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PREFACE
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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 Rd .

,

Colton, OR 97017.
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INTRODUCTION

This manual provides detailed technical Information on the T1mex
Sinclair 2068 Personal Color Computer. In conjunction with the TS2068
User Manual, It 1s Intended to assist the reader 1n understanding the
architecture, hardware and software features, programming techniques
and I/O 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 logical
connections. These components are:

Control Logic - SCLD (Standard Cell Logic Device)
CPU - Z80A 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.g., 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 1s automatically
enabled In the Home Bank.

Memory selection and I/O are controlled via the I/O
ports. These topics are covered in detail in later
sections.



FIGURE 1.1-1
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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/O for Standard Peripherals

o keyboard
o video screen
o 2040 32-col. dot matrix printer
o cassette tape
o joysticks
o software generated sound (BEEP)
o programmable sound chip (SOUND)

- 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. Figure 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/O routines.

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

SYSTEM INITIALIZATION
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1.1.3 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 language 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.
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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 units are described in the following
bcL 1 1 U lib .

SECTION FUNCTIONAL 1INTT

9 11C.I.I ml. Muapter
C. \ . C voiuage Keguiai-ion
9 i£.1.0 i-oUM L»ru
9 1^1C. 1.0.

1

n aa ma ^ t+ D #»Aaaress bus
9 1^9C. I . O. C UdLd BUS
C. I.J.J uontroi oignais
C. 1 . O. H AD Cafur L.ooe reicn
C. 1 . O. 3 Mamnvu nr An /UD TTF

c. 1 . J.

O

T /fl DFAn/UDTTFl/U KCMLI/WK X 1

£

? n 7c. • 1 • O • / Mac^aHlo Tntavtviinfi' n nndsNau ic inLcrruption
9 1 ^ Qc. 1 . 0. o Non-MasKaDie interruption inmij
9 1 A nnuKUM
9 1 K(1.1.0 oot/ DAM

oils. KAM
9 1 C£.1.0 Sound Generator
9 17C.I./ joystick Port
9 1 ft L.ontrui Logic.

2.1.8.1 Bank Selection Logic
2.1.8.2 Z80 Clock Generator
2.1.8.3 Display File Access
2.1.8.4 Interruption Generation
2.1.9 Keyboard
2.1.10 16K Video Display RAM
2.1.11 Video Generation
2.1.11.1 Composite Video
2.1.11.2 RF Modulator
2.1.12 Cassette I/O
2.1.13 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
AC 60Hz.

14 to 25v
DC

2.1.2 Voltage Regulation

Unregulated DC from the AC Adapter is supplied for

regulation 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 V regulator.

Characteristics are as follows:

SUPPLY VOLTAGE RANGE CURRENT RANGE

5V 4.75 - 5.25V
12V 11.5 - 12.5V

200ma - 1.0 A
20ma - lOOma

JWWYVv.

14 to 25v
DC fwvwv\_

REGULATOR

> +20v

-» +5v

> +12v

-> GND
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The 12V regulator is a 78L12 series regulator while the
5V regulator is a switching supply utilizing the 78S40
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/O

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
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2.1.3.1 Address Bus

Output from the Z-80 are 16-blts of address
Information, AO - A15, which are high-active
tr1 -state signals and address for memory data
and I/O device exchanges.

2.1.3.2 Data Bus

These Input/output signals from the Z-80, DO -

D7, constitute an 8-b1t bi-directional,
high-active, tri -state data bus used for data
exchanges with memory and I/O devices.

2.1.3.3 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 1n Table 2-1.

2.1.3.4 Op Code Fetch

The timing during an Ml cycle (OP Code Fetch)
is shown in Figure 2.1.3-2. At the beginning
of the Ml 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 RTJ signal 1s 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 ~R"D~ and MKETf 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 signa l indicating a refresh read is to
begin when MREQ 1s 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 WrUJ
and R~D~ signals used as in the fetch cycle.
During a write cycle theW 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 WT signal goes
active. Figure 2.1.3-3 illustrates.

10



FIGURE 2.1.3-2

INSTRUCTION OP CODE FETCH

FIGURE 2.1.3-3

MEMORY READ OR WRITE CYCLES
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2.1.3.6 I/O READ/WRITE

During I/O operations IORQ and "RTJ or TIR 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
RTJ and TIR 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 I/O
port, respectively. Note that external I/O may
stretch the activation period of the WAIT line
to extend the I/O cycles.

FIGURE 2.1.3-4

INPUT OR OUTPUT CYCLES

AO - A7

IORQ

RD

OATA BUS

#
WAIT

WR

OATA BUS OUT

R««d

Cycle

1 WflW

•Initrtad by Z80 CPU
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2.1.3.7 Maskable Interruption

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

FIGURE 2.1.3-5

INTERRUPT REQUEST/ACKNOWLEDGE CYCLE

INT

AO - A15

Ml

MREO

IORQ

DATA BUS

WAIT

RD

_ Lai M Cyd* _
ol liHtructkvi

LmI T Suu

l»C

-Ml-

I refresh"

J

L_

.TT.

Mode 0

In Interruption Mode 0, the interrupting I/O
device places any instruction on the data bus
during the I0RQ activation and the CPU executes
that instruction. The RESTART instruction is
commonly used for this purpose. RESET will
automatically set Interruption Mode 0.

In Interruption Mode 1, the CPU executes a
RESTART to Location 0038H. 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 ART Input to the Z80 sets the

internal latch which 1s tested by the CPU at

the end of each Instruction. The NMI has

priority over the maskable Interruption and its

reponse 1s Identical to the maskable
Interruption (Mode 1) except that the call

location 1s 0066H instead of 0038H.

NOTES: 1. The NMI 1s not used by the TS

2068.

2. Comments in the ROM listing
claiming to "mask the NMI" via

the DI Instruction are
Incorrect. The DI instruction
masks only the maskable
interruption.
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TABLE 2-1

Z-80 CONTROL SIGNALS

ACRONYM DEFINITION

SYSTEM CONTROL MT~ Machine Cycle 1 - Output, 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 is generated as each OP code byte is
fetched. "Ml is also used with IORQ to indicate
an interrupt acknowledge cycle.

MREQ Memory Request - Tri -state output, active low.
This si gnal indicates that the Address Bus
holds a valid address for a memory read or
write operation.

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

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

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

RFSH 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)

DEFINITION

Halt State - Output, active low. This signal
indicates 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.

Walt - Input, active low. This signal
Indicates to the CPU that the addressed memory
or I/O device 1s not ready for a data
transfer. The CPU will continue to enter wait
states as long as this signal 1s active. This
allows for synchronization of the CPU to
external devices of varying speeds.

Interrupt Request - Input, active low. This
signal is generated by external devices and 1s

honored at the end of the current Instruction
1f the Interrupt is not masked by the software
and if the BUSRQ signal 1s not active. When
the CPU accepts the interruption, an
acknowledge signal is sent out at the beginning
of the next instruction cycle (7URTJ at Ml

time). There are three Interruption modes
selectable by the software.

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
location 0066H with the program counter saved
1n the external stack. NOTE: The NMI is not
used in the TS2068 ROM software design.

16



TABLE 2-1

Z80 CONTROL SIGNALS
(continued)

ACRONYM DEFINITION

RESET Reset - Input, active low. 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 inactive 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.

CPU BUS CONTROL BUSRQ 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.

BUSAK Bus Acknowl edge - Output, active low. This
signal i s used to indicate to the requesting
device that the CPU has set its address, data
and control bus si gnals to a high impedance
state in response to BUSRQ.

Figure 2.1.4-1

REWORK TO REPLACE ROM's with EPROM's

sv
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2.1.4 ROM

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

3FFFh

OOOOh

lFFFh

OOOOh

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 (l28K-b1t) 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.

2.1.5 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
0F5H (Address) and 0F6H (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
pulse width square wave output.

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

Amp! i tude Control : Provides the D/A Converters with either a
fixed 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 amplitude modulate the output of each Mixer.

D/A Converters : The three D/A Converters each produce up to a
16-level 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/O Port (A). Data to/from the CPU may be
read/written to/from the 8-bit I/O Port without affecting any
other function of the PSG. The TS 2068 uses the I/O Port to
access the joysticks.

2.1.6.1 Tone Generator Control (Registers R0-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).

19



FIGURE 2.1.6-1

PSG REGISTER BLOCK DIAGRAM

REGISTER B I T

DEC HEX OCT B7 | B6 B5 1
B4 |

B3 B2 Bl! BO

RO RO RO 8 Bit Fine Tune

Rl Rl Rl Tnna PAT" \ r»H ii/iimiiiimiiiimi 4 Bit Coarse Tune

R2 R2 R2 Channel B 8 Bit Fine Tune

R3 R3 R3 fl/IHIIIIIIIIIIIIIIHI 4 Bit Coarse Tune

R4 R4 R4 Channel C 8 Bit Fine Tune

R5 R5 R5 Tr»np Pat" 1 r\A fl/IHIIIimillHUIII 4 Bit Coarse Tune—rZ Noise Period 'III III lllllll III 5 Bit Period Control
TH70UT NU1SE TORE

R7 R7 R7 Enable IOB IOA C B A C B A

R8 R8 RIO Ch.A Amplitude ///////////////// M L3 L2 LI LC

R9 R9 Rll Ch.B Amplitude imiiiiiiumu M L3 L2 LI LC

RIO RA R12 Ch.C Amplitude in iii i iiimi iii M L3 L2 LI LC

Rll RB R13 Envelope 8 Bit Fine Tune E

R12 RC R14 Period 8 Bit Coarse Tune E

R13 RD R15

Envelope

Shape/Cycle

///////////////////////|

///////////////////////I CONT. ATT. ALT. HOLE

R14 RE R16
I/O Port A
Data Store 8 Bit Parallel I/O on Port A

FIGURE 2.1.6-2

12-BIT TONE PERIOD (TP) TO TONE GENERATOR

COARSE TUNE FINE TUNE
REGISTER CHANNEL REGISTER

Rl A RO

R3 B R2

R5 C R4

B7 B6 B5 B4 B3 B2 Bl BO

TP11 TP10 TP9 TP8 | TP7 TP6 TP5 TP4 TP3 TP2 TP1 TP0|
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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
T6TP

—

10

(b) TP = 256CT + FT
10 10

Where: fT = Desired tone frequency

fCLOCK = Input 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 B0 (TP11 to TP8)

FT = Decimal equivalent of the Fine Tune
10 register bits B7 to B0 (TP7 to TPO)

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

fCLOCK/65520 (wherein TP = 4095 )

10 10

to a high of:

fCL0CK/16 (wherein TP =1).
10

The TS 2068 uses a 1.76475 MHZ input clock, so it can produce a ranqe 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 (b) CT + FT = TP

10 16 fT 10 10 10

—Z5B" "756*

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

256 ~255

resulting in:

CT = 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

256 256~~

resulting in:

CT = 4 0100 (B3-B0)

10 10 2

FT = 79 = 01001111 (B7-B0)

10 10 2
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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-B0) of Register R6
as illustrated by Figure 2.1.6-3.

FIGURE 2.1.6-3

NOISE PERIOD REGISTER R6

I
B7 B6 B5

I
B4 B3 B2 81 BO

|

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 lower the resultant noise
frequency. Note also that, as with the Tone Period, the lowest
period value is 00001 (divide by 1); the highest period value is
11111 (divide by 31 ).

10

The noise frequency equation is: fN = fCLOCK
TOP

—

10

Where: fN = Desired noise frequency
fCLOCK = Input clock frequency
NP = Decimal equivalent of the

10 Noise Period register bits
B4-B0.

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/1 6 (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/1 6fN
10
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2.1.6.3 Mixer Control I/O Enable (Register R7)

Register 7 is a multi -function Enable register which controls the

three Noise/Tone Mixers and the two general purpose I/O 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 I/O

ports (IOA and IOB) is determined by the state of bits B7 and B6

of R7. Note that in the TS 2068 there is no second I/O Port B.

These functions are illustrated 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

67 | 66
I

65 I
64 1 ~BT

INPUT ENABLE

B A

62 | 61 | ~BlT|

NGTStENABLE

C B A

TONE ENABLE

TABLE 2.1.6-1

I/O ENABLE TRUTH TABLE

NOISE ENAl&LE TRUTH TABLE TONE ENA6LE TRUTH TABLE

R7 BITS
B5 B4 B3

Noise Enabled
on Channel

R7 BITS
B2 B1 BO

Tone Enabled
on Channel

0 0 0

0 0 1

0 1 0
0 1 1

1 0 0

1 0 1

1 1 0

1 1 1
1
1

1

1

o

o

o

o

1
1

DO

OO

1
1

CO

CO

1

>
1

>
1

>
1
> 0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1
1
1

1

1

o

o

o

o

1
1

OO

CO

1
1

OO

CO
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TABLE 2.1.6-2

I/O PORT TRUTH TABLE

R7 BITS
B6~

I/O Port Status
ITfA"

0 Input
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 RIO (refer to
Paragraph 2.1.6.4).

2.1.6.4 Amplitude Control (Registers R8, R9, RIO)

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-B0) of Registers R8, R9 and
RIO as illustrated by Figure 2.1.6-5.

FIGURE 2.1.6-5

D/A CONVERTER SIGNAL GENERATION

AMPLITUDE CONTROL
REGISTER # CHANNEL

R8
R9
RIO

A
B

C

Ampl i tude
'Mode'

4-Bit Fixed
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=l). It follows then that Bits L3-L0
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 level is under the direct control of the

system processor (via bits L3-L0). Yarying the amplitude when 1n this

'fixed' amplitude mode requires in each instance the direct
intervention of the system processor via an address latch/write data

sequence to modify the L3-L0 data.

When M=l (select 'variable' level amplitudes), the amplitude of each

channel is determined by the envelope pattern as defined by the

Envelope Generator's 4-b1t output E3-E0 (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=l the envelope

is enabled.

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

Control

.

FIGURE 2.1.6-6

AMPLITUDE CONTROL REGISTERS

AMPLITUDE CONTROL
REGISTER # CHANNEL

m A"

R9 B

RIO C

B7 B5 B5
I
B4

I
B3

I
B2

I
BTTBP

NOT USED M

0
0

0

0

0

0

I

L3 L2 LI LO

0 0 0 0

(X=Don't Care)

Amplitude Control
Output

*0 0 0 0

E3 E2 El EO

The amplitude
1s fixed at 1 of
16 levels as
determined by
L3-L0.

The amplitude 1s
variable at 16
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 levels 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=l

)

2.1.6.5 Envelope Generator Control (Registers Rll , 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 Rll 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 Rll, R12)

The frequency of the envelope 1s 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

COARSE TUNE
REGISTER R12

67 B6 B5 84 B3 52 Bl BO
|

ENVELOPE
FINE TUNE
REGISTER Rll

1B7 B5 B5 B4 B3 BZ Bl BO

EM 5 EH4 EM3 EH2 EM I EP 1 0 EP9 EP8| EP7 EP6 EP5 EP4 EP3 EP2 EH EPO"
1

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

lllllimniim (divide by 65,535 ).

2 10

The envelope frequency equations are:

(a) fE = fCLOCK
256 EP

(b) EP = 256 CT + FT
10 10 10

10

Where: fE - Desired envelope frequency

fCLOCK* Input clock frequency
EP = Decimal equivalent of the Envelope

10 Period bits EP15-EP0
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-B0 (EP7-EP0)

From the above equation it can be seen that the envelope frequency can

range from a low of fCLOCK/1 6, 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) CT + FT EP
10 Z56fE 10 10 = 10

755 "755"

Example:

fE = 0.5 Hz
fCLOCK = 1 . 76475 MHz

6

EP = 1.76475 x 10 = 13787
10 256(0.5)

Substituting this result into equation (b):

CT + FT = 13787 = 53 + 219
10 10 256 ~Z55~

256

CT = 53 = 00110101 (B7-B0)
10 2

FT = 219 = 11011011 (B7-B0)
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 is 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 B4I B3 B2 Bl BO~

\
NOT USED' L.

Function

HOLD A
ALTERNATE

ATTACK

CONTINUE

J

To

Envelope
Generator

The definition of each function is as follows:

HOLD When set to logic "1", limits the envelope to one cycle, holding
the last count of the envelope counter (E3-E0 = either 0000 or

1111, depending on whether the envelope counter was in countdown
or countup mode respectively.

ALTERNATE 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.

ATTACK When set to logic "1", the envelope counter will count up

(attack) from E3-E0 = 0000 to E3-E0 = 1111; when set to logic
"0", the envelope counter will count down (decay) from 1111 to
0000.

CONTINUE 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
• J tl 81 BO

C
o
N
T
I

M
u
c

A
L
T
E
ft

N
A
T
E

CMAPHIC REPRESENTATION
OP ENVELOPE CENEMATOft

OUTPUT tl E2 El EO.

A
\N\N\I\N\M\

REFER TO FIGURE 2.1.6-11
FOR DETAIL

AAAA/WVW\
/

A
£PFEP*

IOUN.
THE ENVELOP* PERIOO

(OUMATION Of Om£ CYCLE)
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FIGURE 2.1.6-11

DETAIL OF TWO CYCLES OF FIGURE 2.1.6-10

2.1.6.6 I/O 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/O Port
(I0A7-I0A0). This port is available for reading the joysticks.
Using register R14 for the transfer of I/O data has no effect at
all on sound generation.

To output data from the CPU bus to a peripheral device connected

to I/O Port A would require the following steps:

1. Latch address R7 (select Enable register)

2. Write data to PSG (setting R7, B6=l)

3. Latch address R14 (select IOA register)

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

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

1. Latch address R7 (select Enable register)

2. Write data to PSG (setting R7, B6=0)

3. Latch address R14 (select IOA register)

4. Read data from PSG (data from I/O Port A)

Note that once loaded with data in the output mode, the data will

remain on the I/O 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/O 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) Q8 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/O
register via the isolation diode.

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

Note that +5 volts and ground are available on the connector so
+5Y logic could be attached to the joystick port.

33



FIGURE 2.1.7-1

JOYSTICK PORT OPERATION

AMrtM Bu« AS-A1S Intonation

During tn-taatnicMan
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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 leaded carrier package and
includes the following major functions:

Additionally, Table 2.1.8-1 provides a description of the
function of each SCLD I/O 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 BT" (Bank Enable) signal can be
used by external logic 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. BT is high

causing activation of ROSCS (ROS Chip
Select).

SECTION FUNCTION

2.1.8.1
2.1.8.2
2.1.8.3

Bank Selection Logic
Z-80 Clock Generation
Display Timing, DMA Display File Access,
Attribute Control, and Pixel Data Serial Shift
Interruption Generation2.1.8.4

BEEP Output (See Section 2.1.13.2)
CASSETTE I/O (See Section 2.1.12).
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(2) The EXROM bank 1s selected on a raewory access with:

a. Port FF bit 7 » 1

b. The HSR at port F4H has a "1" In the bit
selected by a decode of Address bits A13
- A15.

c. BT 1s high

causing the activation of EXROM (Ext. ROM
Enable)

(3) The Home Bank Is selected on a memory access
with

a. The HSR at Port F4H has a "0" In the bit
selected by a decode of Address bits A13
- A15.

b. BT 1s high.

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) SELECT CARTRIDGE of Figure 2.1.8-1 Involves activating ROSCS to
Its low active state

(2) SELECT EXROM of Figure 2.1.8-1 Involves activating EXROM to Its
low active state

(3) SELECT HOME BANK of Figure 2.1.8-1 Involves

a. Activating ROMCS to Its low active state when A15«0 and
A14=0

b. Activating TATI to Its low active state when A15»0 and
A14-1

c. Activating TA"52 to Its low active state when A15»l and
Al 4-0

d. Activating ~CA"53 to Its low active state when Al 5=1 and
A14=1.
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FIGURE 2.1.8-1

BANK SELECTION LOGIC
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TABLE 2.1.8-1

SCLD I/O PIN FUNCTION DEFINITIONS

SYMBOL NAME

DIRECTION
OF SCLD
IN/OUT FUNCTION

AO-A7
A13-A15

DO-D7

KB0-KB4

A7R

MAO-MA7

Address Bus

Data Bus

In

In/Out

Keyboard Outputs In

A7+Refresh Out

Muxed Adrs.Bus Out

Address Bus lines Input from Z80A

Data Bus inputs/outputs from/to
Z80A through U9-74LS245 or inputs
from display RAM (16K) - U6 and U7

Inputs from 5 lines of keyboard
matrix - goes low at one of 8

address line (active low)

sequences on I/O Request

To refresh and address 8th bit
address line input of RAM memory
{not display) of 32K of 4416
RAM's (Home Bank 8000H to FFFFH)

Display memory muxed address bus

and refresh

OCPU

KORcT

RAST

Tri -State
Display
Memory Ctl

Clock to CPU

Out

Read
Direction
Control to

SCLD

Home ROM
Chip Select

Row Address
Strobe #1

Out

Out

Out

Out

Tri -State control for

data buffers when CPU
ing display memory at
display controller is

the display memory

address and
is address-
same time
addressing

CLK - Clock to Z80A CPU which is

interrupted to stop CPU when CPU
wants to address display RAM at

same time as display controller

To control read/write direction
of 74LS245 Data Bus Buffer be-

tween CPU and SCLD

To activate the 16K Home ROM
(first 16K) when memory selection
(MS) is set to Home Bank

To activate row address strobe for
display memory only during memory
read/write, refresh and display
read
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TABLE 2.1.8-1

SYMBOL

SCLD I/O PIN FUNCTION DEFINITIONS
(continued)

NAME

DIRECTION
OF SCLD
IN /OUT FUNCTION

CW

Column Address Out
Strobe #1

Column Address Out
Strobe #2

To activate column address strobe
for display memory only (2nd 16K)
during memory read/write and
display read

To activate column address strobe
for Home Bank RAM (3rd 16K)

CAST Column Address
Strobe #3

Out To activate column address strobe
for Home Bank RAM (4th 16K)

DRAW

MUX

V

Y

RU

Dynamic RAM Out
Write Enable

Mux Control of Out
RAM Address

Chroma Vector V Out

Luminance Y

Read to CPU

Out

In

When active low, enables a write
into the display RAM only

Mux control to 74LS157 (U10 & Ull

to multiplex the row and column
addresses to all dynamic RAM's

Color vector level for quadrature
(R-Y) input to video modulator

Luminance (brightness) control
level

CPU is reading from a memory or
I/O location

Write from CPU In CPU is writing to a memory or I/O
location

TORU

Memory Request In

I/O Request In

CPU is requesting access to a

memory location to read or write

CPU is requesting access to an
I/O location to read or write
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TABLE 2.1.8-1

SYMBOL

SCLD I/O PIN FUNCTION DEFINITIONS
(continued)

NAME

DIRECTION
OF SCLD
IN/OUT FUNCTION

KF5TT

Tape In

Refresh

Tape Input

In

In

CPU is generating a refresh
address to refresh dynamic RAM's

Magnetic tape signal input

mm

VCC

TUT

Bank Enable In

Extension
ROM Select

Interrupt to
CPU

Out

+5 Volt Power In

Out

When active low, indicates that
internal memory is disabled
(Home, Extension and Dock Banks)
and an external memory is in use

Active low chip select signal for
Extension ROM

Power (+5V) input to SCLD

Interrupts CPU to handle keyboard
strobing and timer for PAUSE com-
mand. Open drain N channel with
internal pull-up

TO

SPKR/TAPE
OUT

OC

BDIR

BC1

ROS Chip Select Out

Speaker and Out
Tape Output

Clock "C" Out

Bus Direction Out
to Sound Chip

Bus Control to Out
Sound Chip

ROM-Oriented Software (Cartridge
Bank) Chip Select

Digital output to magnetic tape
and to sound amplifier for speaker
output

Clock for sound chip 01.764 MHz.

A bus direction control signal to
the PSG. When high the sound
chip either receives a write to
PSG or latches addresses from the
data bus

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
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TABLE 2.1.8-1

SYMBOL
OSC Out

SCLD I/O PIN FUNCTION DEFINITIONS
(continued)

NAME
Oscillator Out Out"

DIRECTION
OF SCLD
IN/OUT FUNCTION

Xtal Oscillator amplifier output
to drive crystal

Xtal Oscillator amplifier input
to sense crystal signal

Color vector level for quadrature
(B-Y) Input to video modulator

Ground return of SCLD

Buffered CPU clock to outside (Jl
- connector)

Produce color signals to RGB
monitor (TTL level)

Produce color signals to RGB
monitor (TTL level)

Produce color signals to RGB
monitor (TTL level)

OSC In

U

GND

JS

R

G

B

Oscillator In In

Chroma Vector U Out

Ground In

Buffered Clock Out

Red Color Output Out

Green Color Out
Output

Blue Color Out
Output
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2.1.8.2 Z-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 low
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=l) 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 Figure 2.1.8-2. This
address generation logic 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)
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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/O
Port FFH, activates the TRT signal which directly
connects to the INT input to the Z80. 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 bits A0-A7=FEH select the
Keyboard I/O port while bits A8-A15 select the particular 5 keys
to be sampled during the particular IN instruction execution.
For example, an IN instruction directed at the keyboard I/O port
with address bit A8 low and A9-A15 high will supply O's on KBO,
KB1, K82, KB3, and/or KB4 if the CAP SHIFT, Z, X, C, and/or V
keys are respectively depressed.

Note that when reading the I/O 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 441 6' 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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Flgur* 2.1.9. KEYBOARD SCHEMATIC
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FIG. 2.1.10-1

DISPLAY FILE ORGANIZATION (NORMAL MODE)
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2.1.11 Video Generation

2.1.11.1 Composite Video

The U, V, and
-T 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:

Sync Pulse = 40 +/- 2 IRE units
Color Burst = 35 to 45 IRE units
Color Burst Freq. = 3.579545 MHz.+/-70 Hz

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 is 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

usee

.

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/O

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/O 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)

b)

c)

d)

Selection of Enhanced Video Modes

Ink selection for 64-Column Mode

Enable/Inhibit the 17 ms interruption to the Z80

Selection of Extension ROM or Cartridge (see
Section 2.1.8.1)

157 D6 I D5 D4 D3 I D2 DT TjQ~|

64-Column Mode
Ink/Paper Selection

000 - Black/White
001 - Blue/Yellow
010 - Red/Cyan
011 - Magenta/Green
100 - Green/Magenta
101 - Cyan/Red
110 - Yellow/Blue
111 - White/Black

Video Mode
Selection

000 - Normal (Primary
Display File)

001 - Second Display File
010 - High Res. Graphics
110 - 64-Column Mode

Other combinations may
produce unpredictable
results.

Inhibit 17 ms Interruption
(0 to Enable)

EXROM/Cartridge Select
(See 2.1.8.1)
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TABLE 2.1.13-1

I/O PORT MAP

PORT
ADDRESS

FUNCTION (HEX) (DECIMAL) (BINARY) OPERATION REFERENCE

Display Enhancement
Control

FF 255 11111111 R/W 2.1.10, 2.1.13.1,
3.2.2.3, 5.2

Keyboard/Tape I/O FE 254 11111110 R/W 2.1.9, 2.1.13.2,
2.4.3, 4.1.1, 4.2

FD 253 11111101

Reserved FC 252 11111100

TS 2040 Printer FB 251 11111011 R/W 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 mioioo R/W 2.1.8.1

Reg1 ster

2.1.13.2 Keyboard/Tape I/O (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)

f-DT | D5 | PS | DT D3 D2 D1 ~W1
KEYBOARD INPUT DATA

(See 2.1.9)

Not Used (Set to 0)

I—TAPE INPUT (See 4.2)
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WRITE (OUT)

| D7 D6 D5 D4 | D3 | D2 Dl DO I

X w s
NOT USED BORDER COLOR -

TAPE
OUTPUT
(See 4.2)

SOUND (BEEP)

OOO
001

010
on
100
101

no
in

Black
Blue
Red
Magenta
Green
Cyan
Yellow
White

OUT

2.1.13.3 TS 2040 Printer (Port 1XXXX0XX)

The TS 2040 Printer peripheral is written to and status
read from via OUT and IN instructions with Bit 7 * 1 and
Bit 2 3 0 (other bits are not decoded by the printer).

READ (IN)

D7 | D5
I
D5 D4 D3 T2~

NOT USED

Printer Not
Configured

.Start of
Paper

Dl
1

D0|

I
Ready for Next
Pixel

WRITE (OUT)

D7 | D6
r

U5—DT

NOTUSED

D3 1 D2
Z^4— Dl | DO

|

Pixel

Print
to

0 = None
1 = Black

NOT USED
Motor Speed
Select - 0 = Fast

1 = Slow

Motor ON/OFF
0 = ON
1 = OFF
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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 1s 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 1s 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" 1n 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 1n order to enable the entire Home Bank.

2.2 Schematic Diagram

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

2.3 Unit Absolute Ratings

FUNCTION DESCRIPTION MIN MAX

TS Storage Temperature -40°C +65°C
VAC AC Line Voltage 105V 130V
Ta Operating Ambient Temp 0°C 40°C
V1n Voltage on any Logic -0.3V +5.3V

Pin
VI n (EAR) EAR input Peak AC -2.0V +5.0V
Vdc (IN) Input DC Voltage 14.75V 26V

2.4 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" M1n1 Phone Rear
EAR 1/8" Mini Phone Rear
Player 1 Joystick 9-p1n "D" Left Side
Player 2 Joystick 9-p1n "D" Right Side
Monitor 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 - PI

The TS2068 provides a 2 X 32 pin connector, which is
designated as PI, 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 PI Mating Connector Mechanical
Requirements

Figure 2.4.1-2 PI Signal Layout

Table 2.4.1 - 1 PI Signal Definition

Table 2.4.1 - 2 PI Signal Electrical
Characteristics

FIGURE 2.4.1-1

PI MATING CONNECTOR MECHANICAL REQUIREMENTS

64 PIN CONNECTOR

L
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SPECIFICATIONS:

LTR OMtCNSIOM #

9. MB IS. OBI

W t.s3s:o.i27 (.srti.oos)

H ia.»7£o.as4 (.sso i.oio)

A t.S4 (.100)

31 EQUAL SPACES AT
2.64 (.100)=7S.74(3. 100)

C 2.64 (.10)

0 i.raT (.0*8) MAX

c s.asaio.sos (.aaoi.oao)

f FOR 1.676 (.062) BOARD

NOTES :

1. INSULATOR MATERIAL: Insulator body •hall be 30%
•laaa-tlllad pelyeetar and ahall meet ULS4V-0 requirements.

2. CONTACT MATERIAL: Contact malarial shall ba phosphor bronxe.

3. CONTACT FINISH: Contacts ahall ba selectively Plata* with fold.

0.00036 (.OOOOIS) thick o«or nlckol an contact surtacas.

4. INSERTION FORCE: Insertion forcoa ahall ba 170.1-243.5 grams
(6-10 oi) par contact pair using a 1.S7S (.0411 flat slaal taat blada

5. WITHDRAWAL FORCE: Withdrawal forces shall ba 226.6-340.2 (rami
(6-12 os) par contact pair using a 1.S7S (.062) flat last blada.

6. NORMAL FORCE: Normal lores ahall ba 65.05 grams (3 ox) minimum
whan mated with a 1.37 (.064) thick taat board.

7. PURCHASE FROM: San Olego Mlcrotronlce INC. San Dlego.C A 92 1 23.

• All dimensions are In mHHmetere,
dimensions shown (XX. X) are In Inches.

FIGURE 2.4.1-2

PI CONNECTOR SIGNAL LAYOUT
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TABLE 2.4.1 - 1

PI SIGNAL DEFINITION

PIN # SIGNAL NAME DESCRIPTION

1A GND Signal Ground
IB GND Signal Ground
2A EAR EAR Input
2B 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
5A DZIN Daisy In (Not Connected)
5B Not U»ed —
6A Slot —
6B Slot —
7A DO Data Bus Bit 0
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

10B AO Address Bus Bit 0

11A D5 Data Bus Bit 5

11B Al Address Bus Bit 1

12A D3 Data Bus Bit 3

12B A2 Address Bus Bit 2

13A D4 Data Bus Bit 4
13B A3 Address Bus Bit 3

14A INT Interrupt Request (Active Low)

14B A15B Address Bus Bit IS, Buffered
15A NMI Non-Maskable Int. (Active Low)
1SB A14B Address Bus Bit 14, Buffered
16A HALT CPU HALT Indicator (Active Low)

16B A13B Address Bus Bit 13, Buffered
Memory Request (Active Low),Bfrd.17A MKEOJB

17B A12 Address Bus Bit 12
ISA IORQB I/O Request (Active Low), Bfrd.

18B All Address Bus Bit 11

19A S&7 Read (Active Low), Buffered
19B A10 Address Bus Bit 10

2OA 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)

22B A7 Address Bus Bit 7

23A BUSRQ Bus Request (Active Low)
23B A6 Address Bus Bit 6

24A RESET CPU Reset (Active Low)
24B AS Address Bus Bit 5

25A Ml CPU Ml State (Active Low)

2 SB A4 Address Bus Bit 4

26A RFSHB Refresh (Active Low) , Buffered
26B DZOUT Daisy Out (Not Connected)
27A EXROM Extension ROM Enable (Active Low)
27B R Color Signal - Red

28A ROSCS ROS Chip Select (Active Low)
(Dock Bank Enable)

28B G Color Signal - Green
29A BE Bank Enable (Active Low)

29B B Color Signal - Blue

30A IOAS
30B BUSISO
31A SOUND Analog Sound Signal Output (0-5V)
31B VIDEO Composite Video Signal Output
32A GND Signal Ground

32B 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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TABLE -2.4.1-2

PI SIGNAL ELECTRICAL CHARACTERISTICS

MNEMONIC

OUTPUTS FROM TS2068
CAPACITIVE
LOADING V(OL) I(LOAD)

MAX MAX MAX
(PF) VOLTS (MA)

V(OH)
MIN
VOLTS

V(IL)
MAX
VOLTS

V(IH)
MIN
VOLTS

INPUTS TO TS2068

I IN (MAX)

/iA

INPUT
CAPACITIVE

LOADING
MAX (PF)

A15B 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
A13B 30 0.5 1 .8 2.4 0.8 2.0 1800 40
A1Z 30 0.4 1 .8 2.4 0.8 ? n 1 800 74

All 30 0I4 r.8 24 0.8 2.0 1800 74
AIO 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
A5 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
I0R08 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

RFSHB 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 1 n

RDB 30 0.5 12 2.4 0.8 2.0 20 10

MI 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

WAIT 0.8 2.0 10

HALT 30 0.4 1.8 2.4 0.8 2.0 10

NMI 0.8 2.0 10

TST OPEN COLLECTOR WITH PULL-UP -

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 TO 75 ohm COAX -

DO 30 0.4 1 .8 2.4 0.8 2.0 20 120

D1 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

D3 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

OS 30 0.4 1.8 2.4 0.8 2.0 20 12(

06 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

RESET 1 /jF WITH 220K PULL-UP

I0A5

56



2.4.1.1 Attachment of an RGB Monitor

The TS 2068 provides via the PI rear-edge connector the
ability to attach an RGB monitor for excellent picture
clarity and resolution. The TTL-level logic 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 PI connector. Shielding should not normally
be required, but ferrite beads are recommended on each
wire to minimize EMI, TVI, etc.

Circuit Operation - Rl and the base-emitter junction of

$1 operate a! 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 CI, Ql 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 Ql. 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 Ql 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 is 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
5VDC

B4 O

COMPUTER
COMPOSITE

VIDEO
B31

A30
A32 -SIGNAL GNO
B30
B32

B27 O

01, 03: 2N2B07 OR EOUAL

02: 2N2222 OR EQUAL

COMPOSITE SYNCH
TO MONITORO

B28 O
829 O

mi
GNO TO MONITOR

O VERTICAL SYNCH
*~TO MONITOR

O >TO MONITOR
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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 listed 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

58



FIGURE 2.4.2-1

J4 MATING PCB MECHANICAL REQUIREMENTS

TOP VIC «v

LONG P'VGEKS ("St,
TH.'S 51DE ONLY

NOTES:

48.26-

Millie
,H-T~

1.90

/.27

[—2.5-1

(1) Circuit Board Material:
FLGFN C62
C1/1A2A (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.

14
lit

8.00

PC SOASO

1

1.6 _JL .73

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 A14B Address Bus Bit 14, Buffered
2 +5V +5 volts DC

3 A12 Address Bus Bit 12

4 A13B Address Bus Bit 13, Buffered
5 DO Data Bus Bit 0

6 D7 Data Bus Bit 7

7 Dl Data Bus Bit 1

8 AO Address Bus Bit 0

9 02 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 3us Bit 15, Buffered
17 D4 Data Bus Bit 4

18 MREQB Memory Request (Active Low),Bfrd.
19 IORQB I/O Request (Active Low), Buffered
20 A7RB Refresh Address Bit 7, Buffered
21 BDB" Read (Active Low), Buffered
22 m CPU Ml State (Active Low)
23 WRTJ Write (Active Low), Buffered
24 A8 Address Bus Bit 8

25 A7 Address Bus Bit 7

26 A9 Address Bus Bit 9

27 A6 Address Bus Bit 6

28 A10 Address Bus Bit 10

29 A5 Address Bus Bit 5

30 All Address Bus Bit 11

31 A4 Address Bus Bit 4

32 RFSHB Refresh (Active Low), Buffered
33 BT 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

MNEMONIC

OUTPUTS FROM TS2068
CAPACITIVE
LOADING V(OL) I (LOAD)

MAX MAX MAX

(PF) VOLTS (MA)

V(OH) I(LOAD)*V(IL) V(IH)
MIN MIN MAX MIN
VOLTS (uA) VOLTS VOLTS

INPUTS TO TS2068

I IN (MAX)

^A

INPUT
CAPACITIVE

LOADING
MAX (PF)

A15B 30 0.5

n I HO 10 0.5
n i jo n «;U.J
Al 7 0.4
All 30 0.4
A10 30 0.4
A9 30 o'.4

A8 30 0.4
A7 30 0.4

A6 30 0.4

A5 30 0.4
A4 30 0.4
A3 30 0.4

A2 30 0.4

Al 30 0.4

AO 30 0.4
A7RB 30 0.5

ROSCS 30 0.4
MREQB 30 0.5

RDB 30 0.5

I OROB 30 0.5
WRB 30 0.5
RFSHB 30 0.5

EXROM 30 0.5
MI 30 0.5
DO 30 0.4
01 30 0.4

02 30 0.4

D3 30 0.4

04 30 0.4

D5 30 0.4
D6 30 0.4
D7 30 0.4

Vcc (+5V) 5.25

GND

1 .8 2.4 10

1 _8 2.4 10

1 .8 2.4 10

1 .8 2.4 10

1 .8 2.4 10

K8 ZA 10

1 .8 2.4 10

1.8 2.4 10

1.8 2.4 10

1.8 2.4 10

1 .8 2.4 10

1.8 2.4 10

1 .8 2.4 10

1.8 2.4 10

1 .8 2.4 10

1 .8 2.4 1?

0.35 2.7
1 .8 2.4 10

1.8 2.4 10

1 .8 2.4 10

12 2.4 10

12 2.4 10

12 2.4 10

12 2.4 10

12 2.4 10

1.8 2.4 0.8
1 .8 2.4 0.8
1.8 2.4 0.8

1 .8 2.4 0.8

1 .8 2.4 0.8
1.8 2.4 0.8
1.8 2.4 0.8
1.8 2.4 0.8

300 4.75

2.0 15 120

2.0 15 120

2.0 15 120

2.0 15 120

2.0 15 120
2.0 15 120
2.0 15 120
2.0 15 120
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2.4.3 Cassette I/O

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.

2.4.4 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
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TABLE 2.4.4-1

JOYSTICK CONNECTOR SIGNAL ASSIGNMENT

P/N SIGNAL NAME I/O PORT BIT FUNCTION

1 imrr 0 STICK UP

2 1 STICK DOWN

3 2 STICK LEFT

At rv TDA •ao 5 1 ILK Kibn 1

5 not used

6 BUTTON
.

7 PUSH BUTTON

& 5V 5 VOLT POWER

8 READ STROBE ADDRESS BIT 8 OR 9*

9 GND POWER GROUND

*When Address Bit 8 1s high, the READ strobe to the left ioystlck 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 unregulated 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:

mini- povoer puug
&eta\l

4

.315
j
— MOL&Eb STRAIN*

' REUEF

.life T-.VsO/.YiS

.007 D C RETURN (SKI C>)
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2.4.6 Composite Monitor Output

The MONITOR output on the rear of the TS2068 provides a 1

V p-p (+/- 20%) composite color video signal output to an
RCA phono jack which is mated by a standard phono plug
into a 75 ohm coax cable. See Section 2.1.11.1.

2.4.7 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

Output levels are less than 3 milliwatts as limited by
the Federal Communications Commission.

2.4.8 Keyboard Interface - J9 Connector

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

4

PIN SIGNAL

0 GND
1 KBO
2 KB1

3 KB2
4 KB3
5 KB4
6 CR6/A11
7 CR7/A10
8 CR8/A9
9 CR9/A12

10 CR10/A13B
11 CR11/A8
12 CR12/A14B
13 CR13/A15B

Any modification to or replacement of the keyboard supplied must
consider the following:

(1) Contact resistance less than 200 ohms.

(2) Bounce less than 10 ms.

(3) Capacitance per line less 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

identified by this location having a value of 255 (FFH). Any

subsequent versions will decrement this value by 1, e.g., 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.

3.2 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 Z80 RESTART entry points for the
following functions:

RESTART FUNCTION

8 ERROR - Error exit from BASIC
(Address on Stack points tov Error
Number)

16 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 (0DH=ENTER)
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NXT_IS - Like IGN_SP but returns
in A the Next Significant
Character.

CALCTR - Entry to Calculator
Routines .

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 1n
STKEND, adjusting affected
pointers. Returns DE=lst 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). Z80 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 RAMDOMIZE instruction.

Location 102 (66H) is the entry point for the
MMI interruption, but this interruption 1s not
used in the TS2068 design. (See Section
2.1.3.8 NMI Interruption.)

3.2.1.2 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 line 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 lines 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 1s Invoked.

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

32

40

48
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3.2.1.3 General

The balance of the Home ROM contains the BASIC
Interpreter and standard I/O routines with the
exception of the cassette I/O 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 location 15616 to 16383
(3D00H to 3FFFH). The address of this table
minus 256 (100H) is contained in the System
Variable CHARS (=3C00H).

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.

3.2.2 Extension ROM

3.2.2.1 Fixed Entry Points

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

Extension ROM Location 56 (38H) 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.

3.2.2.2 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/O (see Section 4.2)

- Change Video Mode Service

- OS 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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FIGURE 3.2.2-1

Extension ROM Interruption Fielder

LOCATION OBJECT CODE SOURCE CODE COMMENTS

0038 F5 PUSH AF Save AF

0039 F3 DI Disable Ints.

003A 3AC25C LD A, (VIDMOD) Test Vidmod
003D A7 AND A

003E 00 NOP
003F 2804 JR Z.CHK3 Vidmod=0
0041 Fl POP AF Restore AF

0042 C36EFA JP INT7 Chunk 7 if Vidmod not 0

0045 Fl CHK3 POP AF Restore AF

0046 C3AE62 JP INT3 Chunk 3 if Vidmod = 0

3.2.2.3 Video Mode Change Service

The routine CHNG_VID takes as input a single
byte in Register A which designates the desired
video mode as shown in Table 3.2.2-1. All
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, OS RAM code, UDG area,
etc.) and modifications (system variables, 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.
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TABLE 3.2.2-1

INPUT TO VIDEO MODE CHANGE SERVICE

VALUE
IN A

128
(80H)

14
(OEH)

22
(16H)

30
(1EH)

38
(26H)

46
(2EH)

54

(36H)

62
(3EH)

VIDEO
MODE

Normal

Dual

Screen

Dual

Screen

High Resolution
Graphics

64-Column
PaperTnk"

Black

Blue

White

Yellow

Red Cyan

Magenta Green

Green Magenta

Cyan

Yellow

Whi te

Red

Blue

Black

DESCRIPTION

Primary Display File Only (Close

2nd Display File if Open)

Two Display Files Available.
Primary Display File Active at
Screen.

Two Display Files Available.

Second Display File Active at
Screen

Primary Display File contains
data for 256X192 pixels. Second
Display File contains 6144
Attribute Bytes, each one
controlling 8X1 pixels. NOTE 1.

The two display files are com-
bined to provide a 64 column X

24 line screen. Even columns
are derived from data in the

Primary Display File and odd

columns from the 2nd Display
File.
Bits 3-5 of the mode select the

ink color which determines the

complementary paper color.

The Flash and Bright Attributes
are fixed at 0; the Border is

fixed at the paper color.

NOTE 1.

NOTE 1 The areas of memory normally used for Attribute Bytes are not

accessed by the video hardware in this mode.
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3.2.2.4 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
Dispatcher. Because the Change Video Mode
Service may involve relocating the OS RAM
routines (including the Function Dispatcher),
and for other reasons, it also cannot be
consistently accessed using the Function
Dispatcher. Figure 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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FIGURE 3.2.2-2

EXTENSION ROM INTERFACE ROUTINE

: EXTENSION ROM INTERFACE ROUTINE

OOFC 2 R_TAPE EQU 00FCH •
f RE AO TAPE ROUTINE

• n AAA* u w o o 3 VTAPE EQU 0068H WRITE TAPE ROUTINE
fl F ft F" u c o c 4 CHNGVI0 EQU 0E8EH • CHANCE VIDEO NOOE ROUTINE

-5CC2 5 \

6

/IDMD0 EQU 5CC2M •
1 VIDEO MODE SYSTEM VARIABLE

7

• CALL REAOTP WITH REGISTERS S:T

• UP FOR R.TAPE ROUTINE

a A a n 9 ? i n n c r

io :

l i yJEAOTP LD HL»R_TAPE j ADDRESS TO HL
0003* CC 002O* 12 C4LL IFRTN t ENABLE EXT. /EXECUTE RTN

0006* 18 17 13 JR EXIT • RESTORE HONE BANK ANO RETURN

15
• CALL WRITTP WITH REGISTERS SET

!?

• UP FOR W.TAPE ROUTINE

0008' 21 0068 1 8 i•RITTr LD HL.W.TAPE •
ff ADDRESS TO HL

a n a *OOOD r p ft ft > o. • I* ALL IFRTN
OOOE* 18 OF in J K EXIT

t CALL CHGVIO WITH DESIRED VIDEO
f MOOE IN A

2 1 0E8E 25 (:hcvio i nL u HL i CHNG_VI

0

J iOORSSS TO HL

W J A J p 5 AF ; SAVE VIDEO MODE
CD 0020* U ALL IFRTN

•
• COMPENSATE FOR *8UG' IN
*- CHNG_VIO RTN. WHICH SETS
•
• VIOMOD-0 INSTEAD 0 s 80
t WHEN BOTH DISPLAY FILES
t ARE OPEN

001 7
* d n d AF ; TEST VIDEO MOOE

0 0 1 fl
• F F 80 r pl r 80M • TEST IF 80

001* * 20 03 toJR NZtEXIT
VU1V i 0 (VIDMQO)tA SET VI0HOO«80M
001F * 3A 002C" 40 EXIT i nLU At CHSSAVE) •

t GET PREV. HOR.SeL.
0022 * 03 P4 OUT C0F4M ) i

A

• RESTORE
0024 ' OS FF IN A t C0FFH} •

• READ PORT FF

0026 * CB BF RES 7, A • TURN OFF ROM SEL.

MV CO fll BE UU 1 ( OFFH ) •

A

002A* FB EI
Art 5 » *
U VJ ft 9 C 4W 7 RET

002C* 00 48 HSSAVE 0EFB 0 SAVE HOR.SEL. (PORT 0F4H)

0020* F3
49 t

S3 IFRTN DI
•
• MASK INTERRUPTIONS

002E* F5 PUSH AF • PRESERVE REG • A

002F* 08 FF IN A i <0FFM)
•
t EXT. ROM SELECT BIT

0031 ' CB FF SET 7tA 1 SEL. EXT. ROM

0033* 03 FF OUT (OFFH).A
HORIZONTAL SELECT FOR OOCK/EXT0035' 0B F4 IN A | C0F4H) !

0037* 32 002C 10 (HSSAVE)tA •
• SAVE

0034' 3E 01 ID A.l SELECT CHUNK 0 IN EXT. ROM

003C* 03 F4 OUT C0F4H),

A

•

0035* Fl POP AF RESTORE REG. A

033* ' E9 JP (HL) • EXECUTE TARGET ROUTINE AND

6 * • ! RETURN TO CALLER OF IFRTN

65 £N&
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3.3 RAM Organization and Services

3.3.1 System Variables

RAM beginning at 23552 (5COOH) 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

The area from 24298 (5EEAH) to 24575 (5FFFH) 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 limited to the 12
bytes for software cartridge identification (see Section
5.1 for details of the LROS and AROS Overhead Bytes).

3.3.3 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 is no actual check made to
enforce this limit.

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 0F7C0H to
0F8BFH, and modifies the Stack Pointer and MSTBOT
(0F8C0H), as well as other affected system variables,
when initializing the second display file. (See Section
3.2.2.3.)

3.3.4 OS 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 necessary relocation and modifications. (Section
3.2.2.3.)
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Because this code is not in a fixed location, access to
the OS 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 OS 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 OS 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: FA6EH

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.g. 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 lists 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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TABLE 3.3.4-1

OS RAM SERVICE ROUTINES

LABEL SERVICE CODE
(Decimal

)

LOCATION
CH.3

DESCRIPTION
TR7T

FAD6

FAFB

FBC5

GET WORD

PUT WORD

GET STATUS 14

6316

633B

6405

Returns in HL the
address in HL

specified in B.

word from the
in the bank

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

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

GET CHUNK - 644D FCOD

GET NUMBER 15 645E FC1E

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 Reg. A the bank number
currently controlling the address
in HL.

BANK ENABLE - 6499 FC59

GOTO BANK - 6572 FD32

CALL BANK - 65D0 FD90

Enables the memory selected
(Horizontal Select byte - low
active) in the specified bank.
(Bank # in B; Mem.Sel.1n 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 banT~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-bTts) following by PRM_IN~(16
bits) as described for the
Function Dispatcher.
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TABLE 3.3.4-1

OS RAM SERVICE ROUTINES
(continued)

LABEL SERVICE CODE LOCATION DESCRIPTION
(Decimal) CO CO

XFERJYTES - 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
O/Di recti on:

(0=Asscending
-l=Descending)

NOTE: See Appendix A for listing of these routines. See Section 6.0 for
known corrections to the routines.
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3.3.4.3 Function Dispatcher

Chunk 3 Entry: 62Q0H

Chunk 7 Entry: F9C0H

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 lists the
routines in Service Code order. Codes for
routines that are known to not be successfully
accessible via the Function Dispatcher have
been deleted (marked Reserved). However, there
is no guarantee that those on the list can be
accessed without problems. Some ROM routines
require data in a particular format, e.g. BASIC
floating point number(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 so 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 included in the list 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=l).

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
stack in the order outlined below. Finally,
set up the registers as if invoking the desired
service directly and call the Dispatcher based
on its current location (Chunk 3 if VIDM0D=0 or
Chunk 7 if VIDMOD has a non-zero value).

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

This parameter is passed to the Dispatcher only
if the Jump Flag (SVC_C0DE) Bit 15) is not
set. NOTE: This parameter refers to machine
stack entries only, not to the Calculator Stack.

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

This parameter is passed to the Dispatcher only
if the Jump Flag (SVC_C0DE Bit 15) is not set.
NOTE: This parameter refers to machine stack
entries only, not to the Calculator Stack.

3. SVC_C0DE 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

SERVICE SERVICE CODE DESCRIPTION
1 - 13 (1-ODH) RpcpvvpH

GET_STATUS 14 (OEH) Returns Memory Selection (Low
Active) in C for Bank # in B

GETJUMBER 15 (OFH) Returns Bank # in A for Address
in HL

16-24 (10-18H)

UPD_K 25 (19H) Process Keyboard Input (See
Section 4.1.1) v

PARP 26 (1AH) Generates DE+1 Cycles of a Tone
having the Period 8N+236 to
8N+246 T-Statp« HI =N Kpp 4 4)

BEEP 27 (1BH) BEEP Command - processes
parameters on Calculator Stack.
Fvitc via PARP Koo A i\

K_DUMP 28 (1CH) COPY Command. Dumps Primary
Display File to Printer. (See
4 1 11H. 1 . J /

SENDTV 29 (1DH) Char. Output to Screen/Printer.
Pha^artor TnHo in A f Caa 4 1 91

SETAT 30 (1 EH) Set Print Position* to value in
Rf R=Linp Nn (0-23} • P*ColumnDvi O ^ 1 (IC HU • \ V tJ / 9 w ww 1 Willi

No. (0-31)

ATTBYT 31 (1FH) *%pt" Attrihutp Hvfrp for FHcnlax/jc i* nuui iuu vc uj uc i w i u i 3)i i ay
File Adrs. in HL using ATTR T,

MASK_T and P_FLAQ,
~~

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 Screenf Primary
Display File)

DUMPPR 35 (23H) Print/Clear Print Buffer. (See
4.1.3)
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TABLE 3.3.4-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE
wstati
— SERVI CE CODE

36 (24H)

DESCRIPTION
Send Scan (3Z bytes) to Pri nter

.

Pixel Data Address in HL. Number
of Scans remaining in B (-1-8).

(See 4.1.3)

Remove Number Slugs from Edit
Line Buffer (Address in HL)

NEW command. See Fig. 1.N4

Initialize: DE=Maximura RAM
Address. A=0 for Power-On; = -1

(FFH) for NEW. (See Fig. 1.1-4)

Input Character to A from
currently Selected Channel.
Returns NC if no input.

DESLUG

K_NEW

INIT

INCH

SELECT

INSERT

RESET

CLOSE

CLCHAN

OPEN

OPCHAN

37 (25H)

38 (26H)

39 (27H)

40 (28H)

41 (29H)

42 (2AH)

43 (2BH)

44 (2CH)

45 (2DH)

46 (2EH)

47 (2FH)

Select Channel (Stream)
A. (See 4.1)

# in

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; 0E=adrs.of last
byte of inserted space;
HL=adrs.of byte before first.

Reset Calculator Stack. Sets
(STKEND) = (STKBOT) and
(MEM)=MEMBOT (5C92H).

CLOSE # Command.
Calculator Stack.

Channel # on

Close Channel. BC=Value
STRMS (Index into CHANS).

from

OPEN # Command. Channel # and
Device Spec, on Calculator Stack

Open Channel. Device Spec, on
Calculator Stack. DE=pointer
into STRMS based on Ch.#.

(See 4.1 for more info, on OPEN
and CLOSE)
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TABLE 3.3.4-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE
"CAT
— SERVICE CODE

48 (30H)
DESCRIPTION

CAT Command (Not Applicable)

ERASE

FORMAT

MOVE

FLASHA

FIND L

49 (31H)

50 (32H)

51 (33H)

52 (34H)

53 (35H)

SUBLIN 54 (36H)

ERASE Command (Not Applicable)

FORMAT Command (Not 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 fn HL. If Line found,
returns Z and Address of Line in
HL, else returns NZ and HL
contains either address of line
with next larger line number or
points to the Variables area if
there is no larger line 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 1st
statement whose keyword token
matches E (D=0), in a line
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-l statements,
then the next line 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.g. 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).
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TABLE 3.3.4-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE
RECLEN

SERVICE CODE
55 (37H)

DESCRIPTION
Returns in BC the length
record pointed to by HL.

DELREC

PUT BC

SYNTAX

EXCUTE

FOR

STOP

NEXT

READ

DATA

RESTBC

RAND

56 (38H)

57 (39H)

58 (3AH)

59 (3BH)

60 (3CH)

61 (3DH)

62 (3EH)

63 (3FH

64 (40H)

65 (41H)

66 (42H)

of the
Sets DE

to HL+BC. The record can be a

program line, or a string or
numeric variable or array.

Delete record pointed to by HL
having length BC from Program or
Variables memory. Updates
affected system variables.

Converts number in BC from binary
to ASCII and outputs to currently
selected channel. If BC less
than 0, outputs a 0.

Check syntax of command or
program line in Edit Line Buffer
(E LINE). ERR NR= -1 if no
errors, otherwise contains Error
Number-1

.

from Edit LineExecute command(s)
buffer.

FOR command. *

STOP command. Does RESTART 8
with Error No. 9.

NEXT command. *

READ command. *

DATA statement. *

RESTORE command - Line No. in BC

RANDomize command. Sets seed for
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.
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TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICEWT SERVICE CODE
67 (43H)

DESCRIPTION
command.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

FIX Ul

68 (44H)

69 (45H)

FIX U 70 (46H)

CLEAR 71 (47H)

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.

CLR BC

GO SUB

72 (48H)

73 (49H)

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

60_SUB command.
GO SUB Block
stack above
entries. The
current Line
Statement No.

when RETURN
calls JUMP
parameter and

Inserts
i nto the

a 3-byte
machine

the 2 most recent
Block consists of
No. (2 bytes) and
(1 byte) to be used
is executed. Then
to process GO SUB
returns. At return

to caller, machine stack consists
of top of stack at point GO SUB
was called, followed by S-TJyte

entry (Line No. MSB/Line No.

LSB /Statement No. ).
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TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE
WS7

SERVICE CODE
74 (4AH)

DESCRIPTION
forChecks if 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 (ST+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.

)

RETURN 75 (4BH)

PAUSE 76 (4CH)

BREAK?

DEF

K_LPR

K PRIN

P SEQ

INPUT

77 (4DH)

78 (4EH)

79 (4FH)

80 (50H)

81 (51H)

82 (52H)

Reads BREAK key.

is pressed and
active.

Returns NC if it
ON ERROR is not

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 BASIC statement (address in CH
ADD).

INPUT command. Selects Channel 1

and processes I/O for
Keyboard/Lower Screen using a

buffer at (WORKSP) for input. *
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TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE
T-5EJ

NOTKB?

COLOR

SERVICE CODE
83 (53H)

84 (54H)

85 (55H)

DESCRIPTION
usedCode used b~y INPUT to process

input items and controls in BASIC
statement (address in CH_ADD).

Returns Z if current channel is
Keyboard/Lower Screen (device
specification="K").

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.

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.

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=lefthand or most
significant bit. Error B if Y is
greater than 175.

HIFLSH 86 (56H)

SCRMBL 87 (57H)

PLOT

PLOTBC

88 (58H)

89 (59H)

GET XY 90 (5AH)

PLOT command,
parameters on

Stack to BC for
via PLOTBC.

Processes X/Y
the Calculator

plotting of pixel

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 C00RDS=BC.

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.
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TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE
TTrcTe"
— SERVICE CODE

Tl T5BH1

DESCRIPTION
CIRCLE command,
successive plot
the parameters
statement. *

DRAW command,
successive plot
the parameters
statement. *

DRAW

DRAW L

EXPRN

F SCRN

92 (5CH)

93 (5DH)

94 (5EH)

95 (5FH)

F ATTR 96 (60H)

RND 97 (61H(

F PI 98 (62H)

Calcul ates
positions from
in the BASIC

Calculates
positions from
in the BASIC

Plots a straight line from
current position (COORDS) based
on parameters from Calculator
Stack (X,Y). *

Evaluates expression in BASIC
program line (CH ADD), putting
value on Calculator Stack. *

SCREENS 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.

ATTR function. Returns attribute
byte value controlling screen
pixel position based on
parameters on Calculator Stack
(X,Y).

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

.

PI function. Places value of PI

on Calculator Stack.
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TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

DESCRIPTION
INKEY$ function. Scans keyboard
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.
Variables area for

identifier pointed
Adjusts bit NO of

Searches
match against
to by CH ADD.

FLAGS (Bit 6)

for type (l=numeric; 0=string).

Also used to find formal

parameters for User Defined
Functions. *

SERVICE
F INKY

SERVICE CODE

99 (63H)

FIND N 100 (64H)

PSHSTR 101 (65H)

PAEDCB 102 (66H)

LET 103 (67H)

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. *

POPSTR 104 (68H)

DIM 105 (69H)

STKUSN 106 (6AH)

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
already in Reg. A (either decimal
point, binary token or digit).
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TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE
"STK~S

SERVICE CODE
107 (6BH)

—

DESCRIPTION
unsigned

STK BC

ININT

108 (6CH)

109 (6DH)

FP2BC 110 (6EH)

FP2A 111 (6FH)

OUTPUT 112 (70H)

1-byte unsigned integer TrT A to
top of Calculator Stack (binary
to floating point). Loads 0 to B
and A to C, then executes STK_BC.

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

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.

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.

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.

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

)

Full explanation of the
scope of this document.

following Calculator Routines is beyond the

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

114 (72H)

—

DESCRIPTION
Add (HL) + (DE). See SUB.ADD

MULT

TIMES

DIVIDE
TRUNC

FLOAT

INTDIV

115 (73H)

116 (74H)

117 (75H)

118 (76H)

119 (77H)

120 (78H)

INT 121 (79H)

EXP

LN

ANGLE

122 (7AH)

123 (7BH)

124 (7CH)

Integer multiply
C if overflow.

HL * DE. Returns

Floating
(DE).

Point Multiply (HL) *

Floating Point Divide (HL)/(OE).
Truncates a floating point number
(HL) towards zero to an integer.
Assumes (DE) = (HL) + 5.

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

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.

Replaces the top of the
Calculator Stack by its integer
part. Returns with HL = top of
Calc. Stack and DE = next free

space.

Replaces the top of the
Calculator Stack, X, by EXP(X).
Returns with DE and HL =

Calc. Stack Pointers.

Replaces the top of the
Calculator Stack by its natrual
logarithm. Returns DE and HL =

Calc. Stack Pointers.

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
TDH

SIN

TAN

ATN

ASN

ACS

ROOT

TO_THE

RDCH

SERVICE CODE
125 (7DH)

—

126 (7EH)

127 (7FH)

128 (80H)

129 (81H)

130 (82H)

131 (83H)

132 (84H)

133 (85H)

134 (86H)

135 (87H)

136 (88H)

DESCRIPTION
Replaces tfie top" 6T" the
Calculator Stack by its COSINE.

Replaces the top of the
Calculator Stack by its SINE.

Replaces the top of the
Calculator Stack by its TANGENT.

Replaces the top of the
Calculator Stack by its inverse
TANGENT.

Replaces the top of the
Calculator Stack by its inverse
SINE.

Replaces the top of the
Calculator Stack by its inverse
COSINE.

Replaces the top of the
Calculator Stack by its Square
Root.

Replaces the top two numbers on
the Calculator Stack (X, Y) by

X**Y.

Wait for character from currently
selected channel (calls INCH).
Returns character code in A. See
4.1.1.

Write character whose code is in

A to currently selected output
channel. See 4.1.2.

See 3.2.1.1, RESTART 16.

Keyboard Scan. See 4.1.1

SENDCH

WRCH

K SCAN
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TABLE 3.3.3-2

TS 2068 FUNCTION DISPATCHER SERVICES
(continued)

SERVICE SERVICE CODE
137 mw)

— DESCRIPTION
TUT

P_RT

P NL

PUTMES

138 (8AH)

139 (8BH)

140 (8CH)

K_CLS

SCRL

F PNT

141 (8DH)

142 (8EH)

143 (8FH)

DRAWLN

PUT LN

144 (90H)

145 (91H)

Backspace. Sets current column
position back 1 for selected
device. (System Variable updated
is S_P0SN, SPOSNL, or P_P0SN for
Screen, Lower Screen or Printer
respectively.

)

Outputs 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
selected device,
base of message
contains variable

to currently
DE points to
table which
length 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 0 upwards.

CLS command,
and CLLHS.

Executes both CLS

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.

Output Line Number as 4 digits,
right aligned and space filled to

currently selected output
channel. HL points to MSB of
2-byte Line Number.
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4.0 SYSTEM I/O GUIDE

4.1 I/O Channels

The TS 2068 software architecture supports up to 19 I/O 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 is the Device
Specification, e.g. "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
I/O functions as shown in Figure 4.1-1. Channels 4-15 are
considered "Closed". You can re-assign the standard I/O, e.g.
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 I/O by including the Channel number (or a variable
equated to the channel number) in the I/O statement, e.g. 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/O error on OPEN and other commands
such as CAT and FORMAT via ON ERR and interpret the BASIC program
line using your own machine code routines.

RESERVED

Channel /

Stream #

-3
-2
-1
"0

1

2

3

Device
Specification

"K"

"S"

"R"

"K"

"K"

"S"
II nil

Command/Function

Keyboard/Lower Screen
Main Screen
RAM Write (not used)
Output to Lower Screen
INPUT command
PRINT/LIST commands
LPRINT/LLIST commands

FIGURE 4.1-1
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The Channel architecture is implemented by a number of tables
located in both ROM and RAM.

A. STRMS 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 0B00 (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 I/O

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.

B. CHANS The CHANS System Variable at 23631 (5C4FH) contains the address of
a 21 -byte table initialized at power-on or execution of a NEW
command to support "stream" I/O 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)-l. Each entry has the following format:

Output 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 line of the BASIC Program (PROG).

Whenever an I/O 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
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( CHANS)-! and the resultant pointer is loaded into the System
Variable CURCHL for use by the next character I/O 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.

The following sections describe the standard system I/O devices
supported via Channel I/O.

4.1.1 Keyboard

The low-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 th"e 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 illustrates the mode control
variable and associated flags and Figure 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 CURTHL when Channel 1 has been Selected and the
Character I/O 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=l, the
contents of LAST K are returned to the requestor.

C. SELTAB

D. SPEC_T

E. CL TAB
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FIGURE 4.1.1-1

TS 2068 MODE CONTROLS

Sv^tpm Varnahip Lnra'Mon L/C T 1 |J l> 1 Ull

MODE 23617(5C41H)
Value

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

FLAGS2 23658(5C6AH) If in "L" Mode then:

Bit 3 = 0 CAPS Lock Off
= 1 CAPS Lock On

UPDATE KEYBOARD STATE
(Called onca avary 1/SOIh ol a aacond) UPD-K J RETURNS

MEANS
Z/NZ D E

Z FFh Kay On* Kay
k-scan) z Shift Kay ShlfHKay

J. s
z FFh FFh No Kaya
NZ X X Too Many Kaya

NZ

ADDRESS LABEL USE

5COO KSTATE DEBOUNCE CNT 0

SCOI REPEAT CNT 0

5C02 CHARACTER 0

5C03
5C04 KSTATE+4
SCOS DEBOUNCE CNT 1

5C06 REPEAT CNT 1

5C07 CHARACTER 1

SCOS
5C08 REPOEL

5COA REPPER INITIAL DEBOUNCE
CNT = S

FIGURE 4.1.1-2

FLOWCHARTS

TS 2068 KEYBOARD ROUTINES

(return)
LUK2

0^^KSTATE

BIT 7 Indlcataa No Kay Storad

DECREMENT
DEBOUNCE CNT

ltSTATE+4^
.=0 ^DE-KSUn OF K-SCAN

Sht 4

94

RETURNS
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C/NC A

NC NO CHAR KEY
C CODE CHAR KEY

(return)
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(k-scan)

ZFh— A
(Position Coda)

FFFF-DE
FEFE— BC

-
LKS2

-IN—

A

A7-0 :FE
A 15-8 sREGB

-INVERT DATA
-MASK FOR 5
BITS

ADDRS
'5 ST 2.

IS

DATA—

H

POSITION
CODE— A

0+1 — 0

Saarch for, 1 To*

Kay Bit

FF or PREV
KEY — D

NEW KEY—

E

MORE
'KEYS IN THIS"

ROW
.?

Tno

Too Many Kay*
NZ Sol

B<£ [jl svm° sp°

A A kA

_T
ENT°

A CO
_T

M

|

J A
o

Produca* Low Active Data
Bit* For Koy* Praaaad
In Row Addreaaad

Low Actlva
Addro** Bit

1
L-1 —

L

(Naxt Row)

rcw-J-r-j-rJ

FE— FD— FB—F7 — EF
'
r _ ^yYa* Still Scanning

No
Scan Comploto

0 8 2F FE
1 B 2E FD
2 10 20 FB
3 11 2C F7
4 12 2B EF
S 13 2A DF
6 14 2S BF
7 15 28 7F

D = 18h(24) ID = 27h(3B) inFF(-11

IF D: 18h
SET NZ

ELSE SET Z

Symbol Shift A
On* Othar Kay

-Z Sat

-DrlBh
(SYM Shrlt)

-ErKay

(return) (return)

CAP Shift A
Ona Othar Kay
-Z Sat

-D*27h
(CAP Shift)

-E=KEY

No Kay*
Or On* K*y

-Z Sat

-DrFFh
-E = Kay

(return)

-NZ

It SYM Shift t Ona Charactar Or Juat Ona Charactar

D= FF Or SYM Shift E = CHAR Coda
If Two CHAR Kay*
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K-BASE: Ft»d **SE C©*« For Koy

(CH COOe)

^K-BASe)

Koy Cod« = SYH SHIFT

* ONE CHAR
or Jwml On* Chit

Roy Codo =SVM SHIFT

w/No Char

'return}
|

KTABI*E— ML
]

(return

C = 0(NC) C=0<NC>

get xla TE BYTE
addressed BV HL

I SET CAItnv FLAG

(«ETUHn)

* :cooe
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4.1 .2 Video Screen

The TS 2068 system software supports I/O 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
lower 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 input, scrolling the
entire screen upwards. The variable DF SZ reflects the
number of lines in the lower screen (defa!Tlt=2).

Character output to the screen is done using the Channel
I/O 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 located as shown in Figure
4.1.2-1. Note that by constructing your own pixel data
and placing (base address-lOOH) 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 characters ) 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
(20-7FH)

Home ROM
(3D00-3FFFH)
(Address-lOOH
in CHARS)

Std. Graphics 16 128-143
(80-8FH)

Dynamically
Generated by

Software

User Defined
Graphics

21 144-164
(90-A4H)

Home RAM
(Address in

UDG)
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The screen output routine, SENDTV, is in Module 10 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" (65/41 H) 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 SENDTV routine based on (CURCHL).

3. The registers are loaded from the System
Variables with the current Row/Column position
(S_P0SN) 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 based 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 VIRCH 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 line
inserted at the bottom of the upper screen, and the "A"

printed at the start of the new line.

Graphics I/O 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 lines 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 support 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 0 33 (21H)

1 32

•

(20H)

31 1
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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=l, 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 (5B00H) and is 256
(100H) bytes long, the data needed to print one line of
32 characters, each character comprised of 8 bytes (8X8
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 I/O is done via Port OFBH, but the Printer
responds to any I/O Read/Write with Address Bit 7=1 and
Address Bit 2=0. Therefore, any Port providing this
combination, e.g. Ports OFA through 0F8 and Ports 0F3
through 0F0 as well as others, will interface to the
Printer. See Section 2.1.13.3 for the bit definitions
for Printer I/O. The pixel data is written to the device
by the routine PRSCAN in module 10 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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Cassette Tape

Tape I/O is done via Port OFEH. An I/O read of Port OFEH pulls
in the cassette input on Bit 6. An I/O write of Port OFEH Bit 3

controls the tape output with Bit 3 = 1 genrating a high output
and Bit 3 = 0 generating a low 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 Bit 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 sees.)

