Code: Register &

frow BASICEI in DATAD

Oescription?

Oisglays character at curreant curser pesitien, oesplying current
apsk, Meves curser positieon en te nernt sequentisl pesitien., If
character would stort » new line sfter BOTLK (see Usape sectien)
and  the screll count (varishle SCRLCT) decroments te zere, the
charscter oill net be displayed snd return will de ofth OC s
3 C(ecreen full)., It the screll count does net ¢e
the screen uill de scrolled up one 1ine using the infersstien in
SCRCTL ane the nes line storted at the wacated lime.

Output: BC = 0 for successful cespletion
[ 14 1 favalid character code

»
8C » 3 for screen full
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Nome! WRSYRG (w@STRY frem BASIC - String ldentifier 4in PARAMS)

treut: Character Code String

Frem sachine codel Address of etring in ML
Count in 8C

Frow B4SICE: String Yariable ldentifier in X
Systom Variable PARANMS = 23747 (SCCIN)

Qescristien:?

Cisplays the charseters from the string, beginning at the current
curser laocatien and centinuing sequentielly wuntil the count
exspiresy or °“Screen Fyull’ is detected (see WRCHMR description and
Usage Sectien on Autematic Screllin Fer the Screen Pull
condition, the remaining coeunt is stered in the internal variadle
STRGCY for access by the user.

NOTET Charscters within the atring ehich are eutsise of the
supperted range (32 threugh 164 (20n=84H) ) will be
ignered. E.g.» BASIC Token cedes and centrel cedes
embedded in an INPUT string sill net be displayed or
decosed

Sror BASIC, POKE the cede for the string varisdle identitier tnte
PARANY prier te invoking WRSTRE, e.9.

0008 LEY adatcccccgtringe=ceaa"

0C10 PCrE 23747,CC0C "o

0013 IF USR (WRSTRE)ICOE THEN eov=-
Ccontinue)

Qutout? 8C = 0 Successtul
2C = 2 2a5IC -~ String not found
8C = 3 Screen Full - Remaining Count in STRGCY
(rLsCurrent dddress in String)

Nase? SCRCLL (SCRLD from BASIC - parsmeters to SCRCTL)
Input: Line Count (1-23)
Starting Line Numbder (1-23)
Brom Machine Cede: Line Count In B
Sterting Line In C
Proa BASIC: Starting Line In SCRCTL
Line Count In SCRCTL + 1
Descriction:
Scrells the designated nuaber of lines up 1 position, starting at
the specified line nusber and inserts o blank line at the bettos
of the scrolled sres. Line I with a ceunt of 23 will screll the
entire screemn up 1 line. Usen return, the curser position is »t
the beginning of the inserted blank line.
Nete: See Usage Section on “autematic’ screlling.
Cutout: 8C & 0 Successful

8C = 1 1Invalid Paraseters
CLine Number ¢ Line Count < 1 or > 24)

Name: GETATY (GETATS fres BASIC ~ parsecters to SETCTL)
Tnouts As feor GTCHAR

Descriptiont

Returns &n register C of the BC repister pajr the attribute oayte
for the charscter at the desipnated screen pesitien. Nete that
in 64 coluan mede the entire screeon has cosasn sttridutes. The
value returned will descride the current selectiont

Cuteutt BC = 1 for invalid paraseters
5C & sttrisute byte (Cas for SETATY)
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Nase: CTCMAR  C(CYCHRB from BASIC - parameters te GEICTL)

Input: Line/Column pesition as for SRTCUR

Line Number in B
Column Number 4n C

Frew Machine Code:

From BASICI Celuan Nusber 4in GETCTL

Line Number 4n GETCTL ¢ 3

Descraption:

Roeturns in register C of the BC register pair the charscter code
for the character at the desipnated screen sesition. 1f ne ssteh
208inst  the charscter set (including the standord and
user-getined graphics) 4s feuand, 2ere is returaed. (Character
code or zero alse returned in 4,)

Note: Pesitiens “printed’ wasing the OVER technique will return
roreo 47 they do mot match against eny single character.

Output: 8C = O fer no find

BC = ) invalic saraseters
BC = character cede (20M-A4N)

Name: GETCUR (GETCUB froe BASIC)

Inpoutt Nonre

Descrintiont

Returns in the 0C register pair and in the BASIC oparasmeter
locatien LINCOLs the current print position (where the neat

charscter weuld de displayed).

Juteut: B s Line nusber (0-23)
C = Colusn number (0-463)
BA3IC: LINCOL =~ Colusn nuaber

LINCOL ¢ 1 = Line nuader

NJITES 1¢ the last charascter oas srinted at Col.8) ef Line
23 C(last sositien on the screen), then Col.0/Line 23
will de returned.

L R R I I I T I

Usased

Semory Usage:

This package of machine cooce routines includes the following
anternal variables:
Name Size Cescription
SCRCTL 2 Scroll Centrel}
LSE = Starting line number
M58 & Number of lines to be scrolled
SOTLN 1 Bottem Line =~ Line nuadber (0-23) after which
test for scroll #ill be made.
SCRLCY 1 Scroll Count~ Number of times ¢ 1 that

automatic scroll will be done.
When decremented to zero, data
will not be displayed and »
congition code will be returned

CnTeL 2
GRYRL 2
LINLEN i
CURPOS 2
OFACDR 2
MASKE 1

to user.
Character Table (8ase Address~100M)
Std.Graphics Character Table (Base~100M)
Line Length = (64 mhen in §4=Col.Mode)
Current Position (Internal Forsat)
LSS = Coluen Position
nS8 = Line Position
Currant Cisplay File Address

Mask Ryte (bit 0 » QVER)
(pit 2 = INVERSE)
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ATTRYT b Attribute Syte (bits 0 - 2 - INK)
(bits 3 - 5§ = PaAPER)
(bit & - BRIGHT (Set to zero
(bit 7 - FLASH by H/W in
¢é-col.mode)

GTINDX ‘Get’ Index - Used by GTCHAR

STRGCY 2 String Count - Contains remaining byte count
when 8C=2 (Screen Full) is

returnea fror the wWrite String
service WRSTRG (WRSTRB).

[

Initial values so0t via SETMID: (SETMIE) are as tollows:

varjatle Name Value

SCRCTL 110N
BTN 17m
SCRLLT in
CHTEL Coon
GRTSL (Internal to Module)
LINLEN 45h
cuepPls 1851nm
DFALCH 400Cn
MASKE (.1
ATTEYT e
GTINIX son
STRGCY on

The follcwing are the variables uvsed for passing parassters in
2ASIC. The * jinoicates those injtialized by SETMDR:

Variatle Name Si:ze value
* DATAR 1 o
« LINCCL 2 DL
% CLRCTL 2 1800n
x ATTCTL 1 38N
« MSKRCTL 1 on
% GETCYL 2 on
VIMCOE 1

In addition, VIDMOD, PARAMS and other system variables must be
available to tnese routinas. A4t manimumy chunks 0-3 and chunk 7
must be snabled in the nome Bank.

Location:

This package can be incorporated into a wmachine code program
within the memory range from chunk & through 7, taking inte
consiceration the remacping of certain structures when the second
dasclay file as open. NOTE: Machine code above RAMTIP js not
moved.

The routine SETMCDE (SETMD3) cannot be executed from a cartridge
because of the necessity to enatle the RCM Extension which
disables the DCCK Benk,

Reg1sters:

Qther than a3 docurentec for output values, no cliims are made as
to oreservation o¢f any register contents except for the 1V
AeJister whis? must slways contain the valus 5C2AM for access to
the sterdard tyster variables.

Automatic Scrollins:

As 1nitialized, test tor scrolling will ve mace when the print
position goes to the next line tollowin)y the bottom line on
screen (BOTLN®23324th line). (ondition Code I (Screen Full) will
be returned since SCRLCY will decrement to zero. 1f SCRLCY is
set to some larger value, then the paraseters in SCRCTL will be
used to automatically scroll the designated number of lines
beginning at the specifieo line number, As initialized, this
will scroll the entire screen wup. By operforming a POKE or
setting the variables BOTLN and SCRCTL to the desired values,
sutomatic scrolling can be cone using smaller sections of (he
screen. MWnen working trom BASIC it is recommenced that BOTLN e
set to Line 21 (154) and SCRCVLel ba set to 21 (15H) to avoid
conflict with the Edit Line which uses the bdottoem 1twe lines of
the screen. Note that once SCRLCT expires, it will be set to 1.
If a cifterent value is desired, it must be reinitialized by the
user after receiving the ‘Screen Full’ concition.

8y setting the SCRCTL variable and invoking the SCROLL (SCRLE)
routine any portion of the screen may be scrolled at any time.
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NOTES:

1.

All screer operations dens Dy the system ROM (PRINT, LIST,
Edit line 1/0, CLS, scrolling, etc.) relate enly to the
main Disclay File. This means that enly the even celusns
on the éé-column mede screon mill be aftected. VYou will
want to execute the Clear Screen functien in this module
to guarantee that no dats in the second display tile
interferes with the use of a system screen service, 0.9.
prior to ¢doing » LIST.

The COPY command will print only the even colusns of the
screen to the 2040 Printer.

Ouring tspe operations, the Border will not change while
in é4-column moae since this is fixed by the hardware to
contforms to the paper color.

The SAYE filename SCREENS will save only the main Disglay
File data. The second can be saved by & SAVE filensme
CODE 24576, L1464, Be careful that you have the cowputer
in é4-column moae when you load this data or you will
overwrite the 0S RAM routines and “crash™ the systeall
(The count for saving the display file is for the data
gortion only since the Attridbute File area from T000M-
TAFFM (30720-31¢87) is not used by the video moge H/k

in té=Column mode.
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23 297 N 1 OFL wexY gYYE

CC 0aps° %4 WACARY CatLL STPOSH 3 STCAR wes PDSITION

ot 0 299 GDJ0%ET LD (11 § Retultw 8Ceo

0e 00 260 enaner Lo 0.0 B ENTER WERE wiTH C NON-2ER0

(1] 308 agy
26

n e 263 Inveaz Lo Cod 3 REYURN §Cel POR TNVALIC PaamgTiRS

10 re 20 Fl fasagy
208 1
266 (A LIUN- Y Ss3CR381 8 TESY 1IF mew LINE 13 OPF SCRREN
267 Sue [ § SeLINE N0,
208 10 (1) 7 eve N O
{3} 0 SoCACTLN) 3 GEY 90TTCR (Ine
are (14 ]
am F4 NCouPOPOSA § On SCRIEN <« QETURN TC wAITE Cwas,
n 4 V1A UPOATE ANC STORE #QSITIDN
273 Lo S03CRLET) 3 TESY SCACLL CCuwY
274 otc  a
ars n N, TVYBULY § 00 AUTOmATIC 3CeOLL ySIwG SCRCTL
136 Lo [T} ) § ReInivIaLILE YO )
an L0 C3CaLLT) o0
e (414 | 14
are (4 1d [ 14 § BI3CARD SETURN TD wRITE Cwaa,
200 (%) [13) ) AETURN 0Ce) POR SCREEN PULL
201 Je (L1113}
202 (AL STRY | CSCaLCY) A ¢ UPDATE vamiam¢
t{}] (Y} BCoC3CRETL) § GRY SCACLL CONTBOLS CITARTING LING
204 ] And LInE COUnNY)
203 F L scaLe § GETUAN TO WRITE Cwan, VIA SCOCLL
06 1
200 SUBTTL wRITE STRING
20 3 HERE PROM BASIC EnTRY TO
90 WRITE CHARACTER STRING TO SCPEEN,
291 1 STAING IOENTIAIER (CHM.CADE) Iw
9 SYSTEN VARIABLE Pat®ams AT 3CCIN

GO0EC° 3a 3CC) 293 WRSTRO L0 A, (PaRANS) GET STRING IO

00EFP° o 1F 294 aND  1Pu MASK CPF UPPER BITS

gor1° re o0 298 -1 “on STRING VARIAOLE IDENTIFIER
Qory° 87y 294 L0 O SAVE IN D

00P4° 24 3Ce8 297 Lo HL (vARS) FIND STRING

0or7*  ve¢ 9 WASTRL LD AsmL)
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co

(1)

0060 "

o

91
2

(131 R
[2]
[ 1]

02
[ ]

48 0007”

[ 13T Rg
[ T7Y B4
9634°
[-111-0d

o) $028°

AND OTRm
Jn LeNDSTRG
ce [}
Jr TywmiTeg
sysSH OF
CALL RECLEN
tx  oE,m
[: L1 ]
JR WRSTS)
WRSTRZ INC nL
Lo ColmL)
INC mi
Lo BelmL)
INC WL
Lo Al
or ¢
Ret 2
'
'
1
1
|}
1
WRSTRG LO AsCmL)
uSH ML
PusSH B¢
CALL  wRCMAR
Lo 4,C
on [ ]
n NI, WRSTXL
I
WRSTRS rOP [ 14
(LTS
INC "t
114 114
Lo A0
L] <
i1 ] NI, uRSTRG
(134
t
dRSTX1 WO 114
(44 1
I Tounseny
00 WL
Lo CSTRGCTY) o0t
0P ML
L0 (3}
¥RSTXZ LO 8,0
gy
1
NOSTRG LD Cel
Jn wasrx:
L
SUSTYL POSITION CONTRDL
1
13441 2)
L0 BCoCLINCOL)
]
SeTCurs
CaLL TITPAR
({199 (44 1 L1
CALL  WP3POSN
o sconety
'
SuBTY, scatiLlL
1]
1
]
sceLo0r
]
(S I (1211148 ]
)
$Ca0LLE
L0 [ 11 ]
ang A
» Lotuvran
800 4.C
(44 1
” Colnvran
(44 29
4 ul.lwvras
(71N 14 1Y ]
” cocoret
]
$CALE Puse ¢
%] se8C032
| LI 4
Lo (1)
Lo Ao tLINLEN)
A
TesraL
4
INSOBLK
[
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TEST IF END OF VARS AREA

N3 PING - RETURN 8Cse2

TEST 1P MATCH

PQUND STRING

SAVE STRING ID

RETURNS ADRS, OF mNEXY var, IN Of
AORS., TQ WL

RESTORE STRING 10

LOOK AGAIN

GET LENGTH

PrRSY TExY CCOC
TESY If NULL STRING

RETURN IF SO

ENTRY PROM MACHMINE CC2E W3Tw
AQORESS OF CwAR.CCOE °“SYRING®
IN ML AMD LENGTH IN 8C

GET Cloe
SAVE AODRESS
AND COuNT
WRITE “A°
TEST IP GOOOD

EXIT I® InvaLID CCOE OR
I8 SCREEN PULL

Count

ADORESS

NEXT CwaRm,

ADJUST COUNT

TEST IF DGneE

WRITE NEXY CwHam,
RETURN §Ce0

SAVE ERRQR

TEST 1P unmgCOGNIZEC CLOE
CanTInue

REMAINING CCUNT Y0 mL
STORE REwAINING COUNTY
ADDRESS TO mL

RETURN 8Ce)

RETURN BCe2 1P STRING NOT SCUND

WERE PRON BASIC EATRY. Pamangring
In LINCOL

ENTRY wITw LINE/ZCOL. IN BC REG,
TEST PARASNETERS POR VALIDITY
CONVEAY TC INTEARNAL PCARmAT
CALCULATE AND STORE PCSITICH
RETYEAN BCel

' PACH BASIC EnTavY 10 SCHOLL
]
GLY COonTACL LNPQ.

NERE WITw CONTEILS In OC
Ssnl, OF LINES
CogTaRtinG LINE 0.

1837 vaLl0tYY

ERRON 1P COUNTey

SAR0R 10 pelcy
(LIS {0 212 ¥ 1

00 scroLL
TN BCe0

CET STARTING LINE In INTERNAL POOmAY

coL. ¢

SAVE DR1G.0C #OA NIV
TUSY 1P AT gvaRt QP SLOCE

el
S8T MO, 0F LInes Tall BLOCK
TESY ACafInST TOVAL LINRS

TOTAL GALATER Twan THIS 0LCCH
RENAINIRG COUNTY



(1%

(Y-1.14
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L0000

00
[§-F-14%
(441 ]

"
1]
0

or NETSC

scaLry

]
(11787

"
)
TR

sreLLe
sTeLx)

STOLR2

Ce
P80

01e8°
t
]

1]
cLaseot
o8 000C°

]
CLRSCHT

]
[{%.214 ]

1 00 mgve
1T 3,4 1]
JR NEenRTSC '
LI {1 ]
(¥} LI} ’
40 Loom
iND  00Pn 4
(Y] "ol
INC » ]
(4L 14 ]
28C ¢
Jn nNl.L00r0 H
[4- L 14 -t
Lo (X1}
[ L1 I ]
It Le8CALRY ]
(%} Ll $
JE  TESTAQ ]
|4 LA 14 ]
L0 Ao ]
403 4.8 s
oEC a $
L0 Cos
[ 2 T3 []
n [49 £14 ] ]
W Cea
L0 A
tus ¢ ]
LD Bea s
Pusn 8C
[ 114 1
n (8- 14
oecC [ ]
(472 LI 14
] Cod ]
Pysn o€ ’
(3 0fent
1] Mho=120m
400 w00
1] 0t.m s
(Y] ”]©. N J
Py
Lole '
[]-1J "
\0 Ayn
[ 13 20 TY ]
8 NLsSTOLRZ
or 10n '
(Y] ",d
n sTeLRl
and 00fn L]
Lo L]
{14 " ]
LL LI 14
oge ¢ '
0 NI STHLRO
[ LI 1 '
(Y] Ao
ang [ ]
’l ] teSCaLEY
L0 QE, =789 !
400 w08
FLJ Testas []
J

SUBTTL  CLEAR SCREEN

LD BC.CCLRCTL)

LD Ay

and &

¥ Lyinvear
ADD  4,C

(4 3

Ll Collivran
cr 29

Je NCoInvPAR
CaLL  Cuasce
P lg [1-LE21 M

("2 LI 14
L0 a,8Ca8
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SeLINES Tnl$ SLOCK
CeSCan COQuNT

SAVE SCan COunt

CALCULATE N]. CF prYTRS
8Ce3i00 OF LINES

GET AQRS, QP PREV. LINE
13 o¢

1 Save Caumy
1 SAVE A00%esS

Te87 1P BF2
no

00 or2
QACK TR OF)

NEXY sCAN LINE
$CaN CAunt

noeg SCang
WRSI0UAL LINE COUnT

[-I'L]]

$TART OF NERY SLOCK

00 RENAINING LINECS)
oR3G.0¢

STARTING LINE

400 80, CF LINES mOVROD
LAST LINE SCROLLED

(1% 1 LIng
CLEAR VACATED LING AN0 nETuRY

ADJUSY TOTAL LInE CCUNT OV nG.
QP LIS TS SLOCK

L0A0 & NB. OF LINES NI SLCCR

A0JUST TGTAL LINE COUnT-y

1CAn CounT
Save $Canw COUNTY

AORS, JF PREV, LINt
0vTE Count

00 =ove

Salx 19 or)

T8 NE3T SCAN LINE
TEST 1P mGag SCaNS
RENATHEING LING COUNT

AQJUST TQ LINg )

SCeLInt COUNT
HLe0P A00RESS

WERE PACH RASIC ENTRY TO CLEAR SCREEN
GRY CONTRCL INFO.

ENTRY VITw BCeLINE COUNT awD
STARTING LINE W3, FCR CLEAR

TESY vaLIOItTY
ERAGR IP CCUNTeD
ERAON 3P JeC<)
BRAOR 1P gelde

00 stavice
RETUEN BCe0

CONYERY TO INTESNAL PORMAY



s20 fus €

321 (9] B8
0033° $22 19 AoCLINLEN)
323 InC & 3 SV TO COL.D
328 Lo Cob
L1310 529 3 GET apDRESS
s34
$27 3 SAVE POSITION
$2¢ } OAlG. OC
829
::: ({1 }14] § GET & OF LINES TWIS BLCCK
2
533
$3¢
1] 938
36
37 $ COWPARE TO TOTAL LIn? COUNY
14 (21)
$3¢ cLes: $ %0. OF LInts
oe :#: s RENATNING LENES
.
942 cLRsCy
o8 343 i SCam CCumTY
$es CLRsCe
L 131)
or 34
47
490
949
850 3] Cobd 1 8Cej2end. CF LINES
(1] $31 Y] 8,0 § Ce0 1P 236 POR 3 LINES)
92 [ 114 [4 b a0JusY
$3) CARSCS  Putwm  oC
954 U W
93 (8] Qo
(11 (Y (Y
[ 1] 987 L0 (nL) 00 $ Cutanr p»
3¢ ${ 14 ot
[ 1] (11 Lots
$60 [ 14 "
Sel 200 [ 13
62 L0 Ay
o 943 (134 i L
[ 1] 64 M NleCLRSCE
tL4 1} on 20n
64 e "ol ¢t B0 0P
(1] %67 8 CLNsCS
-Ld 540 CLR3Ce aND  00Pn 1 AgsTEORe oFt
69 (9} L 1Y )
" 1L 14 " 1 NEXT 3Can 8O
11 (414 114 3 POP SCan CCun?
9 (114 [4
ot 13¢] JR Nl,CLRSCH
e [ L 14 $ TOTAL LBug Count
1 34) 0 [ 1] )
s1e and a
(3} L2 JA LeCLRSa?
00 e (Y] Led } WLsSTART OF NEXY QLOCK
e210 (24} i 14 (18 214} 1 OoREuAlniIng LINE CCunT
80 CLRSXY POP (14 s pOSITION
0e84° LI]) 1 ["I1-11-311 ) Nefuew via UPDATE AND STORE PCSITION
s82 CL8sC?y Lo Cod 1 Save mO, LIngs TwlS M OCR
Lo A,
sus [ $ A0JUST TOTAL LINE COUNT
Lo [ XL
("R LI 14 § AEMAINING LINE CCUNY
e [ 113 P LINRS Tels BLCCK
" F1] cLescy ]
390 SUBTTL ATTRIDUTE CONTROL
91 1
92 3
393 ]
$94  SETASOS t MERE FROW SASIC ENTRY TQ SET ATTRIBUTES
eo11° $95 1Y) AyCATTCTL) 3 GEY CONTPQL INFQ.
594 1]
597 SETATTS 3 ENTRY WITw ATTQIBUTE BYTE IN 4
o1 590 AND 7 $ GET INK SELECTION
599 Lo Cod § save
149 600 Lo AyKVIONOD) 3 TEST 1P CF2 OPEN
601 AND A
00C2° €02 Pl Lolnvoan t INVALID I OPF2 NOT CPEN
603 Lo A.C
604 s
[11] na
[1.71] fLA § SHNIFT TQ w/w PCSITICN
0?7 PUSH AP § SAVE ROTATED VALUE
(1} [11) -1} ¢ t SET nm/w mMGOE
409 (8] L XY} t VALUE FOR /W
(14 10 IN A (eeEXPT) 1
co 11 AND OCOm 1 PRESERVE BITS 7 anl 6
612 (L] 3 SEY VISED WODE vaLut
L1 61) QUT (HREXPT),a ? SET MsW
0 o1& or  e0n t UPOATE v1owEd
sCC2 a1 Lo CVICNG0),a :
a1s L4 L 1.4 3 INK SELECTION IN 8IT7S 3-5
(134 crL T GEV COMBLENENTARY (CCLO®
419 ca < § COMBINEG wiTwW INK
0023%”° 19 LD CATTBYT),a § SAVE IN vamIaABLE
00ad° [T} J* Go0taer 3 RETURN 0Cs0
21 1]
022 3
023 3
626 E{ALIT R 3 MERE PACH 3ASIC ENTRY 7O SET #MASK
0c1s” 0©s 1] Ap(mSaCTL) 5 GET CONTRCL INFQ.
26 i
4211 SETMSKR 3 ENTRY WITW MASK VALUE IN &
0039° 620 Lo (MaSK8) . A 3 STCRE wmASK FOR APPLICATICN TC FyTuRe
[11] M 29 Jr coocagy § 0ISPLavy
430 1
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)
GTCHEO

o8 d019°
1)
GTCnals
gada’

[ 1Y} M
0433°

$8 0029

[ 2{4}}

CTCn2

6TCn23

[A{4.} ]
or
(1113 }Y

10
r?

003a°

20
(1]

02
sr

CTCn32
[ 1]

]
(1441
0009

[4{4.}]
sC1s

[3{4 1]

1

(138711}
]

0039 GeTaAtY:

]
CaTCo0Y

SUSTTL  “CET’ RQUTINtS
) WERE PROM 9ASIC ENTRY YO (ET CmaARACTER
3 (NETURNS CCDE FPOR CwARACTER AT
3 POSITION SPECIFIED IM GETLTL)
.0 sCiCGeTCTL) 1 GEY CONTRGL INPO.
I ENTRY WItw POSIVION IN OC
CALL TSYPaR 3 TESY PamawgETERs
CaLL COnven 1 CONVERT TO INTERNAL PORMAT
CALL CaLcons $ GEY OISPLAY PILE ADRS,
LD DR (CnTL) t Cmat.TaoLt
Y] " T NG. OF PRINTASLE CNARACTERS
L0 LYYl L] 3 SET A0JusTeent InOEX
L0 CCTINDA) 48
In¢ © § 40JUST YO STARY QP TASLE
[1] o0l nt T OF ADRS.Iw QDUICHAR,SET N w
susn  #C 1 SavE CQue?
susSH 08 T SAVE a0RS. In C#
Py ML 1 SAVE ADRS, INn CwaR TAOLE
Lo Ay(08) t SCAm NQw FRCH QP
ot ({19} T OTEST AGAINSTY (CmaRm, SEY
e LoGTCHY § mATCH
PUSH AP
L8 A (ETINDR)
(14 0Wn § TRST IP STD.GRAPNICS
Fl1} NL.GTCRID
1414 AR
4 GTCwe 1 00 NOT TESTY POR InvVERSE
PP AR
In¢ 4 1 TRSY InveERsE
JR NI.GTCme
pec & § Aeel POR INVERSE
W0 Coh § CaQ POR WATCH =1 FCR INVERSE
\0 9,7
INC 0 3 ONRXY 3CAN IN OF
ING WL T ONEXT BYTE IN CHAR,.SEY
Lo AolOt)
e [1.19]
xQR <
it NZ.GTCHE 1 NQ mATCH
04NI  GTCmd)L t FOR WEXT SCAN
1)
I WERE P MATCH WITw (SP)IaCHAR IN Cwaf SEY
3 CSPe2)eCmAR,IN OLSPLAY PILE (SPeS)elian,
1 Count
AyC 3 Ae=) IP NATCM ON INVERSE
[ 11
[ 14
{14
Cod | 8eCOUNY Cu=l ¥ maTCM On INVERSE
AL C5TINDR) 3 4DJUST Cwan.COOE
[ ] 1 AeCMaR,.CODE
26= 1 OVESTY I Space
NeSTCMI2
14 t TESY I1F WATCw On INVERSE SPACE
LI 2{1}}]
Ty Ll t SEY CCOE POR GRAPNICS BLOCK

"y § MERE wwgn WO RATCOM
-1 ] 3 LOGK AT WERTY CwaR, IN SE€7
wi oDk 1 Cnan, SET
ot 1 Cuar, In OF
sC 3 CnaR.COUNT
[ 144 }F3 § LOCK AGAIM
[}
¢ wERR YD TesY 1P DONE
[ 1) Otoni 1 0P 8DRS,.TD WL
[} 8,CCTINDX)
(44 0n 3 TESY If STD.CwR.SEY
Je NL,GTCHMS 3 TRY GRaPNICS
L0 DECSRTIBL)IY STD.CRAPHICS TABLE
Lo Bele T NC. OF ENTRIES
¥ ] Be80m 1 InoEx
Jn (314} 1}
(14 ”wWh 1 TESY §# STO.CRAPNICS
F1} NleGTCHE 1 OONE I8 NOT
(Y] DESCUDGC) 3 TAY USER-DEFINED GRAPRICS SREA
114 t ADJUSY ADORESS~-100W
[Y] 1 N0 0F ENTALES
Lo 3 twogx
n
(%] t HERE wmEN NE SMATCW ANTUNERE
x0¢ 1 SET 8C anD AslERD
.y
§ GRY atvaioute ovre
§ NOTE THAT In 64=-COL.MCCE ALL SCREEN POSITIONS
3 MAvE TwE SANE ATYRIBUTES, TwIREPQAE IT7 IS
§ NOT WECESSARY TO USE TeE “GRTCTL® PGSITION
1’ ugreRs
1 WERE PRON PASIC ENTRY TO GEY AYYOIBUTE
Lo AeCATYRYTY) 3 GOT ATYRIBUTE OTTE
A0 Cob 3 PUT In 0C
%) [ T
(11
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CHAR.CODE In A an0 Ix oC

§ GEY CyRION PCSITICH
§ WERQ FAON BASIC EnTRY



[ 1210 734 (1314 1]

0)28° I o8 003e° 77 (Y] 8C.LCURPDY) 3 GEY Invoanay PaSITION
032¢° CO 0aap” 730 CaLL Com § CONVERY TQ ySER PORMAT
932F° 34 003’ 73 (9] SeCLINLEN)
0332° o9 Tel < 4 ¢ TESY IP w0 OF LINE(ege)
0332 20 08 Te} 48 [ 24112(%) [N [ ]
Te2 [V I 41 ] § BEZT POSN.STARY OF meat (Ist
Y43 [} Aed
Te4 {1 § BunP TO wRXY LInt
Tas (S 2 1Y )
744 144 26 § TELY 1P QPP SCREEN
Te7 PN TY 1214} [L])
140 (8 8+2) § POSN. 33 AT BOTYOM LInE
43 B007° 789 [1R{3) %3 CLINCOLY,0C § STORE POR BASIC PROGRaAw
750 anr 4 vaLuls AL30 In o€
1] 1) L]
153 SUSTTL YIOEC MOOE® CONTROL
1% 1
788 3
0348 756  STMOSO: I MERE PROM SASIC ENTRY WITW MOOE IN
787 } *vImQDE*
0345° A 002s° 158 LD 4,CvIma0%)
%9 3
0349° 760 SETMCIE: } OENTAY WITH NOGE In &
161 3
0348° AT 762 AND A
0349° 20 44 763 JR Z,SETWD1 ¢ TEST AOR VALIGITY
0348° P2 06 164 [
0340° C2 00C2° T6% Jr NI,INVPAR § INVALIO PAfAmMETERS
03%0° 21 1701 166 L0 WL SCINIT i INITIALIIE VARZABLES
03%3° 22 0023° 187 L0 CSTRCTLIHML 3 SCRCLL CONTRCL
03%6° 3 17 Te0 L0 w23 '
035" 32 0020° 769 LD (BCTLN),A | BOTTOM LINE
0338° Mt 01 770 L0 A0l s
0330° 32 002e° 71 LD CSCRLCTY,A § SCAGLL COUMNY
0360° 3E 40 m L0 Agse
0362° 32 0033° 73 L0 CLINLEN),8 § LINE LENGTM
0363° 21 1800 174 LD MLeSLINIT
0368° 22 000C* 1;’ LD CCLACTL) WL 1 CLEAR SCREEN CONTROL
0368° as ¢ xgr A
038C° 32 2038° 132} LD CMASKN)¢A § MASK OYTE
036P° 32 00337 178 L0 C(STAGCT),8 ! WRSTRG REMAINING COUNT
0372° 32 003C* 779 L0 (STRLCTeL),a o
9378 21 309 700 LD MLeCWASET 1 STO.CHAR,SET
0378° 22 0028° 141 LD (ChTSL) ML 3
0318 21 033%° 192 L0 WL GRPNST J STO. GRAPNICS SEY
o3rEe” 22 oo0d” 783 LD CGRTaLI ML o
Me 1 1
T8 3 ) INITIALIZE BASIC INGUTS
0000 T8¢ LD CDATAB),A | DATA 8YTE
0007° 107 LD CLINCOL) oA § COLUMN
0008° 748 L0 CLINCTLe8)ed 1 LINE
0018 99 LD (WSKCTL),A 1 WMASK CONTROL
001%° 790 L0 CGETCTLY oA 1 “GET” COLUMN
001a° 191 LD (GETCTLel)oa § °GET” LINE
08 ;!1 Lo Aré § SEY ms/w YO e4~CCL.mODE
9 9
796 SETMOL LD 8.8 § SAVE moOt
scc2 799 L0 A.CviomeO)
734 AND A § TEST CURRENT mOSE
10 197 JR NI,SETND2
194 oR 8 I CURRENT wODEe0 TESY IP WEw MCDEeQ
9¢80° 799 4P  1.GOCORET § RETURN BCeO
1202 100 Y} MLy SNSERTSZ
0860 804 L0 DE.mOVESE
002 400 wi,00 1 WLeTOTAL AOCA WEEOED
88 3CeS 993 L0 CEJCSTHEND)
806 100  mL,CE § ADD ME=QRY IN ySE
[3LI% [1-1] " CoEXTNAM 3 NOT ENOUGH NEMCRY YO CPEN DF2
$3 5ce2 °0e Y] OB (RANTOP)
aNOD &
32 S8C  mLlde
a3re” [ J» NCLEXTNRM | NOT £NOUGW WENDAY
0621’ 10  SETMDZ CALL EnBLEXT | ENABLE ROW ExT,
(1% Lo 8,9 I mOOE 13 A
0yre” [J%] CALL GeTvaL § M/W VALUE TO 83 VIONOD VALUE TC ¢
0y PysSn  8C 1 save
s1s Lo 4.0
otat (3% CALL CwmGVID § CALL RTN. TO DPEN/CLOSE 2NO OF
Qe2e” ”"e CALL ENBLWEME  § REENABLE nONE BANK
n? [T LI 19
s1e L0 4,C
scc2 ”"e V) CvIOna0),At UPOATE VIONOD
17 020 UPOATE 1T 4. I UPDATE SYSTEM vANS. SASED On mOOR
0080 (23} e L. G0Q0neY 1 DONE [P w0E 0
€1 822 Sxate L0 AJiCin 1 64/00-CaL. MCOE
223 on [] | STORE ATTRIBUYE AYTE sased
02 crL b ON INK SELECTION
7] 129 seL 8
" 110 b1 U
3 (] m, 8
an (]
0038 0229 L0 CATTRYT), A § ATTRIBUTE BVTE
0011° 30 Y] CATTCTL) oA 1 SASIC PamaneTER
0033° 131 UPOT1 LD AsCLINLEN) T GET LINE LENGTN
(31} ING B
133 Lo Coa § Calumn
14 834 Y] [ TR {111 I SCONOME BOSITION C(LN.O/CCLLO)
0000 (31 ¥ e d
scro 038 L0 CCOONDS)omL § INITIALIZE PLOT PCSITICN
0es6° (134 CalL  uPCPOSN 1 UPDATE AND STORE wOME POSITION
0080° [ F]1] 4 coaomer 1 RETURN BCe0
02 139 ExTMRM LD Co2 | RETURN BCu2 POR NO RCOM
[T11Ad 860 4 eaengr

(L1} '
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046’

0480°
[ 13304
0e33°
[ 1313
[ L3104

0694°

0484°
[ 131 0

(11234
003)°

0488
A

savvaL

5703

engitat

[}
INBLuERE  PySn AP
108

rsTRAR

raRERS
TSTPRY

SUSTTL SaTEiRwAlL SUD-RTNS,

(1]
t

sysn
n
ce
[

Lo
114

172

9 INPuT:  VIDEO WEZE 3N &

0 QUTPUTE N/u SRTYIAG In 6

] VIORCD SEYTING In €
RETURNS N STATUS TP mCOE InvaLID

nIGn BES.CR, H 2 2
S6/708=COLUNN 8¢ -~ OE 04 - NI 4 = 70

1 4

[}

4 VALID vaLutst IwPut L4} viongo
s caswe ase coccas
9 Sa0ISPLAY PILE ACTIVE AT SCaREN

[}

[} 0FL oWLY 0 [ L]

§ OFlet OP2 (1] ] 40

1 OF1L & OF)e 1 ) [ 2}

!

]

§ RQUTINES TO ENAOLE Cwunt @ In RCH $27,

$ POR ACCESS YO ConGvID RQUTING

[ 14
AonuREPY)
Ll § SELECY eDm gV,
CREQEPT ) A

A,
(AL IR TT
[14

a
COUNSPT) oA
Qe KUREXPTY)

§ TESY PAmAnETER VaALIOITY
§ 1P %OT VALIO, DISCANDS RITURN
§ AMB EKITS VIA IwvPar

4023 1 TAST LIne D)

NC,TEITPRL
AR

Ao CLINLEN)
A .

[ 1 TESY COL. >4
CoPARERNR

CONVERY LINE/COL. PRON ysSER YO
INTERNAL PORMAT &ND VICE VERSA
USER PORwATE  LINES 0-2)
COL.0-8)
INTERNAL PORMATE LINES 24-)
CCLe 632
CCOL.1 END OF LIND)

AsCLINLEN)
[)

ANTER WERE wiITH BCoLINE/COL.IN
INTERNAL PORNAY

CALCULATE POIITION

STORE UPBATED PQSITION AND RETURN

caiLcros
1342 L]

ROUTINE TO CALCULATE POSITION IN OF



RETURNS OF ADRS, [N WL, PRESCRVES
LINE/COLUNN POSITION IN 8C

[}
CO 0e7a" CALCPOS CallL Lasy t GEY OISPLAY PILE ADRS,
3a 003)° Lo AeCLINLEN) § TEST wWICw OF
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APPENDIX C-2

80 COLUMN MODE

Jate: 12/71¢/8)
ASC Nusder: 002
vergien: 001

Auther: C. Corcoran/D. Boyle

Name: 80 Column Mods Support
Cascraption:

This cosponent prevides support to the spplication prograsmer tor
using the 80-colusn mode feasture of the TS 2068. &#0-Column Mode
is amplemented by using the ée-Lolumn PFods feature of the 2068
and wmodafyang <the charscter width froe § to 6 pirels. The
services include opening/closing the second display file <(seving
the wsachine stack, 0S5 RaM routines and BASIC structures), PRINT
positien control, attridbute centrel, <cledr screen ond screll
screen servicas and disclay ef characters. For ssse of use free
BASIC, status is returned in the BC regaster paar, wusudlly zero
tfor successful completion ane designatea nen-zere values for
other conditions. The ({interface fros BASIC is by aesns of
POKE 3ng the input parsmeters to designated RAN lecations prior
tc 1hvcking the service via the USR functien. Sees page ¢ of <the
co0e listing for the remory adaresses te be used from BASIC with
the support code losded starting at Chunk T (EOOOM/ST344).

