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OCTART TECHNICAL SPECIFICATIONS

Processor:

Memory:

Parallel Channels:

Parallel Interface:

Serial Channels:

Timer:

Serial Protocols:

Serial Interface:

Channel Data Rates:

Character Length:

Error Detection:

Interrupts:

LSI Device Types:

Z80A, 4 MHz clock

Software-selectable configurations:
- 64K bytes DRAM, or
- 16K bytes ROM, 32K bytes DRAM

One 8-bi t input channel; one 8-bi t
output channel

RS-232 levels

8 independent channels

4 independent 16-bit counter/timers

Asynchronous Byte

RS-232C with circuits TxD, RxD, CTS,
and RTS

Asynchronous, 50 to 38. 4K baud wi th
x16 clock multiplier, baud rate
varied by choosing a local,
crystal-controlled 3.6864-MHz clock
by a program-selectable baud rate
generator

Transmitter: 1 to 8 bits;
Recei ver: 5 to 8 bi ts

Parity

Software-controlled, vectored,
maskable interrupts from the Octart
directed to the host processor;
vectored maskable interrupts from
DUART channel conditions, the timer,
and from host I/O wi th the Octart
registers directed to the Octart
Z80A

1 -:' Z80A CPU (Central Processing
Unit)

4 - SCN2681 DUART (Dual Asynchronous
Receiver/Transmitter)

8 - 4164 64K x 1-bit DRAM (dynamic
RAM)

1 - 27128 16K x 8-bit ROM (user
supplied)

1 - Custom CMOS Circuit
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Host Interface:

S-100/IEEE-696 Power:

Operating Environment:

Two bi-directional S-100/IEEE-696
bus I/O ports; S-100/IEEE-696
maskable vectored interrupts

+ 8 VDC @ 1.5 A
+18 VDC @ 250 rnA
-18 VDC @ 250 rnA

o - 55 degrees Celsius
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OCTART HARDWARE SPECIFICATIONS

Basic Structure

CPU z80

ROM 16K; Address = OOOOh to 3FFFh (same ROM also
appears at ADDR = COOOh to FFFFh)

RAM 64K; Address = OOOOh to FFFFh

DUART Signetics SC2681 (24-pin)

S-100
Interface Similar to Cromemco lOP board.

Communication Ports

1. Eight independent serial channels provided by
SC2681 chip

2. One parallel 8-bi t handshaking input/output port
(RS-232 level)

Bank Switch

ROM can be enabled by:

1 . Reset

2. Output 01h to Port 40h

ROM can be disabled by:

1. Output OOh to Port 40h

Reset

Octart can be reset by:

1 . Power On

2. S-100 Reset

3. Ground Reset Pin

4. Send 6 bytes of command from S-100 to the command
regi s ter (Oc tart i npu t port OOh) of Oc tart. The
commands are 7Eh, 55h, OFh, 2Ah and 7Eh. These
commands should be sent continuously and can be
di sabl ed by setting swi tch one, posi ti on 8 to the
OFF position.
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I/O Address Assignment

OOh Input: Command Register (S-100 Port Base+OOh)
Output: Status Register

01h Input: Data Register (S-100 Port Base+01h)
Output: Data Register

02h Input: Flag Register
Output: Control Register

03h Input: Not Used
Output: Interrupt Vector

1Xh DUART Chip 2 (Channel 2 and Channel 3)
2Xh DUART Chip 3 (Channel 4 and Channel 5)
3Xh DUART Chip 4 (Channel 6 and Channel 7)
4Xh Bank (ROM/RAM) Switch
5Xh DUART Chip 1 (Channel 0 and Channel 1)
6Xh Parallel Port (Input/Output)

3-100 Interface Ports (OOh to 03h)

Similar to ports of the lOP except for the following
bits:

1. Input Port 02h - D2, D4 and D5 are wired to 1.

2. Output Port OOh - DO is wired to RESET* of Octart
(this RESET* is status of Octart).

3. Output Port 02h - Only DO and D2 are implemented.

4. Input Port OOh - Octart can be reset by receiving a
series of commands at this port.

Interrupt Vector

Interrupts can be generated from DUART chips or from the
S-1 00. There is no hardware priori ty for interrupts
that should be taken care of by software. Each source
controls one bit of interrupt vector. When an interrupt
occurs, the bit which it controls will be 0, otherwise
the bit is 1. These bits are:

DO - alway-s 0;
D1 - S-100;
D2 - Chip 1;
D3 - Chip 2;
D4 - Chip 3;
D5 - Chip 4;
D6 and D7 - always 1. l

A dummy S-100 interrupt is pending after reset. This is
for power-on diagnostic purposes.
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INTRODUCTION

This manual provides installation, operating, and
programming instructions for Cromemco's Octart
eight-channel communications processor board. The
Octart board is a second-generation, co-processing
subsystem which interfaces eight serial channels and a
bi-directional parallel port to a host S-100/IEEE-696
bus. A typical Octart application might consist of
interfacing eight computer terminals to the host system.
Unl ike ea rl i er serial interface bo~rds, which merelY
formatted and exchanged individual data characters, the
Octart features a sophisticated nUART communications
circuit plus an independent Z80A processor with 64K
bytes of memory. This enables the Octart to:

1 • Perform all protocol and error-detection/recovery
functions.

2. Buffer large amounts of serial data.

3. Pass only preprocessed data over the host bus using
interrupt-driven I/O.

This reduces the processing load on the host CPU and
dramatically increases system throughput.

The Octart is a versatile serial subsystem. Under
program control, it can swi tch its internal memory
configuration from 16K bytes of ROM and 32K bytes of RAM
to a full 64K bytes of RAM. Thus the board can include
a ROM bootstrap program which loads an application
program, and then swi tches to 64K bytes of RAM for
maximum buffer space. The eight serial channels can
operate independently of one another in any of four
modes: full duplex, auto echo, local loopback, and
remote loopback. Each channel can be programmed to
automatic wake-up mode for mUltidrop applications~

The Octart board can only be used with version 11.24 (or
higher) of the Z80 Cromix Operating System and with
~rsion 20.61 (or higher) of the 68000 Cromix Operating
Sy.s..tmIh
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Chapter 1 describes how to install the Octart board in a
host S-100 bus system. Information provided includes
Octart switch settings, connector pin-outs, cables, and
S-100 bus interrupt-priority wiring.

Chapter 2 presents Octart programming information. This
chapter assumes the reader is familiar with programming
in general, and with Z80 Assembly Language in particular
(refer to Reference 1). Most of the information in this
chapter relates to several Octart registers through
which the Z80A processor manages all board functions.
Several of these registers are mapped to access internal
DUART registers. Detailed programming information for
the 2 6 81 DUART is 'c 0 nt a i ned inAppen di x Bandin
Reference 2 below.

Posi ti ve logic is assumed throughout the manual. That
is, logic 0 is associated with a more negative voltage
(near 0 VDC), and logic 1 with a more positive voltage
(near +4 VDC). Reset means logic 0, and set means logic
1. as these terms apply to bi t states. The if notation
appearing after a signal name means that the signal is
act i ve i nthe log i cOstat e ( e . g ., s i gnaIRE SE.T* i s
active when at logic 0 and inactive when at logic 1).

Reference 1:

Reference 2:

Zilog, Inc., Z80 Assembly Lan~g.~

Programming_Ma~, 1977.

Signetics, MOS Microprocessor Data
Manual, 1982, pp. 1-68 to 1-85.
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Chapter 1

SETUP AND INSTALLATION

To set up the Octart board:

1. Make sure there is a ROM device in board socket
IC10.

2. Cut a solder trace if you insert a different ROM
with an access time of 150 nSec or less (see Figure
1-1 ) .

3. Set switch SW-1 to select an S-100 base I/O port
address for the board, as shown in Figure 1-2.

After the board is set up:

1 . Insert it in an empty S-100 bus slot wi th power
off.

2. Connect cables between the serial'DTE equipment and
the Octart.

3. Place the Octart in the 8-100 bus interrupt­
priority daisy chain.

These steps are explained in the following sections.

OCTART ROM

Whenever the Octart board is reset (many events can
reset the board--refer to the section Octart Reset in
Chapter 2):

1. The Octart memory configuration is switched to 16K
bytes of ROM from OOOOh - 3FFFh, and 32K bytes of
RAM from 4000h - BFFFh, and

2. The Z80A processor is reset. This means, among
other things, that it starts executing whatever
program code starts at memory address OOOOh.

These facts imply that ROM firmware must be in place to
start up the Octart board after a reset.

3
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7885/34BT-5

Ie-4-1

~tS

Reset

J3
Interrupt
Priority

Connectors

J1
4 Serial

Channels

J2
4 Serial

Channels ([JJ)I
Solder Trace

for 150
nSec ROM

Figure 1-1: OCTART CONNECTORS AND SOLDER TRACE

The Octart board supports the 16K x 8-bit 27128 ROM, or
any pin-compatible equivalent. (If you insert a
different ROM with an access speed of 150 nSec or less,
cut the solder trace shown in Figure 1-1; otherwise,
leave the solder trace intact.)

OCTART BASE I/O ADDRESS

The host processor and the Octart communicate through
two bi-directional S-100 bus I/O ports. The
communication can be either polled or interrupt-driven.
Octart swi tch SW-1 defines the base I/O port number,
Bbase, which the host uses to access these two ports.
Table 1-1 shows these port number assignments. Notice
that port addresses may be changed relative to the host
processor with switch SW-1, but are fixed relative to
the Octart1s Z80A processor.
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Table 1-1: HOST, OCTART COMMUNICATION PORTS

Register Name Host Octart

Commands from Host OUT Bbase+OOh .... IN OOh
Status to Host IN Bbase+OOh ~ OUT OOh
Data from Host OUT Bbase+01h ~ IN 01h
Data to Host IN Bbase+01h ~ OUT 01h

Figure 1-2 shows the location of swi tch SW-1 and the
appropriate switch settings for up to four Octart
boards. Octart boards 1, 2, 3, and 4 should have base
port addresses CEh, BEh, AEh, and 9Eh.

Note that the IOP and Octart boards share the same port
assignments. If your system contains both IOPs and
Octarts, they must not use the same addresses.

SW-1

SW-1

SW-1

Octart 4
(Base
Address
9Eh)

~- 0
~'" 0
cal'" 0
1lOCJ.. 0

~'" 0
1lOCJ0- 0
1lOCJ" 0
[J:J co Enable

- 0

~: ~ Octart 2
1lOCJ.. 0 (Base
IlOCJ '" 0 Address
~: ~ BEh)
CJ:)lD Enable

- 0

~: ~ Octart 3
cal" 0 (Base
~'" 0 Address
~: ~ AEh)
CIJco Enable

SW-1

~- 0

~: ~. Octart 1
cal" 0 (Base
IlOCJ '" 0 Address
IlOCJ 0- 0 CEh)
1lOCJ" 0
CIJm Enable

A7-,
A6-'
A5-'
A4-,
A3-'
A2-,A'-,

Reset Disable

A7-,
A6-'
A5-'

A4-'
A3-,
A2-,

A'-,
Reset Disable

A7-'
A6-'
A5-'
A4-'
A3-'
A2-'

A'-'
Reset Disable

A7-'
A6-'
A5-'
A4-'
A3-'
A2-'A'-,

Reset Disable

Figure 1-2: OCTART SWITCH SETTINGS
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CONNECTORS AND CABLES

There are four connectors on the Octart board (see
Figure 1-1): J 1 connects to serial channels 0 through
3, and J2 connects to serial channels 4 through 7. J3
connects the Octart in the S-100 interrupt-priority
chain, and the RESET connector resets the Octart board.

Table 1-2 defines the pin-outs of all Octart connectors.
A dashed table entry (---) denotes no connection (a
floating pin). GROUND entries denote a direct
connection to S-100 bus GROUND at 0 VDC.

Note that the eight CTS signals and eight RTS signals in
Table 1-2 are not standard RS-232 signals. Rather, they
are eight individual bi ts of the Octart parallel I/O
register 6Xh. Refer to the description of this register
in Appendix A.

Install the Octart board in an empty S-100 bus slot. Do
not turn on system power until all cabling is installed.

6
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Table 1-2: OCTART CONNECTORS AND PIN-OUTS .

CONNECTOR
PIN

RESET J3

1 RESET* PRIORITY IN*
2 GROUND PRIORITY OUT*

CONNECTOR
PIN

J1 J2

1 --- ---
2 RxO Rx4
3 TxO Tx4
4 CTSO CTS4
5 RTSO RTS4
6 --- ---
7 GND GND
8 GND GND
9 Rx1 Rx5

10 Tx1 Tx5
11 CTS1 CTS5
12 RTS1 RTS5
13 RTS2 RTS6
14 Rx2 Rx6
15 GND GND
16 Tx2 Tx6

. 17 --- ---
18 --- ---
19 CTS2 CTS6
20 --- ---
21 Tx3 Tx7
22 RTS3 RTS7
23 Rx3 Rx7
24 CTS3 CTS7
25 GND GND

7
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Connectors J1 and J2

Connectors J1 and J2 interface serial· RS-232C, DTE
equipment to the Octart board. Connector J1 attaches to
serial channels 0 through 3, and J2 attaches to serial
channels 4 through 7. Figure 1-3 shows the
relationships among incoming and outgoing voltage levels
and logic states.

I Logic 1 I " Logic 1,
Marldng,

(+4VOC) I I' Off=-10V

1488

I.-.

I Logic 0 • Logic 0,

Octart (OVDC) Spacing, DTEI' On=+10V
TTL RS ·232C

Levels Levels

I Logic 1 A Logic 1,

(+4VDC) I Marking.
Off=<-SVDC

1489

I Logic 0 1,1 LoglcO,

(OVDC) ( Spacing.
On=>+SVDC

Figure 1-3: OCTART RS-232C INTERFACE

Wi th system power off, route two 25-conductor ribbon
cables (Cromemco part number 519-0017, 62 cm long, or
519-0008, 110 cm long) through the computer system
housing. Secure the DB-25S socket end of each cable to
the system rear housing knockouts with screws and nuts.
Clearly mark each ribbon cable with the connector number
that appears on the outside of the system back panel.
The 26-pin female connectors should comfortably reach
connectors J1 and J2 when the Octart board is installed.
Align the cable stripe of each cable wi th the Octart
board legend arrowheads, and attach the 26-pin female
connectors to Octart connectors J1 and J2.

Attach the terminals or other DTE equipment at the
system back panel DB-25S sockets. A special cable
assembly, CBL-OCT, splits each rear panel connector into

8
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four independent DB-25 connectors. The DB-25 connectors
on each CBL-OCT are labeled 1 through 4; these
connectors are used for terminals 0 through 3 on
connector J1 and terminals 4 through 7 on connector J2.

If a standard cable assembly is used instead of CBL-OCT,
only one terminal will be connected (terminal 0 on
connector J1, or terminal 4 on connector J2).

Connector J3

Connector J3 is used to place the Octart board in the
S-100 interrupt priority daisy chain. Interconnect the
Octart board among other S-100 bus boards (use Cromemco
part number 519-0029, or an equivalent cable) as shown
below. Leave the PRIORITY IN* pin of the highest
priority board open, and repeatedly connect OUT* to IN*
to form the daisy chain. Also leave the PRIORITY OUT*
pin of the lowest priority board open.

Higher Priority Lower Priority

x ... PRIORITY PRIORITY PRIORITY PRIORITY ...- - -IN* OUT* IN* OUT*
x

The S-100 bus interrupt daisy chain resolves concurrent
interrupt requests to the host processor in favor of the
highest priori ty board requesting service. Cromemco
recommends that the board priorities be assigned as
follows: 64FDC (Highest Priority) -> TU-ART -> lOP ->
OCTART -> PRI (Lowest Priority). Do not connect the
WDI-II hard disk interface board in the interrupt daisy
chain.

Reset Connector

Although no pins are installed at this connector
location, the connector can be wired to a normally open
pushbutton switch, or RESET* can be wired to any output
capable of sinking 2 rnA to ground (one bit of an output
port, for example). Forcing RESET* to logic 0 resets
the entire Octart board.

9
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Chapter 2

PROGRAMMING INFORMATION

INTRODUCTION

The Octart is a co-processing I/O management subsystem
for the 8-100 bus host processor. Application software
for this architecture is normally structured as follows:

1. The host to Octart link is made as short, fast, and
simple as possible. This means the routine running
in host memory should view the Octart as a simple
da t a sou r ceo r sin k , withami ni murn am 0 un t 0 f
status and command information required to carry
out a data exchange. Normally, only pre-processed
data should travel on the 8-100 bus on a vectored,
interrupt-driven basis.

2. The routine running in Octart exchanges commands,
status, and data wi th the host processor. To
off-load the host processor, the Octart routine
should al so assume responsi bil i ty for conn ec t i ng
and disconnecting serial links; managing serial
protocols; formatting or processing the serial data
(such as data encryption and decryption); managing
the parallel printer; moni toring data integri ty;
and attempting all possible error recovery
procedures for the host processor.

The Octart program store is 16K bytes of ROM from OOOOh
3FFFh, and 32K bytes of RAM from 4000h - BFFFh,

immediately after an Octart reset. Under program
control, the memory configuration can later be switched
to 64K bytes (OOOOh - FFFFh).

The Octart ZBOA processor manages all board functions
through several I/O-mapped regi sters, which are Ii sted
in Table 2-1. Detailed descriptions for these registers
appear in Appendix A and Appendix B.

11
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Table 2-1: OeTART REGISTER SUMMARY

OCTART HOST REGISTER
PORT PORT FUNCTION

IN OOh OUT Bbase+OOh Commands from Host
OUT OOh IN Bbase+OOh Status to Host

IN 01h OUT Bbase+01h Data from Host
OUT 01h IN Bbase+01h Data to Host

IN 02h --- OCTART·Flags
OUT 02h --- OCTART Control

OUT 03h --- Interrupt Vector To Host

1Xh --- 2681 DUART 112 (Channel 2 & 3)

2Xh --- 2681 DUART #3 (Channel 4 & 5)

3Xh --- 2681 DUART 114 (Channel 6 & 7)

OUT 4Xh --- ROM/RAM Bank Switch

5Xh --- 2681 DUART . 111 (Channel o .& 1)

IN 6Xh --- Parallel Input (handshaking)
OUT 6Xh --- Parallel Output (handshaking)

Table 2-2 lists the 2681 DUART registers addressed by
the lower four bits of Octart registers 1Xh,2Xh, 3Xh,
and 5Xh. In all DUART register descriptions in this
manual, Channel A refers to the even-numbered channels:
Channel 0 (port 5Xh), Channel 2 (port 1Xh), Channel 4
(port 2Xh), and Channel 6 (port 3Xh); Channel B refers
to the odd-numbered channel s: Channel 1 (port 5Xh),
Channel 3 (port 1Xh), Channel 5 (port 2Xh), and Channel
7 (port 3Xh). Appendix B contains detailed register
descriptions and programming informa tion for the four
2681 DUARTs.

12
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Table 2-2: 2681 DUART REGISTER ADDRESSING

OCTART
PORT

XOh
X1h
X2h
X3h
X4h
X5h
X6h
X7h
X8h
X9h
XAh
XBh
XCh
XDh

. XEh
XFh

READ (RDN=O)

Mode Register A (MR1A,MR2A)
Status Register A (SRA)
*Reserved*
RX Holding Register A (RHRA)
Not Connected
Interrupt Status Reg. (ISR)
Counter/Timer Upper (CTU)
Coun~er/Timer Lower (CTL)
Mode Register B (MR1B,MR2B)
Status Register B (SRB)
*Reserved*
RX Holding Register B (RHRB)
*Reserved*
Not Connected
Start Counter Command
Stop Counter Command

WRITE (WRN=O)

Mode Register A (MR1A,MR2A)
Clock Select Reg. A (CSRA)
Command Register A (CRA)
TX Holding Register A (THRA)
Aux. Control Register (ACR)
Interrupt Mask Reg. ~IMR)'

CIT Upper Register (CTUR)
CIT Lower Register (CTLR)
Mode Register B (MR1B,MR2B)
Clock Select Reg. B(CSRB)
Command Register B (·CRB)
TX Holding Register B (THRB)
*Reserved*
Not Connected
Not Connected
Not Connected

OCTART RESET

Several events can reset the Octart board. They are:

1 • Apply ing power to the Oc tart board. Oc tart Power
On Clear (POC) circuitry generates a momentary
active low pulse on line RESET* (IC22 pin 8)
whenever S-100 bus lines 1 and 51 go from 0 VDC to
+8 VDC.

2. An S-100 bus reset. This occurs whenever S-100 bus
line 75, pRESET*, pulses active low. The reset
condition persists as long as pRESET* is held low.

3. Forcing the RESET* pin of the Octart RESET
connector ac ti ve low. Thi s can be done by ei ther
shorti ng pins RESET* and GROUND together wi th a
normally-open pushbutton switch, or by driving pin
RESET* active low with any output capable of
sinking 2 rnA @ +0.4 VDC or less. Pin RESET* must
go inactive high again to remove the reset
condition.

4. A software-controlled reset. If Octart switch
SW-1, section 8 is ON (see Figure 1-1), then the
host can reset the Octart board by sending the
following six bytes to register Commands From Host:
7Eh, 55h, OFh, 70h, 2Ah, and 7Eh. These bytes
cause a momentary reset condition. If this command
sequence is al tered in any way, no Octart reset
occurs. To disable the software feature, throw
section 8 of swi tch SW-1 OFF. Only DO through D6
are used. D7 is not used for software reset.

13
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All four of these events force line RESET* on the
internal Octart control bus to go active low. This
event is called an Octart reset throughout this manual.
An Octart reset initializes the Octart board as follows:

1. The Octart memory configuration is unconditionally
swi tched to 16K bytes of ROM from OOOOh - 3FFFh,
and 32K bytes of RAM from 4000h - BFFFh.

2. The Octart ZaOA is reset. This means ZaOA maskable
interrupts are disabled, the I-register is
initialized to OOh, the R-register is initialized
to OOh, interrupt mode IMO is. selected, and the
ZaOA automatically starts executing program code at
OOOOh as soon as the reset condition is removed.

3. Selected Octart register bits are forced either set
(logic 1) or reset (logic 0), as shown in Table
2-3. All other Octart register bits are
unaffected.

Table 2-3: REGISTERS AFTER OCTART RESET

oeTART
PORT OUT 4Xh OUT OOh IN 02h OUT 02h

D7 --- 1 1 ---
D6 --- a a ---
D5 --- a --- ---
D4 --- a --- ---
D3 --- a --- ---
D2 --- a --- a
D1 --- 1 1 ---
DO 1 RESET* a a

OCTART INTERRUPTS

For maximum system throughput, all I/O (both between the
host and Octart, and between the Octart and its
peripherals) should be interrupt-driven. There are two
categories of Octart interrupts: internal Octart
interrupts and host interrupts. The following
paragraphs discuss each category.

14
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Internal Octart Interrupts

The Oc tar t' s Z80A processor can be interrupted by a
variety of sources on the board itself. The maskable
interrupts issued by these sources, and directed to the
Octart's Z80A (in contrast to those directed to the host
processor) are collectively termed internal Octart
interrupts. All internal Octart interrupt sources have
the same priority.

DUART Interrupt Requests - The DUART can be programmed
to iss u e in terrupt reques ts to the Octart Z80A on a
variety of channel conditions. These conditions include
Tx Buffer Empty, Rx Character Available, Break
Condition, and Timer Ready. (Refer to the section
Octart Hardware Specifications for interrupt-vector
information.)

Host I/O wi th the Octart Registers - If bi tEnable
Octart Interrupts of register Octart Control is set,
then a maskable interrupt request is automatically
issued to the Octart Z80A whenever the host processor
either reads from, or writes to, the four Octart
registers to which it has access (Data To Host, Data
From Host, Status To Host, and Commands From Host).
Wh e nthe Z80 A a c k now led gesthe i n t err u p t r e que s t ,
on-board circuitry automatically supplies interrupt
v ec tor FCh to the processor. (Refer to the sec t ion
Octart Hardware Specifications for interrupt-vector
information.) This feature provides a convenient means
to alert the Octart Z80A that the host has either read
data or status, or has written data or a command to the
Octart. The interrupt service routine for this
interrupt source should read register Octart Flags to
determine which of these events has occurred, and take
appropriate action. If bit Enable Octart Interrupts is
reset, then this feature is disabled.

Host Interrupts

The Octart can quickly alert the host processor that it
has status or receive data available by sending ita
maskable interrupt request. The Octart does this by
setting bi t Enable Host Interrupts in register Octart
Control, and then writing an interrupt vector to
register Interrupt Vector To Host. When the vector is
written to this register, on-board circuitry
automatically drives S-100 bus line pINT* active low,
which, in turn, relays the interrupt request to the host
processor. When the host acknowledges the request, the
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contents of register Interrupt Vector To Host are
automatically placed on the S-100 bus Data In lines to
vector the host processor to an appropriate service
routi ne, and the interrupt request is removed. If bi t
Enable Host Interrupts is reset, then writing to
register Interrupt Vector To Host is a null operation.

OCTART/HOST COMMUNICATIONS

The Octart Z80A and the host processor communicate
through two bi-directional S-100 bus ports, normally
using interrupt-driven I/O. This communication falls
into four categories: host commands to the Octart,
Octart status to the host, host data to the Octart, and
Octart data to the host.

Host Commands to the Octart

Th~ host sends an 8-bit command to the Octart by first
polling bit Command From Host Empty of register Status
To Host. If this bit is set, then the host can output a
command byte to register Commands From Host. If status
bit Commands From Host Empty is reset, this implies that
the Octart has not read the previous command, and the
host processor should hold off writing a new one;
otherwise, the previous command byte will be
overwritten.

The Octart determines that a new command byte from the
host is available in register Commands From Host by
polling· bi t Command From Host Available of register
Octart Flags. 'This bit is set whenever the host writes
a command to register Commands From Host. After reading
a command from this register, the Octart must wri te a
logic 1 to bit Command From Host Empty of register
Status To Host; it is not automatically reset when the
Octart reads a command. This action both sets status
bit Command From Host Empty and resets flag bit Command
From Host Available.

The meaning of indi vidual command bi ts is completely
defined by the software design, with the sole exception
of the command sequence used to reset the Octart
hardware.
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Octart Status to the Host

The Octart sends four status bits to the host by first
polling bit Status To Host Empty of register Octart
Flags. If this bit is set, then the host can output a
status byte to register Status To Host. Only bi ts D5
through D2 (Status 5 through Status 2, respectively) are
passed to the host; except for bi t Command From Host
Empty (see above), all other bit states written are
'irrelevant (they are hardware controlled). If status
bit Status To Host Empty is reset, the host has not read
the previous status word, and the Octart should hold off
wri ting a new one; otherwise, the previous status word
will be overwritten.

There is no fixed status bit available to alert the host
that a new status word from the Octart is available.
Normally, one of the four status bi ts is set aside for
t his han d s h a kin g fun c t i on . Ag a in, the me ani ng 0 f
individual status bits is completely defined by the
software design. When the host reads register Status To
Host, flag bit Status To Host Empty is automatically set
for the next status exchange.

Host Data to the Octart

The host sends eight bi ts of data to the Octart for
serial or parallel transmission by first polling bit
Data From Host Empty. If this bit is set, then the host
can output a data byte to register Data From Host. If
status bit Data From Host Empty is reset, this implies
that the Octart has not read the previous data byte, and
the host processor should hold off wri ting a new one;
otherwise, the previous data byte will be overwritten.

The Octart determines that a new data byte from the host
is available in register Data From Host by polling bit
Data From Host Available of register Octart Flags. A
set bit implies a data byte is available; a reset bit
imp 1 i esth e 0 pp 0 sit e . Rea din g the da tab y t e from
register Data From Host sets status bit Data From Host
Empty for the next data transfer.