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.

Figure 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 (see map in

Appendix A). They are accessible via the Extension ROM Interface
Routine listed 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 theTieader 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, based on the status at entry: Carry 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=l for successful completion and No
Carry for error or Break Key detected. Both W_TAPE and R TAPE
exit via the routine W_B0RD which restores the Border color T>ased

on bits 3-5 of the system variable BORDCR. If the Break Key is

detected during this exit routine, a RESTART 8 (ERROR) is

executed.

NOTE: The write to Port OFEH in the exit routine restoring the
Border Color has bit 3 = 0. This creates a final
transition on the tape following a write operation. This
transition is necessary in order to successfully read
back the FThaT data bi t from some tape recordi ng

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.
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FIGURE 4.2-1

TAPE HEADER FORMATS

HDLEN HDAdd HDVARS
HDTYPE(l) HDNAME(IO) (LSB/MSB) (LSB/MSB) (LSB/MSB)

PROGRAM Up to 10
ASCII Chars.

Length of
Program
+ Variables
(E LINE -

(PffOG)

Starting
Line No.

or 8000H
E.G.:
G500=Line 5

or 0080H if
no Line No.

Length of Pro-
gram = Offset
to Variables)
(VARS) - (PROG)

NO.ARRAY

CHAR. ARRAY

CODE (BINARY) 3

Length
Field from
Data
Structure

Length
Field from
Data
Structure

Length
Specified
in SAVE

LSB=00
MSB=Array ID

7 0

100
(ASCII -

60H)

LSB=00
MSB=Array ID
7 0

110
(ASCII -

60H)

Address
Specified
in SAVE

N/A(=0)

N/A(=0)

N/A (=0)

4.3 Joysticks

The two joysticks are controlled via Register 14 (I/O Port A) of
the Programmable Sound Generator Chip (see Sections 2.1.6 and
2.1.7). Address and data are passed via Ports 0F5H and 0F6H
respectively. The joysticks are read by first addressing
Register 14 in the PSG by writing a 14 (OEH) to Port 0F5H. The
data is then read by executing an IN from Port 0F6H, 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/O Port A for input. If you
ever use I/O 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
OUT A,(0F5H)
LD B.playerno

Load A = 14

Address the

LD
IN

CPL
AND 8FH

C.0F6H
A,(C)

joystick port

Data Port address to C

Joystick data to A
Complement to High Active
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.

Bit

FIGURE 4.3-1

JOYSTICK DATA

5 4 3 2

T

0

1— STICK UP

L STICK DOWN

|

u STICK LEFT

'— STICK RIGHT

NOT USED (Always '1
')

L BUTTON DEPRESSED

4.4 S/W Generated Sound (BEEP)

The BEEP command produces sound using the speaker by toggling Bit
4 of I/O 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+235 to 8N+246 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 0F5H (address to Programmable Sound Generator) and the
second parameter (load data) to Port 0F6H (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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Advanced Concepts

5.1 Cartridge Software/Hardware

5.1.1 LROS

An LROS is identified by the following overhead bytes:

Location

0000

0001

0002/0003

0004

Description

Not Used

Cartridge Type
01=LR0S

Starting Address (LSB/MSB)

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

JP instruction.

Memory Chunk Specification.
Bits 0-7 represent Chunks 0-7
resoectively in the Dock Bank in low
acti ve format:

0 if in use
1 if not in use

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

to enable the
jumping to the

The Memory Chunk Specification is used
specified chunks in the Dock Bank prior to

address specified in Location 2 and 3. . Control is
transferred from the Initialization code in the Extension ROM
via the G0T0_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 Z80 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 language
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 been set by the TS 2068 and
interruptions are enabled prior to passing control to the
LROS 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 01 instruction^ or set a

different Interruption Mode. It may change the location of
the Machine Stack. It may also change the memory selection
by writing to Port 0F4H with each bit set to 1 for the
corresponding chunk to be enabled in the Dock Bank (high
active format) or 0 to be enabled in the Home Bank. Thus, an
LROS may contain code in Chunk 3, but it should be enabled
after the OS RAM code has finished execution.

Now that your LROS is in the driver's seat, you are on your
own I 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 is 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 between the two. You
must also be careful to have the appropriate Home Bank
Chunks enabled which are referenced by the Extension
ROM code, e.g. the System Variables in Chunk 2 or
Dossibly 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.g., a routine in the Dock Bank ROM in Chunk 6

could push a Home Bank address on the stack, write to
Port F4H 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 Dock Bank could be mapped in a similar way.

4. 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 OS 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.

5. If you design an LROS implementing a higher-level
language 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



2 AROS

An AROS is identified by the following overhead bytes:

Location

32768
(3000H)

Description

Language Type
1 = BASIC [and machine code]
2 = Machine code only

(Any other value will result
in Error S, Missing LROS)

32769
(8001H)

32770/32771
(8002/8003H)

32772
(8004H)

Cartridge Type
2 = AROS

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

Prograu 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 low active format as follows:

5.1.2.1 BASIC AROS

0 if in use
1 if not in use

32773
(8005H)

NOTE: Bits 0-3 must be set to 1

for proper execution.

Autostart Specification
0 = No Autostart
1 = Autostart

32774/32775
(8006/8007H)

Number of bytes of RAM to be
Reserved for Machine Code
Variables (LSB/MSB - 0100H=1 byte

Reserved; 0002H=512
bytes Reserved.

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 is restricted to the
upper half of the memory space beginning at location
32776 (8008H) in the Dock Bank. Support for
User-Defined Functions, which requires searching for
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the definition parameters within the program, 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 program statements. If the
cartridge contained machine code supporting advanced
video modes, the TS 2068 would have to be returned to
"Normal" 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 efficient cartridge execution is
obtained by making program lines as large as possible,
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. It therefore will be more efficient to not
make DATA statements excessively long. 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 CHR$
(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 is built in the RAM
(address in VARS) exactly as though the program were in
the RAM. All variables, 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 last
program line must be followed by a terminator byte
having the Most Significant Bit set (e.g. 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 use", 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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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 AROS 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
(5840H) for machine code and/or machine code
variables. The designated number of bytes are reserved
by the AROS support code prior to beginning program
execution. The AROS buffer (ARSBUF) begins 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.

5.1.2.2 Machine Code AROS

A machine code AROS is similar 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 1f it
is zero, control will be passed to the BASIC
Interpreter as if the cartridge were not present.
There is no BASIC command to directly 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
(7B15H) 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/W.

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
si des ) , respec ti vel y

.

See Section 2.4.2 for mechanical details of the connector
portion of the PCB.
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FIGURE 5.1-1
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FIGURE 5.1-2

EPROM CARTRIDGE BOARD

COMPONENT SIDE ARTWORK

RIDLICE TO 3.000 t.OOS

COMPONENT SIDE

SK2000-8

1



FIGURE 5.1-3

EPROM CARTRIDGE BOARD

SOLDER SIDE ARTWORK
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1
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FIGURE 5.1-4

EPROM CARTRIDGE BOARD
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5.2 Advanced Video 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 listings 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 (1B00H) bytes used
for pixel and/or attribute data based on the mode selected
via bits 0-5 of Port FFH. The pixel data area divides into
three blocks, each supporting 8 contiguous lines on the
screen. See Section 2.1.10 for details on organization of
the display RAM. 8ecause 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 1 2 11 10 09 08 07 06 05 04 03 02 01 00I0T0XXXXXXXXXXXXXI DF1

4000 - 5AFFH (Bit 13 = 0)

Address Bit 15 14 13 1 2 11 10 09 08 07 06 05 04 03 02 01 00
01 1 xxxxxxxxxxxxx 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 0/Column 0 are located at 4000H, 4100H,
4200H, 4700H. Since this is the first character
position on the screen, its Attribute byte, in Normal Mode,
is the first byte in the Attribute File which starts at
5800H. The 768 (300H) Attribute Bytes are in 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 base 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. because 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
INE # INDEX LSB/MSBLJJ / 1 10 LI

0 0 00 40 4000H = Line 0 (Tod of Screen)
1 2 20 40 Line 1

2 4 40 40 Line 2

(+20H)
(+20H)

1 14(0EH) E0 40 Line 7 (End of UpDer Block)
8 lS(lOH) 00 48 4800H = Line 8 (Top of Middle Block)
9 18(12H) 20 48 Line 9

(+20H)

(+20H)
15 30(1EH) E0 48 Line 15(End of Middle 31ock)
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 (0BH) 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 Reg. 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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LO B,8 Set Scan Count
LOOP 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)

DJNZ 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 A,H MSB of DF Address
RRCA Shift right circular
RRCA to get 3its 3&4 (Block #)

RRCA to positions 041

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

5037H, 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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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.

5.2.1 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 Drimary display file. By writing to Port
FFH with Bits 0-5 = 1 (Bit 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 like 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.

5.2.2 High Resolution Graphics Mode

This mode is set by writing to Port OFFH with Bits 0-5=2 (Bit
1 set). In this mode, also called Extended Color Mode, the
second display file is used to expand the number of Attribute
bytes from one for each 8X8 pixel group to one for each 8 X

1 pixel group thus giving 32 X 192 positions within each of
which two 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 40O0H
has its Attribute byte at Location 6000H, the byte at 47FFH
(last 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.

Reg. 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
directional ly so that 0 represents the top of the screen and
1 91 represents the bottom. After thi s reversal , the two
coordinates represent the following values:

Bit IS
~7—

SCREEN
BLOCK
(0-2)

Y

5 4 3 —

r

LINE NO. SCAN ROW
WITHIN WITHIN
BLOCK
(0-7)

LINE
(0-7)

2 10 1 Bit 17 6 5 4 312 1 0

COLUMN
(0-31)

(0-1FH)

BIT
(0-7)

We first formulate the MSB of the display file address using
the Block and Scan Line information in the Y Coordinate:

PL0TXY PUSH (SAVECO).BC Save coordinates
LD A, 191 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
the Line information from the Y Coordinate and the Column
information from the X Coordinate:

LD A,C Get X Coordinate
RLCA Align to Pick Up Line
RLCA Bits from Y

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

AND 0C7H Clear Bits 3-5

LD L,A Save A in L

LD A,B Get Y Coordinate
AND 38H Get Line Bits
OR L Combine with Col. Bits
RLCA Shift to Final Position
RLCA A=Line #/Column
LD L,A L = LSB Display File Addrs.
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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:

i nLU Paf Di vaI Daci finn

ANU 7 n-l aftmnef fMCD^-7=U-LeTullUSt IPioDJ,/ —

Ki gntmosz \ lob j

LD B,A Use as Control Count
INC B B=l-8
LD A, 00000001

B

Bit Mask
RRCA Rotate Mask Bit
DJNZ 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 lines and circles calculate the

successive X/Y Coordinate values and use common low-level

routines similar to the above to place each pixel in the

display file.

5.2.3 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. All 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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Software supporting this mode must set up the display file
address for character insertion based on the column position
(even=DFl; 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.g. 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 listings of
software packages supporting 64 and 80-Column modes.

.4 Other

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

A. 40-Column Mode - utilizes the 6X8 character set
defined for 80-Column Mode in "normal" mode. May be
combined with the Dual Screen package.

8. 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 program executing in the Home RAM, you can
intercept the 17 ms. interruption for your own purposes by

permanently enabling Chunk 0 in the Extension ROM Bank (write

a 1 to Port 0F4H 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 OS 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 OS RAM

code when it is relocated between Chunk 3 and Chunk 7, you
probably do not want to directly overlay the OS RAM

Interruption Handler with your own code if you will be using
the Video Mode service. Your branch instruction at 52AEH,

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 0F4H) 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. Use

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 images and
machine code/variables in the cartridge for transfer to the

RAM under your control. Consider using the XFER BYTES
service in the OS 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 (28H) ) or any ROM routines that invoke
them, you must initialize the System Variable MEM by
doing the following:

LD HL.5C92H Set HL=MEMB0T
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 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.

6.3.2 FOR/NEXT - If the limit of the FOR statement has

already been passed on its initial execution, (e.g.

FOR A=l 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.

6.3.3 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 1B00H) to the memory now in use

(address in System Variable STKEND), the code fails to

check for overflow. Thus if the address in STKEND is

greater than 58623 (E4FFH), 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 RAMTOP - When the machine stack and OS 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 OS 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 OS 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 OS Routines

~228U (8E8H)

Example: RAMTOP = 63255 (F717H)
+ Reserved Area 2280 (08E8H)

63533 (FFFFH)

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 (E000H).

6.4.3 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. If 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.

6.4.4 VIDMOD - When Mode 128 (80H) is designated for
activating the Primary Display File in Dual Screen
Mode the System Variable VIDMOD at 23746 (5CC2H) is
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, but 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 6.5TT) 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 Video 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.

OS RAM Routines

In patching the OS 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. All of the code containing actual addresses must be

modified 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 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.

6.5.3 PUT_W0RD- Write data passed in Reg. Pair DE is
overwritten prior to use. Figure 6.5-2 shows
corrections.

6.5.4 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 0 of the Dock Bank. This
can be true when there is no cartridge installed, or
if the cartridge installed is an AROS. 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.

6.5.5 SAVE STATUS and RESTORE_STATUS - The value of Port FFH
whicF 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.g. via
CALL BANK or use of the Function Dispatcher) is
"undone". This is one reason the Video Mode Change
Service and some of the bank switching routines such
as 3ANK_ENABLE cannot be meaningful ly accessed via the
Function Dispatcher.

6.5.6 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 is 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 OBJ. CODE SOURCE STATEMENT COMMENTS
~rnm nei

Input: Bank f 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 Z.GS 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 80H
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 NZ.GS XT1 Not active
6442 DBF4 GETHS IN A,(OF*H) Get Hor. Select Reg.
6444 2F CPL Invert to Low Active
6445 1802 JR GS XTO Exit
6447 DBF4 GS_HOME IN A.TJF4H All bits set are not

active in Home Bank
6449 4F GS XTO LD C,A Memory Select to C
644A Dl GS^XTl POP DE Restore Regs.
644B Fl POP AF
644C C9 RET Return

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

GET_STATUS CORRECTIONS

(continued)

From BASIC:

POKE 25610 ,40

POKE 25611 ,36

POKE 25614 ,40

POKE 25615 ,55

POKE 25617 ,40

POKE 25618 ,39

POKE 25648 ,14

POKE 25649 ,255

POKE 25650 ,219

POKE 25651 ,255

POKE 25652 ,230

POKE 25653 ,128

POKE 25654, 40

POKE 25655, 18

POKE 25656, 24

POKE 25657, 8

POKE 25658, 14

POKE 25659, 255

POKE 25660, 219
POKE 25661

,

255
POKE 25662, 230
POKE 25663, 128
POKE 25664, 32

POKE 25665, 8

POKE 25666, 219
POKE 25667, 244
POKE 25668, 47

POKE 25669, 24

POKE 25670, 2

POKE 25671

,

219
POKE 25672, 244
POKE 25673, 79

(Location 640AH)

(Location 640EH)

(Location 6411 H)

(Location 6430H)
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FIGURE 6.5-2

PUT WORD CORRECTIONS

LOCATION OBJ. CODE SOURCE STATEMENT COMMENTS
"THeTJ TOO —

Input: Data in DE, Address in HL, Bank # in B

633B 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 LD D,B Save Target Bank #
6342

A f
47 LD B,A Bank # of Owner

6343 CD0564 CALL GET STATUS Get Bank Status
6346 C5 PUSH BC

~
Save It

6347 CD4D64 CALL GET_CHUNK Get Bit Map
634A 2F CPL Set High Active
634B 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 CI POP BC Saved Bank Status
6351 Dl 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 2B DEC HL Restore HL
6356 CD9964 CALL BANK ENABLE Restore Bank St.
6359 CI POP BC Restore Regs.
635A Fl POP AF
635B 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: The corrections to GET_STATUS and BANK_ENABLE are also required.
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FIGURE 6.5-3

BANK ENABLE AND RESTORE STATUS CORRECTIONS

BANK ENABLE: Location Object Code

From BASIC
POKE Address Value

6499H
649DH
651 CH

00

F3
FB

NOP

01

EI

25753

25757
25884

0

243
251

RESTORE STATUS:

654AH
6570H

F3
FB

DI

EI

25930

25968

243

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 1f 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 limited 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 1s 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 line (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 OS RAM services, you should

have a corresponding return to keep the structures

clean.
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6.6.2 ON ERR GOTO - If a non-existent line 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 OK termination showing the line 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 0 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.

6.6.3 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 (Reg. 7), possibly changing
the I/O 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 (IO-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 Reg. 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.

6.6.4 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 '.

6.6.5 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

LOAD MAP'

MODULE ORIGIN LENGTH

BLOCK 0000 0000
BASIC 0000 0227
KSCAN r

I O-l 0500 0502
0AO2 03 IB

EDIT 0D1D 06S2
CHANS 139F 0142
LIST 14E1 02D4
AROS 17B5 0190
SYNTAX 1945 080A
SYNTWO 214F 04B4
GRAPHS 2603 0251
EXPRN 2854 041C
I DENT 2C70 03E9
INOUT 3059 0301
SUMS 335A 032A
CALC 3634 0437
FUNCTS 3ABB 01CE
TAPEMSG 3C89 0053
CH_SET 3DOO 0300

GLOBAL ADDRESS MODULE

ACS 3C5E FUNCTS
ADD 33D3 SUMS
HLNUM? 3046 I DENT
ALPHA? 304B I DENT
ANGLE 3B9E FUNCTS
AROS 1SC6 AROS
ARRAY 37C5 CALC
AR-LN 17EA AROS
AR_NXT 17FF AROS
ASN 3C4E FUNCTS
ATN 3BFD FUNCTS
ATTBYT 0710 I0_1
BEEP 0436 KSCAN
BORDER 243E SYNTWO
BREAK? 2009 SYNTAX
CAT 25C8 SYNTWO
CHCODE 0371 KSCAN
CHINIT UAA EDIT
CHK_SZ 1FBB SYNTAX
CIRCLE 2679 GRAPHS
CLCHAN 13BE CHANS
CLEAR 1F36 SYNTAX
CLEL 133F EDIT
CLLHS 08A9 I0_1
CLOSE 139F CHANS
CLPR 0A35 I0_2
CLR_BC 1F39 SYNTAX
CLS 03EA I0_1
CLS-B 097F I0_1
COLITM 23A6 SYNTWO
COLOUR 23DE SYNTWO
CONT 1EE4 SYNTAX
COS 3BC5 FUNCTS
CP_BC 16E8 LIST
CTRO 371A CALC

riATAL'M i H 1
I C '-' Am SYNTAX

PEF i>.» 1 L'
CVWTflYOIlNIHA

DELRE

C

1 "7^**»
A /"».' 1 T CTLid

DELSYM i.'tf/t in ^

Pel L't 1 7An1 /*rU 1 T CT

Uc.1 r. i.'t?r L» 1 U—

^

DESLUG uuuu T rt o
I U_a

r,c i_tiL*t_ML 1 T C:T

DIGIT? 3UD9 INOUT
Din T HFMT

D I v I L't •\ Tic*t d IMC

DRAW
pidai li kiDKhWLN AO 1 -J '.JPiHrPl^

riC'Ai.i iL'rvHW-.L. '.'nMr nv
TO 2

DYAD I

C

1 BDC SYNTAX
ppunen>J Of:33 10—2
EDIT_K 0A32 I0_2
END? 1B44 SYNTAX
FNnQTT 1 AB9 SYNTAX
CLINIC 1 C 1 1B4A SYNTAX

25D4 SYNTWO
1 B91 SYNTAX

ERR4 1FCF SYNTAX
ERR? 07C1 IG_1
ERR6 356C SUMS
ERRB 1F29 SYNTAX
ERRH 237E SYNTWO
ERRO 123D EDIT
FY PI 1TF 1 AD3 SYNTAX
EXP 3ADF FUNCTS
FYPPM 2854 EXPRN
F Twn 1 1 6D6 LIST
F T MH M 2C70 I DENT
F T If II 1F23 SYNTAX
F T V 111 1 F 1 Finc. SYNTAX
FI ACUA

L. X >? 1

rLUH 1 S' 'MS

p 'Jn 1 P7Q SYNTAX
cnoMAT c^YNTWO

r r*^:H J 1 T -J twm IT

P r'xt?'-- •_' 1 ov I N^'LIT
c attd

r _ 1 INr-. Y EXPRN
r _r I Ai rt-D cyppM
C" DMT A.Oa*v

r _ KN
Ut 1 ML 1 7I""F* Apnc
f.CT CI«?t 1 -CL 2D54 I DENT
0ET_LN 1324 EDIT
GET-XY 2660 GRAPHS
GO-SUB, 1F99 SYNTAX
GR-COL 23SC SYNTWO
HIFLSH 241D SYNTWO
INCH 11E1 EDIT
ININT 30F9 INOUT
INIT 0D31 EDIT
INPUT 222B SYNTWO
INST 12B3 EDIT
INSA 0AE7 10-2
INSERT 12BB EDIT
INT 3ACA FUNCTS
INTDIV 3ABB FUNCTS
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intpt> 2889 EXPRN
IN_K OCOE I0_2
I_SEQ 226B SYNTUO
JUMP 1EF1 SYNTAX
K_BASE 035C KSCAN
K_CLS OSA6 I0_1
K.DUMP 0A02 I0_2
K_LIST 1543 LIST
K_LLST 1541 LIST
k_lpr 2153 SYNTWO
K_NEW OD1D EDIT
K-PRIN 2159 SYNTWO
K_SCAN 02B0 KSCAN
LCU2 132D EDIT
LDDE 313D INOUT
LDMES 3CA8 TAPEMSG
LDTVCU 061A I0_1
LE3 0053 BASIC
LEO18 0E2F EDIT
LE04 0E8D EDIT
LET 2EBD I DENT
LI NEMO 1768 LIST
LIST 14E1 LIST
LN 3B2E FUNCTS
LPO 13AC LIST
LS4 1A44 SYNTAX
LT22 1BBC SYNTAX
MOVE 25D0 SYNTWO
MULT 3468 SUMS
NC_HL 0077 BASIC
NEGATE 382D CALC
NEW 0032 EDIT
NEWDEV 24D2 SYNTWO
NEXT 1D53 SYNTAX
NEXTCH 0074 BASIC
NEXT_L 165B LIST
NOTKB? 2380 SYNTWO
NXT_HL 2C69 EXPRN
OPCHAN 1465 CHANS
OPEN 142A CHANS
OPTNO 1C49 SYNTAX
OUTPUT 31A1 INOUT
PAEDCB 2E74 I DENT
PARP 03F3 KSCAN
PASSEM 25B9 SYNTWO
PAUSE 1FEB SYNTAX
PHLAF 004F BASIC
PLOT 2635 GRAPHS
PLOTBC 263E GRAPHS
PLUG IN 0000 BASIC
POPSTR 2FAF I DENT
PRSCAN 0A4A I0_2
PR_CUR 162D LIST
PR-TV2 0776 I0_1
PSHSTR 2E70 I DENT
PUT 15C9 LIST
PUTDIO 11EA EDIT
PUTMES 073F I0_1
PUT_BC 1788 LIST
PUT_LN 1795 LIST
PUT_SR 15A1 LIST
P-LFT 053A I0_1
P_NU 0566 I0_1
P_RT 0554 10 t

P_SEO 217E SYNTWO
RAMNO 377F CALC
RAND 1E04 SYNTAX
RDCH UCF EDIT
READ 1D97 SYNTAX
RECLEN 1720 LIST

REMGSZ 12CA EDIT
RESET 1354 EDIT
RESTBC 1ECA SYNTAX
RETURN 1FD4 SYNTAX
RND 29B6 EXPRN
room? 3768 CALC
ROOT 3C63 FUNCTS
RSET 2434 SYNTWO
RSTSTR 13A8 CHANS
R-ATTS 0338 I0_1
SCRL 0939 I0_1
SCRMBL 2603 GRAPHS
SEARCH 136B EDIT
SELECT 1230 EDIT
SEL.HL 1248 EDIT
SENDCH 1 1ED EDIT
SENDTV 0500 I0_1
SEPRMT 3C89 TAPEMSG
SETCUR 0914 I0_1
SETTVC 0914 I0_1
SET_AT 03B2 I0_1
SHIFT 339C SUMS
SIN 3BD0 FUNCTS
SKIP 1D28 SYNTAX
SKIPIT 2369 SYNTWO
SLICER 2E10 I DENT
SMINIT 11C1 EDIT
SOUND 2128 SYNTAX
SRCHSC 1374 EDIT
STBOOL 3926 CALC
STDE_S 314C INOUT
STDE_U 314A INOUT
STKUSN 3059 INOUT
STK_0 1C51 SYNTAX
STK_A 30E6 INOUT
STK_BC 30E9 INOUT
STK_M 3773 CALC
STOP 1C59 SYNTAX
STRITO 220F SYNTWO
STTVCU 05F3 I0_1
SUB 33CE SUMS
SUBLIN 16F0 LIST
SUBLN1 16F3 LIST
SUMSLD 3379 SUMS
SYNERR 1BED SYNTAX
SYNTAX 1A27 SYNTAX
TAN 3BF5 FUNCTS
TC-HL 0078 BASIC
TEM1 1BS2 SYNTAX
TEM10 1BEF SYNTAX
TEM6 1BE5 SYNTAX
TEMP38 19E0 SYNTAX
TEMP39 19E1 SYNTAX
TERM? 21E7 SYNTWO
TESTO 3904 CALC
TIMES 3489 SUMS
TOKENS 0098 BASIC
TO-THE 3C6C FUNCTS
TRUNC 33D3 SUMS
TVFUL? 0790 I0_1
TV.COL 23BB SYNTWO
UPD-K 02E1 KSCAN
USRRET 3S82 CALC
WRCH 0010 BASIC
XEY 310D INOUT
X_CALC 134E EDIT
X_T_HL 1363 EDIT

PROGRAM BLOCK — 4000 BYTES
ENTRY* 0000
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EXTENSION ROM MAP

LINK 1.7

LOAD MAP
MODULE ORIGIN LENGTH

XBASIC OOOO 0068
TAPE 0068 087F
INIT 08E7 04C9
CHNG-VID ODBO 0193
PASSING 0F43 0047
BS OF8A 001E

ULUDnU MODULE

AKEY 08AA TAPE
BLDSCT 09F4 INIT
CALL-B OF99 BS
CHNO-V 0E8E CHNG-VID
CLDFIL 0E27 CHNG-VID
EXINIT 08E7 INIT
GOTO-B 0F8A BS
LOAD 05CC TAPE
MERGE 06E5 TAPE
OPDFIL ODBO CHNG-VID
PASSIN 0F43 PASSING
RD-BIT 0189 TAPE
RESSCT 0C4C INIT
R-EDGE 018D TAPE
R_TAPE OOFC TAPE
SAVE 08S1
SLVW 01AB TAPE
W-BORD 00E3 TAPF
W-TAPE 0068 TAPE

PROGRAM XBASIC — !1000 BYTES
ENTRY I OOOO

DISPATCH 1000 0624 THIS MODULE IS COPIED TO RAM 6200 (space reserved 6200-683FH).

GLOBAL AOORESS MODULE Relocated to RAM F9C0-FFFFH when second Display File is used.

BANK E 6499 DISPATCH
BS MAX 6315 DISPATCH
BS SP 65CE DISPATCH ORIGIN LENGTH

CAtl b 65D0 DISPATCH
CREATE 66E8 DISPATCH TABLES: FIXTBL IDOO 007C

DISPAT 6200 DISPATCH
GET CH 6440 DISPATCH JMPTBL 1EDC 0124

GET NO 645E DISPATCH
GET ST 6405 DISPATCH UNUSED: 1624 06DC

GET WO 6316 DISPATCH
GOTO B 6572 DISPATCH 1D7C 0160

GOTO E 6815 DISPATCH
INT 62AE DISPATCH
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LOC OBJ CODE f : TM7 SOURCE STATEMENT

4i'> •LIST ON
421 •LIST ON
4i2 • INCLUDE NEW _«.V=A'AR2.

4C3 ! MERIT ARE ':-OMC NEW S.>5TCH VARIABLE DCF 1 N 11 1 ONS
41'4 t

415 I

426 STKSZ EOU 200M
427 SADDPT ECU 0F3H 1 SOUND CHIP AODR PORT
42* SDATPT ECU 0F6H 1 JOUNO CHIP PATA PORT
42« HS EOU 40H
4» H*.LSN EW HS
431 EtNA EOU SOU
432 HS-MSN ECU' BNA
433 APN EOU OAOH
434 HSP EOU ABN 1H? REG ADDP
4 35 STA-L EOU ABM
436 CHO EOU OCOH
437 STA-Q EOU CMC
438 LOWNYB EOU OCOOOH 1 RESET NYBBLE
4r» FREE-BYTES EOU 32
440 PRH-OUT EOU 8
441 HOR.SEL ECU 10
442 BANK EOU 11
443 UPO-K EOU 02E1H
444 1

443 1

446
447 GLOBAL DISPATCH. INT. NM1. PUT-WORD. OET-MORD
443 GLOBAL URITE-BS-REG. READ-B3-RE0. OCT.STATUS. GET.NUMBEft
**" GLOBAL GET.CHUNK, BANK-ENABLE. GOTO—BANK* CALL-BANK
450 GLOBAL XFER-BYTES. BS-MAX-BANK. BS-3P
451 GLOBAL CREATE-BITHAP. MOVE-BYTES
452
433 I DISPATCH (SVC-CODEI PASSED ON STACK)
454 I

455 I SVC-CODE IS A 16 BIT QUANTITY. BIT 13 IS USED A3 A JUMP FLAG I IF
456 I SET. THE DISPATCHER MILL DO A OOTO-BANK TO THE SPECIFIED ROUTINE.
457 I OTHERWISE IT UILL DO A CALL-BANK.
458 I

439 t

460 I

461 JHPTBL EOU 1FFFH
462 LAST-EXT-SVC EOU 13
463 LAST-RAH-SVC ECW 24
464 1

463 t

466 1

62O0 467
46S

ORG 62O0H

62fiO I'L'-.1WW 4^-^ U | ft 1 '..11 LD IK. 0
6204 von 470 ADD IX. SP SIX ST
6206 C3 471 PUSH if. :r?F:ER\« A WORD ON THE STACK
6207 F3 472 push AF IJAVF. liEOS
6200 C"- 47? I VSH MC

6209 D5 474 PUSH DE
620A E3 473 PUSH ML
620B DD5E02 476 LD E. (IX*2>
62<€ DD5603 477 LD D. <IX*3> IDE • SVC-CODE
6211 AF 478 XOR A
6212 CB23 479 SLA E
6214 CB12 480 RL D IDE - 2*DE
6216 17 481 RLA IA JUMP FLAG
6217 210000 482 LD HL. LAST-EXT-SVC
621A CB23 483 SLA L
621C CB14 484 RL H 1 HL • 2«HL
621E A7 485 AND A
621F EDS2 486 SBC HL. DE 1 COMPARE HL AND DE
6221 3013 487 JR NC. D-EXT 1 IF DE < HL
6223 2U8O0 488 LD HL. LAST-RAM-SVC
6226 CB2S 48« SLA L
6229 CB14 490 RL H
622A A7 491 AND A
622B ED32 492 SBC HL. DE
6220 390F 493 JR C. D-HOME
622F 06FF 494 LD B. 233 HERE FOR RAM-BASED SERVICES
6231 CDOS64 493 CALL GET-STATUS IGET STATUS OF HOME BANK
6234 06FF 496 LD ». 233 1 BC - HOME BANK / HORI2-SELECT
6236 180A 497 JR D-SAVE
6238 06FB 498 D-EXT LD B. 234 1 HERE FOR EXT. ROM BASED SERVICES
623A OEFE 499 LD C. OFEH
62X 1304 300 JR D-SAVE
623E 06FF 501 D-HOME LD B. 239 1 SET BANK-ENABLE PARHS FOR HOME
6240 OEOO 302 LD C. 0
6242 F3 303 D-SAVE PUSH AF
6243 C3 504 PUSH BC SAVE JUMP FLAG AND BANK-ENABLE PARMS
6244 21FF1F 303 LD HL. JHPTBL ICALC. ADDR OF TABLE ENTRY
6247 37 306 SCF
6248 ED32 307 SBC HL. DE
624A 06FE 308 LD B. 234
624C CD1663 309 CALL GET-WORD 1 REAP TABLE ENTRY
624F EB 510 EX DE. HL
62*0 CI 311 POP BC
6231 Fl 312 POP AF • RESTORE JUMP FLAG. ETC.
6232 A7 513 AND A
6233 281F 314 JR Z. D-CALL
6233 DD71FE 515 LD IIX-2). C IPUT BANK* AND HOR-SEL ON STACK
6238 DD70FF 516 LD (IX-1>. B
623B D06E00 517 LD L. (IX) (SAVE RET ADDR
6236 0D66OI 318 LD H. <IX*1>
6261 DD7403 519 LD <IX*3>. H IPUT RET ADDR BACK ON STACh
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6264 PD7302 320 LD (IY*2>. L
t it T KW 5 1 rr". r. r Uf^ '-** ' 1 PWTWV62*7 PP720I 921 LP ( I x+l ) . D

626A P073O0 322 LP ( IX) • E
t;.*p El 323 POP HI ft KC 1 «-WiC 1*1. V-St

62<F- PI 324 POP PE
6;6F CI roc PC
6270 Fl 3>fc POT"

6~7I C07tt? c r-t-L
. LJtOC ft MP Pi Art ftlflT CTTfrent Ir *J*JwTr rLW 1 I

6274 owe '•<:• 5r* D-CALL LD L. (IX) ISET UP STACl FOfc CALL-f*ANi

6277 Dti*-6C'l 329 Lt< H, (1(41) iPUl PTT-ADDfi IN PROPER LOC
627A E3 330 PUSH HI.

6271. PP6E04 531 LP L. (IX*4I

627E DD66W 532 LP H. (IX-»5>

62? 1 DD73FE ?33 LD (IX-2). L

629 4 DD74FF 334 LP < I X- 1 ) . H
6257 DU6E0C LP L. <IX*6> 1 PIT PRM_OUT IN PRPEP LOC

628A DP6607 536 LP H. (IX*71

62SD PD7W 337 LP ( IX ) . L

6290 DP7401 338 LD (IX*1). H
62?? PP7I02 539 LP ( IX+2) . C 1 PUT BAN* . • * HS ON ?TAO
6296 DP70O3 540 LP ( I X+3 ) . B

629? PP7304 541 LP (IX*4). E • PUT ADDfc ON fTACI'

629C DP7203 342 LP (IX*5>. D
629F El 543 POP HL
62'Ad PD7S0< 544 LP (IX*6>. L
62A3 DP7407 S45 LD (IX*7), H
62A6 El 546 POP HL 1 RESTORE REO?
62A7 PI 547 POP DE
62A8 CI 348 POP BC
62A9 Fl 549 POP AF
62AA CPP065 550 CALL CALL-BANK 1 HERE IF JUMP FLAG NOT SET

62AD C9 551
552
533

1

1

RET

534 IRST 561i HERE TO SERVICE INTERRUPT BY READING KEYBOARD
533

62AE F5 556 INT PUSH AF
62AF E5 557 PUSH HL
62B0 DDES 556 PUSH IX

62P2 21000(1 559 LD HL. 0
62B5 39 560 ADD HL. SP
62P6 DS 561 PUSH DE
62f7 3A1S63 562 LP A. < BS -HAX-BANK

)

62BA 5F 563 LD E. A
62BB 1600 564 LP D. 0
62BP 13 565 INC DE
62BE 13 566 INC DE
62BF A7 567 AND A
62CO EDS2 568 SBC HL. re
62C2 EB 569 EX DE. HL
62C3 DD2 10000 570 LD IX. 0
62C7 DD19 571 ADD IX. DE
62C9 Dl 572 POP DE
62CA D0F° 573 LD SP. IX

62CC CD1E65 574 CALL SAVE-STATUS
62CF CS 575 PUSH BC
6200 06FF 576 LP B. OFFH
62P2 CP0564 377 CALL PET-STATUS
62D5 06FF 578 LD B. OFFH
6207 79 579 LD A. C

62D8 E6F? 35* AND OFPH
62DA 4F 331 LP C A

62DP CP9964 582 CALL BANK—ENABLE
62DE CI 583 POP BC
62DF 2A783C 584 LP HL. (FRAMES) INOU INCREMENT FRAME COUNTER
62E2 23 583 INC HL
62E5 22785C 586 LP (FRAMES > . HL
62E6 7C 587 LD A.H
62E7 B5 588 OR L
62E8 2O0J 589 JR NZ.LIT3
62EA FP3440 590 INC (IY-Y+FRAHE2)
62ED C5 591 LIT3I PUSH BC
62EE D5 592 PUSH DE
62EF C0E102 593 CALL UPD-K
62F2 PI 394 POP DE
62F3 CI 595 POP BC

596 PHLAFl 1 JUMP HERE TO POP HL. POP AF. ENABLE INTERRUPTS %> RETURN
62F4 DD2 10000 597 LD IX, 0
62F8 PP39 598 ADD IX. SP
62FA CP4A6S 399 CALL RESTORE-STATUS
62FD DD23 600 INC IX

62FF DDF9 601 LD SP. IX

6301 DDE1 602 POP IX

6303 El 603 POP HL
6304 Fl 604 POP AF
6305 FB 605 EI
6306 C9 606

607
RET

608 1 HERE TO SERVICE NON-MASKABLE INTERRUPT
609 (IF (NMIADD) - 0 THEN RETURNS STRAIGHT AWAYl

610 (ELSE. JUMPS TO (NMIADD) WITH HL (ON TOP). AF l RETN ADDR
611 1 THE STACK.

6307 FS 612 Mil PUSH AF
630? E5 613 PUSH HL
630* 2AB0SC 614 LD HL. (NMIADD)
630C 7C »15 LD A.H
630P B3 616 OR L
630E 2001 617 JR N2.LNI3 1 IF NO USER-SUPPLIED SERVICE ROUTINE

6310 E9 618 JP (HL)
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61?
6311 El 620 UNI31 POP ML
63 1: Fl 621 POP AF
631? EP45 622 AETN

623 1

624 1

631? 623
624

PS.nAX.BANK
1

DFFS 1 iTHIf IS A COPY OF HAX.BAM

627
629

1 GET.WORD <ADPRl HL. F«N» If 1 WORPIHL)

62*
1

f

6': 1 * 630 CET-WORD PUSH AT 1 SAVE PE05>
6? 1 7 C5 631 PUSH BC
63 1 i 632 PUSH g£

c P3£64 63 ? CAt L OCT.MUMPCr.
fr

'•'
] f 634 rvw AF

C - 1 I
1 6 ?*' iti (i. h

63IE 47 4 36 LD
631F CP*"l?64 637 CALL t fiTT CTATi h; if i'lUMCD

6322 r
-
*' 6?S PV5-H BC

C 040*4 63* CALL OCT.CHUNK
2F 640 CPL 1 F'UT I N ACT I VE LOW FORMAT

6 327 42 '.41 LD B* D
6 32* «F 642 LC> C i A
6 329 CD»»64 643 CALL • cuApj c Anna
632C '£ 644 LD Et (HL

)

pcan rue
6 3 ID 23 643 INC HL
6 32E 56 646 LD Dt ( HL t

6 32F 2B 647 DEC HL
6 330 EB 448 EX DEt HL
6331 C 1 *4"» POP gr
6322 Fl 650 POP AF
6333 47 631 LD Bt A
673* CD»°64 632 CALL BANK ENABLE
6 337 Dl 633 POP pe T RESTORE REOS
6 333 CI 634 POP BC
6 33^ Fl 633 POP AF
633A C9 636 RET

657 t

658 1

63» 1 FlJT.yORD (WORD! DC. ADDRt HL > BANK t B)
660 1

661 1

633B F3 662 PUT.WORD PUSH
6 33C C5 663 PUSH BC
6 33D CD3E64 664 CALL Krt. TJM IMirf IvcT PWK w Vr UUNER Or ADDR
6340 F3 663 POSH AF
6341 30 666 LD D« B
6 342 47 667 LD B< A
6343 CD0364 668 CALL GET-STATUS IOET STATUS OF OWNER
6346 C5 669 PUSH BC
6347 CD4D64 670 CALL GET.CHUNK ISET HS FOR GETTING AT AODR
634A 2F 671 CPL » PUT In ACTIVE LOW FORtlAT
634B 42 672 LD B. D
634C 4F 673 LD C, A
634D CD9964 674 CALL BANK—ENABLE
6350 73 673 LD (HL). E f UR I TIT TMP UTIRD
6351 23 676 INC HL
6332 72 677 LD (HL). D
6333 2B 678 DEC HL
6354 CI 679 POP BC
6353 Fl 680 PC* AF
6356 CD9"»64 681 CALL ItVFFMARLF fUMFR IV flftrc

6 330 CI 682 FT«» BC
633

A

Fl 693 POP AF
6 35B C* 684 RET

683 1

686 1

687 1 URITE-BS-REG IREO-AUDRt P. REG-DATftl
688 t

'8? !

633C F3 690 URITE_BS_REO PliSH AF CALC DCA 1 CTCDC
6350 C3 6»l PUSH BC
633E E5 692 PUSH HL
63SF 62 693 LD H. D
6360 2E00 6'»4 LD L* 0
6362 3AO0C0 695 LD A. (LOWNYB) I J**Vt |UtUWn 1

6363 FS 696 PUSH AF
6366 7E 697 LD A. <HL> 1 SAVE < HL

)

4367 F3 698 PUSH AF
436* 3E07 699 LD A? 7
436A P3F5 700 OUT (SADDPT), A CAUF UA1 1 bPC tV Cfal Han pfftC 7 Aur,

636C DBF6 701 IN A. (SDATPT)
«36t 47 702 LD P. A
6J6F 3E0E 703 LD A. OEH
6371 D3F5 704 OUT (SADDFT). A
6373 DBF6 705 IN A. (SDATPT)
4375 4F 706 LD C. A
6376 3E07 707 LD A. 7 ISET I OA CHANNEL TO OUTPUT
6378 D3F3 708 OUT < SAODPT ) • A
637A 3E40 709 LD A. 40H
6 37C D3F6 710 OUT ( SDATPT ) > A
4 37E 3E0E 711 LD A, OEH
6330 D3F3 712 OUT (SAODPT). A
6392 AF 713 XOR A
6393 D3F6 714 OUT (SDATPT). A
6353 3E02 715 LD A. 2
6">i87 320OC0 716 LD (LOWNYB). A 1 RESET NYBBLE STEERING LOGIC
633A 7B 717 LD A. E
638B 77 718 LD (HL). A •.WRITE LSN OF DATA
6 33C C62F 719 SRA A
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6 ^E C B£f* 7*0 SRA

A
CB2F 721 A
'"^^ 7 2"2

723 t *Wl 1 1 C n jet K.W UH 1 M
7E'.*7 724 LP A

7*

r
:'#7 03F5 725 * sHUUr 1 1 » **

A"U* 7£6 A» B
D 3F6 7 -*7 OUT

* "^Ef-E 728 CO At c^EH

D V*>
70 7":»Tt Ai C

6 ?A

1

D3F*. rw it

732* POP
A 77 7^3 LD ( HL > * A t DC"^ Tt-lOC f Ul t

I KtO I 'JKfc * HI. 1

F 1 7?4 F'C4* AF
A -'AA 320OC0 7?? LD ( LOWNY8 t » ** * dC':ti*idc 1 rc.Vu'iu 1

i Kfc. ? 1 t^Tt ( ,.'fc'.M .
M.'»v1

'

E

1

7?* f (if* ML 1 Kt ' L'rvt HEt» 1 1 fen*-

CI 7?7 POP b«:

6~A& Fl 7?9 POP AF
* !"Ai* 7 PET

740 1

74 1 1

7 4 2* i r>Trt[.i_fcS...F'EO f L : N_ Al E : C' Y 1 F .liAFA: T. 1

/ 4 ;

7*4
I

6j«AP *
* 74^- or /\r 1 dc c-tr>*.

'
t e At ir c«r fil cirt *

1 c-WVt r\fculfltn;
74'. B'-

:
-

LP
.

L <*

<• ?P
"

„-iAO«X LP M » i l. I-I*wr>i ir 1

7'> 1 PL-^H AF
7E 7'

2

A > ( HL ) 1 C4UC 1 Ml 1

F5 PI 1' H AF
6?F,r' ?E''»7 7 ,«4 LP A 7

P. r?. 7"r * rn.iT

DF"F6 7T'6 N a ic ria Tt>t \

47 777 LP B - A
C-'EOE 7*«8 LD
P?F5 7T-9 OUT / CiAfirit'T 1 A

\ oHL'Lt lit H
6?C 4 PBFt 760 IN Hi 1 9LM Irl 1

6 J :C 6 4F 76

1

bP C • A
4- ?C7 C5 762 PC»SM

c- ?C f ; ?E07 * LP A« 7 en 1 aa ruAftajri tn m itc*i it

P.3F5 764 1 OML'l" 1 / * M
/

r

^E4u
7^

" LP A* 4<^H
*

I,

"

"

OUT * 3L<n Irl li M
- r 3EOfc 7*7

T*"
6?P2 P j*F5 763 1 WOl*^ 1 1 » M
?P4

77^ OUT
6 ^P7 ^JE Ofc

\
LD A» 2'

LD
/"'[If 7E 77'-* LP A» ( HL

)

CPAFl 1 CM rf ftATA

6>PP E60F 774 AND OFH

*^ 775 LP Ct A
* 77a LP Ht E

7F 777 LP A* ( HL

)

l>PAT1 PTCN nP flATA

6 ?E a.' CB*7 SLA A

6.-€4 770 SLA A
4- £ C B^7

C B2'7 SLA A

63EA B

1

7fc*. OR
6 5F LP E A > PCTI |Du BVTP TiATA iw r• f*<t 1 LwN 4*T 1 1 W 1 H |N t
63EC CI 7&4 POP BC
63ED 3E07 7PT' LD
63EF P 3F5 786

Lp
T \ SHL'lr If* H

6 ;;F I 78 7€;7

6?F 2' 78S' C *T 1 CDATPT I A

6 I"iF 4 7S"C' LP
P3F5 7*0 <X.tT

6.JF& 7^*1 LP
D ?F6 7 vr 0>.'T ( SPATPT ) t A
r 1 79.- POF' AF
77 7*4 LD ( HL ) . A 1 RESTORE < HL

)

6?fp M 79t- F-TiF AF
6 3rt\ 32OOC0 79^ L" (LOWNYP), A 1 RESTORE C0E0*XiH>

44oi El 7?7 F'Of HL 1 RESTORE REGISTERS

64<»2 CI 7*P: PC*" BC
6-4OS F 1 PDF AF
64

a

C RET
1

t

91 ' ^ • fiCT DAM

'

.STATUS <BANVI Bi ST ATI'S t * MTH?1 7rMTAi CJTI Pf T 1 f )

804 1

%

F ftTT CTATl tC PltSH AF 1 CAUP CAUT DCfiC.
I >HVt t"»MVt ntv?

P5 T? ...

PUSH pe*
.

7 7f; LP At B
FEFE &rl4 CP OFEH

640A e'io JR Z. OS.EXT I IF BAM' * 254
64 '*T FEFF f5 1

1

CP OFFH
64f>E 2*F ; ] p SI 2' JF,- 2. 0S_H0tC 1 1 F BAM ' * 255

© 1
"' ANP A

A,4 J | 2*1 F Bl 4 ^IFi Z. 0S_P0Ci: 1 IF BANK * 0
£4 1 1 680 815 LP D. BNA 1 HERE IF EXP. BANK.

6415 5?'- 816 LP E. B
6416 CD5C63 817 CALL WRITE-BS-REG
HI 4 1640 81

6

LP Pt HS-LSN
64 |p IE80 819 LD E* HS-HSN
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64 It' CDAD43 820 CALL READ-BS-REG READ HE
6420 7b 821 LP A. E
64 ..'1 2T 822 m.
4.4 22 4F 823 LD C. A
4.4:3 16A0 824 LD D. STA-L
64 23 1EC0 825 LD E. STA-0
6427 CPAD63 826 CALL READ-BS-REG 1 READ STATUS. MYBBLES
64 2A 43 827 LD 8. E
64 re ibid 828 JR OS-EXIT
64 2D OIOOOO 829 OS-HOME LD BC. 0 1 RETURN 0 FOR HOME BANK STATUS
64 SO ieie 830 JR OS-EXIT
6432 DtP 4 831 GS.DOCK IN At IDKHSPTl 1 RETURN DOCK BANK STATUS
6434 2F 832 CPL
64-15 47 633 LP 8. A
64 36 OEOO 834 LD C. 0
643?; 1810 833 JR OS-EXIT
64 3ft DWF 836 OJ.EXT IN A. <HREXPT>
64 ?C E6?0 837 AND 80H 1 CLEAR ALL BITS EXCEPT BIT 7
64 3f 2f 836. CPL
64 ?F 07 83* RLCA IPLT ACTIVE LOU BIT IN BIT ZERO
6440 47 840 LD 8. A
6441 Dt*4 841 IN A. (DKHSFT

)

6443 2F 842 CPL
6444 E4"l c* : AND 1

644(. 1*' ; 844 OR f
4447 47 S-43 IV it. A
6448 (X 00 f"4< LD C. O
644A M 6-47 0": _E X 1

1

F'C<f DE
644E< Fl 84 f POT AF
644C f > *4 C'

S30
«31

fcFT

J? 3
334

t 0FT_Cm.iM
: ( ADOR : ML MAiti At

1

1

:-44P i; 3 OCT.CHUNI FH"H 8C : "AVE h
'.-44E 7C S3* LD A* H :0«.'NK W.WPER « MI'VM 3 81 r^. OF
» >4F HA.U3 ?37 LD P. S 1 H :G 'HI FT H RIGHT 3 BIT'
4 451 '-B.SF 338 GC-SHIFT 'rfi'L A
6453 IOFC S3? DJNZ 0C-3H1FT
'-•453 JC 360 INC A CKEATE MASK BV ROLL I NO A 1

(436 47 9*1 LD 8. A 1 LEFT CHUNK NUM(<ER*1 TIMES.
6457 AF 362 XOR A 1 THE 1 CCineS FROM THE CARRY
6438 37 863 SCF 1 FLAG
4-459 17 364 0C_R0LL RLA
4450 1 *D 863 DJNZ OC-ROLL
643C CI 366 POP BC 1 RESTORE B
643P c? 867 RET

868 I

86? I

870 I GET.BANK-NUMBER IADDRI HLl BANK-NUMBER I A)
871 |

972 I

643E C5 873 GET-NUMBER PUSH BC SAVE REGS
64 3F D3 874 PUSH DC
6460 CD4D64 375 CALL GET-CHUNK
6463 4F 876 LD C. A
4464 3A1563 877 LD A. 4BS-MAX-BANK) 1 GET LARGEST BANK NUMBER
6447 A7 873 AND A
6468 280A 87? JR Z. ON-RD-DOCK 1 IF NO EXP. BANKS
646A 47 880 LD B. A
646B 38 881 ON-CHECK LD E. B SEARCH ALL EXP. BANKS
4.44C CD0364 982 CALL OET-STATUS
646F At $83 AND C
6470 2823 884 JR Z. GN-EXP 1 FOUND THE CHUNK. SO EXIT LOOP
6472 IOF7 883 DJNZ GN-CHECK
6474 DBF 4 884 ON-RO-DOOC IN A. (DKHSPTI 1 NOT IN EXP. BANKS. SO CHECK DOCK
647* 2F 887 CPL
4477 Al 888 AND C
6478 2818 889 JR Z. ON-DOCK
647A OD 890 DEC c IF CHUNK > t. THEN CAN'T BE IN E:
647B 2011 891 JR NZ. ON-HOME
647D DBFF 892 IN A. (HREXPT) CHECK IF IN EXT. BANK
647F £680 *93 AND 80H
6481 37 894 LD D. A
6482 DBF4 893 IN At (DKHSPTI
6434 E601 896 AND 1

6496 OF 897 RRCA
6487 A2 i5«8 ANO D
6488 2804 89? JR Z. ON-HOME MOT IN EXT. BANK
648A 3EFE 9O0 LD At OFEH 1 IN EXT. BANK. SO RETURN 234
648C 1608 901 JR ON-EXIT
643E 3EFF 902 GN-HOME LD A. OFFH 1 IN HOME BANK. SO RETURN 235
6490 1 804 •=•03 Jf! ON-EXIT
64"2 AT 9.J4 ON.DOCK ten A FOUND CHUNK IN DOC*. SO RETURN 0
6493 1801 903 jn ON. EXIT
6493 73 906 GN-EXP LD At B 1 RETURN EXP. BANK NUMBER
4496 Dl 907 CN.EXIT POP DE (RESTORE REGS
6497 CI 908 POP BC
6498 C9 90?

910
911

I

1

RET

912 1 BANK-ENABLE (BANK! B. HORIZONTAL..SELECT! C>
913 1

914 1

6499 F3 913 BANK-ENABLE PUSH AF SAVE REGISTERS
44'A C3 916 PUSH BC
449B m 917 PUSH DE
649C E3 913 PUSH ML
649D 60 919 LD H. B
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64*e 3A1S63 920 LD A. CBS-MAX-BANK) (OCT LARGEST BANK NUMBER
64AI A7 921 AND A
64A2 2-31 1 »22 ."ft 2. BE-SKIP 1 IF NO EXP. BANKS
64A4 1660 923 LD D. BNA
64A6 1E0O 924 LD 6. 0
64A8 CD5C63 «25 CALL URITE-B3-REG
<4AB I6A0 926 LD D, HSP
64AD F5 927 PUSH AF
64AE 7-» 928 LD A. C
64AF 2F 929 CPL
64BO 5F 930 LD Ei A
64B1 Fl 931 POP AF
64B2 CP5C63 932

933
CALL URITE-BS-REO 1 TURN OFF APPROPRIATE BITS

1 ALL EXP. BANKS
64B5 79 934 BE-SKIP LD A. B
4-4B6 A7 935 AND A
64B7 2011 936 JR NZ. BC-NTDOCK
64B° 79 937 LD A.C
«<M FEFF 938 CP OFFM
64BC 2B06 9-19 jm Z. BE-EXT.OK
44BE DBFF »40 IN A. (HREIPT) 1 HERE FOR DOCK
64C0 CBBF 941 RES 7. A
64C2 D3FF 942 OUT (HREXPT). A
*4C4 7* 943 BE-EXT.OK LP A. C
64C5 IF 944 CPL
64C6 d:« 4 945 OUT ( DKHSPT ) . A f ENABLE DOCK
* 4C9 I34F 946 JR BE-EXIT
64CA 79 947 BE-NTPOCK LP A. B 1 CHECK IF EXT.
64CB FEFE 948 CP OFEH
»4CP 20 ID 949 JR NZ f BE.NTEXT
6 4CF DBFF »50 IN A. IHHEXPT) (HERE FOR EXT.
6401 17 951 HLA
<4D; CDl* -> BR c
<4D4 3F "53 CCF
*4P5 if 9?4 PRA
64P6 D3FF 9?5 CHIT ll*EXPTt. A
4 4OS CB7F a56 BIT 7, A
M(* SCO* '57 •JR HZ. DE-VET
< 4PC DBF 4 IN A< <P»H3PT)
~4P£ C f :'7 RES 11 , <:>

64E" P.V4 9frl , 'HIT < PI Hi FT 1 . A
<4e: 1 P35 *61 Jfc BC-EX1T
<4E4 DBF 4 962 K.1ET IN A . ( 14'Hl-FT )

64E6 CK .' 963 *CT 0. A
64E5 P3F4 964 C"UT <t»'HSTTI. A
64EA It 21' 965 BE-EX11
64EC DBF 4 966 fC-NTEXT IN A. II»:hSPT) DISABLE POO
64EE 2F 9(7 CPL
64EF ~f 96? LP E. A
64F0 7" 96.9 LD A. C

64FI 2F 970 CPL
4rr h? C7I 0* E

64FJ 2F 972 CPL
64F4 P?F4 °7?. out <w:h:-ft>. a
64F /.. CB41 974 BIT 0. c

64 FS' 200C 975 JR NZ. BE.CHI .HOME
64FO PBFF 976 IN A. t HREXPT

)

DISABLE EXT.
64FC CBBF 977 RED- 7. A
64FI D3FF 976 OUT (HREXPT 1. A
65".*'." DBF 4 979 IN A. lO.HSPT)
65or CB57 930 RES 0. A
«5t"4 l"3F4 981 OUT IDKHSTT). A
65o< re »S2 BE-CM.-HOME LP A. B 1 CHECK IF HONE
< 507 FFFF °S-? CP OFFH
< 50* 2*0E 994 JR Z. BE-EXIT 1 IS HOME. SO DONE
6V"B I6O0 «85 LI" D* BNA 1 WRITE NEW EXP. BAM' STATUS
650P 9©6 LP E. B
*Kt CP5C6J 9*7 CALL URITE-BS-REG
651 1 1640 °m LD P. HE
651? 79 9S>9 LI" A. C

6514 2F 99f> CPL
€51? 5F S"»l LP E. A
6516 CD5C63 °92 CALL WRITE-BS-REO
«.'.|* El 993 BE-EXIT POP HL •RESTORE REGISTERS
651

A

[>l 994 POP DE
65 IB C 1 99«i pop- K
65 J C Fl 996 pop AF
65 IP C° 097

998 1

t

RET

1000 1 SAVE-BAM .-STATUSES <STATUT_ADDR> IX)
1001 1

1 "X'2 1 PUSHES THE STATUS OF ALL BANKS ON THE STACK
10(1? 1

IO04 1

651E F5 1005 SAVE-STATU*. PUSH AF • SAVE RtC.£.

«5IF r r_. 1006 PUSH BC
6520 m 1007 PUSH PE
6521 DBFF 1008 IN A. (HREXPT) • SAVE EXT. BAM STAT"*
6*".23 IX" 10i.v> 1 LEAVE BITS 0-6 ALONE" NOP?
6524 00 1010 NOP < TO KEEP ADPRS THE SAME
6525 W"77f"i" 101 1 LI" (IX). A
652S' piu; 1012 11*: IX
652A I'Bf 4 101 3 IN A. (DKHSPTI OCT DOCK BANK STATUS

652C DD7700 1014 LD (IX). A
652F Dt'23 1015 INC IX
4531 3A 1563 1016 LP A. IBS-MAX-BANK 1 IOET NUMBER OF BANKS
65?4 A7 1017 AND A
65?? 290D 101B JR Z. St-EX I

T

65?7 47 1019 LP B. A •SET UP COUNTER
653* 59 1020 SS-LOOP LD E. B •BANK NUMBER INTO E
6539 CP0S64 1021 CALL OET-STATIIS IOET BANT STATUS OF BAM.' «B
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6?3C DD7l'Xi 1022 Lt> (IX). C
t??F ores 1023 INC IX
<?4l 43 102* LD B. E
tr-42 10F4 102? [KMZ SS.LOOP IPO FOR ALL
6344 1*2* 1026 SS-EXIT DEC 11
tr,*t Dl 1027 POP tc (RESTORE RECS
6347 CI 1020 FOP BC
6?49 Fl 102" POP AF
634? C9 1030

1031
1032

RET
1

1

1033 1 RESTORE.BAMC.STATUSES (STATUS-ADC* IX)
1034 1

1039 i restores mMC STATUS TO AtX BANKS
1036 i

1037 •

634

A

FT. 1039 RESTORE-STATUS PUSH AF ISAVE REC*
634B CS 1039 PUSH SC
654c D? 1040 PUSH DE
6?4p DD7E00 1041 LD A. (IX) IOET EXT. RON STATUS

D3FF 1042 OUT (HREXPT). A
6352 DD23 1043 INC IX
6354 DP7EO0 1044 LP A. (IX) IOET DOCK BANK STATUS
557 D3F4 1043 OUT (DKHSPT) . A
«;* DP23 1046 INC IX
o?b 3A1363 1047 LD A. ( BS-MAX-BANK > 1OCT NUMBER OF BANKS
655E A7 1046 AND A
63SF 2*06 104« JR Z. RS-EXIT
361 47 1030 LP B. A ISET UP COUNTER
*362 D04E00 1051 RS.LOOP LD C. (IX)
365 CP***4 1052 CALL BANK-ENABLE IMRITE HAN)' STATUS OF BAN) OB
636* DD23 1053 INC IX
6^6A I0F6 1054 DJNZ RS-_L00P 1 DO FOR ALL
tMC 0P2B 1055 RS.EXIT DEC IX
*3*€ Dl I036 POP DE IRESTORE REG!
<36F C| 1057 POP BC
6570 1 pr* AT
657] cv IO?9

|06>.i

1061

RTT

1062 1 ©OTO-DANi (BAM . HOKWONIAL.SELECI. AUl*-l » fc'-
r
: t-l' (m SI AO >

106?
1064
106? i sti-. id- ime I4.ST1NAT ION BAM AND •.«.»•': U1THUI.I1 KCHUVN 10 MHWM.
1066 , IN BAM
1067

1068
/ *. 7 - 106* GoTO. FA** Lb IX. 0 ; >ET IX TO IP

6T.7* do J j 1 Ci70 ADD l». ;p

t ? 7? D071'.'O 1071 LI' ( 1 < > . c ISAVE DC AND TRAfM NET APDP
i VP 1072 LD 1 I X 1 1 . B

DD4E02 1073 LD c. <i»o> IOET FARMS FOR DANK.ENADLE
6?:' 1 DD4'..t.>3 1074 LD B. ux»:o
6?$ 4 C 09*64 107? CALL BANK-ENABLE
6??7 CI 1 076 POP BC (RESTORE BC

Dttl H'77 FOP IX 1 TRASH PARKS TO GOTO.DAN)
6? SA DDEI 1073 POP IX 1 GET ADDR
653C l«» 1079

1080
l'>31

..IMP IX .IP

1

1

I IX )

1 032 1 CALL-DAM (AOPR. BANK. HORIZONTAL-SELECT. PKn.OUT. PRM.1N)
1 033 1 ALL INPUT PARAMETERS ARE PUSHED ON THE STACK
1 ...34 1

103? 1 CLOBBERS IX
1096 I

li*7 I

1 033 • SETS UP THE BANK AND MAKES A JUMP WITH RETURN ADDRESS TO ADDRESS.
10** 1 IN BANK.
1 0«fl t

H>9| 1

67-SE 10«2 BS.STACK DEFS 64
6?CE 1093

10*4
10*3

BS.SP DEFS

1

2

6?00 ES 10«6 CALL-BANK EX (SP>. ML IOET RET ADDR
6501 DD2ACE6S 1097 LD IX. (BS.SP)
65D3 DD2B 1093 PEC IX
65D7 PD7400 109« LD (IX), H
6M1A PD2B 1 100 DEC IX
<?r>c DD7300 1 101 LD (IX). L 1 PUSH HL ON BS.STACK
6T'tiP El 1 102 POP HL
65EO E3 1 103 EX ISP), HL IOET PRM.IN
*r-ei DD2B 1 104 DEC IX
63E3 DD7400 1103 LD (IX). H
65E6 DD2B 1 106 PEC IX
65E9 DD7300 1 107 LD (IX). L IPUSH PRH.IN i.1N BS.STACK
6?ED DD22CE63 1 109 LD (BS.SP) • IX (UPDATE BS.SP
63EF 03 1 109 PUSH DE ISAVE REOS
6?F0 CS 1110 PUSH BC
6SFI F3 mi PUSH AF
6SF2 210000 1112 LD HL. 0
65FS 3* 1 113 ADD HL* SP IHL " SP
6SF6 54 1114 LP P. H
65F7 50 1113 LD E. L
63F9 3A1563 It 16 LD A. ( BS.MAX.BANK

>

65FD 4F 1117 LD C. A
65FC 0600 1113 LD B. O
65FE 03 1119 INC BC
65FF 03 1 1 20 INC DC IDC - MAX -DAI* 1-

6600 A7 1 121 AND A
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6601 ED42 1122 SBC HL. PC
6603 F9 1123 LD SP. HL
6604 PD2 10000 1124 LO IX. 0
6608 DDI

«

1 125 ADD IX. DC
660A EB 1126

1127
EX DE. HL IDE. HL NOW CONTAIN DEST. iRC

1 POINTERS FOR A BLOCK MOVE
660B DD4E08 1 128 LD C. < IX*PRM_OUT>
66C* DD46o8 112° LD b. ( i

x

prm.out >

6611 sec* 1130 LD A. 14
6613 81 1131 ADD A. C
6614 4F 1132 LD C. A
6615 3O01 1133 JR NC. CB-NC1 BC PRM.OUT 14
6617 04 1134 INC B
6619 EDPO 1135 CB-NC1 LDIR HAKE ROOM FOR BANK STATUS
661A D5 1136 PUSH DE
66 IB DDE1 1137 POP IX IX DE
66 ID CD1E6S 113* CALL SAVE.STATUS
6620 0D21OOO0 1139 LD IX. 0
6624 PD39 1140 ADO IX. SP
6626 DD4E0A 1141 LD C. (IX«HOR_SEL> IGCT PARHS FOR BANK.ENABLE
6629 0D46OB 1142 LD B. (IX*BANK>
**2C CD9»64 1143 CALL BANK.ENABLE 1 ENABLE DESTINATION BANK
662F Fl 1144 POP AF RESTORE REOS
6630 CI 1143 POP BC
6631 Dl 1146 POP DE
66 32 El 1147 POP HL
66 53 DDE1 1143 POP IX TRASH PARKS TO CALL-BANK AND GET
6635 0DE1 1149 POP IX
6637 DDE1 1150 POP IX
6639 C08C63 1151 CALL JMPIX CALL ADDRESS IN IX
663C F5 1152 PUSH AF 1 SAVE REGS
6630 C5 1 133 PUSH BC
663E 03 1154 PUSH DE
66 3F E5 1153 PUSH HL
6640 D02ACE65 1156 LD IX. (BS.SP)
6644 0D4E0O 1 137 LD C. (IXI
6647 Dl'23 1158 INC IX
6649 BD460Q 1159 LD B. (IX)
664C DD23 1160 INC IX POP PRH.IN OFF BS.STACK
664E 0D22CE65 1161 LD <BS_SP). IX UPDATE BS.SP
6652 PH2I0GU0 1162 LD IX. 0
6656 PD39 1163 ADD IX. SP
6659 jeob 1164 LD A. 8
665A 31 1165 ADD A. C
665B 4F 1 166 LD C. A
665C 3001 11*7 JR NC. CB.NC2 1 PC • PRH.IN » 8
66SE 04 1 168 INC B
66SF DDO« 1169 CB-NC2 ADD IX. BC 1 IX SP PRH.IN 9
6661 ODES 1170 PUSH IX
6663 El 1171 POP HL HL - IX
6664 2b 1172 DEC HL IIIL » S-RC POINTER TOR !<LC«:i HOVE
6665 CD4A65 1 173 CALL RESTORE -r-rAlUS IRfcSTOKF STATUS Or ALL DAM "

666a L'DE5 1 174 PU'M 1 >

66< A P! 1 1 7 5 HV»'- [4 :dt: « nf ;. r poitiin. rmv c<i.i.»:k i-mvi

666E< El>K€ 1 176 Ll'l*. DEALLOCATE SPACE Ft*. PANI ?1ATU'
666P EB 1 177 EI DE. HL
666E 1178 INC HL
666F F» 1I7<- Lt> ST. HL RESTORE SF
6670 DD2ACE65 I1S<> LD IX. < PS-SF )

6674 DD4EiXi I 181 LD L. (IX)
6677 dv:: 1 182 INC IX
6679 DMMX' 1183 LD B. (IX)
667C DD23 1184 INC IX Ft)P RET ADD* OFF BS.STACI
667E PD22CE65 1185 LD ( BS.SP ) . IX 1 UPDATE BS.SP
66EC C5 1186. PUSH PC
6683 0DE1 1187 POP IX
665* El 1188 POP HL t RESTORE REG'S
6t.fi Dl !l?9 POP DE
666? CI 1190 POP BC
668S Fl 1 1»1 POF' AF
66*9 DOE? 1192 PUSH IX PUT RET ADDR ON STACK
6688 C9 1195

1194
1195

1

1

RET

1196 1 HERE ARE SOnE EQUATES UH1CH ARE USED BY XFER.BYTES AND THE ROUTINES IT
1197 1 CALLS.
1198 1

1199 DIRECTION ECU 0
1200 BUF.PTR ECU 0
1201 LENGTH EOU 2
1202 DEST.ADDR EOU 4
1203 SRC.ADDR EQU 6
1204 DEST.BANK EOU 8
1205 SRC .BANT EOU »
1206 1

1207 t

1208 1 HOVE-BYTES (BVTES-T0_HOVEl DE. DIRECTION l A)
1209 1

1210 1

66SC E5 1211 MOVE.BYTES: PUiM HL 1 SAVE REGISTERS
668D D5 1212 PUSH DE
66f€ « 1213 PUSH K
66«F 4S 1214 LD C. B
66*.' DM609 1215 LD B. ( I X+SRC.BAN) !