Asnlicaliod Secxices

Neomo: SETMODE (SETMO® from BASIC - parsmeter to VINODE)

Input: MODE (Ownormal o 0500 colusn mode)

From msachine cods: Register A
froa BASIC: In vINODE

Description?

Sets specified video mode, opening or closing the second diselay
file where needed. This Lnvolves determining if there is enocugh
free RAM to open the second display file and 4f sey, ameving the
BASIC structures oand sachine language varisbles sres up and the
UDG ares down te make space for the wmachine stack and 05 RaAM
routines at the top of wsesory. The second display file is
cleared to zerees. The affected system and internsl verisdles
sre  updated -or (nitislized (see Usdge Sectien). When returning
teo Fode 0 froa 30 Colusm amode, the structures are roturned teo
their norssl locations.

Output: lé ® 0 Successtul

8C = 1 Invalide parasetars (net equal te 0 or 0)
8C = 2 Not sneugh seamery

LR R LR I e R R Y T T T P Y

Nemet CLRSCM ’ (CLRSCH from BASIC - parameters teo CLSCTL)
Inputt Line Count (1-24)
Starting Line Numper (0-23)

Froe Machine Cede: Line Count In Register §
: Starting Line In Register C

Pros BASIC: Starting Line Nusber in CLSCTL
« tLine Count 4in CLSCTL ¢ )

Qescription:
Clears to background coler (PAPER) the designated numbder of
1ines, beginning weith the Starting Line Numbder. Line 0 with o
count of 24 cleasrs the entire screens Upen returny, the cursor
sosition {8 8t the beginning sf the first line clesred.
Outputt 8C = 0 for succeossful completien

8C = 1 invalid paremeters
(Line Nuaber + Line Count <1 eor >24)
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Namel SETCUR (SETCUE frow BASIC - parasseters to LINCEL)

Input: Line Nusber (0-23)
Coluan Nusber (0-7%) eor (0-04)

From Machine Cedel Line Number In Register B
Coluan Nusber In Register €

Pros 8451C:t Celumn Number In LINCOL
Line Nusber In LINCOL < 3}

Description?

Converts the reguested position te internsl forsst, detersines
disglay ftile @sddress, and steres the values for use by the next
disglay character ratien. Note <that once estadlished, the
pesition 413 wupdated sutosstically shen 5 character §s disglayed
se that £t §s enly necessary te set the sositien when sequential
disgloy is net desired.

Dutput: 8C = 0 for successful ceepletion
8C = 3 for invalid parasseters (Line Number > 23 ,
Celuan Number > Line Length-1)

Nave: SETATY (SETATY frem BASIC - paremeter to ATICTL)

Input: Attridute Byte = Ddit 7 ~ FLASH
pit & ~ BRIGHTY
bpit S -
it 4 - A
oit 3 - PER
pit 2 - 1
bit 1« N
bit 0 - 3

Fros Machine Code: Register 4
From BASIC: Im ATTCTL

Descriction:

The specitied INK coler (0-7) is wvsed te set <the vides aode
horeware oné te update VIDMOD. The cesplementary PAPER coler is
fined by the INK gelection. FLASH and BRICHT are fixed st zers
Sy the hardesre. Nete that in 80 celuen mede the entire screen
has the sese sttridutes.

Dutput: O8C = 0 Svccessful

Nems! WACHR (WRCHE fros BASIC -~ saraseter te DATAR)

Insut: Character cede fer character te be disslayed

20m Y0 TFM -
20N T2 9PN -
901 TD A4M -~

Stde. TS2060 Character Set
Grashics Set
User-Oefined Grashics Set

Prow Machine Cedel! Register A

Frem BASIC: in DATAR

Oescristiont

Displays character at current curser positieny apelying current
Moves cursor positien on te next sequential pesitien. If
character would start 3 new line after BOTLN (see Usage sectien)
and the screll count Cveriadle SCRLLY) decrements to 2ere, the
character sill net be disginyed and return uill be made wfith 8C =
3 (screen full). 1If the screll count does net decresent te ere,
the screen will be screlled up one line using the infersation in
SCRCTL and the new line stsrted 8t the vacated line.

Nete that only the firet 6 bits of each byte in the User ODefined
Graphics sres will be transferred te the ¢iselay file.

Output: 8C = 0 for successful coasletion
8C » 1 invali¢ charscter cade
BC = 3 for screen tull
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Maweld SETMSK (SETMSS trom BASIC - paramters to MSK(CTL)

fncet: Mask 3yte =~ b1t O ~ CVER
Dit 2 - INVERSE

Srow “achine (oge: Repister A

From BASICE: MSKCTL

Cescraigtion:

The specified mask is stored for applicatien to all subdsequent
display charscter ooerations. (OYER = 1 japlies nes cheracter
cosbined with 0id using an XOR operationt INVERSE o 1 isclies
character s inverted).

Qutput: BC = ¢ for successtful coampletion

Nawe: WRSTRG (WRSTYRE frow BASIC - Strinp loentifier to PARANMS)

Input: (hrarecter Code String

From machine code: Address of string in MWL
Count an BC

From BASIC: String Verisble ldentifaer in
Systee Varisble PARAMS = 23747 (S5CCOIW)

Cescriotion:

Ciscloys the charscters frow the string, beginning st the currant
curseor leocation and contanuing segquentially  wvrtil the count
expires, or “Screen Full’ is cdetected (sese WRLHR description and
Ussge Section on Autoamstic Scrollang). For the Screen Full
conditior the remaining count is stered in the internsl weriastle
STRGCY for asccess by the vser.

NOTE: Characters mithin the string which sre outside of the
supported range (32 threugh 164 (20n=-A4M) ) eill be
fgnored. E.p.s BASIC Token codes and contrel codes
esbedded in an INPUT string will not be displayed or
decoded.

From BASIC, POKE the code for the strinrg variasble identifier inte
PARAMS praor to invoking WRSTRS, e.g.

0005 LET ssecvacagtringe—ncee"

0010 POKE 23747,CCDE ®a™

0015 IF USR (WRSTRE)ICOD THEN wmowe
(continue)

Qutput: 8C = 0 Successful
8C = 2 PaASIC - String mot found
RC = 3 Screen Full - Rempining Count in STRGCT
(ML slurrent Adoress in Strirg)

Name: SCRCLL (SCRLE frem BASIC - parasmeters to SCRCTL)

Input: Line Count (1~-23)
Storting Line Number (1-23)

Fros Machine Code: Line Ceunt In B
Starting Line In C
From BASIC: Starting Line In SCRCTL
Line Count In SCRCTL »+ )

Description?

Scrolls the designated numder ef lines up 1 position, starting et
the specified line murber and inserts & blank line at the botten
of the scrolled area. Line ) with a count of 23 eill screll the
entire screen up 1 line. Upen return, the curser position is ot
the deginning of the inserted blank line.

Note?: See Usage Section en “automatic’ scrolling.
OQutputt BC = 0 Successful

8C = 1 Invalid Paramsters
(Line Number ¢ Line Count C 1 or > 24)
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Namet GTCMAR (GTCHRN fres BASIC - paramsters te GETCTL)

Input: Lirne/Coluasn pesition as feor SETCUR

Prow Nachine Codet Line Nusmber in §
Colusn Numbder an C

Prem BASIC: Colusn Nusber in GRYCTL
Line Nueber {n GETCTL ¢ 1

Descriotiont

Returns {n register C of the BC register pair the character code
fer the charascteor at the designated screen pesition. If ne match
against the charscter set (incluéding the standard and
user-¢efined grophics) 1is feund: 2ere L9 returned. (Charscter
cede or zere alee returned in A,)

Nete! Pesitiens “srinted” using the OVER technisue will roturn
sere £t they de net satch sgainst any single character.

Jutautt BC » 0 for ne fing
8C = 1 invalid sarametery
8C = charsctor code (20n-adN)

Namel GETATT (GETATS frem BASIC - parsmeters te GETCTL)

Input: As for GTCHAR

Descristiont

Returns in register C ef the 8C register sair the attridute byte
for the charscter 3t the desijnsted screen pesition. Wete that
in 00 column mede the entire screen has commen attributes. The
value returned will describe the current selectiont

Jutput: B8C = ) fer invelid paranmeters
0C o attridute dyte (as for SETATY)

L I L R I I I R I TR T N T T S

Name: GETCUR (GETCUR froe BASIC)

Inputt Nene

Descriction:

Roturns in the BC register pair snd 4n the BASIC paraseter
location LINCOL, the current print pesition (ehers the mext
charscter sould be displayed).

Jutgut: B = Line auader (0-23)
C » Coelunn nurber (0-79) or (0-04)

88S1C: LINCDL <= Column nusder
LINCOL ¢ 1 = Line Avaber

NOTEZ 17 the leost charscter was srinted st Lol.7?9 (84) of Line
23 Clast pesition on the screen); then Col.0/Line 23
®ill be returned.

Usassi

Nemory Usasge!?

This package of machine cede routines includes the follouing
internal varisbles:

Name Saze Descriptien
SCRCTL 2 Screll Control
LSS = Starting line number
RSB o Nusber of lines to be scrolled

SOTLN 3 Settenm Linre ~ Line nusber (0-23) after which
test fer screll will be sade.

sceLCy 1 Screll Count- Number of times ¢ 1 that
autesstic screll will de done.
Vhen decresented to zere, dats
uill net pe divplayed and 2
condition code will de roturned
te user,
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(43139 2 Cheracter Table (Sese Adéress~-100M)

GRTSL 2 Sta.Craphics Charascter Teable (Base-1000)
LINLEN ) Line Length « (30 or 83 when in B0-Cel.Mede)
curpos 2 Current Position (Internasl Fersat)

LS9 » Column Pasition
PS8 = Lane Pesitien

DFADDR i Current Display File Address
nASKD 1 Mask Byte (it 0 = CVER)
Cbit 2 = INVERSE)
ATTRYY 1 Attripute Byte (ptts 0 - 2 - Imx)
(bits 3 = 5 = PAPER)
(hit o = BRIGMT (Set 10 zere
bit 7 e FLASH by W/e AN
80~cel.m000)
GTINDY b} ‘eet’ lndex -~ Used by CTCHAR
STRGCY 2 Strang Count - Contains remsining byte count

enher £Cs2 (Screen Full) is
returned from the Write String
service WRSTRG (WRSTRE).

MARGIN 1 Margin - Margin Adjust (0-2)
DFBIT 1 Display Fille Bit - Current Bit Posltion

Initial values set via SETMCODE (SETMOB) are as follows:

Variable Name Vvalue

SCRCTL 1701H
3CTLN 17H
SCRLCY 1H
CnTBL (Internal to Module)
GRTEL (Internal to Module)
LINLEN 50n
CuRrPCS 1851
OFADOR &000M
MASKS oM
ATTBYTY ign
GVINCX soM
STRGCT oM
MARGIN IN
OFEILT ™

The following are the variables used for passing parsseters in
8ASIC. The & indicates those initialized by SETMDB:

Variable Name Size Value
s DATAB 1 ['1,]
2 LINCGL 2 oM
* CLRCTL 2 1800M
& ATTICTL 1 3
3 MSKRCTL 1 oM
s GETCTL 2 on
vIMCCE 1

In adaition, VIDMDD, PARAMS and other system variables must bde
available to these routines. At minimum, chunks 0-3 and chunk 7
must be enabdled in the Home Bank.

Locatjon:

This package can be incorporated into a machine code oprograms
within the memory range from chunk & through T, taking into
consideration the remagping of certain structures when the second
disglay tile is open. NOTE: Machine code above RAMTOP is not

scved.
The routine SETMOGE (SETMDE) cannot be executed from a cartridge

because ot the necessity to enable the ROM Extension which
disables the 0OCK Bank.
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Registers:

Cther than &% documented feor output values, no ctlaims are s2ce as
tc preservation of any rejister contents enxcept for the IV
kegister which pust slusys contasn the value SCIAR for sccess to»
the standare systes varisdles,

Avtomatic Scrolling?

as anatlalstol. test for scrolling will be mads when the oprant
the next lane fellesing the botter line eon
son (BOTL -Zlizbth lane). Congition Code ) (Screen Pull) will
SCRLCT wil) secroement to zero. 1Y SCALLT 18
set to sems Jargar value) then the parsmeters in SCRCTL wil) oo
used te Butematicslly screll the designated number of lines
beginning at the specified line nusber, As initialized, this
will screll the entire screen wup. 8y perteraing » POKE or
setting the variadles BOTLK ¢ SCRCYL <o the desired vwalues,
sutematic scrolling can be oene using saaller sectiens of the
screen, When working frem BASIC it is recesaended that BOTLN be
set to Line 21 (15M) ane SCRCTLe] be set to 23 (15M) te aveid
conflict with the Ecdit Line which uses the bettes two laines eof
the screen, Note that ence SCRLCTY expires; §t will de set to 3.
1t o cifterent value is desired, 1t must be refnitinlized by the
user after receiving the ‘Screen Full’ cendition,

By setting the SCRCTL vardsnle one inveking the SCROLL (CSCRLE)
routine any portion of the screen say be scrolled at any tise.

nargin Contrelt

In 80-Column Mose, thers ars sctually 0835 character pesitiens per
lins. The veriadle MARGIN deteraines the effset of the beginning
of the 80 celusn line free the Jeft sice of the screen and has
valid oeffeet vaslues of 0o ) or 2. 4An offset value of 1 centers
the 80 celuan lane en the screen! D0 bdegin t the extreme lett
side: 2 terminates a3t the extreme right side. The default value
i9 1, Whon RARGIN 48 set te 0, the varisnle LINLEN coan be set te
85 10 permit pccess to the 5 extra print pesitions. Whenever
NARGIN ang/er LINLEN are medified, 8 ‘Set Cursor® eperstien
shoulo de done to insure the inteprity of the print positien.

NCTES Since the ¢ifferent MARGIN wvalues result 4n dSfferent pinel
poesitions for the columns, care must be taken in aixing
line length and sargin values en the ssse line.,

ADDITIONAL NDTES:

1. 411 screen eperstions dons oy the system ADM (PRINT, LISY
€oit line 1/0, CLS, scrolling, etc.) relate only te tne
aain Display File and work with stondard f-pixel wige

charsctors. This aesns thet every siternste 8

sinels scross the screen will be affected. Vou #ill sant
to evecute the Clear Screen functien in this medule te
gusrantee that ne data 4in the secend display file inter~
tores with the use of & systea screen services 0.9.)
srier te deing » LI3Y,

2. The COPY cosmand will print enly every ether grouping of
B sixels scross the scroen 1o the 2040 Printer,

3. During tape eperations, the Border sill net change while
in 80=column sede since this is fined by the herduare
te sonfora ts the paser coler.

[ The SAVE filonasae SCREENS will save enly the main
Disploy File deta. The secend can be saved by » SAVE
filenswe CODE 2435768,8144. Be careful thet yeu have
the cemputer in B0-coluan sede when you losd this
€5t or you will everwrite the 0S RAN routines and
®crosh®™ the systeall (The count for soving the display
tile 48 for the ¢ota portien enly since the Attribute
File ares from THOOON-TAFPN (30720-31407) 48 net used
By the vides mede N/V 4n 00=Celuan mede.
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(1] [} AelPn $ LOAD COOE POR CRAPNICS BLOCE
[2{42 ] B ] Cot $ RETURN In REG, C OF OC PALR
[ 1 .0 5,0 1 and It 8R6. A
[T ]
[ L} ) (34 <0F017),d 3 agsreRe peelY
(Y] 88 ° 1 Cnan.Co08 Y0 A
(1)
]
[3{4 1] ror L9 . ) PTIR, TO Cne, SOT
[111] 11} 0.0 t #OvE Gn TO NERT ChaRACTER
400 mL.080
0 [ 1Y
(Y] - 1Y
(414 1Y § OF ApOnEss
L LI 14 s Cmal, COUNT
" 04NL GTCme S ORCRENENT CoAR,COUNT aND (OCK AGATN

TRST 1P BONE
TESY 1P STO.CmE . SET
TRY CRasmiCs

i GRAPNICS TANLE

e ApCOTINGRY
10n

" NL.6TCHE
(3 ot CCRTIL)

0 [ X3Y] s WO. OF UNTALES
L0 [ 130
0 crce
aICns O ”0n ¢ TEST P 3T70.GRAPNICS
M N GTCHG ]
0 0teCU0S) 1 TRY uSER-OEPTNED GRAPNEICS
[ LU 1 A0JUST ACDAESS=100M
19 \0 1 WO, OF AnTOIRS
AS 0 8 InQEx ADJUSY
9 " ’
L] . 0 NO NATCR AT AWM
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a)Ce” oy [3{4. (414 ar T RESTORE ORIG. OFRIT
3¢ 32 oost’ 0 COPRIT),A
03CA° b L0 0 1 0Cop
(3 14 A 1] [T L B 1 Aep
43CC” ¢ aer
3 GEY atvRrsuTE BYTE
1 NOTE Twal In §0-CCL.PODE ALL SCREEN POSITIONS
3 WAVE TwE SAmE ATTRISUTES, TwEwesCat 17 3
$ NOY NECESSSAY TO USE TWE “GRTCTL® PCSITION
1 PARARETERS
[}
cEvAR02 § WERE PROM SASIC ENTRY TO GEV avvRIsyTe
]
34 0039’ GETATTS LD A CATYRYT) § GEY AYTAIOUTE 8YTQ
'Y L0 Cos 1 PUT IN B¢
[ I 1 (Y4 80
(4] L1134
1] 1 SRT Culsor POSITION
serceod T wERE PRON BASIC EnTRY
SEYCURS
€0 40 003e° (¥ ] 8C,(CurrOs) § GEY InTERNAL POSTITICK
CC tarC” CALL COnvEn 1 CONVERY TO USER FORNAT
34 0033 (8-} AoCLINLEN) 1 VEST §° Ew0 OF LInt
(14 t IP o8¢ O g3
[ Ju N2.GRTCY "o
00 (8. Co0 S NEEY POIN.STARY OF wEaY LINE
(% [ 1Y )
INC 8 s BuUNP TD NENT LInE
id | FY )
10 cr 24 1t TR3Y 1P OFF SCREEN
(1] Jr CiGRTCY (]}
[ 33 L0 8,23 $ POSN. IS 4T BOTIIN L Int
8L 43 o00?° (1314} Lo CLINCDL) o 8C t STSRE POR BASIC PadiRan
(4] aer 3 VALUES ALSC In OC
]
SUSTTL VvIDED moDE CanTeOL
[]
1
[} L] 3 (AL 1 )] ) wERE PRON SASIC ENTRY ¥ITh ®QODF In
s °vingot”®
e3P3° 30 0024° L0 aslvintol)
]
[} 1.7 3 :ltllﬁll 1 ENTRY ¥ITh BEDE I A
ks’ at and &
03F8° 28 & It LestTMOL 1 R8T POP? waLlDItY
[JIA 00N I 3N 1] 114 ] 080 CCL.mOCE
0309° €2 0147° JP  MILINVPAR ] INVALID Pamampreag
] ]
] ]
31 1108 (9 ] WL,SCINIT 0 INITIALIZE vaRTaAGLES
21 0020° L0 CSCRETLIonL § SCECLL CONnTROL
3t 1 L0 402 1
32 o020° L0 CO2TLN) oA 1 SOTTCH LINE
3t N A0 del ]
32 e02t° Lo CSCOLCT) 8 & SCACLL COUnT
3 90 [94 [ 1] 1 ]
32 003Y° A0 CLINLEN) 8 1 LINE LENGTN
3t 01 Lo (I3} ]
32 8030° L0 (WARGIN) A | mARGIN
a1 1800 (Y} HL.CLINIY 3
:: [ 11144 tg. :CLIC't).lL § CLtan sCegex tontaoL
12 38 L0 CNASE0) A 1 mASK BYTE
32 0038° L0 (STRGCTYI A | WASTYRG RENAINING COUNT
s 803C° Lo CSTRCCTel), b
21 derp° L0 ML CwmRSRT 3 ST0. Cwat, oY
a2 e02r° [ ] CCnTBLIenL ¢
21 o118’ LO  ML,GAPNST 1 STD. GRAPWICE SEY
2 enr* . A0 (GaTLdemL 8
[}
: 0 TNITIALILE 8A3IC RwPUTS
[}
L0 COATAB)ea & DATA BYTE
L0 CLINCCL) 8 | CCLumN
3 CLINCLLo)) 1 Line
LD (miRCTL). B Sk ConTepL
[ CORTCYLY A 0 “GEY"° COL.
\0 CCRTCTLel)od 1 “GEY° LINE
[ I YY) 1 SRY w/¥ TQ ee~COL.™ODE
SATMO1 LD 8. I Save npot
L0 AsCVION00)
and 1 TELY CumREN? mOOF
10 Ju [ RER 1AL T

[ L] or [} ) CUNRENT nODlsl  TESY P miw ROORSD
€a 0142° 40 24600000 1 RETUAN BCs0

31 13 \0 uLeingEarsy

11 00s0 Lo DE.PTVESY

19 ADD mLedE $ WL=TOTAL ROOM NEEQED

EC 38 SCeés Lo DELCSTREND)

19 ADO ", o€ 1 ADD MEmgRY IN USE

04 Q6aAT” Jr CoEXTNRM [ NOT ENQUGH WEMORY TOQ CPEN OF2

0w s s5C02 Lo DB, CRANTOP)

a7 AND A

e 2 $8C MLy DE

02 06aA7° Jr NCoENTNRN | NOT ENJUGH MEMORY

€0 o4D2° SETMDZ  CALL ENSEXT I ENABLE ROM EXT,

T8 (Y] Aed I MCOE TO A

Cco o0sac” CALL GETvaL t MW/d VELUE TC B35 VIOMQD vALUZ YO €
<3 L'} L I 14 1 Save

" Lo 4e9

€C otet CALL CrpGYID 1 CALL RTN, YO CPEN/CLOSE 2NO DP

CC 0aDF° CALL ENBLnONE i REENASLE WOME BANK

(3 roe [ 14 i VALUE »QRf vIONOD

ki) Lo (114

32 scC2 [} Lo CVIONQ0), AL UPDATE VIOMOD

cs 17 (124 urDaATR 81T [ T1LY ¢ UPDATE SYSTEM VARS., 94SED 2w mODE
CA 0162° (1] g 1,6D00RET 1 DONE 1P mOOE O

3t ¢ ” $KTa L ay0CINn 1 64/80-CCL. mCDE

80 w00 -1} ] I STORE ATTREIBUTE BYTE SASED
s w1 (449 3 On INK SELECTION
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cs 30 (118 [ ]

co 3 SaL [ ]

cs 3 saL [}

[ 1) ([ [

32 0039 (8] CaTTRIT) 0 1 ATTRIBUTY? BYTR

32 0011° Lo CATTICTL) o8 1 SASIC Pamamgrer

34 00233° L0 S CLINLEN)

b 14 ING 4

oF Lo Cra

0e 10 (%} [ F3Y L] t 8ConONE POSITION C(LN.0/COL.O)
11 0000 [¥ ] L0

21 sC1d Lo CCOORDS)oni 1 PLOT POSITION

cc es3r” CALL  yYPOPaSNH 3 UPOATE ANC STORE wOME PCSITICN
€3 0le2° J» Gcocongy 5 NETURN BCeQ

ot 02 fXTadn (O €o2 1 RATURN §Cel POR N0 RDON

€3 014s° ” ({1113}

]
SUSTTL InTERNAL SuB=RTNS.

1

]

]
5 INPUTE VIOEQ ™ODE IN &
1 QUTPUTE w/w SETYING In &

] vIONOO SETTING IN C
RETURNS N1 STATUS [P WODE INVALID

]
)
: VALID vaLuest Iweut LI viomoo
$ SeOISPLAY FILE ACTIVE AT SCrEEN
'
] OF1L ONLY [ ] 14 [4
] orPlet 082 (1] -0 [ 1]
1 0FL £ OF2e ] 3 [ }}
1 MIGH RES.ON, 2 L 2
5 e6/80-COLUNN 96 - 30 06 - 30 4% - 78
GETVAL LD Cot
o? L 13 08
1é Jr N2,T8T0L
[ L] ce (L1
1Y) Ju LesETO
" (244 7,4
Rev L
(1 [ X1
[} (1 2
e t
Ce AND 0Cen
(13 xar [
Rer L
40 L0 LXXI L]
or [
L0 - Cob
x0R A
ey
ot sroL (44 1
ngr N
12 L9 8,1
11} L0 Csln
aer
sero L1-L I
L0 (1Y)
rey
1)
]
) RQUTINES TO ENABLE CHUNK O IN ROQm Pxf,
I PO ACCRSS TQ CnNGYID ROUTING
ENBLEXT PusSH AP
(1] N Asmlgxe?)
80 -1 0w 1 SELECT A0M gxv,
(1] our CnEXPT) b
0 Lo A3
e ouy COTmsSPT),a
(314 [1J
(13}
]
EnBLuCNE  PUSH AP
L1 Y
e ouvY (4-1{ 512077 ]
[ L In AeluRrERPT)
b id AND  Q3Pw
[ OUY (waxPT),a
[ L
(114
'
I TESY PARAmETER vaLlIOITY
§ IP NOT vALIO, CISCaRDS AETURM
) AND QXITS vIA Invhar
17 T47P81 :2 :cll ) TEST LINE D2)
[} IR NC,TSTPR}
PARERR  POP AP
[ 11324 L 14 InvyPan
8033° T8TPR1 L0 SsCLINLEN)
OFC &
(44 [ § TEST CCL. PLINE LENCTH-)
(1] ::' CoPaREIRR

7 CONVERT LINE/COL. PRON ysER 1D
§ INTEANAL PGRNMAT AND VICE vERSS

1 ystn 00 1 LIeES 9-2)

) CCLe D=-79C0¢)

$ INTERNAL PCRMATS

] LINES 24-3

! CBL. CO0)01~2

L} CCOL.3 EMD CF LINg)

t
| L1124 Il"ili' conven L0 AsCLINLEN)
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e

ser
(111N

a
¢
Cod
10 :.ltl!l
[ 11}
[ ]
[
1]
Yrorosng
[ 11139 CalL  cautrus
[ " svo0sn
(32 L SLCPOS CALL  LNOV
[ 1712 Y :-(L!ltll)
[4

”
b 13
(24
[}
11}
caer
0030°
(1]
(1)
(1)
(1}
s caLcry
]
]
[ 1 1]
10
.0
STPOSNE
43 003e°
[1} 124
1007 H
1608 LCPCSNS
o0 00%e° 1000
0034° 1090
- 1091
e L
109) L]
109 1
1099 $
109¢ 3
1097 ]
1090 (314114
1299
11¢92
a0 1181
1102
[ 1 119
(1) 1104
115
1104 [A1+41}}
00’ 1107
or 11¢8
46 1109
” 1110
13} 1111 CTICINPY
"0 31113
1113
(1) 1116
118 g
113
1117 L
1118
3119
1120

[ 1Y)
ZeCaLCPL
a0
Se20M

"

Wea

(14
L}

L 2L
Se(naNgIN)

L XY
(81113211

L0 A,8c082
sul &
[ %) | 1Y)
(114}
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[ 117
any  euM
LD LeA
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os 4O0m
[ 2T ]
(104
]
LD (CURPCS),C
L0 COFaCES) ML
[ ]

L0 8C,CCuRPOS)
L0 mL,CO%aDRS)
L1344

[4'E LAY 1}
(9] Belml) L
L0 Aym

xge 20

Y] LI 1
(244 L IY ) H
JR NIsGTC201

Ine L8

9] [F1L1%] ]
o AsCEROIT)

sus 14

L11] $
Jn L2eGTC202 '
”w [4

L1 [ ] )
113} ]
Jn NI, CTCSNPT

00, ML [}
anr J

INCLUDE CnsTeo
SUBTTL CwaR, ST FOR 40/00
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I

enTee nent wIvH CeLTuR/COL.IW
InTERnAL PUenAT
CALCULATE P631T10N

S7088 WPBATES POSITION aANd RETURN
QOUTINGE 79 CMEN.ATE POSITION IN BF
GPOATES 01T PESITION Ia vargasLE DPALY
SETUENS BF ADIMRYS LN Wy, SREsReVES
SINEZCOL.PESITI0N Tu of

GET BISPLAY PILE ADRL.PER LINE.

7857 wnicn §F

SAVE COLM0.CO=CLENLEN-1))

DOCRI-COL.P08.) 7 & & sa=LCL.PES,

000 COLS.ARE IN 8§62

te 072

CLRAR CaRey

€OL/3 5 POIETINN TN 915PLAY PILA
AT JUSTRENY vaLUL

DR CONTAINS BFPSET INTC LING

M CONTAING B¢ ADDRRSY
A9CCL.PCSN. P00 40 CELS.

$TARTS AT 81V ?
STANTS AT 61V 1.3 OR 3

CUNE0s. wiLedP A0RESS

GET OLSPLAY PILE aBOAelS
POR START CF Linl In 8

STCRE CuRSCR POSITION

LOAD CuRSaR 20817I0N

RTN, USED BY GTCWAR TO SuT

6 PIXELS PRCHM OF 1N § REG.RITS 7-2
POR NATCHING AGAINSY CwaR 82T
SAVE DF A0RS,

SCAN LINE PRON OF

7006L8 YO ALYRSNAYE DF
TESY weiCw CF
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4onG.0F BITS OFPSEY IN 8C
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70 6, 8373 72
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1122 1
112) § Dot setterns fer characters on the TY screen!
112 t charector oith cede x 185 st offsets (tee 1ime) te Sne? (petter line)
1128 3 0 @ wnite, 1 = dlack, ro »araine en character gpaces either
112¢ L] vertically er noritentally
A2t
1129 (11334 defd 000900000 1 cede 20 "mace
1129 defp J0C230090
1130 dofh COOZO300D
1nn eeth 000932000
1132 000323008
1133 000322000
113e 003933000
1138 000C0000
1136
1137 00C050000 1 cede 21 '
1130 000132000
1159 000122000
110 000103000
1163 6001C2000
1142 00ocl000N
11e) Q001¢000L
11e8 0302323000
118
114 000330000 i cese 22 .
1187 010310008
1140 610913000
1149 000CCI00d
1188 03C02I000
1uan 030023000
1192 Q000830000
119 900000000 -
1186
1183 903222000 1 cede 2 ]
115¢ ¢cicisaoe
1187 011111000
1139 001613000
1189 B 001210000
31160 011111000
1162 00101008
1162 000203000
1163
1164 000000000 1 code 3¢ ]
1169 000t30008
1166 011111040
1187 ¢1c123000
1168 011111000
1169 coci0100p
itre 013311000
nn 000139000
1
un sseQd00p | ceds 2%
1174 0110C1000
117 011C0000
17 gtiico00n
1 QID1 03000
1170 Q1911000
01331100
00000000
000050000 1 cede 246 [
000100000
901010000
006190000
001031000
010C10000
001101000
000800000
000290000 1 cede 27 *
0001230000
001¢a3000
00LQL0008
00080000
000620000
000020000
#00300000
goccodote 1 sede 20 ¢
000219000
000150000
000100000
9001:300e
000120000
600210600
000300000
ooctacooe t code 29 3
001Ci0000
0003122000
00013000»
000130000
000100000
001600008
900020000
000200000 $ code 24 ]
60c000000
001010008
00031C2000
111100
008100000
003013000
000030000
000020000 t sede 20 .
000C00000
000:5%9%

—
(RS RELL]]




doth
[ 11/ ]

oo th t sode 20

[
00003000
04100000
00110300

t sede 2If

000pD800e
601110000
¢loe1300
010131000
o1t10100»
011401000
adiii000e
00cadd0te

000080000 sede N
001180000
010300000
000103000
006133300
00010200
0113111000
000230000

-

000000000
001110000
010041008
defh 000001000
defh 001110008
defh 010000000
defhp 011111000
detd 000000000

defy 000000000
doth 001319000
dofh 010001400
deth 000310000
deth 000001000
defp 010093000
dofy 001119000
defd 000200008

defh 000C20000
defo 000212000
defd 000119000
defy 001C10000
dete 010313000
qefy 011111000
4ot 000013000
defy 000200000

dety 000039000
defh 011111000
defe 010000000
dofh 011130000
defp 000001000
defe 0102501000
defp 001110000
defd 000202000

cede 3o

dotd 000300000 code 34
et 001110000
dofd 010299000
dofd 011113000
defy 010C219%
defe 010CC1000
dofs 001110000
defy 000030000

defy 00000000

-

cede 37
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195

qefp 000040000

000200000
so1110000
013001000
010001000
001111000
000001000
003133008
agssacooe

009500008
0c00d 0000
000000008
990100000
0000230000
00000000
09C1:0000
000200000

080300000
eoscoocsn
03c100000
9coo00000
6310c0000
00010000»
00Q190000
001300000

006008088
032000000
02001 0008
029120000
021630008
080100000
003010000
» 602008000

930600000
8Co00000
000000000
011111000
005300000
811131000

91310000
18001

L4
atecol00
010111000
0193111000
01058200
14

»
07 00000000
0?8 900900000

esede

sede

sede

sode



deth 000000000
L]

901110000
016301000
01039000
0150080000
010221600
dote 001110000
qets $00000000

01CS10000
013301000
01¢z31000
015210000
011150808
490000000

defh 011110000
do?h 910050000

defy Q11110000
dete 010300000
dety 010200000

000300000
901110000
013031008
810330000
013111000
616301000
0011368000
0000000

0055230200
010221000
G1¢=3100n
11111000

0185010%
016021008
013321000
000300000

000000000
01131100»
000100000
005100000
0053120000
000330000
0211311008
00029000»

000020008
000001008
0200C1000
000031000
010001008
910053000
001111008
000:00008

003000000
016012000
Q15130000
011622008
01¢3c0000
010010000
016CC100>
000300000

000520000
010933000
013C20000
010300000
6313220000
01063C000»
011111008
900000000

00002000
01850100»
oti1ci100»
010101000
010301008
0100351000
010001000
802002000

000039000
dete $10051000
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sede o)

sode ob

cede o

sedd o7

code 49

code 44

cede oC

code &0



197

oo
01131060
080000000

003000000
010019000
416330000
0131923008
etotco0ee
410310000
igcci100y
900300000

00623900
01823304
013220000
013322000
13230000
010350008

»
010301000
403000000

9803230000
8400318

411001
010131060
010121300
01801103
0toss1600
000000000

000330¢00
it
413201800
010621300
11110000

[

L
s18101000
L0000
00e0sien

000000000
$1130¢e

[JXIIRT 1]

0100310

000030000
961110000
010030600
:.lll'..l

code 48

tede o9

cede 48

sedg A7

code o8

code oF

sede N

cede 3



defh 0000000
(4

defy 010901000
deth $19001000
de?s 00111000»
dofh $00000000

defh 300008000
" defo 010001600
defe 010003000
dethd 010333000
dotd 010931000
defhd 001013000
deth 000100000
deth 000000000

defh 93035000
defe 010001000
dethy 916031000
defd 010331000
defe 010101000
doth §10161000
doth 001010000
dofh $003C000H

de?h 000900060
dot

» 000100000
901C1000»
defe $103C1000
defe 000000008

sefn $03C20400
defn 010€0100
dofh 0180018

defp 001010000

qefy 026159000

defo 600103000
1

qofs 000000000
® 811111000
#00001000
06010000

»
11111000
defh S00C000NL

1]
01000800
001000000
001110000
0000000080

»
dets $04¢00000

doth $80200000
defh 811100008
defh 000100000
defh 800130000
dofh 000100008
defy 600100000
deth Q1118000
defd HRO00000D

defy 803100000
defe 001130000
ety 010101006
defs 000100000

006000000
003¢02000
00¢0000
goocLoo0s
006000000

198
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000000000
000C00000
111311000

» 000110000

001000000
011113000
000000000

00000000»
noQ00000N
901110000
000001000
001111000
4100020un

» 001111000

900000088
001000000
001000000
001110000

» 001001000

001001000
001110000
000000000

000000000
000000000
090111000
001000000
00103900
001000000
000111000
000000000

000000000
000010000
000213000
001110008
010020000
0109123000
001110000
000050000

000300300
8000430000
001110000

010001000
011210000
010900000
001131008
003000000

» 003100000

001010000
011100000
001300000
601000000
001300000
00¢000000

000000000
000030000
001110000
01001000y
010010000
001110000
000210000
001300000

900000000
010200000
810200000
01130000
010010000
013210000

0082490000
99c130000
003230000
001108000
0008330000
903130000
90111300
003300000

008300000
00¢310000
005000000
0032510008
005510000
0030810000

» 010310000

001100008
0sct0000e

sede

code

[ 13

sound sign



doth 001°2°00e
dets 001210000
defy 001120000
defo 003150000
¢ty 001C10000
001291000
9003%0000

0003392000
001220000
001€30000
083300000
001C2000»
001€23000
000110000
000E20000

00030000
000CE 3000
001219000
¢to01¢1000
01010100»
016121000
10121000
00CCLo000

0000CO000
000€30000
01119200
0310013000
010533000
810C10000
¢10€10000
000600300

00gcIc00
009360000
003113000
® 010231000
0100C1000
010021000
003113000
000050000

900083000
000C23000
91112000»
05012000
010¢1000
eti1e000e
[ 33-101-11%
01080300

000000000
0000000Ce
gosl100¢e
0310610000
010¢10000
081110000
00001d000
000811000

000000000

000093300

000002000
900000000
601100000
010022000
oditocane

6608203000
ecL803000
013102000
001030000
001000008
0010230000
000110000
900030000

600000000
00000000
050010000
01001000
01001000
o18010000
001100000
000823008

000000000
000330000
010061000
01008100
001010000
80161000
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code



02¢c3C2000
006550000

000803000
0007330000
036€51000
910251000
010321008
010101000
001010000
000C00000

000339000
000220000
016201000
001230000
0001¢2000
903210000

b 010503000

00063000

00022004
000333000
01046120800
010013000
010313000

® 001312000

4049213000
013100000

000c0 0000
000023008
011111000
000330000
000109900
00169300

» 011111000

[ 112133

201

000320000

000002000
000112000
000122000
011333000
00015900y
00C300000
00011300»
000200000

000030008
005180206
000333000
008100000
0003100000
000100000
0401023008
000003000