Octart Data to the Host

The Octart sends eight bits of re~ei~ed data to the host
by first polling bi t Data To Host Empty of reg is te r
Octart Flags. If this bit is set, then the Octart can
output a data byte to register Data To Host. If status
bit Data To Host Empty is reset, this implies that the
host has not read the previous data byte, and the Octart
should hold off writing a new one; otherwise, the
previous data byte will be overwritten.
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The host determines that a new data byte from the Octart
is available in register Data to Host by polling bi t
Data to Host Available of register Status to Host. A
set bit implies a data byte is available; a reset bit
impli~s the opposite. Reading the data byte from
register Data to Host sets flag bit Data to Host Empty
for the next data transfer.
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Appendix A

OCTART REGISTER DESCRIPTIONS

Register
COMMANDS FROM HOST

Octart:
Host:

D7
D6
D5
D4
D3
D2
D1
DO

IN OOh
OUT Bbase+OOh

Command Bit 7 (MSB)
Command Bit 6
Command Bit 5
Command Bit 4
Command Bit 3
Command Bit 2
Command Bit 1
Command Bit 0 (LSB)

The host passes commands to the Octart through this
port. The bits are user-defined, so their
i n t e r pre tat ion s d e pend on the 0 c tar t / H0 s t s 0 f twa r e
design. (The command sequence 7Eh, 55h, OFh, 70h, 2Ah,
7Eh· is reserved for software reset--refer to the section
Octart Reset for details.) These bits are not affected
by an Octart reset, and should be assumed to be random
until a command i-s wri tten to this port for the first
time. Bit Command From Host Available of register
Octart Flags is set to alert the Octart that a command
from the host is available in this register for reading.
A host write to this port may be programmed to generate
an internal Octart interrupt by setting bi tEnable
Octart Interrupts of register Octart Control. Refer to
the section Octart Reset in Chapter 2.
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Register
STATUS TO HOST

Octart:
Host:

D7
D6
D5
D4
D3
D2
D1
DO

OUT OOh.
IN Bbase+OOh

Data From Host Empty
Data To Host Available
Status 5
Status 4
Status 3
Status 2
Command From Host Empty
Octart Reset*

This register supplies the host processor with handshake
J, ines for exchanging data wi th the Oc ta r t , and al so
allows theOctart to supply four software driven status
bi ts to the host. A host read from thi s port may be
programmed to generate an internal Octart interrupt by
setting bit Enable Octart Interrupts of register Octart
Control.

D7 Data From Host Empty

This bit is hardware-controlled; data output by the
Octart to this bi t posi tion is ignored. This bi t is
reset immediately after the host processor writes a data
byte to register Data From Host. This bit is set
(signifying that the host may write another data byte to
the Octart) after the Octart reads register Data From
Host or by an Octart reset. .

D6 Data To Host Available

This bit is hardware-controlled; data output by the
Octart to this bit position is ignored. This bit is set
(signifying that an Octart written data byte is
available for host reading) when the Octart wri tes a
data byte to register Data To Host. This bit is reset
after the host processor reads register Data To Host, or
by an Octart reset.

D5 Status 5

This bi t function is defined by the Octart software.
The bit is reset by an Octart reset.
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D4 Status 4

This bi t function is defined by the Octart software.
The bit is reset by an Octart reset.

D3 Status 3

This bi t function is defined- by the Octart software.
The bit is reset by an Octart reset.

D2 Status 2

Thi s bi t functi on is defi ned by the Octart software.
The bit is reset by an Octart reset.

D1 Command From Host Empty

This bit is set (signifying that the host may write a
new command byte to the Octart) when the Octart outputs
a logic 1 to this bi t posi tion or by an Octart reset.
This bit is reset as the host processor writes a byte to
register Command From Host. The Octart must set this
bit for the host under program control since the bit is
not automatically set when the Octart reads register
Command From Host. Outputting a logic 0 will reset this
bit.

DO Octart Reset· .

This bi t moni tors the state of the line RESET* on the
internal Octart control bus. If.the host reads this bit
reset, the RESET* line is active low (the Octart is in
the middl e of a reset opera ti on) . If the host read s
this bit set, the RESET* line is inactive high (there is
no reset operation in progress). Outputs to this bi t
position are null operations.
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Register
DATA FROM HOST

Octart: IN 01h
Host: OUT Bbase+01h

D7 Data Bit 7 (MSB)
D6 Data Bit 6
D5 Data Bit 5
D4 Data Bit 4
D3 Data Bit 3
D2 Data Bit 2
D1 Data Bit 1
DO Data Bit 0 (LSB)

The host passes eight bi ts of par all el data to the
Octart through this register. These bi ts are not
affected by an Octart reset, and should be assumed to be
random until data is wri tten to this register for the
first time. Bit Data From Host Available of register
Octart Flags is set to alert the Octart that a data byte
from the host is available in this register for reading.
When the Octart reads register Data From Host, bit Data
From Host Empty of register Status To Host is set to
alert the host that it may output a new data byte. If
the host writes data to this port before the Octart has
read the previous byte, the new data merely overwri tes
the old. If the Octart reads register Input Data before
new data is available, the previous byte is merely
re-read. A host write to this port may be programmed to
genera te an internal Octart interrupt by setting bi t
Enable Octart Interrupts of register Octart Control.
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Register
DATA TO HOST

Octart: OUT 01h
Host: IN Bbase+01h

D7 Data Bit 7 (MSB)
D6 Data Bit 6
D5 Data Bit 5
D4 Data Bit 4
D3 Data Bit 3
D2 Data Bit 2
D1 Data Bit 1
DO Data Bit 0 (LSB)

The Octart passes eight bi ts of parallel data to the
host processor· through this register. These bi ts are
unaffected by an Octart reset, and should be a~sumed to
be random until data is wri tten to this port for the
first time. Status To Host bi t Data To Host Available
is set to alert the host that a data byte from the
Octart is available in this register for reading. When
the host reads register Data To Host, bit Data To Host
Empty of register Octart Flags is set to alert the
Octart that it may output a new data byte. If the
Octart writes data to this port before the host
processor has read the previous byte, the new data
merely overwri tes the old. If the host reads register
Data To Host before new data is available, the previous
byte is merely re-read. A host .read from this port may
be programmed to generate an internal Octart interrupt
by setting bit Enable Octart Interrupts of register
Octart Control. The Octart may issue a host .interrupt
request after wri ting data to the host by wri ting a
vector byte to register Interrupt Vector To Host while
bi t Enable Host Interrupt Request of register Octart
Control is set.
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Register
OCTART FLAGS

Octart:
Host:

D7
D6
D5
D4
D3
D2
D1
DO

IN 02h .
No Access

Data To Host Empty
Data From Host Available
Logic 1
Logic 1
Host Interrupt Pending
Logic 1
Status To Host Empty
Command From Host Available

The Octart reads this register to determine
sta tus of its .I/O registers .and S-100 bus
All Flag Register bits are controlled
hardware.

D7 Data To Host Empty

the hardware
line pINt*.
by Octart

This bit is reset when the Octart writes a data byte to
register Data To Host. This bit is set (signifying that
the Octart may write another data byte to the host
processor) immediately after the host reads the Data To
Host register. This event may, optionally, be
programmed to genera te an internal Octart interrupt by
setting bit Enable Octart Interrupts of register Octart
Control. An Octart reset forces this bit set.

D6 Data From Host Available

This bit is set (signifying that a host written data
byte is available for Octart reading) immediately after
the host has loaded a data byte into register Data From
Host. Thi s event may, optionally, be programmed to
generate an internal Octart interrupt by setting bi t
Enable Octart Interrupts of register Octart Control.
This bi t is reset when the Octart reads the Data From
Host register. An Octart reset forces this bit reset.

D3 Host Interrupt Pending

This bit is set when the Octart is driving S-100 bus
line pINT* active low, awaiting maskable interrupt
servicing from the host processor. This bi t is reset
after the host acknowledges the Octart interrupt
request.
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D1 Status From Host Empty

This bit is set immediately after the host reads
register Status To Host. This event may optionally be
programmed to generate an internal Octart interrupt by
setting bit Enable Octart Interrupts of register Octart
Control. This bi t is reset when the Octart outputs a
byte to register Status To Host. An Octart reset forces
this bit set.

DO Command From Host Available

This bit is set as the host processor writes a byte to
register Command From Host. This event may optionally
be programmed to generate an internal Octart interrupt
by setting bi tEnable Octart Interrupts of register
Octart Control. This bit is rese~ when the Octart sets
bit Command From Host Empty in register Status To Host.
Note that the bi t is not automatically reset when the
Octart reads the Command From Host register. An Octart
reset forces this bit reset.
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Register
OCTART CONTROL

Octart:
Host:

D7
D6
D5
D4
D3
D2
D1
DO

OUT 02h
No Access

Not Used
Not Used
Not Used
Not Used
Not Used
Enable Octart Interrupts
Not Used
Enable Host Interrupts

D2 Enable Octart Interrupts .

If this bit is set, a maskable interrupt request is
issued to the Octart Z80A when the host exchanges I/O
data with the Octart registers (port Bbase+OOh or port
Bbase+01h). Interrupt vector FCh, which anticipates
ei ther a Z80A interrupt mode IM 1 or IM2 respon se, is
automatically placed on the internal Octart da ta bus
d uri n g Interrupt Acknowl edge. (Refer to the sec ti on
Octart Hardware Specifications for interrupt-vector
information.) Resetting this bit inhibits this feature.
This bit is automatically reset by an Octart reset.

DO Enable Host Interrupts

When this bit is set, S-100 Bus line *pINT is forced
act i vel ow, th ereby interrupti ng the host processor,
each time a vector is loaded into register Interrupt
Vector To Host. When the host processor acknowledges
the interrupt, the contents of register Interrupt Vector
To Host are placed on the S-100 Data In bUs, and the
Octart releases line pINT*. Resetting this bit inhibits
subsequent interrupts to the host, but it does not
remove any interrupt request which is pending at the
time the bit is reset. An Octart reset both resets this
bi t and removes any pending interrupt request to the
host from the Octart.

26



Cromemco Octart Asynchronous Communications Processor Manual
A.' Oc tart Regi ster Descripti ons

Register
INTERRUPT VECTOR TO HOST

Octart: OUT 03h
Host: No Access

D7 Vector Bit V7 (M3B)
D6 Vector Bit V6
D5 Vector Bit V5
D4 Vector Bit V4
D3 Vector Bit V3
D2 Vector Bit V2
D1 Vector Bit V1
DO Vector Bit VO (L3B)

If bit Enable Host Interrupts of register Octart
Control is set, loading a vector into this register
issues a maskable interrupt request to the host
processor. When the host processor acknowledges the
request, the Octart places the contents of this register
on the 3-100 Data In bus to vector the host processor to
an appropriate Octart service routine.

If bi t Enable Host Interrupts is reset, then Octart
outputs to this register are null operations. If there
is more than one 3-100 interrupt source, Octart
interrupt requests are prioritized among the others with
3-100 dai sy chai n interrupt cabl i ng (Oc tart connec tor
J3). If the host processor is operating in interrupt
mode IMO, the Octart would typically output the opcode
corresponding to one of eight R3T (restart) instructions
to this register.

If operating in IM1, the value output is irrelevant
since the Z80A defaults to host memory address 0038h for
interrupt servicing. If operating in 1M2, the Octart
wo"uld output a byte which, when concatenated wi th the
contents of the host IS Z80A I-register, yields the
indirect jump address of the service routine in host
memory. The contents of this register are unaffected by
an Octart reset and should be assumed to be random until
written to for the first time.
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Register
2681 DUART #2 (Channels 2 and 3)

Octart:
Host:

1Xh
No Access

This register controls Channel 2 (A) and Channel 3 (B).
Table B-1 lists the 2681 DUART registers addressed by
the lower four bits of Octart register 1Xh.

Refer to Appendix B for detailed 2681 DUART register
descriptions and programming information.

Register
2681 DUART #3 (Channels 4 and 5)

Octart:
Host

2Xh
No Access

This register controls Channel 4 (A) ~nd Channel 5 (B).
Table B-1 lists the 2681 DUART registers addressed by
the lower four bits of Octart registers 2Xh.

Refer to Appendix B for detailed 2681 DUART register
descriptions and programming information.

Register
2681 DUART #4 (Channels 6 and 7)

Octart:
Host:

3Xh
No Access

This register controls Channel 6 (A) and Channel 7 (B).
Tabl e B-1 1 i sts the 2681 DUART regi ster s addressed by
the lower four bits of Octart registers 3Xh.

Refer to Appendix B for detailed 2681 DUART register
descriptions and programming information.
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Register
CONFIGURE MEMORY

Octart:
Host:

D7
D6
D5
D4
D3
D2
D1
DO

OUT 4Xh
No Access

Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
RAM/ROM*

Bi t DO of this register is used to control the Octart
memory configuration. The port address of register
Configure Memory is 4Xh; that is, the most significant
hex digit must be a 4, while the least significant hex
digit may be any value (Oh,through Fh).

DO RAM/ROM*

An Octart reset forces this bi t set. If this bi t is
set, Octart on-board memory is configured as follows:

COOOh - FFFFh (16K bytes): ROM
4000h - BFFFh (32K bytes): RAM
OOOOh 3FFFh (16K bytes): ROM

Note: These two 16K byte blocks of ROM are not
independent. The same 16K by te ROM chip is
mapped into both low memory (OOOOh - 3FFFh) and
high memory (COOOh - FFFFh).

If bit RAM/ROM* is reset, Octart on-board memory is
configured as follows:

OOOOh - FFFFh (64K bytes): RAM
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Register
2681 nUART #1 (Channel 0 and 1)

Octart:
Host:

5Xh
No Access

This register controls Channel 0 (A) and Channel 1 (B).
Table B-1 lists the 2681 DUART registers addressed by
the lower four bits of Octart registers 5Xh.

Refer to Appendix B for detailed 2681 DUART register
descriptions and programming information.
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Register
PARALLEL INPUT

(RS-232 levels)

Octart: IN 6Xh
Host: No Access

D7 Bit 7 In, CTS7
D6 Bit 6 In, CTS6
D5 Bit 5 In, CTS5
D4 Bit 4 In, CTS4
D3 Bit 3 In, CTS3
D2 Bit 2 In, CTS2
D1 Bit 1 In, CTS1
DO Bit a In, CTSO

This register reads eight. parallel input bits from
Octart connectorsJ1 and J2 in inverted form. The port
address of register Parallel Input is 6Xh; that is, the
most significant hex digit must be a 6, while the least
significant hex digit may be any value (Oh through Fh).

These bi ts are used to perform handshaki ng for da ta
exchange under software control.
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Register
PARALLEL OUTPUT
(RS-232 levels)

Octart: OUT 6Xh
Host: No Access

D7 Bit 7 Out, RTS7
D6 Bit 6 Out, RTS6
D5 Bit 5 Out, RTS5
D4 Bit 4 Out, RTS4
D3 Bit 3 Out, RTS3
D2 Bit 2 Out, RTS2
D1 Bit 1 Out, RTS1
DO Bit 0 Out, RTSO

This register writes eight parallel output bits to
Octart connectors J1 and J2 in inverted form. The
digits written to register Parallel Output are latched,
and are not a ffected by an Octart reset. The port
address of register Parallel Output is 6Xh; that is, the
most significant hex digit must be a 6, while the least
significant hex digit may be any value (Oh through Fh).

These bi ts are used to perform handshaki ng for da ta
exchange under software control.
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Appendix B

2681 DUART REGISTER DESCRIPTIONS

Table B-1 summarizes the 2681 DUART registers addressed
by the lower four bits of Octart registers 1Xh, 2Xh,
3Xh, and 5Xh. For each of the four DUART registers,
Channel A refers to the even-numbered channel: Channel
o (port 5Xh), Channel 2 (port 2Xh), Channel 4 (port
3Xh), and Channel 6 (port 4Xh); Channel B refers to the
odd-numbered channel: Channel 1 (port 5Xh), Channel 3
(port 2Xh) , Channel 5 (port 3Xh), and Channel 7 (port
4Xh) .

Table B-1: 2681 DUART REGISTER ADDRESSING

OCTART
PORT

XOh
X1h
X2h
X3h
X4h
X5h
X6h
X7h
X8h
X9h
XAh
XBh
XCh
XDh
XEh
XFh

READ (RDN=O)

Mode Register A (MR1A,MR2A)
Status Register A (SRA)
*Reserved*
RX Ho1ding Register A (RHRA)
Not Connected
Interrupt Status Reg. (ISR)
Counter/Timer Upper (CTU)
Counter/Timer Lower (CTL)
Mode Register B (MR1B,MR2B)
Status Register B (SRB)
*Reserved*
RX Holding Register B (RHRB)
*Reserved*
Not Connected
Start Counter Command
Stop Counter Command

WRITE (WRN=O)

Mode Registe~ A (MR1A,MR2A)
Clock Select ,Reg. A (CSRA)
Command Register A (eRA)
TX Holding Register A (THRA)
Aux. Control Register (ACR)
Interrupt Mask Reg. (IMR)
CIT Upper Register (CTUR)
CIT Lower Register (CTLR)
Mode Register B (MR1B,MR2B)
Clock Select Reg. B(CSRB)
Command Register B (CRB)
TX Holding Register B (THRB)
*Reserved*
Not Connected
Not Connected
Not Connected

PROGRAMMING CONSIDERATIONS

The operation. of the DUART is programmed by wri ting
control words into the appropriate registers.
Operational feedback is provided via status registers
which can be read by the CPU. The addressing of the
registers is described in Table B-1.
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The contents of certain control registers are
initialized to zero on RESET. Care should be exercised
if the contents of a register are changed during
operation, since certain changes may cause opera tional
problems. For example, changing the number of bi ts per
character while the transmitter is active may cause the
transmission of an incorrect character. In general, the
contents of the MR, the CSR, and the OPCR should only be
changed while the receiver(s) and transmitter(s) are not
enabled, and certain changes to the ACR should only be
made while the CIT is stopped.

Mode registers 1 and 2 of each channel are accessed via
independent auxiliary pointers. The pointer is set to
MR1x by RESET or by issuing a 'reset pointer' command
via the corresponding command register. Any read or
write of the mode register while the pointer' is at MR1x
switches the pointer to MR2x. The pointer then remains
at MR2x, so that subsequent accesses are always to MR2x
unless the pointer is reset to MR1x as described above.

Mode, command, clock sel ect, and sta tus regi ster s are
duplicated for each channel to provide totally
independent operation and control.

DUART REGISTER DESCRIPTION

MR1A - CHANNEL A MODE
REGISTER 1

MR1A is accessed when the channel A MR pointer points to
MR 1 . The pointer is set to MR 1 by RESET or by a 'set
pointer' command applied via CRA. After reading or
writing MR1A, the pointer will point to MR2A.

MR1A[7] - Channel A Receiver Request-to-Send Control

This bit controls the deactivation of the RTSAN output
(OPO) by the receiver. This output is normally asserted
by setting OPR[O] and negated by resetting OPR[O].
MR 1A[ 7] =1 causes RTSAN to be nega ted upon receipt of a
valid start bit if the channel A FIFO is full. However,
OPR [0] is not reset and RTSAN will be asserted again
when an empty FIFO position is available. This feature
can be used for flow control to prevent overrun in the
receiver by using the RTSAN output signal to control the
CTSN input of the transmitting device.
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MR1A[6] - Channel A Receiver Interrupt Select

This bit selects either the channel A receiver ready
status (RXRDY) or the channel A FIFO full status (FFULL)
to be used for CPU interrupts. It also causes the"
selected bit to be output on OP4 if it is programmed as
an interrupt output via the OPCR.

MR1A[5] - Channel A Error Mode Select

This bit selects the operating mode of the three FIFOed
status bits (FE, PE, received break) for channel A. In
the character mode, status is provided on a
character-by-character basis: the status applies only
to the character at the top of the FIFO. In the 'block'
mode, the status provided in the SR for these bi ts is
the accumulation (logical OR) of the status for all
characters coming to the top of the FIFO since the last
'reset error' command for channel A was issued.

MR1A[4:3] - Channel A Parity Mode Select

If 'with parity' or 'force parity' is selected, a parity
bit is added to the transmitted character and the
receiver performs a parity check on incoming data.
MR1A[4:3J=11, selects channel A to operate in the
special multidrop mode described in the Operation
section.

MR1A[2] - Channel A Parity Type Select

This bit selects the parity type (odd or even) if the
'with parity' mode is programmed by MR1A[4:3J, and the
polarity of the forced parity bit if the 'force parity'
mode is programmed. It has no effect if the 'no parity'
mode is programmed. In the special mul tidrop mode it
selects the polarity of the AID bit.

MR1A[1:0] - Channel A Bits per Character Select

This field selects the number of data bits per character
to be transmi t ted and recei ved. The character length
does not include the start, parity, and stop bits.
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MR2A - CHANNEL A MODE
REGISTER 2

MR2A is accessed when the channel A MR pointer points to
MR2, which occurs after any access to MR1A. Accesses to
MR2A do not change the pointer.

MR2A[7:6] - Channel A Mode Select

Each channel of the DUART can operate in one of four
modes. MR2A[7:6J=OO is the normal mode, with the
transmitter and receiver operating independently.
MR2A[7:6J=01 places the channel in the automatic echo
mode, which automatically retransmits the received data.
The following condi tions are true while in automa ti c
echo mode:

1. Received data is reclocked and retransmitted on the
TxDA output.

2. The receive clock is used for the transmitter.

3. The receiver must be enabled, but the transmitter
need not be enabled.

4. The channel A TxRDY and TxEMT status bits are
inactive.

5. The received parity is checked, but, is not
regenerated for transmission, Le., transmitted
parity bit is as received.

6. Character framing is checked, but the stop bits are
retransmitted as received.

7. A received break is echoed as received until the
next valid start bit is detected.

8. CPU-to-recei ver communi ca ti on conti nues norm all y ,
but the CPU-to-transmitter link is disabled.

Two diagnostic modes can also be
MR2A[7:6J=10 selects local loopback mode.

configured,
In this mode:

1. The transmi tter output is internally connected to
the receiver input.

2. The transmit clock is used for the receiver.

3. The TxDA output is held high.

4. The RxDA input is ignored.
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5. The transmi t ter must be enabl ed, but the recei ver
need not be enabled.

6. CPU-to-transmitter and receiver communications
continue normally.

The second diagnostic mode is the remote loopback mode,
selected by MR2A[7:6]=11. In this mode:

1. Received data is relocked and retransmitted on the
TxDA output.

2. The receive clock is used for the transmitter.

3. Received data is not sent to the local CPU, and the
error status conditions are inactive.

4. The received pari ty is not checked
regenerated for transmission, i.e.,
parity bit is as received.

and is not
transmitted

\.

(~

5. The receiver must be enabled.

6. Character framing Ls not checked, and the stop bits
are transmitted as received.

7. A received break is echoed as received until the
next valid start bit is detected.

The user must exercise care when switching into and out
of the various modes. The selected mode will be
activated immediately upon mode selection, even if this
occurs in the middle of a received or transmitted
character. Likewise, if a mode is deselected, the
device will switch out of the mode immediately. An
exception to this is switching out of autoecho or remote
loopback modes: if the de-selection occurs just after
the receiver has sampled the stop bit (indicated in
autoecho by assertion of RxRDY), and the transmitter is
enabled, the transmi tter will remain in autoecho mode
until the entire stop bit has been retransmitted.

MR2A[5] - Channel A Transmitter Request-to-Send Control

This bit controls the deactivation of the RTSAN output
(OPO) by the transmitter. This output is normally
asserted by setting OPR[D] and negated by resetting
OPR[D]. MR2A[5]=1 causes OPR[D] to be reset
automatically one bit time after the characters in the
channel A transmi t shift register and in the THR, if
any, are completely transmitted, including the
programmed number of stop bi ts, if the transmi tter is
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not enabled. This feature can be used to automatically
terminate the transmission of a message as follows:

1. Program auto-reset mode: MR2A[5J=1.

2. Enable transmitter.

3. Assert RTSAN: OPR[OJ=1.

4. Send message.

5. Disable transmitter after the last character is
loaded into the channel A THR.

6. The last character will be transmi tted and OPR [OJ
will be reset one bit time after the last stop bit,
causing RTSAN to be negated.

MR2A[4] - Channel A Clear-to-Send Control

If this bit is 0, CTSAN has no effect on the
transmitter. If this bit is a 1, the transmitter checks
the state of CTSAN (IPO) each time it is ready to send a
character. if IPO is asserted (low), the character is
transmi t ted. If it is nega ted (hi gh), the TxDA output
remains in the marking state and the transmission is
delayed until CTSAN goes low. Changes in CTSAN while a
character is being transmitted do not affect the
transmission of that character.

MR2A[3:0] - Channel A Stop Bit Length Select

This field programs the length of the stop bit appended
to the transmitted character. Stop bit lengths of 9/16
to 1 and 1-9/16 to two bits, in increments of 1/16 bit,
can be programmed for character lengths of six, seven,
and eight bits. For a character length of five bits,
1-1/16 to two stop bits can be programmed in increments
of 1/16 bit. The receiver only checks for a 'mark'
condi tion at the center of the first stop bi t posi tion
(one bi t time after the last da ta bi t, or after the
parity bit if parity is enabled) in all cases.

If an external 1X clock is used for the transmi t ter,
MR2A[3J=0 selects one stop bit and MR2A[3J=1 selects two
stop bits to be transmitted.
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MR1B - CHANNEL B MODE
REGISTER 1

MR1B is accessed when the channel B MR pointer points to
MR1. The pointer is set to MR1 by RESET or by a 'set
pointer' command applied via CRB. After reading or
writing MR1B, the pointer will point to MR2B.

The bit definitions for this register are identical to
the bi t defini tions for MR1 A, except that all control
actions apply to the channel B receiver and transmitter
and the corresponding inputs and outputs.

MR2B - CHANNEL B MODE
REGISTER 2

MR2B is accessed when the channel B MR pointer points to
MR2, which occurs after any access to MR1B. Accesses to
MR2B do not change the pointer.

The bi t defini tions for this register are identical to
the bi t defini tions for MR2A, except. that all control
actions apply to the channel B receiver and transmitter
and the corresponding inputs and outputs.

CSRA - CHANNEL A CLOCK SELECT REGISTER

CSRA[7:4] - Channel A Receiver Clock Select

This field selects the baud rate clock for the channel A
receiver as follows:
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Baud Rate
CLOCK=3.6864MHz

CSRA[7:4] ACR[7]=O ACR[7]=1

0 0 0 0 50 75
0 0 0 1 110 110
0 0 1 0 134.5 134.5
0 0 1 1 200 150
0 1 0 0 300 300
0 1 0 1 600 600
0 1 1 0 1 ,200 1 ,200
0 1 1 1 1 ,050 2,000
1 0 0 0 2,400 2,400
1 0 0 1 4,800 4,800
1 0 1 0 7,200 1 ,800
1 0 1 1 9,600 9,600
1 1 0 0 38.4K 19.2K
1 1 0 1 Timer Timer
1 1 1 0 not used not used
1 1 1 1 not used not used

The receiver clock is always a 16X clock.

CSRA[3:0] - Channel A Transmitter Clock Select

This field selects the baud rate clock for the channel A
transmitter. The field definition is as per CSRA[7:4].

The transmitter clock is always a 16X clock.

CSRB - CHANNEL B CLOCK SELECT REGISTER

CSRB[7:4] - Channel B Receiver Clock Select

This field selects the baud rate clock for the channel B
receiver. The field definition is as per CSRA[7:4].