)

66?'3 CD9964 1216 CALL BAM..ENABLE t SELECT SRC BAM
6696 42 1217 LD B* D MOVE FROM SRC TO STACK.
6697 4B 1218 LD C. E
6698 DPSEOO 1219 LD E. (1X*BUF_PTR>
669(i DD5601 1220 LD 0. (IX*BUF.PTR*1)
66*E DD6E06 1221 LD L. (1X»SRC_ADDR>
66A1 DD6607 1222 LD H. ( IX+SRC-ADOR+I

>
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66A« 07 1223 RLCA
66A5 OF 1224 rrca
60A6 SSO? 1 225 jr C. HB-RV1 t IF A < 0

66AS EPPu 1226 LPIR
66AA Of 1227 Apt' HL • DC tlNCREHENl F"OINTtft

66AB ISO? 1 22""1
.«: MB_l* 1

66AD EDBS 1 22c' Hfe-RVl LIT*

66AF A7 1230 AND A
66B0 ED42 1231 SBC ML, BC 1 DECREMENT POINTER

66B2 PD7S06 1232 HB-UP1 LD (IXt-SRC-ADDR). L t STORE NEW POINTER VALUE

66B5 DP7407 1233 LD < IX*SRC_ADDR+l ) . H

66BS> CI 1234 POP PC
66B9 El 1235 POP HL
MM E5 1236 PUSH HL
66PIS C5 1237 PUSH BC
66BC DD460S 1238 LD B. < IX*DEST_BAN> 1

66BF 123? CALL BANK-ENABLE 1 SELECT DEST BAT*

66C2 44 1240 LD B, H 1 MOVE FROM STACT TO DEST

66C3 4D 1241 LP C. L

66C4 D05E04 1242 LD E, < I X+DEST_ADDR

)

66C7 0D56O5 1243 LD D. <IX*DEST_AD0R+1>
66CA DD6E00 1244 LP L, < IX*BUF_PTR>
66CD DD6601 1245 LD M, (IX*BUF_PTR*1

)

66D0 07 1246 RLCA
66D1 OF 1247 RRCA
6*P2 3805 1248 JR C, MB-RV2 1 IF A < 0

66D4 EDB0 1249 LDIR
HL* BC 1 INCREMENT POINTER66D6 0* 1250 ADD

66D7 1805 1251 JR HB-UP2
66D-V EDB8 1252 HB-RV2 LDDR
66DB A7 1253 AND A
66PC ED42 1254 SBC HL, PC I DECREMENT POINTER

66DE PD7504 1255 HB-UP2 LD ( I X+DEST-ADDR > » L ISTORE NEW POINTER VALUE

66EI DD7405 1256 LD < IX»DEST_ADDR*1 >. H
66E4 CI 1257 POP BC 1 RESTORE REGISTERS

me; Dl 125* POP DE

66E6 El 1259 POP HL
66E7 C» 1260

1261
1262

1

1

RET

1263 1 CREATE-* J THAT (ADD*! HL1 BITMAP: A)

1264 1

126? t

D, H 1 SAVE START ADDR66CE 54 1266 CREATE-BITHAF LD
66E« 50 1267 LD E. L

66EA PD4EG2 1266 LD C > < I X*LENGTH

)

66EP DD4603 126V LD B, <1X*LEN«3TH*1 >

66F0 DD7E00 1270 LP A. (INDIRECTION'
66F3 07 1271 RLCA •CALCULATE END ADDR

66F 4 OF 1272 RRCA
66F5 360 J 1273 JR C. CP-SUP 1 IF A < 0
66F7 0» 1274 ADD HL. b:

66F? ie>o? 1275 JR CB-CONT
66FA EP42 1276 CB-Sl'D SBC HL, D'l

*«-c CMDM 1277 CB-rONT CALL — r—T fui i&il-' • fXT CHIT" T'UIUlM- DTI

66FF 2F 127E CPL
67oO 47 1271 LD B. A

6 701 EB 12SO EX* DE, HL
< 7i 1: CD4D'. ' 1281 CALL »3FT_CHHNK IOET START CHLW* BIT

< 7M'. rr 1282 (PL

«r 1 28 3 LB 1 A

6707 as 1 284 XOR B

67OS 23 1

6

1285 JR 2. CB-EXIT
6""OA 70 12S6 LD A, C (HERE IF START AND ENC CHUNT.SD

670B AO 1287 AND B ! ARE NOT THE :^>ME

C-70C 47 1 28S: LD H, A ! PUT START AND END PITS. TCH-ETHEK

6'OP oeoo 128 -
""* LP C. 0 ! FILL IN BTEWEEN THEM WITH ZERClE

670F 37 12*0 SCF
6710 75: I2»l CB-NBl LD A. B :TEST NEXT BIT

671 1 CB1 1 1 2 :,2 RL 1;

671 y. Al 1 2 ,;
' J AND C

671a 20FA I21>4 JR N2, CB-NB1 t OTHERWISE, FOUND FIRST 7ER0
6716 7:J 12»5 CB-N62 LD A, B I TEST NEXT BIT

6717 CB1 1 12*6 RL C
6'7 1'5 Al 12'

7

AND
671

A

2S04 12^9 .« Z. CB-EXIT 1 FOUND LAST ZERO
67 1C A* 12°'* XOR B .OTHERWISE. UPDATE BITMAP
67 ID 47 13O0 LD B. A
671E 13F6 1 J01 JR CB-NB2
6720 7* 1 302 CB-EXIT LD A. B 1 RETURN BITMAP
6721 C 0 1 303

1 304
1 305

1

1

RET

1 30* 1 XFER-BYTES (DIRECTION, LENGTH, DEST.ADDR. SRC-APDR, DEST-BAN*

.

1 307 t SRC-BANK

1

PASSED ON STACK IN ORDER JHOWNl STATUS-COPEl Al

1 ?03 1

1 30* 1 ACL PARAMETERS ON STAC*.' HAVE OFFSETS DEFINED ABOVE.
1310
1 311

1

1

6722 FT. 1312 XFER-BYTES PUSH AF , SAVE REGS
6723 CS 1 31 3 PUSH BC

6 724 P5 1314 PUSH DE
672? E5 1315 PUSH HL
672* 2100OO 1316 LD HL, 0
672° 3' 1 317 ADD HL. SP
672A 1 10AOO 1 318 LD DE. 10

6 7 2D 1° 131» ADO HL. DE
672E EE< 1320 EX DE. HL IDE POINTS TO START OF FARMS

672F 3A1563 1321 LD A. (BS-MAI.BAM')
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4731 4F 1322 LD C. A
4733 0600 1323 LD ». 0
67 35 2I0O00 1524 LD HL. 0
6733 1325 ADD HL. SP
67 ?9 A7 1326 AND A
&73A EP42 1327 SBC HL. BC
673C 2B 1328 DEC HL
47 3D 2b 1 329 DEC ML IHL - SP - MAX-BANK - 2
S-7 3E E5 1330 PUSH HL
67 3F DDE I 1331 POP IX IX POINTS TO LOCATION TO SAVE 'STATUS
4-741 DI>F* 1 332 LD SP. IX
674 3 L'1E65 1333 CALL SAVE-STATUS ISAVE BANKS' STATUS
6V46 1 334 l€
6747 DDE1 1 3 35 POP IX tlx NOW POINTS TO TARH-i
6'"I* PL'6L OA 1 _: J6 LD L. < 1 t+SRC.ADPRt
674'. Dt»6*u

»'

1 337 LD II. < 1 tfim. _AP0R»1 1

674F CDE866 1338 CALL CREATE-BITMAP GET SRC BITMAP
6752 F5 1 339 PUSH AF (SAVE ON STACK TEMPORARILY
6753 PD6E04 1 340 LD L. <IX*DEST-ADDR>
6754 DP6405 1 341 LD H. <IX»DEST-ADDR»1>
6759 CCCS64 1342 CALL CREATE—B I TMAP IOET DEST BITMAP
675C 4F 1 343 LD C. A IC • DEST BITMAP
675D Fl 1344 POP AF
675E 47 1345 LD B. A IB • SRC BITMAP
673F DD7E09 1344 LD A. (IX*SRC_BANK )

6762 D05608 1 347 LD D. <IX*DEST-BANK>
6765 BA 1348 CP D (COMPARE SRC AND DEST BANK NUMBERS
6744 2005 1 349 JR HI. XB-DIFF-BANKS
6768 78 1350 LD A. B (HERE IF BANK NUMBERS ARE DIFFERENT
4769 Al 1351 AND C
676A 47 1 352 LD B. A IB • UNION OR SRC AND DEST BITMAPS
676B 130B 1 353 JR XB-DO-HOVE
6760 78 1354 XB-DIFF.BANKS I.D A. B 1 CHECK FOR OVERLAP BETWEEN SRC AND
676E Bl 1355 OR C 1 DEST CHUNKS
676F FEFF 135* CP OFFM
4771 202D 1357 JR NZ. XB-OVERLAP
6773 58 1358 LD E. B 1 HERE IF NO OVERLAP
677* 42 1359 LD B. D
6775 CD9964 1360 CALL BANK-ENABLE 1 SELECT DEST BANK
6778 DD4409 1341 XB-DO-MOVE LD B. <II»SRC-BAMK 1

6778 4B 1342 LD C. E
477C CD9964 1343 CALL BANK-ENABLE 1 SELECT SRC BANK
477F DD6E06 1364 LD L. <IX<-SRC-ADDR>
4732 DD6607 1345 LD H. < IX*SRC-A00R*1

)

6785 DD5E04 1344 LD E. <IX*D£ST_ADDR>
6783 D056O5 1347 LD D. C IX*DEST_ADDR+1

>

67GB DD4E02 1368 LD C. (IX*LENOTHI
67SE DD4603 1349 LD B. < IX+LENOTHM
67*1 DD7E00 1370 LD A. (IX*D1RECTI0N>
6794 07 1 371 RLCA
6795 OF 1372 RRCA
6796 3304 1373 JR C. XB_REVERSC 1 IF A < 0
6798 EDBO 1374 LDIR
679A 1852 1375 JR XB-EXIT
679C EPB8 1376 KB..REVERSE LDDR
679E 1*46 1377 JR XB-EXIT
c7AO 2IC050 1 378 IB-OVERLAP LD HL. nSTBOT
6 7A3 C5 1379 PUSH BC
67A4 06FF I3SO LD B. 255
6 7A* C01643 1381 CALL OET-UORD
67A9 CI 1382 POP BC
67AA 1 10002 13*3 LD OE. STKSZ
67AD A7 1 :<*4 AMI A
67AE ED52 1 335 SBC HL. DE IHL • ADWESS OF STACK LIMIT
67BO 1 12000 i3S6 Lb DE. FREE-BYTES
67B3 I» 1 7 ADO ML. DE
67B4 EB 1 EX DE. HL IDE • SP.NEU
678? 2 1 OOOO 1 LI' HL. O
67H8 J'^ 1 :-:«o Aim HL . SP IHL « VP..14.D
67B» 1 3 1 39

1

INC OE li'UMPARt SP-ULU HUM "P..HKU
67BA A7 1 5*2 ANti A
67BB EP52 13«3 SBC HL. DE
67PD 3004 1394 JR NC. xb-space 1 IF SP-OLT' - SP-NtU > 0
67BF ?EOt I3"? LD A. 1 1 RETURN ERROR CODE
< 7C 1 I62B 1?96 JR XB-EXIT
47C 3 IB 1 397 XB-SPACE DEC DE
67C4 EB 1 EX DE. HL
4*C5 F° 13°9 LD SP. HL •SET SP TO SP.NEW
67L" 6 If 1400 INC DE IDE - BUF.SZ
67C7 PD7EO0 1401 LP A. <1X+D1RECTI0N> IHL • BUF-PTR
67( A IIP7500 1 402 Lt> < 1X«-BUF_PTR>, L ISAVE BUr.PTR ON STATI
67C D DD7401 1403 LD <IX*BUF_PTR*1>. H
67rXi DD6E01 1404 LD L. 1 IX+LENGTH)
67DS DD6603 1405 LD H. ( 1X*LEN0THM >

6 7U6 A7 1406 XB_NOVE_LOOP AND A IHL • BYTES LEFT TO ''MOVE
67D7 ED52 1 407 SBC HL. DE IDE - BYTES TO MOVE THIS TIME
#7119 3?>05 1408 JR C. XB-LAST-MOVE 1 IF LESS THAN BUF.S2 BYTES LEFT
670B CDSC66 140? CALL MOVE-BYTES
67UE ISF6 1410 JR X6-NOVE_L0OP
67E0 1° 1411 XB-LAST.MOVE ADD HL. DE
67C1 EF 1412 EX DE. HL
67E2 CD8C66 1413 CALL MOVE-BYTES
67E5 EB 1414 EX DE. HL
67E6 DD4EO0 1415 LD L. (IX*BUF_PTR>
67E^* DI1660

1

1416 LD H. (1X*BUF_PTR*1>
67EC 19 1417 ADD HL. DE IHL • BUF-PTR+BUF.SZ
67EI" F« 1418 LD SP. HL 1 RESTORE STACK POINTER
67EE AF 1419 XB-EXIT XOR A • RETURN CODE FOR SUCCESSFUL COMPLETION
67EF Dl'210O00 1420 LD IX. 0
67r;< DD39 1421 ADD IX, SP
67F5 C D4A6S 1422 CALL RESTORE-STATUS RESTORE STATE AND RETURN ZERO COIC
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67F8 PD23 1423 INC 1

X

67FA BPF9 1424 LD SP» IX
67FC El 1425 F*QF* HL
67FII t'l 1426 pop
6'FE CI 1427 POF'
67FF F 1 1428 AF
*$oo DDEI 1429 POP l y

6802 MCI' 1430 EX ( SP 1 * IX
6604 D0E1 1431 'I' 1

X

6606 DDE 3 1432 EX ( SP ) • IX
0DE1 1433 POP IX

680A PDE3 1434 EX (ST). IX
680C OKI 1435 POP IX
6S-oe l*C3 1436 EX <SP>. IX

DPC1 1437 POP IX
6812 M€3 1438 EX <SP>. IX
6814 C? 143? RET

1440 1

1441 1

1442 < OOTO.EXT.INIT (AW*VI HL)

teis I'ICi

6817 F5
6816 DSFF
661A CBFT
661C D3FF
681E 3E0I
6620 D3F4
6622 Fl
6623 E*

I RESTORE REGS

ICLEAN UF PARHS

1443 l

1444 l

1445 IXHC'_E«T t\* 1/ tlRtt^H 14.

1

1446 PUSH AF
1*47 IN A. (HREXPT)
1446 SET 7. A
144* OUT (HREXPT). A
1490 LD A. I

• 451 OUT (DKHSPT). A
1452 POP AF
1453 JP (HL)
1454 END

FIXTBL
OB.J CODE M STMT SOURCE STATEMENT

1 I'lIfaTiH tew 6200H
INT EC«J 6tAEH
PET .WORD ECU 6316H

4 PUT .WORD ECHJ 633BH
5 OET.STATUS ECU 6405H
& 6ET .NUMBER EOU 645EH
7 BANI .ENABLE tou 649!>H
8 SAVE.STATUS ECU 651 EH

RESTORE.STATUS ECU 654AH
10 Bi.STAO; ECU) 653EH
11 BS-SF' CM> 65CEH
12 GOTO-BAf* ECHJ 6572H
13 CALI bank: EQU 65D0H
14 MOVE.BVTE& ECHJ 668CH
15 CREATE-BITMAF EQU 66E8H
16
17

XFER.BYTES EOU 6722H

18 1 HERE IS THE FIXUP TABLE FOR
1* 1 LOCATION'S IN RAM V(HICH MUST
20
21

1 OR V CE-VERSA. THE ADDRESS!

2 ? ORO 1D00H
24

IT DEFINES. THE
JM CHUNK 3 TO CHUM

1D00 3262 26 FIXTBL DEFU D 1 SPAT CH+32H
1002 4D62 27 DEFU DISPATCH+4DH
1D".«4 7262 28 DEFU D1SPATCH*72H
IIJU6 AB62 29 DEFU DISPATCH+OABH

30
1D0S BS62 31 DEFU INT+OAH

IKS? n^? 32 DEFU INT+1FH
1D0C D36»' 33 DEFU INT+25H
ID".* DC62 34 pEFU INT+2EH
ID10 FB62 35 DEFU 1NT+4DH

36
1D12 1A63 37 defu GET-U0R0+4H
P|4 38 DEFU GET_UORD*0AH
1D16 i.463 3« DEFU C*T_UORD+OEH
IK 5

5 *'' XFU 0ET.U0RD+I4H
1D1A jTj63 41 DEFU 0ET-U0RD+1FH

42
I D1C 3E63 43 l€FU PUT_U0RD+3H
1D1E 4463 44 DEFW PUT.U0RD+9H
1D«:0 4863 4* DEFU PUT.UORD+ODH
ID22 4E6.< 46 DEFU PUT.UORD* 1 3H
1D24 5763 47 ctFU PUT.U0RD+1CH

48
J 026 1764 4* DEFU OET.STATUS* 1 2H
1D2S 1E64 50 U£FU tiEr-STATUS+lOH
1D2A 2664 51 DEFU OtT_STATUS*2:<H

UCC 6161 'JS lCFg UE1-NUHBER+3H
ID2E 6.«:-4 54 Ltf-U OF r_NUMRER>7H
10 JO 6D64 l,', licril r'f'T. rJllMlil K-tfifll
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1D36 B364 59 DEFU
It' 38 OE65 60 DEFU
1D3A 1665 61 DEFU

62
ipse 3265 63 DEFU
1D3E 3A65 64 DEFU

65
1D40 5C65 66 DEFU
1D42 6665 67 DEFU

69
1H44 CE65 69 DEFU

70
1D46 6565 71 DEFU

72
IMS: D365 73 DEFU
IMA ED65 74 DEFU
1P4C F965 75 DEFU
104E 1E66 76 DEFU
1D50 2L"66 77 DEFU
1D52 3A66 78 DEFU
11354 4266 79 DEFU
1D56 5066 80 DEFU
ID5S 6666 31 DEFU
1D5A 7266 32 DEFU
1D5C 8066 83 DEFU

84
1D5E 9466 85 DEFU
1 D60 C066 86 DEFU

87
1D62 FD66 88 DEFU
1D64 0367 3'3 DEFU

90
1D66 3067 91 DEFU
ID6S 4F67 92 DEFU
106A 5067 93 DEFU
ID6C 5067 94 DEFU
ID6E 7667 95 DEFU
1D70 7D67 96 DEFU
1D72 A767 97 DEFU
l£i74 DC67 98 DEFU
1D76 E367 c'9 DEFU
1D73 F667 100 DEFU

101
1D7A OOOO 102 DEFU

BANK-ENABLE* 1 AH
BANI._ENABLE*75H
BANK-ENABLE+7DH

SAVE_STATUS*14H
SAVE-STATUS-MCH

RESTORE-STATUS* 1 2H
REST0RE_STATUS*1CH

00T0_BANK+13H

CALL.
CALL.
CALL.
CALL.
CALL.
CALL.
CALL.
CALL.
CALL.
CALL.
CALL.

BANK+3H
BANK+1DH
.BANK+29H
.BANK+4EH
BANK+SOH
BANK+6AH
BANK+72H
BANK+80H
BANK+96H
BANK+0A2H
BANK+OBOH

M0VE_BYTES*8H
M0VE-BYTES+34H

CREATE-B I TMAP* 15H
C REATE-B I TMAP+ 1 BH

XFER-BYTES+OEH
XFER-BYTES+2DH
XFER-BYTES+2EH
XFER-BYTES+38H
XFER-BYTES+54H
XFER-BYTES+5BH
XFER_BYTES*85H
XFER_8YTES*0BAH
XFER—BYTES+0C1H
XFER_BYTES*0D4H

0 I THIS IS THE TABLE TERMINATOR

APPENDIX B

System Variables Definition File

2068 HOME ROM

TS2000 HOME ROM BASIC
LOC OBJ CODE M STMT "SOURCE "STATEMENT ASH 5.9

13 •EJECT
14 •INCL SYSVAR
IS •PAGES I ZE 54
16
17 RSTl MACRO CROUT
18 RST «ROUT
19 ENDM
20
21 ASSERT

i

MACRO •COND
22 COND .NOT.(tCOND)
23 ERROR IN ASSERTION «COND
24 ENOC
29 ENDM
26
27 1 SYSTEM VARIABLES
28
29 L-LEN EQU 32 f « CHARS PER LINE ON THE DISPLAY
30 TV.LNSl EQU 24 1 NO. OF LINES ON TV SCREEN
31 D-FILEt EQU 4000H 1 ADDRESS OF DISPLAY FILE
32 ATTRSi EQU D_FILE*L_LEN»TV_LNS»8 1 SCREEN ATTRIBUTES
33 PRBUFF

I

EQU ATTRS*TV_LNS»L_LEN 1 PRINTER BUFFER
34 ASSERT PRBUFF . AND . OFFH-0

COND .NOT. (PRBUFF. AND. OFFH-0)
ERROR IN ASSERTION PRBUFF. AND. OFFH-0
ENDC
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35 KSTATEl EQU PRBUFF-H LEN»8 t SEE KB DOCUMENTATION
36 KS-Al EQU 0 1 1ST BYTE IS A CHAR KEY PRESSED
37 KS_Ci EQU 1 1 Okirt T Q TtMC TTI 1 ffttUTC AC DfTI CACCn' Anu AO ianc I A own I o Ho ncLcflocU
38 KS-Bi EQU 2 i *x?n rc t tmp f iu rnflicr i tti i petppat• <&rw It 1 FC 1 111 I m H ll—O / 11 I—L. nCrCH 1

3? KS_DI EQU 3 1 4TH IS CODE UHFN RFPFATC
40 1 STH — ATM ARF A QFpmsin CCT OP ICT PfMIP.

41 LAST-Kl EQU KSTATE+8 1 MPUL V PRESSED KFY
42 REPDEL« EQU LAST-K+l 1 DELAY BEFORE 1ST REPEAT ( INITIALI 7ED TO \

43 REPPERi EQU REPDEL+

1

1 DELAY HFEORE ^URSEDf IPNT REPEATS f 1N T T T Al f 7Fn Tfl 1

44 DEFADDi EQU REPPER+ 1 1 — PI4AR ATTFR ' i ' TfcJ rriDMAI PAOAMctcp f qt miict DC"

45 1 O UHEN Nfl USER—DEE TMEn EM REINfl PVA1 1 lATcn
46 K-DATAI EQU DEFADD+2 1 DATA RVTP TM rflMPfKt T TC r*l-iAf3 PPDN i<r:vpnApn

47 TVDATAt EQU If DATA+l 1 1 tcpn cnR cthd tun dvtcc tm rnMonc 1 tc ruADATTCDc •
* U9CU rUn O 1 UntNU DTI fc«> in \AMTr\j9k 1 C I^TlHffXRC 1 tnO*

48 1 t TUtlATA \ m kTV nvTC
1 % 1 VUH In/ InCT DT let. .

49 1 ( Tl/nATA+Oat nATA RVTP Pfltt AT flD TAP
50 STRMSi EQU TVDATA+2 I STREAM DATAl POINTERS fHEEOPTQ PPf*V4 / ruAMC \ — 1 \ TH
51 1 CHANNELS. O STREAM NOT OPEN.
52 HIDSTRl EQU 3 1 NO. STREAMS HIDDEN PROM USER THESE ARE TIED
53 • UNALTFRABLV TO fiPFCTFTP mAMNCI e
54 HID-KI EQU -3 1 KEYBOARD
55 HID_Si EQU -2 1 TV, UPPER HALF OF SCREEN
56 HIO-Ri EQU -1 1 INSERTION IN RAM
57 COM_STiEOU 0 1 STREAM FOR COMMANDS
58 1NP_STi EQU 1 1 8TREAM FOR INPUT DATA
59 PR-STI EQU 2 1 STREAM FOR PRINT
60 LPR-STIEQU 3 1 STREAM FOR LPRINT
61 CHARS

i

EQU STRMS-HHIDSTR+16>«2 1 -> 8*20H BYTES BEFORE CHARACTER SET
62 FART: EQU ^1 ll 11 1 NU. L-TCT_to Ur tHRUn NUIoti \ 2 ovhS BELOW nlDDLE C

)

63 PIP: EQU FART+1 s hin r*vr*i pet nc fPVPtriAPn wtitcp /^i qucc ADnic Mrnm cr 1
t IWi ^TL.LtC UT IvCTtJUHriU WJ • Ot \ 0 tJVfcO HfUVt PI 1 IJULt K.-

r

64 Y» EQU PIP-M 1 VALUE ALWAYS HELD IN IY
65 ERR-NR EQU Y ; CRUN TIME ERROR #J - 1

66 FLAGS: EQU ERR_NR+l 1 VARIOUS FLAGS
67 SPCi EQU 0 1 SUPPRESS SPACE BEFORE TOKENS
68 PRx EQU 1 1 PRINTING TO PRINTER. NOT TV
69 LMODE1 i EOU 2 ; L MODE. NOT K. AT CURRENT CHARACTER
70 LMODEJ EQU 3 1 L MODE, NOT K. AT CURSOR
71 KEYHITiEQU 5 1 KEYHIT FOUND
72 NO« EQU 6 1 EXPRESSION IS NUMERICAL. NOT STRING
73 INTPT: EQU 7 1 REQ INTERPRET RATHER THAN CHECK SYNTAX
74 TVFLAG: EQU FLAGS*

1

1 FLAGS ASSOCIATED WITH THE TV
75 LHSi EQU 0 1 PRINTING TO LOWER HALF OF SCREEN
76 EOITI EQU 1 1 OUTPUTTINO LINE FOR EDIT OR NO. FOR STRING
77 ECHREQi EQU 3 1 ECHO REQUESTED IF INPUTTING FROM KEYBOARD
78 LIST: EQU 4 J 0UTPUTTING AN AUTOMATIC LISTING
79 CLHS: EQU 5 ; CLEAR LOWER HALF WHEN KEY PRESSED
80 ERR_SP: EQU TVFLAG*-

1

!-> BOTTOM ITEM ON MACHINE STACK.
81 LISTSP: EQU ERR-SP+2 ! -> RETURN ADDRESS FROM AUTOMATIC LISTING
82 MODE: EQU LISTSP+2 1 0 - K OR L. 1 - F, 2 - G.
83 NEWPPCi EQU MODE+1 ; LINE TO BE JUMPED TO
84 NSPPC: EQU NEWPPC+2 1 SUBLINE TO BE JUMPED TO (BIT 7 OFF FORCES JUMP)
85 PPC EQU NSPPC+1 1 LINE « OF INSTR BEING INTERPRETED
86 SUBPPC: EQU PPC+2 1 NO. WITHIN LINE OF INSTR BEING INTERPRETED
87 BORDCRi EQU SUBPPC+1 1 BORDER COLOUR (SHIFTED LEFT BACKG BITS WITH OS IN
88 I BITS 0-2 I 6-7)
89 E_PPC EQU BORDCR+1 1 LINE • OF "CURRENT" LINE IN LISTING
90 I THE VARIABLES FROM (VARS) UP TO It INCLUDING (STKEND)
91 J ARE 'MOVABLE' IN THE SENSE THAT THEY ARE ADJUSTED
92 i (BY REMGSZ IN MODULE EDIT) WHENEVER STUFF IS
93 I INSERTED IN OR DELETED FROM RAM.
94 VARS EQU E-PPC+2 1 -> 1ST RECORD FOR A VARIABLE (LAST IS 1 BYTE 80H)
95 DEST EQU VARS+2 1 -> VAR MATCHED BY TEMPL CODE 1 OR 4 (TEXT OR RECORD)
96 CHANS-: EQU DEST+2 1 -> CHANNEL DATA ( INCLUDING FLOPPY BUFFERS).
97 ( EACH ITEM COMPRISES:
98 1 THE ADDRESS OF AN OUTPUT ROUTINE FOR WRCH.
99 1 THE ADDRESS OF AN INPUT ROUTINE FOR INCH.
100 1 A 1-BYTE CODE FOR THE DEVICE TYPE.
101 1 It. WHERE APPROPRIATE, A FILE NAME, ADDITIONAL
102 1 DATA t A BUFFER.
103 CURCHL: EQU CHANS_+2 ; -> DATA FOR CURRENT CHANNEL
104 PROG: EQU CURCHL+2 1 -> BASIC PROGRAM
105 JaiLIfiL 1 -i-NEXT -LINE OF SOURCE CODE
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106 DATADD i EQU NXTLIN+2
107 E-LINE EQU DATADD+2
108 K-CURi EQU E-LINE+2
109 CH-ADO EQU K-CUR+2
110 X_PTR EQU CH-ADD+2
111
112 UORKSPi EQU X-PTR+2
113 STKBOTi EQU WORKSP+2
1 t A CTVMVTf cuu © 1 Kou

1

+a
113 CTi/ryn • tuu STKNXT
1 I©
11/ BREG: EQU c-Tt'ChirixOoTKtNU+fi:

1 18 MElit EQU BREO+1
119 FLAGS28 EQU MEM+2
120 AL0S: EQU 0
121 PRLEFT»EQU 1

122 L-STRi EQU 2
123 CAPS_L«EQU 3
124 RETPOStEQU 4
123 DELREPtEQU 5
126 DF_SZ EQU FLA0S2+1
127 S_T0P EQU DF_SZ+1
128 OLDPPC EQU S-TOP+2
129 OSPPCt EQU OLDPPC+2
130 FLAGXf EQU OSPPC+1
131 FLEX« EQU 0
132 UNFNOi EQU 1

133 INPLNf EQU 5
134 :N0: EQU 6
135 LINPLN:EQU 7
136 STRLENi EQU FLAGX+1
137 T_ADDR EQU STRLEN+2
138 SEED EQU T-ADDR+2
139 FRAMES

«

EQU SEED+2
140 FRAME2I EQU FRAMES+2
141 UDGi EQU FRAME2+1
142 COORDS

I

EQU UDO+2
143
144 P_POSNl EQU COORDS+2
143 PR_CC« EQU P-POSN+l
146 ECH0_Ei EQU PR-CC+2
147 DF_CC EQU ECHO-E+2
148 DFCCLi EQU DF_CC+2
149 S_P0SN EQU DFCCL+2
150 SPOSNLl EQU S-POSN+2
151 SCR_CTl EQU SPOSNL+2
152 ATTR.Pt EQU SCR-CT+l
133 FOREOi EQU 0
134 BLUEl EQU 0
155 REDi EQU 1

156 OREEN I EQU .2

157 BACKGi EQU 3
158 BLUEBl EQU 3
139 JtEDBt . ... EQU 4
160 OREENBI EQU 5
161 HILITEi EQU 6
162 FLASHl EQU 7
163 MASK_Pl EQU ATTR-P+l
164
165 ATTR.T!

.

EQU MASK-P+l
166 MASK_Tl EQU ATTR-T+l
167 P-FLAGl EQU MASK-T+l
loo
If A16V X0R_CHCEQU 0
1 70 INV_CH:EQU 2
171 F_CB! EQU 4

172 B_CFi EQU 6
173 MEMBOTl EQU P-FLAG+l
174 NMIADDl EQU MEMBOT+30
175 RAHTOPi EQU NHIADD+2
176 P_RAMTi EQU RAHTOP+2

I -> TERMINATOR OF LAST DATA ITEM
I -> LINE BEING EDITED
I -> CURRENT CHAR IN INPUT BUFFER
I -> CURRENT CHAR WHEN SYNTAX CHECKING ETC
I -> 1ST CHAR NOT SYNTACTICALLY OK (0 IF ALL OK)
I ALSO STORES (CR-ADD) DURING READ & INPUT
I -> TEMPORARY WORK SPACE
I -> BOTTOM OF CALCULATOR STACK
I -> NEXT FREE PLACE ON CALCULATOR STACK
I ALTERNATIVE NAME

; KEEPS VALUE OF CALCULATOR B REGISTER

1 -> AREA USED BY CALCTR INSTRS MEMORY 8. COPY
I MORE FLAGS
t AUTOMATIC LISTING ON SCREEN
« PRINTER BUFFER NOT EMPTY
I INSIDE STRING WHEN DOING KB MODE IN LISTCH
I CAPITALS SHIFT LOCK ON
I RETYPE POSSIBLE AFTER SYNTAX ERROR
I DELETE KEY REPEAT (KEY HELD DOWN)
I • LINES IN 2ND HALF OF SCREEN INC SEP'G BLANK LINE
I LINE « (IN PROGRAM) OF TOP LINE ON SCREEN
I LINE * OF E.G. INTERRUPTED STMT
t (OLD SUB PPC) STATEMENT NO. WITHIN LINE FOR OLDPPC
t FLAGS ASSOCIATED WITH ASSIGNMENT
I FLEXIBLE LENGTH ASSIGNMENT REQUIRED
T DESTINATION OF ASSIGNMENT NOT FOUND
« REQ INPUT VALUE RATHER THAN LINE OF PROGRAM
! REQD TYPE IS NUMERIC
t L INPUT (INPUT LINE) RATHER THAN STRAIGHT INPUT
I LENGTH OF DESTINATION WHEN STRING TYPE
I -> NEXT BYTE IN TEMPLATE
I LAST RANDOM « BEFORE SCALING
I LS 2 BYTES OF 3-BYTE FRAME COUNTER
I MS BYTE OF 3-BYTE FRAME COUNTER
I -> 1ST USER DEFINED GRAPHIC
I COORDINATES OF LAST PLOT ETC. I (COORDS) « X-COORD.

,

I < COORDS+1 ) - Y-COORD.
I COLUMN NO. OF PRINTER POSN
t LS BYTE OF ADDRESS OF NEXT CHAR FOR PRINTER
I COORDS IN LOWER HALF OF END OF KEYBOARD INPUT BUFFER
I -> SCREEN CHAR UNDER PRINT CURSOR
I LIKE DF_CC FOR LOWER HALF
I SCREEN POSN (COL <• LINE) OF NEXT CHAR TO BE OUTPUT
I LIKE S_POSN FOR LOWER HALF
I (SCROLL COUNT) DECREMENTED FOR EACH SCROLL
I CURRENT PERMANENT PRINTING ATTRIBUTES
f LS BIT OF FOREGROUND COLOUR
I (INK)

LS BIT OF BACKGROUND COLOUR
(PAPER)

BRIGHT
FLASH

CURRENT PERMANENT PRINTING ATTRIBUTES MASK:
O FOR NEW i 1 FOR OLD

CURRENT. TEMP. PRINTING ATTRIBUTES (BITS AS ATTR_P)
CURRENT TEMPORARY PRINTING ATTRIBUTES MASK
ADDITIONAL FLAGS FOR PRINTING! TEMPORARY FLAGS 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 I- COMPLEMENT OF FOREGROUND
BOTTOM OF CALCULATOR MEMORY (6 NUMBERS)
-> USER'S NMI SERVICE ROUTINE
LAST ADDRESS OF BASIC SYSTEM AREA
-> LAST BYTE OF PHYSICAL RAM
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177
176 !••«• ADDITIONAL
179 ERRJ.Ni EQU P_RAHT*2 •POINTER TO ON ERROR LINE NUMBER FOR A GO-TO.
180 ERR-Ci EQU ERR-LN+2 1 STORE LINE NUMBER IN WHICH ERROR OCCURRED
181 ERR-Si EQU ERR-C+2 1 STORES STATEMENT NUMBER IN WHICH ERROR OCCURRED
182 ERR—Ti EQU ERR-S+1 1 STORE FOR 'ERROR TYPE' AFTER A 'ON ERR'
183 SYSCONi E0UJERR-T+1 1 SYSTEM CONFIGURATION TABLE.
184 NAX-BANKI EQU SYSCON*2 •LARGEST BANK NUMBER ASSIGNED
183 CURCBNl EQU MAX-BANK*

1

IBANK NUMBER OF THE CURRENT CHANNEL
186 nSTBOT t EQU CURCBN+

1

•ADDRESS OF LOCATION ABOVE MACHINE STACK
187 VIDMODl EQU MSTBOT+2
188 i t NOTE: UNUSED BYTE AFTER VIDMOD
189 1

190 ARSBUFs EQU VIDHOD+2 •POINTER TO AROS BUFFER.
191 ARSFLGi EQU ARSBUF+2 •AROS FLAG - BIT 7 SET INDICATES AROS PRESENT.
192 (BIT 4 SET INDICATES NXTLIN POINTING TO AROS.
193 •BIT 3 SET INDICATES DATADD POINTINO TO AROS.
194 (THESE BITS BECOME IMPORTANT FOR THE INSERT ROUTINE
195 1 (POINTERS POINTINO TO AROS SHOULD NOT BE UPDATED
196 IFOR AN INSERTION INTO RAM).
197 ADATLNi EQU ARSFLG+1 •POINTER TO THE START OF THE CURRENT DATA LINE
198 1 (AROS ONLY)
199 DTLNLNt EQU ADATLN+2 (LENGTH OF THE CURRENT DATA LINE (AROS ONLY).
200 STRMNM' EQU DTLNLN+2 (CURRENT STREAM NUMBER. USED FOR BUS EXPANSION
201 1 -UNIT -DEVICES.
202 HSTACKi EQU 6200H (LOCATION ABOVE MACHINE STACK
203 DRIVESi EQU 6840H •START OF 'DRIVES' AREA
204 BANK—ENABLE EQU 6499H
205 CALL-BANK EQU 65DOH
206 H0VE_S2 EQU DRIVES-6000H
207. DEST7 EQU OFFFFH-MOVE-SZ

I

208 FIX EQU DEST7-6000H
209 CALL—VBANK EQU CALL-BANK+F I

X

210 GOTO—BANK EQU 6572H (ADDRESS OF "GO TO BANK" BANK SWITCHING
211 ( AWARD.
212 XFER—BYTES EQU 6722H (INDIRECT DATA TRANSFER BETWEEN BANKS.
213.. GQTQ—EXT EQU 6815H IFOR INITIALIZATION CODE_ 1N_HQM£._BANK
214 1 EXTENT ION.
215 SLVM EQU 01ABH (ADDRESS OF TAPE ROUTINES FOR SAVE. LOAD
216 1 VERIFY AND MERGE COMMANDS.

.

217 BLDSCT EQU 09F4H (ADDRESS OF INITIALIZATION ROUTINE TO
218 ( BUILD THE SYSTEM CONFIGURATION TABLE.
219 .RESSCI EQU 0C4CH 1 ADDRESS OF RESET .ROUTINE TO ADD DEVICES.
220 PASSING EQU 0F09H (ADDRESS OF ROUTINE TO PUSH PARAMETERS TO
221 1 THE BEU ROUTINES ONTO THE MACHINE STACK.
222
223
224
225 ; OTHER EQUATES
226
227 ; RESTARTS
228
229 ERROR

i

EQU 8
230 URCHI EQU 16
231 ION-SPt EQU 24
232 NXT-ISi EQU 32
233 CALCTRI EQU 40
234 COPYUPi EQU 48
239
236 NOSIZE EQU 5 1 « OF BYTES IN A FLOATING POINT NUMBER
237 DIOIT EQU '0'

1 DIOIT+N IS CODE FOR DIGIT N
238 LETTER EQU 0 I LETTER*'ALPHA' IS CODE FOR LETTER ALPHA
239 DEBDELi EQU 5 1 NO. CONSECUTIVE TIMES KB SWITCH FOUND OPEN BEFORE
240 1 KEY RECKONED RELEASED.
241
242 ! CONTROL CHARACTERS (APPEARING ON STREAM

)

243
244 COM_CC« EQU 6 1 PRINT COMMA
245 EDT-CCi EQU 7 1 EDIT
246 BS.CCi EQU 8 1 BACKSPACE (CURSOR LEFT)
247 CRT-CCl EQU 9 J CURSOR RIGHT
248 CD-CCi EQU OAH ( CURSOR DOWN
249 CU-CCi EQU OBH 1 CURSOR UP
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250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
235
256
257
258
259
260
261
262
263
264
265
266
267

RUB_CCt EQU OCH
CR-CCs EQU ODH
Nt-i EQU CR-CC
SLUGS EQU OEH
FORECCs EQU lOH

AT_CCt EQU 16H
TAB_CCi EQU 17H

I RUBOUT
I CARRIAGE RETURN (NEULINE)

PRECEDES 5 BYTES OF SLUG
FOREGROUND
THE CONTROL CHARS FOR FORE. BACK, FLASH. Pf'IOHT

INVERT & OVER ARE CONSECUTIVE IN THAT nRDEF>.
PRINT AT
PRINT TAB

STY_KC»
FSH-KCi
LOL-KCi
HIL-KCs
NLV_KCs
1NV_KCI
CSL-KCi
TM_KCi
ORM_KCl
FO_KCi
BG_KC:

SPACE

I

QUOTE
DOLLAR
COLON

i

COMMA
KET

ERROR

i

URCHi
IGN_SPi
NXT_ISi
CALCTRI
COPYUPi

EQU 0
EQU 1

EQU 2
EQU 3
EQU 4
EQU S
EQU 6
EQU OEH
EQU OFH
EQU 10H
EQU 18H

EQU ' '

EQU '"'

EQU
EQU 'i

'

EQU ','

EQU ')'

t CONTROL CHARACTERS (RECEIVED FROM KEYBOARD

I STEADY
I FLASH
I LOWLIOHT
s HIGHLIGHT
t NORMAL VIDEO
» INVERSE _V I DEO
I CAPS SHIFT LOCK TOGGLE
f TOKEN MODE
I GRAPHICS MODE
I FOREGROUND BLACK
5 BACKGROUND BLACK

I STRING QUOTE
« DOLLAR SIGN

; RESTARTS

EQU 8
EQU 16
EQU 24
EQU 32
EQU 40
EQU 48

NOSIZE EQU 5
DIGIT EQU 'O'
LETTER EQU 0
DEBDELi EQU 5

# OF BYTES IN A FLOATING POINT NUMBER
DIGIT+N IS CODE FOR DIGIT N
LETTER+'ALPHA' IS CODE FOR LETTER ALPHA
NO. CONSECUTIVE TIMES KB SWITCH FOUND OPEN BEFORE

KEY RECKONED RELEASED.

; CONTROL CHARACTERS (APPEARING ON STREAM)

COM_CCi
EDT_CCt
BS_CC»
CRT_CC«
CD-CCi
CU^CCi
RUB.CCi
CR_CCl
NLi
SLUOs
FORECCs

EQU 6
EQU 7
EQU 8
EQU 9
EQU OAH
EQU OBH
EQU OCH
EQU ODH
EQU CR_CC
EQU OEH
EQU 10H

AT_CCi EQU 16H
TAB_CCi EQU 17H

I PRINT COMMA
I EDIT
I BACKSPACE (CURSOR LEFT)
t CURSOR RIGHT
f CURSOR DOWN
I CURSOR UP
I RUBOUT
I CARRIAGE RETURN (NEULINE)

s PRECEDES 5 BYTES OF SLUG
t FOREGROUND
i THE CONTROL CHARS FOR FORE. BACK. FLASH. BRIGHT,
I INVERT «. OVER ARE CONSECUTIVE IN THAT ORDER.
I PRINT AT
I PRINT TAB

STY_KC»
FSH-KCi
LOL_KCt
HIL-KCs
NLV-KCs
INV-KCi

EQU
EQU
EQU
EQU
EQU
EQU

3
4

s CONTROL CHARACTERS (RECEIVED FROM KEYBOARD)

f STEADY
I FLASH
I LOWLIOHT
I HIGHLIGHT
t NORMAL VIDEO
i INVERSE VIDEO
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268
269
270
271
272
273
274
273
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
316
319
320
-321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340

CSL-KCi
TM_KCi

EQU 6
EQU OEH

ORM_KCi.EQU OFH
FO_KCi EQU 10H
BG-KCi EQU 18H

SPACE

l

QUOTE
DOLLAR
COLON

l

COMMA
KET
BRA
GT«
MINUS
EQUAL
PLUS*
STROKE

I

POWER

I

POINTi
SHARP

I

STD.ORI
UD-ORi

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

* m *

5FH
80H
90H

TOKOi EQU OASH
RNDTOKl EQU 0A5H
INKEYi EQU OA6H
PIl EQU 0A7H
FN_TKi EQU 0A8H
PNT-TKi EQU 0A9H
SCRNTKi EQU OAAH
ATTRTKi EQU OABH
ATI EQU OACH
TOK—FNi EQU FN-TK
TABi EQU OADH
VALSTKi EQU OAEH
LO-MONi EQU OAFH
BIN-TKi EQU OC4H
OR_TKl EQU 0C5H

LINETKi EQU OCAH
THEN I EQU OCBH
TOI EQU OCCH
STEPJ EQU OCDH
DEF_TKt EQU OCEH
HIN-KUI EQU OEF.TK
CAT.TKi EQU OCFH
FORMTKi EQU OOOH
HOVETKi EQU 001H
DEL-TKi EQU 0D2H
OPN_TKi EQU 0D3H
XLO-TKi EQU OP4H
MGE-TKl EQU ODSH
VFY-TKf EQU 006H
BEEPTKi EQU 007H
ARC-TKi EQU 0D8H
FOTOKi EQU 0D9H

INVTOKi EQU FQTOK+5
OUT-TKI- EQU OOFH
LPR_TK« EQU OEOH
LI TK s EQU 0E1H
STOPTK: EQU 0E2H
READTK

I

EQU 0E3H
DATATK

«

EQU 0E4H
RESTTKi EQU 0E5H
NEXTOK EQU 0F3H
DUMPTKi EQU OFFH

BORDPTi EQU OFEH

I CAPS SHIFT LOCK TOGGLE
I TOKEN MODE
I GRAPHICS MODE
I FOREGROUND BLACK
\ BACKGROUND BLACK

t STRING QUOTE
t DOLLAR SIGN

I PRESTEL CODE FOR ft'
I 1ST STANDARD GRAPHIC
I 1ST USER-DEFINED GRAPHIC

I TOKENS

1ST TOKEN
'RND'
'INKEY*'
'PI'
'FN'
'POINT'
'SCREEN*'
'ATTRT'
'AT'
1ST TOKEN TO REQUIRE A SPACE AFTER
'TAB'
'VAL*'
TOKEN FOR 1ST MONADIC OPTR AFTER VAL» (CODE)
'BIN'
'OR' NB THE TOKENS FOR OR. AND. <-. >-, <> ARE

CONSECUTIVE IN THAT ORDER.
'LINE'
'THEN'
'TO'
'STEP'
'DEF'
1ST TOKEN THAT IS A KEYWORD RATHER THAN- OPERATOR
'CAT'
'FORMAT'
'MOVE'
'DELETE'
'OPEN'
OXOSE'
'MERGE'
'VERIFY'

'ARC'
'FOREGROUND' NB THE TOKENS FOR FORE, BACK. FLASH,

BRIGHT. INVERT ti OVER ARE CONSECUTIVE IN THAT
ORDER.

'INVERT'
'OUT'
'LPRINT'
'LLIST'
'STOP'
'READ'
'DATA'
'RESTORE'
'NEXT'
'COPY'

t OUTPUT PORT FOR SETTING BORDER COLOUR
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341 PR_INi ECU OFBH 1 FOR INPUT FROM PRINTER
342 PR-OUT

i

ECU OFBH 1 FOR OUTPUT TO PRINTER
343 KB_PTi EQU OFEH 1 INPUT PORT FOR READING KEYBOARD
344 0_PORTl EOU OFEH 1 OUTPUT PORT FOR TAPE
343 I_PORT

l

EQU OFEH 1 INPUT PORT FOR TAPE
346 TAPE.HEQU 6 1 TAPE INPUT BIT IN (I_PORT>
347 I »»»ADDITIONAL
348 DKHSPTs EQU 0F4H 1 DOCK HORIZONTAL SELECT PORT
349 BDATPT: EQU OFCH 5 EXPANSION BANK DATA PORT
350 BCMDPT: EQU OFDH S EXPANSION BANK COMMAND PORT
351 HREXPT: EQU OFFH 1 HOME ROM EXPANSION BANK PORT
352 (»*•
353
354 I OFFSETS FROM (CHANS) OF PERMANENT CHANNELS
355
356 CHAN_K« EQU 0 I KEYBOARD
357 CHAN_St EQU 5 I TV SCREEN (UPPER HALF)
358 CHAN_R< EQU 10 I RAM INSERTION
359 CHAN_Pi EQU 15 1 ZX PRINTER
360
ij3ol CH_SETi EQU 4000H-96»8 I ADDRESS OF CHARACTER SET (STARTING WITH SPACE)
362 EJECT
363
364 1 CALCULATOR COMMANDS. IN THE DESCRIPTIONS. T Ic S STAND FOR
365 1 THE TOP tc SECOND FROM TOP ON THE CALCULATOR STACK.
366 1 WHERE NECESSARY. FULLER DESCRIPTIONS CAN BE FOUND AT THE
367 t CODE FOR THE RELEVANT ROUTINES.
368
369 ' THE FOLLOWING COMMANDS HAVE THE STACK POINTERS HL Ic DE (BUT
370 1 NOT (STKNXT) ) DECREMENTED FOR THEM BY CALCTR BEFORE THEY
371 1 ARE CALLED (STKDWN).
372
373 IFJUMPi EQU 0 IS.T -> Si RELATIVE JUMP CONDITIONAL ON VALUE OF T.
374 EXCHi EQU IFJUMP+1 1 (EXCHANGE) S.T -> T.S
375 LOSE I EQU EXCH+1 IS.T -> S
376 SUBi EQU LOSE+1 {(SUBTRACT) S.T -> S-T
377 TIMES* EQU SUB+1 IS.T -> S*T
378 OIV« EQU TIMES-t-1 1 (DIVIDE) S.T -> S/T
379 POWER

I

EQU DIV+1 IS.T -> S»«T
380 ORI EQU POWER*

1

IS.T -> S OR T (SEE OR).
381 ANDl EQU OR+1 IS.T -> NUMERICAL S AND T (SEE NOAND).
382 OTi EQU AND+4 IS.T -> NUMERICAL S>T
383 15 NUMERIC COMPARISON OPERATIONS HAVE NOT BEEN GIVEN
384 1 MNEMONICS. S.T -> S~T WHERE " IS <-.>-.<>.>.< OR -
385 1 SEE CMPRSN.
386 ADD l EQU AND+7 IS.T -> S+T
387 STOANOi EQU ADD+1 IS»,T -> S* AND* T (SEE STGAND)

.

388 16 STRING COMPARISON OPERATIONS WITHOUT MNEMONICS.
389 CONCATl EQU STGAND+7 IS«.T* -> SC +• T«
390
391 1 ORDINARY OPERATIONS WITHOUT STKDWN.
392
393 VALSl EQU CONCAT+1 IT» -> VAL» T*
394 USRSl EQU VALS+1 IT* -> ADDRESS OF BIT PATTERN FOR CORRESPONDING
395 1 USER-DEFINED GRAPHIC
396 INKEYi EQU USRS-t-1 IT -> INKEY* #T
397 NEGATE

I

EQU INKEY+1 IT ->.-T
398 COOEi EQU NEGATE*

1

IT* -> CODE T*
399 LO-MONi EQU CODE 1 OPERATION CODE FOR LO-MON
400 VALi EQU CODE+1 IT* -> VAL T*
401 LENi EQU VAL+1 IT* -> LEN T*
402 SINl EQU LEN+1 IT -> SIN T
403 COSi EQU -SIN+1 IT rr> COS T
404 TANl EQU COS+1 IT -> TAN T
40S ASNI EQU TAN+1 IT -> ARCSIN T
406 ACSl EQU ASN+1 IT -> ARCCOS T
407 ATNl EQU ACS+1 IT -> ARCTAN T
408 LNi EQU ATN+1 IT -> LN T
409 EXPi EQU LN+1 IT -> EXP. T
410 INTi EQU EXP-H I < INTEGER PART) T -> INT T
411 ROOT! EQU INT-M IT -> SQUARE ROOT OF T
412 SONI EQU ROOT-U IT -> SON T
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413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
433
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450

ABSt EQU SGN+1 I (OBfifM IITF) T — \T\
PEEK! EQU ABS+1 » 1 r C-CIv 1

IN: EQU PFFIC+

1

* i r\ I I T —"V TM T
t 1 J IN 1

USRi EQU IN**! IT -> USR T
STR« EQU USK+1 1 T -> STR* T
CHR: EQU CTDa 1o i r<^ l » r —> CHR* T
NOT: EQU • 1 -> BOOLEAN ( T « O

)

ZERO?i EQU NOT
DOPi EQU 1 t fH IPfl fPATn T —"V T T- t A l*M It/ 1 —s Itl
INTDIVt EQU DUP+1 i f iMTi-nrD riTuicr okj \ © t _% c twin t tutj

c

/r tiiimtzuctt lllviolUNI Si 1 o HUU it INTlS/Ti
JUMPl EQU f rmJUrtHTint UUNIKUl. KcLRI IVc BY FOLLOWING BYTE
LITERALiEQU JUMP+1 i STATES prw nu run mi mdpr
LOOPi EQU LITERAL+1 (LIKE ZIL00 DJNZ
MINUS?i EQU LOOP-M IT -> BOOLEAN <T < 0)
PLUS?t EQU MINUS7+1 IT -> BOOLEAN (T > 0)
QUITl EQU PLUS7+1 1 RETURNS CONTROL TO Z80
ANGLE

i

EQU QUIT+1 IT -> Y WHERE -1 <- Y O +1 * SIN T - SIN (PI/2«Y>
1 MEMORY 0 I- TRUE IF T IN 2ND OR 3RD QUADRANT

TRUNCi EQU ANGLE+1 1 ( TRUNCATE ) T -> INTEGER TRUNCATION OF T TOWARDS 0.
XEQTB: EQU TRUNC+1 IEXECUTES (BREG) AS A CALCULATOR INSTRUCTION
XEYt EQU XEQTB+1 IS.T -> S * 10»»T
FLOAT

i

EQU XEY+1 IT FORCED INTO FLOATING POINT FORM

I THE FOLLOWING COMMANDS HAVE ADDED TO THEM AN OPERAND. N.

CBSVl
.CONST i

EQU 80H
EQU CBSV+20H

MINUSHEQU CONST+6
COPY I EQU C0NST+20H
MEMORY I EQU C0PY+20H

I SUMS N TERMS OF CHEBYSHEV SERIES (SEE CBSV).
I (CONSTANT) T -> T. NTH CALCULATOR CONSTANT
ICALCTR CONSTANT EQUAL TO -1
IT -> Tl T COPIED TO NTH CALCULATOR MEMORY
IT -> T. CONTENTS OF NTH CALCULATOR MEMORY

0P_TKt
HI_M0Ni
MONOPi
LONOMOl
HINOMOl

LIST ON

EQU L0_M0N-L0_M0N I TOKEN FOR MONADIC OPTR C IS OP.TK+C
EQU OP-TK+CHR I TOKEN FOR LAST MONADIC OPTR EXCEPTING NOT
EQU L0-M0N.0R.0C0H I OPERATION CODE FOR LO.MON. TOP 2 BITS SET.
EQU 0P_TK+SIN I TOKEN FOR 1ST (NUMBER) NUMBER OPTR AFTER -
EQU 0P_TK+USR I TOKEN FOR LAST (NUMBER) NUMBER OPTR
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APPENDIX C-l

64 COLUMN MODE

TI»S« C3HPUTM CC«»3««TI3»

tesLiciiiak QtxtLceacm iimn

ascUciliia ianiaci Caiiootol flfil

«4-CDLUHN MOOt

Datot 12/1S/0)

tSC Nuakorl 001

Vorgion: 002

Author: Coral Carcaran

Naoa: o* CtlvM Aodo Support

Doacrlatlan:

ualng th« 6t-coluon aodo foatwra a* tha TS 20*0. Tha itrolett
includi aesnlng/cloalng tha sacond display til* (aoving tha
aachlna atackt OS UK routinos ana aaJIC atrueturoa), MINT
aaaltlan cantralt attrlkuta contrail elaar (croon and icrall

B»SIC. atatua la roturnad in tho »C roflatar aoir, usually loro

othor eondltiona. Tho Interface frea I1SIC la ky aoana af
»0«l"inj the Input Diraatttrt to deolgnated IK locations ariar
ta invoking the service via the US* function. Saa oogo * af the
codo Hittng far tha reaory agareesea ta ba uiod fraa MSIC alth
tho auaaart eodo leaded starting at Chunk 7 < EOOOn/STl**).

Itxilu Coolcal

Coocrlatlon Data

001 Original 11/21/11

002 »00I 12/1S/I3

1) Std. and Uaer-
Defined Craahlea
ta M«CM»o. and
ETCHM.

2) WISTI6 (Hrlta String)
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acslitgllao iicxicii

Neat: StTNOOt (StTNDI fraa »»SIC - pareaeter te VINOOE)

Input: MODE (0«neraal , e*e« celuan aede)

•chin* cede: tegleter a
• ree MSIC: It> VIMODC

Deacriptlen:

Sets specified videe aede. epening ar clealng the eecend display
file ehere Trie invelves deteralnlng If there la eneugh
free «»« ta aptn tht attend display flla and 1* at. saving tht
I1SIC etructuret ana aachlna language variables araa wa -and the
UDC araa aaan ta neke apaca far tha aachlna eteck and OS l»N
reutines at tha tap af aeaery. Tha aacand dlaclay flla la

clesred ta tereee. Tha affactad eystea and Internal variables
art uadatad ar initlallted <aat Usage Sectlen). when returning
ta Pada 0 fraa a* Caluan aedtt tht structure! ara returned te
thtir nerael lecatlent.

Outputs IC 0 Succeaaful
tC • 1 Invalid paraattera (net equal ta C ar e>
IC • 2 Net eneugh aeaery

Neat: Cl*SCN (ClISCI fraa M.SIC - paraaeters ta CLSCTL)

Input: Line Caunt Cl-JO
Starting line Nuaber (0-23)

•ree Machine Cade: Line Caunt In legleter I

Starting Line In lagiater C

free laSIC: Starting Line Nuaber In CLSCTL
Line Caunt In CLSCTL * 1

Descrlptien:

Cleers te backgreund caler (PaPEl) the designated nuaber af
lines, beginning alth the Starting Line Nuaker. Line 0 aith a

ceunt ef 2* cleara the entire screen. Ueen return, the curser
aasltien is at the beginning af the first line cleared.

Output: IC • C fer eucceesful ceapletlen
IC • 1 invalid aereaeters

(Line Nuaber Line Caunt <1 ar >20

Naae: SITCue (SEKUI fraa laSIC - paraaeters te LINCOL)

Znauti Line Nuaber (0-21)
Celuan Nuaber (0-el)

•ret Machine Cede: Line Nuaber In leglster I
Caluan Nuaber In tegister C

Free saSICt Celuan Nuaber In LINCCL
Line Nuabar In LINCOL I

Oescrlatien!

Cenverts the requested eesltlen ta Internal feraatt deteralnea

dlaclay character eperstlan. Nate that ence established! the
peiitien Is updated euteaatlcally ehen a character It displayed
•e that It is anly necessary ta sat tha eesltlen ehen seauentlsl
display is net desired.

Output: IC • 0 far successful ceaelatian
•C • I far invalid paraaeters (Line Nuabar > 21 ,

Celuan Nuabar > Line lenfth-L)
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SETATT (SITUS fraa I4SIC - paraaatar ta 4TTCTL)

Input! tttrlbuta lyta bit T PLASH
bit « IICHT
bit J P

bit 4 a

bit I PEI
bit 2 I

bit I N
bit S ft

Proa Nachln* Cada: taclatar *
Pran I1SIC: In ITTCTL

Oatcrlptian:

Th. aaaclfla* INft calar CO-T) 1* ul« ta aat tha vldaa aada
hardaara and ta updata VI0N0O. The caaalaaantary PaPIt cilw It
fl.td by th* INK talactian. PL4SN and MIGHT arc flaad at lap*
by tha hardaara. Nata that in 4* caluan aada tha antlra act-tan

Cutout: IC • » Su

»•».: SSTHSK (SETHSt fra* tlSIC - aaraatart ta HSKCTL)

Inaut: Haak lyta - bit 0 - DVt«
bit 2 - INVERSE

Prat hachint Cada: laglttar •

F'H I1SIC: NSKCTL

Dttcrictien:

Tht apaclfiad aatk la atarad far applicptian ta all aufcaaauant
diaalay eharactar aparatiant. (0Vf« • 1 iaclitt naa charactar
caablntd aitn aid uainc an «0« aparatian: INVtlSE • 1 larllaa
charactar la lnytrttd).

Output) IC • 0 far auccaaaful caaplatlan

Nana: WtCHt CwlCMI fraa I4SIC

Input: Charactar cada far char.

2»N TO TPN - Std. TS204I Charactar Sat
OH TO IPH - Std. traphlca Sat
tOH TO *4H - Ultr-Dafintd Craphlca Sat

Praa Rachlna Cada: ttglattr a

Praa I4SICI In D»T»I

Oaacriptlanl

Oiaplaya charactar at currant curaar paaltian» applying currant
aaat. Haaaa curaar paaltlan an ta na«t aaauantial paaltian. If
charactar aauld atart a naa Una aftar I0TLN (aaa Uaagt atctlan)
and tha derail caunt (varlablt SCRLCT) dacraaanti t* lara, tha
charactar Bill nat ba dlaplayad and raturn alll ba aadt pith IC a

S (acraan full). If tha acrall caunt data nat dtcrtaant ta tara.
tha acraan till ba ecrallad up ana Una utlng tha infaraatian in
SCICTL and tha naa Una ttartad at tha tacatad Una.

Output: tC • ( far auccaaaful caaplatlpn
IC • I invalid charactar cada
IC • 1 far acraan full
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leael utSTIC (aaSTIS fraa I1SIC - String Identifier in »»««ri)

tneutl Character Cede String

Proa chin* ctlll Iddreee af llrlnf In HI
Caunt tr> IC

Fraa laSICl String Variable Identifier in
Syctea Variable PallPa - 21T*T (SCC3H)

Displaya the chereetera fraa the atring! beginning at tht currtnt
t»'ltr licitltn and continuing sequentially until the caunt

usage Sactlan an luteaatlc Scralling). Par tha Scraan Pull
cenditien, tha reaainlng caunt ia eterod in tha internal variable
STIGCT far accaaa by tha user.

NOT II Charectere aithin tha atring ahleh ara eutslde af tha
aupeerted ranga (32 through la* (20M-44M) ) nil] ba
Ignartd. E.g.i IAS1C Takan cedee an* cantral cedee
eabedded in an INPUT atring alll nat ba displayed ar
decoded.

•rar liSIC. POM tha eada far tha atring variabla ldantlfiar (nta

0001 LIT strlnf —
0C10 Ml 23T4T.CC0I "a*
0015 IF US* (mSTM)Ot TN.IN

(continue)

Outautl IC • 0 Succaaaful
IC 2 MSIC - String net found
•C 3 Scraan Full - (taalning Count in STRGCT

(HL'Current ladrata in String)

Naaa! 5C»CLL (SCILI fraa MSIC - pareaetoro ta SCICTL)

Inaut: lina Caunt (1-21)
Starting Lina Nuabar (1-231

•ran Machine Cede! Lina Caunt In I

Starting Una In C
Fraa I»SIC: Starting Lino In SCICTL

Lina Caunt In SCRCTL 1

Oescrlctlenl

Scralla tha daalgnatad nuabar af llnaa ua 1 position! atarting at
tha specified Una nuabar and inaarta a blank lina at tha battaa
af tha acrellad araa. Lina 1 alth a caunt af 23 alll acrall tha
antlra acraan up 1 Una. Uaan returm tha curaor paaitian la at
tha kaginning af tha inaartad blank Una.

Natal

Output! IC • 0 Succaaaful
IC • 1 Invalid Paraaatara

(Lina Nuabar * Lina Caunt < 1 ar > 24)

Naaa: SlTaTT (CIT1TI fraa IISIC

Inautl »» far STCHit

•.•turns in raglatar C af tha IC ragiator pair tha attrlkuta byta
far tha character at tha daalgnatad acraan paaitian. Nate that
In 14 caluan aade tha antlra acraan haf caaaen attrlbutaa. Tha
value raturaad alll describe tha currant eelectlan!

Output! IC • 1 far invalid paraaatara
IC • attribute byte fas far SITaTT)
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Naet: iTCxlS (CTCNPt tree taSIC - ppraaeters to CEKTL)

Input: Line/Celuan petition as far StTCUl

Proa Machine Coat: Lin* Nuaber lit I
Column Nuaber In C

Pree ItSICl Caluan Nuaaar In CITCTl
lint Nuaaar In CETCTL !

Descriptlen:

Returns in rtgltttr C af the 1C register pair the character cede
for the character at the designated aeraan aesitlen. It na notch
against the cnaractar act (Including tht standard and
user-defined graphics) It faund, tara !• returned. (Characttr
codt er tore alio roturnod in 4.)

>tro if they do not aatch against any single character.

Output: tC • 0 tar no find
(C • 1 invalid aaraaotara
IC • character cadt (20H-S4H)

None: SSTCUt (SITCUS frtf laSIC)

Inputl None

*1

•oturno in tht IC rtgltttr aair and in tht taSIC iiriMtir
location LINCOLt tht currant arint pesltiea (ahtrt tht naat
character aeuld be displayed).

Jut out I I • Lin* nuaaar (0-21)
C • Caluan nuaaar (0-eJ)

SlJIC: UaCOL - Caluan nuaber
LI»C 01 • 1 - Line nuaber

NDTE: If the last character aaa arlntad at Col. 43 af Line
2) (last aesitlen an the screen), then Col.O/line 1]
sill be returned.

Uiltll

teaory Usage:

This package of aachin* code routines includes
internal vsriables:

the folloaing

Neat

SCRCTL

SOTLN

SCRLCT

CMTSL

;rt»l

LINLfN

CURPOS

OFiCOR

asSKe

Site

2

Description

Scroll Central
LSe • Starting lino nuaaar
NSI • Nuaber of lines to be scrolled

batten Line - Line nuaber (0-21) after ahlch
test far screll aill be node.

Scroll Count- Nuaber af tlats 1 that
autoaetic scroll aill be done.

•ill net be displayed and a
condition cade aill be returned
to uaer.

Character Table (taae *ddress-100H>

Std. Graphics Character Table (Bese-IOOH)

Line Length - (44 ahen in 64-Cel.Hode)

Current Position (Internal Poraat)
LSB • Caluan Position
»i» Lino Position

Current Clsplay Pile Address

Mask tyte (bit 0 » OVER)
(bit 2 • INVERSE)
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ATT6TT 1 ittributa Sytl (bits 0-2 - INK)
(bit> 3 - 5 - a,p ei >

(bit a - BRIGHT (Sat to liro
(bit 7 - FUSK by H/w in

ct-col.aoda)

GtlNOJ 1 'Gat' Indd» - Hill by GTCHAR
STRGCT I String Count - Contains ranaining. byta count
i «nan 8C«2 (Scraan Full) is
; rlturnvo fro* tha writt String
! sarvica WRSTRG (kRSTRa).

Initial valurs sat vii SEfCOr (SSTHCf) in is follows:

variael* Nan* Vilua

SCRCU 17C1H
etTLN 17M
SC5LCT Jh
CHTEa KOOH
G5T51 (Intarnal to Modulo)
LlNLfN 40H
CUOPCS IBilM
DF«DCk 4000m
HiSnE OH
JTTtrT 36*
uTIn:x boh
STRGCT Oh

Tho following ara tHa variablas ussd for passing Daraaatars in
easic. Tna • Iriiiim tnosa initialnad by SETNOB:

Va'iabls haaa Siza Valua

a C4TA6 i OH
UNCCl OH
CLRCIL 2 1800H
ATTCTl 1 3BH
HSKCTl 1 OH

* GETCTL 2 OH
viHcoe 1

In addition, VIDNQD, PARAMS and other system variables autt ba
available to these routines. At imituii chunks 0-3 and chunk 7

nuft bt anablad in the Home Bank.

Loc a t ton

:

This pack ag* can ba incorporated into a machine coda program
within tna memory rang* from chunk 4 through 7* taking into
contiotration tha remapping of cart a in structural when tha second
display file is ooan. MOTE: Machine coda above R ANTO* is not
moved

•

Tha routina S E ThCOE (SETM03) cannot ba eaecuted from a cartridge
bacausa of tho necessity to anabla tha RC*< Extension wnich
disables tha DCC* Bank.

fiegist ar»

:

Other than as docureited for output value

s

( no claims ara aiada at
to preservation c* any register contents except for the XT
fiejister whir> atust always contain the value 5C2AH for access to
the stcrdard sy s te* variables.

Automatic Scroll :n;:

As initialized* test for scrolling will be eiade when tha print
position goes to tne nut line following the bottom line on
screen C B0TLN«23» 24 th line). Condition Code 3 (Screen Full) will
be returned since SCRLCT will decrement to zero. If SCRLCT Is
sat to some larger valuer then tha parameters in SCRCTL will ba
usee to automatically scroll tha designated number of lines
beginning at the specified line number. As initialized) this
will scroll the entire screen up* By performing a POKE or
setting the variables BOTiN and SCRCTL to tne desired values*
automatic scrolling can be done using smaller sections of the
screen, wnen working from BASIC it is recommended that BOTLN be
set to Line 21 C15M) and SCRCTL«1 be set to 21 U5H> to avoid
conflict with the Edit Line which uses tha bottom two linos of
the serean. Note that once SCRLCT aspires, it mill bo sot to 1.

If a different value is desired* it must be reinitialized by tha
user after receiving the 'Screen Pull* condition.

By setting the SCRCTL variable and invoking tha SCROLL CSCRLB)
routine any portion of tha scroon may be scrolled at any time.
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notes:

1. »11 »cr..r operations dene by the syetee IOH CMINT. LIST.
Edit line I/O. CLS. •crelllntt itc.) relet* enly ta the
tin Oisalay *ile. This weens that enly the even celuans

on the 64-coluan aede acraan aill ka affected. Veu aill
ant ta •••cut* the Clear Screen functien in thia aadule
to guarantee thet ne data in the aecand diaplay tile
interferes sith the use ef a ayatea acraan service, e.g.
prior ta doing a LIST.

2. The coat coaaand aill print
screen to the 2040 Printer.

3. During tape operations* the Border aill net chance while
in 64-coluan aooo since this is fised by the herdeare ta
confora to the paper color.

4. The SAVE flleneae SCMENI aill save only the aain Dleclay
rile data. The second can be saved by a Slvt flleneae
CODE 2*576, 6144. le careful that yau have the ceaputer
in 64-coluan aode when you load this data or you will
overwrite the OS RAM routines and "crash" the systeal

I

(The count for saving the displey file is for the data
portion only since the Attribute File area frea 7I00H-
7AFFM C3C720-3K-I7) is not used by the video aeae H/b
in 64-Coluan eoda.

AOL - ASC 001 44-COL.NCDe SUMCST CAZIO/M varalen 10. 14.14 14-Ner-I4 Ullll
1044. sac

1
a
i
4
t

I

I

1

NA«I Aft - AIC Ott 44-ceL.aOOt luaaOIT

•
T
t
t

to

I

1

1

I

I

ti 1 • a

it 1 • TI"II a
ii 1 • APPLICATION OIVIlO'MNf LItlAAT a
14 . • a
If a «»••! 44>CCL.aOOI lu'soir a

It a a
IT a AIC NOI III a

It • •Itliaai Itl a
It • AuTHOtt C. COtCOIAN a
It • SAtll 11/II/tl a
II

II lUtTTL VltllOa CIVIL CONTIOL
14
It
It visuoa ttn coaaiatt
1?
11
It tti ll/ll/lt OSItlNAL
It
II tn ll/II/tl Itt ITINOAAt »N0 UStl-OI'INIO
It
It
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fito 4f #) OflOLK LO
_
C#)4

01 tc
'J

497 LO 4*0
0110

*JJ
«•»Vm 1 »OJ«IT T0T»l u«t ceu«T It »a.