0004000000
011100000
000100000
00019000
900103000
000350000
01110000
000000000

000C0000N
001310000
0102¢c0000
000030000
000€00000
400030000
000032000
000000000

¢11110000
10000100
100191000
101001008
101831000
100191000
10003100
011110000

000050000
0000020000
000030000
000000000
00006000
00003000
000C0000%
000000000

000111000
000131100»
00013100
0083111000
00qc30000
Q00ad000e
000000008
000000000

111000000

cede

corvatent

sraphics epsce

orephics

grashice



202

111030000
1110¢8000
11166300
000222002
000Ca0000
600220000
900020000

11133100y
11138300
111311000
111111008
000902000
008€3000
000202300
33020200

000000000
000033000
o00ca0000
000032000
00011300
000121000
000111000
000111000

000111000
000111000
000313008
000131000
000121000

® 000131008

000111008
0002311000

1116C0000
111€€3000
1113¢2000
1110:¢c008
000121008
0003131000
000111000
000111000

1113111000
111113000
113111000
111131000
2301131008
000311000

000133109
400311000

000053000
000C0o0N
000022000
0000£5000
111023300
111602000
111023000
111000008

000121000
000111000
€00113000
e00t11000
111¢23008
111022000
111020008
111080000

111903908
11392000
113C30000
1118¢0000
111003000
11100C008
111300008
111032040

111111000
113331000
111311008
11111000
111020000
111€32000
11102300
111000000

0000C3000
000c0000
0008002000
000CC2000
313131000
1111101000
111111000
l1is1000

800121000
00Ci3t000
GeotLL1000
000111000

¢ sede 04

teede 7

ssee &C

erashice

sresnfes

greshics

sraohice

srephicse

srashice

sreonhtcs

orapntes

rephice

qerephice

greanies



[
[
(413134
[ 311 ]
cLsce
:Ll$¢1

oansPY
(111734
GeTATY
GRTCUR
(111334
[ 34111}
[34{}]

[ 3441

[35{111
InveAR
LNSyU

"ARGIN
nNexT2

[ 11}

racenn
SCInIY
sCaLxy
$4Tate
$8TN00
SATnge
STeLNO
$7003N
TSYR)
uroare
WRCHAR
waini2
WRCmY

uigvee
wagTN)

Agditiensl

Neserves
Revserveq

[ 131
[ 232 ]
02ae
olts

Reserved

0oFs
[ 111)
0018
0Joe
orre
[1}] )
93es
03Ce
0034
01e?
[ 221
0030
ooea
[ 18]
Q4r9
1101
0237
0012
0310
0016
024C
09350
Qers
Qeve
002
0069
ey
019¢
dlar

In
In

2139

input sfter ENO statesent Lonored

ATTRYY
caLce
cmasy
cLasCe
CLasCs
CLRSXY
0ATal
orives
ExTuin
GRTATY
(1353
carsy
[31-1]]
GTCndg
(44 L1
]

L

Lcar
LTR{V}
NEXT)
NOSTRG
RANT
scacrTy
sceLo
SETATY
SETN08
SETMSR
STaL Ky
sTeGCT
15701
upiPos
wRCnAg
LLITE} ]
wRCHS
wRSTRQ
wRSTR2

Ne srrers detected

03C0 In

027¢ In
0320 In

ATYCTY [12%Y
caLer 0326
CnToL 082#
(49 2147 021C In
CLRSCs o288
ConvyPn [ T1.14
oesr? (311]
] Reserved
rIx 7Co
Gerceo 0304
GEYVAL  DeacC
GRTAL 0031
[ {1} 034}
GTCH3I2 039}
134114 0340
wAExPy (112 ]
LDPCSN 0sse
Locro 0294
nevest 0ts0
NOINYE o117
ngxon oocre
(211} teserved
scaLs 0028 IN
SCRCLL  oicE IN
SeTCo0 [ RY 1)
b0 H (111}
sET0 [ 214 ]
sTeLK2 0264
$337% 048
TvruLQ aled
vaeg sCed
WRCHMXY 3% 1]
uRCHle 006
[ 11411 004ar
NRSTAY (374

111111008
111131000
115111000
111111000

11100000
111900008
113000000
111000000
111111000
111111000
111111000
131111000

111111000
111111000
111111000
111111000
111111000
111111000
113111000
111812000

[ ]
caLer2
CLINITY
(48 114 ]
CLesCs
cconps
orapes
enoLex
fIaTeL
GRYICTL
S0008¢
CTCHAR
GTCH22
GTCns
Grcant
tusoelL
LInCCL
Loorl
MNYRCTL
NORay
NKTSC
LY LR{ 1
sceLe0
sces?
SETCUS
$8Tm02
1]
STRENG
TESTAC
TYPUL)Y
vi0m0D
HRCHO
wRACH1S
uacn?
uksINg

Cross reference listing (NAEP verstien 4.7)

Syabdol

ATTRYY
ATTCTL
SOTLN

cawcrl
caLce?
caLcro
[111134
[1.13131
CHRSTY

[1.14 19

CLINIT
CLRCTL
CLRSHO
cLasce
CLRSCY
CLRSC2
CLRSCH
CLRSCe
cLrscs
cLascCe
CLRSCT
CLRSCH
[19.314.]
cLasxy
COnvEm
coon0s
(41114}
OATAS

oesyr

orages
oretT

oxnsPY
orives
EnBLEL
(L1190}
erongr
(33011
Iz

Ixren

Refs (¢ » definttion

13en
"ee
118¢
1042
1059
630
a2
3%
39
124e
38

o2

6728
640
22
10480
10620
1023
192
124
1120¢
172

533
$540
587
432

(23]
626
620
6ile
815e

10}
9078
B4ss
1031
L13]
699
32

$Tle

10848
[IT%]

1090
240
7608
7

3

33s
s140

203

? e ar

9068

158

1010s
1089

269
790

"

ite <blank) s p

199 Jo1s
10638 1107

Reserves
0834
1900
0292
02¢9
Ccro
003s
0e02
1000
(133 ]
0162
0324 In
939
0394
0868
0291
0007
0210
0313

Q009 In
LYY
Reserves
sCes

[ 213
o147
8CL2
003
000e
0124

[ 21 14

ead)

3049

graphice
grashice
BOTLN 0020
(L1112 ocee
CLacr,  aooc
cLescy 0243
cLesCe Q208
cuarQs 003
ortge 00)¢e
INBLNE [ 1114
GETABD  03CO
GeTCUS 021 IN
[ 1118 0240
GTCnag 0326
(341231 033
GTCnsS 93né
[3{21T] [13/4
InseRT  12C0
LINLEN  003)
" Reserved
NEXT) 00C2
NORG2 oar
damang  5CC)H
1120
scauCr  o02¢
SETABO a2r)
sercun olee Iy
SETNGO  03%s 1w
STALK [}1]]
STHDRO 638}
TSTPAR ostd
voe scre
vimoce 0024
wACHLL ¢041
wRCn2 e08A
NRSTRE 000e IN
ukstay s19¢



GETASO
Gerare
GETATY
(T3}
[ A44 1}
(11348
GeTCUs
carcun
GeTvVAL
Goooet

GaBLx
[LILX3
(11134
GRTEL
Grcae
erezel
GrCasc
[3{1.])
GTCm2
[A44. T2
GTCn2)
GTCny
[ 31} )Y
[ (L}
GTCHe
[ 344} ]
(3741}
[T ]

nvear

LoraiN
LINCOL

LILen

(%1 1]
Log»
18-1-14 ]
L0971
naRGIN
HASKS
HOVESL
MSKCTL
NEXTE
NERT2
(1334}
noInve

RANTOP
RECLEN
$CIngY
scecvL
b{4 18
(4]8 ]

st
seTcus

sETCUR
ser

vimoot

4098
o3

4130
6178
171
(132}
1100
133
1010
4400
Site
160
336
5390
(11
(231
1024
bL1]]

300
160
(123
e
3330
19
1)

416
121
(31
[P}

0220
[ 11]]

43
s

(1]
174

1090
186

1870
T4l

29
LX) ]

3308
Seé

442

387
"

34
(11]]

204

[ 13]]

.0 473 (11 ”"ne
2408

1440

130 173

" "L "0 (131}
(3] 438 (33 343
(11] [} 1) ")

1698 1609

78 " (LY ]} 0o
1092
10679

8549

0620

339 (LY 13

sm 101s 1969

L2111
%1s 0its
(12} (411



LLILT] " 1490

WiCnll 162 1670

MRCu12 160 1700

11438 ) 164 169 171
NRCnls 10} 186

wRCnlS 07 109

whCnd 1940

wRCnY 199 2010

[ 114} ] 2080 t3 1]

wRCne EI%d 119

L4 )} 1%

wRCnan 11 1490 n
wACnaDR 11 118

WRCHXY o2 00 3l
westag 18 ALY 1)

wagre} 3sie b1

vagrIa 193 Jels

“rivey 30l n

HRSTRQ 30 100

[ 133471 P34 ITen 389
[ 12323} 0 nis

wegra} %8s a2

APPENDIX C-3

40 COLUMN MODE

Name: 40 Column Mode Support
Oescraption?

This component provides support to the application programser for
using the 40-column mode feature of the TS 2068, 40-coluan mode
is 1mplemented by modifying the character width ftrom 8 to ¢
pixels. The services incluoe position control, clear screen snd
scroll screen services and display of characters. For ease of
use from BASIC, status is returned 4in the BC register pair,
usually zero for successful completion and designated non-zero
values for otner conditions. The interface from BASIC is by
means of POKE‘ing the input parameters to designated QAN
locations prior 10 inveking the service vis the USR functiua.
See page 4 of the code listing for the meaory addresses to be
useod from BASIC with the support code loaded starting at Chunk 7
CEODOM/57344).

Attribute and other digplay controls such s Inverse are taken
fros the standard TS2066 System Variables (see Usage Section.)

This component is designed to permit use in normal viceo wmode
(Display File 1 only) or, in conjunction with 45004 - Dual
Screen Mode Support, to permit wuse of Display File 1 and/or
Dasplay File 2. The value of the System Variable VIOMOD is usea
to cetermine which alsplay file is the targest of the requested
service.

Acplisalieo Secxisss

Name: INIT40 C(INIT4S8 from BASIC)
Input: None
Description:

Initializes the internal varisbles to their default values for
40-column mode (see Usage Section).

L T e T T T S
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Nome: CLRSCN (CLRSCH frem 04SIC - parameters to CLSCTL)

Inevt: Line Count (1-24)
Starting Line Nuaber (0-23)

frew Machine Code: Line Count In Register B
Starting Line In Register C

Froe SASIC: Starting Lanme Nusber in CLSCTL
Line Count ia CLSCTL = 1

Description?

Clears teo background coler (PAPER) the designated nusber of
linesy, beginning with the Starting Line Nusber. Line 0 with 2
count of 24 clears the entire screen. Upon return, the curser
cesition 4is st the beginning eof the first line cleasred.

Output: BC « 0 for successful completien
8C = 1 invalie¢ parsneters
CLine Musder o Line Count <1 or >24)

Name: SETCUR (SETCUS from BASIC « parameters to LINCOL)

Inout! Line Number (0-23)
Coluan Number (0-39) eor (0-41)

Sres Machine Cede: Line Mumder In Register B
Coluan Numbder In Register C

From 84S1C: Column Nusber In LINCOL
Line Number In LINCOL + )

Descriptiont

Converts the regquested pesition te internsl format, detersines
disploy file address, and steres the values for use by the next
disgclay charscter operation. Note that once sstadlished, the
sitien 4s wupdated 2utosatically shen » character is displayed
thet 4t 1s only necessary te set the position ehen seauential
dasplay 4s net desired.

Output: BC = 0 for successful coespletion
8C = 1 for fnvalid persseters (Line Nuader > 23 ,
Celumn Wuaber > Line Length=31)

Name! WRCMR (WRCHE from BASIC - paremeter to DATAR)

Input: Character code for character to be distlayed

20n TC TEM = Std. TS2068 Charscter Set
00n TC 8Fm = Sté. Grophics Set
90M YL A4M = User=-Defined Graphics Set

Erom Machine Code: [Register A

Fros BAS1C: 4n DATAB

Description:

Displays charscter st current cursor position, apclying current
sttridbutes eno mask. Poves cursor position on to next seauential
position. I1 character would start s new line after BOTLN (see
Usage section) snd the screll count (variable SCRLCY) decrements
to zerc, the character will not be disclayed snd return will be
nade wfth BC = 3 (screen tull). If the scroll count does not
gocrement to rero, the screen will be scrolled up one line wsing
the informstien in SCRCYL and the Nes line started st the vacated
line.

Note that enly the first & bits of esch Dyte in the User Detined
Graghics sred will be transferred to the displey file.

Dutgputt BL = 0 for successtul completion
8C = 1 invalid cheracter code
BC = 3 for scroen tull

L . L T I O . T T T T T,
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Wome?: WRSTRG (WRSTRE froa EASIC - String Jdentifaier in PARANMS)

Input: Character Code String

froe sachine cede: Adoress of string in ML
Count in BC

From BASIC: String Variable ldentifier in
System Varisble PARAMS = 23747 (SCCINM)

Descraption?

Oisgcloys the characters fres the string, beginning at the current
cvrgsor location end continuing sequentially wntil the count
expiresy or “Screen Full” is detected (see WRCHR description and
Usage Section on Automstic Scrolling). For the Screen Fuylil
condition, the remsining count is stored in the internal variabdle
STRGCY for access by the user.

WOTE: Characters sithin the string which are outside of the
supported range (32 threugh 164 C20N=A4H) ) will be
fgnered. E.p.s BASIC Toker cedes and control coedes
ombedded in an INPUT string will not be displayed or
decoded.

Fror BASICy PDKE the ceoe for the string variasdle fdentifier inte
PARARS prior to invoking WRSTRE, e.g.

0005 LEY pheteccacegtring==c=a-®

0010 POKE 23747,L0CE ®o*

0015 IF USR (WRSTRB)ICOO TMEN ~eeee
(continua)

dutert: el = 0 Successful
80 s 2 BASIC - String net fount
8C = 3 Screen Full - Remaining Lount fn SYRGCT
(HL=Current Address in String)

Name?! SCRCLL (SCRLE from BASIC - parameters to SCRCTL)

Input: Line Count (1-23)
Starting Line Nuaber (1-2))

Eroe Machine Code: Lane Count In 8
Sterting Line In C
Fros BASIC: Starting Lime In SCRCTL
Line Count In SCRCTIL ¢ )

Jescription:

Scrells the designated number of lines up 1 position, starting st
the specified line number and inserts 3 blenk line st the bettes
ot the scrolled sres. Line 1 wath a count of 23 will screll the
entire scresn up 1 lane. Upeon return, the curser positien is »t
the beginning of the inserted blank line.

Mote: See Usage Section on ‘sutoamstic’ scrolling.

Quteut: BC = 0 Successful

3C = 1 Invelid Parameters
{Line Nuader ¢+ Line Count < % or > 24)

L . T T T I R . T . B N R
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Nanel GCTCHAR (GTCMRY free BASIC - parameters to GETCTL)

Input: Lane/Celumn position as for SETCUR

Froae Machine Cede: Line Number in 8
Colusn Numder in ¢

Srem BASIC: Celumn Number in GETCTL
Line Nusber in GETCTIL ¢ 1

Description:

Returns in register C of the 8C register pair the character ceode
for the charscter 8t the designated scroen pesition. If ne astch
against the character set Cincluding the standard and
user-gefined grashics) 1is found, 2ere ies returned. (Character
code or zere alse roturned in A4,)

Nete: Pesitions “srinted” using the CVER technique will return
2ere LT thoy do net satch against any single cherascter,

Dutputs i‘ s O ter ne fins
8C = 1 invalid paraseters
8C » character code (20K=-A4N)

® ® e e ee e e s e e e e e e Y e e e eee*®®e- -

Nome: GETATY (GETATE frew BASIC - paraseters to GEVCTL)
Input: As tor GTCHAR

Descriptiion:

Returns in register € of the B8 register pair the sttridute bdyte
for the character at the designated screen position. Note thpt
in 40 column mode the é-pinel character eidth mpy cross sttridbute
byte deundaries in the display file (v.9. the character may have
2 sinels in one byte and ¢ 4in the next). The attripute bytes fer
these teo lecations mpy be ditferent. The value of the sttribute
byte contrelling the starting location of the character will be
returned.

Dutput: BC = 1 for invalid parameters
8C = attribute bDyte:

B4t 7T ~ FLASH
B3t 6 - BRIGHY
8it §

Bit & « PAPER
it 3 /

biv 2

Bit 1 - INK
st 0 v/

Name?! GETCUR (GETCUB fres BASIC)

Input: None

Descriptiont

Returns fn the 8C register pair ssnd 4in the BASIC oparsmeter
location LINCCL, the current print oposition (where the next
charscter would be discloayed).

Qutsutt B = Line number (0-23)
C = Column nusper (0-39) or (0-41)

SASIC: LINCOL <~ Column number
LINCOL ¢ 3 <~ Line numbder

NOTES 1¢ the last choarscter was printed at Col.3® (41) of Line
23 (last positien on the screen), then Cel.0/Line 2)
oill be returned.
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Usagei
Memory Usage:

This package of machine code
internal variables:

Name Size
SCRCTL 2
S0TLN 1
SCRLCTY 1
CHNTAL 2
GRTRL 2
LINLEN 1
CURrRPOS ‘2
DFACDR 2
MASKS 1
ATTRYY 1
GTINDX 1
STRGCTY 2
MARGIN 1
DFSIY 1
ATTMSK 1

routines includes the following

Oescription

Scroll Control
LS8 = Starting line number
MS8 = Number of lines to be scrolled

Bottor Line - Line number (0-23) after which
test for scroll will be made.

Scroll Count= Number of times ¢ 1 that
ayutomatic scroll will be done.
when decremented to 2zero, data
will not be displayed and »
condition code will be returned
to user.

Charscter Table (Rase Addross-lOQH)

Std.Graphics Character Table (Base~100M)

Line Length - (40 or 42 when in 40-Col.Mode)

Current Position (Internal Format)

LSB = Column Position

MS3 = Lirne Position

Current Cisplay File Address

Working Syte - (P FLAG Shifted Right 1)

(bit 0 = CVER )
(bit 2 = INVERSE)
(bit 4 = INK Complement of PAPER
(bit & = PAPER Complement of INK

Working 3yte - (Copy of ATTR P)

‘Get’ Index - Used by GTCHAR

String Count -~ Contains remainino byte count
when EC=3 (Screen Full) is

raturned from the Write String
service WRSTRG (WISTRB).

Margin - Margin Adjust (0/1)
Disclay File Bit - Current Bit Position

Working Byte = (Copy of MASK P)
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Initial values set via INIT4O0 CINIT4R) are as follows:

Variable Name Value

SCRCTL 1701
ROTLN 17TH
SCRLCT 1M
CHTBL CInternal to Module)
GRTAL (Internal to Module)
LINLEN 28M
CLRPOS 1829¢
DFADDR «000M
GTINDX 80N
STRGCTY oM
MARGIN M
DFB81IY ™

The follosing are the varjables used tor passing parameters in
BASIC and their values as initialized by INIT4B:

Variable Name Size Value
DaTaAB 1 oM
LINCOL 2 on
CLRCTL 2 1800M
GETCTL 3 oH

In addition, VIDMOD, PARAMS and other system variables sust be
available to these routines. At winirum, chunks 0-3 and chunk 7
must be enadled in the Mome Bank.

Location?

This package can dbe incorporated into s wachine code program
within the wemory range from chunk & through 7, taking into
consideration the remacrping of certain structures shen the second
discloy file is. open (Dual Screen Mode only). NOTE: Mapchine
code above RAMTDP is nct moved.

Registers:

Other than as documented for output values, no claims are made as to
preservation of any register contents except for the |Y Reglster which
must always contaln the value 5C3AH for access to the standard system
varfables.

Autorataic 5Scrolling:

Ay initislizeay, test for scrolling will be made when tre print
position gQoes to thne next Jine following the bottom line on
screen (BOTLN=23s24th line)., Condition Code 3 (Screen =ull) will
be returned since SCRLCY will cecrement to rero. 1If SCRLCY is
set to some larger valuey, then the parameters in SCRCTL will be
used to asutoratically scroll the designated number of lines
beginning at the specified line nurber. As 1nitialized, 1this
will scroll the entire screen wup. By pertorming s POKE or
setting the variadbles BCTLN and SCRCTL to the aesired values,
autemptic scrollang con be done using smaller ssctions of the
screen. When working from BASIC it is recommended that BOTLN De
set to line 21 (15M) and SCRCTLel be set to 21 (15KH) to aveid
conflict with the Edit Line shich uses the bottom ¢two 1lines of
the screen. Note that once SCRLCT expires, it will be set to 1.
If 3 different value 13 desired, it must be reinitialized by the
user after receiving the “Screen Full” condition.

By setting the SCRCTL variasble and anvoking the SCRELL (SCRLS)
routine any portion of the screen may te scrolled st sny time,
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Margin Control:

In 40-Column Mode, there are actually 42 character positions per
line. The variable MARGIN determines the offset of the beginning
of the 40 coluwn line from the left side of the screen and has
valic offset values of 0 or 1. An offset value of 1 centers the
4) column lire on the screen: ( begins at the extreme left side.
The odefault value 21s 1. When MARGIN is set to 0, the variabdble
LINLEN can be set to 42 to perrit access to the 2 extra print
positions. Shenever MARGIN and/or LINLEN are modified, a “Set
Cursor® oceration should be done to insure the integrity of the
orint position.

NCTE: Since the different MARGIN values result in different pixel
positions fer the columns, care must be taken in mixing
line length and margin values on the same line.

fttridute (ontrol:

Attribute and masking (Inverse/Over) contrel information will be
taken ftrom the system vsraables ATYR F, MASK P ana F FLLG as
detined below. Tnese variables cortair the ‘permanent’ ptiribute
controls set via the BASIC commands PAPER, IMK, ERICHT, FLASH,
INVERSE, and CVE®, or by directly writiny to <the spcecified
locations.

In &0-Column Mode, the 6-pinel charscter width results in
characters crossing attribute byte boundaries in the display
file. Every four colurns mcross a line are controlled by, three
sttridute bytes. This constraint rust be taken into
consideration when mixing attributes within a line. Inverse and
Over ares applied to individual characters and are therefore not
subject to the above limitation,

NAME AODRESS CONTENTS

AYIR P 23693 8it 7 = FLASH
6 « BRIGNT
H
& = PAPER
s
2
1 = INK
[ 74

PASK P 23654 SAME FORMAT AS ATTR P,
USED FOR “TRANSPARENT®
DISPLAY:
For each bit that is set
to 1y the corresponding
information will be taken
from the current gcreen
position instesd of froe
ATTRP,
[ 344
P FLAG 23697 7 PAPER=COMPLEMENT DF INK
H INK=sCOMPLEMENT OF PAPER
3 - INVERSE
1 -~ DVER (New Characters
XGR’d with 01d)

ACCITIONAL NCYES:

1. 411 screen orerations done by the systew RDM (PRINT, LIST
Edit line [/D,etc.) work with tne standard 8-pixel wicde
characters.
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A0L = ASC 803 40-COL.MODE SuPsDRY CAZBO/11 versien 19.36.14 16=nar=06 12143123
bEPINITIONS 1060.50¢C

) WAng ADL ~ A3C 003 40-COL.»ODE SUPPORT
| .
| |
L) ]
s 9
o 3
7 ]
] )
* )
[ { T
11 ] . .
12 [ TImEx -
13 ) ® APPLICATION DRVELOPAEKT LIGRARY o
14 ] L4 L]
19 [l @ NANRS 40-COL.MODE SUPPORT .
16 ] . -
17 3 ® a3C w01 00) .
18 ] 5 VERSIONS 68) .
19 ] @ aytmoRr: €, CORCORAN .
2¢ ) e DaATEt 1271970) .
a1 ]
a3 SUSTYL OEPINITIONS
26 )
9 1
t 3 s oseebiPinlTiONS 000
| L. |
20 SNTERN  wOCwAR, wRSTAC, SRTCUR, CL®3lm, SCACLL
29 InvERN STCuAR, GETATY, CEYCUR
»
n INTERN waCwEE, WRSTEE, SETCUS, CLRSCH, SCOLE
:: INTRAe  CTCHAB, GETATH, GRTCUS
s
3 JuTEEn  InlTe0,INITed
”
%
37 L] 26 ¢ 26 MINES
3 L 1701m § SCACLL CONYAOL INITRALTIATION
3 ®w 1000m § CLlam SCREEN CTL. BatrT,
(1] T CCCNRETI=100%) ICwAR TapLE-100n
0: L F-T) CCGRPETI-100m) 3 STO.GRAPHICS TaoLt
[}
) "Wy 1720m 1 BOUTING 1N wONE PON
.
.3 3 SCaan $ SYSTEM vaARIABLES
L] [ 2] [ 127 L] 1
o [ {2 scTom )
o0 [ 141 1] [ ]
(31} scotn 1)
(] - scoin 3
$1  viomoo oy scCan
$3 Pamamy 0w $CCn 1 CLecation 23747)
9
53 SUBTTL IMPUTS AND ENTAIES
56 H
sT 3
E1) ]
s SOPARAMETEN INPUTS ANO ENTRY POINTS FAOM $ASICes
(1] 1
o 3 wITH
(1] ] #QOULE LOADED
[} ] AT $7364CE000N)
0: [} JECIMAL ADDRESS
. eececemsnscanen
20 (1] -1 14 ] 0M 1 CHAR.CODE PROM B84SIC $7 34
€3 00e0° (34 [} Jr walno 1 ENTRY TO WRITE CuARACTER $73a8
€3 0tle9° o0 WRSTAS: » WRSTRO 3 ENTRY TQ WRITE STRING $7348
000 69 LInCOL Sesw [} 1 SET CURSOR PARAMETERS
70 i LINCELeCCL. €0=39) 57351
71 §  LINCOL*3IwLINE (0-23) 57392
9009° €3 0192° 2 SETCUNS ”» SITCO0 1 ENTRY TG SET CURSDR POSN. 87383
€00C° 1800 73 CARCTL 11 18000 i CLEAR SCREEN CCNTEJLS
14 T CLACTLSSTARTING LINE %O, 57356
11 t CLRCTLelsLINE CCUNT 57387
€3 O2eF° 76 (49 314 3 9 CLARSS0 3 ENTRY 70 CLEAR SCREEN $T3%0
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TESY PananpTOAS
Savg CuRBENT BIT POSITION

Convenry

7O InTEAnAL POEMAY

CaLCuLATE OF POSITION
CALCULATE ATYRIGUTE POSITION
ATTRIBUTE BYTE Y) 8

At BACK In oC

1 egstcet

(11 230

t ATTRIBUTE ALSO In &

GET CyURSOR POSITLION
“ERg PRO% BASIC EnTRY

GRT InTEPNAL PCSITICH
COHVERT YD used Flamay
TEST 18 ewD CP LIatE

IF o400 CA &3

L1
NEXY POSK.STARY OF NOREY LIwe
Sump T Ngx? L Int
1R8° IF OPF SCAREN
-INO
P0%x. IS &Y S0TTOn LiImt

$70RE POR SASIC PnOLtam
VALVES ALSE Ia 8L

SUBTYL INITIALIZE 40~COL.mODE

L0 WL,SCINITY
LD (SCRCTL) ML
Lo A,2)

L0 (s0TLu) A
L0 4,1

LD (SCaLCY),a
L0 4,40

LD CLINLEN) A
LD 4,1

LD (MARGIN),A
L0 MLoCLINIT
L0 CCLRCTL) oML
AOR A

L0 CSTRCCT),A
Lo (STR CVe1),4
Lo WL Cmaser
Lo CCnTsL) pmL
Lo nLoGAPNST
Lo (GRTAL) o nL

Lo (DATAS),A
Lo CLINCEL)Y A
L0 CLINCOLe1) 4
Lo CSETCTL)Y, A
Lo CGETCTLeL ),
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[RPRRPUR S

INITIALIZE VARIASLES
SCROLL CanTROL

80TTON LINE

SCROLL COUNT

LINE LENGTH

MARGIN

CLEAR SCREEN CONTROL
STRING COUNTY

$T0. 40-COL.CHAR.SET
$TO. 40-COL.GRAPHICS SET
ENITIALIZE BASIC INPUTS
OATA BYTE

coLunn

LIng

"GET” COLUMN
“GET® LImg



[ 11 3¢
0408
0400°
0s00°
[ 1] hg

[ 173 0
[ TYY M

[ 13} 04

[ X114
0488°

(4]
11

0000
$C10
0033"

10
0e82°
0134

$¢CY
40
$Cen

1"
13

1]
1720

a2
00

003)°

0487°

42

[ 231 3
003)°

»
L

[ 13 1 Ae

003t’

L0 ni,0 1
L0 (CcaRds) ML '
Lo ApCLIvLEN) 3
INC A L]
L0 C,s

L0 B.5C2S82
CALL UPDPGSN
J”» GaooeeT

PLOTY POSITION
MOME PUSITION TO #C

v LINE O/CCL.O
CALCULATE AnD STOAE wCME POSITION
RETURN BCe0

GET 370Ins 10O

MASK QOFP yPRER 01T

STRING VARTAGLE IDEwTIFIRR
save In 0

PIND STRING

TESY 1P ENO OF VARS ARRA

NO PIND = RETURN Ble2

TESY 1P waTCH

POUND STRING

SAVE STRING 10

RETURNS ADRS. OF NEXT vam, In O
ADRS, TO wt

RESTORE STYRING 10O

LO0k AGaln

GET LENGTH

PIRST TRIT CCOE
TRST IF NuLL STRING

RETURN (2 TP NULL STRING/ND 10 NOT)

¢l AND 6Ca2 PQR NQ PIND)

TEST PARAMETER VvALIOITY

IP NOT VALID, DISCAROS RETUAN
AND EXITS V1A InvIAR

TEST LINE D23

¢ ¢ } OYEST COL. DLINE LENGTM=)

]

1]

[

SUSTTL INTERNAL SUS-RTNS.

1

]

GeTSTRG LD AsC(PARANS) '
AND  1PfN ]
0f 40w ]
10 Ded ]
Lo nLolvans) L]

GYSTRL LD A,(mwL) 1
AND  OTPm ]
IR LenCSTRG [
cr Q 1
Jr LeGTSTR2 i
PuUsSH DB 1
CaLy recuew 1
€ 0f,m 1
s0® ot 1
Jr o GrSTA} 1

GTSTRI  INC Wy H
Lo Colm)

INC WL

Lo BelmL)

InG WL [}
(Y] L X1} ]
onr c

L3} ]

]

NQSTRG L0 Ce2
Lo 8,0
nev ]

1

1

'

1

]
1}
1

TSTPARN LD 8,29 i
144 [ ]

JR NC,TSTPR]

raRERR  PQF AP
Je INVPaR

TSTHRY (O AgCLINLEN)
0eEC 4
b1 CoPaagaR
(T}

|}

1
1
1
)
)
]
1
]

1

]

convem LD AgCLINLEN)

InC ’

sus <

(%] Cod t
L0 A 8CRSZ

sus )

Lo 8.4

ey

1)

]

]

uPDPOSNL ]

J
CALL  CaLCPDS 1
Jr $TRCSN ]

]

) 1

) L

L] s

1] 1

[]

caLcels CatL (L1 11) 3
(Y] ApCLINLEN)

InC [ ]

sve < 3
PUSK AP }
L0 Eed

400 (YY)

ao0 At 1
E1 1N A

L1 19 A

(¥} [ XY ) 1
0 Ay (MARGIN) 1
A00 At

(¥} §ea

i0 De0 1
400 ui,0e 1
Lo €, 7

ror AP |
and 3 1
Jt 1sCaLEP2 )
Lo [ £1) ]
1114 A

CaLCP2 40D At
(%] COPBLITI,a

CONVERT LINEB/CCL. #ROM ySeER TQ
INTRRNAL PORMAT ANO VICE vEmsSa
USER PORMATE LINES 0=2)

CCL. 0-39(e1)
INTRANAL PJIAMATY

LINES 24-]

COL. C83)e3-2

CCOL.3 ENDC 2F LInE)

canvear

ENTER NERE WITH BCo(INE/CTL.IN
INTERNAL FOAMATY

CALCULATE PCSITION

STORE UPCATED PISITIODN AND RETURN

QOUTINE TO CALCULATE POSITICH IN DF
UPDATES 81T PLSITION IM vaRIASLE DFpIT
AETUERNS CF ADORESS In L. PRESERVES
LINE/ZCOL.PESITICH In BC

GOV OISPLAY FILE ADRS,POR LINE

GEY CaL. Q.
SAVE COL. M. (O=CLINLEN-1))

3 0<C40-CCL.POS)> 74 ® 32-CLL,PCS

GET ADJUSTEENT vaLUL

OF COnTaImS CPPSET INTO LINE
., CONTAINS OP ADCRESS
A8CCL.POSNH, POR 40 CCLS,

STARTS AY #1V 7
STARTS AY 817 1,) 04 3§



se70° €

) 0036°
(1] 10

2]
32 e03t°
cs

$Ce0
0039°

.'01' 32 0030
38 sCod

sTresNs

[
Lorosar

urgarty

uroaTe

UrDATY

urDAT2

]
UPDATS

Meowwmene

sLCATY

cmcat

s
LOATIRS

ey

L0 4,5C082
[ L ]

LI1)
AeCVION0D)
S8

L0 (CurrOs),0C
L0 (orapesron
anr

LD 8C.CCurrQs)
L0 nL(DRaDRS)
any

CALL Catcary
L0 AlcOrOIY)
tn a®

(evvOYD)

(avTtnic)
O
Ae(PASKS)

.
BoCme)
3

ooF
1.UP0872
(3L
LI
NL,UPDAT2
3
CHL) o8

L Ae(OPIIT)

cr s

R wC.ur0at)

InC ot

W A7

L0 COPBIT) A

0 yroate

14 LA 14

L0 COFBIT).A

2€Y

[ I Y1)

ane

AN0 6w

[ L]

[ 1400 11

J0 l.CaLCal

SR low

(¥ ] L7 )

ey

U AP

L0 AlCaTTR_P)
L0 CATTRVTY A
L0 AcCrask )
W0 (ATTRSK),A
L0 AuCP_RLAQ)
anca
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§ 8CeQs. wiolP S0DAEYS

CLY B13oLAY FILE ADCRESS
POR STSRT CPF LINC IN 8

TASY I vilné oy

$T0RE Cyesor PRsITION

LOAC CuRsoR POSETICH

urdarve l"lllv'! SYTE POR CmanaCTER
RINTE0
HL o ANY SCAN OF Cwuak,In OF

)

36 CHARALTER SPang ATIRIBUTE sYTE
QOUNOARY, 0QTH ATTRLBUTER OYTES wlil
41 ADJuiTeL

e e me e m we ohee ¢ et we a0 @ or

L X R R VY

ADOAS, GF aTTRIGUTE BYTE T W
SAVE OIY SCEITVION

CURRENT ATTRIDUTE SVYTE vaLve
tot

maga 10 0

PLAGS

T3 8

AYTE PRON ATTRIBUTE PILE

NEW ATTR.PCR @3 CLD FON 3
SET INK COMPLEMNENT OF PaPER?
SET INK TO BLACK

1S PAPER &~

USE BLACK INK

USE wNtTE Ik
& COMPLENENT OF INK?