The receiver clock is always a 16X clock.

CSRB[3:0] - Channel B Transmitter Clock Select

This field selects the baud rate clock for the channel B
t ran smit t e r . The fie I d de fin i t ion i s the s am e as
CSRA[7:4].

The transmitter clock is always a 16X clock.
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CRA - CHANNEL A COMMAND REGISTER

CRA is a register used to supply commands to channel A.
Multiple commands can be specified in a single write to
CRA as long as the commands are non-conflicting, e.g.,
the 'enable transmitter' and 'reset transmitter'
commands cannot be specified in a single command word.

CRA[6:4] - Channel A Miscellaneous Commands

The encoded value of this field may be used to specify a
single command as follows:

CRA[6:4] COMMAND

o 0 0 No command.

o 0 1 Reset MR pointer. Causes the channel A MR
pointer to point to MR1.

o 1 0 Reset receiver. Resets the channel A receiver
as if a hardware reset had been applied. The
receiver is disabled and the FIFO is flushed.

o 1 1 Reset transmitter. Resets the channel A
transmi tter as if a hardware reset had been
applied.

1 0 0 Reset error status. Clears the channel A
Recei ved Break, Pari ty Error, Framing Error,
and Overrun Error bits in the status register
(SRA[7: 4]). Used in character mode to clear
OE sta tus (al though RB, PE, and FE bi ts will
also be cleared) and in block mode to clear
all error status after a block of data has
been received.

1 0 1 - Reset channel A break change interrupt.
Causes the channel A break detect change bi t
in the interrupt status register (ISR[2]) to
be cleared to zero.

1 1 0 Start break. Forces the TXDA output low
(spacing). If the transmitter is empty the
start of the break condi tion will be d~layed

up to. two bi t times. If the transmi t ter is
active the break begins when transmission of
the character is completed. If a character is
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in the THR, the start of the break will be
delayed until that character, or any others
loaded subsequently are transmitted. The
transmi tter must be enabled for this command
to be accepted.

1 1 1 Stop Break. The TxDA line will go high
(marking) within two bit times. TxDA will
remain high for one bi t time before the next
character, if any, is transmitted.

CRA[3] - Disable Channel A Transmitter

This command terminates transmitter operation and resets
the TxRDY and TxEMT status bits. However, if a
character is being transmitted or if a character is in
the THR when the transmitter is disabled, the
transmission of the character(s) is completed before
assuming the inactive state.

CRA[2] - Enable Channel A Transmitter

Enables operation of the channel A transmi tter. The
TxRDY status bit will be asserted.

CRA[1] - Disable Channel A Receiver

This co mm and t e r min atesopera t ion 0 f the r e c e i v e r
immed.iately--a character being recei ved will be lost.
The command has no effect on the receiver status bits or
any other control registers. If the special mul tidrop
mode is programmed, the receiver operates even if it is
disabled. Refer to the Operation section.

CRA[O] - Enable Channel A Receiver

This command enables operation of the channel A
receiver. If not in the special wakeup mode, this also
forces the receiver into the search for start bit state.

CRB - CHANNEL BCOMMAND REGISTER

CRB is a register used to supply commands to channel B.
Multiple commands can be specified in a single write to
CRB as long as the commands are non-conflicting, e.g.,
the 'enable transmitter' and 'reset transmitter'
commands cannot be specified in a single command word.
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The bi t defini tions for this register are identical to
the bi t defini tions for CRA, except that all control
actions apply to the channel B receiver and transmitter
and the corresponding inputs and outputs.

SRA - CHANNEL A STATUS REGISTER

SRA[7] - Channel A Received Break

This bi t indicates that an all zero character of the
programmed length has been received without a stop bit.
Only a single FIFO position is occupied when a break is
recei ved: further entries to the FIFO are inhibi ted
until the RxDA line returns to the marking state for at
least one-half a bit time (two successive edges of the
internal or external 1x clock).

When this bi t is set, the channel A 'change in break'
bit in the ISR (ISR[2]) is set. ISR[2] is also set when
the end of the break condi tion, as defined above, is
detected.

The break detect circuitry can detect breaks that
originate in the middle of a received character.
However, if a break begins in the middle of a character,
it must persist until at least the end of the next
character time in order for it to be detected.

SRA[6] - Channel A Framing Error

This bit, when set, indicates that a stop bit was not
detected when the corresponding data character in the
FIFO was recei ved. The stop bi t check is made in the
middle of the first stop bit position.

SRA[5] - Channel A Parity Error

This bit is set when the 'with parity' or 'force parity'
mode is programmed and the corresponding character in
the FIFO was received with incorrect parity.

In the speci al mul tidrop mode the pari ty error bi t
stores the received AID bit.
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SRA[4] - Channel A Overrun Error

This bit, when set, indicates that one or more
characters in the received data stream have been lost.
It is set upon receipt of a new character when the FIFO
is full and a character is already in the receive shift
register waiting for an empty FIFO position. When this
occurs, the character in the receive shift register (and
its break detect, parity error and framing error status,
if any) is lost.

This bit is cleared by a 'reset error status' command.

SRA[3] - Channel A Transmitter Empty (TxEMTA)

Thi s bi t will be set when the channel A transmi t ter
underruns, i.e., both the transmit holding register
(THR) and the transmit shift register are empty. It is
set after transmission of the last stop bit of a
character if no character is in the THR awaiting
transmission. It is reset when the THR is loaded by the
CPU or when the transmitter is disabled.

SRA[2] - Channel A Transmitter Ready (TxRDYA)

This bit, when set, indicates that the THR is empty and
ready to be loaded with a character. This bit is
cleared when the THR is loaded by the CPU and is set
when the character is transferred to the transmit shift
register. TxRDY is reset when the transmitter is
disabled and is set when the transmitter is first
enabled. Characters loaded into the THR while the
transmitter is disabled will not be transmitted.

SRA[l] - Channel A FIFO Full (FFULLA)

This bit is set when a character is transferred from the
receive shift register to the receive FIFO and the
transfer causes the FIFO to become full, i.e., all three
FIFO posi tions are occupied. It is reset when the CPU
reads the RHR. If a character is waiting in the receive
shift register because the FIFO is full, FFULL will not
be reset when the CPU reads ·th~ RHR.

SRA[O] - Channel A Receiver Ready (RxRDYA)

This bi t indicates that a character has been received
and is waiting in the FIFO to be read by the CPU. It is
set when the character is transferred from the receive
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shift register to the FIFO and reset when the CPU reads
the RHR, if after this read there 'are no more characters
still in the FIFO.

SRB - Channel B Status Register

The bi t defini tions for thi s regi s ter are iden ti cal to
the bit definitions for SRA, except that all status
applies to the channel B receiver and transmi tter and
the corresponding inputs and outputs.

ACR - AUXILIARY CONTROL REGISTER

ACR[7] - Baud Rate Generator Set Select

This bi t ,selects one of two sets of baud rates to be
generated by the BRG:

Set 1:

Set 2:

50, 110, 134.5, 200, 300, 600, 1050, 1200,
2400, 4800, 7200, 9600, and 38400 baud.

75, 110, 134.5 150, 300, 600, 1200, 1800,
2000, 2400, 4800, 9600, and 19200 baud.

The selected set of rates is available for use by the
channel A and B receivers and transmitters as described
in CSRA and CSRB. Baud rate generator characteristics
are given in Table B-2.
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Table B-2: BAUD RATE GENERATOR CHARACTERISTICS
CRYSTAL OR CLOCK - 3.6864 MHz

NOMINAL RATE (BAUD) ACTUAL 16X CLOCK (KHz) ERROR (PERCENT)

50 0.8 0
75 1.2 0

110 1.759 -0.069
134.5 2.153 0.059
150 2.4 ·0
200 3.2 0
300 4.8 0
600 9.6 0

1050 16.756 -0.260
1200 19.2 . 0
1800 28.8 0
2000 32.056 0.175
2400 38.4 0
4800 76.8 0
7200 115.2 0
9600 153.6 0

19200 307.2 0
38400 ~ 614.4 0

ACR[6:4] - Counter/Timer Mode and Clock Source Select

This field
counter/timer
B-3.

selects
and its

the
clock

operating mode of the
source as shown in Table

Table B-3: ACR [6:4] FIELD DEFINITION

ACR[6:!I]

000
001
o 1 0
o 1 1
100
1 0 1
1 1 0
1 1 1

HODE

Counter
Counter
Counter
Counter
Timer
Timer
Timer
Timer

CLOCK SOURCE

Ex ternal (IP2)
TXCA - 1X clock of channel A transmitter
TXCB - 1X clock of channel B transmitter
Crystal or external clock (X1/CLK) divided by 16
External (IP2)
Exterrial (IP2) divided by 16
Crystal or external clock (X1/CLK)
Crystal or external clock (X1/CLK) divided by 16

ACR[3:0] - Not Used

ISR - INTERRUPT STATUS REGISTER

This register provides the status of all potential
interrupt sources. The contents of this register are
masked by the interrupt mask register (IMR). If a bi t
in the ISR is a '1' and the corresponding bit in the IMR
is also a '1', the INTRN output will be asserted. If
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the corresponding bit in the IMR is a zero, the state of
the bi t in the ISR has no effect on the INTRN output.
Not~ that the IMRdoes not mask the reading of the
ISR--the true status will be provided regardless of the
contents of the IMR. The contents of this register are
initialized to 00 16 when the DUART is reset.

ISR[7] - Not Used

ISR[6] - Channel B Change in Break

This bit, when set, indicates that the channel B
receiver has detected the beginning or the end of a
received break. It is reset when the CPU issues a
channel B 'reset break change interrupt' command.

ISR[5] - Channel B Receiver Ready or FIFO Full

The function of this bit is programmed by MR1B[6]. If
programmed as receiver ready, it indicates that a
character has been received in channel B and is waiting
in the FIFO to be read by the CPU. It is set when the
character is transferred from the receive shift register
to the FIFO and reset when the CPU reads the RHR. If
after this read there are more characters still in the
FIFO the bit will be set again after the FIFO is
'popped' . If pr'ogrammed as FIFO full, it is set when a
character is transferred from the receive holding
register to the receive FIFO and the transfer causes the
channel B FIFO to become full, i . e., all thr e e FIFO
positions are occupied. It is reset when the CPU reads
the RHR. If a character is waiting in the receive shift
register because the FIFO is full, the bi t will be set
again when the wai ting character is loaded into the
FIFO.

ISR[4] - Channel B Transmitter Ready

This bit is a duplicate of TxRDYB (SRB[2]).

ISR[3] - Counter Ready

In the counter mode, this bi t is set when the counter
reaches terminal count and is reset when the counter is
stopped by a stop counter command.
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In the timer mode, this bit is set once each cycle of
the generated square wave (every other time that the
counter/timer reaches zero count). The bit is reset by
a stop counter command. The command, however, does not
stop the counter/timer.

ISR[2] - Channel A Change in Break

This bit, when set, i"ndicates that the channel A
recei ver has detected the beginning or the end of a
received break. It is reset when the CPU issues a
channel A 'reset break change interrupt' command.

ISR[1] - Channel A Receiver Ready or FIFO Full

The function of this bit is programmed by MR1A[6]. If
pro g r a mm e d as r e c e i verr e a dy , i tind i catesthat a
character has been received'in channel A and is waiting
in the FIFO to be read by the CPU. It is set when the
character is transferred from the receive shift register
to tpe FIFO and reset when the CPU reads the RHR. If
after this read there are more characters still in the
FIFO the bit will be set again after the FIFO is
'popped' . If programmed as FIFO full, it is set when a
character is transferred from the receive holding
register to the receive FIFO and the transfer causes the
channel A FIFO to become full, i. e., all three FIFO
positions are occupied. It is reset when the CPU reads
the RHR. If a character is waiting in the receive shift
register because the FIFO is fUll, the bit will be set
again when the wai ting character is loaded into the
FIFO.

ISR[O] - Channel A Transmitter Ready

This bit is a duplicate of TxRDYA (SRA[2]).

IMR - INTERRUPT MASK REGISTER

The programming of this register selects which bits in
the ISR cause an interrupt output. If a bit in the ISR
is a '1' and the corresponding bit in the IMR is also a
'1', the INTRN output will be asserted. If the
corresponding bit in the IMR is a zero, the state of the
bit in the ISR has no effect on the INTRN output.
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CTUR and CTLR - Counter/Timer Registers

The CTUR and CTLR. hold the eight MSBs and eight LSBs,
respectively, of the value to be used by the
counter/timer in ei ther the counter or timer modes of
operation. The minimum value which may be loaded into
the CTUR/CTLR registers is 0002 16. Note' that these
registers are write-only and cannot be read by the CPU.

In the timer (programmable divider) mode, the CIT
generates a square wave with a period of twice the value
(in clock periods) of the CTUR and CTLR. If the value
in CTUR or CTLR is changed, the current half-period will
not be affected, but subseq uen thaI f peri ods will be.
In this mode the CIT runs continuously. Receipt of a
start counter command (read with A3-AO=1110) causes the
counter to terminate the current timing cycle and to
begin a new cycle using the values in CTUR and CTLR.

The cdunter ready status bit (ISR[3J)· is set once each
cycle of the square wave. The bi t is reset by a stop
coun ter command (read wi th A3-AO= 1111 ) . The command,
however, does not stop the CIT.

In the counter mode, the CIT pounts down the number of
pulses loaded into CTUR and CTLR by the CPU. Counting
begins upon receipt of a start counter command. Upon
reaching terminal count (0000 16), the counter ready
interrupt bit (ISR[3J is set.. The counter cQntinues
counting past the terminal count until stopped by the
CPU. The output returns to the high state and ISR[3J is
cleared when the counter is stopped by a stop counter
command. The CPU may change the values of CTUR and CTLR
at any time, but the new count becomes effective only on
the next start counter command. If new values have not
been loaded, the previous count values are preserved and
used for the next count cycle.

In the counter mode, the current value of the upper and
lower eight bits of the counter (CTU, CTL) may be read
by the CPU. It is recommended that the counter be
stopped when reading to prevent potential problems which
may occur if a carry from the lower eight bi ts to the
upper eight bi ts occurs between the times that both
hal ves of the counter are read. However, note that a
subsequent start counter command will cause the counter
to begin a new count cycle using the values in CTUR and
CTLR.
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Appendix C

SIX-BIT TRANSCODE

OOh SOH 20h -
01h A 21h /
02h B 22h S
03h C 23h T
04h D 24h U
05h E 25h V
06h F 26h W
07h G 27h X
08h H' 28h Y
09h I 29h Z
OAh STX 2Ah ESC
OBh . 2Bh ,
OCh < 2Ch %
ODh BEL 2Dh ENQ
OEh SUB 2Eh ETX
OFh ETB 2Fh HT
10h & 30h 0
11 h J 31h 1
12h K 32h 2
13h L 33h 3

. 14h M 34h 4
15h N 35h 5
16h a 36h 6
17h P 37h 7
18h Q 38h 8
19h R 39h 9
1Ah SPACE 3Ah SYN
1Bh $ 3Bh #
1Ch * 3Ch @
1Dh US 3Dh NAK
1Eh EaT 3Eh EM
1Fh DLE 3Fh DEL
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D. ASCII Cha~acter Codes

Appendix D

ASCII CHARACTER CODES

OOh NUL ( CONTROL-tO 20h SPACE 40h @ 60h I

01h SOH (CONTROL-A) 21h I 41h A 61h a
02h STX (CONTROL-B) 22h n 42h B 62h b
03h ETX (CONTROL-C) 23h il 43h C 63h c
04h EOT (CONTROL-D) 24h $ 44h D 64h d
05h ENQ (CONTROL-E) 25h % 45h E 65h e
06h ACK (CONTROL-F) 26h & 46h F 66h f
07h BEL (CONTROL-G) 27h , 47h G 67h g
08h BS (CONTROL-H) 28h ( 48h H 68h h
09h HT (CONTROL-I) 29h ) 49h I 69h i
OAh LF (CONTROL-J) 2Ah * 4Ah J 6Ah j
OBh VT (CONTROL-K) 2Bh + 4Bh K 6Bh k
OCh FF (CONTROL-L) 2Ch , 4Ch L 6Ch 1
ODh CR (CONTROL-M) 2Dh - 4Dh M 6Dh m
OEh SO (CONTROL-N) 2Eh . 4Eh N 6Eh n
OFh SI (CONTROL-O) 2Fh / 4Fh 0 6Fh 0

10h DLE (CONTROL-P) 30h 0 50h P 70h P
11 h DC1 (CONTROL-Q) 31h 1 51h Q 71h q
12h DC2 (CONTROL-R) 32h 2 52h R 72h r
13h DC3 (CONTROL-S) 33h 3 53h S 73h s
14h DC4 ( CONTROL-T) 34h 4 54h T 74h t
15h NAK (CONTROL-U) 35h 5 55h U 75h u
16h SYN (CONTROL-V) 36h 6 56h V 76h v
17h ETB (CONTROL-W) 37h 7 57h W 77h w
18h CAN (CONTROL-X) 38h 8 58h X 78h x
19h EM (CONTROL-Y) 39h 9 59h Y 79h y
1Ah SUB (CONTROL-Z) 3Ah : 5Ah Z 7Ah z
1Bh ESC (CONTROL-[) 3Bh . 5Bh [ 7Bh {,
1Ch FS (CONTROL-\) 3Ch < 5Ch \ 7Ch I

I

1Dh GS (CONTROL-]) 3Dh = 5Dh ] 7Dh }
IEh RS (CONTROL-A) 3Eh > 5Eh A 7Eh -
1Fh US (CONTROL-_) 3Fh -1 5Fh - 7Fh DEL
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E. EBCDIC Character Codes

Appendix E

EBCDIC CHARACTER CODES

OOh NUL 2Ah SM 7Bh /1 C8h H
01h SOH 2Bh CV2 7Ch @ C9h I
02h STX 2Dh ENQ 7Dh , DOh }
03h ETX 2Eh ACK 7Eh = D1h J
04h PF 2Fh BEL 7Fh " D2h K
05h HT 32h SYN 81h a D3h L
06h LC 34h PN 82h b D4h .M
07h DEL 35h RS 83h c D5h N
09h RLF 36h UC 84h d D6h' 0
OAh SMM 37h EOT 85h e D7h P
OBh VT 3Bh CV3 86h f D8h Q
QCh FF 3Ch DC4 87h g D9h R
ODh CR 3Dh NAK 88h h EOh \
OEh SO 3Fh SUB 92h k E2h S
OFh SI 40H SPACE 93h 1 E3h T
10h DLE 4Ah c 94h m E4h U
11 h DC1 4Bh . 95h n E5h V
12h DC2 4Ch < 96h 0 E6h W
13h DC3 4Dh ( 97h P E7h X
14h RES 4Eh + 98h q E8h Y
15h NL 4Fh I 99h r E9h ZI

16h BS 50h & A1h - FOh 0
1711 IL 5Ah ! A2h s F1h 1
18h CAN 5Bh $ A3h t F2h 2
19h EM 5Eh ; A4h u F3h 3
1Ah CC 5Ch * A5h v F4h 4
1Bh CV1 5Dh ) A6h w F5h 5
1Ch IFS 5Eh , A7h x F6h 6
1Dh IGS 5Fh A A8h y F7h 7
1Eh IRS 60h - A9h z F8h 8
1Fh IUS 61h / COh { F9h 9
20h DS 6Ah I C1h AI

21h SOS 6Bh , C2h B
22h FS 6Ch * % C3h C
24h BYP 6Eh > C4h D
25h LF 6Fh ? C5h E
26h EOB/ETB 79h

,
C6h F

27h PRE/ESC 7Ah : C7h G
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Appendix F

PARTS LIST

Integrated
Circuits

Designation

IC1
IC2
IC3
IC4-6
IC7-8
IC9

IC10

IC 11
IC12-13
IC14
IC15-18

IC19
IC20
IC21
IC22
IC23
IC24
IC25
IC26

IC27
IC~8-29
IC30
IC31
IC32
IC33-34
IC35
IC36
IC37
IC38
IC39
IC40
IC41

, Cromemco
i Description

1489
1488
1489
1488
1489
CPU & Memory Support

(version 2.0)
Z sockets, 40-pin
27128 Rom
1 socket, 28-pin
74LS157
TMS4164 NL-15
74LS374
SC2681
4 sockets, 24-pin
(.400 wide)
74LS04
74LS32
7407
7404
74LS74
74LS244
74LS138
Z80 CPU
2 sockets, 40-pin
74LS157
TMS4164 NL-15
74LS367
7407
74LSOO
74LS74

'74ALS175
74LS138
74LS21
74LS04
74LS74
74ALS74
74LS244
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Part No.

010-0077
010-0076
010-0077
010-0076
010-0077

011-0095
017-0006
502-0087
017-0071
010-0046
011-0079
010-0133
011-0106

017-0363
010:",,0066·
010-0058
010-0104
010-0030
010-0055
010-0100
010-0096
011-0010
017-0006
010-0046
011-0079
010-0108
010-0104
010-0069
010-0055
010-0358
010-0096
010-0060
010-0066
010-0055
010-0357
010-0100
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Integrated
Circuits (continued)

Designation Cromemco Part No."Description

IC42 74(S174 010-0097
IC43 74LS32 010-0058
IC44 74LS244 010-0100
IC45-46 TMS4164 NL-15 011 ... 0079
IC47-48 7805/340T-5 012-0001
IC49 7912 012-0124
IC50 7812/340T-12 012-0002
IC51 AMZ8121 010-0328
IC52 82S159 010-NEW

502-0072
1 socket, 20-pin 017-0004

IC53-56 74LS373 010-0102
IC57-58 74LS244 010-0100
IC59-60 TMS4164 NL-15 011-0079

Diodes/ Transistors

Designation Cromemco Part No.Description

D1,2 1N4148 008-0002
Q1 2N3906 009-0002

Capacitors

Designation Cromemco Part No.Description

C1 .005/100V 004-0025
C2,3 .001 CRDC 004-0022
C4-6 10 UF/20V 004-0032
C7 33 CRDC 004-0048
C8 .047/50V 004-0061
C9, 10 47 MONO 004-0000
C11-13 10 UF/20V 004-0032
C14,15 6.8 UF/35V 004-0034

Capacitor
Networks

Designation co, o~ Part No.e~ '<.J~
o~ .-«

c./' ,~
CN 1 ,2 47 PF SIP 8-pin ,?C 005-0000"\)e
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Resistors

Designation Cromemco Part No.Description

R1 ,2 100 ohm 1/4W 001-0007
R3,4 1 kohm 1/4W 001-0018
R6 27.Q ohm 1/4W 001-0011
R7 47 ohm 1/4W 001-0003
R8,9 4.7 kohm 1/4W 001-0024
R10 1.2 kohm 1/4W 001-0019
R11 470 ohm 1/4W 001-0014
R12 220 ohm 1/4W 001-0010
R13 22 ohm 1/4W 001-0001
R14 4.7 kohm 1/4W 001-0024

Resistor
Networks

Designation Cromemco Part No.Description

RN1 47 kohm 9R 10P 003-0079
RN2 100 ohm 4R 8P 003-0001
RN3 75 ohm 4R 8P 093-0080
RN4 100 ohm 4R 8P 003-0001
RN5 4.7 kohm 7R 8P 003-0009
RN6 10 kohm 7R 8P 003-0025
RN7 4.7 kohm 7R 8P 003-0009
RN8 100 ohm 7R 8P 003-0036
RN9,10 330 ohm 4R 8P 003-0004
RN11 4.7 kohm 9R 10P 003-0014
RN 12, 13 330 ohm 4R 8P 003-0004

Miscellaneous

Designation Cromemco Part No.Description

SW1 1 DIP switch, 8-pos 013-0002
2 #6 lock washer cad 0'15-0020
2 #4 lock washer cad 015-0139
2 spacer 1/4 hex

6-32 x 1/4 al 015-0169
2 4-40 x 1/4 hex standoff 015-0173

J 1 ,2 2 header, 26 pin straight 017-0030
J3 1 socket, 2 pin 017-0009

1 PCB Rev. A 020-0135
Y1 1 crystal 7.3728 MHZ 026-0034
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G. The Octart Monitor

~
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Appendix G

THE OeTART MONITOR
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jj Release date: September 15, 1983
ji (Modified from lOP monitor Version 03.00)

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUHHUUUHHUHUUHUHUHHUUUUHHUHHHHUHHHUUHHHHUHHnHHHHHH
Define what physical device will be our AUXiliary console port

HUUHHHnnHHnUHHHnUHUUHUUUnnHnUHHHUUUHHHHHHHHHUHHnUHUHUflUHUHHUHHHHHUnHUHUnUUHUUH

i
JHHHUHHnHHHHHnHUHHUHHHUUHUHHHUHHHnHHHHHUHUUHUHUHHUUUUHUUUUHHUUUHHHHHnHUHUHHHHHU
i Special macro for developmental testing of the monitor in OCTART RAM
jHnHUHHUHHUHnUUHUHHUHUHnHnUUHnHUHnHHUUflHUHnHHnHHHHnUUHUHUHHHHHHHHHUHHUHUHHHHUUH

If Test

on
• "1

o
..,8
~CD
CD 8

o
00
o
eTO
III 0
"1eT
eTlll

"1
3:eT
o
::s>
....·CIl
eT'<
o ::s
"1 0
~
"1
o
::s
o
c::
CIl

n
o
8
8
c::
::s.....
o
III
eT.....
o
::s
CIl

'"tl
"1
o
o
CD
CIl
CIl
o
"1

3:
III
::s
c::

.III
I-'
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Set pointer to top of RAM. below debugger
Set origin address for OCTART RAM space
Default parameter value

Set pointer to top of RAM
Set origin address for OCTART ROM space
Default parameter value
(Also used for the internal RAM test)

jTrue = Value for AUXdev to be the CSP board
jTrue = Value for AUXdev to be a spare board

iVersion number
iRelease number

jTrue for conditionals
jFalse for conditionals
iTrue = Runs in OCTART RAM
iFalse = Runs in OCTART ROM

iCreate special Jr macro for testing

iCreate special JSys macro for testing
jExecute direct call (No JSys)

jExecute Jump instead of Jump relative

iExecute Jump instead of Jump relative

Obfffh
OOOOh
4000h

False
True

Obfffh
4000h
4000h

01
03

-1
o
False

IIArg 1, HArg2
> ""

HArg1,UArg2

IIArg1

OMacro UArg
Call HArg(2,-1)
Mend

Equ
Equ
defv

Else

EndIf

OMacro
If "HArg2"

Jp
Else

Jp
EndIf

Mend

Version:defv
Release:defv

TopRam: defl
Origin: defl
Default:defl

j
Csp: defv
Spare: defv

Jr:

JSys:

j
True:
False:
Test:

TopRam: defl
Origin: defl
Default:defl

0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077

(BFFF)
(0000)
(4000)

(0000)

CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** VERSION & SPECIAL MACROS ***

( 0001)
(0003)

(FFFF)
(0000)
(0000)

u

(0000)
(FFFF) .