01 tc

*

*J 4 JY# LO • »* 1 W LINOS TNIt *LOC(
01 if* CO 40# fUSN |g
OlCf * 7f 441 LO t a C 1 1,0*0 » NO. 0* UNIS THII ttCC*
sict* If 00 442

449 1

jO LOOf

OKI* 09 444 SMI* OIC 0 1 tOJtJtl rOTll LINO COUNT-l
01C4* ct 449 fUtN tc
•IC9* t| 0| 4*0 LO CtO 1 ten* covwr
OICT* es *4T ffOLIO fUlH oc ) H»t SCAN COUNT
oict* 10 *• STIL*1 |I Ot«*L
OKI" mio 440 LO ttLt-*20H

01CC *

J J
470 too

01C0* 10 4TI wl • "*L 1 iSH. 3» »•!». Llkt
oict *

01 9020
i»«

LO
if

* 1 lltl COUNT
0101 *

1 f
r»

**

0102 * 10 It 4T4 LO! I 00 NOVO
010ft * 11 4T1 fOf
01 OS* ?c 474 LO 4

0104* CO 4f OIT 9 »4
0100 20 Of 470 N2« 9T0L42

! ?i *
20 470 01 t oa on

010C 47 4|# LO "1

4

0100* It It 401 Jt STtLt

1

010'* It Of 402 IT0L4

•

OO** I ltd TO DM
0 111

* *' LO
0112 24 404 1 TO NUT ICO LINO
0111' CI 419 •Of •c
Oil*" to 4t« OIC c 1 MIT |P HCM SCtNt
Old" 20 10 417 m t a

OUT* CI to fOf tc 1 1|N<ININ« LXNI COUNT
01 It * y| *lf LO • ••
0119* 17 490 **• *

OK** 21 C4 91 JO l.JC»l«T
one 11 M20 492 LO Of. -'UN 1 tOJUST TO LXNI 1

01 1* *
j % 499 400 "L.OI

(>••' CI tut* 494
490
494 g

Jf TIIT40 1 (C'LlNt COUNT
I Nt,«0» tOOIIII

490 lUtTU CLC4t SCMfN
499 t

900 1
_

•in 991 CLtSIO

t

1 N|(| M[« I1IIC INTIT TO CLI"
• IfJ * IC 40 OOOC 902

901 1

LO 1 cir contici i»'o.

•If7 904
901

CLISCftt 1 INTtT KITH IC«LI<lf COUNT tIB
t iimni linc no. «c< cn»»

• IfT* TO 904 LO
01M' 4T 90T mo 1 1 TUT VlltOITT
01M* c* 00C2 * 901 jf 1. «»»»»• 1 l«ID« If CCUKT.O
• IfC * 01 109 400 l.C
• I PD * PI 01 910 c» 1

•Iff" 04 00C2* 111 Jt C.lkvni 1 utoa ir i»c<i
•202* ft It 912 Ct 21
•204' 02 00C2" 919 Jt NCtlNVMI 1 moi i» i«c>2»
•20T* CC 0200' 914 C4LL Ct«JCO 1 00 mvici
•204* CI OOID* 911

914
• 17

1

1

Jf 0009M* 1 IITUtN ICaO

•200' CI 910 ctasce tUSN • C

•201' II 11 119 LO t.SCMl 1 CONVKT TO INTHNtl »OI«»T
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0210* 01 • 20 IUO c
• 211' 47 121 to Oft
0111* It ten* 022 10 i.CIINHn)
0211* JC • 21 I llC 1
•21t* tt 124 10 C.t
HIT* cc 0474* 121 CtU INIU
0214* SO •21 10 0.0
0211' 01 127 10 I.C
021C* CI • 20 »0» IC
0210* OS 020 •US* 01
0211* 70 • 10 ClOIC

1

10 l.l
021f 07 ill net
0220* 07 • 12 out
0221* 07 • II • LCI
0222* tt • 14 iO C.t
0221* 11 00 • It LO t.l
0221* 01 • It lut c
0220* oo • IT CO 0
022T* 10 1C • It J« CfCLOiCT
0220* TO • It CHIC 2 to 4.1
mi' t 00 040 10 t.o
•11C CI 141 •Ul« OC
0223' 47 •42 tltlC 1 LO • ••
0221* 01 01 141 LO ct
0210* 71 • 44 CL0SC4 LO t.o
02)1" cs 141 »u»« OC
0202* It OT 141 0*0 T
Oil*' 0> »47 MCI
0215* 0" •40 ••CI
0210* Of •to ••Ct
021T* t> no LO C.t
0210' ot 00 •si 10 0.0
0211" 03 • •2 OIC e
0210' Ct • >! CltlCS •Ul» OC
•IIC 00 • •4 »V>H *l
0210* 04 •II LO 0.*
• 211' •3 • 10 LO I.L
I21»* It 00 • IT LO CWLS.OO
01*1* 11 • It lac 01
0242* 0 00 • It LOtl
•144* II •to •at ML
0141* CI • II •o» oc
0141* TC •tl 10 4."
•14T* CO to •tl OIT 1.4
0240* 10 OS 144 H I.CLOSCt
0240' •t 10 •tl 00 20"
0240* 07 •tt LO H.t
0241* It II ItT J« CHICI
0210' It 0» •to CHIC! • NO 00»»
0211' tl oto LO M.t
02*1* 14 • TO INC N
0214* CI • Tl • 00 OC
OiSO' o: • Tl tie c
out* 20 01 • Tl JO l.CLtSCt
• 111' CI • T4 000 OC
0210' TO • 71 LO t.o
Oil*' 47 • Tt mo 1
0210' 21 01 • TT j a itClt|»T
0110' 21 00 • 70 LO L.t
OlSt" CI 0211' • TO J » CHICI
02t2* CI • 00 CHUT •a* OC
02tl* CI 04tt* • 01 j> U»0»OJN
• 2tt* 4* • 02 ClOICT LO C.t
OUT' Tl • II LO t.o
02tt* 01 104 out c
OltO* 47 • •• LO 0,1
0111* CI • Ot •UI- oc
0>tO' Tl • OT 10 t.C
OltC* 10 0* • 00 J« CHICI

900 SUOTTL ITTtllUTI
• 01 1

102 1

• 01 1

oztc • 04 SIT110I
02tt* 14 0011

"

•01
sot 1

10 I.CITTCTI)

0211

"

SOT JIT4TT1
02TI* It 07 • 00 1N0 T

027 J" 4- 100 LO C.t
0 2T4* 14 SCC2 too LO t.<»I0NOO>
027T* 47 toi • no 1

02TI* C4 00C2 * to 2 J» I,I»>4>
0270" 7f tos LO t.C
02TC 17 004 • It
02TO' 17 tos • 14
027C* 17 tot • It
027'* *) tOT •USD 14
0200* • t Ot too 0« 1
0212* 47 too LO t.t
0201* 00 M tio IN 1,(»4!I4T)
0201* ft CO til • NO OCOH
0217* to 112 0« 0
0211' 01 44 tl) OUT <HtlJt*T>.l
0214' 44 40 tl4 01 40H
020C " )2 5CC2 tis LO <»IC«30),4
02t«* •1 tit • 0» 44
02)0* 2» tIT C»l
fllH' SI tit ca C
02*2' 32 003*' tit LO cirrtrTi.t
02»S' CJ 0013' 120

121
t22
•2)

1

1

1

J» SOCC'IT

0200' 124 SITN90I
0200* 14 0015' 111

121 1

10 1,<"S«CTI>

02OO* 127 SITNStl
0200* 12 0011* 120 10 <NlS>t).t
0200* CI OCIO' 120

tio 1

J» coaotiT

I SIT TO COL.O

I 6IT tOOMSS

I S1VI fOSITION
I 0tI6. OC

I cot • ot linis mis ilco

I CONtlll TO TOT tL LIMt COUNT

i no. oo inn
I IIN1ININC LINIS

I ICtK COUNT

I IC«I2«N0. CO LINIS
i <4i it 2it tot i lin(S)
I tOJUST

I Cilia o>

I 00 0»l

I OISTDII Ott

I NUT SC1N tON
I »0t SCtN CCUNT

I TOTAL LIM COUNT

I Nl>|TltT 0* NUT ILCO
I 0>ai«lINlNC LINI COUNT
I 00SITI3N
I llfUIN »I4 U'OITI ISO STOtl
I St«t NO. LlNfl TNlt HOC
I 10JUST 10111 LINt COUNT

I tINttNINC LINI CCUNT
LINIS Tell HCCl

I

I "ft ••0> 94SIC INT«T TO JET 4TT«IIUTIS
I OIT CONTPOl IN»0.

I INTir KITH 4TTSXBUTI B T T I IN 1

I OIT INK SIIICTION
I SIVI
I TEST It C42 OtIN

I INVtLIO It 042 NOT CttN

I SNItT TO N/N »OSITICN
I S1VI tOTtTIO VtlUI
I SIT N/N «00t
I V4LUI »3« N/N
I

I 'ttsiavi iits 7 tNO t

I SIT VICEO NODI (HUE
I SIT N/N
i u»o»re »io«c3
!

I IN> SELECTION IN SITS 3-5
I 51T C3«'LI«ENT1»T CC10«
I CSNBlNl alTH 1N>
I S1VI IN »l«Itll£
I >1TU>N ICO

I Nfll M0« 34SIC INTaT TO SIT ««s«
I SIT CONTICl IN'C.

INTtT HITN NISI VllUt IN 1

ITCtl N1S< »0» IttllClTICN TC »UTu«t
OIStltTS
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412 SUOTU *GIT" iOOTtmi
431 1

4)4 t

0211 * 439 GTCmOO I 1 M|0| pacm oasxc cntat to get CHARACTER
4)4 I (AITUONS CCOt *Q* CMARACTtA 41

43? 1 POSITION SMCIPXtQ IN GfTCfL)
02A1 *

f C 40 OOlf 430 LD •CtCGCTCTL) 1 GIT CONTROL XN*0«
43 V 1

02A9 440 GTCnat I 1 INTAf Mitt POSITION IN OC
02 A1 * CO 0414 44| CALL T3T*Ai I TIST PAR*«fTf*S
02A0* CO 04*0 * 442 CALL CON*" 1* 1 CQNVlRT TO INTfRNAL PflRNAT

02H * CO 0430 " 44) CALL C ALC*OS 1 G|T OIl*LAT P1LI ADAS*
02*1 * to 90 002*' LO OCi(CHTOL) I ChAA.TAOlI
0202 " OA 40 441 LO • |44 1 NO* 0* PRINTA4H CMAAACTIIS
0204 • 31 00 444 LO 4,10m 1 SIT AOJUSTM(NT INOIX
0200* 12 0014 " 447 GTCnl LO 'GTlNOD • A

0219* 1 4 441 InC 0 1 10JUST TO START Q* TAALC
021 * *

1

1

4*9 tt 0|."L 1 0* AO*!*!* OtlCHAR.SIT IN "L

0200 * C9 490 GTCM< PUSH OC I SAVI CflUMT

020C* OS 491 •UJH 01 1 SAVI iOAS. IN CP
0200 " es A 92 *USN ML 1 SAVI 10*1* IN ChAR.TAOLC
020C " 1A 493 LO A,<oe> t SCAN AO* PACM 0*

02»» *
At 494 104 <HL> 1 T|ST AG41NST char. SIT

02C0 * 21 10 499 JO Z.6TCHJ t M4TCN
02C2" M 434 *U»H A*
02C) *

)A OOJA * 497 LO A.{«T!NOI>
02C4" "1 93 441 C* •0** 1 TIST I* STO. GRAPHICS
02CI * 20 0

1

494 JO N2.&TCH23
C2CA * *1 440 »Q* A*
02CO *

10 27 441 JO GTCN4 1 00 NOT TIST *04 INVIRSI
02CO* • 1 442 6rCn21 »0* A*

02CI * IC 443 INC A 1 TIST XNVfOSI
02C* ' 20 21 444 J« K2.6TCH4
0201 " 10 449 QIC 4 I A«-l POA invirsc
0202" ** 444 OTCn) LO C |A 1 C-0 *0t MftTCM -1 *CA INVfRSf
020)* 00 OT 44 T LO §, 7

02O9 "
I* 440 C7Ch)1 I.NC o 1 N|1T SCAN ZN 0*

020A" 1

J

449 INC ML 1 NlXT ITTf IN CHAR. SIT
020T* 1

A

4T0 LO At (Of

)

0201* >l 471 IQO (HL >

Q209 ' AO 472 too c

02OA *
20 || 473 JO MltG*CH4

020C *
10 - j 474 QJH2 •TCmBI t *QR N|lT SCAN

479 1

474 1 M|R| 1* MATCH WITH (S*>*CHAI IN CHAR SIT
477 1 (SP*2)*C*AR«IN 01S*LAY P IL 1 <SP»9)"CMiR.
470 1 COUNT

0201 * f« 479 LO AiC 1 4»-l I* MATC* ON INVIRSI
023*" CI 400 •0* OC
0210" ci 401 *0* IC
0211* CI 402 *0* OC
0212* 4* 40) LO CiA I •COUNT C--1 t* MATCH ON INVIRSI

?*• J •
00 IA 404 A - 9 5 T fun

%

t ADJUST CM At .COOt
• a 409 1114 A*CH1R «CODf*

,OUT • a 20 414 2C - 1 TIST X* S'ACI
021 9

* 20 09 41

7

0210 "
9C 401 INC TIST I* HATCH ON INVfRSf S*ACI

02IC " 404
"'J!

Hit* T CM tZ
02f 1

* IK • 090 LP SIT CCOI "OR GRAPHICS 0L9CA
•2*0 * *' 491 CTCHJ2 LD Ct A

02*1
J*

00 492 LO 0.4
02*3 * CO •93 OIT 1 CMAI.CODI IN A AMQ IN OC

• 94 1

•2*4 11 499 C7CH4 POP ML t H|R( MM|N NO MATCH
• 2*9

*
1

1

0000 494 LD 01.0 1 LOCK AT N|IT CHAR. IN SIT
• x*o *

1

1

447 AOO ML. 01 1 CHAR. SIT
0 •ft * 01 491 *0» 01 l Char, xn o*
02*A '

C

1

499 *0* OC 1 ChAR.COUNT
•2*0 * 10 01 700 0JN1 6TCM2 1 LOCA AGAIN

701 1

702 1 N|t| TO TIST 2* OONl
02*0 10 703 • X DliML 1 f* AOIS.TO HL
02*1* |A 001

A

704 LO A«<OT|NOD
0001

"

*l 00 709 C* 00« 1 TIST I* ST9.ChA.SIT
090 J

* 20 704 J* N2.6TCMS 1 TAT GRAPHIC

S

0)09 * IC 90 0031 707 LO OI-CSOTGDI STD. GRAPHICS 7A0LI
0 304 * OA 10 700 LO i.2« r NC. 0* INTRXIS
0300 * 11 00 704 LO 4,*0* 1 INOII
0)00 "

10 ** 710 Jt CTCMl I

• 10* " *l to 711 GTCM9 C* 90M t TIST I* STO.GRAPHICS
Oil 1

* 20 01 712 Jt N2.CTCH4 1 OONl I* NOT
0913* IC 90 9CT0 71

3

LO Of.lUOC) I TRY USIR-0f*lM|O GRAPHICS ARIA
OUT* IS 7|4 CIC 0 t ADJUST A00RISS-109H
0110* 04 1

1

719 LO • •21 1 NO 0* INTRXIS
011A* II

J J
714 LO AiOASM 1 INOII

•lie* 10 90 Tl7 JO OTCMl
till* AO 710 vTCHO LO CfO 1

• 11** 719 104 A 1 SIT IC AND A«IIR3
• 120* CO 720 •IT

721
722 1 •IT ATTttOUTI OTTI
721 1

Hf i iHit i tt ii-rni .pill ii i ^m inifTiAiii

724 1 MAV| TM| SAMf ATTRXIUTIS. TMfAEPQRf IT IS
729 1 NOT NICISSA4V TO USI TM| 'GITCTL* POSITION
724 1 *AAAH|T|tS
T27 t

• 121* 720 CITAOOl 1 Hill PROM OASIC INTtT TO GIT ATTRXOuTI
729 1

• 121* IA OOlf 710 CITATTl 10 At ( ATTOVT ) 1 GIT ATTIX4UTI OTTI
0124" 4* 711 LO C.A I put in oc
• 121' 04 00 732 LO • ••
MIT* CO 711 IT

714 t 1 git cursor pgsxtic*
• 120" 719 CITC»OI 1
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0121 * 14 OITCWll
0121* IC *( 001*" TIT LO •CtCCU4"J01) t 6|T INTIINRL •9SZT10N
• I2C * CO 0**1

"

Tlf CALL COM'* • flaunt VM < • lalaif
I LVNVIIT TO U1IA MflAHAT

• 11' * 14 003 3
* T19 CO A t\ V Ml aa \

• 132* • 9 T40 CP c 1 MIT IM |N0 00 LlN(l«»A)
till

'

20 01 7*1 JO 1 NO
• 911* 0| 00 7*2 10 Ci* 1 NUT ROSN. START 0' RJI«> LINI
OUT" 19 9*3 10 All
111! * ic ?** INC t 1 •«» TO MIT LtNl
• 119" *7 T4 9 10 ».»
tilt* P| II 9*4 t» J« 1 TUT I* OM ICIIIN
•11C* 11 02 7*7 J* c.getci 1 NO
• 111 * Ot 1 f 7*1 10 • til 1 ROSN. IS IT IOTT0H LINI
• !*• " 13 4] OOOT" T*9 6ITCI 10 <LI«COL>.IC 1 STOM »0« IASIC MOG»»«
•144 * gt Tf 0

Til 1

•It 1 «»LUI1 ALSO IN IC

T51 SUITTL >IOIO NOOI CONTROL
T5* 1

735 1

01* J
' 756

7 J7
STMOIOt 1

I

HERE ••OH 91SIC INTO WITH HOOE IN
'VIhOOE*

01*5* 3* 002** 751
759 t

LO ••CvIMOOE)

01*1* 740 SITMCSf

1

1 ENTRV WITH MOOC IN •
761 t

03*1

'

A 7 742 •MO •

0 J*f

"

21 ** 743 J* ZtSETNOl 1 tcst tan vilioztt
03*1

'

Ft 06 74* cm •
03*0

'

C2 00C2 * 745 it NZvXNVMAR : INVALID RAAANET5RS
0350

'

2 t 1701 764 10 HL SCZNIT : INITIALIZE VARZAILES
0 353

"

22 002 a
* 767 10 <SC*CTL>|HL i scacll contbcl

0354

'

31 1 7 741 10 *t2S 1

0351

'

32 0020 * 769 10 (ICTLN)tA 1 iqttoh line
0351

"

31 01 770 LO A«l I

0330* 32 002C * 7T1 10 <SC*LCM ( A | SC*CLL COUNT
0340 * 31 *0 T72 10 • • ** 1

0342' 12 0033 ' 773 10 (LZNLEN)fA 1 LINE LENCTN
0363 *

21 1100 TT* 10 HLtCLXNIT 1

0 361 ' 22 003C * 77 J 10 <CLRCTL)f HL 1 CLEAR SCREEN CONTROL
0361* kP T7* >0» A
034C* 32 3031

'

777 ID («•!<•>• 1 HAS« ItTE
036*

'

32 00 33* 779 10 CST>GCT),1 1 UASTRG REHAINING COUNT
0372' 32 003C * 779 LO (STRSCT«1>|A 1

0375* 21 3C03 710 10 HLtC«»SET 1 STO.CHAR. SET
0371

'

22 002* ' 761 10 (CKltL)i HL 1

03TI- 21 0393* 712 LO nl»crmhst i STO. GRAPHICS SIT
037C 22 0031 * 713

71*
715

I

1

LO COITAL),HL 1

1

1 INITIALIZE IASIC INRUTS
0311 * 12 0000 * 716 LO (DAT<l),t | DATA IYTI
Oil* *

32 0007 " 7|T LO «l:«ccl>.< i COLUhn
OUT * 32 0001 * 7|| LO <Li«c:i»n.» 1 LINE
Oil*

'

32 00 1 1
* 7|9 LO (NSkCTL).t 1 NASI CONTIOL

0310

'

32 001 9" 790 LO CGITCU>,A 1 •SET' COLUHN
0150 " 32 001** T91 LO <GCTCTL*1)|A 1 "GET * LINE
0193' 31 04 792

T91 1

LO A.» 1 SIT H/y TO tt-CCL.NOOl

0199* 4? T9* SITHOl LO I.A | SAVI H00I
0394 * 16 9CC 2 795 10 A.CVZDNOO)
0 3 99 * * 7 794 •NO • 1 TEST CURRENT N03I
03 9* " 20 10 797 JR nz sithoi
0 39C

'

BO 7$( 01 1 CURRENT «00«"0 TEST It Nlu »C0«»0
0390 *

C A DCS 0 it Z.10C0RIT | RETURN BC«0
2

1

• «i LO hl.insertsz
03*3 1

1

nil* ftOB 0 • 0* LO Ot.NOVESZ
•00 HL.OI 1 HL'TOTAL IOON NEIOIO

• r 39 >C65 9 33 LO CE<(ST«CNO>
03 • 10* •00 HL t CC 1 •00 »[«ORT IN USE
01AC * OA 03*'*" 105 it CaClTNIM 1 NOT ENOUGH MINOR T TO CREN DM2
016' * 10 99 3CI2 104 LO OEt(RANTaM)
0313* A 7 •07 • NO A
031** CO 3 2 101 SIC HLtOC
0314" 02 03*** 109 JM NC > E 1 THAN 1 NOT ENOUGH HENQRT
0119* cc 0*2 1

* 110 SCTM02 CALL ENILIXT 1 ENAlLE RON EAT.
03IC* 71 111 LO A »l 1 HOOE TO •
0310 * CO OS'l 111 C«LL CITXL 1 H/u VALUE TO II V10N00 VALUE TC C
0 ICO * C3 11 PUSH • C 1 SAVE
03C1

'

T( • 1* LO A.

I

03C2 * CC one 119 C1LL ChnGVIO 1 CALL >TN. TO OMEN/CLOSE 2N0 OM
03CS* CC 0*2C " III C»LL INILHCHC 1 •ICNAILI HONE IAN>
Old * CI HT •OM •c
01C9 * 79 111 LO • tC
01CA * 12 9CC2 119 LO («IOH00> ( tt UROATI VZOHOO
01C0* CI 77 • 20 U'OAT( itr i,A 1 UMOtTI STSTCH VAIS. IASCD ON HOOI
03C * CA 0010* 121 it Z ,50001 IT 1 OONE It HOOE 0

0302 * 31 CI 922 SIT* LO A.CCIH 1 tt/IO-COL. HCOI
030* * 10 • 21 01 I 1 STOII ATTRIBUTE >TT( • AS ED
0305* 2' 12* cu 1 ON INK SELECTION
0304 * CI 31 129 SRL 1
0 304 * CI 31 124 J«L •
030*

'

CI 31 127 1«L •
030C * 10 021 0* 1
0100" 12 0039* • 29 LO (AtTITT)iA 1 ATTRtlUTE ITTE
03(0* 32 0011' • 10 LO (•ITCTL),! 1 IASIC •••1HETIR
03(3" 3 A 0013 * 111 U'OTl LO ••CLXNLIN) 1 GIT LINI LENGTH
03e«* 3C 112 INC •

0317 ' *' 913 LO C.» 1 COLUHN
0311* 04 11 • 1* LO ItSCISI 1 ICmhONC MOSITION (LN.O/CCL.O)
0314' 21 0000 135 LO HLiO
03(0' 22 scro 136 LO <COG>0S).HL 1 INITIALIZE 'LOT MOSITICN
03'0* CO 0*36' • 37 CALL UMCMOSN 1 UPDATE A NO STORE HOME MOSITION
OS'l' C3 0010* 111 it gooorit 1 RETURN IC>0
01'4* 01 02 939 (ITNRM LO C.J 1 RETURN IC>2 M0« NO *COH
01M* CI 008*' 1*0

• 41 1

it ••••IT
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0*1 JU0TTL SM7CRM41 SUO-RTNS.
0** 1

0*0 |

0*0 |

047 1

0*>O ' 4U14UT1 fcJSU lit If kC lot 4

•40 1 HfBaftB tfTffHt fii C

•00 1 B?U*>N* H< ITS T(l • I*1 P%0< tHTolL 1

B

001 1

002 4

•01 1

004 1 ataftl 44LAV PIL4 Aft tWf 4T 4fH
000 1

000 1 B4I BHl f 4 4

007 1 fJBlat BB> aB 4 44

000 1 41 4 B0fa 1 1 41

000 1 II*! Illolli 4 4 *

040 1
AAj|fl./«i IMii it m (4 |a . I* m *4l*fll"VV*lr"0 >• f tU

• )"0 # 4P 041 00794k 19 C#4
OMC* C0 4T 002 017 0*4
•1*1* 20 14 041
•*00* •f 00 00* C* 00m
••01* 20 14 04S JO It SI 70
0404* C0 yp 044 0 ST 7#4
0*04* CO 047 007 41
0*07* 4T 040 LB Of4
0*00* | 02 040 C* 2
0*04* CO 070 V fIT 4
1*01* 14 C0 071
0*00* 1 04 072
04O»* CO 071 007 4)2

0*10' 11 40 07* 10 4f40 l<

0412* •1 070 CO c
4* 070 10 C •*

#41** £P 077
J5I

*
•411* CO 070 IT
•410* ft #1 070 71701 <» i

•411* CO 000 If HI
•410* •t • 1 001 10 til
•410* •1 • 1 002 10 t.tl"
•*10* Cf 002 • IT
•411* 19 004 0070 101 4

0*l»* 4T 000 10 •«*
0*20* CO 000 •IT

007 1

000 f

OOO 1 OUTIMS 70 04*0tl Chun* 0 in RC" HT.
000 1 •00 4CC0SS 70 CMM6VI0 OQuTfliC

•421* M 001 ONOkOlT »UI" U
0*22* 00 M 002 In l|(MI»T)
0*2** • 4 00 14) C« 1 SIlfCT 0QM flT.
•4|0* •1 P» 004
•410* )t 0) oos 10 *.l
•420 * 0) 04 004 OUT (0«>I*T>,1
0*2C * p j 007 •0* »»
•420* C$ 000 •IT

040 1

0421* PI 000 IN0L-O"! »USH 4*<

•42** 4P 901 •01 *
$4 |t * 01 p4 902 OUT <S<HS»T) f*
0*12* DO PP 902 IN •.OItIM>
•4)4* 14 )P 90*
•414* 01 pp 900 OUT C»t|lM>, 4
•4)0* PI 900 •0* »'
•419* CO 907 • IT

000 1

990 1 TOST P404MITI4 VALIOITT
910 t IP NOT V4L|0 a 0XSC44QS RITUR*
911 I 4*0 i*ITS tf|4 INV444

w*J II 912 T|T44R LO ill) 1 TOST H"f >2S
a* if * II 911 C» I

II 914 J* NC»TST»II
1 910 44RI0R •0* «»

•440* CI O0C2 * 914
•441 * |4 00)) * 917 717M1 10 i.<i:nv.tN>
•440 * )C 910 OIC >

•44? * II 010 t» c 1 TOST CCL*> >4j
•440* II PI 920 4* c>»mim
•4*4* (1 021 •or

922 1 I CONVtIT LINI/COL* 'RON USM "0

921 I tNTIRMl '0RM4T IH0 VICC VMS*
924 1 USIR *04*4T| L I*tf S 0-2J
429 1 COL* 0*4)
924 1 INTIR44L 40RH4TI LINES 2*-l
927 1 CCL* 4S-1
920 1 <CQL*>1 INO 0^ LXNI

0**0 1* •001) CONVPH
•4*1 * 1C 9)0 INC »
0**0 * 01 0)1 tut c
•*!•* 40 9)2 to e.«
•411* 11 10 9)) 10 ••tttll
0411* II 9)4 IUI I
0*1** 4T 9)9 10
0411* CO 4)0 •IT

9)7 1

9)0 1

9)9 1

0410* 940 UROPOSN 1 INTIR H|K MITH 0C*L INI/COL . IN

441 I INT0RH4L •ORHAT
0410* CO 0400* 942 till c*ic»os t C4LCUL4TC •QSXTtON
•4|«* 10 24 9*1 ja »t»oi« 1 STORI U404TIO •QSITION ANO l| TyRN

944 1

940 1

0*4 1 I ROUT: HI TO CALCU14TI RQSITI0N IN 0<
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449
0*11

"

CO 0*7* " 9S0 C4LC0G9 Call i biu
0451 * 34 0039" 991 LB i.fi i hi a

04*1 * JC 992 INC 4
0442 "

V I 993 $U4 C
0443 * C| 47 994 4IT 0*4
044* " 21 04 999
0447 ' w% 994 •y$H 4(*

0*41

"

H 20 997 LD 6>2QH
0*44 * 990 OR H
0441 * 999
I. **C * p I 940 0Q0 4P
0440 * 47 941 CALC'l 4N0 4
0*41

'

IP 942 144
0*4* * 5P 949
0470 " 14 90 LB fl*4

am* Si •%0*72 " 1% 149
047) "

C 4 944 017
947
949

04T4 * LH4UI
• TO

04T* * 31 1

4

971 10 l.tf ItfLB t 31 * >

£

0*74 * 90 972
0* TT "

j j L(!' 0 4

0*71 " OF 974 tC4
0*79" 0* 979 •tc *
0*74 * 0* 974 iC4
0471 " 94 CO 977 4MB AffiH

04T3 ' 4P 974 LO L » 4
0*71 * 74 979 LD 4«0
0*7' " 14 990 400 14H
0*01 *

4 40 991 00 40M
0*1 s

* 47 942 LO N «4
0404 " C9 943 1(7

944
0409' 949 ST'QSN

t

0411" It 43 003** 944
0*11

"

0034 * 947 LB <B4ACA4).hL
O*0C* Cf 944 M07

949 I

0410* 990 tor-01«i
0413- ec 49 30)4* 991 LO 4C,(Cc«»05)
0*91* 24 003*' 992 LO HL«C=r<4D«$)
0**4' C9 993 IT

994 I

999 I

994 t

197 i

999 SU077L 0*4*M2Ct
1000 I

1001
1002 l

1003 I

0494* 00 1004 CMS7 0tf0 009999000
0*94

"

00 1009 4ftf4 HSflSfllQah
0*97* 00 1004 000393004
0*90* 00 1007 •"4*4 000*39004
0*44' 00 1004 44*4 000333000
o*i*' 00 1009 <• 00033 3004
0**0" 00 1019 4*f0 000993000
0*9t" 00 1011 44*0 000334004

1012 1

0*90* 90 1011 44#0 000011110
0411* OP 1014 4*fh OOO31H10
0**'* 0* 1014 4 4*0 0 00? 1 1 1 1

4

0440* OP 1014 4*f0 OOOC11110
0441" 00 1017 44*0 000333004
0*41* 00 1019 ••*0 000933000
044)* 00 1919 0**4 000900000
0*44" 00 1020 04*4 000000000

io.;t 1

1022
0*41" F4 102J 4**4 111100000
0*40* 0 1024 04*0 111109000
0447" 09 1029 4mf » 1 1 1 13 3Q94
9*49" '0 1024 4*f0 111133000
gtit' 00 1027 04*0 QOOGOOOO0
0*44* 04 1020 04*0 OOOC33OO0
0**4' 00 1029 04*0 000039000
044C" 04 10)0 0«*4 000030000

10)1
0*40* 00 10)2 44*0 111111110
044|* 99 10)) 40 f4 111I1I1I0
044*' 09 10)4 4« f4 11111111ft
0*%0* 90 10)9 04 00 111111110
0*41 * 00 10)4 44*4 000039000
0441* 90 10)7
0441* 00 10)0 04*0 000390000
04|* a 09 10)9

10*0
10*1 |

0*09' 00 10*2 «•»» 00009000k
0*44' 00 10*1 <•>• oaj:«3oo»
0*47' 00 1044 <*» OOOSCOOOk
0*41* 00 134) ••f» O0003J031
0*41* 99 1944 «•»• OOOMIlla
0*44' 90 10*7 «»»• Itt.'lllll
9*44* 90 1049 «•« 0009 lilt*
0*4C* 90 1044 <•>» O00OIIIU

1010 1

I MTUINS OP »0«S. IN ML r>CS!>VES
I IMI/COIUNN POSITION IN >c

i sor omh.it pili »o«j.
i tist hhicn op

I COL/l II POSITION III 0Ii»l«T HLI

I SIT 0ISP11T PILI «00USS
poo start or ixni in i

I STOIt CU«S0« POSITION

I to»o CUltOI POSITION

IPIlll PiTTMM >9« ST0.CMPMCS SIT
I t***C>tlflu«0<P«P|l> 1«»Q«IS13UN0CIN«>

I (tit II

I «•<• II

fr«•*!«•
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tmon 40»t
imut rot too
IkV'll 110 112 2*3*

111 111
LO'flSK ITS not
LIXCOL IT* 1ST T4»»
ilW.fl) >l«l IIT 111

IIT 111
IMU )ll SIS • SO

L03* 4121 442
tos»o 414t 441
103M ill! »J1
««S*I til* 111 •111

10VI II Tit TI • 01
lilt IIS Tilt

iqstig SOS )4lt
NITSC 412 434*
*At4<M • •• IIS
*IM I* tit' 120
M4*T 44*
•.TOP 41* II*
ICLCN 14* 104
SCX*tIT SOt TI*
SCICH tilt 2IJ ITI
SC*kl its SIS III*
ICILI 4S 111*
ICIk.ll 1)1 JTOl
iciict 141* IT] ITTI
SCIIXT 448 4411 4||
SCICLL 41 1T4*
SCISZ 4ft III 111
]f TO S4S Il4t
IfTill 114 544*
IfTATI 4S 114*
SITATF 43 J»?«
SCTCII 100 US*
SITCUI 45 100*
SITCUR 4J III*
IITNIQ 111 *2*t
SITHOl »41 TI4*
JITW02 TUT • ICt
tlTNOt 4T lITt
SITMOO 4T T40*
1ITK1I 4* lilt
HTM* 4] 42Tt
stun 400 4141
JTIl.H0 4411 4IT
ITILK

1

4«ll 411
STIKI III 4121
Jt«|MO 42 •01
STMDIO III Mtt
ITIOt* III 141 'I"
jticct 144* )«]• >?••

SIT4 • lit
tiitio lit* 44? 41*
MTtl •11 • Tt*
Tt TMI 140 •41 III*
TSTM1 114 lITt
T»*Utl ITS 111*
TVPUtO lit 244*
uoa 41* III Til
UI04TI 110*
U*0*OI ITI III III

•Jit
VAIS tit IIT
viDHoa 4T* •0* • III
VX4QOI lit! TSI
NlCNl 14 ITI*
vlCnll IIT III*
vICMIl III Itff
tftCMIS 4*1 11* 111*
NICM14* 109 111*
HtCNtf 211 lit*
VIC*1 lit*
*iC«) 12* 211*
»IC«I 2)1* 241
«tC»T 2444
»«»»« 41 1T4* 111
ICltlt 41 14*
«»e««t III III*
M1TII II 111*
II1TI1 2»ll IIT
»nt*i 111 III*

1)1* 141
M1TII 41 II*
MINI 41 III* 1M
MITII III III*
•iitii l»»t III

ITI 111 114
•02 T4S 111

TITI Till
111 Tit Mil
ISI
•41*

TT1I

•14 III

• If I4M

Til III*
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APPENDIX C-2

80 COLUMN MODE

Dates 12/14/13

ISC Nuaoer: 002

Vtriltr: 001

Author: C. Corcoran/fi. toyle

haee: 00 Coluan node Support

Cescnption:

Thu coajponant pravidn support to the application prooraoaar for
uiing the 10-coluer, aode feeture of the TS 2061. 10-Coluan Mode
ia lacleaentad by tiling the e4-Coluen fade faatura of the 2061
and aodifyinp tha eharaetor oidth trea 0 to a aliela. Tha
aarvlcaa include opening/closing tha aacond display flla (aevlng
tha aechine stack > OS ttan routinos and I>S1C structural), PdkT
poeitien controlt attrlkuta contrail claar acraan and scrall
ii'ii" aarvlcaa and display of charactara. for ooao of uaa froa
OlSKi atatua la raturnad In tha 0C register pair, usually tare
for auccassful coaptation and deeigneted non-taro values for
otnar conditions. Tha Intarfaca froo laSXC is by aeans of
•CM'ing tha input paraaetors to designated tan locations prior
tc invckino tha service Via tha USR function. See page 4 of tha
coda listing for tha raaary adarssaas to bo usad fraa saSIC aith
tna support coda laadad starting at Chunk T ({0O0H./3T344).

ifiallsillaa iicxlct*

Naaal SETHOOt CSETH91 froa I1SIC - paraaotor ta VIAOOl)

Input: "001 CO'noraal , laOO ealuan nade)

froa aachino csdol (agister 1

froa ItSLCl In VIMDOt

Oascriptlon:

Sata apaclfiod vidoo aodo t opening or closing tha socond display
filo ahoro noadod. This Involves deterainlng if thoro is enough
fraa »«» to opon tho socond display filo and If aoi aevlng tha
SlSIC structures and aachino language variables are* up and the
UDS area dean to aoke apace for the aachine stack and OS ta*.
routinos at tno top of aeaary. The socond disalay file is
cleared to zeroes. The affected systea and Internal variables
are updated or Initialised (see Usage Section). Whan returning
to fade 0 froa 00 Coluaa node, the structures are returaed to
their noraol locations.

Output: 0C • 0 Successful
•C 1 Invalid paraaatara (net equal ta 0 ar I)
•C • 2 Not enough aeaary

Neaet CLISCN ' (CL*SCt fraa t»SIC - paraaetors to CLSCTL)

Inoutl Lino Count (1-24)
Starting Line Nuaeer (0-235

froa Machine Cede! Una Count In •agister I
Starting Lino In (agister C

froa saSICt Starting Lino Nuaber In CLSCTL
Line Count In CLSCTL 1

Description!

Clears ta backgreund calar (faffl) tho designate*' ngaber of
Unas, beginning slth tho Starting Lino Nuaber. Lino 0 elth a
count of 24 clears tha entire screen. Uaen returni tho cursor
poaition is at the beginning af tha first line cleared.

Output: IC a o for successful coaptation
»C • 1 Invalid paraaetors

(Lino Nuaber Line Count <1 or >24)
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Null SITCUK (SITCUt fror IAS1C - pareaetora te LlttCCL)

Input: Line Nuoker (0-23)
Coluan Nuafcor (0-71) er (0-IO

Free Nechint Cede: Lint Nuaker In Resistor I

Col nan huaktr In Iteittor C

Fro* taSlCl Coluan Nuaktr In LINCOL
Lint Nuaber In LINCOL 1

Description:

Canvartt the rtguiitX volition to internal toraot, deteralnea
display filo iltniii and stares tht values far usa by tht Mil
display character eperatien. Mat* that ane* established! tht
petition it updatod auteaetically alian a character la displayed
•a thai It ia only necessary ta aat the aoaltlon ahon eeauentiol
discloy it not dotirtd.

Output: IC 0 far tuccataful ceepletion
1C • 1 for invalid porta. ttrt (Lint Nuaber > 21 .

Caluan hunker > Lint Lenfth-1)

hoao: S6T4TT (SET1T9 frea MSIC - pereaeter ta 4TTCTL)

Input: attribute lyto - kit T - FLaSH
bit * - IK1SHT
kit 9 - •

kit 4 . a

kit S - PI*
kit 2 - I

kit I - N
kit 0 - K

•rot titthlnt Ctdti (agister a
Frea laSICI In ITTCTL

Description:

Tht tptclfltd INK color CO-T) li uitd ta aat tht tidtt aodt
hardatrt and ta update VI0H0D. Tht eaaploaont try PaPEI calar it
flatd ky tht INK atlaetlan. PLtSM and IIICHT ara find at itra
by tht hardatrt. Nata that In 10 caluan aodt tht ontlrt screen

Output X »C • 0 Succtttful

Naat: dlCHd (udCNS frea ftaSIC -

Insut: Character cada far charactar ta ht displayed

2 On TO TFM - Std. TWO*! Character Set
ION TB IFN - Std. Craehics Set
•Oh TO a*H - uttr-Otfintd Graphics Sat

Frea Machine Cadel teglster a

Frea IASIC: in OaTal

Oetcriptlent

Oltplays character at current cursor pesitlant applyina current
aesk. Neves cursor aasltien en te neat seauentlal petition. If
character tould start a nee line after I0TLN (see uaoee section)
and the scroll count (vtriakle SCILCT) decreaeats te »trt. the
charector sill net ke displayed and rtturn sill ke aade alth IC •

S (scrttn full). If tht scrall ceunt dees net decrtaent te jere.
tha screen aill be scrolled up one lino usina the inferaatlan In
SCICTL and the nes line started at the vacated line.

Nate that anly the firat * kits of each bytt In the User Defined
Graphics area aill ke transferred te the display file.

Output: IC • 0 fpr successful coaeletxen
IC o l invalid character cade
IC t 3 for screen full
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Hi..: SET»S« (SET-SB f'oe BASIC - nn'ttri to MUCTL)

Inut: Mask Syte - bit 0 - CveR
alt z - inverse

'rn Machine Coo*: Register A

Proa BASIC: MSKCTL

Seacrictlon:

Th. specified aaek is stored for application to oil subsequent
display character ooeratlone. COVER • 1 iaplles nif character
co. bin. o aith old using an 101 operation! INVERSE • 1 iaplles
character ia Inv.rt.d).

Output: BC 0 for successful completion

Naee: URSTRG (u»STRB fro» BASIC - String Identifier te PARAMI)

Incut: Character Code String

froi aachint code: Address of string in Ml
Count in BC

Proa BASIC: String Variable Identifier in
Systee Variable flXnl - 237*7 (5CCJH)

Cescriptlen:

Claclaya trie characters free the string, beginning at the current
cursor location and continuing oeauentially until the count
o.pirasi sr 'Screen full' is detected (see WRCHR description and
Usage Section on Autoaatic Scrolling). For the Screen Full
condition the regaining count Is stored in the internal variable
STRGCT for access by the user.

NOTE: Characters althln the string ahich are outside of the
supported range (32 through 164 C20ri-A»M> ) aill be
ignored. E.g.* BASIC Token codes and control cedes
eabeddec in an IK PUT string aill not bo displayed or
decoded.

Fro* BASIC. POKE the code for the atring variable identifier into
PARANS prior to invoking WRSTRB, e.g.

000$ LET es»»-—-string
0010 P0HE 2374T.CG0E "a"
001J I F USR (VRSTRB1O0 TMEN —

(continue)

Output: BC * 0 Successful
(C • 2 BASIC - String not found
?C 3 Screen full - Remaining Count in STRGCT

(ML 'Current Address in String)

Naae: SCROLL (SCRLB fraa BASIC - paraaeters to SCRCTL)

Input: Line Count (1-23)
Starting Line Nuab.r (1-23)

'roe Machine Code! Line Count In B

Starting Line In C

area BASIC: Starting Line In SCRCTL
Line Count In SCRCTL ' 1

Description:

Scrolls the designated nuaber of lines up 1 position! starting at

the specified line nurber and Inssrta a blank line at the bottoa
of the scrolled area. Line 1 eith a count of 23 aill scroll the
entire screen up 1 line. Upon return, the eerier position is at
the beginning of tha inserted blank line.

Note: See Usage Sectian an 'eutoaetlc* derailing.

Output: tc 0 Successful
BC • 1 Invalid Paraaeters

(Line Nuaber Line Count < 1 ar > 24)
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Htm. i STCNtt CSTCMU «r*. ItSIC - paraaatar* ta SITCTL)

Incut I Lina/Caluan pailtlan a* far JITCU«

*ra* aachin* Cilil tin. Nuakar in t
Caluan Nuakar in C

•ran laSICI Caluan Nuakar in CITCTk
lint Nuakar in 6ITCTL 1

••<«'»• in raalatar C af th* tC raalatar »air tha charactar c*a>
far tna character at tha <*slan*t*a acraen aesltla*. If na aatch
agalnat tha charactar tat (lncluelna tka stanaar* an*
uter-aeflne* graphical is fauna, l*r* la r*turn*4. (Charactar
caae *r tare •>•• returnee in 1.)

NeteJ reaitlene 'printed' uaint tha OVM tachniava aill raturn
••ra if they 4a nat aatch egalnet any single charactar.

3utcut: IC • 0 far na fin*
IC * 1 ln*alic parameters
•C • charactar caaa (J0h-»*H)

Naael ClfaTT (SfTiTI fran IsSIC - paranatara ta CITCTk)

Incut: as far CTCH.a

Oaacristiant

••turns in r*glst*r C af tha IC rafiatar aair tha attrikuta kyta
far tha character at tha e>elgnete« scraan aasitian. Nata that
in 10 caluan a*e* tha antira acrcan haa caaaan attrlkutaa. Tha
«alu* return** aill aescrlke tha currant aalactianl

Jutput: IC • 1 far invalid paraaeters
IC • attrikuta kyta (aa far SITITT)

»«••: CfTCUl (CETCUI fraa laSIC)

Inautt Nan*

Daacrictiani

»•'»'«• t" tha IC r*gist*r pair ana in tha aiSIC paren*t*r
lacatian LINCCLt tha currant print pasitian (char* tht not
charactar aoula k* aitplayaC).

3utcut: I • Lin* rniilir CO-ID
C * Caluan nuahar (0-7*) er C0-SO

IISIC: LXNCDL - C*lt
LINCOL 1 -

NDTII If th* lest charactar aal prlntee at Cel.T* <|t> ,1 Lin*
21 (last aaaitian an th* scr**n), than Cel.O/Lin* 23
aill k* r*turn*a.

utisti

This packag* af aachin* caa* reutin** includes th* fallowing
internal variables:

**a* Sit* Oaacrlptlan

SCICTL 2 Screll Cantral
LSt • Starting Una nuakar

•attaa Llna • tin* nuakar (0-21) aftar ahlch
taat far acrall aill k* •><.

SCIICT i Scrall Caunt- Nuakar af tlaaa * 1 that
autaaatic acrall aill fca aana.

aill nat a* *l*pleye« ana a
c*n«ltl*n ca«a all) k* rctur
t* u»*r.
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CNltL

CITIL

LINLCN

CU«»OS

DMOD«

**$*»

»TT(TT

GTlNDt

STtOCT

MARGIN

DFBIT

Character Takla (••*• A«ereas-10SH>

St«.t>a»hlct Character Takla (lasa-lfOH)

Una Lanoth - (10 er II ehan In 10-Cal.aada)

Current Petition (Internal faraet)
Lit • Caluan Fealtien
»i% • Lins •atltian

Currant Diael.ay Hit »ddra«i

Matk lyta (kit 0 • CVt«)
(tit 2 • INVCtSE)

IKK)attriaute lytt (»<ta 0-2 -

(kitt J - S - •»»(»>
(kit 6 - MJSnT (Sit ta tare
(kit 7 - FLASH ky W/« in

•0-cal*aaoa>

*iat* Indan - Uitd kr CtCn»»

String Count - Contains reaaining bytt count
nar. kC»! (Seraan Full) if

raturnad fro* tha Urita String
•arvica WRSTRC (URSTR6)

•

Margin - Margin Adjust (0-2)

Display File Bit - Current Bit Position

Initial valuti set vi» SETHCDE (SeTMOe) art as folloas:

Variable Nana Value

SCRCU 1701M
aOTLM 1 7 H

SCBLCT 1H
CnTBL (Internal to Module)
GRTbL (Intarnal to Module)
LINLEN 50H
CURPCS 1851H
0FA00R 4000H
MASUB OH
ATTBYT 33M
GTINCX 80H
STRGCT OH
MARGIN 1M
OFSIT 7H

Tht following irt tha variablaa uaed for patting parameters in
BASIC. Tha c indicates thota initialized by SETHDB:

Variable Naiaa Size Valua

a OATAB 1 OH
* lINCGL 2 OH
* CLRCTL 2 1100H
» ATTCTL 1 38M
=* HSH.CTL 1 OH
* GETCU 2 OH

VIMGCE 1

In addition, viOHDDi PARAH1 and other ayttea variables auat be
available to these routlnet. At ainicuat chunks 0-3 and chunk 7

nust be enabled in the Home Bank.

Location:

This package can be incorporated into a Machine coda prograa
within the aeaory range from chunk 4 through 7i taking into
consideration the remapping of certain structures ahen the tecond
ditplay file it open. NOTE: Machine coda above RAMTOP it not
.ecved.

The routine SETmQCE CSETMDB) cannot be eaecuted froa a cartridge
because or the necessity to enable the ROH Extension which
disables the DOCK Bank.
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ftegitterg:

Other thin et docueent.d for output v.lu.t, no claiat ere a.o. a.
tc pratervetion Of .ny r.gitter conlonti eaceet for thi If
tegieter ahich autl alaayt contain the volwo »C»«h for iccm to

ivtoaetic Scrolling!

it initialitea, to(t far ocrelllng alll he aade ahan tha orint
aoiltlon goeg ta the not lino following tha kottoo Una an
acroon <IOTl*«2j*2*th lino). Condition Coao } (Screen full) alll
ko returned tlnco SCOUT ilU aocreaent ta lore. If ICIlCT le
aat ta aaaa lorior value, then tho karaaotoro In SCkCTL alll ko
ueed to auteaatlcelly acrall tho deeigneted nuakor of Unas
toginning at tho cpeclfled lino nuakor. it Initleliied, thi*
ill acrall tha antlra acraon up. ly perferainp a 'Oil ar
totting tha voriaalae I0TLK ana SCkCTL ta tho doelred veluee,
autaaatlc acralllng can ka aano uting aaallor aactlans af tho
•croon, khon aorklng fraa liSIC it lo racaaaanaod that I0TLN fco

• ot to lino 21 <1SH) and JCIC!H1 ka got ta 21 C1SM> ta avoid
conflict pith tho Idit lino a)Mch uiii tha kattaa taa linat af
tho acroon. Note that anco SCHICT oipir.t, it alll ko aot to 1.
If a different value it deiiradi it auot ko reinltlaliied ky tho
uaor after receiving the 'Screen Pull' condition.

ly getting the SCRCTl voriakle ana Invoking tho SCROLL (SCUD

Margin Cantrelt

In 10-Celuan Meet, there are actually IS character aooltlent par
line. The veriable mKU doterainee tho affaot of the beginning
of tho 10 coluan lino free tho left eide of the gcreen and haa
valid affeet veluee af 0, 1 ar 2. en affaet value af I centere
the 10 coluan lino an the acreonl 0 kegine at tho eetreae left
tide: 2 terainatea at the eatreae right aide. The default value
ia 1. When MUCIN ia aat ta 0, the variakle LINLIN can ka aat ta
IS to aerait acceao ta tha 5 extra print peaitlena. Mhenever
«»<tl« end/er LINLth are aedified, a 'Set Curaar' aperetlon

NCTir Since tho different MUCIN vtlueg reawlt In different piiol
poiitiene for the coluano, care auit ke taken in aliing
line length and aargin valued an the aaae line.

aODITIONil MOTtS:

1. ill acreen aaoretiene dene ky the aygtoa IDM (PUNT. LISTIdit line I/O. CIS, .cr.lling, .„., P . ltt , only i.\n.aeln Oloplay Pile and eork .1th tt.nd.ro I-H..1 .J,,
charecterg. Thit ae.nt that every alternate I
eii.lt acreaa the acroon all] ke effected. Teu alll aent
ta evecute the Clear Screen function in thie aecul. to
guarantee that no data in the eecend diaplpy file inter-
fere! elth the uae af a ayetee acroon eervlcei e.g.,
prler ta deing a HIT.

2. The COM ceaaend alll print aaly every other grouping af

I. During tape eperotleno, the larder alll net change anil,
in 10-coluan aade aince thie la fiaad ky the herdaore

The SaVI fllenaa. SCIiCNf sill pave anly tho aeln
Oiapley File data. Tha eecand can ae paved ky a Save
fllenee. C00I 2«STe,el»«. le careful that you have
the ceaputer in ll-caluan aade ahan you lead thla
data ar yew alll overwrite the OS «i» routine! and
creeh" the oyeteall (The count far paving the dl.pl.y
file ia far the data pertien anly aince tho MtrlbJt.
file area fraa TIIOH-TiFkM CS0720-)1«IT) la nat weed
ky the video aade M/u in ll-Caluen aade.
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•1*1* Cl 111 nistii 101 IC 1 COUNT
•I**" 11 111 IB* HL 1 AOOIISS
•111* 21 11* INC NL 1 NUT C-IAI.

0111* 01 119 BCC If f *\rl iiitT f*flit*Ni*f

0112* T| SI* LO It 1 I TIST If DCNI
Oil) * g| 1IT 01

0 114 * 20 If 311 Jl Ml .d4f>T4£ 1 MRXT I HCIT C**AR*>

01 *• * 11* • IT 1 R|TU*N IC"0
S*0 i

OUT* Tf 1*1 NISTII LO A.C 1 SAVI IRiVOf

• 111" ii 11 1*2 £p | i tut if unaicaciiUfO ccoi

01*1* 21 12 1*1 Jl I.HllTIl 1 CONTlNUf
•n:* 11 1*4 •B» NL 1 l*iI*INfi CCUNT to **L

• uc* 22 0011* US LO (STICCT>,NL t STC*C RlrtAlNlNO COUNT
1110* II )lt 10' NL ( A00R1SS TO HL
gin* 01 IS 1*T LB C.l | K|TU«N IC»3 fOI $C»eiN PULL
•ill* I* •• S*l NISTII LB • •• *

•ill * c* 144JIT* • IT
411 1

•in* ii • 2 411 NOSTIG LB Cil t •*# IInIM ft** ff (ftf«C MAT iniiyfl

•in * ii II 412 Jl HI1TI2
401 1

«•* 1

401 1

«»T IUITTL ICSITtON CBNTIOL
401 1

•Hi' 41* SITCIOI t HIM fRQN ••SIC INTIT* PARiMf Tflt
410 1 IN L INC fit.

0111* to 41 HOT* 411 LO •C.(LtNCOL)

0 111 *
412
411

1

HTCUII I INTIT HITM LlNI/COLa IN IC RIG.
out* LB

. ...
•411 414 cut TltNII I T|IT fAIAMTIIS fOI VALIOXTV

01C1 * cc 04IC * 4|S (IU cextiH 1 CONVERT Tfl INTERNAL fOR"AT
01C4 * CO 0 SO 7

* 41* C*LL U»CI01N t CALtUlATI INO STOM POSITION
01CT* 0142" 41T Jl scttaitT I RITuRN lC«0

4|| I

421 IUITTL ICIOLL
421 1

412 1

•1M* 422 SClLICf | M|l| fRON fit IC INTIT TO SCIOLL
414 1 1 ICIClN

I1C** •e 41 0021' *2I LB IC.CSCICTl) • A* NT. *t I* M ft** ft It 1 VftlAlIt

42* 1

net* *2T SCICLLI f Mill MIT* CONTtQLS IN IC
*2I I l*N0* 0' LtNfS
*l* 1 C>)TANTXN6 LIN I HDa

oici* Tl *ll LB *>• I TIST VAklOITT
• u»* AT 411 IN8 I 1

01O0 * C* • 147* 412 Jl 2. !«•*• 1 lllfll If COUNT"!
OtOJ* 11 411 •DO ItC
010** It 11 414 Cl 1

• 101* 0< •|4T" 411 Jl CINifll 1 IIIOI Si* •C<1
• IB** It If 41* Cl 11
•101* •2 1147* »1T Jl NC.IavlAI f IIIOI If •C>1*
• 101* to l'.|4" 411 C»LL Kiel 1 00 SCROLL
• 111* CI • 141* 41* Jl COOOIIT 1 IITUIN IC»0

441 1

•lit" Cf 441 SClLl »U1H •C
• 111* II 1 442 LB I.ICI12 1 KIT STARTING LINI IN INTIINAL fOlNAT
117' 11 441 SUI c

• If 1* 47 444 LB 1.4
81(1' 11 00J1* 44S LD A.ILINLIN)
• 1IC* 1C 44* INC 1 1 COL* 0
1110* 41 44T 16 c*
•III' CC 111*" 44 • CILL LNIU
Olfl* Cl 101 IC
0I»2* Cl 410 IUSH •C 1 SAVf OHO.IC POI HIT
•111* Tl 411 TIST40 to *.L f TIST If At START Of HOCK
•114" IT 412 INO I

•IIS' II •1 411 Jl XtlTILI 1 TIS
OUT" IT 414 LC«
•111* IT 411 LC*
III** IT 41* ILC*
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tl»»* *5T ID C,l 1 SI' HO. Ot LI1II Toll ILOCt
OltO' II 01 • 10 to 1.1
OltO" 91 tl* »UI C
€1*1" II *»0 C» 0 1 TUT ICItNtT TOT It llkfl
Ol«" II J" ttl jt C.CtlLI 1 TOTAL CtltTIt Tutu T«1J IICCI
till* Tl »»1 1*90011 LO 1.0
0101" 0* 00 ttl LO 0.0 1 tlMttmiiC COUtiT
0104" €9 tt* UlK OC
OI0»" »T ttl teot 10 l.t 1 1.11111 TnXJ HOC*
tiot* 01 01 *tt 10 C.I 1 CtlCtll COUNT
•100* Tt *t7 icoto LO t.l
•101' Ct 4*0 tUI« IC 1 1**1 IC** COUNT
010** ot «t* • ICI
0201 * Ot 470 tact
INC Of *n net 1 CtLCVLITt M. * IT7I3
•110* 41 »T1 LO C.I
Oil!" 0* oo *T1 LO 1.0 1 ICOltt 0* LltlJ
one* II *7* LOOM II 01. »L
0111' II MtO *ll LO HL.-10K (it ion. et tti». Lim
Oil*' 1* tit too KL.OI
Oil** It tTT II 01. ML 1 TO 01
Oil** CI *T0 »ul« OC 1 i*»i COUNT
OUT* 1* tT« IUIH «l | •«»i IOOIIII
out* It • 0 too ' 1 0 Mil
OIK' II «01 to*
0110* CI til »0» •c
one* tc til LO t.l
0110" CI » *•* 111 l.t *ja *t • »m *

Oil'* 10 09 *•* •1 1 . *>a 7 SC t HQ
out* ft 10 tit 01 10W
Oltl* *T tIT LO N. 1 1 10 Dpl
0114* 11 It til J! LOOM
Oil** It Ot tot III TIC tuO OQF-M f ou v ~ t>

oiu- 7 4*0 LO M . 1

out* I* ttl INC H 1 NflT SCAN llftf
out* CI •91 »0» IC 1 SC A Ii COUNT
0211' 10 **] Of c c
one 20 0> *** ja Ml ilOOtO 1 *C*t SCANS
OIII' Ct t«l to* |C **• • • vtjoiik »imi ijyw™ 1

•lit* 71 I* LO t.l
0110' II t«T *N0 A

Otll* II 0* til j§ 1 . IC OLlT 1 00*1
0211" 11 00 til LO L.I f > i i yr nil i t>wt>*>

OIJI' 11 IC 100 ja Tl $7 to i Bfl llvilklkf i iktr t i

OUT* CI 101 ICOLIT tot lg 1 BCXtjffeC
0110' Tl 101 1 1

C

Ifif TtH£ * fill

tin- •e 101 too t.l • AAA tin ** 1 lM*t MMtflt
1 •OB NO. D p I IKf 1 **B V c 9

out* 10 • 0* 0IC
Jtill' *» • 01 LO C . t

one •t 01 901 LO I.I
Oill' ii •2 107

101 1

Jl CltlCO 1 Ckl At ¥ACAT|0 L I»t ANO A 1 TURN

0140* »» II* •till LO C . t
01*1* Tl • 10 LO t.l
0141* • 1 • tl fUl c I ADJUST TOTAL LXNl CCONT IT NO.
01*1' «! til LO l.t 1 0»* LtHfS TmIS IlOC*
02**" CI 111 »ul« • c
02*1' 79 11* LO I.C 1 10*6 A MO. 0* LXNIS Tntt OlOCi
02*0' II oo • II

• It 1

Jt L00>

02*1* II 117 >mi eic 1 1 ISJuST TOTAL LXNf COUST-I
02*«" CI 911 tut* •c
02*1 * 01 01 III 10 C.I 1 IC** COUNT
02«C CI 910 ITIklC c 1 SIVI KAN COUNT
• 2*0' II • 11 ITIitl II 01. »U
02«l" 11 'III 912 LO
0211 " 1* • 21 too ML.CI
0291* 51* la 01. ML I AORS. OK MtV. LXNl
0193 • 01 0020 929 LO OC.U 1 ITTI COUNT
0154* 19 51* tUSN HL
0I9T* 10 00 91T LOtl I 00 NOVO
0159* || 911 tat HL
02*** 7C 519 LO *.«
0150* CI t» 910 OIT l.t
0150" 10 05 511 tt NI.ITtLKl
019'* tt 10 ill 01 10H I 00 0P2
01*1* *7 915 LO M.t
01*1* 11 1* 93* Jl 3TIL>!
0I*«* It Ot 939 ITILtl mo 00»« 1 IACK TO 0M
02*** IT 91* LO N.t
OUT* 1* 91T INC H 1 TO NlXT SCAN LtNl
01*0* Ct 910 »o» IC
02*** 00 91* etc c I TIST tP f>ORI SCANS
Oil** 10 10 5*0 JO m.lTiLao
OI*C* CI 941 tot OC 1 MNAXNINti 11N| COUNT
02*0' 70 9*1 10 t.t
Oltl* IT 941 *»0 t
01»t* 11 Ct 944 Jl l.SCILIT
om* tl '110 949 LO 01. -7I0M 1 AOJUST TO LXNI 1

02T»* 11 94t too HL .01
OITJ' CI 01H" 547

541
•4* 1

J» risTto 1 iC-UNf COUNT
I NL»0»» ADOAESS

• 91 SUITTL Clltl SCIIIK
991 1

593 1

OITO* 914 CLIS9II I Hflf (IRON IASXC CNTIT TO ClMt
OITO" •0 tl oooc* 159

19* 1

LO •C.(CLICTL) 1 GIT CONTROL XNFO.

01TC* 997
•••

CLtSCti 1 INTIT HXTN IC>LXN| COUNT AN9
1 STARTXNft LXNI NO. -"OR CLCAR

OITC* Tl >•* LO 1.0
OITO* II •to INO t 1 TIST VALXOITT
om* Ct 01*7* •tl J» l.mtai 1 IRROR X* COUNT »t)

Oltl* • 1 • tl too t.C
0101* '1 01 911 C* 1
010** 01 01*7* •tt J* C.INttll 1 IRROR IP 0*C<1
OlOT* M 14 •tl Ct ii
Oil** 02 01*7' •tt J» *C.I*«tl* 1 IRROR X' •OX*
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020C* CO 0292 * 9ftT CALL Ck*SC0 1 00 SIIVICC
02lf * C) 01*2* 940

9*9
9T0

1

t

Jf OOCOUT 1 ITulN 0C«0

0242* CI 9T1 CL4SC0 4Ul* OC
0291* 91 10 9T2 LO *• SCtSl 1 CQNVfIT TO ZNTCINAL 'OIMAT
0299* f 1 9T) suo c
0244* 41 9T4 10 *t*
02ot* )A 00)1* f T9 LI AaCLlNklft)
024A # )C 194 INC 4 1 l|T TO COk*l

4* 9TT 11 Ci*
029C" CO 09)"* 9TI CAkk LNOU I OIT AOOUSS
oi9f • 10 9T9 LO 0*0
02AO* 99 900 to 1 »c 1 S*VI POSITION
02*1

"

CI 901 40* oc t 0*10* oc
02*1* 09 902 'UfM 01
02A)* TO 901 cm set LO *«L 1 GOT 9 OP LINIS THIS IkOC*
02*4* OT 904 •tCA
02*9" 0? 909 •kCA
02*4* 09 904 •kCA
02AT* 4f 90 T 10 Ct*
02*0* 31 01 900 LO *tO
02*** 91 904 SUO c
02*0* 00 990 C4 0 1 CQNPANI TO TOTAL L INI COUNT
02*C" )0 10 991 JO CtCLISCT
02*C " TO 992 C L*T»C 2 LO A »4 1 NO* 0* kINES
02*** Oft 00 19) LO OtO IHAlMlNG LZNIS
0201* cs 944 *USn oc
0212 * 47 999 Ck*SCS LO I**
0201 * 01 09 LO C t o

0219 " y| 99T CL0SC4 LO • tO
0200 * C9 990
029T * OT 999 *N0 y

as 400 AICA
020* * am 401 OIC*
0210 * 441 4tC*

020C* 4f 40) LO C»* 1 9C"S2«NQ. OP LlNCS
020O" Oft 00 40* LO 1 <>0 If 294 101 0 LINIS)
024P" 00 409 OIC C 1 ADJUST
02C0" C9 404 CL4IC9 PUSH oc
02C1* 09 40 T •USH Ht
02C2* 94 401 LO 0«M
02CJ" 90 409 LO 1 »L
02C4" )ft 00 410 LO ifLi too 1 CLI*I Of
02C*" 1) 411 INC OK
02CT* f 0 • 0 412 LOII
02C9" 11 41) POP Hk
02C*' CI 414 POP OC
02C0* It 419 LO *»»
42CC*
02CI *

CO ft" 414 OIT 9«»
20 09 41T Jl N2»Ck*SC4

0200" 'ft 20 410 01 20n
0202" *7 419 LO M,4 1 00 Of 2
020)" to 10 420 JO Ck'SCS
0200 Ift Of 421 CLISCft ANO 00"** 1 USTOII Of)
0207* ft? 422 LO Ht*
02D0" 24 42) INC N 1 NCIT SCAN IOU
0209* CI 424 POP OC 1 PQP SCAN COUNT
020*" 00 429 OIC c
0200* 20 DO 424 Jl N2«CklSC4
0200" CI 42T POP IC I TOTAL LSNf COUNT
0200* TO 420 LO *t4
020"" *7 429 AN) 4

Q2C0* Zft 09 4)0 Jl 2 tCLMlT
02C2* 21 00 4)1 LO k»C t HL*STA*T Of NlIT 4L0CA
021*" C) 024 J

* 412 JP Ck*SCl 1 ftatCMAlNlNG LXN| COUNT
02IT" CI 93) CLISBT POP oc 1 POSITION
0210" C) 090T ' 4)4 JP UPOPOSN t IITUIN VIA UfOATf ANO STCII POSITION
0210" 4P 4)9 CklSCT LO C •» I SAVI NO* LINIS THIS IkCC*
02IC " TO 4)4 LO A.I
0200* 91 41

T

SUI c I BJUIT TOT*!, LINI COUNT
0210 * 4T 4)0 LO o.«
021"* C9 4)9 »USM *c 1 "AINKNv LINK COUNT
02*0* T9 4*0 LO *«c 1 LINII TNXI OkOCK
0*H* 10 OF 441 Jl CLUC) t

44) SUOTTL 4TTIX0UTI C0NTI0L
444 t

449 1

444 1

01P>* 44 T 111*901 1 HIM 14 IIC IHT1T TO »IT AT TRHUTU
02P1* 1* 0311* 440

449 1

LO *tC*TTCTL) 1 GIT CONTIOL iNfQ*

02*0 * 490 IITATTI 1 CNTRT HI Tit ATTfl IVUTI iTTs IN m

MM* Ift OT 491 *N0 T 1 GIT IN* SILICTION
01M" 4f 492 LO C.4 1 SAVI
02M" 9* 9CC2 49) LO AtCvlONOO) 1 TIST If 0f2 OflN
02PC* *T 494 ANO *

02P0* C* 014T" 499 JP X.lNvPAl I INV*LI0 I" 0f2 NOT Qf|N
0900* T9 494 LO A,C
0)01* IT 49T •I*
0)02* IT 490 L*
0)0)* IT 499 IL* 1 SNIfT TO **/N fOSITION
0)0** '9 440 PUSH Al 1 SAVI IQTATfO VAkUl
0)09* ft Oft 441 01 4 t SIT H/tt NO00
0)0T" 4T 442 LO ft.

4

1 VALUl fO* f*/H

0)00* 00 f f 44) IN A.C«P(XPT) t

0)0*" Ift CO 444 •NO OCOM 1 MISMVl 1IT$ T ANO 4

0)0C" 90 44) 01 1 1 SIT VXOtO H00I VAkUf
0)00* 0) PP 444 OUT (H«|lPT) a A I SIT H/M
0)0"' "ft 40 44? 01 40* I UfOATI VlOfOO
0)U* 92 9CC2 440 LO (vio#ioo)«a 1

0)1** 'I 449 POP A" 1 IN* Slk.XN OXTS )-9
0119* 2f 4T0 CH t G|T CCNfLIHINTIIV CCkQ*
0)14" 01 4T1 01 C 1 CONIXNI WITH INK

0)1T* )2 00)9* 4T2 LO ( ATMVT) « A 1 SAVI IN VilXAOkt
Oil*' C) 0U2" 4T) 4P ooaoiiT 1 IITJIN IC*0

4T4
4T9
4T4

1

1

f

0)10* 4TT SITMOO

1

0)10* )* 0019* 4T0 LO A.<»3KCTk) t Oil CONTICL IHPQ.
4T4 t

0)20* 400 SITMStt 1 f>lTI« WITH ««!» Vtltlt IN •

0)20* it 00)1* 401 LO (HASC|) ( A !T0«l HiS« #01 »MUC»TIOM TQ »uTUH|
0)2)' C) 0142* 402 Jl GOJtllT t

40) 1
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til lUITTk 'lit' (OUT
til |

Ml I

•lit' »•• •TCMIII
*••
**•

on** 10 «• 111** ••1 k* ICtltlTCTkl
Ml 1

*u»* Ml •TCMII*
on** CO •*•* M« C»kk TIT***
out* I* ••11' •M II *tCC*(ITI
out* *! »t* •UIN t*
out* ea f»»C' Ml Clkk CO*'**
on** CO •IIC* Ml c*kk C* ,C»OI
OUT* IS II 111** IM kf tli(CHTIk)
tin* •• to Ttl kt • tl*
•no* ii to Til 10 ItlflM

Oil** n Hit* T»l «TCHI It CtTtMIlt*
01*1* i« Ml i*c t
0141* CI Tt* STCN1 •MlN •C
01»*i* II TM *ul* Nk
01*f * •1 Tt* *Ul« 01
01*** CO !!••* TIT Clkk •TC1IC

TO!
01*0* Tl Til •TCHI1 LO »••
01*0* It »C T|« IN* 0*CM
tI«C* 4T Til k* Oi*
tl»»" II Til II OltHk
• l»t* Tl Til 10 liCMk)
11**' I* #c Tl* •NO **C»
•111* it Til • •

0111* 11 It Tl* jl I.CTCxl
•If** *l TIT »UI» t*

•III* 1* •«)** Til k* *,<4Tmoi>
• lie »« »• ft* c* 0"
•ii** 11 tl Tl* J* WtitTCNll
•IK* *1 Til *** •*

•no* It II Til Jl •TCM
•ii»* *t Til CTCNII *0* I*
•IM* *• »c Tl* c* 0*C«>

•1*1* 1* 1* Tlf Jl Ml.(KM
•I*** »* Tl* •TCHI 10 C.»
• l*(* •• •T TIT k* • tl
OI«T* • Tl* •TCHII II 01.Mk
• !*•* CI Tl* »ul* • C 1

• 1*** 1* Tl* I«K •J 1

• I*** 11 Til CMC •I 1

• !*•* CI •1*1* Til Clkk STC1IC
•1»«* Tl Til kt ».l
• It** 1* •c Tl* to* I'CM
• 1T1* »? TM k* • i*
•in* •• TM (1 •I."*.