SEY PAPER YO SLACK
13 INR 4=7

YES - USE BLACK ¢
NG = USE WNITE PARER
TO ATTRIBUTE FILE
TEST BIv sDSITION

CHAR.IN SINGLE BYTE EP STARTS
In 81T 7 OR 8

CHAR,SPANS 2 IIVIS I¢ SYARYS
In 8IY 3 CR 1}

TEWPARARILY SEY TQO 7

UPGaTE NEXT BYTE

COPOITeT wILL PORCE EXIT anD
GRIGINAL VALUE OF OPOIT wILL
o1 REsTONE0)

ORIGINAL OF@LY
RESTORE

SUB-RTu. TO CaLCULATE ADRS, OF
ATTATOUTE BYTE PRGN apes, QF
ANY SCam ROW In OF

USED Y UPDATT AND SETATYT

UPPER BYTR OF ADDARSS

AORS. OF aTTRIBUTE BYTE

TESY wWniln OF

oM

22

AQRS, OF ATTYRISUTE

LOAD INTEQNAL ATTRIGUTE VARIAGLAS
PRON SYSTEN vanlASLES

save A

SnIfT DOD 81TS TO Even



os0e” 32 o030’ 1023 Lo (MASKB) A L

0811 = 1036 POP AP

0312’ o 1028 ner
102¢ 1
1027 } § RTN, YSED BY GYCHaR TO Pyt
1028 4 $ 6 PINELY PRON OF IN & REG.BITS T-2
1029 ] T POR WATCHMING AGALINSTY CHAZ,SET
1030 3

0313° ¢s 1031 GTC28C PuSw Wy 1 Save OF ADRS,

0314° 44 1092 L0 B,CML) 1 SCAN LINE SR3M OF

a1y 23 1033 ING mi t NRXT pYTE

::::: ot o N l:lh GTC283 WO Calml) $ 8C CONTAINS CmAR.AT DPBIT

34 003¢ 1038 L

0 AeCOPFRLIT)
?

0514° D¢ O 1034 sus
031C° €C 4o 1037 L1119 3 AeNQ.0F BITS OFFSET IN &C
0s18° 28 07 10310 J lyeTC282 t STARTS AT B8IT 7
0320° Cs 11 103¢ CTCSHPY Ry [4
0322° Cs 10 1040 LIY [ ] 1 SWIPY & PLXELS FOR CHARACTER
0s24° 50 1041 oec ] I T0 B, 81T7S 7-3
0323° 19 me 1042 n NLeGTCSHPT
0827 €} 104} GTCI02 eQe LY 1
0328° Co 1068 anr I CHARLIN 8, BITS 7-2
1049 L]
1048
1047 INCLUDE CnSTRQ
1048 SUBTTL C%aR.SET POR 40/80 COL.w00ERS
1069
1090 ]
1091 1 Oet patterns fer characters on the TY acreent
1052 1 cheracter with code « ia et effsets 2x (too line) to dxs? (Detter line)
1083 1 0 ¢ white, )| & Dlack, no margins Detwesn ChREFrECter apaces either
l:!i 1] vertically or herizontally
1038
0529’ 00 10354 (4131, defh 000000000 1 eede 20 epace
082a° 00 1057 defb 00C0000b
es28* 00 1090 defv 000CC000D
0%2C* 00 109¢ dofd 000030000
g:xo' 0 lg.o defo 030300000
{1 1061 defb 000300000
0318 00 1062 defo 000300000 See APPENDIX C-2 for Character Set
ADL - ASC CO) 40-COL.MOOE SUPPORT CRLB0/11 version 323.38,.14 le=-Mar~06 121463123
CHAR,SET FOR 0/8C COL.MCOES CHsTd0.SRC
[ Qeserved ATTAYT 0039 ATTMSK (4314 ATTRSP sCe0 [ ] Coserved
soTLN 0020 < Reserved CALCAT T4E0 CALCAL 0&F8 CALCPO 0437
caLcr2 0sTe cnesery 0429 (413134 o529 CHTOL 092r CLINIT 1400
CLRCTL QoocC CLRSBO 0248 [48 314 ] 2208 IN CLRSCN 0283 IN cLasco 0269
CLRscy 02710 CLRSC? o280 CLRSC) 228C CLRSCH 020F CLRSCH 0294
cLescy 0cr cLrsxy Q2Ce CONVEN Les? coonos $C70 CutPps 0034
0 Reserved DATAB 090¢ OFADRS 023s oeeLY 0038 ¢ Reserved
fnnasy 013C GETABO 037¢€ GETAT) Co1e Iwv GEYATY 0382 IN GETCOD 039¢C
GETCTL 0019 Gevcus 0021 Iwn GETCUR CIIC 1IN cerct 0334 GETSTR 0408
cagonme 013 GRBLK 0226 GRONST 129 GRPST o029 (13719 0031
CTCmaR 0208 N GTCHBO 0207 (34411} €018 In [34-1.3) [21d] [3{L} 02rs
GrCM22 [ 240 GTCn23 0310 GTCH)Y c318 [ 3443} 0310 CTCNnI2 0342
GTCwe GTCMS 0le7 GTCHE ey 1 GTCSuP 0820 evcaec 0s1)
GrC283 Gre2e2 0527 GYINOX S03A GTSTRY 0419 GrsTR2 Onde
L] INITAB 0028 1IN INITSD 2389 IN InsosL 0104 INVPAR W3
t LOATTR Qerp LDPOSH SeAl LINCOL 0907 LINLEN 0033
sy Log» oioe Looro 2181 Lgory o1e9 L Reserved
NARGIN MASKS [13] ] naSKSP scee NEXTY (L1211 NEXT2 (111}
uexty 0138 NOINVE 0143 NORAY [-3-14 ] NORR2 000 NGRR3 0100
NQSTRG 0431 NOXQR [].14 ] PARANY $iC3 PARERR 0638 (1] Reserved
POPLAG C9 RECLEN 1720 SCINIY 1701 SCRCTL 0029 sceLe 0024 IN
sCaLso 014a2 scaLcy oo2e sceLxy c201 sCRLO 01s¢C scacut 0146 t»
$CRSe 0018 SETCAO 0192 sercus 0309 In SETCUR 01%¢ IN 5 Reserved
sraneo 0013 SPARE] 0013 SPane2 c218 SPARE)Y 0017 SPaRts 002
sTOLK 022¢ STBLKO 0230 STHLKY 23 1 STPOSN 0499 STRGCY 0038
TeSTAD (2144 TSTPAR 0438 TSTPRY J63F TVRULQ 0143 TVruLL o15#
uos sCTe urdary 0ea9 UPOATO (17 14 UPOATY (2144 urdar2 [ 111
UPOAT}Y 0sER uero#0Ss 0482 vars S48 viDmMGo 5CC2 WRCHAR 0043 IN
uRCwap 0001 1IN WRCHXT 0137 wRCNHO S340 WRCHO] 00e6 WRCM1L 0069
WRCH12 0060 watuil oort WRCH1G 3087 WRCH1S [11]] [ 1144 cose
(111} ] 111} WRCHS oosr (1141 (311 wRCHT 0120 NRSTLP 0170
HRSTRS 0008 In WRSTRG 0140 INn WRSTRO S1e9 WRSTRY o17a neSTXl 0103

Ne errors detected

Cress roference 1leting (RREF versien 4,.7)

Syspel Rete (8 = detinttien o & srite <hlenkd o repd)
ATTRYT 1119 " 111 10198

ATTRSX 119 L1234 10208

ATTR_ P 48 1017

[1:349] 9% 298 1878

caLcal 1008 1010s

CALCAY [31] ER{) 730 ”2 1001e
(41542 %02 208

caLcCeD 22 129 [ 22) 1830

cnasey s00 103 me

CHasY .0 10340

CHTBL 103e 182 (Y3 ] 7008

CLINIT 3% 74

CLACTL 73e 11 1188

CLRSHO T 108

CLRSCO 471 123 $21»

CLRSCL 3400 se7
(48 214 E IS 1]

cLascy 152e (11)
cLescs 5340 5713
CLesCs Se3e

cLescy L 1Y ] 4008
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cLasce
cLastn
cLasey
({1104
€ooRDs
curros
0ATAS

orapes
oretY

(111133
[]

GETCUS
Sercur

IuvPaR

LOATTR
LoPOSN
LINCOL
[SLIN 1)

(.1 1))
Lage
Loore
La3r
NARCIN
waAsAd
nase _»
NEaY)
NgET2
NEXT)
NOINYE
woant
[T-L1}
LL-LL]
NOSTRS
NOoXQR
[ZLILT]
Pasenn
P_PLAG
RECLEN
SCIntT
SCRCTL
L {4 1% )
F14L [N ]
{119 1]
scacr
scaLxy
scroLL
scrse
sarced
SEvCus
sevcur
spaneod
Spartl
spanel
srang)
sPaAREs
SToLK
sToLRO
STOLKY
SYPOSN
STRGCY
TESTAD

41
4%

”e
3498
(1Y}

T8

9338
7498
9
ny
o849
[

1998
"

mn
141

1031
(41

sete
(Y1)

482
Tede

2900
122
527
7558
p11)

(L]
(]3]

3%
111

e
Isen

3049
so0

399

32
TIY
303

222

44
"
248

Tied
948

700

7828

(343

189
(13}

1013

78648
$32
(1 1)
130

10238

7689

L 23]

T80

17
126
"1

T098

798

(124

7078
TeS

7492

194

1008
7388
1038

3%

7718

s

2938
0460

nr

793

"



TSTRAR o7 618 128 Bels

TSTPARL (LX) LIy 1)

TYPULL 302 309e

TYryLQ m 293

voe LYY} 149 106
UPDATO els 93

UPDATY 171 949 1
uroatT2 ”"2 .”?s LAa) ]
UPDATY 9§00 990

yroatry 174 9630

uroPos 298 369 999 Te? 1”3
vARS [11] [ F %}

vi0moD Ste 24

watng (34 123

4RCMOL 132e EE1Y

ariMll 146 1499

wRCN12 142 152e

LLI43% ] 1e8 151 153
WRCHL S 163 1708

WRCn1S 169 171e

LLI4H

dalny 1830

WRCHS 12

NRCHE

wRCHT

VRCHAR 18 127

(114,11} n aTe

ACHIT 81 208

NRSTLP 362

WASTRY 3t19e

uRSTR) 367

wRSTRR the

nasreg 8 3271

WRSTRY 33e 3450

APPENDIX C-4

DUAL SCREEN MODE

Name: Qual Scresn Mode Support
Descraiption:

This component provides support to the application programmer for
using the dusl screen capability ot the TS 2068. The services
include opening/closing the secend display file (moving the
machine stacky O0OS RAM routines and BRSIC structures), position
control,; clear screen and scroll screen servicess; and display of
characters. In agadition, services are provided to control which
display tile 13 active at the scresn and which is the target of
the current screen operation, as well as a Copy Service and an
Exchange Service to transfer screen datassttridutes within or
tetueen the two display tiles. "Get™ services are provided to
return the current disglay position, the character code for a
specified ditplay position, or the attribute Dyte for a specified
disglay position,

“or eases ct use from BASIC, status is returned in the BC register
pairs wususlly zerc ftor successful compcletion and designated
non-zero valuss for other conaitions. The interface from BASIC
13 by means of PLKE"ing the input parameters to cesignated RAM
locations prior to invoking the service via the USR function.
Ses page & of the code listang for the memory addresses to be
used from BASIC with the supoort code loaded starting at Chunk 7
CEQOON/5T34w)

Attribute and other disglay controls such as Inverse are taken

fror the standard TS2063 System Variables (see Usage Section,)
The system variable VIDCMDD 1s used to determine which display
file is the target of the requested service.

Nawe: SETMGOE (SEYWCE from BLSIC - parameter to VIMDDE)

Input:
mOCE 0 . Norsal (Cisclay File 1 only)
128(80NK)= CFl Active (D2 Dpen)
1 . CF2 Active
4 . Screen Operations to DF]
H . Screen Drperstions to DF2
From Machine (ooe: Moce Parameter in A

From BASIC: Mode Parsmeter in VINMDDE
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Jescraption:

Mode values ot 0, 128 or 1 will couse an update of the video mede
Nargeare snd the opening er closing of the second display tile os
neecded. This involves deteraining if there is enough tree RAM to
eper  the secend eisplay file snd if so, wmeving <the BASIC
structures ond moechine language variables ares wp and the UDG
(user-Defined Graphics) oarea Gown to maske space fe~ the machine
stack snd DS RAM routines st the top of »ory. The cond
display ftile 38 clesred 1to zeroes. The sttected systees and
internsl varasdles @are wupdated or anjtialized Cooe Vsape
Section). When returning to Mode O the structures are returned
1o their normal locations. In these modes the designated Displey
File is active 8t the screen and is the targst of all screen
operations.

The moda values >f &« snd 5 do not stfect the hardesre, but oare
uUsed to redirect screen operstions to the desired display file.
Tris permits bualding of » display file prier to activating it at
the screen.

Tre screen position 1s set to “mome’ (Line C/Col.0) whenever
SETMOUE (SEYTMD3) 18 exscuted.

NITE: Al) screen orerstions of the TS 2088 System 8aSIC
Interpreter incluging prograr entry, Systes Fessoges

LISY, PRINT, PLDY, DRAW, etc. work only in Display
File 1.

Name! CLASCN (CLRSCS from BASIC - parsmeters to CLSCTL)

Ingut: Line Count (1-24)
Sterting Line Nusber (0-23)

Fror machine Code! Line Count In Reginter B
Sterting Line In Register (

From BASIC: Sterting Line Nuwber in CLSCTL
’ Line Count 4n CLSCTL ¢ 3

Cescription:

Clears to background color (PAPER) the designated nusber of
lines, beginning with the Starting Line Numbder. Line O with »
count of 24 clesrs the entire screen. Upon return, the cursor
position 48 8t the beginning of the first line clesred.

Dutgut: B8C » 0 for successful coepletion
8C = ) invalid paraneters
(Lire Nusber ¢ Line Count <1 or 324)

Name: SETCUR (SETCUZ froms BASIC - parameters to LINCOL)

Incut: Line Number (0-23)
Coluan Number (0-31)

From Machine Code: Line Nusder In Register &
Column Nusber In Register C

From BASIC: Column mumbder In LINCOL
Line Number In LINCOL ¢ )

Description:

Converts the reauested position te internsl formats, detereines
display file address, and stores the values for use by the next
disclay character operstion. Note that once established; the
position is wupdated autematicslly ehen & character is displayed
so that 1t i3 only necessary te set the position shen sequential
disclay is not desired. .

NOTE: The screen position used snd saintained Dy these service
routines is independent of thst used by the System ROM
(5 PISN).

Qutput: BC = 0 for successful completien
8C = 1 for invalid paraseters (Line Number > 23 ,
Column Number D> Line Length~l)
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Narme: WACHR (WACHE froe BASIC - paraseter to DAYABR)

Input: Charscter code for character to be disclayeo

20M YC T7FM - Std. TS2068 Cheracter Set
80M T3 8Ffm - Std. Graonics Set
90M 1] A4M - User-Definea Graphics Set

Froe “acnine Code: Rogister A

From BASIC: in DATAS

Jescriction:

Jisplays charscter st current cursor position, apclying current
attridutes and mask. Moves cursor position on to next sequential
position. If charscter would start » naw line after BOTLN (see
Ussgce section) and the scroll count (variadle SCALCT) decrements
to 2erecy the charascter will not be disoleysd and return will be
made with B3C s 3 (screen full). If the scroll count does not
cecresent to zero, the screen will be scrolled up one line using
the 1nformation in SCRCTL and the new line started at the vacated
lane.

Jutput: BC = 0 for successful completion
8C = 1 invalid character code
2C = )} for screen tull

Name: WRSTRG (WRSTRS from BASIC - 3tring ldentifier 1n PARAMS)

Input: Cnarsctier Code String

From machane coo0s: Acdress of string 4n ML
Count an B(

fror BASIC: String Variasble lcentifier in
Systea vVariable PARAMS ~ 23747 (SCC3N)

Cescription:

Cisclays the characters from the string, beginnang at the current
cursor location and continuirg sequentially wuntil ¢the count
expires, or “Screen Full”® is detected (see WPCRR ocescription oand
Ussge Section on Automatic Scrollang). For the Screen Full
condition, the remaining count i3 stored in the internal voriasble
SYRGCY tor access by the yser,

NITE: Characters within the string which are outside of the
sSubported range (32 through 164 C(20M-A6N) ) will be
ignored. E.9.y BASIC Token codes and contrel codes
embedoed in an INPUT string will not be displayed or
decoded.

From BASIC, PCKE the code for the string veriable fdentifier inte
PARAMS prior teo invoking WRSTRE, e.g.

0005 LET atsSccacegtring=-=--me"

0030 PODKE 23747,CC0E "a"

0015 IF USR (WRSTRBICID THEN wveom=
(continue)

Successful

BASIC - Strang not found

Screen Full - Reraining Count in STRECT
(nLeCurrent Acdress in Strang)

Qutgut:

Ll
LN X 2]
[ ]
wNn o

Name: SCROLL (SCRLG from BASIC - parameters to SCRCTL)

Input: Line Count (1-23)
Starting Line Numder (1-23)

From Machine Code: Line Count In B
Starting Line In €
Free BASIC: Starting Line In SCRCTL
Line Count 1In SCRCTL « 3
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Description:

Serclls the designated number of lines up 1 positien, starting st
the specified line nunber and inserts a blenk line st the bettem
of the secrolled srea. Line 1 with » count of 23 eill screll the
entire screen up 1 linre. Upon return, the cursor positien is ot
the beginning of the ingerted blenk line.

Note: See Usage Section en ‘auvtomatic” scralling.

Output: B8C » 0 Successful

8L = 1 Invalid Parsmeters
(Line Number ¢ Line Count C I or > 24&)

. T P I I . S T S N S 3

Name: GYCHAR (GTCHRY fros BASIC - peraseters te GETCTL)

Input: LinesColusn position ss for SETCUN

frea Machine Cede: Line Number in §
Coluan Nusbder in C

Fros BASIC? Celuan Numbder in GETCTL
Line Number in GETCTL o 1

Description:

Returns in register C of the BC register sair the charascter code
for the charascter st the designated screen pesitien. If ne match
against the choarascter set Cincluding the standard and
user-gefined grephics) is feund, zere is returned. (Charascter
coee of zere alse returned 4in A.)

Nete: Positions “printed’ using the OVER technique will return
zere Af they de net aatch sgainst any single charscter.

Juteput: 8C = 0 for ne find

3C = 1 invalid parsseters
8C = chorascter cede (20h-AéN)

Mawme: GETATT (GETATS frem BASIC - parameters to GETCTL)
Input: As for GTCHAR

Descraiption:

Qeturns in register C of the 3C register pair the attribute Ddyte
for the character at the designated screen positioen,

Dutput: B8C = 1 for invalid parseeters
8C = attridute byte

84t 7 - FLASH
81t & = BRIGHT
Bit §

Bit & - PAPER
8it 3 7/

Bt 2

Bit 1 = INK
01t 0 7

. . R R T I I I I A

Name: GETCUR (GETCUB ftroes BASICH
Input?: None

Description:

Returns in the BC register pair ano in the BASIC poarsaster
locetion LINCDL, the curreont print position (where the nesxt
charscter would be disclayee).

Qutput: ¢ s Line number (0-29)
€ = Coluan nunber (0-31)

8ASIC: LINCOL =~ Column nuaber
LINCOL ¢ 1 = Line number

NCTE: If the last charscter wos printed st Cal.31 of Line
23 (last position on the screen), then Col.0/Line 23
will be returned.

- e m e e e mem e e e Em® A e Eem e ®® e ® e == e
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Name: COPYSC (COPYSE from RASIC - string jdentifier 4n PARANS)

Inout:
Source Line (0~23)
Destinstion Line (0-23)
Source Disclay File (1 or 2)
Destination Lisglay File (1 or 2)
Line Count (1-24)

fron Machine Cede: Source Line in O
Destination Line 4n C
Source OF 4n D
Cest.DF in E
Line Ceunt £n A

Froe BASIC: Paraseters in string varisble, separated by cesmas.
String ldentifier in System Varisble PARANS - 23747
[$194 D)

Description?

Copies the designated gortien of the source display file te the
designated opertion of the destination disclay file. The seurce
and destination may be 4n the same display file. Ouring »
aulti-line cepy, seurce and destination eserands sre acece 4 in
a tep to bottem fashion; therefore, in certain cases of operend
everlap <the eperation may be destructive,i.e., the seurce dats
may be moditied befere 4t is copled. Yo get the desired resvlt,
4t say de necessary to cepy individual lines.

Froe BASICy the fellewing exsaple would copy lines 8 thru 20 fres
DF1 te lines O thru 12 in DF2:

LET 885%9,0,1,2,13" fsStarting Line
OsDestination Line
jeSource DF
2=0ost.DF

13sLine Count

POKE 23747,CCDE “a” (String Taentifaer tec PAPANS)
LEY ccousSR (CODPYSE)
1F ccC>0 THENcerooocsonsee

Dutput: BC=0 Successtul
8Cs1 Invelad Parsmeters (LFCO] or 2: Line NO.CDD-22¢
LaneeCount(rl=-2¢
3Ce2 BASIC = Strimp Not founo

Name: EXCHSC (EXCHSS frow BASIC)

Inout: Source °1° Display File (1 or 2)
Source “1° Line (0-23)
Source "2° Dissley File (1 or 2)
Seurce “2° Line (0-23)
Line Count (1~-24)

frov Nachine Code: Seurce °1° OF in o
Source “1° Line in C
Source °2° OF in O
Source °2° Lire in B
Line Count in A

Frees BASIC: Paraseters in string variable, separated
by commas, in the order Source “1° Line,
Source “2° Line, Source °1° DF, Seurce “2°
CFy Line Count. String ldentifier in
Systea Variable PARARS ~ 23747 (3CC3IN)

Oescrictiont

Exchanges the specified nusber of lines betseon Source °‘1° and
Seurce “2°, oth Sources msy be in the Oisglay Pile. The
enchange is dene by X0R"ing the twe sources tegether three tieses.
The coeration is dene & line at » time, accessing the tee seurces
in 3 tep te bettes fashisny e.g. te enchange lines 0-12 4in 0OF12
oith  lines 16-20 4in OF2 would first exchange line 0 (CDF1) eith
1ine 16 (0F2)s then line 9 sith line 17 and prececd in this
fashion through exchange eof line 12 with line 20.

From SASIC, the folloeing example weuld exchange lines ¢ theu &
in OF1 with lines 8$-12 in DPr23

LET a3="0,8+1+2,5" OsSource “1° Line
SeSource “2° Line
1sSeurce “1° DF
2sSeurce "2° OF
Seline Count

POKE 23747,C00€ =" (3tring lcentifier te PaRANY)
LET cemusR (EXCHMSD)
IF cc€>0 THEN cccvcassccsses

Qutput? BCv0 Successful '
2Csl Invalic Parameters (DFCP1 or 2% Line No.C)0~-23:
Laneslount C21=24
€Ca2 BASIC ~ String NOot Found
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Usasei
Memory Usage!?

This package of sschine code reutines includes the fellowiny
internal variasbles:

Name Size Description

SCRCYL 2 Screll Ceontrel
LSR = Starting line number
nSh s Nusber of lines te be scrollee¢

8ATLN 1 Sottom Line ~ Line nuaber (0-23) after which
test for screll uill be made.

SCRLCTY 1 Screll Count= Nuaber of times ¢ 1 that
sutesatic screll will de dene.
When decresan

weill net be
condition cede will de returned
te user.
cHTSL 2 Character Table (Base Address-=100M)
GRTRL 2 Std.Graphrics Charscter Table (8ese-100M)
LINLEN 1 Line Lenpth
curegQs 2 Current Position (Internsl Forsat)

L3S0 = Coluan Position
#S8 = Line Position

OFACOR 2 Current Display File Address
MASKE 1 Morking Byte = (P FLASG Shifted Right 1)
(oit 0 = QOVER )
Cbit 2 = INVERSE)
{eit & s INK Comploement of PAPER
(bit 6 s PAPER Complement of INK
ATTRYY 1 Working tyte ~ (Copy of ATYR P)
STINOX 1 ‘Get” Inden = Used dy GTCHAR
STRGCT F String Count - Contains remaining oyte count

shen ECw? (Screen Full) is
returnec from the Write String
service WASTRG (WRSTRZ).

ATIMSR ) working Byte = ((opy of MASR #)

Initiel values set vis SETHCOE (SETMOB) when the sesond cispley
file 13 first opened sre 23 follows!

varisole Neme Value
SCRCYL 1701m
BOTLN 1TH
SCELCY jL]
(L2818 3000n
cRTEL CInternsl te Modgule)
LINLEN 20m
cureps 1021
DFADDR 4D00M/6000N
CTINCX sun
STRGCY on

The follewing are the variables used tor passinpg parasmeters §n
BASIC. The & 4ndicates these initislized by SETMDS ehen the
second display file is first epened:

Varisble Nese Size vValue

® DiTaR ) (L]

* LINCCL 2 on

® CLRCTL 2 1900M

® GETCTL 2 (L]
VINGDE 3

In sddaitien, VIOWDD, PARAMS and other systes variables must be
svailadle to tnese routines. At sinjaym, chunks 0-3 and chunk 7
must be enabled in the Mome Sank.

Locotion?

This package ¢sn be incerporsted §ntoc » wsachine code oregras
sithin the eewmery range frem chunk & threugh 7, taking inte
consideration the revspping of coertain structures shen the secend
eisplay tile is epen

MOTE: Mpchine cede sbove RANTDP 43 not saved.
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Registers:

Other then as documented for output values), no claims sre egde a3
to preservation of sny rezister contermts eucegt for the iV
Recister which sust always contain the velue 5C34N for access 1o
the standsrc system variacles.

Automatic Scrolling:

As initislized, test for scrolling eill be made ahen <the print
eosition goes to the next Jline following the bottom line on
scroen (BOTLN=23s24th line). Congition Cede 3 (Screen Full) eild
be returned since SCRLCY will decrement to 2ero. If SCRULCY g9
set to some larger walues, then the peraseters §n SCRCTL will Dbe
used to avteastically scroll the signated ausber of ljines
beginning at the specified line nurder. As dnitialized, this
will scroll the entire screen wp. 8y perferaing a PURE or
setting the verisbles BOTLN en¢ SCRCTL to the desired values,
sutomatic screlling cen be dene using sealler sections eof the
screen, When werking fres BASIC it i3 recommended that BDTLN e
set to Line 21 (15M) ane SCRCTL+1 Do set to 21 (15M) to avesd
conflict with the Bdit Line which uses the bottos twe 1ines oeof
the screen. Note that once SCRLLT expires, 1t will be set to 1.
It & different value 4is desireds it sust be reinitinlized by the
vser after receiving tre °Screen Full’ cencition.

By setting the SCRCTL variable and invoking the SCROLL (SCRLD)
routine any portion of the screen may be scrolled at any tise.

Attridute Control:

Attribute and masking (Inverse/Over) control inforsation will be
taken froa the systes variables ATTR_P, RASK_ P and P_FLAG as
defined below. These variadbles contain the “pesrmanent’ sttribute
controls set vis the BASI( comaands PAPER, INK, BRIGMY, FLASH,
INVERSE, ano DVER, or by directly weriting to the wpecified
locatiens.

NANE SDDRESS CONTENTS

ATYR P 23693 8it 7 = FLASH
6 - RRIGNHTY

s

& - PAPER
3/

2

1 - 1INk
(%4

PASK_P 23694 SAME FORMAT AS ATTR_P,
USED FOR °“TRANSPARENT”
CISPLAY:!
For each bit that is set
to 1y the corresconding
intormation will pe taken
¢rom the current screen
pocition r1nrtend of fronm

aTIR_ B,
81T
F_FLAG 23897 T PAPERCOMPLENENT OF [Nk
$  INK=COWPLEMENT QF PAPER
3 - INVERSE

1 «~ CVER (New Characters
I0R°d eith 014

Using Systes ROM Screen Sarvices!

The following techniaue can be used to build screens using the
2ASIC commands such as PRINT, PLOT, CIRCLE, and DRAW or ether
System RON routines and get them inte the second display tiles

1. Set Mode B0 (opens 2nd 0F)
2o Build Screen in 0OFl using Systea er
ADL Services
3. Copy CF1 te DF2 using COPYSC (COPYSSE)
4. Set Moge 1 (DF2 te Screen)
S. Set Mode & (DF2 at Screen/Operations te DF1)
6. Build Screen in DF] using Syatem er
AOL Services
7. Set mMode B0 (OF1 to Screen)
8. Go to Step 3

The seitching of the screen fres ene display file te the other is
transparent (o the vieser shere the files contain the ssme date.
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Yy AR NMING

When thre second display file is active at the screen, any systes
ages such as SCRCLLY?, error reports, or use eof the INPUY
comeand will not be visible snd the systes aay appesr te be
"hung®. Indiscrisinately oressing keys may bde ftilling <the
“invisidle” Edit Line with “garbage’ thus further aggrevating the
situation. The ON ERR facility cen be used te intercept some of
these situations and set the visee mode to use Display File 1 ot
the screen in order that the wessages can be seen 3nd responded
te. Dthermise, it is necessary to key in and execute frea the
£9it Line without deing sble to see it.

4DL = A3C 004 DUSL SCREEN mODE SUPPOAT CRISO/11 versien 10.36.14 1e-mar=0¢ 12347130
VERSION LRVEL COnTROL 1005.32C

Y NAWE ADL = ASC 004 DUAL SCREEN mpOt SyUPPODRY
T 1
I |
. ]
$ t
4 [}
7 1
[} 1
1] ]
10 §
11 1 . [ ]
11 ' Ld Timgx )
13 ! ® APPLICATION ORVRLOPHENT LINDRALY o
14 ] » [ ]
19 ) ® WANRT DUAL SCRECN WDDE SUPPORY »
14 ] ° [
37 ] & ASC N01 004 .
18 1 e YRRsSION: 002 ]
13 ] ® AUTHORE C. CORSORAN [
20 ] e DavTES 1708784 *
21 '
:l SUBTTL VERSION LEVEL COwTAOL
L3 ]
EL) ]
a6 $ viesicn [ 13 ] ] Conngnts
FY 2 | convane ceme P——
0 '
E L . | "l 17078 oRzéINAL
» '
k13 SUBTTL DEPINITIONS
33
34 3
3 '
3 1 SOSeCEPINITIONSs00a
3?7 1
3 INTERN WaCHAR,WRSTRG,SETCUR,CLRSCN,SCACLL
3 INTERN CGCYZMAR,GETATY,GETCUR
.0 INTERN  wRCHRB,NESTRB,SETCUB,CLRSCI,SCMLS
ot INTERN CTCMRB,GETATR,GETCUS
.2 INTERN SETMCOE,SETMOR
43 INTERN  COPYSC,COPYSS
(13 INTERN EXCMSC,EXCHSS .
43 1
0010 48 scrst 24 $ 26 LINES
=370} o7 SCINETY 1701M 3 SCROLL CONTROL INITIALIZATION
=1000 [ ] CLINIY 1800m 3 CLEAR SCREEN LTL. INIT,
*3C00 3] (4.1 3134 Icoom I RC™ CHAR.TABLE-100M
L1 M 30 GRPNST C(LAPST)I-100M) ISTO.GRAPMICS CMaRS,
53 3
=geee s2 (411458 €y otsen ¢ RMOUTINE IN RCTH ZXTENSICN
*3720 s RECLEN 1720m i ROUTINE Iv nCNE ACH
«3Oors 54 ININT 30PN t ROUTINE IN WCME aCw
3193 ss rR2a 31930 I ROUTINE In MOWE RCH
54 H
=Q0PP b 24 MREXPT L] LLLL) § MIME ROM EXT.SELECT PCRY (81T 7)
“00Fs 58 OKWSPT tau oFen 1 O0CK MORIZOWTAL SELECT PORY
L1 2 |
L1141 ) 60 VARS SCalN $ SYSTEM VARTASLES
*3C30 [ 2} Cn_apd SCS0on 1
#3CeS 62 STREND SCA3M H
«SCT9 (3] uds SCTam !
«5CT70 [13 cqomos sCrom 1
=5C00 (1] ATYR_P SC80n H
ssCoe 66 MASK_P scuen i
«SCYl .7 P_FLAG sCoIn ]
=5C82 68  RawiZlp $CB2n H
[ 114 13 [} PaANT SChen 3
*s5CC2 70 vi1omoo sccam H
e3CCY 71 PARAMS SCCan T CLOCATION 23747
12 omnives S040M 3
73 INSERTSI T800n=-DRIVES
Te MOVEST ORIVES=-6000n
18 11338) 0PFBRSN-NOVESIe]
76 PIX OESTT-4000m
1
ki ] PIXTHL [ 3-11] 100am
kL)
(1]
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(2 SUSTTL INPUTS AnD ENTRIES

(3]
"
[1}
'
(14
[ 1]
13 OBPARANETER INPUTS AND ENTRY POINTS PRON BASICes
[ 1]
" (344
[1] wOOULE LOADRD
'$) AT $7344(€000n)
bod cecImaL agomess
(1] conmmmmacnermen
0000° 20 %% oers 0 T DATA SYTE PROM BASIC
0001° C) 0046° [ (1] ' NECHO 1 ENTRY TO WRITE CxARACTER
0006 C) ooge’ 9 wASTAMY 4 WRSTRO 1 ENTRY YO weITE STRING
” ] 1 Cose ? sbove)
0007° 0000 100 VINCOL oerv 0 1 SHT CURSCR paRameTERS
101 T LINCOLSCCL. €0-31) $7351
102 $ LINCOLedwLINE (0-23) $7132
0009° €3 o117’ 10)  sevcumt 3 SEYCRO 3 ENTAY YO SET CuSOR POSN. 47393
000C° 1006 106 CumCTL 1L 1800  § CLEAR SCREEN CONTROLS
109 T CLARCTLOSTVARYING LINE NO. 37396
106 1 CLRCTLeleLINE COUNT 17337
000e° (€3 010¢° 197 [442 4 }] » CLASHO 1 ENTRY TO CLEAR SCaeEN L3211]
0018° 0000 100 SPARED {LL] (] § NOT USED CALIGNWENT ONLY)
0013° 0000 129 seang) LT (] [
0018° 2000 110 seane ceow [ ]
6017° 0000 111 spaaey cery 0 [
0019 0000 112 GeTCTL ceru (] 3 CGET’ CONTEQOL PROM BASIC 17949
113 T OPORMAT IS AS AOR LINCCOL
0018° (€3 Q23¢C° 116 GTCHRB) Fig GTCHBO 1 ENTAY TO GEY CRARACTER (3221}
0022 C) 020C° 113 CeTare: i GETABO 8 ENTRY TO GEY ATTRISUTE LAY
0021° €y 0271° 116 GETCUN: » GETCAO & ENTRY TO CPT CURSQOR POSN, 37377
0024° 00 117 vimcoe otrs 0 1 VIOEQ mOOE CONTROL s7300
003¢° C) o30%F° 110 seTmOe: L) STMD80 1 ENTRY TQ SET vIOED MOOR ERAT T
002e° 1701 119 sCReTL CtPu 17010 3 SCRCLL CCNTRCL
120 T SCACTLeSTARTING LINE NG, ST)E4
121 1 SCACTLeNeLINE COUNT (3811}
0024° €3 0127° 112 scaLst Fld SCRLBO & ENTAY TO SCROLL s7v84
12) 1
126 1COPYES § ENTRY YO CCPY sROM OF 87400
115 T CSRE NEXT PAGR)
126 1EXCHSS 1 ENTRY T8 EXCHMANGE SCREEN $7411
127 1 1 C3ER NEXY PAGE)
120 ¢
130 SUSTYL CTMER VARIABLES
131 [}
132 ]
139 1
136 1
e020° 1?7 138 S0TLM [ 44 ] ™ 1 S0TTON LINE CLINE APTES 173809
136 9 WRICw SCREEN IS CONnSEIDERED
137 1 PULL. AUTCHATIC SCEBLL
130 9 WiILL OF OONE IP SCEeLCY
139 3 OGES NOT OUCAENENT TD O,
ocze” oL 140 L 14 ¥4 [ 14} 1 $ SCRULL COUNT - 1 PLUS wND. 97990
181 § OF TINES AUTOMATIC SCEOLL
182 $ WILL BF DONE.
143 ]
146 1
169 ]
146 8
002r”  3C00 167  CmTL (111 CHRSET & ADDRESS OF CHARACTER TASLE $73W1
140 t CDLPAULTS TO V32044 SYSTEN
149 1 ROW)
150  GRTIL otow GAPMSY 1 ADDAESS DF STYD.GRAPHICS THL.ST7IVY
131 LEINLEN cery 20m 8 LINE LENGTH (32) (32111
152 CyRPOS 114 1821n 9 CURRENT POSITION CINTEENAL ST394
153 1 PoORNAY)
15 orADRS ctry 000N 1 CURRENT DISPLAY FILE a00RS, 37390
198 MK cers [} 1 WASK TO St APPLIED YO $7400
156 1 DISPLAY TwARA(TERS
[ [} 187 ATTOVY cers on 3 CURRENT ATTRIBUTES 37401
15 ]
(1] 159 GVINOX cers [I1] $ InDEX POR ADJUSTING $7402
140 t Cn.CODE In GYCHAR
0000 161 sTRGCY otev [ 3 REMAINING CCUNT PROR WRSTRG
18 1 I umEN “SCREEN PULL® $7603
0000 163 SPange otey ° [ $7409
(1} lo: ATTNSA [ 111} [} $ ATTAIOUTE mASK 37407
16 []
€y 0304° 166 corvss k1 COPYSO & BASIC ENTRY YO CCPY DF $7400
€3 0ers’ 167 CACHSS » QECNS0 1 BASIC EnTRY TO ERCNANGE DF  STel)
1:0 SUBTYL WRITE CwARACTIR
170 ]
17 1
00e8° 132 walno: 1 MERL PROM SASIC ENTRY Y0 DISPLAY et
173 3 CHARACTERR wn0SE CCON IS5 IN "Datap’
0086° 34 0000° :;; L8 Al(0aTas)
1
176  WACWARS 1 EnTRY witw COOR IN &
o dea2’ 17? CaLL LDatTa 0 GRY ATTRIBUTE AnD mASK CONTPOLY
174 )
1344 1 § EnTRY YO USE ATYRISUTE vALUES INn
180 1 1 INTEeNAL v SLES WITHIUY RELTADING
604C° CO 0430° te wRCn011 CALL LOPOSN § LOAD RECITTRRS FOR CuaRENT POSITION
102 3 OCsCuRSDR POSITION SROw "CulsCs”
10 % WLeDISALAY FILE ADDRESS FeON “DSADRS
104 §  AeCOOR POR CwaR, YO BE DISPLAVED
108 cr on § TASY vaL3D AanGe
(Y1) P L Cotnvran t € I0n
18? (44 0asm t
180 o NColnvPAR > dam
189 [ "2 LI 14 1 Savk CuasSOR POSIVION
190 (14 (L] 1 TESY 1P ASCIL PRINTAMLE (I0m=-7PN)
1521 40 Covaclnl e
192 (14 0w 3 VEST 10 STO.GRAPHICSCAON=0PN)
193 it Cowachl]
19 (% €, Lvoe) S USER=DEPINED CAAPNICICION=2an)
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ADJUST ADORESS-100m
A0JUST POR INDEX INTOD TadLt

0064 O3 198 oec L3

0067° D& 10 19¢ e T

00e%° 10 0OC 197 i1 WRCM1)

0068° EC o8 0031° 199 NRCN1L L0 aCrCGRTRL)
0 M 3 (1 L]

AQDRESS OF GRAPMICS TAMLE
ADJUST POR INOEX INTO TagLR

4 100 Jr WRCH1Y
(1712 201 watnid L0 8C(CnTRL)
LLILTY I ) ot

CHARACTRR TABLE
08=POSN.IN OISPLAY PILE

CoOE 1S INDAX INTO TaAOLE

wL PIXEL PAYTRAN IN TABLE

TESY 1P EnD OF LINE

Lo AgCLINLEN)

0033°
[ 1] Jn NI WRCHIG
[]