0\
I\)
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EndIf
If Swath < 0

MNote Program Origin Address Overlap @ UAddress

jSpecial macro for filling unused spaces in PROM with OFFh (Rst 38)
;UUUUUUUUUUUUU#UOUO#UUU#UUU#O#UUUUUUOOOOOUUOOOOUOUOOOOOOUUUU#UUUUOUUUUUUUU#UOOO

EndIf
Mend

C1(,)
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iFil1 in empty spaces

UAddress
[Origin + OAddress - $]

Swath
OFFh

Origin:OMacro
Swath: defv

If Swath > 0
Rept
Defb
Mend

0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091

CROMEMCO Z80 ~acro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** VERSION & SPECIAL MACROS ***
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III THE CROMEMCO OCTART MONITOR III
III STARTUP & RESTART CONTROL III

EndIf

EndIf
If Swath < 0

MNote Program Origin Address Overlap @ 10h

EndIf
If Swath < 0

MNote Program Origin Address Overlap @ 08h
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iFill in empty spaces

iSkip around version info & RST xxh

i lill Place to put the checksum byte IIIII

iSave HL
iHL --> User Jsys subroutine
jPut routine address on stack & restore HL
jEND Rst.l0

iFill in empty spaces

iFill in empty spaces

10h
[Origin + ·10h - $]

Offh

Version, Release jVersion number for user reference
ConID iPointer to console data
UserRam jFree space pointer

StartUp

Swath
OFFh

Swath
OFFh

OFFh

HL
HL,(UserJsys)
(SP) ,HL

08h
[Origin + 08h - $]

Push
Ld
Ex
Ret

Jr

defb
defw
defw

defb

Org Origin
iOOOUOOOOOOO#OOOUUu#ouUOnOOOD#IOUUIOOOODO#ODDO#OO'##O#OO###OOO#OUI#O#OOIUIUDOOU
OCTMon:i This is the Power-On-Clear startup entry point for the monitor.

j It may also be entered using a RST 0 (NOT JSYS 0) command.
JOO"OOOOOOOUOUOOOUOOUOOUUUOUUOOIOO#OOnIOOIOIOUUOUUUOUOOUOUOUUOOOOOOUIOOOOOU#OO

EndIf
endif

iUOOOOUoooouonoonooOOOOOOI#OUOUOOOOOOOOIOOOOOOOIO'OUOOOOOOOOOOOOUOOOOOOOUUOOOUO
Rst.08: : This is a user-definable restart entry point. When using the

OCTARTMonitor program this address is used by the monitor for internal
System calls (JSYS xxh). If access to the monitor system calls is
required by the user program , this entry point should not be
redefined.

To redefine this restart, put the address of the user subroutine
j at (UserJsys) [BFDFh].

JOOOOOOOOOOOOOOOOOUOOOOUOOOOOOOOOOOOUOOOOOOOOOOOO#OOOOOOO#,OOOOOOOOO#ODODOOOOOO

If not test
Origin

Swath: defv
If Swath > 0

Rept
Defb
Mend

if not test
Origin

Swath: defv
If Swath > 0

Rept
Defb
Mend
Defb

0093
0094
0095
0096
0091
0098
0099
0100
0101
0102
0103
0104
0105
0106
0101+
0108+
0109+
0110+
0111+
0112+
0113+
0114+
0115+
0116
0111
0118
0119
0120
0121
0122
0123
0124
0125
0126
0121
0128
0129
0130
0131
0132
0133
0134
0135
0136
0131+
0138+
0139+
0140+
0141+
0142+
0143+
0144+
0145+
0146+

(0000)

1846

0103
01BF
EDBF

(FFFF)

(0000)
(0000)

(0000)

E5
2ADFBF
E3
C9

FF

(FFFF)

(0001)
(FFFF)
(0001)

FF

(0000)

OOOF

OOOE

OOOF

OOOF

0000

0002
0004
0006

0008

0008
0009
OOOC
OOOD

0\
-I='
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0010 E5
0011 2AE1BF
0014 E3
0015 C9

(FFFF)
0016

(0002)
(FFFF)

0016 (0002)

0016 FF
0017 FF

(0000)

'"U1

EndIf
If Swath < 0

MNote Program Origin Address Overlap @ 18h

endif
;UUUUUUUUUUUUUUHUUUUDUDUUUDUUDUUDHDDDDUUDUUUUUUDUUUUDDDDDDDUUUDUUDUDDUDUUUUUDUU
Rst.l0: j This is a user-definable restart entry point. To define this

; restart put·the address of the user subroutine at (Userl) [BFElh]
JDUUDUUUUUUUUUUUUUDDUUDUDDDUUUUUUUUUUUUUUUUUUUDDDDUDUUUUUUUUDUUUUUUUUUUUUUUUUUU
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Save HL
HL --> User subroutine
Put routine address on stack & restore HL
END Rst.18

jSave HL
jHL --> User subroutine
jPut routine address on stack & restore HL
jEND Rst.l0

HL
HL,(User2)
(SP) ,HL

HL
HL,(UserO
(SP) ,HL

Push
Ld
Ex
Ret

Push
Ld
Ex
Ret

EndIf
endif

JUUUUDUUUUUUUUUUUUDUUUUDUHHDHDDUDUDHUUUU#DUUDUDDDDDUDUDUDDDUDDUUUUHDDUUDUUDUDUD
Rst.18: j This is a user-definable restart entry point. To define this

j restart put the address of the user subroutine at (User2) [BFE3h]
JUUUUUUUUUUUUUUUHUUUUHUDUHDUDDUHHUDDUDUDDHD#UUDDHUDDHDDDDUUDUHUDUUDDHUUDDUUDUDD

if not test
Origin 18h

Swath: defv [Origin + 18h - $]
If Swath > 0

Rept Swath
Defb OFFh jFill in empty spaces
Mend
Defb OFFh jFill in empty spaces
Defb OFFh jFill in empty spaces

0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160+
0161+
0162+
0163+
0164+
0165+
0166+
0167+
0168+
0169+
0170+
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180

E5
2AE3BF
E3
C9

0018
0019
001C
001D
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EndIf
If Swath < 0

MNote Program Origin Address Overlap @ 20h

EndIf
If Swath < 0

MNote Program Origin Address Overlap @ 28h

if not test
Origin 30h

Swath: defY [Origin + 30h - $]
If Swath > 0 .

Rept Swath

"tI
'"'S
o
Q

CD
[J}
[J}

o
'"'S

3:
tu
::s
c::
tu
I-'

00
• '"'S

o
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::rCD
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Q

00
Q

c1"0
tu Q
'"'Sc1"
c1"tu
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o
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o ::s
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o
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S
S
c::
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1-'.
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o
::s
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jFill in empty spaces

jFill in empty spaces
iFill in empty spaces

jSave HL
jHL --> User subroutine
jPut routine address on stack & restore HL
jEND Rst.28

iSave HL
iHL --> User subroutine
iPut routine address on stack & restore HL
iEND Rst.20

iFill in empty spaces

jFill in empty spaces
jFill in empty spaces

Swath
OFFh

OFFh
OFFh

20h
[Origin + 20h - $]

Swath
OFFh

OFFh
OFFh

28h
[Origin + 28h - $]

HL
HL,(User4)
(SP) ,HL

HL
HL,(User3)
(SP),HL

Push
Ld
Ex
Ret

EndIf
endif

JDODDUUDDOODODOOODOOOOIDUOOOIOODODDOODDOODOUOOODOOOUOUUUDDOUODUUO'DDOUUUOOOUOUU
Rst.20: i This is a user-definable restart entry point. To define this

i restart put the address of the user subroutine at (User3) [BFE5h]
JODUUOOOOUOOOODOUODOOUDUUUOOOUOODOUDUOUOUOOOOUUUOOOOOUUOOOOOOOOUUOOOUUUUOUUUUUU

Push
Ld
Ex
Ret

EndIf
endif

JUUUUUUUUUOUDOUOUOOUUDUUnUOUuuUUOUUUDUOUUOUUUOUUDUUOOUUODUUUUOUUUUUUDUUUUUUUUUU
Rst.28: j This is a user-definable restart entry point. To define this

j restart put the address of the user subroutine at (User4) [BFE7h]
JDUUUDDOODUOUOOUUUUDUDOOOUUDO#OOUOOUODOOOOUODOOOOUDDnDUDUDUOUOUODOUDUUUUUUDOUOO

if not test
Origin

Swath: defy
If Swath > 0

Rept
Defb
Mend
Defb
Defb

if not test
Origin

Swath: defy
If Swath > 0

Rept
Defb
Mend
Defb
Defb

0182
0183
0184
0185+
0186+
0187+
0188+
0189+
0190+
0191+
0192+
0193+
0194+
0195+
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209+
0210+
0211+
0212+
0213+
0214+
0215+
0216+
0217+
0218+
0219+
0220
0221
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232
0233+
0234+
0235+

FF
FF

(0000)

(FFFF)

(0002)
(FFFF)
(0002)

E5
2AE5BF
E3
C9

(FFFF)

(0002)
(FFFF)
(0002)

FF
FF

(0000)

E5
2AE7BF'
E3
C9

(FFFF)

(0002)
(FFFF)
(0002) .

001E
001F

001E

001E

0026
0027

0026

0026

0020
0021
0024
0025

002E

0028
0029
002C
002D

002E

'"'"
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EndIf
If Swath < 0

MNote Program Origin Address Overlap @ 30h

EndIf
If Swath < 0

MNote Program Origin Address Overlap @ 38h

EndIf
endif

JUOOUOUUOOUOOUU#OOOUoouooonnoooooouonnnnUUOHUnOnUOnuuuouonuo#OOOOOOOUUOOUUOOUOU
Rst.30: j This is a user-definable restart entry point. To define this

j restart put the address of the user subroutine at Break+l
JUOUUUUUO#o#oouonouoouo#ouunuuoooonnuonnunuunuunouuu#uuuuunUUOOOOUOOOOOUOOUOUOO

3:
lU
::s
c:
lU
I-'
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o
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::YCD
CD 8

o
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o
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jFill in empty spaces

jPointer to sm command (for OCTARTDEBUG)
jPointer to init single console

jGoto debugger break point

jFill in empty spaces
jFill in empty spaces

jFill in empty spaces

jFill in empty spaces

jGet crash program counter
jReload stack pointer
jPrint error message following
jCrash error message
jAdjust the program counter
jPrint crash address

OFFh

OFFh
OFFh

38h
[Origin + 38h - $]

Break

SM.20
Init.20

HL
SP,Stack
.WrMsg
CR,'Crash '
HL
.Prt2Hex

Swath
OFFh

OFFh

Pop
Ld
Jsys
defm
Dec
Jsys

Defb
Mend
Defb
Defb

Jp

defw
defw

EndIf
endif

JOOnOUUnnunnUUOnUDUnUnUUnuuunnnnuunnunuuuuunnnuunnuuunnuuununununuuuuuuonnouuou
Crash: j This is the invalid-jump entry point (RST 38h instruction).

j The following subroutine will display the Crash error message with
j the crash address (top of stack) and restart the monitor.

JOOOnnnuonouuuuunuuuuuononnunuuuou#unnnuonoooonuuoonuuuunUOOUOOOOUOOOOUUOUUUUUU

if not test
Origin

Swath: defv
If Swath > 0

Rept
Defb
Mend
Defb

0236+
0237+
0238+
0239+
0240+
0241+
0242+
0243+
0244
0245
0246
0247
0248
0249
0250
0251
0252
0253
0254
0255
0256
0257+
0258+
0259+
0260+
0261+
0262+
0263+
0264+
0265+
0266+
0267
0268
0269
0270
0271
0272
0273
0274
0275
0276
0277
0278
0279
0280

El
31DFBF
CF09
OD437261
2B
CF10

FF
FF

(0000)

FF

(0000)

C3FFBE

6D02
5201

(FFFF)

(0001)
(FFFF)
(0001)

0037

002E
002F

0037

0037

0038
0039
003C
003E
0045
0046

0030

0033
0035

'"--3



If test
The OCTART RAM test is not used in RAM based assemblies

EndIf
endif

iOOOOOOOl0180010000000100000101100000001000060000000001000010000100100000000001

•••••••••••••••••••••••••••••••••••••••••••••••••,
iCheck OCTART RAM For Errors
•••••••••••••••••••••••••••••••••••••••••••••••••,

ilon'10000110lo0810noIOU"#ID#',08180DO'00800010nI01IO0180110lUI0000000081080'O
StartUp:i This section clears the monitor variables to zero, prints the signon

i message and initializes and establishes communication with one of
i the console channels available to the OCTART.

. i In addition, a RAM test and PROM checksum test are performed.
j810'18'UU08180'80800080080"'81000000066688880100#8068000801008181001008000801
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I N T ERR U P T V E C TOR

iclear error byte

j No interrupts, for a smooth start

iGet start of RAM
iD = Data byte from (HL)
iA = Data byte
iToggle all bits
iChange bits in (HL)
iA = Inverted data byte
jRestore original byte
iToggle all bits
iDo they match ?
iNo: skip next
iBump RAM pointer
jA = High byte of address
iLooP till H = 80h

A,D
NZ,MonErr1
HL
A,H
P,SU.20

HL.Default
D, (HL)
A,D

(HL),A
A,(HL)
(HL),D

a
(errbit) ,a
su.25

NON .... MAS K A B L E

di

if not test
Origin 66h

Swath: defv [Origin + 66h .... $]
If Swath > 0

Rept Swath
Defb OFFh iFill in empty spaces
Mend
Defb OFFh iFill in empty spaces
Defb OFFh iFill in empty spaces
Defb OFFh iFill in empty spaces
Defb OFFh iFill in empty spaces

EndIf
If Swath < 0

MNote Program Origin Address Overlap @ 66h

Else
Ld

SU.20: Ld
Ld
Cpl
Ld
Ld
Ld
Cpl
Sub
Jr
Inc
Or
Jp

Endif
sub
ld
Jp

0282
0283
0284
0285
0286
0287
0288
0289
0290
0291
0292
0293
0294
0295
0296
0297
0298
0299
0300
0301
0302
0303
0304
0305
0306
0307
0308
0309
0310
0311
0312
0313

R 0314
0315
0316
0317
0318+
0319+
0320+
0321+
0322+
0323+
0324+
0325+
0326+
0327+
0328+
0329+
0330+
0331
0332
0333
0334
0335

F30048

CROMEMCO Z80 Macro Assembler version 03.08
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(0000)

0049 210040
004C 56
004D 7A
004E 2F
004F 77
0050 7E
0051 72
0052 2F

0'\ 0053 92
CO 0054 2020

0056 23
0057 B4
0058 F24COO

005B 97
005C 32EBBF
005F C37BOO

(FFFF)
0062

(000';)
(FFFF)

0062 (0004)

0062 FF
0063 FF
0064 FF
0065 FF

(0000)



CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** STARTUP, INIT & RAM TEST ***

This interrupt vector is user definable by changing the pointer located at
(UserNMI) [BFE9h]

#################D#################################### ########################

(

0'
\0

0066
0067
006A
006B

E5
2AE9BF
E3
C9

0336
0337
0338
0339
0340
0341
0342
0343
0344

Push
Ld
Ex
Ret

HL
HL,(UserNMI)
(Sp),HL

Feb 21. 1984 15:28:53

Save HL
Get user Non Maskable Interrupt vector
Put vector on stack & restore HL
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•••••••••••••••••••••••••••••••••••••••••••••••••,
; Miscellaneous initialization
•••••••••••••••••••••••••••••••••••••••••••••••••,

;UUUUUIUUuuuouunUOUOUOI#UOOO##O##IUIOUOIUIUUUIO'O#OUUUUUIUOUI#IUUUU"UIIUOUUUUU
;This routine is jumped to if an error is detected in the OCTART RAM
;test or the PROM checksum test.

;uunuuouuouunuununnUUUUIUnOUUUUUU,#IUUUUUUUIUUUeeUUUU,uUUeUUUIUUUUUUUUUU"UIUIU

j ••••••••••••••••••••••••••••••••••••••••••••••••

j Check Monitor PROM For Errors (XOR checksum)
j ••••••••••••••••••••••••••••••••••••••••••••••••
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Set program stack pointer
HL --> Jsys entry point
Setup for use by monitor

;Clear accumulator

; Bit 3 (08h) ; RAM memory test error

;HL --> Beginning of monitor PROM
JBC ; Number of bytes to test
;Clear accumulator
;Test PROM byte
;Adjust counters
jLoop till BC ; 0

; Bit 4 (10h) ; ROM memory checksum error

A,A

HL.Origin
BC,0800h
a,a
A,(HL)

PE,SU.30

hl,errbit
4, (hI)
hl,800h
su.60

SP,Stack
HL,Jsys
(UserJsys),HL

A,Ramerr
(errbit) ,a

; .
; Startup continued
; .
Call inisc jinit SC2681
Ld HL,VarTbl ;HL --> OCTARTMonitor variable table
Ld BC,Stack-VarTbl-4jBC ; Number of bytes to fill
Call Zap.05 jFil1 variable table with zeros
Ld HL.Default ;HL ; Initial default value for pointers
Ld (SmPtr),HL jFor substitute memory command
Ld (DmPtr),HL jSet display memory default pointer
Ld A,OC3h jSet up JP instruction
Ld (Break),A jAt break to abort
Ld HL,Crash jHL --> Crash routine
Ld (Break+1),HL jSet initial address of OCTARTDEBUG break point
Ld (User1),HL ;Set initial address of user restart U1
Ld (User2),HL jSet initial address of user restart U2
Ld (User3),HL jSet initial address of user restart U3
Ld (User4),HL ;Set initial address of user restart U4
Ld (UserNMI),HL jSet initial NMI interrupt vector

Arnd66:

MonErr2:Ld
set
ld
jr

MonErr1:Ld
ld

Ld
Ld
xor

SU.30: Xor
CPI
Jp

If Test
Xor

su.~5: Ld
Ld
Ld

0346
0347
0348
0349
0350
0351
0352
0353
0354
0355
0356
0357
0358
0359
0360
0361
0362
0363
0364
0365
0366
0367
0368
0369
0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
0380
0381
0382
0383
0384
0385
0386
0387
0388
0389
0390
0391
0392
0393
0394
0395
0396
0397
0398
0399

31DFBF
217904
22DFBF

21EBBF
CBE6
210008
1863

3E08
32EBBF

CDBA01
21FFBE
01DCOO
CD5B03
210040
2205BF
2203BF
3EC3
32FFBE
213800
2200BF
22E1BF
22E3BF
22E5BF
22E7BF
22E9BF

210000
010008
AF
AE
EDA1
EABAOO
(0000)

0084
0087
008A
008D
0090
0093
0096
0099
009B
009E
00A1
00A4
00A7
OOAA
OOAD
OOBO

006C
006F
0071
0074

0076
0078

007B
007E
0081

00B3
00B6
00B9
OOBA
OOBB
OOBD

-.:J
o



0400 Else
OOCO B7 0401 Or A,A iTest accumulator for all bits zero

0402 EndIf
0403

OOCl 20Ag 0404 Jr NZ,MonErr2 iSkip next if error
00C3 1814 0405 jr su.60

0406

,~

-..:J
-'

!-~
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j ••••••••••••••••••••••••••••••••••••••••••••••••

j Check If User PROM In System (HL = 800h)
j ••••••••••••••••••••••••••••••••••••••••••••••••

j ••••••••••••••••••••••••••••••••••••••••••••••••

j Select the console & print signon prompt
j ••••••••••••••••••••*•••••••••••••••••••••••••••

defb 'OCTART Monitor '
defb Version/10+'O',Version%10+'0','.'
defm Release/10+'O',Release%10+'0',CR

1:;")0
""S
o

I-H3
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CD 8
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00
()
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""Sc1'"
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""S
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en
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jHL --> Re-entry address
jPut re-entry address on stack
jPut address in HL
jForce to even boundary
jExecute User routines in PROM

jA = High address byte of next PROM to test
jPut high address in H
jAre we finished?
jNo: Loop

jSelect 1 of N consoles
jcheck RAM ROM error
jPrint following message on current console

jHL --> First USER PROM socket

A = First byte of PROM
Is there a PROM ther~ ?
A = High address byte of user PROM
No: skip next

Ii

A,8
H,A
A,40h
NZ,SU.40

HL.800h

A.(HL)
A
A,H
Z,SU.50

Init.20
ckerror
.WrMsg

HL.SU.60
HL
H.A
L,O
(HL)

Ld
Push
Ld
Ld
Jp

j ••••••••••••••••••••••••••••••••••••••••••••••••

j Branch To Routines In User PROM
JAIl OCTART initialization has been completed for
j use by the user routines.
•••••••••••••••••••••••••••••••••••••••••••••••••,

su.50: Add
Ld
Cp
Jr

If test
Ld

Endif
SU.40: Ld

Inc
Ld
Jr

SU.60: Call
call
Jsys

0408
0409
0410
0411
0412
0413
0414
0415
0416
0417
0418
0419
0420
0421
0422
0423
0424
0425
0426
0427
0428
0429
0430
0431
0432
0433
0434
0435
0436
0437
0438
0439
0440
0441
0442
0443
0444
0445
0446
0447
0448

7E
3C
7C
2808

C05201
C01A02
CF09

4F4'l5441
3031~~E

303380

210900
E5
67
2EOO
E9

C608
67
FE40
20EC

(0000)

OOCA
OOCO
OOCE
OOCF
0001

0002
0004
0005
0007

00C5
00C6
00C7
00C8

0009
OOOC
OOOF

00E1
OOFO
00F3

-..:J
I\.)
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*** THE CROMEMCO OCTART MONITOR ***
*** MONITOR RE-ENTRY ***

JUUUO#OUO#UOOOUUUUUOUUOUUOOUUUUDO#UUUUUU##UOUU####8UUO#OIOOOOOUUOOUOUOUO#OO#OOO
ReEntrY:j Monitor main command loop entry point
Exit: : Jsys .Exit command entry point

If Batch is in progress, then continue with next batch command,
j else print monitor prompt and input command from console.

JOOO#000UOUOOUOOUOOO#000UOOOOOOOOUOUOOOOUOOOUU#0000080OOOOOOOOOO#O##O##O#UO#O##

I

....;j

W

00F6
00F9
OOFD
OOFE
0101
0102
0104

0106

0107
010A
010C
010E
0111
0113
0114
0117
0118
0119
011A
011B
011C
011E
011F
0121
0124
0125
0128
012A
012C
012D
0130
0131
0132
0135

31DFBF
ED5BOFBF
13
3AODBF
B7
200A
CF09
(0000)

AE

1112BF
3E48
CF04
CDA304
2827
47
219707
23
23
7E
23
B7
2818
B8
20F6
CDFF04
13
CDA304
FE4D
2001
13
01F600
C5
E5
210040
C9

0450
0451
0452
0453
0454
0455
0456
0457
0458
0459
0460
0461
0462
0463
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
0485
0486
0487
0488
0489
0490
0491
0492
0493
0494
0495

Ld
Ld
Inc
Ld
Or
Jr
Jsys

If test
defm

Else
defm

EndIf
Ld
Ld
Jsys

RE.10: Call
Jr
Ld
Ld

RE.20: Inc
Inc
Ld
Inc
Or
Jr
Cp
Jr
Call
Inc

·Call
Cp
Jr
Inc

RE.30: Ld
Push
Push
Ld
Ret

SP,Stack
DE,(BatchPtr)
DE
A,(Batch.F)
A,A
NZ,RE.10
.WrMsg

,> '
, ,

DE.Input$
A,Length
• RdLine
Scan.10
Z,ReEntx
B,A
HL.CmdTbl-2
HL
HL
A,(HL)
HL
A,A
Z,CmdErr
A,B
NZ,R,E.20
Loadhh
DE
Scan.10
A, 'M'
NZ,RE.30
DE
BC,ReEntry
BC
HL
HL.Default

Feb 21. 1984 ·15:28:53

jReload stack pointer
JDE --> Next command in batch
j
jA : Batch mode flag
jIs there an active batch 7 (accumulator <> 0)
jYes: Continue without prompting
jPrint message following

jThe RAM-based prompt

jThe normal ROM-based prompt

JDE --> Input buffer
jA : Maximum input line length
jInput line from console
jFind first non-space
jEND of line, reset batch flags and return
jB : Command letter
jPoint to command jump table
jBump pointer
jHL --> Command letter from table
jA : Command letter from table
jHL --> Command address
jIs this the end of the command table 7
jYes: Print error message and Return
jIs this the command 7
JNO: Loop till valid command or end of table
jYes: Get the command routine address
jBump past command letter
jGet next character
jIs next character an 'M' 7
jNo: skip next
jYes: Bump character pointer
JBC --> Re-entry location
jForce return address on stack
jPut execution routine address on stack
jLoad default arg1 if needed
jGo execute routine in HL
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** MONITOR RE-ENTRY ***

013A CD3A03
013D 3A08BF
0140 B1
0141 C4D006
0144 3A01BF

(FFFF)
0141 B1

....:J
-J:=

0148 28AC
014A 2AOBBF
014D E5
014E C9

JOOOOOUOOUOUOUUUOOUUUUOOUIO'##I',O'OO,UOUUO'OIOOUUOO#UUU,,#UOOUUOUU'UU'UUOO'OUO
CmdErr: ; Come here if we get a command error
JUOUUUOU,U'O'O#IOlUIU#UI'U"'#U#OIU'OUUUOUUUUOU#O'OUI'6'#"6'066'0000"'001#'1'

JUUOOOUOOO,OOOU'UOUIUUO'O#,UUUOOUU,UOUUOU#OOOOUOU",OOUUUUUOOUUOOUOOUUUOO'UOO'U
ReEntx: j This routine will return to the address contained in (Return) only

j if the break jump transfer is not pointing to the monitor, else
j go back to main command level (no batch jobs will survive).
j If the console is not at the beginning of an output line then
j print a <cr><lf> sequence.

jU"UU,U,OO"O"UOUOUOUOUO"OUUOOOU,UOUU""UOO#UOORUOOO#UUURUOOUUOOUO,OOOOO,OO
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jPrint error message following.WrMsg
BEL, '? I

Jsys
defm

Call BM.Off jTurn off batch mode
Ld A, (Column) jA = Console column number
Or A,A jIs it Zero?
Call NZ,CRLF jNo: print a CR,LF
Ld A,(Break+2) jGet break's jump address

If Not Test
Or A,A jIs OCTARTDEBUG running?

Else
Cp A,40h jIs OCTARTDEBUG running?

EndIf
Jr Z,ReEntry No: Go back to command level
Ld HL,(Return) Yes: Get execution return address
Push HL Put address on stack
Ret Return to calling routine

0491
0498
0499
0500
0501
0502
0503
0504
0505
0506
0501
0508
0509
0510
0511
0512
0513
0514
0515
0516
0511
0518
0519
0520
0521
0522
0523
0524
0525
0526
0521

CF09
01BF

0136
0138

3:
ll>
::Ic::.
ll>
.......
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port

15:28:53

to clear SIO output

3 ,channel A)
typed?
3 .channel B)
typed?

1 ,channel A)
typed?
1 . channel B)
typed?

2 ,channel A)
typed?
2 ,channel B)
typed?

feb 21, 1984"

chip 02 HA (chip
q,connected & cr
chip #2 #B (chip
q,connected & cr

chip H1 #A (chip
q,connected & cr
chip #1 #B (chip
q,connected & cr

jAre we at the end of the line?

jif error ,send it otherwise
jit has command waiting
jset bit 0 (no command waiting)

jSay we are working on the host

jchip H3 HA (chip
iq,connected & cr
jchip H3 #B (chip
iq,connected & cr

jchip#4 HA (chip 4 ,channel A)

jClear accumulator
jWait for any characters
jDecrement loop counter
jLoop till accumulator = 0
jget status

jSelect Host & check if character ready
jNo character ready, check OCTART serial
jCheck if carriage returns entered
iYes: Echo it & return

Eolchk

a,STAT_3A
lnit.50
a,STAT_3B
lnit.50

a,STAT_4A

a,STAT_1A
Ini t. 50
a,STAT_1B
lnit. 50

a,STAT_2A
Init. 50
a,STAT_2B
lnit.50

HPort-2,A
a,Offh
.Select
Z,Init.30
CRTest
Z,Init.70

A,A
$
A
NZ,Init.25
a,(HPORT)

a,(errbit)
c,init.27
1, a

Call

ld
call
ld
call

j ••••••••••••••••••••••••••••••••••••••••••••••••

j Check if HOST channel is active
•••••••••••••••••••••••••••••••••••••••••••••••••,

ld
call
ld
call

ld

i····················································· .j Check to see if anyone of eight channels connect to OCTART

i····················································· .Init.30:
ld
call
ld
call

Init.20:Xor
Init.25:Djnz

Dec
Jr
in
rra
ld
jr
set

init.27:
Out
ld
Jsys
Jr
Call
Jr

I
j#H#####HOO#H####OD##H###D#O##HH##H#HH###HH##H##H#HH###D##H##HH##H##HHH##H#H##H
Init: : Command to initialize console I<cr>

1. This command is used to transfer console control to a different
terminal.

2. Main console initialization routines: scan system for active
console port, determine the baud rate, and define the current
console number (ConID).