• IT}* Tl TIT k( ».C"t>
•17** It »c Til •a* •»C«
• IT** tl Tl* ••• •
• l»T* Ct T** *•* IC
•1T0* *t T*t ••• c
I1H* II 1* T»I j* HltSTC**
•lit* I* It T«l (4*1 ITCM1
• ITO* Tt T»* kt ».c
0171* c* •I T»l *•• «.l
•1M* CI Tt* *•• •c
•111* ct T*T '•• IC
• 111* CI T*t *«* •c
till* «* TM k* Ct*
• !•«' It ••It* Tl* kt »lMTIMtl>
•1IT* tt Til IM t
tilt* *• II Til C* lt»
• lit* I* II Til J* NtilTCMIl
•IK* K Tf* tot C
•!••* It •1 TM M MltlTCNll
•It*' 11 I* Tl* kt III**
• 111' «* TIT ctemi kt Ct*
• It!* It It TM kt t*
•It** *l TM ** t»

• III* II ton* Tt* kt (IMIT)i*
till* II Ttl kt *tC
out* Ct T«l IT

Ttl i

lit** 11 Tt* ITCH* •a* Hk
• ill' 11 •001 Ttl kt •It!
•IM* 11 Tt* tt* Hk.OI
• It** 10 T«T kt Ilk
• !*•* f» TM kt I,*
• lit* • 1 Ttl •*• Hk
•IM* CI TT* •0* IC
• Itl* It II TTt OJ*t •TCnl

TTI •

till* 1* ••I*' TT1 kt *iC*TINOI>
• III* *l II TT* e* ••*
•It*'

'

II It TTI j« *lt«TCHI
• ite* 10 II ••!!* TT* kt •liCltTlkl
tut' 01 1* TIT kt III*
• in* II I* TT* kt lit**
•ii«* 11 •• TT* ji CTCtl
tit** *l to TM •KM* c* to*
• in* II •c Ttl ji NlitTCK*
• in* II II ICTI Til kt 0l.<U0«)
•in* 11 Til tie •
•it*' •• II Tl* kt tltl
• ICI* II *l Til kt •l**f*
• ICl* CI •II*' Tit

TIT
t* «TC*I

TM 1

I Kill IIC* IIIIC l*Tt» TO SIT CMiltCTM
I <IITUt«l CCOt »0* C»**ICTIt <T

ioiitio* s*rci*tio i« »iTCTk>
I «IT CMTICk 1**0.

I l»TIT «|T* **11TU* t* OC
I TUT *II**ITI*|
I !•«• CUMI*T III fOIITia*

I COMMIT Tt INTIMtk »Ola*T
I «IT 0* ttlltll Ml ItT »:i.
I CMtl.TMkl
I *t. 0* *ll«f*Okl CNMICTIII
I III MJUII*I*T !«••

I MJUIT Tt ITMT 4* Tlllt
1 l*VC COUNT
I III! Mil. IM 0*
I !*»• Mil. I* CNtt.Ttlkl
I «IT ICtN kl«l *I0* I* TO If*.

I

I I1TI »-l

I • II'I It *

I CNtl.MT »TI. Tt *k
I *lllk Tt *
I ail* Tt • IITI
I TUT M*I*IT •*
I **TCN

I TUT I* kCOItM IT |Tt.Olt*»ICl

I tt HOT TUT 1**1*11 I* ITO.61.

I TOIT I* **TC* •« S*«llll
I 0011 »0T «tTC*
I CM *•* **TC* -» *•• IMItll
I IC*« COU*T
I 0* tOII. TO *k
tTCN **• ICt* CtU*T
IC*« Ik 0*
•tt 1* CKM.IIT
I MIT ICt* It* Tt IC

I CKM.IIT *T*. Tt I*.

I CMtl.tIT «C»
I a*M Tt * IITI
I TUT MTC*
I CIT MIV.MITCn **• IM* COUNT

I KO **TC*-ST**T Kit* IT MIT
i at «iit ic**
I *•-« I* **TC* C« l*«lill
I IIT Tt -I I* *ITC* 0* INTIMttl
i am ii *itc*- <s*>«*rt.?e c»»«.
I I* T**kll(t**l)«Ca**.IN 0*1
I <|»«*>'C*M.CtU*T
I I 'COUNT C»-t I* atrc* e* lavilll
I COMMIT **TC* Tt CNM.Ctei

I TUT 1* atTCN 0* l**CI
I at
i Tin i* natch e* inmisi

I ktM CStl *0I Clt*H|Ct IkOCt
I IITUI* I* lit. C 0* IC **!•
I l*t I* II*. *

• iitroii t*iiT
I CNM.Cttt Tt *

I *T(. Tt CH*. IIT
I MOM 0* Tt Mill C*M*CTII

i •* ittiiu
I CMM. COUNT
I OICIIaiaT CHM.CtUNT tao kOC* Mil*

I TUT I* OOal
I TUT I* ITO.Caa.SIT
I TIT CIMatCt

I 6IMNICI TMkt
• HO. 0* INTMIt

I TUT I* ITO.CIMMICI
I

I TIT Ullt-OI*t*IO «I**H|C(
I IOJUIT iOOIISt-IMN
i no. a* limit
• lain tOJUIT
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IIC 4" • 1 700 •fCM4 • 00 mr | HI2T0RC OKI** 0"IXT
•9CT* 91 0021 700 10 COAIXT)|A
• 9C4* 41 701 ID Cal 1 ICM
fSCI* 4* 702 101 A 1 Aa|
•9CC * CO TOO • IT

TO*
709 aav itiiiinti

1 BIT aTTAIIUTE ITTI
T04 1 MOT! T*AT Ih 10-CClaNODE ALL SCMIN •OSXTXOftt
797 1 HAVI TNI SAM ATTIXAUTESi TalU'CAE IT IS
TOO 1 HOT NICISSAA* TO USI Tm| "OITCTL" ACSITXON
TOO aaa.iaaaaaa

1 •AaANtTla'l
000 1

ICO 001 •ITA90

1

002 1

lies 14 00JT 009 CITATT

1

to a * awaaa. • aa* aaaa.anaa aaaa•ill' 'I'll 1 GIT ATTVIIUTI ITT|
•101* *' 004 LO t a • . m aa

1 auT in IC
•101* 04 00 009 to OtO
•909* CO ••4 •IT

•07 1 nit cuaioi position
• 10* 000 •ITC00I 1 Mill IA0N IASIC INTAT
• 10** 000 OlTCUO

1

• 10** to *0 009* 010 LO ICi(CUIIOS) t C|T SNTIVNAL •OSITXCN
•101 * cc 0**C * Oil CALL CONV'a 1 CONVIAT TO USIA •OIHAT
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SITt lift
TISTtO 4114 100 liT
TST01 140 • It4
TIT»I« ili 444 lltt
TSTtai III llti
TV'UU 111 1114
T»«UL3 ltl lilt
ue« 104 Itl Til
uaotTi 1174
o'oaoi 124 ilt t!4
via] ili no
>IO«CO 144 ttl ttll
»I»00l 1074 • it

una
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tt l4je
*«C«ll iti U»e
MOCHll ug ITOe
dlCMl lit Ul
»«C«14 ill ton
»«CM1 iir lltl
"•Ciil it»»
KtC«J m 101a
K«Cll iota ill
MICH* tit lit!

<•«•

MC»»« JT Ufa
•Cull 10 TTl
••Chit 10t 100
»«jt«0 T« Isle
««sr«i 1911 leO
mjttj 119 lele
<ili)| Hie 101
HISTII 10 Me
»tri( J» 1741
lt«l 110 111!

mt 4«J

APPENDIX C-3

40 COLUMN MODE

Na«e: 40 Coluan Mode Support

Description:

This component provides support to tht application prograaaar for
using tha 40-coluan aodo feature of tha TS 2068. 40-coluan aoda
i» lapleaented by modifying tha character aidth troa • to 6
piaals. Tha services include position control) claar scraan and
scroll scraan sarvicas and display of charactars. For aasa of
uss fro* BtSICt status is raturnsd in the BC ragistar pairi
usually zero for succassful coaplation and dasignatad non-tin
valuas for otnor conditions. Tha intarfaca froa etSIC is by
aans of POKf'ing tha input piriaittri to dasignatad °.*H
locations prior to invoking tha service via tha USD functiw.i.
See paga 4 of tno coda listing for tha aeaory addrassas to 6a
utao froa 11S1C oith tha support coda loadad starting at Chunk 7
(E000H/S7144).

attribute and othar display controls such as Xnvarao ara taken
froa tha standard TS2066 Syatea Variablas (saa Usaga Section.

J

This coaponent is dasignad to perr.11 usa in noraal vidao aode
(Display File 1 only) or, in conjunction aith aSC004 - Dual
Scraan Mode Supoortf to permit use of Display Fils 1 and/or
Display File 2. Tht value of the System Variable VI3H0D is used
to determine ahich display file is tha target of the requested
service.

iCBUttllfiQ isCXillJ

Naae: ZNIT40 (INIT48 froa MSIC)

Input: Nona

Description:

Initializes the Internal variablas to their default values for
40-coluan aoda (saa Usaga Section).
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Neee: CUSCN (CL*SCI frea I4SIC - piflMll'l to CLSCTLt

Ineut: Line Count (1-14)
Starting kin* Nuaher CO-IJ)

»ree Machine Code: Lin* Count In legiater I

Starting kino In leglttor C

Pro* I4.SIC: Storting Lino Nuaber in CLSCTL
Lino Count in CLSCTL • 1

Oetcriotion:

Cloort to kockground color (PoPfl) th* **tign*t*d nuokor of
lln«t, koginnlng eitn th* Storting Lino Nuokor. Lino 0 aith m
count of J* cloori the ontlro ocroon. Uoon return, the curoor
oooition it ot the fcoginning of th* first lino cl*tr*«.

Output: IC • 0 for tuecettful cooplotion
IC 1 Invalid peroaetera

<Lino Nuokor . Lino Count <1 or >J*>

Noool SITCUl (SfTCUl fro. HSIC - p*rae*t*rt to LINCOL)

Input: Lino Nuokor (O-IJ)
Coluan Nuokor (0-J1) or (0-41)

•roo Nochlno Coo*: Lin* Nuokor In loglttor I
Coluon Nuokor In loglttor C

Proa «»SIC1 Coluan Nuokor In LINCOL
Lino Nuokor In LINCOL • 1

Ootcrlption:

Convert* tno roauottog potitlsn to lntornol fsrott. deterainet
dllllay fll* addretti and tt*r*t th* voluat for u>* by tho n*»t
ditclay eherocter *p*rttlan. Noto thtt onco eetablithedt tho
totitlon it updated lutoottlcolly ahon a character it ditplayed
to thot it it only nocottary to tot tho aatitlon ahon toauontlal
gitplay it not detired.

Output: IC • 0 for tuccoaafwl cooplotion
•C • 1 for in. alia paraaotori (Lino Nuokor > 13 ,

Coluan Nuakor > Lino Longth-1)

Naoo! NICNI (neCHt froo M5IC - plrntKr to OCTX)

Input: Choroctor cod* for cheracter to k* ditclayed

10k TO Tfn - Std. TS20el Ch*ract«r S*t
• OH TC IP« - Std. CritMcl Sot
•OH TO »4H - Ut*r-D*fln*d wr.phiet Sit

•roa Hachino Cod*: logittor a

Pro* IISIC: in DATIB

Ootcrlption:

Oitclayt chartctor at currant curtor petition) apclying currant
ettrikutot ond aaak. Povet curtor petition on to not aeauential
paaitien. If choroctor aould ttort o nea lln* oftor tOTLN (too
Utage taction) ond tho tcroll count (veriabl* SCILCT) docroa*nta
to aero, tha character aill net fca ditclayad and roturn till ka
a*4a olth IC » 3 (tcreon full). If tho tcroll count doot not
docreaont te jero. th* ecroen aill ka acrellod up one lino uting
tho inforattian in SCICTL and the nea lino ttorted ot tho vacated
line.

Nate that only th* flrtt 6 kite of ooch kyta In th* Ueer Defined
traphlci area aill be trantferred to tho dltpley file.

Output: IC 0 for tuccottful ceacletion
IC » 1 invalid character cod*
IC • 3 lor tcreon full
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N«ST«G (WISTPB fro* (1SIC - String Identifier in pimmi)

Input: Chprocter Code String

Proa intl'i iKii addroet ef ttring in Ml
Count in »C

Proa ttSIC: String Variable Kintlflir in
Syttea Variable P»«»N1 - 237*7 (5CC3M)

Delcrirtlenl

Displays the ckiricttri free the ttring, beginning at the current
cursor location end continuing sequentially until the count
e»pirea, or 'Scroon full' it detected (>•• MICH*, deacrlptlen ond
Ueaga Section on auteaatic Scrolling). Per the Screen Pull
condition! tha regaining caunt is atarad in tha intarnal variable
STRCCT for accept by the uaer.

MOTl: Characters oithln the ttring ahlch are eutaide of the
supaerted range CJ2 through la* (J0N-»*H) > alll be
ignared. E.g., liSIC Taken cadet and central cadet
eabeddod in an INPUT ttring aill net be ditaleyed or
decoded.

Pror MSIC, fOKt the code for the string variable identifier into
atttnt prior to invoking MPSTai, e.g.

000S LET ate" ttring •

0010 font 237*7, CGCt "a"
0015 I* USX CMtSTtslOO THIN

<cantinut>

Sutptt: CC • 0 Succettful
»C • 2 E1SIC - Strinc net fount
•C • 3 Screen Pull - aeaoining Count in STICCT

(Hl'Current iddrtit In String)

Nana: SC'CLL (SC«LI frea StSIC - eereeetert te SOCTL)

Ineut: Line Count Cl-23)
Sttrting Lint Nuaber (1-23)

rer Nechine Cede: Line Count In i

Starting Line In C
Proa ItSIC: Starting Line In SCICTL

Line Caunt In SC»CTL * 1

Description:

Screllt tht dttignoted nuaber of linee up 1 petition, ttarting at
the tpeclfied line nuaber and intertt a blank line at the bettoa
e* the scrolled tree. Line 1 eith a caunt af 21 alll tcrall tha
entire acreen ua 1 line. Ueen return, the cursor position it at
the beginning af the interted blank line.

Nate: See Utage Sectlan an 'euteaatlc* ecralllng.

Outcut: EC • 0 Succettful
OC • 1 Invalid Peranetere

(Line Nuaber Line Count < 1 or > 2*)
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Naael STCH4I. (STCMtl frea I1SIC - BirmUri to C«TCTl>

Input! Line/Celuan aatitien •« far SCTCUI

»rea Nachlna Caaa: Llna NmMr in 8
Caluan Nuakar in C

area MJIC: Caluan Nuakar in CETCTL
Lina Nuakar in SfTCTL 1

Deacriptien:

•eturnt in regiater C af the IC rtgltter pair tha character cede
far tha cnaractar at the aetlgnated tcreen PMlllm. If na natch
egainet tha cnaractar tat (including tha ttendard ana
uter-defined greehict) it found, tara it returnee*. (Character
caaa ar sere alia returned in ».)

Nate! Feiltient 'printed* utlne tha CVft tacHnlaua ill raturn

Out cut: IC a 0 far na fina
•C • 1 intalld paraaatar*
IC • charactar caaa (20M-44N)

Nana: EfTaTT (CETaTI frer ttSIC - earaatttrt ta CETCTL)

Inautl at far 6TC«»«

Daacriptiant

(eturnt in ragiatar C af tha (C regltter pair tha ettrikutt kyta
far tha charactar at tha detignated fcraan peiitian. Nata that
in *0 caluan aapa tha e-piael charactar eidth aey erect ettrikutt
byte beundariet in tha ditplay fila <••». tha charactar aay hava
2 eiaelt in ana byta and 4 in tha nett). Tha attriouta bytaa far
thett tao lacatianc aay ba different. Tha telut af thi attribute
byta centrelline tha atartlng lacatian ef tha charactar aill ba

Output I K • 1 far invalid paraaatara
•C • attribute byta

lit T - »L»SH
it t - IR1CHT
lit 5

lit 4 - t»tl«
lit 3 /

lit 2

lit 1 - ink
lit 0 /

Neat: uCTCUl (CfTCUl fraa laSIC)

Input I Nana

Deacriptien:

leturne in tha IC ragiatar pair and in tha laSIC paraaatar
lacatian LINCCLt tha currant print eetitlen (antra tht ne«t
charactar eeuld ba diacleyee).

Output 1 I • Llna nuabtr (0-21)
C • Caluan nuakar (0-3«> ar (0-41)

I1SICI LlNCOL - Caluan nuabar
LINCOl 1 - Llna nuabar

NOTft If tha laat charactar aat prlntad at Col.Jt (41) af Lint
23 Claat paaitlan an tha icron), than Cal.O/Llna 21
•ill ka rtturntd.
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UiJSti

Memory Usage:

This package of machine
internal variablta:

coda routines includes the following

Naae

SC8CTL

3CTLN

SCRLCT

CMT8L

GRTSL

LINLEN

CURPOS

DFACOR

MASKS

ATTSYT

STIKOX

STRGCT

MARC I

N

DF9IT

ATTMSK

Size

2

Description

Scroll Control
LSB * Starting line number
MSB Number of lines to be scrolled

Bottor Line - Line number (0-23) after which
test for scroll mill be made.

Scroll Count- Number of times 1 that
Automatic scroll will be done,
when decremented to zerot data
mill not be displayed and a

condition code mill be returned
to user.

Character Table (ease Address-IOOH)

Std. Graphics Character Table (Base-IOOH)

Line Length - (40 or 42 mhen in 40-Col.Mode)

Current Position (Internal Format)
LSB Column Position
MSB » Line Position

Current Cisplay Pile Address

working Syte - (P FLAG Shifted Right 1)
(bit 0 OVER )

(bit 2 INVERSE)
(bit * » INK Complement of PAPER
(bit 6 PAPER Complement of INK

Working Syte - (Copy of ATTR P)

'Get' Index - Used by GTCMAR

String Count - Contains remainino byte count
when EC«3 (Screen Full) is
returned from the Write String
service WRSTR& C-kSTIJB).

Margin - Margin Adjust (0/1)

Display File Bit - Current Bit Position

Working Byte - (Copy of MASK P)
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Initial values tat via 1NIT40 (INIT«e> ara at felloat:

Variable Nana Valua

SCROTI
SOTLN
SCRLCT
CHTBL
GRTBL
L1NIEN
CLRPOS
DFADDR
CTINDX
STRGCT
MARGIN
0F8IT

(Internal to Module)
(Internal to Module)

28H
1829H
«O0OH

1T01H

BOH
OH
IH
7M

1TH
IH

Tha follocing ara tha variablat uito for patting paraaetert in
BASIC and thair valuta at initialised by INIT*B:

Variabla Nana Siza Valua

In addition, VIDHOD, P ARAMt and othar system variablat autt ba
•vallabla to thata routinat. At ainir.u«i chunkt 0-3 and chunk T

autt ba anablad in tha Hoaa Bank.

Location

:

This package can ba incorporated into a machine coda progran
aithin tha aaaory ranga fro* chunk 4 through Ti taking into
contidaratlon tha remapping of certain structures ahan tha tacond
ditploy fila it open (Dual Screen Mode only). NOTE: Machine
cade above RAMTOP it net aoved.

Reai ttert

:

Other than as documented for output values, no claims are made as to

preservation of any register contents except for the IY Register which

must always contain the value 5C3AH for access to the standard system

variables.

Automatic Scrolling:

At initializtst t.it for scrolling will bt iidf whtn th# print
OOfition gott to tn. nt*t lint follotinc tht bottom lint on
scrttn CeOtLM»23"2*tti lint). Condition Codt 3 (Scrttn «ull> *ill
b» rtturntd sinct SCRLCT till g>cri»nt to Itro. 1 f SCRLCT if
stt to to>f largtr valutt thtn tht (iriiitiri in SCRCTL or i 1 1 bo
us. a to automatically scroll tht dtsignattd nunbtr of lints
btginning at tht aotcifitd lint nurbtr. <s initilllztdi this
ill scroll tht tntirt tcrttn uo. By [irforun] a f>CKE or

fitting tht variablts ICTLN and SCRCTL to tht dttirtd valuta,
automatic scrolling can ba dont using taalltr stctions of tht
scrttn. uhtn forking fro* taSIC it is rtco»*tndtd that 8DTLN b.
stt to lint 21 (1SH) and SCRCTL. 1 bt ttt to 21 (15K) to avoid
conflict aith tht Edit Lint ahich uttt tht bottoia t»o lints of
tht scrttn. Nott that onca SCRLCT anoirtt, it aill bt ttt to 1.
If a difftrtnt valut it d.flrtd, It must ba rtinitiallztd by tht
ustr aftar rtctlving tht 'Scrttn Pull' condition.

Sy sotting tht SCRCTL variabla and invoking tha SCROLL ( SCRLB

)

routint any portion of tha aerttn nay bt acrolltd at any tint.

OAT AB
LINCOL
CLRCTL
GETCU

1

2

2 1B00H
OH

OH
OH
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Margin Control

:

In 4Q-Column Mode, thtn are actually 42 character positions par
lina. The variabla H ARC IN determines tha offset of the bayinning
of tha 40 column lina from tha laft side of tha acraan and has
valie offaat valuas of 0 or 1. An offsat valua of 1 cantars tha
40 coluin lina on tha screen: 0 begins at tha extreme laft side.
Tha dafault valua is 1. Whan MARGIN is sat to 0i tha variabla
L1NLEN can ba sat to 42 to permit accass to tha Z extra print
poaitions. Mhanavar MARGIN and/or LINLEN ara modified, a "Sat
Cursor' ooaration should ba dona to insura tha integrity of tha
print Position.

NCTE: Since tha diffarant MARGIN valuas rasult in diffarant pi«al
positions for tht columna, cara must ba taken in nixing
lina langth and margin valuas on tha sains lina.

Attribute Control:

Attribute and masking C Invarsa/Dvar ) control information till ba
takan from tha system variables ATTR r, mask P ana t FLAG as
defined below. Tnese variables cortair the 'permanent" attribute
controls sat via the BASIC commands PAPER, INK. fOICHT, FLASH,
INVERSE • end CVE B , or by directly xritinj to tne specified
locations.

In 40-Column Mode, the o-piael character aidth results in
characters crossing attribute byte boundaries in the display
file. Every four columns across a line are controlled by. three
attribute bytes. This constraint must ba taken into
consideration anon mining attributes mlthin a lina. Inverse and
Over are applied to individual characters and ara therefore not
subject to tha above limitation.

NAME ADDRESS

ATTR P 236*3

MASK P 23694

» FLAG 23697

ADDITIONAL NCTES:

CONTENTS

tit 7 - FLASH
6 - BRIGHT
S

4 - PAPER
3/
2

1 - INK
0/

SAME FORMAT AS ATTR P.
USEO FOR "TRANSPARENT*
DISPLAY:
For aach bit that la tat
to 1, tha correeponding
information mill ba takan
from tha current screen
position instead of from
ATTRP.

BIT
7 PAPER»CO"PLEMENT OF INK
5 INKaCOHPLEHENT OF PAPER
3 - INVERSE
1 - OVER (Nam Characters

XCR'd aith Old)

1. All screen operations dona by the tyitu ROM (PRINT, LIST
Edit line I/O, etc.) aork alth tne standard 8-pixel aide
characters.
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AOL - ISC *0I 4|-COL.a001 iu*roir
OIHalMONS IOX.SIC

CIII9/11 »*«-al*» 19.11.14 lt-atf-14 1214)121

1

1 1

1 1

4 1

0 •

0 1

T 1

0 1

9 1

10 1

11 1

11 1

11 1

14 1

11 1

19 •

IT 1

II 1

If 1

19 •

11 1

11
14 1

11 •

19 1

IT 1

19
If
M 1

It
11
II 1

14
II •

1* 1

•9919 IT ICIII
•1191 19 ICIalT
•1999 19 ClIMT
9410* 49 CMIIT
om* 41 CI'NIT

41 1

•ITI9 41 lieu*
44 1

•0C49 41 »*•!
•ICT9 49 uoo
Kit 4T cooooi
•K00 49 4TTI.»
•ICII 49 »iS«_»
•OCtl 09 •.•kit
•ICCI 91 VIOKOO
•OCCI II •tint

91
ss
St 1

ST 1

II 1

to 1

40 1

41 1

41 1

4)
44 1

4S 1

9999" 10 44 SITU
0091 * CI 9040* 4T acatu
1 104* CI 9149* 40 MSTMI
000T* 9909 49 LINCOt

TO
Tl

990V* CI 9191" T2 SITCUII
900C

'

1930 TS CklCTk
T4
TS

0001* CI 914- * T4 CUSCII
0031 * 9999 TT SMBIO
001)* 9909 T9 sum
oon* 9999 TO SMII 2

••IT*••a » 9999 19 SMM3
0019* 9999 • 1 CITCTk

• 1

ooto* CI 9IDT' II CTCH9II
0011* CI 91TI* 14 CttTlTIt

0911* CI OIK" • 1 cercuti
002** 09 It lllllt
0011" CI Oil*' IT IMT4I
9911* 1101 tl SCICTk

1*
99

00M* CI 0101* 91 SCIlt!

91
94 1

0010* IT ts ootik
tt
»T
99
99

0011* 0| 199 SCUCT
191
191

0019* 0411" 191 CaTIk
9011' oiio* 194 C9T01
0011* it 199 klNklN
9014* iiao 109 CuaaOS

19T 1

99M' 4900 199 0M09S
0010* 00 III tint

119 1

9919* 09 III 4TT9TT
III 1

9911* 91 111 STINOI

Hill »0L - IIC Oil 4I-COL.»0OI SU»»0«T

• Tl»ll •
• IMIICITION OIVILO'alaT LltaiaT •

• •

• mail 4t-COL.aOOI luatolT
• •
• IIC NO I 001 •
• viiiiom ooi •
• lUTaOai C. COaCOaia •

0ITII 12/lt'll •

lUlTTl OMlalTIOal

••••OMIalTloaSM**

INTOla alCal*, aalTaS. 1ITCUI. Cll|C« ( SCICkk
IHTIla CTCHlia OITITT, CtTCUt

•Call, •STU, SltCUI. CHICI, ICUI
«TCaat, OITITI, SITCUI

I*:T49tl«ST49

s;u 14 1 It LUIS
I.U 1TI1N 1 ICtCLL CONtaOL INITtiL tUTIOa
ISU iioex 1 Cllll SCtllN CTL. IklT.
i;u UCatlT)-110") ICHa.TIILI-IOOH
liU «iiMt: -100") I STO.CM»»!CI talk!

i;u 1T19H toutui in MODI »0a

lau IC4IH 1 ITITla VIIIIIIIS
ISU •CTla 1

OM OCTON 1

itu ICIOa 1

c:u ICtt-l 1

i :u ICtla 1

i.u ICC1H 1

t.u ICCI" 1 (ktaatlaa 1IT4T)

SUITTL W'UTS INO INTtltS

••MI1KITII iNfUTS >N0 INTtT •OINTS aaOa laSIC**

ITH
aOOULE LOtOIO
IT ST34t<IOOON>
stciHtk aooaiss

Bt»l 20a CHtt.cooe aaoa taste ST]4t
J» aacao iNTar to nbite c«aaacTia 5TJ4S
J» xsiig (>|T«T TO HtlTC STatas 573*1
:t»» 0 Sir cuasoa aaaaaETEts

LINCCk-CCL. (0-39) 9'3S1
klaCOLM'ktat (0-21) IT3S2

j» SiTCIO intbt to su cuasoa aosa. 57)53
0t»a MCOH CLEia SCEEN CCN7»0LS

CL<CTL'SI»«II»i". LlNt HO. ST35t
CLaCTL«l>LINE COUNT 57357

J» CLIS90 TO CLEM SCaSIN S73SI
Ufa 0 IDT USED (IklGHHEHT ONkT)
CC'a 0

ef *« 0

9
Ot»a 0 •CIT" CONTtCL aaja taste 5T34I

*oaa*T :s as aoa linCOL
j» CTCHIO ENTaT TC GET C»*»»C7H 5T JTI
j» CITtIO EHTar TO GST aTT«:S(,TE ST)T*
j» getcio (nut ro get cuaso >csa. 57S7T
ZfO 9 MOT US!0 57350
i* INITtO ENTar TC IXITULIit 40-CCL. 5 7311
SI'* 1T91H scaeik caaraOL

ScacTL>ST>iTIaS LINE a:. 57314
SCICUM-LINI COUNT 57313

SCIIIO INTar to scaokk 573lt

OTalt VlllllklS

DIM ITH iottoh kINE (line aarta S71II
I mien scasia ts ccasioEaEO
I «ull. tuTcaaTtc scackk
1 WILL It OCNE I» SCaLCT
OOIS aOT 9ECat»E*T TO 0.

OIM 1 1 SCaCLL COUNT - 1 »LUi ao. 97140
1 0* Tlacs auTCaiTtc scackk
WILL IEO0NI.

si»» CHtSET CHtttCTia TlILl 57)11
Cl»« ctaaST i taaantcs tiile 57)tS

ll« I Ltai Ltacrn (»o/4j> 57)55
»!•» lilt* CuatEaT aosiTioa 17 It!

1 (laTEaaik *oaaiT>
Cl»» 4090H I CuaaENT oisaLiT ml! aooas. 57)51
SIM 0 1 TO IE »*»LI!0 TO 37400

1 OIS»L»T c>aatCTEas
CIM 0 i cuaaiNT aTTatiuTis 57*01

sort ton taofi aoa aoJuSTtNS 5T402
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lit 1 1 Cn.CCOC in GTCnll
0031* ttto III

lit
STIGCT oi'h t I uaUNiNG cquxi -tan mstac

1 nn(N 'SCtltN tun' i7*oi
MM* II 11T NllOlN niti i 1 HIIGIN IDJUST (0/1) lf.01

MM' tr 111 OMIT •Itt T 1 IIT I0SN.IN IINK7.1.1.II STtOt
MM' 00 lit ITTNS* Oltl t 1 ITTItlUTI N1S> 57*071

ill IUITTL MITt CnlllCTIt
122 1

••*•* 121
124

mcooi I n|t| tICN It'lC lntlT TO OIStitT Tn|
1 CH1I1CTII NNCSI CCOI IS IN 'DITIt"

••»•* It MM* 121
I2t i

10 i.ceiTii)

• 04 J' 1IT HtCNlll 1 INTI T «I7n CCOI Ik *

M*l" CO •*»•• 111
lit
lit
111

Oil L0ITTI 1 CIT ITTItlUTI 1N9 N»l« CCNTtOll
1

1 INTIT TO USI ITTIXIuTt VtlUtS IN
1 INTUNIl VIU1IIIS kMnoul MIOIDINC

••»«* CO 0**1' 111
111
11*
111

HICN0II Oil CO'OSN 1 LOtO IICISTUS 101 CUt'lNT I5SITION
i iocuisoi ijsition 'eu«»os'
1 NIOIStltl tut icomss »»0« 'OtlOIS
1 KCOOI tet Cnll. TO It OISIUTID

M*f M It lit Ct 10* TIST OHIO UNCI
M4I* e> on** 1J7 J» C.INVIil 1 < ION
•»*l* tl tl III Ct Olln 1

••M* 01 OU'- lit Jt NX.INVIll > 014N
•Ml* CS 1*0 tuSH IC i sivi cutsoi »osiii:n
• 014* n to lit c» • On 1 TIST It lieil 111*71111 C20N-Ttn)
MM* it ii 1*1 Jl C.KICH11 1 TIS
MM* »i to 1*1 c» »0« 1 TIST It ITO.Ctlt"lCI<IO-l»n)
MM' It M 144 Jl CiMCntl
III!' •e *i tcri 141 10 OC.CUSO 1 USIt •OltiNIO Ctl»NlCS<tt-l*n)
•OM- ot 14* •cc 1 1 tOJUST IDDIISS-lOO"
tO*!

'

0* TO I4T SUI TIN 1 tOJUST tOt I HO! I INTO Till!
M»l* 1* oc 141 Jt NtCMIS
•Ml* fC »• 0031' I4t menu to OC.CCtTIl) 1 tOOIUS Ot ClltmcS Ttlll
•Ml

"

et *o 110 IUI ton 1 tOJUST tot INOI* INTO Ttlll
•001 * 10 14 111 Jl NIC«ll
••40* fo »i ooif 112 MCH12 10 tC.CCnTIl) 1 CntllCTtl Ttlll
•OTl* tt 111 NICnl] II 01. ni 1 DI-tOSN.lN DlStltr tin
•0T2* 1* to 11* ID n.O
MT4* »t 111 10 l.» 1 COOI IS INOII INTO Ttlll
MM* it 11* too Ml .HI
••?* it 117 too "l.nl
MTT* it III too Ml.nl
MM* ot lit too MlvtC 1 ni-tlllt tlTTIIN IN Ttlll
•OTI* CI 1*0 tot C
•on* M 1*1 l« OI.nl Oe«'IIU tt T T| IN IN T*ILC/ni«Ot
••Tl* Tt 1*1 10 t.c 1 TIST it |NO Ot IINC
••Tt* 10 1*3 occ t
••TO* M 1013* 1*4 10 t.(llNllN>
MM* It II 1*1 Jl NI.HICNI4
•••2 * 9C 1** INC t 1 STItT Ot NlM UNI
f••} * • t 1*T 0IC 1 1 lunt UNI NO.
MM" I ltl 10 C.t 1 llNllN*l*ST*IT 0* IXNI
•••1* 11 11 Itt Jt MtCNll
•M 7

* 3C 1 TO t N c *

•00 0
* It 1 Tl NtCNl I Ct c 1 TUT It STItT Ot llNl

MM* •1 1T2 tUIN 01

••tl* cc no* IT1 Oil I.TMUIO I TtST It ttlT 'IOTTON' LINI
•too* •i IT4

ITt
tot 01

1 Kill TO tUT CnltlCTII in OIStllT till
MM' ct ITt men! tUSM •c 1 CutSOt tOSITION
MM' it ITT lUSn HI 1 Ot I00MSS
MM' M •111' ITt 10 I.CNtltl) 1 OIT 0*11 «0 INtllSI CONTtOlt
•Ml* M M lit 10
•Ml* It ltl III
MM* It II 111 Jl C.NICnl 1 It tOUNC NIN INTO ClD
MM* • > 111 INC 1 1 !•-» It I0IINC mt It NOT
•Mt* It 111 MCNl Itt
•••1' It 114 III
•Ml* tt 111 SIC t.t
•MC* «t lit CO C.t 1 C»-l tDI INtMSI •• |t NOT
••••* It It IIT 10 t.t 1 SON C3UNT
MM* • 1 111 UICHS II tt.tr 1 SIVI SON COUNT IN tlTltNlTI
•Mt* Ci tit tUSM •C 1 SKI N1S« V1LUIS
•Ml* • 1 ItO lUtH 01 1 S*«l CHII. Ttlll toil
•Ml* et it mm ltl CD ri.o 1 SKI ITI.TO ITtCt
•tit* •0 It ltl too n.s*
•Mt* tt its 10 O.(Nl) t HID SON UNI MOn Ot
MM' II Itt *USn m ( Jlvf lOMISS
MM* 13 its INC "i 1 NUT till
••»•' II Itt NICHI CD i.ini) 1 HID SON USI MO" NUT l»TI
•MC* It Itf II 01.nl 1 SONS TO Nl. LIST Ot tct.IN 01
•MO' Tl ltl 10 *•• 1 TIST It "0»lf IS ICTIVI
•Mt * IT ltl IN0 *
••It" It It 200 Jl Nl.nCiOt 1 TIJ-tltllN CIO 0171
tttl* II MIC ltl 10 t.(OtlM) 1 NO- Clltl CIO OIT* IT Cnll.tlSN.
•••«* ot tr 202 tut T 1

•tit* 10 »* 111 NIC
•HI' • 1 0 I'- 204 ID IC.tlMH 1 N1S«
••••* ll 01 101 Jl 1 .NCII1 1 NO NllO TO lOJUSTICntl.STltTS IT (IT T>
•MD* IT 101 set
•Ml* CI II 107 MITt II • 1 InllT NISI 'I' TINIS
••(•' CI It III II C I (t t'S STMT IT IIT 1 Ct 1, tit 3 Ot I.
MCI* 10 lit OIC • 1 M IIT 1 Ot 1)
MCI* II tt lit Jl Nt.NtlTI
••CI* TC III Mill 10 l.n 1 ICm UNI 'ton Ot
MC*' It 112 IND 1

MCf tT III CO N.t • IITIIN tOJtClNI Cnll. (litis
MM' TO 11* 10 l.l 1 Cllll CUHINT CNIl.tlMll
MC«* tl 111 IND c

••Ct* M 111 CO l.l 1 NlaClO IIT 10m
••CI' It Mil' IIT HOIOt 10 I.O'IIT) 1 CCT STIITINC IIT t9SN.
MCI' 9* IT 111 IUI T

M00' • 0 *« lit NIC
tool- It 110 tUIN Nl 1 SKI SONS
toot* 00 It to 211 10 l.(tl) 1 til. TO Cntt.SIT
toot' 0C t* II 122 CO n.di.l)
MM* *« 221 CO • t«»l

>

1 SON UNI tton Cntl.tfT 70 IC
MM' II 10 214 10 C.t 1 (•Hill Ik t, IIM 7. J)
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0OOC * 229 1 SAVI A ANO PLACS
OOOC " 224 A» • 1 PIXELS PICA CHAIaSIT
900)1 * J*

_
22T AMA t LIMIT TQ 4 *IICLS

4j 224 IB
J•Oil * POP 1
IlllMl A ftaill a^caiSTORt m AMD PLAC1

1912* || 2J9 POP HL
J

tllfHI tf III•IlIO'C »L"A>
••11 * 99 ja X itOVt] •

ma (nil aiacnsn

IOCS * 47 212 AND Ft BAB Flllf
••14* 1

1

219 NIIT2 : imi* *A* TfMt
II 21*

occ
21 pi 234 1X«*)!IT2

9010' N0BB2 LO A ap> SLAA I'B" OP
9911* 2M KOI

:

••I** •7 239 Nt A
••*•* TO 2*9 A iL
• •*! * **

t!*i99*2 * * 2*2 a L i A
j

na ana pm cw — ^hi

00*3" LB Aa<a>*2) TSCT fa taallll a^vvwaICSI XI* lAVCR^E ALTIVE
0004" ** «** AAA
00*7 "

*
j 1* jjj

14 9911 * 2*4 LQ A. f BABf T

>

99K* 04 01 2*7 sus J

10 2*9 116
9109 * II *coo 2*9 LO SCtO'COSM will IU IRIIH
9191* 2| 01 219 JA Z f NOAIS
9199 * 47 291 •NO
9109 * c§ 11 232 nuti « § SNI'T AASA *A* TXNfS
0109 " C| II 293 • *
919'" IC 29* otc A
9109" 24 Pf 299 J* NZ»»jtITl
9109" JC 294 NOIAJ LO A«i*

0101

"

1| 237 aoi | lillll aaiinni
919* " 4 j 294 to H#A
9119" TO 239 10 AiL
9111 * 49 249 »o«

9111*
4P 241 ID
|| 242 NOINVEIT II Bl a*»L iaii an mi .ilia i Taia vai mor aoa>a to il'itm liai »a di

911** j] 243 ID CHL i 1

1

: alttl |ria fail in naaatTC HIN LtAE 10 DP
0119 *

1

1

24* POP j iiiiT'.ix awaIlt1li4l>j TIC
9114" T2 249 LO (NLliS 1 HAITI SCAN LINE TQ 0*
OUT* 01 244 •a* 01 1 CNAA.SET
9119' CI 24T pop C 1 OVItylNVEASE IN0ICATQIS
•119* 00 244 AP.AP* I IESTCII SCAN COUNT
9114* 24 249 IM H 1 NUT SCAN IN 0>
9119* 19 2T9 UC 01 I NtIT ITTI IN CMAA.FILI
•UC 10 2T1 OIC A TEST I« actE SCANS
9110* C2 909** 2T2 Jp NI.hACM
•129* 29 2T9 MCnr SIC N 1 LAST CHAt.SCAN
9121* CO 9*49* 27* CALL UAOATT 1 MAOATI ATTHIUTf ITTI
012*" 11 271 POP »L 1 IIIHW ASAS.
912S" CI 274 psp •C 1 cuis:i *:siti:n
9124" 00 2TT OIC c 1 AOJUST CUAS0A A0SITISN
0127* 9031

'

279 10 tlW'll 1 9 tBJUtf iff intfTlAH

• 124 * 04 04 279 IUI
912C* 12 00)1* 210 LO <BP|IT),A 1 ITCH UA01TI0 AOSITISN
012* " Jl 4)C • tf'CH 1

T

J

ill* 1 Lri><aI a Ir1 >>>nS 9 T T|
£4 04 292 •00 MB*T full Tia k.laf liriI1C1 1 b HlaiAlaA\ B

l ftCAlV IT'I
0131 * 12 0031

"

213 LO tap k it i . t\* f~ • A I j |l > IK"! UafU>ICat Ttll>UI

2j 29* INC j

OUT* CC 0*99 * 299 HICNlT CALL ST'OlN 1 ITCAI Nla A0SITI3N
91 14 * 91 00 214 COOOIIT IS C f 0 1 •ITU'N ICa|
911C* 94 00 297 ihiit 10 1.0 1 INTEI HEtE UITN C NCN-IEI0
• III * C9 299

299 i

tit

• IB* * II 01 290 INVPAA LO C 1

1

I IITUIN ICa| "Cl INVALID *AIAA|TIIS
• 141* II PI 291

292 1

Jl I944IT

01*1" j| II 293 route 10 4» 3C4SI 1 TEST I» Nla LINE IS 0"" SCAIEN
01*1 * 99 ] |4 Jut 1 1 AaLINI NO.
01 *4 * 5f 2|| LB 0 1

4

1 SAVE IN 0
01*? " 14 0020 * 294 LO 1 .f ft*]"Lk) I CUT •STTON LINE
0 1*4 * 14 29T CP Q

0 1*4 * 02 0*32 * 299
299

JP 1

1

ON SO! !< - EITUIN TO KtITt CrlAt.
VIA UAOATI AN0 JT0IE POSITION

01*1 * 14 0021 * 300 LS 1 TEST SCI3LL COUNT
01 It * 301 OIC
•»•
019*"

tatIB* Jl Nt. TVPULl 1 00 AUTOMATIC SCICLL USING SCICTL
II 01 303 LO All 1 •IINITIALIII TO I

0194 " 12 0021

"

30* LO (SCILCT)iA
C

1

303 •a* IC
0194" Cl 304 POP • C 1 0ISCAI0 IETUIN TO illll CHAff

•

0191 * 01 0 3 307 LO c> 1 AETUAN IC-3 »C» SCHEN FULL
0190' 19 00 309 Jl IttAIT
on** 12 0021* 309 TVPULl LS (SCALCT),A UA0ATE VAAIAILE
0142" 10 *9 0029" 310

311
LB IC'CSCICTL) 1

1

SIT SCA0LL C0NTACLS (STAITINS LINE
AN0 LINE COUNT

)

• 144' Ct one 311 JP tCILS 1 IETUIN TO HAITI CHAA. VIA SCA0LL
91* tUltTt HAITI STIINC
919 1 1 MEH »A0« IASIC ENTAT TS
914 1 1 HAITI CAAAACTII ST'lNt TO SC'EEN.
117 1 1 STAINC IOINTIAIEI <CM.CGSI> IN
HI 1 STSTIa VAIIAH.C AT SCO*

•149 ' CO 9*91 * HI histio CALL CI'STIC 1 CIT JTAIi; VAI.A0IS. T3 Mk

• 14€
" £1 120

121
122
321
12A
121
lit

i

i

t

i

i

i

IIT I 1

1

1

1

1

NO STIINC AOUaO OA NULL STAINS
<IC CONTAINS STATUS)

INTIT A|ga AACNINI CCOE HITH
aooiess oa caai.ccoe 'stains*
in ml an0 length in ic

9140' CC 9**0* 12? •ISTI6 CALL LOATTI 1 SIT ITTAIIUTE AN0 NASA C3NTICLS
0170" TI 121 NISTLP LB A, (hi) 1 CIT CCOI
•in* II 121 PUSH ML 1 SAVE ABAS. ANO
• 1T2* CI lie PUSH • C 1 COUNT
• 1T1* CC 00*4' in CALL HIC-M 1 HAITI 'A"
•1T4* T4 in LB A.C « TEST II CO00
91»T* 9C in 01 I
0179" 20 99 114

111
Jl NZ.aAJTIl 1

I

HIT IP IkVAlIB CCOI 81
IP SCIIIN PULL

•l?4* lit NISTIJ POP •c 1 COUNT
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• IT»* 11 JIT 01 HL 1 •OOIIS!
• 1TC* 11 1JI INC HI 1 till CM1I.
• ito* 01 JJI OIC •c 1 10JUST COUNT
•iff Tl ItO LB t.l 1 TUT IP OCkl
• 1T»* 11 Jtl 01 c

• ISO* 20 If 1*2 J« N2.N«STlP 1 NIITI NUT Call.
•Itl* CI Jtl IT 1 «(TO«K ICO

Itt 1

am' Tl Jtl VISTII LB ttC 1 S»»t l«IOI
• lit* '1 • 1 Itl C» I i tut i* uNiic:ONiif o ccot
• lit* 21 2 ItT J« l.miTM 1 CCNTINUI
•111' (1 Jtl •0» ML 1 IfMlINIkC CCU1T TO ML
•III' tl MM* 1*1 LO IllltCDiU I ITCH MailklNC COUNT
•IK* II 116 »o» NL 1 tOOIfll TO ML
•110* • t 01 111 10 C.) 1 IITvtN ICO »0t SCIIf* PULL
•!••• • 1 • 0 112 IS I.I 1

•in* CI Jll • IT
lit 1

Jll
>•• 1

JIT 1

III 1

HI SUITTL ICttTION CONMOl
Jtl 1

• III* III liTCIOI 1 Mflf MO* I11IC INTIT. Ptll*|T|M
It J 1 IN LlkCCL

•III* It tl •••!* Jtt LB IC.CllaCOl)
Jtt 1

•III' Jtt IITCUII 1 INTIT NITN LINf/COL. IN IC tf&.
• lit* cc •tjf ItT CtLl TtTPtl 1 Tf IT PtMafTMS P0» VtLIOtTI
•III* cc OttT* Jtt CILl CC»»» 1 COIVttT TO INTfaNll POPal?
• IIC* ct tttl* Jtl Clll 1 CtlCUllTI tNO STOIt POSITION
• !••' CJ • lit* III ** tcaoaiT 1 IITula IC>0

JT1

IT] SUITTL SCI3LL
IT* 1

JTI 1

• 1*1* ITt SCILSOI Httf «« ItSIC INTIT TO SCtQLL
JTT 1 SCPffN

•Itl* 10 tl 0021' in LO •C.<SC«CTL> 1 Gf T COMUCL INPO.
JTI 1

I1M' 110 SCICLL* 1 Me«f MITH CCNTP3LS IN IC
Jll 1 •MO. OP LINES
112 1 C-ST<tTIHC LINE NO.

01««' Tl 113 10 • •• 1 TUT V1LI0ITT
OltT* (7 lit •NO •

oi»i- Ct OIJ»* IIS Jf 2. :«>»•• i [««0< I* COUNTmO
•!»•* • 1 Jit •00 t.C
OI»C* ft 01 JIT CP t

giit- ot 01J»" 111 i» C, !»>•• |

• iti' 1 II Jll CP 21
•1IJ* 01 • 1J»' 110 Jf nc. :««••• i E««01 IP I«C>2*
•lit* CO one 111 CALL SCP4.0 1 00 SCPOlL
iiif CJ out* 112 i* COOCIfT 1 I1TUPN SCO

111 1

one* CJ lit SCRL9 push C
•no* 11 II Jll LO a.scisi i GET STIITING LINC IN INTEIN1L *C4»1T
•!•* II Jit SUI c
• ICS* tT ]*T LO l.«
0IC1* 11 0011' HI LO a.CLINLE N>
• ICt* JC 311 INC • I COL. 0
•ICI* t» too LO c,»
• ICI* CO otit- tot CtLL LNIU
• ICI* CI t02 pop C
•ICI* () tOJ ruin »L 1 S1V( STttMNG »0«J.
OlCt* cs tot PUSH •C 1 S>«t O'IG.IC '01 EXIT
OICC* TO tOJ TtSTtC LO «.l 1 Tf ST IP IT ST1IT 0> 1LCCX
01C0' tT tot •NO t

I1CI* 21 ic tOT J* Z.ST9L> 1 Ttl
•!••* OT toa •LC»
•tei* OT t«i •LCt
•102* OT tto •LCt
•101* «P tn LO C.< 1 GIT NO. OP LINIS TMIS ILOCH
• 10*' If 01 t!2 LO • ••
010** 11 til sui C
• 10T* tl tit cp 1 1 Tf ST ICalNST TOTAL LINES
•101* 11 tt til J« C.CaiLX 1 T3T1L ClftTK TMIN THIS IL3C«
•!••' Tl tit INSDILt LO ••
•101' 0« 00 tlT LO 1.0 1 •failbING COUNT
• 100* C9 til push IC
•101* tT til LOOP 13 1.1 1 • •LINES TMIS HOCK
• 10«* Of 01 t20 LO C.I I C-SC1N COUNT
•til* TO t21 looh LO ••
0112* C" t2J »USN ie i S«vf SC1N COUNT
Olil* 0' t21 • «(»
Hit' If *2* •Ct
0111' 3» *2! •«Ct i CiLCULtT! NO. 0' ITTfl
01l»* tr t2t LO C.l
•u»" 0* 00 t|T LO 1.0 1 C»12P> or LINES
• Iff ' fi t2l icon f« Of. ML
Olll* 21 MIO t21 LO HI, -23" | set tois. op »•(». LiNt
0110* 11 t]0 too Ml.OE
till' tl til f < Of, XL 1 TO 01
Oil*" f S til •UlN ML 1 sive op >ois.
01»0* tc 10 tJJ LOI« 1 00 MOVE
0l»2' f 1 tjt POP ML 1 CfT «OtJ.
• III* 2t til INC M | Nf XT SON LINE
Off CI til POP • C 1 SCAN COUNT
•!»• 00 tlT otc c
oi»i* 20 II til J« N'.LOOPO 1 "Oil SC1NS
Ol't* CI til pop IC 1 MSIOutl LINE COUNT
• 1M* Tl tto LO 1.1
01»»" IT ttt • NO t
oim* 21 Ot tt2 J» Z.SCPLXT t 001"
0I»O' 21 00 tt] LO L.O 1 STMT or NEXT ILOCX
01"* II CI ttt J* testis i 00 •"MAHtNO LINKS)
0201

'

CI ttl ICIt.IT POP •c t OIIC.IC
0192' 01 ttt POP ce i ST»«TI1C teas.
0201' CI • tT PUSH • C 1 SKI 0*10. IC
02C4- tl ttl LO L.I 1 NO. 01 LINIS SCICLLEO
0201* 2t 00 ttl 10 M,0 1

out* 21 tto •00 ML, Ml | J2»N0. OP LINES-
0201' 21 til • 00 HL .ML 1 NO 0' •TTII1UTE ITTES
0201' 21 til • 00 ML . ML 1 TO IE SCI3LLE0
0201' 2» til • 00 Ml. Ml 1
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01OS * 20 *f* 100 NL |Mk
01 oc * ** *f 1 IB OiN
0X00 * *0 •00 LO Cik
0101 * *2 *0f LO N|0
020* *

J J
• 1 kO ill

0110 * CO 0*10 *f0 CALL ClkClTT
lilt*

•f ***•,
*00 II 01 1 *l

«•• 21 PfOI kO Hk |"I(B
021* *

J J
*42 100 NkiOl

0210

'

10 *01 III OliMl
IC 00 *** CD f 1

0210 ' Cl •40 10 • IC
one

"

*00 kO liC
0210* II *OT 100 *••
0*10' 10 4*1 Die t

Oil** *• *Of IB Ci»
0*20* 00 01 *70 10 III
0**t* 10 *1 *fl JO CLIUI

*71 I

0*2** *• *f| OOOkR to Ci*
0*20* to *f* 10 • ll
0220* ft *fl tut c
02*f * *T *H 10 • •*

•lift * II 4ff OUIW B(
0*20* f1 •f0 .^b Bit

• 40 LOO'

A* 91* * l
4||
01

1

• IVltP
___
SIC

_
•

<<v %• •0* ousn OC
0220 * All LO Si*
0*10* (1 AMA Of04.H0 OUlM
0*21 * II •Of If0*01 ag Ot.Nl
0*11* II '000 LO NL.^TIIN
0*10 * II *0T ABB NL.DI
0110 * 1

1

*00 II 01. *L
oti** 01 00*0 LO OC. Jl
o*io* 00 • ML
0*10* 10 00 *01 LOIB
0*10)* II *•* tii*w* B)L

0)111* |4 411 IB*
Oil** •Jl *>0* 000 OC
•1*0* II 4|| OIC
01*1* 10 10 444 Jl NIilTOtKO
•1*1* CI *tf »0» OC
•1*4* fO *00 LO III
0**0* Of *ff 1*0 I
02*0 * 10 Of too JO tilClt.IT
•1*0* II MM tot LO 01.•Til*
0**0* 10 Ml too NL.CI
•**c* CI 01CC* 001 JO TIITIO

00*
MO 4
•Of OMTTh Cklt* KOI
HI 1

HI 1

•ft*** HI CkOtOOl
•t*** 00 *• •••€* Hi LO IC.CCLOCTD

HI 1

•111* Oil Cfcoocm
It*

•10J* u III LO *i0
•II** 41 fto Mf •
•too* Co •ll** III JO I. !*•*
•100* II III too *.c
•too* 00 01 III CO 1
•110* •0 •II** III JO C.INTM*
•ftOfl* 00 to •II co II
•lot* 12 •11** 012 JO NC,tk»**
•101* W MOO* 0*1 cm CLOSCO
•104* CI •114* '0** JO ooc:*ir

III i

III i

•loo* CO mm* III C10ICO COLL LOITTI
•toe* u III •KIN OC
•J09* M 10 III Li ••Kill
AtAO* II 044999 tvl c
•IM* 4f III LO ill
•If l

# I* M9I* HI Li Biumix)
•If** H HI INC i
•IfO* ||4 Li c.»
•IfO* CO •*ff* HI COLL IMll
•Iff" to ||4 Li •0IUIJflF* a• It• Li OiC
SIM* »• 010 tc
•IfC* §1 HI OWlN •i
•IM" II 0*0 CkOici LI *|L
4ftA**?•> » 0*1 OlC*

•f OLC*
|| 0*1 OLCI

•••1 |44 Li Ci*
•1*1" M 00 0*1 Li *i0
•10** II |44 IM c
4144*fjf > •*t CO 0
•IM* || 4f 0*0 JO C.CkMCT
•100* || 0*0 LO lil
•100* II || III LO 0.0
•100 * ^ I III lUIN OC
•IOC* 4| III CkOICI Li 0.1
9*99 || || III Li CO
•IM* f| 004 Ckoic* Li III
0100* CO 001 *U»N OC
•*01* 00 Of 000 mo ?
•HI* 0* OOf OIC*
•If** 0- too Old
•200* 0" lot Old
•*M* ** 0*0 to C»*
• **f * 00 00 041 10 0.0
•*M* 00 101 OIC C
•200* 01 941 CL01C9 *USH HI

I

I COUNT TO IC
I

I *0*l. TO ML
I

I ITTatiUTI 1011. TO HI
I

I 1011. 0* MI«.1TT*.ITTI

I •KV.iTTI II
I ICRIkk ITTIIIUTIS
I lull. IC
I STI*TIN« UN!
I 100 NO. 0' I INI I NOVIO
I LIST UNI IC*OkklO

I CUt* I l|N|
I Cllt* vtCITIO LINI tNO ICTUIN

I tOJUIT TOTIk UNI COUNT IT NO.
I 01 UNIt TNII HOC*

I LOII « M. I* L1NIS TNIS IIOCH

I tOJUIT TOTAL LINI C0UNT>1

I ICt* COUNT
I »»»l IC» COUNT

I *••!. ! OUT. UNI
I OTTI COUNT

I 10 *0»l

I TO NUT U*N LINI

I TUT 10 acit ICINI

I OIMIMIM LIM COUNT

I MJUIT TO LIM 1

I IC«UNI COUNT
I BL«00 *00*tll

i mil mo* oitic intit to cut* iciiin
I OCT CMTML tN»0.

I IMTOT UITm OCbLINI COUNT **0
I IT*ITIN« LINI NO. 00* Ckltl

I TUT mtOITT
I 10*0* 10 COUNT*!

I OOOil 10 i»C<l

I 00 IIITICI
I OITUIN »CI

I II T ITTItlUTI CTL
I illttNll OC
I CONTIIt TC IOTIINU OilNtT

I IIT TO CCL.O

I 01 T 100*111

I I1TI OillTION
I ill*. IC
I •*»! CUIIO* O0IITI0N
I OIT • M LtNII TNtl OLOC*

• CtNOtM Tt TOTll LINI COUNT

• NO. 00 UNIt
I IINtlNIN* UNIt

t ICIN COUNT

I LINI CNT./ICI* CNT.

I IC>ll*N0. 00 UNI I
I (•• I' II* 00* I UNI!)
I tOJUJT

216



till' J» 1*4 1.0 0."
01IC* it its 10 e.L
OHO" )• • 0 St* 10 (HL).OO : CLC** op
(!»«• 11 I«T INC 01
till' (0 •0 9*1 LOIR
01*1" ei 1*1 POP ML
01*1* 1* STO INC M t NEXT SCAN ROM
01*** CI 971 POP IC 1 'OP LXNf/$CAN CCUNT
01*1* oc 9T2 OIC C 1 0ECB. SCAN CCUNT
01*** 20 CT 971 J* NI.CLISC4 1 NEXT SCAN
01*1* 11 97* PUSH HL 1 SAVE NEXT DP AOtS.
01**' 11 9T) OIC H I LAST SCAN CP CHAt.
01*** CO 0410* IT* C»ll CALCATT 1 GET AOAS. IN ATTAI BUTE PILE
01*0* Tl 9TT LO • tl t NO. OP LINES TNIS BLOCK
01*f * I* OT 971 •N9 7

01B0* OP IT* •*C>
Olit' OP 910 ANCA
0111" op 911 ««c»
OtIS* *P 912 LO Ci* 1 tC432*NC s OP LINES
Oil** 0* 00 113 10 ItO
Oil*" oc 914 OIC c 1 AOJUST
OUT" 14 919 10 O.h
01*1* 10 91* 10 e.L
•lit* 1* 00)«' 9IT 10 »,C4TTBYT) 1 ATT* IBUTE VALUE
otic* XT 910 LO {ND.A 1 UPDATE ATTII IUTE PILE
one* 13 9I< INC 01 1

Ollf * 10 • 0 990 LOU 1

01C0* 11 9*1 POP «L 1 OP AOIS.'LAST SCAN<100»>
Old' CI 911 pcp c 1 TOTAL LINE COUNT
Old* tl 993 LO • fl
01CS* »T 914 tNO A
•IC*' 11 01 999 Jl 1.CLISIT
01C*' If 00 9«« LO L>0 1 HL"START OP NEXT 1LCCK
02CI* CI 0270" 997 JP CL*SC1 1 1'REHAINING LINE COUNT
01CI* CI 991 Cl*S«T POP • C : Cursor position
01CC* CI 0412* 999 JP UPCPOSN I aEIUBN VIA UPOATE AND STCRE POSITION
•1CP" »P *0I CLISCT LO C.A 1 SAVE NO. LINES THIS BLCCR
0100' Tl 401 LO t.l
OlOt*

.

11 402 SUI c 1 AOJUSI TOTAL LINE COUNT
0101* 47 401 LO • ••
010)* CI to* •USH ac 1 IINAINING LINE COUNT
010*' Tt 409 LO t.C I LINES THIS BLOCK
0101* 11 If tot

*0> 1

Jl CL<SCI 1

to« SUITTL "CIT" ROUTINES
«10 t

til 1

oior* *12
• 11

GTCHBOI 1 Hill PaCN IASIC ENTAV TO GET CMRtACTfR)
1 (RETURNS CCOE HQ* CHARACTER AT

nor*
«14 1 P0SI7I0N SPECI'IEO IN GETCTO

10 41 0011' 119
lit 1

LO ICi<CrlTCTL> 1 GET CONTtCL INPO.

0101' IIT CTCHAII 1 ENTET HITH POSITION IN IC
0101' CO 04S»* *l« C*LL tSTHI I TEST PARAHETEAS
0101 * 3* 0011* *19 LO A.'CPIII) 1 SAVE CUBaENT IIT POSITION
0111* *9 «20 PUSH AP
•111' cc 0447' «21 C*LL csnvrh 1 CONVEaT IC INTEaNAL "orhat
•111* CO 0*17* *22 C*LL CALCP01 1 SET OP AG3RES1 AND lit POS.
•111' (0 11 002P" 121 LO at, <cn7il> 1 CMta.TtlLt
•1IC* 0* to t24 LO l.9t 1 NO. 3P PaiNTAILE CNAAACTEBS
0211 * 11 10 129 LO 4.ICM 1 SET A0JUS7NEN7 INDEX
• !«•' 12 0014* t2t CTCHl LO (!lt>91)il
02P1* 14 *27 INC 0 1 AO JUS 7 13 STAIT OP TAILE
•2P»* C9 421 CTCN2 PUSH IC 1 SAVE COUNT
01P1" El «2I PUSH HI 1 SAVE ADAS. IN CP
02Pt* 0) «)3 PUSH 51 1 SAVE AO'S. IN CHAR, TABLE
02PT* CO 0911' t)t

*>2
CALL GTC2IC 1 GET SCAN LINE PR3H CP TO RIG.

9

1 IITS 7-2
•in* Tl 1)1 STCN11 LO A.I
02PI' I* PC • It INO OPCN 1 * 1 1 71 T9 1
IlPO" 4T 1)9 LO 1 • A 1 OP CHAI.SCAN RCH IN t
02PE ' II tit II 01. NL 1 CHAB.SIT PTB. TO HL
02PP" 71 4)7 10 •i«»L) 1 PIIEL ROM PBOH CHAR. SIT
0)00* 1* PC til ANO OPCh 1 NASI TO 4 BI7S
01O2' • I 4)1 xca I 1 TEST IGAINS DP IMAGE
0101' 11 10 *40 jt I.GTChS 1 NATCH
0109* PI *41 PUSH tP
010*' 3A OOlt* 142 10 A.CGTINCX) 1 TEST IP LOCK ING AT STO. GRAPHICS
• 101' •e to 14) CP ION
01O1* 20 03 *44 Jl Nl.GTCNt-)
0300' PI 143 POP IP
0)01' II )• 141 ja GTC«4 1 DO NOT TEST INVERSE IP ITO. 1,1.
0110* PI 147 CTCN2) POP AP
0)11* *« PC «• CP OPCh 1 T E S r IP INVEBSE
• 311' 10 1* 449 ja NI.4TCH4 1 DOES NOT HATCH
0)11* 4P t»0 CTCHl to C.A 1 CO POR HATCH -4 POR INVERSE
0)1*' 0* OT *91 LO 1.7 1 SCAN COUNT
0)11' II *92 CTCMJ1 IX 01 .HL 1 OP AORS.TO HL
0111* CI tsi push IC 1 save HATCH ANO SCAN COUNT
0)lA" 24 t)4 INC » 1 NUT SCAN IN OP
0)11' II til INC 01 t NUT ROM IN CHAR. SET
0)lC CC 0911' t9t CALL GTC1IC 1 NUT SCAN ROM 7Q IC
031P " Tl 417 LO t.l
0)20* It PC All ANO OPCH
0)22* 47 *I9 LO 1.4
0)13* II ItO IX OE .HL 1 CHAR.SI7 PTI. 70 HL
•114* Tl • tl LO *.(HL) 1 PIXEL RO. TS A
•329* II PC **2 ANO OPCH
032T* At ttl >0I 1 I TEST HATCH
• 121' CI Itt POP • C 1 GET PREV. NATCH AND SCAN COUNT
•321* *1 ttl IC* c
•11** 20 1" II* Jl NI.GTCH4 1 NO NATCH-START AGAIN AT NUT
•)1C 10 It *«T DJN2 GTCHJ1 I DO NE IT SCAN
0)21" Tl ttl LO A.C 1 4»-4 l> HATCH ON INvMS!
•31P* Ct 0) •It too *.) 1 SET TC -I IP NATCH CN Inverse
• 331* CI »T0 PO* IC 1 HERE IP HATCH- <SP>-*!R.TC CHA*.
•131' CI 171 POP • C 1 In T«IL!i(SP'2)>Cha».in c«:
• 333* CI »71 POP c 1 (SP»»>«C»AR. C0UN7
•S3*' 4P «71 LO C.A 1 B'CCjnt c»-l IP Hire- cn Inverse
•339' it OOlt" *74 10 A.ftTINOIl i convibt natch to chai.cice
• 331* 10 *7J SUI I

• I3»* PI 20 «7t CP 20H 1 TEST IP NATCH ON SPACE
•!)•* 10 II *TT Jl NI.CTCN)) 1 ND
3)0* •C • TE INC C 1 TEST S* NATCH ON INVERSE
•3)1' 10 02 •Tl ja NI.GTCH32
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93*o * 11 no LO I.MM 1 LOAD Cm9K •* O* SHAF-'ICi 919CK
0 1*2 * *' 5? \

CTCH32
M!

v 4 f AcfiiAia Too A i* *• n* k\ r m\ *, * m

01*3* 94 to #12 LO 1.0 IkR fk If* 41
1 BmO IN 16 • a

91*9 * *l 403 004
91*9* 12 0031 00* LO (0*0 IT) .4 1 *f, 1 1 C*C DP II>
•9*9* T9 Olt LO 4tC
•144* C9 004 • IT

40? 1

• 1*9 91 *'? 6TCN4 »04 »l 1 o>T4 Tfl I*MB C*T1 * ? oi • iy boon* ill

91*C * tl tool 411 LO OliO 1 *CV | CN TO ' Nf IT CM4IICTfl
•2** " 19 410 100 NLiOl
0199 * 90 LO I.L
till * 9* 002 LO D.»
9192 *

3 J
411 »0» "I 1 BP ABBtlif

9It9* Cl 404 »0» •C I £ HA I - t fiubf

i194* 19
-

VI OJU STCH2 • B1V**"6*I V**4l*l • bUW** *>**>7 tVBB*
004

911* ft** f 00? LO llC&TIUDI) 1 I I) 1 k ~ VUOO K

• 119* *l ooo CO 004 1 TUT f* tTC tmW to>T

•199* 2f 0* 400 Jl NI.OTCMI t rav dii*0Ntt*t0 lOIf 10Bia'''*fJjTto#

9993* |- f1 00 31

*

?00 LO DI.CITOL) 1 C*A*Nl£l f 441

f

1 VJ0IBr*^1^9 "V*»K
91*1 * 94 10 10 • ill t lain na lufirK
9999* 11 9m J LO 1.10N
9999 * II mm ?0I Jl G7CM
•14T* *l 10 T04 CTtMt C» »0« t *IST 1* STO.Ct*rHIC3
9999* 29 •c ?0t Jl «i.«Tcm 1

91*9* 90 tl tCTI Tl* LO 01. (HOC) I TIT USI4-DI*IftilO 994»*>ICl
919"* 19 TOT SIC s 1 ftOJUST 4009ISS-109ti
91?9" 94 It TOO Lt 0.21 1 MO. 0* 9NT4HS
9111* J9 It TOO LO 4|041M 1 INOII 49JUIT
•9?** Cl •2M* T10 Jf STC«I

Til
712 | 1 NO HATCH 4? 4CL

•ITT* *l ?13 fi7CN0 »0» 40 l (TBB4 life BBItT

•1T9* 12 0011 ?14 LO CO'IITI.1
91T9 * 40 711 LO c.o
•1TC*

J'
710 • 01 i t 4«0

91T9* C9 ?l ? II?
71

0

710 i
Aflf TVoTIbUT* IiTI1 IIIIIIVII

720 1

721
91TI 16 41 VI 11 722 0I7I00S LO IC.'tfTCTl)

723 1 1
ultM L ftaff^fAl T(4 fti*»• MI I*' bi*«Crt4tiWo) 1*1 *fc

9112 724 00747?