STARY OF NEW LINE
SunP LINE NO.
LINLENoLaSTARTY OF LINE

8
Lo Cod
Jr [TI2 4% ]
watnle INC a
LI TS B 4 4

TESY IP START OF LINE
TEST IF OFF SCREEN

- -

oe
[ 114 bd CALL L.TvPuLQ
os

MERE TO SUT CHARACTER In DISPLAY PILE
CutsoR pOSITION

wacn2 PUSH  BC

PUSH ML 1 OISPLAY FILE ADRS,
0039° [} Ay (MASKE)
10 Se-1
11
» CoMRCHI 1 IP XORING NRW InTO OLD
e ] $ Bu=) [P XQRING e0 IF MOV
WRCH3  ARA
RRA
b1 14 Aeh
L0 Cot 1 Ce=1 POR INVERSE 0 IF NOTY
(Y] 4,0 3 SCAM COUNnT
An0 A
e ORemt
URCNS X LAY Lo
L0 AeC0E) 3 OLOD SIT eOw
anp 8
xo% (4,19 )
xae [4 t INVERT IP Cu-}
Lo COE) A 3 UPDATE DISPLAY PILE
[]] [ LY L
InC ] 3 NEXY SCawn
InC " 3 NEXT SYTE IN CMAR.PILE
oec a T TEST 1F mORE SCANS
Jn NI HRCHS
wacnY CEC O I ADJUST OF ADRS,
(1] DEomt 1 0P AORS. TC My
046s” CALL uPDarY T UPCATE ATTRISUTE BYTE
[T TS 3 STARTING ADQRESS
P0P 8¢ $ CuRsSGR POSITICH
[ IS ¢ ADJUST CuasOR PISITION
InC LY § ADJUST D= apIRessS
0635° WRCHRT CALL STYPOSHN § STORE wmEw POSITION
GCIOREY LD Ce0 3 RETUAN BCe0
SRAREY LD 8,0 3 ENTER MERE wITM C NON-2pRQ
REY
]
InvPal LD Cel 1 RETURN 6Cel FOR INVALIO PARAMETEAS
Jn Ensnge?y
]
TYPuLC L0 A 80082 § TESY IF wE« LINE 1S CFP SCREEW
sus 8 $ AsLINE 3.
(Y-} |- 17 ) i SavE IN D
0020° L0 AeCOTTLN) § GET BOTTOM LInE
(414
0628° fid NC.UPDPOSN 3. ON SCREEN ~ RETUEN TO WRITF Cman,
§  viA yUPCATE AND STORE PO3IITICN
[1T] 5 (%} AglSCALLT) § TEST SCRILL COUNT
] otc ]
Jn NI TYPULL 1 00 AUTOmATIC SCROLL USING SCRCTL
Lo Aol I OREINITIALIZE TO0 )
o0zt’ A0 CSCRLLT) oA
L4 14 | 11
(414 [ 14 ) OISCARD RETURN TQ WRITE Cman,
o Ced $ RETURN BCe3 FOR SCREEN PULL
J4 caeReyY
002e” TYAULL LD CSCRLLT) A 1 UPOATE variasLe
o8 0020° (Y] BCLCSCRCTL) 1 GET SCACLL CONTROLS (STARTING LINE
! AND LINE COUNT)
0142 o scaLe § RETURN TO WRITE CnaAR. VIA SCROLL

SUSTTL wRIYE STRING

) § WERE PEQA BASIC EnTRY TOQ
1 ¢ WATITE CrARACTER STRING TO SCREEN.
] 3 STRING IDENTIPIER (Cw,CODE) IN
] T SYSTEM VARZIABLE Palans AT SCCIM
2088° CO Qade” WRSTRO CALL GEYSTARG § GEY STAING VAR, ADRS, TO WL
0F1° CF mner $ STYRING NOY PQUND DR NULL STRING
1 8 C(OC CONTAING STAYUS)
1)
s t ENTRY PROm NACHING COOE WITH
] 3 ADDRESS CF CHAR,CODE “STRING®
] 9 IN ML AND LENGTN IN OC
s
0442 WRSTRGY CALL LDAYTR § GET ATTRIBUTR AND maSK CONTROLS
wRETLP LO AgCHuL) § Get Cooe
PUSH WL i Savt spomess
LI LI 14 t AND COUNT
00sC”* CALL WRCwno) 3 wagte ‘s’
%] aC $ TeSt Ir GDOO
or

€x17 1F TwvaillD CODE Of
[P SCREEN PULL
count

]
(1) I NLowRSTXY

1
nagtR) P09 L 14




0100° 21 310 L4 14 18 1 AQORESS
oi01° 13 N1 ING  mt 1 NEYT (waa,
0102° 0 M oec ac 1 ADJUST COuUnY
0103 Te 313 Lo Al § YESY IF OOwnE
0104 M1 3 (1] <
0103 20 &2 s Ja NI.NESTLP $ MRITE WExY Cman,
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.30 [13 DEyme 1
PrREO 431 L0 Me-20n 3 ADRS. OF PREV.ATTR.OYTE
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0202° 547 b Ld [0 14} I OsmgmalngInG LINE COunY
111] (49 FE RN 1.1 [14 1 posStITiON
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[19) oec A 1 As=] FOR INVERSE
612 [ 344} } Lo Cod 1 Co0 POR MATCH =31 POR INVERSE
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022 I MERE IF MATCW NETW ($P)aCHAR IN CHaR SET
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DR CGRYBLIT STO.GRAPMICS TABLE

.16 1 NO. OF EnTRIES
Ae90m 1L113}

GTCml

9”0 TEST IP STO.SRAPMICS

'
]
'
NI GTCMe 1 DCNE LF NGT
OE+CUOG) 5 TRY USER-DEAINED GRAPWICS 4REA
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BC,(GRTCTL)
| MERE wITtW LIN/CCL IN BC
TsveaR P OTESY PamaMetEas
CCnyon 1 CONVERT TC INTFRNAL POPMAY
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[14

0e92°
80
[1] Lag

[

(1112
(1]

$ 14 1]

E141]
[ 221 0
[ 211 A
[-L3% M
(2110
[13Y 2
[ 2130
0e18°
[ 211 2
0s30”

$Cs0

48 0308°
58 0)a°

09Ce”
00Ce”

(3110
00Ce”

05480°
00Ce°

1
corvss

[1-1241)

corys?y

XCnso

]
einos

'
(214114}

[ {d.]]
extng

st

He0

L XL
LIS
[ JIXLIY
LISLIN
[ 1319
[ T}
(1%
=y
CaLCary
I ELY

CaLCarY
coaoeey

[ 114
Aot

Cod
A0
4

Cot

[
CelOrvS?
[ 14

A8

<

(1Y)

[13

8.C
carvsld
4,C

114

Cod
carvss

EXCHANGE SCREEN

Lo CEN_ADD)
Mi

CETSTRG
NI BXCMOL
)

19
CCH_a0D) WL

CCn_400)oNL
CEYND
(CAIPYHK) oA
SETND
CCOPYUR2) 44
(1341
CCOPYUReL ),y
CETNOD
(COPTYUReD) 4
CETNO

L1
CCu_000) emi
8Co(COPTVR)
BE(COPTNL D)

[
2oInvPAR

18
HE o TuVRSE
AP

e

8.0

| 14
Ccrapny
Coluvran
ot

LS

§e 8
CTADRS
CoInvPan
ot

32 & NOD, OF LINES

OESY.AQLRESS TC wL
AORS, QOF avyNIauTe PILE
DEST,ADAS, TO OE¢

SQURCE acORESS

AD®S, OF ATTRIBUTE PILE
COPY ATTRIBUTES

SETURN 8Ce0

0 0F LINES SOURCE 8LOCK TO 8
CALCULATE o OF LINES DEST. 8LICK

Awg LINES DEST.OLOCK

SAvVE IN C

CamPARE TO LINES SOLRCE BLOCK

O2ST. 3128 SMALLER - USE DEST.LINE CNT)
SeTOTAL LINE COUNT/CoSCURCE LEINE CNT.

SrAEMAINING LINECCUNY

¢ 0F LINES

COPY *a° LINES

s LINES DEST.ALK
BeTOTAL LINE COUNT
Co0EST. LINE CNT.

EXCHANGE LINES WITHIN OR SETHEEN
OISPLAY PILES

ENTRY BR0A BASIC = GET PamamgyERS
PROW STRING YO APPROPATATE REGS.

SAYVE CURRENT POINTRR

GET STRING OF PavaneTERS

POUND STRING

RESTCRE Cw_A00 AND RETURN

ERADA (WD SYRING DR MuLL STRING)
C8C CONTAINS STATYS)

A00RESS CF SYRING
GET PARAMETERS
SOURCE LINE ND.

DEST. LInt w0,
soutce oF €1 Or Q)

CEST. DF
N0, OF LINES
RESTORE Cwe 400

LDAD RECS.

ROUTINE TO EXCHANGE LINES IN THE
DISPLATY PILEC(S).

IwPUTSY  Be0PF POR SOURCE 1 (1 OR D)
CalInt 80, FOR SQuURCE
POR SOURCE 2 (L DA Q)
#s),Int wO. POR SOURCE 2
AsCOUNT- (o DF LINES TO O
CACHANGED

TEIT vALI CQUnY

SAYE LInE COun?
SAVE SOURCE 2 InrQ.

or

Ling nt

GRT OF ADNS,.POR SOURCE 3
ERRCR DETECTRO

sousCt 2 inro.

SAvE SOURCE § apQeg,

Ling nd.

GET DF aDe3, POR $OLRCE I

ADORESIES IN OF AND ML

Line COuNnt In &

SOURCE 3 STARTING ADRS, FOR 1Y
SOURCE 1 STANTING ACRS. PO® EX17
OA1G.LINE COUNT #CR exIT

WORKING LINE CCUNT

$Can Count

SAVE ADORESSEL 4nD SCaw COUNY



0e92°

0692°
0893°
[ 1] LA

0sas’ 10 eC

1202
1203
1204
1208
1206
1207
1208

txCnxy

| 14,19 4

TADRS

Grape)

1
GACAN
J

rusH

240

8Ce32

(11418
[ 1
ot

[ TL]
Ceb

ot
CALCATY
CEomL
"L
CALCATY
2ACwLP
[1-+511 84

c
NI, EXCHLP

S.8
24
NCoGARNR

0edn

Led
[ X3
18m
Y L]
ned
4,0

A
LeGaRAR
nC,GageR

[ZX
NI.GTADRY
1)

20"

Hed

a

- e

t N0,0F QYYRS Jn SCaN AQv POR
& LINE On THE SCREEN
ExCruanGt osvtes

SCAN COUNT IN 8

AQORESSES
ADJUST TO NEET $CAN RQW

00 NEXT QW
LEINE COUNT LN A
ADJUST ADDRESSES BACK § SCAN ®OW

ADJUST LInE CQUNT

[-I-L] ]

REMAINING LINE COUNT
ADJUST ADORESSES TO STARY
GF NEAT LINE

00 NExXT LINE
AwQOR1G. LINE COUNTY
LINE COUNT

» OF ATTRIOUTE SYTES TC ExCwanét

(32680, OF LINES)

COUNTY YO 8C

SOUACE 1 ADRS.

GET AORS. OF ATTRIBUTE PILE
SOURCE 1 ATTYNIBUTE ADRS. IN OF
SOURCE 2 ades,

SOURCE 2 ATTYRIBUTE ADRS. IN wL
EXCMANGE ATTIARIBUTE GYTES
RETURN Dol

EXCnanct LO0OP

EXCHANGES OATA BETWEEN TwD
MEMORY AREAS. AODRESSES IN
O% AND ML, BYTE COUNT IN 3C

SAVE COUnT

DATA PROw SQURCE 2

Y0 WKG.REG.

0ATA #RCN SOURCE 1
EXCHANGE VvIA xOW

SAVE INTERMEDIATE RESULT
A MW COWTAINS DATS FOR SJUARCE 2
CeNEW DATA POR SOURCE 2
INTERNEOIATE RESULTY
Awngw DATA SOR SQURCE |
WRITE NEw CATA

ADJUST TO wexy sYTR

QECAEnENT COUNT
TEST IF OOne

SUB=RTN., YC GET
OF ADRS. OF LINE IN & (0-23)
PQR DF Inw O (1 OR 2)

TEST VALID LINE NO.

ERROA TP wOT 1 OR 2

TRST wWMiCn OF
or

t oM

RETURN NQ CARRY

SET CARRY

RETURNS CARRY IF INVALID PARANETEN



0620°
08630°
0633°
[ 1310
0638~
0636°
0s38°
oeds”

ce
"

[2)
”

a7
04

00Ce”
0033°

0420°
i

0634°
0033°

1323
1324

GetvaL

8701

SETO

enBLExY

]
QusLuonl

TSToAR

Pangan

ALY

'
L]
]
(T 3-14-R1]

'
CaLCrPOs

2

SUSTTL IwvERNAL SUP-RTNS,
§ INPUTE  VIOEQ MOOE IN &
t ODUTPUTE m/u SETTING IN 8
! VIOmO00D SETTING In €
: SRTURNS NI STATUS IF mODE ImvALID
1 vaLID vaLLEST Iwrut nrv 124 L1-1]
$ ——eee -—ne e
9 esDISPLAY PILE ACTIVE AT SCRREN
]
] 0"1 owmY 0 e [
) 0fiet OF2 (1} [ ] L1
1 or1 ¢ 0f2e 1 1 (11
1 NIGn Ags.cR, ] 2 L
1 64/90-COLURN G4 - 3L 84 - 3¢ “ -1
8 Cos
ay 0,8
Jn Nl,75Y01
ce 90
4R lo8270
BT Y4
LT3 7
(Y] 9,4
(14 2
REY t
AND 0Coén
E{-1] [}
et [}
Lo Ayocm
[-1] <
Lo Cott
XoF A
(T34
cr 1
L1234 L2
(%] [ 13 )
L0 CoBinm
nr
e
Lo (X7
(13}
§ SOUTINES TO EnwAGLE Crounk § IN ROw €XT,
§ PO ACCESS TC CweGYID ROUTINE
Pusn  aAr
10 s (MREEPT)
ce [11] $ OSELECT mOm exv.
OUY  (mRENPT),a
Lo &)
cyr CORNSPT) o8
PCPr AP
aer
PUSH  as
W0k &
out CoRmMIPT),a
1] B MREXPT)
ANG  0)%w
QUT  (nRixPT),4
’0F ar
rer
3 YESY PARAMETER vaALIODITY
T IP NOY vaLlO, CISCARDS aETURN
I AND R3ITS VIA Imvean
Lo be2) 3 TEST LImt 32)
[{ 2 )
Jr nC,v3YPRY
0P ar
J0  Invear
L0 AsCLIvLEN)
[-1 {9 )
[ L I § TEST COL. 338
Jn CoPanine
agr
4 COnvVERT LINE/CCL. PRCN ysSER TC
¢ INTEANAL POAMAT AND VICR vERSA
1 VSRR PORMATS  LIntS 0-2)
1 CCLa.0-31
§ ImTERNAL PORNATS LINES 2e-i
] L. 33-1
] (COL.4 B%0 OF LIND)
L0 SetLIniEn)’
ING A
Sus <
(%] Cod
L [T21411]
sus ¢
Lo LI
rer
P OENTER ngag WiTw SCoLEINE/COLLIN
) OINTERNAL BCRMAY
CALL  Cagras 1 CaLCuLare PpSITION
" SYPOSN 1 STORE UPOATED PCIITICN AND BETURN
¢ ROUTINE YO CoLCuLaTE PCSITICN In OF
$ RETURNS OF AORS. IN ML. PRESERVES
§ LINEZCOLUNN POSETION IN BC
CaLL  wmpu 1 GEY DISPLAY FILE AOARS,
Lo apCLINLEN) t ADD COLUMN QPFSET
InC A
sus [4
L )
L0 . Bep
A00 HL o DE
(114
41



1328 3

1326 3
aeds” 1327 Leus 3 GEY DISPLAY PILC apORESS
1328 t FOR START OF LINE [N 8
0e3a° 3¢ 19 1329 LD a,3Ce3:
083C’ 90 1330 sue 8
04307 87 1 Deb
{3 1] ar 1312
0e3*” oOF 133
06e0° ¢F 133
Q6sl” £4 20O 1333 ston
0663° oF 1358 LD LA
0ess” Ta 1337 Lo 4,3
0463 €8 19 1338 AND 10w
GeaT” A4 &0 133 os 40n
0se9° o1 1340 L0 M.A
06eA” 32 sCC2 1363 L0 As(vICROOD)
0640° C0 47 1362 S$IT 0.4 3 Tesy 1f vP}
0esr° Co 1343 aerY
0630° 3¢ 20 1340 Lo 8y20m 1 SRT 10 O0F2
06352° Be 1348 or "
0633° o7 1346 Lo %A
06s4” Co 1367 nev
1348
0688° 1369  STPOSM: 1 STORE CyUmSOR POSITION
06393° ED &3 003s° 1380 LD (CumPDS),8C
06359 22 003e° 1331 L0 COPADAS), i
[-11 [ 4 ] 1332 L134
138 &
[T h0d 1334 (§:14.E LT 4 LOAD CumsSOR POSITION
0650° €0 48 00Y&° 1358 LD #C.(Currls)
0661° 22 003¢° 1336 L0 mL,(@FaDES)
0ees” Co 1387 (134
1330 H
1339 1}
1360 ]
1561 ]
96es° 1362  urOATT: $ UPOATE ATTRIBUTE QYTE FOR CHARACTER
1163 t JusY paInTED
1364 oML s ANY SCAN DF CHAR,IN OF
13e3 ]
1366 CaLL caLcary t ADRS, OF ATTRIOGUTE BYTE TO L
13e7 Lo AsCATTRYT) :
1348 L0 . 1 CURAENT ATTR,.vALUE TO R
1309 Lo A4 (ATTRIR) !
13710 19} Ded § wask 10 0
13711 L0 As(MASKS)
1312 19} 8,8 1 PLAGS TO @
1373 (8] AsknL) 5 BYTR FRON ATTRISUTE FILE
1376 o [}
13718 aNp -]
1378 noe 3 WEW ATTA,POR 031 OLO POR
1317 (294 L33 ] $ SEY INK COMPLENENT DF PaPeRY
1370 F]] 2.UPDATY 1
1378 aND [ LI1] 1 OSEY INK YO BLACK
1500 (13 9.4 1 13 PAPER ¢-?
13 Jr NTJUPDAT) § YRS = USE BLACK [nK
1302 an 1] 1 80 = USE waITe INK
130 UPOATL NIY [ X} ] t SET PAPER COMPLEMENT QFf INK?
1306 n TLUPDATR 1
1389 An0 0CT™ t SET PasER TO BLACK
1384 ar 1.4 t IS INK &=7
1307 J0 nE.urOAT? $ YRS = USE BLACK PaPee
1308 ce Ion t NG - USE wnlTE PaPRR
1389 UrOAT2 L0 (nL)e t TO ATTRIGUTE FILE
1340 ngr
1991 )
1392 1 3 SUB=RTN. TC CALCULATE ADAS. QF
139) 1 § ATTATIOUTE BYTE FRON ADRS, (A
13%e ] 1 ANY SCAN ROW IN QF
1398 ]
139 CALCAYT L0 [ 1L 1 UPPER BYTR OF ADDRESS
1397 MCa
1390 LI
1399 RRCa
1400 AND 0In
1801 or en
1802 Y i I § TEST wwiCw OF
140} JR 2eCALCAL
1406 -] lon 109
1408 CaLgag Lo Mok 1 AORS, OF ATTRIBUTE IN DP2
1406 net
1407 '
1400  LOaTTSR 1 LOAD INTERNAL RLOUTE vaNTABLES
1609 b PRGN SYSTEM VARTIASLES
1410 PusH ar i Save A
1611 Lo SeCATIA_D) t
1412 Lo CATTOVT), A '
1419 Lo «(MASK_P) 1
1414 L0 CATTMSK) oA |
1418 Lo Ao CP_PLAG) i
1616 arca I SWIPT 000 0173 TO EveN
1617 L0 CRASKE) 4 '
t1e38 [T1) ar
1819 L] A
1430 ]
1621 GReTSTAL LD A (PaRARY) 1 6eY sTRING 10
1422 AND 3P 1 ®ASK DPP uPPER BITS
3423 -1} a0n I STOING VARIASLE ICENTIPIER
1424 Lo Oeb 1 SAVE IN D
1429 LD miy(vanrs) 1 PIND STRING
1424 crsTRl Lo AeCML) ]
1427 ARD  0Tem T TEST IF END O vARS sRfa
1620 Jn LonGsTRG I %0 PIND « RETUAN BCe2
1429 (1 ] 1 TESY 1P mATCH
143¢ o 2.673702 I POUND STRING
163} PuUsw DE  SAvE STRING IO
1032 CALL RECLEN 5 AETUANS 40RS, CF NERT vaR, fw OF
1433 0z DE.mL 3 A0RS, TG wi
1434 20?7 0t $ RESTORE SYNING ID
1439 Jn crsTey 1 LOCK aGaln
1434 6T8T07  INC mg b} CRY LENGTN
1437 Lo Celmi)




2] 1400 INC L

[ 1] 1639 ie ByCL)
23 1600 INC WL $ PIRSY TEXY CCOC
7 1441 Lo A 3 TESY IP amuLlL STRING
a1 1642 on <
€y 1643 aer ) RRTURN (2 IP WULL STRING/NZ I° a3T7)
Lése 1
0t 02 1408 %0STRC LD €2
ge 00 1604 L0 [ 11
ce 1667 "0t 1 €2 AND aC=2 P00 N0 PIND)
1640 )
1649 L]
Je81 SUBTTYL CGRAPNICS CwaRr.geY
1e92 1
143) 3 EPIREL PATTERNS POR STD.CRAPNICS SEV
1436 ] 1 0ed CACUNDCPAPLA) LePORECROUND(ING)
1039 )
sarsgy éefh 000000000 1 sese 86 orashics osace

dofh 0000C3000
eefy 000C0000N
000003000
€Q000C3C0»
000000008
dety Q0000000
defh Q00030000

defs 000011130 1 code 81 ereshics
doefy 000021110
dety 000011110
doth G00CINILN
seth 000000008
000000000
600020008
dety COOO2000D
1
dofhd 111100000 t eods 02 eroshice
111100000
deth 111100000
dofs 113100000
[ ] ¢00c00000
defd 00BOGOL0L
800000000
deofh 000000000
defs 113111110 1 seta B erasnics
dofe 11111111y
€sfd 11111100
[ IR SRR RRRRY ]
dets 0000000CH
defp 00000000
sefy 000000000
defe 000000000
1493 i
T80 &0 le84 600000000 1 sede B sraphics
[ 2L TR ] ] 1408 defe 00083000
[ 211 RN 1] 1694 e 80030200y
903° 00 197 defy 003000300
[ 21 IR 1 000911310
ar08° o 1499 00001111
[ 21 TR 1 1900 date 000011110
arer  or 1301 sefs 000011110
1502 [}
aro8° or 1303 defd 00021111p 1 code 8% graphics
0T oF 1306 400021111d
oroa- op 1308 000011110
orvos” or 13506 0goci1ite
or0C” OF 1507 defb 000011110
ar700° oOF 1508 defd 000%21111d
aroe” or 1509 defd 000011110
aroe”  or 1310 defd 000031110
1911
1312
0T10”° PO 1513 defd 111100000 3 cede 86 Qreohics
orT11* ro 1514 defd 111150000
0r12° KO 1313 defd 111102000
0r13° Fo 1516 defl 111108000
Q714" OF 1917 defd 0CGCIILID
or18° QOr 1518 defp 000211110
or16° OFf 1319 defb 00003311b
erar” oe 1520 detd 00031111d
1528 [}
0T18° PP 1522 defb 1111311110 icode 07 greshics
orie” P 1523 defb 111131110
oTIA" PR 1524 defb 111111110
gr10°  FF 1523 defd 1111121110
[ RES A1 1326 defo 00CQIL11D
QT10°  of 1527 defo CO0G1111D
TLIE" OF 1529 defd 00200111
orir”  oF 1329 defp 00QOL1l1®
1530 1
erz0” 00 19 defd 000303000 i code 89 graphics
or1° oo 1332 defb 0000133000
0r22° 00 1533 deft 007392000
0723 00 1534 defd 00COC030d
0724° PO 1538 defd 111100000
e123° =0 1536 defo 111109000
0726 rO 1937 defd 111103000
0271 O 1530 deft 1113CJ000
1939 L]
ov20° orF 1560 dethb 000011310 i code O grephics
or29° oF 1541 defd 003011110
728" OF 1942 defd 00003111p
T2 0f 1543 defp 000D11LLD
ar12C” PO 1546 defdp 111103900
0720 PO 1563 defd 111100000
072¢° PO 1946 defd 11110C000
orzr’ 8 1947 defd 111133000

243



1949 111103000 i code 04 graphics
1550 111102008
1931 111163000
1992 11110%00»
1953 11110C0¢0e
15%6 111303000
1988 111100000
1956 1113G000
1887 1@
1558 11111111 t cade 88 sraenics
1959 1181111k
1560 1111111l
1561 11311181
1962 1133C0000
1543 111193000
1364 111150000
1963 11328230008
194 1
1967 00scl0000 t code 8C sraphice
1560 Qocccoaon
1569 LEI4441.1-1]
1510 00:CCOC0N
1974 1t
1372 1331111p
187) 113121110
1376 11111181
1579 )
1576 [ LI 18881 i code 80 sreshicse
15117 a4c001110
1370 000011118
1579 00303111
1580 113338ttp
%1} 11ititlle
1902 1131ttt
1582 11113i11e
1984 '
1903 111320000 icede 8C sraphice
1584 1131¢2000
1507 111000
1584 1181¢C2000
1989 1trittte
1590 i1title
1541 [SRRRRERYY
1992 1111111t
159 !
1394 11es111le lcade 8¢ sreahice
1998 11zte1lte
199 tigtillie
1997 1rreitie
159¢ [ IERSNTEREY ]
199¢ (RS TREEY
1600 defd llil1211d
1801 defh 1111111
1602
1603 (L1.]
ADL - ASC 006 DUAL SCREEN YCDE SUPPORY CRIE0/11 versien 19,34.14 l1é=Nar~04 12t47:30
GRAPHICS CHAR,SET 1CTS.SRC
A Reserved ATTOYTY 0039 ATTHSK on3e ATTRSP sCo0 ] Reserved
QaTLN 0020 [ Reservee CALCAY o692 CaLcal 06A0 caLcrn 0620
CHNGY I [11]] Cneser 3C00 ({31 1N Qec2r (431711 €930 CLIntY 1400
CLRCTL 000¢C CLRSE0 0104 CLRSCS  Z00¢ IN CLRSCN 0108 IN CLRSCO o1
cLasCy 0202 CLRSC2 0200 CLRSCY el CLRSCe 0216 CLusCs o
({4314} (T3 1] CLeSXY 0230 ConvER 0610 [4-1-]1-} sC10 (114113 0439
corery 0436 corvss 0040 IN (114414 Le30 IN [3-1 421 ] 0jos [4-142 3 0sas0
corvs2 [ X244 corysy [-L34 ] (113413 cete corvss Q408 carvse (113
comrysy oero 414013 [21]] caryxy ceC2 carvol (3114 (11443} 0480
corvel Qear cuards 003 L] Reserved DATAS 4000 oesry (241}
orapas 003e Orusot 00k oRives o840 QTAQF)L (34 0vaps
[} Reserved INBLEX  08F3 Ending 0600 ERARET  00C3 ExCnLP
EXCnED 0043 1IN EXCHSC 0920 Im 1xCnso ey TCnxT 0379 4xeno
EXCHOL 0549) ExCny 0881 (R34 L1 (311} (241 *7C0 IXTOL
P22 N PRsry 03ea Gagan osce Girano (3114 Gtrare
GRYATT 0280 In (1343 T I 1 131 [1] €619 GETCUs 0021 IN GETCUR
[1342) Q30 GETNY 0418 ce0 GETNZ 0430 GETSTR
GETvaL 05CH caoces 0care cla9 oPnsY [211] (114134
GRYL 0031 GraORS osan 293C CTCHAR 0260 IN GTCuE0
GTCnue 0018 IN (341t} [ 2343 (23] GTCn2s 02890 GTCn)
[ 3112 1} 0290 GTCw32 02a0 ClaP [344.1} 02¢Ca (14417
GTINOX 003a Grse) [ 114 cedd L] Reservee "RERPY
ININT b1 LA ] INSSOL 28 1 12¢9 Invran 03Ce L
Loare 04A2 LOPCSN 04630 0097 LINLEN [LE}) [$.1]1)
016} LGarg 0166 [-331 " Reserved NASKD
scat nevesy 0060 -1 Y-1] PaRANS 3CC) Pangnn
(14 1) (41} Reverved 0N RANTOP EI4 1] AECLEN
1101 sCeCTL Q02 0024 In SCALBO0 o127 (11,1944
0L8e $CaLy [ 213 €128 In 0018 $81C80
0009 In sercue 0119 In €323 In 032 $eTmos
a3ea SETND) (231 G311 In (2324 sET0
Reservesd sPaneo 0013 G013 0018 sPare)
0030 ST 0181 G183 o106 STEEND
[21]] STeosn 0483 0338 0191 1870AR
T80} [ 113} 73701 (111} eoce oone (1117
uPDATE 03a2 urpDary 0649 1113 0690 ['T4-14.1)
YARS SCat vitnao 11444 2324 Q049 IN [T14.1] )
wRCux? 009C WREHO 0040 J34C 0068 walng2
witnly 0or? ARCwuie 0080 soet 099 #ACHY
wlins ooar wRCNTY [X1}] (113} 0304 N wk§TAG
uRsTRg (111 wasTRy oers wR3Tx} 0100 wa3TX2 114

e orrers detected
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Cross reference listing (NREF versien 4.7)

Syabel

arveve
ATTHSE
aTTa_p
0TLA

CALCAL
caLcar

caLcra
CnNGYL
cnasey
cntoL

Cn_a00

CLIngY
CLRCTL
({9211 ]
({4 311
CLRSCY
cLesC2
({9 }13]
CLRSCe
cLasCy
(493134
cLesce
CLRSCN
cLasxy
conven
(41112
cargny
[4-1311]
[1144])
carvet
corve
corvse
carvsy
corvs2
coovsy
carvse
coovss
carvse
coovsy
carvse
cagevse
corvug

corvar
cuerps
DATAB

otsry

orages
oxwsPrY
aeLves
014088
0TADP)
[L]18 )
Indung
eaney
[$1{ 1]

£1Cnel
[ 1L}

excuLe
eaCnso
[ 2 {431}
1214114
exCaxy
(334 11

GETSTR
GETvaL
Gagone

111V
GRPnST
GarsY

GrInDX

Refe (6 o definition

157e
1660
[11]
138
1403
29

397 137

16340
7328

ore
1394
1309

142
390
(211 1]
1060

7388
(327 ]

(34 ]

"

10260
1080
4338

10328

13388
7408

1336

12698
14

1153

1690

1040
1197

4970

[F})
1081
1082

3e2
1006

Tes
)

1006
[T} ]

(330
(1%

03

245

$ = write <hlank) s resd)
1412

1001 1004 1181 1144
1317

7499

[I11] [} (13 7%
10490 1060 10390

(11) 12% s

3518 1569 ki1 "
10548 30368 1000 190
1399

106

1173

11000

75190 7328

39 (21} (1T 1] 7e
108y 1083 1087
14210

e 126 1706 (1% ]
11408

7488
1003 11810

(23% )

30 630



4r3T0]
ersTR2
hRexey
INENY

InNSD8L
InsenRy
Invoan

LoATYR
LOPOSN
[%4.14:19
LINLEN

(X 11
Loge
Lagro
13112}
nasap

Pakamg
PaRten
RANT

P_fLAG
RANTOP»
RECLEN
sCInlt
scacCTL
t14 Y}
SCALS

sCaLo0
scaLcy
scaLxy
sCrOLL
scest

SETO

SeYCe0
seTCus
SETCUR
sETm2y
$eTnpe
13 L] })
SeTmo2
SeTMO)Y
SeTno8
$eTmO0
sPaRED
srant}
sPARE2

talen
1s30
e

12618

162e
42
)
1203
11}

9”7
60

129
inr

i mm
738

Jot
Jess

740
470

3eS

a2

13490
Tels
ary

(21}

202

246

1270

e
1327

163178

7308

Ti2e

Tels

13180

"™
0e

1272

388 360
809 (11}
101¢ 161

7348

re0 130¢ 132
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APPENDIX C-5

SPRITE GRAPHICS SUPPORT

Nenme: Sprite Graphics Support

Cescrartion: This component provides support for sorite
Jraphics. A strite is & graphical object which can be
crested and ranipulated by 2 set of services to be descritbed
below. 4 sorite can be up to 256 u 256 characters in siZe,
nowever at most 32 x 24 can be displeyed. Each sprite is
1dentified dy 2 sprite-id, a number greater or eaual to
zeros anc has the following properties?

detinliticn - 3 cointer to a width x hsight character
bitmapy wnere width and heicht are user defined. A 1
andicates toreground color, a 0 inaicates basckground
color,

BeS131280 - the row, col location on the screen of the
urcer left corner of the sprite.

£olor - the screen attribute (fereground color). &
value of 0 indicates btlack, 1 indicates blue, etc.

$42¢ - the wadth and heicht of the sprite (in
characters).

The sprites graphics package assumes that the system
variaoles area of memory is not used by an application. The
sprite supoort services can be invoked from machine code ang
8ASIC. There is & BASIC interface routine, which tskes as
its parameter o BASIC strin; variable. The BASIC interface
anc sprite services code is loadec at SPRCOCE, where SPRCCDE
= DECOCH. The name of this variasdble is specified by poking
in the starting character »t address SPRCODE-«. For
exsmple, if POKE SPRCODE-4, CDOE *C™ is executed, the
variatle (3 will be used to pass commands to the interface
routine. This sust be sone before using any sprite
se~vices. The anterface routine is invoked by LET
Cvariadle> = USR SPRCDDE. The status code returned by the
last sorite service exscuted is 2ssi13ned to <varjabdled.

The BASIC interface rouvtine causes the report “aA! Invalid
rgument™ to te producec whenever an illecal command or
invalid sraurent to 3 command is found. If too fesw or too
aany arguments are Jiven for some commandg, the report "Q:
Carameter error® is produced. If the command string
variastle cannot be found, the report "C: Nonsense in BASIC®
13 produced. It there is not enough memory for the number
of sorites srecified, the report "4 Qut of memory™ is
produced (see InitSprites). There exasts a varisble called
COMMAND, at sodress SPRCODE-Sy which contains the nusber of
the last sprite command to Le executed. Thus if an erreor
cccurs in » sprite commandy this variable can be PEEKed to
find out which command in the cormand string caused the
error, The first command in the command string is command
zero.

The machine code routines all return status codes in the BC
register pair., If the value in { is 0, then no error
occurred. In this case B contains & vslue indicating
further status information. If an error occurred, C eill
contair an oda value (thus bit 0 is set).

Thne BASIC interface string veristle contains sporite graphics
commands, separated by spaces. The comasnds have the
following syntax!

*Ccommang letters<parameter listd>*

where Ccommand letter> i3 » single upper or lower case
letter identifying the commang:?

Inyt_Sprites
InitScreen
Create_Sprite
Set_Autowrap_Mode
Put_Sprite

Erase_Sorite

Move _Sprite
Change_Sorite_Location
Cnange_Sprite_Attribute
Overlap?
Horizontal_Scroll
Vertical_Scroll

<IO»CXMm oxnune

and where <parameter list> is 3 list of numbers separated by
commas. The string assigned to (3 can be » string
expressions i.e.r "C3ubsStrO"eSTRS(Coxprd)+®Csubstr>®, The
semantics of these cormands will Dbe described in detail
below.
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Asclicazagd Sscxices

Name: Init_Sprites
Machine code interface!
Inputst & » mex=-sprites, D..28%

Outputs: BC & CO0OM - Ok
= 0001In -~ not enough memory

Entry: SPRSVC = SPRCLDE o 2190M

BASIC antertace:

Inputs?: LET C3 = "ICmar~spritesd>”

Oescription: This service initislizes the date stryctures
used Dby the sprites services, MNemory iamedidtely beles the
sprites code is wused for gledal varasbles oend senory
immecistely below this is vsed to store sprite inforastion,
Each scrite takes up § bytes of dats (not including 1ts
definition,; ehith 13 storec elsesshers), Thus the total
smount of memory used by the sprites package is!

8 bytes 3 max-scrites ¢ 29 byte globals sres « 2746 byte
code ares

It there 23 not enough memory between RAMIDP and the global
veriables ares tor the number of sprites specified, 00010 is
returned. Thyus, RAMTDP shuocld be set to

SPRCICE - 29 - § max-sprites

befere calling IritSprites. This service »ust bde called
before any of the others,

8ASIC evsmple: "I32" injtializes semory for 32 sprites.

Name: Init_Screen
Machine code anterface!?

Inputs: & s gcreen_height, 0..24
D = packground_coler, 0..7
€ = torder_coloery 0..7

Outputs: BC = 0000N - OK
s 0007h -~ 4llegal screennt
« 0005n = illegal color

Entry: SPRSVC ¢ 200m

8ASIC intertace:

Inputs: LET (1t »
mS<screen_htd> Cbackpground_colordCborder_colord”

Deseription: Thnis service cleasrs the tep screen_ht lines of
the screen and sets their coleor te the background_coler,
The bottom 2é=screen_ht lines are clesred ond set to the
dborder_color, The tep screen_ht lines are wused for
displaying sprites. The remaining lines can Do used for
text display. The border i3 set to the boroer_celor.

BASIC exmemclel ®322,5.1" clears the top 22 lines an¢
their color to cysn, cleoars the bottons two lines and
their color to Slue, anc sets the border celor to blue.

e = e e e aE e e W e e e = e ® e e e =& s "=
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Uame: Create_Sporate

Machine ccde anterface:
Inputs: sprite-1d, O..max-sprates -~ 1

width, U..255

height, 0,.255

color, 0..7

L = definition sdcress, Q..6eX-1

a
s
4
0
L]

Dutputs: BC = 0000n - DK (sprite created)
= 0003n -~ i1legsl sprite-idg

Entry: SPRSV( ¢ SEn

8AS1C interface:

Irputs: LET Cs =
®C<sprite~icgrs<widthd,Cheightds<color>sladeard>™

Description: This service creates 3 sprite with the
specified wicth, height, color, and detinition address,
Initially, the position of the sorite is (0, 0). I? there
was already a sprite with the specified id, it is destroyed.
In 2l further ocrerations the new sprite is 1adentified by
its sprite-id.

BASIC example: "(0,252¢2,32768% creates sprite 0 which as 2
x 2 characters 4in sizes» is red in color, and whose
definition as located at 32768. The initial position of the
sprite 13 (0, ).

Name: Set_Autowrap_Nodse

Machine code interface!?
Inputs: A = mode: 0 - off, not 0 ~ on
Qutouts: BC = 0000K - Ox

Entry: SFRSVC + BONM

BASIC interface:

Inputs: LET C$ = ®y(moded”

Descriptaon: This service turns the Autowrap =mode on and
otf, when the Autowrsp mode 1is on, all changes to »
sporite’s location sre made so that the nee location {s on
the screen (wraparound).

BASIC example: "W1"™ causes Autowrasp mode to be turned on.

Machine code anterface:

Inputsi A ® sprite~1d, Ge.®bn-sprites = 1}
O = res, 0..2%%
E* column, 0..2%%

Outeuts: BC = 0000h = CK, nothing eversritten
C100n =~ CKy something overwritten
0003n - illega) sprite~id

D = row
t = column

Entry: SPRSVL o EEM

BASIC interface:

Inputs: LEY Cs & “PCyprate~idd,<rowdsCcolumnd®

Oescraiption: This service writes » sprite on the screen.
The row and colusn descrided sbove defins the location at
which the upper left corner of the sprite is written. 1f
the Autoesrac wode 43 sety the row and column values are
modified to make sure that the sprite location is » legal
sgroen locatien. The rew row and column values are
returned. 1f the Autowrap mode is not set. the positien is
noet changed. Howevers; only <those parts of the sprite
corresooncing to legdl screen positions will be displayed.
If writing the sprite causes something on the screen to be
eversritten, the spprepriste coce i3 returned.