3. If ConID is negative then the console is the Host system,
j else the console is a Octart channel.

j##H##HH###HHOHH#HH#H#H##HHH#H#####H###HHHHH#HHHH#H##H#H#HHHHH##HH#HHH#H##H####

0529
0530
0531
0532
0533
0534
0535
0536
0537
0538
0539
0540
0541
0542
0543
0544
0545
0546
0547
0548
0549
0550
0551
0552
0553
0554
0555
0556
0557
0558
0559
0560
0561
0562
0563
0564
0565
0566
0567
0568
0569
0570
0571
0572
0573
0574
0575
0576
0577
0578
0579
0580
0581
0582

CDOf05

3E51
CD9901
3E59
CD9901

3E11
CD9901
3E19
CD9901

3E21
CD9901
3E29
CD9901

3E31

Af
10fE
3D
20fB
DB02·
1f
3AEBBf
3802
CBCf

D300
3Eff
Cf 11
2805
CDAf01
283D

'-

014f

0152
0153
0155
0156
0158
015A
015B
015E
0160

0162
0164
0166
0168
016A
016D

016f
0171
0174
0176

0179
017B
017E
0180

0183
0185
0188
018A

018D

CROMEMCO Z80 Macro Assembler version 03.08
••• THE CROMEMCO OCTART MONITOR •••
••~ INITIALIZATION SUBROUTINES •••
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CROMEMCO Z80 Macro Assembler version 03.08 Feb 21, 1984 15:28:53
*** THE CROMEMCO OCTART MONITOR ***
*** INITIALIZATION SUBROUTINES ***

018F CD9901 0583 call Ini t.50 q,connected & cr typed?
0192 3E39 0584 ld a,STAT~4B chip H4 HB (chip 4 ,channel B)
0194 CD9901 0585 call Ini t.50 q,connected & cr typed?

0586
0191 18B9 0581 jr Init.20 jloop to scan all ports

0588
0589
0590 Init.50:

0199 CFll 0591 Jsys .Select
019B C8 0592 ret z jcharacter not ready
019C CDAFOl 0593 Call CRTest jCheck if carriage returns entered
019F CO 0594 ret nz jNot Carriage return
01AO Fl 0595 pop af jstack adjustment
01Al DB02 0596 in a,(HPORT) jget status
01A3 IF 0591 rra
01A4 3E20 0598 Ld A,QMode jYes: Tell the host we have initialized
01A6 3802 0599 jr c,init.55
01A8 CBCF 0600 set 1.a

0601 init.55:
0602

01AA D300 0603 Out Hport-2,A jone of the channels
01AC C3D006 0604 Init.10:Jp CRLF jSend a newline and return

0605
-4
0\
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CROMEMCO Z80"Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** INITIALIZATION SUBROUTINES ***

.************************************************,
CRTest: ; Test for carriage-returns from the console

.************************************************,

~

~

01AF
01B2
01B4
01B7
01B9

CD8306
2803
CD8306
FEOD
C9

0607
0608
0609
0610
0611
0612
0613
0614
0615
0616
0617

call
jr
call

crtto: Cp
Ret

Gettim
z.crtto
Gettim
A,CR

I
I'

Feb 21. 1984 15:28:53

;Get character from console

;Get second character from console
;Is it a carriage return?
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JOHHHUUUUUUUOOHUOUU"OUOHUUU'UUIIUUII,UOUUUIUUUUUIUOUUHUUIUUHOHUHDOU#UOOUUOOHOI
jjOCTARTlnit:j OCTART Initialization & Setup Routine

j
j This routine sets up the default baud rates and masks out all
j interrupts for all active devices connected to the OCTART.

JOOOOUIOUOOOOOUUOHODIIUOOUnDOnOOU"'OOOOOOOUUHOUOOOOOOOOOOOHOOOIODUOOUUOOUOOUHO
j
j SC2681 init routine
j
inisc:

CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** CONSOLE BAUD-RATE INITIALIZATION ***

-..:J
ex:>

01BA
01BD
01BF

01C2
01C4

01C7
01C9

01CC
01CE

01Dl
0103

0106
0108

01DB
01DO

OlEO
01E2

01E5
01E7

OlEA
01EC
01EF

01FO
OlFl

01F4
01F6
01F8
01FA
01FC
01FF
0200

211002
OE50
CDFOOl

OE50
CDFOOl

OE51
CDFOOl

OE52
CDFOOl

OE53
CDFOOl

OE54
COFOOl

OE55
CDFOOl

OE56
COFOOl

OE57
COFOOl

OE52
CDFJOl
C9

7E
CD0102

CBA9
CBEl
CBFl
CBD9
CD0102
23
C9

0619
0620
0621
0622
0623
0624
0625
0626
0627
0628
0629
0630
0631
0632
0633
0634
0635
0636
0637
0638
0639
0640
0641
0642
0643
0644
0645
0646
0647
0648
0649
0650
0651
0652
0653
0654
0655
0656
0657
0658
0659
0660
0661
0662
0663
0664
0665
0666
0667
0668
0669
0670
0671
0672

ld
ld
call

ld
call

ld
call

ld
call

ld
call

ld
call

ld
call

ld
call

ld
call

ld
call·
ret

j
outport:

ld
call

res
set
set
set
call
inc
ret

hI, ilist
c,MR1A
outport

c,MR2A
outport

c,CSRA
outport

c,CRA
outport

c,THRA
outport

c,ACR
outport

c,IMR
outport

c,CTUR
outport

c,CTLR
outport

c,CRA
outport

a, (hI)
out20

5,c
4.c
6,c
3,c
out20
hI

i'
I(

Feb 21. 1984 15:28:53

iPointer to init data
jmode register 1 channel A
jinit register 1 (1.2.3.4 chips) &
j (cnannel A,B)
jMode register 2

jClock select register (9600 baud)

jCommand register

jTx holding register

jAux. control register

jlnterrupt mask register

jC/T upper register

jC/T lower register

jEnable Tx. ,Rx.

jget init data from the data list
jinit cnannel A (chip '1,H2,03,U4)

/
j /
j /
jport = 5X
jset bit 3 for B channel
jinit channel B (chip 01,02,03,04)
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••• THE CROMEMCO OCTART MONITOR •••
••• CONSOLE BAUD-RATE INITIALIZATION •••

0673 ;
0674 out20:

0201 ED79 0675 olit (c),a jchip 111 (5X)
0203 CBB1 0676 res 6,c ;
0205 ED79 0677 out (c) , a ;chip 112 (1X)
0207 CBE9 0678 set 5,c ;
0209 ED79 0679 out (c) , a ;chip 114 (3X)
020B CBA1 0680 res 4,c j
0200 ED79 0681 out (c) , a ;chip 113 (2X)
020F C9 0682 ret

0683
0684
0685
0686 ilist:

0210 13 0687 db 00010011b jMR1A,MR1B{no parity,8 bits/char)
0211 07 0688 db 00000111b ;MR2A,MR2B(stop bit length 1)
0212 BB 0689 db 10111011b ;CSRA,CSRB (9600 BAUD)
0213 OA 0690 db 00001010b ;CRA,CRB
0214 00 0691 db 00001101b jTHRA,THRB (CARRIAGE RETURN)
0215 80 0692 db 10000000b ;ACR
0216 00 0693 db OOOOOOOOb ;IMR
0217 00 0694 db OOOOOOOOb ;CTUR
0218 00 0695 db OOQOOOOOb ;CTLR

-..'I 0219 05 0696 db 00000101b ;ACR (Enable TXiRx)
\0 0697

0698 ;11111111111111111111011111101111011001111111111111111111111111101111111111111111111111111111111111111111110111111111111111111111100111111110111111
0699 j Check ROM & RAM error bit, if error then display error message.
0700 ;
0701 ;1101111111111011011111100111111111111011111111111111111101111110111100011110111111011111101111110111111111111111111001111110110111101111
0702
0703 ckerror:

021A 21EBBF 0704 ld hl,errbit jpointer to err~r byte
0210 CB5E 0705 bit 3, (hl) ;q,RAM error(if bit set)
021F 280D 0706 jr z,err10 ;
0221 Cli09 0707 Jsys .WrMsg ;display error message
0223 52414D20 0708 defm 'RAM error',cr,lf j
022E 21EBBF 0709 err10: ld hl, errbit jpointer to error byte
0231 CB66 0710 bit 4, (hl) ;q,ROM error(if bit set)
0233 C8 0711 ret z ;
0234 CF09 0712 Jsys .WrMsg ;display error message
0236 524F4020 0713 defm 'ROM error',cr,lf
0241 C9 0714 ret

0715
0716
0717
0718
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** MOVE & VERIFY COMMANDS ***

JUUUUUUuuuuuuuuuuuuuuuuuuuuunuHuuunHnuuuuunnnnnnunuuunnunuuuuuuununnnunnuuuuunn
Move: j Move memory command

i M source s swath dest <cr>
i M source finish dest <cr>
i This command moves swath bytes from source to destination
i (or from source through finish to destination) .

inUUUUUuuuunuuunuuuuuuUUUUUUUUUUUUUUUuuuuuunnuuuuuuunuUUUUUUUUUUUUUUuuuuuunuuuu

inuuuunuuunuuuuunnuuuunuuuunuuunuunnnnnnnuuuunununnunuUUUUUUuuuuuunuuuuuuuunuun
Verify: i Verify memory command

Forms of this command:
V source s swath dest <cr>
V source finish dest <cr>
This command compares (verifies) swath bytes from
source to destination (or from source through finish

j to destination) and displays any di~crepancies

JUUUUUnuuuuuuuuuuuununuuuunuuununuununnuuuuuuuuunnnuunnuuunnuuuuuuuunnUUUUUUUUU
ex>
o

0242
0243
0246
0249

024A
024D
024E
024F
0251
0253
0254
0257
0258
025B
025C
025E
025F
0261
0262
0264
0265

D5
CD2005
CD6203
D1

CD2005
1A
BE
2810
CF10
7E
CDFA06
1A
CDFA06
EB
CF10
EB
CFOA
13
EVA1
EO
18E6

0720
0721
0722
0723
0724
0725
0726
0727.
0728
0729
0730
0731
0732
0733
0734
0735
0736
0737
0738
0739
0740
0741
0742
0743
0744
0745
0746
0747
0748
0749
0750
0751
0752
0753
0754
0755
0756
0757
0758
0759
0760

Push
Call
Call
Pop

Call
VM.10: Ld

Cp
Jr
Jsys
Ld
Call
Ld
Call
Ex
Jsys
Ex
Jsys

VM.20: Inc
CPI
Ret
Jr

DE
Arg3q
Zap.20
DE

Arg3q
A, (DE)
A, (HL)
Z, VM.20
.Prt2Hex
A,(HL)
HexBS
A, (DE)
HexBS
DE,HL
.Prt2Hex
DE,HL
.CRLF
DE

PO
VM.10

Feb 21. 1984 15:28:53

iSave command line pointer
iGet arguments
iMove BC characters from (HL) to (DE)
iRestore command line pointer

jGet the arguments
jA = Data from destination
jIs it the same as source?
jYes: Check next byte
jNo: Print source address
jA = Source data
jPrint it
jGet destination data
jPrint it
jHL = Destination address
jPrint it
jRestore it
jNew line
jBump destination pointer
jBump HL & BC & set parity flag
jEXIT if BC = 0
jNo, keep checking
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CROMEMCO Z80 Macro Assembler version 03.08 Feb 21. 1984 15:28:53 Page 0021 Cl("). "'1*** THE CROMEMCO OCTART MONITOR *** 0*** SUBSTITUTE MEMORY COMMAND *** t-38
:JCI>

0762 j#######UU###UHHHHH#HHHU###U######HHHUU#U###############U#####U################ CI> 8
0763 SetMem: j Set (substitute) memory command ()

0164 j Form of this command: SM addr <cr> 00
0165 i This command will prompt for information to be stuffed into memory ()

c1'"00166 i (this command kills batch jobs due to possible buffer conflicts).
l» ()0161 i The letter M is optional "'1c1'"0168 j#############U##################U#######U##############UU##################UU# c1'"l»

0769 "'1
0261 2A05BF 0110 Ld HL.(SmPtr) iGet default argument :S::c1'"
026A CDOD05 0111 Call Arg1d 'jGet starting address 0
026D CD3A03 0112 SM.20: Call BM.Off iTurn off batch mode ::S:.::-
0270 CF10 0113 Jsys .Prt2Hex iPrint set address I-'.(Jl

c1'"'<0212 1E 0114 Ld A, (HL) jGet current contents o ::s0213 CDFA06 0115 Call HexBS iPrint them "'1 ()0216 1112BF 0116 Ld DE,Input$ iPoint to line bUffer :J0279 3E48 0117 Ld A,Length iGet line length "'1021B CF04 0118 Jsys .RdLine jRead input line from console 0
021D CDA304 0719 Call Scan.10 jScan for non-space ::s
0280 2812 0180 Jr Z,SM.40 jSkip this byte if CR only entered 0
0282 FE2E 0181 Cp A ' , jIs this the end? C, .

(Jl0284 C8 0182 Ret Z iYes, return
0285 FE2D 0183 Cp A, '-' iIs it to back up?

(")0281 2B 0184 Dec HL iBack up memory pointer 0
CO 0288 281B 0185 Jr Z,SM.10 iYES: Save it & try again 8..... 028A 23 0186 Inc HL jRestore pointer 8

028B CDC904 . 0187 Call Instr iConvert input line to binary C
028E 3801 0188 Jr C,SM.50 iSkip next if error ::s
0290 AF 0189 Xor A,A iClear accumulator 1-"
0291 BO 0190 Or A,B i1s count = 0 ? ()

0292 200A 0191 Jr NZ,SM.60 jNo: Save the data l»
c1'"0294 23 0192 SM.40: Inc HL jBump pointer
1-"0295 180E 0193 Jr SM.10 j& Try again 00194 ::s0291 CF09 0195 SM.50: Jsys .WrMsg iPrint error message (Jl

0299 013F8D 0196 defm BEL,'?\r' i
029C 18CF 0197 Jr SM.20 iLooP '"0

0198 "'1
029E 48 0799 SM.60: Ld C,B iLoad count in BC 0

()029F 0600 0800 Ld B,O i/
CI>02A1 EB 0801 Ex DE,HL jSwap pointers (Jl02A2 EDBO 0802 Ldir jShove the data into memory (Jl

02A4 EB 0803 Ex DE,HL iRestore pointers 0
02A5 2205BF 0804 SM.10: Ld (SmPtr),HL iSave pointer for later "'1
02A8 18C3 0805 Jr SM.20 j& go for more

0806 :s::
l»
::s
C
l»
I-'



CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** QUERY COMMAND ***

02AA CD2E05
02AD 50
02AE 59
02AF B7
02BO CA3601
02B3 47

02B4 C5
02B5 D5
02B6 E5
02B7 1112BF
02BA 1A

00 02BB BE
I\) 02BC 2004

02BE 13
02BF 23
02CO 10F8

.************************************************,
j String match located. display line
.************************************************,

juuunuunuuunnunanuunununuununnHUIUHnuuHuuunnuunnnununnnnuuunnnunnunuuuunuuuuunu
Query: j Find a string-of-bytes command

Forms of this command:
Q start s swath string-of-bytes <cr>
Q start finish string-of-bytes <cr>
This command searches the memory specified from
start for swath bytes (or from start through
finish) for the specified string-of-bytesj

j when found, the first 16 bytes are displayed
JUUnnnUuuununuuuunuunnunnnnuuunuuuuunuunuunuuunnuununuuununuuunuuuuuunUUUUnUHHH

'\;l
'"S
o
o
CI>
(J)
(J)

o
'"S

3:
III
::s
s::
III
.......

00
• '"S

o
..,8
::J'CI>
CI> 8

o
00
()
c1"0
III 0
'"Sc1"
c1"1ll

'"S
3:c1"
o
::S:X=­
I-'.{J)
c1"'<
O::S
'"S 0

::J'
'"S
o
::s
o
s::
(J)

o
o
8
8
s::
::s
1-"
o
III
c1"
1-"
o
::s
(J)
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jSave length
jSave swath
jSave start address
jPoint to binary buffer
jGet a byte
jIs it the same?
jNo, failure here
jBump binary pointer
jBump memory pointer
jGo until all expended

jGet addresses and string for query
jPut swath in DE
j
jA = Length of input string
jERROR: No input string
jPut length in B

jGet memory ppinter back
jmomentarily.
jPrint 10 bytes
jonly if the strings matched
jGet memory pointer back again
jand swath
jand count
jBump memory pointer
jDrop swath
jDid the swath
jgo to O?
jNo, keep looking
jYes, a~l done here

HL
HL
B,10h
Z,DspLine
HL
DE
BC
HL
DE
A,D
AtE
NZ t QM.20

BC
DE
HL
DE,Input$
A,(DE)
A,(HL)
NZ,QM.40
DE
HL
QM.30

Arg2s
D,B
EtC
A,A
Z,Cmderr
B,A

Call
Ld
Ld
Or
Jp
Ld

QM.40: Pop
Push
Ld
Call
Pop
Pop
Pop
Inc
Dec
Ld
Or
Jr
Ret

QM.20: Push
Push
Push
Ld

QM.30: Ld
Cp
Jr
Inc
Inc
DJNZ

0808
0809
0810
0811
0812
0813
0814
0815
0816
0817
0818
0819
0820
0821
0822
0823
0824
0825
0826
0827
0828
0829
0830
0831
0832
0833
0834
0835
0836
0837
0838
0839
0840
0841
0842
0843
0844
0845
0846
0847
0848
0849
0850
0851
0852
0853
0854

E1
E5
0610
CCFE02
E1
D1
C1
23
1B
7A
B3
20E2
C9

02C2
02C3
02C4
02C6
02C9
02CA
02CB
02CC
02CD
02CE
02CF
02DO
02D2



C10
• '"'S

o
·-H:!
::s"(J)
(J) 8

o
00
o
eTO
0> 0
'"'SeT
eTO>

'"'S
:S::eT
o
::3~
I-"CIl
eTO<
o ::3
'"'S 0

::s"
'"'S
o
::3
o
C
CIl

o
o
8
8
c
::3
1-"
o
0>
eT
1-"
o
::3
CIl

'1:l
'"'S
o
o
(J)

CIl
CIl
o
'"'S

:s::
0>
::3
C
0>
I-'
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jDefault swath is 80h bytes
jGet default data pointer
jGet (new) arguments
jAssume line length of 10h
jClear accumulator
jCheck if near the end
jNo, continue
jA = Number of bytes left
jAre there less than 10h ?
jNo, still assume 10h

. j Is swath O?
jYes, assume 10h to dump all
jGet final amount
jSave count to go
jLoad line count
jPrint the line
jSave data address
jGet count back
jAdjust the count
jBy SUbtracting
jThe number
jOf bytes
jJust printed
jA = High byte of count
jAre we finished?
jNo: Loop until BC = 0
jYes, return

BC,80h
HL,(DmPtr)
Arg2d
E,10h
A,A
A,B
NZ,DM.30
A,C
A,E
NC,DM.30
A,A
Z,DM.30
E,C
BC
B,E
DspLine
(DmPtr),HL
BC
A,C
A,E
C,A
NC,DM.40
B
A,B
A,C
NZ,DM.20

DM.10: Ld
Ld
Call

DM.20: Ld
Xor
Or
Jr
Ld
Cp
Jr
Or
Jr
Ld

DM.30: Push
Ld
Call
Ld
Pop
Ld
Sub
Ld
Jr
Dec

DM.40: Ld
Or
Jr
Ret

CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** DISPLAY MEMORY COMMAND ***

j######################################################################0#######
DisplaY:j Display memory command

Forms of this· command:
DM start s swath <cr>
DM start finish <cr>
This command displays the contents of memory beginning
at start for swath bytes (or from start through finish)
If the start is missing, the last DM address is assumed
If the swath is missing, 80h is assumed

j The letter M is optional
j###################################O#################################0##0#####

0856
0857
0858
0859
0860
0861
0862
0863
0864
0865
0866
0867

02D3 018000 0868
02D6 2A03BF 0869
02D9 CD1C05 0870
02DC 1E10 0871
02DE AF 0872
02DF BO 0873
02EO 2008 0874
02E2 79 0875
02E3 BB 0876
02E4 3004 0877
02E6 B7 0878

0:> 02E7 2801 0879
w 02E9 59 0880

02EA C5 0881
02EB 43 0882
02EC CDFE02 0883
02EF 2203BF 0884
02F2 C1 0885
02F3 79 0886
02F4 93 0887
02F5 4F 0888
02F6 3001 0889
02F8 05 0890
02F9 78 0891
02FA B1 0892
02FB 20DF 0893
02FD C9 0894

0895



CROMEMCO Z80 Macro Assembler version 03.08 I
III THE CROMEMCO OCTART MONITOR III !
III DISPLAY A LINE OF MEMORY UP TO 16 BYTES III I

jUnUUnDDuuuunnunnnnnnuunUHuuuuu,u,nuuu,unuunnnuuuunuunuuuuunu,unuuunuuuununuuuu
DspLine:j Display up to 16 bytes of memory on the console

j Entry: B contains the length
j HL points to the data

jUnUnUUuuuuuununuuuuunuuuuunnnuunuuunuunuunnununnuunuuunuuuunnnunuunnunnnuunnuu

ex>
-I::"

02FE
0300
0301
0302
0304
0306
0307
030A
030B
030E
030F
0310
0312
0314
0317
0318
0319
031A
031B
031D
031F
0321
0323
0325
0327
0329
032B

CF10
C5
E5
OEOO
3E03
A1
CCFD06
7E
CDF306
23
OC
10F2
063A
CDC406
E1
C1
7E
23
E67F
FE7F
2804
FE20
3002
3E2E
CF07
10EE
18 1 8

0897
0898
0899
0900
0901
0902
0903
0904
0905
0906
0907
0908
0909
0910
0911
0912
0913
0914
0915
0916
0917
0918
0919
0920
0921
0922
0923
0924
0925
0926
0927
0928
0929
0930

Jsys
Push
Push
Ld

DL.10: Ld
And
Call
Ld
Call
Inc
Inc
DJNZ
Ld
Call
Pop
Pop

DL. 30: Ld
Inc
And
Cp
Jr
Cp
Jr

DL.40: Ld
DL.50: Jsys

DJNZ
Jr

.Prt2Hex
BC
HL
C,O
A.03h
A,C
Z,Space
A, (HL)
Hexbo
HL
C
DL.10
B,58
MoveCsr
HL
BC
A,(HL)
HL
A.7Fh
A,DEL
Z,DL.40
A I I

NC,DL.50
A ' I..
.ConOut
DL.30
CRLF.1

Feb 21. 1984 15:28:53

jPrint address
jSave count
jSave data pointer
jO Bytes printed
jCheck if mUltiple
jof 4 bytes printed
jYes, print a space
jGet data byte
jPrint it
jBump data pointer
jBump byte count
jGo until all has been dumped
jMove out to column 58
jGo there
jGet data pointer back
j& Count, too
jGet character
jBump pointer
jMask off bit 7 ("parity" bit)
jIs it <del>?
jYes: Substitute '.'
jIs it printable?
jYes: Print it
jA = '.' instead of nonprintable character
jPrint character
j& Go until this line done
jThen goto next line & return
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** OTHER MISCELLANEOUS COMMANDS ***

032D CD0605
0330 2B
0331 220FBF
0334 3EFF
0336 320DBF
0339 C9

033A AF
033B 18F9

iUUUDDUUDUDDUUDDUUDDUUUDDDDDDUUUDDUUUUDUDDUDUUDDUUUDDDDDDDUDDDUUDUDDDDDDDDUUDUD
Examine:i Examine input port

j Form of this command: E port <cr>
j The contents of the input port are displayed on the console

JDUDDUUUUUDUUUDUDUDUDUDDDDDDDDDDUDDUDDDDDDUUDDUDUDUDDDUDDUDDDDDDUDUDUDDDDDDDDDU

JUUDDUUUDUUDUDDUUUUDDDDUUUDDDUDDDUUUDUDDUUUUUUDDUUUUUUDUHHUUDUUUDUDUUUUUDUUDDUD
Output: i Output data to a port

i Form of this command: 0 data port <cr>
j The data specified is sent to the port specified

iUDUUDUUDDDUUDUDDUDDDUUUUUUUUUDUDDDDUDUUDDUUUDUUUDDUUUDDDDDDUDUDUUDUDUDDUDDUUDU

(;)(')
• ""S

o
..,8
::s'(1)
(1)8

o
00
o
(1"0
ll> 0
""S(1"
(1"ll>

""S
3:(1"
o
::s>
....·tIl
(1"'<
O::S
""So

::s'
""S
o
::s
o
c
til

(')

o
8
8
c
::s.....
o
ll>
(1".....
o
::s
til

'"0
""S
o
o
(1)
til
til
o
""S

3:
ll>
::s
C
ll>
I-'
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jGet argument where to look
jLoad into c
i& Get the data
jPrint it
jEND Examine

iGet data byte
iSave it on the stack
iGet port D
iLoad into c
iGet data byte back
iSend it
iEND Output

,I

Arg1q
C,L
A,(C)
.PrtHex
CRLF

.Arg
HL
Arg1q
C,L
HL
(C) ,L

Jsys
Push
Call
Ld
Pop
Out
Ret

Call Arg1q jGet the string address
Batch: Dec HL j

Ld (BatchPtr),HL iSave it for batch processing
BM.On: Ld A,-1 jSay that batch
BM.Set: Ld (Batch.F),A iis active

Ret jEND Batch

BM.Off: Xor A,A iClear accumulator
Jr BM.Set jClear batch mode

Call
Ld
In
Jsys

CRLF.1: Jp

JUUUUUUUUUUUUUUUUUUUUDUDUDUHDRDDUDDURUUUDRURRUUUUDUDDUDRUUUUDUUUUUUUDUUUDDDUDUU
Batch.1:j Execute command string in memory at the specified address

i Form of this command: @ Addr <cr>
i This command starts up a batch job as
i a sequence of commands to be executed.

iUUUUUUUUUURUUUUUUUUUUDUUUDUUUUUDDDDDDDUUUDDDUUUDUDDDDDDDUUDUDDUUUUUDDDDUUDDDUD

0932
0933
0934
0935
0936
0931
0938
0939
0940
0941
0942
0943
0944
0945
0946
0941
0948
0949
0950
0951
0952
0953
0954
0955
0956
0951
0958
0959
0960
0961
0962
0963
0964
0965
0966
0961
0968
0969
0910
0911
0912
0913

CD0605
4D
ED18
CFOF
C3D006

CFOD
E5
CD0605
4D
E1
ED69
C9

0348
034A
034B
034E
034F
0350
0352

033D
0340
0341
0343
0345

co
U1



CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** OTHER MISCELLANEOUS COMMANDS ***