1

9192* CO 0410 In CILL TITOIO | Ifll 0V BOIBOT|OJV'(OI3J

9191* 14 0031 * 724 10 1,'0'IIT) 1
«ih| ttttaml BIT DDtflTOHllf| fcVOl'COol III VrWOJtlAII^

9199* *9 72 7 »UI« 14

9199 "
5' 044? * 720 OIL C0»»«» 1 CO«"tlT TO t*jT a lttlL *0IN4T

929C * CO •41 1
* CILL C*kC*OS 1

r At fin ATI ft* Tlfltl

919* " CO 0*00 * 710 CILL CUC1T? 1
fll fin 1TI 1TTI IluTI 4D1IT1 SoWwall Ul> IE l i *iiw 1 I 'tfll l AH**

9192 * T9 T31 LO *.<«L1 1

9191* T32 LO C.» 1 Aft llf < Ik, Af

94 00 TI3 10 0.0
9199 '1 T34 000 »f 1 rtftll CBo^ftlT)0>*I|b b * lM~V*flJ

9J9T* 12 4411 • Til 10 (0>IIT>,« 1

9191 * T9 91A• 44 LO l|C 1
tlllllllTI Al **l ffto ATTIIBU'I kill

• 199* C9 71T 01?
710
710 I

740 I t 4fT CUttflfl tflSITf OkVI I %?JT*AW* F*J#ll4\0jT^

939C T4| 6( TCOO t 1 MIBi PIBH AA1TC i«TIT

919C * T42 CITCUO

1

•19C * 10 41 00J4 '•I LO IC.'CUI'OS) 1 CAT fAiffttiAl •PtTTICfcI loci imioo/ii *k)li Ihi
9149* CO 044? * T44 CILL C0«»»« 1 feil'.'fAT Tfi ntf 1 * Hl«Al1 WwN I 1 < y VIC* r ^ m ^ m t

9141 * 14 44 11 * T4t LO I.CLIHLtN) t Tt 1 T ft* ihD £ LlAil1 0K2)I • 4j*W fc^ Oit'^'h

•144 *

52
T40 CO C 1 ! *40 Cl *2

• 14T* 29 T4T Jl MiOITCI
•1*9 * 99 00 ?4I LO C.I HI 1 f •fJtli CffAlf &* All AT LUfHTfilT rUslorBlolOII tfi* Hoi*"" 04» n v

•119* T9 LO III
•14C* 1C TIO INC 1

0 lull V* O.JJ * • , fftuM

9190" 4T Til LO Oil
9299* 99 10 TI2 CO I* 0>Att v V Jl 00,0101 01J>Jii*i*ik

I ill I*1 Dpr SCBIIH
9199* 19 02 Til Jl C.CITCl 1 NO
•192* 94 IT 71* LO 0.11 t *0SN* 11 4T tDf TO*) I Ikf

0194* IC 41 tOO?' 711 0ITC1 LO (LUCOD.IC 1 STOII *04 943IC *IOtl**i

•191* C9 711 Olt 1 VAkUtS 4l$0 In 4C
71T 1

TIf SUOTTL lalTIILIU *0"COt>MQ0f
TOO f

701 1

702 1

9199* 743 14X7*0

1

9199' 21 IT01 T4* LO "l.SCIHIT 1 ffljffTf 11 Iff U14I1|| Iff
1 INITIALIZE VA*IAILB>

019C* 22 0021

"

T4I LO (SCICTL).HL
919* ' 11 1? T44 LO • •23 1

91C1 * 32 0020" TOT LO ClOTLli).* 1 9QTT0N LINE
09C** 31 01 T40 LO 1.1 1

93C4* 32 0021

"

TOO LO <SC*LCT>,« I SCIQLL COUNT
01C9* 31 21 TTO LO *.*0 t

01C9* 32 0033

'

TT1 LO (LINLf *>.* 1 L.IMC LCNGTN
91C9* 3f 01 TT2 LO 1.1 I

9109* 12 0030

'

773 LO <m*is:n>.i I NilCXN
9101* 21 1000 TT* LO NL.CLINIT 1

9104" 22 OOOC TTI LO (CLICTD.HL t CLC4I SC99CN CONTROL
9109* 4* T74 «0« 1

9104" 12 0030' TTT LO (ST«iCT),« I 5TIING COUNT
0100* 22 003C" 7TI LO <st«;ctm>,i t

0199" 21 0421* TTO LO NL.CK'SIT I STO • 40-CCL aCHllaSCT
0391

'

22 002' " TIO LO (CnT9D.nL t

0114* 2

1

0T2? * Til LO HL.C»>H]T 0 ITH lA.^r.i R.MJ1*44T2'C CAT
1 S TO AW **t QL .v<*FHHl >E I

9199' 22 0031' TI2 LO (SITID.hl 1

TI3 1 1 INXTI4LIZI 94SXC IN*UTS

91IC 12 0000'
Tl*
Tit

1

LO (04T401.* 1 OITA ITTf
019*' 32 oocr* Til LO CLIKCCl),* 1 COLUMN
01*2' 32 0001* TIT LO <LIMC0L<1>,« 1 LINE
01*3* 32 9011' Til LO CStTCTL),* 1 'GET' COLUMN
91*9* 12 0014' TOO LO (GITCTL«t>.4 1 *CIT * Lint

TOO 1
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03M" 21 0000 Ttl 10 HL.O 1

osti* 22 3CI0 Tt2 to cccot:s>,HL i •LOT POSITION
•«tl* )4 0033' Tt) 10 t.CLINLENl 1

•4«4* )C T»4 INC • 1 NONI POSITION TO tC
•401* 4t TM 10 C,4
0404* 0* 11 Ttl to •iSCtSI 1 • LINI t/CCL.t
0*01* cc 04)2* Tt» Oil UtDtOSN 1 CttCULtTf 4N0 STOtf HCNC tOSITION
o»oi- C) 01)4' Ttl Jl S300MT I •ITutN IC-0

Ttt 1

••• 1

••1 1

••) WITH INTttNIL SUI-ITNS.
• 04 1

101 1

0*01' )« ICC) 101 eirsTie LO ••(ttttNf) | GIT STUNS 10
0411" 14 It •OT INO ItN | NtS* 0" uttlt IITS
0*11* t« 40 •01 Ot 40N t STIINC VltltlLI IDINTItllt
a«ii* IT tot to Oft 1 SKI IN 0
•4it* 24 ICtl 110 L0 ML*'V*IS) t tINO STUNS
0*1*' ri 111 OTSTIl to tf(Nt) 1

«*»»• it Tt 112 INO OTtH 1 TIST It INO Ot VtIS 41(4
0«1C 21 1) • 1) Jl ItNCSTtC 1 NO tINO " IfTUIN IC>2
•411' • 4 • 14 Ct 0 1 TIST It NtTCH
0*1'* 21 01 • 11 Jt IiC'STI2 1 tOUNO STIINC
•411' 03 • 14 tUSlt 01 1 Sltl STUNS 10
0*11* CO ITJO • IT Cttl IICtIN 1 IITUtNS IDIS. Ot NUT ttl. IN 01
nir II 111 < oe.nt i IDtS. TO ML
0*2*" 01 lit tot Ot 1 M'tat- STIINC 10
042T' II "0 • 20 Jt ST1TI1 1 L00< IS1IN
042f 2) • 21 6TSTI2 INC ML 1 SIT LINSTm
0421* «| • 22 to Ci(«L>
0*21' 2) 21 INC Ht
e«2c* 44 24 to ll<"t>
0*20' 2) • 2) INC HI 1 tHST TUT CCOI
0*11* tl 121 to «.t t TIST It NULL STUNS
•4|t* 11 • IT Ot C
0*M* Cf •2) •IT 1 IITUtN (1 It NULL STIINS/NI It NOT)

tit 1

04H • 01 02 1)1 NOSTtC to C.2
04))* 04 00 1)1 to • ••
04)1* Ct 112 tIT 1 (I 4N0 IC-2 tQt NO tINO)

133 1

• 34 1

• 31
• It 1

• )T 1

• )• 1 TIST ttllNITII VitlOITT
lit I It NOT VILlOi OISCttDS IITUIN
140 1 INO HITS «I< INVtlt

04>»' )• IT 141 TSTI4I to lt2) 1 TIST tINI >2)
04)1* • I 142 •» 1

gtic 10 04 to NC.TJTtll
04)1* n 144 tttita tQt It
•4»C* C) 0I)»" 141 INVttl
•4>f u 00)1' 41 TSTMl to 4,'LINLIN)
0442* 30 I4T QIC A

0441* It 141 C 1 TIST COL. >LINI tINCTM-l
0444' 11 tl I4t C.ttlllt
0444' ct • SO 1 1

T

•11 1

• 12 1 CONVilT LINI/CCL. ttOH Utlt TO
IS) 1 INTIINAL tOIMIT INO »ICt «IISI
IS4 1 USIt tOtMtTl tINIS 0-1)

Its 1 CCt. 0-)t<»l>
• >l 1 iNTitmt tsioiti
• ST 1 UNIS 24-1
• It 1 COL. (4))*l-2
• ft 1 (COL.t INC Ot tINO
140 1

41 1

•44?' It 0033* • 42 CONttM ID 4,'tINtlN)
0441* )C It) INC 1

0441' tl •44 SUI c

044C* 41 •4) to C.t I CONVIIT
0440* )l 11 •14 to t.sctsz
044'* 40 I4T SUI •

0 •»0* *T 141 to 1.4
0411* Ct •tt tIT

• TO 1

IT1 1

• T2 1

1412* • T3 uidposni 1 It'll Hill *ITN IC-LINt/CSt.IN
• T4 1 INTItNlt tOI>IT

0412' CO 0«)T* tTt C4tt CltC'OS I CltCUtlTt tcSITION
041)' 11 41 • Tt Jt STtoSN 1 STOIC UtClTIO tlSITION tNO IITUtN

• TT
• Tl 1 IOUTInI TO CttCULITE I5SJTICN Ik 0"

• Tt 1 UtOltIS lit tcsItlDN IM «ltllltt 0"IIT
• •0 1 • ituins :t loouss in -l. tttsttvts
• 11 1 LINI/COl.tCSItlCN In IC
• 12

•4»T* CO 0471* 113 CltCtCS Cttt t«IU 1 SIT OIStLIt 'III tots.tgt tINI
•4)4' )t •0)3' ••4 to ItCLINtIN)
04)0' K • It INC t

IDC 11 III SUI C I ctt cat. no.
•4>f tt tl- tUSN tt 1 stvi cot. »c.ce-(tiNtiN-i>>
0440' f* lll to l.t
0441" It • It too 4.1
•442' 1) • to too •• > ) t<40-CCL.tOS> /» • 32-CGL.ICS
044)* CI )t • tl sat t

044)* CI |l 142 sit 1

044T' SI It) to Ift 1

04*1* >t 00)0' 114 to 4, -mucin) 1 SIT >DJUST«INT ttLUt
•4ti* I) It) too 4,1
044C St Itt to 1,4
(400* II 01 It7 10 0.0 1 01 CONTtlaS Ct'SfT INTO LINI
•4»f It ttt too «L,Dl 1 Ht cotTtiNS ot toeitss
04T0* tl OT • tt to 1.7
•4T2* 11 too tot tt 1 l*CCt.lOSN.tot 40 cots.
»4T)' II • 3 • 01 •NO ) 1

•4T1* 21 02 102 Jl I.CILCt) 1 STltTS IT IIT T

04TT" »» 10) to t.4 1 STlltl IT IIT 1.) Ot S

04TI* 30 • 34 CIC 4

04Tf 1) to) CtlCI) • DO t.e
0414' 32 toil- •ot LO <0MIT),4
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•4ti* (t lit •If i (c<mi. "t»e» tooiiti
Ml 1

HI
Mtl* II* 1MUI I (If OIHtlT 'III 40CIIIS

111 1 001 Ifllf CI tINI IN 1
•4TI* II ti III to ••tent
•4I»* II III tut •
•4M* If •14 to ii*
MM* I* III MCI
•4»1* •• III MCI
•4»4* •• •It MCI
•4M* II i* It! IMI •IM
M»t* •» Ill 19 L*4
MM* tl IM 19 4.4
••ir II ii III IN* MM
|4H' It 41 111 01 4M
MS' If 111 144« Mil
*«M* It ICCi 111 ^9 A * t 1 4M44 1

1 flit II HUM Oil
Mil* CI 41 111 If4 ' 4.4
MM' CI 111 lit 1
MM' II II lit 14l>V IfllOM 1 UilNI 111
Mil* •4 til 44
MM' IT •It 4 **tl
MM' CI 111 •If

III
MM* •II ITMUI 1 tfOM CvUOt OOlIttON
MM* •I 41 Hit' III l>9 «V|I4^OlltlC
MM* 11 ••tl' 114 tO tKt MUM K t .Ml19 P40B 1 > (Hit

Mil' CI 111 • If
III 1

•4(1 • lit iMOIni 1 tOlC CUIIOI MIITICN
•411* e •I ••14* 111 tO # If lillNI 1Cat CU'rOI

1

(441* ii •III' 111 10 wt l\B*lHa ll
•441' CI 141 •IT

141 i

•41 l

Mil* •41 HMtff 1 I WMITI ITTIItuTC Iff! 101 CDIItCTII
•44 1 | JUlt MINT 10
•41 1 I

141 I 1

•4f 1 I l» CMIMC'M |>lNt IftlttUTI fITf
•41 1 I IWMIMi MfN ITfilluTI IITIS
•41 1 I • 1 10JUIMO
III 1

•II 1

Mil' CI Mil' 111 CltC4f

f

i iomi. a* itmiuti itti to hi
•41C* M Itll* III i 4 a . * Baa f f t 1 «>«! lit ICIITION
Mil' M *|4 lulu 41 1

1411 14 •III' lit !>0 1 « ( If f IT f

)

I CvMMT ITTIIiUTI tTTt IIIVI
4411 • If III tO • •4 1 to 1

(411 • 14 •It'* lit 10 4 tilt f414

}

1 TO 0
Mlt* It •II 10 0»4
Ml' M Mil* III 10 ItCNlSKI} 1 'till
Itll' 4f Ml II III i fa •
M»C* tl Ml UMIfO to i.CXtl
I4M* 41 Ml >0( 1
|4N' 1| MI •HO 0
M0#* 11 M4 01 I 1 NIH ITM.-C* II CIO Ml 1

I4C0* CI 41 Ml •If 4il 1 tit IM CONltlMNT Of MMtf
•4CJ* II •• Ml M {•UMIfl 1

•4C4* 14 •I Mt MO i*k 1 tlf INK TO KICK
MCI* CI 4* Ml • If ••i 1 IS lllll 4-f
MCI* 1( tl Ml Jl ni.umiti 1 Tit - Utl lt!CK INK
•»c«* 14 It It! 0« t 1 NO • Utl NNITI INK
•4CC* CI tl Itl UMIf t •If 1 SIT I4M« CONIllNINt 0" INKf
•4CS* !• •• Itl Jl I.UMIfl 1

1*01* It) ct Itl MO •CfH
|49|* CI ft 114 • If 111 1 IS INK »-7
•494* || •1 •ft Jl NttUIOIf

1

1 'IS - USI ItlCK »«•!»
1401' P4 Jt Itl 01 111) 1 NO - USI UHITI 4IMI
•401* TT ftt UMIfl tl <Nt>>4 1 TO ITTtllUTI *ILI
•40t* |A ••11* ft! to llCOMIT) 1 TIST III MSITION
•4K* ft •1 Ift CI 1
•401* || •• III Jl NCtUIOITI 1 CNII.IN SINCtl ITTI II STIITS

••1 1 IN lit 111 1
•411* || til INC Ht 1 CN4I.S4INS 1 ITTIS 19 STIITS
•41 1* !• • f tit tl *l» 1 IN IIT ICII
•411* 11 ••II* *|4 tl <0MIT)«A 1 TINIQIAKXtT SIT TQ T
•4«»* II M III Jl UMIf • 1 UMITI NUT ITTI

Ml 1 COMIMf NItt I0ICI Kit IN0
Mt 1 OlIIINIt «4tUI 01 OMIT HILL
••• 1 II Mtf0*10)
Ml I

•4I«* • I IM UMIfl 909 44 i o*ieiN4t o'lit
•4I«* II ••tl' Ml to COMtf >•! 1 MSfOII
•4fC* CI Ml •If

•11
114

1

Ml 1 1 IUI-lfN. TO CltCUtlfl I0*t. 09
IM 1 1 4tflllUfl ITTI Mil IDM. 01
•If 1 1 INT SCI* ION IN 01
Ml 1

III 1 1 UtIO If UlOlff INO MTITf
!••• 1

|«||' tc !M1 CltCITf to 4tM 1 IMII Iff! 09 lOOMSt
•411* •• III! MCI
•41** M IM! MCI
|4M* •» IM4 MCI
•4PI* 14 • 1 IMI •M •IN
MM* »• II ill! M II* 1 IMS. 09 IffltlUfl ITTI
MM* (1 IC lilt • If I.H t TIST (MIC* 0"
|4»f

'

<l •1 1 001 41 t.CHCII 1 OM
•4M' •1 11 III! ei UN i an
MM* It till C41C1I to Nil
MIC* Cf till •If

Ml!
MM* Mil tBITfll 1 tOl* INfllNIl ItTIIIUTI Vlltllll!

1*14 1 MO" STITIN «IIIMLIi
!•!• 1HH' »• Illl •UfN • 1 ll»l 1MM * ii KID HIT to liCITfl.M I

•••1* ii •lit' Illl to 'ITTITTI.I 1

MM* ii ten lilt to 4,(PlK.f> 1

•fit' ii 111'* 111* to <ITTNSK> a l 1

MM* ti ICII Illl to l.«»_»tll>
•III' •• Illl MCI 1 INIIT 000 lITt TO MM
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esoi * 12 00)1 * 1023 10 (NllRDl A 1

0911" 1 102* POP If
Oltl* ci 1021

I02t
102*
102t
102*
1030

1

I

1

1

1

IT

1 RTN a U1I0 IV GTCHtt TO PUT
t t PtXCLl PIOH OP IN 1 tIG.IXTl 7*2
I PQK HITCHING 1G1INST CHAR.SIT

Oil J* P» 1011 CTC29C PUSH 1 11VI ton*
0914* 44 1 012 10 B t C **L) t SC1N LINI PR9H 0*
0911' 21 1013 XNC | N I IT ITT!
out- 41 1034 G7C2II 10 1 IC C0NT1INS Cntt.tr OPIXT
OUT' It 0011' 10)1 LO I.'O'IIT)
0511' at OT 10)6 mi *

0S1C cc 4* 103* HIS 1 1*N0.0P IIT1 OtPSfT IN IC
0111' 21 0 7 1031 J« 2.GTC2S2 1 ST1RT1 tT 1X7 7
0120

'

C| 1

1

1 0 It G 7CSHPT •I C
0122* CI 10 1040 • 1. 1 1 SHIPT t 'IIILS POt CH1R1CTII
012«* 10 1041 OIC t 1 TO ti 1171 7-2
0121

'

20 PI 1042 It N2.GTCSMPT
0127' 1

1

104} CTC2I2 POP Ml 1

0121' C9 1044
1049
I04t

1

• IT 1 CHII.IN 1, IIT1 7-2

1047 INCLUOt CmSTIO
1 041 1UITTL Cxit.SIT Pot 40/10 COI.XOOI!
1041
1010 1

1091 1 Ott ttttarna far chirtctiri on tnt TV aeraanl
1012 character alth cod* a It at •'•••It 9« (tot lino) ta la-7 (tatta*
1011 1

1014 1 var-tlctlly harllantally
1019

0121' 00 1011 (NUT taf » 000000006 1 cata 20 tfact
o»n- 00 1097 d.'b 00C30000t
0*.2I' 00 1011 4a f d oooceoooa
092C 00 1099 fit 000600000
0120' 00 toto tarn OOOOOOOOt
0121

'

00 ioei tfafb 00050000b
0I1»' 00 1042 tatg oooaoooot See APPENDIX C-2 for Character Set

tOL - tSC CO] 40-COl.HOOE SUPPORT CtIIO/11 xrilgn JJ.34. 14
CHtt.si7 pot 40/90 cOL.xcaes c«st*o.i«c

tt-Har-14 12141123

t tasarvoo iTTB-T 0019 1T7HS« C01P 1TTIIP 1CI0 t
IOTLN 0020 C aaarvad C1LCIT 5410 C1LC11 04P1 C1LCPQ
C4LCP2 047t CHtur 0429 CHtST :i29 CHTIL 002P CLINIT
CLICTL oooc CltSIO 024P CUSCI 3901 IN CLUCN 0291 IN CLUCO
CltlCl 0270 CLISC2 0211 CLtSCl 92IC CLtSCl 020' CLtSCl
CLR1C7 02CP cunt 02C9 CONVPM 0447 COOtOi 9C70 CUtPOJ
D Raaarvtt otrti 0900 DPIOtl osit OPIIT 0011 1
ItltlT 013C GfTtIO 0171 GITITi con IN GIT1TT 0)12 IN GITCIO
GI7C7L 0019 GITCUt 0021 IN GITCUt C19C IN G1TC1 0114 SITSTt
SOOOtl out GRILH 0224 GtPHST S729 GtPIT 0129 GtTIL
STCHlt 0201 IN GTCnIO 0207 GTCNtl SOU IN GTCN1 02P0 GTCH2
GTCK22 02Pt GTCH21 0910 G7CH3 GUI GTCH31 0)11 GTCM12
STCN4 0141 GTCM9 0367 GTCHt 0377 GTCSHP 0120 GTC2IC
STC2I1 out GTC2I2 0127 G7IN0« :oit STSTtl 0419 GTJTt2
N INIT4I 0029 IN IN2740 :3B9 IN IN10IL 0101 iNVHt
I LOITTI 04PO L0»OSN :-n LINCOL 0907 LXNLIN
imu 0471 LOOP 0101 L00P0 9111 L00P1 0119 M
NtREIN 0010 Hlllt 0031 »4SmP 1CII NMTl 0091 Nl«72
NUT) 01)1 NOXNVI 0113 KOItl o:ci NOtt2 0010 NOtt)
NOSTRC 0411 NOOt OOCI PlIINt s:cj Pltltl 0431 »$H
PI'LtG 1C91 ICLIN 1720 SCINIT 1701 SCtCTL 0021 SCtLI
1CRLIO 0142 SC»LCT 0021 SCtLIT C201 SCtLO one SC1CLL
Kill 0011 siTcao 0192 1ITCUI 0309 IN ICTCUt out IN it
StttlO 0011 ipttll 0013 3P1II2 C319 SPltl] 0017 1P1II4
STlLt 022C 1TILK0 0230 STSLM ::u STP01N 0491 JTtGCT
TIlTtO 01CC TSTPtt 0431 TSTPtl 34JP TWPULQ 014] TVPU4.1
JOS 1C7I UP31TT 0419 UPOtTO C4IC UP01TI 04CC U*01T2
UP017] 0411 upopos 0412 via! SCtt VIOKOO 9CC2 HtCNlt
ylCntl O0O1 IN UtCHIT 0117 NRCMO 0340 HtCNOl 004t btCHll
NRCH12 0010 HtCnl) 0071 NtCHlt c:i7 UICM9 0011 NICM2
men) oott men 009P atCHt 0311 N«CH7 0120 UtSTLP
WRITRI 0004 IN KR1TRG OltO IN MSTIO Cltt UtSTtl 0171 NtiTII

0497
1100
0219
0291
0914

Ralarvat
0J9C
0401
00)1
02P4
0141
Oil)
0 429
513P
00)1

ItttPatt
00(4
0100

Raaarvad
0021 IN
Ollt IN

taiarvat
0024
0031
out
0400
004) IN
0019
OOlt
0170
Oil)

Crttt rtftranet llttlxg <HI|P vartltn 4.71

tyatal Itft (t a toflnltltn 1 * aelta <tlanh>

1TTITT Hit 117 999 101*1
tTTNSt 1191 497 10201
ITTR.t 411 1017
IOTLN lla 291 7171
C1LCI1 1001 10101
CtLCtT 499 971 730 912 lOOIt
C1LC»2 902 909!
CtLC'O 122 729 • 79 III!
CNtllT 40t 101 779
CHIIT 40 lOlta
CHTIL 10)1 192 12) 7101
CLINIT ]9t 774
CLICTL 7]a 111 779t
CLtSIO 71 910a
CLISCO 471 921 1271
CLIICI 1401 197
CLI1C2 I49t
CLISC) 192a tot
CLI1C4 994a 17!
CLtSCl Itlt
CLtSCT 941 toot
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Ck«SCI n 7*4
ci«SCd 21 S134

SIS SOI*
1410COttvM )*• 421 Ttt T44

COOftDS 474 7929
CUl'Ol 104* 7*3 9331 931
OATH 44* 12S TISI
OMO*S 101* 43*9 419
OH IT 1114 201 i!7 2*4 271

419 4041 7149 724
• S3 970 ••44 9911

•MM T }•?• 291 501
GIT4I0 |4 722'
•If*T| 12 1*4
6IT4TT 2t 72**
Gf TCI 747 7SS tss*
gitcio • 1 7*1*
GITCH III 4IS 712 Till 7199

GITCUl 12 IS*

GITCU* It 7*24
cotst* 119 904*
•000*1 2444 370 392 S 24
SULK IS *7S*
c*.»»st *l* 1Q4 7tl
SOMT 41 19204
S4TIL 1044 1*9 700 7921
GTC241 10344
GTC292 101* 10434
GTC29C 411 4S4 1011*
6TC*l 4244 701 710
fiTCNl 420* 499

4334
GTChIS 444 1*74
GTCHl 4*0 SSO*
6TCHI 4S2* 447
fiTCNll 477 479 4(t*
G7CK4 4*4 4*4 444 4904
stcns 4*9 70*4
STC*4 70S 7134
5TCm4( 24 41 74
GTCrtIO 13 4124
GTCM60

Jj i at*

*

&T [ N3I 11 1* 1244 474 497
S TS74

1

1 1 1 • 929
GTS T42 SIS 12 t 4

1 f 741*
jjjj J*J J* |74
IN SOIL *!**
INVPAR 137 1)9 2904 SIS 111

S20 S22 •*s

LOATTO 121 327 S27 10114
132 9)7*
49* 144 TSS* 7441 7|7*

linlcm 1 OS • 14* 390 S)2 7«S
142 • •*

SIS • OS 9104
t nnit * 79
LBDFV ** 410

L03H 421*
nr* 7734 19*
1094 179 9S9 10219

MASK.* *9t 1019
NUTl 20T4 210
NIITJ 2314 234
*H73 232* MS
NO Id VI 2*S 2424
«0**t 20S 2114
N0**2 231 2374
tfO««l 2S0 2S4*
HQJTtS III • 10*
*0*0* 2C0 2174
9*9A«I S2* 10*
MAC" !** 1*4
»_H*G SO* 1021
ICkfN o* 117
SCINIT 11* 744
JCtCK • I* 310 3 79 74S*
SC*kO 312 391 39**
SC*k« 31 414
1C«llO 91 374*
SCttCT 100* 309 10*1 1099 7499
ICttlT 442 4*S* soo
KIQLl 21 310*
SC9SZ J7* 293 34S 929 794
sirceo T2 3424
SCTCUft 31 724
SITCU* 29 3444
S'iftCO T 74

S****l TI4
T44

SMM1 • 0*
S*AM4 • 4*
STlLft *0* Mil
S TH.«0 *•*» *94
STlLft 1 *•*
STODSN 21* • 74 32*
SMGCT lis* 3*94 177* 7711
TIST40 *QS* *** SOS

net
mi
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f$TMR J47 411 725
TSTM1 84 3

302
173 293e

UOG 14 3 04
URDATO 44 1 • 915
UROAT

1

9714
UROAT2 f 72 975 977>
U*DAT3 910 990 •

U*0Af

T

274 943*
U*0*OS 2ft 349

. .

4 Ji
VI 0*00 SI t 924
MRCHC 47 1 2 3 •

<"tCHO 1 132* 331
JtCHl

1

144 14 94
HRCN12 142 15 2*
tf RChI Jj 1*1 151 Ills
UMCH|4 149 1704
WRCM

s

169 1 7 1 •

WRC*>2 1 1 64
rfRCH J 111 1 8 3i
wtC**$ 111* 2 72
mrchs
UftCrtT 2 T Jt
MRC.H4R 21 127*
URCHRB 31 47»
wRCnf

T

211 2ISt
uasrt.* 321* 342
UISTRO 41 314*
WRSTD 334* 3*7
HRSTtt 31 41*
M«STI6 21 327*
RSTIl 33* 3414

APPENDIX C-4

DUAL SCREEN MODE

Nana : Qual Screen Hdde Support

Description:

This component provides support to the application prograaaer for
using the dual icrttn capability of the TS 2068. Tha services
include opening/closing tha second display fila (Moving tha
machine stack* OS RAH routinai and BASIC structurii) ( position
control* claar icrim and scroll scraan sarvicast and display of
characters. In addition, sarvicas ara provided to control which
display fila is active at tha scraan and which is tha target of
tha currant scraan operation* as well as a Copy Service and an
6m change Service to transfer screen data/attributes within or
tetitoen the t*o display files. "Get* services are provided to
r w turn the current display positi on* the character coda for a
specified duplay position, or the attribute oyte for a specified
display posi t ion

.

"or aasa cf use fro* BASIC, status is returned in the BC register
p air i usually zerc for successful cowpletion and designated
non-zero values for other conditions* The interface froa BASIC
is by means of PCKS'lng the input pareaetars to designated RAH
locations prior to invoking tha service via tha USR function.
See page 4 of the code listing for the aeaory addresses to b*
used fro* BASIC with the supoort code loaded starting at Chunk 7

(EOOOh/573*,).

Attribute and other display controls such as Inverse are taksn

fror the standard TS2063 Systea Variables Csea Usage Section.)
The systea variable VI CHOC is used to determine which display
file is the target of tha requested service.

*e»*: SfTKGOfc CSETMCB 1ro» BASIC - parameter tc VIHCDE)

1 2S(B0h)
1

Norwal (Cisclay rile 1 only)
DM Active (0*2 Open)
CF2 Active
Screen Operations to DM
Screen Operations to 0F2

^roa Machine Code: Node Parameter in A

from BASIC: Hode Paraaeter in V1HQDE
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Description;

«od< >ili>ii of 0> 121 or 1 alll cause an update af the video aede
Hiriiin and the opening ar elating of the second display file
naaoad. Thla invelvos deteraining If there la enough fraa RAM to
otin tha taeand display flla and if »i saving tha llSlC
structures and aechine languaga variables area up and the UDS
(uaar-Oaf inad Graphics) araa dean to Bake apact far tha aechln*
•tack and OS Rah reutines at tha toe of ataory. tha aacand
display fila is claarad ta itron. Tha affected aystea and
iniarnal variables ara updatad ar initialised (see Ueage
Sectlen). Whan raturning ta Mada 0 tha atructwree ara returned
ta thair nereal locations. In thaaa aiadaa tha daaignatad Oiapley
Pile ia active at tha acraan and la tha tapgat of all scraan

Tha aoda values af t and 5 do not affact tha hardeere» but ara
iii*o to radiract acraan operations ta the daairad display file.
Tnis paraits building af a diaplay fila priar ta activating it at
tha acraan.

Tna acraan position is sat to "nova* (tina 0/Col.O) ahonever
SfTnODf (SITMD3) is a«acutao.

n:te: ill acraan orarations of tha IS JOS! Systaa tlSIC
Interpreter including prograr entry f systaa oassagasi

LIST) PRINT, PLOT t DRaM, ate. aerk only in Oitplay
•lit 1.

Navs: CLRSCh (CLRSCB fro* BiSIC - liriimri to CLSCTL)

Incut: Lino Count (l-2*>
Starting Llna hueber (0-23)

Proe Machine Cooa: Lina Count In Register B

Starting Llna In (agister C

Praa ItSIC: Starting Lina Kuabar In CLSCTL
Lina Count in CLSCTL • I

Description:

Clears to backgreund color (PiPtfi) the designated nuaber af
llnee, beginning eith the Starting Line Nuaber. Line 0 alth a

count of 2* clears tha entire screen. Upon return v the cursor
position is at the beginning af the first lina cleared.

Output: BC • 0 for successful ceepletien
•C • 1 invalid paraaeters

(Lina Nuaber Line Count <1 ar >20

have: SETCUH (SETCUr froa SaSIC - paraaeters to LINCOL)

Incut: Nuaber (0-23)
Coluan Nuaber (0-31)

Proa Machine Code: Line Nuaber In Register a

Coluan Nuaber In Rogleter C

Proa BaSIC: Coluan Nuaber In LINCOL
Line Nuaber In LINCOL • 1

Description:

Converts the reaueeted position to internal feraatt datarainas
cHtolay flla addraasf and stares tha values for use by tha neat
display character operation. Nate that once established! tha
aositien is updatad autoaa t leal ly ahan a character ia displayed
so that it is only naceasary ta eat tha paoltion ahan sequential
display ia not desired.

NOTE: The scraan pealtlen uaad and aaintalnad by thaaa service
routines is independent of that used by tha Syataa ROM
(S P0 SN ) •

Output: BC • 0 for successful coapletion
BC 1 for lnvolid paraaeters (Line Nuaber > 23 •

Celuan Nuaber > Line Length-1)
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K»CH» (»?CMB fro. B»SIC - Sirmtir to OATH)

Input: Ckiritti' cod* for chiriclir to bo dlsclayed

20m IC 7FN - Std. TS2068 Character Sot
ton T3 I'M - Std. Graonics Sot
«0H T3 AtH - User-Defined Graphics Sot

from Machine Code: Register 4

'ram BASIC: in DATAB

Description:

Sllpleyi cherector at current cursor position, applying curront
attributes ond cask, '•owe* cursor position on to neat soquontiol
oosition. If choroctsr aould start • mi lino after BOTLN (soo
Usage soctlon) and the scroll count (variable SCIICT) decrements
to leno, tho character aill not b* displayed and return o-ill be
•ado oith SC » J (screen full). If the scroll count doe* not
decrement to lero, the Itrun nil bo scrolled up one line using
tno information in SCBCTL and the no* lino started at the vacated
Line.

Cutout: SC 0 for successful completion
BC 1 Invalid character code
SC * 3 for screen full

Na»o: uajTKG (wSSTSB fro. BASIC - Serine Identifier in PABAMl)

Input: Character Code String

'roe aiachine coos: leartss of siring in ML
Count in BC

*roir BASIC: String Variable Identifier in
Systea Variable PAF.A«s - 23T47 (5CC3H)

Description:

Displays the characters fro« the string, beginning at the current
cursor location and continuing sequentially until the count
empires, OP 'Screen Full' is detected (see HPCr.il description and
Usege Section on Automatic Scrolling). For ths Screen Full
condition, the retaining count is stored in tho internal variable
STRGCT for access by the user.

n;te: Characters cithln the string ehlch art outsidi of the
suppprted range (32 through It* (20H-A4H) ) aill be
ignored. E.g.! BASIC Token codes and control code*
eebedoed in an INPUT string aill not be displayed er
decoded.

Froe, (ASIC. PC«E the code for the string variable identifier into
PAPAHI prior to invoking ytSTPt, e.g.

0005 LIT at'* string
0010 POX 237*7, CODE "a"
001! IF USF. (WRSTPB)OO THEN

(continue)

Output: fC C Successful
SC 2 BASIC - String not found
BC • 3 Screen Full - Reraining Count in STtfCT

(hleCurrent Aedross in String}

»•»•: SCF.01L (SCPLB fro» BASIC - Plraeeters to SCSCU)

Input: Line Count (1-23)
Starting Line kuaber (1-23)

Fro* Machine Cede: Line Count In B

Starting Line In C
Froa BASIC: Starting Line In SCBCTl

Line Count In SCBCTL 1
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Description:

Scrolls tht dttignsttd nuittr of lints up 1 position, starting at
tht tetcified lint nuabar ana inttrtt • blank lint at tht batten
of tht scrolled aroa. Lint 1 eith a count af 21 oill scroll tha
entire ocroon up 1 lino. Upon returnt ttio cursor petition Is at
tht btginning of tht inserted blank lint.

Notoi Sat Usage Section an 'autoaatic' scrolling.

Output! IC • 0 Successful
BC 1 Invalid Pareaetors

(line Nuaber « lint Count < 1 or > 1*>

Moat: GTCIUB IGTChSB fro« BaSIC - paraaotors ta CfTCTL)

Input! Line/Coluan aotltion ae far SfTCUt

>rit Machine Cede: Lino Nuabar in I

Column Nuabar in C

Proa BaSlO Coluan Nuaber in CfTCTL
Line Nuabar in SCTCTL * 1

Dttcrletien:

*oturns in register C of the IC register pair the character cade
for the character ot the designated acreen pasitlsn. If no notch
against the cheroctor set (including the standard and
user-defined graphics) ia feundt lera la returned. (Character
ceao or lore also returned in ».)

Note: Positions 'printed* using the 0»f» technique aill return
sere if they do not aatch agalnat any single character.

3otput: tC • 0 for na find
IC 1 invalid paraaotors
BC • cheroctor code (20h-**H>

Ntae: 46TSTT (CET

Input: »• for STCH1S

DescriDtitn:

aeturnt in rtgisttr C of the BC register polr tho attribute byte
for the cheroctor at the deslgnotod screen position.

Output: BC » 1 far invalid paraaetera
BC • attributt byte

Sit 1 - PUSH
Bit » - MIGHT
Bit S

Bit 4 - PBPft
Bit I /
Bit 2

Bit 1 - INK
Bit 0 /

«!>•: CfTCUt CGtTCUB froe BASIC)

Input) None

Description:

•eturns in tht BC rtgisttr ptir pnd in tht BASIC ppraatter
locltlon LINCOli tht currtnt print position (ahere tht ntat
charactar aeuld bo dltplsyed).

Output: ( • Lint nuabtr (0-23)
C • Coluan nuaber (0-31)

BISK: LINC01 - Coluan nuaber
LINCDl « 1 - Line nuaber

If the last character aas printed at Cel. 31 of line
23 (last position en the acreen), then Col.O/Line 23
aill bt rtturntd.
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Htm,: COFTSC CCCFTSt free liSIC - string identifier in PIMM)

Input:
lourti Lin* (0-23)
Oestlnstien Lin* (0-23)
Sevrc* Display File (1 or 2>
Dettinatien Display File (1 or 2)
Lin* Caunt (1-24)

Pre* Machine Cad*: Seurce Lin* in I

Destlnatlan Lin. in C

Seurc* OF In C
Ceft.DF in E

Lin* C*unt in a

Free MSIC: Faraaeters In string variable, separated by caaaaa.
String Identifier in Systea Variable *al*MI - 2314?
(SCC3H)

Description:

C**i** th* designated tertian af tit* seurce display fil* t* th*
designated aartien af th* destlnatlan display fil*. Th* aaurc*
and d*ttln*ti«n aay a* in th* •»•• display fil*. During a

•ulti-lin* c*py> aaurc* and destlnatlan aperende ar* *cc.**.d in
a tap ta aettea faihlan t therefore, in certain cihi af eperend
everlap th* ep*ratien aay be deetructivcl.e. th* aaurce data
ay b* aedlfi*4 b*f*r» It ii capied. T* g*t th* desired result,
it aay »• n*c*atary te caay individual line*.

Free tlSICi th* fallaaing eaeaple aauld capy Una* I thru 2Q fra>
DM ta lines 0 thru 12 in DF2:

LIT al'»l,0,1.2.13" I'Sterting Lin*
OeDestinetlen Lin*
1'Saurc* Or
2«0*st.0F

13«Lin* Caunt

•0K( 23T47.CC0E "a* (String Identifier tc »»»*»•)
LET CC*USI (COFTSE)
If CCOO TH(M.

Output: *C"0 Successful
SCI Invalid Faraaeters ([><>] er 2: Lin* fco.OO-131

Ll"*«C*unt<>l-2*
IC'2 »»S1C - String list Feunc

•a*: (ICHSC COCMSS fro* OSIC)

Ineut: Saurc* *1" Display 'lie CI or 2}
Seurce '1* Lin* (0-23)
Source *2' Disaley File (1 ar 2)
Seurc* *2* Lin* (0-231
Lin* Caunt (1-241

Fre* Machine Cootl Seurc* *1* OF in b
Seurce *1* Line in C
Seurce *2* OF in 0
Seurce *2* Line in f
Line Caunt in A

Free liSIC: Faraaetera in atring veriakl*. separated
by caaaaa. in th* *rd*r Saurca *1" Lin*.
Saurc* *2" Lin*. Saurc* '1' DF, Saurca '2*

CF, Line Caunt. String Identifier in
Systea variable Finns - 21T4T (5CCJH)

Oascrlctlan:

Exchanges the apecified nuaber af lines bataeen Saurc* *1* and
Seurce *2*. Beth Saurca* aay be in the aaaa Oiaplay Fil*. The

The eaeratian is dene a Una at a tia* f accaaslng th* ta* saurca*
in a tap ta batten feenlen, e.g. t* eachang* lines 1-12 In 0F1
eith lines 11-20 in DF2 aauld flrat eachenge Una (0F1) alth
line 16 (0F2). then line a pith Una IT and *rec**d in this
fashlsn threugh eschange af line 12 alth Una 20.

Fran eaSIC, th* felleelng enaeple aauld oachange linaa 0 thru 4
in 0F1 alth linaa 1-12 in DF2I

LET a>>»0.l f 1.2.S* O'Saurce "1* Lin*
••Source *2* Lin*
1 'Saurca *1* OF
2'Seurce '2' OF
*«Lln* Ceunt

F0KI 23T4T.C00e "•" (String Identifier ta Films)
LET cc-US* (EICnS*)
IF ccOO THEN

Output: SCO Successful
(C«l Invalid Fir*a*t*rs CDFOl or 21 Lin* No. 00-23!

Lin*«Caunt <>l-24
(C>2 E1SIC - String Nat Found
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Haoary USogo:

This oackaga af •chin* cod* routines includes tho felleaina
internal voriablee:

Ni.t

SCICU

Sit*

2 Scroll Control
LSI • Storting tin* nuaber

lotto* Lino - Lino nueber CO-23) otttr onieh
toot for tcroll oill bo aado.

Scroll Count- Nuokor of tlaes * 1 that
eutoaotic tcroll aill bo dene.

condition codo alll
to user.

CHTIL

sitil

LINLtN

cu»»os

0«»C0«

HaSKI

•TTITT

STINOI

SMCCT

ITTnS*

Character Takla (laao Iddroae-IOOH)

ltd. Graphics Character Toblo (Icoo-IOON)

Lino length

Currant Position <Intornol Foraot)
L SI • Coluan Position
HSI • Lino Position

Currant Otialav Pile address

Harking tyte - <P PUS Shlftad light 1)
(bit 0 > OVM )

(bit 2 • iNvcaso
(ait 4 • INK Caaplaaont of PSPII
(bit 6 • PsPfl Ceaeleaent of !«•«

forking lyta - (Copy of ITTI P»

'Cat' Indes - Iliad by CTCMtt

String Count - Contains rooaining eyto count
shan IC-J (Sc'l)n Ml) la
rtturnis fro* tr»t Writa String
l<r,ui VJ5T»D CV«ST«e>.
working l,t» - (Cosy of "aSK >}

Initial >ll»l tat via SJTXCDE (SETnOE) ohen tha secend discloy
fila la first opened ara at follow:

vorioalo •••• Velua

SCPCtL 1T01H
•3TLM 1TH
SC«LCT 1H

CHTIL SOOOH
S«TIL (Intornol to rtaaula)
LINL1M 20N
CUIPOS 1I21M
DPaDD* *0O0H/e0O0H
CT1NO I0M
STICCT OH

tha folloaing ara tha oariablet uaod for passing earaaatars in
liSK. Tha • indlcotai thata initialised by SCTmDI ahon tha
aocond display filo is first apanad:

Variable Noaa Sita balue

0 OtTat 1 OH
* LINCCL 2 OH
a CLPCU 2 1I00H
0 CCTCTL 2 OH

VIMODt 1

In addition, VIOHOD, PtlaNI ond othor aystoo variables Bust ba
avoilabla to tnaoa routinat. at elniaue, chunks 0-3 and chunk T

Location:

This aackoga can aa incorporated Into • aacnino cada »r»grtm
aithin tha aaaary ranga frao chunk « through 7. toking into

display fila is span

H0T1! nachino codo abeve li«T0» is not aaaod.
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Regiite r%:

Other thjfi at docuivnttd for output velueti no claiaa tro eado at
to prtnrvitl«n of any rajisttr contorts eacect for tha if
Recitter ohlch »utt aleayl contain the velut 5C3AH for eccetl to
tha ttanderd aystea variaelet.

automatic Scrolling:

»i initialized, last for tcrolline aill be aade ahan tha print
eotition goal to tha na>t Una follaaing tha botto* lint en
icrtin (B0TLN-23*:*th lint). Condition Cede 3 (Scraan Full) alll
ba returned tinea SCRLCT aill decreeent to zero. If SCRLCT it
•at to tana largar value, than tha pereeetere in SCRCTL aill ba
utad to awtaaatically tcroll tha datignatad nuaber of linet
baglnning at tha apaciflad lina nuabar. at initialized, thit
aill acrall tha antira acraan up. ly aarferalng a »0«l ar
tatting tha variables BOTLN and SCRCTL to tha dotirad values,
autoaatic derailing can ba dene using aaallar aactient af tha
acraan. Nhen aarklng fraa BRSIC it it racoaaandad that IDT lit ba
aat to Lina 21 (15M) and SC*CTL<1 ba ttt to 21 (1JH) to aaeid
cenflict alth tha Edit Lina ahich uaai tha battaa taa linat af
tha acraan. acta that anca SCRLCT eialrei. it aill ba tat ta 1.
If a dlffarant value la detlrtd, it auat ba ralnitialliad by tha
uitr aftar receiving tha 'Screen Full* canditian.

ay aattlng tha SCRCTL variable and invoking tha SCROLL (SCRLB)
rautina any portion of tha acraan aay ba acrallad at any tlaa.

Attribute Control:

Attribute and eeeklng ( lnveree/Over) central inforaatian aill ba
taken free the eyttea veriablei ITTR.P, N1SK.F and F_Fl«C at
defined balea. Theee variable! contain tha 'aeraenent* attribute
centrolt aat via tha BRSIC coaaandt 'IMI, INK, BRIGHT, FLISh,
INVERSE t and OVER, er by directly anting te the aaacifted
locetiena.

aTTR.P

•ODRESS

236*3

CONTENTS

Bit T - »L»SH
t - BRIGHT
S

4 - PAPER
3/

2

1 - IM
0/

236»<. SHE FORMAT IS ATTR_».
USED FOR 'TRANSPARENT'
CISPLAf

!

For tach bit that is sat
to It tha corrttconding
information aill o* tafctn
from tn* current icnin
position iivt'tlJ © ' (rfln

ATT R e

.

BIT
7 PA PEt^COI-PLE'ENT OF INK
5 IN>«CCNPLENENr 0* PAPER
3 - INVERSE
1 - CVER (Nea CXerectere

lOR'd alth Old)

Using Syataa RON Screen Sorvieaal

The follaaing techniaue can be used te build acraene using tha
SASIC caaaandt aucn aa FRINT, FL0T a CIRCLE, and ORAM er etner
Systaa RON reutinea and get thaa inta the second display files

1. Set Node 10 (opens 2nd OF)
2. Build Screen in 0F1 using Systea er

AOL Servicaa
3. Copy CF1 ta 0F2 using COPTSC (CDFTSB)
*. Set Hose 1 (0F2 ta Screen)
J. Sat Node 4 (DF2 at Screen/Operations ta DF1)
6. Build Screen in DFI uaina Syataa ar

•01 Servlcea
7 . Set Node BO (0F1 ta Screen)
B. Ga ta Stea 3

The eeitching af tha acraan fraa ane display file ta the ether ie
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V i I I I V s

nhan tra aacond display flla is actio* at tha icrxni an* systaa
ssagas such as SCtCLCTt Trur rapertst or usa af tha INPUT
coaaand alll not ba niaibla and tha aystaa nay appaar ta ba
hung". Indiscrlainataly prasalng bays aay ba filling tha
'mviaibla* Edit Una aith "garbaga* thus furthar aggravating tha
tltuatien. Tha ON EH facility can ba usad ta lntarcapt soaia af
tnasa situatians and sat tha aiaaa aoda ta usa Display Fila 1 at
tha icriiii in »r«mr that tha aassaga can ba s*an and raspsndad
ta. Otharaisai it is nacasaary ta bay in and aiacuta fraa tha
!dlt Lina althaut talng abla ta saa it.

•01 • atC 00* BUlk SCRIES "OOe SU»»0,RT CRIIO/U vartlaa 10.14.14 14-ntr- 14 121*7130
•SISION LIVIL CONTROL 103S. SIC

1

t

1
a

f

1

1

•l«l 401 - ISC 004 0U1L SCREEN >DDI SU»0iT

4
T

1

1

ic

*

*

1

ii • a
12 1 a TI"1« a
ii 1

i« 1 a a
ii 1 a Niafi Bull SCREEN NOOt SUPPORT •
i* 1 • •
IT 1 • ISC NOI 004 a

II 1 • VERSION! 001 a
If 1 • iutmori c. coi:oi»« a

11 1 a 01TII 1/04/04 •
11 1

11 1UITTI •tRSION LlVEL CONTROL
1» |

11 I

la | •IRS1CN
IT f

11 |

It | •tl i/i/ta enciNiL
11

32 SUITTL DEFINITIONS
33
34
]S
ja aaaaCEPINiTiONSaaa*
37
It INTERN WaCHIR URSTRC.SETCURtCLRSCNt SCROLL
1» INTERN CTCH4P GET4TT .CEtCUR
40 INTERN •RCHRt a>STat,SETCU3iCLRSC9.SCRLt
41 INTERN ITChRB T»T« ,4f TCU4
42 INTERN SiTNCOE.SETHDS
4] INTERN CO'TSC C0»'S»
44 INTERN E'CHSC EXCHSS
»» 1

Itll 4* sea si •:u 24 24 LINES
•troi 4T SCIhIT <:u 1T01N 1 SCROLL CONTROL INIT I4LI 24T ION
• 1000 41 clInit e:u 1R00N I ClEIR SCREEN CTL. INIT.
•ICOO 4t CnRSET e:u 3C00N I RC» CN4R.T10LE-100N
••alt' to CRRnST fiU CURRST3-100M) IST0.CR1RHICS CN1RS.

51 1

•0(11 92 CHNCVI0 e:u 0E4EN I ROUTINE IN RCN *>T€NSICN
•IT20 93 RECLEN t :u 1T20H : routin; in hcn; <c»
•JOrt 94 INIIIT f :u 30'1» 1 ROUTINE IN HOME IC"
•111! 99 ••24 f ;u 111JH 1 ROUTINE IN NOME RCN

94 1

•tOPR 9T HREIRT f :u 0»»" I n;hE RON E«T. SELECT PCRT (SIT
•00"4 5< 0HHS0T E3U 0'4N 1 00C« H0RI2ONT1L SELECT PORT

91 1

•»c»« 40 vias ;;u SC«4N | STSTEN V4RI40LES
•SC50 41 CM.400 E3J 9CS0H |

•1C45 42 STX fNO e;j 9CS9H I

•icrs 41 UD1 c;u SCTIN I

•3CT0 44 coords s:u 9C TON l

5C40 49 1TT1.R e=u 5CI0H |

icos 44 ais> a t :u 9CIEN |

• JC»1 47 •_»L«6 •;u 9C91H 1

•9C02 40 RANTCR EiU )»:> ;

• 1CI4 49 HiHT t-.u 9CI4H |

•9CC2 TO vionoo e:u 9CC2N I

•tcci Tl RAR4K* «;j SCC3H 1 (L0C1TI0N 23T4T)
•4040 T2 orives t:u 4I40N 1

• 12C0 TS Insertsi csu T400N-0RIVES
•01*0 T4 "OTESZ e;u ORIVE S-4000N
•»TC0 T9 OISTT e;u orrmh-no«esi«i
• »TC0 T4 • II e :u 0ESTT-4000N

TT
•1010 TO •IITIL Eau 1000N

?»
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0000*
0001'
ooo» •

20
CI 0044"
C) 0011*

0007* 0000

0001'
oooc

ooot*
OOlt'
0011'
0011*
OOIT*
OOlt'

0011*
00>f •

0011*
002'*
oon*
0020'

C) 01 IT

'

1100

CI 0104"
0000
0900
0000
0000
0000

CI one
CI OJOC
CJ Olfl*
00
C) 0101*
1701

0011* CJ 0127 *

•020* It

••lf>* KM

•Oil"
•Oil'
001* •

••>*•
••>•*

MM'
•m*
••19'
••II"

••»••
•041*

•0*4*

••»»•

••»•'
•0*1*

•»4»*
••11*
••14*
••It*
••If
••••*
otic*
••>•*
••»•'
mi*

•ll«*
I*
till

4000
••

••

• 0

0000

•000
••

CI 0101'
CI »4fl*

It ••••*

co otti*

•04C* CO •tio*

M 10
0» O0C4'
fl tl
01 O0C4*
CI
ft 10
II II
ft 10
II II
OC 41 IC7I

12
II
• 4
II
•I
IT
•I
• I
••
II
• 2
tl
14
tl
tl
IT
II
tl
100
101
102
10)
104
I0S
tot
107
101
191
110
111
111
111
114
us
114
117
III
111
120
121
122
121
124
111
121
127
121

1*0
111
111
III
114
111
lit
117
111
lit
140
141
141
UJ
144
141
144
14T
141
141
II*
lit
111
ill
114
III
tit
117
111
lit
III
Ill
III
III
1*4
141
111
147

lit
111
in
til
iti
174
»tl
ITI
ITT
III
Itt
III
III
III
III
114
IIS
lit
IIT
III
lit
110
111
Itl
Itl
114

01T1I
NICHUI
HtSTIII

SITCUII
CltCTl

CIMCII
S»»«!0
S'IMI
Sf»«2
If ••()
SITCTl

OTCHIII
617*711
CrlTCUIl
VIHCOI
SITNOII
SCICTl

SCUtl
I

ICOMII
I

IIICHSI
I

I

I

I

I

I

IOTIN

JUI771 INfUTS 1N0 INTIIIS

••flflNITII INfUTS 1N0 INTIT IOINTS flON IISIC**

KITH
ODUU 101010
IT I7144CI0O0M)
CICl"ll I00IISS

Dlfl
Jf
Jf

01 fu

Jf
Oif«

J»
Dlfu
:c«
!!<«
cem
Ct'N

jf
jf
jf
01 ft
jf
ClfH

2ON
moo
NISTIO

SITCIO
1I00M

ClIJIO
0
0

0

0
0

S7CHI0
0(7410
GITCIO
0

STH0I0
170111

I 0474 ITTf nan IISIC
I INK) TO U4ITI CH1«»CT|I
I INTIT TO NUTt SUING
I (••• filial «bo».)
I SIT CUUOI MUNITMS
I UNCOl"CCl. (0-11)
t uiicolm-lini co-:n
I IN7IT TO SET CUJSO* 'DSN.
I Cl!«« SCUfN CONTIOU

cLKCTfsmrtxG unc no.
I CllCTL*l«UNC COUNT
I INTIT TO Clfll SCMIN
I NOT UStO CIIICNNINT ONL T

)

I

I

I

I *0(T* CONTIOl FlON I4SIC
fomi7 is *s »oi l ihccl

I INTIT TO GIT C»1«1CTII
I INTIT TO C(T 4T74IIU7I
I IN7I7 70 CI CUISO" *0SN.
I VIOIO aOOC C3N7IOL
I IN7IT TO SIT HlOIO NOOI
I SCICll CCNTICl
I SCICTl«STllTING UNI NO.
I SCICTlM'lINI COUNT
I INTIT TO SCIOI.I

I INTIT TO CCfT MOM Of
I (III NUT ftGI)
I INTIT TO (ICH4NGI SCMIN
I (III NUT fltl)

1TJ44
175*5
17141

1 7 5 51
57151
S7S1I

57554
171ST
1T1II

S7SII

17J71
17J74
17177
S73IO
11)11

S7JI4
17JII
17311

17401

17411

SUITTl CT

SCUCT

I

I

I

I

CNTIL

situ
UNUN
CMIfOS

OftOlt
Mill

4TTITT
I

ITtNOI

STIOCT
I

Iflll4
ITTNS*
I

CO'TSI
IICNJI

I

I

I lOTTOn UNI (UNI IfTfl
I NNICN ICIftN IS CCKSIOI'CD
i fun. iutcnitic semi
mil it ooni if scuct

I OGIS NOT OICUNINT TO 0.
I SCIOll COUNT • 1 fluS NO.
I Of t:»ii iutonitic scion
i mu • ooni.

1T1I1

•TltO

0«»«
CIM
Off.

Oiff
Cffl

C|f|

Off!

OifN

Otff
01 fI

J»

OIINST
ION
II11N

40OON
•

ON

• ON

0

•
•

COfTSO
IICHSO

I 1DOMSS Of CNIItCTII Ttlll
I CDI'IUITS TO TS204I STSTfN
I ION)
I tOOHSt Of STO.CIHNICS Til,
I U»l IfNCTH (12>
I CUIMNT fOSITION CtkTCINIl
I fOI«*T>
t CuflINT OlSfllT fill IOOIS.
I NISI TO II IfflllO TO
I OSSfliT tNlllCTUS
I CUIMNT 4TTIIIUTIS

I INOII fOI IOJUSTINC
I CH.COOI IN CTCNII
I IINIIhlNG COUNT flON NIITIS
I NNIN 'SCIIIN fUll*
I

I 4TT4IIUTI NISI

I I11J.C INTIT TO CCfT Of
I IIIIC INTIT TO IICN1NSI Of

STltl
17311
STltl

STltl
17*00

17401

17*01

ST401
17*01
ST40T

17*01
17*11

SUITH NIITI CN1I1CTII

10 1,<04T*|)

cm ioitti

icnoii cm iifoiN

Cf
Jf
Cf
Jf
fUSN IC
Cf ION

ION
Ctlmfil
••In
•C.lN<ftl

I N|l| HON IISIC INTIT TO OIl'HT T»l
I CNIIICTII NttOSf COOI IS IN '0*7*1'

I INTIT MI Tn COOI IN I

I SIT ITTIIIUTI 1NO Nl»« CONTfOll

I INTIT TO USI ITTIIIUTI UllUtS IN

I MTCINll vlltllltS NITNOUT IC101DINC-

I 1010 IISISTIIS fOI CU"l»r POSITION
I IC*CUi|0> fOSITION »«0« 'CUI'CS'

Nl«otSfiiT fin looms fiON 'Ofton
I4C0OI PCI CN*I. TO II OISfllTIO

TIST *4lI0 UNOI
« 10"

Jl
Cf
Jl
to

C.XiCNll
t|H
ClNNCNll
•CiCUOC)

> I4N
Sill CUISOI fOSITION

I TIST If ISCII fllNTIIlt ClON-TfN)
I TtS
I TIST If ITO.CUfN|CSCI|H-|lH>

I USIi-OlflNIO C«»f»ICS<IOH-»»N)
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004ft" 03 its OIC 0 1 40JUS7 lOOICSS-lOOH
OOftT

* 04 TO lot 1uo TO* 1 40JUS7 P04 I«3(< INTO TAOLC
004t *

1

t

oc It? JO UIC**I

3

0041* IC 41 0031* Itt M4CH11 LO ICtCCITIL) 1 4004ISS OP 044PHICS TAIL!
004P" 04 40 ISf SUO 4ON 1 40JUS7 P04 INOII INTO T4ILI
OOTI * It 04 200 Jl IC*I3
0073* tc 40 0024* 201 HICHI2 LO •Ci'CmTIL) 1 CH444CTII T4ILI
0077" It 202 MOCNll II 01. "1 1 OI'POIN.tN OISPLIT PILI
OOTI* 14 00 201 LO H.4
0074" 44 204 LO L a 4 1 COOI IS INOII INTO TIOLI
oort* It 201 400 NL.HL
oorc* 2t 20ft 400 HL«nL
ooto* 21 207 400 HL «**L

0011* 00 200 400 Hl»«C 1 ML PtllL PITTIIN IN T4ILI
00 TP* CI 200 too OC
0000* It 210 II 01.Ml
0001 * ft 211 LO ItC 1 T|IT IP INO OP LINI
oooi* JO 212 OIC 4
0001" JA 0033 * 213 LO •(LlNLINl
0000 " 20 ts 214 j| N2 . tflCN14

OOOO " ic 211 INC A t ST4IT OP NCU LINI
OOlt" OS 214 OIC t 1 IUNP LINI NO.
OOOI * 4P 217 LO C.l 1 LINLIN»I«ST4IT OP LINI
OOOO" It 01 210 JO NlCkflS
0000 * )C 210 MICH14 INC A

OOOO * tt 220 MICN1

I

c • c 1 TUT IP ST447 OP LINC
OOOP" DS 221 PUSH DC
OOOO" CC ooco * 222 C4LL {•TVPULQ 1 TOST IP OPP SCICIN
tots' OS 223 POP 01

224 1 Mill TO »UT CM444CTI4 IN D2SPL4T PILI
0004* ft 22S MICH2 PUSH tc 1 CU4S00 POSITION
tots* is 224 PUSH ML 1 0I1PL4T PILI 404S.
0004* S4 0031' 227 LO • l C*4S(l>
tott* 04 M 220 LO 4.-1
OOOO* It 22t 404
tote* jt 0| 230 JP CaHICMS 1 IP IOIINS NIK INTO OLO
totf * 0* 231 INC 0 1 l>-| IP I0IIN6 «0 IP NOT
tQfP • It 232 HICM3 404
0040 * IP 233 044
0041 * tp 234 SOC 4t4
0042 * 4P 23S LO C.4 1 C«-l P04 INVIISC >0 IP NOT
0041* Sf ot 234 LO 4|0 1 SC1N COUNT
0043 * Aj 237 4N0 4

0044 * ft 230 l> 01. XL
004"" ot 230 HICNS tl P.4P"
0040 * |A 240 LO •t(OI) 1 OLO tIT 40H
004t" 40 241 4 NO 0

0044 * AC 242 HOI (HL>
0040 * At 243 >0I c 1 IN»CIT !• C—

1

004C* 12 244 LO (OOlt 1 UP04TI 0ISPL4T PILI
0040* 00 24 S II 4P.4P*
0040* |4 244 INC 0 1 NI«T SC4N
004'* 23 247 INC HI I NOT ITTI IN CN4I.PIL1
OOOO " JC 2«l OIC 4 1 TIST IP MOII SCANS
OOOI * 20 P4 24t JO NI.atCHS
0003* IS 2 JO HICN7 CIC 0 1 •OJUST OP »0«S.
0004* ft 2S1 II DC* ML 1 OP 40IS. TC NL

0003 " CO 0443 * 2S2 C4LL UPC1TT 1 UP04TI »Tt«HU*e ITTt
OOOO* 11 233 POP ML 1 STMTINC 409MSS
004t* CI 2S4 POP OC 1 CU«S0» POSITION
0004 " 0w 2SS OIC c : •OJUST CU1S04 POSITION
OOOO" 2S 234 INC ML i 40JUST 0« 1D3ICSS
OOOC" CO 043S ' 237 U4CHIT C4LL STPOSN i STOIC NIK POSITION
OOOP* 01 00 2S0 6C30MT LO C f 0 i • ITUIN ICO
OOCI" tt 00 210 IIIICT LO 4.0 I INTI4 H|4| Hi TN C N0N-It»0
OOCI" Ct 240 417

241 1

00C4* Of 01 242 IMVPAI LO C.l IITUIN IC>1 POI INV4LI0 P4t4>CT|IS
toco* It tt 243 Jl [••IT

2 44 I

ooco* ]l It 24S TV4ULC LO 4. SC4S2 t TCST IP Ntw LINC IS CPP SC4IIN
00C4* to 244 SUO 0 i ••LINC NO.
ooco* S7 247 LO 0.4 i S4«c in g

oocc* 34 0020* 240 LO 4,(007LN> 1 SIT I07T0N LINC
IOCP* t4 240 CP 0
OOOO" 02 0421* 270 JP NC.U»0»01N I. ON SCI-CW - ICTUtM TO K4ITF tH»4.

271 VIA U'OTI INO ST04C POSITION
0003 * JA 0021' 272 LO 4.CSCILCT3 1 TfST SCIOLL COUNT
0004* 30 273 OIC 4
0007" 20 01 274 Jl Ni.rvpuii 1 00 »UTO»«TIC SCIOLL USINS SCICTL
0003* 31 01 273 LO 4il •IINITI4LI2I TO 1

OOOO* 32 0021* 274 10 CSC4LCT3.4
OOOI' CI 277 POP IC
OOOF' Ct 271 POP OC 1 OISOIO IITUIN TO HIITC CM44.
0010* 01 03 27t LO C.3 1 •ITUIN IC'I POI SC»ICN PULL
ooti* II 00 200 Jl I II4IT
0014' 32 0021 ' 201 TVUll LO CSC4LCTI.4 1 UPOtTC MtUILI
0017' CO 41 0020* 212 LO IC.'SCICTL) 1 gct seen cannon <ST«IT|kG LINI

213 1 •NO LINC COUNT

)

0010' CS 0141* 204 JP SCOLO 1 •ITUIN TO HIITI C»«». VII SCIOLL
201 |

207 SUOTTL HIITI STIINC
too I 1 Mill PION I4SIC INTIT TO
100 1 1 HIITI CMtltCTia STIINC TO scaciN.
too I STUNS IOINTIPIII (C".COOI) IN

201 I 1 STSTCN V1IIIILC ••••«• «I SCC3M
OOlt" CO 0400* 202 MISTIO C4LL SCTSTIG 1 OCT STaiHC »l«.«0«J. TO P>L

OOPI" CI 113 IT I 1 STIINC, NOT P0UN9 01 NULL STUNS
104 | 1 <0C CONTIINS STITUS)
20S 1

104 I INTIT PION MICMINI COOI KITH
207 f 1 IOOIISS OP CM4I.C00I 'STIINS'
201 1 1 IN ML INO LINCTH IN IC
Itt 1

01P1" CO 0442* 110 NISTISI CILL LD4TT4 I SIT ITT4IIUTI INO M4SI CONTIOLS
•OPS" Tl 301 NISTLP LO 4|CNL> 1 SIT COOI
OOPI" II 302 PUSN ML 1 StVI IOOIISS
•OPT" CS 103 PUSH tc 1 INO COUNT
•OPO" CO 004C 304 C4LL KOCmOI 1 HIITC *4*

OOPS" TO 10 s LO 4,C 1 TIST IP COOS
•OPC* 10 304 01 0

ooro* 20 01 107 Jl Nl.MlSTIl 1 HIT IP XNVIIIO COOI 01

101 1 1 IP SCIICN PULL
OOPP* CI lot 401701 POP IC 1 COUNT
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0100" 1

1

J 10 PQP ML t AOORtSS
0 1 01 * 23 31

1

IftC Mt 1 M|IT CMAR.
0102 *

00 312 Of c oc 1 AOJUS T COUNT
31

S

LO * tO t till l| AAbA

:J: , JjJ20
ill

%lT MB If i t ulTII Hit Fit AM

BID g|
it ?

1 K 1 urn ag
1

0100 * ii a 1 (If I
pg 0

1

319 C* 1 t Titf ii iwiiriirkiiifi ^i><ia
1 III I IP UN*|bUbN A AI D LB9C

0101' 21 P2 120 JO Z,NRSTft) 1 CONTINUE
0100" 11 321 •or* ML t mmaihim; count to ml
oioe* 22 00)1* 322 Wat 11 / 1 #IM"B hUUn

•

0111" 11 32 J •0* ML
mi* 01 0) 324 10 C 1

3

on** 0* 00 32 S

• 110" CO 32* 'IT
32T

TION CONTRCL XOOS.SRC

329 »U ' ' L Py»*iIUN t DMT H L.L

339
OUT* 331 SITCOO

"

t Maaa una iitt/ iiiigithi
1 "ft '"B" ItlK IRTITt PAHH|IIf ]
1 Iff LtMLCL

OUT* CO 40 OOOT" j j j LB If .(llttfCI \

33*
1)9 f fTCURI

0111' cc 040C '
3 3* riii T 1 T *Af

one cc 041O* 3)7 CALL CONVPM 1 C SUVf IT TO IkiTFtfMAi fnrmf
mi' CO 0*29* 330 FALL UtflfClM 1 fll fill ITI A f% Inlitt >>

•124" cs OOOf* 339 JP VBG0IIT filial # all
1 •U"ff

1

J*2 •UlTThi »fc MULL
3*3

J344
J

• *»
•WT" #4* SCRLOO

I

1 M|t| POO" BASIC flNTOT TO ICtOLL
)4T I SCHtH

•UT" IC *• 0029" 340 t A If* ##fb alf*Vft%LD ICt C SCRCTL J t 6CT CONTOOL XffPO*
3*9

•120" 339 tractit DLL • Hill uWat #latini 1 a aa If*
1 Mill MITtl LQHTaOLS IN lb
1 l"N0« 0* L I MIX

3S2 • flittITta/ 1 tal as n
I L"»T»aTiM6 LINE Ny a

• 120" TO )S 3 L8 A tO flit MAI lAlf
1 Tf»T VALIDITY

owe AT 114 1

•wo- c* O0C4" ISS JP ItZNVPAR 1 ItfQR IP C0UNT«0
• 1)0" 01 39* 000 a*c
•111" fl 01 39 T C* 1

• 111* 0* 00C4" )S 1 _IB f* |by|>|J F ( i Mf rmn. IIIMI fl •.l>«l
1 t"*>D* IP ••LCI

• 11*' M 19 ) S9 C * 2 S

•111" 02 00C4" 340 I i U*' IP S*Cp<4
0110* CD 01*1 * 3*1 fall tr ai nbill KHD t nn trini

I DO jb'DLL
• 1)1" C) oobp* 3*2 JO CQDCRIT

3*7 1

• 141 * cs 3*4 SClO "USh 9C
• 142* )| 11 3*3 L0 A • I CR I

X

1 C1T ITAOTlNC LtNl IN IhTIANAL P00NAT
• 1*4* 01 )** SUl c
• 14ft* *| 1*7 LD • A

• 14** )A •0)) " 3*0
ei4«* )C 3*9 lie * 1 C OL • 0
0141 * 4P 3T0 L0 C•
01*1" C| 0*34 * IT 1 Call lnou
01*1* g i 372 •o* oc
014P "

1

}

37 5 PUSH ML 1 SAVE STAITlNO AQAS.
0130" c s 374 **U$m bc 1 (AVE 0* 16. IC P0A EXIT
0 1 SI " 70 ITS TISTA0 LO A|L 1 TEST If AT START 0* 0LCCK
0 1 S2 * 47 3 7* AND A

01SS* 21 iC 3 7T JR 2tTfcTtl.lt 1 YIS
01 SI OT 370 RLCA
0194* 07 3T9 RLCA
0 1 ST ' OT 310 RLCA
01S0" 4P 111 LO Ci * I GIT NO. OP LINES TMIS IL0CR
0 1 St

'

}( 01 3*2 LO A »

1

01 so * 9 j 303 SUE C

01 SC " || 314 CR 0 1 TEST AGAINST TOTAL LINES
01S0" jl 4A 319 JO CtCtlLK 1 TOTAL GREATER TmAN TmIS ILQCK
015* * 7| 30* INSOBLR LO A • 9

0100 " 0* 00 LO • 1

0

I REMAINING COUNT
01*2 " cs 3*1 •u*m ac
01*)" 47 39 9 COO* LO liA t l»LtNES T«IS ILOCK
01*4 "

01 01
J!?