8ASIC examplel "P0,13,0" outs sprite 0 at row 11, coluen 0.

dnvtharg already at that locatieon is oversrittena, I¢
anything 33 overmritten, the interface rovtine returns 10N,
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KBame: Erase_Scrite
Hachine code intertace:
lnputs: A = sprite-id, O..max=gprates - 1}

Outpouts: BC » 0000N - DK (sprite erased)
0003h = illegsl sprite-idg

Entry: SPRSVC o 198%

8ASIC intertace?

Inputs: LET C$ = “ECsprite~idd>*
Descriotion: Thas service ersses » sprite. The screen
®

mes blank shere the sprite used to be. The sprite still
exists and can be written elsewhere.

8ASIC exemple: “EO" erases sprite O. The screen lecatiens
token up by the sprite beceme bdlenk.

Name: Move_Sprate
Machine code interface:

Inputs: A = sprite-id, O..max-sprites - 1
0 = relative vertical wotion, ~128..127
€ = relative horizontal motion, -128..127

Cutputs: 8(C = 0000h - DK,y nothing overwritten
0100h -~ DK. something overwritten
0003h -~ illegal sprite-ic

0 = ros
€ = column

Entry: SPRSVYC ¢ 20DMW

8ASIC interface:

Inputs: LET {$ = "Mlsprite-idd>,Kveart),<hord"

Description: This service moves 2 sorite. The sprite is
erassed at its current location and written a3t a nes location
dafined by:

new row = old row ¢ relative vertical wmotion
new col = old col ¢ relative horazantal motion

The location of the sprite is updated to reflect the motion.
As with the "P®™ commandy, if the sprite overerites anything,
10h is returned. If Autowrap made is set, then the location
is asutomatically wrapped to fit onto the screen (i.e.; (24,
0) becomes (0y 0)). The new row and column values are
returned. It Automrar wode is not set, only those parts of
tne sprate wshich correspond to legal screen locations will
de displayed.

BASI( exsmple: “NM0,2,0" changes the position of the sorite
from (11, 0) to (13, C). This operation is equivalent to
"E0 PO,13,0".

Machine code interface:
Inouts: A = sprite-id, O..max-sprites - 1
0 = new row, 0..255
E = new column, 0..255

Outputs: BC = 0000h ~ DK (location changed)
0003n -~ illegal sprite-id

Entry? SPRSYC + 237Tn

BASIC interface:

Inputs: LET C3 = *iL<sprite~iddes<new=rosdy<nescold"

Description: This service updates the position property of
a sprite in the same fashion as for Put_Sorite. The sprite
is not wupdated on the screen until 3 Move _Sprite,
Put_Sprites or Erase_Sprite is executed.

BASIC example: “LO0,13,40" will set the location of sprite 0
to (13, 0).



Name: Chanpe _Sprate_attrjidute
Macnine code anterface:

Inputs: & & sprite-id, O..mpx-sprites - |
0 » colory 0..7

Dutputs: BC = 000ON - DX (celor changed)
0003n -~ $llepsl sprite-io
000fr ~ illegsl color

Entry: SPRSV( o 240M

CaAS]C intertace:

Irputs: LEYT C8 = "Acsprite-idd,Ccolord”
Descriction: This service ubdates the coler groperty of
sprite. The sprite on <the screen i3 not vodated until »
Put_Spritey, Move_Serite, or frase_Sprite is executed.
B431C esample: "A0.2" causes the color property of sprite ¢

10 be set to rec.

L T T T T U g

Nowme: (Overlap?
Mechine code interface?

Inputs: D = sprite-id-1, O..max~sprites - }
€ = sprite-id=-2, C..mpx-sprites -~ }

Outouts: BC s DDOOR - OK, mno eoverlap
0200n - DXy overlap
00030 - jllegsl sorite-ie¢

Entry: SPRSVC o 288NW

8231C interface:

Inputs: LET C8 & “D<Csprite-id-1>,Coprite~-41d-2>"
Descriotion: TYnis service is used to dotect if twe sprites
overlac,

BASIC exsaplet ®00.1" causes the interface routine to

return TES §f sprites € and 1 overlap on the screen,

L T T T I I A I I R e

Name: Vertical_Scroll
Machine code interface:

lnputs: A = direction: positive number - down,
negative nuaber - up

Outputs: EC = Q000K - DK

Entry: SPRSVC ¢ SSON

8ASIC interface:

Inputs: LEY C$ = "¥(directiond*

Description: This service is wused to scroll the entire
screen in the vertical direction by one ros. The direction
of scroll is up if direction is less than 0, othersise the
scroll is down. The position property of sl)l sprites is
updated by one row to reflect the effect of the screll. It
Autowrap mode is not set, then 1 is added to the row value.
If Autosrap modse is set, then 1 is added to the roe value,
and this new value is erapped to fit on the screen.

BASIC example: "V1I™ causes the screen to scrolled gown one
row.
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Nave: MHorirortal_Scroll
Machine code interface:

Inputs: A = direction: positive number - right,
negative number - left

Outputs: B8C = 0000nh -~ OK

Entry: SPRSVYC ¢ 380N

BASIC interface:

Inputs: LET Cs = “HCdirectiond™

Description: This service is wused to scroll the oentire
screen in the norizontal direction by one column. The
direction of scroll is to the lett if direction is less than
Oy otherwise the scroll is to the right. The position
propsrty of all sprites is updated dy one column to reflect
the effect of the scroll. 1If Autowrap mode is not set, then
1 is sdded to the column value. 1If Autovrap mode i3 set,
then 1 is added to the column value, and this new value is
wrapped to fit on the screen.

BASIC example: ™“H1®™ causes the screen to scrolled right one
column.
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0000 13¢
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Glebals written: nams
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The command string 1s loceted (using SINC_N) and is
recognized By the follewing autnmastons

¢
blank LILT] AL
———— waveat \
' 1 i v '
as) 80 sececccccc) g1 eccs) §] eocccmcsscec) g ond
| ead letter | wuint | space or sos
1 1 1
I v ]

ccecoreen) g orrer (mo-e-

ahere uint represents an un1igned Lnteger and eoe
reprasents the end of the atring.

sede PEREGLOOSDABNPINREREIPENORNNICROD

-
-
-~

—e @8 Ba = 0 W 40 me e U wn Gh TP WS Gm Go Ma Bh Be e GO WS Gn Gu v P W GO @8 S0 Su T4 S0 O OB U Pa b 4 Sm v ms o @ G

2000 E23 ] or prcede

Q000 3¢ 24 226 ceding 14 a8 thut & "8% §n the 2°M¢ bDrte of Asee
(1123 32 orrQ 227 14 Cnomeel)y o
tinttiniize comnond varfisble

1006 32 orrY 229 1e
1009 21 OFrR 230 1e Nle gflogs
s00¢C (43 1] an reos negy (N1)

(1114 €O €092 233

1tive ayaser until

find_string
nl

Al =) streing lengtn

160 » string length

160 =) tirst Byte after ptring
IRl =) tirst dyte of string
tatate <~ o0

1sparas <= 0

$tn =) currant pore

203C ot 00 264 onileo ie
03¢ 00 21 orED 288 1d

[
(123 20 44 280 F 14 nze endel tetate <) 80y 9¢ o11Y outer leep
(1134 cs 78 249 shilel [ 133 Te d
202y 20 02 290 3e 3e ok jstate <> 9_error, se centirue
1028 cr 231 ret raage jethersise praduce rFepert “A®
]

[ 2{} 3t o) %) ok le 8y 8_on0
[ ]

$030 asn 238 3 2y ondwl jstate » 9_ende 80 odit fnner leep
({3} (1] 134 sush L3}

»
03 e 82 a8 e Rly 4o

Lose [ 33 3y [11) L}
(T334 28 30 200 3r Tty do_cnd Tat end of coemsnd SFing, 80 ¢aecute

254



eoar
2080

orr?

«8 S5CSO
$C3A
oerc

$C3a
43 5C%0

net olohe co

net_einue call

net_dagit (1)

Sod_chor le

8 (M)
v or_i_aslena

$9et mest chor

agy net_alenp I3ump 1f net usper ar leser Case letter

letter
ehiled
g

tethoreise nondle letter

Ny ROt _sinye tJuep Lf net ainus sign

sinve

enilel

[2{$34

€s net _digit
nyader
wnile}

e

letnereise handle ninye

Ijvas 4f net digitt
lesneraise handle ausher

AZe Nt _conad 1Juss 4 net cesan

connp
ehilel
i

nge Bed_chor
wpace

anflel

by s_arrer
onilel

L1}

a
al, de

L2

8o d0_Cnd
[ TSR 1]

oy €
(rus_poras),

TP _MANDLER
e

hl, ceanang
({1}

L3}

o

be

niled

be
L]

lotherwise handle tonan

1net 8 space oither, se sust 30 4]llegsl

Irendle

tetate C- s orrer

ihere shen exited inner lees

tat ond of string, se esecute

lelse agre string loce

19413 AN aun_porws slet of gare Blech
L

1invoke interface hanaler medule
isove statys coc0e in Bc”

Iincroment cosnand countor

i0ene with comsgnd string, 88 roturn
I lest status cede in be

AIND_STRING

Glodals Resd: CM_ADD
fLAGS
naeg

Glebals Nritten: (M_AD
FLAGS

Precedures Called: PIN
ERR

Precedures Callied Oy:

Descristisn: thie rout

L]

o

or
cendint

ines atte

Inputss asme Csee gledal variadles).

Jutsutst Al =3 recerd for string variadtle 4if feuns

ts te find the recerd for s string

81 te the value of MANE, If feund,

"L 19 set to point to the length field of the record. If
the varisble 1s not found, report "C" is oreduced.

ting string

255

bes (CW_A0D)

L 13

®e C(PLAGS)
af

bey name
CC»_400), de
8 B0N
CPLAGS), @
FIND W

nes f_ok
[114-1]

o

»

8 ®
(PLACS), a

be
CCH_ADD), Bc

isave CM_ADO

tesve PLAGS

iset CH_ADD to peint to nase
tset runtiee flag, reset others
§fing varjedle

1juse L? found veriable
ielse preduce repery "(C*

trestere FLAGS

trostere Cn_ap0»



tec
eoc2
[ 104 ]
€0Ce
toce
[{14]
eoce
toca

[})

1
20

00
[ 1}
[4d

€0r
60

433

(31}
.56
as?
[31]
4859
a0
(13
.2
(13
Yy
(Y%}
(11}
LY '3
(Y1}

U_CR_L_aLPMa

Insuts: cusrent character in A,

Cutoutsl sets carry fl89 190 current letter 49 on usper or lewer case
lettor, Cthersise, resets ths carry flag.

Glesals Reae: nene.

Gledeals urittent nene.

Precedures Colleds none,

Precedures Colled By! cmdint

Descristiont this routine chects LT the Current character 19 an upper
or lomer case letter, [t sey the carry flay 10 set,

ethereise the carry 180 Ly reset. [If the character 19 &
leser case lotter, it 1a converted te an upper cave letter.

@ - s s os e Em e e A s e e G T W Se e Be W a8 W

v or 1l _alehe ‘A’ fcheck Lf upper case letter
Ac ilesss than °4°, se return
101
e 148 usser ¢
‘e* ieheck 1f levwer case letter
tless than *9°y se return
toreater than °2°, se return
] vert te upper case
tuet carry flap
1) seenssseee
s
3oLerven
1]

Insutel current character in A. The character ia an usper cose letter,
hl » current string pointer,
b ® parser atete

Dutputel svc_ceode §n the parsmster dlech.
D " parser state

Gledals Reagt mene.

Globnals written: paress

Precsdures Colled Byl cumdint

Description] thnis reuvtine trenslstes the current charascter, wnich {o

8 letter, Into & code. If thip ¢ e erey
ten the letter i3 net & lejsl command chasrscter. [n thiy
€ove state iv set to 8 _error, Qthersise. the coce i the
Servicte COge SPPrOpriste to the comeand letter ond s put
fnate svc_coede An (he parsseter bleck., 9tete i vet te sl.

1]
1
1
1
]
]
1
1
1
1
]
4 Precedures (slleel none.
¥
H
1
1}
1
1
)
]
1
$
1

orr oav (LI}
letter wen L1
4 a 0
(1) ]
3 e loek0 istste ® 80, s ok
vop of
1e by s_errer tethorgion) vtate is Sllegsel
ret
1_end [21]] (1]
Ppush ‘e
sush n
le hly 3_tebdle Ihl =) letter alate tedle
[ 1] ‘a°
le a4 0
le o 8
(1T} Ny de IRl => gesiree tovle entery
le o (h))
co
g lcode 19 ok, 38 Juep
le $alee code 49 41llegel
3
j_enl} 1s letheruise Gut Cods Ln pare dleck
le istate <~ 3}
1.exit [ 11)
ane tedvance string pefnter
sep
ret

1_tasle 1 1Charge,_Sprite dTtridvte

ore

H 1Crente_Sorite

ere

[} 1irase_Sorite

arr

are

10 tnerizental_Screll



(Y1) ¢ 1Init_Sorites

(34 ] ore

(341 erre

or ¢ 1Change _Sprite_Lecotion
.73 L ineve_Sorite

4%4 orr

(34 ] [} $0verlan?

3 {] 3 Put _Serive

arn orr

oty ere

[$1) ] 1Ingt_Seroen

.80 ore

a0 ere

.02 11 tvertieal_Screll
(Y} ] H 186t _Autewrop _node
a0e ore

(11} ore

00: err

tesene (1]

1]
1 winys
1}
1 tnsutst Rl o aveing sesnter.
) o garser state.
]
1 Cutputss & » garger state.
1]
| Gledals Rese) gtloes
1]
I Gledale written: gflage
'
1 Progoaures Colledl nene,
]
1 Pracoaurss Colled Byl cading
1
§ Ooscristion] 4¢ thne state 49 AGY el sete state te s.errar. Cthereive,
] togples it neg ot gflaps ang stayve §n stete sl
§
' .
eLed 28 sinue sne hl lodvance string aesnter
eioe 3t o} 14 o ol
[SE1 N ] ] ce [
[ I} e 03 dr 80 A_ek tatate © al, oo ok
e o8 Po 1d by 9 _errer fethervise state ¢~ o _orrer
L1 ce reot
21l ts o ok Push nl
[2Y %} 21 DPrg (¥ ] "1y 9flege
il Je te & (P1)
€118 ir reg
e11C b1 4 cct? itegple dit nee
€110 17 rls
e 17 le hlde »
ear o ses nl
€120 Co ret
]
H
3 NUMBER
3
$ Insutel current string pointer in NL.
3 b = parser state.
]
$ Qutputsl & sarsseter in the psrameter bleck.
) [ ) ser state.
)
5 Glebale Read: Cw_AQD
] s?lags
)
1 Glowsls written: Cw_aDD
H sflegs
H oarss
1]
3 Procedures Called: ININY
1] r2ac
)
§ Precedures Called Bys cedint
]
t Qescristion] this reutine cenverts the €i3it string starting at the
) curront value of the string pointer snd ending with the
H farst nen~digit character 1nto an uniigned two bByte number,
] I? the neg flag 19 set the 2°s ¢o
] Adnser 18 put Inte the current p
] State decenes sl.
1)
H
e Cs Rusber pesh e
122 DS push e
e123 20 38 SC30 is dee (Cm_40D) tsave CN_ADD
(1Y 34 os sush 13
2120 22 3C%0 e (CW_Aa00), Ml fset Cw_ADO to point te €131t etring
[ 3% 1] €C Jore call InInY lconvert atring te Auaber. hueder
I ends vp en coalculater stack,
e12¢ €3 push nl
212® CC 3140 call rr2ec Iout Ausber in be
€132 11 orre 14 M, oflsas
E13% [4 3N Y] [ 334 negs (n1)
€137 20 o7 2y De®
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(231}
(3313
e18
8130
[ 2L 14
t160

eiel
16

”"
T oo
)
10 00
)

$3 8Cs0

02

[ 23

[ T30 ] There to convert te 2°s conploment

s &
[ 13

negs (1)

Cinde ¢ Tout Auaber iate current para slet

de

(CH_a002, ¢o irestere CH_ADD

deo

e

¢ isparas <~ sparey o |
e 02 tetete ¢~ 32

[4-L1TY

laputel current sxring pointer in Wi.
B " parser gtate.

Qutputel & « peveer state.
Gledale Read! mone.

Gledals Written: nene,
Procedures Calledl none.
Precoedures Called B3yl cmdint

tete 12 81y then
sl. Ctheruise

ODescrintient this reutine recegnizes s co 1¢
the comas L0 skipped and stste bdecon
SYate becemes e _erreor,

enas ts o 82
cp »
» 2s C_0h 14¢ etate » 9l then ok
be 8y s 0rrer telse state <~ 3 _errer
Tot

L] sne L} tedvance strin) polnter
14 5y 9l tstate ¢~ s}
ot

8989 """

space

Inputs! current string peinter in ni,
b & parser state,

Dutputs! b = parser state.

Glesals Reas: nene.

Glenals written: nene,

Procecurey Calledt none,

Procegures Catled By: cadint

Descristien: this routine recodnizes & space. [t state 43 3C, then
the scsce 19 sripped 8n0 state remsins s0. Dtreruise
sfate decomes w_ond,.

sece it 8 90
[ »
F L By 8 00 117 state » g0 ther ki
le be s_ond {else stete <= o _ond
ret

1 ine L}} 1asvence string peinter
reot
ond
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CHOINT CR280/11 versien 10.36.34 13=Ped=0¢ 1410182
Connand Interpreter socule CHugINT. S0C

A teserved [IV¥-14 0002 AuTCuR 2301 ] Reserves [ T14824 | Add ]
AR CH 4 Reserves Cweado 1C50 CHoInT tedo coL N
Canna tise Conman 0057 (4 F13 tied 3 fevervesd
200C»0 e ] Seserved) (LI (111 tudwl (1111
teegr [111) BINIIN ogro PINDeS ton PLacs sCia
(113 t04 GPLAGS osry GLO8AL 8010 -
ININT oy I {1I LT 301 L LerTTER
Letaty toes L80%0 [11] [93-1 81 [SAF]11Y
"anecCd 0020 PAXSRQ 2010 [ 4 alvys
oreC (111 [1.11] [ Y-AX14 ]
200 NUNBER [2%3) ox
131 Paany (14 1.] *aln? satn)
oers so1THA €309 (1']] 21
ored sCaeen tere $PLAGS s
£000 spRitE  CeRgp $vCeco S8END
[ 1 LI [3¥14 $Q %00 1Y 32
usoasL  toee wniLEo  €01C LLE{Y } (3734 . wiDTe

Neo errors detocted

Cress reference listing (MREF version 4.7)

Svevel Refs (8 o dofinition ¢ = write <Blonk) s resd)
ALLOC 159
AyTQUR 131s
SACKGC 13%s 136
84D _Cw 2re 2820
CM_ADD 103e a1 Joos 3s7e 363 $439 5078
CHMOINT 2268
(119 153 154
coLar 1568 137
COmna 14 61%¢
COmnan 13l8e 137 2298 300
c_on (23] 240
oGty 1098 1
00_Cwo 260 208 2300
ENOWO 260 J0se
EnOul 23S 1868
(11} «30¢ [ X3 ) 82 (1) “4é 487 aT0
473 oT6 .17 o718 400 4“8
e (Y]] .0
108¢ 231 381
108¢ 3o
233 410
102» 34) Jals 5%
107e¢ $69
3s3e
132 130 519 310
154
LT
298§
433
4350
(YY1
453e
el

227 343
m $00
18
168 268
167
144
1e0
13¢ 143
139
980¢
153
243 teo 209 43 493
434 1) 429
591 619
133
(121
tar 122
140
144 [331]
293 (1)
2 430 495 116 622
4500
RIIY)
308
248 189 13 t2a4 E{}} 1
183
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tAmanoLR CRI80/711 versaion 10.3¢.14 18-Nay~8s 9192310
Interface handler medule IFnANDLEN, SRC

WaNg  IFmANOLER

)
2 SUSTTL [nterface hondler mesule
3
[ tesecsvne .
s
[ 3 Iaterface Nendler amsdule
1 !
[ ] t Inputsl o poarsseter Bleck,
L} L}
10 } Gutavtsl & stetus coede 4n 8C.
11 '
32 t Descriptiont this dule trarslates & marsveter dleock inte & coll ¢o
1) ] the & sriste 1 »
14 ' seecitied 4n the »
13 ] entry for the service containing the cerrect au
14 1 persneters. If these values do net match, the remert
17 [ %53 pParonster errer® {s sroduced. Othersise the interface
19 ) the service is trveh nis
]
1
1}
[}
[}
]
]

30 [} the valuee of the in the

20 pars bleck inte the asprodriete reql 8e The serite

21 service L8 then invered, when thre wvice Poturmase the

a1 etatut code 59 cheched dnd; AT on errer sccurred, an

3 appresriote reopert ia preduced.

24

18

24

27

1 t Zeperts

29

30 tamQe eav [ ]

3 INIT_SPalTES ey og219n

b2 INITRCREEN e OE6ton

3 Cagate_soarre Qv ce2t0n

e SEY_AUTOuRA?P [T QE2C N

” syt _SeagTe oy oe3oTH

36 ERASE_ ive LET] [1RTRL]

3 nove_sorlive o3 Otelen

b1 [ N N.14 eav OFes0n

i1} CH_aTTR (117 LIZYYL]

(1} CveEaLaP LD LIy I

ol [ 2% 14 1198 sav (13711

o3 v sCRCLL eav SETTIN

(3]

.

(1]

. 3 Gledals

34

:: INCLUDE spritede?

11 1 Glebal censtanty

L 1)
=8810 1 1] (L] 3¢ Inveber of 7ess ¢n the Bcreen
9020 33 oqu n taueter af coluens on the screen
8060 9o 3w seo00oNn jlegation ot gsprites codo
°9013 11 glesellen (I 1 1iengtn ot glebal vers

3¢

37 1 Gleasl veriavles

11

12 serives ey spreege~? tlecotieon of snrites 4ot

[1} I sprites=2 tnaae ef comnang string ver,

[ 3] oy noeg-] tglenal ftlege

(1] eav 0 § o4t 0 = pora ¢ O

[} sav 1 ] sede tlag

1) ssa_verites L IT] eflage-} Sauaser of sllecotes

(1) screen_nt oqv agu_serites~i taunber of lines of scroen used by

[ 1] I serites

(3] dackgcoloer (I scroen_nt-l Sachground caler

[1] ¢ [ sler=}

(3} ] o ¢ ane=i

:O seratchpse L1 1] sares-t

1

;: 1 Oate structures

LX) 1 sesrsseter blech

19 sve _code sau serne jcode foentifytng vervice

74 AUl _parasg sav sve_coldes] Iavaber of poray feund

1 sou 1tirst pars

18 sav

1A [

(1] sarse [T parale

:: saras sav sarmael tlest pessinle morn

(3] 1 sprite date etfsets

[ 13 Ires sesitien

[ 1] col

[ 1] width

[ 3] Relght [T ALLDY Isprite Meight

(1) seler holghtel ferrite color

(2] shitasp coleore} 1astinition addrest

*" . ovitmape? tlecal sprite )

” [} 3 %1t 0 - allec

(1] sversrite ) ]

” ins 1 8 wit 1 = eprite 1n Jouwer Nl screen

[ 13

L 1]
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(1 1]
ar

27

[ 21104
00
OFEC
(13

24 0002

147
140

TP manpLER
Inputst » peraseter dlech,
Outowtsl o stotue cede &n 6C.
Clebals Read: params

Globals Written: none.

Procedures Called: ERROR
Jmo_nl
Jmp_in

Procedures Called Byt CMOINT

Descriptiont this is the matn routine of this module. It translates
the values in the pars block into a4 call to s sorite
service. The Laterfaces to the sprite services are
described in 8 tadle. "or esach service the 13 an ewtry
coentaining the correct numder of parameters, the sdéress
of < interface routine scoropriate to that numder of
par ters, and the sddress of the service. Tre Auseder
of sarss LA the table entry 13 check =gsarst tre value tn
the pars bleck, [f they do not agrees report "G is produced.
If they do sgree, the interface routine iIndiceted i1n the
tasle sntry is called. The rvice indicated in the tadle
entry fa then called. If the part of the statuy code in C
48 nen~2eros then an error occufred 1N emecuting the sprite
services snd an appropriate report iv produced.

sag [12Y14)
t_f_nanaler 14 8s C(ovc_code) tcheck nus_parasg inst the
I walue in §_*?_tadle
14 by 8
sls L]
sl» L]
(11 8 & e @ 3%svc _code
1le Nl 4_7_tadle
le e 8
1e¢ 4 O
ade hle de 1Al ~> tadle entry
le 8y Cnue_psraes)
<» )
3r
ret
daty
(1} ine $hi => 1/1 routine addr
1e¢
ing
le
ine
on inl o L/71 reutine sddr
14 ide =) service sddr
te
ing
le
le
le
add 11s & vervice agdr
sush
1e iny paral tin =3 paraastery
call Jas _n} iinvehe 1/7¢ reutine
sep i
(71} Joo_tix Iinvekes sprite service
[ 1%} 0 ¢ Fcheck atetue code
rot E 3¢ c0 = G4 then no error
le 8 ¢
(1] 1
Je gy ensugh_reem 117 ¢ ¢> 1, then net osut of reom
rat LI ielee preduce report "a®
date 3
enough_rees st [ 11714 Isreduce repert ™A™
dety *
ret
Inessusssaseneneey seseessevsecens
]
3 e _my
]
t Inputst WL = aderess te be called.
[
3 Qutpute? none.
1
1 Glovals %e2d! nane.
!
1 Globale Writtent nons.
1
§ Procedures Calledt nene.
1}
1 Prececures Colled Bvi L_? _hendler
1
1 Descriptiont this routine is called to coll the routine whose entey
1] peint L in M.
1)
1 (111} (111 1]]

Jap n} i )
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203 jeee

209 : Jno_1x

taputel LA ¢ ageress to be called,
Sutsutsl nene.

Glebals Resd! mene,

Glebals ¥rittert nens.

Procecures Colled! nene,
Procedures Called Byl L_? _hondler

Description thas reutine is called te coll the reuting Whese eontey
peant 49 in IX,

L]
L
]
L)
]
]
]
214 )
]
1
1
1 4
)
1
]
1

2183° 00 ¢ 328 Jme_in 3o Cix)

b} 1This toble ntesns the i1nterface detinitions 'o the sprite eservices. The
119 1 first ftes ¢ the nusber ef ssrsceters teo de Passed te Nhe Servige. The
30 1 second Ltea §9 the interface rovting feor cotng thise The third sten 49 the
t 81} ! eddrens of the service.

3 A1 tedle (137 9

236 to .71

139 [ 13]) ngT_sonives
s

$ 18
cRparg_seagre
11

STT_AUTONRSP

1.3
PuUT_spagve

)

s 1
ERase_songve
3

1.7
uOve_sPRITE

3
1.3
Cx 10C

1,12

o atrR
[
oveaLar
1.9)
InITSCRLLN
)

1.1

" _SCRELL
1

1.1
v_sCrouL

1nsuted 4n =3 tiret porsseter

Qutsute! o <= value af tirst paroseter
Glebals Read! rene,

Cledals written: nene,

Procoaures Calledt none,

Precosures Called Byt 4 9 nangler

Descrintionl than o the interface reutine for sarite services sith
sne pereseter,

o0 18 %0 30¢ 1.1 14 &y Cbu)
ce 309 ret
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1asutsl Lx =) farst sarameter

Outputsl a <~ value of first paremster
4 <~ value of second sarasacter

Glebels Nead: rens.

Globals Written: none.

Procedures Called: none.
Precedures Called By: 1_?_handler

Description! this s the Lnterface routine for serite services eith
tes parsmeters.

e3Fs° 00 7¢ 00 112 le 8 (ix)
E1FQ° 0D S6 02 ie dy Cixed)
eirs” Co ret

1.3

Insuts: ix => first neraweter

Cutputs? 8 <~ value of first parsmeter
d <= value of second paramater
e C= value of third paraseter

Glebaln Read? rene.

Gledals dritten: nene,
Procedgures Called: nene.
Precedures Called By: i_f_nandler

Oescrintiont this is the interface reutine for sprite services sith
three parseoters.,

00 7¢ 00 1_73 14 oy (in)

oc se 02 1d ds Cined)

S0 3t Q¢ le oy Chnee)
8208° Co¢ ret

| ST
Inputel {n =) firet parameter

Qutputet 8 €= walus of firet persmeter
» <= ot t
€ <= ot
4 <=

Rl <~ value of

Glevals Read: neny,

Glebals written: nene.

Precedures Called: nene.
Preceaures Called Oyt §_?_hendler

Description: thie fe the interface routine far sorite services with
five parameters,

1206 00 8 00 118 14
1209° 0D +¢ 02 le
€20C° 0D ot 04 le
R20P° 00 36 06 le
t212° 00 et 08 le
22135° 00 ¢¢ 09 le My Cixed)
[ F2Y RN ] [L1]
end
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TPuANDLRR CRIBO/1) worsieon 13.38.14 18=may~2s 93132110
Interfece handler medule IPnANCLER, SRC
. [1%-14 0020 autone 0001 [} Reserved NaCRGC  Cerp
c Eaes CHILOC  £430 [14% 0391 ccLoe 0006
connan osey en -] Reservee e foserves [T 1) elar
paases  #3st 4308 [ 12913 bers GLOBAL 0910 » Coserveg
werEmy 000) £30¢ INITSC (113} INITSS L2 LI
LePeTa  E199 (13} 1882 t1rs 1e73 trc Isry
JnP oL t102 tiel Reserved s 0302 -
nassco 0020 0019 "anesP [-LIT] (317 3 } Re2e
[ 0000 1514 ox 104 CvEaLs (X3 1]
H 0FEs oFEC LIS H c Patny 1LY
PaRng OFFS 0308 (31 Resorved PUTISS €207 [ 2000
scaarc oreld oesy $tisay (314 SPLACS ooo? se Soserveq
$PRL00 2000 sPR1TE orre svCeCo 14 1) vs3cap (2221 wio¥n 0002
Ne errers detected
SPR3vC CRIO0/31 versien 10,.34.1¢ 18-may-8¢ N181:02
Serite services asdule sPRsYC. AL
) Namg: seasvC
: IVETTL Sprite services megule
.
] ] ssoe
¢
L § Serite Servicer medule
[} []
1] $ Inouts! registers set te paremeter valuves fer called service.
10 )
13 1 Cutputel status code sn BC2 0000 ~ Cx
12 1 001 = met ongugh memery
1 ) 800) - s}
14 ) 0008 -
% ] [} 007 -
1¢ 1] 9100 -
17 ] 8200 ~ 0%, averlsp
18 ]
i $ Dencrintion this Sedule 2RPLlenents the verisus Sprite 9repnice sarvices.
20 1
i []
1 [
23 1}
a6 3 * »
13
2
av § laserts (Nete? oll sysdels in useer cose are Lepertes)
20
29 IPren the Nese
»
n tvertatles
n
3131 3 v e 9Cian
e3C82 3 sAnTOP caw scozm
(1147} 3 LY SCIen
e3Ce0 36 cav ycoon
LE 114 3 .o fcarn
*1C3¢ 3 en [1314]
L114Y} » «av 1Co0N
(1114} o0 8pNOPY cav oren
el
a2 1foutines
()
8582 ot ST _av oav 0s82n
e8900 (3 ] SENOTY e 05008
01236 (Y} seLacy 123¢en
sqerr 3 % N ) [T 1L
«8
(3]
0 1fres medule 10U
]
$2 1verfadlen
s3
(1131 [ 1] (42118 equ SEEON 1 Addrass of RO% Cher.Table
L1
36 tServices
37
=890 50 HRITE_CHAR oeu [13111]
wg90e 39 SET_PRaINT _#OS eau (1111 1]
af91F 0 GRT_Cmar (1 [111%.0)
[ 3}
[ 1
(2] i Gledsls
'y
[1] IeCLUDE soritedef!
(1)
(14 1 Glebsl constante
(1]
[3) oequ 4 tnusher of rews en the screen
70 ogw LH % en the screen
7 eay 0E000N cade
T2 *qv 9 jlength ef glevsl vars
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2219

21 Dy
s 18
11 ocrep

3T 0OFra

20 $5 5Ce2

0 2

30 0
41 0001

12 Orrt
e 00

20 P

179
100
10
182
19}
184

1 Globol voeriavles

tlocation of sorites dats

of comman

string ver.

tglodbal flags

1 bit O -

i dit ) -
inumver of
{nuaber of
$ sprites
ipersanent

isarseseter
isoruspace

cere < Q0

sutowrsp mode flag
sorites allocates

lines of screen uved by

backgroune cel
command beiny esecuted
dloen
aren

sorites sprcede~2
sprites=2
name~}
]
sutomrap 1
nax_serites gtlage-}
screen_nt mex_sprites-i
backgecolor L™ screea_ht-}
ond eaw dackgcelor-1
seres LX 1 comapng-12
scratchped o3w sareas-%
1 Dets structures
ter block
eau parmss
Aus_carss 3w sve_codeel
paral o v
[ 1 esw

L] *3v
ssral L U]

3 serite dete effsets

fcode Ldentifying service
Inuster of parms found
ifirst parm

ilest sessidle sare

rosn oou [ ires pesition
reesl jcsluan peastion
colel Tsprite widin
[ 1 0 widthel lsprite Fotight
[T heightel tserite color
(I ™ colarel 1setinition address
sav shiteapel {lecel sprite ¢
eav [ I it 0 = alle qe?
L™ 1 I it 1 ~ sprite everveete gomething
sau 1 t it 2 - eprite in lewer Nalf screen
§ INIT_SPRIVES
]
I Inputel & o nusber-soritess the number of sprites fer ehich mepery ie
L to s sllscat
)
$ Sutsute: 8C = D00 - Cx
) CO01 - net eneugh memery
1
1 Glovale Resc: 2zwrOP
1
1 Glebals wWritten: screen_nt
! 9flegs
[} agn_sprites
] sprites
s enrites dats structure
1
1 Precedures Calleal nans.
]
b Precedures Calles Byt I_P_wanNOLER
] user program
)
1 Desceriptionrl this reutines allaocetss memory for sprite dats Cops_sprites)
)
t 18 Not enougn free mevary Betusen (RANTDP)
] and the sprites plodal varisvles, then 01 18 retyrned.
1 Othersise, (sorites) is vet to point 1o the start of the
] SRFite data ares and the ep~ite deta is clesrec.
]
1 avee
114 cR2I
tnlt_sprites l: Ny screen_nt itnstialize screen_nt to 3¢
1
1d
l: tcloar glodal flags
1
1Y ] jcale. ohere the sprite data
1 ohevle ge
1d
ond [}
(2} [
rl [ ]
el 3
rl [ ]
"1 3
rl »
[ 1L (13 1he » fonunper-gsrites
14 hls epreede
ond .
she nly bc
1d bes gledsllen
ond L]
she nly de Inl =) start of sprite sate
Bep be
id dey (RANTDP) 1800 47 there 19 ensugh free semery
push L}
ang [
ehe My de
[ 1] (3}
3 NEy snsugh_ress 117 enoudh reem, then Juep
3d ve, 0001 lelse roturn 01
ret
onsugh_rese 1d Coprites)s h)
elesr_tees Y] (1), O tclear sprite ¢ate ares
teoc be
inc L}
le 8 ¢
or [
3 Ase cloar_lees
rot treturn 90



SPR_a0DR

Insutsl & * sprite-id

Outsutsl 11 <~ podrens of eprite record for eprite aprite-id
Gledels feadt sorites

Gledale writtent mene,

Precedures Callest nens.

o stte

Descristiont thas rovtine coalculater the sddrons of the start of the
record for the sprite With (¢ o spritesid. Thie sdéress
49 roturnee In I5. Nete (et edch recere 19 §Bytes long.