JUUUuouuuunuoununuuuuuuuunnuuuunuuuuuuuuuuuunuuuuunuuuuunnuuuuuuuuuunUUUUUOUUUU
Goto: j Program control transfer j "go" command

j Form of this command: G addr <cr>
j This command jumps to the specified address

JUUUUUUUUUUUUUUUUUUUUUUuuuuuunnunuuuuunuunnnuuuuunuuuuUUUUUUUUUuuuuuunUUUUUUUUU
Call Arglq jGet the address
Jp (HL) jEND Goto

juuuunununuuuuuuuuuunuuunuunnuuunuunuuuuunuuunuuuuunuuuuunnnunuuuuulnuouuuuuuun
Zap: j Zap memory with a constant

Forms of this command:
Z start s swath byte <cr>
Z start finish byte <cr>
This command zap the memory specified from
start for swath bytes (or from start through

j finish) with the specified byte
JUUOUUUUUUUUUUUUUUUUUUUUUUUUUUDUUUUUUnuuununuuunuunuuuUUUUUuUUUUUnDUUOUUnuuuouo

Call Arg2s jGet addresses and string for fill
Or A,A jWas a character specified ?
Ld A, (DE) jA = Fill character
Ld E,A jPut in E
Jr NZ,Zap.l0 jYes: skip next

Zap.05: Ld E,O jUse NULL if none specified
Zap.l0: Ld (HL),E jSave the data byte in memory

Ld D,H jCopy start address
Ld E,L jFrom HL to DE
Inc DE jBump destination to next byte
Dec BC jAdjust swath for first byte

Zap.20: Ld A,B jWas "s1"
Or A,C jspecified?
Ret Z jYes, already done
Ldir jZapl
Ret jAll done, return

Qn
• "1

o
t-38
::rCl>
CI> 8

()

00
()

eTO
ll> ()
"1eT
eTll>

"1
3:(""1­
o
::s >
...... CIJ
eT'<
o ::s
"1 ()

::r
"1
o
::s
o
s::
CIJ

n
o
8
8
s::
::s......
()

ll>
eT......
o
::s
CIJ

""0
"1
o
()

CI>
CIJ
CIJ
o
"1

3:
ll>
::s
s::
ll>
I-'
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1,1

0975
0976
0977
0978
0979
0980
0981
0982
0983
0984
0985
0986
0987
0988
0989
0990
0991
0992
0993
0994
0995
0996
0997
0998
0999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010

CD0605
E9

CD2E05
B7
1A
5F
2002
1EOO
73
54
5D
13
OB
78
B1
C8
EDBO
C9

0353
0356
0357
0358
0359
035B
035D
035E
035F
0360
0361
0362
0363
0364
0365
0367

0368
036B

co
0'\



CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** FILE OPERATIONS PROCESSING ***

.************************************************,
i At this point, the command code is on the top
i of stack and the A register contains the number
j of numeric arguments.
.************************************************,

iUUUOUOOOOOOOOOOUODUUHOOUUHUHUHUUOOUUUUHHOUUHOOOUOUUUOUUUUUOUOOOUDOUUUUUUOUOUUO
FileCmd:iFile command processing

Forms of these commands:
o K <cr> (see FAbort command below)
1 Fd [filespecs] <cr>
2 Fr addr filespecs <cr>
3 Fw addr s swath filespecs <cr>
4 Fz filespecs <cr>
5 Fs [<host dependent>] <cr>
6 Fx [<host dependent>] <cr>
These commands allow file operations through the host's operating
system using a host-resident file processing program (OCTARTEX.COM).
There are six commands allowed giving capability for reading, writing
and deleting files, listing a directory. displaying status
information about a disk, and a host-dependent command.
The number listed to the left of each command above is

j the command code transferred to the host system.
iOUUUUOOOUOOUOOOUUOOODOOUHODOOUOOOOOOUOUOOOOOUUUOOOOOOuunoouuuuUUOOOUUUOOUUDUUU

00

4

036C
0360
036E
036F
0372
0373
0374
0375
0376
0377
037A
037B
037D
037E
037F

0380
0381
0382
0383
0384
0385
0386
0389
038A
038B
038E
0391
0392

13
47
E5
218407
23
23
7E
23
B7
CA3601
B8
20F5
7E
23
46

E1
C5
30
F5
45
40
CC5805
F1
3D
CC3905
CD2304
F1
CD3504

1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065

Inc
Ld
Push
Ld

FC.10: Inc
Inc
Ld
Inc
Or
Jp
Cp
Jr
Ld
Inc
Ld

Pop
Push
Dec
Push
Ld
Ld
Call
Pop
Dec
Call
Call
Pop
Call

DE
B,A
HL
HL, Fil eTbl-2
HL
HL
A,(HL)
HL
A,A
Z,CmdErr
A,B .
NZ,FC.10
A,(HL)
HL
B, (HL)

HL
BC
A
AF
B,L
C,L
Z,Arg
AF
A
Z,Arg2
FM.On
AF
FileOut

Feb 21. 1984 15:28:53

iBump past command type
iB = Command letter
iSave Argument 01 default
iPoint to file command look-up table
jBump pointer
iHL --> Command letter from table
iA = Command letter from table
iHL --> Command address
jIs this the end of the command table?
iYes: Print error message and Return
iIs this the command?
iNO: Loop till valid command or end of table
iA = Numeric argument count
iBump table pointer
iB = Command byte

iHL = Default for argument U1
iPut command byte on stack
iCheck if 1 argument
iSave count for later
jClear B
iBC = Default for argument U2
jYes, get.1 argument
iGet count back

.iCheckif 2 arguments
iYes, get both arguments
iSet up for command to host
iA = Command code
iSend command to host
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CROMEMCO z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** FILE OPERATIONS PROCESSING ***

.************************************************I

; Send the remainder of the command string
; to the host system for it to interpret.
.************************************************,

Feb 21, 198415:28:53

00
00

0395
0396
0399
039A
039D
039E
03AO
03A1

03A3
03A6
03A9
03AA
03AC

1C
CD3504
1D
CD3504
18
CF03
19
CF03

CD9B04
CDAC04
13
CF03
20F8

1066
1061
1068
1069
1010
1011
1012
1013
1014
1015
1016
1011
1018
1019
1080
1081
1082
1083
1084

FC.20:

Ld
Call
Ld
Call
Ld
Jsys
Ld
Jsys

Call
Call
Inc
Jsys
Jr

A,H
FileOut
A,L
FileOut
A,B
.WrByte
A,C
.WrByte

Scan
Scan.15
DE
.WrByte
NZ,FC.20

,I

;Get Arg1 high
;Send it to host
;Get Arg1 low
;Send it to host
;Get Arg2 high
;Send it to host
;Get Arg2 low
;Send it to host

Skip past spaces & comma, if any
Get character & test for EOL,Rem
Bump buffer pointer
No, send the character
Loop till accumulator = NUL (end

& batch

of string)
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JUUUU#U#U#UHHUHUUHOOOUOUUUHHoonOUUOUHHHHOHUHUUUUUUHUUUUUUHOHOHUUUUHUDOUDOUOUUUD
FC.40: : This is home base for the OCTART while a file command is being

processed. Commands are received from the host and are
executedj then control returns here. The commands are:
o = End of job
1 = "Please" (pause for operator intervention)
2 = Print the following string terminated by A7 or binary 0
3 = Read a block of data

j 4 = Write a block of data
JUUDUUUUUHUUUHUHDDDUODUUUUDDDUUDDUUOUUUDUUUUHDUUUDnDDUODUUDUUUDHnUUUDDDHUDHUHUU

CROMEMCO Z80 Macro Assembler version 03.08<
*** THE CROMEMCO OCTART MONITOR ***
*** FILE OPERATIONS PROCESSING ***

r-

(Xl

~

03AE
03BO
03B3
03B4
03B6
03B7
03B9
03BC
03BE
03C1
03C3
03C6
03C8
03CA
03CC
03CE
0300
0302
0305
0307
0309
030B
030E

03E1
03E2
03E4
03E6
03E7
03E9
03EC
03EE
03F1
03F4

03F6
03F8

CF01
3211BF
B7
285F
30
2028
C01504
CF02
C46906
CF12
C02304
FE03
2002
3E1B
CF03
061B
200C
3211BF
OB02
E680
28FA
C01504
C30006

30
2012
CF01
B7
28C5
CD1504
CF07
C02304
F2E403
18B8

FE03
30B4

1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
111 8
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134

Jsys
Ld
Or
Jr
Oec
Jr
Call
Jsys
Call
Jsys
Call
Cp
Jr
Ld

FC.60: Jsys
Sub
Jr
Ld

FC.70: In
. And

Jr
Call
Jp

FC.80: Dec
Jr

FC.90: Jsys
Or
Jr
Call
Jsys
Call
Jp
Jr

FC.AO: Cp
Jr

~

.RdByte
(Abort.F),A
A,A
Z,FM.Off
A
NZ,FC.80
FM.Off
.Ready
NZ,GetChr
.GetChr
FM.On
A,ETX
NZ,FC.60
A,ESC
.WrByte
A,ESC
NZ,FC.40
(Abort.F) ,A
A,Hport
HTBE
Z,FC.70
FM.Off
CRLF

A
NZ,FC.AO
.RdByte
A,A
Z,FC.40
FM.Off
.ConOut
FM.On
P,FC.90
FC.40

A,3
NC,FC.40

Feb 21, 1984 15:28:53

jNow wait for a command back
jlf non-zero then no console abort
jZero ?, aAs in end-of-job?
jYes, reset terminal & return
jPerform a "please"?
JNO: check what else
jSet up regular console talk
jCheck if character already there
jYes, discard it
jNow wait for the real thing
jSet up for file talk again
jls it a AC ?
jNo, echo it back to file system
jYes: Return an ESC
jSend the character back
jWas it an <esc>?
jNo, wait for next command
jYes. clear file abort flag (A = 0)
jGet the host status
jHas it gotten the <esc>?
jNo, keep waiting
jReset for normal talk
jGo to next line & return

jIs command to print a string?
jNo, check if I/O
jGet a character
jEnd of string?
jYea, go wait for next command
jTurn file mode off
jPrint the character
jRestore file mode
jlf still positive then keep going
jThat's all. get next command

jls this a valid command?
jNo: ignore command
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** FILE OPERATIONS PROCESSING ***

j************************************************
j Get an address (arg1) and a swath (arg2) from
; the host system and return them in registers
j HL & BC (used with FR & FW co~mands)

.************************************************,

jnnnnnnnnnnnunnnnnnnnnnnnnonnnnnnnnnnnunnunnnunnnnnnonnnnnnnnnnnunuununneonnnnn
FM.On: ; Save current n console and set up console as host for

j file operations (set FMode to indicate file operation)
jnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnUUOnnOD

junUUUnUDDonUDUUUUUUUDunnunununuoonnunuuuolonoononnnuoOOUDHnnnnnnnnnnunonnuuuen
FM.Off: j Reset file console to original after

; file operations.
jnnnnnnnnunnnnnunnnnnnnnnnunnnnnnnnnunnununnennnnnnnnnonnnnnnnnnnnuuununnuunnun

(")

o
S
S
s::
::s.....
()

tu
et".....
o
::s
en

."
'"1
o
()

CD
en
en
o
'"1

::s::
tu
::s
s::
tu.....

C)(")
• '"1

o
..,S
::rCD
CDS

()

00
()

et"O
tu ()
'"1et"
et"tu

'"1
::s::et"
o
::s:t:>
....·en
et"t<
o ::s
'"1()

::r
'"1
o
::s
o
s::
en
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jSave command
jGet arg1 high
;Save it
jGet arg1 low
;Save it
jGet arg2 high
;Save it
jGet arg2 low
jSave it
jRestore command
jIs it a read command
jYes, go process
;Do the write
;Go get next command

;Do the read
jGo get next command

;Save Acc
;Get original console n
jRestore original console
;If 8 channels of OCTART
jthen set QMode On and File flag off
jSend status to host
;Restore Acc
jEND FM.Off

;Save AF
jSave HL
;Point to current console 0
jSave it for later at
jThe console temporary
jSay new console is host
jSet FMode On and QMode off
j Program flag
jRestore HL
jRestore AF
jEND FM.On

A,QMode
Hport-2,A
AF

RdSeq .1
FC.40

AF
.RdByte
H,A
.RdByte
L.A
.RdByte
B,A
.RdByte
C,A
AF
A
Z,RdFile
WrSeq.1
FC.40

AF
A, (TempID)
(ConID) ,A

AF
HL
HL,ConID
A, (HL)
(TempID) ,A
(HL) ,-1
A,FMode
Hport-2,A
HL
AF

Push
Push
Ld
Ld
Ld
Ld
Ld
Out
Pop
Pop
Ret

Push
Ld
Ld
Cpl
And
Out
Pop
Ret

Push
Jsys
Ld
Jsys
Ld
Jsys
Ld
Jsys
Ld
Pop
Dec
Jr
Call
Jr

RdFile: Call
Jr

1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1114
1175
1116
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187

. 1188
1189

F5
3AOABF
3207BF
2F
E620
D300
F1
C9

F5
CF01
67
CF01
6F
CF01
47
CF01
4F
F1
3D
2805
CD7E07
189E

CDAA06
1899

F5
E5
2107BF
7E
320ABF
36FF
3E04
D300
E1
F1
C9

0423
0424
0425
0428
0429
042C
042E
0430
0432
0433
0434

0415
0416
0419
041C
041D
041F
0421
0422

03FA
03FB
03FD
03FE
0400
0401
0403
0404
0406
0407
0408
0409
040B
040E

0410
0413

\0
o
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** FILE OPERATIONS PROCESSING ***

j####UUU###U#UU#O##O#OUUUUOU#UUOOUU#U#UUUUUUOUUUUOUOUUUUOUUUUOUOUOOUUUUUOUOUOOU
FileOut:j Send a byte to the host system for file commands

j If not responding, then give an error message
JUOUUOOUUUUUUUUOOOUUUUUUOUOUUOUUUUUUUUUUUUO#UUUUUOOOUUUOOUOUUUUUUOUUUOUUOUUUUUU

JUOUOOOUUUOUOOUUUOOOUUOUUDUUOUUUOOOUUUOUUUOUUUOUUUOUOOUOUOOUUOUUUUUUUOUUOUUUUOU
FAbort: j File processor "kill" command

j Form of this command: K <cr>
j Stop the host system's file processor program

JUUUUUUUUOUUOOUUUUUUUOOUUUOUUUUUOUOUUUUUUUOUUUUUUUOUUOUUUUOOUUUUUUUUUUOUUUUUUUU

FA.20: Out
Jp

3:
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o
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o
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jReset file abort flag
jAbort this job

jRestore BC
jRestore output byte
jSend the byte & return

jSave output byte
jSave BC (use BC for timeout counter)
JBC ; Timeout constant
jA ; Host ready status
jIs host ready for a byte?
jYes, send byte & return
jDecrement timeout counter
jA ; High byte of count
jIs counter; 0000 ?
JNO: Loop till counter; 0 or host ready
jReset file mode, Host system not ready
jPrint error message
jError message

jCheck if end of line
jDelay a while for
jThe host to
jRecover before
;Proceeding
;A ; File mode flag
;Output to host
;A ; OCTART/Host status
;Is host ready for input?
;No: Skip next
jClear accumulator
jClear OCT ART-Host status flags
jKeep poking until gone

;Clear file operation flag
;Initialize new console & return

AF
BC
BC,10000
A,(HPort)
HTBE
NZ,FO.20
BC
A,B
A,C
NZ, FO.1 0
FM.Off
.WrMsg
BEL. 'Timeout\r'

BC
AF
WrByte

(Abort.F),A
.Exit

Eolchk
HL
A,H
A,L
NZ,FA.10
A,FMode
(Hport-2) ,A
A, (Hport)
HTBE
Z,FA.20
A,A
(Hport-1),A
FA.10

(Hport-2),A
Init.20

Push
Push
Ld
In
And
Jr
Dec
Ld
Or
Jr
Call
Jsys
defm

Ld
Jsys

FO.10:

Call
FA.10: Inc

Ld
Or
Jr
Ld
Out
In
And
Jr
Xor
Out
Jr

FO.20: Pop
Pop
Jp

1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240

C1
F1
C36207

F5
C5
011027
DB02
E680
2018
OB
78
B1
20F5
CD1504
CF09
0754696D

321-1 BF
CFOO

CDOF05
23 '
7C
B5
20FB
3E04
D300
DB02
E680
2805
AF
D301
18EC

D300
C35201

0453
0456

0458
0459
045A

0435
0436
0437
043A
043C
043E
0440
0441
0442
0443
0445
0448
044A

045D
0460
0461
0462
0463
0465
0467
0469
046B
046D
046F
0470
0472

0474
0476

\0
~



CROMEMCO Z80 Macro Assembler version 03.08
••• THE CROMEMCO OCTART MONITOR •••
••• USER OPERATION PROCESSING •••

•••••••••••••••••••••••••••••••••••••••••••••••••,
; The function code has been saved and its range
j has been checked. All registers at this point
; are back to normal.
.• *••••*.**.***********••••••••••*••*****•• *.* •••,

JUOOUUUUUUUUUOUUDOUUUOUUUUDODUUUUDUUUUUUDUUOuuuouunuuuUUUUUOOUUUUODUDOUUUUUnuoo
Jsys: ; This routine dispatches user operation requests. A "Jsys N"

operation is executed by the user. where N is the function
code. Control is transferred here and the function code is
converted to a routine address. The pc is adjusted around
the function code, then the user is sent to the routine they
requested. If an invalid function is requested, the job is

; aborted. The registers are not disturbed.
;UOUUUUOOUUUOUUUOUOUUDUUUUOUUUDOUUOOUUOOOUUUOUOUODDDDDDDDUUDOUUUUUUUOOUDUUUUUUU

Ex (SP),HL ;Get pc, save HL
Push AF ;Save Acc
Push HL ;Put address on stack for Crash routine
Ld A,(HL) ;Get operation code
Ld (JsysOp),A ;Save it for later
Cp A,JsysMax jAre we out of range?
Jp NC,Crash ;Yes, assume we crashed
Pop HL ;HL --> Jsys Opcode
Pop AF jRestore Acc
Inc HL ;HL --> Return address
Ex (SP),HL jRestore original HL & Return address

1..0
I\)

0479
047A
047B
047C
047D
0480
0482
0485
0486
0487
0488

0489
048A
048B
048E
048F
0492
0495
0496
0499
049A

E3
F5
E5
7E
3202BF
FEB
D23800
E1
F1
23
E3

E5
F5
3A02BF
87
21C707
CDFA04
F1
CDFF04
E3
C,9

1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280

Push
Push
Ld
Add
Ld
Call
Pop
Call
Ex
Ret

HL
AF
A,(JsysOp)
A,A
HL.JsysTbl
Addh
AF
Loadhh
(SP),HL

Feb 21. 1984 15:28:53

jSave HL
jSave Acc
;Get the operation code
;.2 For jump table
jPoint to jump table
;Point to actual entry
;Restore Acc
;HL --> Routine to execute
;Put routine address on stack & restore HL
;Execute routine
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CROMEMCO Z80 Macro Assembler version 03.08 I..
*** THE CROMEMCO OCTART MONITOR *** :
*** GENERAL PURPOSE ARGUMENT SCANNING SUBROUTINE~;***

.************************************************I

j Skip past tabs & spaces
j Entry: DE points to string
j Exit: DE points past tabs & spaces
.************************************************,

j#######U########U#U#U#UUUUUUUOUUUUHUUUUUUUU#HHUHHUUU##UH####U###H#HHHHH##H##HH
Scan: jSkip past tabs & spaces & only 1 comma

j Entry: DE points to string
j Exit: DE points past tabs, spaces & comma

j#########U##U##########UH###UHH#H###H#H##HH#U###HUUHn#HH#HH#HHH##U#HHU#HHU#UUH

\0
W

049B
049E
04AO
04A2

04A3
04A4
04A6
04A8
04AA
04AC
04AD
04Bl
04B4
04B6
04B8
04BA
04BC
04BF
04CO
04C4
04C5
04C6
04C7
04C8

CDA304
FE2C
2025
13

lA
FE20.
28FA
FE09
28F6
lA
ED530FBF
CDD205
FE25
280D
FE3B
200B
CD3403
13
ED530FBF
lB
AF
12
B7
C9

1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318

Call
Cp
Jr

Scan.05:Inc

Scan.l0:Ld
Cp
Jr
Cp
Jr

Scan.15:Ld
Ld
Call
Cp
Jr
Cp
Jr
Call
Inc
Ld
Dec

Scan.20:Xor
Ld

Scan.25:0r
Ret

Scan.l0
A I I, ,
NZ,Scan.25
DE

A, (DE)
A, I I

Z,Scan.05
Tab
Z, S.can. 05
A, (DE)
(BatchPtr),DE
UCase
A, Rem$
Z,Scan.20
A,Cmd$
NZ,Scan.25
BM.On
DE
(BatchPtr),DE
DE
A,A
(DE) ,A
A,A

Feb 21. 1984 15:28:53

jSkip tabs and spaces
jDo we have a comma?
jSet zero flag and return
jPoint past comma

jGet a character
jIs it a space?
jYes, skip next
jIs it a <tab>?
jYes: skip next
jA :: Character
jSave pointer
jConvert to upper case
jIs it a remark?
jYes: Set zero flag and put marker in line
jIs this a command delimeter
jNo: skip next
jTurn batch mode on
JDE --> Next byte in com~and line
jSave pointer
JDE --> End of this command line
jClear accumulator
jPut marker in line
jSet flags
jEND Scan.l0
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CROMEMCO Z80 Macro Assembler version 03.08
III THE CROMEMCO OCTART MONITOR III I
III GENERAL PURPOSE ARGUMENT SCANNING SUBROUTINES III

innouunoononunnuuoouoouneuonOOOODHnOHUUOOOUHoooooonUDODODnnnDOODOOOOOnOU#UDn#UO
InStr: i Get string of bytes from (DE) & leave final

i String at DE in Input$ with count in reg B
i Entry: DE points to string
i Exit: B contains count of bytes
i DE points to string in Input$

JOOnnnnnononnnnnooonnOOOOOnDOnnnnOnnnnODOnOnnnnHUOHHDDnHnOnHHnHOHHUHHOHOOnHHOnO

\0
~

04C9
04CA
04CC
04CF
04D2
04D4
04D5
04D6
04D8
04DA
04DC
04DE
04DF
04EO
04E2
04E3
04E4
04E6
04E7
04E8
04E9
04EA
04EB
04ED
04EE
04EF
04FO
04Fl
04F2
04F3
04F5
04F8
04F9

E5
0600
2112BF
CD9B04
2821
13
4F
FE27
2816
FE22
2812
lB
E5
CFOD
7D
El
380F
77
23
04
4F '
B9
28E2
77
23
04
1A
13
B7
20F5
1112BF
El
C9

1320
1321
1322
1323
1324
1325
1326
1327'
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362

Push
Ld
Ld

IS.l0: Call
Jr
Inc
Ld
Cp
Jr
Cp
Jr
Dec
Push
Jsys
Ld
Pop
Jr
Ld
Inc
Inc
Ld

IS.50: Cp
Jr
Ld
Inc
Inc

IS.30: Ld
Inc
Or
Jr

IS.40: Ld
Pop
Ret

HL
B,O
HL,Input$
Scan
Z,IS.40
DE
C,A
A 'I I I,
Z,IS.30
A ,"'
Z:IS.30
DE
HL
.Arg
A,L
HL
C,IS.40
(HL),A
HL
B
C,A
A,C
Z,IS.l0
(HL),A
HL
B
A, (DE)
DE
A,A
NZ,IS.50
DE,Input$
HL

Feb 21. 1984 15:28:53

jSave HL
jInitial count of 0
jPoint to binary result buffer
iSkip first comma and any spaces or tabs
jSkip next if end of line
iDE --> Next character
iSave character in case delimiter
i Is it single quote?
;Yes, process string
jIs it double quote?
jYes, process string
iDE --> First character of argument
iSave binary pointer
iGet argument
iGet result into a
jRestore binary pointer
iIf no argument, then error
iSave argument
iBump binary pointer
iBump count
jForce C = A
jIs it the delimiter?
jYes, ehd of string
iSave the character
iBump binary pointer
iBump count
iGet the character
iBump buffer pointer
j Is it EOL?
iNo: Skip next
jPoint to beginning of buffer
jRestore HL
j& Return
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JOUUOUunuuouuuUUOUUOUUUUUOUUUUUUUUUOOUUUUUUUUOUOUUOUUOO#UOUUUOUUUUUUUUUUUUUOUUU
Loadhh: j Load HL with that pointed to by HL

j HL = (HL)
JOOUUUUOUUOUUOUUOUUOUUUUUUUUUUOOUUOOUOUUUOUUUUUUUUOOOUnUUUUUOOOOOOOOOOOUUOOUOUO

JUUUUUUUOOUOOOUOUOUUOOOOUUUUOOUUUUUUUUOUUOOOOOUUUOUUUOUUUUUUUOUUUUUUUOUOUOUUUUU
Addh: j Add A to the contents of HL

j HL = HL+A
JOOOUOUOOUOOUUOUOOUUOUUOUOUUOUUUUUOOOOOOOUOUOOUOOOUOUOOOOOOOOU#OOUOUUOUUOOOOOOU

CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
** GENERAL PURPOSE SUBROUTINES **

\.0
U1

04FA 85
04FB 6F
04FC DO
04FD 24
04FE C9

04FF F5
0500 7E
0501 23
0502 66
0503 6F
0504 F1
0505 C9

1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387

Add
Ld
Ret
Inc
Ret

Push
Ld
Inc
Ld
Ld
Pop
Ret

L
L,A
NC
H

AF
A, (HL)
HL
H, (HL)
L.A
AF

II
Feb 21. 1984 15:28:53

jAdd 1
jResave it
jEXIT: No overflow

.jAdjust h
jEND Addh

jSave Acc
jGet low byte
jBump pointer
jGet high byte
jShuffle low byte
jRestore AF
jEND Loadhh
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** NUMERIC ARGUMENT PROCESSING SUBROUTINES *1*

050F F5
0510 CDA304
0513 20F5
0515 F1
0516 C9

0517 CD1C05
051A 18ED

\0
0\

0506
0509
050A

0500

CDOD05
DO
C33601

CFOD

1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409,
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438

Feb 21. 1984 15:28:53

JUUUDUUDUDnUUUDUDUUDUUUUUUDHDUDUUDUDIDUUUUUDDDUUDunUDUUDUHUUUUUUDUUUUUIUUDUUDUD
Entry: DE points to argument string,
Leading spaces & tabs are ignored
Certain defaults may be allowed in BC
And HL. depending on routine called
Exit: DE points just past argument string,
Except in the case of arg3q, then
DE contains argument 3
BC contains swath, if required
(Argument 2 minus argument 1)
HL contains argument 1
A has the character breaking the string
For argx and argxd carry flag set
Indicates no argument given
Argxx get argument(s)
Xxx1x HL = arg
Xxx2x HL = arg1, BC = arg2-arg1
Xxx2x HL = arg1, BC = swath
Xxx3q HL = arg1, BC = arg2-arg1. DE = arg3
Xxx3q HL = arg1, BC = swath, DE = arg3
Xxxxq if no arg then error
Xxxxd if no arg then default
Xxxxq or xxxxd

j If no eol then error
;DUUUDUUUUUUUUUUUU#DUU#UDUnUDDUOUOOU##DOUOOUDUUUDUUUOUDDUDUUUUUDUUDUDUUUUUIU#UU

; Get 1 argument, defaults not allowed

Arg1q: Call Arg1d jGet number
Argcmc: Ret NC ;Number given, return
Argcme: Jp Cmderr jNone given, error