LO C »

*

1 C*1CAN COUNT
0 1*0" 7| 1 AAIA A a. *LOOPS LO
014T "

CS 392 •USN sc 1 SAVE SCAN COUNT
01*0' O*1 191 RRCA
01*9' OP 394 OCA

39S *tCA I CALCULATE NO. OP BYTES
0 1*0 * 4P 396 LO C » *
01*C 0* 00 39T LD 0«O 1 0C*32*> OP L XNES
oi*e* eb 390 LG3P1 Ex 0E>*L
01***' 21 P*EO 399 LO HL»-20M 1 GET AORS- OP PREVa LINE
0172" 10 400 A00 HLfOE
01T3" 00 401 EX 0E***L I TO 0E
01T4" IS *02 PUSH HL t OISPLAT PILE AORS.
017S" to 00 403 LOIR I 00 NQtfC
017T" 01 404 OP ML
0170" 24 40S IMC M 1 MEAT SCAN LINE
0179" CI 40* •OP OC 1 SCAN COUNT
017A" 00 40T CEC C
0171* 20 09 400 JO NZaLOOPQ 1 MORE SCANS
0170" CI 409 1 RCSIOUAL LINE COUNT
0I7E" 71 10 LD A * 0
017P" *T 411 AMD A
0100" 20 04 412 JR 2tSC*L*T t DONE
0102" 2t 00 413 LO L • 0 I START OP NEXT ILOCK
0114" 10 cs 414 JR T E S f A3 I 00 REMAINING LINE(S)
Oil** CI *19 SCRLXT PQP OC ! 0* It* AC
0107" 01 I STARTING AORS. TO DE
QUO" cs 41T PUSH oc 1 SAVE GRIG.9C
0109" *0 410 LO t.A 1 NO. OP LINES SCROLLED
Oil*' 2* 00 419 LO M,0 1

one 20 420 AOD ML.-L I 32«N0. flP LINES*
ODD' 29 421 AOO ML t"ti 1 MO. 3P ATTRIBUTE BYTES
one 20 422 400 ML.-L I TO BE SCRCLLEO
oibp" 29 423 • 03 MLi**L I

0110' 29 424 AOO ML.hL 1
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0191

"

44
OH I

* 40
0111' 42
019*' 44
0191

"

cc 0492 *

0190* It
0199" It MCO
019f 19
0190' 10
0191 * CO 00
01A0* CI
01AI' 19
01A2' • 0

till' so
Oil*' »r
III)' 00 01
01AT" 10 *9

01*9* 4»
Oil*' Tl
1111' «l

01 AC* 4f
0149* CI
0141 * T9
Ol4r" || |2

0101" 09
0101* C)
0101* 01 01
Olli' CI
0100" 10
0107

"

21 MIO
01IA" 19
0100" 10
010C* 01 0020
OlOr* If
01C0* 10 10
0 IC2 *

1

1

0 ICS * 24
01C4" CI
01CS* 00
01CO* 20 10
OKI" CI
01C9' TO
OICA' AT
01C0* 10 • 9

• ICO* 11 M20
0100' 19
0101* CI 0111'

429 10 • •»
420 10 CiL
427 10 ittO

421 LO Lit
429 COIL C4LC4TT
410 l< 01.»l
411 LO NL.-20H
411 400 MlfOE
411 II 01.«L
414 LOU
41) »0r oc
410 LO 4.C
417 100 4.0
411 OIC 4

419 LO C.«
441 LO Oil
441 J« CL01C0
442 f

441 Stilt LO C.4
444 10 ill
**1 1U0 C

444 LO 0.4
447 IC
440 LO 4.C
44 9 JO L00»
410 I

411 Still OIC 0

412 »UIH •c
491 LO C.I
414 )TII«0 »U$H • C

499 STUM • 1 OC.Ni
41* LO NI.-720H
417 400 HL.CI
411 c> 01. XL
419 LO IC.12
440 •USX HI
441 ion
442 »0r «l
4*1 INC H

444 OOP •c
441 OIC c

444 JO m.sTiiKO
447 for •c
441 LO • ••

449 4X0 4

470 Jl iiumt
471 LO 0I.-7I0H
471 100 Ml, 01
471 jr TISTAO

I COUNT TO IC
I

I 401$. TO "L

ML
I

I 4011. Or MfV.ITTI.OTTI
I

1 MK.ITTI 01
I ICiCll ITTOIIUTIS
i ooie. oc
i staatins ixni
I 400 DO. 0* LINIS »0»C0
I LOST LINO SCIOlllO

I CLlll 1 LIDO
I CII4I 9ACAT00 LIM AND ACTUM

I 40JUST TOTAL LlNl COUNT •» NO.

or imis this iloci

i load a no. or lincs this oloo

i adjust total linc count-i

474
471
477
4TI
479

0104" 400
0104* 10 4) oooc 411

412
0100' 411

414
0100' TO 41)
0109' AT 4||
OIOA* CA 00C4* 417
0100' 11 411
0101' ft 01 419
0110' OA 00C4* 490
Oil!' M 19 491

Oil)' 02 00C4* 442
0110* CO OIK* 49)
0110' CI OOM* 494

49)
494

0111' cc 0IA2* 497
Oiri* Ci 491
Oiri* II II 499
Olf4* 91 100
01')' 47 )01
01l»" 14 00))' )02
DIM* sc )0)
MM* 44 104
•in* CC OIIA' )0)
OlM* 90 )0I
01"' )9 107
0200' CI )0I
0201* 0) )09
0202' 70 910
0201' 07 111
0204' 07 112
020)' 07 )l>
020A* 4* 114
0207' 11 01 )1)
0209' 91 114
0204- 10 )1T
4201* 11 47 111
0200* 71 )19
0201 ' 04 00 )20
0210* CS )21
0211' 47 922
0212' 01 01 )2)
0214' 70 )24
0219* C) )2)
0214* 14 0» 111
0111' 0' !27
2211' or )2l

021*" or )29
0211* » 9)0

IJIC 01 00 9)1
0211' OC ))2

on»' 1) IS)
0220' )4 ))4
0221* IC 91)
0222' SI 00 ))l
0224" 11 1)7

SCAN COUNT
I SAM SCAN COUNT

aois. or rnv. linc
I OTTI COUNT

t 00 NOV!

I TO NOT SCAN LINC

I TCST ir KOI I SCANS

I ICKAININS LINI COUNT

I ADJUST TO LIM 1

SUITTl CLtll SCIIIH
I

I

CLISIII
LO IC.CCLICTL]

ClIlCNI

I IC'IINI COUNT
i Ni*or aooicss

i mil rioN iasic into t to clcai sciiin
I OIT CO»t«Ol I4»0.

I INTIT WITH IC-llm COUNT AND
I STAITINC LINI NO. rol ClIAl

CHIC2

LO A.I
4N0 A TCST 941I0ITT
J» 2,IN«r>l 1 liioi ir count.

o

100 A.C
cr 1

Jl C.INrrAI 1 liroi ir l.Cd
cr 2)
jr NC.IN>rAI 1 tiioi tr o»c>2!
C4LL CLISCO 1 00 JMVICI
jr COOOAIT 1 • ItiilN ICO

C4LI LOATTI 1 SIT ATTISOUTI CTL
rul" OC
LO i.lC'SI 1 CONTIIT TO INTIINAl *>0*NAT

SUO c

LO • •A
LO a.clinlCn)
INC A 1 SIT TO COl.O
ID C.A
CALL mio 1 SIT ADOIISS
LO 0.0
LO cc t SA«I roSITION
ror •c 1 one. IC
rum 01 1 )•<( cuiso* rosiTiON
10 A.

1

SIT • or 11*11 THIS CLOCK
•ICA
• lC4
•LC4
LD C.A
LD A.l
SUl c

cr 1 1 CONrill TO TOTAL LINC COUNT
J> CCL'SCT
LO 4.1 I no. or UNI)
10 1.0 ICNAXNXNS LINIS
•UIH IC
10 III
LD C.I 1 SCAN COUNT
LO A.l
ruSH c
»«o 7

• «c»
• ICA

(ICA
LO C.A 1 •C-llrnO. Or LINO
10 1.0 1 (•0 ir 2)1 roi 1 LINIS)
OIC c 1 ADJUST
rus« HI
10 O.N
10 l.l
LO (MlllOO 1 ciin or
INC 01
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0119" IC to III ten
out" • i lit pop «l
•in* i« 140 INC n 1 NUT 1C1N ION
•tit- Cl • 41 POP •c 1 POP IC1N COUNT
tut* •0 141 etc c
•in* 10 II 141 j« NZ.CttlCl
• IIS* •1 144 •uli ML i n«i nut op ton.
•111* 11 941 •IC H 1 HIT IC1N ION
tup* ce 0»t2* 94t CUl CllCtTT 1 SIT ton. IN ITMIIUTI Pitt
•1)1' Tl ItT 10 1.1 1 NO. 0" tINIl TN1I HOC!
•111* It OT 141 mo T
•111' •» 94t ••Cl
•Hi' •P no • IC!
HIT* •- 111 • •Cl
• 111' 4P 111 to c.t 1 ICM14N0. OP LINII
•tin* •t • 0 111 10 1.0
•til' •6 • 14 DIC c I 10JU1

T

• 11C* l« III to O.x
• 1)0* 10 lit to f .t
• lit' It ooli- III to I.(ITTITT) 1 1TTIIIUTI VltUI
01*1' Tl III to <HI>,1 1 UP01TI ITTItlUTt PItl
•1*1' 11 lit INC 01 i nut itii

1
•1«1* to te ito ton
•!•!' II Itl POP Ht i op ton. (hit tciN«ioo»>
• 1*1* CI Itl pop IC 1 TOItt tINI COUNT
•!«?- 11 It) to 1.1
•!>•' IT Itt 1ND 1

• !»»' 11 01 III Jl l.CttSIT
• )••* 11 00 Itt 10 Li* 1 HtMTlIT OP NIIT ttOC«
• 1»D* CI 0202" ItT JP CH1C1 1 •••IN1ININC tiki COUNT
0111* Cl Itl CHUT POP IC 1 POIITION
lilt

'

CI Otil' Itl JP UPOPOSN 1 ailulk VII UP01TI INC ITOII 1

011«* *r ITO Ctaier to c.i 1 ll>l NO. tINIl THIS ItOCl
• 111" Tl ITI to 1.1
0111' tl IT2 lul t 1 10JUIT TOTll UNI COUNT
• 11V 4T 9T1 to l.t
0111

'

Cl ITt push •c 1 llailNINC UNI COUNTone Tl ITI to l.C 1 tlwll Tall ItOCa
1

01)1* II II • Tl Jt CHIC)
ITI SUITTt "SIT- aOUTINES
971 i

100 i

OIK" 901
912
91)

CTCHIO: i Met! mon tine earar ro sit
1 CI1TUIN1 COOl POP CHiatCTta t

1 POSITION SPICIPIfO IN SITCTlone 10 40 OOlt* 904
909 1

to IC.CCETCTt) 1 OCT CONTaot INPO.

01*0' 11* CTCMia: 1 INTBT HI TH POSITION IN IC
Oltl' CO otoc 117 CILt TSTPia 1 TEST PtatMETiaS
•Itl* CO 0110' 111 Cltt CONIH i conveit tc iNTtaatt aoaatT
014*' CO 0t20' Sit CILt CltCPOS I GET OISPtlT Pit! I01S.
02lf 10 91 002P' sto to OE.CCHTItl i CHit.Ttite
OUO' ot to 911 to l.tt 1 NO. OP PaiNTtltl CHttlCTElS
014P* 11 00 112 to 1.ICH 1 SET IDJUSTHENT INOEI
• 2T1' 12 0011' Itl gtchi to CGTINOD.l
02T4' 14 9t4 INC 0 I 10JUST TO STtlT flP TlltE
•111' tl It) II Of.»t 1 OP 10IS.IN OClCHll.SCT IN Ht
01T»' Cl It* ETCH2 PUSH !C 1 SITE COUNT
02T7" 09 ItT »UIH OE i site toas. IN OP
• 2T«* 11 9tl PUSH HL i site toas. in CHta. TiitE
027! * It Itt to 1.<0E> i seta ton pacN op
02Tt* 11 too >0» (nil 1 TEST 1G1INST CHta. SIT
01TI" 11 10 toi Jl Z.crcn) 1 HITCH
01TO" P9 102 PUSH tp
02TI' It 00)1' to) to l.CCTINOO
0211' P| to 104 CP to» 1 TEST IP STD.CtlPHICl
Otil* 10 0) tot JR NI.GTCH2)
0111' pi tot POP IP
02l«* ii IT 40T J« CTCM1 I 00 NOT TEIT POI INVlall
0201* pi toi 6TCH2) POP IP
•101' 1C tot INC 1 I TEST INVEaSE
• 2tl* 20 21 tio Jl NZ.GTCN4
one* 30 til OIC 1 i «—i poa iNtiaiE
0210' 4P tl2 CTCM1 to C.t i c»o toi hitch -i poa iNviase
0211* Ot or 11) to I.T
•2t0* 14 114 GTCHll INC 0 1 NIIT SC1N IN OP
0201* 2) til INC Ht NIIT ITTI IN CHtl. ItT
02*2' It tit to 1.(01)
0211' tl tlT >0« <HL>
02M* tl til ot c
•Iff 20 n tit Jl N2.CTCM4 1 NO HITCH
our' 10 pt «20

til
122
42)
*24

0JN1 GTCHll 1

1

1

1

1

POt NIIT SC1N

HUE IP N1TCH WITH <SP)-CH<a IN CH11 !

<SP«2>-CH11.SN OISPLIT PItl <SP«I>«C«<
COUNT

•iff" Tl *21 to l.C 1 i— I ip hitch on INviasE
02tt* Cl *2* •Of •c
02fl" Cl •IT POP •c
02 tC *

Cl 111 POP ac
02*0' 4" 421 to C,l 1 ••COUNT C«-I IP HITCH ON INtlall
Oltl* )t oo)t* 110 to ••CGTlNOl) iojust CHia.ccctour to 1)1 lul 1 i-CHia.cooE
0212* PB 20 4)1 cp 20H 1 TEST IP SPICE
0214' 20 01 til J« NI.(TCH)2
02i«* oc t)4 INC C 1 TEST I' HITCH ON INVICSE SP1CI
02«r* 11 02 4)9 Jl M.CfCHl!
021f 11 11* to 1.IPH | set cooi pob caiPHics itoca
0211* 4" 1)7 0TCH12 to C.I
024C* 01 00 tit to 1.0
0211* Cl tit

140 1

• IT 1 chii. cool in i ino in ic

• 21P* II 141 GTCN4 POP Ht 1 Hilt MHEN NO HITCH
0200* II 0001 til to 01. 1 1 tOOI. IT NE>T CHia. IN SET
0101* It 141 •00 Ht.OI I cma. ht
Oil*' 01 144 POP 01 1 CHll. IN OP
0201* Cl 149 POP •c 1 CHll.COUNT
010*' 10 II !4t

14T
t4l

0JN2 0TC>2 1

1

I

tOO« 1C1IN

H!«« TO TEST IP OCNI
0110' II 144 (< 01, HI 1 op toas. to Ht
0211* 11 00)1' 190 to l.CCTINOO
one- pt 10 111 cp IOH | TEST IP STO.Cna.SET
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oin- 20 04 4S2
3 JCO* 10 11 0011

'

IS]
02C4* 04 10 IS4
01C*' 11 00 •II
02CI' 11 47 4S4
Old' M to IS7
02CC* 20 01 4)1
02CI

'

to SI SCTI 411
0 202

"

1

1

410
0201" 04 is 441
0201

"

11 AS 442
02or* 11 II 141
02OI" 40 444
029*' IP I4S
0200* CI 441

147
441
441
470

020C * 10 41 0011' 471
471
471

0210* CO 040C

'

474
01IS" CO 0410' 47S
0214' CO 0420

'

474
0211" cc 0442 * 477
02IC" 71 471
0210* 41 171
0211 • 04 00 410
02»0* c» 411

412
• 111" Oil
01H* 414
02H' IC 41 0014' 4IS
02')' CO 0410" III
•2M' 14 0031" 417
0211' • 1 III
02IC 10 01 III
SIM* 01 00 110
0100* 71 111
0101" IC 412
0102' 47 111
0101* M 11 414
010S* ! 02 411
• 107* 04 17 114
• 101 • IC 42 0007' 417
0100* CO Oil

•11

T01
T01
TO)

•101' TOI
TOI

•101' It ••14' TOI
TOT

•111* 701
T»1

•111* 41 rio

•111* IT Til

• '11' 11 IS 712

OIK' M • 0 71)

•31T* 10 11 T14
011*1* M •1 Tl»
•IK* II 00 714
0110' PI 04 T17
0>1«* C4 0114' 711
0121' M OS 711
0)14' C4 0114* 710
0127' CI • IC4* 721

•33«' 14 SCC2 722

0J20* AT 71)

0)21

'

20 3A 724

0110' • 0 721
0101' C4 •••»' 711

717
721

0114' 21 1701 721
0137* 22 0021* 7)0
0)14' 11 ir 7)1

0)>C* 12 0020' 7)1
01)'* 11 01 7))
0141* 12 0021 ' 7)1

0144* 11 20 7)1
0144' 12 0011' 714
0341* 21 1100 7)7

034C* 22 OOOC ' 7)1
03*1' A* 7)1
0110* 32 0011

'

740
0111* 12 001C 741
0114' 21 1C00 7*1

0311* 22 002'

'

74)

03SC* 21 OSCO" 744

in*' 11 00)1' 74)
744
7»7

0142' 12 0000' 741
01*1' 12 0007 ' 741

0141' 12 0001' 7S0
0141' 12 0011" 711
0141' 12 001A' 712

71)
0111" Zl 12C0 714
01T4* II 0140 711
OUT' 11 7)1
0371* IC SI SC4S 717
03TC 11 710
OITO' 04 01IS' 7)1
0100" IS so scot 740
0)14" 47 741
0101* ec )2 742
0)17" C2 OJIS' 741
0JI4* 70 714
OHO' CC OS')' 71)
0)01" CC OSCO' 714

SITCIOI
CITCUII

CI7CI

I

Jl N2.CTCH) 1

IS 0I.CCITIL3I
ID 111! 1

10 A, 111 1

Jl STCal 1

c> 10B 1

Jl NI.4KH4 |

10 OI.CUOS) 1

OIC 0 1

10 1.21 1

10 A, OA!* |

Jl «TC«l
LO C.I t

KOI 1 1

• 17

1

LO

1

C.CCETCTL)
1

CALL 7S74AI 1

CALL CCN««« I

CILL CALC'QS 1

CALL CALCA7T 1

LO A.C1L) 1

LO C.I t

LO 1.0
117

1

10 IC.'CUI'Ol)
CALL CONVlN
LO liCLSNLf N)
C» C

Jl NZ.ttTCl
LO CO
10 4.1
mc 4

LO I.A
ci 24
Jl c.ecTci
10 • •2!
LO (LINCCL).IC
• IT

TIT 0IA4MIC!
STO.CIIIHICS T AILI
NO. 0'
INOIA

IIST IP 3T0.HAIHICS
OCX! 1' NC
111 US!»-0!"IN«D CH'XICS AIIA
AOJU'I AOO»!SS-IOOH
no 0' immi
INOH

H(t| itHCN NO HATCH INTNNlll
SIT IC INO A«2!I0

OIT 4TTIIIUTI ITT|

HEII KITH LIN/COL IN IC

T|ST lAIAHCT'AS
CONVfIT TC INTflNAL IOINAT

I CALCULATE 0> Atl'ITION
CALCULATE ATTAIfJtf POSITION
ATTIIIUTB Mil TO A

•ASS IIC< IN IC

I CtT CUISOI POSITION
I Hill HON Hilt INTIT

I OCT INTHNIL POSITION
I C9NVIIV TC USII fOINAT

I TIST !• (HO Of IIIKOI)
I NO
I NUT I01N.JTAIT SI NOT (.INI

I IUNP 70 NOT LINE

I 7137 I» 0" ICIIIN
I NO
I ICSN. IS 47 I9TTCN LINf
I 1TDII '0« IISIC •I90IIN
I VALUIS 4L10 IN IC

IUITTL T19I0 "001 C0NT4CL

iO 4.<»I«0OI)

SITROOII
I

MM >I0« IIIIC INTIT Klin NOOI IN
'VINOOI'

I INTRT »I7n HOOI III I

IB
INS
Jl
C»
Jl
CI
Jl
CI
J»
c»
Jl
Jl
10
INO
Jl
31
Jl

I.I
I

l.ltTNOO
ION
I.SITffOI
1

1.IITHO0
4
I.MPV
•
l.PI'V
IN«III
I.CVIOHSO)
4

NI.SITN02
I
tiSSBBIIT

I NOOI TS •

TIST 161 VALIOITT

N4N0LI 4 INO I

IhVILlO IAIIMTII
fill CUIIINT NOOI

I 012 CPIN
I CUIIINT NOOt'O - TIST If NCN *00t»0
I NO 4CTI0N

I INITIAL OMNtNC OP 2N0 0»

LO HL.SCINIT 1 INITIALIZ! »A«[AILIS
LO CSCICTLJ.HL 11 SCIOLL contiol
LO 4,21 1

LO (lOTLN).A 1 iotton Line
LO 111 1

LO (SCILCT),! 1 SCICLL COUNT
LO 4.32 1

LO CLINLIN),! 1 LINI LINGTH
LO HL.CLlhIT |

LO CCHCUJ.HL 1 CLCAI SCIHN CONTIOL
101 4

LO (STitcri.A i NISTIO HH 1NINC COUNT
LO 'STIGCMD.A 1

LO HL.Cf<«S*T | STO.CNAt.SET
LO (CNTlL)iHL
LO NL.OIINST 1 STO. C-IAPrllCS SIT

LO (CITID.NL 1

1

1 INITIAL!!! IISIC INIUTS
LO (OIT|l),A 1 0 A T A ITTE
LO (LINCOL).A 1 CCLUNN
LO (L!NC9LM>.A 1 Hit
LO (CtTCTL).A 1 •Oil' COLU«N
LO (0ITCTL*1)|A 1 "OfT' LINI

1 TEST H 1N0UCH HfXCIT
LO HL.INSHTW
LO Ot.nCVESZ
100 hl.de i HL-T9TAL I00N NEEGEO
LO DE.CSTIENO)
400 ML.Ct 1 400 «E«OIT IN USE
Jl C.tlTNIN 1 NOT ENQU5H NINO IV TO Oil

10 OI.(«AHTO»)
4N0 4

SIC HL.OE
Jl NC.tlTNl" 1 NOT ENOUON NENOIT
LO 4.1 1 NCOE TO A

CALL (NILIIT 1 ENIILC 10' EAT.
CALL CfT.AL 1 H/W VALUE TO II VIDNOO 1
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03tt * c> TOT PUSH OC 1 SftVE
0312* Tt TOO LO Of 0
Olf 3* • T TOO •no A I TOST IP 0
0)04* J>C 01 TTO JO NZ»SETH21

Tt TT1 LO »»C 1 V1LUE POI CHNCVIO IN C
0)1t' CO of te TT2 iirmi COLL CHNCVIO 1 COLL ITN. TO OPEN/CLOSE 2N0 OP
till' CO 0090" TT1 COLL INOLtlg*)f | OCiNOOLI HOMO Oft**
1)11' CI TT4 POP 9C
•911* ft TTO LO 0*C
•3tP* 11 SCC2 TTO SETNO) LO <«IO*00).1I UPOtTC TIDNCO
•3»2* 31 00)1* TIT UPOITt LO ft i CL 1NLEN) 1 COT LINO LINCT*
01*1* SC TTO INC 0

0S»«* 4P TTO LO C.4 1 CCLUMN
OJ»I" 04 10 TOO LO O.lCUl 1 IC'HOHE POSITION (LK.O/CCL.OI
•J»f 21 0000 T01 LO HL.O
0>»C- 22 SCTO T02 LO (ceotos).NL 1 INITIftLXlt PLOT POSITION
•S»»* CO 0021* 'II COLL UPBPOSN 1 UPOftTf 410 STOP! NONE POSITION
•3»2* CI OMP' T04 JP GDCOUT octuon ioo
• 3«S* 01 02 TIS EiTnin LO C.2 1 MTUIH 0C>2 POO NO OOON
l!lf C) OOCI' TOO JP ll'lll

TOT I

TOO I | "00 t • * 00 I USCO TO CtltCT 0OT4/
TOO I I 1TTIIIUTES TO OISPLftT PILE I 00 2
TOO I | y«XLE The 4LTEIN4TE PILE IS 4T Th(
T«l I | SCOEEN. NO CNftNCf TC H/» SETTInS
Ttl I

Tfl I | INPUT CUOIENT VIONCO NEN VIONGO
TOO | | .

TU I

TOO I 14
TOT I |4
TOO I 14
TOO I 14
100 I

•01 I IS
0 02 I IS
•0) I IS
0* I IS
OSS I

10 to
(1 • 4
•4 •4
ss • 1

«• IS
11 01
04 11
IS IS

• SIO* 31 SCC2 100 POPV LO ••CvIOnOOI 1 ONLT VILIO IP »IO«00«IO,ll,04
1100* 4P lor LO C.I 1 CUOIENT VIONOO TO C
llll* CI TP 101 lit T.»
• SCO' Cft 00C4* lot JP I.INVPtO 1 IN«>LIO PftOftNITEO
IIC1* Tl 111 LO «.

•

1 NOPE 4 00 S TO A
• 3C4* PI 04 111 CP 4
OKI* 21 01 112

11! 1

J« Nl.OTftOPl 1 1001 S - OftTft TO O'J
1 NCOS 4 - OftTft TO 0P1

OKI* CI 41 114 OTI0P1 • IT O.C 1 TEST IP 0P1 ILIEftOT OEST.
I1CI* Cft OOOP* IIS JP ItCOOOMT 1 NO ftCTION
OKO' >t 111 01 C 1 SET »IO»OD-I0 00 04
OSCI* 10 PI • IT •NO OPIH 1 OIT 0«0
• SOI* 11 CO 111

• It
120

1

1

JO SITMOS i upoiri mounts

1 NOOl S - OftTft TO 0P2
01O2' CI 41 021 0TICP2 • IT O.C 1 TEST IP C»l ftLIEftOT OEST.
0SO4* C2 OOOP* 122 JP N2tS0000IT 1 NO ftCTION
030T* It •21 100 C 1 SIT »IONOO««1 01 ••
OSOO* to cs 124 JO IITN01 1 UPOftTI VIIIIILIS

•21 I

•2T SUITTL COPT SCIEEN
E2I I

• 2t I

• 10 I I COPT LINES HXTMN 01 •ETMBEN
•31 I I DISPLftT PILIS
• 32 I

• 33 I

030ft' • 34 COPTStl 1 NEOE PIGN ItSIC BNTOT
033t* l< scso • 3S LO HLtCCH.ftDD) 1 SITE CUMENT POINTEO
0330' IS ill PUSH L
030E* CC •Oil* • IT C<LL III|I<t 1 SET STIIN6 OP P1KNITEIS
0311' 20 • t 1)0 JI N2.C0PT01 1 POUNC STIINC
0313 * 11 111 POP fIL 1 IESTOIE Ch.IOD ftNC IETUI*
»«4* 22 scso 140 LO «C".iOO).HL 1 EIIOI (NO STIINC 01 NULL STOtNCi
OUT " CI • 41

• 42 1

•IT I (OC CONTft INS STftTUS)

• III' •1014 •43 COPTNI OIPS *
• 44 1

•4S 1

• SIC * 22 scso •44 C0PTI1 LO CC'.ftOOIiNL 1 •Oil. OP STIINC TO CH.ID3
•IIP' CO 0411* •4T CILL eiTNO 1 GET PlOlNETfOS
• IP2' 32 03tt' •41 LO <co»m««i).» 1 SOUICE LINE NO.
•SPf CO •411' • 4t CILL CITNO 1

OJPI* 32 • 311" ISO LO CCOP'«>)i< 1 OEST. LINE NO.
0|P«* CO •411' • SI CftLL CETNO
03PI* 12 0311' • S2 10 CCOPTNK-)).! 1 SOUICE 0*
•401* CC 04H' • S3 CftLL CETNO
•414* 32 • )!«.' • S4 LO C09PTH42>.1 I OEST. OP
•4«f * CD •III* • SS CftLL SITNC
•411* • 1 • 11 POP ML 1 •ESTOOl CH.ftOO
•4«l' 22 ICI0 1ST LO (CN.IDOI.HL
•401' 10 41 0)f0* • 91 LO IC.(COP*ul)
•412* EC SI 031ft* • St 10 CE,(C0PTtfl«2>
• 410' II 2S • 10

111 1

Ji COPTIC 1 TIST tlLIOITT <N0 00 COPT

•41C 2> SCSO •12 CITNO LO •>L«(CK.«DO> 1 LOIO ftOOIESS
•411* II II) LO l.<NL) I GIT CHI. PION STIINC
•41C PE 2C • 04 CP 2C« 1 TIST IP C3NNI
•411' 2( OP Oil JI 2.CETN2
•421' PE 30 • II CP 10" 1 TEST IP OICIT
•422* II II • IT

•!• 1

JI C.COPIM 1

1

lNOLIO PftllNITEl
00 INC OP STIINC

•424* PI 3< • It CP Sax
•420* IC OC • TO J> NC.COPEOO
0420* CC 30Pt • Tl eiTNi CftLL HINT 1 CONTIIT TO IXNIIT
0421* CO •its • T2 CftLL p»:i
•421* 00 • Tl • IT NC 1 ••L!0 OICIT |k 1
•42* ' li • T4 CETN2 INC XL
•4J0- 22 SCIO • Tl LO CCN.IOO><NL
•433- II 13 •Tl

• TT 1

Jt CfTNO TEST HIT CHII.

•43S* 11 III conn POP ML 1 oisciio iitutN pooN tiiao
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0414* ll COM01 •o*
041T* 12 0C0O AAA

iai
(Cm Afifll.l

tttVPAO0414 " CI ooc**
01*
001
004

1

1

»IP

04 ID 000 COPTIC 1

• 4 JO 007 4M 0 A

0*10 * 000 jf, It IftVPAA

04*| * Mm mm.'0 10 004 ||
0441 * 02 OOC 4"

alt
IV 9 |<V W^mM

#444 * 00 PUSH
CC 0040' 002 C4LL 09400 %

0444 0' 0OC4" 001 jf> C • INVP44
0440" 11 PV$H
0440 " 4| LO • **

044** 0] 094 LO 0 • f

0*00* C6 0140"
a*!

V ALL
C*X*VP400*11" 01 ooc** 001 JP

0404* 01 POP 00
04S7 * 00 400 01 0( t**L

0400* M 901 POP
0404 * 4| 002 LO 09 A

0404* II 001 PUSH
0400" 01 •atA 0u1h 00
040C* cs 001 push oc
0410* TO 004 CDPTS1 10 A'L
0410 * 07 00

1

OLC A

04$ • • 01 OLCA
0440* 01 00" 0LCA
0441 " 4' »• t

0442 " 11 01 011 LO • 9

0404 " 01 011 1U0
0400 " *' 011 LO C 9 A

0404* CI 014 PUlH
044*

'

01 019 (• |

0440 * 11 ?l
0*44 * Tl 017 to Ail
0*40 " 01 110 4LC4
0*4t* 0T 010 PLC*
0440* 07 920 uc*
0440* 4f 021 to C.i
044' * 11 00 022 LO 090
0411* 01 921 lui c

04TI* CI 92* POP IC
0471" 4" 91t LO C.A
0*7** 01 921 CP 0

0*M* 11 10 921
920
020
010

1

1

t

Jt C.COMST

04 ff * 71 031 C0PTS2 LO 4»0
04T0* 04 00 912 LO 090
0474' CS 013 push 0C
0470" *T 01* C0PVS] LO 0 t A

04TC" 01 00 915 LO C»0
0*70* 71 914 COPTS* LO 4,0
Q*7P' CI 917 PUSH 0C
0*00* 04 07 931 ANO T
0*02" 0' 419 PIC4
0*01' OP 9*0 4RC4
0*0** 0* 9*1 •4C4
0*09" *P 9*2 LO c f *

0*04* 04 00 9*3 LO 090
0*00' 4T 9** 4N9 A
0*00* 20 02 9*9 JR All iC0PT41
0*00* 04 01 9*4 LO 0*1
0*00" CS 4*T C0'T*1 PUSH "t
0*00* OS 9*9 push CC
0*0'* CC 00 940 LOXW
0*01 01 910 POP OC
0*00" 11 991 #QP "t
0*01* 1* 912 InC t>

0*0** 2* 913 ihc **

0400* CI 99* •op 4C
0*04" 00 999 oec C
0*40* 20 C9 414 j« Z »CQPTl*
0*00* 74 997 LO *• 1

0404* CI 910 POP 0C
0400* •P 010 LO C • A

O*0C* 70 000 LO 490
0400)* 47 941
0*00 *

0*40*
21 22 942 JO Z • CCPTIT
C 9 943 push 0C

0**1 * 71 •4* LO A *C
0*42* 14 07 949 4N0
Q44* * 0' 944

1!5*0441* OP 447 IRC4
044*' 0' 940
0*47" 449 LD *

0*40* 04 00 4T0 LO 0 9 0

0444" 47 4T1 ANO
0440* 20 02 972 J4 •*2»C0PT*2

0*40* 04 01 071 LO 0 9 1

0*4'* 29 974 C0M*2 oec m

0400* 09 971 400 ML.0C
0*01 * 11 70 974 LO 4.T0H

0*00* 44 977 4N0 M

0404* 47 470 LO «,A

0400* 09 0T0 PUSH •H.

3*00 *

0*0**
15 «I0 :ec 0
CI 911 f i

0*00* 00 411 400 t*t (0C

0*00* II 70 903 LO A« 70M
0400" 4* 90* ANO H
9*0C* 17 901 LO
0*00' 01 904 POP DC
0*01* 00 907 Cl M VHL
0*0'" CI 901 POP AC
o*co* 10 90 909 JO C0PTS1
0*C2* CI 990 COPTIT POP IC

0*C1* 41 991 LO L.0

I IISTOII CN.aOO

1 aiTuaa km »oa
I faaiMTiao)

HO

I IRtlT NITH »4«««ITfll III MCI.
I *l »IO»l
I Tll» I1LI0ITT
I IMOI If lint COIXT.O
I

1 taaoa If > i*

t SIT 0' aoas. aoa touaci
I lN«aiID »»«»««f|t OITfCTtO
1 satri touaci aooatss
1 out. iim
I OUT. Of
1 «lt •» aoai. »oa oistin»t:cn

1 souict aoai.
I "L'SOkUCt omocst.
I C«I COUNT

1 lata tTiiTiac aooaittas
1

t n»i one. urn count
1 CaiCULaTi t Of scuaci tioca

1 • on unci th:j «loc«
1 ia*i no. of iinis/* 0" iinis touaci Ola.
I co»«at to tot»i tin J

I TO'ai IINIS > THIS (LOCI
1 caicuiaM • of timi oist.iioo

1 ft of iinis oMT.aioo
I I'lI'H LINCt
I C> LINtl OUT ILOCI
I ••IC'il LIS«S TC tl CCfllS
I TST1L > OlST.tLOCn • USI OIJT.LlIf CUT.

1 CO" it mTniN aOTn scuaci >no atsT.tkecis

I 10. Of ItMI
I flntlKKC UKI
I al«l|III«« LI»I COUHT
I NO. Of IINIS
I SCAN COUNT
I NO. Of UNIS
I StVI SCa« COUNT

1 1C-JJ • no. or LtNIl
1 «c>t if it* foa a iinis>
1 tist if •

1 SIT TO 21*
s savi tooafssts

1 COfT *ac tTTtS
1 aisToae aooatsscs

1 ao-iuST foa »t»T scan
I (-100H)
I SC»« COUNT
I OECBCNCNT SC'N COUNT
I NUT SCaN «CK
1 save • « LiNts just
t atsiouaL iini count

I 00N(
1 a>a(Nai«!NS lIni

l. INI

I IC • NO. Of ITTII JUST NOVtO
1 iojust aaoaissit to STaaT
Of NUT LINi III lac* fin

1 sa»a aajMtfi* tout

I OUT. 10M. TO Nt

I souaci aoas. TO 01
I HfJOuaCI OI*OIST.

1 fl*afMa imxng LIni count
I 0116. LIM COUNT
I CALCUiaTI Of »TT«IIUTI ITTIS

238



0*C*" 24 CO 491 10 H»0
0*C4" 29 991 400 mlshl
04CT" 29 49* 400 Mi,, ML
0*CI* 29 999 400 t*L«HL
o*co* 29 994 400 ML*ML
0*CA" 29 997 400 HLaML 1 32 • NO* 0* LINES
0*C9

"

** 490 10
0*CC* *0 999 LD CtL
0*CO" 11 1000 40* "L 1 0EST.AOC*ESS TC ML
o*ce • CO 0492 " 1001 CALL CALCA ft 1 AO*S. 0* ATTRIAuTE 0ILf
0*91 " II 1002 11 1 DEST.AOAS* TO DC
0*02 *

1

1

1003 000 Ml 1 SOURCE 1COR CSS
0*03 • CO 0442 " 100* CALL C4LC4TT f AO*S. 0* ATTRIBUTE 0ILE
a*04* 10 • 0 1003 to I* 1 CO0T 4TT* 14UTCS
0*00 "

C J 001** 1004 J0 eoaooiT 1 4|TU*N 4C«0
1007 1

0*01" 41 1009 C0*TS9 LO 4.C 1 • 0* LtNCS S0U4CI ILOCh TO 4

0*OC" T| 1009 10 4*1 1 CALCULATE. • 0* LINES CIST. 4 LOCK
0*30* 07 1010 •LCA
0*O(" 07 1011 ALCA
0*0*" 07 1012 RLCA
04|0' *0 1013 LO C-

A

0*11" SI 01 101* LO 4.0
0*11" 91 ioii SUI C f i LINES OCST.ILOCK
0*1*' 4* 1014 LO C*A 1 SAVE IN C

0*19 * M 1017 C0 • t CO**«RE TO IIKCS SOLi'CC BLOCK
0*1*" 10 01 1019 J* C«C0*TS7 1 oest.sue Sm all E R - use oesT.UNt
0*ll" CI 1014 •00 •C 1 I-TQT4C LINE COUNT/C«SCU»CE LINE CNT.
o*c«* TO 1020 C0»T$4 LO 4.1
0*1* ' 41 1021 SU4 c
Q*M" *7 1022 LO • •4 1 ••CHAINING LXNCCCUNT
a*ic CS 1023 »U$N •c
0*10" 79 102* LO *.C 1 f 0" LINES
0«tl

'

19 • 1 1023 JA coms! t com "a" tine*
0*00" 79 1024 COf 1ST LO 4«C 1 • LINES 0EST.4LK
0*01 • Cl 1027 001* 9C laTOTIL LINE COUNT
0**2 " 40 1021 LO C • A I C«OSST. LINE CNT.
0**) "

19 04 1029 J* C0*TS4
1020
1012 SU4TTL I ICMANGE SCREEN
1011 1

1014 • I EXCHANGE LINES NITMIN 01 OITMfCN
2099 1 OIS0LAT *XLIS
1014

0*09* 1017 IICNSO 1 INTIT MO* BASIC * CET PARAMETERS
1019 1 1 MOM STIXNC TO 4**IO04XATE IIGS.
1019 I

#4*f * 24 9C90 10*0 LO 1 SAVE CURRENT *OXNT|R
0**0 " 19 10*1 0U$N litHI
04*0" CC 0410 " 10*2 CALL Cl TST46 1 GET STRING 0* *ARAM|TERS
0**C" 20 09 10*1 J* M{ HCN01 ' *0UN0 ST*ING
•**E* 11 10** 000 ML 1 RESTCIE Ct.AOO 4N0 RETURN
040* " 22 9C90 10*9 LO <CM_AOO)fHL 1 ERROR (NO STRXNft QR NULL STRING)
• 101" C9 10*4 • OT 1 (AC CONTAINS STATUS)

10*1 1

OKI" 22 9C90 2040 IICMOl ID <C**s400/|l*L I AOORCSS 0* STRING
0104* CO •410" 10*4 C4LL CITNO I GET *ARA«fiT|RS

• 50«" 92 03EI* 1090 LO <C9*TH*)a

A

1 SOURCE LI*C NO.

•90C" CO 0411 * 1091 CALL tfTNO
••0*" 12 091* * 1092 LO CCO0TNK*2}a

A

1 OfST. LINE NO.
0912" CC 0*11

"

109) CALL CETNQ 1

• 919* 12 0SI9* 109* LO <CO*TWt«l) l « 1 SOURCE 0* <l OR 2)

out* CO 0*10* 1099 CALL 617*0
0510* 12 0111* 1034 LO (CO0TMK«l)tA ' OEST. 00

09H* CO •*!•* 105T CALL CETNO 1 NO. 00 LINES
01X1" f 1 1999 000 ML t RESTORE CM.AOO
0122* 22 9CS0 1099 CO <C**_4D0)t"*L I

•929* 00 *• 0110* 1040 LO OCt(CO*TNA) 1 LOAO RIGS.
•lit* oc 90 0114* 1041 to 0I*(C0*TNR>2)

1042 1 I

104) ' _ -

-

0920 1044 IIC SCI
J

ROUTINE TO OlCMANGt LINES IN THE
104 9 1 OXS0LAT *|LE(S)

•

1044 I 1

1047 1 1 |n*UTSI 0*0* *0R SOURCE 1 (1 OR 2)
1040 1 I C-LINI NO. *0I SOURCE 1

1009 1 1 0*0* *0R SOURCE 2 (1 OR 2)
10T0 1 1 E«LIN| NO. *0t SOURCE 2

10M 1 1 A-COUNT C* 0* LINES TO OE
10T2 1 I IICHANGIO
ISf 1

J1074
10T9 J

1074 1

10TT 1

0920* If 1070 AHO 1 TIST »ALI COUNT
0920 * • OC* " 1079 jp
I'll pg 1000 CP

O0C4 " 1001 jp
* * Jj 109 2 *USN 1 SAVE LINE COUNT
• 9 J" 09 1099 *U$N Of 1 SAVI SOURCE 2 IN-O.
0920 " 90 1004 LO 0*0 I 0*
0129* *1 1049 LO • tC 1 LXNI NC
0924" CO C94I

"

1014 CALL 09ADD f •IT 00 40RS.*0* SOURCE 1

0920" 04 OOC* * 1007 4* C •2HV0AA 1 EtRCR OITfCTCO
09*0* 01 1009 0fl0 M 1 SOURCE 2 XN0O.
0941 * 19 1004 *USM *L 1 SAVI SOURCE 1 AO»S.
•9*2* 41 1090 LO Ot 1 1 LINE NO*
0941" CC 0940 1091 CALL C9ADRS t •IT 00 AOtS. 000 S0L4CI 1

0940* 04 •OC* ' 1092 jp C» 2NV0AA
09*9* 01 109) 00* 01 1 ADORISSES IN 01 RNO ML
0944* M 1094 *B» 40 • LINE COUNT IN A

0940* • 9 1009 0USH *k 1 SOURCE | STARTING ADAS. *0R HIT
094C" • 9 1044 0USM 01 1 SOVICI 1 STARTING ACRS. *0R HIT
•940" M 1009 *USM A* 1 OUG. LINE COUNT *CR HIT
0941' *9 1090 *U3N A* MORKXNG LINE CCUNT
•9*0* 04 00 1099 IIC MO LO 4,1 1 SCAN COUNT
0991' 19 1100 0ICM1 *USN tfl 1 SAVI AOORISSIS 4N0 SCAN COUNT
0992* 09 1101 *USM 01
0999" C9 1102 *UtN • C
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•114' • 1 •124 1113
1104 1

10 •C1I
1 I LINI ON TNI iCMIN

•mt* CO •III' 1101 CALL IICNL* 1 tlCHINCI 4TTI1
•in* CI 1101 •0» •c 1 SC4N COUNT IN 4

•hi* 01 HOT •0* 01
MIC II 1101 10* »L 1 I00HSSIS
•MS* 14 1111 INC 0 1 40JUIT TO NUT 1C4N IQM
•Ml* 24 UK INC M
Ml*' !• to till 0JNI HCNI 1 00 NUT ION
MM* »t 1112 *0» I* 1 LINI COUNT IN 4

•141' II till 0IC 0 1 40JUST AOOIISSIS IAC> 1 SCAN ION

Mil* 21 1114 OIC H
• If.*' 10 1111 •iC 1 1 AOJUST LINI COUNT
•141* 21 12 till J» I.CICHIT 1 OONI
M4T' »l HIT »USH 4* 1 IIHIININC LINI COUNT
•141* II 0021 till to ICiII 1 I0JUST I00MSSCS TO STMT
• 141* 01 1111 400 XL.IC 1 0* NUT LINI
•ItC* II 71 1120 1.0 I.TIN
•941* 14 1121 *N0 N
M4»* 41 1122 10 M.I
• !>«' II 1121 l< CI. XL
•in* Ot 1124 400 NI.IC
tut' II 71 1129 10 I.74N
•»t»* 44 1121 •NO N

MM* IT HIT 1.0 ».4
•IT4* II till II et .ml

•ITT* II 01 U14 J4 IICHO 1 00 NUT LINI
Mil* •I 1110 IICHIT •0* 4* 1 4«0410* LINI COUNT
MT4* !• 1111 10 L.4 1 LINI COUNT
0I»»* 14 00 1111 10 •I
• ITS' 21 till 400 •llKl 1 • 0* 4TTIIIUTI ITTM TC fXCNINGf
MM' 21 1114 400 •l.HL
MT»* 21 1119 400 "W.ML

MM* 21 1114 400 «L.HL
•Ml* 21 HIT 100 ML.HL 1 C124N0. 0* UNCI)
•1(2* 44 111! 10 I.H
MM* 40 1111 LO C.L 1 COUNT TO IC
• 91** II 11*0 10* »L I SOUICC 1 IMS.
MM* CO 0492' 1141 CILL CALCATT : cct iois. o* ittiiiutc *ili
Ofll* CI 1142 CI CC.ML 1 SOUICC 1 ATT'IIUTC AOIS. IN OC
Mil' (1 114] »0* »L 1 SOUICC 2 AOIS.
till' CC 0492* 1144 C4LL CALCI77 1 SOUICC 2 ATTI IIUTC AOIS. IN »l
0110* CO 099J" 1149 CALL !«CHL» i c'Chincc ittiiiutc ittcs
MM' CJ 004*' 1144

114T
1141
1149
1190
1191
III!
1191
1114

1

t

1

1

f

1

1

1

J* SCOOIIT t ICTUIN 4>0

1 IICHIMC LOO*

1 CICH4MCS 04T4 ICTNCIN TMO
I mnoit A4IAS. Aooaisses in
1 01 ANO HI, ITTC COUNT IN IC

MM* CI 1199 UCml* •UIN •C 1 SAVC COUNT
•944* T( 1191 L0 A.CHL) i data *«o« souacc 2

•III' 4* 1197 LO C.A i to uis. ace.
•Ml* II 1191 L0 I.C0C3 1 OATA *»C* SOUBCC 1

OUT* If 1199 04 c 1 CICNANSI »IA KOI
Mil' •9 1140 USH 1* 1 SAVC INTCINCOIITC ICSULT
0999' • 9 1141 134 c 1 A NOH CONTAINS OITI *I4 SOUICE 2

SS»" 4* 1142 LO C.I i c»ncn oita run souacc 2

MM" *i 1141 »0* 1* 1 INTCINCOIATI ICSULT
099C* 49 1144 04 c 1 a.nin oata *oa scuacc 1

•MO* 12 1111 L0 1011.4 1 NIITC NIN OATI
MIC* tl 1144 L0 (HL),(
Ml** 19 1147 IMC 01 1 ADJUST TO NUT ITTI
MAO* 23 11*1 INC »L
Mtl* CI 1144 »a» 9C I

0942* 01 1170 OfC • C 1 OICICNCHT COUNT
09A1* T4 HTI LO A.I 1 TCST I* OONI
MA4* II 1172 04 C

M4I' 20 IC 1171 Jl NI.OCNL*
•I4T* CI 1174

1179
117*
HTT

11 Tl

t IS?

1

'

:

:

•IT

1 SUI-ITN. TC CCT
t 0* AOIS. 0* LINC IN I CI-2!)
1 *0I D* IN 0 (1 04 2)
t aiTuaNS CAABT I* INVALID IA44HCTCI

# LO A.I
*J

JJ

}:::
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APPENDIX C-5

SPRITE GRAPHICS SUPPORT

: So*-i te Graphics Supoort

Description! Thi % component provides Support for spritt
graphics. A sprite is a graphical object which can be
created and manipulated by a sot of services to bo described
below. A sonti can bo up to 256 « 256 characters in size*
novever at aost 32 « 24 can bo displayed. Each sprite is
identified by a sprito-id v a number greater or eouai to
zero, and has the following properties!

tttllDlliCE - pointer to a width * height character
bitmap, entre width and height are user defined. * 1

indicates foreground color, a 0 indicates back ground
color

.

B&SllASO ~ the roo« col location on the screen of the
upper left corner of the sprite.

CQlfiC " the screen attribute (foreground color}. A

value of 0 indicates black t 1 indicates blue t etc.

Silt " tht eidth and height of the sprite (in
characters).

The sprites graphics oacwage assumes that the system
veriaoles area of memory is not used by an application. The
sprite support services can be invoked fro* machine code and
BASK. There is a 6 AS Z C interface routine, which takes as
its parameter a BASIC string variable. The BASIC interface
and sortte services code is loadec at SPRCOCE* where SPRCCOE
* OEOOCH. The neae of this variable is specified by poking
it th# starting character at address SPftCQDE-*. For
exaaple. if POKE SPftCOOE-** COOE "C" is executed, the
variable Ct eill do used to pass ecaaanos to the interface
routine. This aust bo aone be < org using any sprite
services. T*e interface routine is invoked by LET
<varieble> * USR SPRCODE. The status code returned by the
last sprite service executed is assigned to <var iable>

•

The BASIC interface routine causes the report "a: Invalid
arguaent" to be produced whenever an illegal coaaand or
invalid argument to a coaaand is found. If too f e« or too
nany irguiinti are given for soae coaaand* the report M Q:
D araaeter error" is produced. 2f the coaaand string
variable cannot be found* the report "Ct Nonsense in BASIC
is produced. If there is not enough memory for the number
of sorites specifiedt the report "4: Out of aeaory" is
produced (see I ni t Sprites ) . There exists a variable called
COMMAND* at address SPBC00E-9, which contains the nuaber of
the last sprite coaaand to be executed. Thus if an error
occurs in a sorite command, this variable can be PEEKed to
find out which coaaand in the coaaand string caused tha
error. The first coaaand in the coaaand string is coaaand
zero.

The machine code routines all return status codes In the BC
register pair. If the value in C is 0. than no error
occurred. In this case 8 contains a value indicating
further status inforaation. If an error occurred* C will
contain an odd value (thus bit 0 is sot).

The BASIC interface string variable contains sprite graphics
commands* separated by spaces. The coaaands have the
following syntax:

M <com*and let ter Xparaaeter list> M

where <eoa*and letter> is a single upper or lower case
letter identifying the coaaand!

i * Init. Sorites
S InitScreen
C * Cre at e„ Sprit*
U » Set_Autowap_«ode
P * Put_Sprite

E « Erase. Sorite
M « Hove. Sprite
I » Che«ge_Spr ite.Location
A « Cnange_Sorite_Attribute
0 * Overlap?
h « Horizontal_Scroll
V » Verticel.Scroll

and where <paraaeter list> is a list of numbers separated by
commas. The string assigned to Ci can be a string
expression , i.e., "<substr>"*ST°S(<eapr>}+"<substr> H

. The
semantics of these coaaands will be described in detail
be low.
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Nan*: Init_Sprit*s

ffachlne cede interface:

Inputs: 1 • •••ttnliii 0..2SS

Outputs: tC • OOOOh - C«
OOOln - net enough aoaory

tntr,: SUSVC • S»tCC9E • 21»w

I1S1C lMt'lici:

Inputs: LET CI • "I<»*»-«cr 1 t*I>"

Description: This service initialises the date etructures
useo by thi sprites tirv;eti« Meaory iaaediately belee the
se'ittt cod* it used for global xrnlltl and aeaory
iaa*ci*t*ly bfloe this it used to store sprit* inforabtion.
Each icrnt tekes up • bytes ef data (not including Its
definition, ehieh n stored olseehere). Thus the tatal
aaount of aeaory used by the apritaa package iai

S bytaa * iii-itritii • 29 byta glsbals araa 2T*6 byta
coda araa

If thir# it nat enough aaaory boteeen KAMTOa and tha global
voriables araa for tha nuabor of aprltat epecified, OOOlh it
raturnad. Thus, RIMTOP ahuold ba tat to

SPICCOE -29-1 aa>-apritat

bofer* calling InitSpritat. Thai eervice «ust ba callad
bofor* any of tn« othara.

etSlC *»»*plo: "1 32" initialwes aaaory for 32 aprital.

Naaa: Inlt_Scre*n

fiaehln* cod* interface:

Inputa: a * ecreen_height, 0..24
0 * background. color* 0..T
E * berd*r_colori 0..T

Outputs: iC • OOOOh - 0*
• OOOTh - lll*gsl acr**nht
• OOOSh - illagal color

Entry: 5»«SVC 2D0H

(iSK intarfaca:

Inputs: LET CI •

"S<scr»an_ht>t<bac«gra«nd_eolor>,«:bordar_eolor>"

Description: This aarvtca clears tha tap screenful Unas ef
tha screen and aets their color to the background.color.
The bettoa 2*-sereen_ht lines ore cleared end set to the
bord*r_color, Th* top screen.ht lines are used for
displaying sprites. The reaeining linti can ba weed for
te«t display. Tha border is set to the beroer. color.

ASIC eaeacle: •522.1,1" clears the top 22 linos end sets
their celer to cyan, clears the bottea tao lines and sets
tneir color to bluet one sets th* border color to blue.
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Ma"**: Cr •» 1 1 _ Spr i 1

e

Machine cede inttrftci:

Incuts: torite-ld» 0. •Ii-lpri1«i - 1

» • aldth, 6. .255
C - heijht, 0..255
D color. 0..T
ML ' definition lleriiti 0..6*K-1

BC • OOOOh - D« (sprite created)
OOOJh - illegal sprite-id

Entry: SPftSVC 5*M

• ASIC interface

Inputs: LET C» •

C<sprite-id>«<aidth>,<height>i<color>t<Oddr>»

Oticif tioi: This service creates a sprite «lth the
specified aicth, height, color, and definition address.
Initially! the position of the sprite is (0, 0). If there
•as already a sprite aith the specified id. it is destroyed.
In all further operations the near sprite is Identified by
its sprite-id.

BsSIC e»aaole: "C 0 , 2 . 2 , 2 . J2 76 B " creates sprite 0 ahich is 2
« 2 characters In sizei is red in color, and ohose
definition is located at 32766. The initial position of the
sprite is COt C>.

•Uoe: Set„Autoarao_Mod«

Machine code interface:

Inputs: A mode: 0 - olfi not 0 - on

Outputs: PC • OOOOh - 0'.

Entry: SF8SVC BOH

BASIC interface:

Inputs: LET CI > "Wdndt)'

Description: This service turns the Autoarap aode on and
off. when the Autoarap node is oni all changes to a
sprite's location are nade so that the no* location is on
the screen (araparound)

.

MSK example: "Ul" causes Autoarap node to be turned on.

He">e: Sut. Sprite

Machine code interface:

Incuts: a » sprite-idi 0. .oai-ser i ies - 1

0 * rest 0..255
E • cclufn, 0..2S5

Outputs: (C • OOOOh - On. nothing overaritten
ClODn - C>, something overaritten
0003" - illegal sorite-id

D ro«
E coluan

tntr,: SP»SVC EIM

EXSIC interface:

Inputs: LET Ct • *F<sprite-14>t<rpe>i<coluan> a

Oescription: This service antes a sprite on the screen.
The roa and coluan described above define the location at
hi eh the upper loft corner of the sprite is pritton. If

the iutoerac Mode is sett the roo and coluan values are
•edified to Pake sure that the sprite location is a lec/el
screen location. The neo roo and coluan values pre
returned. If the Autoarap node it not tot* the position is
not changed. "oaevert only those parts of the sprite
corresooneing to legal screen positions aill be displayed.
If ariting the sprite causes something on the screen to be
overaritteni the appropriate code is returned.

o»SK eeaaple: "»0 a llt0* puts sprite 0 It roo lit celuan 0.
•nvthirg already at that location is overaritten. If
anything is overaritten, the interface routine returns lOh.
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Ma«e • Erase.Sprite

Hachine code interface:

Inputs: A • sprite-idi 0..*e*-spntes - 1

Outputs: EC OOOOh - OK (sprite erased)
C003h • illtgal sprite-id

Entry: SUSVC l»e*

BASIC interface.

Inputs: LET C* *E<S»rlt*-ltf>*

Description: This ttrvict orates a sprit*. The screen
tico«n blank «hor* th* sprit* used to bt. Tht spntt still

BASIC *x*apl*. aE0" *rps*s sprit* 0. Tht ser**n locations
taken up by the sprit* becoao blank.

M»»«: Nov»_Sprit«

naehini cod* interface:

Inouti: a * sprite-id* 0. .»ax-sprites - 1

0 relative vertical rolioni -12B..127
E * relative horizontal eot ion f -126..127

Cutouts: BC * OOOOh - OH, nothing overwritten
OlOOh - OK* vomething overwritten
0003h - illegal sprite-id

0 r ow
E * column

Fntry: SPRSVC 20DM

BASIC interface:

lnouts: LET Cs * ""<scrit*-id>,<vert>.<hor>"

D*seriotion: This sorvic* woves a sorit*. Th* sprit* is
erased at its current location and written at a new location
d*fin*d by:

new res old ro* * relative vortical wotion
new col old col * r*lativ* horizontal Motion

Tn* location of th* sprit* is updot*d to rofloct th* atotion.
As with th* "P" coaaand* if th* sprit* overwrites anything*
tOh is r*turn*d. If Autowrap mode is s*t v thon th* location
is automatically wrapped to fit onto th* scrttn (i.e. (24*
0) btcoMt COi 0)). Th* new ro* and column values irt
returned. If Autowrac mode is not set* only thos* parts of
tn* sprit* which correspond to l*gal scr**n locations will
b* displayed.

BASIC eiaaple: NH0t2*0" changes th* position of tha sorit*
from (lit 0) to (13. C). This operation is equivalent to
"E0 P0,13.0".

Na** : Change.Sprite.Locatien

Machine cod* interface:

lnouts: A * sprite-id* 0 . -«sx-sprites - 1

0 * nee roit 0..25S-
E * nee column* 0 . . 255

Outputs: BC OOOOh - OK (location changed)
00Q3H - illegal sprite-id

Entry: SPRSVC 237M

BASIC interface:

Inputs: LET CI "L<sorite-id>«<.nee-<row>f <newcol>"

Description: This service updates the position property of
a sprite in th* saa* fashion as for Put. Sprite. The sprite
is not updated on th* screen until a Mo ve.Spri te

•

Put.Sprit*. or Erase. Sprite is executed.

BASIC exaaple: "L0,13.0" will set the location of sprite 0
to (13. 0).
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Pictmt cod* int*rf*c«:

Inputs: i * ipf Hi-id, 0 • . •K-tp'- 1 1 - l

0 color, 0. .

7

Outputs: BC * OOOOh - DK (color changad)
0003* - lll»p»l sprit*-io
000! r, - 111*0*1 color

Entry: SPftSVC • 240m

BASK intipfici:

Inputs*. LEI Cf * "A«sprit*-id> v <eolor> M

Dtscrlction: This itrvic* updstaa th* color *rop»rty of •
sprit*. Th* sprit* on th* icrtin is not updated until •
•ui.Spritti Hevo.Sprlt** or Eras*. Sprit* is aa*eut*d.

BASIC *»a*Dl*: "A0«2" ciustt th* color property of sprit* 0
to b* s*t to rad.

No**: Ovtrlap?

Hiehi^f cod* i*t*rfoc*:

Inputs: 0 * tprit*-id-li 0. -aas-spri t*s - 1

E sprita-itf-2 0 . •i-ipr it** - 1

Outputs: BC • OOOOh - OK* no avarlap
0200h - D* t ovarlap
0003h - ill»oal sprit»-id

Entry: S»ft$VC * 26BH

6iSK intorfaco:

Incuts: LET CI *>0<sprito-id-l> f <ipritt-id-2>"

Dtscription: This sorvlc* is us*d to d*t*ct if ta* sprit*s
o vtr lae«

BASIC axaapla : "00*1" c ousts tht intorfac* r out in* to
roturn TBS if sprltas C and 1 ov*rlsp on th* scr**n.

Na«*: V»rtical_ Scroll

Machina cod* intvrfae*:

Inputs: A * direction: positiv* nutbtr - down,
nogativ* nuabar - up

Outputs: BC - OOOOh - DK

Entry: S»*SVC 55IH

BASIC int*rfac*:

Inputs: LET C* "V<dir«ction>»

Dtscription: This ttrvict is usod to scroll th* antir*
icrun in th* vortical diraction by on* ro«. Th* direction
of scroll is up if direction is loss than 0t othorais* th*
scroll is dean. Tho position property of all sprltas Is
updated by am rem to rofl*ct th* *ffoct of th* scroll* If
Autoerae atod* is not s*t» than 1 is add*d to th* row valu*.
If Autoarap nod* is sot t than 1 is added to th* rot valu*t
and this naa valu* is erapped to fit en th* scr**n.

BASIC *»*aple : "VI" causes th* s croon to scrolled ooin on*
roa.
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Nan*: Morilor.tel.Scroll

Machine cod* interface:

Inputs: i direction: positive number - right*
nagativa nuaber - left

OutBUta: SC • OOOOh • OK

Entry! SP»S»C JBOH

(lilC intarfaca:

Inputs: LET C« « "H<direetion>"

Geseriotion: This sarvica is uaad to scroll tha antira
scraan in tha horizontal direction by ona column. Tha
diraction of scroll is to tha left if direction is lass than
Ot otharaisa tha scroll is to tha right. Tha position
property of all sprites is updated by ona coluan to reflect
the effect of the scroll. If Autoetrap aode is not set» then
1 is added to tha colunn value. If autoorap Mode is sat.
than 1 is added to tha coluem value, and this naa value is
wrapped to fit on the screen.

BASIC exaaole: "Ml" causes tha screen to scrolled right one
column.
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1 fclt l - •uteri"** »ot)e flaa
Invaber «f »fltn allocate*)
In

sorites

1*1
142
14)
14*
1*5
M»
1*T
1*1
!*•
ISO
111
112
IS)
11*
155
154

vc.cocf*

•aral
•«ra2
B«ra)
ara*

ceraf.

•au
•«*i

•au
•au
•au
•on
•aw

•uc.c«*J«*l
ftu«.aerat*l
• aral*>2
L*»r,«2*2
••')»2

;s«r>aa*t*r alac*

lea** l*«Mifyl*ic. a**>»4ca
liwabe** af par** fj^nd
Iflrgt a era

I t»rit
rot
cal
•lat*

e»lor

• au
•au
•aw

•au

0
ra««l
«•!•!
vtatiw

!»*•• •••ttlen
iceluar* oaaltion
Merit. aH»K
Itorite »«lgM
l«*>rita ••!•*•
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• «|0! UT >tlti<f ««a laltr.l Itaflftlttcn tttrttt
• 0007 159 tfltgt • *« aaltaaa«2 llacil aarita *ltgt
•0O0C lit lllK )la 0 I kit 0 - tllacttatr
•(00t 1*0 mwlll 1 I »lt 1 - atrlta t»ar»r»ta ••••thin]
•0002 1*1 Iht tan 2 I kit 1 - aarlta I" lafc-ar Halt acraan

ita
it>
i««
ItS I licill

1000 10 2*

l*0i 11 OM0
•001 *•
toot 12 0MT
1*04 21
I0OC CO • «

1001 CO 1042
1011 21
1011 •1
0011 21
OOlt •«
•011 21
• 01* 1

I01T 1*
1011 10
••It • 1

ion 0* 00
• 0IC 01 00
• 011 00 21 0H0
1022 11 00
• 024 00
1021 20 ««
• •IT CO TO
• *It 20 02
• 0>0 C*
• 0IC 0*
• 020 11 01
I02» 00
1010 20 11

• Oil • •

• Oil It
001* • 0 02
101* • 1

lei? 21 10

It*
1*7 I

•0000 It* tO taw 0

•0001 Itt tl taw 1

•0002 170 12 aau 2

•0001 III •_•»« >w S

•00M 112 l.trrtr tax 0»»H
171
174
17! iaataaaaaaaaataataaaaaaaa.aaaataaa«aaaaaat«ataaaaaaaaaaaaaaaaaaaaat
17* I

17T I CH0JHT
171 I

174 I Intuttt nan*.
140 I

111 I wutauttl aarlaatar black.
Ill I

111 I Cllttll Itttl mm.
II* I

111 I illllll wpltl.nl <»
lit I c«aa«nd
117 I gflagt
111 I •»!-.»
Ill
110 I •rtcaaurit Clll««l ftnt.itrlng
141 I •.•%'.•>•*•
1*2 I MtoS
141 I llt'ir
lit | alnut
14! I lllll
111 I ««ia*»r

147 I ea««»
141 I tttet
144 I I.'.MtNOltl
200 I

201 I trtcaturst Callt* lyl nan*.
202 I

20! t Ottcrlttltnl thi« It th« ««in raulli* «f th« c«*M«nd ml«rar*t«r.
20t I 7ha c»a»«nt tiring it loc*t«d <u«lng MHC_N> an* it

20! I rae»tplla* ty follttfing autnAtttfil

20* I

207 I

201 I lit** »l«yt
1 |II I l» t— > iO — > al > tl > •_•»*

I cat latttr I xtnt I tract ar aat
I I I

I » I

iJi ,
> t.arrar <

21! 1 ........
21T

201 I

210 I

211 I

212 I

211 I

21*

211 I

214 I

220 It

221
222
22!
224
22!
22*
227
221
22*
210
111

u it ••'

14 <ntat»l)i t
aar t

la (taaaaflt), •
la hi, ffltit
rat *tt, (HI)

call f lat.ttrlnt
l»c HI
la •. (hi)
i«c hi
la 4, (hi)
l«c HI
»vth hi
aat hi, «t
aa at, hi
aaa hi
la *, 10
la c. 0

It la, atral
la t* tO
ca k

J> at, tfltaO

•It T. »

Jr I, at
rat IMOl
•at* 1
la a, t.ana
ca •
Jr 1, tnlal
awa* hi
a«t t
sa« HI, *•
• aa M
Jr t, It.ea*

It

212 >

jjj call tlht.ttrlht |hl -> ctaatnt ttrlnj racart
1|« »«c HI IHl -> atrlrg lt«»th

211
211
217
21!
214
2t0 ___ _.

241 aa at, hi Ita -> flrtt kytt tttar ttrtha
14] aaa hi Ihl -> tlrtt kytt af ttrlna

2t] 1* •• 10 lattta <- tO

It* ahllaO la c. 0 Itaarat <• 0

24! It la, atral U« ->

24t
247
2tl
241 ahllal
2!0 Jr l, ah Ittttt O t.trrar, tt cantlr.ua

|jl rat 1**01 latharalta aratyca raaart

112
2!! ak
214
21!
2SI
217
210
2Jt
2tl Jr t, tt.eat Itt ant tf caaatnf ttrlng, tt aaacutt
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ton tt 111
•01* CC 1011 III
• 0)0 10 01 III
•0)* CO IOCI 114
10.