Wh S e D Gn em W EE wh G e So NG G D U G G TP TP T Us W Gn e Se 90 W W
b d
b
*
.
*
.
13
b
L3
-
o
[
-
-
L]
-
-
-
-
"
h
.
»
-
]
-

(1) 111 ser_sedr be
0% 00 2 b 0
ar 1) 5 e
(34 2is [}
[{IR}} 113 [
<e 20 12¢ »
cs 13 t 1) .
s 19 P21} [ ]
co 11 120 3
s 1o 130 » the © 0seprite-i¢
00 24 oFrR an fx, (sprines)  i3n =) stert of serites deta
60 04 P31 sy Be Iin =) start of recerd sorite-id
(1) £33 ] [ 13
(1) 334
138
1)
37 s sesee .
t21] 1]
338 ) Ceeava_senite
240 1
281 1 Iaputel &
el 1 [ ]
143 1 [4
d6e ' ]
149 ] L1Y
dse 3
207 1 Outautsl 6C & 0C33 = On
EZY I | e €003 ~ sllegal sertte-te
{3 1 ® 0009 = tllegel coler
130 ]
81 1 Glesale Resel sprites
12 ]
93 I Gledale written: earite datas etructure
154 1]
299 t Procedures Calledr spr_sder
1% L]
157 1 Procecures Calles Byi I P _winpita
L1 I | user eregroa
199 ]
260 ) Descriptiont this reviine Lnltializes & recorg far the aprite leentifiee
261 ! Sy sprite-id. 1If the sprite-id paraseter is not less than
282 8 Cosx_oprites), then it is 11llegel sng 03 i3 returned in 6C.
263 L] I¢ the coeler parameter in greater than 7, then it is
244 3 Lllesal snd 0% 1s returned in BC. [?t the parasmeters sre
269 ] legaly then the slets of the record are filled in and the
268 ] alloc fleg of sflags 18 set to indicate thet the
207 H been filled in.
180 1
269 3
270
m
es 272 create_sorite push nl ivelidate sprite~-i¢ < (oan_sprites)
21 OMPA 213 14 hl, max_sprites
1 1 2714 <o <nl)
3] 2713 pop L}
38 0¢ 278 ir € 2d_ok $14¢ sprite~id ek, then juas
01 0033 2 le bcy 0003 telve return 0) in 3C
ce 2718 ret
rs 219 1e_ok push 1] tvelidate coler ¢ 0
3t or 200 14 8 ?
L 1) an (1] ¢
30 o9 202 I ney coler ok 11¢ coler eky then jume
(31 243 pep (1]
0L 0308 284 1e bey 0008 ielse return 0% in 8C
co 288 ret
" 286 color ok [(11] at
CoO &23¢° 207 call esr_addr iis => start of sprite recerd
ot 3o €0 @0 208 le (inorou)y O ires €~ 0
02 38 01 02 89 le Cinocol)y 0 icol ¢~ 0
00 70 &2 230 le Cinemgder), ¥ lwrdth C= b
r0 71 92 291 le (inomefight),y, ¢ i1height <~ ¢
00 72 0+ N i¢ C(ixecelor), d icoler <~ ¢
00 73 03 p32 ] ie bitean)s § ipbitass <=~ Nl
00 74 06 198 14 [£1 1t 1)y »
00 Ch T Co 298 set sllecy (taosfloge) imark recerd as initislized
01 0000 296 ie ey O treturn 00 in BC
cy 297 ret
i}
29
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cnecx_10
Inputss A o sprate-1s
Outoutel CF is set 1f sprite-1d 48 legal, reset 17 4t is illegsl

Gloedals Rese! sprites
serite 4ats stryucture

Clebale Written: nene,
Precosures Colled: sor_sder

Precedurss Called Byl put_sprite

ceh_attr
sverlas

Oescristiont tris reutine checks (1) thet sprite=1d 19 in the renge
(O..maa_sprites=1] ane (1) that the recerd feor thnat
sprite-id hes deen initislized,

00 &9 check_1¢ push i
e Pudh LT} tvelidate sprite=14 ¢ (eas_sprites)
11 0FFa 14 Aly sau_eprites
" 13 [{1}]
[ §] pep L}
0o ret ne leprite~id eut of range
Co e29e° enll spr _acar
00 C¥ o? of ree Cixostlage)
02C2° 00 C¥ 07 Q6 rie (iuentioge) iallec flag is new in carry fleg
92¢4° 00 2 sep in
[ 214 AAENN 4 ] rot
IRITITTTY PYT R TAT BT TY senssene
1
1 SEY_AuTQuRAP
1
1 Inputel A s 0 ~ of¢
] >0 = on
1
t Qutputetl #C s 0000 ~ OK
1)
1 Glebale Resdl nane.
1]
bt Globals written: 3flage
]
1 Procedures Colled! nene.
]
1 Precedures Called By) I_F _wANOLER
] ueer progras
!
1 Descrastiont this routines sets the auteersp flag according ta the
] volue of &, It A ¢ 0, the flag 19 revet, otherelise
1 the tlag 1o set.
H
1900400000000080000400800008T0REIREEEPTEPEPitUsacntsratnensitenudnes
12ce° 0 set_autpurep oven n
22Ca° 21 orre 14 My 9flags
€2C0° a7 one .
e2ce’ 20 06 se 0 ot 159 8 = 0, then Jyep
e200° C8 C2 et Suteuran, (N1) Jelse turn tlag on
t202° 18 02 1id se_exit
E204° €O ot [14) res sutenrse, (hl)
€206 01 se_ongt P L}
£207° 01 o000 [ b, O treturn 00 in sC
€20A° €Y tet

1]
1 0ISPLAY_CHaAR
Iaputst § o row
C » coluen
Dt = lecatien oF det sattern for char to Be written
Outpute: OE = lacetion ef next cher
Gledale Resd: mene.

Glodale written: Cntsy

waite_cwat

Precodures Collee 8y! put_eprite
ersve_sprite

Descristiont this reutine d1spleys the snecifise cCharacter at the

1

]

)

!

]

)

|

1

1

1

§ Precodures Callew: SET_PRINT_POS
1

1

1

)

$

1}

' seecified scroen lecotion,
]

]

display_char [ 2L} L2}
push (13
sush (13
sell SEY_PARINT_POS 1set the srint pesition te §C
pop [ 1
le 8 *°
1d¢ (ENTIL), @ ireplace CCHTOL) eith loc of char
push e
csil HRITE _CwaR lurite the character
oop [ 13
14 ", 8 1edvance the ¥itRas petinter
add LAY 1)
oa do,y M1
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1 Koo 1] nl, 3C0ON
11 %0 14 CCnTbLYe M) Iresters (CHTEL) to erignsl walwe
1) de_onit pep e
e pos L1}
Ce ret
[}
]
1 vistee
1
t lnputst § & row
[} C e goluan
]
: Qutputet CP set 1¢ BC 1o & legsl scroen location, ethersine Cf 3¢ reset
3 Gledale Rese? scroon nt
1]
t Gledals vritten: nmene.
!
1 Procsduren Colled! nene.
)
| Precodures Collee Syl sut ssrite
1 ere
H
§ Deseristiont this reuvtine cthocks that the ¢ seluen
1) 150 wltnin the legal ranges for tha screer eloth ond
! Neagnt, 1Y se, the cerry flag is sete Othersise 1t is
1 repet,
)
1
38 oree visible 1s 8 C(secroon_nt) 11s O Co ros Cv (acroen nid-}
30 [ 213 [
(1] (1} »
3 ec?
o6 ret ne insy 89 return
”n e is 8 man_cole~d 189 & Co gol € apx_cols~]
[ 3 [ L
p1g ce?
(3] rot tretura rosvlit of second test
1 (11}
)
3 osuT_sengre
'
1 Inputel & » eprite-id
] [ (1]
1 L e column
]
3 Dutputs? BC =« 0000 - 0K, nething eversritten
1) e 0108 - DK, semething everwritten
] w 8003 - fllegal sprite~-id
3
$ Globale Reae! sprite dats structure
1
]
] scroen_ht
3
1t Glebale Written: sprite dats structure
] atra_s
]
§ Procoedures Calledl chech_id
3
]
)
] AR
1] display_char
3
3 Precequres Colled Byl meve_serite
] upd_cols
] upd_re
] L_F_nanpLeER
L user sregraas
]
3 Descrietien: this reutine writes the specified sprite te the acreen,
1} 17 o e i3 set, then ecified rew ang colunn
] 74t ento the s s1z0. 1? sutesrss
1} @ 18 net set, then enly ¢ rtion of the sprite
3 whiEN 18 visible en the screen will de written.
)
]
s put_sprite sush [
(1] Psush de
(3] su.n 18
3 3
€O e292° call chack 16 tvelidete sorite~i¢
38 0 i co B L8 _ok teprite=id ok, se jump
o1 033 le scs 0003 telse return 03 in 8C
C3 tiea’ 39 s onit
€S k2307 e ie_on sall wpr_sddér 190t lecatien of sprite recers
e 02 14 H jselect strese 2
03 push L]
€C 1230 coll F118 14
01 pop s
oC et 03 14 1o Cinepbituas) Inl => sprite ditasp
20 ¢4 06 1e he Cinopbitensey)
.2 19 be ¢ 1o v row
(1] le cs @ ic ® col
°C 10 33 ie (izorowds » istere serite sesitien
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€38 00
(22100 1]
ernt  te
2333° oo
833 N2
090y 1
336 A7

(33200 1]
(3210

(22704 }
] <o
e c
e e
e 2
438" 0
et €O
e304°  oC
EI08° 1s
09" 0o
(21100 14

ol
orre
(1]

3 04
F14 1]

LA 3}

(3244
20

[ 23
c» 27 C¢
6o’

TE 02

Co 07 ot
€s o7 ot
L]

suterl on

innerl tall

cel_leep 14

chrowl Push

reuw_loop to

ne_stere
wrtehar Aush

ne_everurite coll
nentchor anc

pondn [ ¥

svrerste le¢

Cluecol)e ¢
8¢ (bocugeoler)

111310000

(inecoler)

CATIR_#), » I80% attr te efreen dacnareund coler
$ end asrite Teregreund celer

deoo 1000

[

LI 1)

dey M) 100 =) tirut scen of gerite Ditsas
1 ®tnue 10Gh, acts like (CnARS)

s 11 & rew count

e

Cemde N}

¢ ) tc ¢= leftmast column of sprite

Cp)y Ml

he O Ih & celuan geunt

vistiole S48 #C 2 legal screen lecatien?

&y srtchar * 80 Jusp

totlanse) sutosrap mode set?

Ty Aentchar 149 net sutterep mede then jump
8y mon_cels~] lesp current coluan ente screen
[

ngy chrowl

& &
man_cole

hle screen_ht
8 (1) 120 Current row ente acreen
[

»

nes contl
oty at’
[T ]

tl)

Aze ne_store

(inerow), » Itirst time through loops, store
(iuecol)y ¢ | erspped scrsen lecation

[ 1]

GEY_CHaR lchock Lt ariting the char oil}
»e I evererite something

2y Ne_sverwrite
eversrite) (ixesflege) len fact that semething
H 989 evererjitien

eisplay char
¢ 1incrosont coluan pesstion
[ fincreatnt colunn count

8y Cinemiath)

L]

Az, innerl 1jusp Lt weres colusns te write
» telue incr At rew sesitlion
fingresent ree count

1
;. Cinenesont)

:a. outer] 1jvap Lf asre ress te erite
€

L1}
[ 1]
(2]
evererite, (dueqf
eversrite, (inen
Az, Ovrerete

[}
$)
rite eversrete semething

[T ] freturn 00 4n BCy matning overeritten

bee 01000

TRaSE_SPRITSE

* 000)

Precedures Collest

Descrintiont this revtine sroses the ssecifles o
lecotions @
Slanke.

tnputet 4 o sprite-ie
Gutputss 8C o 0000 - OX

= allegal sarite=id

[]
screen_nt
cnang

Glebals Written: sarite dats structure
atve_vy

Cwang

chock id
ser_asddr
seLeEcy
visisle
sisploy chor

Procedures Colled Byt seve_sprite
1

wanOLER
user pregroes

tte. Thne ecroon
ore regloced eAth

ehich the sprite rosle
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orsse serite Push (1}

Push de
Push (1)
(]9

ssl}

fesitsste sprite-sé
]

. sorst s Juep
ie telse return 8) s oC
0
[ XY X 13 call Leet Lecation of eprite rocors
1L} Jeslect stegta 2
push
call
oep
11} Cinoroe)
1s ey (luegel)
is 8¢ (Bachgeeler)
¢ arIe_ti, s 1set attr te sEreen Dockjround coler
le s ¢ i1l = res sount
Push e
outerd s Je W}
le .l 1c €= lofisest colunn of sprite
o Ce
le LT3N | th « goluan count
tanerd call visivle 1is 0C o legsl screan location?
1 Ce OP9_Chor Iyt 80 Jusp
ie as (gfloge) I1ts auteerep mede set?
[ 23] t ]
3 101 Ast sutewrss Beee then Jube
e loop e a_cole~} o current goluen ente screen
e
b 14
le
sed
ie
‘O
chronl P1L} .
» creen_h
|: .:.(:x) 1885 CuUrrent reW SRte SCroeR
set .
r.loep te ]
3 ney cont
ou oty 8f°
le S b
sub
14
on
Fe e
1 contl pop
38 3C3¢ era_cher 34 de, (CHARS) tde => bitmap of Blank char
E299° call display_cher
nutehor ane (3 lincrement celusn pesitien
inc L} tincrentnt coeluen coeunt
¢ N le 8y Cinewidth)
co L]
(4] 3r agy innerl Tsuap Lt mere columns te erite
aeec [ ] telse incresent rew sesitien
< ine 1 i1increment reu count
7¢ 03 le 2y Cluoneight)
0 <o 1
[ 14 e nge outerl $Junp Lf mere ress te write
1 [ dd e lelse dene
ooee le beo 0 treturn 80 in 8C, nething sversritten
e_onit [ 19
pon (.13
'.- de
sop (1)
rot
]
)
1 nove_soaite
)
$ Insutes A » eprite~id
} 0 = relative vertical eetien
) € @ relative herizental setien
: .
§ OGutputel 8C » 0030 ~ OGX, mnething everwritten
1} e £100 = QU, semething svereritten
s s 8303 - Allegal wmarite-id
)
3 Glevale Resd: screen_nt
s sflees
]
3 Glebale vweitten: gorite 42t structure
]
3 Precodures Colledl orase_serite
[ sut_serite
]
3 Prececures Called By? I_F_wandLin
: user aorcoras
1
$ Descrintion] this reutine meves the specified sprite By the specified
H smsunt. It 19 equivelent ta Crase_Serite folleved by
1] Put_Serite.
)
)
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es seve_sprite nl
rs [1)
Co e301° erese_uprite
[4 I} 0 ¢ 187 an error eccurred, ewit
10 1¢ ALy ®_onit
oc 1t 00 8y Cinersw) jupgate sprite sesitien
[} o 4
11 orrp hle gflage
ce ot autewrsas, (nl)
20 08
co 1 113 row negetive?
28 06 ol ine Jums
21 orre nly screen_nt ivens to add 1t te (ucreen_ht)
" 8 (M)
17 rev_ek 4 @
00 re O 8y (4necel)
(3] ay @
L 1 o 8
2} ot
L&) (1]
€O ENOT” put_sprite
ry moeatt at
[ 1) L}
(4]
' .
]
LRY-

Inputs! & © aprate-id
9 ¥ row

€t ¢ new col

Dutoutal BC » J000 - OK
s t00) - {llegal sprite-ig

Glenals Resd: nane.

Precedures Cottads check_1d
spr_sder

Prececdures Cailed Byl I_F _nmanorer
Jser programs

Oescription: this routine undates the row snd column in the record fer

]

]

3

1]

]

1

1}

]

]

'

t Glebale Writtem: sorite dats structure
]

]

1

]

1

!

'

1

1 the sprite {dentified by sprite-id.
1
1

g450° 00 g282° eh_lec call theck_1¢ tvalidate sprite-id

E43)° 39 04 3 ¢y eh_1_1d_ok 147 1d is ok then jusp
435" 01 090) 14 bee 0003 telse return 03 in OC

Ees38° C9 ret

£459° CO E28F° eh_l_1d_ok call spr_addr isx =) loc of esmrite recerd
E45C° 0D 72 00 14 Cixoroe), ¢

EssSP°  OC 73 01 le Cinecol)y o

€e82° 01 0000 id bey 00 treturn 00 1n 8C

tee3° Co ret

tesene
1
1 CH_aTTR

Inpute! A 8 sprite-id
0 & nes color

Qutputs! BC & 03200 - oK
» 0003 - illegal serite-i¢
® 0333 -~ i1llegel color
Glebale Rend! nene,
Glebele Written: sprite data structure

Procedures Colled: check_ig
spr_ador

Precedures Called By: 1 P _ranOLER
user pregran

Descriptient this routine puts & new coler into the recerd fer the

]
1
1
1
H
1]
1
]
1
]
H
]
]
3
1}
1
s
]
1 sprite fdentified by sprite-id,
1

'

€202° ch_ater cell check_14¢ ivalidate sorite-1d
03 e €y e o _1d_ek 147 1d 19 ak them jumsp
0003 14 ey 0003 lelse return 03 4n 8C
ch_a_1d_ok pusn at fvalidete ¢olor
[} ie ' TIR
(1] L]
[1) Ir ACy Ch_a celor ok 1jump 17 coler ok
sep st
0009 ie ey 0008 1else return 03 tn B¢
rot
eh_a_color_ ok pep 1
228 call sor_sdar
72 04 le Cinocolor), ¢
2400° 01 0000 ie e, 0 Iretura 00 in BC
2e83° Co ret
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oveaLar

Inoutst! 0 = sprite-idl
t e sprite-142

Outputet 4C o 0000 =~ OX, ne sverles
0230 - 0Ky ever)
® 0003 = 1llegal sorite-te

Glebals Resd! sortte data structure

Gledale Writtent nene.

Procedures Calledl check 14
epr_addr

veer pregram

Oescrimtions this rPeutine chocks 1f two sprites averlans on the screen,
This Ls Cone By comparing the FanQes coversd By ORCh Sarite
ad y~directisns. 1I? thefe is averlep in VEIA
directionsy then ¢ writes sust overlap. The fallewing
diagram defines terms sentioned belew!

Culnle wlvld
temmssvvacacvvacenansasannans
|
Culed, uly2) t
*= -

'
]
|
]
cnvmenjemmsarmnmencarescenes
[}
t
]
'

(lrul,y leyl)

. o e ———

Craly 1ey)

[ 1] everlae in
[1]
qe
L3}
8 o ivalicate sprite-iel
t202° theock_i¢
0 € o okl
0003 00 ol ne ie bee 0003 $illegel sorite=ids roeturn 3 in BC
04 ret
02 o_oki le Issve eprite~ids in be
103 1
204 le¢ Ivelidats sorite-ia2
12602 208 csll -
[ R L1) e ney o e np
07 inere LY Both sarite~ide ok
L] ]] 1e [ ] teheck 4if there i any everlap in
09 I  the s-direction
[ 11 Lad ”? csld wr_sedr
se 01 "l le 4y Cixecel)
st 02 "2 1é Cinestietn)
"y le []
t29f° 91s wpr_sddr
46 01 "s By C(haocel)
13874 1s 1o (ineeiatn)
1234 s @
e 8y o
113 [] te » lrsd
220 L] h » uwial
28 i1 es no_sell 40 wilul > lraly them ne everlep
22 o N
2 o 1
120 ] ls = 1ral
” ¢ 16 = ulsl
23 L 2{] e ¢y ne_coll 147 visl > 1rx2, then ne overlss
.2 ie 8 & ichech L7 there e any everlisp An the
121 I yedirection
[ 23 1o 2 <all ser_sedr
16 0 9”3 le 4o (Lzeree)
st 0) 121 l¢ oy Clucheignt)
”» le o &
(13 Lo *°) call ey _seer
¢ 20 *3e 1e ®, Clueraw)
[13-3) L 31 le 1y Ctuchoight)
.8 le o @
”? ade
" so8 [ le & lryld
39 [T} L] ih = iy
e L 11 ild ey no_col} 18¢ eyl € uivle then ne everlap
%) 1 o N
92 sed s}
%) (1] 19 ® 1ryl
e [T} e & iyl
(2] L d de 54? leyd € ulyls tnen ne everlap
0200 "% yes_coll 1e treturn 0%, everlap
[}} %7’ P
0300 %9 ne_coll le freturn QK¢ ne sverlss
a0 e onit 20p
90 p
021} pep
[}) ”2 peop
123} cot
”e
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IngrSCREEN

Inputet 2 o ~horght
[- I eroung-celer
€ = berdercgolor

Outsute? 8C & 0070 - Ox
s 0003 - illegel color
a Q00T = gtllegsl scroon=noight

Glevals Rsed

screea nt

Gledols ¥rittenl screen ht
ATIR_P
sackgteler
[1-L1 14 ]
TVrLAG

Precscurse Colleedt CLS_B

Precodures Callen Byl I_P_nanoLER
ueer pregraa

Descriatien]) this reutine sets the screen At variablie te the esecifiog
values L1f ecre ’
o returned 1n

scroan-height linee of the ecreen are clearse ane oot to
the specif?iog permanent dacugresund coler, The rensining

1ines of the screon are clenred and sot to the specified

fnitscreen s _revsel Jvalidete scroon=nofpnt
€y Sh_on 119 gcreen-heignt sk, the Jusp
Ney 0007 telse return 07 in OC
" _ek Cscroon _Nntidy 2 l0tere secresnchoight
[1)
[ TOR 4 tva)idate BDuchground-coler
L]
agy be_ ok 187 background=coler eits then juep
8c, 0003 $elee reoturn 03 in O8C
(1]
be_ok . ivalidate derdor=celer
nee hec_ok 18t derdsr~coler ok, then jump
be, 0009 telse return 03 in §C
ot
vee ok 9. (ATTR_P)
1100031218 tclesr gcurrent packgreound celer
¢
4
[
d t9et Aev bockground coler
CatTR_P), @
Cvackgenlor), »
& @ feet noe ¥ coler
<eDEDPT), & Ichange the derder
.
[]
[
r o teet the appresriate ink coler
g, Blosk ink 1LY lignt o ore then Black ank
7 telse white ink
sleck_1ink CROROCE), @
de
[ I
N1y TYPLAG
hl) Isave CTYPLAGC)
(hLl) tcleor tes sart of screen
Sy Bo1_rous
»l
cLs.8
rl
8y tscreen_ht) tclesr settes part of ecreen
€ 0
e ®
<
| O] I8 <= agn_roms = (ocroon_nt)
8 ne_cleor
[ 4 8 (N))
2344° €O oo1F (LN }
1569° #} no_closr of
!!nl: 32 3€3C !;V’Ll‘). [} Irastore (TVPALAG)
2340 01 L]
(113 S -1 [ 1]
[ L1 41 ot
1350° 01 8000 [T ] teorurn 8 tn 0C
883 Co
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105¢ )
1087 )
1090 § yro_COLs
1039 1
10e0 | I1aputss & & goluen adjustaont (1 for right screlly =1 for lett screll)
1041 1}
1002 1 Outeutel mens.
106} ]
1064 1 Cledsls Readl ean_sprites
1009 ] [ 1]
1064 1
1047 1}
1040 1
1069 L] structure
1070 [} sgratehpsd
101 ]
1012 I Precaduras Called) sor _seer
1132 ' everiap
107e ] ont_aprite
1018 1
1074 1 Procedures Collied 9,0 M _screll
1Y 224 ]
1079 1 Descrintion! thas routine uwedates the coelusn poeition of sll sprites.
1679 1 1t alee chochs 37, a6 o resvit a? tne Rertzental screlle
1980 ] e0¢™ UprLte Should e wWritten te the scrsen. This (s dene
1081 1 by creating ¢ dusay epriten (eprate-16 ie =an_wwrites)
1002 1 size » ene te the rignt ene left
160} ] f the scraen regpectively, It & given sorite
108e 1 olther of these dupay eprites, 31t s aritten
1008 1 te the slreen,
106a ]
1007 ] [TX11] [] e (1}
1088
1009
(1] 1090 upd_cols FPLL '
108 puen ’"e
1002 puen de
1093 oush n}
1098 le LTI ) $save colusn adjustment in h
[ LI 1098 1e oy (opx_sprites)
10%¢ fenec ttemporarily incresent msax_sprites
orra 1097 14 (man_snrites), 23 teo allow fer the dusay sprite
1090 deoc a
1099 Le e 2 e » gsprite-1¢ of the dussy sorite
21 OFe3 1100 1e inyg scretchped iinitialize the sSumay sprite
36 00 00 1101 le Cinerow), 0
36 07 01 1102 le Cinenflage)s 1
34 C2 01 1103 le Cinewiath), 1
1106 sush at
crre 1108 le 8y Cocreen_nt)
1104 deoc .
71 03 1107 1e Cimehoight), o
1100 sep af
3 01 2P 1109 le Cixocol)s max_cols-t
1110 vadc_lees dec ] ia = 44 of current sprite
[} 1124 1111 esll spr_addr tupdate column pesitien
1112 1e | PI
7t 01 1113 le Cinecol)
1114 ade
3118 sush
orre 1116 1e nly 9 1]
LY ] 1117 [ 133 autewrap, (hl)
1110 ses nl
[L] 1119 3r 2y uc_cont 11f net sutaersp eede. ther fuep
20 1120 <o sax_ceole
03 1121 e rgy vel 14f celumn ¢> ean_cols then jusp
1122 uer jelse column ¢~ 0
[ 1] 1123 3r icontinue
re 1124 vel ce
[ 2 1128 dr 14¢ colusn €3 =1, then jump
) 1126 le lelse column ¢= » els-1
77 0L 1127 ve_cont le Cinecel)y & tden’t need to er casitien as thie
1128 1e e 1 1 4s dene by sut_serite
[ 13 L0 1129 call everlap
-0 1130 [ 131 e
1N le e 1
1) 1132 3 ngy art_supr
es 1133 Sush is
21 orel 1136 le ixs ecratchead
38 01 00 1138 le Ctuscel)s 0
(1] 1134 oo ix
[ Y L0 1137 coll everlas
o8 1130 [ 8] e b
as 1139 I 29 RNt _epr 147 ne overlape 90 on te the next ene
1140 ert_opr 1e Is @
36 00 114} le ¢s (Aneres)
St 01 1142 le o (saecol)
[ 2124 1143 cell sut_sprite taverlops,: 90 write sprite te screen
1144 le o}
1168 next_sor and .
(Y 1164 e Az, updc_loes
ora 1167 i nl, sen_sprites
1140 dec [{.3}] irestere max_ssrites te its eriginel
1149 t velue
1180 L}
1193 [ 1]
1 [ 1]
0n 113} ta
1134
1199
1136
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]
1150 $
1159 ) m_SCROLL
1160
el t Inmutet A € 0 « loft screll
1182 [} A d8 0 = right acrall
116} 1
1164 § Outputst BC = 0000 - O
1168
1164 1 Glebaly Resdt screen_nt
1167 ] bacugceler
i1te0 ¢
1169 t Glebsle uritten? aene.
1 1
13171 1 Precedures Colledt yed_cole
1
1173 $ Precedures Calles By! [_P_mANDLER
1174 ] uSer pregras
1178 i
1174 1 Descristion thaw reutine causes the contents of the top C(screen_nt)
1urn | 11nes of the screen to De screlled left or rFignt
1un 1] coludn, depending on the value of A, All serites "ave
1179 ] thetir column pesttion updateq by 1 or =1, depencding en
1100 L] the direction ef scroll.
1101 1
1102 1
1183
11868
rs 1188 h screll 1
08 1106 de
13 1187 al
0y 1108
Cs 1109 [ 13
-} ] 1190 do
[ 2] 119 L}
o 1192
L3 ] 119}
o7 1194 | JIN ) Isave directien
A DFre 1198 8y Cscreen_ht) icalc. the nuaber af scan lines
ce 27 119¢ [} 1 %0 de upsates :
s 27 1197 2
cs 27 119 []
ce 70 1199 Te
20 &3 1200 2y right_screll 314f A Ded, then jump
oy 1201 left _scroll tuse slt. rege. for attr peinters
21 5801 1202 hle 5201M
11 5800 1203 des 3800M
0y 1206
3a OFFY 1208 8s (ocreen_nt)
a7 1204 by 8 t1b = line ceunter
21 1ed6° 1207 "Ly lefe_tadle
(1] 1200 hl
1 1209 left_outer h
SE 1210 e (N))
23 1211 hl
36 1212 4y (ML) $de =) dost for next line
23 121) .1}
11 1214 [ 19
[1] 1219 hy d
(1] 1216 1s o
1) 1217 L3} thl =) seurce fer next line
It o8 1230 [ TN | 1s » scan ceunter
cs 1239 e
01 o001k 1220 left_snner bee max_cols-~l
[T 1 1 imeve scon left
1) 1222 doy N}
3¢ 00 1223 Chlle O tclear last column
03 goe2 1224 bey 23é-(wan_cole-2)
0% 1228 L) be INl =) stert of next scan ¢ one byte
L1 1326
40 1227
18 1220 1de =3 stert of next scon
0 1229 [
20 et 1230 Ny left_inner Imere scans te €0, 89 jump
[} 1233
01 o01r 1132 bcy max_cels-~}
[ 1] 1233 jmeve attridbutes
34 DFre 1236 8¢ (backgcelor) jclear rightuost column te permenent
12 1238 [4 N $  atteidute
23 1236 (23 IRl => second dyte of next line
13 127 [ f1de =) first oyte of nest lime
[ 1230
€1 123 »e
10 02 1240 lafe_outer 14¢ mere lines ts 4o then Juae
(33 1241 [}
3¢ ## 1242 o =1 tset paraneter for ved_cole
19 &4 1263 he_cont
(1] 1264 right_screll tuse alt, regse for str peinters
1 seie 1248 hly S418n
11 say» 1264 doe 3017
-1} 1367
- 38 0FPY J248 83 Cocroon_ht)
[} 124 (T} i1 » line caunter
21 Lede” 1250 e Pt tadle
13 119 nl
[§) 1282 re_outer (1}
st 1253 (LTP]
t2 ) 1356
" 1199 h)) 140 =) dest for nmext line
i) 1256
1 1297
.2 1338 [}
(1) 1139 []
n 1240 IRL =) seurce for mext line
3 o8 1261 [ T3 ] ta » scen counter
cs 1262
01 0017 1268 re_inner 8oy Sas_cols-l
[ 1) 1204 taeve scan right
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(1] doy M
3¢ 00 (hl)y © tcleor first column
01 0118 bgy 1%6e(man_cole-2)
:O IRl =3 ond of nent sean = | ovyte
.
30
13 148 =) end of nest scan
11 [ 3
30 ot Ry PL_LRASP Isere Sgane te 4o, S¢ Jusp
3]
01 o01r scy 31
€C o0 imeve sttributes
P14 ] 8y (dachgeoler) lclear loftrant colusn te pervsnent
1 ) 1 attridute
41 00de
(1] Inl =) gecond te Lont byte af next line
L 1)
sC
;: 1de =) lagt Byte of next line
<1 e
10 CC r:_ou\or taere 1ines te 60y se Jump
1 L)
3t 01 [ TR tset sareneter for uad_cols
€O e384 he_ceont upd cole
"
(1]
(2] nl
01 de
(3} »e
[-1]
[2) LH
o0 (1]
L4} ot
oL 0000 v O
(4] ret
1Thie teble contains the deetination adérens for oach red for screlling left
4000 left_tadle 4g0a0n
4020 4020m
4000 40400
4060 060N
.000 40800
4Ca0 4000w
+0Co 43Can
(Y11 ] s0R0n
4890 sp00m
020 4020m
[YTY]
940
000
(111}
(114 ]
s8L0
%040
1020
5048
1060
sce0
040
$0C0 59C0n
0t 1080

1Thas table contaans the cestinstien sddress for ssch Tow fer scrolling right

rt_tadle dete 01Fn
dote 403w
tolw 403Fn

dete
[ 23] ]

133

130

1388

1382

1343 4“psPn
1308 4070
13693 "
1346 -
13e7 ]
1348 "
1369 01PN
1191 [ ALL]
1381 f0sfm
1342 10190
139) S09Pn
133 Son
1399 5009w
13%¢ 3080n
1387

1330
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orea

1 95e)
18 03 00

3e 07 02
36 02 20
36 03 01
-Lid ]

77 00

L2410
1€ 00
orey
ot
14
(L4}

1339
13e0
1301
1362
136)
136s
1363
1364
1347
1380
1509
1379
1373
1312
1373
1378
tyrs
1378
1317
1370
1379
1300
1361
1302
130}
138
1399
1348
12124
1308
1369
1390
1394
1392
139)
13%e
1338
1386
1397
1398
1398
1400
1001
1402
1403
1608

1408
1404
1407
1408
1409
1830
a1}
1412
1439
1416
1418
1414
1837
1438
1419
1620
1421
1622
143)
1624
1429
16024
1627
1629
1429
14390
1431
1432
1633
1434
1433
14)¢
1637
1632
1439
1060
144}
1442
1463
1644
1443
Y
1487
1440
1649
1430
145}
1492
1483
1654
1489
1686

je37
1488
1439
1640
1643
1462
1643
1484
1609

uso_r0ws

Qutsutssl nene.

Gledale Sonet man_sorites

Cledale urittent aas_sorites
eeratehnse
Precedures Calleat sor oder

everlae
sut_ sorite

Precocures Called Byt v_screll

Qescriptiont thig reutine vpdates the
It slse chocks 1, av o ¢
eoch Bprite shoula be 3

% en an e B 0w o e s D e S e W e e - e e W W Bu e e S am E we

Inputel 4 o rol adjustaent (1 for screll doun, =1 for screll up)

earite data structure

roo pesitien of all sprites,
esult ot thne verticel screll,
tten te the screen. This Ls dens

uad _reus te
e
nl
hy 8
8y (meu_epritesn)
a
[T
in, sgratenpoae
Cinocol)y 0
Cisestlage), 1
(izesigtr), ear,
Cinohoight), §
ot
8¢ (vcreen_nt)
[
Clnorgs), »
at
uedr_leer []
wr_sder
(')
8y C(izerow)
s h
hl
14 bl gflage
L 234 sutearas, (Ml)
vep L}
e 2y ur_cent
Sweh L1}
le Nle vcreen_nt
¢ [$2%]
(17] L1}
3 nge wrl
aer L]
Jr ur_cent
wrl (13 =3
I ARy we_cont
push L2
14 ALy screen Nt
id e (RY)
(113 .
oop L1
we_cont je¢ Ciuorem), o
14 [ 1)
call everlas
[ 13 e ®
le o 1
e [IT AT 13
Pubh iz
14 Lzy scratenpad
1s Cinerae), ¢
[ 11] is
coll everlas
[ 23] 1e @
3r Le NE_8pr
et_sor 1d O
14 ¢y (inerow)
1e oy Cinecel)
call Put_eprite
i1é o 1
an_sor sng [ ]
37 aze wodr_leep
1d Ny, mex_sprites
dec [ 1¥]
pes L1}
pes 1]
pep [ 13
por in
rot
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Cmon_soriteady a1 9 ollee far the dusay
.

leave ree adjuatsant §n n

Itemperarily ingroment ae

o & sprite=14 3¢ the duesy sprite
tiritislize the dumay sprite

ceols

1s v 44 of current sprite
lupdete coluan pesition

111 net putesrsp sedes ther Jusp

13¢ row €) screen_Rt then juap
lelse rem <~ 0

leantinue

147 rew €3 =1, then juep

ieles rou <~ screen _nht-t

I1? ne overless g6 o0 te the Rext ene

toverlopsy 8o write sprite to screen

trostere Aaa_sprites te 4ts eriginal
5 value



v scroLL

Inputel 4 C 0 = lofs serell
A 30 0 = right screll

Qutputel 6C = 0000 ~ OK

Gledole Read3 scroen_nt
Sacugeelor

Clesals vrittenz Attt

Procesures Called: SET_PRInt o003
wRITE _Cnal

Procodurass Calloe Bys [ P _dangLE®
yve sregris

Beecraption] thas routine cCouses the centents of the tes (scresn_nt)
11nes of the screen to be screlled left or FiLght ane
column, depoensing an the velue ot 4, 311 sprites have
thekr coluan potition usested By | or =1, Geponding on
the alreciien of wscrell.