; Get 1 argume'nt, defaults allowed

Arg1d: Jsys .Arg jGet (maybe) argument

JUU#UUOUUUUUU##UUOOOOUUUOUUUIDUUDUUUUUUUUDUUUOUOUff##I#UIUUUUUO#OODOO#ODUUUDUO#O
EolChk: j Check if end of line, dispatch to error routine if not
;UOIUUUUOU#UUUDUUDUUOUUOUOUO#UUO#UUDUUOUUUUUOOUI#UUUUUUDUDUDDUOOOUOOIOUUUUOUOUO

Push AF jSave Acc
Call Scan.10 ;Check if end of command line
Jr NZ,Argcme jNo, error
Pop AF ;Restore Acc
Ret jEND EolChk

; Get 2 arguments, defaults not allowed

Arg2q: Call Arg2d ;Get 2 arguments
Jr Argcmc ;Check if any given
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CROMEMCO Z80 Macro Assembler version 03.08 II Feb 21. 1984 15:28:53
*** THE CROMEMCO OCTART MONITOR ***
*** NUMERIC ARGUMENT PROCESSING SUBROUTINES ***

1440
1441 j Get 2 arguments, defaults allowed
1442

051C CFOE 1443 Arg2d: Jsys .Arg2 jGet 2 arguments
051E 18EF 1444 Jr EolChk j& Go check eol

1445
1446 j Get 3 arguments, 1st argument default allowed,
1441 j Swath & 3rd argument defaults not allowed
1448

0520 CFOE 1449 Arg3q: Jsys .Arg2 jGet first 2 arguments
0522 38E6 1450 Jr C,Argcme jError if none given
0524 E5 1451 Push HL jSave 1st argument
0525 CFOD 1452 Jsys .Arg jGet 3rd argument
0521 CDOF05 1453 Call Eolchk jCheck for eol
052A EB 1454 Ex DE,HL jMove 3rd argument into place
052B El 1455 Pop HL jRestore 1st argument
052C 18DB 1456 Jr Argcmc jGo check if all args given

1451
1458 j Get 2 arguments, defaults not allowed, eol not checked for
1459

052E CFOE 1460 Arg2s: Jsys .Arg2 jGet first 2 arguments
0530 38D8 1461 Jr C,ArgCme jError if no arguments
0532 C5 1462 Push BC . jSave Swath

\D 0533 CDC904 1463 Call Instr jConvert 3rd argument to string
-4 0536 18 1464 Ld A,B jA = Count

0531 Cl 1465 Pop BC jRestore swath
0538 C9 1466 Ret jEND Arg2s
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCT ART MONITOR *** Ii
*** NUMERIC ARGUMENT PROCESSING SUBROUTINES *** ,

j Get 2 arguments, defaults allowed, eol not checked for

j************************************************
Get swath operator, default allowed
Entry: DE points to string
HL contains argument 1
Exit: BC contains swath
(Argument 2 minus argument 1)
DE points just past string

j HL contains argument 1
.************************************************,

\.0
00

0539

053B
053E
0540
0541
0543
0545
0547
0548
0549
054B
054C
054D

054F
0550
0552
0554
0555
0556
0557

CFOD

CD9B04
FE53
E5
280C
CFOD
380F
Cl
C5
ED42
23
B7
1805

13
CFOD
38B6
44
4D
El
C9

1468
1469
1470
1471 Arg2:
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496 Args 1:
1497
1498
1499 Argsrl:
1500
1501 Argsr:
1502 '

Jsys

Call
Cp
Push
Jr
Jsys
Jr
Pop
Push
SBC
Inc
Or
Jr

Inc
Jsys
Jr
Ld
Ld
Pop
Ret

.Arg

Scan
A, 's'
HL
Z,Args1
.Arg
C,Argsr
BC
BC
HL.BC
HL
A,A
Args_r 1

DE
.Arg
C, Argcme
B,H
C,L
HL

Feb 21, 1984 15:28:53

jGet 1st argument

jSkip to argument
jIs it a true swath?
j(Save argument 1)
jYes: get swath argument
jGet argument 2
jNone. use default
jGet a copy of
jArgument 1 into BC
jArgument 1 from argument 2
jAdjust swath for the end points
jSet break character flags
jReturn

jBump past "s"
jGet the swath
;ERROR: "s" with no argument
jMove swath
jFrom HL to BC
jRestore argument 1
jEND ArgS
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** NUMERIC ARGUMENT PROCESSING SUBROUTINES ***

j************************************************
Numeric argument radix conversion routine
Used by argument processing routines
Entry: DE points to string
HL contains default
Exit: DE points just past string
HL contains value (or default if none given)

j A contains break character
j************************************************

\0
\0

0558
055B
055E
055F
0560
0561
0564
0565
0566
0568
0569
056B
056E
0570
0571
0573
0574

0575
0578
0579
057C
057F
0582
0583
0586
0587
0589

058C
058E
058F
0590
0591
0592
0593
0594
0595
0596
0599

CD9B04
CDA805
D8
D5
E5
CDB805
E1
D1
FE2E
1A
280A
CDB805
FE48
37
2813
B7
C9

CDB105
D8
CDA304
210000
CDAC04
C8
CDB105
13
3003
C3AC04

D630·
C5
44
4D
29
29
09
29
C1
CDFA04 .
18E4

1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555

Arg:

Argh1:

Argh11:

Argh12:

Argh2:

Call
Call
Ret
Push
Push
Call
Pop
Pop
Cp
Ld
Jr
Call
Cp
SCF
Jr
Or
Ret

Call
Ret
Call
Ld
Call
Ret
Call
Inc
Jr
Jp

Sub
Push
Ld
Ld
Add
Add
Add
Add
Pop
Call
Jr

Scan
Hex
C
DE
HL
Hexin
HL
DE
A ' ,
A: (DE)
Z,Argh1
Hexin
A, 'H I

Z,Argh12
A,A

Numeric
C
Scan.10
HL,OOOO
Scan.15
Z
Numeric
DE
NC,Argh2
Scan.15

A, '0'
BC
B,H
C,L
HL,HL
HL,HL
HL,BC
HL,HL
BC
Addh
Argh11

Feb 21,1984 15:28:53

jLook for non-space
jCheck if valid hex/numeric character
jNo, return with default
jSave the pointer
jSave any default
jCheck for breaker
jRestore default
j& Pointer
jIs it decimal point?
jGet first character
jYes, it was decimal point
jGet new value
jWas terminator an "H"?
jSet carry flag
jYes, skip over the "H"
jReset carry flag
jEND Arg

jIs first character numeric?
jNo, return with default
jSkip spaces
jStart with 0
jCheck for EOL. Batch, remarks
j END of line

_ j Is it numeric?
jBump character pointer
jYes: continue conversion
jTest for EOL, Command, Rem

jConvert to binary
jSave BC
jMake copy of
jHL into BC
j*2
j*4
j*5
j*10
jRestore BC
jAdd in new digit
jAnd go for next
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
** GENERAL-PURPOSE CONVERSION SUBROUTINES **

05A8 C5
~

05A9 47
0 05AA CD9B05
0 05AD 78

05AE C1
05AF 3F
05BO C9

JUUUUUUUUUUUUUUUUUUUUUUUUUHUUUHUUUOoouuounuouuuo#unnuuounoUUnUU'HOUOUOOnnuuunuu
HexBin: j Convert ASCII hex value in a to binary

j Entry: A contains character
j Exit: A contains binary value

jnOUUOnunouuuonunuuoonU'UUUHOUUunnouooonounuUUOUUOHHUUuUUUnO#HUHUOnUnUUOUDUUUHU

JUHHUUnuunUUUHUUHHUHUHUUoHuuuonuuuuuunnUUUUHuoUUHnnouunOHUUnUUUuouUUUuuuuuunuuu
Numeric:j Verify if character in A is valid ASCII numeric

j Entry: A contains character
j Exit: A contains character
j Carry flag reset if ok, else
j carry flag set if not ok

JUUnUUUunnuuuuuuUUuuuuUOnUUUHUUUUUUUUuuuuuunuuuuuuuunuuunuuuuuUUnnUUHUUUUUUUUUU
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jConvert ASCII to upper case
jConvert to binary
jWas it "a-f"?
jNo, return
jConvert for 10-15
jCheck if valid
jEND HexBin

jSave BC
jSave character in B
jConvert to hex
jA = Original character
jRestore BC
jAdjust carry flag
jEND Hex

jIs it ("0" ?
jYes, return
jIs it >"9" ?
jAdjust carry flag
jEND Numeric

BC
B,A
HexBin
A,B
BC

UCase
A, '0'
A,10
C
A,7
A,10h

A, '0'
C
A, '9' +1

Push
Ld
Call
Ld
Pop
CCF
Ret

Cp
Ret
Cp
CCF
Ret

Call
Sub
Cp
Ret
Sub
Cp
Ret

JUUUUUUuuuuuunouuuUUUUHUUUUUUuuuuuununouoHHnonuuuuuouuonouuuounuuoouonnUnnUUHUn
Hex: j Verify if character in A is valid ASCII hex

j Entry: A contains character
j Exit: A contains character
j Carry flag reset if ok, else
j carry flag set if not ok

JUUUUnUUnnHUUnnOHnnnnOUHUnUnUUunuuoununnUnUUHUUnUUUouuunuuuunnnUUOnUnHUHUUOUHUU

1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599

CDD205
D630
FEOA
D8
D607
FE10
C9

FE30
D8
FE3A
3F
C9

059B
059E
05AO
05A2
05A3
05A5
05A7

05B1
05B3
05B4
05B6
05B7



1601
1602 JUUUUUUUUUUUUUUUUUUUUUUUUUuuuuuunnnuuuuuuunnunUUUUUUUUnuuunuuunuuuunuuuuuuUUUUU
1603 HexIn: ; Convert the ASCII hex string
1604 j At DE to a binary value in HL
1605 j Entry: DE points to string
1606 ; Exit: HL contains value
1607 j A contains break character
1608 jnUUUUUuuuuuunununnnnuunnnnnnnnnnnnunnnunnnuunnunuunuuUUUUUUUUUUUUUUuuuuuunuunn
1609

05B8 CDA304 1610 Call Scan.10 jSkip spaces
05BB 210000 1611 Ld HL,OOOO jStart with 0
05BE CDAC04 1612 HI.10: Call Scan.15 jCheck for EOL. batch and remarks
05C1 C8 1613 Ret Z jEND of line
05C2 CDA805 1614 Call Hex jValid hex?
05C5 D8 1615 Ret C jNo, return
05C6 13 1616 Inc DE jBump ascii pointer
05C7 CD9B05 1617 Call HexBin jConvert character to binary
05CA 29 1618 Add HL,HL jMake room for new digit
05CB 29 1619 Add HL,HL jBy shifting 4 bits
05CC 29 1620 Add HL,HL jWhich is like
05CD 29 1621 Add HL,HL jMultiplying by 10h
05CE 85 1622 Add A,L jCombine new digit
05CF 6F 1623 Ld L,A j& Resave it

~ 05DO 18EC 1624 Jr HI.10 jGo for next digit
Q 1625
~ 1626 JUUnnnUunuuuunnnnnnnunnuuuunuuuuunnuunnnnnnuuunuunnnunnnnunuunnnuunuuunuuunnuun

1627 UCase: ; Convert character in A to uppercase
1628 JUUUnUUuuuuuuuuununuuuuuuunnnnununnnuuunnnuuuunnnnnunnuunuunnuuununnnnnnnunuunn
1629

05D2 FE61 1630 Cp A, 'a I jIs it <"a"?
05D4 D8 1631 Ret C jYes: EXIT
05D5 FE7B 1632 Cp 'z I +1 jIs it >"z"?
05D7 DO 1633 Ret NC jYes: EXIT
05D8 E65F 1634 And A,5Fh jConvert to uppercase
05DA C9 1635 Ret

1636

I

CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCT ART MONITOR ***
** GENERAL-PURPOSE CONVERSION SUBROUTINES **
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
** CONSOLE StATUS SUBROUTINES **

05DE C5
05DF CFOB
05E1 ED18
05E3 AO-- 05E4 C1

0 05E5 C8
N 05E6 3EFF

05E8 C9

JOOOOOOOOOOOOOOOOOOOOOOOOOOOOOHoonOOOODOHooonOOOOOOHOOHOOHOOHHOOOHOOOOOOOHHOOOO
Ready: j Test if console has input character ready
ConRdy: j Exit: A = 0 if none, Z flag is set

j A contains -1 if ready, Z flag is reset
JOOOOOHOOHOOOOOOOOOOOOOHOOOODOOOHHOOHOOOOOOOOOOOUOOOUOOOUOOOOOOOOOOOOOOOOOOOOOO

JOOOOOOOOOOOOOOOOOODODOOOHUOOOOHHHHHHHOOHHOUHOOOHOHUOU'DOOHOOHOOOOUOHHOOOOOOoon
Select: : This routine selects the console in the accumulator as follows

FFh = Host
51h = channel 0 59h = channel 1
11h = channel 2 19h = channel 3
21h = channel 4 ,29h = channel 5
31h = channel 6 ,39h = channel 7
Exit: A = -1 if character ready (Z reset)

j A = 0 if no character ready (Z set)
JOOOOOOOOOOOOOOOOOOOOOOOOOOUOOOOOOHO'OOOHOOOOOHUOOOHUUHUUHOHOOOOOHUHOnOOHOOHOOH
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• -S

o
,,8
:JCI>
Cl>8

o
00
o
c-r-o
I» 0
-sc-r­
c-r-I»

-s
3:c-r­
o
::SlJ>
~·CIl

c-r-'<
o::s
-s 0

:J
-s
o
::s
o
c
CIl

n
o
8
8
C
::s
~.

o
I»
c-r-
~.

o
::s
CIl

'"0
-s
o
o
CI>
CIl
CIl
o
-s

3:
I»
::s
C
I»
I-'

Page 0042Feb 21. 1984 15:28:53

jSelect Console in accumulator

jSave BC
jGet the hardware info
jGet status
jCheck if anything there
jRestore BC
jNothing, return
jSet Ready flag
jEND Ready

Ii

BC
.ConGen
A, (C)
A,B
BC
Z
A,True

(ConID) ,ALd

Push
Jsys
In
And
Pop
Ret
Ld
Ret

1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1651
1658
1659
1660
1661
1662
1663
1664

3201BF05DB



."~'

•••••••••••••••••••••••••••••••••••••••••••••••••,
j Check if abort command received from HOST
j ••••••••••••••••••••••••••••••••••••••••••••••••

j#######################OOO###OOO#####O#O####O##O#######0######0000##00#00#####
ConGen: : Return hardware information for current console

Current console number is determined as follows:
(ConID) = -1. console is the host

The host command port is checked for an abort command each time
this loop is entered. If the abort command is detected (OFFh),

j a Restart 0 is executed and all tasks are aborted.
j#####################################O#####O#OO###O##0##0##################0##

A,(ConID) jGet the console #
A,A jSet console flags
BC,HRDA«8IHPortjLoad parameters
A,HTBE jfor the host system
C jCarry set = Host
A,(ConID) jA = OCTART channel number
C,A jC --> Control port for SIO channel
B,QRDA jB = RDA mask
A,QTBE jA = TBE mask

jEND ConGen
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(Decrement for data port #)1111

jA = Status flags
jIs there a command waiting
jNo: skip next
jA = Host command
jTASK ABORT COMMAND 1
jNo: skip next
jA = Command clear bit
jClear command flag
jAbort all tasks and return to monitor

status port #
input mask
output mask

A,(HPort)
A,1
Z,CG.05
A,(HPort-2)
A
NZ,CG.05
A,2
(HPort-2),A
o

Exit: C =
B
A =

In
And
Jr
In
Inc
Jr
Ld
Out
Rst

CG.05: Ld
Add
Ld
Ld
Ret
Ld
Ld
Ld
Ld
Ret

CROMEMCO Z80 Macro Assembler version 03.08
••• THE CROMEMCO OCTART MONITOR •••
•• CONSOLE STATUS SUBROUTINES ••

1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684

05E9 DB02 1685
05EB E601 1686
05ED 280A 1687
05EF DBOO 1688

~ 05F1 3C 1689
a 05F2 2005 1690
w 05F4 3E02 1691

05F6 D300 1692
05F8 C7 1693

1694
05F9 3A07BF 1695
05FC 87 1696
05FD 010240 1697
0600 3E80 1698
0602 D8 1699
0603 3A07BF 1700
0606 4F 1701
0607 0601 1702
0609 3E04 1703
060B C9 1704

1705
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** CONSOLE INPUT ROUTINES ***

iHOUUHHUDDUOOOOOOOOODODDUOUDOHDDDODDHDDDDUDDOODUDOODDDDOOODDDDDOnDOODHDDOOOODOD
RdLine: : Input a buffered line of characters

Entry: DE points to line buffer
A contains maximum length
Exit: DE points to line buffer
A contains actual entered length

j Input line is terminated with a NUL
iHDUOODDDODUHODUHDODUUDOUUDDOHDDDDHDOHDUDDODOUODUUDUUDUUDnDDODHUDDDUHDDUDUnDDDO

~

o
-1:=

060C
060D
060E
060f
0611
0612
0613
0615
0611
0619
061B
061D
061F
0621
0623
0624
0627
062A
062B
062C
062E
0631

0633
0634
0637
0638
063A
063C
063E
0640
0641
0644

0647
0649
064C
064E
064F
0650
0651
0652
0653
0655
0656

C5
E5
4F
0600
62
6B
CF12
28FC
FEOD
283A
FE08
2804
FE7F
2010
05
FAOF06
CDD406
2B
7E
FE20
DCD406
18EO

F5
CDFF06
F1
FE03
2804
FE1A
2007
AF
3201BF
C33A01

FE15
CCD006
28C 1
77
23
04
78
91
20BE
AF
77

1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1711
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1145
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760

Push
Push
Ld

RL.10: Ld
Ld
Ld

RL.20: Jsys
Jr
Cp
Jr
Cp
Jr
Cp
Jr

RL.30: Dec
Jp
Call
Dec
Ld
Cp
Call
Jr

RL.40: Push
Call
Pop
Cp
Jr
Cp
Jr

RL.50: Xor
Ld
Jp

RL.55: Cp
Call
Jr
Ld
Inc
Inc
Ld
Sub
Jr

RL.60: Xor
Ld

BC
HL
C,A
B,O
H,D
L,E
.GetChr
Z,RL.20
A,CR
Z,RL.60
A,BS
Z, RL.3O
A,DEL
NZ,RL.40
B
M,RL.10
BackSp
HL
A,(HL)
A, I I

C,BackSp
RL.20

AF
OutEcho
AF
A,ETX
Z,RL.50
A,SUB
NZ, RL. 55
A,A
(Break+2),A
ReEntx

A,NAK
Z,CRLF
Z, RL.1 0
(HL),A
HL
B
A,B
A,C
NZ,RL.20
A,A
(HL),A

Feb 21. 1984 '15:28:53

jSave BC
iSave HL
jSave maximum length
jInitial length of 0
jPoint HL to
iLine buffer
jGet a character
iIf <NUL>, then ignore it
iIs it Carriage return?
iYes, end of line
jIs it BackSpace?
iYes, delete a character
j Is it <de!>?
iNo, check something else
jDecrement counter
jCannot backspace past beginning of line
iBlank out character
jBackspace buffer pointer
iA = Character under cursor
jWas it a control character?
iYes, blank out the n·n
jGo get another character

jSave character
iOutput character, Echo controls as ·Chr
jRestore it
jIs it ·C?
iYes, abort the job
iIs it ·Z?
jNo: Skip next
iClear accumulator
iClear debug flag & break point
iAbort any current task

j Is it ·U ?
jGo to next line if so
iYes, scrap this line & get another
iSave the character
iBump pointer
i& Count
iGet maximum length
jAre we there yet?
iNo, go for another character
iClear accumulator
jMark end of line

Page 0044 Qn
'"1
o

t-38
::rCD
CD 8

p
00
P
eTO
l» P
'"1eT
eTl»

'"1
3:eT
o
::S~
...... {J.I

eT'<
o ::s
'"1 P

::r
'"1
o
::s
o
c
{J.I

n
o
8
8
c
::s......
P
l»
eT......
o
::s
{J.I

'1:l
'"1
o
P
CD
{J.I
{J.I

o
'"1

3:
l»
::s
C
l»
~
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*** THE CROMEMCO OCT ART MONITOR *** !i . ""S

*** CONSOLE INPUT ROUTINES *** 0
'....Hi

0657 1761
~CD

23 Inc HL jwith two CD 8
0658 77 1762 Ld (HL),A jnulls. 0
0659 BO 1763 Or A,B jA = Final length, Z flag set if no input 00
065A E1 1764 Pop HL jGet HL back 0
065B Cl 1765 Pop BC jAnd BC also c-tO
065C 1872 1766 Jr CRLF jPrint CR,LF n> 0

1767 ""Sc-t

1768 JUUUUUUUUUUUUUUUUUUUUOU#UOUOUUUOUOOOUUUUUUUOU#UUOUUUUUUUUUUUUUUOOUUOUUUUUUUOUOU c-tn>
""S

1769 Conln: j Get a processed (echoed) character from current console ::S::c-t
1770 j Exit: a contains the character 0
1771 JOUUUUUOOOUUUUUUOOOUUUOUUOUUOuooouonUOUOOUUUOUUOOUUOUOUUUOUUUUUUUUUUUOUUUUUUUUU ::s>
1772 ...... {J)

065E CF12 1773 Jsys .GetChr jGet a character c-t'<
0660 FE7F 1774 Cp A,DEL jIs it <de!>? o ::s
0662 C8 1775 Ret Z jYes: END Conln ""S 0

0663 F5 1776 Push AF jSave Ace ~
""S0664 CDFF06 1777 Call OutEcho jEcho character 00667 F1 1778 Pop AF jRestore Ace ::s

0668 C9 1779 Ret j 0
1780 C
1781 JUUUUUUUUUUOOOUOUOOUUOOUUUUUUOUOUUUUOUUUUOUUUUUUUUUOUUUUHUUUUUUUOUUOUUUUUUUUOUU (J)

1782 GetChr: j Get a single character
1783 j Exit: a contains the character (")

1784 JUUUUUUUUUUUUUOUUUUUUUUUUUUUUUUUUUUUOUUUUUUUUUUUUUUUUUUUOUUHUHUOUOUHUOOUUUUUUOU 0
--> 1785 8
a 8
U1 0669 CFOl 1786 Jsys .RdByte jGet a byte C

066B E67F 1787 gcp: And 7Fh jMask off parity ::s
066D C9 1788 Ret j& Return ......

1789 0
1790 JUUUUUUUUUUOUUUOUUUUUUUUOUOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUUUUUUUUUUUUUUU n>
1791 RdByte: j Read one absolute byte from current console c-t
1792 j Return input byte in register A .....-

01793 JUUUUUUUUUUUUUUUUUUUUUUUUOUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUUUOOUOUUUUUOUUUUUUUUUU ::s1794 (J)
066E CF02 1795 Jsys .Ready jIs console input ready?
0670 28FC 1796 Jr Z,RdByte JNO: Loop till ready '"0
0672 C5 1797 grab: Push BC jSave BC ""S
0673 CFOB 1798 Jsys .ConGen jGet the hardware info 0
0675 OD 1799 dec c jHost Con sol data port 0
0676 3A07BF 1800 Id a,(conid) jget consol id CD
0679 3C 1801 inc a (J)

067A 2803 1802 jr z,grb20 j1f zero --> Host (J)

0067C OC 1803 inc c j ""S
067D OC 1804 inc c
067E OC 1805 inc c C --> Ul 02 Consol data port ::s::
067F ED78 1806 grb20: In A, (C) A = Input byte n>
0681 C1 1807 Pop BC Restore BC ::s
0682 C9 1808 Ret END RdByte C

n>
I-'



Exit: A contains the character (Parity bit stripped)
i Z flag set if timeout occurred

iOUUUUOHUUUUHOUUHUHOUHUOOOUUUUU#UUUUUHUUUUUUUHHUUHUUUUUOUU#UUUHOHHUUHUHUUOUUHHU

push bc
gettz: jsys .ready i Strip out the SIO buffers

jr z,getts i /
call grab j /
jr gettz i /

getts: ld b,24 i240 ms.
gettx: Jsys .Ready iIS console input ready?

jr nz,getty iYes: go get the character

iUUUUOHUOHUOOUUUUUUOOUUOOUH#UOOOOOUUUUUUOHOUHUUUUUUUOUHHUUOUHHOUUUUUHHUUHUHUUUU
Gettim: : Get a single character (Timed)

i.e. first, strip out all old characters from the SIO, next,
start the 240 ms countdown timer, next, wait for a new character
to arrive. If a new character doesn't arrive within 240 ms.,
return to caller with the Z flag set to indicate a timeout.

iHOHUHOHUUHUUHUHUU#UUOOHUUHUHunOOOHUUUHHOOOOOOuoouounuHUUHUUOUHUUHUUnUHOOHUOUOU
RdSeq: i Read sequential binary data from the console into memory

Forms of this command:
R start s swath <cr>
R start finish <cr>
This command reads binary data from the current

i console into the OCTART memory as specified
iUOUOUUUUHUUOUOHOHUUUnUnOHOnUUHOHUHOnHUOUHHUHUOHHOUHOHOOOHHUHOHOHHUHHOOOHH#UHOO

'"0
'"'S
o
()

Cll
CI.l
CI.l
o
'"'S

:s:
III
::s
C
S\.l
I-'

00
'"'S
o

1-38
::s'Cll
Cll 8

o
00
o
eTO
III 0
'"'SeT
eTlll

'"'S
:S:eT
o
::s>...,.(1)
eT'<
o ::s
'"'S ()

::s'
'"'S
o
::s
o
c
CI.l

o
o
8
8
c
::s...,.
o
S\.l
eT...,.
o
::s
CI.l
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1531 value is for RAM-based operation

1289 value is for ROM-based operation

We have a character ready, so get it
Restore BC
Go strip high bit and return

\
\

\
Count 'em down

/
/

/

Get start & swath
Get a byte
Save it in memory

hl,1289

hI

hl,1531

grab
bc
gcp

Arg2q
.RdByte
(HL) ,A

hI
a,h
a,l
nz,wl
hI
gettx
bc

j Approx. 10'millisecond wait loop

Call
RdSeq.l:Jsys

Ld •

getty: call
pop
jr

push
If test

ld
Else

ld
Endif

wI: dec
ld
or
jr
pop
djnz
pop
ret

CD1105
CF01
11

06A1
06AA
06AC

CROMEMCO Z80 Macro Assembler version 03.08
III THE CROMEMCO OCTART MONITOR III
jill CONSOLE INPUT ROUTINES IIII.;

1810
1811
1812
1813
1814
1815
1816
1811
1818
1819
1820
1821
1822
1823
1824
1825
1826
1821
1828
1829
18"30
1831
1832
1833
1834
1835
1836
1831
1838
1839
1840
1841
1842
1843
1844
1845
1846
1841
1848
1849
1850
1851
1852
1853
1854
1855
1856
1851
1858
1859
1860
1861
1862
1863

0683 C5
0684 CF02
0686 2805
0688 CD1206
068B 18F1
068D 0618
068F CF02
0691 200E

0693 E5
-" (0000)
0

'" 0694 210905

0691 2B
0698 1C
0699 B5
069A 20FB
069C E1
069D 10FO
069F Cl
06AO C9

06A1 CD1206
06A4 C1
06A5 18C4



CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** CONSOLE INPUT ROUTINES ***