J

II 11 1*1
10*4 »• ao 111
•04* 10 It 1*1
•Oil CC 1100 1*1
(•it II 01 1*1
•0*0 CO 1001 111
lost II II III
•Oil CO llll lit
•Oil II 01 111
•on n it 114
•Oil to II lit
lit! CO llll lit
• Oil II CI lit
••to •1 10 111
•0*1 11 II 111
• 044 CO 11*4 110
•04T II II 111
• Ott 0* M 111
1041 II II 111
•0*0 It 114
11*1 IT 111
•••» IC 11 an
• Oil • 1 lit
••12 11 01 111
I0T4 04 00 111
• •?• It 110
• Ott 11 OMC 111
•Of* CI til
•on CI 111
•OK II 114
I0TO CO 0001* 111
1010 ct til
•on 01 lit
•on CI 111
•Oil 01 til
•••4 11 OMI III
•ott It III
itti II 101
nit 01 111
10*1 CI 104
•It! II •' 101
I9IS 01 10*
tilt ct 101
lie 01 101
1010 CI III
1011 CI • II

III
III
111
114
11!
11*
317
111
111
110
111
121
11!
114
11!
11*
lit
111
111
110
111
111
111
11*
11!
13*
lit
131
11*
!*•

1001 10 41 too 141
(Of* CI 142
•Off I* to* 141
•Ott 41 144
C01I • 1 o«c 141
ton IC 41 ICID 14*
10*1 !( 10 147
•44 11 tcia 141

I04T CO ICtO 141
1044 10 11 350
I04C CP 111
10*0 00 111
10*1 CI 111
loaf II 114
•010 11 1C1* lit
IOI> CI 31*
1004 •0 4} tcto 3ft
llll CI 111

111

"•t.*l*»4

44t.*l|lt

aat.aaaaa

tcC.CKar

•n«»l

•4.I44

10 a. CM)
call v„ar_l aala*a
Jr *c» aet.alaha
call latter
J* •411.1
*• *

i* ait aat.aiava
••11 atawa
ir antlel
call OUIT
Jr it aat.alitt
•all ayafeer

J> •hilel
ca ','

Jr •it aet.caaaa
call aaaaa
Jr ahllel
**
ir act aaa.caar
aall aaaca
ir anllal
la It a.arrar
Jr ahllel
avift HI
»« a
afea hit la
•a* 41
Jr ft aa.catf
la • > 10
la at c
la
a«4K fee

a»*n aa
avah M
aall |.».M»M0ll«
•nan fee

aaa
•a* fee

• mm
la
lac <M>
aaa M
aaa a*
»** fee

Jr •miao
9mm
owe* fee

• mm
•aa fee

rat

IJya* ir tiat yaaar ar laaar cm lattar
letherale* heaela lattar

ljuea If nat ilnm alia
letharaiae aaaal* air.**

IJaae If aat Clglt
•ethere&ae hanala ayaher

IJyee If aat caaaa
letheraite haaale caaaa

laat a aeac« altaar t

iaen*le tacca

Ictata <- • errer

• a awit aa II letal

1*1*4 a«r« ttrlae left

llaaa alth ceaaa"* etrinct aa retyra
I lact itctwt caaa la fee

leeeeaeeaaetaaaaeeaaaeeeeeeeeeeeeeeeeaaeaeeeeeeeaeaee
I

t atao.stiias
I

I laawtel aaaa Caaa glafeal varlablaa).
I

I Qtitautel hi -> racer* far atrlna variable If fauna
I

I Slafeali laaai Ca.aDD
»L*«1
aaaa

I

I

I

I

I

I

>

I areceauree Calle* l»: cldlnt
I

I Oaacrlatlaal tale rautlnaa attaaata ta flaa tha recerd far a atrial
I variable alth aaaa aaual ta the «elye af **«!. If fauaOt
I ML la eet ta aalnt ta the laneth flala af the rtctre. If

Slafeala Mrltten: CH.400
atacs

ereceeuree Callaat aXNO.N
IHOI

f lae.atrlne

f.aa

la fee. <CH.*00) leave CH.*00
avah fee

la at <*l*vJ> leave *L»«J
aaeh af
la bet aaaa
la (CM.COO)t fee

la at ion
la Cai*0S)t a laat ruatiae flait
aall nao.a J flaa variable
ir act f_ak
rat 1*10*
Cafa OIH
aaa fee

1* a, fe

1* (FL4CJ). a
aaa fee

la (Clt.IDD). fee Iraatara Cn.400
rat
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1*1 1

ie) 1 d_C»_l_4L»»4
144 1

111
104 1

14 T 1 Outewtel eeta carry flag it current latter it an wager ar laaar caaa
141
1*1 1

ITO
111 1

111 1 Sletele anttaoi nana.
ITJ 1

174
1TI 1

1T4 1 'racaauraa Celled lyl cedlat
ITT 1

ITO
ITO I ar laaar cut latter. If ee* the cerry fief le eeta
110 t etneralet the carry flag le reeet* If the cnerecter le a

101 1 laaar cata lat«ar a it la

102
III
104
IIS

1011 • I 100 w.er.l.alaha ce •4'

1011 1» SIT ccf
I00C 00 100 rat AC
1010 eg 100 a* •J'.l
100' 00 Iff rat c
IOCO eg -J 111 «• •a' laheck if leaer caee letter
I0C2 sa 111 cc»
IOCS 00 10 9 rat nc
i oca eg 104 c* ••el
loco 00 111 rat «•
IOCT DO 10. 110 ava •a'-'*'
toco 11T tc» leet carry flag
IOCO c • 100

111
400
401
402
401
404

rat

1

1 11TTH
1

40

1

1 Ineutel currant character in 4. The character la en uaaer caaa letter.
400
40T
400 1

401 1 Outeutal evc.eade la tne aareaeter klecfc*
to 1 fe iirnr etete

411 1

412 1 Gleeale leaat nana*
411 1

414 1 Cleaele Britten: earei
411 1

410 1 'recedurei Callaal nana.
41T 1

410 1 'receduret Celled 0r< cadtnt
411 1

420 1 Deecrtetlenl tma reutine trenflatee the current cherecter, ahlch le
421 1 kntin 1i • e I letter* inte • cede. Zf Ihli ceae • irr,
422 | fan the letter i* net • ltgel cennend cherecter. In thle
421
424 1 tfl'vUf ceae eeereeriete te the eeneend letter ene la awt
42S
420 1

42T
421
• 21

•00" 410 err eau 0"H
411
412

f OCI '1 411 latter given af

IICC 11 00 414 • i ao
IOCI 00 419 «a •

ioc 2i 04 410 Jr •f I.ekO
1001 »J 4]T •»e«J •f

1001 0* " 411 la e* e_errer lethereleei gtata la Illegal
100* CO 411 rat
100! 'I • 40 l.akO pea af

1900 01 • •1 gwth «e

(OOT IS • •2 tilth hi

icoo 11 lO'l 44! la hi. l.teble hi -> letter elate tetle
loot 0* 41 444 4«> •»•

IODO 14 00 44S la 0. 0

190' 1' 440 la li •
1010 10 44T •*a nl, •• Ihl -> aeelrea taale entry
on Tl 440 la a, (hi)

1012 '1 ee • •1 ca err
1014 10 04 • 10 lr m, l.ekl IceOe 1c efct ee June
1010 0* " • SI la •• e.enrer lelee cede le lllegel
ton II 0) 492 J- l.eilt
ion 11 O'lt 4S1 l.akl le (avc.ceae)f a

1010 0* 01 4S4 la e. tl latate <- el

101' 11 4SS l.eelt »•» nl

io»o 11 4S4 l«t hi
10't 01 4ST »•# «e
lO'l CI • JO

4S1
440

ret

• 0'! OT 441 l.tatle «ef» T

10*4 442 «••• err
10'* 01 40! «afb 1 ICreate.Serite
lO'O " 444 •eft err
10'T 04 • 49 dlefe 4

IOM " 44< 4mt» err
IOM M • 6T err

I0'4 04 441 aaU 10 IKerisentel.lcrell
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(O'O 00
fo*c

(Otl 04
Of

1100
(101 00
1102 01
(10) ft
no* ap

tlO) 00
dot aa
HOT ap
1100 00
1100 Oi
1101 M
1100 ap

HOC pp

*4f 0
470 «»f ft arr
471 *a*ft •rr
472 •a*» 0
473 ••ft 0
*3i

•••ft •fp
479 4ft f ft 0
4 70 •)••* 1
477 aafk a"
470 «•<> arr
47t •••ft 0
400 •••ft •rr
401 aafft • rr
40i •-••ft 11
411 •••ft 1
404 •••ft •rr
4(9 •••ft •rr
4«« •••ft •rr

1100 ii on
HOC it 01 111
1110 10 lit
fill JO 0) 111
III! ot P» 114
tin ct il>
1114 II 111
OUT 21 O'PO 117
0114 71 »:o
111! IP • 21
one • P 122
110 17 021

111! 77 i2«
Ill* 11 121
eiio CO 12*

0121 CO 141
0122 09 >»2
(11) (0 10 9CI0 141
(127 01 S44
(120 22 ICIO 1*9
(120 CC 1*4

9*7
(121 (i 9*0
Hi* ce 1140 9*0
(137 it O'M 570
(111 CO »• »n
HIT 20 07 972

llalt.tftrltftft

IChangs.Sa'lta.lacftt Ian
•>•. Iftrllft

I0aftr|a»7
Iftftt.lftrlta

IXnlt.lcraan

MftMKal.lcrftU
I Ift «.»««••>•».«•<•

407
401
401 Ift

490 I

411 I MINUS
402 I

419 Inftwtat hi • t»-mt ftftlntftr
•»* I ft • ftariaf- fttfttft.
401 I

404 I Cbtaatfl ft • ftarstr atfttft.
417 |

490 I Clatall •••« gUaat
401 1

• 00 I Claftftlt arm.*: (flags
101 I

902 I Prftcaaurst CftllXI
001 I

•04 l ftracftftaraa Clllil 0
• 09 I

004 I Ofttcrlfttlftal »• tha atfttft It nat tl, tatf stats It a.arrar.
••' 1 t»00>«« »'< «•• •• (Malt •«« fttft.ft In fttfttft tl.
001 I

• 0« IMftaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatftaaaaaaftftaaaaaaaaaaaaaftaft
• 10
• II

• til Ift4»ftac« fttrlng ftftl

10 •• tl
Cft ft

i' li a.ak Ittfttft • tli •• at
10 fti ft.ftrrftr Iftthsralts stata <-
rat
man ftl

10 >>1. iMigi
I* ft. CM)
»•m
CC« ltft(( lft kit
•ift

la (nil. •
••« hi
rat

127
920
I2f ••••••••••••••••••••••••••••.•••••••..
910 I

911 I W.UM0IP.

932 I

933 I tnautal currant string ftftlntftr In HI

•

934 I ft ftarftar fttfttft.

939 I

930 I Outftutal aarauatar In tha aaraaatar
937 I ft • aarsar fttfttft.

930 I

990 I Clabalt ••••! Cx_400
940 I ft'lftfft
941 I

942 l Claftftlft irltto: Cm too
9*3 I gflftga
9*4 I ftftrat

949 I

944 I ftracftftwrftft Csll»4l ININT
947 I PP20C
•40 I

•40 I ftracafturss Csllsa lyl cXlnt
990 I

591 I Oaaci-latlanl t»ia r.utlnt t«n.«rti tha (Iglt string starting at thft

•93 I «>rit nan-alglt c»i'r.lilr"ln'l an'wnalgna* t.ft h,t? nuaftar.
99* I !• thft nao flag la tat tha 2*a casplsasnt it takan. 7ha
• •• < naaftsr !• aut Ints thft CbPrtitt ftftra alat In tha aftra ftl«ch.
••0 t 7ra vftlu* •• ftaaraft !• Incrftaftaffttf. stftta ftacaaaft s2*
• 97 I

991 laaftaaaaftaaaftaaa.aa.aaaaaaaaaaaaaaaaaaaaa.aaaaftaaaa.aftaaaaaaaaaaaaaaaa
910
9*0

naaftar p«sh be
pafth ••

>•••• CH.ft.00

Iftftt Cm.400 ta (ftlnt tft ftlglt string
lc*flwart atrlng ta nwabsr. hwabar
I an«a wa an calculator alack.

laut ntaabar in be

•«ah be
•Nik ••
la ••• (CH.400I
•«ah ••
1* (Ch.'OOl, hi
•all IhlhT

fMifth hi
call PP20C
14 hl« gflagt
fttt nag, (nl)
i> • • ass

257



1131 71 173 I* at k

1131 2P f?4 <•!
1131 4T ST1 Il- It a
use ti IT* ia at c

1130 l» ITT c«l
fill 41 ITO 11 at a
111' • 1 !M »•»€ ka
11*0 CI ii 110 III nag, call
lit) 00 ri oo 111 la <!•>. a
1143 oc ii 111 l«C l>
I14T oc TO 00 III la <l>). 1
I14t DC 21 114 l**C l>
I14C 11 III l*aa hi

1140 01 III »•» la
• 141 ic II ICiO lit la (CH.IOOlt la Iraatara CH.I00
I1S2 01 III ••a 4a
(1S3 ci III pm0 ha
1134 oc 110 tOC a

CIS! 01 02 III 14 a. a2 latata <- a2

• 1ST Ct 112 rat
111
114
SIS
III 1

SIT I C0»«4
too 1

III
100
401 1

102 1 Qutautai b • aaraar
1

•lata.
103
104 1 Glatali laaat nana.
101 1

401 1 illllll Vrlttast: nana.
40? 1

101 1 Iracaluraa Caltalt nana.
101 1

110 1 hracaaurat C*ll«l lyl ««41nt
III 1

111 1 Oaacrlatlanl *r.»a rautlna racagnliaa a canaa. X* atata la a2t than
111 1 th* eanna la aklaaad and atata hacaaaa al> Ctharalaa
414
IIS 1

111
417
III

till 31 02, 111 ta ai a2

(lit II 420 «» 1

lit atata • a2 than ahtill Jl 01 121 yr It c.aa
11 JO 01 f • 422 km lalaa atata < - a_arrar

III* CI 123 rat
IUO 11 124 c.ah tnc hi

1141 04 01 121 H 1, ll latata <- al
ll«) CI 111 rat

127
121
421
ISO 1

131 1 SMCI
132 1

113 1 Inautal currant atrlna aalntar In ML
134 1 I • aaraar •tata.
I3S 1

131 1 Outautll 1 • f»r*tr atata.
137 1

131 1 Olalalf laaal nana.
III
140
141 1

44 2 1 hracaflurai Callall nana.
4* 3 :

4*4
4*5 1

444 1 Davciatlan: thla rautlna raca?nlta« a laaca. If it#*a ii »Ct than
14?
I4|
441 1

ISO
ISI
IS2

IU4 11 ee ISI •»•«• II a« aO
1141 II IS4 «» 1

111 Jl 03 ISI lr it t.ah llf atata * aO tnan ak
11*1 01 01 ISI la It an4 lalaa atata < ' a.and
1141 ct IS? rat
I14C n ISI _ak ine hi
1140 CI ISI rat

110
III
112 a««
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C«01kT CUIO/ll •arit*« 10.34.14 D-Nflt 14III4I
C4«*4f« I«»»»»r«l.r attali CuCIkT.SIC

6 •ttcc 0001 1U7CKI S091
••••CD eo«» c *at*)*v4d CH4400 ICSO
COIOI 000* COM4 (Mi C0KH4N o*»r
0I6IT loot ooic»o 1074 1 lavkfvkkj
t«« 00" (110* 0001 aoro
**20C 1140 • 101 1011 G'llCt o»»i
XIICNT •001 Iklk7 )0»» ll*4M4 »oi ii
LMS 0001 IIHIT f 0C» 14040 1001
k "4IIC0 0020 mil 5011
«o« III* k4k( o»*c kt« COOO
kOTIDl (197 H0'I«1 1040 Nuxiia flit
ovum 0001 Mlkl 0*11 »i*«l 0*10

OMS nms 0**9 »4ITk» C304
IO> ooso SC44TC 3*1) SCIIfk t*M
S»4CI tl«4 SMCCO 4000 SM17I C»M
SMMO 00" SI0« cue SO 0000
UI04IL 10(0 kMUtO I01C kHIkll con

I

ooim
ci:»
IkOkO
»I«lOll
eio««t
i
LOOI

I

»»Ml»
k0?44l
MUM44
>lla]
»09
I'lltJ
S»C4C0
II
klOTk

tojo
IliC
1010
1041
0010
•••»«•#
icit
c*»i
1044
Of ic
e*i»
(140
oooi
0*10
0001
0002

oiutc 0*»l
:ol 0901

IkSkl (940
»l,*6S 3CJ4

Off******
ll»T(4 toco
LIT4II ion
klkUS 1109
kOItCO (049
) io«
4lkl 0*»l
»s« *444'«4«
I* •44PV44
141*0 0001
11 0001

9r«k*l •ft (• • Oflntttait • • mrif <»l4«k> • rut I

4LLOC
»UT0k«
I4CKGC
440.O
CH.400
CDOINT
CCL
C0L3«
C0»k»
COkklk
c_o»
OIOIT
OO.CkO
fkOkO
IkOkl
CM

e»«o«
MkO.k
•IkO.l
»L«CS
•me
*.oi
OFLtSS
euoti
Hf ICHT
IklkT

Lftlff
LNS
t._(»IT
1.0(0
I..0>1
I. Tilt
kkl.CO
»4«.*0
k4I.S»
"IkUS
».0«

»*«!
kit
kOT_*l
kOT.CO
kOt.91
kOT.kl
kukOEl
kUk.H
0«
0«(4kl
»»«m
»4*k2
»*MJ
mx»
•44M9
»»t«s
»II7k4
»0J
10k
so
SI
SI
seitrc
JCMIk
S414CS
S»«C(
s**c;o
SMiri
svc.co
s.ekj
s.tno
». a«
U.0«.l
kklkCO
kHlLd
klOTM

1944
Hit
1)94
2T4
101*
2244
149*
1544
2 74
1)44
421
ion
240
240
219
4904

1094
1014
233
1024
1074
330
1244
12)a
ISSa
1044
HI*
244
1414
492
434
490
443
1214
1204
1324
240
919

1114
1394
243
2T9
271
241
272
1444
290
1404
1494
1444
t*74
1404
1444
1)74
1974
972 -

1924
1404
1414
1704
I3I>
13)4
1944
2(0
1224
1274
1434
1714
1'24
499
242
2444
2444
1144

1)4
2924
341 3444 3974

194
197
4144
137 2244 100
424a
270
2(( 240*
1044
2(44
444 442 444
*7l 474 4JT
444 44 9 4(4
291 391
344
3*14
343 34(4 9994
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12)1' 01 112
13*1" 21 11)
12)1' 71 114
111' 11 II)

I11C* 20 M lit
12)1' CI 117

•fttut*_•*••

Id "1. eereen_ht
Id (hi) « aa«_roat
Id hi, If laga
14 Chi) . 0
Id
10 Ca a

Id) ba 0

a-

4

•
rl c

rl b
rl c
rl b
rl c
rl b
pwan be
10 hi. tprctda
e-d t
tic hi, be
la) be. .letillen
..a a
•be hi, be
pap be
la dda (tutor}
pwph hi
•ad a
tit Ma dt
••pi hi

t: bta 0001
rat
la (aarltaa), hi
\4 «nl> , 0
tee be
inc hi
Id ta t
•r C
ir "la clear.leep
rat

llnktlSlix* •C««n.lit to 14

Icltar glafttt fl*««
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111
111
III
111 1

112 1 1M.4004
til 1

-14114 1 tnavtel 1 earite
111 1

111 1 Outautal II <- a44reaa af eanta recera far et'lte I*rltcl4
111 I

2*1 1 tltkalt 14441 (••'1444
III 1

III 1 Cl*44l4 Mrlttant nana.
ait 1

211
in 1

214
IIS enact. 14
III 1 Iwt.airlta
207 1 eraee.tprite
2CI t cn.lac

201 1 eh.ettr
211 1 awerlea
III 1 VII.4414
III 1 wee.reft
III 1

114
III 1 racer4 ftp tha i»»lti alth 14 • eartta-14. T"ta 444rael
III 1 ia ratvrnea In II. N4te Ihat each raaar4 la ikvtee lan««
111 1

III
111
III

Ill*' Cf III 4|r.a44r fweh It
1141* • 4 •1 III u I. I
fill* 44 221 14 a. a

• Ml* 47 124 an 4 4

•144* CI 11 111 ft 4
1144* CI II 124 rl »
1141" CI 11 217 M 4
!•«•* CI II 221 rl 1

li»C* CI 11 221 rl c
(141* CI tl ISO rl k Ike • l*tarlia-14
1170* oo 24 0"l 231 14 li. <iarliaa> in -> atart a« aarltaa lata
1174* oc 04 212 414
• III* CI 111 •*• 44
ll»T* CI 114 r»t

111
1)4
117
111 1

111 1 CII47I.14IITI
141 1

141 1 tnawtai I • aanta •14
141 1 I a antfc
141 1 C • haltM
144 1 0 a aalar
141
144 1

l»7 1 Owtawtal 4C • IC33 • 0>
141 i • cost • illektl aarin-lt
141 1 • con - tlle«el tatar
111 i

111 1 detail ••el •*»!«••
111 1

:ii 1 Cleaela written: eartte lata atrwctwra
114 1

111 1 Iracalwraa Callalr ear.eder
114 1

217 1 treceeuree Callaa Iri l.4.Nimi,|i
111 1

111 1

110 1 Oetcriatltnr mi rawtlne Inltleliiat 4 reeere far tha aerlle tcentlftee

141
142 1 <»4B.Iprltaalf than It la llletel and 03 la returned in IC.
241
244 1 lllaial en4 09 la rtturn»6 In 4C. 1* tha eeraaetere ara
241 1 leiel than tha ilata af tha retard ara f lllat In an4 tha
244 I atlac flat af aflaae la aat ta Intlcata that tha racar4 h44
247 1 keen 'filled In.

241 1

241
270
2T1

till" !> 272 create.aarlte awah hi Ivelldate t»rlta-14 < (eei.eerltee)
I274* 21 Wl 271 14
C27C * II 274 ca (hi)

1 2TD* tl 271 M» hi
1171* 14 04 274 Jr Ci 14. an llf earlte-14 4k a than Jwae
(210* 41 00}] 277 la bci 4001 lalaa return 01 In IC
1213* Ct 271 rat
f 244" f 5 271 14.4k p«ah af I.elldete ealar < I

111!' It or 210 14 4. 7

enr* II 211 C4 4

llll' 11 09 212 Jr
1244* • I 211 af

f244* 01 0301 214 14 to 0001 lalaa raturn 01 In IC
C2lt* CI 211 rat
III»" 41 211 celer.ek aa« af
1244

'

CO I29»* 217 call eer.addr ila -> atart af aarita racar4
(241* oc 14 «0 4)4 211 la (li»uli 0 iraa <- 0

H(l' 03 11 Oil 03 211 14 <l»«cel>. 0 leal <- 0

(244* 00 70 42 210 14 (lxaldth), t ieidth <- 4

1211* CO 71 03 211 14 Cla'halght), c Iheleht <- c

1241* 00 72 0» 212 14 (la*celer) ( d Icelar <- d

•144* 00 71 01 21) 14 (l«»aklt»aa)t 1 Ipeltaaa <- hi

II4T* 00 T4 04 214 14 (»i«eaiteeeM), «

1244* 00 Ct 97 C4 211 aat
t2«f ' 01 0000 294 14 kd 0 Iraturn 00 In IC

t2tl* CI 217 rat
211
211
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300 I aaaaaaaaaaaaaaa»aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa«aaaaa*«a
301 I

351 I CHCCt.lO
SOI •

104 I litawtal t • aarata-1*
>0> I

19< I Outautal CP la Ml If aarlta-l« It laaalt r.t.t If It la illagal
107 |

101 I Glakala laaat aprltaa
111 I aarlt. aata atructara
310 I

111 I Clabala brutal: tana.
Ill I

111 I tracaauraa Callatl iar.a«r
Ilk I

IIS I tracaavraa Callaa lyi aat.aarlta
314 I araaa.aertta
3IT I cH.lac
Hi I cn.attr
11* I aaarlaa
110 I

111 I Oaacriatlani tr»a rautlna chacfca (1) thai • arlta-ia' la In tha ranga
311 I Ct..aaa_aarltaa-13 ana (1) tntt tha r**%r* far that
323 I aarita-14 naa aaan initlalliaa.
12* I

HI laaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa •a.aaaaaaaaaa.a.aaaaa.aaaaaa
lit
sir

1111* 00 II
• 214' IS
lilt' 21 Of't
•211' II
1211* II
1214* 00 )J3 rat itc Ia»rlta-1« aut af *an«a
1211* CO I25»*
1211* 00 Cf OT It
I2C2* oo cr or o<
I2C*' 00 II
llCf CI

1201' •I
IDC CI

• 100* CI
•101' cc •tot
•111* CI
• 111' 11 20
•214* (0 II itto
(111* CI
• 111' CO • 110
•1IC* CI
•HO* 11 •001
I2»C* It
ei»i* II

111 cnaca.tt puah la
321 • tflh HI
139 14
311 a* (hi)
332 •» hi
933 rat nc
«! tall •pr waddr
139 •ft <l««af lagi)
3 34 rlc Cl««af lata)
JJT »•» la
111 '•a
331
340
341 la

342
34]
344
34S

•ICt* II 344 aat.autparaa
I1C4' 11 OMI 3«7
I2CO' 47 341
I2CI* 21 04 34t
•200* CI CI 379
1102' II 12 in
1194' CO II in aff
ItOt* II ITS at...11
lior* oi oooo 374
•104" CI 179

171

1*2 I

343 I 1IT.4UT0»««»
344 |

341 I Inautal 4 • 0 - aff
344 I <> 0 - an
147 I

I4i outtutai ic • oeoo - OK
34t I

S90 I Glabalt taaal nana.
SSI I

392 I Glabt.li urlttanl gflaga
393 I

334 I rracaauraa Callatl nana.
199 I

391 I tracaauraa Callaa lyl l.«.H4N0l.lt
397 | waar t'igrii
SSI I

S9t I Oaacriatlani thta nauttnti aata tha aulaarae flat accardftng ia ma
340 I wtlya af 4. tf 4 • o ( tha flag ia ftitli omaraiaa
Stl I tha flag la tat.

avin M
It) hit tfl«t*
>flt a
»' it aff llf 4 • 0.
aat autaaraat (hi) lalaa turn
1' aa.tilt
t*aa autaaraat <hl)

hi
ir »c. 0 Iraturn 00
•t

377
371 iaaaaaaaaaaataaaa«aaaaa«aaaaaaaaaaaaaaaaaaaaaaaaaa»aaaaaaaaaaa»a...
179 I

319 I 0IS»L»T.C«t«
311 I

112 I tatvtal I • fit
113 I C • calwan
314 l Dl a lacalltn of fat eattarn far a*an ta ka arltta*
IIS I

lit I Outautal 01 • lacatlan af n.«1 char
117 I

III I Claaall taaai aait.
lit I

ItO I Olakala arlttan: C»7tl
Itl I

Itl I tracaturaa Callaa: JIT.tt :«7.»OS
193 I miT|_C»«l
ll» I

Its I tracaauraa Callaa lyi aut.aa'Ha
Itt t araaa. atrita
1»7 |

Itl I Oaacriatlani tHia rautlna tuaalara tna aaaelfiaa character at tha
Itt I aaaelfiaa acraan lacatlan.
400 I

401 taaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaattaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
402
403
404 ataalar.char
409
404
40T
401
409
410 Itl <C«7li>, aa Iraalaca <C"7|i) .it*, lat at char
411
412
413
414
419
414

fwth hi
awah ac
•wah kc
call l«T.»«tNT.»01

kc
la- t. * "

Id <C«7li>, aa Iraalaca
•ttah kc
call miTi.cxti

kc
\Y hi, 1
•44 hi. aa
aa ta. hi
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I!'!* 11 3C00 »1T It "1. IC09«
»l»9* 11 • •90 419 14 <C»1ll)t hi Iraatara tC«7tl> 44 arlaaal *!•
ll»l* CI 419 «<.•>!< kc
«1M" • 1 410 •>•• oi
«1»4* c« 411 rat

•11
411
414
411 1

414 i vitmt
41T 1

41 • t Ifttwttf I • P4»
419 1 C • aalucr.
411 I

411 I 0ul»Vttl C 444 17 IC 11 4 llf4l 94P44* ItCaUtftl (tha'ataa Cf 14
411 I

411
• 14 1

411 1 Clatalt krlttaa: nana.
414 |

41T 1 Fracaturaa Callatl nana.
411 I

414 1 Iracatwraa Callaa l»i kwt.aarita
440
4«l 1

**1 1 0444rlltl«M thia rautlha CHaca.9 that tha 9aaClfla4 Pas •«« «•!»••
441 1 19* althtn IM l*94l rantaa far tha tcpaar »Ht" •»*
444 1 haiant. If ii. tha carry flat la aat. at4ar.ni it It

449 1 rant.
444 1

44T
449
444

• 149* II *M9 490 •laltla 14 • (acraan.nt) III 0 <• rat <• (aeraan.M)-!
•VI* 10 491 •ac a

• Iff" • • 491 «• 4

list- »• 493 aaf
09) 49<

1101' 11 IP 491
II«4* •« 494 (4 4

II**' if 49T aaf
1104" ct 419

414
440
441
441 1

4«S 1 'U7.tMI7|
444 |

441 1 laautal • a l(r|lfl<
491 t 0 • ru
44T t f a calk**
449 1

•49 1 Ovtavtal IC a 0000 - 04 nathlnt naararlttan
TO 1 • 0104 - Olt aaaathlnt ttftrarttta*
•Tl 1 • 1001 - Hiatal tarlta-la
4T1 1

•T3
•7* 1 kacktcalar
•79 1 tflata
4T4 1 acraan.ht
477
• TO
479 I 47Tt.»
•90
•01
•11 1 aar.attr
•01 1 SILICT
•04 1 vlalkla
•09 1 0IT.CM44
•04 1 41aplay_char
• 07
•00 1 Pracaauraa Callaa lyl aava_aarlta
•09 1 utt.cala
• 40 1 wp4_raaa
•91 I I.>.N*II0LI4
•41
•91 |

•9* 1 Oaacrlatlanl tola rautlna arltaa tha aaaclflaa aprlta ta t«a icraaa.
•49 1 If Mtairlt naaa la iat» than tha aeaelfiaa raa ana caiman
• 94
447 I »aaa la nat aat v than anly tha partlan af tha aprlta
•40 1 feMch la alaltla an tha acraan alll 4a arlttan.
• 99 1

SIO
401
901

1107" 4 903 pat.aprlta puan af

IJII' Dl 909 paah 4a
not* 19 901 puan hi

IDA* *i 904 Si
IJ09* CO 1191' 907 call chack.14 Ixlttili aartta-14

• 90S' 31 09 904 Jr ci a. ia.au laprlta-14 aki aa Juaa

1311* 01 eoss 909 14 act 0001 lalaa raturn 03 In IC

1*11* CI 1399' 910 It a_a.lt
• 111' CO I19P* 911 P.la.ak call apr.aaar Itat lacatlan af aprlta racard

111V 31 91 911 14 at 1 laalact atraaa 1

• 111* 09 919 #wah 4a
I1IC* cc 1130 91* call 1IIICT
1311" 01 911 »a» 4a
1110* 00 It 91 914 14 It Cla*pkltaaa> Ihl -> aarlla kltaat
1113* 00 it 09 917 14 h, <l»>pkltaaa«l>
• 114* 41 919 14 k, 4 19 • raa

tl»7* 41 in 14 et a Ic col
1311* so 70 13 sxo
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1)11' 00 71 01 111 14 (li»»l)i c
Oil* 14 0»M 111 14 4t Cbackgcalap)
tm* 14 41 111 •«4 11111000k
on' 00 It 04 124 a* (la«calap>
tut* 12 ICIO 12! 24 C4TT4.4), 4

Ill
inl- 11 0100 117 14 it, lOOh
ine* 47 111 4M>4 a
1110* to 12 lit 44 hi. <a
!>)»• ft 110 • 4a. HI 14a - > fipat acan af aaPtta kltaaa

111 1 Blnaa lOOh. acta Ilka <Citt41>
1)40* 21 ot 1)1 14 li 0 11 a P*« caurtt
10*1' CS 111 f *4h tc
11*1* 11 1)4 autaPl • B (IB). HI
11*4' 40 1)1 14 < 1
1)41' 1) 1)1 • <aa). "1
1)44' 24 00 117 14 h. 0 in a caluan caunl
l)»l' CO tin' lit 1 hhap 1 call «lalal» lla IC a laoal acpaan lacatlanl
l)4|* It 20 111 J' a. aptchap lyaa. «a ju*»
t)40* It 0"l>4 140 14 a* Coflaaal
1)10' ct <• 141 kit autaapaa. a
nil' 24 14 1*1 i* ! naatchap
111*' It I" 141 C«l_l444 14
1194* M 144 ca 4
l)>T* 10 44 |4| y 44t CBpaal
mo* 71 144 14 4a 4
lit* 04 20 147 auk a4RaC4lame- «• 141 14 c t a
mo- 11 41 J.t jr cal.laaa
u$»* tl 110 CkPBal •ueh hi
• 949* 21 CM 111 14 hi. acpaan.ht
lit)' 7t 111 14 a. Chi)
1)44' 10 111 aac 4
II4>* II 114 P44.I444 Ca 4
1144' 10 07 111 jp 4C« C4Atl
1141' 01 114 *> 4f( If
i:4»' u 117 la • • 4
1144* 14 III thl)
1141* 47 1!) I* ». 4
I14C* 01 140 4* l4»*
1)40' 11 M III paa.laaa
IJ4» -

11 141 nit »•» hi
t)TO' 7C 141 la a. h
I1TI ' • 1 144 •r 1

1172* 20 04 141
1 114 • 00 70 00 144 |g Iflpat tlaa thrauflh laaaa. ataPa
HIT* 00 71 01 147 t 4 (la*cal). c
111*' 141 A4.414P4
1174* CI 441 *p tehap
1171' (0 til' 170 call ear pyia lakafh (# mm i 6 t m m t mm mm mm 111imtci IT r|iin| in. cnar till
I17( * CI 171 44 1 avaPaPita aaaathinj
tl7>* 41 20 171 C0

till' 11 04 171 Jp
till' ac Ct 07 Ct 174 aal a«aP*r>ltai Cia

171
MIT' CO 1201' ITI ha.aaaPBPita call 4l44l4r.Ch4P
lit** oc 177 naatcpap ft*C c

till* 14 ITI l«c ft

lilt- 00 rt oi ITI 14 4t (Ixalath)
• >!•* •c 110 ca h

I11C 10 04 ill Jp flit InnaPl
lilt* 14 111 lor. »

l>»)* IC II) Ikc 1

111*' oc ft 0) 114 14
HIT' • 0 III 44 1

Dir It 41 • II Jp
004 • ct 117 444 tc
im* 40 III 4..••11 •i
me* 11 It* »•» hi
• 140' 01 III •at 4a
Ml' •I 111 »aa f 1

ntf 00 'CO 07 41 111 kit 4«ap«Pita. <l>*aTl44i>
1141* 00 iCO OT 01 III p*4 •vapaPllat <iaaafla4t>
I14T* 10 •4 104 ir •it 4»PB'Bta
Il4t* 01 i1010 III 14 tc. 0
I14C- CO 104 'at
1140* •1 1•too MT 4VPBP4t4 14 III OlOOh
III*' CI • 10 pat

1*1
400
401
401
401 1 IKIf.lMITI
404 I

401 1 Inavtal 4 • a»p|ta- 14
404 1

40T 1 Ovtautll IC • 0000 • 04
too 1 • 0001 - illaoal ea'lta- 14
401 I

410 1

f 11 1 bachfcalap
411 f *«laoa
41) 1 4CPaan_ht
414 1 CH4IS
41* 1

414 1

41T 1 4I74.T
410 1 C«tl»
410 1

410 1 4P4ca4MP4a Callaal chack.K
421 1 44P.444P
Oil 1 mtcT
411 1 utalala
414 1

til 1

414 1

41T 1 i-'-hKOtet
411 1 HOap 4PatPa«
410 1

4)0 1 0a4CP|4tiaKl l*tt Paulina apataa Ida uactflaa capita. Tha •€'••«
4)1 I

4)1 I

4)) 1

1)4
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fit! * PI
lit 2

* II
|l§) • II
HI 4 •

)
|||| • CO llll •

|)|| • II 04
lit* * II OH )

mi* £1 |4|| •

1)11 • CO 024' *

1 ICS * II II
ISC9 * OS
1 1C4 * cc 12)9
|)(4 " 01
ISCA" 90 41 00
ISCO* 00 4| |i
t soo * It 0"!
DO) •

II IC 1'
f104* II ||
1 )0| • ci
t SO 4 * 1)
1 10* " 4t
1101" 1)
HOC* |4 ||
1)01 • CO 12' I *

111 I
* II 1)

III)' )4 O"0
1114 " gl 4«

1 114 * 21 1)
111*" 11 IP
• SIC * 04
• MO" so 04
1)1'" T4
IS'O" 04 20
I)' 2

* 4*
IS'l* || M
ISPS* ||
• 1*4" 21 O'M
ISM "

f 1

1 1'** SO
DM* l|

1.3'C * SO 07
fJM " ot
1

W

TO
1404 " 44
f401 "

1402' 00
|4f1" 10 r4
l*§S" 11
1404" f 0 91 9C94
1404" CO 1291

"

1400* OC
|4||

"

24
(40^* 00 TC 92
0412 ' OC
#411' 20 CI
1419 "

1414" 2C
I41T" 00 TC OS
1414* 00
1411" 20 OC
1410" CI
1411' •1 0000
1411* '0
1412* 11
1423" 01
14*4' '1
•421* c«

til
tit
•IT
til
til
t«f
t«l
ttl
»«>
ttt
ttl
t»t
t«T
ttl
141
tit
til
til
tli
tit
til
tit
tit
til
til
tte
ttl
tti
ttl
tt«
tti
ttt
417
til
ttt
470
in
ITI
IT)
tl«
tTI
trt

ti>
471
tTI
ttt
ttl
til
413
at*
til
tit
ttT
til
tit
ttt
111
ttl
ttl
ttt
ttl
ttt
taT
ttt
ttt
Ttl
Ttl
701
TO]
75*
TOI
Ttt
TtT
Ttl
Ttt
Tit
Til
Til
71J
Tit
Til
Tit
TIT
Tit
Tit
Tit
Til
Til
Til
Tit
Til
Tit
TIT
Tit

Tit
T10
TJ1
Til
TIJ
Tit
Til

artlt.tt'lta

t.lttt

Ct'tal

CtMl
rt.cMr

|yf M f
9>*twh 4a
•Min ttl

«|
• •11 •h«0.i4
jr 4t • 14 •-
l« 04* 000)
jm •.•it
call 4a**„aai>
n 4* 1
put ft 4V
4*11 1KICT

law 0» <iB*t*4«)
1« •t CU«>tBl>
It (fcacfitcalar)
If (ATTl.TSa •
Ifl |. |

"

ttjgh ic
• a <••)« hi
1« 4| 1# <4»>* M
Ifl ft, |
«4ll vialklt

Cf
1

4

9 9 If lilt*
||f awtaaraa* •
jt> t» mttmr
|| •• •• -C*l*"l
ca «
j#
la 4* C
»•» ••.celt
1 « • 4
j*» •
igiH M
I. hit tcr«t*„M
14 a. ((«!)

act •
cc a

J** ntf cant

2

*" af # af
at a

Bwfe <«1>
ll

af »af

*

Jr
• •a *»T

*

14
call ilialiH ? lajaaa*

»«e
14 a« Cla*al4ttt)

li

nit lunar

2

int 1
1«
«• 1

Jr na» ay tat*

2

»a# 4c
14 kc. 0
•1
«•» Ml

4a
af

rat

lollltttt ll'lll-ll
tltrltclt t> J»V
iiiii ii t« te

IttltCt IK1U *

It • raa
It • ttl

••I mr tt ttrta* tatM'atiat ttlt

II • fta ttyat

lc <- laftaalt «tl»»" tf aarltt

It • nla» Clyat
lit IC t l«t«l ttrtt" latatlaaT

Km tt Jyaa
111 autaarat tat?

llf aat ullvn "ttt tuta Jyaa

laat tyrant aalya* a«ta acraa*

llncraatflt calvan caynt

I Jyaa II mtrm caluana tt arlta

lintraaaat raa caynt

Jyaa If
lalaa tana
Iratvrn It

|WWMWIHW*MIWMMKWMMWWWMWWWWWW<HW<
I

I IM«|_|MITI
I

I laaattl » • aa'lta-lt
I 0 • r.l.tt.. tartlcal •ttltn
I t • ralatlaa hartcaatal aatiaa
I

I Ovtaattl tC • 0031 • Mi attaint aaararlttan
I • CHI - Oil HHI>H| txrirlttia
I • tail - Hiatal itrlta-la
I

I Cltttlt ItMl acaan.at
I t'latt
I

I Slakali yrlttan: Mrtta tttt structurt
I

I »r*cttar«« Ctllttl tratt.urlta
I twt.ttrltt
I

I •rtcttwtf Call** •»< I.P.HtMlll
I atar aregri*
I

I atacrlatltal paullnt ••«•• tlx ttaclfltt ••rlt* t> <•>• latclflt*
I ffaaual. It 14 aaytwalaat ta Irafta.larftta fallaatt tr
I *>t.ttPtta.
I

laatataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaa
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1426" IS 7]4
737

41B" tft III 1 7 Jl
1*21" r 4

|4 20 "

|42** At* 71 00
1*92

"

mi12 742

J* j].
21 74 J

* *
•

CI 4| 3**
14 ji 2

1

01 745
1* J4

" Ct 744
|4JC * 21 04 T4T
f4)| •

1

1

741
C441' 14 741
1442' 17 750
e44j» 00 ri oi 751
1444* I) 752
e**r M 751
•441' 1 TS4
1440* M 755
1444* CO HOT * 754
I44Q* l rs7
C44|* II 751
I44P* Cf 755

ava.aprlta

1*4" • it or
«>!* It
i*t:- jo ei
i»t«- n

Hi
p«ah • f

kit Of e

J' All •.••H
14 • f <l •-••)
•44 • • 4
14 *»lt «fl*««
kit avtaaraa? (hi

)

J«* I* r
4>it Tt •
J* If •*•«.•!•

1 4 hit «cr*«n.ht
• 44 • f CD
14 4t •
14 •» <li*cal>
•44 a t •

14 • » •
•f
af

call
af
hi

rat

Ua roe ntgttlva?
Inat •• Juan

TOO
roi
rot i*..aa....................................... ........a................
Tl) I

TO* I CR.kOC
TO* I

TOO I tnautal t • iimi-if
TOT I 0 n.w pgi
TOO t | • «a<a cat
TOO I

tto Otitoutii ic • tooo - on
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II 1 • OCII - irrtr. II O 00
IT 1

1 1 Claaall •••« ! UCC
• 1 1 •nil
10 1 CMll
% i 1 Itnltn
12 I aaaaa
11 1

*4
IS 1

II 1 l'r6C6dur6l Called i4*X\r
»T 1 laaban
• 1 1 uatfatt
II 1 •tpatn

III 1

111 »t 0Ht»L*T_CM*t
102 1 '.SCMlA
10! 1

104 1 Oaacrlatlanl I'll ••rvlc. »'tt*t t»4
10S
101

1

1

print

107
101
101
liemo •S 111 arl.ta_cr.ar »» s f

lilt 0) 112 avf h •ft
111" IS 119 ftwlr. hi
11*0 cc 1124 114 call list ti*

lis
III
lit
111

IIII ce HOI 11* arc KOI call ldaaan
120
121
122
12S

lilt cs 124 Bwth tc
Hit • I 10 12S ca I0h
Hit 11 IS 121 Jr c i W*cM2
H.I •t to 12T
HID II 01 III Jr c i tjfi*cMl
11*' 19 41 ICTI 121 ftC» (uCt)
lit! OS ISO aac 1
1114 01 TO 131 TO**
lilt 11 OC 112
11*1 IC 41 1112 133 PCK11 j g IC | (B**"a>i/
ntc DC It 1>4 awl • 0"
lilt II 04 us
HCO CC 41 1110 131 archil 14 ka. /.ka k 1 ,

HC4 II 13T •ftM] alt
IICI 11 00 111 Hi 0
tier If 111 1 4 It b
IICI It 140 *'*

i!

i *

r?net it 141 i > ^ *

IICI If 142 aaa h 1 * hi
IICI 01 141 4«d hit be
• ICC CI 144 be
HC9 II 141 fit hi
IICI 11 141 \4 • • c
IIC sc 14T ft •
1103 11 IIII 141 it
110) 10 01 141 ii ( tyre M 4
1131 JC 110 1">C •
HOI OS 111 «»c 9
HCT 4» 111 14 C t •
HOI 11 01 IS) it •rehl

J

Mil IC II* rcM* • •ft a
1131 IS) •'CM!
IICI CI 1st •rc»2 f MflS be
HOC 1} 1ST hi
1100 34 CHI 1 S

1

la f (aaekb>
HCO 01 M 1 SI 14 bi -l
Elf 2 !• 160 rra
CHS SI 01 111 t+ c. arch.,
CICf 94 142 Inc b
CICI lli 163 arch! rra
HIT IP 16* rr B

CICI M 16S • ac • i acm 4* 166 14 ci a
IIII se OS 16T 14 i 1
cite 47 161 9-4 a

HCO El 111 « da, hi
cice 01 ITO rch9 0m af» ifHO 11 171 14 •t <de>
H»0 10 172 •ntf b
ci"i 11 1T3 •r (hi)
ci"i II 1T4 c

Cl"l 12 ITS Id <de>, a
11*4 01 174 a* •ft bf*
IMS 14 1T7 lie 4
cmi 23 171 ine hi
CM7 30 171 dac a
IIM 20 r» 110 J*- nit arch

5

CMt IS 111 rc»7 4ac 4
(IH II 112 aat hi
CMC CO HIT 111 uadatt

I an try aiih c«de in a

I «at ittrl» u tt Ifil nam cantrall

I antry ta baa attriewta I*
I IMamal "brigalat t,lt*au« ralaadirf
I rafiatart far currant aotllia*
I •cc«f-i«r «»U1I.« fra» '€«••»,'

I M*dta»lay flit aasratt fra«

I a«cade for cxir. ta fee aiialeyea

I tait if itcU viMable <|0-»-»fM
I v*
I tait if ltd. ijeaahlc.1 <IOh-lfh>

I uaer-ieflned «reanici(»Oh-b*h.
I b«Juit bdd'eee-lCOh
1 adjwet far lnaa» »Mo lebl*

I t0dr of gr apfcl . t ta&l*
t aijiiit for l*«e*a into tail*

1 characttr taela
I de»»e|n.ln dltplbv Mia

I ca«a if InbbM f«ta tabla

l tatt if *f li^a

I Mart af n«a ll*« 9

I t»«f> lin*

I tiirt ta but chifidf i« aibblby

l ctiraar ea«itio*»

I dlialay flla adra.

if Kering mi Into aid
b*-l if moring *0 if not

c*-l far invaraa
tcan count

I old bit rot

1 lnvart if c«-l
I uadato display fLla

I n«it acan
I nut bytt in Char.fila
I taat if iert acana

1 bdjuat af adra.
I 4f tejri, ta hi
1 uadata attribwta byta
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•IM 11 114 hi 9tft***talrl0 l4d'v #ll

ItlO CI lit curaar pailtian

1101 OD | adjust curior saaltlon

1901 11 I at ml hi ( aajuat df addfaas

ItOl cc HOT 1 aa
i al

tf^chat c#ll I • t»ra flaw ootltlsn

ttC4 CI 00 *44 if •* If C* 0 t ratyri* sc*0

ItOO 04 00 144 *t 0 | •Mar hara mix** c n«n-i*re

090* 11 Itl Hi

1*00 01 4a

HOC • 1 its af

too ct lt4
Itl
it*
ItT
ito
Itl 1 IIT.»«I«T.»01
100 1

101 1 Iniatll 1 • 'a»
101 1 C C«lb«h
101 I

104 1 Outaulal IC • 0303 -

101
236 1 CI*Beli ftaaa: *»ana.

10 *
1

too

1)1 1

110 1 hracaauraa Callafl C4»vf»
111 1 u

11! 1

Ill 1 4r*c*4ur*> Call. a lyl 01 i»l «».C»4«
114 1 v.icaoii
111 1

lit 1 Daacl*tl4nl thu 4arvtce aata the e^lnl: aaaltian ta t*«a • DaelflaiJ rt>«

11T
111 1 •»« the C4lw«n aaaltlon auet *a in lha ranja 0.>J1.
lit 1

110
111
111

IfOI »l 111 *t_4Pln1.44l a>w»n a«

It0» II 114 •vah 44

ItlO II III •)«* h hi

Mil CO IttO lit oil aenwf

a

1 an try with llna/cal. l« DC rag.
I1T 1 convert to im«rn«l r«r*«t

HI* ce Itll 111 C4ll 1

HIT 01 00 lit It c. 0 •**turn bc«Q
Kit 04 CO 1)0 It bi 0 1 •ntir hara alt* e non-iara
1*11 (1 1)1 »•» 111

HlC 91 1)1 4a

1*10 '1 2)1 *•* af

toil Ct 114 rat
lit
2)1
21'
1)1 t

lit i CIT.cmi
140 I

141 1 Inputtl 1 • r««
141 1 C * C41U4A
14) 1

144 1 Outautel > • efcaractei- ceaei If t !»in la founat 0 athar«ita
141 I IC • ••( • Oftt aatch foun4f XX • a

144 1 400 a - a>i «a ••ten fakkt
1*T 1

141 1 Cletela •••«! chtel
14t 1 (tlxdi
110 1 J-tbl
111 1 IMS
111 1

111 1 Oleael* lrllU.1 41 in a.
114 1

111 1 »ret«egra» Cellaal ««<f«
114 t calccee
111 1

lit 1 •ratadurai Call. a 1*1 PuT.lMIU
lit 1

140 1 Oeeerlatlenl this eervlca rMurm the character cat* 4f the Ch4ract4r

141 1 at the 444Clfi4t KP|»» Iac4tl4n. Tha ree ana celva>n »uat
141
1*1 1

1*4
1*1
It*

Mi' 01 It? aet.ther »ulh 44
ItlO II 1*1 •vah Ml
Ifll CO IttO l»t call 44hvf

•

1 •«try altri paflltlan in »c
ITO 1 can v art ta lntarnal f «r*»t

itit CO lt»» ill tall 44l4P4t 1 tat diitlay *ile adra.
nit 10 II 1110 111 14 4a. (Otlll 1 (Mr.1l.lt
Hit ot to 111 14 ». tt 1 *»•*> af arintaala c*a*-tetar«
ItlO II • 0 1T4 li- a, 10" 1

Ml" 11 Mil III fted! 14 <tti»4>>> a

Itll 14 IT* Ine a 1

Ml) II ITT *a 4a. hi 1

lt|4 CI ITI Itahl •uih • c 1 aava cauM
Itlf 01 IT* •ufh aa 1 •«• a*r«. |n «f
Ml* 1

1

110 •uth hi 1

•tir It 111 14 a, (4a) 1 •tt« ra« tra» «f

ItlO 41 111 ar (hi) 1 tatt aoainat c^••*• ttt
Hit 11 II 111 J> •i Itch) 1 •atch
itio 1 114 vah af

• tic U llll 111 It a. (ftl»4>)
Ml* M to Kt ca tOh 1 tatt if atd.or aahici
It41 11 01 1IT ir •li t*<hl)
It4| •I III •*• af

M44 It 11 lit ir Itch* 1

114* • i 110 ttCKl) tf
lt»T IC Itl lot 4 1
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1*41 10 14 1*2 J> *4a ft0H4
t*»i 1C 2*> «4C 4 1

••*• *a 244 ft4Hl 14 • l 4

I»*C • « or 2*9 II ». 7

1**1 14 1*0 ftehll Int • 1

l*4» u HT tae HI 1

Mil It 1*1 14 4. <«•>
• 111 • I 1« Bar (*1>

• t 100 4
1*11 10 it 101 if It >94H4 1

1**1 10 pi 102 •J«I Itthll 1

101
104
10*
10* 1 C*te4t
10T

•»»7 T» 101 1* • • « 1

1*91 Cl 10* 144 4C
r»»» CI 111 »•» •C
Hit CI 111 *» tc
111! »• 111 14 4. 4 1

i*ic 1* 14*1 111 14 4t <0tln4a) 1

HI' »e 114 4u» • 1

1 *49 p{ 111 C4 20h 1

IU1 10 0* 11* tr Alt ftcHU
1*44 •c 111 4*4 • |

1*11 20 01 III )r nit •44*12
MIT II 14 II* 14 •t •»» 1

ItH 41 110 fllKIl 1* If 4
tut 04 10 111 14 It 0
m*c II 2C 111 Jr *4.4lit 1

111
Mil 11 124 *1CK» aa4 HI 1

M*» II 0001 111 1* 4t» * 1

Itll 11 111 444 Hit 4* 1MM CI 117 4)44 44 1

l»r» ei 111 • 44 Ic 1MM to • 0 11*
110

•Jaj *t4H2 1

III 1 Hafa *.» 1441 It
111

Ht! ii 111 • a 4*1 HI 1

mti 14 III! 114 14 4t (4tlft4i)
1*71 • 1 10 111 «a • *H 1

l»I0 10 01 111 jr H4» OtlHl 1

mt» 10 II III! lit 14 441 flMIl) 1

ifu 04 10 111 la 4,14 |

11 40 11* 1< 4* *C h 1

MIT II 11 141 3r f tCHlMM P| 10 141 tt*HI ca *0H 1

1*11 10 01 )42 Jf> HI* *tCH* 1

1*10 10 II ICTI 141 44t CU0C) 1

Mtl it 144 44C 4 iMM 04 II 141 It It 21 1

1*14 )l II 144 14 4t 04|H |

Iff* II II I4T f «t4H|
Mtl 41 14| • *•>* 14 |, | |

Ml* 44 14* • 4* • |

Mt* II 110 4„4>1« HIMM 01 lit • 4* 44
M9C Cf 111 r»\

III
111
111
114 1

117 1 COXv'n
111 1

lit 1 |fta»t4l I • r»»
1*0 1 C • aalwa*
111 1

111 1 Owtawtal 1 • raa in IMa'ntl '4«41
141 1 C • «4ll»ll In .nlarnal farnal
114

1*9 1 «l4«4l4 R«44l llKlM
1*4 1

1*7 1 Gl4t4t4 m-lttanl nan*.
3*0 1

14* 1 4r«c«4ur*« C41144I nana*
1T0 1

171 1 Fr-acalurai Call44 ly!t 4at_prlnt_0aa
271 1 •at.eHar
171 1

174
179 1 Sat.4nnt_4aa ill Cat.Cnar
17*
177 1

170
IT*
110

1**0 14 11*4 111 co"vft» 14 4, (Unlan)
(•10 JC 112 ifte •
Hil 11 111 twb c

1*12 44 114 14 e. •
Mil 31 11 311 14 4t acrti
1*11 *0 114 tub b
Kit 4? 31T lo b. a
MIT c» 399 r«1

31*
190

•-1 far invtf i«
c«0 tmr •teh -I far 1 **«•••••

1»tt if

l»«k «t •»••* cr-ai*.

char*. t*t
Oir. In «f
e»»ar .c*yM
1 •ok aisln

tait If «ltf.chi*,t*t

«•* tf inlr.ii

If • 1«*>*)r*aaMCt
If Mil

• *)J*itt «aei**]ai-ift*)K
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1**0 CC
lit! CC Mil

ItIC

191
J»2
Itl
114
!»1
11*
1*7
9(1
11*
400
401
40 J

403
404
4tf
40t
40'
400
40*
410
4lt
411
411
14

411
41«
417
411
411
410
»n
4il
42)
414
411
414
41?
421
41t
410
4)1
4)2
4)1
4)4
4)1
4)1
4)7
4)1
4)1
440
441
442
44)
444
441

J XnVtett! 1 • raw In internal faraat
1 C caltfM in Intarnal faraat
I

; Cwt*wt*l nana

Claaala •••«: nan..
I

I (laaali Kent.«l nana
I

I •r*C««vr«« C*lla«l CClCaaa
I ataaaa
I

I *raca«araa Callaa ly> »t.«rlM.ni
I

I Oaacrlatlanl t»4* ravtlna act tha artnt aaaltlan to tha aaaclfla* valwa.
I

>•••••••••••••*«••«•••*••*«•••••••••»«••••••••••••••••••••••••••••

1 tnlaf hara all* 6e*l ln«/co 1 In

I Intarnal faraat

call calcaaa
call ataaan
rat

caicrct

Inawtal I • raw in Intarnal faraat
C • calwan la Intarnal tara

rracaauraa CallaOl Inau

rracaauraa Cailaa Oyi *at_char
waapaan

lit* ce l**C 440 tllllll call Inau
1*01 It 1**4 44? la a. (Unl.n)
1*01 )C 441 i*< a
• fOt »l 441 *u* c
1**7 1" 410 la • • a
1**0 t* 00 411 1* 4, 0
l«0t »» 412 a<< hi, 4a
1*01 ei 41) rat

Oaacrlatlanl tfcla rauiln* calculataa tha aaaltlan in tha ataalay 711a

I gal Olialar ftla aara.
I at* ealuan affix

4)4
41!
4!a
417
411
41*
440
441
4*2
41)
4*4
441
4*1
4*7
4*1

4t*
4*1
471
472
4?)
474
471
47*
477
471
471
400

INOU

Xnauttl 1 • *•«* In Intarnal faraat

Outautat hi - arfOratt In alaalay fila af atart af lina • •

Claaala • aali VlOHM

Claaala vritr«.ni nana,

rracaaura* CaJlall nana.

»raca«uraa Callaa lyl calcaaa

Oaacrlatlanl thit rautlna calculataa tha ««*rai. _r •>.- .

Inau

otic II ii 411 10 a. *crai
•til to 412 •Ml 0
t*i» 1? 41) I* • f a
l*C0 IP 414 rrca
net • 410 rrca
l*CI •» 40* rrca
I»C1 to ii 417 *n< OaOk
HCl »» 400 la 1. •
l*C* 7* 41* 10 • • •
l*C? It ii 4*0 *«« lid
I»C* 1 41 4*1 •r 40K
I*C1 07 4(2 1* ». •
l»CC )• •CCi 41) la a. («iemo>
ItCC CO 4? 4*4 kit • • a
1*01 CI 4*1 rat i

1*01 )i 20 4*0 10 • llh
1*04 •4 4*7 •r X
1*01 IT 4*0 10 ». •
1*04 e» 4»* rat

*•« «l*»l*y mi. aaaraaa
-1*rt af Una In »

I taat If oft

I a»t t* afl

100
•01
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103
SO* 1 STPOSfc
90S 1

10 A 1 Iiffv^lf IC * C ^ p 1 " t PPtltl#fl
SOT
901 t

90f 1 Qutpwtsl f>9n#

910 |

911 1 t»l»»*lf >••!
112 1

913 1 CUftClf Hfilttnt CWB«t
914 I «f*«>i
919 I

910
91T 1

fit t »p»c»flu'»t C*lt«< Byl Mt*_*hir
Sif
120 1

921
922 1

129
924
929

HOT 92*
HOT 10 • 1 IMS 92T 14 Ctup*vf)i fc
If01 12 i if r SJI Id Cdfadralt hi
1901 Cf 92f rat

9 30
931
992
933 1

99* 1 10'OiN
939 1

991 1 Inputat nana*
93T
931 t Dutputal IC twfrint print aafltlar
3 3f
9*0 1

941 1 Clabalt laaal Ctiriti
942 1 dfaara
943 1

944
149 1

9*0 1 MkMuhi Clilf<l nana.
94T 1

9*1 ! Pracadurai Callad lyl arlta.Char
94f 1

990
991
912 1

993
99*
919

•to* 99* laaatn 1 laa
If or 10 4| ||15 99T 14 b«i (curpaa)
IMS 21 |lf T 991 14 hli Cdf.fr.)
(VIA f If rat

9*0
9*1
9*2
9*9 1

9*4 1 U'OIT?
1*1 1

9**
9*1 1

9*1 t Qulpwtal PtAt.
l*f 1

9T0 1 CUblll total ttl.tt
SM 1 attntk
9 T2 1 ••«»
979 1

1 Clabala arlttan: nana.
979 1

97* 1 Pracaduraa Calladl calcatt
97T
971 1 Pracaduraa Callad lyt arlta.char
971 1

1 Daacrlatlanl tria reutlna updataa tha attrlbuta byta far tha charactar
91

1

1 paaitlon laantlflad by tha addraaa in HL. Tha attrlbuta
912 1 valwa aritttn la takan fron tha attbyt variable*

1

904
919

Iff 7 SIT updatt I updata attrlbuta byta for charactar
SI f 1 Jual pr intad

1 hi • any acan af char.ln af
Sf0

IfIT CO 1114 Sf 1 call calcatt 1 adra. af attrlbuta byta ta hi
Iff A 3* Iff* Sf 2 la a. CattbyO
If10 )p Sf 3 la a> a t currant attr.valua ta a
IfII 31 II fC Sf4 Id a, (attaak)

Id d. a 1 naak ta d
HF2 3* Ifff 99* Id ai Caaskb)

Id bi a ; flags to b

IfF* Tf Sf • Id at (hi) ; byta fraa attrlbuta flla
IfFT IB S)f ar a
IfFl *2

to?
and d
ar a 1 naa attr.far 01 aid far 1

IfPA CI 60 *02 bit a, b 1 aat Ink caaplaaant af aaaar7
IfFC 2| 01 Jr ft updatl

• 04 and Ofln 1 aat Ink ta black
1*00 CI 6? 40 5 bit 1, a 1 la paoar 4-7
1*02 20 02 60* Jr nit updatl I yaa - uaa slack Irk
1104 F* OT 40T ar 7 I na - uta anita Ink
1*0* CI TO *01 updatl bit a, a 1 aat papar cenplaaant af lnk7
1101 21 00 *0f jr it updatl 1

1*0* 1* CT *10 and Ocrn I aat aapar ta black
HOC CI JT •11 bit 2, a 1 la ink 4-7
HOI 20 02 • 12 Jr ntt updatl 1 yaa - uaa black oaaar
1110 F* 31 • 19 ar Jin 1 na - uia arlta aapar
1*12 TT • 14 updatl Id <hl), a 1 ta attrlbuta flla
1*13 Cf • 19 rat
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410

t« I414
j

020 I CftlCATT
021 1

022 1 laiylll tU ttirttt af an* ecen af a character aaaltlan
121 1

02* 1 Owtawtal HL aaaraaa af attrlkuta arte

020 1

020 1 Glakala «a«a.
42T 1

420
42* 1

410 1 *r*c*«Mr*t Callall nana.
411 t

412 1 Iraccaurcc Call** In waaatt
411 1

41* I Oaatrlatlanl t»&« rautlna calculate t**a aaaraaa af tfia attrlkuta kyl

411 1 carraaaanaing ta tha character aaaltlan idantlflaa altn
414 1 »l.
41T 1

410
41*
4*0

1*14 TC 4*1 aaltatt la
1*11 Of 4*2 rrca
1*1* 0** 443 rr-ca

!«1T Of •4* rraa
1*11 c* 03 *4l a«« Olh
(All ft 10 **>* ar tin
IMC CI 4C 4*7 • It 1, h 1 taat »hich af

1*11 21 02 4*0 li- It dlcil
1*20 M 20 4** ar 10k 1 Of!
1*11 *T 490 laical I*
0*21 C* 411 rat

412
491
49*
499
494 1 10ITM
49T
490 1 Xnaytcl nana.
491
440 1 Outputal nana*
441
442 1 Slatala Mad! »TTI_c
4*1 1 "1S«.»
44* 1 ».»l»S
4*9
44* 1 Clakala arlttam attkyt
447 1 attack
440 1 aaakk
44*
470 1 aracaauraa Calla^l r.ar.at

471
472 1 iracalwraa Callal ty 1 arite^cher
471
47* 1 Oeacriatianl late rautlna l«ti the celuec of the yarleblee ticed ay If

479 1 salvia far nenlauleting attrieutoc with ««lijei fram the
474
477
470
47*
400

1*2* 401 llettr 1 laaa latarnal attriauta aerteklea
402 1 fraa cyctca carlaklaa
401

1*2* M 40* a>vah af I aawa a
1*21 1* 1CID 40 9 la a< <«TTI_»>
1*21 12 (01* 404 la (attkyt), a
1*21 I* 1C*( 417 la ai <»iS«_a>
1*21 32 I01C 400 14 (attack), a
1*11 3* SCI 1 401 la a, <».»L»C)
1*)* 0* 4*0 rrea
1*11 12 1001 4*1 la (•etkl), a
1*20 •M 4*2 •• af
l*H Cf 4*1 rat

*»*
4*9
4*4
4*7

1* J* 490 tract left OOCOJOOOk
1*11 00 4*1 left ooooe:oot
IOC 00 700 aafa oocoeooot
1*39 00 701 •aft oooooooot
1*11 00 702 •afa oococsooo
1* J* 00 701 aafa oooocooot
1 **0 00 704 left eocosooot
1**1 00 709 aafa 10093000k

70*
1**2

z.m
707 4afl IIOSUMk 1 ceae 01 araahlcc

1**1 wf 700 aafa 10031111k
1 *** OF 7C1 *efk OOOSllllk
1**5 Of 710 aafk 009311110
1*4* 00 *11 left cooosoook
1*47 00 712 aafk o»e:::oo»
l*4| 00 711 left looioooot
f**9 00 Tl* left 10090000k

711
1 •*• 714 aafk IlllCOOOk I caaa II iraehlct
1 ** t •0 717 Oafk 11110900k
l*4C • 0 710 «afk 11113000k
l*4D P0 71* aafk 1111:300k
1**1 00 no <cfk 10033000k
1*4' 00 <afk 10005090k
1*10 00 Til aafk 10009900k
1*91 00 m <afk 10099000k

71*
1*12 M nt aafk Ultima I eaae is araahiee
1*53 99 Tit aafk limine
1*4* 99 TIT aafk llllllllk
1*99 M Til 4cfk llllllllk
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1*14 00 720
00 7J0mi 00 711

lift 00 712
Til

f ifi
-
00 TO*
00 711

(41C oo 71*
(430 00 717
1411

J f 710
QP T10

(448 0' 740
1 '41 0* 741

7*2
14*2 OP 7*1
1**1 OP 74*
!*•* 741
1**1 0' 744
(4|4 00 747

0' 740
1**1 OP 740
1**4 OP 710

711
1*** PO 112
1**1 Pfl 791
l**C PO 704
1**0 PO Tl

1

1**1 OP 11*
1 ••• OP 711
1*10

J'
71(

l*f 1 OP 719
740

(472 7*1
(4 73 1*2

741
I*T1 74*
(414 OP Til
(477 OP 144
(470 OP 747
(479 OP 740

749
1*14 00 710
t*TO 00 711
|A1C 00 712
1*19 00 17J
1* TO PO 774
1*1* PO 711
1*10 PO 71*
1*11 PO 711

111_
1**2 0* 779
1*1 J OP 7(0
f*•* OP TO 1

1409 OP 702
(40* PO TO J
C*OT PO 714
1*10 PO 709
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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.

***TS2068 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:

U12-4 to U3-65 ( WR)
U12-5 to U3-66 (HKTO

U5: U5-2 to U3-38 ( A7R not A7RB

)

PI: P1-4B +15V (not -15V)
U21:
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APPENDIX D

TS2068 PARTS LIST

uC.jL.Klrl lUli

COMPONENT
DFSTGNATTON 1

QTY
PER ASSYl Lit F\>JJ 1 COMMENTS

P.C.8. (Fabrication and Artwork) REV 3A

CAP. 0.1 uf, Ceramic, Axial C2, 7, 9, 16, 24, 30 23 -20 +80% or GMV

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 ,1 2,14,33,61 8 -20 +80% or GMV
fi? fifl fiQ 1 tMr Z.DU

PAD D DDI uf rocADiir Ay-ialUHr , U.UUI UT , ircrallllL, MA 1 a I Tfl 45 46 47 4 on j_orw or GMV
TEMP Z5U

L.AK. UT , Lerannc, Axiai pin "IE 7A 7K -20 +80% or GMV

TEMP Z5U

CAP. 20pf Ceramic Axial C23 1 -20 +80% or GMV
TEMP Z5U

CAP. 39pf Ceramic Axial C20 1 NrU

C19v 1 J 1 NP0

CAP. 56pf Ceramic Axial C25 1 NP0

CAP. 75pf Ceramic Axial C32 1 NP0

CAP.120pf Ceramic Disc C59,63,64,65,72 6 -20 +80% or GMV
73 TEMP Z5U

CAP.470uf, 25V AL Electro- C3 1

lytic Axial

TAD 1 uf 1 £V MTK1 Al riort-m.Onr. 1 UT , IOV ImIIi HL ClcOl.ru- \*C 1
l
1

lytic Axial

CAP. 47 uf, 16V MIN AL Elec- C41 1

trolytic Axial or Radial

CAP. 1000 uf, 12V MIN AL C40 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 NP0

CAP. 0.47 uf Ceramic Axial C60 1 -20 +80% or GMV
TEMP Z5U

CAP. 33 uf TANTALUM C71 1 +/- 20%
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APPENDIX D

TS2068 PARTS LIST
(continued)

COMPONENT QTY
DESCRIPTION DESIGNATION PER ASSY COMMENTS

CAP. 68 pf Ceramic Axial C70 1 or TUTvan ¥

TEMP 7 51

J

CAP. 24 pf Ceramic Axial C29.27 2 -20 +R0% V 1 GMV131*1 f

TEMP 7511

CAP. 47 pf Ceramic Axial C28 1 -20 +80^ u r GMV
TEMP 7511

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. IK OHM, 1 /4W. +/-5%, CF Rll ,33,34,35,36
38,42,62

8

RES 1.5K OHM 1/4W, +/-5%, CF R41 1

RES.l .8K OHM, 1/4W, +/-5%, CF R29.30 2

RES. 620 OHM, 1/4W, +/-5%, CF R52 1

RES. 2K OHM, 1/4W, +/-S%, 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. IK 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. 1.1 OK OHM 1/4W, +/-U, MF R6 1

RES.3.32K OHM 1/4W, +/-U, MF R5 1

RES. 10K OHM, VARIABLE, LINEAR VR1,2,3 3

RES. 330 OHM, 0.5W, +/-5%, CF R4 1

RES. 56 OHM, 1/4W, +/-5%, CF R65.71 2

RES. 0.110 OHM, 3W, +/-5%, Rl 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, V4W, +/-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 IN41 48 014,5,6,7,8,9, 10 Z5
11,12,13,14,15,16
17,18,19,20,21,22
23,24,25,26,27,28

DIODE, Schottky 1N5821 or CR1

equivalent

TP HA 7*KdO MPf ^witrhinn1U) Un / OOtU Mr U ( On 1 (A* fl 1 liy 111

Regulator
ir n in

TP 1 Ml fifiQM U{ Han Mrt/Hul atn*» lid

III)

IC, TMS4416-15 (150NS) MOS U6.7 2

Dynamic RAM
IC, UA 78L12 Regulator U8 1

IC, 74LS245 U9.15 2

IC.74LS157N U10.il 2

IC.TMS4416-20 (200NS) MOS U12,13,17,18 4

Dynamic RAM
IC.AY-3-8912, Sound Gen. and U14

I/O Port
IC, 23128 Mask ROM (16K X 8) U16

IC, CPU Z80A U19

IC, 2364 Mask ROM (8K X 8) U20

IC, 74LS00 U21

TRAN. PNP D43C1 Ql

TRAN. PNP 2N2907 Q3
TRAN. PNP 2N3904 Q7.8 2

TRAN. PNP 2N2222 Q5.4.2 3
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APPENDIX D

TS2068 PARTS LIST
(continued)

DESCRIPTION
COMPONENT

DESIGNATION
QTY

PER ASSY COMMENTS
EMI F1 iterfBffiler) 2.2mn LI

Inductor 230 uh
T _l . _ _1_ _ _ . l_ M...Ja1
Inductor . 33uh Axial
Inductor .12uh

L2
L3,4
L6,7

1

Crystal Oscillator 14.112 MHz Yl 1

Crystal Oscillator 3.5/9545
MHz

un

Switch SPDT, Rocker SW2 1

Switch Channel Select,
SPDT Slide

CUTSW1

Video Jack Insulation Pad 1 Under J7

Jack, Right Angle RCA Video
Jack

J7 l Mom tor

Jack, Mini Phone, EAR & MIC JZ,3 O T* A.AZ Tape

Jack, COAX, DC Power, 2 1/2

MM Pin
Jl

Jack, Phono J8 1 Assembled to
Shield, R.F.

^aaaaa^au ^ a »^.A -J «-» O V 1 OConnector, Cartridge z X lo

P1n 0.1" Space
J4 1 Key between

Contact 446

^ AMA A A JL A feA PI A ^ A Ai 1 A 1 Jl ft J AConnector, r lex cable 14 Pin TO
1 Keyboard

Connector, Joystick 9-P1n Male
(D Type)

J5.6 2 Joysticks

Shield, R.F. Button
Shield, R.F. Top

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 Wl , 2, 50 3

Ferrite Bead L5.8 2

PC Board Assembly, Daughter 1
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APPENDIX E

Expansion Buss Comparison of
TS2068, Sinclair Spectrum and ZX81

TS 2068 SPECTRUM zx-ei
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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:

U20

Extension
ROM

28

27

Cat S 26

U16 j<A~f*r

27

Home
ROM

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,

cut
Tm OtU ft* *

Component side of pcb .

3. Remove the two zero ohm resistors Wl 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

U16 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 U16.

8. Use a 2764 (8K) EPROM for U20.
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October 1985
Bob Orrfelt

Proposed TS2068 Home ROM Corrections and Improvements

NMI fix.
005D 2301 JR Z.0070H

DELETE delay timing
3351 010100 LD BC ,0001H
0354 03 DEC BC
0355 79 LD fl , C
0356 50 OR B
0357 20FB JR NZ.0354H
0359 Fl POP flF
035A 13D2 JR 032EH

Optional turn on message.
(Last character add 30H)
1118 Property of Bo fa

1123 Orr fe It

.

1133
1143 •

INT -65536 etc. errors.
33F1 F5 PUSH flF
33F2 3C INC fl

33F3 B3 OR E
33F4 32 OR D
33F5 C2E435 JP NZ , 35E4H
33F8 C3EF35 JP 35EFH

35E2 131A JR 35FEH
35E4 Fl POP flF
35E5 77 LD (HL) ,fl

35E6 23 INC HL
35E7 73 LD (HL) ,E
35E3 23 INC HL
35E9 72 LD (HL) ,D
3SEA 2B DEC HL
35EB 25 DEC HL
3SEC 2B DEC HL
35ED Dl POP DE
3SEE C9 RET

35EF Fl POP flF
35F0 25 DEC HL
35F1 3691 LD (HL) ,91H
35F3 23 INC HL
35F4 3630 LD (HL) .30H
35F6 3C INC fl

35F7 13ED JR 35E5H

35F9 FFFFFFFF b lan Ks
35FD FF

USR Chun*, selection.
339F E560 AND 60H
33A1 281B JR Z.33BEH
33A3 D640 SUB fl , 40H
33A5 FAB733 JP H , 33B7H

Fix for Oliger EPROM programer
(see May 35 Syncjuare, page 14)
002B 34 D3 34H
002C 37 DB 37H
002D 3B D5 3BH
002E 3D DB 3DH
002F 92 DB 92H

More for
37B8 D9
37B9 212B00
37BC 85
37BD 6F
37BE 6E
37BF 2536

37C1 D9
37C2 flF
37G3 C9
37C4 00

EPROM programmer.
EXX
LD
ADD
LD
LD
LD

EXX
XOR
RET
NOP

HL,002BH
fl,L
L,fl
L, (HL)
H . 35H
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