14894 v screoll 1)
1697 de
1e04 hl
1499
1800 be
1901 (1]
1302 LYY
1909
1504
L4 1908 Ts @
(1] 1906 8 deon_acrell 11t & Do, than jJump
1567 we_ecreil Tune alt. roge. fer ottr peinters
se20 1308 le s 301en
$000 1509 1e de, S000N
1510 eax
144 ] 1511 ie 8y (screen_ht)
1912 deoc []
1513 le [ T} 1o o line counter
940" 1514 le hly vs_tanle
1513 svsh nl
1914 up_outer [(X1] nl
117 1e ey (N1)
1510 tac nl
1319 le dy (N1) tde =) dest for ment line
1920 tne L2
1521 sush de Tput dest pointer en stack
152 le o (ML)
1523 ine nl
1526 le¢ 4y (M12 1de =) seurce fer nest line
13528 decC L}
1824 o Comde M texchange dest peinter end tael,
1327 I weinter
1328 o= deos Ml teut selinters in sroder regs
(1) 1529 le o 0 ia ® scan ceunter
1530
0020 1931 up_inaer max_cels
[ 1] 1932 leeve 1con up
[ 111] 1933 256-wan_ceols
1534 be Inl => stert of next scon
1533 hl
1334 be
1537 h 1de =) start of nesxt scan dest
1530
L3 153y ir nZy up_4irner imere scans te deo, se jump
1540 ean
0020 1541 le bes max_cols
80 15632 ledr tseve attridutes
1543 oan
1586 pep be
oe 1543 d3ng v _euter 147 sere lines te desr then juep
1544 »l
orre 1547 8y C(screen_h1) iclear the bettes line
i15¢4 [
19549 [ TN ]
(1] 19590 ie €y 0
(3014 1931 coll SET_PRINT_POS
20 1832 le by ®8z_cols
orra 1553 le 8y COackgeolor) 1set Background celar te persanent
1354 1 value
scer 1938 1¢ CATTR_T), &
15%¢ cl vet _line Sush be
29 1987 1¢ " *°
[131] 1594 call WRITE _C(wak
1359 pop 5¢
(24 1560 dinz cl_bet _line
[dd 1561 [T ) 150t paraseter for upd_cols
9 1562 ve_cent
orre 1563 dean_scroll a¢ (8creen_Rht) iSset up tadle sointer
1560 []
1543 1)
tA) 1566 [
1967 €y &
00 1548 b 0
2840° 1569 hle ve_table
1370 hly be thl => antry for last line
1 Nl
1872 nl
1973 tuse alt. regs. for attr peinters
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157 sep

1979 le
157¢ taec
1877 ie
1578 o IRl =) 1st acon of dast line
1379 le lcale. sddrevs 87 attr tor last lane
1580 rees 1 88 dene 4a ATYBYT in Home RCN
158 reca
1582 rrca
1583 e 000000118
1584 or 010110000
1988 le Ry @
13864 le € N i1de =3 1lst attr byte of last line
1597 le [THRY
1300 le Bce man_cols
1509 and .
1590 ”e nle b¢ IRl =) let attr dyte ef Aent ts lost
1591 onm I line
1592 ser "l
1593 [X1] st
1994 ine LY}
1393 Push L}
1994 le | IO ] 10 = line counter
1997 down_suter [ 17] L}
159 1 de (M D)
1399 (L] L3}
1600 le e (ML) 1de <) deat for next line
1601 dec nl
1602 sueh ds iout dest peintar en stack
1403 14 [ FEN1.2%]
1604 oec L1}
1809 1¢ oy (M) Ide =2 source fer next line
1606 ine n}
L1407 on (3m)e Al tenchange dest gointer and tadle
1400 I oointer
1809 (1] deoy ML Iput sointers Ln proper repgs
1810 le a t 1s & scan counter
1011 sush oe
1612 doun_ianer le bey man_cols
1813 lete inove ocon down
1818 ie¢ bee 1%6-san_cols
1618 sed Al be Irl =) stert ef aAext scan
1618 [T doy N}
1617 sed My de
1618 os dey Ml ide =) start of nent scan dost
1639 sec L]
1620 Jr Nz, down_inner Jaere scens te de, se Jump
1823 oan
1621 1e 8ce max_cols
1622 latr issve attributes
162¢ le by 2¢%aax_coln
162% (1Y} [
16le ehe LI 13
1627 o doy M)
1620 *ye hl, bc
1629 o [ITRLTS
ousx
pep [ 14
e inz down_suter 147 sere lines o doy then jJuap
[TT] L}
1¢ by O icledr ten ltne
sall SET_PRINY P08
1 by won_cols
le 8y CDockgcolor) fset dackgreunt celer te peraanent
valvs
1é (aTYR_7), »
el _tes_line push [ 1]
“ L 1] c
cell MEITE _Cnan
LI sc
ding ei_top_line
14 [ TER ) lset poragmeter for upd_cols
v _tent call ved_rees
L3
(1]
[ 13
oep n
pos de
ses 1
1¢ bey 0

$This tadle centasns the sterting dddrens of eoch res far use in verticsl
T serelling

vs_table deta 4000w

este 4020n

dofe 4060m
4040
(X2 LL]
4040n
40Com
40E0m
ep90N
4820
4040m
(3 T1-L]
[ ]
4BA0H
(114 ]
Soty L1 L]
3000
3020m
3040m
J0a0n
dete $0M0m
dete 8040
[ XY $0COm
dote soeom




SPASYC CRINO/1L version 10.364.16 15-May-84 9151311
Serite services medule SPESVC.SRC

ALLOC 0000 ATTRSP sced ATTRSY scer AuTOuUR g001
SACKGC LIl ] 8CI0K eerr soCe0K g307 LACKS 1528
SCROPY oors 4 Reserved ({1131 sC3e Cnecus e282
CHBATT (121 (417314 EaT CHsast [ 2Y 1] CusLlC (131}
Cunowi tise CRROMZ (312} CLEARS €256 (4831} 9P
(181114 17Ca (482414 EdeS (-1 2001 [448:1} 0006 coLCRs €200
coLsLo [ 2 1) COonman LI} CONTY €340 ConT2 E4093 cagare (23] ]
caLogr (314 o ®oserved tCeexg g2r0 ozseLa ez08 DOwwsl eq1)
downso (11 1) O0WNSS eror t Reserved ENJUGH E23)3 Enasts €301
erasln €606 [$3 1844 £421 £s1080 [ 314 ] GETICH ene GALAGS [ 141
GLOBAL 0010 L} feserved nEIGnT 090) HSICON (1313 nesSCRE €506
10%0K (1 1] INETSC [ 113 ] InNITsS €219 INNER] €348 INNERZ [ 311
L Reserved LEFTII £609Y LEFTRO ESFD LEFTSS ¢S E0 LEPTSY ({21}
0002 " Reserved "axsco 0020 nAXSRO 0019 "axesP orea
2428 Mneextt E6sD LT aree NEG 0009 NEXTCN E30a
(114 NOSCLE E349 NOsCCL (23] ] “JsCve e397 L1134] €374
pPEC NEXTCHA (1114 NESSPR ETes ors E204 Curer} E34)
€309 aveRLa (L3 23 CveRur 0001 DVRuRQ a0 OSEXIT (L1 %]
Ledr gsaxl t493 Ld 1] PaARN] OFED PARN2 [-Ld 1
143 (L LLL] il ] ldd ] PRITHA 0o0os (41 Renerved
£3017 [£12 344 €399 314 RANTDP 5C82 RICHTY e430
0000 ROWILO tles Een2 RS INN g64C RYSOUY £6e0
tede Lo (314 ] E204 SCRATC orgEd SCREEN OFey
1230 SENSTY 0%¢0 o582 strsay E2C SETePR er08
(11} SnelK [ L1 31 Reserved sreC0D £000 sPRITE oret
e2se svCiCe DFES $C3C [ 14} E39r ucCi ES9Y
esed yprOARIL €712 E354 urosag 111) Ursivn (3414
[ 3] 14 yrssce ETTE Er3A 1)) gr2» vIsis g2F0
€980 vSeTas £960 [ 222 WIDTH 0002 wRgTEs €890
WATCuA E3TA WRTSSP esee ursson [241] 1] 5C3a \[2114] (11]]
Ne errers detected
1 wang foLow
: SUSTTL Les level 1/0 medule
.
] '
[ 1
1 1 Lew Level 170 Aodule
[d ]
1] 3 laputs! sarameters te desired service in appresriste registers.
10 i
1 t Qutputsel nene.
12 '
13 $ Description? this sadule prevides the fellseing lew level 170 servicent
1 1
13 1 Set_Prine_fas = sets the srint position
14 1 Write _Char =~ orites 8 Charscter 1o the current print pesitien
134 1} Goet _Char - roturng the charscter cede of the charscter at the
18 ' sired position
19 H
10 t These services are Daved on the routines SETCUR, uPCwiR,
a1 ' ong CTCMAR af the duslecelumn support cespenent af the
’ ) spplications Osvelopment Library.
) !
24 196000808 R0sARS (1}
ELd
16
2 § lemerte (Notet 311 syadole in upper cose are imported)
a¢
:0 1fres the Neme RON
Q
3 ivariadles
2
=3C78 33 voe Tev 144 L]
=3C00 34 ATYR P tay scoomM
3 111) i1 ASH P tav ]caen
*3Co1 38 P_PLAG cau L1410
=9CC2 31 viOw0C eay siCam
38
3
0 1 Buports
4
2 tVariadles
(3]
44 ' ehenld
43
(Y] 18ervices
[})
o 1 srate_Chary Set_Print_Pas,s Get_Char
(3}
30
[ 1) 1 Lecale
b1}
3 iCenstonts
t 1)
=0018 [ 1] serssz oav 24 246 linee
»3C00 £ 1) thraet e JecOOn $ rem char.table=100n
o934 !: gronst ouy CCorpat)=100M) tetd.qraphics chars.
14
(1]
(%] svariables
(1111} (1) ore L2410 ]
[T}
E890 JCo0 [} enhtel deote chreet | sderees of charatter tadle 37391
13 1 Cesfaulte te tsl06l systen
(1} 1 res)
2934 o6 griel grenst ose of std.grephice tel.97)9)
20 (Y} 1inten 20n 1 37%eS
FY E) (1] surpes 10218 § eurrent pesitieon (internzl 35739¢
(1] 1 tersal)
4000 70 dfagrs 4800n 1 current dinpley file sedre. 57399
(1] 71 saske § sesk te be smplied to $7400
12 1 ¢isslay croracters
¢ 7 sttert on ] $7403
[ 1] T4 stindn (1L H 57402
7 ]
[ 1] 1: attesk L § ettripute sask $7407
T



198800
]

WRITE_Cwar

Inputs?l & & ecnaracter code.

Dutautet 8C » 2330 = W«
® JLXX = errery XX €3 00

GCledols fess: ule
priv}
cntpl
dinlen
[T111]

Precedures Cslled: jdater
lépeen
upgatt
stosen

Preocedures Called Syt DISPLAY _ChuaR
v_SCROLL

Descristion: tris service erites the ssecifiesd chorascter te the current
Print pesitioen,

'
3
]
H
)
1
)
]
H
3
i
)
1
1 Gledals written: nene,
1
]
)
]
)
1]
]
'
1
]
)
]
1

s 1 srite_char push ot
03 112 [ L] de
es 113 Sush nl
€C tale 11 call lesttr I entry with code in o
s | 9ot sttridute snd mesk contrels
114
117 I entry to use attritute values in
1 | internal veristies without reloading
s o ev0r 11% wrehdl call lesosn 1 lesd registers for current pesition
1190 ) scecursor positien fres ‘curpen’
121 ] sy files sgdress Vree ‘dfsers’
112 $ asce ar chor, ta be eiseloves
13
124 push [ 1] 1 Seve curser poeltion
(1] 129 (11} I tent 1f escis sointanle (On-7e)
19 128 € Wrehl2 1 yes
"0 12 ”wnr § test 37 wtd, graphice (AOR=0N)
(1} 110 €y Weenlil
eb 3CT8 129 dey CULE) I usor-getined greprics(90n=asn)
130 » )V eqjust adorese-iCON
70 13 3 10 1 adjust for inges 3nAto tadle
oC 12 wrenl)d
o8 Lee: 1)) erentt bcy C(grtol) i eddresn of graghice tadle
0 13 eon 1 sdjust for inges 1nt0 teele
[ 1} 139 wrchl)
o0 B8%0 13 orehll 8¢y (ertel) 1 cheracter tadle
137 erenl} seq nl 1 devpegniin cisplay file
(1] 13 LI
13y 1, I eods 16 Lnden inte tesle
1e0 als R}
LYY sl M)
142 nle 0L
1e3 Ny be t nlepinel pottern 1n tenle
184 [ 13
18
144 o ¢ 1 tent 4f end of line
147 ]
(11 148 8 (linlen)
[ 2] Jan ngy Wrehle
18¢ e T stert ¢f nes line
131 » 1 tump line mo.
182 ¢ 8 1 Jinlencioptart of lire
[2) 13) I weehly
3 renla
::s :r:h:l tae * } here te but character 1n eteplay file
(4] 134 sren? prsh be I eurser posivion
(1] 187 push nl § display file adre.
14 2899 158 le oy (Saskd)
08 #r 159 14 b -1
1# 180 rrs
39 01 181 1e €y wrchyd 3 4f xoring new into old
L3 162 inc [ 1 be=i Af xoring 0 {f not
b 183 wrchl rea
ir 164 rea
L 1] 168 aec o 8
.r 168 14 € 8 3 cwel for inverse =0 Lf not
3¢ 09 187 id 8 0 1 scan count
ar 140 ond
(1] 149 os » Pl
(-] ] 170 orchs 2} at’
18 1 le 8 (de) 1 old bit row
a0 112 ond
ag 173 EY 1 (rD)
Ay 174 ner 3 1 invert 4t c¢s-}
12 178 td (de)s a i vodate displey file
(1] 174 o aty af”
i 11 inc 4 ! next scan
23 178 ine nt I nmext byte 1A char.file
b1} 179 doc [] 1 test Lf mors scans
20 Pe 190 e nEy wrchs
15 in orch? doc L] i sdjuet af adrs.
(1] 18 on dop M) $ 41 adre, to M)
(4- B 113) 183 call update ! vpdate attribute byte
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nl § starting address
[ 1] $ curser position
€ $ sejust curser
L} $t adjust df edéress
wrehat steesn 1 store new positien
gesdret €y 0 1 returns becel
errret b ¢ 3 enter here with ¢ nen-zero
nl
[ 1]
[1)

SEY_PRINT_POS

Inputetl § = row
C » coluen

Qutputel 3C v G303 - O
Glepals Resa: mone.

Glebeals Writteas nane.

Procedures Called: convin
usapesn

Procedures Coalled Oyl OISPLAY _(wal
v_SCaoLL

Descriptient this service sets the print pesitien te tre specified roe
are colusn, The ree position sust de in the ranje 0..2)
are the column se31t10n sust bo LN the renjs O..)1.

sssenvesse S00P00ES00000RCARGAEIESTE
set_print_pes st
de
nl
cenvin 1 entry with linescol. in B¢ reg.
1 convert t0 internal forea
updpoen I calc. and seve the print pesn,
ce I return peed
be O I enter Rere with ¢ non-zere
nl
[ 1]
af
. .

o e W s B et e m e L ae e ey W A e me =S er e

CaT_Cwanr

Inputel B o rew
C = caluwn

Outputel & s character codee 47 & chara Lo foundy 0 etherwise
[14 orx « OR. mGtch found, XX s &
» 0000 = OX, ne match Toahd

Gledals Rendt chtdl
stindn
artol
vas

Glebalse Writtent: gtinan

Pracedures Calledl convtn
calepen

Precedures Called Byt Put_SPalre

Geecriptionl thas Service roturas the character code of the charascter
at the specified screer lecstion. The ree and coluan ayst
be tn the range ssecifios sdeve for Set_Print_Pes,

get_chor ourh de

Sush [}}

call senvie 1 entry with pegitien 4n oe

§ convert te internal forep

(113 salener 1 get @i oy file adrs.

Y dey (chtdl) I char tadle

le b 9% § ne. of printadle charactere

| ¥ 2 00N 3 set adjusteent gnaex
gteny le (gtanda), o

ine ] § adjust te start o7 tanle

on doy N} $ of ssrs.in deicharcset in W]
stenl sueh (13 t count

e 1 . in ot
L} H} « AR ehOr.tedle

l¢ 8 (de) ] tres of

zer rl) 3 teet apainst char. sot

e e gten) i eateh

sudh at

l¢ 8y Cgtingda)

< ”0n § test LY stde.graphics

3r A3 9tenl)

sep [1

3 gtene 1 do net test fer inverse
[1T1.}3] sep at

inc L] 1 test inverse
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(300} 30 2o P12} e nZy grenéd
]

t9en 117 293 dee 1 en=] for snverse
[14 b 1) 1710 ) le tr I co0 feor match =] for tnverse
294C 06 07 298 le b 7
19t 1e 196 gtedld ine . 1 nent scan in @
290 }Y) 297 ine [} I next Byte Sn char.ost
2930 1 190 le as (de)
¢ at 29 sor [L3%]
€952 Ay 300 e .
e95) 10 19 301 3r nte glchd i ne match
E9ss 10 PY 302 (XL stend } fer next scan
303
304 1 Rere 4t satch with (epdechar 4n char sot
309 § Copellochor.in sisslay file (smeS)echor,
306 1 ceunt
307
" 308 L ITOR ] 4 s®=1 3¢t mateh on fnverse
<l 11 [ 3
[3) 19 e
[} 311 be
oF M2 cy & 1 becount te=1 Lf aatch on inverse
s taey 313 8 (gtingx) 1 sdjuet char, tade
”’ e [ ] I aschsr,code
't 210 318 t{L] 1 test 4f space
0 03 3ié nRe gtchIl
[ 14 n7 [ 1 test 4 oatch on Anverse sRaCH
20 02 ne nEy otend?
it e ns &y ¥n 1 ot code for grasnics bleck
114 320 gtendl te 8
o 00 pL3) b 0
10 2C ::; ac onit I ehar.coae 4n & ang in b
[1} 3is [AL 1L} L} t nere when Ao seteh
[ 3014 11 e008 329 dos 8 1 loex at ment cror. ir set
o 1 3¢ Ny do 1 cher. set
tor} 1} 134 [ t enor. in af
19t%e c1 e e t ehor.count
(3 24] 10 80 :;: tenl 1 leox agate
13 1 here 1o test 1f done
»
333 oy N1 1 ¢f asrs.te n)
33 oy (gtinan)
338 (] L] I teat §f std.chr, 0t
3 Ay grens § tey grephice
b3 24 des (3renl) 1 ste.grophice tadle
338 | PIRY ) : antries
339 & PON ]
o8 gtehl
Jei atehs L1 L] 1 test 1f std.grashics
o2 a1, gtens 1 dene 17 et
14} 40, LUDL) 1 tey user-gefined qrasnrics 9res
Jes [] 1 sdjust aderann-104n
1134 e 1 ne af entries
Job 8e Qadn 1 tndes
147 [LTLH
b 1Y | [111.1] cy O 1 here shen ne saten anyuhere
a8 ] 1 set 8¢ on@ sujere
130 oc enit L}
331 de
152
139
3%
;” 10000000000 IORINGRNIN0000D00EITNGNENEUIPONENUSESOIRNREINSETIROOEOOES
$6 ]
b1 1 COnven
b 21} '
35 1 Insvtsl § ¢ row
111 ) C = gelvan
361 )
182 1 Cutputel b o sov 1n internal fersqt
369 ] € o eoluan n snternal forast
s 1
309 ) Glosale Read! linlen
b 113 3
o7 1 Gledsls Written! nene.
o8 1
389 1 Procedures Called: nene.
310 ]
mn § Precedures Called Sy: set_print_ges
n 1] get _char
313
e 3 Descrintion! this reutine converts the res and colusn as used by
3719 1] Set_Print_Pes and Get_Char into an intensl fo
:;: ] By the other routines in this msodule.
!
e ] susee
e
30
€990 3s £994 301 convie lae 8y Clinlen)
(2 71 ¥ 14 302 ane ]
£943 [}] 30} sud <
t9a2 (14 e lae co @
€943 3¢ 310 3ss la 80 SCroz
($711) "0 Jas sud L]
£916 (2] 387 la LT
€947 < 339 ret
oo
130
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€920 €L t9ar
1 ] €C tenr
t <o

€8 g9

te
16
(1]
L 111
'y}

a0

@ 0 00 Um e o *F Ge Yo @b S Ge 0 S0 e ve ne 00 A be 0e

uPOPsOSH

Inputs: 3 = row in gtnternal forsat
C = colven 1n Linternal fersat

Cutoutsl nene
Cledbals Read: neng.
Cledels dritten: nene

Srecoqures Colleds cal
stpesn

Preocedures Colled By: set _print_ses

Description: Inis reutine set the srint pesitien te the specified velue.

upiooen 1 enter here with dcrlinescol.in

I Anternal fermat

call calcoes t calculate mesition
csll 3 stere up
ret

caLcpcs

Inpute! § » eaw {n internal ferast
€ = colusn in tnternal ferant

Qutputel wi o sgdrens in siselay file
Glebeles Reaea? lanien

Glevale writvreni nene.

Precocures Called! lnou

char

Precedurss Colled Sy: got
L

Dencrintient thig reutine calculates the 1tion AA the discley flle
Lorrespending te the spocitied res and coluan peattion,

colener call lapy 1 9et diselay file scrs,
le a (linlen) I add column offaet
1ne L}
sud €
le o 8
le¢ [
add Rl do
ret

teose [}

(.1 1]

Insutsl § » ¢ouw in tnternal fersst
Qutputet nl « sdédress in gispley file of atart of line 0.
Clebals Reads VIONOD

Gledals Writra.nt nene.

Precedures Coldledl nene.

Procedurens Colled Syl calcoes

Oescriptiont this reutine calcvlates the a¢

An the displey file. Tnge 3¢
scan lina.

4ress of the stary gt cov B
the firet arte of the tiret

1ndw i got dieplay file aqer .
t for atort of ltne tn &
14 oy vcro2
svb
1 o &
rrca
rree
rres
ond Sadn
1¢ e o
14 ay @
and 10h
or Y1
le hy 0
le 8 CYIDNDD)
(233 [ T ] i test 4t 1}
ret 3
1e s 20N 1 set to 012
or [
1¢ LTI ]
ot
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(3134
(3134
8900
(311

£9¢7

€0 o3 489S

12 e

(1]

60 o8 2093

[111)

Eale
2894

(1114
En9e

jovessseesssenss el
3YP03N

Insuts? BC = current print pesitien
ML = efsclay file sddrese

Cutputs! nene

Gledsle Reas: nene.

efadrs
Precesvres Called: nene.

Procodures Callec¢ Byl srite_shar
vodgeen

]

'

l}

L]

'

1

1

1

]

$

1 Gledsls writtent curoes
L]

1]

1

]

3

:

3

1 Descriptiont this reutine saves the L{naputs LA the sppresriste varistles.
!
L

steeen aters cvrser pesftien
ie [ 1]
1¢ Cetoara), nl
reot

(Y1411
Inputet nens.

Butavtel 8C o current orint gositien
"L = gurrent ¢1iplay file eoeress

Gledals Reses curpen
efa

Glovaly writtenl nene.
Procedures Colledl nene.
Procedures Called Byt write_char

Qescrinstiont this routine retrioves the turrent Rrint pesition ene
dasploy file adarese froe the appropriete variaples,

S9BE0050003000V R0 CNPERIENE ssseee ssncee

lesssn 1 lesd cureer sesition
14 84y (curpen)
1 T hi, Cetasrs)
ret
1000000800000 OORRIDICRINS L] sssevs

['LI-TRAL
Inoute! ®L = sddrans of any sesn Line of & chorsctar pasitien
Outputetl mrens,

GClebalu fesal sttiyt
k

.e
Glebsls Written: neone.
Procedures Called: calcatt
Precedures Called By: write_char
Oescription! tris routine updates the attridute byte for the character

position fdentified by the address in Hi. The attribute
value written 19 teken fros the sttdyt variasble.

e e 0 s G0 a0 e S e e e -

updatt t uwpdate ettridbute byte far cherscter
3 Just printed
T hl = any scen of char.in af

call calcate I sdrs. of sttridute byte to hl
le ay Cattoye)
le [ t current sttr.value to @
14 Cateask)
le¢ 1 mask to ¢
le 8y (maskd)
le by & : flags to b
le 2 (h1) : byte from attribute file
nor ]
and ¢
zor [ I nes sttr.for 03 olg for 1
bit 4y b I set ink cesplesent of paser?
Jr 2o updatl
and orten 3 set ink to black
[ 13} L IO ] 1 ts pacer 4-7
3r nzy vpdatl i res - use 2lack irk
or 1 t no - enite ink
vodati L33 és 0 3 set psper complement af ink?
i Ty updat? i
and [ 131 I set paper to black
[ 131 0 1 ts ink &=7
3r nEe updatl I ves = use black osper
or I 1) 3} no -
updatl le (rl)e » 3 te sttridute file
ret



capcary

Insutst FL = address ef any scan ef 3 cheracter sesition

Quteutel Nl = aqdress of attridute arte

Gledals Readt nene.

Glebals vritteni nene,

Precedures Called! nene.

Precedures Called Oyl updatt

Desgristiont thie routine calculatos the address of the attribute byte

corrosponding te the charscter positien 1dentified eith
L%

>
~
-
-t on e s % 40 T G S5 wm TS o e 00 o 0e we

tale 7C (13} caleatt le [T ueper bByte of address
[133) or (1Y} reca

CALe or (13 recs

[ 1314 or (113 reee

[ Y3V ] e 03 (3] and a3n

CAlLA e 39 [ 11 or E1 L)

BAlC  CB o (13 "t | Pl

taLt as 02 [ 2% ] 3 %y calecal
e P 20 [11] or { L]

[ LI 34 6350  ealeal le LT}
242y (1} rot

test which af

[12]
edra. of sttridute in €12

LoATTR
Inputel nene.
Gutputet nene.
Gledale Read: ATTAP
wasa_#
»_PLAG
Globale written: atteyt
attmsk
saskd
Precedures Calledi nene.
Precegures Colled Wyl write_chor
Descriptiont this reutine sets the values af the vertadles used by this

nipulating sttributes with velues frem the
wariabhles used by the mame A(QM.

-
-
>
- e . - s e AR T G M At s W e W e Gp e me 4 an e

2A2s 081 lasttr 1 lesd tnternal attridute veriadles
1’ systee varisbhles

ot I save »
0 CATTR_P)
Cattoyt), o
8) (masx_#)
Cattmek), @
oy (P_PLAG)

$Ced
(127}
scae
(1217
5y

I shift odé Bits te even
{msaskd), o
et

t Standars greshics characters

690 graat  defh 00CEO000 1 sede 0O graphices seace
[32) [ 0000E300

100 00COCO00D

701 000000000

T02 (1111111

103 0300cC0000

104 ¢0c02000n

708 80020000

704

07 000%111d» $ cede 01 orephies
108 00091211

TCce 000211110

1o coso1111e

1t 0000350000

712 00032300

3 000300000

e 000200000

119

121} 111180008 3 code 02 sraphics
ney 11113%00

021 13113000y

729 11113000

120 000320000

121 $000%0000

12 00002200

123 000330000

724

128 1113181 i sose 83 orashice
724 11111t

127 11111111

20 133111118
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00050000
906003000
000023000
00C02000»

000000900
400000000
400003000
90082200
000CL112e
000011310
b 60001111
00001111

¢0001183e
000C11t1e
00041311
600013130
000011110
000011311
§00ci11e
00001111y

111300000
111880000
111132000
1113C0000
00031t1te
00401111
e0001111e
800011l

11111
1131111
11181111y
1111t
000C1111%0
Q0v01iile
0003111te
00001111

000¢00000
9%00Co00
000322000
Qoocinooe
11313300
11110%0Ce
11110200
111102¢0

0oociiite
00211110
g0¢: 1311
06021111
11£:0%000
111230000
111253000
111330300

111290000
111209000
112222000
11125000
111229000
112290008
111250000
115252000

11101111
1110113510
1110831110
111011110
1110C0000
112ac00000
111063000
113050000

902000000
002 0c2000
002QE 2000
005003000
13121111
11431181y
112381t
11123111

003Z1111n

11123111
111111110
b 111%:1110
11111113

11313153000
1113C3000
113163000
1231C2000
113211120
11131110
111131tl0
11131311

11111110
3tiittte
111131110
111211110
11131110
11111111e
111311t
11131110
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code 04

code 08

4 code &C

srophice

grophice

Jrasnice
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grashicse
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graphics

grephice
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graghicse

. srasphice
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APPENDIX D
TS2068 PCB Assembly and Schematic Diagram

The following Appendix contains the PCB Assembly Drawing, the
PCB Parts List, and PCB Schematic Diagram (a "fold-out" page
located just inside the back cover). The Table below contains
some corrections to the Schematic Diagram.

***T7S2068 PCB Schematic Diagram Corrections***

Page 34 of the Technical Manual shows pin 9 of the joystick
ports grounded as it should be. The traces were left off the
TS2068 PCB.
VR1: U3-33 goes to VR1/Q5
Q4: Connect base to R55/R54
Solder dots on horizontal lines below keyboard:
Ul2-4 to U3-65 (WR)
Ul2-5 to U3-66 (MREQ)
U5: U5-2 to U3-38 (A7R not A7RB)
Pl: P1-4B +15V (not -15V)
U21:

Ee

ol B g
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APPENDIX D

TS2068 PARTS LIST

COMPONENT QTY
DESCRIPTION DESIGNATION PER ASSY COMMENTS
P.C.B. {Fabrication and Artwork) REV 3A
CAP. 0.1 uf, Ceramic, Axial €c2,7,9,16,24,30 23 -20 +80% or GMY
31,34,35,37,39,43
TEMP Z5U
44,48,49,50,51,52
53,54,55,56,57
CAP. 0.01 uf, Ceramic,Axial C11,12,14,33,61 8 -20 +80% or GMV
62,68,69 TEMP Z5U
CAP. 0.001 uf, Ceramic, Axial C8,45,46,47 4 -20 +80% or GMV
TEMP Z5U
CAP, 0.047 uf, Ceramic, Axial C10,15,74,75 4 -20 +80% or GMY
TEMP Z5U
CAP, 20pf Ceramic Axial c23 1 -20 +80% or GMY
' TEMP Z5U
CAP, 39pf Ceramic Axial c20 1 NPO
CAP, 43pf Ceramic Axial c19 1 NPO
CAP, 56pf Ceramic Axial C25 1 NPO
CAP, 75pf Ceramic Axial C32 1 NPO
CAP.120pf Ceramic Disc C59,63,64,65,72 6 -20 +80% or GMV
73 TEMP 75U
CAP.470uf, 25V AL Electro- C3 1
lytic Axial
CAP. 1 uf, 16V MIN AL Electro- c21 1
lytic Axial
CAP, 47 uf, 16V MIN AL Elec- cal 1
trolytic Axial or Radial
CAP. 1000 uf, 12V MIN AL ca0 1 LOW ESR
Electrolytic Axial
CAP. 1000 pf, 50V MIN FILM C36 1 +/- 20%
MYLAR
CAP. 100 uf, 10V MIN AL Elec- C58,67 2
trolytic Axial
CAP. 6-50 pf, TRIMMER C5,18 2 NPO
CAP, 0.47 uf Ceramic Axial C60 ] -20 +80% or GMV
TEMP Z5U
CAP, 33 uf TANTALUM cn 1 +/- 20%
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APPENDIX D
TS2068 PARTS LIST

(continued)
COMPONENT qQTY
DESCRIPTION DESIGNATION PER ASSY COMMENTS
CAP. 68 pf Ceramic Axial C70 T =20 +80%7 or GMV
TEMP Z5U
CAP, 24 pf Ceramic Axial C29,27 2 -20 +80% or GMV
TEMP Z5U
CAP. 47 pf Ceramic Axial c28 1 -20 +80% or GMY
TEMP Z5U
RES. 300 OHM, 1/4W, +/-5%, CF R23 1
RES. 200 OHM, 1/4W, +/-5%, CF  R19,50,54,55 4
RES. 100 OHM, 1/4W, +/-5%, CF  R58 1
RES. 240 OHM, 1/4W, +/-5%, CF  R24,28,56,57 4
RES. 68 OHM, 1/4W, +/-5%, CF R2 1
RES. 680 OHM, 1/4W, +/-5%, CF  R13,68 2
RES. 390 OHM, 1/4W, +/-5%, CF R74 1
RES. 1K OHM, 1/4W, +/-5%, CF R11,33,34,35,36 8
38,42,62
RES.1.5K OHM, 1/4W, +/-5%, CF R4l 1
RES.1.8K OHM, 1/4W, +/-5%, CF R29,30 2
RES. 620 OHM, 1/4W, +/-5%, CF  R52 1
RES. 2K OHM, 1/4W, +/-5%, CF R22 1
RES. 3K OHM, 1/4W, +/-5%, CF R32 1
RES.2.2K OHM, 1/4W, +/-5%, CF  R61 1
RES. 110 OHM, 1/4W, +/-5%, CF  R53 1
RES. 510 OHM, 1/4W, +/-5%, CF  R69 1
RES.5.1K OHM, 1/4W, +/-5%, CF  R31 1
RES. 10K OHM, 1/4W, +/-5%, CF  R16,40,60,70 4
RES. 13K OHM, 1/4W, +/-5%, CF  R26,27 2
RES. 20K OHM, 1/4W, +/-5%, CF  R44,45 2
RES 62K OHM, 1/4W, +/-5%, CF R9,73 2
RES.100K OHM, 1/4W, +/-5%, CF  R15,49 2
RES.220K OHM, 1/4W, +/-5%, CF R43 1
RES. 75 OHM, 1/4W, +/-5%, CF  R46,67 2
RES.1.710K OHM 1/4W, +/-1%, MF  R6 1
RES.3.32K OHM 1/4W, +/-1%, MF RS 1
RES. 10K OHM, VARIABLE, LINEAR VR1,2,3 3
RES. 330 OHM, O.5W, +/-5%, CF R4 1
RES. 56 OHM, 1/4W, +/-5%, CF R65,71 2
RES. 0.110 OHM, 3W, +/-5%, R1 1
Wire Wound
RES. 20 OHM, 1/4W, +/-5%, CF R63 1
RES. 82 OHM, 1/4W, +/-5%, CF R64 1
RES. 22 OHM, 1/4W, +/-5%, CF R66 1
RES.680K OHM, 1/4W, +/-5%, CF R14 1
RES. 47K OHM, 1/4W, +/-5%, CF  R48 1
RES.390K OHM, 1/4W, +/-5%, CF R72 1
RES.6.8K OHM, 1/4W, +/-5%, CF R12 1
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APPENDIX D

TS2068 PARTS LIST

(continued)
COMPONENT QTY
DESCRIPTION DESIGNATION PER ASSY COMMENTS
DIODE TN4T1438 CR4,5,6,7,8,9,10 25
11,12,13,14,15,16
17,18,19,20,21,22
23,24,25,26,27,28
DIODE, Schottky 1N5821 or CR1 1
equivalent
IC, UA 78540 NPC, Switching Ul 1
Regulator
IC, SCLD u3 1
IC, LM1889N, Video Modulator U4 1
IC, 74LS244N us 1
IC, TMS4416-15 (150NS) MOS u6,7 2
Dynamic RAM
IC, UA 78L12 Regulator us 1
IC, 74LS245 U9, 15 2
IC,74LS157N uio, 1 2
IC,TMS4416-20 (200NS) MOS U12,13,17,18 4
Dynamic RAM
IC,AY-3-8912, Sound Gen.and ul4 1
I/0 Port
1C,23128 Mask ROM (16K X 8) u16 1
IC, CPU Z80A u19 1
IC, 2364 Mask ROM (8K X 8) u20 1
IC, 74LS00 u21 1
TRAN. PNP D43C} Q1 ]
TRAN. PNP 2N2907 Q3 1
TRAN. PNP 2N3904 Q7,8 2
TRAN. PNP 2N2222 Q5,4,2 3
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APPENDIX D
TS2068 PARTS LIST

(continued)
COMPONENT QTY
DESCRIPTION DESIGNATION PER ASSY COMMENTS
EMI FiTter(Bifiler) 2.2mh L 1
Inductor 230 uh L2 1
Inductor .33uh Axial L3,4 2
Inductor .12uh L6,7 2
Crystal Oscillator 14.112 MHz Y1 1
Crystal Oscillator 3.579545 Y2 1
MHz
Switch SPDT, Rocker SW2 1
Switch Channel Select, SW1 1
SPDT Slide
Video Jack Insulation Pad 1 Under J7
Jack, Right Angle RCA Video J7 1 Moni tor
Jack
Jack, Mini Phone, EAR & MIC J2,3 2 Tape
Jack, COAX, DC Power, 2 1/2 J1 1
MM Pin
Jack, Phono J8 1 Assembled to
Shield, R.F.
Connector,Cartridge 2 X 18 Jé 1 Key between
Pin 0.1" Space Contact 446
Connector,Flex Cable 14 Pin J9 1 Keyboard
Connector,Joystick 9-Pin Male J5,6 2 Joysticks
(D Type)
Shield, R.F. Button 1
Shield, R.F. Top 1
Heat Sink HS1 1

Heat Sink Insulation Pad
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APPENDIX D
TS2068 PARTS LIST

(continued)
COMPONENT QTY
DESCRIPTION DESIGNATION PER ASSY COMMENTS

Socket, IC, 28 Pin 2
Socket, IC, 40 Pin 1
Speaker, 45 OHM, Mylar Cone 1
Jumper Wire Wi, 2, 50 3
Ferrite Bead L5,8 2

PC Board Assembly,Daughter
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APPENDIX E

Expansion Buss Comparison of
TS2068, Sinclair Spectrum and ZX81

TS 2068 SPECTRUM ZX -8l
BOTTOM TOP BOTTOM TOP BOTTOM TOP
GND GND
SPKR/TAPE 21— EAR A, —4— A,
+15 v -4— A7R A, EA“
+ Sv-Y—p, Sv D, 5vj:o,
N.C.-3—n.c. ov-Y— 9v ~X— NANTS
PWR GND ~14— D, ov -$4— D, ov -4—p,
PWR GND ~8— D, ov-4—o, ov-4—p,
cwx 24—, ck-84—0, cx —0o,
Ao e D, Ao D Ao"z'l-oo
A 4—p, A %o, A -0,
A, H—o, A, 210, A -0,
Ay3—0, A, -0, “ o A 0 «
A8 M INT JORQGE “H—iNT W o  A,4—WNT
A8 LB Wi ovi—wmi © 5 aB-mm 2
A8 HALT Video 31— RALT A, - HALT
A, — NREGE Y {8 HENRG A Y~ BRED
A, 21— iORGB v Q A, 21— ORT
Ao RDB uS_&D Ao 22— RD
A, £ WRB BUSHG “Y4— WK A, 44— WR
A.f—'—m E-E—S—E?'&_"SV A. ! m
A, WATT A, 24— WAIT A, Y WA
A, 21— BUSRa A .2y A, =3— BUSRG
A, RESET Ay 12y A, 24— RESET
A, I A, M A.ﬁ:m
N.C. RFSHB ROMCS RFSH ROMCS RFSH
RGB Red EXROM BUSAK Aq
RGB Grn ROSTS AyE4— a,
RGB Blu BE A,
— 10 A,
VIDEO 21— souND
6ND 22L_ gND 295




APPENDIX F

August 1985
Bob Orrfelt

TS2068 MODIFICATIONS FOR EPROMS

There are a number of errors in the TS2068 Home ROM and the Extension
ROM. The errors can be corrected by using EPROMs. The following
modifications are necessary:

J“"P"'

Junper
Exten51on

Home
(‘u‘f 26

Non-component side of the pcb,
0. Remove ROMs,
1. Cut the trace between U20-26 and U20-27
2. Jumper pins 1 to 28 to 27 on each socket.

Cw To U6 pin 2L
cut Frace -_’XW 3 r
A”Y (

w3/ wa

wr O—sTe Ure prr 27
o

Component side of pcb.

3. Remove the two zero ohm resistors W1 and W2.

4, Cut the trace just above and to the left of hole A.

5. Add a jumper from hole A to the trace. This connects MREQ to
Ul6 pin 22.

6. Add a jumper from hole C to hole B. This connects ROMCS to
U16 pin 20.

7. Use a 27128 (16K) EPROM for Ul6.
8. Use a 2764 (8K) EPROM for U20.
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October 1985
Bob Orrfelt

Proposed TS2068 Home ROM Corrections and Improvements

MHI fix.,
gasp 23921 JR Z,q@7aH

DELETE d2lay timing.
8351 81aiad LD BC,0021H

m

: C c USR chunk selecti .
933¢ o8 PEC B 339F ESSO  AND GOH
?355 B@ oR 2 33A1 2818 JR Z.,33BEH
@357 20FB JR MZ,0354H 33A3 D542 sUg  A,40H
23539 F1 pop aF 33AS5 FAB733 JP M,23B7H
835A 18D2 JR Q32EH
iw f¢ Liger EPRO: aaramaer.

Optional turn on message. PRI E o D L S
fLast character add 3aH? 0028 34 'Ds 54-H
1118 Property orf Bob d92C 37 DB 37H
1128 Drr fe '.t I EEENEENEEN] 9920 SB DB EBH
1-1-38 2 8 ® T m 2 2 3 % 5 R B & x2S BQEE 8D DB SDH
1148 .. d02F 92 DB 92H
INT -55536 etc., grrc-rs.
S3FL P9 PQEH AF More for EPROM proagrammer.
33F2 3C INC A HoES b3 bk
gg;i gg gg E 37B9 212B0@ LD  HL,@028H
33FS C2E435 JFP  NIZ,35E4H g;gg §§ EgD E,g
33F8 C3EF35 JP 3ISEFH A= EE -2 R

, THL)
3SE2 181R JR 3ASFEH 37BF 258305 LD H.35H
388 o3 re. ThLi A 37C1 DO EXx

: - g 37C2 AF XOR A

35E6 23 INC HL 3552 RS rET
3SE7 73 LD {HL} ,E ng v :Fp
35E3 23 INC HL 7C4 00 NO
35E9 72 LD (HL) , D :
3SEA 2B DEC HL
35EB 2B DEC HL
3SEC 2B DEC HL
3SED D1 POP ©E
35EE C9 RET
35EF F1 POP AF
35F@ 2B DEC  HL
35F1 3691 LD {HL} ,91H
35F3 23 INC HL
35F4 3680 LD {HL) ,3@H
35F65 3C INC A
3SF7 18ED JR 3S5ES5H
35SF9 FFFFFFFF blanks
3SFD FF
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