~

o
--.'l

06AD
06AF
06BO

EDA 1
EO
18F8

1864
1865
1866
1867

CPI
Ret
Jr

PO
RdSeq .1

Feb 21,1984 15:28:53

Bump pointer & check count
Done, return
Keep reading

Page 0047 on
• "'S

o
..;8
~CD
CD 8

()

00
()

c1"0
lU ()
"'Sc1"
c1"lU

"'S
3:c1"
o
::Sll>
....·tIl
c1"«:
o::s
"'S()

::r
"'S
o
::s
o
c
til

n
o
8
8
c
::s.....
()

lU
c1".....
o
::s
til

'lJ
"'S
o
()

CD
til
til
o
"'S

3:
lU
::s
C
lU.-..
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Q("'). ""'S*** THE CROMEMCO OCTART MONITOR *** :1 0

*** CONSOLE OUTPUT ROUTINES *** ..;8
:3"<1>

1869 ;unnunUUUUUUUUUUuuuuuunulunuuuunuuuunuunuuuuunnUUUUUUUuuuuuuuuuunuuuuuauuuuuunu <1>8
1810 WrLine: ; Print string pointed to by HL 0
1811 ; String terminates with either a NULL or a byte with bit 1 high. 00
1812 ; Entry: HL points to string 0

1813 ;uuuuuunnuuuuunuuuuuunnnuunuuuuuuuunnunauuuunUUUUUUUUUUnUDUUnnUnnuuunuuuuuuuunu c-t0
0> 01814 ""'Sc-t06B2 F5 1815 Push AF ;Save AF c-t0>

06B3 1E 1816 WL.10: Ld A,(HL) ;Get a character ""'S
06B4 23 1811 Inc HL ;Bump pointer 3:('1"
06B5 111 1818 Or A,A ;Is it he end? 0
06B6 2805 1819 Jr Z, WL.20 jYes, return :::s:t:>
06B8 CF01 1880 Jsys .ConOut ;Print the character 1-" en
06BA F2B306 1881 Jp P,WL.10 ;If bit 1 not high then go print more ('1"'<

06BD F1 1882 WL.20: Pop AF ;Restore AF o :::s
""'S 006BE C9 1883 Ret ;END WrLine :3"1884 ""'S

1885 ;uuuuunuunununuuuununuuuuuunnunnuunonuuUUnUUnDnUUUUUuUuuuunuuuunuuuuuuuuuuunuun 0
1886 WrMsg: ; Print string immediately following call :::s
1881 ; String terminates with either a NULL or the parity bit high 0
1888 ; Entry: string immediately follows the call C
1889 ;uuunnunnnuuununnnUnnUnnDUUnUUnuunuuunnuuuunuuuuuunnnuauunuunnuunnnuuuunuuuunuu en
1890 ("')06BF E3 1891 Ex (SP),HL ;HL --> Message string 0

...... 06CO CF08 1892 Jsys .WrLine ;Print the string 8
0 06C2 E3 1893 Ex (SP),HL ;Put return address on stack 8
CO 06C3 C9 1894 Ret jEND WrMsg C

1895 :::s
1896 ;nuuunuuuuunuuuunuuuunuuuuunuuuninnunuuunnuuuunnunnuunnnuuuuunuuuuuuuunUUUUUUUU 1-"

1891 MoveCsr:; Move print head over to column specified in register B 0
1898 ; Entry: B contains column number 0>

1899 ;UUUUUUUUUUUUUUUuuuuuunuuuuuuuuunUUUUUUUUuuuuuunuuuuuuuunOUUUUUUuuuuuunUUUUUUUU ('1"
1-"1900 006C4 F5 1901 Push AF ;Save AF :::s

06C5 3A08BF 1902 MC .10: Ld A, (Column) ;Get current position en
06C8 B8 1903 Cp A,B ;Are we where we want to go?
06C9 30F2 1904 Jr NC,WL.20 ;Yes: Pop Acc and return '"tl
06CB CDFD06 1905 Call Space jNo, move over a column ""'S
06CE 18F5 1906 Jr MC .10 jKeep moving until done 0

1901 0

1908 ;UUUUUUUUUUuuuuuunuuuuuuuunuununununnuuunUUUUUUUUUUUUUuuuuunuuuuuuuuuuunuunuuun <1>
en1909 CRLF: ; Print a newline sequence <CR>,<LF> en

1910 ;uuuuuununuuuuuuunuuuuuuunnuunnunUUUUUUUuuuuuunnuunnnunnnuununnUUUUUUUUUUUUUUUU 0
1911 ""'S

06DO CF09 1912 Jsys .WrMsg ;Print the following
06D2 8D 1913 defm CR ;CRLF 3:
06D3 cg 1914 Ret ;END CRLF 0>

1915 :::s
1916 ;UUuuuuuunuunuuunuuuunnuuuununuunuuuuuuunnnnuuuuunuuunnununuunuunuunuunnUUUUUUU C

0>1917 BackSp: ; Print a destructive backspace sequence <BS>,<SPC>,<BS> I-'1918 ;Uuuuuuunuuuuuunuuuuuuuuunnnuunuuuuunuununuuuunnuuuuuuuuuuununnuuuusnuuuuunuuuu
1919.

06D4 CF09 1920 Jsys .WrMsg Use a short.cut
06D6 082088 1921 defm BS, I , ,BS Destructive BackSpace
06D9 C9 1922 Ret END BackSp
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CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCT ART MONITOR ***
*** CONSOLE OUTPUT ROUTINES ***

;UOOUUU##OUUUUOOOOOUUOUUUUUOOOUUOOUUOOOOOOOOOOO###OU##U#U#OO#UUUUUUO#OU#UUUOOO#
PrtHex: j Print binary value in a to console as hex

; Entry: a contains value
j Register A gets destroyed

jO#####O#UO###OU##UUOU##OUU#UUUU#U#U##U##UUUO#UU#OOUUOOOOUOO##OOOOOUOOU#U##U#UU

;UOOOOOUUOOUOUOOUU0000000080000##0000UOOOOOOOOOOUOUUOOUUUOUUUUOUOOOOUUOUUUOOOOO
Prt2Hex:; Print 2 byte binary value in HL as hex

; Entry: HL co~tains value
; Register A gets destroyed

JUOUUOOUOUOOOOUOUOOHOOOUUOOOUUOU000008UOUU0800UHUUUHOUOHOUOUUOUUUUUUUUOUUUUUOO#

j##OUUUUUOO#UUOUUUO#UUUUU##UUUUUOUOUOOOOOUOOOOOUUUUO####UOOOUOOOOOOOOOO#O##UOO#
HexBO: ; Print a space, then print the binary

; value in A to console as hex
; Entry: A contains value
; Register A gets destroyed

jO#UOOOOUOUOOOO#UUOOOOOOU#OOOOO#UOUOUOOOOOOUU#U#######OUU######UO#U#UOUOUUUUUO#

00
• "1

o
>-:18
::rCD
CD 8

(.)

00
(.)

eTO
n> (.)
"1eT
eTn>

"1
:S::eT
o
::s:r=­
...... (J)

eT'<
o ::s
"1 (.)

::r
"1
o
::s
o
c:
(J)

o
o
8
8
c:
::s......
(.)

n>
eT......
o
::s
(J)

~

"1
o
(.)

CD
(J)
(J)

o
"1
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Get high byte
Print it
Get low byte

Save hex value
Print the space
Get hex value back
& Print it

;Save byte for later
;Get
jLeft
jSide
;Nybble
;Print it
jGet byte back
;Mask off for right nibble
;Convert to ascii
jIs it "a-f"1
jNo, go print it
;Convert to "a-f"
;& Print it

Ii

AF

PH.10
AF
A,OFh
A, '0'
A, '9' +1
C,PH.20
A,7
ConOut

A,H
.PrtHex
A,L

AF
Space
AF
PrtHex

Ld
Jsys
Ld

Push
Call
Pop
Jr

Push
Rrca
Rrca
Rrca
Rrca
Call
Pop

PH.10: And
Add
Cp
Jr
Add

PH.20: Jr

1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

7C
CFOF
70

F5
OF
OF
OF
OF
COE706
F1
E60F
C630
FE3A
3802
C607
181C

F5
COF006
F1
18E4

060A
060B
0600

06F3
06F4
06F7
06F8

060E
060F
06EO
06E1
06E2
06E3
06E6
06E7
06E9
06EB
06EO
06EF
06F1

~

o
~

:s::
n>
::s
c:
n>
........
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**. THE CROMEMCO OCTART MONITOR *••
••• CONSOLE OUTPUT ROUTINES •••

06FF FE20
0701 300C
0703 FEOD
0705 2808
0707 F5...... 0108 3E5E...... 010A CF01

0 070C F1
0100 C640

iUUUUUUUUUUUDUUDUUUUUUHUUUDonOUUUO'DUUUDUUDDUUUDUHUHUOIUUUUUUUOUOUUOUDUUUUDUUUU
HexBS: i Print a space then binary then another space
iUUUOUUUUUUUDUHUUOUDOUOnnUOOOUOUHUOOHUHUUUUUUUOUOOUUUUOUDUUDUnUUUUDUUUUOUUUUDnU

inuunnDUUUDunUOUUOUUUDouunuunuunUUHununnnuUUUUUUHUUUUUHIUUIUUIOUOUUUUHUDDUOUUOU
Space: i Print a space
iUUUUUUouunoooUOUOUUHOUOUUUUOUUDUD#UDUOUDDHUDOOOUUDUOUDUUUUOUUUUUDDDOUDDUUDUUUU

on
• '"S

o
..,8
::;C\)
C\) 8

o
00
()

c-t-o
t\) 0
'"Sc-t­
c-t-t\)

'"S
3:c1"
o
::s:t>
!-I·rn
c-t-'<
o::s
'"So

::;
'"S
o
::s
o
s::
rn

n
o
8
8
s::
::s......
o
t\)
c-t­......
o
::s
rn

'"tl
'"S
o
o
C\)
rn
rn
o
'"S

3:
t\)
::s
s::
t\)
.......
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iLoad the space

jCheck if graphic character
iYes. go print it
iIs it a <cr> ?
jYes, go print it
iSave character
iAccumulator = ,A,
jPrint it
iGet character back
iConvert to graphic

iPrint space and binary

.!,
i

A,' ,

HexBO

A ' ,
NC,ConOut
A,CR
Z,ConOut
AF
A ,A,,
.ConOut
AF
,@,

Ld

Call

Cp
Jr
Cp
Jr
Push
Ld
Jsys
Pop
Add

iuuuuoonUUUDUUUOUUUUOUOUUUUUUOOOUUOUUUUUOOUOUUOUUUUUUUDDOUUOOUUUOOUUUOOUUUOODUU
OutEcho:i Echo character in accumulator, Print ,A, leader if control character

i Entry: A contains the character
j Exit: A gets destroyed

JUUUUUUUOUUUOOUUUOUDUUHUUDOUUUOUUUOUOUUUUOUUUOUUHUUUUUUU!UUUU#UUUDUUOUUUUUUUUUD

1967
1968
1969
1910
1911
1912
1913
1914
1915
1916
1971
1918
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988·
1989
1990
1991
1992
1993
1994

CDF306

3E2006FD

06FA
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*** THE CROMEMCO OCTART MONITOR ***
*** CONSOLE OUTPUT ROUTINES ***

jUUUUUU##U#UU#UOUUUUOUUUUUUUUOH9UUooouounooooo#00nU#OD00UOOI90090#UOOOOOOOOOOOO
ConOut: j Output a processed character via WrByte & check for characters typed.

j Also, adjust console position & check for batch errors
i Entry: A contains character
i All registers preserved unless output is aborted

JUOOUOUOOUUUOUUOUOUOOUOOOOOUOUOOOOOOOOUO#OU#OUUOOOOOOU#UOOO#OOOOOUOUUOOOOUUOUOU

-"
-"
-"

010F
0110
0112
0113
0116
0118
011A
011B
011D
011F
0121
0124
0126
0121
0129
012B
012D
012F
0131
0133
0134
0136
0138
013A
013C
013E
0140
0141
0144
0145
0141
0149
014B
014D
014F
0152
0154
0156
0158
015B
015D
0160
0161

F5
E61F
E5
2108BF
FE08
2003
35
1811
FE09
200A
CDFD06
3E01
A6
20F8
1815
FE1F
2805
FE20
3801
34
CF03
FEOD
2006
3600
3EOA
CF01
E1
3A11BF
B1
2019
CF02
2815
CF12
FEB
CC6906
FE03
2802
FEU
CA3306
FE1B
CA3A01
F1
C9

1996
1991
1998
1999
2000
2001
2002
2003
2004
2005
2006
2001
2008
2009
2010
2011
2012
2013
2014
2015
2016
2011
2018
2019
2020
2021
2022
2023
2024
2025
2026
2021
2028
2029
2030
2031
2032
2033
2034
2035
2036
2031
2038
2039
2040
2041
2042
2043
2044
2045
2046

Push
And
Push
Ld
Cp
Jr
Dec
Jr

CO.30: Cp
Jr

CO.40: Call
Ld
And
Jr
Jr

CO.50: Cp
Jr
Cp
Jr
Inc

CO.60: Jsys
Cp
Jr
Ld
Ld
Jsys

CO.10: Pop
Ld
Or
Jr
Jsys
Jr
Jsys
Cp
Call
Cp
Jr
Cp

CO.15: Jp
Cp
Jp

CO.80: Pop
Ret

i
I' .

AF
A,1Fh
HL
HL,Column
A,BS
NZ,CO.30
(HL)
CO.60
A,Tab
NZ,CO.50
Space
A,01h
A,(HL)
NZ,CO.40
CO.10
A,DEL
Z,CO.60
A, I I

C,CO.60
(HL)
.WrByte
A,CR
NZ,CO.10
(HL),O
A,LF
.ConOut
HL
A,(Abort.F)
A,A
NZ,CO.80
.Ready
z,CO.80
.GetChr
A,DC3
Z,GetChr
A,ETX
Z,CO.15
A,SUB
Z,RL.40
A,ESC
Z,ReEntx
AF
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iSave character & flags
iMask off parity
jSave HL
jPoint to cursor position
iIs it <bs>?
iNo, check for <tab>
iBack up cursor pointer
jGo print the <bs>
j Is it <tab>?
iNO, check for graphic
jPrint a space
iLoad mask for <tab> position
jAre we there yet?
iNO, keep printing
jYes, return
j Is it <del >?
iYes, just print it
jIs it graphic?
iNo, just print it
iYes, bump cursor pointer
iPrint the character
i Is it <cr>?
iNo, check if can be aborted
jYes, say cursor position at 0
iLoad a <If>
jEcho it also
jRestore HL
jGet abort flag
iAre we allowed to abort?
iNO, restore character & return
jIs anything waiting for us?
iNO, return
iGet what it was
iIs it pause?
iYes, wait for something
iControl-C?
iYes, echo it & go back to command
jControl-C?
jYes, echo it & go back to command
iIS it <esc> to abort?
iYes, go back to command level
jRestore character
j& Return

Page 0051 C)()
'"'S
o

>-38
:::r'Cl>
Cl> 8

()

00
()

('"to
III ()
'"'S('"t
('"till

'"'S
::S::('"t
o
::S:X:=­
I-'.{j)
('"t«:
o ::s
'"'S ()

:::r'
'"'S
o
::s
o
s:
{j}

()

o
8
8
s:
::s
1-"
()

III
('"t
1-"
o
::s
{j}

'"tJ
'"'S
o
()

Cl>
{j}
{j}

o
'"'S

::s::
III
::s
s:
III
I-'
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0162 C5
0163 F5
0164 CFOB
0166 41
0161 ED18
0169 AO
016A 28FB
016C OD
016D 3A01BF
0110 3C
0111 2803
0113 OC
0114 OC
0115 OC
0116 F1
0111 ED19
0119 C1..... 011A C9.....

I\)

JUUOUUHUuuu#u#nuuuu#uuuuuu#oU####U###UU#UHHHO###UOOOUOUUUUUUOUUUUO#U#UHOUOO#OUU
WrByte: j Write byte in accumulator to current console

j Entry: A contains the byte
j All registers preserved

JOUH#OUOUOUUUOuouuooauuUUOUUUDUUOUIUUO#IUUOUOUUOUUUOUOUUOOOOOHOOHOUUOUUUUOUUUOU

JUUUUUUOUOOOOOUUOUUOUOUUOOOOOOOUUHOUHooonuuoUOOUOOHUOOnoonunuooouoUOOOUOOOHUOUU
WrSeq: j Write binary data from memory to the console

Forms of this command:
W start s swath <cr>
W start finish <cr>
This command ~rites binary data from the OCTAR~

j memory specified to the current console .
JUOUOUUUUUUUUUUUOUOUUOUUOUUOUUUOUUooouuunuunOUUOOUUUUUUUOHOUOOUOOOOUOHOOUUUOOHO

C1(')
• "1

o
~8
~CD
CD 8

()

00
()

eTO
Q) ()

"1eT
eTQ)

"1
3:eT
o
::s>
1-"en
eT'<
o ::s
"1 ()
~
"1
o
::s
o
s::
en

(')

o
8
8
s::
::s
1-"
()
Q)

eT
1-"
o
::s
en

'"0
"1
o
()

CD
en
[Jl

o
"1

3:
Q)

::s
s::
Q)

I-'
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C --> #1 02 consol data port
A = Output character
Send the character
Restore BC
END WrByte

jSave BC
jSave character in accumulator
jGet the hardware info
jB = Output ready mask
jA = Console status
jIs console ready for output?
JNO: Loop till ready
jC --> Host Console data port
jget consol id

jGet start & swath
jGet a byte from memory
jSend it
jBump pointer & check count
jDone, return
jKeep writing

PO
WrSeq.1

Arg2q
A,(HL)
.WrByte

BC
AF
.ConGen
B,A
A, (C)
A,B
Z,WB.10
C
a,(conid)
a
z,wb.20
c
c
c
AF
(C),A
BC

Push
Push
Jsys
Ld

WB.10: In
And
Jr
Dec
ld
inc
jr
inc
inc
inc

wb.20: Pop
Out
Pop
Ret

Call
WrSeq.1:Ld

Jsys
CPI
Ret
Jr

2048
2049
2050
2051
2052
2053
2054
2055
2056
2051
2058
2059
2060
2061
2062
2063
2064
2065
2066
2061
2068
2069
2010
2011
2012
2013
2014
2015
2016
2011
2018
2019
2080
2081
2082
2083 .
2084
2085
2086
2081
2088
2089

CD1105
1E
CF03
EDA1
EO
18F8

011B
011E
011F
0181
0183
0184



2091 i##############O########OOO###OOO###O##U#U##O####OU###000#####0##########000###
2092 FileTbl:j File command parameter look-up table
2093 i######O#O######O######O#OU###OOUO#############O#################0#0###########
2094

0186 44 2095 defb 'D' iDirectory command
0181 0001 2096 defb 00h,01h iNO numeric args, 1 = Dir

2091
0789 52 2098 defb 'R' iRead command
078A 0102 2099 defb 01h,02h i1 numeric arg, 2 = Read

2100
078C 53 2101 defb 's' jStatus command
018D 0005 2102 defb 00h,05h iNo numeric args, 5 = Status

2103
078F 57 2104 defb 'w' iWrite command
0790 0203 2105 defb 02h,03h i2 numeric args, 3 = Write

2106
0192 58 2107 defb 'x' iSpecial command
0793 0006 2108 defb 00h,06h iNo numeric args, 6 = Special

2109
0795 5A 2110 defb 'Z I iDelete command
0796 0004 2111 defb 00h,04h iNO numeric args, 4 = Delete

2112
0798 00 2113 defb 0 i END of FileTbl

2114.-..
.-..
W

r' r
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o
..,8
::s'(I)
(I) 8

o
00
o
c1"0
ll> 0
'"1c1"
c1"ll>

'"1
:S::c1"
o::sp
1-"en
c1"'<
o::s
'"1 0

::r
'"1
o
::s
o
c:
en

o
o
8
8
c:
::s
1-"
o
ll>
c1"
1-"
o
::s
en

'"tl
'"1
o
o
(I)
en
en
o
'"1

:s::
ll>
::s
c:
ll>
~
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•....313
2116 j##,###0##0#00##8###88080#0#0#,#000#0#####000###0##",#"0'###'##0#0#####'####0 ::JCD

CD82111 CmdTbl: j Command routine address table ()
2118 j####0###,O####,O#0##00#0#0#O",,##O'##'##8#'#######0#08#'###'###'#'#0"""'0# 00
2119 ()

0199 40 2120 defb '@' j@ - Submit for batch processing eTO
019A 2D03 2121 defw Batch.1 j Batch routine address 0) ()

2122 '"SeT
019C 44 2123 defb 'D' jD .... Display memory eTO)

'"S019D D302 2124 defw Display j Display routine address 3:eT2125 0
019F 45 2126 defb 'E' jE - Examine input port ::s>
01AO 3D03 2121 defw Examine j Examine routine address 1-"en

2128 eT'<
01A2 46 2129 defb 'F' jF - File operations processing o ::s
01A3 6C03 2130 defw FileCmd j File operations routine address '"S ()

2131 ::J
'"S01A5 41 2132 defb 'G' jG - Goto memory location 001A6 6803 2133 defw Goto j Goto routine address ::s2134 0

01A8 49 2135 defb 'I' jI - Initialize console l::
01A9 4F01 2136 defw Init j Initialize routine address en

2131
01AB 4B 2138 defb 'K' jK - Kill file processor n
01AC 5D04 2139 defw FAbort j Kill routine address 0

~ 2140 8
~ 8
-1:= 01AE 4D 2141 defb 'M' jM - Move memory l::01AF 4202 2142 defw Move j Move routine address ::s2143 1-"

01B1 4F 2144 defb '0' jO - Output to port ()

01B2 4803 2145 defw Output j Output routine address 0)

2146 eT
01B4 51 2141 defb 'Q' jQ - Query memory 1-"
01B5 AA02 2148 defw Query j Query routine address 0

::s2149 en01B1 52 2150 defb 'R' jR - Read binary data
01B8 A106 2151 defw RdSeq j Read routine address '"tl

2152 '"S
01BA 53 2153 defb 'S' jS - Set memory 0
01BB 6102 2154 defw Setmem j Set memory routine address ()

2155 CD
01BD 56 2156 defb 'v' jV - Verify memory en
01BE 4A02 2151 defw Verify j Verify routine address en

02158 '"S01CO 51 2159 defb 'w' jW - Write binary data
01C1 1B01 2160 defw WrSeq j Write routine address 3:

2161 0)

01C3 5A 2162 defb 'z' jZ .... Zap memory ::s
01C4 5303 2163 defw Zap j Zap routine address l::

2164 . 0)

01C6 00 2165 defb 00 jEND of Command Table .....
2166



CROMEMCO Z80 Macro Assembler version 03.08
*** THE CROMEMCO OCTART MONITOR ***
*** JSYS ENTRY LOOKUP TABLE ***

jUUUDUUUUUUUUUUUDU##U#U##UDU#UUU#U##UUDD#UUUUUUUUHUDUU##U#UUUUUUUU#UUDUUDU#UUD#
JsysTbl:j Jsys entry look-up table

i This table is used for user entry processingj
i Each of the addresses listed below
j corresponds to a user function.

iU#UUUUUUU#UUUDUUUU#UUDU#UUUUU###U#UUUUU#UUU#U##UUD#UHU#UUD##DUUUUDUU#UUU#UU#U#

0800h
[Origin + 0800h - $]

jThese are new functions

3:
ro
::s
s::
ro
......

00
""1
o

..,8
::rCD
CD 8

()

00
()

c1"0
OJ ()
""1c1"
c1"OJ

""1
3:c1"
o
::s:t:­
1--'. en
c1"'<
o ::s
""1 ()

::r
""1
o
::s
o
s::
en

o
o
8
8
s::
::s
1--'.
()

OJ
c1"
1--'.
o
::s
en

'"0
""1
o
()

CD
en
en
o
""1
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iFill in empty spaces

iFill in empty spaces
iFill in empty spaces
jFill in empty spaces
jFill in empty spaces
iFill in empty spaces
iFill in empty spaces
iFill in empty spaces
iFill in ,empty spaces
jFill in empty spaces
iFill in empty spaces
iFill in empty spaces
iFill in empty spaces
iFill in empty spaces
jFill in empty spaces

j11:Select Console channel in accumulator
i12:Input processed character no echo
i13:Initialize all devices connected to OCTART
iTotal U of functions

iOO:Re-enter the monitor
j01:Input a pure byte
j02:Check for pure byte ready
j03:0utput a pure byte
i04:Input a buffered line
i05:Input a processed character
i06:Check for character ready
i07:0utput a processed character
i08:Output a string
i09:0utput immediate string
iOA:Output a <cr><lf> sequence
jOB:Get console hardware info
iOC:Set up a batch job
iOD:Convert a single argument
jOE:Convert two arguments
jOF:Display number in reg. A on console in hex
j10:Display number in HL on console in hex

Exit
RdByte
Ready
WrByte
RdLine
ConIn
ConRdy
ConOut
WrLine
WrMsg
Crlf
ConGen
Batch
Arg
Arg2
PrtHex
Prt2Hex

Swath
OFFh

OFFh
OFFh
OFFh
OFFh
OFFh
OFFh
OFFh
OFFh
OFFh
OFFh
OFFh
OFFh
OFFh
OFFh

Select
GetChr
OCTARTInit
[$-JsysTbl]/2

defw
defw
defw
defw
defw
defw
defw
defw
defw
defw
defw
defw
defw
defw
defw
defw
defw

if not test
Origin

Swath: defy
If Swath > 0

Rept
Defb
Mend
Defb
Defb
Defb
Defb
Defb
Defb
Defb
Defb
Defb
Defb
Defb
Defb
Defb
Defb

defw
defw

•••• defw
JsysMax:defv

2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203+
2204+
2205+
2206+
2207+
2208+
2209+
2210+
2211+
2212+
2213+
2214+
2215+
2216+
2217+
2218+
2219+
2220+
2221+

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

F600
6E06
DE05
6207
OC06
5E06
DE05
OF07
B206
BF06
D006
E905
3003
5805
3905
DE06
DA06

(FFFF)

(0013)
(FFFF)
(0013)

DB05
6906

(0013)

07ED

07ED

07ED
07EE
07EF
07FO
07F1
07F2
07F3
07F4
07F5
07F6
07F7
07F8
07F9
07FA

07E9
07EB

07C7
07C9
07CB
07CD
07CF
07D1
07D3
07D5
07D7
07D9
07DB
07DD
07DF
07E1
07E3
07E5
07E7.....

~.

U1



EndIf
endif

EndIf
If Swath < 0

MNote Program Origin Address Overlap @ 0800h

CROMEMCO z80 Macro Assembler version 03_08
*** THE CROMEMCO OCTART MONITOR ***
*** JSYS ENTRY LOOKUP TABLE ***

..........
0\

07FB FF 2222+
07FC FF 2223+
07FD FF 2224+
07FE FF 2225+
07FF FF 2226+

2227+
(0000) 2228+

2229+
2230+
2231
2232

Defb
Defb
Defb
Defb
Defb

OFFh
OFFh
OFFh
OFFh
OFFh

Feb 21 _ 1984

Fill in empty spaces
Fill in empty spaces
Fill in empty spaces
Fill in empty spaces
Fill in empty spaces

15:28:53 Page 0056 0('")
• "1

o
,...H3
::J"(1)
(1) S

o
00
o
C"t0
l» 0
"1C"t
C"tl»

"1
3:C"t
o
::s>
1-'- t:Il
C"t'<
o ::s
"1 0

::J"
"1
o
::s
o
c
t:Il

('")

o
S
S
c
::s
1-'-
o
l»
C"t
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o
::s
t:Il

~

"1
o
o
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t:Il
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o
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